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Mathematical Practices

(W) Mathematical Practices Student Edition

MP1 Make sense of problems and persevere in solving them. A strong problem-solving strand is present throughout the textbook with an
emphasis on strategies in the Problem-5olving Investigation lessons. Look for

Mathematically proficient students start by explaining to themselves the meaning of a problem and looking for = M S

entry points to its solution. They analyze givens, constraints, relationships, and goals. They make conjectures
about the form and meaning of the solution and plan a solution pathway rather than simply jumping into a
solution attempt. They consider analogous problems, and try special cases and simpler forms of the original
problem in order to gain insight into its solution. They monitor and evaluate their progress and change course if
necessary. Older students might, depending on the context of the problem, transform algebraic expressions or
change the viewing window on their graphing calculator to get the information they need. Mathematically
proficient students can explain correspondences between equations, verbal descriptions, tables, and graphs or
draw diagrams of important features and relationships, graph data, and search for regularity or trends. Younger
students might rely on using concrete objects or pictures to help conceptualize and solve a problem.
Mathematically proficient students check their answers to problems using a different method, and they
continually ask themselves, “Does this make sense?” They can understand the approaches of others to solving
complex problems and identify corespondences between different approaches.

MP2 Reason abstractly and quantitatively. Students are routinely asked to write an equation or an expression in order to
solve a real-world problem. Exercises that emphasize this practice are labeled

Mathematically proficient students make sense of quantities and their relationships in problem situations.
4 5 P as Reason Abstractly.

They bring two complementary abilities to bear on problems involving quantitative relationships: the ability to
deconfextualize—to abstract a given situation and represent it symbolically and manipulate the representing
symbols as if they have a life of their own, without necessarily attending to their referents—and the ability to
confextualize, to pause as needed during the manipulation process in order to probe into the referents for the
symbols involved. Quantitative reasoning entails habits of creating a coherent representation of the problem at
hand; considering the units involved; attending to the meaning of quantities, not just how to compute them; and
knowing and flexibly using different properties of operations and objects.




MP3 Construct viable arguments and critique the reasoning of others.
Mathematically proficient students understand and use stated assumptions, definitions, and previously
established results in constructing arguments. They make conjectures and build a logical progression of
statemnents to explore the truth of their conjectures. They are able to analyze situations by breaking them into
cases, and can recognize and use counterexamples. They justify their conclusions, communicate them to others,
and respond to the arguments of others. They reason inductively about data, making plausible arguments that
take into account the context from which the data arose. Mathematically proficient students are also able to
compare the effectiveness of two plausible arguments, distinguish correct logic or reasoning from that which is
flawed, and—if there is a flaw in an argument—explain what it is. Elementary students can construct arguments
using concrete referents such as objects, drawings, diagrams, and actions. Such arguments can make sense
and be comect, even though they are not generalized or made formal until later grades. Later, students learn to
determine domains to which an argument applies. Students at all grades can listen or read the arguments of
others, decide whether they make sense, and ask useful questions to clarify or improve the arguments.

MP4 Model with mathematics.

Mathematically proficient students can apply the mathematics they know to solve problems arising in everyday
life, society, and the workplace. In early grades, this might be as simple as writing an addition equation to
describe a situation. In middle grades, a student might apply proportional reasoning to plan a school event or
analyze a problem in the community. By high school, a student might use geometry to solve a design problem
or use a function to describe how one guantity of interest depends on another. Mathematically proficient
students who can apply what they know are comfortable making assumptions and approximations to simplify a
complicated situation, realizing that these may need revision later. They are able to identify important quantities
in & practical situation and map their relationships using such tools as diagrams, two-way tables, graphs,
flowcharts and formulas. They can analyze those relationships mathematically to draw conclusions. They
routinely interpret their mathematical results in the context of the situation and reflect on whether the results
make sense, possibly improving the model if it has not served its purpose.

MPS Use appropriate tools strategically.

Mathematically proficient students consider the available tools when solving a mathematical problem. These
tools might include pencil and paper, concrete models, a ruler, a protractor, a calculator, a spreadsheet, a
computer algebra system, a statistical package, or dynamic geometry software. Proficient students are
sufficiently familiar with tools appropriate for their grade or course to make sound decisions about when each
of these tools might be helpful, recognizing both the insight to be gained and their limitations. For example,
mathematically proficient high school students analyze graphs of functions and solutions generated using a
graphing calculator. They detect possible errors by strategically using estimation and other mathematical
knowledge. When making mathematical models, they know that technology can enable them to visualize the
results of varying assumptions, explore consequences, and compare predictions with data. Mathematically
proficient students at various grade levels are able to identify relevant external mathematical resources, such as
digital content located on a website, and use them to pose or solve problems. They are able to use
technological tools to explore and deepen their understanding of concepts.

Students are required to justify their reasoning in problems and to find the
ermors in samples of other's work. Look for these heads in the exercises:
Justify Conclusions

Reason Inductively

Make a Conjecture

Use a Counterexample

Find the Error

Which One Doesn’t Belong

Make a Prediction

Multiple Representations

Construct an Argument

Real-world applications in problem solving are woven throughout every lesson.
In addition to the real-world examples in each lesson, look for Model with
Mathematics heads in the exercises.

In addition to the traditional mathematical tools like estimating, using mental

math, or measuring, students are encouraged to use software and the Internet in
problem solving. Exercises utilizing this strategy are labeled with Use Math Tools.




(@ Mathematical Practices Student Edition

Solutions are not just numbers, but include measurements to give the solution
meaning. Look for Be Precise heads in the exercises.

MPG6 Attend to precision.

Mathematically proficient students try to communicate precisely to others. They try to use clear definitions in
discussion with others and in their own reasening. They state the meaning of the symbols they choose,
including using the equal sign consistently and appropriately. They are careful about specifying units of
measure, and labeling axes to clarify the correspondence with guantities in a problem. They calculate accurately
and efficiently, express numerical answers with a degree of precision appropriate for the problem context. In
the elementary grades, students give carefully formulated explanations to each other. By the time they reach
high school they have learned to examine claims and make explicit use of definitions.

MP7 Look for and make use of structure.

Mathematically proficient students look closely to discern a pattern or structure. Young students, for example,
might notice that three and seven more is the same amount as seven and three more, or they may sort a
collection of shapes according to how many sides the shapes have. Later, students will see 7 x 8 equals the
well remembered 7 % 5§ + 7 = 3, in preparation for learning about the distributive property. In the expression
x -+ 9x + M, older students can see the M as 2 x 7 and the 9 as 2 + 7. They recognize the significance of an
existing line in a geometric figure and can use the strategy of drawing an auxiliary line for solving problems.
They also can step back for an overview and shift perspective. They can see complicated things, such as some
algebraic expressions, as single objects or as being composed of several objects. For example, they can see

5 —3{x — )" as 5 minus a positive number times a square and use that to realize that its value cannot be more
than 5 for any real numbers x and y.

MP8 Look for and express regularity in repeated reasoning.

Mathematically proficient students notice if calculations are repeated, and look both for general methods and
for shortcuts. Upper elementary students might notice when dividing 25 by 11 that they are repeating the same
calculations over and over again, and conclude they have a repeating decimal. By paying attention to the
calculation of slope as they repeatedly check whether points are on the line through (1, 2) with slope 3, middie
school students might abstract the equation (y — 2)/{x — 1} = 3. Noticing the regularity in the way terms cancel
when expanding e T + 1), (e = @ + x + 1), and (x = )x* + 2 + x + 1) might lead them to the general
formula for the sum of a geometric series. As they work to solve a problem, mathematically proficient students
maintain oversight of the process, while attending to the details. They continually evaluate the reasonableness
of their intermediate results.

Emphasizing the structure of mathematics is present through use of dlassifying,

explaining, giving examples as well as nonexamples. Exercises that emphasize
this practice are labeled with Identify Structure.

Patterns in reasoning are demonstrated throughout leading students to sound
mathematical conclusions. Exercises with Identify Repeated Reasoning heads
exemplify this practice.

iii
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This book focuses on four critical areas: (1) using concepts of ratio and rate to
solve problems; (2) understanding division of fractions; (3) using expressions and equations;
and (4) understanding of statistical reasoning.

Content

Ratios and Proportional Relationships
« Understand ratio concepts and use ratio reasoning to solve problems.

The Number System
= Apply and extend previous understandings of multiplication and division to divide fractions by fractions.

= Compute fluently with multi-digit numbers and find common factors and multiples.
= Apply and extend previous understandings of numbers to the system of rational numbers.

Expressions and Equations

« Apply and extend previous understandings of arithmetic to algebraic expressions.

« Reason about and solve one-variable equations and inequalities.

« Represent and analyze quantitative relationships between dependent and independent variables.

Geometry
= Solve real-world and mathematical problems involving area, surface area, and volume.

Statistics and Probability
« Develop understanding of statistical variability.
« Summarize and describe distributions.

© Mathematical Practices

Make sense of problems and persevere in solving them.

Reason abstractly and quantitatively.

Construct viable arguments and critigue the reasoning of others.
Model with mathematics.

Use appropriate tools strategically.

Attend to precision.

Look for and make use of structure.

Look for and express regularity in repeated reasoning.
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Handbook

Mathematical Practices

WHAT practices help me leamn
and talk about math?

Mathematical
L~ Practices

The standards for
mathematical practice will
help you become a
successiul problem sokler
and to use math effoctively
in your daily life.

What is the D Mathematical Practices
Handbook?

LUse the Mathematical Practices Handbook to introduce
students to the Mathematical Practices.

The Standards for Mathematical Practice describe how
students should approach mathematics. The goal of the
practice standards is to instill in all students the abilities to be
mathematically literate and to create a positive disposition for
the importance of using math effectively.

Included in this handbook are activities and exercises that
allow students to become familiar with the Mathematical
Practices below. Throughout this text, students will see ato
remind them that they are using these Mathematical Practices.

9 Persevere with Problems

: Reason Abstractly and Quantitatively
3 Construct an Argument

®) Model with Mathematics

3 Use Math Tools

3 Attend to Precision

9 Make Use of Structure

9 Use Repeated Reasoning

o 2 . i
%= Building on the Essential Question
At the end of the Mathematical Practices Handbook, students

should be able to answer “WHAT practices help me learn and
talk about math?"

Throughout this text, refer to the following icons to find
differentiated strategies to meet the needs of all learners.

m Approaching-Lewvel Learners
» On-Level Leamners

m Beyond-Level Learners
m Language Acquisition

Mathematical Practices Handbook MP1



MP2 Mathematical Practices Handbook

What You'll Learn |

™ Threughout this handboolk, you will learn about each of these mathematical

practices and how they are integrated in the chapters and lessons of this book.

(1) Foews on Mathemnatical Practice (2 Facus on Mathematical Practice
Persevere with Problems Use Math Tools

(7} Focus on Mathematical Practice {5 'Focus on Mathematical Practice
Reason Abstractly and Quantitatively Attend to Precision

(3 Focus on Mathematical Practice (7 JFocus on Mathematical Practice
Construct an Argument Make Use of Structure

() Focws on Mathematical Practice (@ Focus on Mathematical Practice
Maodel with Mathematics Use Repeated Reasoning

Place a checkmark below the face that expresses how much you know about each
Mathematical Practice. Then explain in your own words what it means to you.

@ | e us clue. & v heard of - ) 1 o a4
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w Focus on Mathematical Practice 1

Persevere with Problems

How do | make sense of problems?

Yolanda will put 72 pholos in a scrapbook. She will pul the same
number of pholos on each ol & pages. Four photos will be in each
row. How many rows will be on each page?

As you work on a problem, you may find you need to change how
you are solving il This is called persevering.

You can use a lour-step plan lo solve problems. Lel's sludy each slep.

1. Understand Read the problem. Circle the information that you
are given and underdine whal you are Lrying Lo find.

2. Man Decide on an appropriale siralegy o use. Some sirategios
are listed below.

e s . EE——

| Guess, Check, |

| |
| Mk o Teple | "
| WaiE ;- ( s Redise |

i

| Estimate v | e -

[ Exavct Ansiwer I: el
e L | P e |
( o Pabrera | Use I..-uf.r:ﬂ.'l o ———

— i |
| Remsaning

Whal stralegy will you use 1o solve the problem abowe?

Sample answer: Draw a Diagram

3. Salve Apply your strategy 1o solve the problem.
There will be three rows on each page.

4. Chack Delermine if your solulion s accurale and makes sense.
What should you dea il your selulion doesn’l make sense?

Yes it is accurate and makes sense; Try to solve the problem

again.

Mathematical
¥ Practice 1

Make sense of problems
and persavere in solving
them.

Mathematical Practices

-w

Focus narrowing the scope

Objective Make sense of problems and persevere in
solving them.

Coherence connecting within and across grades

Previous Now

Stucheents mulfiplied muslt Students make sense of
problems and persevere
in sohving them.

Rigur pursuing concepts, fluency, and applications

Mathematically proficient students use a logical process to
make sense of problems, understand that there may be
more than one way to solve a problem, and alter the process
if needed.

EncGaGE ExXPLORE

Launch the Lesson

You may wish to launch the lesson using a whole group, small
group, think-pair-share activity, or independent activity.

Ideas for Use
@) Group-Pair-Share Have students work in
0 groups to complete Exercises 1 and 2, ensuring that
each member understands. Then have the groups divide into
pairs to complete Exercises 3 and 4. Have them reconvene
into the larger group to share responses and resolve any
discrepancies. 1,3

Alternate Strategy

@I» For Exercise 2, provide several examples of problems
that can be solved using the strategies listed. Have students
discuss why the strategy is the best one. 91,3

Focus on Mathematical Practice 1 Persevere with Problems  MP3



ExrLain ELABORATE EvVALUATE

Practice and Apply

Ideas for Use

"~ @ Pairs Discussion Have students work in pairs to
1 discuss how they completed Exercises 5 and 6. Then
call on one student to share their responses within a small
group or large group discussion. ™13

Alternate Strategies

@ If students are having difficulty deciding on an
appropriate problem-solving strategy, have them confer with a
partner to decide on a strategy. Often, more than one strategy
will lead to the correct solution, and sometimes, a discussion
about an “incorrect” strategy may lead to a “"correct” strategy.

™35

€ ) Pairs Create Have students work in pairs to create
a Venn diagram for Exercise 6. Then have the pairs write
additional questions that can be answered using the Venn

diagram. £1,3,5

MP4 Mathematical Practices Handbook

Solve each problem by using two different strategies. Then explain which
strategy is more effective. Some sample strategies include Guess, Check,
and Revise, Make a Table, Draw a Diagram, and Solve a Simpler Problem.
5—6. See students’ work for explanations.

< at the <tore The nail polish cost $4.50

bought some nail polish and Hp glos
- msion Tina bought 9 items and spent $50.50.

per bottle and lip gloss cost $7 per tube.
How many of each item did she buy?
5 bottles of nail polish and 4 tubes of lip gloss

Sirategy 1 Strategy 2
— R
| M 6E Biking and
| g Caving :
6. Of 8 1 i
0 b.‘tfiltl'_-* parks, many hawve ﬁshiﬂg1 hiki'rll:jl | Biking 6 Fishing and Fy
and CIVING opportunities. Based on the | Caving
Ll?:..ulta in t.Im.E::hI!_", how many parks allow [ | Caving 1 :*"_19 and 16
iking or caving but not fishing? | ishing
12 parks e —
Strategy 1 ———
i) »
d bt InWourBook!
See students’ work.
Q Persevere with Problems
Give an example where E
Mathematical Practice 1 is used in 2
Chapter 1. Then explain why your ;
example represents this practico. i
1] sl E
[T :
sl a
o s® s Ll




Mathematical Practices

i Focus on Mathematical Practice 2

Reason Abstractly and Quantitatively >

Focus narrowing the scope
Objective Reason abstractly and guantitatively.

How can | use numbers to

Bathumatic el Coherence connecting within and across grades

describe situations?

Suppose you receive gift cards 1o an online [ e e i Previou Now

slore for your gradudalion. Aunt Hilda sends s ol g g Students made sense of Students reason

you a $10 gift card, Uncle Norman sends problems red abstractly and
Game1 47 s guantitatively.

you a $25 gift card, and your grandparenls
also send you a gift card. You've had your

eye on five MP2 downloads, three games,

and a wireless game controller. How much
does the gift card from your grandparents

need 1o be worlh 1o cover Lhe Lolal cost?

¥ practice 2

You can represent this situalion guantlalively, or by using numbers.

1. Whal numerical expression represents the tolal cost of all of

the items?
5(0.99) + 47.91 + 17.61 + 2795 + &0

2. Il your grandparents gave you a $100 gift card, will you have

enough money o buy everything? Explain.

no; Sample answer: The total amount of the gift cards would

be $135, which is less than the total cost.

3. Lisl three real-world siluations that you could represent

guaniitalively. See students’ work.

Rignr pursuing concepts, fluency, and applications

Mathematically proficient students can start with a concrete or
real-world context and then represent it with abstract numbers
or symbols (decontextualize), find a solution, then refer back
to the context to check that the solution makes sense
(contextualize).

Launch the Lesson

You may wish to launch the lesson using a whole group, small
group, think-pair-share activity, or independent activity.

Ideas for Use
¥ Roundrobin Have groups of students go

4 : Stuetim | || Shnatea? || situwetion3 | 54 around in a circle verbally explaining the skills they
g | ' | [ | | learned in math class last year. 21,3

; 1 1 |

: | | .' ' Alternate Strategy

: ' I, || m m Trade-a-Problem Have students create their own

: ! II || | | | problem using one of the real-werld situations they listed in

[ | | ' Exercise 3. Students trade their problems, solve each other's
et ———t ————— problems, and compare solutions. If the solutions do not agree,
: students work together to find the errors. 91,3, 4

Focus on Mathematical Practice 2 Reason Abstractly and Quantitatively MPS



ExrLain ELABORATE EvVALUATE

Practice and Apply

Ideas for Use

= m Pairs Discussion Have students work in pairs
*' to complete Exercises 4—6. Have them trade their

solutions with another pair of students and discuss any
differences. 1,3

Alternate Strategies

(AL ‘D For Exercise 4, have students use grid paper to
align the columns and keep track of the location of the decimal
point when they perform the calculations. ™1,3,5

C» @) Pairs Consult Have pairs use the Internet, or
another source, to research a real-world situation in which a
relationship was represented using a table or a graph. Then
have them represent the relationship using another form
(table, graph, or equation). £1,2,3,5

MP& Mathematical Practices Handbook

Represent each problem quantitatively.

4 A cerlain rollercoaster can accommodate 1,600 riders per hour. A digital
sign states there are 345 people in line. If you get into fine, about how
rmany minutes will it ake you to get to the front of the line?

13 min

-

5 Whew! Was this year the hottest year on | H:; b
record? Research and graph the record | -
monthly high temperaturas for your Lown En :
Then describe how this year's temperatures |I g 6 |
compare to the record temperatures. .I E :,.‘,u |
(=3
See students’ work for graphs and | ke
risons. |E 20
compa | B '
0

_...I
Jru:.HJJJ-Sf'"“J
Month

6. You have just arrived at summer camp. In your cabin, the counselor has each

Cﬂ"ﬁner perform the super-secret handshake with every other person in the
cabin. You and another person are in the ca hin, so there is one handshake.

Another person arrives, and another, until there are ¥ people in the cabin,
How many handshakes will there be in ali?

o1

d EtinYouriBook!|

See students’ examples.
c Reason Abstractly

Give an example where
Mathematical Practice 2 s used in
Chapter 7. Then explain why your
example represents this practico.

TCTEE
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# Focus on Mathematical Practice 3

Construct an Argument

Have you ever had to explain to

Mathematical

someone why you were late? =¥ Practice 3

Constroct viable arguments
and critique the reasoning
of others.

Chances are thal saying “l don®l know" is nol going 1o go over very
well. You need 1o give a good reason why you were late. in math, you
often need Lo construct a viable, or practical, argumenl or examine
the reasoning of olthers. When you use rules, definitions, or
properlies, you are using deductive reasoming. When you use
examples or pallerns, you are using induclive reasoning.

1. The table shows some of the properties of math. Complete the
lable by completing the example for each property.

Commutative Property Commutative Froperty
of Addition of Multiplication
C+&= B |+5 CxE=8x &
Associative Property of
Associative Property of Addition Mublpiication
EHMA+H=( 6 +H+3 |6XExXY-(GxHhx 3
identity Property of Addition W“‘
9+0 9 9x1 9

2. Complete each slep to construct an argument for how you can
find 3.5 + 17 + 1.5 mentally.

Step Property
35+17+15=17+35+15 Commutative Property
of Addition

=17+ (35 +15) Associative Property

of Addition
=17 +5.0 Addel mentaily.
=67 Akl rentaily.

Mathematical Practices

-w

Focus narrowing the scope

Objective Construct viable arguments and critigue the
reasoning of others.

Coherence connecting within and across grades

Previous Now Next

Studhents reasoned Students constrsct viable Students -\ll miode] wit
arguments and critigue 5

the reasoning of others.

Rigur pursuing concepts, fluency, and applications

Mathematically proficient students can clearly communicate
their thoughts and defend them using sound mathematical
arguments.

ENGAGE EXPLORE

Launch the Lesson

You may wish to launch the lesson using a whole group, small
group, think-pair-share activity, or independent activity.

Ideas for Use
: (¥ Roundrobin Have students in each group go
o around in a circle verbally generating additional
examples for each property listed in the table on page MP7.

™,3,7

Alternate Strategy

I @Y Numbered Heads Together Provide several pairs
of numerical expressions. Have students work in groups to
determine if the expressions are equivalent based on the
properties of math. Call on one group member to share

the group’s responses. 31, 7

Focus on Mathematical Practice 3 Construct an Argument  MP7



ExrLain ELABORATE EvVALUATE

Practice and Apply

Ideas for Use

@@ Talking Chips Have students work in small
/. i, | groups to complete Exercises 3-5. Give each

student 5 chips. As a group, students discuss and solve each
problem. Students must place a chip in the center of the table
each time they contribute to the discussion, offering their
opinions and/or ideas. After they have used all of their chips,
they may no longer contribute to the discussion. All students
must use all of their chips. 31, 3,5

Alternate Strategies

€™ @) I students are struggling to solve the problems,
have them use the four-step problem-solving model for each
exercise. 1,3,5

|§f§i| Understand
_th;_ _E_I Plan
._Eiq_:_ 5;I Solve
:}l_;‘.e?_fi:_]_ Check

€ @) Pairs Present Hold an informal class debate on

a topic or topics of your choice. Give students enough time
to prepare their arguments. Arguments should be well
thought-out and convincing. Have pairs or groups of students
present their arguments to the class. @31, 3

MPZ8 Mathematical Practices Handbook

bt's Your Jumi
Solve each problem. Construct a viable argument for your answer.

3. Aboul 80% of the egg folls sold in ULS. grocery Stores are ma.de in
Houstan, Tewas. A skilled wrapper can make 4,000 egg rolls in an .
§-hour day. Beltie said this is about one egg roll a minute. Is her claim
reasonable? Explain.
no: Sample answer: 1 egg roll a minute is 60 egqg rolis

an hour * 8 hours is 480 egg rolls.

4, Mot all products labeled cheese are all cheese! A cheesse p-md.:fc; i5 lzis
than half actual cheese. Cheese food s more than half, but less than :
cheese. Arturo said @ 1 pou nd block that contained 9 ounces u_l cheese
should be called a cheese food. = his claim reasonable? Explain.

yes; Sample answer one-half of a pound is 8 ounces. Nine ounces

is more than half so the food is a cheese food.

5. Adepartment store advertised that for every $25 you spend at the store, you
get $2 off your total bill, Nathaniafs bl came to $154 before the discount.
He figured he would get a $12 discount. s his claim reasonable? Explain,

yes; Sample answer: $154 is about $150; 150 < 25 — & and 6x2=12

d EtinYouriBook!|

Q Construct an Argument

See students’ examples.

Give an example where
Mathematical Practice 3 & used in

Chapter 1. Then explain why your ;
example represents this practice. i
] 2 sl :E.
T :

ol a ! sl e al@ T ]

TCTEE




Mathematical Practices

i Focus on Mathematical Practice &4

Model with Mathematics

Focus narrowing the scope
Objective Model with mathematics.

How many different names

Mathematical | 5 ST
do yc have? o) Practice &s : Coherence connecting within and across grades
Your family, Inends, and leachers may call you by different names. IOUER IR tratiemaics PrE‘ﬂﬂUS Nuw N'E'xt
You mighl be Susanna, Suzie, Sue, or Miss Wilken. All of these names . Students constracted Students model with Students will use
still represent you. In math, we also use different ways o model the viahle "--—f"" s and mathematics. appropeiate tooks
same ides. We can model silualions using words, graphs, lables, Irflcqr;rg gt i 3
numbers, symbaols, or dizgrams.
1. How can you model the number 025 using words? ngﬂr pursuing concepts, fluency, and applications
Sample answer. twenty-five hundredths Mathematically proficient students explain their thinking or
search for patterns using models such as diagrams, drawings,
2 I;Im-.r can you model the number 025 using a fraction? classroom objects, and manipulatives, or geometric, graphical,
r algebraic, tabular, and statistical models.
3. Suppose you and your lrends ordered four pizzas. Together, a ENGAGE EXPLORE

total of 3 pizzas were eaten. Complete the graphic organizer Lo

madel the fraction of the tolal pizza thal was eaten in different Lau“ch the Lesson

WS,
,P.__;;;m " Mambers =1 e _:II You may wish to launch the lesson using a whole group, small
=SS —r e ey twoe foUrths | group, think-pair-share activity, or independent activity.
|
|I _ T | th
| 1 ] —u?s 75 b | e€ ot of four I
———— s | seventyg. | Ideas for Use
. i | percent _'| - (@) Team-Pair-Solo Have students work in small

i\ 1n | groups to complete Exercises 1-2. Then have them
divide into pairs to complete Exercise 3. Have students work
individually to complete Exercise 4. Have them regroup to
discuss their responses to Exercises 3—4 and resolve any
differences. 1,3

4. Dvaw a fraction circke Lo show the relationship between the
amount of pizza you and your friends ale and the lolal amount
of pizza ordered. Explain why the fraclion circle is a good model.

Sample drawing:

WHTH AR TR adn ey

Alternate Strategy

€ @ Have students us.e frac’uun circles to represent
other fractions, such as% 3 and = $1 3,5

Sample answer: It shows the relationship between the parts

and the whole.

Copaighl 2 meZaws-H i Towce o1
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ExrLain ELABORATE EvVALUATE

Practice and Apply

Ideas for Use

=2 @) Think-Pair-Share Give students 1-2 minutes

N

to think through their responses to Exercise 5. Then
have them discuss how they determined their answers with

a partner. Ask a volunteer to share the pair's solution with
the class. ™1,3

Alternate Strategies

I @) Create a coordinate plane on the floor using
masking tape. Call out an ordered pair. Then have a student
explain how to find the location of the ordered pair by first
walking along the x-axis and then along the y-axis. Repeat
for several other ordered pairs and with different students.

©13,5

m Introduce the distance equation, distance = rate X time.

Then have students determine the distance traveled for other
times. £1,3,5

MP10 Mathematical Practices Handbook

Use the models shown to solve each problem.

5. You are downloading MP3 singles onta your computer.
The singles cost $0.99 each.

a. Tebles Complete the table to show b. Graphs Graph the ordered pairs
the cost of 1.2, 3, 4, and 5 singles. inumber of singles, total cost) on
the coordinate plane.

! e sy
I| Mumber of Total | | ; c |
Singles,s  Cost(®hc | | .
| 1 0.99 'I | % g :
I 5 L]
||I 2 198 | II 5 ” ] |
| 3 297 \ | E : ! . |
| 4 296 II : ] l
- |
- 4-95 _/I | o 1 2 3 4 5 & T 8S |
e | mbeasmge
e family is driving along the highway. The e 2 \
6. Luna's family is rwlng a ! el T | |
table shows the l|rr.=r-.*. in hours, traveled an | : ““"“"':a I
total distance, in miles, traveled . = ||
2
)
a. Tables Use the table to find the total distance |I S ot
raveled after 7 hours. 476 mi |I a o |
i 30
b. Words Describe the relationship between lime I 5 J
and distance traveled. R

Sample answer: Every hour, Luna's family traveled

68 miles.

dit¥n¥ourBook!
%) Model with Mathematics

Give an cxample of whene
Mathematical Practice 4 is used in
Chapter 8. Then explain wihy your
example represents this practico.

See students’ axamples.

= S
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' Focus on Mathematical Practice 5

Use Math Tools

How likely is it that a baseball
player will hit a homerun using
a hockey stick?

Since he is using a hockey slick as a bal, he's nol very likely lo make
ary hit, much less a hamerun! Similar to using the correct equipment
in sporls, you also need 1o use the correct lools in mathemalics. Sa,
let's imvestigale how Lo choose and use Lthe appropriale lools o solve
math problems.

Mathematical
2 Practice 5

Use appropriale tools
sirategically.

1. To build a hockey goal, you might use a hammer or a drill. While
yiou wouldn'l use a hammer of a drill o selve a math problem,
you mighl use some of the lools and strategies listed below.
Complele the graphic organizer by adding some of your own
lools and stralegies. Sample answers given.

e =
.—\__,_._,__,_\_,__,_._,—._,—_ll 5

Toals |

e ——

counters | algelra Hles :: | estivation | covvect wmit
R SR P
rualew | computer : d_.mw % iy
o ] Amﬂfm wasna
-\_,—\_,—.o—'——'—r s i _ ——
compass I calculator ': -yl I‘ oty
pa { | pattern prediction

e ——— e} e e

2. Suppose you wanl to build a hockey goal and need to determine
how much Lthe materials will cosl. List three Lools or lechnigues
that you could use to determine Lhe tolal cost of the materials.

Sample answer: a diagram, measuring tape, calculator

3. Describe a situalion im which you might wse estimation.

Sample answer: | can estimate when the problem asks
for an approximation and not an exact answer. | can also @

estimate to check my answer for reasonableness.

Mathematical Practices

v
Focus narrowing the scope
Objective Use appropriate tools strategically.

Coherence connecting within and across grades

Previous Now
Students modeled with Students use appropriate
mathematics tooks strategically.

Rignr pursuing concepts, fluency, and applications

Mathematically proficient students understand the benefits and
limitations of using mathematics tools, including estimation and
virtual tools, and use them appropriately.

ENGAGE EXPLORE

Launch the Lesson

You may wish to launch the lesson using a whole group, small
group, think-pair-share activity, or independent activity.

Ideas for Use

. {I) Think-Pair-Share Have students work in pairs.
Give them time to think through their solution to each
exercise. Have them share their responses with their partner
first, then with the entire class. ‘91,3

Alternate Strategy

@ After Exercise 3, have students describe situations that
can be solved with a combination of some of the other tools

and strategies. %1,3,5

Focus on Mathematical Practice 5 Use Math Tools  MP11



ExrLain ELABORATE EvVALUATE

Practice and Apply

Ideas for Use

] m Stand Up, Hand Up, Pair Up For each exercise,
~ ' pose the question and give think time. Call out,
“Stand up, hand up, pair up”. Students stand, put their hand
up, and pair up with a student. In pairs, students discuss their
responses. Repeat for each exercise. Have students pair up
with a different student each time. 1, 3

Alternate Strategies

@I» Before students select the tools and strategies for each
exercise, have them ask themselves if they have solved a
similar problem. If so, have them describe the tools and
strategies they used to solve the problem. @£1,3,5

D @) Gallery Walk Have students work with a partner
to create a real-world problem. Post the problems around the
room. Students walk around the room and select a problem,
not their own. Working with their partner, they determine
which tools and strategies can be used to solve the problem.
Students are not limited to the tools and strategies listed in
the table on the previous page. £1,3,4,5

MP12 Mathematical Practices Handbook

bt's Vour Jumt

For Exercises 4=7, select the tools andfor

strategies you could use to solve each
problem. Then write the corresponding
letter(s) of each tool or strategy.

Strategles
A paper and pendl F. drarw a diagram
B. caloulator 5. estimation

€. measuring tape/ruler H. mental math

Sample answers are given. D. Imtemet L. number sanse

E. virtual manipulatives J. make a prediction

4. Yikes, the supply list for school & huge! | & sprl noteboaies %0 pens |
You need 1o buy everything on the list. | 3ring bindes ipenchs |

uch will it all cost? | motebook paper  dictionary
How my | e |

B, | stientific calcuator flash drive |

1 e e —

i ion. How much
5. You want to bake a cake for your _D'Z'St_:“':“d = graduation
will It cost to buy all of the ingredients:
A, G H
| = —— e _"‘.
6. The table shows the different admission prices to | Wonderamal |
an amusement park. You and your famihy wi '
65 Sandlihe i 2 ly want | Ticket Prices I
(2 e day at the amusement park, have |
lunch, and buy a souvenir. How much money At $2295
should you take? | Chifdren (4-11) | $1g.95
AG [ s |

Senikars f2105 |

| i
e — —

———

d ktinYourlBook!|

@) Use Math Tools

See students’ examples.

Give an cxample of whene
Mathematical Practice 5 is used in
Chapter 1. Then explain why your
example represents this practico.

TCTEE
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# Focus on Mathematical Practice 6

Attend to Precision

How can the everyday meaning of

Mathematical
a word help you remember the oY Practice 6
math meaning? Altend to precision.

Mathematics is nol just aboul numbers. You also use words, symbols,
and drawings lo communicate mathemalics. Being precise in your
communicalion means wusing mathemaltical words accuralely. Some
waords are used in everyday life as well as mathematics.

1. Look up the word “annex” in the dictionary. What does it mean
lo “amnex™?

Sample answers: to join together, to incorporate, to obtain, to

add on

2. Give lwo examples of how e word “annex® is used in
everyday life. Sample answers given.

& —y — e e
'| Bl ] I| : Exagle 2 |

|
| annex a piece of land 'I | annex of a building |

3. How is "annex” used in mathemalics?
Sample answer: when you place zerces to the right of

decimals when adding or subtracting

4. Explain how you would solve 24 — 934 Use cormecl mathematical
vocabulary in your explanation.

Sample answer: Since 9.34 has a decimal to the hundredths, |
need to annex two reroes at the end of 24 in order to subtract.

My subtraction problem s now 24.00 — 9.34.

Mathematical Practices

-w

Focus narrowing the scope
Objective Attend to precision.

Coherence connecting within and across grades

Previous Now Next
Students used Students attend ]
3o te tools to precision.

stratogically

Rignr pursuing concepts, fluency, and applications

Mathematically proficient students communicate the language
of mathematics precisely, as well as calculate efficiently and
accurately.

ENGAGE EXPLORE

Launch the Lesson

You may wish to launch the lesson using a whole group, small
group, think-pair-share activity, or independent activity.

Ideas for Use

") Group-Pair-Share Have students work in
A groups to complete Exercise 1, ensuring that each
member understands. Then have the groups divide into
pairs to complete Exercises 2—4. Have them reconvene into
the larger group to share responses and resolve any
discrepancies. #91,3

Alternate Strategy

@I» Provide students with grid paper that they can use with
Exercise 4. 31,5

Focus on Mathematical Practice 6 Attend to Precision MP13



ExrLain ELABORATE EvVALUATE

Practice and Apply

Ideas for Use
' Rally Coach Have students work in pairs to complete

N

Exercises 5—7. Have one partner complete Exercise 5
while the second partner watches, listens, coaches, and
praises. Have them trade roles for Exercises 6 and 7.

1,3
Alternate Strategies

@1» Place students that have difficulty with the Exercises into
a group that will receive help from the teacher. As individual
students become more successful, have them begin to work
on their own. ®1,3

€» Find the Fib Have students work with a partner to
create two facts and one fib for each exercise. For example,
one fact for Exercise 5 could be that Manny exercised less
than an hour each day. One fib for Exercise 5 could be that he
exercised more than two hours total. Have pairs share their
facts and fibs with another pair of students. Each pair should
identify the facts and fibs of the other pair. ©£1,3,5

MP14 Mathematical Practices Handbook

Solve. Then use correct mathematical vocabulary to explain how you solved
each problem.

5. The table shows the amount of time Manny exercised this
wicekend. How long did Manny exercise altogether? e
1-12'- h: Sample answer; In order to find the sum of two [

fractions with different denominators, | need to get a .
Sarum*. 3
common denominator, After finding the sum, | need 1o s {
| wi 5
. ; = 4 =
rename the improper fraction as a milxed numbe: = ——=

racelets for her friends using smadl rubber bands. She
to make 6 bracelets. How mary
jet? How mary rubber bands

6. Catie is making b
has 364 rubber bands and she wants
rubber bands will she use for each brace

will be left over? .
&0 rubber bands; 4 left over; Sample answer: | need to find 364 -

to find the number of rubber bands per bracelet. Since there iz 8
remainder of 4, there are 4 rubber bands left over.

7. When baking, it is impartant to use exact measuras of ingredients. Kevin
Warits fn double the recipe for carrot cake, A single batch requires 1.} cup oil.
He @hmales t]E will need about 2 cups of oll. How much oil will he need?
W!II:.' 15 estimation not & good strategy when baking?

22— c; Sample answer: If Kevin estimates and only uses 2 cups of oil, he will

not put enough oil in the cake,

d EtinYouriBook!|

@ Be Precise

See students’ examples.

Give an cxample of whene
Mathematical Practice 6 Is used in
Chapter 1. Then explain why your
example represents this practico.

TCTEE
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Can you think of an easier way to
find a solution?

Mathemalics is based on patlerns and struclure. You can look for

w Focus on Mathematical Practice 7

Make Use of Structure

Mathematical
2 Practice 7

Look lor and make use ol
slructure.

those patlerns 1o help solve problems. i you know how numbers
waork logether, you can find easier ways o solve problems.

The restaurant receipt shown does not ——
have a telal. Use paper and pencil Lo
find the lodal spent, nol incuding tp. —

$24

What are some ather stralegies for
finding a soluion?

mental math, estimation, calculator

. Use the lerms below o describe ow you would solwe a problem

using mental math or estimalion. Sample answers given.

compalible numbers  rounding  properties ol numbers

— —

~ T -
| Mental Math | | Estimntion \
| Use the properties

You can round to II

of numbers to rewrite | compatible numbers |

| .
| the problem so you | | or use rounding |

can use compatible | methods to estimate. |

]
| numbers to solve. I| f |
|

e ol e e J

. Using one of the mathods above, explain how you found the total

of the restaurant receipl from Exercise 1.
Sample answer: | know that 250 + 550 + 1.75 + 4.25=2 +

0.50 +5 +0.50 + 11+ O.75 + 4 + 0.25. | then used mental math to
rewrite the expression as 2 + 5 + 114+ 4 + 0.50 + 0.50 + 0.75 + .25.

Thi= made it easier to add the whole numbers and the decimals.

Mathematical Practices

Focus narrowing the scope
Objective Look for and make use of structure.

Coherence connecting within and across grades
Next

Students will look for
and express regularity in
repeated reasoning.

Now
Students look for and
make use of struchure.

Previous
Students attended
1D preCEsOn.

Rignr pursuing concepts, fluency, and applications

Mathematically proficient students look for structure to find
easier ways to solve problems.

EnGAGE EXPLORE

Launch the Lesson

You may wish to launch the lesson using a whole group, small
group, think-pair-share activity, or independent activity.

Ideas for Use

~ . {T) Group-Pair-Share Have students work in
1\ groups to complete Exercises 1 and 2, ensuring that
each member understands. Then have the groups divide into
pairs to complete Exercises 3 and 4. Have them reconvene
into the larger group to share responses and resolve any
discrepancies. 1,3

Alternate Strategy
€» Provide students with grid paper that they can use with
Exercise 1. 91,5

Focus on Mathematical Practice 7 Make Use of Structure MPM5S



ExrLain ELABORATE EvVALUATE

Practice and Apply

Ideas for Use

~ " Pairs Discussion Have students work in pairs to

discuss how they completed Exercises 5-7. Then call
on one student to share their responses within a small group
or large group discussion. 1,3

Alternate Strategies

@ Place students that have difficulty with the Exercises into
a group that will receive help from the teacher. As individual
students become more successful, have them begin to work
on their own. 1,3

m Find the Fib Have students work with a partner to
create two facts and one fib for each exercise. For example,
one fact for Exercise 5 could be that less than half of the

200 students will have an electronic tablet. One fib for
Exercise 5 could be that 20 students in the homeroom do not
have an electronic tablet. Have pairs share their facts and fibs
with another pair of students. Each pair should identify the
facts and fibs of the other pair. ®1,3,5

MP16 Mathematical Practices Handbook

it's Wour Jum! |

Explain how you would solve each problem. Then solve.

B. Six of the 24 students in a homeroom have an electronic tablet. Predict
how many students out of 200 have an electronic tablet.

Sample answer: Six s one-fourth of 24 and one-fourth of 200 is 50.

S0 about 50 students out of 200 students have an electronic tablet.

§. Tucker ran 2.25 kilometers each day for 5 days. How many kilometers

did he run altogether? -
Sample answer: 2.25 can be written as 2 + 0.25. By using the
Distributive Property, 5 ¥ (2 + 0.25) can be rewritten as 5 X 2+

5 % 0.25.50,5 % 225 =10+ 1.25 or 11.25; 125 km

1. The perimeter of the triangle can be found by adding the
lengths of the sides, Find the pesrimcte: af the Iriangle.
Sample answer: The fractions 3 and 8 have a sum of

1. By using mental math, the perimeter is
4+ 3+ 5+ 1, or 13 inches.

d EtinYouriBook!|

Q Make Use of Structure

See students’ examples.

Give an cxample of whene
Mathematical Practice 7 is used in
Chapter 1. Then explain why your
example represents this practico.

TCTEE
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i Focus on Mathematical Practice 8

Use Repeated Reasoning

How can repeated reasoning help -
you find shortcuts? 7 Practice 8

Look lor and express
regularity in repeated
regsoning.

In mathematics, il you recognize a pattern, il can help you 1o find
shorlculs 1o solve the rest of the problem or similar problems. When
you look for and use patlems, you are using repeated reasoning.

The Taco Hul likes o give away free food on a regular basis Lo
encourage cusiomers Lo returmn. The lable shows which ilems they
give away lor free and how often.

Food Frequency
Taro every 4 days
Machos every b days
Burrita every b days

1 In the first 60 days of the promotion, on which days will a laco be
given away for frea?

days 4, B, 12, 16, 20, 24, 28, 32, 36, 40, 44, 48, 52, 56, and 60

2. In the first 60 days, on which days will nachos be given away
for free?

days 5. 10, 15, 20, 25, 30, 35, 40, 45, 50, 55, and 60 1

3. In the first &0 days, on which days will a burrilo be given away
for rea?

days 6, 12, 18, 24, 30, 36, 42, 48, 54, and 60

4. Are there any days in which more than one food ilem is given '-"'""'--__.—-
away? Il so, which days? yes; On days 12, 24, 36, and 48, bath = "-—_—-\ =,
ta d burrites are free. On d 20, and 40, both tacos v
OS5 an LTS 2 ee N days an "-.‘.‘_ " /
and nachos are free. On day 30, both nachos and burritos are 2 ' S e
free. On day 60, all three items are free. = I'\\\
WA

5. Il all three items were given away loday, how mamy days wilil all
three are given away on the same day? Explain your reasoning.

60 days; Sample answer: After listing the days the items are

given away for free, the next day in common is day 60.

Mathematical Practices

Focus narrowing the scope

Objective Look for and express regularity in repeated
reasoning.

Coherence connecting within and across grades

Previous Now Next

Studhents looked for and Students look for and Students will find the

made use of struciure express regularity in GCF and LCM of a set of
repeated reasoning. numbers

Rigur pursuing concepts, fluency, and applications

Mathematically proficient students recognize and use patterns
that can lead to results more quickly and efficiently.

ENGAGE EXPLORE

Launch the Lesson

You may wish to launch the lesson using a whole group, small
group, think-pair-share activity, or independent activity.

Ideas for Use

= C TP Think-Pair-Share Have students work in pairs.
ST Give them time to think through their solution to each
exercise. Have them share their responses with their partner
first, then with the entire class. ‘91,3

Alternate Strategy

@I» Provide students with number lines that they can use
with Exercises 1-5. 91,5

Focus on Mathematical Practice 8 Use Repeated Reasoning  MP17



ExrLain ELABORATE EvVALUATE

Practice and Apply

Ideas for Use

5 Rally Robin In small groups, have students take
118 | turns speaking aloud their answers to Exercises

6-8. ™13

Alternate Strategies

@ Pairs Check If students have difficulty using the
coordinate plane in Exercise 7, have students work in pairs and
have them check their answers. O 1,5

@ Have students determine an algebraic algorithm for each
set of points for Exercise 7. O1, 2,5

MP18 Mathematical Practices Handbook

Solve each problem by using repeated reasoning.

6. Elyse is saving up to buy a new digital camera. She begins with
$25 in her savings account and deposils $10 each week. How

: Camera
many more weeks must she save to purchase model X250 than | Madel Cost (%)
model X1507 Explain X150 o
3 witeks: S-EI'I'IME aANSWer: Model X250 costs sgﬂ more. i will II X250 =
take her $30 <+ $10 or 3 weeks to save an additional $30. !- ———
7. Anya tracked the amount of snowfall during wo =
different snowslorms. During the firsl snowstom, : AEEEEEENE
il snowed 1inch per hour. The second slorm x [Fiest St
produced an inch ol snow every two hours. SE T *
How many more inches of snow did the first storm B : o 1 T 111
produce in & hours than the second slorm? .cf R
Graph the siluation on the coordinate plane. & 1: K :'_.;-:E:.ZL':IE Stonm ||
3 inches 0 123466171 88K
Number of Hours
B. The drama club is bﬂiidil’lg a wall for thair et mﬂduﬂ'ﬁnn.
Tl'ra.'_\ wall is 12 feet long, They are placing the studs every
18 inches. If there are studs on each end of the wall, how many
studs will they place?
9 studs
—

d EtinYouriBook!|

See students’ axamples.

c Use Repeated Reasoning

Give an cxample of whene
Mathematical Practice 8 is used in

Chapter 1. Then explain why your ;
example represents this practice. i
] 2 sl :E.
L1 sl :

ol a ! sl e al@ T ]
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During the Summer, you ear money

Job Money Earned
o buy school clothes. The table shows
how much money you eamn for each job. babysitting 35.00r
This summer, you babysal for 32 hours, [zrwm mawing S15.00Mzwn
mowed 10 lawns, and worked at the pool poal 46 200

for 20 hours. You spent $256.78 on
school clothes.

a. Do you have any money lelt? If so, how much? Yes; $177.22

b. You want o buy a tablet that costs $399. Do you have enough
money lefl? I nol, kow many more hours would you need o babysil

lo have enough Lo buy the tabler? No; 45 hours

Determine which mathematical practices you used to determine the
solution. Shade the circles that apply.

? ?

Which (&) Mathematical Practices did you use?
Shade the circle{s) that applies.

(1) Persevere with Problems (5 Lise Math Tools
(D) Reason Abstractly (&) Attend to Precision
@leﬁﬂ'uctm-ﬁrgumm (T Make Use of Structure

() Moxded with Mathematics (E) Use Repeated Reasoning

Use the Mathematical Practices

Use the next two pages to review each of the Mathematical
Practices and how students will use them to engage in the
content they will encounter throughout this text.

Ideas for Use

{T» Numbered Heads Together Assign students
{414 to a 3- or 4-person leaming team. Each member is
assigned a number from 1 to 4. Each team completes the
problem, making sure that everyone understands. Call on a
specific number from one team to present the team's solution
to the class. 91,3

Mathematical Practices Handbook Review MP19



@_ Answering the Essential Question
At the end of the Mathematical Practices Handbook, students

should be able to answer "WHAT practices help me learn and
talk about math?"

Ideas for Use
= (@) Think-Pair-Share Have students work in pairs.
L5 Pose the Essential Question. Give students about one
minute to think about how they could complete the graphic
organizer. Then have them share their responses with their

classmate before they complete the graphic organizer.

©13,5

MP20 Mathematical Practices Handbook

Answering the Essential Question

Use what you learned about the mathematical practices to complete the
graphic erganizer. Write 2 examples that you could use for each category.
Sample answers are given.

e S e e 1 o e e e S

select Tools ad Shvadegies Crsamite [dsay
4. calculator 1 concept map

2. mental math 2. Foldable

3. paper and pencil 3

|
|
|
|
|

|
|
|
et |
|
|
|
|
|
|

E-\_,—\_—\_,—\_—\_,—\_

WHAT practices help me learn and
talk about math?

i

|

1. graphs 1. Understand ll

2. tables 2. Plan |
|3 words 1. Solve l
' 4, Check |
|

l |

Ui . ProblewcSohving Madel |

st vioe Bonr hepd) |

tre Pulbple Representadions

S R S

Answer the Essential Question. WHAT praclices help me learm and lalk
aboul math?

Sample answer: Organize Ideas helps me organize concepts and terms and
Use Multiple Representations helps me communicate ideas by using graphs,
tables, and words.

SEpRE A T




Chapter5.
Integersiandithe

) Mathematical Practices
1,234,578

r

|

[’@ Ihl:llllll:ha
[' Rappelling Two friends rappel
350 feet down inlo a canyon.
Their starting position is
represented by 0 on the number
lirie. Their ending posilion can be
represented by —350.

Graph —350 on the number
Jire below,

—50
- 00
| 1540
I 200
( — 754

.I ~300 |
— 350

s i ——

g E u“meﬁm

smmr ﬂrmﬂ“

Cut mmeﬁaﬂaﬂhh the
pack of this book-

F'ﬂce Your Fﬂ'dah-le

t this chapier
on a5, throughou

to help you learn about
integers.

The Number System

v

Focus narrowing the scope

This chapter focuses on content from the Number System(NS)
domain.

Coherence connecting within and across grades

Now Next

Students use intogers, Students will w
absolute value, and X[

and divided fractions ant graphing on the
decimals coordinate plane to solve
real-workd problems.

Prevmuc

Rigﬂl" pursuing concepts, fluency, and applications

The Levels of Complexity charts located throughout this
chapter indicate how the exercises progress from conceptual
understanding and procedural skills and fluency, to application
and critical thinking.

- Launch the Chapter

@" Math in the Real World
Rappelling Point out to students that key words like below
and descend indicate use of a negative integer.

Chapter 5 Integers and the Coordinate Plane 338
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Vocabulary Activity

m As you proceed through the chapter, introduce each
vocabulary term using the following routine. Ask the students
to say each term aloud after you say it.

Define: Absolute value is the distance between the number
and zero on a number line.

Example: The absolute value of —3 is 3.

Ask:
= Whatis| —817 8

Review Vocabulary

m Have students complete the section. Have students use
this type of a graphic organizer for all of the vocabulary terms
in the chapter. As they progress through each lesson, they can
put the organizers together and have their own glossary of all
of the vocabulary in the chapter.

336 Chapter 5 Integers and the Coordinate Plang
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Int .I'-.r"i i ] uﬂ Tl

'] Vocabulary
absolute value positive integer
bar notation quadrants
integer rational number

| negative integer repeating decimal
opposites terminating decimal
Review Vocabulary

Using a graphic organizer can help you o remember important vocabulary terms. Fill in the
graphic organizer below lor the word decima

Definition
A number that has a digit in the tenths place, hundredths place, and beyond.

Mot Exoumple Real World Exauaple
Sample answer: 0.36 Sample answer: decimals are used

to represent dirhams and fils in money;
AED 3.95

FATIER § e e 3 Tk
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What Do You

Fontabd fapid b i a bl o

IAiready K

u“!.x

| Place a checkmark below the face that expresses how much you know about
. each concept. Then scan the chapter to find a definition or example of it. See students” work.
@IhuuiH

@ | have o Aue. EY I've heard of it

Inkegers and the Coordinste Plane
T i i 7
! Q0| Definiton ov Example

cocerr |

absolule value |' [
gl J( = __Jr_______d___________

comparing inlegers

graphing inlegers on f

a number line | |

— —_— e e e e e

graphing ordered | ( |
pairs

ordering rational |
nurmbsers |

S —

Here is an example of how integers are used in the real world.
Activity Does anyone in your family own a digital camera? I so, how much data
does the memory card hold? Use the Intemel to delermine how many piclures your
| memory cand might hold.
| See students’ work.

What'Do Yo

AF I T

In this activity students assess their prior knowledge
choosing a face to represent their knowledge about concepts
in the chapter.

After completing the chapter, have students return to this page
and have them reevaluate their knowledge level about the
content

ur ]
|II
-um h;} W

yolpse Thi
Activity

Students discover the use of integers in real-world situations.

Chapter 5 Integers and the Coordinate Plane 337
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Beke'ly iz

Use this page to determine if students have skills that are
needed for the chapter.

Quick Review
Students with strong math backgrounds may opt to go directly
to the Quick Check.

Quick Check
If students have difficulty with the exercises, present an
additional example to clarify any misconceptions.

Exercises 1-3
Is 0.8 less than, greater than, or equal to 0.77 greater than

Exercises 4-7

Is g less than, greater than, or equal to %? less than

338 Chapter 5 Integers and the Coordinate Plang

Z Example 1

Example 2

| Replace the with <, >, or =to Replace the with <, >, or = to
make a frue statement. make a true statement.
2 T
16 13 c 0 2 =
13 16 5 1]
1 12 14 16 18 20 ] 1 1

Since 1.6 is to the fght of 1.3, 1.6 > 13, Since 2 i less than 1 and 7 is greater
5 2 10

1.2 .7

Lhamn 7' <o

t%’mm:‘;lt .

Compare Decimals Replace each with <, =, or = to make a true
statement.

1. 48 = 480 2 X (> )15 212 (= )21

Compare Fractions Replace each with <, =, or = bo make a true
statement.

229 _ 3

. 38 /n=

7. Omar bought § pound ol peanuls and -*1t pound of walnuls. Did Omar buy more peanuls or
more walnuls? peanuts

How Did :'\ Which problems did you answer correctly in the Quick Check?

==/ 10/ 0/0l 000 O
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Inquiry Lab

Integers

HOW can positive and negative values be represented? r;?m

In coastal regions, some animals live above sea bevel and other animals ve in the
ocean. A sea slar can be found at an ocean depth of two lfeel How can you
represent an ocean depth of two feel?

What do you know? A sea star is found at an ocean depth of
two feet.

Whal do you need Lo find? | need to find how to represent an
ocean depth of two feet.

HandszOnActivity

Sea level can be represented with the number 0.

To represent a location above sea level, use a posilive number. A posilive
number can be writlen with or withoul a positive sign, such as 5 or +5. ‘l

To represent a location below sea level, use a negalive number.
A negalive number is wrillen with a negalive sign, such as —5.

& Il i i i Il &
T T T T T T T T

-5 4 -3 -2 41 0 1 2 3 4 5

‘Write a number to represent an ocean depth of two feet.

:S'tnp-l | Delermine if a positive sign or a negative sign should be wsed.

Since the location & below, of less than, sea level, use a

negative sign.

(Step 2| Delermine which number to use.

Use the number 2 1o represent two feel

o, the number —2 | represents an ocean depth of twe feet.

The Number System

Focus narrowing the scope
Objective Use counters to represent integers.

Coherence connecting within and across grades
Next

Students represent situations with Students will write an integer and iis
integers and graph integers on a number opposite. They will graph integers on a
line. number Ene.

Rignr pursuing concepts, fluency, and applications
See the Levels of Complexity chart on page 344.

The activity is intended to be used as a whole-group activity.

-

Hands OnActivity] )

m Using real-world manipulatives, such as candy or money,

have one student borrow from another and then “spend” what

he borrowed. 91,4

Ask:

= You have no money left, and you have to pay back what you
borrowed. How can we represent how much money you will
hove? with a negative number

€D @) Have students work in pairs to answer the following

questions. 91,2

Ask:

= Where else might we see negative numbers? Sample
answers: bank account, football statistics, golf, temperatures

« What other key words could be used fo indicote a negative
number? Sample answers: less than, below, withdrawal, loss

Inquiry Lab Integers 339




ExpPLOrRE EXPLAIN ELABORATE EVALUATE

Collaborate

The Investigate and Analyze and Reflect sections are
intended to be used as small-group investigations. The Create
section is intended to be used as independent exercises.

Levels of Complexity
The levels of the exercises progress from 1to 3, with Level 1
indicating the lowest level of complexity.

Exercises
1-4 5 67
Level 3 = [ ]
Level 2 :
Level1 E L

| P
el oty

I @) Before beginning the activity, ask the following
questions. Then have students work in pairs to complete
Exercises 1-5. 1,6

Ask:

= In the table, what does the word “above” represent?
a positive number

= Whaot does the word “below” represent? a negative number

€ @) Trade-a-Problem Have students write their
problem on an index card, then trade with a partner and solve
the other problem. Have them listen carefully to each other’s
solutions and discuss any differences. 1,3, 4

@ Students should be able to answer *"HOW can positive
and negative values be represtented?” Check for student
understanding and provide guidance, if needed.

340 Chapter5 Integers and the Coordinate Plane
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Work with a partner. Write the correct number to represent each lecation in
relationship to sea level. The first one is done for you. Then draw a number
line to represent each number. 1-4. See students’ work for number lines.

Animal Hevationgyy | DOV orBelow Sed | her
Lewel
w5 % Fiddler Cralp 3 aaave sea leyel +3
1. | Emgle’s Hest 75 Aoove sealeyel +75
2 | Dolphin g below sea level —10
3. Spider Cvale 375 velow sea level —375
4. Blue Heron 4 alaye sea leyel +4
Celledoomete:

5. :Dﬂnanu-n Inductively Whal negalive number is the same distance from 0
as the number +4? Explain. Graph bolh numbers on the number line below.

L ] L
—hH -4 3 =2 1 1] 1 2 3 4 5
—4: The number +4 is 4 units to the right of 0 on the number line.
The number —4 is 4 units to the left of zero on the number line.

¥ o
P

"
[ e
O "itar D

6. =:) Model with Mathematics Wrile aboul a real-world siluation thal can be
described using he number —6. Describe whal the number O would represent
in the Siluation. What would the number & represent?

Sample answer: Jasem dove 6 feet under the surface of the water.
His location in comparison to the water's surface can be described as
—6& feet. The surface of the water can be represented by the number 0.

The number & represents & feet above the water.

T @ HOW can positive and negalive values be represented?

Sample answer: You can represent positive and negative values using

positive and negative signs with numbers or on a number line.

TP
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The Number System

The Humiber System

Lesson 1 FOCUS narrowing the scope
Integers and Graphing

Objective Use integers to represent real-world situations.

Coherence connecting within and across grades

‘%) Real-World Link : Previous Now Next
== HOW are integers and absolute Students represented Students identify a Students will find the
Monay The bar graph shows the amount of Money remaining in the value u-seu}:l in reatworld ?Elf" ;‘va_'-';"-ragg;:i’; : ""iﬂ;b:ﬂrli*“‘rj “Sh ?rﬁpnsr::. ;Jja-:-!;:-: value of an
clothing budgets of four students at the end of one month. A value of o i nh-.-'l'il'.:u:::-.}l?ﬂel ik e nur:l%cﬁin:: e s
—AED 2 means Lhal someone overspent the budgel and owes his or her | veos . ) '
parents AED 2. il  Vocabulary ]
integer H . ..
Moaey Left in Clothing Budget e ngur pursuing concepts, fluency, and applications
*: positive integer See the Levels of Complexity chart on page 349.
g 3 %) Mathematical Practices
2 o 134,57 ENGAGE EXPLORE
£ -3 —
- 4 - -
: - H Launch the Lesson
-]
Women  Huda Fhyers Tamiyg
P Ideas for Use
You may wish to launch the lesson using a whole group, small
1. What number represents owing AED 87 —8 group, think-pair-share activity, or independent activity.
2. What number represents having AED 5 lefi? S @ (@Y Think-Pair-Share Give students 1-2 minutes to
3. Who has the most money lefi? Who owes the most? L4 consider the questions. Then ask them to discuss how
Explain. they determined their answers with a pariner. Ask a student to
Momen has AED 5 left, which is the most. share the pair’s solution with the class. 91, 3
Tariq overspent AED B so he owes the most.
Alternate Strategies
€1 @) i students have difficulty, discuss why spending
more money than is budgeted is a negative and spending less
i is considered positive.
::; ? ? I® Ask students to prepare a budget for a graduation party
Which () Mathematical Practices did you use? : : ; :
?_ Eh s ik il Have them compare the categories they used in their budgets
t i B CERIir Ul dppies. and the amount of money allotted. 1,2, 4
3 {1 Persevers with Problems {5 s= Math Tools
]
i @Reasnn Absiractly @J‘lnem to Precision
ﬁ () Comstrct an Argument {7 Makee Use of Structure
[
3 @Mmﬁﬂammﬁs LlsERq:eabedRsam‘urug
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ExPLAIN

Teach the Concept

Ask the scaffolded gquestions for each example to differentiate
instruction.

Examples )

1-3. Write integers.
€ - in Example 1, does the word “loss” indicate moving

forwaord or moving bockward on a football field?
moving backward

in Example 2, does the phrase “above normal” indicate
maore than or less than the normal amount? more than

In Example 3, does the word “deposit” indicate an
addition to or a subtraction from the account bafance?
an addition to

What is the meoning of zero in Example 17 Example 2?
Example 3?7 In Example 1, zero represents no yards lost or
no yards gained. In Example 2, zero represents the normal

amount of rain. In Example 3, zero represents no change in
the account balance.

°

In Example 1, what would the integer 3 represent?
a gain of 3 yards

m = How would you write an integer for a rainfall of

2 inches befow normaf? —2

= How would you write an integer for a withdrawal of
$40 from a savings account? —40

Need Other Examples?
Write an integer for each situation. Then explain the meaning
of zero in each situation.

a. 12 feet below sea level —12; The integer 0 represents
something that is at sea level.

b. winning 3 tokens in a game 3; The integer 0 represents
winning no tokens.

c. the price of a stock dropping $2 —2; The integer 0 represents
the stock neither gaining nor losing value.
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Zero
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2; The integer O
represents neither
. A gain nor a loss.

—A; The integer 0
\,, Mepresents 0 degrees.

Use Integers to Represent Data

Pozitive whole numbers, their oapposites, and zero are called nbegers.
To represent data that are less than a 0, you can use negative integers.
A negative integer is wrillen with a — sign. Data thal are grealer than
zero are represented by positive integers.

negative integers | Zero s neither negathee nor positive. | | posithve integers

- o
-6 -5 4 3 -2 -4 0+ 42 43 H 45 46
h o

| Opposites are numbers that are same
distanos from 2eo in opposie directions.

T Examples
Write an integer for each situation. Explain the meaning of zero in
each situation.

1. 210 meters (m) loss

Because it represents a loss, the integer i —10. In feotball, the
integer 0 represents no melers lost or no melers gained.

2. 4inches of rain above normal

Because it represents above, the integer is 4. In this silualion,
the integer O represents the normal amount of rain.

3. aAED 48 deposit into a savings account
Because il represents an increase, the inlegeris | 48 |

In this siluation, the integer O represents Neither a deposit nor

a withdrawal

Got i+7 Do these problems to find out.

Write an integer for each situation. Explain the meaning of zero
in each situation.

a. a gain of AED 2 a share b. 10 degrees below zero

ST | o ST
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Graph Integers

Integers and sets of mtegers can be graphed on a honzontal of vertical
number line. To graph a point on the number line, draw a poinl on the
number line alils location. A sel of integers s wrillen using braces,
such as [2, —9, 0]

Exllllplﬂt |
Iy, Graph —7 on a number line.

Draw a numiser line. Then
draw & dot at the: location
that represents — 1L

o

T T il R N I R T T TR N
R T L T BT p P |

-0-83-8-7-6—54-1-2-101234567E83%

5. Graph the set of integers [—4, 2, —1] on a number line.

Draw a number line. Then draw a dol al the location of
each integer.

B. Graph the set of integers [0, 2, —3)
on a number line.

Draw a number line. Then draw a dol
at the location of each integer.

T
R T

+ —13

Get 7 Dothese problems to find out.

Graph each set of integers on a number line.
[ = {_3. 0.._2.4] » ™ & I} 8

—3 =2 - o 1 2 1 1

d. (B, —6,—9, 5]

'.'.b:-_ - #

i

LExamples

L. Graph an integer on a number line.

@ = Are negative numbers located to the right or left of
zero? left

m » What is o possible range for the number line we should
draw? Sample answer: —10 to 10

= How far to the left of O should we locate —77 7 units
m = Name the integer that is the same distance from 0 as
—7 but on the opposite side of 0. 7
= Give a real-world situation that this graph could
represent. Sample answer: 7 feet below sea level

Need Another Example?

Graph —2 on a number line. See Answer Appendix.

5. Locate a set of integers on a number line.

@€I» - What would be a good range for your number line?
Sample answer: —5to0 5

« Which numbers should we place to the left of zero?

—4 and —1

m = Which number of the set is the greatest? How far is
each number from 07 2; 4 units, 2 units, 1 unit

€I® - Nome the integer that is the same distance from O as
—4 but on the opposite side of 0. 4

MNeed Another Example?
Graph the set of integers {—3, 1, 0} on a number line.
See Answer Appendix.

6. Locate a set of integers on a number line.

@€Y - What is a vertical number line? one that goes up and
down

= What would be a good range for a vertical number
line? Sample answer: 5to —5

m = Which number of the set is the least? How far is each
number from 07 —3; 0 units, 2 units, 3 units

€I® - Other than 0, which number in this set is closest to
0? 2

MNeed Another Example?
Graph the set of integers {—4, 1, 3} on a vertical number
line. See Answer Appendix.

Lesson 1 Integers and Graphing 343



fﬂExample

7. Graph integers and explain the meaning of them.
m » What kind of integer represents above par? positive
integer
» What kind of infeger represents below par? negative
integer
m = What does the integer 0 represent in this situation? par
= Which scores are below par? —1,—3

@ = Which score is best? Explain. —3; In golf, the lowest
score is best, as you want the fewest strokes possible to get
the ball in the hole.

= Which two scores are the same distance from zero but
on opposite sides? —1and 1

Need Another Example?

The change in the high temperatures from yesterday to today
for different cities are —TF, —5F, 4F, and 2°F. Graph the
temperature changes on a number line. Explain the meaning of
zero in this situation.

—6-5-4-3-2—1 012345

r's

The integer 0 represents no change in high temperature.

(Guided Practice )

Formative Assessment Use these exercises to assess
students’ understanding of the concepts in this lesson.

20 If some of your students are not ready for
SO assignments, use the differentiated activity below.

€™ @ Roundrobin Have students go around in a circle to
generate real-world situations that can be represented by
negative integers (losses, below, etc). One student generates
the real-world situation, the next student identifies the integer,
and the next student locates the integer on a number line.
Repeat as time allows. £ 1,2,4,6
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7. Alaa and her dad played golf on four different days. The data
set[—1, +1, —3, +2) shows Alaa’s scores in relation to par. Graph

the scores. Explain the meaning of zero in this situation.

Draw a number ine. Then draw a dol at the location of each
goll score.

The integer 0 represents par.

Write an integer for each situation. Explain the meaning of zero in each
situation. [Examples1-3)

1. 15-meter {mjgain 15; The integer O represents neither a gain nor a loss.

2. lossof 2 hours —2i The integer 0 represents neither a gain nor a loss.

Graph each integer or set of integers on a number line. [Emmak1-5

3. -2 4. [—1.1.0)

—2 — ] 1 2 — —1 (] 1 2

5. The data sel{+5, 0, —15, +20] shows the number of points Mariam
scored on each hand of a card game. Graph the scores. Explain the
meaning of zero in this siluation.  Eple7)

The integer 0 represents a score of 0.

L I . L T T -
—20—15—10 -5 0 5 10 15 20

6. (Bl Building on the Essential Guestion How canyou | ot Yourself]

use integers lo represent data?

Sample answer: Integers can be used to represent a
Hae e Hamt aspplies.
gain or loss, temperatures above or below 0°, or

elevations above and below sea level. |-

Hew comfident ave you sloaut
mtegers omd graphing? Chece

@ @ @

&
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Name My Homework

Copgighi £ meGows-H i Towce 1

‘Write an integer for each situation. Explain the meaning of zero in each
situation. [Fxsmpes1-3)

1. 3 kilometors bolow cea level  —3; The integer 0 represents at sea level.

2. eaming AED 45 45; The integer 0 represents neither eaming nor spending.

3. moving back 5 spaces on a game board  —35: The integer O represents

neither moving backward nor moving forward.

Graph each integer or set of integers on a number line. [Euongles 1 -6

4. —5 5 {2.—3.0.1
L L] 1 T L L] L
—5 =4 —3 =2 -1 o 1 —i}. =3 =X —1 (4] 1 2
6. The dala sel [{+4, —1, —2, 0] shows a change in number of slale
representatives Tor four slales afler the lasl census. Graph the
change in number of representatives. Explain the meaning of 2era in
this situalion. (Example 7)
The integer O represents neither a gain nor less in number of representatives.,
- - - -
—2 -1 (4] 1 2 3 4
7. 5 Use Math Tools The lable chows the record low P

lemperalures for several slales. Graph the lemperalures
on a number line.

by Stata [°F)

L » L L - 7 | 32
—34 —33 —3 —31 30 29 28 —IAT -2

8. 'I:} Uise Math Tools The lable shows the number of points

Action
eamed for each ackon in a video game. While playing the video
game, Sultan fell in waler, jumped over a rock, louched a caclus i iler
and climbed a mountain. Graph the number of points he eamed wialk over @ bridge
for each action on the number line. P ———
L] [ ] L] [ ] Jump over rock

=15 -1 -5 0 5 10 15 wialk through quicksand

touch cactus

M

AL AKX CT N} WA

30

Practice and Apply

Independent Practice and Extra Practice

The Independent Practice pages are meant fo be used as the
homework assignment. The Extra Practice page can be used
for additional reinforcement or as a second-day assignment.

Levels of Complexity

The levels of the exercises progress from 11to 3, with Level 1
indicating the lowest level of complexity.

Exercises
1-6,14-23 7-9,24, 25 10-13
Level 3 '= @
Level 2 1
Level 1 i L]
Suggested Assignments

You can use the table below that includes exercises of all
complexity levels to select appropriate exercises for your
students’ needs.

@I Approaching Level | 1-7,9, 11-13, 24, 25

C» onLevel

E Beyond Level

1-5odd, 7-9, N-13, 24, 25

7-13, 24, 25
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Emphasis On ~ Exercise(s)
1 Make sense of problems and persevere in

solving them. m

3 Construct viable arguments and critigue the

reasoning of others. L
4 _Mcrdgl_with m;tl_*rgrne_nic_s_. _ 9 23
5 Use appropriate tools strategically. I8
T Look for and make use of structure. 12

Mathematical Practices 1, 3, and 4 are aspects of mathematical
thinking that are emphasized in every lesson. Students are
given opportunities to be persistent in their problem solving, to
express their reasoning, and apply mathematics to realworld
situations.

Formative Assessment
Use this activity as a closing formative assessment before
dismissing students from your class.

Have students write a positive integer and a negative
integer and graph each on a number line, using
a separate piece of paper. See students” work.

Common Error In Exercise 13, students may think that —2
and 3 are only 1 unit apart, since 3 — 2 = 1. Encourage
them to locate the integers on the number line to verify
that they are actually 5 units apart. The number —2 is two
units to the left of zero and the number 3 is three units to
the right of zero, so the distance between them is 5 units.

346 Chapter5 Integers and the Coordinate Plane

9. Qlln-dal with Mathematics Complele the graphic organizer by wriling

words of symbaols used Lo represont positive and negalive integers. Sample answers are given.

L

1
g
" H.O.T. Problems Higher Order Thinking

e

10. 3 Persovere with Problems A (oolball leam receives the ball on Lheir
own 10 yard line.

a. They make a gain of 15 yards in the first play. Whal yard line is the ball on?
the 25 yard line

b. Whal represents zero in this siluation? Explain.
The 10 yard line represents neither a gain nor loss in yards.

n. 3 Justify Conclusions The lemperalure outside s 15°F. I the
lemperalure drops 20°, will the oulside temperature be represented
by a positive or negalive integer? Explain your reasoning.

Megative; Sample answer: A drop of 15" would result in a temperature of
0°F. Since the drop of 207 is greater than 15°, the temperature is below
zero and will be represented by a negative integer.

12 'ﬂldanti!jr Structure Describe the characleristics of each sel of numbers
thal make up the sel of inlegers.

Sample answer: Negative integers are to the left of zero on the number
line, positive integers are to the right of zero on the number line, and

zero is neither positive nor negative.

13. 'Qﬁmmun Inductively Explain how Lo find the dislance between —2 and
3 on a number line.

Sample answer: Locate —2 and 3 on a number line. Count the number of
units between each integer and 0. —2 is 2 units to the left of zero and 3 is
3 units to the right. So, the number of units between —2and 3is2 + 3 or

5 units.
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Name My Homework

‘Write an integer for each situation. Explain the meaning of zero in each
situation.
g iy ¥ 13° below zero I%; The integer (0 represents 2evo Aedress

Wy

15. spending AED 25 —25; The integer 0 represents neither spending nor earning.

16. 13-meter |m) gain 13; The integer O represents neither a gain nor a loss.

Graph each integer or set of integers on a number line.

7. —8 18. {0, —3,1,—1)
L - L - -
—1 -9 8 —Ff 8 -5 —4 —4 —3 —2 A V] 1 2
11 -2) 20. (3, 5,4, —1] 21 (4, —2.2)
3 r 8
2 * 4 e 4
L]
» 1 2 -+ 2
0 o - o
]
&+ —1 =2 & —2
* —2 =% =4
L
—3 - —6 —&
22. The data sel [+3, —1, —2, +1} shows the moves a player made forward or
backward in a board game. Graph the mowes Lhe player made. Explain the
meaning of zero in this silualion.
The integer 0 represents a move neither forward nor backward.
. @ . »
—=2 =& =i o 1 2 3
23, O Model with Mathematics The Lable shows the Orvermiahit Low T pos

overmighl low temperalures for 5 days in a cily.
Graph the temperatures on a number line.

————
654321012 3 4

Copgighi £ meGows-H i Towce 1
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Power UP! rest practice

Exercises 24 and 25 prepare students for more rigorous
thinking needed for the assessment.

24. | This test item requires students to support their reasoning or
evaluate the reasoning of others by justifying their response and
| constructing arguments.

| Depth of Knowledge | DOK2
Mathematical Practices | MP2, MP3
Rubric

| 1point Students correctly answer the question.

i

25. | This test item requires students to analyze and solve complex real-
world problems through the use of mathematical tools and models.

Depth of Knowledge DOK2
Mathematical Practices | MP1, MP4, MPG

i

Rubric
2 points Students correctly plot all three points.
|1 point Students correctly plot two of three points.

348 Chapter5 Integers and the Coordinate Plane

24. lasir owes his sister Mona AED 15, Explain Lthe meaning of
zero in this siluation.

The integer 0 represents no longer owing his
sister money.

25. On Monday Karima spent AED 2 on lunch. On Tuesday she spenl AED1on a
snack. On Wednesday, her sister gave her AED 3. Graph the integers on the
numiber lino.

L I .
—3—2—1 0 1 3 4 5

Spiral Review

Fill in each with < ar > to make the inequality true.

26.26 (> 22 7. 1< )13 28.25 (< /3

29. 44 > 44 30.15 (> 6B [31. 18 < 19

32. Al bought % kilogram (ka) of cashews and % kilagram (ka) of grancla. Plot the

fractions on the number line. Which quantily is greater? Explain.
-Eg; It is closer to 1 and greater than

1 5
12 -]
- L
o 1 1
s
33. The number of raffle ickels the student council sold over three days Day
i% shown in the table. How many total raffle lickets did they sell?
104 raffle tickets .
Thursday
Friday

power Up! Test Practice
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The Number System

-w

The Humiber System

Inquiry Lab

Focus narrowing the scope
Objective use a number line to explore the absolute value of

an integer.
: Coherence connecting within and across grades
@ HOW can a number line help you find two integers that are r) w 9 9
: 7 L 2.3.5
the same distance from zero? i Hnw Hext
Students model the absolute value of a Students will write an integer, i
Several hol air balloons were flying al the same heighl. The dashed line below number. opposite, and its absolute valwe.

represents their starting poinL Which wo balloons moved the same distance bul
in opposite direckons? <
ngur pursuing concepts, fluency, and applications

See the Levels of Complexity chart on page 354.

In the diagram below, +8 means Balloon A climbed 8 melers (m) and —10 means
Balloon B mowved down 10 meters (m)

EnGAGE EXPLORE

Launch the Lab

% o - I “‘ __,_“ The activity is intended to be used as a whole-group activity.

' & % Biants-Drpctivity )

€1 @Y Use the following activity to help students visualize

- “—“1;1 v the movement before asking the given questions. ‘)1, 4
= Igtegi_l Place a number line on the floor.
El‘-t_e_p_ﬂl Have two students stand at 0.
( Etep 3 | Tell both students to move 5 units, one student to
Use the diagram to compare the distance each balloon moved. P the left, one student to the right.

| Stap 1| Complete the charl lo compare the dislance each
balloon moved from the dashed line.

Ii&‘t_eE!;_l Ask the following questions.

Balloon integer  Direction  Distance Moved {ft) Ask:
& 0 nome a / = On whot numbers did the students lond? 5 and —5
F/

o +10 up 10 J = Becouse the students walked in opposite directions, what

E 15 doa 15 could we call these numbers? opposites

'Step 2 | Determine which two balloons moved the same
distance away rom the dashed line.

Copariyri © Boimma-H | Blesicr

: B D 10 ?
So, Balloon and Balloon mowed feel from the dashed line. Inquiry Lab Absolute Value 349




ExpPLOrRE EXPLAIN ELABORATE EVALUATE

Collaborate

The Investigate and Analyze and Reflect sections are
intended to be used as small-group investigations. The Create
section is intended to be used as independent exercises.

Levels of Complexity
The levels of the exercises progress from 1to 3, with Level 1
indicating the lowest level of complexity.

Exercises
1-6 7 8-5
Level 3 ; [ ]
Level 2
Level1 * ]

€1» if students are struggling with Exercise 7, refer them back
to the table they completed in Exercises 3—6.

= Whot do you notice about all of the answers in the Distance
Between Integer and Zero column and the Distance
Between Opposite Integer and Zero column? Sample answer:
The answers are all positive and the same in both columns.

€® Have students work in pairs to answer Exercises 3-6 and

answer the following extension question. '-3 1,23

= Refer to Exercise 7 Will your conclusion change if the
number is a fraction or a decimal? Explain. no; A fraction and
its opposite are the same distance from zero, as well as a decimal

and its opposite.

@' Students should be able to answer *"HOW can a
number line help you find two integers that are the same
distance from zero?" Check for student understanding and
provide guidance, if needed.

350 Chapter5 Integers and the Coordinate Plane

]
! Sample answers: 7-9

":JI}M Math Tools Use the number line to determine the distance
between each integer and zero.

—5—4—-3-2-1 0 1 2 3 4 &

1 —2 2 2 433

Work with a partner to complete the table. The first one is done for you.

Distance Between
Distance Between  Opposite
Integer Opposite Integer
Integer and Zero - Integer B
3 % % %
4. =i 1 " "
5. = 13 b ] 13
6. 21 21 4 | i |

T j Reason Inductively Whal can you conclude about the distance from
zero for both an inleger and ils opposite?

Both an integer and its opposite are the same distance from zero.

8 =3 Model with Mathematics The movement of Balloon B in the Activily was
represented by the number —10. Wrile a number 1o represent the slarting poinl
of the baloons. How is this number shown on the diagram?

0; the horizontal dashed line

9. HOW can a number ke elp you find two integers thal ane the same
distance from zero?
Plotting integers on a number line can help you find the distance from zero

to both positive and negative integers.

TP
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The Number System

The Humiber System

Lesson 2 FOCUS narrowing the scope

Objective Find the absolute value of an integer.
Absolute Value
Coherence connecting within and across grades

(2] Essential Question | Previous Now Next

HIOW are integers and absolute Students wrote an intoger Students find the absolute Students will comparo
. 3 value used in real-world to represent a real-workd value of an integer and and order integers on a
The dislance between a number and 0 on the number line is called b E situation and graphed its SimplEfy exprossions e ina
iLs absolute value. opposite on @ number imvalving absolute value.
1. Each mark on the number line indicales one yard. Draw a tree three Voo 2 fine
yards wesl of the house. Draw a mailbox three yards easl of the ﬁ’ Vocabulary
house.
absolute valee

e Rigﬂl’ pursuing concepts, fluency, and applications

) e : See the Levels of Complexity chart on page 359.

5 | A A Al 1234

ENGAGE EXPLORE

v § Launch the Lesson

Ideas for Use

You may wish to launch the lesson using a whole group, small
group, think-pair-share activity, or independent activity.

m Rally Coach Line-Up In groups of 3, Student 1
s explains the answer to Exercise 1, while Student 2
listens and coaches. Student 2 explains to Student 3 why
Student 1 completed Exercise 1 correctly or incorrectly, while
Student 3 listens and coaches. 91, 3

2. The distance belween the house and he ree jc ®qual to the
distance between the house and the mailbox.

3. The tree and the mailbox are in ©PPOSte  girerlions from
the howse.

4. How does the number line above help you o understand absolute
value? Sample answer: The house is at 0 on the number line. The

tree and the mailbox are the same distance from the house, but

in different directions.

) Real-World Link |

g

5. Emands Mostala loaves home and walks 4 blocks wesl to the grocery
stare 1o buy milk then returns home. He then walks another 4 blocks
east lo the Post Office. Compare the distance and the direction of
Mastala's house and the Post Office from the grocery slore. m

They are both 4 blocks from the store in opposite directions.

Alternate Strategy

€ If students have difficulty, have pairs of students stand
back-to-back and take 3 steps. Have them discuss why they
are the same distance from their starting point. Choose one

i ?’ ? student to be positive 3 and describe the position of the other,
S Which (©) Mathematical Practices did you use? using an integer. Have them discuss why the absolute value of
3 Shade the circle(s) that applies. 3 and —3 are both 3. %91,3,4

: {T) Persavers with Problems (5 s Math Toals

f @Reasnn Absiractly @nrtsm to Precision

¥ (3) Construct an Argumant (7)) Males Use of Structurs

% () Model with Mathematics () = Repeated Reasoning

Lesson 2 Absolute Value 351




Teach the Concept

Ask the scaffolded gquestions for each example to differentiate
instruction.

Examples .!

1. Find the opposite of an integer.
&€I» - 7o graph —5 on the number line, in which direction
from O should we move? left
= How far is —5 from zero on a number line? 5 units
Y - Which integer is the same distance from O as —5, but
on opposite sides of 0?7 5
= To write positive 5, do we need to include the + sign?
Explain. no; It is commonly understood that a number
without a sign is positive.
€D - Give an example of a real-world situation that could be

represented by the integer —5. Sample answer:
Adrianne took $5 out of her cashbox.

Need Another Example?
Find the opposite of —12. 12

2. Find the opposite of the opposite of an integer.
€I» - what is the opposite of 47 —4
= What is the opposite of —47 4

m = How far are 4 and the opposite of 4 from zero on a
number line? 4 units

= What does “opposite™ mean in this situation? Sample
answer: opposite sides of zero, opposite signs, opposite
direction

@ = Moke a generalization about finding the opposite of

the opposite of o number. The opposite of the opposite
of a number is the original number.

= Identify the opposite of the opposite of the opposite
of 4. —4

Need Another Example?
Identify the opposite of the opposite of 8. 8
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Find Opposites

Positive numbers, such as 2, are graphed Lo the righl {or above) zera
on a number line. Megalive numbers, such as —2_ are graphed o the
beft {or below) zero on a number line.

Oppasites are numbers that are the same dislance from zero in
opposile directions. Since 0 is nol negalive nor positive, 0 i ils

own opposite. The opposile of the opposile of a number, is the number
itsell. For example, the opposite of the opposite of 3, —(—3). is 3.

RN . . — P A
Z 15 2 units o the | = _3 4 0 1 7 - | 2 5 2 unils to the
left of Zero. right of 2e00

Examples

1. Find the opposite of —5.

Method 1 | Use a number line.

Draw a numbser ine and graph —5.

e o
:‘: ' :H: : R e 5 5 'S units to the left of 0.
The inbeger 5 is 5 units to
—6—5—4—3—2—1 0 1 2 3 4 § 6
the right of 0.

So, 5 is the apposite of —5.

Meathod 2 | Use symbaols.

The integer —5 uses the negative symbol.
The opposite of a negalive symbol is a positive symbaol
So, the opposite of —5is +5, ar 5.

2. Find the opposite of the opposite of 4.

The opposite of 4 s 1.
The opposite of —4 is 4.

—-6—-5—4—-3-2—-1 0 1 2 3 4 5 6

So, 4 is the opposile of the opposile of 4.

Got i+7 Do these problems to find out.

b. What is the opposile of lhe
opposile of —27

a. What is Lhe opposile of 37

ST | o ST
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Absolute Value key Concept

‘Words The absolute value of a number is the distance between the
number and zero on a number fine.

Model i Al A i

Symbols |4 =4 The absolute value of 4 is 4.
|-4l=4 The absohute value of —4 is 4.

The integers —4 and 4 are each 4 unils from 0, even thowgh they are on
opposite sides of 0. 1—-4l is read absolute value of negobive four.

— — —y

f T units ] F 1
- 1 _rnegra_m:\f 1=
bt — 1 T umits from 0 on the
& -—7-65-5-4-3-2-1 0 1 2 3 L

Ly, Evaluate |5| + |—6|.

5| + |—6| =5 + | 8]
—5+6

=1 Simpidy.

The absohuse value of 5 is 5.

The absolute value of —6 is 6.

5. Evaluate |-7|—|3|.
I-1—-1Bl=7 — 3 Find the: ahsolute vahee of —7and 3.

= & Simplify.

Got 147 Dothese problems to find out.

c. |14 d [—9] + |3 e |—8]—|—2|

hare Tl

Absolute Value
Ginre Aitkance connat

e nMﬂE. bk mbrklinbe
veabug 32 & wiwlner 15 oy
FoseHyE o Levis

LExamples

3. Evaluate an expression involving absolute value.
@ = How far is —7 from zero on a number line? T units
= What do the vertical bors aoround —7 mean? absolute
value

m = When finding the absolute value of a number, to which
other number do we compare the original number? 0

m = Give an example of a real-world situation when it
would be useful to find the absoiute value of a
number. Sample answer: When giving a golf score such as
—3, it would be useful to know the score is |—3|, or 3
strokes below par.

MNeed Another Example?
Evaluate 1181. 18

L. Evaluate an expression involving absolute value.
€ - Whatis |5|? 5 Whatis |-6]? 6 Whatis 5+ 6? 11

@Y - Which do we find first, the absolute value of each
number or the sum? absolute value; the absolute value

bars act like grouping symbols

Would the value of the expression change if it were

|—5] + |6]|? Expiain. no; The value would still be 11 since

|-5] =5,|6/|=6,and5 + 6 =11.

Need Another Example?

Evaluate |[—12| + |7|. 19

5. Evaluate an expression involving absolute value.

@D - Whatis |[-7|? 7 Whatis|3]? 3 Whatis 7 —3? 4

I» - Which do we find first, the absolute value of each
number, or the difference? absolute value; the absolute
value bars act like grouping symbols

€ - Would the value of the expression change if it were
|—7] + |3|? yes; The operation would change to addition,
and |[—=7| + 3| =7+ 3=10.

MNeed Another Example?

Evaluate |11 —|—9|. 2
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Example )

6. Write and evaluate the expressions involving absolute
value.

m = What expression can be used to find the distance
between Nevaeh and the seaguil? |25| + |—15]

» What expression can be used after absolute values
are found? 25415

@ » Explain another method that can be used to solve the
problem. Sample answer: Locate the values on a number
line and use the number line to find each distance.

Need Another Example?

Anna has —10 points in a video game. Her friend has 12 points
in the same video game. What is the difference between the
two scores? 22 points

B e W e -

Formative Assessment Use these exercises to assess
students’ understanding of the concepts in this lesson.

0 If some of your students are not ready for
£ L1 assignments, use the differentiated activity below.

(AL m Pairs Discussion Have students work in pairs to
complete Exercises 3—5. Have them highlight the integers
inside each set of absolute value bars. Student 2 determines
the absolute value of each. Student 1 completes the problem, if
necessary by adding or subtracting. 1,6
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6. A seagull is flying 25 feet above sea level. Nael is diving
15 feet below sea level. What is the distance between Nael
and the seagull?

The expression 125 describes the seagull's distance above sea
level. The expression I—15] describes Naels distance
below sea level

To find the distance, add the absalute values.

25| + |-181 = 25 + |18l The ahsolute value of 25 5 25,
=254+15 The ahsolute vahue of — 15 5.
= 40 Add.

S0, the total distance is 40 feel.

1. Whal i the opposite of 07 jExampis 1) 2. Whal is the opposile of the opposile
o0 ol 67 [Example 3}
=0 .
s

Evaluate each expression. (boamokes3 5
3. |-5=5 4 |20/ —|-3="V | 5. |-16] + |-12] = 28

6. A game show conbestant lost 15 points. He answered
another question incorrectly and lost another 15 poinls.
How many Lotal ponts has he losl? [Exsmpl 6

30 points |— : —

\ Rate Yourself! [

LS @ Building on the Essential Question How can How well Ao you wndevstand .
absolule value help you Lo understand the size of opposites amd alpsolute valus? |

Civcle Hae image Hhat applies
a guantily? Give an example. Sample answer: Absolute ﬂﬁ'

value describes the distance of an integer from zero. if i \'3‘;!; |
an account balance is —30 dirhams, the absolute value ' ’
30 describes the size of the debt. I Clene Oem |

PG L Yy L
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Name My Homework
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A

Find the opposite of each integer. faauple 1
1.6 6 2 -33

.

it

Find the opposite of the opposite of each integer. [Taamgle 1)
4 12 12 5. —9 9

Evaluate each expression. [Fxampes3-5

7 |- =1 8. |31 — |1 = 30

6 —17 7

9. |-15]+ |-6/= 2

10. Jasir spent AED 18 on a shirl. Then he spent AED 24 on a pair of panis. What

is the Lolal amount he spenl? Fuampe 5 AED 42

M. Laia saw a jelly fish al 6 feel below sea level. She saw a brighl blue fish al
10 feel below sea level. Whal is the distance between the blue fish and

lhe jE“f fish? [ xample B 4 feet

12. EX 1311 The lable shows the melling points of various elements. ks the

absolute value of the melting point of neon grealer than or less than the it
absolule value of the melling poinl of hydrogen? 1esS than Hydrogen
Meon

13. ER0 3] The surface of Jupiler is made of colorful clouds created by Ceeygen
various chemicals in the atmosphere. The lemperature al the top of the
clouds is —230°F. The temperalure bebow the cdouds is 70°F. Which
lemperalure has the lower absolule value? T0°F

{Z) Reason Abstractly Evaluate each expression.

u. 3= "3 15. |5+9) =14 6. |17 -8/ =12

ExPLAIN ELABORATE EVALUATE
Practice and Apply

Independent Practice and Extra Practice

The Independent Practice pages are meant fo be used as the
homework assignment. The Extra Practice page can be used
for additional reinforcement or as a second-day assignment.

Levels of Complexity
The levels of the exercises progress from 11to 3, with Level 1
indicating the lowest level of complexity.

Exercises
-1, 24-37 12-16, 38-42 17-23
Level 3 [ ) @
Level 2 .
Level 1 % L]
Suggested Assignments

You can use the table below that includes exercises of all
complexity levels to select appropriate exercises for your
students’ needs.

@I Approaching Level | 1-11,13, 15, 7, 18, 21-23, 41, 42
C» onLevel 1-1odd, 12-18, 21-23, 41, 42

€ Beyond Level 12-23, 41,42
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Emphasis On ~ Exercise(s)
1 Make sense of problems and persevere in
: 19,20
solving them.
2 Reason abstractly and quantitatively. Bt 2
39, 40
3 Construct viable arguments and critique the
. 7,18, 23
reasoning of others.
4 Model with mathematics. 1013

Mathematical Practices 1, 3, and 4 are aspects of mathematical
thinking that are emphasized in every lesson. Students are
given opportunities to be persistent in their problem solving, to
express their reasoning, and apply mathematics to realworld
situations.

Formative Assessment
Use this activity as a closing formative assessment before
dismissing students from your class.

TICKET

Out the Door

Have students evaluate the expression |—3| + |5|. 8

Common Error In Exercise 17, students may incorrectly
remove the absolute value bars without thinking of what
absolute value means. Remind them that absolute value
cannot be negative, because it represents the distance a
number is from 0, and distance can never be negative.

356 Chapter5 Integers and the Coordinate Plane

' L’J H.0.T. Problems Higher Order Thinking

1.

18.

5 Find the Error May is evalualing an expression using absolule
value. Find her mistake and corect il

Absolute value cannot be a negative number.

So, the absolute value of —14 is 14, not —14.

-’D'Hh‘u:h One Doesn't Balong? dentify the phrase thal connal be
described by the same absolute value as the other three. Explain your
reasoning.

NS e A s
| o logs of ? wulef Alpode Aniing Ia"“ nelow
|_F pounds | sen'le'.re] ALY H': vl-mrm'l |

18° below normal; the others have an absolute value of 8.

=) Persevere with Problems Determine whether each statement is
always, sometimes, or never true. Explain.

9.

The absolule value of a posilive inleger is a negalive inleger.
Mever; distance cannot be negative.

20. Il o and b are inlegers and a > b, then lal > 1Bl

21

Sometimes; if o is 4 and b is —6, then 4l < |—6L

9 Reason Abstractly Explain why the absolute value of a numbser is
never negalive. Absolute value is distance and distance cannot be negative.

22, -Qﬁaamn Abstractly Explain why an acoount balance less than

—40 dirhams represents a debl greater than 40 dirhams.
Sample answer: Absolute value can be used to represent the amount of

debt, but the value of the number is based on its position on the number
line. 5o, an account balance less than —40 dirhams, such as —50 dirhams,

has a greater absolute value, but a smaller value.

23. -tham Inductively |5 —n olwaoys, somelimes, or mever a posilive

number? Explain your reasoning. sometimes; Sample answer: if n is positive,

then —n is negative. if n is negative, then —n is positive.

TP
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Name My Homework

Find the opposite of each integer.
24 —212 25. 15 —15 26.42 —42
i i
e

—'_,-..-r'\:-""" g -2 1 0 1 2

'y

Find the opposite of the opposite of each integer.
27.9 9 28.0 0 29. -8 8

Evaluate each expression.

30. [18] = 18 n|o=0 32. [25| = 25

33.|2| + |13 =15 34 20— 17 =3 35. |—16] —|5| = 1

36. The balance of Baher's account is AED 16. Jamila's account is AED & overdranwin.
What is the diflerenca between ther accounl balances?

AED 21

37. A lootball team lost 3 yards on their fiwst pkay and 6 yards on their second play.
How many total yards did they lose?

9 yards
Lowest
38. The lable shows the lowesl elevalions for several slales. |5 the State Bovalios
absolule value of the lowes! elevalion of California greater than or (e}
less than the absolute value of the lowes! elevation of llinois? Odahoma 789
greater than — 7
Kentucky 7
California a2

Reason Abstractly Evaluate each ssion.
[ expre
39, —|—10] = —10 0. |13-6=7

Copgighi £ meGows-H i Towce 1
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Power UP? rest practice

power Up! Test Practice |

Exercises 41 and 42 prepare students for more rigorous
thinking needed for the assessment.

41. The table shows the freezing point of different liguids. What Liguidd | Freesing Point ['F)
| . . = - = " i g T
41. | This test item requires students to explain and apply mathematical RO (imeing ol e the drssecit Shschae il Water 0
concepts and solve problems with precision, while making use of N “ Acstic Acid &2
acelic aci
structure. in
| linseed oil o !
Depth of Knowledge DOK1 B acetone Acetons ]

Mathematical Practice | MP1
A . 42 lolx = —1 y= —2 and z =1 Uze the vanables x, ¥ and 2 to complole Lha

| 1point Students correctly answer the question. | ;i <liy }
b ||y |>1|z ]
42. | This test item requires students to analyze and solve complex real- e lixJ=liz |
| world problems through the use of mathematical tools and models.
| Depth of Knowledge DOK2
Mathematical Practices | MP1, MP4 Spiral Review
oot o 5 2w i
2 points Students correctly complete all three
43. 6923 < 16925 44, T (> 1039 ‘45, 4774 = |47.740
number sentences
1 point Students correctly complete two of the
three number sentences 46. Part of a sauce recipe is shown. If all the ingredients are ==
mixed together, how much sauce will be made?
8 3 tsp ﬁltnr.rpmm iorcestershire Sauce
4 15 i:mpm'ﬁnemnn:dﬂ[
;tnr:q:m'ump\m\dﬂ
g teaspoon garke powder
Gl gy
%

47, Armani's soccer practice stants al a guarler afler 4 P and ends al 5 PM.
How miany minutes does her soccer practice last?

45 minutes

TP

B0 | A L
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The Number System

The Humiber System

Lesson 3 FOCUS narrowing the scope
Objective C d order int :
Compare and Order lntegers jective Compare and order integers

Coherence connecting within and across grades

Real-World Link {54 Essential Question | Previous Now Next
= HOW are integers and absolute Students found the Students compare and Students will find
Winter Tripoli is located in Libya. The average value used in real-world absolute 'ﬂ'fllll"l:_c‘: integers order integers using a equivalent ‘-'Uf!__'ﬂﬁ of
temperalure for several months is shown on the thermomeler. situations? fufn ;-:.\]-ram-d them on a number ine. doecimals and fractions.
1. The average lemperature for December is —6.5F and the ;?:"f?m et
average lemperalure for March is f'F. Label December and iy = : rsan
Mvmrchgﬂn lmp”:em:merter_ e r — — ngnr pursuing concepts, fluency, and applications
2. Which months have a grealer average lemperalure SEE th‘E‘ Levels ﬂf Cﬂmplexlt}' chart on FIEIQE 35?
than Febr 7 November and March
by ENGAGE EXPLORE
3. Which months have a lower iverage lemperalure
lhan Movember? February, December, and January LaI.II'ICh the LESSOI'I
4. Complete the inequality Lo compare the temperatures of ) 4 e
November and February. b Ideas for Use
o ' H—__\ You may wish to launch the lesson using a whole group, small
[ “Fahrenheit group, think-pair-share activity, or independent activity.
00
= b =12 m Think-Pair-Share Give students 1—2 minutes to
ard B == think through their responses to Exercises 1—4. Then
- have them discuss how they determined their answers with a
Eu_—' E pariner. Ask a volunteer to share the pair's solution with the
1E class. 91,3,5
sor- |-
D'.. -
i | : Alternate Strategy
- @I® If students have difficulty locating the temperatures, ask
s | : ;
them to draw a vertical number line, from zero to twenty,
putting numbers at only 0, 10, and 20. Ask them where fo find
‘-E-'__ ? ? November: T 17. Then ask them where to find 17.5, then 17.2, and 17.8. Ask
2 Which ) Mathematical Practices did you use? February: —& =1 them to locate 5 and 7 and how the position of the numbers
] Shade the circle(s) that applies. December: —6.5" ] indicates the larger number. 21,5
i (1)) Persavers with Problems (5) Use Math Toals [y 7]
]
'3; @Reasnn Absiractly @nrtsm to Precision
¥ (3) Construct an Argumant (7)) Males Use of Structurs
[
i‘“_ @m with Mathematics Lise Repeated Reasoning
_ — Lesson 3 Compare and Order Integers 359




ExPLAIN

Teach the Concept

Ask the scaffolded gquestions for each example to differentiate
instruction.

Examples

1. Compare integers.
€I» - What scale would be appropriate for our number line?
Sample answer: —4 to 14
m = If two numbers are graphed on a number line, how can
you tell which one is greater? The number that is farthest
to the right on a number line is the greater number.
= Do the expressions 12 > —4 and —4 < 12 represent
the same relationship? yes
m - Without using a number line, how can you compare a
positive and a negative number? The positive number
will always be the greater number.
= Which number has a lesser absolute value? —4

Need Another Example?
Is 2 <, >, or =067 <

2. Compare integers in a real-world context.

€I» - Which number is farther to the left of 0 on a number
fine? —5

m » Since both numbers are negative, which number is
closer to 0 on a number line? —4

» Both scores are negative. How can you tell which
student has a greater score? The score that is farther to
the right is the greater score.

@ » Fven though 5 > 4, why is —4 > —57 As numbers get
more and more negative, their value decreases.

Need Another Example?

The low temperature for Smithville yesterday was —TF. The
low temperature for Bronson yesterday was 3F. Write an
inequality to compare the temperatures. Explain the meaning
of the inequality. —1 << 3; The low temperature for Smithville was
lower than the low temperature for Bronson.

360 Chapter5 Integers and the Coordinate Plane

To compare inlegers, you can compare Lhe signs as well as the
magnitude, or size, of the numbers. Greater numbers are graphed
farther to the mghl

Compare the signs.
# - I - I 4+ - Poskne numbers ane Qrester than I'IEgaI‘.M':" numbers.
3 -2 @8 1 2 3 50,2 >—3

Compare the position on the number line.

. n i i i L i
" r T T T

—3—2 -1 B 1 2 3

Since — 2 is farther to the rght, —2 > -3

Fill in the with <, =, or = to make a true sentence.

1. 2. -a

Graph 12 and —4 on a number kne. Then compare.

IR N R
*

<4-3-2-1 0123 A556TEBESMDHT1TEH

Since 12 is 1o the nghl of —4,12 > —4.

Gok i+T Dothese problems to find out.

a —-3(>,-5 bh. =6 [< D .. 6 (> -1
Absolute Value
kgl —% is Hae lessey
wealue i Exosgle T, i
nepregenby bhe grémbey pink

% Example

2. Mohammad has a score of —4 on a game. Dalia's score

Aelicls, is —5. Write an inequality to compare the scores.
EAEAET| | Explain the meaning of the inequality.
- —4 > -5 A is farther to the right on a mumber line than —5.
oy Since —4 > —5& Mohammad has a higher score than Dalia
2> —2The Got i+7 Do this problem to find out.

temperature was
A_ warmer on Tuesday. d. The temperalure on Tuesday was Z'F. The temperalure on
Wednesday was —22F. Wrile an inequality to compare the

temperatures. Explain the meaning of the magquality.

ST | o ST
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Yeui can use a nuimber ine 1o order a sel of inlegoers. Inlegers can be
ordered from least Lo greatest or from greatest Lo leasL

- Example

3. Order the set [—9, 6, —3, 0] from least to greatest.

| Mathod 1 E Use a number line.

Graph the numbers on a number line.

0887654321 01234567TE8 31

The order from keft o right is —9, —3, 0, and 6.

Method 2 | Compare signs and values.
Compare negative numbers. Then compare posiltive numbers.
The megative mlegers are —9 and —3. -9 < —3
The integer O is neither positive nor negalive.
The positive inleger s 6.

S0, the order from least o grealest is —9, —3, 0, and 6.
Got i+7 Do these problems to find out.
e. Order the sel [(—4, 3, 11, —25] from greatest (o keasl.

» 1 L A >
-I5-—-15-10 -5 0 5 W 1B M I5

£ Order the set [—18, 30,12, —6, 3] from least o greatast

L . e e L
--M-E-12 -6 0 6 @ W M 3D

Absolute Value
Since apsokte yalue i2
s potitve, ik 15 uck
wied ke cdmperd ahd srder

u,hegi'ﬂ.

Lo '
e

Tk

e 1.3,—4,-25

£ —18,—6,3,12,30

[Example J

3. Order a set of integers.
@ = Which numben{s) are negative? —9 and —3
= Which number(s) are positive? 6
= Are positive numbers greater than negative numbers?
Use this knowledge to find the greatest number in this
sefl. yes; 6 is the greatest number.
= How could you put the set of integers in order from
feast to greatest? Graph the numbers on the same

number line. The points from left to right show you the
order from least to greatest.

@Y - Which integer is farthest left on a number line? —9
= Which integer is farthest right on a number line? &
= Explain the odvanfages and disadvantages of each

method. Sample answer: Method 1 is more visual, but
Method 2 can often be quicker.

m = Would the order of the integers from least fo greatest
change if 6 were changed to —67? Explain. Yes; 6 would
no longer be the greatest number. The order from least to
greatest would be —9, —6, —3, and 0.

= Create your own set of integers, including ot least 2
negative integers and ot least 1 positive integer. Trade
sefs with o partner. Each student should order the set

of numbers from least to greatest, and then from
greatest to least  See students’ work.

MNeed Another Example?
Order {18, 0, —10, 12} from least to greatest. —10, 0, 12,18
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(Ex,ampla )

L. Order integers.

m » Are the elevations listed as positive or negative?
negative

» Do the negative elevations represent above or below
sed level? below sea level

m = Graoph the integers on g number line. Which number is
farthest left? —418
= Which number is farthest right? —12
€ - Explain another way to order the integers without
using a number fine. Sample answer: Since all the
numbers are negative, you could list them in order from
greatest to least absolute value.
= Which continent has its lowest elevation closest to sea
level? Australia

Need Another Example?
The average daily low temperatures in four northern towns are

6, —14, 10, and —8 degrees Fahrenheit Order the
temperatures from least to greatest. —14, —8, 6, 10

=i

Formative Assessment Use these exercises to assess
students’ understanding of the concepts in this lesson.

: If some of your students are not ready for
LA assignments, use the differentiated activities below.

=

1 @) Pairs Discussion Have students work in pairs to
complete Exercises 1-5. If students are struggling with Exercise
2, have them write the inequality statement using the lesser
number on the left side of the ineguality symbaol, —10 < —6.
Then have them rewrite the inequality statement as given in
the exercise and have them explain why the inequality symbol
is reversed. £1,6,7

C® @) Trade-a-Problem Have students write inequality
problems similar to Exercises 1—3, using a combination of
positive and negative numbers, using at least one absolute
value. Students trade problems, solve them and discuss their
solutions. 1,2, 4
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fy, FETT770 The table shows the lowest

elevation for several continents. S —
Order the elevations from least Arica
to greatest.
Msia
First, graph each integer. Then, wrile i

the inlegers as they appear on the
number line fram left to righL. Euurope

S
500 ~450 ~400 350 300 250 J00 150 H0 50 0

The elevalions from leasl lo grealesl are —418, —156, —105, — 86,
—28, and —12.

Fill in each with <, >, or = to make a true statement. ([Tl 1

1 17 (< )31 2 —6>)—10 (3 —83 (< |—38
|

4. Khaled and his father are scuba diving al —38 feel and Jumeriah
has an elevation of —83 feel Wrile an mequalily o compare
the deplhs. Explain the meaning of the inequalily. Exeaple 7)
—38 > —83; Jumeriah is located at a

greater depth than Khaled's location.

5. B3T3 The daily low lemperatures in Safiyya's Rate Yourcself! [

homelown last week were 2°C, —8°C, —18°C, —6°C, | {
FC, 0°C, and —7°C. Order the lemperalures from | Hew confident ave you Albout |
arealesl 1o leasl, [Examples 3 and 4) Cowparing el ovdering |

3°C, G, 0°C, —6°C, —T°C, —9°C, and —18"C

6. () Building on the Essential Question How can
symbols and absolute value help you o order sels of
integers?

Sample answer: Positive numbers have a greater value
than negative numbers. You can use absolute value to

determine the distance of a number from 0.
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Name My Homework

Copgighi £ meGows-H i Towce 1

Fill in each with <, =, or = to make a true statement. [Comale 1)

1 —2.>/—4 Z1>/—-3 3.5.>0

4. Iman is building a house. The basement Mlooris 5. The low temperalure in Albigaa, Lebanon,
at —15 feel. The roof of the house is above Lhe one day was —9°F. On the same day, the low
ground 25 feel Wrile an inequalily lo compare temperature in Byblos, Lebanon, was 26°F.
the heighls. Explain the meaning of the Write an ineguality 1o compare the
inequalily. [Examale 7) lemperatures. Explain the meaning of the

—15 < 25; The roof of the house is at a ICOUIY.. (B )

i —9 < 26; The temperature in Byblos,
greater height than the basement floor. perature in Bybi

Lebanon, was warmer.

Order each set of integers from least to greatest. [fample )

6. (15,17, 1. 6, 3] 7. [—55,143, 18, — 79, 44,101]
3,6,15, 17, 1 —79, —55, 18, 44, 101, 143

8. The lable indicales Zaid's cell phome use over the kst

Maonth  Time {min)
four months. Positive values indicate the number of minules

he went over his allotted Gme, and negative values indicale Fetmwy i

the number of minutes he was under. Arrange the months March 2

from least o most minutes used. Exauple 1) Aepil 0

February, May, April, March May 45

9, 0 Use Math Toole Reler 1o the lable and the lollowing Approximats

information. The apparent magnilude of an object measures how Object Apparent

bright the object appears to the human oye. A negalive magnitude

identifies a brighter object than a positive magnitude. J00-Aiatt Buly 5

a. Which object appears the brightest Lo the human eye? Alpha Centauri 4
Sun Andromeda Galaxy [}

b. Order the objects from the brighlest Lo the faintesl Fuil Moon B
Sur, 100-Watt Bulb, Full Meon, Venus, Andromeda Sun 7
Galaxy, Alpha Centauri Venus 5

c. Find the least apparent magnitude of this dala sel
—27

Practice and Apply

Independent Practice and Extra Practice

The Independent Practice pages are meant to be used as the
homework assignment. The Extra Practice page can be used
for additional reinforcement or as a second-day assignment.

Levels of Complexity
The levels of the exercises progress from 11to 3, with Level 1
indicating the lowest level of complexity.

Exercises
1-8,15-23 9,10, 24, 25 1114
Level 3 4 [ ]
Level 2 i
Level 1 i‘ ®
Suggested Assignments

You can use the table below that includes exercises of all
complexity levels to select appropriate exercises for your
students’ needs.

@I» Approaching Level | 1-9, 11,12, 24, 25

» onlevel

€» Beyond Level 9-14, 24, 25

-7 odd, 912, 24, 25
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Emphasis On ~ Exercise(s)
1 Make sense of problems and persevere in 1214
solving them. ’
2 Reason abstractly and guantitatively. 12
3 Construct viable arguments and critique the 10
reasoning of others.
4 Model with mathematics. Ll
5 Use appropriate tools strategically. 9,23

Mathematical Practices 1, 3, and 4 are aspects of mathematical
thinking that are emphasized in every lesson. Students are
given opportunities to be persistent in their problem solving, to
express their reasoning, and apply mathematics to realworld
situations.

TICKET

Out the Door

Present the following problem to students: Lia has taken 50
cents out of her wallet. Claire has put 35 cents in her wallet.
Dean has taken 25 cents out of his wallet. Have studenis
explain how they would compare and order the amounts
from least to greatest See students’ work.

Common Error In Exercise 13, students may incorrectly
order the fractions by ignoring their signs. Remind them
that all negative numbers are less than zero. Have them
sort the numbers by their signs first, prior to ordering the
fractions. The negative fractions should all be less than the
positive fractions.
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10. Qduntiﬁr Conclusions Refer Lo the graphic novel frame below for
exgICises a—c.

a. The memory card holds 65,536 kilobytes. If each piclure is aboul

760 kilobytes, about how many more piclures can they lake? 43 pictures
b. Wrile an ineguality lo compare the number of piclures taken during
schoal lo the number of piclures laken afler school, 19 < 24

c. Explain the meaning of the inequality. More pictures were taken after school.

L
.
F. f

(" H.O.T. Problems wigher Order Thinking

n. ‘j Model with Mathematics Wrile a realworld situation o explain the
inequality —AED 15 < AED 7. Sample answer: Moza owes her brother AED 15.

Khaled has AED 7. Moza has less money than Khaled.

12. D Reason Abstractly Explain why —1 iz less than —7. but |11l is
greater than | —71. Sample answer: Since —11is to the left of —T on a

number line, —11 <~ —7. But since —1 is a greater distance from zero

than —7,|—11] > -7l

13. -Qlimamma with Problems Order the fraclions —-1-, % —E, % and %
-l W o 4

from leasl lo grealest, ~ 4°' 2'6'8'2
4. -':Jpawaaumn with Problems Find all integers thal make Inl < 3 a true

clatement. Then graph the inlegers on the number line. —2.—1. 0,1, 2

- L] - . L]
o T | L] 1 2

sl o 3 ST

EH




Name My Homework

Fill in each with <, =, oF = to make a true statement.

15. —2(< 4

6. —6 .= '3

ey

A=y imee -2 is bo bhe lelt of 4,

24

i i e L i .
T T v T T *

-6 —4 -2 D 2 4 &

18. The elevabion of a mounlain, is 163 meters
above sea level A valley has an elevalion
of —B6 meters. Wrile an inequalily lo compare
the elevations. Explain the meaning of the

. —31=C )2

19. Amna owes her sister AED 25 Abdalla's
checking account balance i —AED 20. Wrile
an nequality lo compare the amounts. Explain
the meaning of the inequality.

inequality. —20 > —25: Abdalla owes less money than
163 > —86; the mountain has a higher

Amna.
elevation than the valley.
Order each set of integers from least to greatest.
20. 14.1,6,23,7.5] 21 (—241, 63,54, 89, —N, —10]
1.5.6.7 14,23 —22, —89, — T, —10, 54, 63

22, Jasim, Suhail, and Bahija are all wailing for their trains Lo arrive. Jasim's Lrain
leaves al b minules before noon, Suhail's leaves at 25 minutes afler
noon, and Bahija's leaves 5 minutes before Suhail's train. Order the three
by who will leave: firsL

Jasim, Bahija, Suhail

23. Ouu Math Tools Use the bar graph and the information below. Eolf Sonres
The bar graph gives the scores of four golfers (A, B, C, and D). The

. a |

numbers indicate scores above and below par. E & 1
= 4
a. Order the scores on a number line. %

g s |

B C A D i, |

. @ - - = |

&, |

-5—4-3—-2-1 & 1 2 3 4 5 & 7 : l

b. Which player had the worsl score? Explain your answer.
D; Since —4 < —3 < 2 < 6, player D had the most strokes over par.

Copigh! I micTaya-H | Teunst oy
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power U

Exercises 24 and 25 prepare students for more rigorous
thinking needed for the assessment.

24. | This test item requires students to reason abstractly and
. guantitatively when problem solving.

Depth of Knowledge DOK1
| Mathematical Practices | MP1, MP6
Rubric

| 1point Students correctly answer the question.

i

25. | This test item reguires students to reason abstractly and
| quantitatively when problem solving.

| Depth of Knowledge DOK2
Mathematical Practices | MP1, MP2

2 points Students correctly order all four players.
1 point Students correctly consecutively order

three of the four players.

366 Chapter5 Integers and the Coordinate Plane

24. Fadrous (V) was 12 minules early Lo class, Dawood (DY) was right on lime,
and Karima (K) was 3 minutes late. Which lime line represents the studenis’
arrival 1o class?

Power UPp* Test Practice |

¥ kK D v D K

——t— e ——} B fstp—f———

-E-2 963 0 3 6 % 12 %5 -H-R-9—h-F 2 3 H B EE
K D v D K v

B9 —h—a T3 62 T 5 -5 -4 03 B 3 K

25. The lable shows the scores al the end of a game of miniature goll. m
The integer O represents par. Sorl the players from fewest shols laken

o most shols taken. Hamza &
_m Batool F
Maral ]
Frwest Shots | Hamza = =
Manal
Batool
Mok Shaks Mariam
Spiral Review
Write each fraction as a decimal.
3 1 3
26'T=D-?5 B‘§=ﬂ‘.2 -Zﬂ.ﬁ=n15

29. The lable shows the heights of Salma's siblings. Who is taller, Farida or Khalil?

Member  Height
Cmnpareslheir ;m-ighls using the symbol . . Lo
g B2 = Farida 5
Khalil; 5 z > 5 r E N
Khalil 53

3
30. Karima and Mazen were given the same math assignment. Karima

completes 0.8 of her work in class. Mazen completes 075 of his work
during class. Who has more homework remaining after class?
Mazen
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The Number System

The Number System

Focus narrowing the scope

[ R PR Objective Sclve problems by using the work backward strategy.
w orkBaCkwa rd This lesson emphasizes “) Mathematical Practice 3 Justify
Conclusions.
nace #1 Hit the Slopes! 13 Work Backward Working backward is a useful strategy for

solving logic problems and has a strong link to solving
equations. In some problems, information is not given in the
order in which it must be used to find the solution. Encourage
students to read each problem carefully to identify what
information is missing and to plan a solution.

Mushira mdnefhnifmmasldmpatummﬂc:edau
Lebanon. They retumed from the slopes at 6 FM.

By 9 pm, the temperature had fallen 18" to the day's low l
temperature of —87F.

what was the tewperature at & fut

Coherence connecting within and across grades

ﬂ Understand wnot are the focts? Now Next
- By 9pm_the lemperalure had fallen 187, Students apply the content standard to Students will apply the work backward
= The day's low lemperalure was —8F. solve non-routine problems. strategy to sobve real-world problems.
2 Plan What is your strategy to solve this problem? — Rigor pursuing concepts, fiuency, and applications
Work backward from the low lemperalure al9 PM. Use a N — See the Levels of Complexity chart on page 373.
thermameler diagram Lo find the lemperature al & P, 50"
.5 ENGAGE ExPLORE ExXPLAIN ELABORATE EVALUATE
ar
How th T
@ R w v § Launch the Lesson
Starial —8 °F.Shade the thermometer 18 degrees o
o find the lemperature al 6 PM. = The problems on pages 371 and 372 are intended to be used
e ATt AL R was IR ot as a whole-group dfscfjssinn on hc:-w to solve E'II‘.]r‘t—I'DI.:ItirIrE
problems and are designed to provide scaffolded guidance.
é} Ol s s H , Case #1 Hit the Slopes!
I» Have students extend the problem by having them

—BFis8 ees away rom 0°F.18 —8 =10
o answer the question below. 1,6

So,addio 10 1w OF. Since0 + 10 = 10 he answer is reasonable. Aslc

= The next day they went back out to the slopes and by noon,
the temperature was 28°. What is the difference between
the temperature at noon and the temperature at 3 pm?

I (S Justify Conclusions The high lemperalure was 36°F. How far away from 36° difference
—8F is 36°F? Explain. +4" Sample answer: The difference between 36" and

0" is 36 and —8"° is 8" away from 0°. The total difference is 36 + 8, or 44",

Copgerighl € WcinreH | Bhealcr
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Case #2 Get Ready, Get Set, Go

(D m Pairs Discussion Have students work in pairs to
complete Get Ready, Get Set, Go. One student should speak
aloud their response. The other student should listen carefully
to the response and ask for any assistance, if needed. 51, 3,4

€ @) Numbered Heads Together Assign students to
4-person learming teams. Each team member is assigned a

number from 1to 4 that represents a step in the four-step plan.

Have them solve the problem as a team as each student
explains how to complete their assigned step. The other team
members should listen carefully, ask clarifying questions, and
provide assistance if needed. Call on one number to explain
the solution to the class. ©1,3.5

Need Another Example?
During one day, an animal shelter takes in 7 new animals and
gets 13 animals adopted as pets. If by the end of the day there

are 47 animals in the shelter, how many animals were there at
the start of the day? 53
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Case #2 Get Ready,
The table ShOWs e amotnt
do different

!

Get Set. Go
oo L T EkES Humam o

Re (=3
aciivities pefore going Lo ool pract

e o BT A Time
et o be ..- g wiowiing Fo 3€° Sy {mimstes)
il Tag S AL Travel to fiekd from home 15
e SorCEr T Eating breakfast E]

Changing imto unifonm 0
Cheecking E-mail 20
messages

Understand
Read the problem. What are you being asked to find?

| meed ba Fud the time Humam wakes up in the moming

Underline key words and values. What information do you need

to know?

The table shows Hhe Hwme i bakes Humam ba 4o each activity. IF bakes
hiva | 15 lwinutes to get to Hae field, 35 winutes to eab, |10 minutes to

chamge for practice, amd (20 winutes be check his ewail.

Plan

Choose a problem-solving strategy.

| will uge Hae work backward shvabeay.

Solve

Use your problem-salving strategy to solve the problem.
B15aM — 20min= 755 am 7:45 AM. — 35 min = 710 s
FESamM — 10 min= 745 s 740 Am. — 15 min = 855 s

So, Humam should wake up at 555 AM

Check

Use information from the problem to check your answer.
Begin at 655 4 m and add the minutes from the lable.
15 4 /35 4 10 4 (20 — 8O |minutes

655 s plus 80 minules iz 8415 am,

ST e = T
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Coppight

Work with a small group to solve the following cases.
Show your work on a separate piece of paper.

Lo

Case #3 SeaLevel

M. Fyad went diving along the coral reef in Maunt A Laith.
He descended 12 meters below sea level, The

difference between this point on the coral reel and the J b5
highest point on the island, Mount Al Laith, is 1,232 mis!ter'_i_ S~

Twio-fifths of the way up the mountain is a ranges sEton

1232 m

488 moters

T ——

Case #4 Camerag

Adham saved 13 pictures on

)
12,0211 KB. He dele v Clgital camera for a total of

ted 32 pictyres for a tatal of 255004 KB

M7436.9 KB

Case #5 Mystery Number

A nurmber is multiplied by 4, and then 6 i added to the product. The
result is 18.
3
Case #6 Ladders
%?- % You are standing on the middle rung of a ladder
17 rungs |
B

ExPLAIN ELABORATE EVALUATE

Collaborate

Levels of Complexity
The levels of the exercises progress from 11to 3, with Level 1
indicating the lowest level of complexity.

Exercises
3,4 5 6
Level 3 3 L]
Level 2
Level 1 * ]

AL @ Think-Pair-Share Have students work in pairs. Give
students one minute to think through their responses to Cases
3-6. Have them share their responses with their partner. Then
call on one student to share their response within a small
group or large group discussion. 91,3

€I @ Pairs Discussion Have students work in pairs to
prepare a short oral presentation that explains the work
backward strategy. As one student presents from each team,
have other students listen carefully. After each student finishes,
have one student from another pair write down the main points
using chart paper. Ask other students from the class to add to
the list, if needed. £1,5,6
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(l'._lligl -Chapter Check \J

If students have trouble with Exercises 1-12, they may need
help with the following concepts.

| Concept | e
opposites (Lesson 2) 1
evaluating expressions with absolute value 2.5-10

__[Lessun 2 I
graphing integers (Lesson 1) 3,4
ordering integers (Lesson 3} n2

Vocabulary Activity

1% @@ Rally Coach Have students work in pairs to
240 complete Exercise 1. Have Student 1speak aloud
about what a negative integer is, while Student 2 listens,
coaches, and encourages. If students are having trouble
remembering the definition of a negative integer, have them

discuss how the word integer might help them. &1, 3,6

Alternate Strategies
1 @) Have students explain the difference between a
positive integer and a negative integer. 1,6

@ m Have students give a real-world situation for their
negative integer. 1,4

370 Chapter 5 Integers and the Coordinate Plane

/)

)

uicthepiohack

[‘_Uncahulary Check

1. alh Precise Deline negotive inleger. Give an example of a negative
integer and then give ils opposile. jLeson 1)

A negative integer is the opposite of a whole number. It is less than 0.
—& is a negative integer and 6 is its opposite.

2. Fill in the blank in the sentence bedow wilh the correct lenm. fLessn 3)
The absolute value of the numbers —4 and 4 is 4.

['_Skills Check and Problem Solving

'3 Model with Mathematics Graph each set of integers on a number

e, [Leceat
3. {—4, -6.0,3) 4 02 —-31-1)
- } | ,-, L] } [ ] B 1 } - - { ' { ' } ‘ . 4 4 -
-4 - & —4 -2- 0 2 4 & —4 -3 -2 0 1T 2 3 4
e Y
o 3

Evaluate each expression. |Leson7)

5 |—12]= 12 6 |4+ |-w0)]=M1 |7 |9 +|-21="1
I

8. |13 —|-5/=8 9 |16 —|-21= 14 [10. |—15] + |-7| =22
|

M. Huda, Bulhaina, and Shaima are auditioning for the same role. Huda auditions
at 10 minules before four, Buthaina audilions 30 minutes before Huda, and
Shaima auditions at 5 minules before four. Order the three by who will

audilion firsL (o 3 Buthaina, Huda, Shaima

12 Dllumn with Problems The lables shows the overmight bow

Temperature

lemperalures for a four-day period. The low temperature on Wednesday o 2

was between the second and third highest lemperatures of the ones shown, bz . S

when placed in order. Give a possible lemperalure for Wednesday. fLesan Friday 7 E

Sample answer: 0°F Saturday 18 i
Sunday 1l g




The Number System

Na% Body LabSrwhmnia: i oom
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The Humiber System

Inquiry Lab

HOW can you use a number line to model and compare
positive and negative rational numbers? 134

Mahmouwd and Suhail are al the beach. Mahmoud builds a sandcastle 0.6 meler
high. Suhail digs a hole in the sand 0.8 meter deep.

| ﬂnﬂ' l-] ] yﬂ 3 ? i:] I ; :?:‘.

Just as you can graph integers on a number line, you can graph
posilive and negative fractions and decimals. Recall thal posilive
numbers are to the nght of zero on the number line and negalive
numbers are to the left of zero.

'T.;‘tap ‘l--l Complete the number line from —1 1o 1, with increments of 0.2,

i
0B

04

0.2

—0.4
—0E

—10

'Sta_p 2 | The sandcastle is above sea level Ils height is greater than

zero on lhe number line, so draw a dotat 08 o represant the
sandcastle.

%tnp 3|  The hole is below sea level. ls depth is less than zero on the

number line. So draw a dotat. —08 g represent the hole.

-w

Focus narrowing the scope
Objective Model rational numbers.

Coherence connecting within and across grades
Now Next

Students model, graph, and compare Students will write rational numbers as
positive and negative rational numbers equivalent fractions and decimals.
using a number linc.

Rigur pursuing concepts, fluency, and applications
See the Levels of Complexity chart on page 376.

ENGAGE EXPLORE

Launch the Lab

Activities 1 and 2 are intended to be used as whole-group
activities. Activity 1is designed to provide more guidance
to students than Activity 2.

Materials: fraction tiles

@ @) As students complete the number line, reinforce
visually the idea of absolute value by pointing out that integers
such as —1and 1 are the same distance from zero on the
number line and therefore have the same absolute value.

Ask:

= How many units from 0 is 0.67 0.6 units
« How many units from 0 is —0.87 0.8 units
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ExpPLOrRE EXPLAIN ELABORATE EVALUATE

Collaborate

The Investigate and Analyze and Reflect sections are
intended to be used as small-group investigations. The Create
section is intended to be used as independent exercises.

Levels of Complexity
The levels of the exercises progress from 1to 3, with Level 1
indicating the lowest level of complexity.

ﬁ Model with Mathematics Work with a partner. Graph each number on
a number line.

Exercises
1-4,5-1 12-16 17-18
Level 3 = [ ]
Level 2 &
Level1 i ]

Hands:onActivity 2

(AL m Rally Coach [f students are struggling, have them
work with a partner to answer the following questions. Have
one student speak the first question aloud and then answer
the gquestion, while the other student listens carefully, coaches,
and praises the first student. Then students trade roles to
answer the second and third questions. £1,3,5

Ask:

= Why should the number line be divided into 4 equal parts?

Since you are graphing —%, the number line should be divided
into fourths.
= From left to right, what do thf marks on the number line
- PO o e O e P
represent? —1, 2’ a2’ & and 0
= Which lobeled numbers on the number line are greater
than —g? Explain. —i : —% , and 0; All numbers to the right of

3 3
5 are greater than 2

372 Chapter 5 Integers and the Coordinate Plane

1. —24 2 01
yas |7 —21 0O 01 02 03 04 05 06 07 08 09 10
a2
—2.3 3. —45
o—2.4
1.5 ’
; —5.0—459—48 —-47 46 —45—44—43-42 —41 —40

—4.6
T—daF
lL—2.8 4. —6.8
—.9 L]
——3.0 —T0 —6959—68—-67 6665646362 6160

Hanas:DnWctivity 2}
Graph —% on a number line.

[Step1 | Model —% using fraction Liles. Draw a number line from —1 to 0.
Since the denominator of the fraction is 4 |, divide your numbser

lineinto | 4 equal parls.

i 1 1L ¢ 1
NiC AR

—1 o

g e
1
1
L
T

] 1
|Step 2 | Each mark on the number line represents ——— . Label the number

a
3 2 1
firwe wilh 33 ard 3
» ]
= e S a
4 4 4

[ _th_: 3 | Draw a dot o graph —% on the number line above.

TP
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Dlln-daluithllaﬂmmntim Wark with a partner. Graph each number on a number e,
_4 T
T LT
-0
L ]
1 o 1 2 3 4 5 6 7 8 9 1
= - 10 10 0 10 10 1 10 W0 10
=y [
_2
5
) 3
= &
4 -
-4 _7 _6 _5 _4 _3 _2 _1 0
] 8 8 2] 8 B B
-1
9. B8
6. —575
s ————+—+—-o+—
" B0 81 B2 B3 B4 BS H6 BE7 BE E9 9.0
——5.1
——5.2
—-——5.3
— —5.4
™ i _32
5.5 10. —
— —5.6
+-57 ——————9% 1
—1_9 8 17 6 5 4 3 2 1 o0
——5.8 1 10 10 10 10 10 10 10 10
——5.9
—6.0
5
11.—5
————— 41—
-1 W a2 & I 6. 5 4. 3 32 1.8
Z 12 12 12 12 12 12 12 12 12 12

1 @ @) Pairs Discussion Have students work in pairs
to complete Exercises 5—-11. Have them trade solutions with
another pair of students and discuss any differences. Have
them ask each other clarifying questions such as, *“Why is the
number line divided into eighths in Exercise 87" Have students
carefully listen to each other’s responses. %1,5,7

m m Have students create their own rational number that
can be located on the number line. Have them present their
number and number line to ancther student, verbally
explaining how they located the number on the number line.

1,45

@I®» Have students work in pairs to answer Exercises 511

and answer the following extension questions. “1,4,6,7

Ask:

= Refer to Exercise 8. If the number line is labeled with
decimal values, what would be the value at the point you
graph? —0.375

= Refer to Exercises 10 and 11. Use your number lines to

3or 5. 3

10 2 10

determine which value is greater,
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€ O @) Fair an Approaching Level student with a
Beyond Level student to work together to complete Exercises

12-16. Have students work in pairs to answer Exercises 12—-14
and answer the following questions.

Ask: 2

= Whaot is the greotest number in the table? 5

= What is the least number in the fable? —3.5

(AL ] @ Instead of assigning Exercise 17, have students write
a real-world problem that involves a positive and negative
value. Have them graph the values used in the problem on a
number line. Ask them to identify which value is greater. If
needed, give students a prompt such as, “A rabbit lives under
ground in a hole and a bird lives above ground in a tree.
Create a problem using these animals.” #31,2, 4

C» @) Trade-a-Problem Using the problem written in
Exercise 17, have students trade and solve each other's
problem. Have them discuss any similarities and differences.

O3

@ Students should be able to answer *"HOW can you use
a number line to model and compare positive and negative
rational numbers?" Check for student understanding and
provide guidance, if needed.

374 cChapter 5 Integers and the Coordinate Plane

Work with a partner to complete the table. The first one is done for you.

Greater Thanor  Left or Right of 0 on
Number  Positiveor Megative | ;.. poanTers | the Mumber Line

35 negative < left
12 4% positive = right ;/
12, __; negative £ left
14. 03 positive = right

15. 'ﬁﬁaa:m Inductivaly Which number is greater, 0.3 or —0.77 Explain.
0.3; Sample answer: The number 0.3 is greater than 0 and the number

—0.7 is less than zero. So, 0.3 is greater than —0.7.

16. '3&3:1:1 Inductivaly luwairyah thinks thal —% is grealer lhan% because
it s farther rom zenos urr11he numiber que. Is her thinking correct? Explain.
Mo Sample answer: —5 is less than i because it is to the left on the

number line. As the numbers on the number line are read from left to

right, the values increase.

2l
Sample answers: 17-18

=

17. 5 Model with Mathematics Wrile a realworld problem thal involves a
positive and a negative value. Then graph the values used in the problem on a
number line. Compare the values.

R c
1

—2 0 2 4 6 8 10 12 14 16 18
A rabbit dug a nest 1.2 feet under the ground. A cardinal built his nest in
the top of a 10.5-foot tree. Since positive numbers are greater in value

than negative numbers, 10.5 is greater than —1.2.

18. HOW can youl use a niumber line o model and compane positive and
negalve rational numbers?

Megative values are lesser the farther they are from zero. Positive values

are greater the farther they are from zero.

TP
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The Humiber System

Lesson L4

Terminating and Repeating Decimals

{=) Essential Question |

Vocabulary Start-Up

HOW are integers and
absolute value used in

Any number that can be wrillen as a fraction 15 called a rational number. P

Every ralional number can be wrilten as either a terminating decimal or
i1 repeating decimal.

Draw lines from each word to its matching statement.

e

rational number
— terminating decimal

o o tHhe Adecimeal form of ,l repeating decimal
| Fenminating decimal H I| o vatiowal wumlbey; | bar notation
— IR - PO
—_—— | 223478
T | Hhe deciuml Fovw of o =

1 - +
vantiawal wiwlser which

II ks o vepeating digit of

A A
- L fowi062s |

(&) Real-World Link )

Party Favors _laber is buying fruil snacks for parly favors. He asks the
cashier lor a hall pound of fruil snacks.
1. Express one hall as a fraction.

1

!
2. Wrile the decimal thal represents hall a pound.
0.5

3. Suppose Jaber wanled o buy one third of a pound. Whal decimal
would the scale show?

g 0.33333...

=

3

? ¢
£ Which () Mathematical Practices did you use?
= Shade the circle(s) that applies.

i (1)) Persavers with Problems (5) Use Math Toals

&

i @ Reeason Abstractly @ Attend to Precision

¥ (3) Construct an Argumant (7)) Males Use of Structurs
i

_3 (X} Model with Mathematics () = Repeated Reasoning

The Number System

Focus narrowing the scope
Objective Write positive and negative fractions as decimals.

Coherence connecting within and across grades

Previous Now Next

Students modeled, Students write rational Students will comparne
graphed, and compared numbers as equivalent and order rational
fractions and decimals. fractions or decimals. numbers.

Rigur pursuing concepts, fluency, and applications
See the Levels of Complexity chart on page 383.

EnGAGE EXPLORE

Launch the Lesson

Ideas for Use

You may wish to launch the lesson using a whole group, small
group, think-pair-share activity, or independent activity.

‘B Stand Up, Hand Up, Pair Up For each exercise,
{1 nose the question and give think time. Call out, “Stand
up, hand up, pair up”. Students stand, put their hand up, and
pair up with a student. In pairs, students discuss their
responses. Repeat for each exercise. Have students pair up
with a different student each time. 1,3

Alternate Strategy

€I» Have students write a table of common fraction-decimal
equivalents, such as denominators of 2, 3, 4, 5, 6, 8, 9, and 10.
Have them make a generalization of when the decimal form of
each fraction will be terminating or repeating. 1,8
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Teach the Concept

Ask the scaffolded gquestions for each example to differentiate
instruction.

_Example | 1

1. Write a fraction as a decimal.
€I» - How do you write a fraction as a decimal? Divide the
numerator by the denominator.

= Why did we onnex zeros after 57 12 is greater than 5; 12
does not divide 5, but it does divide 50
@ = When you find 5 <+ 12, which digit(s) repeat? 6
» How do you show that the 6 repeats? Write 6 with a bar
over it.
@ * In how many ways can you classify the number %?
fraction, repeating decimal, rational number

= Why will the remainder never be zero? The digit 6 is
repeating, which means that the division will never end.
Need Another Example?

Write % as a decimal. 0.1

Common Error If students incorrectly place the bar when
using bar notation, have them write the repeating decimal
on grid paper with one digit per square. Have them
highlight the first set of number(s) that repeats. Students
should rewrite the decimal so the bar is placed over those
digits in the decimal.

376 Chapter5 Integers and the Coordinate Plang
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== Y Rational Numbers

Rational numbers can be written as fractions.

Algebra %. where o and b are integers and b # 0.

Model

08 Rational Mumisers

N

52 1.4444...

Fraclions, lerminating and Rational  Repeating Tﬂmhg
repealing decimals, percents, and Mumber Decimal

inlegers are all rational numbers.

3
0.300_. 03
Ewvery rational number can be L]
expressed as a decimal by dividing ; 0.800_. 08
the numerator by the denominalor. = i P
& ST terminate

To indicale the number paltern that repeals indefinitely, use bar
notation. Bar notation is a bar placed over Lhe digits thal repeal.

0545454 . = 054 0.583333_ = 0.583

;:I-Zmpla

1. Write % as a decimal.

0.4166
12 J5.000 Divide 5 by 12
— 48
20
—12
80
=72
80
— 72
8  The remainder will never be zero.

So, % = 0.4166... or 0.416.

WD

B0 | A L
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Got i+7 Do these problems to find out.

‘Write each fraction as a decimal. Use bar notation if necessary.
1 ]

a ¢ b—ﬁ A

‘When wriling negalive fraclions as decimals, the process is Lhe same.
Divide as wilth positive fractions. Write the negative sign in front of
lhe decimal.

=k

Examples |

2. Write —% as a decimal,

0222
9z 000 Divide 2 by 9.
—18
20
— 18
20
_.1?_

2 The resnainder will never be zerno.

So, —% =027 ar—03

3. Write —2% as a decimal. 2
J)E0
a2 i g f
2 5 can be rewritlen as —5. 3
The mixed number—E%mnhewriUen as—26 182

Got i+7 Do these problems to find out.

'Write each fraction as a decimal. Use bar notation if necessary.

_3 _5 —a1
d. 1 e —% £ 25

Repeating Decimals
et Aividing, i i
seimgbimes halphul ks divide
aanbl P vepeaked pabham
i thauh &F leatk ives
gt

A —0325
e, —_D,B_i
p 286

The Mumber Sys e

[Examples J

2. Write a negative fraction as a decimal.

@ = [s the number a whole number? Explain. No, whole
numbers are not negative and have denominators of 1 when
in simplest form.

» What does the bar over the 2 mean? That digit repeats
when dividing.

m = s —; an integer? How would you classify —%? no;
rational number

= How can you divide 2 by 97 write 2 as 2.0, place the
decimal in the quotient, then annex zeroes to continue
dividing

@ = Explain why you annex zeroes. Sample answer: 9 does
not divide into 2, but annexing a zero will allow 9 to divide
into 20.

= Explain why the number is rational, but not an
integer. Itis not of the set{..—3,—2,—1,0,1, 2,3, ...}

Need Another Example?
Write % as a decimal. —0.916

3. Write a negative fraction as a decimal.

m = |5 the number a whole number? What does the bar
over the 6 mean? no; That digit repeats when dividing.

Explain why the number is a rational number.
Sample answer: Rational numbers include repeating
decimals.

[ BLJ

Explain why the number is rational, but not an integer
or a whole number. It is not of the integer set {...—3, —2,
—1,0.1, 2, 3 ...} and not included in the whole number set
{0,1,2,3..]

Could you classify an improper fraction as a rational
number? an integer? a whole number? Explain with
examples. Sample answer: an improper fraction could be
classified as a rational number, such as j, as an integer,

such as il or i and some could be whole numbers, such

3 &'
s 4
as - or =
Need Another Example?

Write —4% as a decimal. —4.83
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(Ex,ampla )

L. Find the average.

m » In the fraction, what does 34 mean? 34 made
free-throws

= In the froction, what does 44 mean? 44 attempted
free-throws

m » How would you round 0.77272727 to the nearest
thousandth? Look at the value in the ten-thousandths
place. Since this value is 5 or more, round the digits in the
thousandths place up one to 3.

€ - if Frankie wants his free-throw average fo be 80%, or
0.8, how many more free-throws will he have to make
in a row? Explain. He will need to make 6 free-throws out
of his next 6 attempts. This will change his average to =0 or

50
0.8.

Need Another Example?

Anna made 15 strikes out of 55 balls rolled during a bowling
contest. To the nearest thousandth, what is her strike average
in the contest? 0.273

{Guided Practice}
Formative Assessment Use these exercises to assess
students’ understanding of the concepts in this lesson.

BB If some of your students are not ready for
FECOA | assignments, use the differentiated activities below.

1 @) Numbered Heads Together Have students work in
groups of 3—4 to work as a team to solve each problem,
making sure that everyone understands. Then call on a
random student to explain the solution. ©1,3

C» @) Pairs Discussion Have students work in pairs to

generate the repeating decimals that are eguivalent to
fractions with denominators of 9, such as % % % and so on.
Then have them describe the pattern and predict what the

equivalent repeating decimal would be for % O1,72.8
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£}, Farid made 34 out of 44 free throws this season. To the
nearest thousandth, what is his free-throw average?

Using a calculator, divide 34 by 44,
34 (= |44 ENTER|O. 77272727

To the peares] thousandth, his free-throw average is 0773,

Got i+7 Do this problem to find out.

o g. Of nine students surveyed, four said they prefer exercising in
03 =i the moming rather than in the evening. Express this fraction as
3= a decimal. Use bar notation if necessary.

Write each fraction as a decimal. Use bar notation if necessary. (Cranples 13

7 1 — 5 =
1.3=07 2 —5= —003 3. —2g= —283
10 - 4 5 -
4. £~ 0B 5 —¢=-o0s8 |6 15=45
7. Maryam boughl % yard of fabric lo make a new purse. Wrile
the amount of fabric she used as a decimal.  Exmale 4) —— —_—
06 . Rate Yourself! '

| Ave you ready to waye oul |
Zhade Hhe secton Hhat applies. |
8. () Building on the Essential Question How are
repealing decimals used in real-world siluations?
Sample answer: Repeating decimals can be used to

describe real-world situations, such as batting averages. |

STWNDR Y R
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Name My Homework
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'Write each fraction as a decimal. Use bar notation if necessary.

{Examples 1-3)

Tz o B i
1 5= 046 ZE=0 I —5=-08

i 4

e
L.

6_ TR 5 = =
4 —5= _p.esmaz 6. 25 = 3337

7. Salaa had 34 out of 99 hils when she was at 8. Shadi and his friends ale 3% pizzas_ Write Lhis
bat during the softball season. Whal was her amount as a decimal. [Examsie 8
balling average? Exmpke 1) 246
034

Write each decimal as a fraction or mixed number in simplest form.

17 4
10. —0.85= "3g " —38= 3¢

-]

9. —09= "3

Evaluate each expression.

12. |-213|= 23 13 E%l= =) " |-a%|= 8.

15. B3 1311 There are over 2,700 species of snakes in the workd. Over
600 species are venomouws. Wrile the fraction of speckes thal are not

venomous as a decimal. 0-7

16. D Justify Conclusions The ralio of the distance around a circle o the
dislance across a crcle through ils cenler 1s represented by the number 7. The
numbser 7 & a dedamal that does nol repeal The fraction 272 is somelimes
used as an estimate for % 15 272 a repealing decimal? Explain.

yes; The fraction ?;': can be represented as 3342857 by dividing with a calculator.

The Mumber Sys e

ExPLAIN ELABORATE EVALUATE
Practice and Apply

Independent Practice and Extra Practice

The Independent Practice pages are meant fo be used as the
homework assignment. The Extra Practice page can be used
for additional reinforcement or as a second-day assignment.

Levels of Complexity
The levels of the exercises progress from 11to 3, with Level 1
indicating the lowest level of complexity.

Exercises
1-8,22-28 9-17,29-34 18-21
Level 3 ; @
Level 2 :
Level 1 i L]
Suggested Assignments

You can use the table below that includes exercises of all
complexity levels to select appropriate exercises for your
students’ needs.

@I Approaching Level | 1-8,9-17 odd, 18, 20, 21, 33,34

C» onLevel

€ Beyond Level 9-21,33,34

-7 odd, 9-18, 20, 21, 33,34
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Emphasis On ~ Exercise(s)
1 Make sense of problems and persevere in 9
solving them. _
2 Reason abstractly and guantitatively. i

3 Construct viable arguments and critique the

reasoning of others. 16, 18, 20

8 Look for and express regularity in repeated

: 2,32
reasoning.

Mathematical Practices 1, 3, and 4 are aspects of mathematical
thinking that are emphasized in every lesson. Students are
given opportunities to be persistent in their problem solving, to

express their reasoning, and apply mathematics to real-world
situations.

Formative Assessment
Use this activity as a closing formative assessment before
dismissing students from your class.

Have students explain how the previous lesson helped

them understand this lesson on writing different forms of

rational numbers. Give them the following writing

prompts. See students’ work.

* |n the previous lesson, | learned...

* In this lesson, | learned...

» ‘What | learned in the previous lesson helped me with
this lesson because...

17. alham Abstractly Refer Lo the graphic novel frame below for
Exorcises a—b.

Your Photos
During School

After School

a. How many lotal photos were Llaken? 43

b. Whal iraction of the pholos were laken afler school? Write this fraclion

24. p 558
as a decimal. Round 1o the nearest thousandth. 43

.IILI
" H.O.T. Problems Higher Order Thinking
o

18. 'Qdmtifjr Conclusions Mame a number thal is a rational number, bul not

2 ;
Sample answer: —=; Th bes
an integer. Justify your response. L il ek .

negative, but because the denominator is not 1, it is not an integer.

19. '3 Persevere with Problams Predicl whether or not the decimal
equivalent o — is lerminating. Explain your reasoning. Check your

36
prediction with a calculator ; is not a terminating decimal since decimals

are based on powers of 10 and 36 is not a factor of any power of 10.

20. '3 Which One Doesn't Belong? |dentify the decimal equivalent Lhal
does not have the same characteristic as the ether three. Explain.

) ) )

I
L PR S e | R J

-1-:';-: Its decimal equivalent is a terminating decimal.

1. D) ldentify Repeated Reasoning Find the decimal equivalents for % %

and 15 Use the pattern Lo mentally find the decimal equivalents for %unﬂ %.

— 2 i ol =
1: = 0.09, 7 = 018, 35 = 0.27; The digits that are repeated are equal to

the numerator times 9. So, ‘I]:i = 0.63 and f.: =072

TP

FETLL =TT e
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Name My Homework

'Write each fraction as a decimal. Use bar notation if necessary.

32 e 3 i 5
2. 2= pmt 23. 5= 0377 24. —5 = —0625
042E
By TG F32.000
200
00
50
s00
4510
50

7 5 ppn s 80 e
25 —5= —07 26. 25 = 2714285 21. ~155 = —1.80

28. Hassan answered 61 oul of 65 guestions carrectly on a test. Whal is his tesl

average o the nearest thousandth? 0.924

Write each decimal as a fraction or mixed number in simplest form.
_ 3 3 27
29. —016= “3g 30.-775= 75 3. —1254= —2%;

32. (D Idantify Repeated Reasoning The lable shows he
decimal equivalent o fraclions wilh a denominalor of 7.

Fracfion Decimal | Fraction Decdmal

g 0FEST - 057zE

a. Whal do you nolice aboul the pattern of the six 5 :
repeated numbers? 7 0257 7 07285
The same six numbers are repeated in the same ; QAZESA ,E: 0E57H2

order but at different starting points.

b. Using the decimals, add the first hall of each patlern Lo the numbers
in the: [ast hall. For emmpl@.% = (142857 so add 142 + 857

What pattern do you notice? All have a sum of 999,

€. Using a calculalor, Iry the same expenment with % 15 the result the same?
yes; 2 = 0. 384615 and 384 + 615 = 999

Copgighi £ meGows-H i Towce 1

Juslify your reasoning.
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Power UP! rest practice

Exercises 33 and 34 prepare students for more rigorous
thinking needed for the assessment.

33. This test item requires students to explain and apply mathematical
concepts and solve problems with precision, while making use of
structure.

Depth of Knowledge DOK1
| Mathematical Practice | MP1
Rubric

| 1point Students correctly answer the question.

‘

34. | This test item requires students to explain and apply mathematical
concepts and solve problems with precision, while making use of
| structure.

Depth of Knowledge DOK1
Mathematical Practice | MP1
Rubric

1 point | Students correctly answer the question.

‘

382 Chapter 5 Integers and the Coordinate Plane

power Up! Test Practice

33. Wrile a decimal lo represent the shaded portion of the igure.

o6

34. Which of the lollowing fractions are equivalent o 037
Select all thal apply.

1 3 3 il
. .5 o 8
Spiral Review
Fill in each with <2 or > to make a true statement.
35. 4556 (< |4 65 36. 8,698 > |8 689 |37, 47872 > ATEN
38. 26525 (> | 26522 39, 1123004 < 1123040 40. 5,776,050 > |5,775.005
1. The lable shows the number of miles Mariam walked for bwo weeks. Nbes of
Compare the distances using the < symbal. Weak e
5.691 < 5.78 1 578
2 LEM
42 The lable shows the amount of different colored paints in a bin in art Mumber of
class. Compare the amount of blue and orange paint using the > symbol. Color o nees
47.394 > 47.362 Hiue 47.362

Green 47637
Orange | 4730
Yeliow AT583

ST | o ST
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Lesson 5
Compare and Order,Rational Numbers

) Real-World Link ¢
HOW are integers and absolute

Insacts The lengths of several common value used in real-world

Length j
types of insects are shown in the lable. ot {in.) o
. Green June 3 ) Mathematical Practices
7
1. Which of the insecls is the longesl? Bt 1 AL
the cricket Cricket 11 =
1
2. Shade each lraction sirip 1o represent Fire 3
the lengths of a fire ant and a housedly. Fanafly :
Which is longer, the fire anl or houselly? 1
Housefly
fire ant s
Japanese beetle ;
1 1 1 1 Mosquit 2
a q [] 4 8

3. How many of the insects are longer than 0.5 inch?
4 insects

4. Order the lengths of a housefly, a Green June bealle, and a fire ant
from the shorlest o longesL

1 1 3
—in, in.,

4

in.

° >

Which ) Mathematical Practices did you use?
Shade the circle(s) that applies.

{1 Persevers with Problems {5 s= Math Tools
@'Reasnnmm @nrtmdml‘rensmn

() Comstrct an Argument {7 Makee Use of Structure
(X} Model with Mathematics () = Repeated Reasoning

——

-w

Focus narrowing the scope
Objective Compare and order rational numbers.

Coherence connecting within and across grades

Previous Now Next
Students wrote r@tional Students compare and Students will graph
numbers as equivalent order rational numbers. ordered pairs that incude

fractions and decimals. rational numbers

Rigur pursuing concepts, fluency, and applications
See the Levels of Complexity chart on page 391

ENGAGE EXPLORE

Launch the Lesson

Ideas for Use

You may wish to launch the lesson using a whole group, small
group, think-pair-share activity, or independent activity.

. XY Pairs Discussion Have students work the
H-1 problems in pairs to determine the answer to the
question and describe how they found the solution. 1,3

Alternate Strategy

€ @ Provide students with the fractional model that
shows thirds and fourths for the housefly and the fire ant.
Have students determine the lengths of the insects as
decimals and compare the numerators and denominators for
fractions greater or less than one-half. Ask them to look at

decimal values for % % and % and describe the relationship
between the denominator of a unit fraction and the value of
the number. 1,4,7
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ExPLAIN

Teach the Concept

Ask the scaffolded gquestions for each example to differentiate
instruction.

Examples

1. Compare decimals.

€I» - What do the symbols <, > mean? less than; greater
than

m = Explain how to compare the numbers without using a
number line. —1.2 is negative and 0.8 is positive. Negative
numbers are less than positive numbers.

€ - Which number is closer to 0? Explain. 0.8;0.8is 0.8
units from 0 and —1.2 is 1.2 units from 0.

Need Another Example?
Is 04 <, = or=117 <

2. Compare decimals.
@ = If you were comparing —1.40 and —1.4, which symbol

would you use to compare? Explain. =; Sample answer:
They are equal.

€ - Which number is closer to 0? —1.25

Need Another Example?

Is 315 <, > or=—3257 >

3. Compare fractions.
€I» - How do the denominators compare? 8 is half of 16

m = Which number is farthest left on the number line? —%

3
or _E
= Why rewrite using the common denominator? So you
can more easily compare by comparing numerators
@ = Explain another method you could use to compare the
froctions. Rewrite each fraction as a decimal, and then

compare the decimals.

Need Another Example?
_2 =_43
Is Eﬁ,},ur 15.{

384 cChapter5 Integers and the Coordinate Plane

Least Common
Multiple (LCM)

Fid hp LW of ©oonad |60

ER e
& 45

The LW 16

Compare Decimals and Fractions

Posilive and negative rational numbers can be represented on a
numbser line. You can use a number ine o help you compare and
order rational numbers.

Examples
Fill in each with <, =, or = to make a true statement.

1. 12 o=

Graph the deamalks on a number line.

i L | | P B Lo . &
== | T LI R A T

—14 -2 -1 0E—06—04-03 0 02 04 06 OB 1 12 14

Since —1.2 s lo the lefi of 08, —1.2 < 0.8

2. —140 135
Graph lhe decimals on a number line. T
Since —1.40 is below —1.26, —140 < —1.25. T
———130
4140
3 5
3. % %
Rename the fractions using the keast common denominalor.
3_ _3x2 6 _5__5x1_ 8
a8 Bx2 16 16 1B x1 16
. 6 5 2. 5
Since —6 < —5§, ~ - —Eam:l —“F < W%
Check =4 + } L e ¥
O RN TR NS ORI | o
i 1B ® B | - -]
Got i+7 Do these problems to find out. g
a 31(> )37 b —45 (< |—449 4
i
8 12 7 _4 3
%\ *Tm el s B
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Compare and Order Rational Numbers

To compare and order rational numbers, first wiile them in the
same form.

=

Fill in each with <, >, or = to make a true statement.
8
L, —os1 -3

Rename — % a5 a decmal. Then graph both decimals

on a number fine.

~051—05 8 .
. 0 . ! == —053

—06 —055 -5 -5 —045 -—-04

Since —0.51 i o the right of —0.53 on the number line,
8
—051 > — =
5. Order the set |—2.45, —zg. —1%} from least to greatest.
Wrile —2% and —2% as decimals to the hundredths place.
2 _ i
—25¢ = —288 210 = —21
—2B8 ~1.45 —21

e t i t Graph the decimals on the
—100 —275 —250 —235 —200 o

From least to greatest, the order is —i%, — 246, and —2%.

Geot i+7 Do these problems to find out.

Fill in each with <, =, or = to make a true statement.
3

5
e _3E = | —3625 L= 0.413
e i—78 _ 717
g. Order the s.el[ 35 778, ?1m]rrmn greatest lo beasl

that —£3 fect it decper
tham 5.7 feeyy Excplusing,
—83<-57:0na
number line, —8.3 is
to the left of —5.7.

e e
}_"'mn' 12 178

[Examples J

L. Compare rational numbers.

@ = How can you write —% os g decimal? Divide 8 by 15

and write the decimal as a negative number.

= How can you represent Ih_e rational number —% asa

repeating decimal? —0.53

m = How do you know that both numbers are close to each
other? Sample answer: They are both approximately equal
to —0.5.

m = Without graphing the rational numbers on a number
line, explain another way that you caon compare
them. Sample answer: Since both numbers have the same
tenths value, compare the hundredths values: —0.01 >
—0.03 . Therefore, —0.51 > —0.53.

Need Another Example?

Is —079 <, >, or = —1‘""1? >

5. Order a set of rational numbers.
@Y -is—246< > 0r=-217<
=I5 —288 <, = or=—-2467 <
m = What is —E% written os a decimal? —2%? —2.88;
—21
» When graphed on a number line, which of the three
numbers is farthest lefi? farthest right? —2.88, —2.1

3
ﬂl = If 2% was added to the set of rational numbers,
how would you order the set from least to

greatest? —2%, —2%, —2.46, —2%

= Give g general rule for ordering rational
numbers? Sample answer: Write each value in the same
form, either fractions or decimals. All fractions should have
a common denominator; all decimals should extend to the

same place value.

Need Another Example?

Order the set {—3% ; —3% 5 —3_3} from least to greatest.
12 1

—335:—3.3, 35

Lessen 5 Compare and Order Rational Numbers 3885



Example )

6- Order a set of rational numbers.
1
m = Which numbers are not written as decimals? 3; and
)
—Yo

= How do you know which number is the greatest just by

looking at the table? Sample answer: 3} is the greatest
number because it is positive and greater than the other
positive number, 1.7.
m = Who's plant shows the greatest difference from the
overoge? Ricky
= What value would represent the “average” on a
number line? 0

ﬂ’ = Explain why you would rewrite the fraction values as
decimals. Sample answer: You would have to write all the
values with a common denominator, decimal values are
easier to compare.

Need Another Example?
The lengths of four different snakes in the reptile exhibit at the

ZOO are 2% feet, 3.6 feet, 2% feet, and 3.625 feet. Order the
lengths from least to greatest. 2% ft, 2% ft, 3.625ft, 3.6 ft

[Guided Practice)

Formative Assessment Use these exercises to assess
students’ understanding of the concepts in this lesson.

1= If some of your students are not ready for
LA | assignments, use the differentiated activity below.

1% @) Three-Step Interview Place students in pairs.
Student 1 interviews Student 2 using the interview questions
below. Student 2 then interviews Student 1 using the same
questions, but for the next exercise. Call on either student to
explain the solution to a random exercise. (1,3

* What are the steps, in order, needed fo solve this problem?

= What is the solution to the problem? How did you determine
this?

386 Chapter5 Integers and the Coordinate Plane

B. Mr. Badr's science class is growing

table shows the difference from the

plants under different conditions. The Student fin)
1

3%

22

average for some students’ plants. Bepem
Order the differences from least to Dana
Express each number as a decimal. Lubina ‘r.:}

Basem's planl: 3 % =325
Khaled's plant: 1.7

Dana's plant: —2.2
Lubna's plant: —1% =17

From least o greatest, the differences are —2.2, —1%, 17,
and 3.

Fillin each | 'with <, >, or = to make a true statement. Eaamgles14)

; | 5 3 451
1. 97 (> —103 22 = 8 3. —67 (=

o
o "
L

7
610 .

@ lin

> |—054

Order the following sets of numbers from least to greatest. [Famge 5

1 3 - S |
5. —35,33. —3;,3.5} 3d‘ 33.3.3,3.5

7. Financial Literacy Saced recorded these amounls in his

chackbook: —AED 650, AED 7.00, —AED 6.75, and AED 725,

Order these amounts from keast Lo greatesl. (Example §
—AED 6.75, —AED 6.50, AED 7.00, AED 7.25

8. @, Building on the Essential Question How can a number
line help in ordering rational numbsers?

Sample answer: On a horizontal number line, numbers

are shown from least to greatest from left to right.

B 1 i | 1 ==
6. 12.1, —21: EE —1] 21, -2, 25,21

\ Rate Yourself!

Five you, ready bo wiove om!

Shade Hhe section Hhat applies. |

o~ l;_/“\-.:' -\'.

LT}

WD
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Name My Homework

Fill in each with <, >, or = to make a true statement. [Empies14

L 2= _1

—g (= — LR
r i Z 63 > | —6.375 3 06

a. —9% >)—93

Order each set of numbers from least to greatest. [Exampie 5)

o] 3 = 1 3 4
5. [1_3, -243, 3%, _2_1} -25.-23,28,3;

2 48 = = =
6. {? —0F 065, §] 0.6 0.65, 35

7. Financial Literacy The change in four stocks duning a day are:
~4}.56,-23 and 135

Order the changes from least Lo grealest. [Examale §
—4-;. —2% 135,56

8. C}llultiplu Representations Consider lhe inequality —3.5 < —15.
a. Words Wrile a real-world problem that could be represented by the
mequalily.

Sample answer: The low temperature in City A was —3.5 °F and the low
temperature in City B was —1.5 “F. Which city was warmer?
b. Number Line Graph —3.5 and —1.5 on the number line.

L L 1
—4.5—4—3.5-3-2315-2-15-1-05 0 05

c. Symbals Use the symbol > lo compare —3.5 and —15.
—45>—-35

9. For a STEM compelilion, Mariam constructed a model rockel
The rockel can reach an average heighl of 545 feel. Find the

E differences between Lhe average heighl and the actual heighls 2 Lt
- reached. Then wrile them as posilive and negalive rational 2 5564
i numbers. Order the differences from least lo grealesl 3 CEAD
.i_f —10.8, —9.7, 9.0, 11.4 1 5353
£

ExPLAIN ELABORATE EVALUATE

Practice and Apply

Independent Practice and Extra Practice

The Independent Practice pages are meant fo be used as the
homework assignment. The Extra Practice page can be used
for additional reinforcement or as a second-day assignment.

Levels of Complexity
The levels of the exercises progress from 1to 3, with Level 1
indicating the lowest level of complexity.

Exercises
1-7,16-24 8-10, 25-30 11-15
Level 3 ;‘ @
Level 2 i
Level 1 * L]
Suggested Assignments

You can use the table below that includes exercises of all
complexity levels to select appropriate exercises for your
students’ needs.

@I Approaching Level | 1-7,9, 11-13, 15, 29, 30

C» onLevel

E Beyond Level

7 odd, 813,15, 29, 30

8-15, 29, 30
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Emphasis On Exercise(s)
1 Make sense of problems and persevere in
: "
solving them.
2 Reason abstractly and guantitatively. 13
3 Cuns.tryct viable arguments and critigue the 8.11,12, 24
reasoning of others.
4 Model with mathematics. 15
T Look for and make use of structure. 10

Mathematical Practices 1, 3, and 4 are aspects of mathematical
thinking that are emphasized in every lesson. Students are
given opportunities to be persistent in their problem solving, to
express their reasoning, and apply mathematics to realworld
situations.

Formative Assessment
Use this activity as a closing formative assessment before
dismissing students from your class.

TICKET

out the Door

Have students write a set of rational numbers that are in
order from least to greatest. Their list should contain at
least one terminating decimal, at least one fraction, and at
least two negative numbers. See students’ work.

Common Error Some students compare rational numbers
incorrectly because they assume that decimals with fewer
places are less than decimals with more places. Have
students annex zeros when comparing decimals so they
can compare the values extended to the same place value.

388 cChapter 5 Integers and the Coordinate Plane

10.

‘3 Identify Structure Fll in the diagram with appropriate numbers. Sample answers are given.

= R

e . A '\—-\I
| | Terminating o MEgebre
075 | Decimals s et 1 |
375 ' i LA .
] [ —45 |
0.2 | =M —085 | J
g -—H.._u"l I"— o T — —_'--I i i

B
-:{r “ H.0.T. Problems Higher Order Thinking

mn

12.

13

14

15.

:J Reason Inductively Delermine whether the following stalement is
olways, somelimes, or mever lree. Give examples 1o justily your answer.
I x and y are both grealer than zero ond x 2= y, then —x <. —}.

always; The greater a number is, the farther away from zero.

Therefore, its opposite will also be farther from zero.

) Justify Conclusions Delermine whether the fractions — i, =

5
and —% are arranged in order rom least 1o grealest Explain.

yes; When positive, if the numerators are equal, the larger the denominator,

| &=
|

the smaller the fraction. Therefore, when negative, if the numerators are

equal, the greater the denominator, the greater the fraction.

ghaam Abstractly Explain why —0.33 is greater than —033.
The first decimal is a terminating decimal, 5o its thousandths place is zero. The second

decimal has a repeating digit of 3, so its thousandths place is 3. —0.330 > —0333
= Persevere with Problems  Compare the sel [—:ﬁ. —06, —%_ —‘1}».

3
Explain your answer. 2 _ = 5 _
Sample answer: —0.7 = — 3 and —06 = -5 So, both — 3 and —0.6 are

greater than —;-I and —0.7.

D Model with Mathematics Wrile a realworld problem in which you
would order a set of four rational numbers.

Sample answer: The temperature of a freezer changed throughout a day

as the door was opened and shut. The temperatures were —11'F, 13°F,

—12°F, and 15°F. Order the set of temperatures from least to greatest.;
—AZ'F, —1°F, 13°F, 18°F

ST | o ST
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Name My Homework

Fill in each with <, =, or = to make a true statement.
16. —18.6 (< | —18.06 7. —4.08(>)—-47 18 3 (<
L 1 i 1l i 1
pat wh T 1 T ey
e —BE —1E4 —WI -1
W —aam(>)-at 20. -5 (=152 2. g2
: 10 3 5 ; : 5

Order the following sets of numbers from least to greatest.

1 = 1] -1 0035 Loz
22, [E — 0025, ﬂ_'l.—f] 7 'l E

24. 15 Reason Inductively The average amount of lime Bassam spent in-line
skating for one week was 34 minutes. During Lhe next week, the difference
between the average lime and aclual ime spenl skating was 4.2 minules,
—g! minules, —51 minutes, and 3.75 minules.

8 ‘ 51 21 375,42
Order these differences from least lo greatest. 3 2

Fill in each
4 —_—

with <, >, or = to make a true statement.

26. —325 (< —33

28. The lable shows the profit or loss of the afler-school snack sland.
a. Wrile each profil as a posilive number and each loss as a negalive numiber.
Day 1 AED 7.50, Day 2: —AED 3.50, Day 3: —AED 6.00, Day 4: AED 4.50

b. Order the numbers from leasl Lo greatesl
—AED 6.00, —AED 3.50, AED 4.50, AED 7.50

| ka

< | —83

— 1 — .3
23. {1.25. 1,125, 1l] 12,125,125, 13

77. -3 (> )-6313

Day .. (AED)
1 | eom | 750
] Lo | 350
3 Lo | 600
4 Profit | 450

Lesson 5 Compare and Order Rational Mumbers
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Power UP? rest practice

Exercises 29 and 30 prepare students for more rigorous
thinking needed for the assessment.

29.| This test item requires students to explain and apply mathematical

concepts and solve problems with precision, while making use of
| structure.

| Depth of Knowledge | DOK2
| Mathematical Practices | MP1, MPE

1point Students correctly answer each part of the
| question.

30. | This test item requires students to reason abstractly and

guantitatively when problem solving.
| Depth of Knowledge DOK2
| Mathematical Practices | MP1, MP2

2 points Students correctly order all four
[ differences.
|1 point Students correctly consecutively order

| three of the four differences.

390 Chapter5 Integers and the Coordinate Plane

of the poinls s rue or false.

8 F M
————————
o e e I e
a B>M True B False
b. F>8B B True False
. M<F True B False
d F<M B True False

30. Student Councils goal was 1o raise AFD 50 each week
for 4 weeks 1o have enough monay for the school

1 2 3
ceremony. The lable shows the difference bebween the g 550 ' 625 | 780

goal and the actual amount raised. Sorl the amounts
from leasl lo grealest

Lemash

Groatesk

—AED 6.25

—AED 2.45

AED 5.50
AED 7.80

Spiral Review

Graph the points on the coordinate plane. iy T

a9 L]
3. HL6) 32. M7, 0) . JEE
33 45.8) 34.M(4,9) o| <08 .

: .5
35. Ji6, 3) 36. 07, 5) 2 1

! J {6, )
7. L(3,19) 38. P[2. ) T Fed [T

] 'l,_ an

! MO

o ] !_ 3 l '4. 1.| i B 5K

39. Graph the point on the number line that represents
3
o and label it A.

A
L

00 0f 02 03 04 OS5 06 07 OB 09 10

Power Up! Test Practice |

29. Reler to the number line. Determine if each ineguality aboul the coordinales

245

TP

B0 | A L




Copprighi & Meinra- | Blesor

The Humiber System

Lesson 6
The Coordinate Plane

g9 pesmoriatiok

Maps The map shows Lthe layoul of a small lown. The locaions ol

HOW are integesrs and absolute
value u=ed in real-world

buidings are described in respect to the town hall. Each unil on the ot e

grid represents one block. Voot .
it Vecabulary |

1. Describe the location of the barber shop in relation Lo the town hall. &’ g

The barber shop is 5 blocks east of the town hall. e

) Mathematical Practices
13,457

2. What building is located 7 blocks easl and 5 blocks north of the — it

toven halr? the fire house

3. Fairouz i al the library. Describe how many blocks
and in whal direction she should travel Lo gel lo the

supermarkel. 3 blocks south and 3 blocks east

4. Town Hall and the bank are both localed on the same
vertical number line. The number O represents the
location of Town Hall on the number line. What
number represents the location of the bank? 4

2 >

Which ) Mathematical Practices did you use?
Shade the circle(s) that applies.

{1 Persevers with Problems {5 s= Math Tools
@Reasnnmm @J‘mnml‘mnslm
() Comstrct an Argument {7 Makee Use of Structure
() Model with Mathemstics

Lise Repeated Reasoning

e —

The Number System

Focus narrowing the scope
Objective Graph ordered pairs on the coordinate plane.

Coherence connecting within and across grades

Previous Now Next

Students graphed and Students write ordered Students will graph points
identified points in the pairs to represent points and their reflections in all
first quadrant. in all four quadrants. four quadrants.

Rignr pursuing concepts, fluency, and applications
See the Levels of Complexity chart on page 399.

ENGAGE EXPLORE

Launch the Lesson

Ideas for Use
You may wish to launch the lesson using a whole group, small
group, think-pair-share activity, or independent activity.

© . I @) Pairs Discussion Have students
S investigate the use of latitude and longitude in
navigation to locate a position on Earth. They should relate
what they learn to graphing points. Have each pair report their
findings to the rest of the class. 91,2, 4

Alternate Strategy

@1» Have students create a poster of a coordinate plane and
label the following parts: 1,6

= Origin « guadrant|
= X-Axis = p-axis
- AL 4) = B0, 4)

Lesson 6 The Coordinate Plane 391



ExPLAIN

Teach the Concept

Ask the scaffolded gquestions for each example to differentiate
instruction.

Examples .!

1. Write an ordered pair.
&€I» - in what quadrant is point C located? Quadrant |
= Is point C located above or below the x-axis? above
m  How many units right along the x-axis do you need fo
move to be directly below point C? 1% units
= How many units up do you need to move to be at
point C? 1 unit
@ = What is true about the coordinates of ordered pairs

that are located in Quodront [7 Both coordinates are
always positive.

Need Another Example? P
Identify the ordered pair that | | 3T
2
1

names point P. Then identify the
quadrant in which it is located.

(2,—4), IV T432-10[ 123 ax
a1
_3 4
2 Ei

2. Identify a point.
m = s the x-coordinate positive or negative? negative
= Is the y-coordinate positive or negative? negative
@ = Since the x-coordinate is negative, which direction do
you move from the origin? How many units? left; 1%
units
= Since the y-coordinate is negative, which direction do
you move from the origin? How many units? down;
1 unit
€ - How are points B and C related to each other? They
are the same distance from the origin.
continued on page 357
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Ordered Pairs
£ pent locaied s Hae

s will bhave &

weardivabe off 0, § peink
forabed du Hag » s il
b am wcterdmake of [
Pt larabed o om omis ane

wik i @y Auandrnenk

A coardinale plane i formed when the x-axis and p-axs intersect al
their zero points. The axes separate the coordinate plane into four
regions called quadrants.

You can use the location on the plane or use the x-coordinates and
y-coordinates lo dentify the quadrant in which a point is located.

Identify Points and Ordered Pairs

[ |[ e e | Quadrant  x-coordinate y-coordinate Example
0 S0 O R
Quadrant @ —+3 | Ouadiant 1 [—| I | positne pasitive 2.9
'!'Zﬁ'ffﬁﬁﬁﬁﬁ I negative positve (-2.5)
:.‘elz'![:'-*lr:?.:":: ..1...5_-’-_5_‘4;1_: i negative negatve  (~2 -5
RN EEEEEE
Quli'ulluiil.ll -3 Quadranl V. —| - i -3
e I i B
T i
R WSay Vi Glinsch e SUK ol EEBA NN
point C. Then identify the quadrant HENINE R EE
in which it is located. SRS EEIuNE
= = I
[Step1 | Start al the origin. Move right T T ETTE
T onihe xasis. The x-coordinale ?i LISV R
L o I
0[|II-II‘E[CIS12. . 11 EL ] |
- il i

:Stnp 2] Move up the y-axis.
The y-coordinate is 1.
Paint C is located al {lzl 1). Both coordinales are posilive.

So, ponl C s in Quadrant I

2. Identify the point located at (—1%. —1). Then identify the
quadrant in which it is located.

Iﬂ'éap 1 | Start al the origin. Move left an the x-axis.

The x-coordinate s _'E'

|§_t'n|1'2 | Move down the y-axic. The y-coordinate is —1.
Point B is located at {—1% —1}. Both coordinales are negalive.
So, pomnl B is in Quadrant [IL

ST | o ST
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Got it? Do these problems to find out.

—1. 14k
-, S IR O
a. Refer lo Example 1. ldenlify the ordered pair thal names poinl A.
Then idenlfy the guadrant in which it is located.
b. Refer lo Example 1. Identify the poinl located at (1, —2). Then . pointEL IV
identify the quadrant in which il is located.

Reflections on the Coordinate Plane

You can use whal you know aboul number lines and opposiles lo
compare locations on the coordinate plane. Consider the number line
and coordinate plane below. The number line shows thal —4 and 4 are

opposiles.
x""--_--"ﬁ

| L 1| [ 1 |

] T 1 1 T 1 T ]

—6—54—3-2—1 0 12 345G
The coordinale plane shows thal the painls T EITTT]
{—4, 0) and {4, 0} are the same dislance | 559 5 B Lo N B G B
from the y-axis in opposile directions. So, |
AT T TI0

they are refecled across the y-axis. Nolice i 4
that the y-coordinates did not change and =4=3_ 00 1.3 3. 4%
that the x-coordinales are opposiles. 11

Example
3. Name the ordered pair that is a reflection of (—3, 2) across the
X-axis.
To reflect across Lhe x-axis, keep the [TT T T
same x-coordinale, —3, and lake the 3712
opposite of the y-coordinale. The [0 * : :{I
opposite of +2 is —2. | | |
[#-2-2 lol 123 ax (1, 4)
So, (—3, 2) reflecled acrass the x-axis L I =
is lecated at (—3, —2). (B
. | A =
| L A
Got it? Do these problems to find out.
—3
= %
Name the ordered pair that is a reflection of each point across the T
X-anis, e

i

c {1 —4) d [-2.5) e (—3, 1)

MNeed Another Example?
|dentify the point located at (—2, %) Then identify the
quadrant in which it is located. point R, I

X c

L -4

'Example

3. Reflect a point over the x-axis.
@Y - is the x-axis the vertical axis or the horizontal axis?
horizontal
= When reflecting a point across the x-axis, which
coordinate stays the same? the x-coordinate
m = What do you need to do to the y-coordinate of the
original point to find the y-coordinate of the reflected
point? take the opposite of the y-coordinate
= What is the opposite of the y-coordinate? —2
m = Where have you heard the word reflection before?
How does that relate to reflection on the coordinate
plane? Sample answer: using mirrors; The reflection of a
point on the coordinate plane is the mirror image of the
original point.
Need Another Example?
Mame the ordered pair that is a reflection of (2, —4) over the
x-axis. (2, 4)

Lesson 6 The Coordinate Plane 393



(Ex,ampla )

L. Reflect points over the y-axis.
m = Is the y-axis the vertical axis or the horizontal axis?
vertical

= When reflecting a point across the y-axis, which
coordinate stays the same? the y-coordinate
{I» - What do you need to do to the x-coordinate of the
original point to find the x-coordinate of the reflected
point? take the opposite of the x-coordinate
= What is the opposite of the x-coordinate? 4
@ = For a different fence, suppose Kendall puts a fencepost
at (—2, 2). What are the coordinates of the other
locations of the posts if she finds them by reflecting
over the x- and y-axes? (—2, —2), (2, 2), and (2, —2)
Need Another Example?
Mr. Hinds is planning a new sguare vegetable garden in his
backyard. One comer of the garden is located at (—3, 2). What
is the location of the comer that reflects (—3, 2) over the

y-axis? (3,2)

Formative Assessment Use these exercises to assess
students’ understanding of the concepts in this lesson.

= If some of your students are not ready for
FALAL N | assignments, use the differentiated activities below.

€1 @) Numbered Heads Together Have students work in
teams of 3—4 to solve each problem, making sure that
everyone understands the signs, the order of the numbers in
the pairs, and that counting the first sguare occurs at the end
of the square. Students should be certain that everyone
understands the position of the guadrants and that some
points are on an axis and not in a quadrant. ®1,6,7

€ ) Trade-a-Problem Have students use an existing
game, like chess, or design a game that uses the concept of a
coordinate plane. They should assign an origin to the grid and
write directions based on using the coordinate plane. They can
exchange with other students and play their games. 1,2, 4
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w1 [ Amira is building a square fence. He places fence posts at
—a sl the locations indicated on the grid. What is the location of the
R r I S B post that reflects (—4, 4) across the y-axis?

To reflect across the y-axis, keep the same y-coordinale, 4.

P-4

R i The opposile of the x-coordinale, —4, is 4.

So, (—4, 4) refllecled across the y-axis is (4, 4).

o Get i+7 Do this problem to find out.
e

f. Amira alko placed a fence post al (—4, —4). Whal is the localion of
the post thal reflects (—4, —4) across the p-axis?

b. Whal is located at the refllection of the science labs
across the x-axis? Whal are the coordinates of this

|mmn‘? 'H'E art ‘ﬁhldiﬂ; I—3. 2]

5. @, Building on the Essential Question How are number
lines and the coordinale plane relaled?

The coordinate plane is the intersection of a vertical and

horizontal number line.

Identify the ordered pair that names each point or the name of each Bl 1 i;jf 1
point. Then identify the quadrant in which it is located. Erampistiay b | L i~
1 1 EEEELEEN NN
L ( e 2. (~15.0) 3. [~2.23 SRRl aEJas
3t ] K: none Bl —J:—HI—] o } 1 i':',' .! 2;:
| |
L A
A R
i [
2l !
4. Refer o the diagram of a school [Examples 3 and 4) ﬁ ; R
a. What is located al the refllection of {—3, —4) across -———— 1 —Ic ------ T I—
the y-axis. Whal are the coordinales of this localon? il ﬁ |: | Coicten
the gym; (3, —4) EEEEUL- I

S |

I Are you veamdy o wamie ow!
| Shade Hae section Haob applies. .

HdT

W 3




Identify the ordered pair that names each point. Then identify
the quadrant in which it is located. [Franpey

1R 26 |2 B
(2, 2h1 (2,551 (—4, 2510
T |
e
arT 5 C 6 A
(—3, —2) {5, O); none 4, -3V

Identify the name of each point. Then identify the quadrant in
which it is located. [Exampa= 3]

7 (25,15 8 (1,15) 9, (0.5, —25)
Z: 1 Fl AV
10. (2, —0.5) M. (—05,0) 12. (-1, —15)

IV N; none G

13. ) Use Math Tools Refer 1o the mag of
Wonderland Park. [Exsmgles 3 and 4)

a. Whal is located closest o the ongin?
The Clock
b. Liza s standing at (2, 4). What is localed at the

reflection of (2, 4) across the x-axis? Whal are
the coordinates of this location?

the Wonder Wheel; (2, —4)

Name My Homework _

T LR R
o o 1 e
1 +3 -y
BOREHESTE
—-JI—-I;--3,—2—15II 12345X
| i |
i Al
-4
daz. iy B R
|
T
T i
i 15}—Fe
i g
M =
_!.I—:"-.l._ll_' Tﬂ 0% 1 1% %!.h
i .a. - | i
ILEF ST N |
| | N T . .. .
i ! ..]_llrdi

c. What is lecaled at the reflection of (3, 1) across
the y-axis? Whal are the coordinates of this

location? the Big Coaster; (—3, 1)

d. The Pipeline Plunge is reflected across the
x-axrs. Whal are the coordinates of ils new

location? (—1,—2)

Copgighi £ meGows-H i Towce 1

sAGE ExpiOoRe EXPLAIN ELABORATE EVALUATE
-
Practice and Apply
Independent Practice and Extra Practice
The Independent Practice pages are meant to be used as the

homework assignment. The Extra Practice page can be used
for additional reinforcement or as a second-day assignment.

Levels of Complexity
The levels of the exercises progress from 1to 3, with Level 1
indicating the lowest level of complexity.

Exercises
1-13,19-31 14,32,33 15-18
Level 3 . °
Level 2 s
Level 1 i L]
Suggested Assignments

You can use the table below that includes exercises of all
complexity levels to select appropriate exercises for your
students’ needs.

@I Approaching Level |1-13,17,18,32, 33
€D ontLevel

m Beyond Level

1-13 odd, 4, 17, 18, 32, 33

14-18, 32,33
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Emphasis On ~ Exercise(s)
1 Make sense of problems and persevere in
: 15,16
solving them.
3 Construct viable arguments and critigue the 17
reasoning of others.
4 Model with mathematics. 18, 31
5 Use appropriate tools strategically. 13
T Look for and make use of structure. 14

Mathematical Practices 1, 3, and 4 are aspects of mathematical
thinking that are emphasized in every lesson. Students are
given opportunities to be persistent in their problem solving, to
express their reasoning, and apply mathematics to realworld
situations.

Formative Assessment
Use this activity as a closing formative assessment before
dismissing students from your class.

TICKET

Out the Door

Have students name the ordered pair that is a reflection of
(5, —4) over the y-axis. (—5, —4)

" "aldenl:iﬂr Structure Fill in the graphic organizer below. Congsider the

paint (—3, 2).

Action Result
el BT B i
| opposite of =3 =) 3 |
|I‘_ _II I‘_ I
TR AT RS )
{ -2 2] i
| poiut ( , 2] 'nEFlE':"!'EJ- (=] 3.2)

[ evevess Hae y-axig ) | }
! R !
[ poink (3,2) vetlectea | ¥ weem 4
| point (-3, 2) vellected | . | 3.2 '
[ ecvess Hhe moexis IV |
Lo e N — |

T
-'f) ' H.O.T. Problems Higher Order Thinking

Oﬂmvm with Problems Without graphing, identify the quadrant{s)
for which each of the following statements is true for any point (x, y). Justify
YOUT response.

15. The x- and y-coordinates have the same sign.
Guadrants | and lIl; Sample answer: In Quadrant |, both coordinates are

positive and in Guadrant lll, both coordinates are negative.

16. The x- and y-coordinales have opposile signs. Quadrants Il and IV; Sample
answer: In both Quadrants Il and IV, the coordinates have different signs.

17. -ﬂmmnun Inductivaly Does the order of the numbers in an ordered pair
matter when naming a point? Can that poinl be represented by morne than

one ordered pair? Sample answer: The first coordinate corresponds to a
number on the x-axis. The second coordinate corresponds to a number on

the y-axis. A point is defined by only one ordered pair.

18. 'Qlln-dal with Mathematics A parallelogram is graphed on a coordinale
plane so thal wo poinls ane in the first guadrant and two poinls are in Lhe
third guadrant. What are possible coordinates of the vertices of the
parallelogram?

Sample answer: (2, 4), (4, 4), (—2. —6), (4, —6)

TP

BT | A [
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Name My Homework

Identify the ordered pair that names each point. Then identify the

quadrant in which it is located.

1. U 20. D s

-r"'" - - - e
ety {1,351 (3, —5) IV (—2. 11

Beth wuslbers ave
pasitive 5o ks in
Hie Firsk gumdromt.

22 P 23. 4 24. M
—5. 450 (—4. -5k (5, 4k 1

Identify the name of each point. Then identify the quadrant in

which it is located.

25. (—1;—. 51} 26. {1, 1%} 7. (;— —1)
L;n X1 SV

28. (1;— 'U} 29, {—1%, —'lzi) 30. (—1. 1%}

V: none B m c:

. G Model with Mathematics Fadiis making a model of a park.
He has the basketball court drawn on his model.

a. The swing sel is located al the reflection of poinl B across the x-axis.

Whal ordered pair describes the location of the swing sel?
(4, 2)
b. The shde iz located at the rellection of poinl C across the x-axis.
Whalt ordered pair describes the location of the shide?
4.4
c. A waler fountain is localed al the reflection of point [ across

the y-axis. Whal ordered pair describes the location of the
water fountain?

=14

i

i
2l

i

I

L

@
-1

F
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Power UP! rest practice

Exercises 32 and 33 prepare students for more rigorous
thinking needed for the assessment.

32. | This test item requires students to analyze and solve complex real-
world problems through the use of mathematical tools and models.

| Depth of Knowledge | DOK2
| Mathematical Practices | MP1, MP5
Rubric

i

2 points
1 point Students correctly plot three or four of the
five points.

Students correctly plot all five points.

33. | This test item requires students to reason abstractly and
quantitatively when problem solving.

Depth of Knowledge DOK1
Mathematical Practices | MP1, MP5
Rubric

1 point Students correctly answer the guestion.

‘
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power Up! Test Practice

32 Identify the ordered pair that names each poinl EEEEE JEEEER
Then identify the quadrant in which it is located. i I I |
———————————————————————— B B T B e Ty B R ]
aA | 53xn i R |
ae | s | ETIT o |1 [ [+
I g
. C | (-5-—2xm £ 4
T L 3l d
apn | &3 | J LTIV TII]
e E | 2. —55 IV
33. Wrile the ordered pair thal repesents the reflection of [F] c'l l‘-,- T1TT
poinl J across the y-axis. | ] I
. | | 2
(4,2} ] Hi i
437 }D 12314%
-
-3
=3
|
Spiral Review
Represent the set of numbers as decimals on the number line.
3 1 1 T .9
34. {Eﬁ- Eﬁ. 51 5. JEE, 2ﬁ' Eﬁ]
. ! ] . . * ]

50 51 52 53 54 55 56

36. Draw a line of symmelry on the igure shown.
Sample answer is given.

37. The table shows how many magazines three co-workers sobd in one month.
How miany magazines did they soll in wotal?

19 magazines

¥ 28 29 30 31 32 33

TP

B3I | A [




The Humiber System

Lesson7
Graph on the Coordinate Plane

LS Real-World Link
= HOW are integers and absolute

Scavengar Hunt Maryam hid the clues 1o a scavenger hunt for her value wmed in real-world

hiking club. Use the map to show where she hid the clues. Identify the S
location of each clue. ) Mathematical Practices
- 12,3,4,7
1. The first clue is hidden near a lree. Ll SJECEE ==
Whal ordered pair describes ils I o S B
location? | BR . & =
il
;4, 2] | .!-DLT.L‘T 7 [
[ . 2 ?I:ru:

2. Maryam hid the nedtclue ala localion [y 4 ¢+ 0| 2 & & 8 0=
that is reflected across the y-axis from |

thee tree, Wheere is iU hidden? _’5;.__ :, [_:;1' |
2 IRF i

library .éf'_l —u| b B
il T e i e o

3. She then walks 3 blocks east and
2 blocks north to place the mext clue.
Where is it hidden?

soccer field

4. The nexl clue is al a location thal is reflecled across the x-axis from
Clue 3. Where s it hidden?

playground

5. Maryam then hid the next clue under a rock by Lthe lake. How many
blocks easl did she walk o the kake?
6 blocks

6. The final clue tells the hikers 1o walk 5 blocks north and thiee
blecks easl to find the Erize. Whal ordered pair describes the
location of the prize? 81

? ?
5 Which (3 Mathematical Practices did you use?

< Shade the circle(s) that applies.

% (1) Persavere with Problems (5 s Math Tools

& (Z) Reason Abstractly (&) Attend to Precision

ﬁ (Z) Construct an Argumnent {7 Malee Lise of Structure

]

: (1) Modal with Mathematics (&) lize Repeated Reasoning

——

The Number System

Focus narrowing the scope
Objective Graph ordered pairs on the coordinate plane.

Coherence connecting within and across grades

Previous Now Next

Students identified and Students graph points in Students will graph and
named points in all fowr all four quadrants. find the perimeter and
quadrants. area of polygons on the

coordinate plane.

Rignr pursuing concepts, fluency, and applications
See the Levels of Complexity chart on page 407.

ENGAGE EXPLORE

Launch the Lesson

Ideas for Use

You may wish to launch the lesson using a whole group, small
group, think-pair-share activity, or independent activity.

_ m Think-Pair-Share Give student pairs one minute
L to think about and discuss a response to the following
questions. 1,7
= Why is it important that when naming a point, the pairs
are ordered?
= Can you think of a rule to remember the order of an
ordered pair?

Alternate Strategy

m Use the classroom as a grid. Have a student stand at
each location on the map. Have one student represent Maria.
Other students give her directions to travel from the clue to
clue. 1,4
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Teach the Concept

Ask the scaffolded questions for each example to differentiate
instruction.

Examples

1. Graph an ordered pair.
= What is the x-coordinaote of point M? What is the
po
y-coordinate of point M? —3; 5

m = Since the x-coordinate is negative, do you move left or
right along the x-axis from the origin? How many units?
left; 3 units

= Since the y-coordinate is positive, do you mowve up or
down along the y-axis from the origin? How many
units? up; 5 units

m = What are the coordinates of a point located in
Quadrant | that is the same distance from the origin as
point M? Sample answer: (3, 5)

Need Another Example?

Graph point A at (—4, 3). See Answer Appendix.

2. Graph an ordered pair.

m = The x-coordinate is —2—::,. Where is —.2—::; located on
the x-oxis? halfway between —2 and —3

» The y-coordinate is —3%. Where is —3—; locoted on

the y-axis? halfway between —3 and —4

m = Since the x-coordinate is negative, do you move left or
right along the x-axis from the origin? How many units?

left; 2% units
= Since the y-coordinate is negative, do you move up or
down along the y-axis from the origin? How many

1 .
units? down; 33 units
€Y - What are the coordinates of a point located in
Quadrant | that is the same distance from the origin as

point N? Sample answer; (Z%, 3%)
Need Another Example?
Graph point B at (151 —2). See Answer Appendix.

400 Chapter5 Integers and the Coordinate Plane

Graph Ordered Pairs

To graph an ordered pai, draw a dol al the point thal corresponds

1o the coordinates.

Examples

1. Graph point M at (—3. 5).

Meat, since e
y-ooordinate 5 5,

f—h--dcr-a'--u O] 17 346
L <l | =

i maove S units up

betwean —Jand —4.

down. Dvaw a dol

Start at the origin. | ] Draw a dol
Thexcoordnale s [ [T T 1T T T 111
Tsnmawez | H1+ a1
units 1o the left E EEEEE
2. int Nat (~21, —31
Graph point N at 25. 3.5 L
al [ 1T I
The x-coondinate 2 s Start &t the origin and | NN IENEE
betwean —2and —3. mowe 2 units left =1
- - P I Y I
P
—4-2 o]l 123 ax
1Hf ") 1 1 08|
= P =
: 1 |
The y-coordinate .1; Is Mest, move 3; units e

Got ik7 Do these problems to find out.

Graph and label each point on the coordinate plane below.

a. P(—2. 4) pl [l
b. O{0, —4) 3
4l : 3
e R’( 2 2}
f —3 —F (] 1 2 3 AKX
d. S[45 1)
S
R3
7

ST | o ST
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Copgighi £ meGows-H i Towce 1

Graph Reflections on the Coordinate Plane

You can graph points that are reflected across the x- and y-axes. Symbaols
Remember that poinls reflected across the x-axis will have the same Ligg Hag uabakion 4" 1 lafpe]
x-coordinates and their y-coordinates will be opposites. Points reflected e rellection of o pemt 4
across the y-axis will have the same y-coordinales and their x-coordinales

will be opposiles.

- Examples

3. Graph (2, —4). Then graph its reflection across the x-axis.
Graph poinl A.

To reflect across Lthe x-axis, keep the TIT [ J{ 111
same x-coordinale, 2, and take the
opposite of the y-coordinale.

Bl s mwwa

The opposile of —4 is 4. i

.i.l.:.'n_'

So, poinl A rellected across the x-axis is
located at point A2, 4). Graph point A"

Iy, Graph B(—1.5, 3). Then graph its reflection across the y-axis.

Graph point B.
5 T T T 1
To reflect across the y-awis, keep the 81573 4 r-‘i‘.'jlli. %
same y-coordinate and take the ——tiara —
opposite of the x-coordinate. T ‘. EENEE
The opposite of —15 is 15. TN REERT e
I [ 11 e |. *n
S0, point B reflected across the [ 11 ] o j
y-axis is point BTLS, 3). H— i
—4 —3 -1 o T .2 3 & ;
Geot i+7 Do these problems to find out. -2
3
e. Graph C[—1, 5. Then graph ils reflection across the x-axis. .:*:"

f. Graph D{E. 3% } Then graph ils reflection across the y-axis.

[ Examples |

3. Graph and reflect a point.
€I» - How would you graph point A on a coordinate plane?
Move 2 units right from the origin then mowve 4 units down

= When reflecting a point across the x-axis, which
coordinate stays the same? the x-coordinate

ﬂl = What do you need o do to the y-coordinate of the
original point to find the y-coordinate of the reflected
point? take the opposite of the y-coordinate
= What is the opposite of the y-coordinate? 4
= What are the coordinates of the reflected point? (2, 4)
€ - Why do you think they use the notation A’ to label the

reflected point of A? Sample answer: The prime notation
shows that the point is related to point A, but different.

Need Another Example?
Graph point L{—3, 4). Then graph the point that is a reflection

of point L over the x-axis. See Answer Appendix.

L. Graph and reflect a point.
m » How would you graph point B on a coordinate plane?
Move 1.5 units left from the origin then move 3 units up

= When reflecting a point across the y-axis, which
coordinafe stays the same? the y-coordinate

DY - What do you need to do to the x-coordinate of the
original point to find the x-coordinate of the reflected
point? take the opposite of the x-coordinate

= What are the coordinafes of the reflected point?
(1.5, 3)

@ = Suppose you reflected point B over the x-axis and the

y-axis, then connected the points. What figure would

you have? Be gs specific as possible. a right scalene
triangle

MNeed Another Example?
Graph point M{2, —2.5). Then graph the point that is a
reflection of point M over the y-axis. See Answer Appendix.
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(Ex,ampla )

5. Reflect points over the y-axis.
m » How would you graph (2, 4)7 Move 2 units right from the

origin and then move 4 units up. 5. Mr. Ayman is using a coordinate plane LY o
to design a . He hs points at —2. :
» How would you graph (2, —2)7 Move 2 units right from @ 4]s:;d {;ﬂi« H::;ECBPE —2) - ;13? T
the origin and then move 2 units down. across the y-axis. Then he reflects the R
: : : new point across the x-axis. What "'i""!_| e
m = What are the coordinates of the ordered pair that is o . ) 3 fo b
_ i f figure is Mr. Ayman using for his logo? S ] |
reflection of (2, —2) over the y-axis? (—2, —2) = i G I I
Graph (2, 4) and (2, —2). (2. —2) reflected I I I
= What are the coordinates of the ordered pair that is a across the yais is [—2, —2).
reflection of (—2, —2) over the x-axis? (—2, 2) Graph (—2, —2). (—2, —2) reflected across the x-axis is (—2, 2).
Graph (—2, 2).
@ » Suppose the (2, —2) is labeled as point X. What do you i :I_ _
think the name of the point (—2, 2) is labeled? Explain - i s
our reasoning. Sample answer: X*; When you reflect a iy %
’ i 5 . Pl ] . .].r e Got i+7 Do this problem to find out.
point, you add a prime symbol. Since this point was .
reflected twice, two prime symbols would be added. " e g. Shahira is drawing a map of the =4 F 1.4
> - —— school. Her room is al (—3, 4) and the ;
Nocrl Aaai  Danwey . _ gym is al (3, 4). The library is a reflection :
Martin is designing a formation for the marching band. One of (3, 4) across the x-axis. This point is :
corner of the figure is graphed at (4, 2) and another corner is reflecled across the y-axis lo graph i T PR
graphed at (—4, 0). He reflects (4, 2) over the x-axis. Then he the office. Whal figure is graphed on i
reflects the new point over the y-axis to graph the last comer. the: mags? 3
What figure will the marching band make? trapezoid; See : [Ear e | G4 |
Answer Appendix for graph.

pair of students and discuss any differences. (1,4

REm— S 1. Use a coordinale plane o '__3,—1] ] 1 11 |
Formative Assessment Use these exercises to assess REpECSRN Yasmies shin: - i
students’ understanding of the concepts in this lesson. e ‘mimf z
H-1, —4)and F{—RE. 4:]_ )
s 55 If some of your students are not ready for Then reflect point £ across the |~ a2 ‘i 123 4x
LA assignments, use the differentiated activities below. y-axis and point F across the L i
x-axis. What is the shape of At L2 \ 3
I @Y Pairs Discussion Have students work in pairs to SN e geredmeent®  [EETTIEM e = r,
complete Exercise 1. Have them trade their graph with another e triangle Rate Yourself! | :
¥

How confident are you apout |

ophima o Hhe coordinate
m m Trade-a-Problem Choose a location in the school 2. @ Building on the Essential Question How can the g;w? g: # m?:“:w !: g
from which to measure, and have students indicate the coordinale plane be used lo represent geomelric figures? appies. A -
position of a feature in the building, or on the grounds, using a Sample answer: You can graph and connect the { . i {,’ .'I f
number of feet east or west and north or south. Have them points to represent geomedtric figures on the | - - :
trade descriptions and find the locations. €1, 4 coordinate plane. | [ e | g
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Name My Homework

Coppighl £ Welapa-H | Tciost o

Graph and label each point on the coordinate plane to the right.
Examples 1 and 7

1. Tio, ) 2 Dz

3. K[—3.25,3) a. Mo, —1})
5. A-45,0) 6. A(-33.-3)
7. L(25, —35) 8. 5[4. 25‘}

9. Graph U35, —3) on the coordinale plane Lo the rght.
Then graph ils reflection across the x-axis. [Eosmple 3

10. Graph B{—7, &) on the coordinate plane on the right.
Then graph ils reflection across the x-axis. [Eosmple 3

1. Graph R{—2_ 5} on the coordinale plane to the right.
Then graph its reflection across the y-axis. Crample 4)

12. Amna is drawing a map of the park. She graphs the enlrance al
(2, —3). She reflects (2, —3) across the yaxis. Then Amma rellects
the new point across the x-axis. Whal figure is graphed on the map?
[Exampé= 5)

triangle

13. A poinl is reflected across the y-axis. The new point is located
at (—4.25, —1.75) Write the ordered pair thal represents the

original point. 425, —1.75)

14. ) Model with Mathematics A poinl is reflected across the x-axis.
The mew peint is {(—7.5, 6. What is the dislance between the two points?

12 units

Hax=3"
& 1

szl |

A—s.0 | ‘oo P2V |

4-3-2 ©| 1 2 3 ax|
Lyl |
s -} |
Aak L2 Me-ht |
g« | 3 |
* [
—4| L[5, =15) |
¥
g &
- RS LR
4 .l
i
-
-4—&—4 O] 2 4 & BX
B
g, =
—u
¥
g
&
234
—#—6—4 JOINZ 4 6 BX
s S
5
-2
1

ExPLAIN ELABORATE EVALUATE
Practice and Apply

Independent Practice and Extra Practice

The Independent Practice pages are meant fo be used as the
homework assignment. The Extra Practice page can be used
for additional reinforcement or as a second-day assignment.

Levels of Complexity
The levels of the exercises progress from 11to 3, with Level 1
indicating the lowest level of complexity.

Exercises
1-12, 22-33 1316, 34-37 17-1
Level 3 I @
Level 2 ]
Level 1 * L]
Suggested Assignments

You can use the table below that includes exercises of all
complexity levels to select appropriate exercises for your
students’ needs.

@I Approaching Level | 1-13, 15,17, 36, 37

C» onLevel

E Beyond Level

-1 odd, 13-17, 36, 37

13-21, 36, 37
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Emphasis On Exercise(s)
1 Make sense of problems and persevere in
: 18-21
solving them.
4 Model with mathematics. 14, 35
7 Look for and make use of structure. 17

Mathematical Practices 1, 3, and 4 are aspects of mathematical
thinking that are emphasized in every lesson. Students are
given opportunities to be persistent in their problem solving, to
express their reasoning, and apply mathematics to real-world
situations.

Formative Assessment
Use this activity as a closing formative assessment before
dismissing students from your class.

Have students describe how they would graph (—3, —2) on
a coordinate plane. Sample answer: From the origin, go left 3
units and then down 2 units to plot the point.

404 Chapter5 Integers and the Coordinate Plane

15. On a coordinale plane, draw tnangle ABC with verlices

135

A[—1, —1), B[3, —1), and C[—1, 2). Find the area of the triangle "
in square unils. B
6 sguare units %
—] =3 -3 i

16. The points (4, 3) and (—4, 0) are graphed on a coordinate plane. A,
The point (4, 3) is reflected across Lthe x- and y-axes. Il all fowr '_3
points are connected, whal figure is graphed? £
trapezoid

.f'? '*—:, H.O.T. Problems Higher Order Thinking

17. -3ldarntiﬂr Structure Three verlices of a quadnlateral are (—1 1),
(1. 2). and (5, —1). What are the coordinates of two verlices lhat will form bao
different paralielograms? Sample answer: (7, 2), (—5, 2)

Z)Parsavere with Problems Determine whether each statement is
sometimes, always, or never true. Give an example or a counterexample.

18. When a point is reflecled across the paxis, the new poinl has a negalive
x-coordinale. Sometimes; Sample answer: The x-coordinate of the new

point will be negative if the x-coordinate of the original point is positive.

19. The point {x, ¥} is reflected across the x-axis. Then Lhe new point is
reflected across the y-axis. The location of the point after both reflections

i (—x, —yl. always; The y-coordinate will be the opposite of the original
following the reflection across the x-axis. The x-coordinate will be the

opposite of the original following the reflection across the y-axis.

20. The x-coordinale of a poinl that lies on the x-axis is negalive.
sometimes; Sample answer: If the point is located to the left of the origin,

the x-coordinate is negative (—2, 0), if the point is located to the right of

the origin, the x-coordinate is positive (2, 0).

21. The x-coordinate of a poinl that les on the y-axis is posilive.
never; The x-coordinate of any point on the y-axis is always zero.

anx|

ST | o ST
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Name My Homework

Graph and label each point on the coordinate plane to the right.

22 B(—3.4) The xcoordinate 23. D{—15 25 E{;l J“ 4 ¥ ® Chasl
wemeret Wy is 3. The ycoordinate is 4. « 3 cakby*
15,25 2 =
1 A =1
3 1 1 1 4 4
24. 443, 13 25. 42}, -2}) ‘
4+ 4 2 2 4-3-2 O 1 13 #€
H-1 2 =
. =l kol
26. Cl1, 4.5) 27. FA—4,—35) [A——35"
2. 6(31. 3] 29. H|-3,-1})
5 ; .15
30. Graph N1, —3) on the coordinale plane Lo the rightl. iy ¥
Then graph its reflection across the y-axis. E. : H
]
31. Graph H[7, B) on the coordinale plane on the nighl. 3
Then graph ils reflection across the x-axis.
H—6—4 O I 4 6 8x
32. Graph A—6, 5.5) on the coordinate plane o the righL P N SN
Then graph its reflection across the x-axis. ¥ & s
-8 L]
33. Mahmoud is drawing a pkan for his vegetable garden. He graphs one K
corner al {(—7.5, 2) and one corner al (7.5, 2). He reflects (—7.5, 2) i
across the x-axs. Then Mahmoud reflects the new point across the e i
y-axis. What shape s the vegetable garden? il e .
rectangle wls4 0| 2 4 5 R
=75=8 4 {5,—1)
]
—
L

34, A ponl & reflected across the x-axis. The new point is lecated at
(4.75, —2 25). Wrile the ordered pair thal represents the original poinL

(4.75, 2.25)

35. () Model with Mathematics A poinl is reflected across the
x-axis. The new paint is (5, —3.5). Whal is the distance between
the two poinls?

7 units
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Power UP! rest practice

Exercises 36 and 37 prepare students for more rigorous
thinking needed for the assessment.

36. | This test item requires students to analyze and solve complex real-
world problems through the use of mathematical tools and models.

Depth of Knowledge DOK3
Mathematical Practices | MP1, MP4, MPG
Rubric

2 points Students correctly draw the triangle and
find the area.

i

1 point Students correctly draw the triangle, but
fail to find the area OR students have
errors in their construction but a correct

3. . This test item requires students to reason abstractly and
guantitatively when problem solving.

| Depth of Knowledge | DOK2
| Mathematical Practices | MP1, MP5
Rubric

| 1point | Students correctly answer the guestion.

i

406 Chapter5 Integers and the Coordinate Plane

power Up! Test Practice

36. Draw triangle XYZ with vertices X{—3. 2), Y14, —2). and [T ¥
Z{—3, —2) on the coordinale plane. Then find the area :
of the triangle in square unils. X e
14 square units \\1‘_
—4 — rd o 1 e 3 ax
z S ¥
—4

37. Whal are the coordinates of poinl H after il is reflected | | o
across Lhe x-axis, and then rellected across the y-axis? &
H-—25132
(2.5, —3.25) | ! %al
[uts O3 46ax
S
s
LLITE:
Spiral Review
Multiply.
Mixix1=1 39.3x3x3=27 |40.6 x 6 x 6= 216

41. Use the geomelnc patlern below Lo find the number of unil squares in the
mext ligure.

25

O]

42, Aya saved a lolal of AED 210. Each week she saved the same amounl of money.
She has been saving for 7 weeks. How much money did Aya save each week?

AED 30

= Sk

B30 | A D
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Find Distance on the Coordinate Plane

WHAT is the relationship between coordinates and distance?

Karim's house and school are each shown on the ] T T 1T 11
map. What is the distance between the two painls? | | P ;H"-;:j
3 ¥
What do you know? | canuse the map to find ~ — ‘;% _ é?’:
X
the location of Karim's house and the school. 5 4-—3—3—10| 1 2 2 4 &

What do you need Lo fing? the distance between

Karim's house and the school

Find the distance between Karim's house and the school.

| Stap'l 1 | Find the coordinates of Karim's house and the school.
Karim's House: (5. 3) School: 2:3)
Step 2| Wirile the x-coordinates for each location in the lable.

Location  x-coordinate

4
house 5 £
schoal 2

f_sltn_;_l 3| Find the difference belween the x-coordinales.

a :

¥ 3 units

’; 1 Etap & | Draw a line connecting the points in the coordinale

£ plane above. How many unils are balween the
painls? 3 units

3

How does this compare o your answer from Slep 37

: They are the same.

f‘ So, there are 3 unils belween Karim's house and the school.

The Number System

Inquiry Lab

5 Mathematical
Practices
1,34

A 4
Focus narrowing the scope

Objective Find the distance between two points on the
coordinate plane.

Coherence connecting within and across grades

Now
Students find the distance between two
points with the same x- or y coondinates.

Rigur pursuing concepts, fluency, and applications
See the Levels of Complexity chart on page 412.

ENGAGE EXPLORE

Launch the Lab

Activities 1 and 2 are intended to be used as whole-group
activities. Activity 1is designed to provide more guidance
than Activity 2.

@ @ As students complete the Activity, remind students

that the x-coordinate is the first number in the ordered pair and

the y-coordinate is the second number.

Ask:

= How many units right along the x-axis do you need to move
to be directly below Taylor's house? below the school?
5 units; 2 units

« How many unifs up do you need to mowve to be at Taylor's
house? at the school? 3 units; 3 units

= Are the points on the same horizontal or vertical line?
horizontal
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iHands;OnActivity 2

1 @) Remind students that distance is always positive.

Since they are finding the distance between the two points

they will need to find the absolute value of the distance each

point is from the x-axis.

Ask:

= How many units left along the x-axis do you need fo move
to be directly below point A? 2 units

= How many units up do you need to move to be at point A?
3 units

= How many units left along the x-axis do you need fo move
to be directly above point B? 2 units

= How many units down do you need fo move to be
at point B? 4 units

= Are the points on the same horizontal or vertical
line? vertical

ExPLOorRE ExPLAIN ELABORATE EVALUATE

Collaborate

The Investigate and Analyze and Reflect sections are
intended to be used as small-group investigations. The Create
section is intended to be used as independent exercises.

Levels of Complexity
The levels of the exercises progress from 1to 3, with Level 1
indicating the lowest level of complexity.

| Q_‘Enp-l 1 Find the coordinales of each pont. [ b | ]
point A: (72:3) Point g: (=2 —4) 5 ﬂ ¢
| 1 I
P 4—3-J0ol 1 2 34
[Step2 | Counl the number of unils belween each 3 !
y-coordinate and the x-axis. T2
g
4] 1 |

Point = pcoordinate  Distance from x-axis
A 3 3 F 4:)
E —4 4

Step 3 | To find the distance belween the wo poinls,
add the dislance from the x-axis lo each poinl.

Qtnp II._[ Diranw @ line connecling the points. How many

units are between the pointe? 7 units

How does this compare Lo your answer from Step 37
They are the same.

So, the distance between poinl A and point Bis | 7 unils.

Exercises
1-3 9-15 1617
Level 3 l °
Level 2 -
Level 1 i ™
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":ﬁ Modal with Mathematics Work with a partnier. Draw a line between
each pair of points. Then find the distance between the points.

4. 3 units 2. 4 units
¥
o )
3 3
2 2 r
i i
dre gy a-—3-2 O] 1 23 ax 4-3-—3 WO 13 3 II
L ™
3 —2 -
—3]  — —3
u ¥
i 4

BHands;OnActivity 2]

Find the distance between point A and peint B on the cooerdinate plane.

TP
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G Model with Mathematics Work with a partner. Plot each pair of points
on the coordinate plane. Then find the distance between the points.

3 C-2,—4,D(-2,—1 Junit 4. E-3,—1), A, —1) Sunits

by ¥
4[ 4
sy, | HF k|
e A ! 2
1t 1
—4 -3 DE { 23 ax 4-3-2 O] 123 a%|
II.:I -
-!t £ gl F |
af -3
F -qt -4

5. G{1, —2), H(3, —2) 2 units 6. K(3, —4), 1(3,2) © units

]
4}r -1’
3 |
2 2 .
—4-—3-2 D I 2 3 4K 4-—3-2 O 1.2 qx
~2f —— 2
| 6 |H 2
-4
T
4 i 5 units 3 units
T Ma 1. M—11 B. P4 4), 4.1
¥ I y
4 -1’ !
3 £l
2 2
N e—p—————a 1 0
|4-3-2 O] 1 2 3 4% 4-3-3 @] 1 2 3 4%x
2 -2
-3 -1
| -4
'

@1 @) Pairs Discussion Have students work in pairs to
complete Exercises 1-8. Remind students to count units at the
end of the grid square. If students are having trouble
accurately counting units, suggest that they use the axis scales
to check that their lengths are correct. For example, in Exercise
1, the segment extends from 1to 4, so UV is 3 units long. In
Exercise 2, the segment extends 2 units to the x-axis, and then
2 units beyond, so ST is 4 units long. “P1,4,6,7

€1 @) Trade-a-Problem Have students write a problem
similar to Exercises 3—-8. Have them trade their problem with
another student and solve. Ask the pairs to discuss when they
might find distance between points outside of math class.

1,4
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€ O @) Fair an Approaching Level student with a
Beyond Level student to work together to complete Exercises

9-15.
m Hawve students work in pairs to answer Exercises 13-15
and answer the following question.

Ask:
= Is it easier to use your rule to find the distance between the
points or fo groph the points and count the units?

(1 & | 1_:,“
1 ) i
g1

4 O, Yemar O

o

€ @) Instead of assigning Exercise 17, have students write
two ordered pairs that either have the same x-coordinates or
the same y-coordinates. Have them explain how they would
find the distance between the two points. &1, 4,7

@ m Trade-a-Problem Using the problem written in
Exercise 16, have students trade and solve each other's
problem. Have them discuss any similarities and differences.

13

@ Students should be able to answer “WHAT is the
relationship between coordinates and distance?” Check for
student understanding and provide guidance, if needed.

410 Chapter 5 Integers and the Coordinate Plane

e —

ol ored-e

kel

; J Sample answers: 13-16

Work with a partner to complete the table below. Use your answers from
Exercises 3—6. The first one is done for you.

Coordinates Horizontal or  Same or Different

i Used Vertical Line? Cuadrant? e L
2 2 omd ~1 vertical A Pevent 4 mits
a 3 — 4 o —1 vertical same 3 units ,'/
10 4 —3 omd 1 horzontal different 4 units
n 3 1amd 3 horizontal same 2 units
12. 4 —4 o 2 vertical different 6 units

13. Compare your answers from Exercises 10 and 11. Whal is the relalionship
between the coordinates used and the length of each line?

Ifi Exercise 10, you could add the absolute values of —3 and 1 to find the
length of the line. In Exercise 11, you could subtract the absolute values

of 3 and 1 to find the length of the line.

14. Name the coordinates of two points thal have the same x-coordinates and
are 8 unils apart. (2. 5)and (2, —3)

15. ':,Baamn Inductively Use absolute value to write a nule for delermining
the dislance belween two points on a coordinale plane that have the same

x-coordinate, The distance can be found by finding the absolute value of
the difference between their y-coordinates if both are positive or if both
are negative. If one y-coordinate is positive and the other is negative,

add the absolute values.

16. :} Meodel with Mathematics Wrile and solve a realworld problem thatl

imeolves determining dislance on a coordinate plane. A map shows Aisha's
house at (5, —7) and the library at (5, 3). What i= the map distance between

Aisha's house and the library? 10 units

1. @ WHAT is lhe relalionship belween coordinates and distance?
To find the distance between two points on a horizontal line, use their

x-coordinates. To find the distance between two points on a vertical line,

use their y-coordinates.

TP
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The Number System

-w

The Humiber System

Focus narrowing the scope

Objective Apply mathematics to problems arising in the
workplace.

This lesson emphasizes 2)Mathematical Practice 4 Model

ST
CENTURY CAREER

Fn I: rf: with Mathematics.

I Coherence connecting within and across grades
Scientific lllustrator )
If you are artistic and have a strong interest in science, b Prevlﬂus Nuw
i P bout jentific illustrat Students comparned and ordered rational Students apply the content standand to
o iy 2 o 2 numbers sofve problems in the workplace.

Scientific illustrators combine their artistic abilities with
their scientific backgrounds to draw scientifically accurate
images. Karen Carr, a wildlife and natural history artist, has
artwork in scientific publications, museums, and zoos. To
draw animals that are extinct, she examines fossils, talks to
scientists, and uses measurements and proportions from
scientific literature.

Rigur pursuing concepts, fluency, and applications
See the Career Project on page 416.

ENGAGE EXPLORE

Launch the Lesson

Ask students to read the information on the student page
about scientific illustrators, and answer the following questions.
Ask:

= What do you think scientific illustrotors drow? Sample
answers: bugs, plants, body parts

= Where do scientific illustrators get the information they need
to draow accurate images? Sample answer: They might examine
fossils, or use the measurements they find in literature.

= What cfasses help students prepare for a career in scientific
illustration? Sample answers: Algebra, Biology, Geometry, and
Life/Figure Drawing

!

21" Century Career Scientific llustrator 411




ExrLaIN ELABORATE

Collaborate

€™ @ Trade-a-Problem In groups of 2 or 4, have students
write a real-world problem using the dinosaur measurements
in the table. Have students trade their problems, solve each
other's problem, and discuss the solutions. ®£1,2,4

€ @) Roundrobin Assign students to a 2- or 3-person
learning team. Each team member will solve an exercise until all
of Exercises 1-6 are complete. Have each team discuss their
results to find errors and check their solutions. ®1,6

. Career Portfolio

When students complete this page, have them add it to their
Career Portfolio.

Today, scientific illustrators must be proficient not only

in using pens, pencils, and brushes, but also in computer-
generated illustrations, computer animation, and
three-dimensional rendering.

412 Chapter 5 Integers and the Coordinate Plane

> You be the Scientific lllustrator!

1. Wrile the length and height of an
Argenlinosaurus as decimals. Use bar
notation if necassany.

11483 ft, 241 ft

2. How much taller was a Velociraptor than
a Microraplor? Wrile your answer as a

decimal. 232 ft

3. Which is greater, the haighl of the
Argentinosaurus or the length of the

Camplosaurus? Deight of Argentinosaurus

Use the information in the table to solve each problem. Write in simplest form.

4. How much longer was a Camplosaurus

than a Velociraplor? Plol your answer on
the number line. 10-%
-
01234567E01W0H12

Compare the heights of all four dinosaurs.
Order them from least lo grealesL

24 _7 4 1
a5 35‘;‘. ﬂ'ﬁ‘ 2410

An arlis! is crealing a mural in which a
1
Microraplor is 15 timves the actual size.

What is the length of the dinosaur in the

15
3_—ft
mural? 16
Dinosauwr Measurements
Dinosaur Length (ft} = Height {fi)
Argentincsaurus 11--'|-E1 24 1:;
Camptosaurus 1&% 11;
Mirorapéor 2EE 21“5'
Vielociraptor Sa 35
2 Career Project
: ; ; What ave soume
It's time to update your career portfolio! Investigate the education Fevaa 5
and training requirements for a career as a scientific illustrator. weed o nchiwgl?

PECOME o scientilic
Mustvent-or?
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Vocabulary Check

Complete the puzzle by unscrambling the letters below to reveal words from
the vocabulary list at the beginning of the chapter.

[o ] 38 L
RIE|g|I|o|(N|S I
e
olr(p|i|N|Aa]lT
-
plalrialT|E|D B
o .4 *
xns.nnn Y
e N M
O f A D MNTLA S | M A H S
K o e A AN T v HLE PLE B
% A K OB s 1 A 8D B Y L A N F
# s E B R R OEDETDRPAI GUEP

Complete each sentence using the vocabulary list at the beginning of
the chapter.

1. p rational number i a number that can be wrillen a< a fraclion.

2. A number thal is less than zero is a Megative integer
3. A number thal is grealer than zero is a POSitive integer

4. The 3bsolute value of a number is the distance belween Lhe
number and zero on a number line.

5. The division of a terminating decimal ends.

6. A decimal whose digils repeal in groups of one or more s
 repeating decimal

Copgighi £ meGows-H i Towce 1

7

; 4
f"

/)

Vocabulary Check

.~ @@ Numbered Heads Together Assign students

LW 0504 to a 3- or 4-person leaming team. Each member is
assigned a number from 1to 4. Each team completes the
Vocabulary Check, making sure every team member
understands the terms and definitions. Call on a specific
number from one team to present the team’s solutions to
the class. 91,3,6

Alternate Strategy

m ‘D To help students, you may wish to give them a
vocabulary list from which they can choose their answers.
A vocabulary list for this activity would include the following
terms.

« absolute value (Lesson 2)

« negative integer (Lesson 1)

« positive integer (Lesson 1)

« rational number (Lesson 4)

+ repeating decimal (Lesson 5)

« terminating decimal (Lesson 5)

Chapter 5 Review 413



Key Concept Check
@@ A completed Foldable for this chapter

should include a review of comparing and ordering rational
numbers.

If you choose not to use this Foldable, have students write a
brief review of the Key Concepts found throughout the chapter
and give an example of each.

Ideas for Use

@@ Have students work in pairs to discuss their Foldables.
Have them practice speaking in a collaborative setting by
sharing how they have completed their Foldable thus far and
how they could finish it. Have each student complete their
Foldable and trade with their partner to discuss any similarities
and differences. @1,2.5

Got It?

If students have trouble with Exercises 1-5, they may need
help with the following concept(s).

Concept Exercise(s)
opposites (Lesson T} 1
absolute value (Lesson Z) | 2.4
coordinate plane (Lessons 6and 7) | 3
terminating and repeating decimals (Lesson 4) 5

414 Chapter 5 Integers and the Coordinate Plane

Key Concept Check
Use Your

Use your Foldable to help review the chapter.

Topr barwe

Compare and Order Numbers

Exevnsples

Got it?

Circle the correct term or number to complete each sentence.

1

The opposile of —4 s (—4,8).

. The distance of a number from 0 is ils :appos:te..

. The valee lisled first in an ordered pair is the @Hmrdinal@].

. The absolute value of 17 is (—17, §7).

. (135, is a lerminaling decimal

WD
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Power Up! performance Task

City Grid
Maps are often represented on coordinale planes like the one shown below. Each

unil on the grid represents one mile. Example: A building located at (0, 2) is 2 miles
away from a building located al (0, 4).

'Write your answers on another piece of paper. Show all of your work to
receive full credit

Part A

There are six buildings thal need o be plolted on a city grid: City Hall {0, 1),
Hamad Stadium (3, 2), Al Ansar High School (—4, 1), Al Ansar Mall (4, —3), Abdulla
Bin Alzubair School (—4, 3), and Dale’s Mill (—3, —4). Place a poinl on the graph
lo represent each building and kabed it with the correct building name.

Part B

Which building is farther Lo the west: Abdulla Binm Alzubair School or the Dale's
Mill? Explain your answer in words and by wriling an inequality using the proper
coordinales and eithver the greater than (<) or less than (=) sign.

Part C

All roads in the city lravel gither north and south or east and wesl. How many
mikes must the cily's residents ravel 1o go from the Hamad Stadium o Dale’s
Mill? Explain. Your explanation should include absolute value.

Power UP!- Performance Task

This Performance-Based Assessment reqguires students to
solve multi-step problems through abstract reasoning,
precision, and perseverance. This practice scenario can be
used to help students prepare for the thinking skills that will be
used on the Assessment.

A complete scoring rubric with answers to the Exercises can
be found in the back of the book.

Chapter 5 Performance Task 415



Answering the Essential Question

Before answering the Essential Question, have students review
their answers to the Building on the Essential Question
exercises found in each lesson of the chapter.

= How can you use integers to represent data?

* How can absolute value help you to understand the
size of a guantity? Give an example.

* How can symbols and absolute value help you to
order sets of integers?

* How are repeating decimals used in real-world situations?
= How can a number line help in ordering rational numbers?
= How are number lines and the coordinate plane related?

* How can the coordinate plane be used to represent
geometric figures?

Ideas for Use

=0 (I Think-Pair-Share Have students work in pairs.
S0 pose the Essential Question. Give students about
one minute to think about how they could complete the
graphic organizer. Then have them share their responses with
their partner before they complete the graphic organizer.

™15
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Use what you learned about integers and the coordinate plane to complete

HOW are integers and absolute
value used in real-world situations?

|—-—\___\_,____ A n— .

|
i

[ | Any number of the set [.. —4, —3,—2,—1,0,1,2,3,4.)
| where ... means continues without end.

|
 —

—

|

I

I —

I — C— : —

| aralube verdue |I The distance between a number and zero on a number line. i
| |
| |' |
{ _L |
b e — e e e e e e s ]
| T A Py R R L R L
| Desoribe m realworld Shuskise Husl can e represeshed by Hie sl wabue o8 27, |
P T o= S ——
!Sample answer: Mona deposited AED 27 in her savings. The amount of change in her account |
iisrepresentedhyﬂ. !
k- T e E—
L —————— e = 3
!Mﬁgnm&ﬂhﬁﬂh“dﬂ:wwﬂm-ﬂf‘—ﬂ |

[Sample- answer: The temperature in Fargo, North Dakota, was —16F. The absolute value,
i16, represents the number of degrees below O°F.
|

L1

j 3 e = e

|
|
|
|

@-lmﬂm Essential Question. HOW are inlegers and absolule value
used in real-world siluations?
See students” work.

[EETEER]

FE LR T e




Capyrgh & MefomacH B Basnsss

DIVIETEN 380 W% OB Gty | g (iVnd it agin S csenidad i svel Jaska it nonck s (8ef o i ERBEa s Daty | g

Numerical and algebraic expressions can
be used to represent and soive real-world
problems. In this chapter, you will write
and evaluate expressions and apply the
mwmmm
equivalent expressions.

Chaptery,

maﬂmﬂdhw
unknown number in an expression or
mmmm@ﬂmm
solve one-variable addition, subtraction,
multiplication, and division equations.

Functions and|
Inequalities
mmmmmm
this chapter, you will represent and
analyze the relationship between two
variables using functions. You will also
write, graph, and solve one-variable
inequalities.

At the end of this unit, students should be able to
answer “How can you communicate mathematical
ideas effectively?”

Each chapter explores a different essential question
that assists students in answering the unit guestion.
The lessons in each chapter include exercises that
lead students to various aspects of the essential
question.

Apply and extend previous understandings of

arithmetic to algebraic expressions.

1. Write and evaluate numerical expressions
involving whole-number exponents.

2. Write, read, and evaluate expressions in which
letters stand for numbers.

a. Write expressions that record operations
with numbers and with letters standing for
numbers.

b. Identify parts of an expression using
mathematical terms (sum, term, product,
factor, guotient, coefficient); view one or
more parts of an expression as a single entity.

continued on page 424

Unit 3 Expressions and Equations 817




c. Evaluate expressions at specific values of their
variables. Include expressions that arise from

Callalwovat

;*—-'lf';_-f- Unit Project Preview
i B, L R

y 0 S

formulas used in real-world problems. Perform
arithmetic operations, including those
involving whole-number exponents, in the
conventional order when there are no
parentheses to specify a particular order
(Order of Operations).

3. Apply the properties of operations to generate
equivalent expressions.

4. ldentify when two expressions are equivalent
(i.e., when the two expressions name the same
number regardless of which value is substituted
into them).

Reason about and solve one-variable equations

and inequalities.

5. Understand solving an eguation or ineguality as a
process of answering a question: which values
from a specified set, if any, make the equation or
inequality true? Use substitution to determine
whether a given number in a specified set makes
an equation or ineguality true.

6. Use variables to represent numbers and write
expressions when solving a real-world or
mathematical problem; understand that a variable
can represent an unknown number, or, depending
on the purpose at hand, any number in a
specified set.

alleporate

Hawve students record their resuls in a table.Then
they can graph the ordered pairs from the table.

The Unit Project can be found on pages 649—650.

418 Unit 3 Project Preview

R — [\

It's Out of This World The speed at which a planet orbits the sun or a

moon orbits a planet is called orbital velocity or orbital speed. Each planet

and moon in our solar system has a different average orbital speed.

Wark with a partner. Take turns counting the number of steps you each lake

while walking in a circle for 10 seconds. Then use the information to find

the approximate number of steps you take in 20, 30, and 40 seconds.

Write and graph the ordered pairs o represent your walking speed.

At the end of Chapter 8, you'll complete a project to compare two planats’

orbits around the sun, Their speed is out of this world!

« My Wealking Speea

Number of Seps

i) A IVEROE Uy VB ST LA,
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. Expressions and Equations

Focus narrowing the scope
@ Essential
|

Question l'his chapter focuses on Expressions and Equations.
HOW is it helpful to write
numbers in different ways? Coherence con necting within and across grades
2 Mathematical Practices Previous Now Next
12,3,456,7 Stude ned anc Students write and

simplify expressions
using properties.

Rigﬂl’ pursuing concepts, fluency, and applications

lhe Levels of Complexity charts located throughout this
chapter indicate how the exercises progress from conceptual
understanding and procedural skills and fluency, to application

" Sailboats can travel at a

criising speed of about 6 knots., and critical thinking.

In i recent race from the

United States to the United

Kingdom, a racing sailboat
_ ravled st an avrage speed - Launch the Chapter
| of 25.8 knots.
3 Use the bar diagram below Lo @

rs find the difference between the %/ Math in the Real World
i Zﬂ:ﬁ:jm FERORC Sailboats To help students with the bar diagram, remind them
5 that the sum of the cruising speed and some number is the
E average speed of the racing sailboat. This number is the
E difference between the two speeds.
£ e
L 6 19.8
3
i FoLDABLE
= study Organizer
i B @ Use the Foldable
2 ot out the Foldable from SCE your Foldahie throughout this chapter
nl s it ok the book. at the E“d'“”hechaplg.-. P to help you learm about
-? e ESSiD'“s-
apr
Chapter 6 Expressions 419
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Vocabulary Activity

As you proceed through the chapter, introduce each
vocabulary term using the following routine. Ask the students
to say each term aloud after you say it.

Define: An algebraic expression is a combination of variables,
numbers, and at least one operation.

Example: 5h — 7
Ask:

= Whaot are some examples of algebraic expressions? Sample
answers: x +13; 10 — d

Reading Math

@ Have students read the Meaning of Division section.

Students explore the meaning of division as seen in different

contexts in word problems. They examine meanings such as

share, to take away equal amounts, and to find how many

times greater. Have students read about the other meanings

of division.

Ask:

= How is one meaning of division, to put objects into equal
groups, similar to another meaning to share equally? Sample
answer: If you are sharing equally, you are giving an equal
amount to each group or person.

= What division sentence could you write for the word problem
under “to take away equal omounts™? 26 - 6.5=n

= Whaot is another term for “to take away equal amounts™?
repeated subfraction

= How do you know that you should divide and not subtract to
find the answer for the third word problem? Sample answer:
The question is, “About how many times as long..." The word
times indicates that you should divide the greater length, 4,160
miles, by the lesser length, 1,900 miles.

420 Chapter 6 Expressions
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ools Do You Need?

algebra defining the variable like terms

algebraic expression Distributive Property numerical expression
Associative Properties equivalent expressions perfect sguare

base evaluate powers

coefficient exponent properties
Commutative Properties factor the expression term

Study Skill: Reading Math

Meaning of Division Look for these other meanings when you are solving a
word problem.

= To share:
Ibrahim and his friend are going o shane
3 apples equally. How many apples will each
boy have?

= To take away egual amounts:

Emnan is making bookmarks from a piece of : e
ribboan. Each bookmark is 6.5 cenlimeters long. I: ' ' :
How many bookmarks can she make from a e E I et L = i
piece of nbbon thal i 26 cenlimeters long?

« To find how many tmes greater: b
The Nile River, the longesl river on Earth, Ml ey &,000 ke

i5 6,700 kilomelers long. The Rio Grande River
is 3100 kilomelers long. Aboul how many times

mem km  [Rio Grande I
as long is the MNile as the Rio Grande? = =

Practice

Identify the meaning of division shown in each problem. Then solve the problem.

1. Ahmed's family wanls 1o buy a flal- 2. Afullgrown blue whale can weigh
screen lelevision that costs AED 1,200, 150 tons. An adull African elephant
They plan 1o pay n six equal paymenls. weighs aboul 5 lons. How many
Whal will be the amount of each Limves as greal does a blue whale
paymen? weigh as an Afrcan ebkephant?
sharing; AED 200 how many times greater; 30 times

FETREE W 2 R
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Read each statement. Decide whether you agree [A) or disagree (D). Place a
checkmark in the appropriate column and then justify your reasoning. See students” work.

You musl follow the onder of
operations Lo find the value of a
numerical expression.

A variable is a symbol used lo
represent an operalion.

I| The phrase 4 less than x is wrillen
asd4—x.

The mulliplicative identity is O.

Sublraction is a commulative

The Dislributive Property combines
dr.lr_lll.u::-n drld I'I:HJHI[.‘IEILdlIUr!

Here is an example of how expressions are used in the real world.

Activity Use the Internel lo find the cost of admission 1o a science
museum. How much will your admission lickel cosl? Are there any
other evenlts al the museum thal you would pay 1o see?

See students” work.

In this activity students assess their prior knowledge by
determining whether they agree or disagree with each
statement about concepts in this chapter.

= You may want to add a third option of I don't know" for
those students who do not have any prior knowledge of
the content of the statement

= After completing the chapter, have students return to this
page and see if any of their responses would change now
that they have finished the chapter.

.:;;: illfl-

[ nu! rlf i llf%iljll
“r,l'rh, T .”.l il L fl”

Activity 1
Students learn how to apply the use of expressions to model
and solve a real-world situation.

0

Activity 2
Use the Graphic Novel to help students learn about using
expressions to solve problems.

Ask:
* What mothematical operations can be used to solve this
problem? Sample answer: addition

Chapter 6 Expressions 421
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Use this page to determine if students have skills that are
needed for the chapter.

Quick Review

Students with strong math backgrounds may opt to go directly

to the Quick Check.

Example Skill
1 Multiply whole numbers.
2 Add and subtract fractions.
Quick Check

If students have difficulty with the exercises, present an
additional example to clarify misconceptions they may have.

Exercises 1-3
Evaluate 6 x 6 X 6 X 6 X 6. 7,776

Exercises 4-7

N 3_51 51
FII‘Id48 24.28

Track Your Progress

Prior to beginning this chapter, have your students go to
pages xix—xxii to rate their current knowledge. At the end of

the chapter, you will be reminded to have your students return
to these pages to rate their knowledge again. They should see

that their knowledge of the key ideas has increased.

422 Chapter 6 Expressions

0000000

Are’ ?ou eady? , _
el ”.R-- Try the Quick Check below. 1]
— ——
K L —
Example 1 Example 2
Multiply 5 % 5 X 5 X 5. Finda%—!%.
5 is used as a factor four limes. 3% = 3% N1
Exbhxbxb=625 . F
_1E= _1§
3
25 Subiract
jr uick ]_[
\ =
-y eck f’_‘fj S
-\-\_\""\._\_\_\_\_ --\.\_\_\_'_,_,.,-o-_"_"'f"
Numbear Patterns Multiply.
L7x7x7= 343 2I2x2x2=8 3. 9x9x9x 9= 6561
Sl
iy
Fractions Add or subtract. Write in simplest form. I:I
4 1_ 3 .9, 8 1 5. . &
L5310 5.5t3=19 B 35-25= 1
L u:hat fraction more of the coupon books did Mansour sell than Yousil? C Book Sal
20
How Did ; Which problems did you answer correctly in the Quick Check?
Shade those exercise numbers below.
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Inquiry Lab

Structure of Expressions

(m HOW can you identify the parts of an expression using 2 m'ﬁmp
* mathematical terms? 134

Fitness Fortress recycles plastic water botlles. On Tuesday, 8 bollles were placed
in the bins. On Wednesday, 8 more boltles were recycled.

You can use an expression Lo represent the number of boltles thal were
recycled. An expression consisls of a combination of numbers and ocperalions.
Each lerm of an expression is separaled by a plus or minuws sign.

|{Step 1| Use a bar diagram lo represent the number
 of bollles recycled on Tuesday. Use a

second bar diagram to represent the Tuesday & battles |

number of boltles recycled on Wednesday.

L = - |
( Step 2| The addilion expression 8 + 8 represents the tolal How many

terms are in the expression? 2

Does the expression represenl a sum, product, or guotienl?

sum

{ S‘hap 3'_1 The mulliplicalion expression 2 ¥ 8 also ropresents the lolal.

How many terms are in the expression? | 1

Dowes the expression represenl a sum, product, of guolienl?
product

Woark with a partner. Rewrite each sum as a product. Then identify the number
of terms in each expression.

1LH+14= 2x14 2. 92+92+92= 3x92
Sum: 2 terms Sum: 3 terms

Product: 1term Product: 1term

Expressions and Equations

Focus narrowing the scope
Objective Explore parts of an expression.

Coherence connecting within and across grades

Now Next

Students use models to identify the Students will write and evaluate

different parts of a numerical expression. expressions imvolving whole number
exponents

Rignr pursuing concepts, fluency, and applications
See the Levels of Complexity chart on page 427.

EnGAGE EXPLORE

Launch the Lab

Activities 1 and 2 are intended to be used as whole-group
activities. Activity 1is designed to provide more guidance to
students than Activity 2.

g
:

1% @) Pairs Discussion Before beginning the activity,
have students discuss with their partner how multiplication is
repeated addition. Have them use manipulatives, such as
counters, to demonstrate several multiplication problems and
their repeated addition equivalents (e.g., 8 +8 = 2 x 8).

.45

€ @) Trade-a-Problem Have students work in pairs to
draw a bar diagram that shows how a repeated addition
expression is equivalent to a multiplication expression. Then
have them trade their bar diagrams with another pair of
students. Each pair should correctly write the repeated
addition and multiplication expressions. 1,4,5

Inquiry Lab Structure of Expressions 823



{Hands OnActivity 2 )

(AL @ Think-Pair-Share Have students work in pairs. Give
them about one minute to think through how they would
create their bar diagrams for Activity 2. Then have them create
the bar diagrams, cut them out, and tape them to their student
page. Have them trade pages with their partner. Each partner
should verify that the bar diagram created is accurate. Have
students discuss and resolve any differences. Then have them
agree upon a bar diagram to draw in their textbooks. Call on
one pair of students to share their responses with the class.

*™1.3.45

C® @ Pairs Discussion Have students continue working
with the same partner they did in the activity above. Have
them extend Exercise 6 to identify the properties of
mathematics that allow them to write 19 + 56 + 19 + 56 as

2 x (19 + 56).@1,3,7

424 Chapter 6 Expressions

Some expressions can be wiitlen as the product of a sum. For example,
2 x (3 + 4) represents the product of 2 and the sum of 3 and 4. The
expression 2 x (3 + 4) can also be thought of as the product of two foctors.

factors,

h

» +
2% (3 +4)
TR, I

product

2

fHands Dn!

Amna and Buthaina are selling tins of cashews for a school fundraiser. Amna sold
5 tins on Monday and 5 lins on Tuesday. Buthaina sold 4 tins Monday and

4 lins on Tuesday.
|____ 1 Divide and label each bar diagram to i ) :
represent the amount sold each day. nhcay S tins 4 tins
Tuesday 5 tins 4 tins

| __2"'_ Wrile an expression involving a sum of four lerms Lo represent the
Lotal amount sold.
5 1+/4 |+!5 |+ 48
|Step 3"1_ Complele the expression below involving the product of a sum to

represent the tolal amount sold.

2x(5 + 4

In the expression above, what are the two lfactors? Zand(5+4)

I the expression above, which faclor can be thought of as both a

)

Work with a partner. Rewrite each sum as the product of a sum.
Then identify the factors.

2A+4+14+4=2x(11+4)
Factors: 2 and {1+ 4)

single lerm and a sum of two lerms? (5 + 4)

4, 32+324242=2x(32+2
Faclors: 2 and (32 + 2)

5. 79+8+79+8=2%([T9+8 g w466+ 56+19=2%(56+19)
Factors: 2 and (79 + 8) Factors: 2 and (56 + 19)

LEART R B MR 3 TS
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g il =

{2l ey b
‘Work with a partner. Represent each expression using bar diagrams.

L 5+5
5

B 94+9

‘Work with a partner. Represent each expression using bar diagrams.
Then identify the factors.

9. 2x{3+1
Factors: 2and (3 + 1)

Which factor s alse a sum? 3

B+1

10.2 x5+ 32}

Factors: 2 and (5 + 2)

Which faclor is aleo a sum? 3

(5 + 2)

‘Work with a partner. Represent each diagram as a sum.

0w 17+17 | = |

2 74+ 74 [

‘Work with a partner. Represent each diagram as the product of a sum.
Then identify the factors.

13. Product: 2 X (5 + 8) | B |
Factors: 2and (5 + 8) | = J
Which factor s alse a sum?
5+ 8)

14. Product 2 % (54 + 58) | = ]

Factore: 2 and (54 + 58)

Which factor i also a sum?
(54 + 58)

ExpLORE ExPLAIN ELABORATE EVALUATE

y » Collaborate

The Investigate and Analyze and Reflect sections are
intended to be used as small-group investigations. The Create
section is intended to be used as independent exercises.

Levels of Complexity
The levels of the exercises progress from 110 3, with Level 1
indicating the lowest level of complexity.

Exercises
1-14 15-19 20, 21
Level 3 ; [ ]
Level 2
| |
Level 1 i. °

€1 Y Team-Pair-Solo Have students work together in a
four-person team to complete Exercises 7 and 8, ensuring that
each student understands how to draw the bar diagrams. Then
have teams divide into pairs to complete Exercises 9 and 10.
Finally, have students complete Exercises 11-14 individually.
Then have them rejoin their original team to discuss responses
and share solutions. %1,3,4,5

€ @D Pairs Present For Exercises 7-10, have students
work in pairs to decide on the accurate bar diagrams to model
the expressions. Have them prepare a brief oral presentation
to explain to the class why they chose that model and how it
shows whether or not the expressions are equivalent.

O1,3,45
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1 @D Pairs Discussion Work together as a class to

complete Exercises 15-18. Then have students work with

a partner to complete Exercise 19. 1,3

Ask:

= Whaot does the word “sum”™ mean? answer for an addition
problem

= Whot does the word “product” mean? answer for a
multiplication problem

= Whaot choices do we have that contain a product? a and d

€ @ Pairs Discussion For Exercises 15-18, have
students work with a partner to generate two more examples
of each statement using different numbers. 1,4

8\ Create)

O, o Cam
€ @ Trade-a-Problem For Exercise 20, have students

trade the expressions they wrote to verify that they meet the
criteria and are equivalent. 21,3

' Students should be able to answer “HOW can you
identify the parts of an expression using mathematical terms?”
Check for student understanding and provide guidance,
if needed.

426 Chapter 6 Expressions

ol
Work with a partner to match each description to the correct expression.
The first one is already done for you.

Description Expression
15. This expression is o sum of bwe bevws, - a1+ =2
16. This expression com be Hhought of as & S
praduct of two factovs. Owe of the S ThB+6
Beuckors is Hhe sum of € and 4. h Y1
7. This expression com be Hhought of ag a0/ %,
prodiuct of bwe Bactors. Owe of the e M7
Eactors is Hie sum of | amd 2 AN
18. This expression 15 the quetiewt of d. (6+4) x 2

|4 mmd T.

19. D) Reason Inductively Ayesha wrole the expression 2 x (31 + 47).
Shie slates thal the expression i a product and that the expression
{31+ 47) 5 a factor. Ahmed slates thal the expression 31+ 47) s a sum

of lwo lems. Whao s comeel? Explain. both: Sample answer: In the
expression 2 x (31 4 47}, (31 + 47) can be thought of as a factor or

as the sum of two terms, 31 and 47.

Sample answers: 20-21

o

20. ) Model with Mathematics Wrile an
expression and a real-workd problem for the |

siluation modeled to the nghl

2 ¥ (4 + 6]; Last week, Hiyam bought
4 kilograms of apples and 4 kilograms of oranges. This week, Hiyam bought
& kilograms of apples and 6 kilograms of oranges.

21. HOW can you identify the parts ol an expression using
mathematical lerms?

Each term of an expression is separated by a minus sign or a plus sign.
Symbols, such as +, =, and % help you to identify the expression as a sum,
quotient, or product.

[EETEER]
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Expressions and Equations

-w

Lesson1 Focus narrowing the scope
Powers and Exponents

Objective Represent numbers using exponents.

Coherence connecting within and across grades

Vocabulary Start-Up " : | Previous Now
HEW s it helpiul ko write Students used models Students write and
nUMbers in difterent ways? to identify the parts of simplify expressions
A product of like factors can be wrillen in exponential form using numesnical expressions using whole number
an exponent and a base. The base is the number used as a faclor. ] exponents.
The exponent Lells how many limes a base is used as a faclor. K§ Vocabulary
oy i ; base H & - *
1 Fill in the boxes with the wonds foctors, exponent, and base. E ngnr pursuing concepts, ﬂI'.IEI'lCY, and applications
pASTpE pawERS See the Levels of Complexity chart on page 433.
p=r=t” erfect e
10 X 10 = 102~ prEe
T = A %) Mathematical Practices ENGAGE EXPLORE
13,468
factors base I I'I th L
2. Give an example of an exponentl
Sample answer: The 2 in 42 is an exponent. Ideas f'ur use

You may wish to launch the lesson using a whole group, small
group, think-pair-share activity, or independent activity.

3. Write the definition of exponent in your own words.

Sample answer: In a power, the number

that tells how many times the base is = @) Trade-a-Problem Have each student complete
“-L Exercises 1-3 individually. Then have them trade their
responses with a partner to discuss solutions and resolve any

disagreements. 1, 3

used as a factor.

% Real-World Link

MP3 players come in different storage sizes, such as
2B, 4GB, or 16GB, whare GB means gigabyte. One gigabyle
is equal to 10 x 10 x 10 x 10 x 10 = 10 x 10 x 10 x 10 byles.

Alternate Strategies
1 @ Have students make a list of the different meanings
of the term base they have used or seen in the real world and

‘What is this number wrillen with exponenls? 10°
compare and contrast it to the mathematical meaning. 3-1, 3.6

a0 Bsrgan H bres Dessilers

? ?

Which () Mathematical Practices did you use?
Shade the circle(s) that applies.

I® Have students discuss why 10° does not have the same
value as 3% 1,3

11 raaipv e

g (1) Persevers with Problems () Lis= Math Tools

E (Z) Reason Abstractly {E) Attend to Precision

g (3) Construct an Argument {7 Make Lise of Structure

I::J'_- @MI with Mathematics use Repeated Reasoning

e ——
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ExPLAIN

Teach the Concept

Ask the scaffolded gquestions for each example to differentiate
instruction.

N

[ Examples

1. Write a product as a power.
€I» - Which number is repeatedly multiplied? &

= How many times is that number multiplied? 4
m » What is the base in this expression? B
= How many times is it used as a foctor? 4 times
= What will be the exponent? 4
m » What is the value of the expression? 1,296

Need Another Example?

Write 8 X 8 X B %X 8 X 8 using an exponent. 8*
2. Write a product as a power.

@1 - What is o base? a number used as a factor

= What is an exponent? a number that tells how
many times its base is used as a factor

{» - What is the base in this expression? 4
= How many times is it used as o foctor? 3 times
» What will be the exponent? 3

m = What is the value of the expression? 64

= If two more 4s are multiplied by the current expression,
write the new equivalent expression using an
exponent. 4°

Need Another Example?
Write 7 = 7 x 7 using an exponent. T

428 Chapter 6 Expressions

o ey
b

Write Products as Powers

Mumbers expressed using exponents are called powers. For example,
100 is a power of 10 because it can ba wrillen as 107, Numbers like 100
are perfect squares because they are the squares of whole numbers.

'I'D:!C‘K] 1IZII:I 0 x 90 x 10 = 1,000
= 10X =1000

such as 4 x 4 x 4 = 64. 50, the number 64 is a perfect cube.

Examples

1. Write 6 =% 6 % 6 X 6 using an exponent.

Ex6Xx6x6=6" 6 ks used as a factor four times.

2. Write 4 X 4 x 4 using an exponent.
The factor 4 is the base.
The factor is multiplied 3 tlimes,
The exponentis 3 .

So,4 % 4 % 4 can be writlen as 4

Gt IF7 Do these problems to find out.

Write each product using an exponent.
alxT=xT=xT
b.9x9x9x9x9x9x9

MR 3 TR
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Expressions and Equations
: . il

To wrile powers as products, determine the base and the exponenl
The base of 107 i 10 and the exponent is 2. To read powers, consider
the exponent. The power 102 is read as len squared and 107 is read
as ten cubed.

- Examples

3. Write 52 as a product of the same factor. Then find the value.

The base is 5. The exponent is 2. 5o, 5 is used as a factor
Twir Limes.

F=5x5 Wiite 57 5 a product.
=25 Mutiply S by itself.

Ly, Write 1.5° as a product of the same factor. Then find the value.

The base s 1.5. The exponent is 3. So, 1.5 is used as a faclor

three times. Notation |

In Frmmnple 5, Hhe fraction 7

if Set i peweatheges ro uoke

Hamr Hhe enbve fracrien is

Hae nmge

|| 1 i i

. 1)2 l.'.!- nf\ix*—sg

5. 'ﬂ‘rrte(i) as a product of the same factor. Then find ¥ : * :

Witkauk Hee pareutheses, it
the value.

12 wadersroodh thar Hie bage

i@ anly Hae nmevakoe 6F the

153 =15x15 %15 Write15%asapoduct
=3375 Muitipty.

The base s % The exponent is 3. Sa% is used as a faclod

lhree times. Zemciion,
1110 1y b
N i e Tt g oy
{2) =Xz Xz Hmel?] as a produd. e 2_
1
=3 Muziply. .
Ty
Lipir

Got |#7 Dothese problems to find out. 10 % 10 X 10 X 10 X

. m;m.mq_
Write each power as a product of the same factor. Then find
e ol 21 % 2.1 4.41
2 = e
c. 105 d. 21% e. |{l} —
4
T LT
s A AW

Examples )

3. Write a power as a product.

@ = What is the base? 5 What is the exponent? 2

€Y - How many times will 5 be used as a foctor? 2 times
= What is the value of this expression? 5* =25

m = Is 25 g perfect square? Explain. Yes, 25 can be
expressed as 5 X 5, which makes it a perfect square.

Need Another Example?
Write 3° as a product of the same factor. Then find the value.
3X3IX3IXIXKIF; 243

L. Write a power as a product.

m = What is the base? 1.5 What is the exponent? 3

Y - How many times will 1.5 be used os a factor? 3 times
= What is the value of this expression? 1.5° = 3.375

€Y - How many decimal places will be in the product?
Explain. 3 decimal places; The total number of decimal
places of the factors determines how many will be in the
product 1+1+1=3.

MNeed Another Example?
Write 2.4 as a product of the same factor. Then find the
value, 2.4 x 2.4 X 2.4;13.824

5. Write a power as a product.

1
m = What is the base? 2 What is the exponent? 3

@ = How many times will Ef be used as a factor? 3 times

3
= What is the value of this expression? (%) =5

I» - Wil the product be greater than or less than ET?
Explain. less than; Multiplying a number by a fraction that
is between 0 and 1 will yield a product that is less than the
number.

Need Another Example?

Write &]J as a product of the same factor. Then find the value.

1.11

e i
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[Exampla )

6. Find the value of a power.

m » What is the problem asking you to find? how many
liters of water the aguarium holds

» What information does the problem give? The aguarium
holds around 7* liters of water.

» How can you solve the problem? Find the value of 7°.

m = How can you write 7* as o product of the same factor?
THRTIRTKT

= What is this product 2,401

m = How else could you express the product? Sample
answer: 49 x 49 = 2. 41
» If it costs the zoo AEDQ.02 per liter of water, how much
will it cost fo fill the aquarium? AED48.02
Need Another Example?
Giant squids live more than 8° meters below sea level. How far
below sea level does a giant squid live? 512 m

Formative Assessment Use these exercises to assess
students’ understanding of the concepts in this lesson.

=0 If some of your students are not ready for
Lfih 0 assignments, use the differentiated activities below.

1 @ Pairs Discussion Have students work in pairs to
complete Exercises 1-7. Ask them to discuss why 2° is not the
same as 2 ¥ 5 in Exercise 4. Have a pair of students volunteer
to share their responses with the class. (1, 3

C» @ Trade-a-Problem Have each student write two
expressions involving exponents for their partner to determine
each value. The first expression should use a whole number
as the base, and the second should use a fraction between

0 and 1 as the base. After they have traded problems and
found the values, have the group discuss when the value was
greater than the base, and when it was less than the base.

©13.8

430 Chapter 6 Expressions

...-l 4 .. .l::';-
I% Example l
6. EE13.01 The zoo has an aquarium that holds around 7* liters

of water. About how many liters of water does the
aquarium hold?

T=TxTxTxT  Wite7 asaproduct
=24M Muitipty.
So, the aquarium holds about 2,401 liters of water.

Got [+7 Do this problem to find out.

s t E31 9.1 Michigan has more than 104 infand lakes. Find the

£ 10,000 lakes walue of 10%.

Write each product using an exponent. [Exangie 1 amd 7
1e8x8xg= 8

2 ixtixixixi=1°

o=
= I
i

Write each power as a product of the same factor. Then find the value. Frnpei5

3
3 (3) = a 25= 5. 142
LA of .
T ATET IR 2x2x2x2x 232 | 14 % 14: 1.96
6. Coal mines have shafls thal can be as much as | S —
5" melers deep. Aboul how many melers deep inlo Earli's Rate Yourself! |
P i \
crusl are these shafts? (Example 5 Hions: comBlikend e you; sl |
about 125 meters

powers smd expoments? Shode |
%ﬁhﬂm%{-ﬂrﬂeﬁ: |

7 @ Building on the Essential Question How s using
exponents helpfurr Sample answer: A product of like
factors can be writhen in a simpler, shorter format '

using exponents. Forexample 9 X 9 x 9 x 9 x 9 x

9 % 9 % 9 can be written as 9%,

RN R D LT ) 1IN Y

HdT
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Name My Homework

epeticn: Papuce

Write each product using an exponent. [Examgles 1 7)

L. 6x6= |22 1x1x1=
62 L g
o
4. 12 x12= (T3 27 x 2 x27=x27=

122 27

Write each power as a product of the same factor. Then find the
value. {Examples 3-5)

6= g 057 =

Bx6x6x 61296 05 = 0.5 % 0.5: 0.125

10. I:}Idantifrnnpulmnnﬂnnhg A byle is a basic
unil of measurement for information storage involving
compulers. [Example 5

a. A kilobyle is equal 1o 107 bytes. Write 107 as a
product of the same factor. Then find the value.

10 x 10 x 10; 1,000

b. A megabyte is equal 1o 10° bytes. Write 10% as a
product of the same factor. Then find the valwe.

10 x 10 x 10 x 10 x 10 x 10; 1,000,000

. How many more byles of information are ina
gigabyle than a megabyle? 999,000,000 bytes

3 5x5xbxbxbGxb=
5t

6 1hxhxih=
153
142
ﬁjg =
e L
28%2  6a

ExPLAIN ELABORATE EVALUATE

Peactice and Apply

Independent Practice and Extra Practice

The Independent Practice pages are meant to be used as the
homework assignment. The Extra Practice page can be used
for additional reinforcement or as a second-day assignment.

Levels of Complexity
The levels of the exercises progress from 1to 3, with Level 1
indicating the lowest level of complexity.

Exercises
1-10,18-29  11-13,30, 31 14-17
Level 3 H .
Level 2 €
Level 1 * L]
Suggested Assignments

You can use the table below that includes exercises of all
complexity levels to select appropriate exercises for your
students’ needs.

@I Approaching Level 111,13, ¥4, 16, 17, 30, 31
€D ontLevel

m Beyond Level

-9 odd, 1114, 16, 17, 30, 31

1117, 30, 31
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Emphasis On | Exercise(s)

1 Make sense of problems and persevere in
solving them.

15

3 Construct viable arguments and critique the

reasoning of others. L
& Moce ity ihomics | 54
& Attend to precision. 16, 27
8 Look fqr and express regularity in repeated 10
reasoning.

Mathematical Practices 1, 3, and 4 are aspects of mathematical
thinking that are emphasized in every lesson. Students are
given opportunities to be persistent in their problem solving, to
express their reasoning, and apply mathematics to real-world
situations.

Formative Assessment
Use this activity as a closing formative assessment before
dismissing students from your class.

TICKET

Out the Door

Have students write the value of 11* on a piece of paper.
14,641

Common Error Watch for students who find the value of
powers by multiplying the base and the exponent. Suggest
to students that they first write the power as a product of
the same factor, and then find the value.

432 Chapter 6 Expressions

Find the value of each expression.

m’ﬂ.ﬁ" +1= 10625 i2 3_23 % 10 = 33768

W
l:':_lj H.O.T. Problems Higher Order Thinking

1. 'j-n-dal with Mathematics Wrile a power whose value s greater than
1,000, Sample answer: 502

15. 2 Persevere with Problems Use the lable Powersol2 | Posersofd

Lo solve.
4= |c 44 =75¢

=y FEPSS)

a. Describe the paltern for the powers of 2.

Wrile the values of 2' and 27 in the table.
i 7t 4 4= e
The next values are found by dividing the

I _ I
previous power by 2. =2 =4

b. Describe the paltern for the powers of 4. %ﬂ =1 4:' =
Wrile the values of 41 and 47 in the lable, The next
values are found by dividing the previous power by 4.

c. Describe the patlern for the powers of 10. Write the values of 10" and 107
in the lable. The next values are found by dividing the previous power
by 0.

d. Write a rule for finding the value of any base with an exponent of 0.
Any nonzero number with an exponent of 0 has a value of 1.

16. 3&: Precise Mulliplication is defined as repeated addition. Use Lthe word
repealed Lo define exponential form. Juslily your reasoning.

Sample answer: Exponential form is a short way to write repeated

multiplication of a common factor suchas5 x5 % 5 x 5 = 5%,

17. Dn'm-m Inductively Suppose the population of the United Slales is aboul
230 million. Is this number closer to 107 or 1082 Explain your reasoning.
10%; Sample answer: 107 = 10,000,000 and 10® = 100,000,000.

100,000,000 is much closer to 230,000,000 than 10,000,000.

13. 1037 + g = 1100.727

[ Powers of 10
0% = 10,000
16* = 1,000
"= 100
lo'= 10
10°= 1

SO o S AT




Name My Homework

Write each product using an exponent.
3

1B.6x6x6="C P Ox1W0=x10= 2032 x32x32xA2=
The Facter € i5 used 10° 329
HhomsireT" -
el % Hmes
The bose iz &

The expoment is 5.

M 9x9= 2. T xTxTxTxTxT= DR xBxBPxBxB=
g2 7% 135

Write each power as a product of the same factor. Then find the value.

7 2 113

24.37 = |25, 0.062 = zﬁ.{;} -
IXIXIXNIXIXIx 1 1 1 1
3: 2487 0.06 x 0.06; 0.0036 a*a*a" &

77. &) Be Precise The baseball infield at the right has an
area of 307 square meters. What is the area of the infield?

900 square meters

28. Las! week Bakery Marvels baked 5° muffins. How many muffins
did Bakery Marvels bake?
3,125 muffins

29. Usama ran 3.5° kilomelers in the month of January, How many kilometers did
Usama run in January? $2.875 kilometers

Comgm ) MaiGwes =l Roummben
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power UP! Test Practice

Exercises 30 and 31 prepare students for more rigorous
thinking needed when taking the assessment.

30. | This test item requires students to reason abstractly and
I guantitatively when problem solving.

| Depth of Knowledge | DOK2
i Mathematical Practice MM

Scoring Rubric

2 points Students comectly assign all four values
and find the number of kilometers
traveled.

1point Students comectly assign all four values

but fail to find the number of kilometers
traveled OR students fail to correctly
assign all four values but find the number
of kilometers traveled.

31. | This test item requires students to reason abstractly and
guantitatively when problem solving.

| Depth of Knowledge | DOK1
I Mathematical Practices MP1, MFB

! 1 point | Students correctly answer the guestion.

434 Chapter 6 Expressions

power Up! Test Practice _

30. Mrs. Eiman traveled aboul 8 % 8 % 8 x 8 kilomelers from Ohio to Hawaii.
Select values lo complete the model below to show the repealed |
mulliplication as a power. |

Thebaseis| 8

Theexpﬂnentisl 4 5 __l 4

The repealed multiplication can be expressed as the power: |
Aboul how many kilometers did Mrs. Eiman Lravel? | 4,096 km

3. Asma used counlers o make Lhe pattern shown below.

200

L] 290

@ ] *0®
¥ # ¥

She continues the pattern for several more figures. Which of the Tollowing
accuralely describe how many counlers she uses in different figures?
Sebect all thal apply.

B There are 25 counters in the Sth igure. [l There are 81 counters in the 9th figure.
There are 42 counters in the Gth figure. B There are 121 counters in the Hth figure.

| Spiral Review

Multiply or divide.

[34. 42 + 7= 6

I Exg= 48 313.64>8=8

35. All video games are on sale al The Game House for AED 29 each.
Haw micch will Nasser pay for 3 video gamos?

AED 87

36. Usama and two of his nends carpocled on a wsil o the zoo.
The cosl of admission was AED 12 per person. Parking cosl
AED 7 per car. How much did the group pay on thedr visil Lo

the zoo? AED 43
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Expressions and Equations

Expressions and Equations

Lesson 2 FOCUS narrowing the scope

. - Objective Find the value of expressions using order of
Numerical Expressions operations.

% Real-World Link :-fi Essential Question |
= HOW is it hedpful to write

Coherence connecting within and across grades

Previous Now Next
Snacks The lable shows the cost of different snacks al a concession i Students wrote and Students simplify Students will write
o simpiified numerical numeTical expressions and simplify algebraic
stand al the school hockey game. Bk v - 'I S using the order of Expressions
&i - UMb exponents. operations.
N, s IAEH numenical expre-ss.'rnn
Fopcom 2 order of operations & . L.
I : ngur pursuing concepts, fluency, and applications
5 Mathematical Practices ;
chicken sandwiches 4 L2945 See the Levels of Complexity chart on page 441.
ENGAGE EXPLORE
Lyl | | =AED &

Ideas for Use

You may wish to launch the lesson using a whole group, small
group, think-pair-share activity, or independent activity.

l—u.ai' -»...da' ﬁ.ali -u.:_ﬁi,‘=.ﬁ.ED 16

] @) Pairs Discussion Have students work in pairs.

L | Have Student 1 determine the cost of the popcorn and
Student 2 determine the cost of the chicken sandwiches. Have
them explain why the multiplication must come before the
addition when determining the total cost. 91,38

3. Find the total cost of buying 3 boxes of popcorn and
4 chicken sandwiches.

AED 22

4. Whal operations could you use in Exercises 1-27 Explain how

E Lo find the answer (o Exercise 3 using these operalions.

E multiplication and addition; Sample answer: multiply the price

é of each item by the amount purchased. Then add the products. AI tE rnﬂtﬂ' Strateg?

§ @I @ Help students write the expression 3 X 2 for the
E popcorn and 4 x 4 for the chicken sandwiches. Have them
E ? ? write the sum in the form 3 X 2 + 4 X 4 and ask them to

i which () Mathematical Practices did you use? identify the cost of the popcom and the cost of chicken

i Shade the circle(s) that applies. sandwiches. "1, 4

:E (1) Persevers with Problems () Uza Math Tooks

':f (Z) Reason Abstractly {E)) Attend to Preckion

3 (3) Canstruct an Argument {7 Make Use of Structure

‘E (2 Mol with Mathematics {8 U Repeated Reasoning
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ExPLAIN

Teach the Concept

Ask the scaffolded gquestions for each example to differentiate
instruction.

'Examples )

1. Use the order of operations to find the value of a
numerical expression.
m = Does the expression contain grouping symbols? no
= Does the expression contain exponents? no
» Does the expression contain multiplication or
division? no
= Does the expression contain addition or
subtraction? yes
m = What operation should you perform first? 10 — 2
= What operation should you perform next? 8+ 8
€]®» - What would the value of the expression be if we
performed the addition first? How does this
demonstrate the need for an aoccepted order of
operations? 10 — 10 = 0; Sample answer: The result was
different. Everyone needs to agree upon the same order in
which operations are performed so that everyone gets the
same resuls.

Need Another Example?

Find the value of 30 —10 + 9. 29

2. Use the order of operations to find the value of a
numerical expression.

€Y - Does the expression contain muitiplication or division?
If so, which one? yes; multiplication

(» - What shouid you evaluate first? 3 X 5
= Then what should you do? Add 4 to the product.

€ - Would the result be the same if you added 4 and 3
first? Explain. no; The result would be 35, which is not an
equivalent expression.

Need Another Example?
Find the value of 4 + 10 x 3. 34

436 Chapter 6 Expressions

ey

Key cmcefl-> Order of Operations

1. Simplify the expressions inside grouping symbuols, fike parentheses.
2. Find the value of all powers.

3. Multiply and divide in order from left to right.

4. Add and subtract in order from left to ight.

A numerical expression ke 3 x 2 + 4 = 4 is a combination of numbers
and operalions. The order of operations lells you which operation Lo
perform first so thal everyone firds the same value fof an exprossion.

Examples

Find the value of each expression.

1. o—2+8

There are no grouping symbols or powers.

There are no mulliplication or division symbaols.

Add and subtracl in order from lefl o righl.

W-2+8=8+8 Sobiract 2 from 30 first.
=16 AddBand &

2. 4+3x5

There are no grouping symbols or powers.
Muiltiply before addimg.

4+3X5=4+15 Muitiphy 3 and 5.
=19 Add 4 and 5.

et [#7 Do these problems to find out.

at+2x15 b 16+ 2 x4

SR | Ao 3 Ak
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Expressions and Equations

Parentheses and Exponents

Expressions inside grouping symbols, such as parentheses are
simplified first Follow the order of operalions inside parentheses.
For example in the expression 3 + {42 + 5), you will need 1o find the

value of the power, 42, before you can add the expression inside the

parenlheses.

_Examples

Find the wvalue of each expression.

3. w0-a+17x@—-9

W4+ 17 =xP9—6=20-4+1T7Tx3
=h4+17Tx3
=5+ 51
= b6
L, 3x62+4
Ix62+4=3x3IE+4  FindE’
=108+ 4 Muttiphy 3 and 36,
=2 i 108 and 4.

B. 54+(82—2)x2
5+:a:’—2}x2=5+{ 64 —2}::2

Sample answer: The
order of operations
is used to ensure
that there is only
Subtract 6 from 9. one correct answer.

Divide 20 by 4.
Multiply 17 by 3.
A 5 and 51

Simpiify the exponent.

=5+ 62 x2 Simpdiy inside parentheses.
=5+ 124 Muttiply.
= 129 Ml
Gok I¥7? Do these problems to find out. e3
€. 25x(E—2=5-12 d 24 (22 +4
4.2

[Esramples j

3. Use the order of operations to find the value of a
numerical expression.
@Y - Does the expression contain grouping symbols? yes

» What is inside the grouping symbols? 9 —6
m = What should you evaluate first? 9 —6
m - After evaluoting within grouping symbols, could you
evaluate the expression from left to right and obtain
the same result? Explain. no; The multiplication at the

end of the expression needs to be completed before the
addition.

MNeed Another Example?

Find the value of 90 -3+ (3 —2)—20. N

L. Use the order of operations to find the value of a

numerical expression.

€I» - Does the expression contain grouping symbols?

exponents? no; yes

m » What should you evaluate first? 6° What do you
need to evaluate next? 3 X 36 What is the last
step? 108 + 4

m = Why do we multiply before adding? Multiplication comes
before addition in the order of operations.

Need Another Example?
Findthevalueof 4* +5x2 —1. 73

5. Use the order of operations to find the value of a
numerical expression.
m = Does the expression contain grouping symbols? yes
= What should you evaluate first? 8°
m = What do you need to evaluate next? Subtract 2 from 64.

= Should you add 5 and 62 or multiply 62 and 2 next?
Multiply 62 and 2.

@ = Why do we multiply before adding? Multiplication comes
before addition in the order of operations.

MNeed Another Example?
Find the value of 3 x (2' + 5) — 7. 32
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[Exmnla )

6. Use order of operations to solve a real-world problem.
I» - What do you need to find? the total cost of the items

DY - How will you represent the cost of the fotions? 5 X 5
or5 candles? 2 X7 lip balms? 4 X 2

= What expression can you write to solve the problem?
BX54+2XT7+4X2

m = If you have AED40, do you have enough money to buy
the items? If not, how much more money do you need?
Mo, | would need AEDT more.

MNeed Another Example?

Salem and two of his friends need to buy soccer equipment.
Each person buys a ball, a pair of shin guards, and a pair of
cleats. Write an expression for the total cost of the equipment
they buy altogether. Then find the total cost.

3 X AED25 + 3 X AED15 + 3 X AED18; AED174

Sont ol Sovees Dpaypraen
| Item Cleats | Balls | Shin Guards
|Cost(AED) 25 | 15 ®

ded Practice]

Formative Assessment Use these exercises to assess
students’ understanding of the concepts in this lesson.

1= If some of your students are not ready for
LALY | assignments, use the differentiated activity below.

€1 @) Roundrobin Have students complete Exercises 1-3

in a small group. Have each student provide one of the steps
in the order of operations. Then have the rest of the group
show agreement {thumbs up) or disagreement (thumbs down).
Then hawve the next student provide the next step. Repeat until
all of the operations have been performed. 1,3

438 Chapter 6 Expressions

£ Example )

6. Write an expression for Ml_ |
the total cost of 5 lotions, | ' ' '
Htem L Candle bal
2 candles, and 4 lip balms. == 2=
Find the total cost. i : 2

Ex AFDS+2x AFDT7 +4 x AED 2
=62 4+2xT+4x%x2
=254+2xT7T+4x2

Simplify 5 to find the cost of the otions.

=25+ +4x2 Multiply 2 and 7 o find the: cost of the candles.
=25+M14+8 Mutiphy 4 and 2 to find the cost of the lip baims.
= 47

The tolal cost of the items is AED 47.

4% AED 4 + 4 %7
AED 1 + 4 x AED'Z-

e AED28 for AED 4, sauce for AED 1, and a drink for AED 2. Wrile an
expression for the lolal and find the tolal cost

e. Ayman and 3 friends are al the mall. Each person buys a pretzel

[Guiided Practice)

Find the value of each expression. Cuomples 1 5

1. 94+3-56= 2 [XB+5x2-156= .50 +8:2=
7 47 29
e T
=
4. Financial Literacy Tickels lo a play costAED 10 lor - S
|
members and AED 24 for nonmembers. Wrile an expression | Rate Yourself! \
to find the lotal cost of 4 nonmember ickels and | How weldl do you umderstond |

2 member tickels. Then find the total cosl [Example 6 ovdev of opevations? Civcle

4 x 24 + 2 x 10; AED 116 | Hhe iage Hhat applies.

5. @. Building on the Essential Question How are grouping
symbols helpful in simplifying expressions correclly? | Ol fa - |

Sample answer: Grouping symbols like parentheses help | |
identify the expression{s) that must first be simplified. K _— - ST

s srpremp g g i
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Find the value of each expression. [Eaogles1 5
1LE+4-3=9

3. 7+9x(3+8= 106

fres=n+7x2+14= 17

T Ex'—3+8=12

My Homework

2 3B-19+12= N

4. 15-2'+-4=1

6. 5°—12:3= 121

B.o+4%x20—-8 +2+6= 399

9. Financial Literacy Ayman and four friends go lo the movies.
Each person buys a movie lickel for AED 7, a snack for AED 5, and
a drink for AED 2. Wrile an expression for the lolal cost of the Irip

o the movies. Then find the lotal cosl [Exampe 6
ExAED7+5 = AED S + 5 »x AED 2; AED TO

10. Financial Literacy Badr's family wenl lo @ concert
logether. They purchased 4 concert tickels for AED 25 each,
3 T-shirts for AED 15 each, and a poster for AED 10, Write an
expression for the odal cost. Then find the tolal cosl (Exsmple 5

4 = AED 25 + 3 x AED 15 + AED 10; AED 155

ExPLAIN ELABORATE EVALUATE

Practlce énd Apply

Independent Practice and Extra Practice

The Independent Practice pages are meant to be used as the
homework assignment. The Extra Practice page can be used
for additional reinforcement or as a second-day assignment.

Levels of Complexity
The levels of the exercises progress from 1to 3, with Level 1
indicating the lowest level of complexity.

Exercises
1-10, 17-25 11,26-28 12-16
Level 3 H .
Level 2 €
Level 1 * ®
Suggested Assignments

You can use the table below that includes exercises of all
complexity levels to select appropriate exercises for your
students’ needs.

@I Approaching Level |1-13,15,16, 27, 28
€D ontLevel 1-9 odd, 11-13, 15, 16, 27, 28

€ Beyond Level 11-16, 27, 28
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Emphasis On Exercise(s)
1 Make sense of problems and persevere in 14
solving them.
3 Cunf.tnﬁ viable arguments and critigue the 12,13,16, 26
reasoning of others.
5 Use appropriate tools strategically. "%

Mathematical Practices 1, 3, and 4 are aspects of mathematical
thinking that are emphasized in every lesson. Students are
given opportunities to be persistent in their problem solving, to
express their reasoning, and apply mathematics to real-world
situations.

Formative Assessment
Use this activity as a closing formative assessment before
dismissing students from your class.

Give students the following expression: 3%+ 21— 9) x

6 + 2. Ask them to explain the steps they would use to
find the value of the expression. Sample answer: First, find
the value of 21 — 9 which is 12. Then evaluate 3°. Multiply 12 by
6, which is 72. Divide 72 by 2, which is 36. Then add 9 and 36,
which is 45.

Common Error Watch for students who think that you
must perform operations in an expression in the order in
which they appear. You may want to suggest to students
that when they first read a problem, they underline or circle
the multiplication and division to remind them when to
perform those operations.

440 Chapter 6 Expressions

T Duse Math Tools A wholesaler selis rolis of fruil snacks in tweo sizes

of bags. The table shows the number of rolis thal come in each bag.
Wrile an expression that could be used lo delermine the number
of rolls in 3 large bags and 2 small bags. Then find the number of rolls.

3 %10+ 2 x 5; 40 rolls

T
.':ij H.O.T. Problems Higher 0der Thinking

12 ':’F'md the Error Bilal is finding 9 — & + 2. Find his mislake and

13.

15.

16.

correcl il
Bilal did not add and/or subtract in order
from left to right.

9-6+2=3+2=5
T=Cc42=9-F%

=1

’:lhnm Inductively Use lhe expression 34 — 12 =2 + 7

a. Place parentheses in the expression 5o thal the value of the
expression is18. (34 —12) +2+7

b. Place parentheses in the expression 1o find a value other than 18.
Then find the value of the new expression. Sample answer:
M- 2-N+T7=34—-6+T7=28+7=35

4 'jlhasrmn with Problems Wrile an expression with a value of 121t

should contain four numbers and two different operalions. S2mple answer:
AS-54+10=2

ﬁlha Math Tools Place parentheses in each equation, if needed, 1o make
each equalion Lrue.

a 7+3x2+4=257+3X(2+4)=35
b. B2-4xg=282+(Ax8=2
c. 16 + B—§ x 2 = 14 parentheses not needed

3 Which One Doesn't Belong? Which expression does nol belong with
the other three? Juslify your response.

1) @) [mrs) ()

4 x § + 9; The other expressions have a value of 27.

SR | Ao 3 Ak
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Name My Homework

Find the value of each expression.

7. 94+12—15=°¢ 172 17+8=1
Hn_._ﬂl_ﬁ‘_**n-lz Is=21=1%

ety =i

B (O+2)x6—5= 61 20.27-@3+6x5—12= 3

2. 26+62 4= 35 22.32 +2x32=99
B2 4+ 5 -f= 22 24.96 42+ (25 x 2 —15—3= 38

25. Financial Literacy Admission o a circus is AED 16 for adults and AED 8 for
children. Write an expression Lo find the lotal cost of 3 adull tickels
and 8 children's tickets. Then find the total cosL

3 x 16 + 8% AED 112

26. Ig Reason Inductively Amani is making caramel apples.
She has 2% bags of apples. One full bag has 8 apples, and each
apple weighs 1560 grams. Wrile an expression that could be used

Lo find the total number of grams of apples Amani has. Then
find the total number of grams.

:E‘!-xnx 5: 3000 g

Lesson 2 Mumerical Expressions
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power UP! Test Practice

Exercises 27 and 28 prepare students for more rigorous
thinking needed when taking the assessment

27. | This test item requires students to explain and apply mathematical
concepts and solve problems with precision, while making use of
structure.

| Depth of Knowledge | DOKI1
i Mathematical Practice | MP1

1 point | Students correctly answer the question.

28. | This test item requires students to explain and apply mathematical
concepts and solve problems with precision, while making use of
structure.

| T
| Depth of Knowledge DOK2
| Mathematical Practices | MP1, MP4

2 points Students correctly model the number
sentence and find the number of party
favors.

1 point Students correctly model the number
sentence OR find the number of party
favors.

442 Chapter 6 Expressions

Power UP! Test Practice

27. Badria wanls 1o buy 4 pencils and 3 notebooks. Which of the Tollowing
represent the lotal cost? Select all thal apply.

B 4{AED 0.50) + 3(AED 225)| T(AED 0.50 + AED 2.25) AR
B AED BTS AED 1925

NEDD.S0

28. Jassim has 3% boxes of party favars. Ome full box contains 15 bags of favors,

and each bag has 3 favors in ik In addiion Lo this he has 7 extra parly favors
that are not in bags or boxes.

Select the comrect operation lo model a numerical expression for the tolal
number of party favors.

2 |
?-§|_x_ 5 x 3] + 77

How many party favors does tassim have in all?

160 party favors

Spiral Review
Find the missing number.
AN M rn0=224

29131+ 92 =m0 30. 360 _ g =354

32. Use skip counting and Lhe number line Lo find the missing number.

ax % |=p

1 2 3 4
e T .
g 1 2 3 4 5 &8 7 B 9 10 N 12

33. Halima earns AED 7 an hour babysitting and AED 8 an howr for cleaning the
house. Lasl week she babwsal for 3 howrs and cleaned for 2 hours.

How much did Halima earn lasl week? AED 37

VR 3 TR
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Expressions and Equations

Lesson 3

Algebra: Variables and Expressions

Vocabulary Start-Up

Algebra is a language of symbols including variables. A variable is a
symbol, usually a leller, used Lo represent a number.

Scan the lesson to complete the graphic organizer.
Sample answers are given.

st ——————

| Math Meamning Everyday Meaning |

{ A symbol, usually a letter, used | able to change or vary, as in I|'
- N

| to represent a number. variable winds |I

AT {vaim‘b‘lé\f—_— e __'_1
-I Eremple \\\_l_/_,/ Hem-exmmple |
[y a | 3,6 —10 [
| |
e e e e

% Real-World Link |
A box conlains an unknown number of markers. There are 2 markers
oulside the box. The tolal number of markers is represented by

the bar diagram below.

M

nf':|!

1. Suppose there are 14 markers in the box. Find the lotal
number of markers. Explain your answer. 16 markers;

Sample answer: There are 14 markers in the box plus

two outside the box. 14 + 2 = 16

? ?

Which () Mathematical Practices did you use?
Shade the circle(s) that applies.

i A Pramen eby g a7 Be g Radapiiaw=i foam

:!} @Pmememm Problems @LFSE Math Toods

T (Z) Reason Abstractly {E) Attend to Precision

3 (3} Construct an Argument (7)) Make Uise of Structure
I: () Model with Mathematics (&) Lise Repeated Reasoning
il

—me

HOW is it helptul to write
numbers. in ditferent ways?

(= Essential Question |

algehra
waliabe
algebrac expression
exiluate

) Mathematical Practices
12,346

—— ——

‘ Expressions and Equations

Focus narrowing the scope
Objective Evaluate algebraic expressions.

Coherence connecting within and across grades

Previous Now Next

Students simplified Students will simplify Students will write
numencal cxpressions algebraic expressions. algebraic expressions.
using the order of

operations.

Rignr pursuing concepts, fluency, and applications
See the Levels of Complexity chart on page 449.

ENGAGE EXPLORE

m Launch the Lesson

Ideas for Use

You may wish to launch the lesson using a whole group, small
group, think-pair-share activity, or independent activity.

@ Think-Pair-Share Have each student think
L/l 1 about situations in daily life where they have seen
the use of variables, a letter or symbol standing for a number.
Then have them discuss their answers with a partner. 1,2, 3

Alternate Strategy

@I® Ask students to imagine that they each have a handful of
pennies and then they receive five more. The number of
pennies each student has could be represented as HANDFUL
+ 5. Ask them why the HANDFUL can be considered a
variable. Ask them to choose just one letter to represent the
HANDFUL and rewrite the expression. %91,2,3,5
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ExPLAIN

Teach the Concept

Ask the scaffolded gquestions for each example to differentiate
instruction.

[Examgles )

1. Evaluate a one-step algebraic expression.
&I» - What operation does the expression involve? addition
« What is the value of b? 25

m » To evaluate the expression, what should you
do? Replace b with 25 and then add.

€ - Wil the value of the expression change if it is b + 162
Explain. no; The value will be 41 because of the
Commutative Property of Addition.

Need Another Example?

Evaluate 20 + cifc = 5. 25

2. Evaluate a one-step algebraic expression.

@1» - What is o variable? a letter used to represent a number
= How many variables does this expression contain? 2

]® - To evaluate the expression, what should you
do? Replace x with 64 and y with 27, and then subtract.

@ = Will the value of the expression change if it is y — x?
Explain. yes; The answer will be —37 because subtraction
is not commutative.

Need Another Example?

Evaluate p —gifp =14 and g =13. 1

3. Evaluate a one-step algebraic expression.

C» - What is the value of x? %

@ » To evaluate the expression, what should you do?
Replace x with % and then multiply.

@ = What other way{s) can the expression be written?
B = x or B(x)

Need Another Example?
Evaluate 9xifx = 4. 36

444 Chapter 6 Expressions

Evaluate One-Step Expressions

Algebraic expressions conlain al leasl one variable and al leasl one
operation. For exampbe, the expression i + 2 represents the sum of
arn unknown number and two.

Any letter can e I
used &s awariahle. |

42

The letler x is often used as a variable. To avoid confusion with the
symbol =, there are other ways Lo show mulliplicalion.

Bex 5(x) Bx
b times x b times x b times x

The variables in an expression can be replaced with any number. Once
the variables have been replaced, you can evalisate, or find the value of,
the algebraic expression.

:I _Eulnplu

1. Evaluate 16 + bifb = 25.
16+b=1+25 Replace b with 25
=4 A 16 and 25.

2. Evaluatex —yifx =64 and y = 27.
x—y=064— 27 Replace x with &4 and ywith 27.
=37 Subtract 27 firom £4.

3. Evaluate 6xifx=13.
e o, 1
Gx=6- 3 Replace x with 5.

=3 Mulbm&mﬁ;.

Got 7 Do these problems to find out.

Evahateeache:pmuimifu=6.h=4,andt=1§.

aa+8 b.o—b c.o-b d. 9c

MR 3 TR
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Evaluate Multi-Step Expressions

To evaluate miulli-slep expressions, replace each variable with the
correct value and follow the order of operalions.

Examples
Ly, Evaluate 5t+ 4ift=3.
St+4=5-3+4 Replace fwith 3.
=B+ 4 Multiply 5 and 3.
=19 Add 15 and 4.

5. Evaluate 4x%if x = .

4..2=4_(%)2 He;;lacexvmh;.
=4.E"‘l Sm'plrfyr“]:.
= % Mutiply.

6. Evaluate 100+ 7 ifa=1.

5
1
Wa+7= - +7  Repaczowih).

1

=2 |+7 Muttiply 1 and .

=90 Add.

Got 1+7 Do these problems to find out.

Evaluate each expression ifd =12and e = !

>
e.2d—5

£ 50— 3d

g. 9’

]

P
L

e 19

Examples

L. Evaluate a multi-step algebraic expression.
€I» - what is the value of t? 3

m = To evaluate the expression, what are the steps in
order? Replace t with 3. Multiply 5 and 3. Add 15 and 4.

= Why do we multiply before we add? Multiplication
comes before addition in the order of operations.

CI» - Why is the value of 5t not equal to 53 when t = 3?
5t represents the product of 5 and ¢, not a two-digit number
with 5 in the tens place and t in the ones place.

Need Another Example?

Evaluate 4p — 6ifp=3. 6

5. Evaluate a multi-step algebraic expression.
€Y - What is the value of x? %

= How is this example different from Example 47
It contains an exponent.

€Y - 7o evaluate the expression, what should you do first?
Replace x with % s
= What do you need to do next? Find (E) . What is the
fost step? Multiply 4 and T

m = If you muitiplied 4 and % before squaring the number,
would the resuwit be the same? Explain. no; The result
would be %

MNeed Another Example?

Evaluate 2x? if x = % 1%

6. Evaluate a multi-step algebraic expression.

1
m = What is the value of a? 5

m = To evaluate the expression, what should you do first?
Replace o with %
» What are the rest of the steps in order? Multiply 10
and <. Then add 2 and 7.

m = How can you find one-fifth of 10 mentally? Divide 10 by
5. One-fifth of 10 is 2.

MNeed Another Example?

Evaluate 4m + 12 if m =~ 14

%
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(Examp_la )

7. Evaluate multi-step algebraic expressions.
m » What do you need fo find? the surface area of the box
= What is the measure of each side length of the box?

lm
2

What will you replace s with in the expression? Why?
%; s represents the side length and the side !Eﬂglh is % meter.

What product does the expression zl result in?
[ SR 1

2%27%

What expression is used fo give the area of o square
where s is the side length? s How is the expression
6s? related to the expression for the area of o
square? Sample answer: A cube has 6 sides, so to find
the total area of the cube, multiply the area of one side,

5%, by 6.

Need Another Example?

The amount of money Suhaila will need to pay for 5 binders
using a AED2 coupon can be represented by the expression
Sx — 2, where x is the cost of each binder. Find the amount of
her purchase if each binder is AED4. AEDIB

0L

D

iGuided Practice)
Formative Assessment Use these exercises to assess
students’ understanding of the concepts in this lesson.

2@ | If some of your students are not ready for
AL assignments, use the differentiated activities below.

» €@ Roundrobin Have students work with a partner,
taking turns evaluating the expressions in Exercises 1-6. Have
one student rewrite the expression replacing the variable with
its value. Then the second student performs the operations.
Then have them complete Exercises 7 and 8. 1,2, 3

€ @) Trade-a-Problem Have students write an algebraic
expression involving more than one operation. Have them
trade their expressions with a pariner. Each partner evaluates
the expression for a chosen value of the variable. Have
partners check each other's work. 1,2, 3

446 Chapter 6 Expressions

I 1

2

Er] +a
Cl
I'\ _/':I I_ s d_,|
7. Khalil is wrapping a gift for his brother's graduation. The box has
sidela‘ngthsﬂ'ntam‘imm. Use the expression 652, where s

represents the length of a side, to find the surface area of the box
he is wrapping. Write your answer in square meter.
2
ﬁ$2=ﬁ-{%} Repia:esmn;.
1 1}?
=E.I! WW{I} J_III
= ;0r1§ MLty
So, the surface area of the box & 115 SOUATS fibeter.

Evaluate each expressionifm =4,z=19, andr=1. [Examgiles 15

&
1L3+m7 2:2-mS |3.12r 2
i
4 4m—2 M4 5 GOr—4 8 ‘5.3;112
|
7. The amount of money Lhat remains from a 20-dirham bill
after Hamdah buys 4 parly favors for p dirhams each is
20 — 4p_Find the amount remaining il each favor Segas o= =
cost AED 3. {Exmengle T) \
| Rate Yourself! '
|

AED 8
| Ave wou reaudy o wiove ow! |
Shade Hie section Haat applies. |
8. @_MMMEMM How are numerical — — |

SRR RN M |

Exi-:iessinns and algebraic expressions different? :r’f'-.ﬁg @ - Hﬂ: \
Sample answer: Numerical expressions include only .: '\R____J' A ______/ .'I g
numerical values and operations. Algebraic expressions [ [ 2
can include numerical values, operations, and variables. — . e ]

B3O | A [




Name My Homework

Copgighi £ meGows-H i Towce 1

S el T
Evaluate each expression ifm =2, n =16, and p = % [Exampies 1-6)
1 m+10 12 2n=4 4% 3 m+n 18 4 6m—1 M
el
—
5 3p 1 6 12p 4 T 12m—a 20 g gp? 1

9. A paper recycling bin has the dimensions shown. Use the expression 57,
wiwere s represents the length of a ssde, 1o find the volume of the bin.
‘,"ﬁile your answer in cubic melers. [Bemple 7)

3

10. CJ Modeal with Mathematics Reler o the graphic novel frame below for
Exercises a-b.

a. What is the total eost for one individual admission and one individual movie

pass on Family Night? AED 14.50

b. The expression 14.50x can be used 1o ind the tolal cost for x Gokels
on Family Night for admission and the movie. What is the cost lor

3 tickels? AED 43.50

ExPLAIN ELABORATE EVALUATE

Practice and Apply

Independent Practice and Extra Practice

The Independent Practice pages are meant fo be used as the
homework assignment. The Extra Practice page can be used
for additional reinforcement or as a second-day assignment.

Levels of Complexity
The levels of the exercises progress from 11to 3, with Level 1
indicating the lowest level of complexity.

Exercises
1-9,19-27  10-15,28-34 16-18
Level 3 H .
Level 2 €
Level 1 i ®
Suggested Assignments

You can use the table below that includes exercises of all
complexity levels to select appropriate exercises for your
students’ needs.

Differentiated Homework Options
@I Approaching Level 1-9, 11-15 odd, 17, 18, 33, 34
C» onLevel 1-9 odd, 1015, 17, 18, 33, 34

€ Beyond Level 10-18, 33,34

Common Error In Exercises 1-8, students may forget to apply
the order of operations. Remind them to multiply before adding
or subtracting.
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1 Make sense of problems and persevere in 6
solving them. _
2 Reason abstractly and guantitatively. i

3 Construct viable arguments and critique the

reasoning of others. -
4 Model with mathematics. 10
6 Attend to precision. 15, 28

Mathematical Practices 1, 3, and 4 are aspects of mathematical
thinking that are emphasized in every lesson. Students are
given opportunities to be persistent in their problem solving, to
express their reasoning, and apply mathematics to real-world
situations.

Formative Assessment
Use this activity as a closing formative assessment before
dismissing students from your class.

TICKET

Qut the Doot

Have students evaluate the expression 5m + M ifm = 3.
26

448 Chapter 6 Expressions

1 Financial Literacy Badr eamns AED 13.50 per hour. His company deducls
23% of his pay each week lor laxes. Badr uses Lhe expression
0T 50H) lo compule his eamings after taxes for the hours i he
works. Whal will be his earmings afler Laxes, if he works 40 hours? AED 415.80

Evaluate each expression ifx = 3,y =12, and z = B.

12.4:+8—-6 34 13. 7z + 4+ 5x 29 [14. y? = (32) &

15. 5&: Precise To find the area of a rapezoid, use the expression
—;httri + b,). where h represents the height, by represents the length of
the lop base, and b, represents the length of the botlom base. Whal is
the area of the lrapezoidal table? 8300 cm?

T

L
{ 4:) H.O.T. Problems Higher Order Thinking
-

16. ":Dmmn with Problems Faleh and Huda each have a calculalor. Huda
slarts at 100 and subtracts 7 each lme. Faleh starls al zero
and adds 3 each lime. If they press the keys al the same time, will their

displays ever show the same number? If so, what is the number? Yesi 30

17. 'ﬂl‘hamn Abstractly Describe the difference belween algebraic expressions and
numerical expressions.

Sample answer: Both numerncal expressions and algebraic expressions use
operations. An algebraic expression, such as 6 + g, includes numbers and
variables, where a numerical expression, such as & + 3, only includes numbers.

18. :).haﬁfy-ﬂnm Complete the table of values o evaluate 5a and 5"
for the given values of n. Which will be greater when i > 57 Justify your response.

= | 2 3 4
5 Ex1=5 5x2=M 5x3=1 [5x4=20
5" 51=5§ 52— 25 5= 125 5! — 525 ,:/

5"; Sample answer: The value of the expression 5" grows at a faster rate than
it does for S5n because each value is being multiplied by 5. In Sn, 5 is added to
each value. 5" is repeated multiplication while Sa is repeated addition.

SO o S AT
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Name My Homework

Evaluate each expression ifm=2.n=15,andg=1§‘

©.nt8 4 20.12:m ® HA.n—m ¥
wt+i=c+F
il 4 =14
ugly
23.15g 3 24. 45 2 5. 7Tm+8 22

22.2n—6 26

26. 50g° 2

27. Financial Literacy Bilal earns AED 7 per hour plus AED 1.50 for each pizza

delivery. The expression 7h + 1.50d can be used Lo find the Lotal

earmngs after i howrs and d delivenes have been made. How misch
money will Bilal eam after working 15 hours and making 8 deliveries?

AED 117

28. @' Be Precise As a member of a music club, you can order CDs for
AED 1499 each. The music club also charges AED 4 .99 for each shipment
The expression 14.990 + 4.99 represents the cost of n CDs. Find the

lotal cosl for ordering 3 CDs.
AED 49.96

Evaluate each expression Efa=%.b=15. andec= 9.

2 813 3
M. +a 2 |30. 20c

32, Whal is the value of st < (B4 iflr=5,5 = 32 and | = 457
48

31 b?_& 180

Lesson 3 Algebra: Variables and Expressions
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power UP! Test Practice

Exercises 33 and 34 prepare students for more rigorous
thinking needed when taking the assessment

33. | This test item requires students to explain and apply mathematical
concepts and solve problems with precision, while making use of
structure.

| Depth of Knowledge | DOKI1
|Mathematicai Practice | MM

! 1 point Students correctly answer the question.

34. | This test item requires students to support their reasoning or
evaluate the reasoning of others by justifying their response and
constructing arguments.

Depth of knowledge | DOK3
Mathematical Practices | MP1, MP2

2 points Students find a comect expression and
| explain their response.
1 point Students find a correct expression OR

explain their response.

450 Chapter 6 Expressions

Power UP! Test Practice

33. The height of the triangle shown can be found using
the expression 48 = b, where b ks the base of the triangle.

What is the height of the triangle? | 6m

34. The lable shows the lolal medal counts for the lop
6 medal winning countries at Lhe 2012 Summer Olympic
Games. The lop 6 counlries earmed a lotal of 421 medals
al the Games. Based on the information in the table,
wrile an expression thal represents the total amount
of medals earned by these countries.

356 +x

How could you use your expression and the information given
lo determine the number of medals Greal Brilan earned?
Explain your reasoning.

Sample answer: | know that 356 + x equals 421. 1 can
use the Guess, Check, and Revise strategy to find the
value of x.

Spiral Review

Write the symbel < , > , or = for each description.

35, equallo = 3. grealer than =

38. Wrile a number senlence 1o show thal two plus four eguals six.
2+4=6

29, Wrile a number sentence 1o show the sum of fourteen and exghl is
[wenily-two.

M+8=22

40. Houriyya skied three times farther than her brother Hamdan.
Hamdan skied four kilometers. How far did Houriyya ski?

12 kilometers

height

Bm '-\__

United States
China
.Russla
Great Britain

Germany

7. less than =

[ T T L TR )
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Expressions and Equations

Inquiry Lab

Write Expressions
HOW can bar diagrams help you to write expressions in which 2 whjm;
letters stand for numbers? 134

Khalid has 6 more baseball cards than Ahmed. Wrile an algebraic expression o
represent the number of baseball cards Khalid has.

Whal do you know? Khalid has & more baseball cards than Ahmed.

What do you need to know? the number of baseball cards Khalid has

Algebraic expressions are similar 1o numencal exprossions.

3 n_p 1 Ahmed has an unknown number of baseball cards c. Use a bar
diagram o show Ahmed's cards.

Khalaf | ¢ cards

| iﬁénﬂ_f | Khalid has 6 more baseball cards than Ahmed.

Complete the bar diagram below Lo show how s
many baseball cards Khalid has. -
Khalid ¢ cards 6 |cards

S, Khalidhas € 4+ 6 baseball cards.

R

Recall that the terms of an expression are separaled by addition or
sublraction signs.

VoG =8 Fr

How many lerms are in the expression? | 2

z Does the expression represent a sum, difference, product, or guotient?
£

T s5um

E

3

B

*

a8

Expressions and Equations

Focus narrowing the scope
Objective Use models to write expresssions.

Coherence moving from concrete to abstract

Now Next

Students use models to write algebraic Students will write algebraic expressions
expressions to represent real-world o represent real-world situations.
situations.

Rignr pursuing concepts, fluency, and applications
See the Levels of Complexity chart on page 455.

EnGAGE EXPLORE

Launch the Lab

Activities 1, 2, and 3 are intended to be used as whole-group
activities. Activity 1is designed to provide more guidance to
students than Activities 2 and 3.

Hands"Dn Activity A )

1 @) Pairs Discussion Have students work in pairs

to demonstrate the scenario using real cards. Use an
undetermined number of cards in a stack for Ahmed and show
6 cards for Khalid. Have students assign a variable to the
stack, and then show how they would represent adding

6 more cards. %91,4,6,7

€» @) Trade-a-Problem Have students write a real-world
problem similar to the one given and model how they would

express the scenario as an expression. Then have them trade
problems and expressions with a partner to check their work.

D146

Inguiry Lab Write Expressions 451



IHands;OnJActivity 2! )

(AL @ Mumbered Heads Together Have students work
in groups of 3—4 to complete Activity 2, ensuring that each
student understands how the bar diagram shows “10 fewer
messages”. Each student is assigned a number. Upon
completion of the activity, call on one numbered student to
share their group's algebraic expression and response fo the
questions. Call on a different numbered student to share their
group's response to the questions. Then call on a third
numbered student to respond to the question below.
13,4586
Ask:
= What operation will we need to use to show that Khalifa
sent fewer messoges? subtraction

I @ Pairs Discussion Have students extend the
activity by having them draw a bar diagram to represent the
expression m + 4 and another bar diagram to represent the
expression m — 4. Have them explain why the bar diagrams
look different. (£91,3,4,6

€ Y @ | Have/ Who Has? After completing the
activity, prepare a deck of cards with each card having a
question on one side and an answer to a different question on
the other side. For example, one side has “8x" written on it, the
other side has “7 less than a number” written on it. The next
card would have “n—7" (the answer to the previous question)
on one side and “the quotient of 12 and 3" on the other.
Repeat for all cards. Distribute one card to each student, giving
them time to read and understand the two expressions on
their card. Select one student to start. He or she will stand up
and say, “Who has...?" and ask for what is on the card, for
example, “Who has 7 less than a number?” The student with
the answer to the question will stand up and say, “l have..." and
give the solution, then flip their card over and say, "Who
has..?" Continue the game until all guestions have been
answered. The game should end with the first student
answering the last question. ®12,6,7.8

452 Chapter 6 Expressions

Ehalifa sent 10 fewer messages in July than in August Wrile an algebraic
expression o represent the number of tex] messages Khalifa sent in Juby.

St_npll Khalifa sent an unknown number of messages

m in Augusl. Label the bar diagram o Aocpt |

represent the messages Khalifa sent in Augusl

'E‘I:Bp 2| Khalifa sent 10 fewer messages in July.
Label the: bar diagram 1o show the m

messages Khalifa sent in July. July

So, Khalifa sent ™ | — 10 messages in July.
How many lerms are in the expression? 2

Does the expression represent a sum, difference, product, or quolient®
difference

fHands Dn¥ctivity 5]

A boltlencse dolphin can swim o kilomelers per hour. Humans swim one-third as
fasi as dolphins. Write an algebraic expression thal could be used to find oul how
fasl humans cam Swirn

-:é‘il_!p_j-.il Dolphins can swim an unknown

10 fewer |

number of kilomelers per hour d. Doiphins |

o kilometers per hour

Use a bar diagram to represent
the speed a dolphin swims.

[Step 2] Humans swim one-third as fast

as dolphins. Divide and shade Dolphins
a second bar diagram lo

d kilometers per hour

represent the speed humans

G SwiL
Humans

d

So, humans can swim I 3 kilomelers per hour.

How many lerms are in the expression? 1

Does the expression represent a sum, difference, product, oF quolient®
quotient

TP
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Expressions and Equations

Sample answers: 1-6

Work with a partner. Write a real-world problem and algebraic expression

for each situation modeled.

bt [ g | 2 w9t [ g |
“:*‘rear2| P peaple |um|e| gﬁnﬁ;s | | |
= The first year, p people attended the family Wafa bought a bag of apples weighing
reunion. The second year, 43 more people p kilograms. She bought a bag of oranges
attended. Write an algebraic expression to which weighed one half that of the apples.
represent the number of people that Write an algebraic expression to represent

: P
attended the second year: p + 43. the weight of the bag of oranges; 5.

3. Rashid | bbaseballcaps | - Iaye.:l| m kilometers |

Resheed | b baseballcaps Saierr|| m kilometers |
1 12 |

Rashid has b baseball caps. Rasheed has Zayed has an area of m square squane

two less than Rashid. Write an algebraic kilometers. Salem has an area that is 12 square
expression to represent the number of square kilometers less than Zayed. Write an
Rasheed's baseball caps: b — 2. algebraic expression to represent the area of

Salem in square square kilometers; m — 12

5. 5aem| P l E-ﬂ [ bcestimetes
i | | | | | Feria h centimeters | 2 centimeters
Saeed talked m minutes on his cell phone. In sixth grade, Hassan was h centimeters tall.
Sultan talked one-fourth as many minutes In seventh grade, he was 2 centimeters
as Saeed. Write an algebraic expression to taller. Write an algebraic expression to
represent the number of minutes Sultan represent Hassan's height in seventh grade;
talked on her cell phone; %. h+5.

ExpLORE ExPLAIN ELABORATE EVALUATE

Collaborate

The Investigate and Analyze and Reflect sections are
intended to be used as small-group investigations. The Create
section is intended to be used as independent exercises.

Levels of Complexity
The levels of the exercises progress from 11to 3, with Level 1
indicating the lowest level of complexity.

Exercises
1-6 -1 12-13
Level 3 l [ ]
Level 2
| |
Level 1 i. °

€ C» @) Team-Pair-Solo Have students work in four-
person teams to complete Exercises 1 and 2, making sure each
team has both Approaching Level students and Beyond Level
students. Each team member is responsible to ask questions
and ensure that all team members understand. Then have
them work in partners to complete Exercises 3 and 4. Finally,
have them work individually to complete Exercises 5 and 6.
Have them check their work with their previous partner and
discuss any differences in solutions. QL 2,3,5

Inquiry Lab Write Expressions 483



fia #\ Analyze'and Reflect:

e ot : e e

1 @D Pairs Check Complete Exercise 7 together as a

class. Then have students work in pairs to complete Exercises

8-11. Have them trade their papers with ancther pair of

students to check their work. Have them respond to the

following questions. ®™1,4,6

Ask:

= Whot verbal phrases represent subtraction? Sample answers:
less than, minus, difference, decreased

= Whaot verbal phrases represent multiplication? Sample
answers: product, times, double, triple

= Whaot verbal phrases represent addition? Sample answers:
more than, plus, sum, increased

= Whaot verbal phrases represent division? Sample answers:
quotient, half, one-third

€® @ Roundrobin Have students work in pairs or teams
to complete Exercises 7-10, with the first person completing
Exercise 7, the second person checking Exercise 7 for
accuracy, then completing Exercise 8, and so on. Have
students complete Exercise 11 on their own. Have them discuss
with a partner how many different ways they could represent
this phrase. #91,3,4,6

T

2n Yo o SR

@- Students should be able to answer *"HOW can bar
diagrams help you to write expressions in which letters stand
for numbers?" Check for student understanding and provide
guidance, if needed.

454 Chapter 6 Expressions

Work with a partner to complete the table. The first one is done for you.

Algebraic
E jon ‘Word Phrase - Mosel
al® Hoe s of o | & | B |
niglsey amd T
T =4 4 less than a | = |
number :
B g the product of 5 [ = I = I = | = I = |
and a number
T the quotient of | = |
2 anumber and 3
| I |
M T 4 o 7 increased by a [ 7 | - |
number

imn ':Plhuu:m Inductively Wrile an algebraic expression thal represenls
o number y divided by 10. ¥ 10

12 -:)unm with Mathematics Wrile a real-world siluation and an algebraic
expression thal is represented by the bar diagram.

w | = | = ]3]

Sample answer: The number of text messages Mahmoud received was

three times as many as Mansour, plus three more; 3w + 3

13. HOW can bar diagrams help you o wrile expressions in which letlers
stand for numbers?

Sample answer: Bar diagrams show the relationship between the letters

that stand for numbers and the values of given numbers.

[EETEER]
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Expressions and Equations

Lesson &

Algebra: Write Expressions

& y Real-World Link

Airports Missourn has 8 major commercial airports. California has
24 major commercial airports.
1. Alabama has 4 fewer airports than Missouri.

a. Underline the key math word in the problem.

b. lEEli‘-; the operation you would use 1o determine
how many airports are localed in Alabama. Explain.

F O x
The key word is fewer, which

means subtract

2. California has three times as many airports as Georgia.
a. Underdine the key math words in the problem.

b. n,t_f:.:ir_c-llé} the operation you would use Lo find how many
aiporls Georgla has. Explain.

RS,
You know the number of airports California has.
You also know that it has 3 times the number in Georgia.

To undo multiplication, you use division.

3. Missouri has lwo Limes as many airporns as Ohio.
How many airporls does Ohio have?

?

which () Mathematical Practices did you use?
Shade the circle(s) that applies.

(1) Persevere with Problems {5 Lise: Math Tooks

(Z) Reason Abstractly {E)) Attend to Preckion

(3} Construct an Argument {7 Make Use of Structure
(2 Mol with Mathematics {8 U Repeated Reasoning

e ———

:_:__ Essential Question |

HOW is it heldpful to write
numbers in different ways?

ﬂ' Vocabulary

diefining the variabde

(2 Mathematical Practices
12,346

‘ Expressions and Equations

Focus narrowing the scope

Objective Write verbal phrases as simple algebraic
expressions.

Coherence connecting within and across grades

Previous Now Next

Students used the order Students write algebraic Students will write

of operations to evaluate expressions to represent and simplify algebraic
algebraic expressions real-world siuations. EXPIEsSInnS Lsing

mathematical propertes.

Rigﬂl’ pursuing concepts, fluency, and applications
See the Levels of Complexity chart on page 461.

EnGAGE EXPLORE

N -) Launch the Lesson

Ideas for Use

You may wish to launch the lesson using a whole group, small
group, think-pair-share activity, or independent activity.

- @) Think-Pair-Share Give students about one
I 0.1 minute to think through their responses to Exercises
1-3. Then have them discuss their responses with a partner.

1.3
Alternate Strategies

@I» @D Have students explain why the inverse operation is
used in Exercises 2 and 3, but not in Exercise 1. 91,3

I» Have students rewrite the statement in Exercise 2 so that
the operation in the statement is division. 1,2, 3

Lesson 4 Algebra: Write Expressions 455



ExPLAIN

Teach the Concept

Ask the scaffolded gquestions for each example to differentiate
instruction.

EExg_n]ples

1. Write the phrase as an algebraic expression.
&I» - What is o varioble? a letter used to represent a number

= What information is unknown? the number of dirhams
Saleh has eamed

» How can you represent this unknown information?
with a variable

m = Since dirhams is the unknown omount, whaot letter
could you use to represent this? d

» How will you represent 8 dirhoms more than d? d+ 8

m = Can you write the expression as d + 8 or 8 + d?
Explain. yes; Addition is commutative.

Need Another Example?

Write the phrase fwo dirhoms less than the price of a movie
ticket as an algebraic expression. m— 2

2. Write the phrase as an algebraic expression.

@€ - What information is unknown? the original price

= How can you represent the unknown information? with
a variable

m = Since price is the unknown amount, what letter could
you use to represent this? p

= How will you represent 10 dirhams less than p? p—10

m » Can you write the expression as 10 — p? Explain. no;
Subtraction is not commutative.

» What verbal phrase would 10 — p represent? Sample
answer: p dirhams less than 10 dirhams

Need Another Example?

Write the phrase five years less than her gunt’s age as an
algebraic expression. a—5

456 Chapter 6 Expressions

—

Less Than

i, Cove waiTe Fem v Fham
A yamper ot gHay W) p
ar p4 0L But en less Hean

o mupdnEy oo dahy e

swribhew oy p= 10

Write Phrases as Algebraic Expressions

To wrile verbal phrases as algebraic expressions, follow the steps balow.
In the second step, defining the variable, choose a variable and decide
whal il represents.

Words Describe the situation. Use only the most important words.
Wariable Choose a vanabde to represent the unknown quantity.
Expression Translate your verbal phrase into an algebraic expression.

' Examples |
Write each phrase as an algebraic expression.

1. " r! !.' i r
Words eight dirhams more than Saleh earned

Variable Let d represent the number of dirhams Saleh eamed.

Model Saleh's earnings d |
L= |
' d | =
Expression The expression is o + 8.

2. ten dirhams less than the original price
Waords ten dirhams less than the original price

Wariable Let p represent the oniginal price.

Model original price IF—

P

L

The expression is p — .

STIO | o = ST
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8. four times the number of liters

Words four times the number of Hiters
Variabile Lot ! represent the number of liters
Model number
of liters ! ! ! -
Expression The expression is 4

Got I¥! Do these problems to find out.

a. four poinls fewer than the Eagles scored
b. 12 times the number of melers
. the lotal cost of a shirt and an AED 8 pair of socks

Expressions and Equathons

Write Two-Step Expressions

i

Two-slep expressions conlain two different operations.

- Example

L, Write the phrase 5 less than 3 times the number of points as an
algebraic expression.

Words 5 less than 3 times the number of points
Variable Let p represent the number of points.
Model number

e e ]

Expression The expression is 3p - 5.

Got 1#7 Do this problem to find out.

d. Wrile the phrase AED 3 more than four imes the cost of o prelzel
as an algebraic expression.

c=costof a
A, pretzel; 4c + 3

[Esramples j

3. Write the phrase as an algebraic expression.
@ = What information is unknown? the number of liters
= How can you represent the unknown information? with
the variable /

m = What operation does the phrase represent? How do
you know? multiplication; The phrase uses times, which
indicates multiplication.

= How will you represent 4 times the number of
gallons? 41
m = How can you write the verbal phrase in a different way
that represents the same algebraic
expression? Sample answer: the product of the number of
liters and 4

Need Another Example?

Write the phrase three times the number of yards as an
algebraic expression. 3y

L. Write the phrase as an algebraic expression.

€I» - What information is unknown? the number of points

= How can you represent the unknown information? with
the variable p

m = How many operations are indicated by the phrase?
2 operations
= What part of the phrase indicates multiplication? times
= How will you represent 3 times the number of
points? 3p
- What part of the phrase indicates subtraction?
less than

= How will you represent 5 less than 3p? 3p—5

€Y - Could you aiso write the expression as 5 — 3p?
Explain.
no; Subtraction is not commutative.

MNeed Another Example?
Write the phrase 2 less than 6 times the cat's weight as an
algebraic expression. 6w — 2
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[Exmnla )

5. Use an algebraic expression to solve a real-world
problem.
@1» - What do you need to find? the total amount Amal spent

» How much did the magaozine cost? AEDS

= Besides the magazine, what else did Amal buy? 2
bottles of nail polish

m = How can you represent the cost of the two bottles of
nail polish? 2d
= How can you represent adding the cost of the
magazine? +5
= What expression represents the fofal cost? 2d +5

» If you know that d = 3, how will you solve the
problem?
Replace d with 3 and evaluate the expression using the
order of operations.

I® - Can the expression also be written as 5 + 2d? Explain.
yes; Addition is commutative.

Need Another Example?

Huda made 5 fewer than three times the number of bracelets

that Hana made. Write an expression to represent the number

of bracelets Huda made. Then determine the number of

bracelets Huda made if Hana made 12 bracelets. 35s — &;

31 bracelets

Guided Practice}

Formative Assessment Use these exercises to assess
students’ understanding of the concepts in this lesson.

@0 If some of your students are not ready for
AU assignments, use the differentiated activity below.

1 @ Roundrobin Have students work in groups of
3—-4. Have Student 1 highlight the variable in the problem

and choose a letter to represent it Have Student 2 determine
what operation(s) is/are being performed on the variable and
have Student 3 write the algebraic expression. Student 4,

if available, determines if there is a different way to write

the expression. (1,2,3, 4
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< Example

5. Amal bought a magazine for AED 5, and 2 bottles of nail polish.
Write an expression to represent the total amount she spent. Then
find the total amount if each bottle of nail polish cost AED 3.

@-\_hET'I The nail polish costs an unknown amounl. Use o 1o
represent the cost of the nail polish.

I'EM'ZE | She bought 2 boliles of polish plus a magazine.

hu‘la]mwnt| d dirhams | o dirhams |ms|

The expressionis 2 < d + Sor 2d + 5.
2d+5=2(3)+5 Replace o with 3.

=b+5 Muittipdy.
=H Aaid

So, the tolal amount is AED 1.

[Guided Practice)

Define a variable and write each phrase as an algebraic expression.
(Cxainphes 1-4)

1. four limes more money than Tarek saved M = money Tarek saved; 4m

b
b = the number of pages Amer read; -
2. hall as many pages as Amer read ‘ 2

3. the widlh of a box thal is 4 inches less than the length £ = the length of the box; £ — 4
4. the cost of 5 CD= and a AED 12 DD © = cost of a CD; 5c + 12

5. Abdulrahman bought a box of popcorn for AED 3.50 and three - —
iesdivim drinks. Define a variable and wile an expression Yi |
to represent the total amounl they spenl Then find the | Rate 1l

tetal amount if one drink costs AED 150, Essmpie5) ' |
| wmdevshemd bow b wite
d = cost of one drink; 3d + 3.50; AED B.00 J . z [

WGEE;J:E You're ready lo move onl |

6. @. Building on the Essential Question How can wriling
phrases as algebwaic expressions help you solve problems? [ 1

Sample answer: Key words and phrases, such as four times |' 1 2+l Wowae some questions II
s many, can help you to determine which operation to use | elnaid writing elgslreic |
EEPrETEIaNT.

in an expression in order to solve a problem. L v S— |

e Faprdpang
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Comgm ) MaiGwes =l Roummben

Name My Homework

RESPRERSTREIBERCS

Define a variable and write each phrase as an algebraic expression.
[Exampbes 1-9)
1. six meters kess than the width

w = the width; w — 6

2. 6 hours more per week than Mahmoud studies
h = the number of hours Mahmoud studies; h + 6

Y sic years less than Eiman's age
t = Eiman's age; t — &

4. 2 less than one-thind of the points that the Panlhers seored
P = the number of points the mee'sscured‘.—p 2orip = 3)—

EThE United Slates House of Representatives has 35 more members than
four times Lthe number of members in the Uniled Slales Senate. Define a
variable and wrile an expression 1o represent the number of members in
lhe House of Representatives. Then find the number of members in the
House of Representalives, if there are 100 members in the Senate.
[Example 5)

5 = the number in the Senate: 45 + 35; 435 members

6. Glhitm!u Representations Amna uses the lable Lo help mdm ﬂ Y 3,5 48

her converl measurements when she is sewing.

a. Words Describe the relationship belween the number
of inches and the number of metars.

Sample answer: The number of meters is one twelfth the number

Mumber of Meters

of inches.

b. Symbols Wrile an expression for the number of meters in x inches.
%x orx =12

. Numbers Find the number of melers in 252 inches.
21t

A I:}Bn Precise An inch i equal 1o about 2 54 centimeters. Wrile an exprossion
which estimates the number of centimelers in x inches. Then estimate the
number of centimelers in 12 inches.

2.54x; 30.48 cm

ExPLAIN ELABORATE EVALUATE

Practice and Apply

Independent Practice and Extra Practice

The Independent Practice pages are meant to be used as the
homework assignment. The Extra Practice page can be used
for additional reinforcement or as a second-day assignment.

Levels of Complexity
The levels of the exercises progress from 1to 3, with Level 1
indicating the lowest level of complexity.

Exercises
1-5,15-22 6-9,23,24 10-14
Level 3 H .
Level 2 €
Level 1 * L]
Suggested Assignments

You can use the table below that includes exercises of all
complexity levels to select appropriate exercises for your
students’ needs.

@I Approaching Level | 1-5,7,9,10,12-14, 23, 24
€D ontLevel 1-5 odd, 6-10, 12-14, 23, 24

€ Beyond Level 6-14, 23,24
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Emphasis On  Exercisels)
1 Make sense of problems and persevere in 1
solving them.
2 Reason abstractly and guantitatively. 22
3 Cuns.tryct viable arguments and critigue the 6,10, 12-14
reasoning of others.
6 Attend to precision. 7

Mathematical Practices 1, 3, and 4 are aspects of mathematical
thinking that are emphasized in every lesson. Students are
given opportunities to be persistent in their problem solving, to
express their reasoning, and apply mathematics to real-world
situations.

Formative Assessment
Use this activity as a closing formative assessment before
dismissing students from your class.

Have students write the phrase eleven less than four times
the number of text messages as an algebraic expression.
Sample answer: 4t — 11

Common Error In Exercise 10, Buthaina correctly determined
the operation but confused the order of the terms. Remind
students to analyze the wording of problems carefully.
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8. Financial Literacy On a recenl day, a Euro was equal lo aboul 1.2 UAE
dirhams. Wrile an expression which estimates the number of dirhams in x
Euros. Then eslimale the number of UAE dirhams eqgual o 25 Euros.

12x; AED 30

9. Abdulraheem is 2 years older than one third his sister Abeer's age. Their sister
Ayesha i lour years younger than 2 imes Abdulraheem’s age. Define a
varable and wrile an expression o represent Abdulraheem's age. Then find
Abdulraheem's age and Ayesha's age if Abeer is 63 years old.
m = Abear's age:; m + 2 Abdulraheem is 23 years old and Alysha is 42 years old.

._..‘I‘:

.:' 5 "'_:] H.O0.T. Problems Higher Order Thinking

10. 5 Find the Error Bulhaina is wriling an algebraic expression for the
phrase 5 less than a number. Find her mislake and comect il

Sample answer: She is indicating

e
P

a number less than 5; i — 5 is the

correct expression.

n '3 Persevere with Probleams Hesco eams AED 2 lor every lable she
serves plus 20% of the lotal customer order. Defline a variable and write
an expression W represent the amount of money she eams for one lable.

¢ = total customer order; 2 + 0.2c

12 5Juﬂtifj Conclusions Il n represenis Lhe amount of songs stored on
an MP3 player, analyze the meaning of the expressions n + 7. n — 2, 4n,
and n <+ 2.

Sample answer: 7 more songs, 2 fewer songs, 4 times the sengs, and half
the number of songs.

13. 5 Justify Conclusions Delermine whelher the slalement below s
always, somelimes, or rever rue. Juslify your reasoning.

The expressions x — 3 and y— 3 represent the same value.
sometimes; Sample answer: x — 3 and y — 3 represent the sample values
only when x = y.

14. J)Reason Inductively Suppose x is an odd number. Wrile an expression lo
represent each of the following:
a. The odd number immediately following x. ¥ + 2

b. The odd number immediately preceding x. £~ 2

TP
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Name My Homework

Define a variable and write each phrase as an algebraic expression.

15. four limes as many apples @ = the nweber of apples; 4 X mor 4n

e Ly
frce

16. len mare choes than Falheya 5 = number of Fatheya shoes; s + 10

17. AEDS dirhams less on dinner than Ibrahim spent § = the cost of Ibrahim’s
dinner;j — 5

18. 3 more than wice as many ringlones as Fawzia M = the number of ringtones
Fawzia has; 2m 4+ 3

19. Hessa goes bowling on Salurday aflternoons. She bowls three games
and pays for shoe renlal. Define a variable and wrile an expression to
represent the lolal cost Hessa pays. Then find the Lolal cost il ene One: Game:

game costs AED 4. b = the cost of one game; 3b + 2; AED 14 S Rkl - )

20. Jassim bowght a pizza for AED 1275 and four medium drinks al Pauli's Pizza.
Define a vanable and wrile an expression o represent the total amount of
money he spent Then find the tolal cost il one drink cosls AED 3.

¢ = cost of one drink; 4c + 12.75; AED 24.75

2. Lamya's music library has 17 more than wo limes the number of songs than
her brother Zayed's music libvary. Define a variable and write an expression Lo
represent the number of =ongs in Lamya®s music library. Then flind the number
of songs in Lamya's library if Zayed has 5 songs in his library.

5 = number of songs in Zayed library; 25 + 17; 27 songs

b

f{ 22, 'I:}Emm Abstractly Halima has 3 more than one hall as many purses
. as Ayesha. Define a variable and wrilte an expression Lo represent the

; number of purses in Halima's collection. Then find the numbser of

] purses in Halima's collection il Ayesha has 12 pu{ses.

i p = number of purses in Ayesha’s collection; P+ 3; Halima

% has 9 purses.

1
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power UP! Test Practice

Exercises 23 and 24 prepare students for more rigorous
thinking needed when taking the assessment.

23. | This test item requires students to reason abstractly and
I quantitatively when pruh_tem solving.

| Depth of Knowledge | DOK1
| Mathematical Practices | MP1, MP3

1point Students correctly answer each part of the
guestion.

24. | This test item requires students to analyze and solve complex real-
! world problems through the use of mathematical tools and models.

| Depth of Knowledge | DOK3
| Mathematical Practices | MP1, MP4

2 points Students correctly answer each part of the
_ | Question.
| 1 point Students correctly answer 3 of the four
. parts.
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power Up! Test Practice _

23. Abdulaziz and his friends bought game Wokens for AED 15 and three
admission bckets to Fun Palace. Lel | represent the cost of an admission
lickel Determine il each stalement below i true or false.
a. The expression 3{ + 15) represents the tolal

amaunt that Abduksziz and his friends spent.
b. Il each admission lckel cosls AED 250, then B True False
Abdulaziz and his friends spent AED 22 50 in all.

True [ False

24. The lable below shows the relalionship between melers and yards.

6|9 2 B
2|3 |4 |5

Fill in each box o wrile an algebraic expression o ¢
represent the number of meters in any number of yards.
¥ meters
3 yards

|

Words 3 limes the number of | yards

Variable let| ¥ represent the number of | yards

Model ¥ ¥ ¥

Expression The number of metersin | ¥
Expression 3 ¥ |

yards is given by Lhe

Spiral Review

Evaluate each expression.

25.7+08= 78 26.83x1= B3

|Z7. 35+ (4 + 7)= 145

26. Hamdah ran five kilometers each day for seven days. Houriyya ran seven
kilomelers each day for five days. Did the girls run the same distance?
Explain.

yes; Sample answer: Since 5 x 7 =35 and 7 x 5 = 35, both girls ran a
total of 35 kilometers.
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Expressions and Equations

Expressions and Equatsons

Focus narrowing the scope

| A ct It 0 u.t Objective Solve problems by acting them out. This lesson
: - 7 emphasizes *) Mathematical Practice 3 Construct viable
arguments and critigue the reasoning of others.

Case I:I. Table Trouble _ Act It Out Students can use a variety of materials to act

Lamis is arranging tables for her volleyball banquet. The rectanguiar 13,4 : problems out. Have a variety of materials on hand such as
tables can seat up to 6 people. She can fine up masking tape, construction paper, toothpicks, counters, and
tables to seat more people. math tiles for students to use to solve the exercises.

How weany people com Toe seated using fowr balples?

Coherence connecting within and across grades
] Now Next

r-""/ Students solve non-routine problems. Students will apply the act it out strategy
o write equivalent expressions..

Understand wnot are the facts?

Each reclangular lable can seal up 1o 6 people. h Rigor pursuing concepts, fluency, and applications

Plan wnoat is your strategy to solve this problem? - See the Levels of Complexity chart on page 467.
Use the reclangle Lo represent one lable. Use i
counters to represent each seal. Draw an EnGacGE BExPLORE BExPLaunN ELABORATE EVALUATE

¥ to chow where each counler was placed. b P4

@ N s syl s gl X X y § Launch the

Al oul the situation Lo find the number seats at four lables. Use counlers to

e . e

represent each seal. Draw an X 1o show where each counter was placed. The problems on pages 465 and 466 are intended fo be used
! P % » A - S WM o as a whole-group discussion on how to solve non-routine
% X problems and are designed to provide scaffolded guidance.
The problem on page 465 walks students through the solution,
X X X xR X X X while the problem on page 466 asks students to come up with

their own solutions.
Four lables can seat| 18 people.

B/ QS — Case #1 Table Trouble

€I» Have students extend the problem by having them

Use the expression 4x + 2, where x represents the number of lablkes.
answer the guestion below.

o |8l a|gl2l=(m |y

PEH 7 Wi ok aaTh

i Ask:
j = How many people will 6 tables, lined up end to end,
1 seat? 26

@mm Explain how the Acl L Qul strategy could help you check
the reasonableness of answers. Sample answer: It is easier to

Coppight € MoGrrs-H | el er
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Case #2 Step It Up

m '@ Cooperative Play Break students into 4-person
learning teams. Provide each team with a variety of materials
such as counters, constructions paper, math tiles, and masking
tape. Explain to students that each team should use one or
more of the given materials in order to act out the problem.
After students have solved the problem, discuss as a class the
results and how they were obtained. ™1,3,4,5

€ @) Class Discussion After students complete the Step
It Up problem, use the following question to guide a whole
group or small group discussion. (1,3

Ask:

= Why does the oct it out strategy help you solve this
problem? Sample answer: There are a few things that need to be
understood in order to solve the problem. Acting it out helps to

visualize everything all at once to come up with a more accurate
AnNswer.

Need Another Example?
Lamya is making a scrapbook. She wants to make a border in

ribbon around each of the pages. Each page uses 98
centimeters of ribbon. She has a spool of ribbon that is 22.75

meters long. How many bordered pages can Lamya make? 23
pages
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Assume the patEm confinues
in the figures at the rhght.
Jaey of Lk Figuret 3

ﬁ} Understand

Read the problem. What are you being asked to find?
| need ta find how many unit squares will make up Figure 5

Underline key words and values in the problem.
What infoermation do you know?

Figure | has | 1 square. Figure 2 has | 3 squaves. Figure 3 hag
6 squares.

Plan
Choose a problem-solving strategy.

| will uge Hae act it out

Solve
Use your problem-solving strategy to solve the problem.
Use counters o recraate the figuies.

&

Use 1 counter for Figure 1, 3 counters for Figure 2, and 6 counters for Figure 3.

2 counlers are added to Figure 1 to make Figure 2.
3 counters are added 1o Figure 2 1o make Figure 3.
Add 4 |counters to Figure 3 1o make Figure 4.

Thenadd 5 counters to Figure 4 lo make Figure 5.
<a, Figure 5 is made up of 15 unit squares

Check

Use information from the problem to check your answer.

To check your answer, draw a model Draw two additional squares for the

first figure, three additional squares lor the second figure, and so on.

Figure 5

I F B FFF FrryFrr idnry FrdrFrrryrrrryrrrrri

FIFrisys
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ComsT W IMeTH e

Comm g £ Vi wee =k fomicn

iy

! Team 3

Case %5 Vacations

Expresshons and Equations

o 5 ‘Work with a small group to solve the following cases.

L on A ;
P Show your work on a separate piece of paper.

Caze #3 Teams
Twenty-four students will be divided into four equal-size teams. Each
student will count off, beginning with the number 1as the first team

e " Bh L 1% -l
B Tow ek 15 Hae cleventh shudent 0 ColRT o T LAALOW
I lerEF A e £ Ewnr
- 7
1 A s P L
b e, WD will lhe oe oS SgmEA

Khadija has AED 5,38 ;
L33 0N her SEVINGs account Eact
- EAch week she adds AED 793

e -"':?-"" ] l.'.-l"-\.'.'.F'-'I."

0T kv |

Hew i 4
He WHACH agigen
-‘-.r"'-.,'-- W el e ?

I{ AED 20.03; 2.93n + 538

Thi LAE Bourism agency surveyed pc,::\plt' an their favoriie -m:n.nun
i of the peaple said Dubal, 5 caid Abu Dhabi, E-salc! Ajman,

cities. b ! .
L esi j 4 the rest said Umm Al Guwain,
Jé rosponded Al Aln, 55 zaid Sharjah, an |

paory pEople vetpondes

P77 people said L Al Ghiasenm, o

P! 352 people

Birth Months
June July Apiril
March | July June
%— _ October  May  August
- Case #6 School wme  Api October
‘;f_f;:‘;y The birth months of the students in Ay Ooiher: | Akt

M. Salem's geography class are shown, Septembier | December | January

tallasd- je Bao 1] PP S ! 5,
Wit iz Hae AiRPevene e iy Hae ?.-:.--_.:-..-,.—,-._.j;_‘-_..- of students born in

Jume H

= I ¥ A L Cily, Ean 1 § i
A i Auast? Rotmd o Hae wearett whole pevc ent,

e e

Levels of Complexity

The levels of the exercises progress from 1to 3, with Level 1
indicating the lowest level of complexity.

Exercises
3.4 5 6
Level 3 !, 'y
Level 2 >
Level1 * -

¢ @ Al Write Roundrobin Have students work in
teams of four to solve Cases 3—6. For Case 3, have one
student talk through the solution process and speak their
answer aloud. If teammates agree, all students record the
answer on their paper. Repeat for Cases 4-6, alternating
students for each exercise. 91,3

€ @ Trade-a-Problem Have students write a real-world
problem that requires them to use the act it out strategy.

Be sure that students write and give a solution to their
problem. Have students trade their problems with a partner.
Select a problem or two to share with the class and allow
volunteers from the class to act out the problem in order to
solve it. D1,3,4
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(Hld*@hgpter Check j

If students have trouble with Exercises 1-9, they may need
help with the following concepts.

N e L B

powers (Lesson 1) 13,4
| evaluating algebraic expressions (Lesson 3) | 5-7
| writing algebraic expressions (Lesson 4) a

order of operations (Lesson 2) 2.9

Vocabulary Activity

2 @) Numbered Heads Together Have students
h}_n':u..\_ work in small groups to complete Exercise 1.
Each student is assigned a number. Students are responsible
to ensure that each group member understands the meaning
of a powers. Students should ask each other for clarification
and assistance, as needed. Call on one numbered student to
share their definition with the class. @31, 3,8

Alternate Strategy
€D Have students explain the difference between 3*
and 3 x 4.21,3,7
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Mid ChapterCheck]

\Vocabulary Check

1 'ﬂ Be Precise Defline powers. Provide an example of power with an
exponent of 2. LesonT)

MNumbers expressed using exponents are called powers
Sample answer: 132,

2. Fill in the blank in the sentence below with the comect lem. |Lewson )

The order of operations Lells you which operation Lo
perform first so that everyone finds the same value for an expression.

'Skills Check and Problem Solving

Write each power as a product of the same factor. Then find the
value, (Lessony

3 2= TXT,49 4 55— BXxEXEX5x53125

Evaluate sach expression if x = 6. [L=son 3

s x+n T 6. Hx—5 % 7 =6 2

8. ) Reason Abstractly Khawla is 8 years younger than her sister Rana.
Rana is y years old. Write an algebraic expression thal describes
Khawla's age. jLesond)

¥—8

9% GMM Abstractly The prices per kilogram of different lypes
of nuls are shiown. Wrile an expression thal can be used Lo find
the tolal cost of 2 kilograms of peanuts, 3 kilograms of cashews,
and 1 kilogram of almonds, all for 200 off. e 2)

0.80(2 x 3.95 + 3 x 4.25 + 5.99)
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Baking Manal and Muna are baking cookies for a bake sale
fundraiser. Manal baked & sheets with 10 cookies each and
Muna baked 10 sheels with & cookies each.

1.  How many lolal cookies can Manal bake?
6(x10= &0

2. How many olal cookios did Muna bake?
0% 6= &0

3. Whal do you nolice aboul your answers for
Exercises 1 and 27

The answers are the same.

4. Whal do these exercises sugges! aboul the order in
which factors are mulliplied?

The order does not matter.

- = i ;- . = = _E" = - ,
= 5
= -

a
2
i @ @
] Which () Mathematical Practices did you use?
3 Shade the circle(s) that applies.
5 (T Persevere with Problems () Us= Math Tooks
-
i @:'r Reason Abstractly @MHd o Precison
- (3} Construct an Argument {7 Make Use of Structure
= (A} Model with Mathematics (2 Uiz Repeated Reasoning
8 —

HOW is it helptul to write
numbers. in ditferent ways?

ﬂ' Vocabulary _‘|

equivalent expressions

= Mathematical Practices
12,345

Expressions and Equations

Focus narrowing the scope
Objective Use properties to simplify expressions.

Coherence connecting within and across grades

Previous Now Next

Students wrote and Students write equivalent Students will write
simplified numerical and expressions using the equivalent expressions
algebraic expressions. properties of operations. using the Distributive

Property.

Rignr pursuing concepts, fluency, and applications
See the Levels of Complexity chart on page 473.

ENGAGE EXPLORE

Launch the Lesson

Ideas for Use

You may wish to launch the lesson using a whole group, small
group, think-pair-share activity, or independent activity.

=12 @ Pairs Discussion Have students work in pairs to
b complete Exercises 1-4, ensuring that each partner
understands. Call on one set of pairs to share their responses
with the class. ‘91,3

Alternate Strategies

1 @ Have students use a grid to draw a rectangle 6
units by 10 units and give the total number of squares. Repeat
for a rectangle 10 units by & units. Discuss why the order does
not matter. 1, 4,5

@I® Have students identify the property that allows them to
multiply two numbers in any order. 91,3,7
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ExPLAIN

Teach the Concept

Ask the scaffolded gquestions for each example to differentiate
instruction.

[Examgles )

I—

1. Determine whether two expressions are equivalent.
&I» - How are the numbers and operation for both

expressions alike? They are the same. How are they
different? They are grouped differently.

{I» - What property states that the way in which numbers
are grouped does not affect their sum? Associative
Property of Addition

@ = If you were not sure if the expressions were equivalent,
how could you check? Sample answer: | could find the
value of each expression to see if they are equal. Both
expressions equal 28, so they are eguivalent.

Need Another Example?

Determine if the expressions 5 % (6 % 10) and (5 x 6) % 10 are
equivalent. If so, tell what property is applied. If not, explain
why. yes; Associative Property

2. Determine whether two expressions are equivalent.

€Y - How are the numbers and operation for both
expressions alike? They are the same. How are they
different? They are grouped differently.

m = When subtracting numbers, does grouping them
differently change the final value? yes

€ - if you were not sure if the expressions were equivalent,
how could you check? Sample answer: | could find the
value of each expression to see if they are equal.

Need Another Example?

Determine if the expressions 100 + (25 <+ 5) and

(100 =+ 25) = 5 are equivalent. If so, tell what property is

applied. If not, explain why. no; Sample answer: The first

expression is equal to 20 and the second expression is equal to 0.8.
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key Concept Use Properties to Compare Expressions

The order in which two numbers are added or multiplied does
Pmpuﬂﬁ not change their sum or product.
T+9=9+7 4-6=6-4

otb=b+ao g-b=b-o

Associative The way in which three numbers are grouped when they are
Properties added or multiplied does not change their sum or product.

I+tP+N=3F+HN+4 B-(5-F)=(@-5)-7
otibtc=lgthjtc g-fb-c)=jg-b)-c

Identity The sum of an addend and 0 is the addend. The product of a
Properties factor and 1is the factor.
13+0=13 7-1
otl=a a-1=a
-

Properties are stalements thal are tree for any number. The expressions
& = 10 and 10 x 6 are called equivalent expressions because they have

the same value. This illustrates the Commiulalive Property.

Examples
Determine whether the two expressions are equivalent. If so, tell what
property is applied. If not, explain why.

1. 5+ (5+ 8 and(15+ 5+ 8

The numbers are grouped differently. They are equivalent by the
Associative Property.

Use an = -;ign 1o Compare the Expl’EESiI‘JI'IS.
50,15 + (5 + 8) = (15 + 5) + 8.

2. 20—12)—3and20—(12—3)

The expressions are nol equivalent because the Associative
Properly is nol rue for sublraction.

Use the # sign Lo show the expressions are nol equivabenl
So, (20 —12)— 3 F 20— 12 — 3).
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fid Equatian

Determine whether the two expressions are equivalent. If so, tell what =
property is applied. If not, explain why. Division

Tag Commtative Fil'.lrETH_f

3. 34+ 0and34 dioes wa ikl Bex Aivision,
The expressions are equivalent by the Identity Properly. To prove Fhls, siwglify bhe
= expresiions in Erample 4,
So, 34+ 0 =34 i
51 l |
Singe & it not 2qual ko 5
ly, 20-5and5 =20 gt e vk
The expressions are nol equivalent because the Commutalive Eqpialions. =
Property does nol hold for division.
S0, 20+5#%5= 20 ::ﬁ:‘*
= yes; Associative
Go¥ |1¥7 Do these problems to find out. o Property
a. 5= (6x3and|5 = 6)x3 b. 27 +-3and3 + 27 Nu;il‘lef'rrsi.qu-ﬂlientis

v, 9, the second is 3

Use Properties to Solve Problems

Properties can also be used lo wrile equivalent expressions and Lo
solve problems.

5. In a recent season, the football team had 15 guards, 4 forwards,
and 3 centers on their roster. Write two equivalent expressions
using the Associative Property that can be used
to find the total number of players on their roster.

The Associalive Property slates thal the grouping of numbers
when they are added does nol change the sum, 015 + (4 + 3)
is the same as (15 + 4) + 3.

Got 147 Do this problem to find out.

c. Financial Litaracy Maha earned AED 7 babysitting and AED 12 AED 7 + AED 12 and
from ancther job. Wrile lwo equivalent expressions using the c. AED12 + AED 7
Commulative Property thal can be used o find the lotal amount
she eamed.

Coppagrl 2 beSaws-H i Touos o1

Examples

3. Determine whether two expressions are equivalent.

@ = What is the sum of 34 and 07 34

DY - What property does this demonstrate? Identity Property
= Are the expressions equivalent? yes

@ = Could you wrife the expression as 0 + 34?7
Explain. yes; Addition is commutative.

Need Another Example?
Determine if the expressions 15 and 1 % 15 are equivalent.

If 50, tell what property is applied. If not, explain why. yes;
Identity Property

Ly, Determine whether two expressions are equivalent.
€I» - How are the expressions alike? They have the same

numbers and operation. How are they different? the
order in which they are divided

@I» - Does the order in which you divide matter? yes

m » Give another example that demonstrates thot division
is not commutative. Sample answer: 16 = 2 = 8, but
2-16+#8

MNeed Another Example?

Determine if the expression 12 ® 4 and 4 x 12 are eguivalent.

If so, tell what property is applied. If not, explain why. yes;

Commutative Property

. Write equivalent expressions.

m = How can you defermine the total? Add 15, 4, and 3.

m = Can you group the numbers differently and get the
saime sum? yes

= What property alfows you to do this? Associative

Property

m = Write another equivalent expression that can be used
to find the total number of players on the Jayhawks'
roster. Sample answer: (3 +15) + 4

MNeed Another Example?
Mr. Abdulaziz has budgeted AED150 per day for his hotel and
meals during his six-day vacation. Write two eguivalent

expressions using the Commutative Property that can be used
to find how much he will spend. 150 X 6 and 6 X 150
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[Exmnla )

6. Evaluate the expression using properties.
m = What do you need to find? the area of the triangle
= What expression are you given for the area of a
triangle? fb‘h
m = How will you find the area? Evaluate the given formula.

= With what will you replace b? Why? 15; It is the length
of the base of the triangle.

= With what will you replace h? Why? 12; It is the height
of the triangle.

0 - Why is the Commutative Property performed? Sample

answer: It is used so that you can multiply el by 12, which is
easier mental math.

= Why is the area given in square feet? Sample answer:
When finding the area of something, you are multiplying
units, and unit X unit = unit’, or sguare units.

Need Another Example?

The formula for the volume of a rectangular prism is V = fwh,
where £ is the length, w is the width, and h is the height of the
prism. Find the volume of a prism with a length of 10 meters,

a width of 9 meters, and a height of 15 meter. 45 ft*

Formative Assessment Use these exercises to assess
students’ understanding of the concepts in this lesson.

101 if some of your students are not ready for
CALA assignments, use the differentiated activity below.

¢1» @ Pairs Discussion For Exercises 1-4, have one
student find the value of the first expression. The other student
finds the value of the second expression. Have them discuss
why they should expect the values to be the same.

In Exercise 5, ask them to determine all possible groupings
and decide which allows for the easiest mental calculations.

138
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- 6. Themﬂauiu@ecmhehunduﬁngﬂ'eemmim%bh.
i where b is the base and b is the height. Find the area of the

triangle shown at the left.

%.M- = %{'Isll_ﬂl Replace b with 15 and h with 12.
= %{12}[15: Commutative Property
= B(15) Muitipty. § 3 12 = 6
=90 Multipiy.

The area of the rangke is 90 sguare melers.

Got 7 Do this problem to find out.

d. Financial Literacy Moza eamed AED 6 an hour while working
11 howrs over the weekend. She pul % of whal she earned in
a savings accounl Find how much she pul into the accounl.

Determine whether the two expressions are equivalent. If so, tell what property
is applied. If not, explain why. [Eamgles14)

1. (35 + 17} + 43 and 35 + (17 + 43) Yes; Associative Property

2. {25 — 49) — 5 and 25 — (9 — 5) No; the first expression is equal to 11 and the
) second is equal to 21
3. 59 x 1and 59 Yes: identity Property

4. Al a gymnastics meel, a gymnasl scored an 8.95 on the vaull and a 92 on
the uneven bars. Wrile two equivalent expressions thal could be used o
find her tolal score. [Examgle 5

8.95 + 9.2 and 9.2 + B.95

| Rate Yourself!
5. Halima boight suntan lotion for AED 12, sunglasses for AED 15,
and a towel for AED 18. Use the Associalive Property lo Viehw comgiiiond: suniz you, ol
mentally find the tolal of her purchases. [Esample 5 AED 45; e Hank mpplies.

The expression 12 + 15 + 18 can be rewritten as
(18 + 12} + 15.

& ©® ©

=

~

5. @. Building on the Essential Question How can using
properties help you Lo simplify expressions?

Sample answer: The properties can help you to mentally
solve problems.

sk ba updusbe your Faldalel |

MR 3 T
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Name My Homework

Determine whether the two expressions are equivalent. If so, tell what property
is applied. if not, explain why. Foenpies14)

1. (B+ 27 + 52 and 8 + (27 + 52) yes: Associative Properly

2. (3-6)-9and3-(6-9) yes; Associative Property

n-?z_:ﬁa — B)and (72 — 63) — 8 no; The first expression s equal to 17 and
the second is equal to 1.

4. 36 = (12 = 3)and (36 = 12) = 3 Noj the first expression is equal to 9 and
the second is equal to 1.

5. 0 4+ 32 and 0 No; the first expression is equal to 32, not 0.

6. EX13,1] Find the perimeter of the Iriangle ﬂ Each day, about 75,000 people visit Paris,
shown. [Exsmpis 5 France. Use the Commulative Property 1o
wirile lwo equivalent expressions Lhal could
be used Lo find the number of people thal
visil over a 5-day period. Eumple 5

Ay m 53 75,000 - 5 and 5 - 75,000

k|
g

Gom

1 1 _
(42+52)+6=16cm
Usze one or more properties to rewrite each expression as an expression

that does not use parentheses.

g (y+10)+a=y+5 9. (6-n-7= 42

Find the value of x that makes a true statement.

10. 24 + x=240 7 +x=3+17 3

Practice and Apply

Independent Practice and Extra Practice

The Independent Practice pages are meant to be used as the
homework assignment. The Extra Practice page can be used
for additional reinforcement or as a second-day assignment.

Levels of Complexity
The levels of the exercises progress from 1to 3, with Level 1
indicating the lowest level of complexity.

Exercises
1-7,18-24 8-12,25-32 1317
Level 3 H .
Level 2 €
Level 1 * L]
Suggested Assignments

You can use the table below that includes exercises of all
complexity levels to select appropriate exercises for your
students’ needs.

@I Approaching Level | 1-7,9, 11,13, 14, 16, 17, 31, 32

€D ontLevel

€ Beyond Level 8-17,3,32

17 odd, 8-14, 16, 17, 31, 32
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Mathematical Practices 1, 3, and 4 are aspects of mathematical
thinking that are emphasized in every lesson. Students are
given opportunities to be persistent in their problem solving, to
express their reasoning, and apply mathematics to real-world
situations.

Formative Assessment
Use this activity as a closing formative assessment before
dismissing students from your class.

TICKET

Emphasis On
1 Make sense of problems and persevere in 5
solving them.
2 Reason abstractly and guantitatively. 12,13
3 Construct viable arguments and critique the
: 4,168,177
reasoning of others.
5 Use appropriate tools strategically. 23

Qut the Door

Have students use the Associative Property to write an
expression eguivalent to 23 + (7 + 18) that makes it easier
to add the numbers mentally. {23 +7) +18

Common Error Students may confuse the ldentity Property
of Addition and the Identity Property of Multiplication.
Remind students that the sum of an addend and 0O is the
addend and the product of a factor and 1 is the factor.

472 Chapter6 Expressions

12 :)E‘namn Abstractly The graphic shows the driving
distance belween cerain cities n Flonda.

a. Wrile a number senlence thal compares the mileage
from Miami to Jacksonville Lo Tampa, and the mileage
from Tampa lo Jacksonville Lo Miami.

338 + 188 = 188 + 338

b. Relfer lo parl a. Name the properly that is illustrated
by this senlence.

Commutative Property

{L lj H.O.T. Problems Higher Order Thinking

13. 'ﬂﬁaanm Abstractly Wrile lwo equivalent expressions that illustrate

the Associalive Property of Addition. Sample answer: 12 + (8 + 5) and
(12 +8) +5

1. D cConstruct an Argument Delermine whether (18 + 35) x 4=
18 + 35 x 4 is true o folse. Explain. false; Using the order of operations,
{18 +35)- 4 =212 and 18 + 35 - 4 = 158.

15. ﬂ Persevere with Problams A counterexample is an example
chowing thal a slatement is nol true. Provide a counterexample Lo
the Tollowing slatement

Division of whole numbers 15 comimubalive.
Sample answer: 24 - 12 =2 and 12 £+ 24 = 05

16. '3Juntiﬁrcunn!uniunn Do@d+9+5=(9+4}+5and
4+ 9+ 5=4+ (9 + 5 illustrale the same properly? Juslify your response.

no; Sample answer: The first sentence illustrates the Commutative Property
because the order of the numbers in the grouping symbols changes. The
second sentence illustrates the Associative Property because the numbers

that are grouped together change.

17. ﬂlham-n Inductivaly How can the Associalive Properly be used Lo
mentally find 48 + 827

Sample answer: Rewrite 48 + 82 as 48 + (52 4+ 30). By using the Associative
Property, 48 + (52 + 30) = (48 + 52) + 30. So, 48 + 82 = 130.

STIO | o = ST
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Extra Practice

Name My Homework

Determine whether the two expressions are equivalent. If so, tell what property

is applied. If not, explain why.
18. 64 + 0 and 64 yes; lAentity Property

et

ety

19. 23 .1and 23 yes: identity Property

20. 8 = 2 and 2 — g No; the first expression is equal to 4 and the second is equal to % or 0.25.

21. 46 + 15and 15 + 46 Yes; Commutative Property

7213 . 1and 1 Mo; the first expression is equal to 13, not 1.

Party Casts
23, I:' Usa Math Toels Reham's mother hosled a dinmer party. The lable Beaa
shows the costs. Use the Associalive Property to wiite bwo equivalent Cne ety
expressions thal could be used Lo find the lotal amount spenL Cake | u
Sample answer: (12 + 24) + 6 and 12 4 (24 + 6) g‘d“;;w 2
Dininks B

24. Maysa sold 37 necklaces for AED 20 each al the crafl fair. She is going o
denate half of the money she eamed to charity. Use the Commulative
Propery Lo menlally find how much money she will donate. Explain
the sleps you used.

The expressions -‘;{3?}[20] and -;—{20-]-[3?} are equivalent. Either one can

be used to find how much money she will donate. Half of 20 is

10 and 10 - 37 is 370. She will donate AED 370.

Use one or more properties to rewrite each expression as an expression that
does not use parentheses.

w2+ +4=x+86 #®.a4+b+0)=0+4
Z1.1-|n-8)= Bn 28.20- (6-y) = 120¥
29.(6+mj+9 M+15 30. (w-12) .3 36w

Lesson 5 Algebra: Properties
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power UP! Test Practice

Exercises 31 and 32 prepare students for more rigorous
thinking needed when taking the assessment

31. | This test item requires students to explain and apply mathematical
concepts and solve problems with precision, while making use of
structure.

| Depth of Knowledge | DOKI1
| Mathematical Practice | MP1
Rubric

! 1 point | Students correctly answer the guestion.

i

[
3. | This test item requires students to reason abstractly and
quantitatively when problem solving.

| Depth of Knowledge | DOK2
| Mathematical Practice | MP1

| 2 points | Students correctly assign all seven values.
|1 point | Students correctly assign five to six of the
seven values.

474 Chapter6 Expressions

M. The table shows the number of desks in each classroom
al three different schools. Which expressions represent . .

power Up! Test Practice _

the tolal number of desks? Sakect all that apply. Al S=ads 1
B2 x (12 x 25) + 15 % 20 A Ofoq .
2x (12412415 N 5
W2=<12)x25+15x20
W15 =20+(2x12) x 25
32. Determine il the two expressions in each pair A s ative P "
are equivalent. I they are equivalenl, select ST e
the property that i illustrated. Commutative Property
Identity Property
St 0amAS Yes |identity Property
12 X2 omd 2 3 |2 Yes !Camm;;laﬁveﬁnpeﬂy
1€ —3and3— 1€ No [
T4+ Damd G+ D+T  Yes |Associative Property

Spiral Review
Write each number in expanded form.

13 15— 0+5 24 37= 30+7 135 700 — 200+ 9

36. Halima had AED 10 bills and AED 1 coins in her wallel She used seven bills
and coins 1o buy a pair of shoes for AED 43. How many of each type of bill or
coin did she spend?

four AED 10 bills and three AED 1 coins

37. lamal has 3 10-6k coins. Hareb has 5 10-6ls coins. They put their money into a
donation box for a local pel shelter. Whal is the value of the money
they added (o the donation box? Explain.

B0 fils; Since 3 coins + 5 coins = B coins and

B coins x 10 fils = B0 fils, the value of the money is B0 fils.

25
5
20

mEn mcme e

WD

B0 | A L




Expressions and Equations

-w

#nd Equatians

Focus narrowing the scope

[ ]

!anIry L‘ab Objective Model the Distributive Property.
The Distributive Property

Coherence moving from concrete to abstract

HOW can you use models to evaluate and 2 Practicss: ; Now Next

compare expressions? L15 Students use area models and algebra Students will use the Distributive
tiles to mode! and use the Distributive Property to write equivalent
Proy . CXPTOSSIONS.
Three friends are going lo a concerl al the fair. They will each pay lor perty. : ;
admission Lo the fair, which is AED 6, and admission Lo the concerl, which
is AED 22 What is the Lolal that the three friends will spend? ngﬂr pumuing CGHCEPE, ﬂi.IEI'Il:‘F, and EPP"CHtiGI‘IS

See the Levels of Complexity chart on page 479.

: m?j' 5 ENGAGE EXPLORE

BK') Launch the Lab

Activities 1 and 2 are intended to be used as whole-group
activities. Activity 1is designed to provide more guidance to
students than Activity 2.

——— — Materials: algebra tiles
| Step 2 |  Use area models 1o evaluate the expression.

e fHands OnActivity A | )
Method 1 | Add the lengths. Then multiphy. - o ;

: 5 € @) Remind students that the area diagrams represent

T - ; the total cost of 3 tickets to both the fair and the concert. If
students have trouble with the area models, have them use
algebra tiles to model the situation. 31, 3.4

j'_$‘_bn|:_1": Wrile an expression lo represent the amounl spent
in dirfiams.

3(6 + 22)
~T A v,

friends  Fair admission  eoneart

36 + 22) = 3(28) Ask:
= B4 = Refer to Step 2. Are the expressions in Method 1 and
Method 2 equivalent? Explain. yes; Sample answer: Each
Method 2 | Find each area. Then add. expression is equal to 84.
- ¥ - z = How are Method 1 and Method 2 different? Sample answer:
5 : The order in which the numbers are multiplied and added is
different.

3-6+3-22=18+ 66

fiester  Par Ak Lmr@xkrAnGHl ITegm

— B4

Since both expressions are equal to . 84 | they are equivalent

S0, 36 +22)=3. 6 +3. 22 Inquiry Lab The Distributive Property 475
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Hands;On'Activity 2!

1 @@ i students have difficulty with modeling these

expressions, have them first model expressions like x + 5,

x + 1, and 2x + 6. Then they can move on to the activity that

involves using the Distributive Property. 91,4, 6

Ask:

= Refer to Step 1. What does the 2 outside the parentheses
represent? 2 sets of 2x +1

= Does the model represent this? yes

= Refer to Step 2. When you group the like tiles, what are you
doing fo the expression? simplifying the expression

476 Chapter 6 Expressions

BHands DnWctivity 2]

You can also use algebra tiles to model expressions with variables. Refer to
the set of algebra tiles below.

.

# s

| The green teclandgular e m | Thoe yeiow squans file

! represels e wariable . ; gl e imbesges 1.
\

L.

Just like (3} means 2 groups of 3, 2{x + 1) means 2 groups of x + 1.
(-

Use algebra tiles 1o tell whether the expressions 2(2x + 1) and 4x + 2 are
equivalent.

|§fn§ 11 Model the expression 2(2x + 1).
‘I l@ l I ]

Thereare 2 groups with 2x + 1in each group.

|5't-a_g EI Group like liles logether.
I i I ‘ Bl A

The model shows 4 sclilesand | 2 linleger tiles.

Both models have the same number of x-lles and the same number of
integer tiles.

So, the expression 2{2x + 1) is 2quivalent 1 \he expression 4x + 2.

(=l

LEART R B MR 3 TS




Coppagrl 2 beSaws-H i Touos o1

g il =

{2l ey b
‘Work with a partner. Draw area models to show that the pairs of expressions
are equivalent.

1 2i4+ 6)and (2 4) + (2 - B)

24+ 6)=2 W 2e)+2.6= 8 +12
- 20 - 20
4 6 4 I3
2 e 21 1 2
2. 43+ Jand (4-3) + (4-2)
a3+2=4 5 ) 4-3)+ (4.2 = 12 +8
_ 20 — 20
2, 2 3 2
a|l 4 a @

3. 6(20 + 3 and (6 - 20) + (6 - 3)

6R0+3)=6 23 ) (6-20)+(6-3)= 120  +18

= 138 — 138
20 | 20 L}
 — J —

Use algebra tiles to tell whether the pairs of expressions are equivalent.
4 3x+Tand 3x + 3 ¥e5

e+ 1 2 xtiles, 2 inleger liles I+ 33 xdiles, 2 inleger liles

Sl

1:|_

e |

5. 2(3x + 2) and Gx + 4 Yes

28+ 2¢ % xtiles,*  integer liles 6x+ 48 xiiles, ®  integer liles

&'\H_i

ExpLORE ExPLAIN ELABORATE EVALUATE

y » Collaborate

The Investigate and Analyze and Reflect sections are
intended to be used as small-group investigations. The Create
section is intended to be used as independent exercises.

Levels of Complexity
The levels of the exercises progress from 110 3, with Level 1
indicating the lowest level of complexity.

Exercises
15 6-13 14-15
Level 3 i °
Level 2
Level 1 i o

€% ) Think-Pair-Share Have students work in pairs.
Give students one minute to think through their answers
to Exercises 1-5. Have them share their responses with
their partner. Then call on one student to share their
response within a small group or large group discussion.

"M.3.6

m m For Exercises 1-5, have students choose area
models or algebra tiles to model the expressions, then
explain to the class why they chose that model and how
it shows whether or not the expressions are equivalent.

D134
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({5 5) Analyze and Reflect

i .

(AL ] @ Work together as a class to complete Exercises

6-12. Then have students work with a pariner to complete

Exercise 13.™1,7.8

Ask:

= What do you notice about the original expression and the
rewriiten expression? The rewritten expression is the sum of
each addend inside the parentheses multiplied by the number
outside of the parentheses.

L&) Create’

O, o O,

C® @) Trade-a-Problem For Exercise 14, have students
write an expression that includes parentheses. Then have
them write a real-world situation that could represent that
expression. Have students trade their word problems to verify
that they meet the criteria. ($1,2,6,7

@- Students should be able to answer “HOW can you use
models to evaluate and compare expressions?” Check for
student understanding and provide guidance, if needed.

478 Chapter 6 Expressions

| Sample answers: 1315

Work with a partner to complete the table. Use a model if needed. The first
one is done for you.

Exprassion Rewnrite the expression. Evaluate.
2440) 2(4) + 2(1) 10

6. T(E + 4) 7(8) + 7(4) 84 ;./

T 10+ 1) 9(3) + (9 108

8 S3+ %) 5(3) + 5(5) 40

9. 2024 + € 2(24) + 2(6) 60

0. 31E 4 %) 3(16) + 3(5) 63

n o4z a(8) + 4(7) 60

7 €22+ 9 6(22) + 6(9) 186

13. ™) Use Math Tools A iriend
decides that 4(x + 3) =4x + 3.
Use the algebra liles al the right

el

|l EdEdE]
bllalhlale]

lo explain Lo your friend Lhal
Ax + 3)=4ax +12.

Count the total number of each
type of tile. This corresponds

‘E_E!_EHJ [EJE]E!_

L
L

to the expression 4x + 12, not
4x + 3. S0, 4(x + 3) = 4x + 12,

O Yo Charsy

14. '5 Model with Mathematics Wrile a real-world word problem that could
be represented by the expression 3(23). Then explain how you could solve
the problem mentally, Sample answer: Find the total cost of three tickets to the
water park if each ticket costs AED 23; Think of 3{23) as 3{20 + 3). Since

3(20 + 3) = 3(20) + 3(3), multiply 3 by 20 and 3 by 3. Then add 60 and 9, which is 69.

15. @ HOW can you use modets 1o evaluale and compare expressions?
An area model can show the relationships between the values in the

expressions. Algebra tiles can be used to group like expressions and

compare the two expressions.

R 3
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‘ Expressions and Equations
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Expressions and Equations

Lesson 6

The Distributive Property

:

1. Whal does the expression 3(20 + 15) represent?
3 represents: three friends

20 represents: the price of a ticket

15 represents: the price of a baseball hat

2. Evaluate the expression in Exercise 1.

(20 +15)= 35
35 x 3 — 105

3. Whal does the expression 3 x 20 + 3 x 15 representl?
3 x 20 represents: the price of three tickets

Ixw1s représenﬂ: the ﬂ'icE of three hats

4. Evaluate the expression 3 x 20+ 3 x 15,
3x20= 60

Ix1s=|495
60 ; 45 — 105

The answer to 3{20 + 158) is the same as the answer to
3x20+3x15

?

which () Mathematical Practices did you use?
Shade the circle(s) that applies.

Jawt S e Ewind i Geiy iTegm

g @Pmme with Problams @U‘E Math Tooks

i {Z) Reason Abstractly {5 Attend to Precision

; @tunﬂ:ruﬁ an Argument @Mawe Lize of Structure

3 @}Mumlm Mathematics @Use Repeated Reasoning

Basaball Threeo friends wenl Lo a baseball game. Each tickel cost
AED 20 and all three friends bought a baseball hat for AED 15 each.

5. Whal do you nolice aboul the answers Lo Exercises 2 and 47

?

:_:__ Essential Question |

HOW is it helpful to write
numbers in different ways?

ﬁi Vocabulary )
Déstributive Property

tactor Ehe exXpression

13465678

Focus narrowing the scope

Objective Use the Distributive Property to compute
multiplication problems mentally and to rewrite algebraic
expressions.

Coherence connecting within and across grades

Previous Now Next

Students wrote Students write Students will use
equivalent exprossions equivalent cxprossions maodels to detemine
using the properties of using the Distributive if two expressions ane
operations. Property. equivalent

Rigﬂl’ pursuing concepts, fluency, and applications
See the Levels of Complexity chart on page 485.

ENGAGE EXPLORE

Launch the Lesson

Ideas for Use

You may wish to launch the lesson using a whole group, small
group, think-pair-share activity, or independent activity.

@™ Roundrobin In small groups, have students
fedi i go around the group, each student providing an
answer to one part of each exercise. Other students are to
listen carefully and ask for support if they do not understand.
Groups are responsible to ensure that all members understand.

1.3

Alternate Strategy

@ @D Have groups of students use counters to
demonstrate the expressions 3{2 + 5)and3 X2 +3 x5
and explain why the totals are the same. “91,3,4,5

Lesson 6 The Distributive Property 479



ExPLAIN

Teach the Concept

Ask the scaffolded gquestions for each example to differentiate
instruction.

[Examgles )

1. Compute a product mentally.
€I» - What two operations are combined with the
Distributive Property? addition and multiplication
= What operation is represented by parentheses?
multiplication
@ = How can 4§r be rewritten as a sum? 4 +1§
» Which numbers are each multiplied by 9 when you
distribute? 4 and 3
m » Why is using the Distributive Property helpful in finding
the value of this expression? Calculating 9 X 4 and 9 X 3

and then adding, is easier than calculating 9 X 4%.

MNeed Another Example?
Find 4 x 1(}% mentally using the Distributive Property.
a(10) + 4(3) = 42
2. Write an equivalent expression.
€Iy - What number do you need to distribute? 2
= Do you distribute the 2 to both terms or only one term?
both terms
@ = What is 2 times x? 2x
= What is 2 times 37 6

» Explain how the model represents the problem. Sample
answer: Each mat represents x + 3. There are two mats,
since this sum is being multiplied by 2. By adding x + 3 and
x + 3, the model can be simplified to represent 2x + 6.

@ = Why is the expression 2(x + 3) not equivalent to
2x + 37 The 2 needs to be distributed, or multiplied by,
each of the terms inside the parentheses, not just the x.

Need Another Example?
Use the Distributive Property to rewrite 5(x + 6). 5x + 30

480 Chapter 6 Expressions

W Sha,
e

e

5@+ s(g] —13

v 20+ fl) =2

- 2(3) + 2(0.6) = 7.2

A Bx+24

e 35+ Sx

g 2x+ 6

kKey Concept > Distributive Property

‘Words To multiply a sum by a number, multiply each addend by the
number outside the parentheses.

Example Mumbers Algebra
I+ =2=xT+2 x4 1 ab + oc
A LA

Example

The expressions 3(20 + 15)and 3 x 20 + 3 x 15 show how the
Distributive Property combines addition and mulliplication.

Example

1. Findo x#%mmbalhusirugﬂmbish‘ih:ﬁveﬁnpeuﬁ.

1 1
WHEE"'3 as4 -+ 3

o x4y =9(4+1)
= 94} + 9(%) Distributive Property
=364+ 3 Maltipy._
=39 Add.

Get 7 Do these problems to find out.

Find each product mentally. Show the steps you used.

a.ﬁx:a% h.12:~<2_11 & 2% 36

2. Use the Distributive Property to rewrite 2(x + 3).

2x +3)=2x)+ 2(3)  Distributive Property _f_iﬂ“: ,r’_m“
o M

Gat 7 Do these problems to find out.
Uze the Distributive Property to rewrite each expression.
d. Bx + 3) e 59+ x) £ 2x+ 3)

(=[]

MR 3 TR
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3. Maysoun is making a pair of earrings and a bracelet for four
friends. Each pair of earfings uses 4.5 centimeters of wire and

each bracelet uses 13 centimeters. Write two equivalent
expressions and then find how much total wire is needed.

Using the Distributive Property, 4{4.5) + 412) and 4(4.5 + 13) are

aquivalent expressions.

AA5)+ A1) =18 + 52 445 + 13) = 4175
=70 =70

So, Maysoun needs 70 centimeters of wire.

Gok I#7 Do this problem to find out.

g. Each day, Eissa lifis weights for 10 minules and runs on the

treadmill for 25 minules. Wrile two equivalen] expressions and

then find the total mnutes thal Eissa exercses in 7 days.

their factors, the process is called factoring the expression.

Example

Ly, Factor12+ 8.
12= -3 Wirite the prime factorization of 12 and 8.
& =®:©' 2 Circle the common oo
The GCFofl12and Bis2 - 2 or 4.
Wrile each term as a product of the GCF and ils remaining

faclor. Then use the Distribulive Properly o foctor out the GCF.

2+8=4(3)+ 42) Ressrite each tem using the GCF.
=43+ 2 Déstributive Property

So, 12+ 8=4(3 + 2).

Gok I+7 Do these problems to find out.

Factor each expression.
h 9421 i 14+ 28 j- BO + 56

Expressions and Equations

ey

ol

“ 3(10) + 7(25) =
5. 7010 +25) = 245 min

When numeric or algebraic expressions are wrillen as a product of

Prime
Factorization

The privee Packerization ¢f
ain AlgeErAic ExprasTion
cenkaing wekl Fhe prive
Fmcbees aind mwy varable
Factevs, Fov examgle, the
prime Focreciabion of Lx
Hleden

Examples )

3. Write equivalent expressions.

@ = How many sets of earrings and bracelets is she
making? 4

= What is the length of wire used for the earrings? 4.5 cm

= What is the length of wire used for the
bracelets? 13 cm
@ = How would you find the total amount of wire needed
for one pair of earrings and one bracelet? Add the
amounts together.

= By what number should you multiply this sum? Explain.
4; Maysoun is making a set of jewelry for 4 friends.

ﬂl = Why do both expressions give the same resulf? The
expressions are equivalent due to the Distributive Property.

Need Another Example?

Khawla is baking 5 batches each of cookies and cupcakes.
The cookies use 2 cups of flour per batch and the cupcakes
use 3 cups of flour per batch. Write two eguivalent expressions
and then find the total cups of flour that are needed.

52 + 3) =5(2) + 5(3) = 25 cups

L. Factor to write an equivalent expression.

m = When you factor a number, are you writing it as a sum
or product of ifs foctors? product

= How can you write the prime factorization of a
number? Sample answer: make a factor tree
Y - What is the prime factorization of 127 2 X 2 X 3
87 2X2x%2

= What is the GCF of 12 and 87 4

= Why do we factor out the GCF? Sample answer: Each

number is a product of 4 and some other number. We factor
out the GCF to write an equivalent expression in the form of
4x + y).

m » {5 there another way of foctoring 12 + 8 to generate a
different equivalent expression? yes, Sample answer:
2(6 + 4).

MNeed Another Example?

Factor 18 + 9. 9{2 + 1)
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[Exmnla )

5. Factor to write an equivalent expression.
m = How can you write 3x as a product of its foctors? 3« x
= What is the prime factorization of 3x? 3« x
» What is the prime factorization of 157 3«5
¢ - What is the GCF of 3x and 15? 3
= Once we foctor out the GCF of 3x and 15, whot are we
left with inside the parentheses? x +5

€ - How can you check the answer? Use the Distributive
Property to write an expression equivalent to 3(x + 5)
without the parentheses.
= How could you factor the expression if the second term
was 15x instead of 157 Explain. 3x{1+ 5); The GCF would
be 3x, not 3.

Need Another Example?
Factor 4x + 20. 4(x+5)

Guided Practice}

Formative Assessment Use these exercises to assess
students’ understanding of the concepts in this lesson.

(0| If some of your students are not ready for

e’

"L assignments, use the differentiated activities below.

€1 @D Think-Pair-Share Give students 1-2 minutes

to think about how they would complete each exercise.

Then have them share their responses with a partner. Be sure
they identify the GCF in Exercises 5 and 6. Have a different set
of partners explain how to complete one of the exercises to
the class. $1,3,7

C» @) Trade-a-Problem Have students write two different
expressions involving the sum of more than two addends
where the Distributive Property could be applied. Have them
trade expressions with a partner. Each partner writes an
equivalent expression. 1,3, 8

482 Chapter 6 Expressions

5. Factor 3x + 15.
A =® X Wite the prime factorization of 15 and 3x.

Hh= 5 Cirdle the: common factors.

The GCF of 3x and 15 is 3.
3+ 15= 3x) + 3(5) Resverite sach tenm wsing the GOF.

Pioe =3(x + 5) Distribrtive Property
k. 44+ x) - So, 3(x + 5) = 3x + 15.
L7+ 6) Gaot [#7 Do these problems to find out.
Factor each expression.
. 6{6x + 5) ke 16 + 4x L x+ 42 m. 36x + 30

Guided Practice

A
1 Find 9 x B% mentally. Show Lhe steps you used. [Euamer I(8) + 9(;] =78

Use the Distributive Property to rewrite each algebraic expression. jfunple 7)
2 3+ = 3I+3 3. B(x+ 8= Sx+ 40 4 Ax+6)= +24

e
et
i

Factor each expression. (Deamphes 4 sml 5

5. 25+ 60= 55+ 12) 6. dx + 40 = Hx + 10)

7. Fimancial Literacy Six friends are going Lo the funfair. | Rate Vi I
The cost of one admission is AED 25, and the cosl for one i l-
ide on the Ferris wheel is AED 10. Wrile two equivalent How well Ao yoin undevsband |
expressions and then find the lotal cost. (Eample 3) Hae Dishibutive Property? |
6(25 + 10) = 6(25) + 6{10) = AED 210 Civcle the image Hhat applies. |

8. (5 Building on the Essential Question How can the | L F 3 ‘Q:\a,f |'
; . HER .
Distributive Property help you Lo rewrile expressions? b A |
Sample answer. You can rewrite a sum of two whole | e Clews

numbers with a common factor as a multiple of a sum

of two whole numbers with no common factor.

R 3
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Name My Homework

Find each product mentally. Show the steps you used. [Eamgle?)

1 9x48= 1.4:-:5%: Br7x3s=
1 1
9(40) + 9(4) = 396 ‘“5”“(5):3“5 7(3) + 7(0.8) = 26.6
e
s

Use the Distributive Property to rewrite each algebraic expression. (Cosmple2)
4 8jx+7)=8x+56 5. 6(1l +x = 86+ 6x 6. Bjx+1)=8x+8

¥
ﬂ @ Identify Repeated Reasoning A coyole can run up o 69 kilomelers TI
per hour while a rabbil can run up lo 56 kilomelers per hour. Wrile lwo 3
equivalent expressions and then find how many more kilometers a coyole
can rumn in six hours than a rabbil at these rates. (Exampe 3)

6(69) — 6(56) = 6(69 — 56) ; 78 km

Factor each expression. [Exmgies 4 s 5)

g 8+16=B1+2) 9. 54+24=6(8+4) 10. 63 + 81= A7+ 9)
8
E
&
8
H tx+55= Mix+5) 12. 32 + 16x = 162 + %) 13. TIx+ 21= 7(Mx+3)
3
B
g

ExPLAIN ELABORATE EVALUATE

Practlce énd Apply

Independent Practice and Extra Practice

The Independent Practice pages are meant to be used as the
homework assignment. The Extra Practice page can be used
for additional reinforcement or as a second-day assignment.

Levels of Complexity
The levels of the exercises progress from 1to 3, with Level 1
indicating the lowest level of complexity.

Exercises
1-13,19-32 14,33,34 15-18
Level 3 H .
Level 2 €
Level 1 * L]
Suggested Assignments

You can use the table below that includes exercises of all
complexity levels to select appropriate exercises for your
students’ needs.

@I Approaching Level | 1-13,16-18, 33, 34
€D ontLevel 1-13 odd, 14, 16-18, 33, 34

€ Beyond Level 14-18, 33, 34

Lesson 6 The Distributive Property 483



Emphasis On ~ Exercise(s)
1 Make sense of problems and persevere in

solving them. =

3 Construct viable arguments and critigue the

reasoning of others. ne
4 _Mcrdgl_with m;tl_*rgrne_nic_s_. _ 1
6 Attend to precision. 25, 26
T Look for and make use of structure. . 16
8 Look for and express regularity in repeated F

reasoning.

Mathematical Practices 1, 3, and 4 are aspects of mathematical
thinking that are emphasized in every lesson. Students are
given opportunities to be persistent in their problem solving,
to express their reasoning, and apply mathematics to real-
world situations.

Formative Assessment
Use this activity as a closing formative assessment before
dismissing students from your class.

Have students write an expression equivalent to 4(x + 7)
using the Distributive Property. 4x + 28

Common Error Watch for students who do not multiphy
each addend by the number outside the parentheses when
using the Distributive Property. Suggest to students that
they draw arrows from the number outside the parentheses
to each addend.

484 Chapter 6 Expressions

" 'ﬁlln-dnl with Mathematics Reler 1o the graphic novel frame below Tor
Exercises a—b.

a. Wrile two equivalent expressions Lhal demonstrale the Distribulive
Property for the cost of x Gekels for admission and movie passes on

Family NighL x(7.00 + 7.50) and x(7) + x(7.50)
b. =il less expensive for a youlh Lo pay regular admission with a movie

piss or go on Family Night? Explain. 1t is cheaper to pay regular admission.
The total cost for one person is AED 13.50 versus AED 14.50 on Family Night.

-

1)
[ H.O.T. Problems migher Order Tinking

15. '3 Persevere with Problams Evaluale the expresson 037 menlally.

Juslify your response using the Distributive Property. 0-37; Sample answer:
0.43.7) = 0.4(3) + 0.40.7) = 0.3 + 0.07 = 0.37

16. -ﬁldantiﬁr Structura Wrile lwo equivalent expressions involving decimals

that illustrate the Distributive Property. Sample answer:
3(4.8) and 3(4) + 3(0.8)

17. ':)cnnntmct an Argument A lnend rewrole the expression 5x + 2) as
Bx + 2. Wrile a few sentences Lo your friend explaining the error. Then,

rewrile the expression 5(x + 2) correctlly. Sample answer: The friend did
not multiply 5 and 2. The expression S5(x + 2) = 5x + 10.

18. thanm Inductivaly Explain why 3(5x) is nol equivalent 1o (3 = 5)3 = x).
Sample answer: The Distributive Property combines addition and
multiplication. The expression 3(5x) is one term with three factors,

and does not involve addition. So, 3(5x) = 15x.

ST | o ST
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Name My Homework

Find each product mentally. Show the steps you used.

9. 4x38= 192 120, 11 x 27 = 297 21 3x 39= N7

4050) + 48) 11(20) + 11(7) 3(3) + 3(0.9)

Weert ey = |20+ %2 =220+ 77 —9+27
= |52 = 297 )

Use the Distributive Property to rewrite each algebraic expression.
22 4+ 2)= 4 +8 (23. 3 + )= I+ 21 24, 5(2x + 7)= 10x+ 35

25, I:} Be Precise Mrs. Sumayya bought 9 folders and 9 nolebooks. The cosl
of each lolder was AED 2 50. Each notebook cost AED 4. Wrile two equivalent
expressions and then find the olal cosL

9(2.50 + 4) = 9(2.50) + 9{4); AED 58.50

26. f:} Be Precise Five friends bought admission lickels o the musewm
and a box lunch. The cost of each admission ticket was AED 1.75. Each
box lunch cost AED 20. Wrile lwo equivalent expressions and then find
the lotal cosl.

S{11.75 + 20) = 5{11.75) + 5(20); AED 158.75

Factor each expression.
7. 27+12= 33+ 4) (2812 + 36 = 1211+ 3) 3916 + 20 = H4 + 5)
30.2x+ 8= 2x+ 4) [31. 30 + 12x = B(5 + 2x) 22, 42y 4+ 49 — T(6x+7)
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power UP! Test Practice

Exercises 33 and 34 prepare students for more rigorous
thinking needed when taking the assessment.

33. | This test item requires students to explain and apply mathematical
concepts and solve problems with precision, while making use of
structure.

| Depth ofKnowledge | DOK1
| Mathematical Practice | MP1
Rubric

‘

Students correctly answer each part of the

i 1point
a st

34. | This test item requires students to reason abstractly and
| guantitatively when problem solving.

| Depth of Knowledge | DOK2
Mathematical Practices | MP1, MP4
Rubric

i

2 points Students correctly model the expression
| and find the total amount spent.
1 point | Students correctly model the expression

| OR find the total amount spent.

486 Chapter 6 Expressions

33. Determine il each statement illustrates the Distributive Property.
Select yes or no.

a Te+i=Tx+1) yes [ I
b. 3x+6=3x+2) Wyes no
c Sx+4)=-5+20 Wyes Mo
d Sx+4)-9x+ 4 yes Bno

34, Salem and three of his fnends ate unch ogether al a deli.
Each person ordered a sandwich and a drink.

Fill in each box lo wrile an expression to represent the
amounl they spenl allogether.

4 x (| 275 +| 135 1

How much did Salem and his friends spend altogether? .L"-ED 16

Spiral Review

Evaluate each expression.

35 4+ 5234+ 3= 1223 ®AxOxon=10

Power Up! Test Practice |

38. Suha and her sisler Shaikha recorded the amount they saved each =

week for a month. How much did each person save? Use the
information in the table o compare the total amount that Suba

saved o the total amount Shaikha saved. AED 65; Since
20 +15 + 10+ 20 =15 + 20 + 10 + 20, they each

saved the same amount.

39. Each bolile holds 500 milliliters of waler. Bollles are packaged
in 4 rows of & bollles. How many milliliters of waler are in each

package? 12,000 milliliters

Sandwich 275
Dririk 125
1.25 E 150 | 2
o T
I 1Bx1x2= 36
|
Shaikha's
Week Savings  Savings
(AED) (RED)
1 20 15
2 5 20
3 0 0
4 20 0

SO o S AT
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Expressions and Equations

Inquiry Lab

Equivalent Expressions

@ HOW do you know that two expressions are equivalent?

Fars and his frends boughlt tickels for the dirl bike rally. The cost of

each licket was x dirthams. Faris boughl 2 tickels on Saturday and

3 tickels on Sunday. They paid AED 4 for parking. The expression 2x + 4 + 3x
reprosents the tolal cost in dirhams of the dirt bike rally.

Simplify the expression 2x + 4 + 3x using algebra tiles.

2

fsﬁp 1 Choose liles o represent each addend. Use x-libes lo
model 2x, 4 1 lles to model 4, and 3 | x-liles 1o model 3x
=
i [l
:'_Sil:np 2| Find the like terms. The like lerme are | 2X and 3% | because
they are both x-liles. There are atotal of 5 -tiles and four 1Hiles.
'Step 31 Draw the algebra tiles in the .
space below, placing all like
Lerms logether. o e i I, b | kB
[ 1]
1 St;p-n Rewrile the expression using addition 1o combine the like lerms.

Add 2x and 3x.

S0,2x+4+3x= 50 4|4 |

Rearrange Lhe algebra liles lo determine il 2x + 4 + 3x is equivalent

o 4x + x + 4. Are they equivalent expressions? Yes

-w

Focus narrowing the scope
Objective Use models to simplify algebraic expressions.

Coherence moving from concrete to abstract
Next

Students will write eq
expressions by simplifyi

Students will use models to determine
if two expressions are equivalent.

e

Rignr pursuing concepts, fluency, and applications
See the Levels of Complexity chart on page 490.

The activity is intended to be used as a whole-group activity.
Materials: algebra tiles

Hands On Retivity, )

@1 @ Cooperative Play Provide students with algebra
tiles. Give students time to play with the tiles and discover

how they will be used in the activity. Have pairs of students
work together to complete each step in the activity. %1,4,6

€» @) Cooperative Play Provide students with algebra
tiles. Challenge them to model the expression 2x + 4 + 3x
without looking at the diagram in their texts. Have them
determine on their own how to rearrange the tiles to generate
an equivalent expression. 91,2, 4,5,6
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Emcace ExPLORE EXPLAIN ELABORATE EVALUATE

Collaborate

The Investigate section is intended to be used as a small-
group investigation. The Create section is intended to be used
as independent exercises.

Levels of Complexity
The levels of the exercises progress from 1to 3, with Level 1
indicating the lowest level of complexity.

Exercises
1-4 5.6
Level 3 ; ®
Level 2
i
Level 1 e .

@™ ) Pairs Discussion Have students work with a
pariner to complete Exercises 1-4. Have them discuss and
respond to the following question. 1,2, 3,7

Ask:

= Without using algebra tiles, how can you tell how many total
x-tiles you will use to model the expression in Exercise 1?7
Sample answer: Because all 3 terms use x-tiles, we can add
together the terms, so | know that | will use 6 total x-tiles.

L (8) Create

O, o O,

€ @ Pairs Check In pairs, have students extend

Exercise 5 by responding to the following question. $1,3,7

Ask:

= If Nahla is 8 years old, how old are Hassan and Noura??
Explgin. Hassanis 8 + 4, or 12 years old. Noura? is 3(8 + 4), or
36 years old.

@ Students should be able to answer "HOW do you know

ﬂ'ta"c two expressions are equivalent?” Check for student
understanding and provide guidance, if needed.

488 Chapter 6 Expressions

Work with a partner. Simplify each expression using algebra tiles.
Draw algebra tile models to represent each expression.

Lox+dr+x= Bx [7 5

ek

| X
| |

2 4x+ 74+ 2x= Bx+7

.

)

X

IEIEIE]
EI=IE

H

]

|t

3 2x+2)= xt4

=
B

4. Determine if the expressions x + 1+ 3x
and 4x + 1 are equivalent using algebra liles.
Draw your tiles at the righl

e

They are equivalent.

5. ﬁlu:dnl with Mathematics Nahla s x years old. Her brother Hassan
is 4 years older than her. Noura is 3 mes as old as Hassan. Wrile and simplify
an expression thal represents Moura's age. Explain. 3(x + 4) = 3x + 12; Sample answer:

Iif Nahla is x years old, Hassan's age can be represented with the expression x + 4. To find
MNoura's age, multiply the expression that represents Hassan's age by 3.

6. @ How do you know that two expressions are equivalent?
Sample answer: The expressions 2(x + 1) and 2x + 2 are equivalent because

both can be modeled using 2 x-tiles and 2 integer tiles. They have the same value.

MR 3 T
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Expressions and Equations

Lesson 7

Equivalent Expressions

Vocabulary Start-Up

HOW is it heldpful to write

numbers. in different ways?
When addition or sublraction signs separale an algebraic expression e

inlo parls, each parl is called a term. The numercal factor of a term thal Vocab

conlains a variable is called the coefficient. A Lerm withoul a variable is ﬂi Vocabulary J
called a constant. Like terms are tenms thal conlain the same vanables, i
such as x, 2x, and 3x. .

coefficient

consiant

threeterms | The three terms are 3x. 7, andx

ARl ko like tarms
N

The termes 3 and x are like tems becawse

X+ T X ey have the same varisbie,x. ) Mathematical Practices
. 13,457
likce: Berms The constant is 7.
Label the graphic organizer below.
terms constant £
. g ¥ e
an+2n+9
A
like terms
% Real-World Link
Gamas Ayoub's molher gave him a compuler game and AED 10 for his [

graduation. His aunt gave him wo compuler games and AED 5. The
expression x + 10 + 2x + 5, where x represents the coslt of each game,
can be used o represent Ayoub's graduation gifls.

1. What is the coeflicient of the lerm 2x? 2
2. How many lerms are in the expressionx + 10 4+ 2x+ 57 | 4
Which () Mathematical Practices did you use?
Shade the circle(s) that applies.

(1) Persevere with Problems {5 Lise: Math Tooks

(Z) Reason Abstractly {E)) Attend to Preckion

(3} Construct an Argument {7 Make Use of Structure
(2 Mol with Mathematics {8 U Repeated Reasoning

e ——

Expressions and Equations

Focus narrowing the scope
Objective Use properties to simplify expressions.

Coherence connecting within and across grades

Previous Now Next

Students used models Students write equivalent Students will sohe

to determine if two expressions using the one-step equations and
OMPICSSIONS Wore properties of operations. inequalitios.

equivaiont.

Rignr pursuing concepts, fluency, and applications
See the Levels of Complexity chart on page 495.

ENGAGE EXPLORE

Launch the Lesson

Ideas for Use

You may wish to launch the lesson using a whole group, small
group, think-pair-share activity, or independent activity.

@ Pairs Discussion Have students complete the
L/l 1% Vocabulary activity and Real-World Link, ensuring
that each student understands the meaning of each vocabulary
term. $1,3,6

Alternate Strategies

1 @ Have students discuss how the word constantly
helps them to remember the meaning of consfant in
mathematics. 91, 3.6

I® Have students write an expression containing three
terms, two of which are like terms. There should be at least
one variable with a coefficient of 1. 91,2,3,4
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ExPLAIN

Teach the Concept

Ask the scaffolded gquestions for each example to differentiate
instruction.

[Examgles )

1. Simplify an expression with one variable.
&I» - What operation do the parentheses indicate?
multiplication
m = What property allows you to regroup multiplication?
Associative Property
- Whatis 4 - 67 24 What is 24 - x? 24x
m » Would the simplified expression be the same if the
original expression was 4(6x)? Explain.
yes; 4(6x) = (4 - 6)x or 24x
Need Another Example?
Simplify the expression 7(3y). 21y
2. Simplify an expression with one variable.
€I» - What is the cost of admission? AEDx
» What is the cost fo see the mummy exhibit? AED1
= How many friends will view the mummy exhibit? 3
= How many friends will not view the mummy exhibit? 1
m « What expression represents the cost to get into the
museum and see the exhibit? x +1 Whaot expression
represents this cost for the three friends altogether?
3x+1)
= How will you find the total cost for all 4 friends?
Add x to 3(x + 1).
m = If odmission is AED7, how much will it cost alf 4
friends? AED31

Need Another Example?

Four friends are going to a baseball game. It will cost AEDx
each to get into the game and three of the friends will buy a
hot dog for AED2 each. Write and simplify an expression that
represents the total cost for the four friends.
3x+2)+x;4x+6

490 Chapter 6 Expressions

Equivalent
Expressions
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4fx + 10) + 2x;
A, AED 6x + AED 40

Simplify Expressions with One Variable

To simplify an algebraic expression, use properties Lo wiile an
equivalent expression thal has no like terms and no parentheses.

Variables
X4+ x=2

Numbers
I+3=23ork

' Example

1. Ssimplify the expression 4{6x).

4iEx) =4 - |6 - %) Parentheses indicate multipfication.
=(4-6)-x Assodiative Property
= 24x Mutiphy 4 and 6.

Geot [#7 Do these problems to find out.

Simplify each expression.

a (3-x-1 b. x+x+x .. x+8+x

1 ".:- I
{ i
% Example )
2. Three friends will pay AED x each for admission to the museum
plus AED 10 each to view the mummy exhibit. A fourth friend will
pay admission but will not view the mummy exhibit. Write and
simplify an expression that represents the total cost.

The expression gt_xj-_ﬂ:n + x represents the olal cosl

oSt of admission and —1 of admission for

exhibit for three friends the fourth friend

r+10) + x=3x+30 +x  Dictributive Property
=3k + x4+ 30 Commastztive Propesty
= 4x 4+ 30 Combane like tenms.

So, the total cost is AED 4x + AED 30.

Got [# Do this problem to find out.

d. Wrile and simplify an expression for the tolal cost of six frends
o go to the museum if only four lriends view the mummy
exhibil.

WD
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Expressions and Equathons

Simplify Expressions with Two Variables

Properties can be used Lo simplify oF Lo faclor expressions wilh

tweor variables.
Compare the eflects of operations on numbers to the effects of
operalions on variabbes.

Numbers Variables
34+3+4=2031+4 xtxt+y=Ix4+y

Examples

3. simplify the expression (1y + x) + 22y.
(M + &) + 22y =[x + 1) + 22y Commutative Propesty
=x + (ldy + 22y Associafive Property
= x + 36y Combine like tems.

Ly, simplify 4(2x + y) using the Distributive Property.
A2x + y) = 42x) + ) Distributive Property
= Bx + 4y Mhultiply.

B. Factor 27x + 18y.

ﬂ!l_ | Find the GCF of 27x and 18y.
2Ix=3- Winite the prime factorization of 27 and 18y
1By =2- Circle the common faciors.

The GCF ol 27x and 18yis 3 -3 or 9.

( é_tnp__i | White each term as a product of the GCF and its

remaining factor. Then use the Distribulive Properly
1o factor oul the GCF.

27x + 18y = 93x) + 2y} Rewste sach term using the GCF.

gl
=83x + 29 Distributive Property ok
o SX+9y
Go¥ 1¥7 Do these problems to find out.

]
£ e. Simplify 3x + 9 + 2x p2wt+ly
f. Simplify 7(3x + ).
% g. Factor 12x + 8y 3 A3x + 2¥)
£

[Esramples j

3. Simplify an expression with two variables.
@ = What are like terms? terms that have the same variable
= What are the like terms in this expression? 14y and 22y
Y - What property allows you to change the order in which
numbers are added? Commutative Property
- What property allows you to regroup numbers being
added? Associative Property
= What is 1y + 22y? 36y
m » Could the simplified expression also be written as
36y + x7 Explain. yes, Addition is commutative.
Need Another Example?
Simplify the expression (/x +y) + 15x. y+ 22x
L. simplify an expression with two variables.
m » What operation is indicated by the parentheses?
multiplication
= Wilil the number 4 be multiplied only by 2x? Explain.
No; 4 will also be multiplied by y.
Y - Whatis4-2x? 8x Whatis 4 - y? dy
€Y - Explain why the expression cannot be simplified to

12xy. Bx and 4y are not like terms, so they cannot be
added.

Need Another Example?

Simplify the expression 9(x + 3y). 9x + 27y

D. Factor an expression.

€Y - What is the prime factorization of 27x? 18y?
3:3+3:x;2+3:3-y

QY - What is the GCF of 27x and 18y? How did you find
this? 9; Each number has 3 - 3, or 9, as a common factor.

« When we foctor out the GCF, what ore we left with

inside the parentheses? 3x + 2y

€Y - How con you check to see if you factored
correctly? Use the Distributive Property to simplify
9{3x + 2y). When you distribute the 9, the product is
27x + 18y, the original expression.

Need Another Example?
Factor 16x + 8y. 8(2x + )
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(Exampla

6. Write and simplify an expression to solve a real-world
problem.

@1» - How many apples are in each basket? 3 What
expression represents the cost of 3 apples? 3|a) or 3a

* How many pears are in each basket? 1 What
expression represents the cost of 1 pear? p

m » What expression represents the apples and pears in
one basket? 3a+p

» What do you need fo do to find the total cost of
5 baskets? Multiply 3a + p by 5.
= Whatis 5 X 307 150 Whot is 5 %X p? bp

m = How would the simplified expression change for the
cost of 5 baskets if each basket also included 2
mangoes? 15a + 5p + 10m

Need Another Example?

A can of tennis balls comes with y yellow balls and x orange
balls. Write and simplify an expression that represents the total
of each color in & cans of tennis balls. 6{y + x); 6y + 6x

Formative Assessment Use these exercises to assess
students’ understanding of the concepts in this lesson.

1] If some of your students are not ready for
LA assignments, use the differentiated activities below.

1 @) Pairs Discussion Have students work in pairs to
complete the Exercises. In Exercises 1-3, have them use
highlighters to highlight any like terms. Ask them to discuss
why Exercises 1and 3 do not contain any like terms. #1,3,5

C® @) Pairs Discussion Have students work with

a partner to extend Exercise 6 to determine the total cost

if each bottle of nail polish costs AED1.99 and each tube of lip
gloss costs AED2.25. (£1,3,7

492 Chapter 6 Expressions

)

IGuided Practice)

T *
e

T
.'._-'1 - £y 1
k%& Example y
6. The farmer's market sells fruit baskets. Each basket has

3 apples and 1 pear. Use o to represent the cost of each apple and
p to represent the cost of each pear. Write and simplify an
expression that represents the total cost of 5 baskets.
Use the expression 3o + p Lo represent the cost of each baskel.
Use 530 + p) lo represent the cost of 5 baskets.

Use the Distribulive Properly o rewrile 5(3a + p).

5(3a + p) = 5(3a) + 5(0) Distriterbive Property
=15a + Bp Muitiply.

So, the lolal cost of five baskels is 15a + 5p.

Simplify each expression. [Eumoks 1, 3, and 4)

1. 5(6u = 30x 2 2x+5p+Tx=+5 |3 ap. 4 5y= Bx+ 20y

4. Faclor 35x + 28y. Exmgies; 710 + 4y)

5. Ayosha bought five skirts at AED x each. Three of the five skirls came with a
malching top for an addiional AED 9 each. Wrile and simplify an expression
thal represenls the lolal cosl of her purchase. [Example 7)

3(x + 9) + 2x; AED 5 x + AED 27

6. The gilt bag from Claire Cosmelics includes 5 boliles of nail polish
and 2 lubes of lip gloss. Use p o represent the cost of each bollle
of nail polish and g o represent Lhe cost of each lube of lip gloss.
Write and simplify an expression thal represents the tolal —

cost of 8 gift bags. (Eenple 5 | Rate Yourself! |

o o 0 0 4 g | Ave you ready bo waoye owl |

Shade the sechion Hhat applies. |

7 @&iﬁgmmw Question How can /,-"'_ _';p-r.;:\'_ = j

properties help Lo wrilte eguivalent algebraic expressions? | [ s (7 MO i |

Sample answer: To find equivalent algebraic expressions, | \x%_ _}2__ i
apply the properties and combine like terms, if needed.
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1ox +4x+ Gy= Mx

4 3x+ 8y + 1x=

Simplify each expression. [Exsmples1, 3, and 4)

-:'w:l-+

16x + By 21x + 35y

Factor each expression. [Fxample 5|
£ 24x + 18y = 5(3x+ 3y)

. Eight friends wenl o a hockey game. The

price of admission per person was AED x. Four
of Lhe frends paid an extra AED 6 each for a
player guide book. Write and simplify an
expression thal represents the lotal cosL
|Exsmpde I}

4{x + 6) + 4x; AED 8x + AED 24

177 A DVD box sel includes 3 thriller movies and

2 comedies. Use [ lo represent the cost of
each thriller and ¢ lo represent the cost of
each comedy. Wrile and simplify an
expression thal represents Lthe tolal cost of
6 box sels. [Exnimgie )

6(31 + 2c) = 18t 4+ 12c

2 3x 4+ dx+ Bx= Tx

5. 7(3x + 5y =

My Homework

£ 9(5x) = 45
6. 3x+6x+2x=
1ix

8. 16x + a0y = 8%+ 5y

10. Hala is x years obd. Her sister, Hidaya, is
six years older than she is. Their mother
is twice as old as Hidaya. Their aunt, Huda,
i% x yoars older than their mothers. Wrile amd
simplify an expression that represents
Huda's age in years. [Examph: 7)

2(x+ 6) + x3x + 12

12, A fall candle gift sel has 4 vanilla candles
and & pumpkin spice candles. Use v 1o
represent the cost of each vanilla candle
and p o represent the cosl of each pumpkin
candle. Write and simplify an expression that
represents the total cost of 4 sels. [Exsmple &)

4{4v + 6p) = 16v + 24p

ExPLAIN ELABORATE EVALUATE

Practlce énd Apply

Independent Practice and Extra Practice

The Independent Practice pages are meant to be used as the
homework assignment. The Extra Practice page can be used
for additional reinforcement or as a second-day assignment.

Levels of Complexity
The levels of the exercises progress from 1to 3, with Level 1
indicating the lowest level of complexity.

Exercises
112, 1-31  13-15,32-35 16-20
Level 3 H .
Level 2 €
Level 1 * L]
Suggested Assignments

You can use the table below that includes exercise references
of all complexity levels to select appropriate exercises for your
students' needs.

@I Approaching Level | 1-13,15-17, 20, 34, 35

€D ontLevel

E Beyond Level

-1 odd, 1317, 20, 34, 35

13-20, 34,35
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Emphasis On Exercise(s)
1 Make sense of problems and persevere in
; 18,19
solving them.
2 Reason abstractly and guantitatively. 20
3 Construct viable arguments and critique the 1
reasoning of others.
5 Use appropriate tools strategically. 15,29

T Look for and make use of structure. 16

Mathematical Practices 1, 3, and 4 are aspects of mathematical
thinking that are emphasized in every lesson. Students are
given opportunities to be persistent in their problem solving,
to express their reasoning, and apply mathematics to real-
world situations.

Formative Assessment
Use this activity as a closing formative assessment before
dismissing students from your class.

Have students simplify the expression 2y + y + 9y. 12y

Common Error Students may incorrectly combine like
terms when the coefficient is 1. Remind students that x = 1x
according to the Identity Property. You may wish to have
students rewrite any terms that have a coefficient of 1.

494 Chapter 6 Expressions

Find the value of y that makes each equation true for all values of x.

13 I+ B =yx 2 Mox+5+Mx=1x+y 3

15. thnlhﬂ-m Pizza Palace charges AED x for a large cheese pizza

Pizza Palace Prices
and an additional fee based on the number of loppings ordered.
Pizza Price [AED)
a. Two large cheese pizzas and three large beel pepperoni pizzas are
ordered. Wrile and simplify an expression thal represents the e | E
total cost. 3¢ + 0.75) + 2x; AED 5x + AED 2.25 ok Yogghyy | w0d MRRS
add 2 add AED50
b. Wrile and simplify an expression thal represents the Lolal cost of o
eight large pizzas, il two are cheese and six have four loppings add 3toppings | acd AED2 25

each. add 4 toppings
6(x + 3) + 2x; AED 8x + AED 18

c. Hana orders three large cheese pizzas, a large beel pepperoni and
mushroom pizza, and a large green pepper and onion pizza.
Write and simplify an expression thal represents the tolal cosL

2(x + 1.50) + 3x; AED 5x + AED 3

J
|: p H.O0.T. Problems Higher Order Thinking

16. ﬂldanﬁﬂr Structure Wiile an expression thal, when simplified, s
equivalent to 15¢ + 7. Sample answer: 8x + 7 + Tx

1. 9 Reason Inductively Explain why the expressions v + y + yand 3y
are equivalent.
Sample answer: The expressions are equivalent because they name the

same number regardless of which number stands for y.

ﬁlﬂmmn with Problems For Exercises 18 and 19, simplify
each expression.

18. Tx 4+ Sfc+ 3+ dx+x+2 T+ 17
19. 6+ 2+ 8]+ 3+ 1+ x Bx+33

20. ﬂ Reason Abstractly The algebraic expression shown below is missing
two whole-number conslants. Determine the constants so thal the expression
simplifies lo 14x + 1.

4+ 8+ |1 )+ 3 +2

ad AED3.00

LEART R B MR 3 TS




Name My Homework

Simplify each expression.
M dx+ 2+ 3= T= |22, 2x + 8x + dx = Mx 23, 7{3x) = 2

dx + 2x + % = (4x + Ix) + 3

At il =éx +5x

ey = 9=

24. 8y + 4x+ 6y = My +4x |25 4(7x + 5y) = 28x + 20y 26. Gx + 2x = Bx

Factor each expression.

27, 10x + 16y = S2x + 3¥) 28, 35x + Gy = 7(5x + 9y)

30. Seven friends have similar cell phone plans. The price of each plan is AED x
Three of the seven friends pay an extra AED 4 per month for unlimited text
messagng. Wrile and simplify an expression thal represents Lthe
total cosl of the seven plans.

3(x + 4) + 4x; AED Tx + AED 12

3. A sel of glassware includes 5 lall glasses and 3 juice glasses. Use [ lo

29. ) Use Math Tools Four friends went Lo see a movie. Each lickel Snack or Beverage  Price
cost AED x. The lable shows the prices of several ilems atl the theater. o A4
They boughl four large prelzels and four boltles of waler. Write and 1.l -
simplify an expression thal represents the lolal cost of lickels farge pretrel AED 3
and snacks or beverages. small soda AED 2
dx + 3 + 2); AED 4x + AED 20 bottie of water AED 2

E
£ represent the cosl of each lall glass and | Lo represent the cosl of each
§ juice glass. Write and simplify an expression thal represents the Lotal
é cosl of 4 sels.
i 45t + 3j) = 208 + 12§
5
E 3
Identify the terms, like terms, coefficients, and constants in each expression.
: 324y +5+y 332+ +at+7
i terms: ay, 3y, 5: like term=: &y, 3y; terms: 2x, 3y, x, 7; like terms: 2x, x;
::* coefficients 4, 3; constant: & coefficients: 1, 2, 3; constant 7
&
3
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power UP! Test Practice

Exercises 34 and 35 prepare students for more rigorous
thinking needed when taking the assessment.

34. | This test item requires students to reason abstractly and
I quantitatively when pruh_tem solving.

| Depth of Knowledge | DOK2
| Mathematical Practices = MP1, MP2

2 points Students answer each part of the
question.
Students correctly answer four of the five

| 1 point
. parts of the question.

35. . This test item requires students to reason abstractly and
| guantitatively when problem solving.

I Depth of Knowledge | DOKI1
Mathematical Practice | MP1

11 point Students correctly answer the question.

496 Chapter 6 Expressions

34.

35.

Use the expression 3n + 5p + 2 + n.
List all of the terms of the expression. [ 3n, 5p,2.n

List the like terms of the expression. 3n, n
List the coeflicients of the expression. | 3,51
List the constants of the expression. 2

What is the simplified form of the expression? | 4n + Sp + 2

A shipping company charges x dirhams Lo ship a package thal weighs up lo
1 kilogram and an addiional fee based on the addiional wesght of the package.

Wrile and simplfy an expression thal represents the tolal cost of shipping
2 packages Lthat each weigh 0.75 kilograms, 3 packages Lhal each weigh
2 3 kilograms, and 1 package Lhal weighs 4.2 kilograms.

2x + 3(x + 3) + {x + 6); 6x + 15

Spiral Review

Find the missing number that makes the sentence true.

36.

9.

1
- TR P 4a_12 5
g=stet ®oy=ghre= S
8 7
Find the missing number n the patlern bebow.

4.2 28 3542 _

Soccer balls cost AED 18 each. Complele the lable and use a pattern o find
lhe cost of 2, 3, and 4 soccer balls.

Price (AED)

Weight
Upto 1kg
Upto 2 kg
Upto 3k
Up to 4 kg
UptoSkg

Mumber of Soccer Balls Addition Pattern Total Cost (AED)
| F4 AED 1%
2 15+ |& A.EDEE"/)
3 g+ B 3|18 AED 54
4 g+ 18 4+ 18 4 18 AED 72

X
add AED 150
add AED 3.00
add AED 4.50
add AED 6.00

VR 3 TR
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Expressions and Equations

v
Expressions and Equations

Focus narrowing the scope

Objective Apply mathematics to problems arising in the
workplace.

ST
CENTURY CAREER

L ] . L
rn EnFrnGGrrnﬁ viable arguments and critique the reasoning of others.
- -

This lesson emphasizes 2)Mathematical Practice 3 Construct

Coherence connecting within and across grades
Water Slide Engineer

Do you love riding the twisting, turning, plunging slides

at water parks? Do you have ideas that would make them
more fun and exciting? If so, you should think about a
career designing water slides! Water slide engineers apply
engineering principles, the newest technology, and their
creativity to design state-of-the-art water slides that are
both innovative and safe. These engineers are responsible
for designing not only the winding flumes that riders slide
down, but also the pumping systems that allow the slides to
hawve the appropriate flow of water.

L]
Previous Now
Stud Jlified numerical Students apply the content standand to
sofve problems in the workplace.

te and

SLLICH ATOLE

dnd aseDrac expr

Rignr pursuing concepts, fluency, and applications
See the Career Project on page 500.

EnGAGE EXPLORE

Launch the Lesson

Ask students to read the information on the student page
about space weather forecasters and answer the following

guestions.
Ask:

Cﬂm = Whot is o water slide engineer'’s job? Sample answers:
Q:Aﬁ e E; to design innovative and safe water slides, to design the water
flumes and the pumping systems for the water

HERIT

Iz This the Career » What kinds of classes should you take to be a wafer slide
for You? engineer? Algebra, Computer-Aided Drafting, Engineering
Calculus, Engineering Technology, and Physics

;B Ea=E Ba

Are you interested in a career as
a water slide engineer?

Talke some of the following
courses in high school.

# Algebra

8 % Computer-Aided Drafting

# Engineering Calculus

# Engineering Technology

# Physics

Find out how math relatesto a
career in Engineering.

29" Century Career Water Slide Engineer 497




ExrLaiN ELABORATE

Collaborate

€™ ) Pairs Discussion Have students work in pairs to

complete Exercises 1-4. As they work together to answer

each exercise, have them respond to the following questions.

O3

Ask:

= In Exercise 1, which operation is used to find the gallons of
water pumped out in any number of minutes? multiplication

= [n Exercise 4, which fcrchlr should be split into a sum to solve
the problem mentalfy? 25

@ @ Think-Pair-Write Have students individually
complete Exercises 1-4. In pairs, have students choose two
exercises to discuss with their partner. Students check each
other’s solutions and discuss and resolve any differences.
Then have them write and solve their own real-world problem
that involves the facts from the table. 1,3, 4

& Career Portfolio

When students complete this page, have them add it to their
Career Porifolio.

---“’*@-cts

Riders on The Black Hole experience strobe lights, lasers,
a shimmering water wall, and sudden changes in
temperature. The technology available today makes it so
that these special effects can occur in random seguences.
As a result, people have a different experience each time.

498 Chapter 6 Expressions

D1t's a Slippery Ride!
Use the information in the table to solve each problem.

The table shows Mumberof | Water

the relationship Minutes  Pumped
between the {m) Outt ()
numbser of | 3 3.000
minutes and the & 6,000
liters of water ' g T 9,000 j
pumped oul on

The Black Hole.

Wrile an expression 1o determing the number
of liters pumped oul for amy number of
minules.

3.

Wrile lwo equivalent expressions thal could
be used o find the number of likers of waler
pumped oul of the Crush 'n' Gusher ater 90
seconds. Then determine the number of liters
pumped in 90 seconds.

90(20) + 90(3); 90 x 23; 2,070 gal

Explain how you could use the Distributive
Property to find how many liters of waler are
pumped oul n[;l'he Black Hole in

1 2-2- {1,000)

25 minules. 3
1,000m =2{1,000) + E[‘I.ﬂﬂﬂj
2. Refer to the facl aboul Big Thunder. Define a =2,000 + 500 = 2,500 gal
variable. Then wrile an expression thal could
be wsed to find the number of meters that
riders travel in any number of seconds. [
Let 5 represent the number of seconds; 30s
‘Water Slides |

‘Water Slide, Park Fact

[Bag Thumder, At the steepest drop, riders travel

Rapids Water Park  about 9 meters per second

The Bladk Hole, Riders plummet 150 meters as wates is \

‘Wet "nwld pumped out at 4,000 kiters per minute

% The water et nozzle on each slhide
Crnush '’ Gusher, ;
pumps oul about '92 liters. of water per

L secomnd.

{Gulf Soream, Riders hurl down a &3-meter shide at 4

Mdverture Island A0 klometers per howr. £ 4 F

—
2 Career Project List seveval challenges

It's time to update your career portfolio!
Find three water slides in the country. Use a spreadsheet to compare
several features of the slides, such as the longest drop, total length, and

gallons of water pumped. Describe how you, as a water slide engineer,

would have designed the slides differently.

ﬂS‘Sﬂt"‘iﬂi‘eﬂ. [ Hﬂjg
CAve Sy,

ST R R T T

e L L e




Coppagrl 2 beSaws-H i Touos o1

.Cha t'ér

FEFrs Ha‘i’

Expressians and Equations

i

Review | f

FRFFERFiF

Complete the crossword puzzle using the vocabulary list at the beginning of the chapter.

aloiel®le|rlali]e
e
v p
alle el |r|a PlowlE|rR s

| X L R

K p wiulmlelr|[i|eclalL F
Blajs E o A E
T N T c

10 T 1]

8| |E Elojuli|'via|uL|e|n[T

R N A s
s ' '
Tle(rR|m T R [
s | U

B a

B R

L E

t;: T T T
clolelrle|1]eli|E(n]T s
Across Down

1. an expression which combines variables,
numbers, and al leasl one operation

4. a mathemalical language of symbals,
including variables

7. numbers expressed using exponents

B. an expression which combines numbers
and operalions

9. in a power, the number used as a factor
10. expressions thal have lhe same value

12. each parl of an algebraic expression
separaled by a plus or minus sign

13. the numerical factor of a lerm Lhal contains

a variable

2. lofind the value of an algebraic expression

3. numbers wilh sguare rools thal are wholke

numbers

5. lerms that conlain the same vanables 1o

lhe same power

6. in a power, the number that tells how many

limes the base s used as a faclor

M. a symbol used o represent a number

Vocabulary Check

== IY Rally Coach Have students work in pairs to
8T complete the Vocabulary Check. Student 1 completes
the first exercise while Student 2 watches, listens, coaches,
and praises. Have students alternate roles for each exercise.

D136

Alternate Strategy

@1 @D 1o help students, you may wish to give them

a vocabulary list from which they can choose their answers.
A vocabulary list for this activity would include the following
terms.

= algebra (Lesson 3)

= algebraic expression (Lesson 3)
= base (Lesson i)

= coefficient (Lesson7)

« eguivalent expressions (Lesson 5)
- evaluate (Lesson 3)

= exponent (Lesson )

= like terms (Lesson 7)

= numerical expression [Lesson 2)
= perfect square (Lesson i)

= powers (Lessoni)

« term (Lesson 7)

= variable (Lesson 3)
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©13,45
Distributive Property (Lesson 6) 1,3, 4.6 =
factoring expressions (Lesson 7) 2.5
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Power Up! performance Task

Cross Country Tryouts

The lacal high school ks having tryouls for the cross country team. The school dees not

have a track, so the runners run around the school’s football field. The cross counltry

coach determines thal the width of the hield s seventy meters shorler than the kength.

‘Write your answers on another piece of paper. Show all of your work to receive
full credit.

| Parth
Wrile an expression thal represents the perimeter of the football field. Let x
represent the length of the Teotball field. Include parentheses in your expression.
Mext, wrile an equivalenl expression thal does nol include parentheses. What

propery or properlies did you use lo simphfy? Explain.

Part B
The cross-country coach laler delermines thal the length of the football Gield &
120 meters. All sludents must run five laps. Using your answer from Parl A,
determine the actual number of yards that each athlete must run in the ryouls. In
order lo make Lhe leam, stedents must complete the laps in & minules. How

| quickly must they run each lap?

Part C

lsmail is the manager of the football leam, and he has been assigned the lask of
painting a mascol n the middle of the field. The painting fits neatly in the shape
of a square with one side of the painting equal o ive meters. The area of square
is given by the formula A = 52 where 5 is the length of a side. What is the area of
Lhe painling in square melers?

Power UP! Performance Task

This Performance-Based Assessment reqguires students to
solve multi-step problems through abstract reasoning,
precision, and perseverance. This practice scenario can be
used to help students prepare for the thinking skills that will be
used on the Assessment.

A complete scoring rubric with answers to the Exercises can
be found on page PT1

Chapter 6 Performance Task 501



} Answering the Essential Question

Before answering the Essential Question, have students review
their answers to the Building on the Essential Question
exercises found in each lesson of the chapter.

= How is using exponents helpful? (p. 436)

=« How are grouping symbols helpful in simplifying
expressions correctly. (p. 444)

=« How are numerical expressions and algebraic expressions
different? (p. 4532)

= How can writing phrases as algebraic expressions help you
solve problems? (p. 464)

= How can using properties help you to simplify
expressions? (p. 476)

= How can the Distributive Property help you to rewrite
expressions? (p. 488)

= How can properties help to write equivalent algebraic
expressions? (p. 498)

Ideas for Use

0 Q@Y Think-Pair-Share Have students work in pairs.
Hob Pose the Essential Question. Give students about
one minute to think about how they could complete the
graphic organizer. Then have them share their responses with
their partner before they complete the graphic organizer.

©1345

Track Your Progress

Hawve your students return to pages xix—xxii to rate their
knowledge. They should see that their knowledge of the key
ideas has increased now that they have completed this
chapter.

502 Chapter 6 Expressions

HOW is it helpful to write
numbers in different ways?

Weibe o voalwerldl ecamghe.
Wt diges Hhe varisible copeatensd

Each Heket to Hhe schoal play costs AEDT. The variakble
x vepresents Hie wusiber of Hokets purchased.

Lamya is 9 years older than her brother. The variable y
represents the age of her brother in years.

—

The variable p represents the number of parents who
chaperoned.
Mr. Obaid split the number of dirhams in the family fund

evenly among his four children. The varable d represents the
number of dirhams in the family fund.

S

% —p -] ;Tmﬁr-ﬂﬂree people went on a field trip to the museum.

Three-fifths of the candy in the jar has been eaten. The
variable ¢ represents the amount of candy the jar will hold.

@; Ancwer tho Exzsontial Question. HOW is il helpful to write numbers in
different ways?

See students” work.

BRI | A B R
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Chapter7 .
% Equations

Arml

[FoLDABLES|

§ | st“_d-' n[galflltl' |

E o H'ii:em

£ Cut out the Foldable from r Foldabje

% the end of the book- tthe end of the chapte,

12,3457

B ———

@Mhﬂlﬂ

Zip Bnes can be used for
enlerainment or Lo access
remole areas such as a
rainforest canopy.
The speed differs based on the
angle ol the cable. On one zip
fine, the average speed s 15 mis.
It takes 8 seconds Lo ravel the
lergth of the zip line. Fill in the
table to find the distance.
tate - Time _  Distance
{mis) [ m)
I3 x | = 13
I3 i) (- 26
B x| 2 [=| 39
I M4 | 52
T e B 65
I3 x| g [ 78
% x| T o 4 |
It X| g |m 104
Use the Foldable
1o help you learn about
equations.

A 4
Focus narrowing the scope

This chapter focuses on Expressions and Equations.

Coherence connecting within and across grades

Now

Students write and solve
one-step equations.

Previous

Rigur pursuing concepts, fluency, and applications

The Levels of Complexity charts located throughout this
chapter indicate how the exercises progress from conceptual
understanding and procedural skills and fluency, to application
and critical thinking.

- Launch the Chapter

@;f Math in the Real World

Zip Lines Explain to students that you can find the total
distance traveled after any amount of time by multiplying the
rate by the time.
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Vocabulary Activity

As you proceed through the chapter, introduce each
vocabulary term using the following routine. Ask the students
to say each term aloud after you say it.

uu '.\”.I” a!f ,

What Tools Do

fia n.*_f.-;.u;rlu wirii]fiflad

Define: A coefficient is the numerical factor of a term that
contains a variable.

Example: The coefficient in the mathematical sentence
20x + 4 is 20.

Ask:
= What is the coefficient in 5x — 37 5§

Studying Math

@ Have students read the Studying Math section. Students
will learn to sclve a long word problem by rewriting and
simplifying the problem. Have students read the problem and
the steps taken to solve it

Ask:

= Why do you rewrite the problem two times? Sample answer:

Rewriting the problem two times helps me define the question |
need to answer and the information | need to use to answer it.

Have students read Exercise 1.

= How would you first rewrite this problem? Sample answer:
Fahd has saved AEDB0 and plans to save AEDS each week. What
is the total amount he will have saved after any number of weeks?

Have students read Exercise 2.
= What will the variable represent in this problem? Sample
answer: The variable will represent any number of miles.

504 Chapter 7 Equations
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at Tools Do You Nee

e TR IT Y

[

.

. M Vocabulary

. Addition Property of Equality inverse operations
Division Property of Equality Multiplication Property of Equality
equals sign solution
equation soive
BXPIEsSIons Subtraction Property of Equality
Study Skill: Studying Math

Simplify the Problem Read the problem carefully to determine whal informalion is needed
1o sobve Lhe problem.

[Step1 |

sp

Read the problem.

Masir wanls Lo order several pairs of running shorls from an online store.
They cosl AED 14 each, and there s a one-lime shipping lee of AED T.
Whal is the tolal cest of buying any number of pairs of shos?

Rewrite the problem to make it simpler. Keep all of the important information

bt use fewer wonds.

Masir wanls lo buy some Lhal cosl each plus a shipping

fee of . What is the lotal cost for any number of pairs of shors?
Rewrite the problem using even fewer words. Write a variable for the

urtkn own.

The total cost of x shorls is +

Translate the words into an expression.

Use the method above to write an expression for each problem.

1. Fahd i saving money 1o buy a bicycle. 2. A taxi company charges AED 150 per

He has already saved AED 80 and plans
la save an additional AED 5 each week.

kilometer plus a AED 10 fee. Whal is the
total cost of a taxi fide for any number of

Find the total amount he has saved kilomelers?
after any number of weeks.

IO e 3 AT




Copyighl € e | fouost o

Whaf rlei"\'nt:ﬂq Alr

T
ikuIJ ?

Y [T FIT

Place a checkmark below the face that expresses how much you know about
each concept. Then scan the chapter to find a definition or example of it.

. | have wa clue.

2L I've heard of it @Imm

solving | __}7 |_—_—_—__F_______

mulliplication
E—qualiun:i / l /

solving sublraclion
equatlions

IEI wrriling equations J_ [
e e e e e e e ™ =™

Here is an example of how equations are used in the real world.

Activity Describe a rewards system that yvou would wse o eam
a party for your class. Whal type of parly would you wanl to have?
How would you earmn points? How long would you have Lo eam

pomls?

In this activity students assess their prior knowledge choosing
a face to represent their knowledge about concepts in the
chapter.

After completing the chapter, have students return to this page
and have them reevaluate their knowledge level about the
content

Whe |II u
WIT R u,r WER I i pdiang i
Activity

Students learn how to create equations to develop a reward
system.
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Use this page to determine if students have skills that are
needed for the chapter.

Quick Review
Students with strong math backgrounds may opt to go directly
to the Quick Check.

Example Skill
1 Subtract decimals.
2 Subtract fractions.

~ Quick Check

If students have difficulty with the exercises, present an
additional example to clarify any misconceptions.

Exercises 1-3
Find 1.87 — 0.63. 1.24

Exercises 4—?2
y 2 4
Find 379 9

Track Your Progress

Prior to beginning this chapter, have your students go to
pages xix—xxii to rate their current knowledge. At the end of
the chapter, you will be reminded to have your students return
to these pages to rate their knowledge again. They should see
that their knowledge of the key ideas has increased.

B06 Chapter 7 Equations

Are"f’

T it

Tqaa )
< Quck
S Check &

4.

Example 1 Example 2
Find 1.37 — 0.75. Find 3 — 2.

The LCD of 5 and ¢ is 36.
137 Line up the decimal points.

— 075 Subsract Write the  Rename using Subtract the
062 problem.  the LOD, 36 MM,

3 . 3xs )

A " dx8 - EC =T

5 Sxd 20 20

=) ~ 36 36

Subtract Decimals Find each difference.

1 234 -123= 2 126—078= 3. 365—-096=

-\.'_l::l -

Subtract Fractions Find each difference. Write in simplest form.

£
g

[ 5_1
Fia 572

|
|
Sl | b

7. Mozaran % kilomeler on Tuesday and g kilometer on Thursday. How much
farther did she fun on Tuesday?

Which problems did you answer correctly in the Quick Check?
Shade those exercise numbers below.

00,0 0 0 0 0
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Vocabulary Start-Up

An equation is a mathematical sentence showing lwo expressions are
equal. An equalion contains an equals sign, =.

Equadion !
Delinition
A mathematical sentence

Pelinition
A combination of numbers
and operations which might
contain variables.

showing two expressions
are equal.

- ]
Exmmple |: Exovmple
5+x=13 :l 5+x—16

—— — e ————

|;Hcl.u' ATE Al Slaaiion and ak expression sisiler?
'|T1'ri.-'_.r both contain numbers and operations and may contain wvariabl

|
- =
S C—

||Ha.u ATE o Sqlastion ahd Ak expression Ailfeveunt?

'En equation has an equals sign, but an expression does not.

— e

S —

:;@j;'naal-lmnld 1

Shopping Maysoun bought a package of & pair of sOCKS. She wriles
the equation below Lo find how much she paid per pair.@ircl“g‘-lhe
sohilion of the equation. ==

Gx = AED 9
% AED 050 AED 2.00
? ?
£ Which ) Mathematical Practices did you use?
E
o Shade the circle(s) that applies.
i (1)) Persavers with Problems (5) Use Math Toals
&
i @ Feeason Abstractly @J‘lnem to Precision
ﬁ () Comstrct an Argument {7 Makee Use of Structure
i
'3 () Model with Mathematics () = Repeated Reasoning

Expressions and Equations

Lesson 1

Equations

(=} Essential Question |

HOW do you dedermine if two
numbers of expressions are
equal?

equation
equals sign
S0ive
solution

%) Mathematical Practices
12,347

Expressions and Equations

Focus narrowing the scope

Objective Solve equations by using mental math and the
guess, check, and revise strategy.

Coherence connecting within and across grades

Previous Now Next

Students wsed propertios Students solve equations Students will write and

of operations to create mentalky. solve one-step equations.
ENPrRSSI0NS.

Rigﬂl’ pursuing concepts, fluency, and applications
See the Levels of Complexity chart on page 513.

EnGAGE EXPLORE

Launch the Lesson

Ideas for Use

You may wish to launch the lesson using a whole group, small
group, think-pair-share activity, or independent activity.

1 1= ¥ Paired Heads Together Have students work
LJE 1 in pairs to complete the graphic organizer. Have
each student choose to become the spokesperson for the
term equation or expression. Choose one pair of students to
present their responses, having one student explain the
definition and examples for eguation and the other student
explain the definition and examples for expression. 1,2, 5

Alternate Strategy

€ ) Have students discuss with a partner how the
letters egua in equals and equation help them to remember
the definition of an equation. 91,3
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Teach the Concept

Ask the scaffolded gquestions for each example to differentiate
instruction.

Examples

1. Find values that make the equation true.

D - what operation is performed on the variable? addition

Y - Replace a with 3. Is the sum 117 no  Replace a with 4.
Is the sum 117 yes Replace a with 5. Is the sum 71?7 no

m = Explain how you couwld use subtraction to solve the
equation. Sample answer: You could subtract 7 from both
sides of the equation. 1—7=4

Need Another Example?

Is 5, 6, or 7 the solution of the equation 4 + b =107 6

2. Solve the equation mentally.

@I» - What operation is performed on the variable? subtraction

{I» - How can you use mental math to solve the equation?
Sample answer: 10 — 7 = 3, so the solution is 10.

@ » Explain how you can solve the equation using addition.
Sample answer: | can add 7 to both sides of the eguation.
Since 3 + 7 =10, the solution is 10.

Need Another Example?

Solve m — 5 = 2 mentally. 7

3. Solve the equation mentally.
€1» - What do you need to find? the cost of the kneepads

m » What equation is used fo represent the situagtion?
45+ k=63

€ - How can you use subtraction to solve the equation?

Sample answer: Subtract 45 from both sides. Since

63 — 45 = 18, the solution is 18.
Need Another Example?
Mazen and Ayoub have 72 marbles together. Ayoub has
12 marbles. Use the guess, check, and revise strategy to solve
the equation 72 — d = 12 to find d, the number of marbles that
Mazen has. 60 marbles

B08 Chapter 7 Eguations

Substitute the
solution for the
variable and see if
it makes the
sentence true.

Solve Addition and Subtraction
Equations Mentally

When you replace a variable with a value thal resulls in a true senlence,
you salve the equation. Thial value for the vanable i the solutien of the
equalion.

T'hie waluee for the variabde that

2+x = 9 ... results In a inue sentence ks 7.
24+47=9 Sa, 7 ks the solution.
9=9 This sanbence is frus.

Examples

1. 153, 4, or 5 the solution of the equationa + 7 = 117

2.

Valueofs @+ 7=1 Are Both Sides Equal?

3+7<n
LIES |
4+7E1
n=m1
E+7<m
zin

3

q

The solulion is 4.

Solve g — 7 = 3 mentally.

no

yes o

no

g—7=3 Think What number minus 7 equals 37
0—7=3 You know that 0 — 7 =3
3=3

The solution is #0.

The total cost of a pair of skates and kneepads is AED 63. The skates
cost AED 45. Use the guess, check, and revise strategy to solve the
equation 45 + k = 63 to find k, the cost of the kneapads.

Use the guess, check, and rewvise slralegy.

Ty M. Try 16

45 + k=63 45 + k=63

45+ 163 45 + 16 L 53
58 # 63 61+ 63

So, the kneepads cost AED 18.

Ty 18.
45 + k=63
45 + 18 1 63

63 =63 v

WD
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Expressions and Equations
- -

Copigh! I micTaya-H | Teunst oy

Got it7? Dothese problems to find out.

a. =4 5 of b the solution of the equation ¢ + 8 = 137
b. Solve 9 — x = 2 mentally.

. The difference between an ostrich's speed and a chicken's speed
s 50 kilomelers per hour. An ostrich can run al a speed of 64
kilometers per hour. Use mental math of the guess, check, and
revise slralegy to solve the equation 64 — ¢ = 50 to find ¢, the

speed a chicken can run.

Solve Multiplication and Division

Equations Mentally

Multiplication and division equations are solved in a similar way 1o

addition and sublraction equalions.

Examples

L, Is 3, 4, or 5 the solution of the equation 18 = 627

Valueofz 18=6z  AreBoth Sides Equal?

BL6-3

? 8- 18 v
B6-4

4 1424 no
BL6.5

- B30 =

The solulion is 3.

5. Solve 16 + s = 8 mentally.
G=-5=8 Think 16 divided by what number equals 87
B+2=8 You mow that 16+ 2 = &.
8=8
The solulion is 2.

Got i+7 Do these problems to find out.

d. Is2, 3, or 4 the solulion of the equation 4 = 167
e. Solve 24 + w = B menlally.

o 14 kilometers per hour

'Examples )

L. Find values that make the equation true.
@ = What is the variable in the equation? z
= What operation is performed on the variable?
multiplication
m = Replace z with 3. Is the product 187 yes
= Replace z with 4. Is the product 18?7 no
= Repiace z with 5. Is the product 187 no
= Which value makes the solution frue? 3
« What is the solution to the eqguation? 3
@ = What is the inverse operation of multiplication? division

« Explain how you could use division to solve the
eguation. Sample answer: You could divide both sides of
the equation by 6 to find the value of 2.

Need Another Example?
Is 3, 4, or 5 the solution of the equation 16 = 4s? 4

5. Solve the equation mentally.
€I» - What is the variable? s
= What operation is performed in the equation? Division

@ = How con you use mental math to defermine the value
of 57 Sample answer: | know that 16 divided by 2 equals 8,
s0 the value of s must be 2.
= If someone told you the solution was 4, how would you
explain to them that this was incorrect? Sample answer:
B-4+#£8
m = Dividing by 2 is the same as multiplying by what
number? 3
= If the equation was 5 + 16 = 8, what would you do to

solve the equation? What is the solution? Sample
answer: Multiplication and division are inverse operations,

s0 multiply 8 by 16. The solution is 128.

Need Another Example?
Solve 20 + d = 5 mentally. 4
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Examples )

6. Solve the equation mentally.

m » What do you need fo find? the number of packages of
gum that Fahd bought

» What equation is used fo represent the situagtion?
Bep=T2

m = How do you know that 7 is not the solution fo the

equaotion? The product of 8 and 7 is not equal to 72.

= How do you know that 8 is not the solution to the
equation? The product of 8 and 8 is not equal to 72.

@ = Explain how you could use division to solve the
eqguation.
Sample answer: Since multiplication and division are
inverse operations, you could divide both sides by 8 to
find p.

Need Another Example?

Ayoub has 60 baseball cards. There are 10 baseball cards in
each package. Use the guess, check, and revise strategy to
solve the equation 10 « b = 60 to find b, the number of
packages of cards Ayoub has. 6 packages

Formative Assessment Use these exercises to assess
students’ understanding of the concepts in this lesson.

D@0 | if some of your students are not ready for
CA A assignments, use the differentiated activities below.

1 @) Think-Pair-Share Give students about one minute
to think about how they would respond to Exercises 1-7. Then
have them pair with a partner to complete the exercises. Call
on one pair of students to explain their responses to the class.

O3

m @ Mumbered Heads Together In groups of 3 or 4,
have students think of alternative methods they could use

to find the solution to the equations in Exercises 1-6. For
example, they may discuss the work bockward strategy or
using inverse operations. Have them compare and contrast the
method|s) with the ones presented in this lesson. Ask them
which method they prefer. #1,3

B10 cChapter 7 Equations

6. Fahd bought 72 sticks of gum. There are 8 sticks of gum
in each package. Use the guess, check, and revise strategy
to solve the equation 8 » p = 72 to find p, the number of
packages Fahd bought.

Use the guess, check, and rewvise siralegy.

Ty 7. Ty&d Ty &
B-p=72 B.p=T72 B.p=T72
g8.-T1 72 E-8X172 g-9172
56 # 72 64+ 72 2=T72 v

So, Fahd bought 9 packages of gum.

Identify the solution of each equation from the list given. (Exampies 1and 1)
28:c=80121

1. 9+w=177.89 8

=P
L=

Solve each equation mentally. [Casmple 7 el 5

3. x—N=23 34 4. 4x=32 8

5. Mississippi and Georgia have a lolal of 21 electoral voles.
Mississippi has 6 elecloral voles. Use menlal math or the
guess, check, amd revise lralegy 1o solve the equation = g 1
6 + g = 1o find g, the number of electoral votes
Georgia has, (Eample 3 I| |
15 votes | wndevstomd how o |

sohve equations. |

6. Huda and her sister collect stickers. Huda has 220 stickers
in her sicker collection. Her sister has 55 slickers in her
collection. Huda has how many limes as many slickers as |
her sister? Use mental math or the guess, check, and |
revise stralegy o solve the equation 55x = 220. [Examgle 6) | sl hewe sowme [
=il ( questions albout sohe |

II eolaations.

m_hwwrml
7 @mﬁgmmwm How do you solve ST = ]

»Ereaﬂ You're ready to move on! |

an equation? By finding a value for the variable that
makes the equation true.

I TRTANLS SR RS

SO o ST




Name My Homework _

Identify the solution of each equation from the list given. [Eaamgies 1and 4

Solve each equation mentally. [Fxamples 7 2 5)

O ldentify Structure For Exercises 11-13, solve using mental math or the
guess, chieck, and revise strabegy. (Eosmphe 3 and 6

1. One season, the Heroes won 20 games. They played a tolal of 25 games.
Use the equalion 20 + g = 25 1o find g, the number of games the team sl

5 games

12. Five friends earmn a lotal of AED 50 doing yard work in their neighboerhood.

Each friend earns the same amount. Use the equation 57 = 50 o find £,
the amount that each friend eams. AED 10

JL':'j'Last year, 700 sludents attended a cycle 2 school. This year, there are 665
students. Use the equaltion 700 — d = 665 Lo find d, the
decrease in the number of students from last vear Lo this year.

35 students

Copgighi £ meGows-H i Towce 1

£h29+ 0 =5424 25 26 25 2. 36 =45 —p: 10,1, 12 10
3. 6Bw=30:5675 4 x:7=22020222

5 m+4=17 13 6 12=24—y 12 . 1%B—-b=123

8 1Mt=909 9. 2+-y=2 1 10. 54 =6b 9

sAGE ExpiOoRe EXPLAIN ELABORATE EVALUATE
-
Practice and Apply
Independent Practice and Extra Practice
The Independent Practice pages are meant to be used as the

homework assignment. The Extra Practice page can be used
for additional reinforcement or as a second-day assignment.

Levels of Complexity
The levels of the exercises progress from 1to 3, with Level 1
indicating the lowest level of complexity.

Exercises
1-12, 21-32 13,33-35 14-20
Level 3 H .
Level 2 €
Level 1 * L]
Suggested Assignments

You can use the table below that includes exercises of all
complexity levels to select appropriate exercises for your
students’ needs.

@I Approaching Level | 1-16, 19, 20, 34, 35
€D ontLevel 1-13 odd, 14-16, 19, 20, 34, 35

€ Beyond Level 14-20, 34, 35

Commeon Error Students may add instead of subtracting, or
vice versa, when solving equations. Remind students to pay
close attention to the sign in each equation. Have them check
their solution by reading the completed addition or subtraction
equation to make sure it is correct.
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Emphasis On | Exercise(s)
1 Make sense of problems and persevere in
; 17,18
solving them.
2 Reason abstractly and guantitatively. 15,19
3 Construct viable arguments and critique the
: 14, 16
reasoning of others.
4 Model with mathematics. 20

T Look for and make use of structure. n-13, 31-33

Mathematical Practices 1, 3, and 4 are aspects of mathematical
thinking that are emphasized in every lesson. Students are
given opportunities to be persistent in their problem solving, to
express their reasoning, and apply mathematics to real-world
situations.

Formative Assessment
Use this activity as a closing formative assessment before
dismissing students from your class.

TICKET

Qut the Door

Have students solve the equation x + 5 = 5. Ask students
to explain how they solved it. 0; Sample answer: | used
mental math to find the value of x true.

B12 Chapter 7 Equations

i :L:J H.O.T. Problems Higher Order Thinking

“. ‘bﬁnam Inductively Whal 3 conseculive even numbers added
logether equal 427 Use the equation n + (n + 2) + (n + 4) = 42 1o help

you solve. 12, 14, 16

15. 3 Reason Abstractly Give an example of an egualion thal has a
solution of 5. Sample answer: m + 8 = 13

16. :5 Reason Inductively Tell whether the slalement below is alwoys,
somelimes, of mever fue.

Equations like o + 4 = 8 and 4 — m = 2 have exoctly one solulion.
always

Ollm-ﬁauun with Problems Tell whether aach statement is true or false.
Then explain your reasoning.

17. In m + 8, the variable m can have any value.
true; Since m + B is not equal to any specific value, there are no

restrictions placed upon the value of m.

18. Inm + 8 = 12, the vanable m can have any value and be a solulion.
false; This is an equation, so both sides of the equation must equal the
same value. Therefore, m + 8 must equal 12 and m can only have one
solution, 4.

19. 'jﬁﬂaﬂun Abstractly Dislinguish bebween expressions and equations

algebraically, by providing an example of an algebraic expression and an
example of an algebraic equation.

Sample answer: 14 + x is an algebraic expression. 14 + x = 20 is an
algebraic equation.

20. :ﬁ Model with Mathematics Wrile a reabworld problem in which you
would solve the equalion o + 12 = 30
Sample answer: Yousif has 12 baseball cards. Yousif and Nasser have a
total of 30 baseball cards. Solve the equation a + 12 = 30 to find the

number of basaball cards that Nasser has.

WD
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Name My Homework

Identify the solution of each equation from the list given.

MNo+15=23678 F 22.19=p—12:29. 30,31 3
Twy & Ty 7. Try £
E+Is+3 THI5£13 F+ I5=73%
p—
Hel
23.63=96787 24.36+s=491012
Solve each equation mentally.
Bj+T=13 6 26.22=30-m 8 27.25—k=20 §
2B.5m=25 5 29.0:3=6 18 30. 24 = 12k 2

'I:) Identify Structure For Exercises 31-33, solve using mental math or
the guess, check, and revise strategy.

3. Ayesha made 36 cookies. She gave away 28 cookies. Use the equation
28 + ¢ = 36 1o find c, the number of cookies she kepl

B cookies

32. Sultan's family ale a tolal of 12 sandwiches al a cookoul Each family
member ale 2 sandwiches. Use the equalion 2m = 12 1o find m, the number

of members in Sullan's famiy. & members

é_ 33. A bottlenose delphin is 96 inches long. There are 12 inches in 1 fool.

3 Use the equation 124 = 96 Lo find d, the length of the boltlenose dolphin
E in feel

y Bft

2

&
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power UP! Test Practice

Exercises 34 and 35 prepare students for more rigorous
thinking needed for the assessment.

34. | This test item requires students to explain and apply mathematical
concepts and solve problems with precision, while making use of
structure.

| Depth of Knowledge | DOK1
| Mathematical Practice | MP1

1 point Students correctly answer each part of the
| question.

35. | This test item requires students to reason abstractly and
| quantitatively when problem solving.

Depth of Knowledge DOK2
Mathematical Practice | MP1

| 1 point Students correctly answer the guestion.

B14 Chapter 7 Equations

power Up! Test Practice |

34. Selecl the correcl solution for each equation.

a. Yousil bought a box of 12 goll balls for AED 18.
Solve the equation 12x = AED 18 1o find the
price of each golf ball

b. Majlais 5 years older than Amer. Najla is
16 years old. Solve the equation r + 5 = 16
Lo find Amer's age.

AED 125
B 11 years

€. Mr. Saeed divides 72 students into 12 egual B 5 sludents
groups. Solve the equalion % =12 1o find

the number of sludents in each group.

B AED 150

16 years

8 students

35. The graph shows the life expectancy ol cerlain
ramimaks. Wrile and solve an equation 1o find the
difference o in the number of years a blue whale
lives and the numbser of years a gorilla ves.

35 + d = BO; 45 years

Life Expectancy of Mam

‘Spiral Review
Add.

36. 56 + 8o = 145 7. 37+ 26= 63

39,29 + g5 = M5 4064 + 48 = M2

42. The lable shows the number of exhibiion lickets the arl club sold durning
the beginning of the week. On Thursday, the arl dub sold whatl they sold
on Sunday and Tuesday logether. How many lickels did they sell

on Thursday? 96 exhibition tickets

mals

38.95 + 43 = M3

(41 3+ 62= 93

Day
Sunday
Monday

AED1TS

2 years

B4 studenls |

42
&

WD
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Expressions and Equations

Copprighi € Meimma-H | Blesior

Expressions and Equations

Inquiry Lab

@ HOW do you solve addition equations using models? 3k

Omar played two baseball games lasl weekend. He gol 7 hils in all.
He had 3 hils in the first game. How many hits did he gel in the
second garme?

What do you know? Omar played two baseball games last

dy

weekend. He got 7 hits in all. He had 3 hits in the first game. Ry
What do you need 1o fing? the number of hits Omar had in the J b

second game

 Step i_'-: Define a variable. Use the variable s to represent the number of
hits Omar had in the second game.

'_Btng;a . Use @ bar diagram to help wrile the equation.

The total length of the diagram represents the total number of hits

The 3 represents the number of hits in the first game

Btn__p 3 . Wark backward. Rewrile the equalion as a sublraction senlence
and solwe.

So, Omar had 4 hils in the second game.

-w

Focus narrowing the scope
Objective Solve addition eguations using models.

Coherence connecting within and across grades
Next

Students will use Properties of Bquality to

soive addition equations.

Now

Students use bar diagrams and cups
and counters to solve one-step addition
equations.

Rignr pursuing concepts, fluency, and applications
See the Levels of Complexity chart on page 518.

ENGAGE EXPLORE

m Launch the Lab

Activities 1 and 2 are intended to be used as whole-group
activities. Activity 1is designed to provide more guidance
than Activity 2.

Materials: cups, counters, equation mats

fHands OnActivity 4| )
@1 @D Make sure students understand that the variable s
represents the unknown number of hits in the second game.
Since Bryan got three hits in the first game, the model for the
total number of hits is three longer than s. Remind students
that the number on top of the bar diagram is the total number
of hits, 7. Since the sumof s + 3is 7,sis 4. D1,4,5

® Omit Activities 1and 2 and proceed directly to the
Investigate section.
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ExpPLOrRE EXPLAIN ELABORATE EVALUATE

Collaborate

The Investigate and Analyze and Reflect sections are
intended to be used as small-group investigations. The Create
section is intended to be used as independent exercises.

Levels of Complexity

The levels of the exercises progress from 1to 3, with Level 1
indicating the lowest level of complexity.

Exercises
1-5 1017 18-15
Level 3 ! ®
Level 2
i
Level 1 = ™

€ ') Pairs Discussion Have students work in pairs to
complete Exercises 1 and 2. Have them trade their solutions
with another pair of students and discuss any differences.

©1,3,5

C» (¥ Trade-a-Problem Have students create their own
problem, similar to Exercises 1and 2. Students trade their
problems, solve each other's problem, and compare solutions.

If the solutions do not agree, students work together to find
the errors. 1, 3,4

[Hands-Onctivity 2} )

(AL @ Explain that the cup represents an unknown number
x because you do not know what is inside the cup. In Step 2,
one counter is crossed out on each side of the mat. This was
done in order to get the cup by itself.

B16 Chapter 7 Eqguations

Work with a partner. Write and solve an addition equation using a bar diagram.

1. In the 2008 Summer Olympics, the United 2. Alion can run B0 kilomelers per hour. This is
States won 1 more medals in swimming
than Australia. The United Slates won a tolal
of 31 medals. Find the number of medals
won by Australia.

Find the speed of a house cal.
 + 30 = BO; c = 50 kmph

a+MfN=3%a=2Wmedals |- B0 kilometers per hour ------ 1
} ——————— 31 United States medals —-—-—- -E cat speed, © 30 kmph
Australian medals, o 11 medals

Hands;On#ctivity 2!
An equalion is like a balance. The quantily on the kefl

side of the equals sign is balancad with the quantily
on the righd.

To solve an addition equalion using cups and counlers,
subtract the same number of counters from each side
of the mat so thal the equation remains balanced.

Solve x + 1= 5 using cups and counters.

-'_Etng Il Model the equation. Use a cup lo represent x.

X

1 "_ll_'
X

41

| Step 2-'[ Usze the model above. Cross oul 1 counter from each side o that
the cup s by ilsell.

(Step3 | Thercare ¥ counlers remaining on the righl side, sox= | 4 |

So, the solution is 4 |

Check x+1=5  Witethe cdginal equation.

4 +115 Replace ¥ with your solulion.

5 =5 is the sentence ue? Y5

30 kilometers per hour faster than a house cal.

WD
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Expressions and Equations

Investigate i €1 @) Think-Pair-Share Have students work in pairs.
Give students one minute to think through their answers to
Work with a partner. Solve each equation using cups and counters. Exercises 3-9. Have them share their responses with their
Do cxmes st coumges 30 show your work. partner. Then call on one student to share their response
2L1+x=8 4 x+2=7 within a small group or large group discussion.
x=7 x=5 3'1,, 3
E‘u* XX m @ For Exercises 3-9, ask students to explain how they
i X I 5 XX I Sty could model and solve each equation using algebra tiles
W r(\ : instead of cups and counters. M1.3,5
5 3+x=6 6 x+5=7
x= 3 x=12

‘Work with a partner. Write a real-world problem that can be represented by the

equation. Then solve each addition equation using the model of your choice.

LZ9%=x+3 : r |
Sample answer: Suhaila is three years older than

her sister Yasmin. Suhaila is 9 years old. How old

is Yasmin? & years old

B.4+x=6 R L P STl
Sample answer: Mohammad had 4 video games and a =

bought more with his allowance. He now has

& video games. How many games did he buy? 2

9. Ayoub bought an MP3 player. He spenl the rest of his momey on an
Internel music subscription for AED 25.95_ I he slarted with AED 135, how much
wias the MP3 player? Wrile and solve an egualion using a bar dizgram.

g p + 25.95 = 135; p = AED 109.05

i

. S AED 138] - == -=sansenanian
B

3 cost of MP3 player, p [AED 2595]
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(=
{ el e
€1 @D Rally Coach For Exercises 10-15, have students
work in pairs. Partner A should answer the first Exercise while
Partner B watches, listens, coaches, and praises. Partner B

solves the next Exercise while Partner A watches, listens,
coaches, and praises. Partners take turns until the Exercises
are complete. 1,3

€ (@ Atter completing Exercises 1017, ask students
how they think you might solve an equation that involves
subtraction instead of addition. 1, 2

C» () Trade-a-Problem For Exercise 18, have students
trade their word problems, solve each other's problem using
the diagram, and compare solutions. Ask them if there are any
other ways to solve the problem. ®1,4,6

@ Students should be able to answer “HOW do you
solve addition equations using models?" Check for student
understanding and provide guidance, if needed.

B18 Chapter 7 Equations

Work with a pariner to complete the table. The first one is done for you.

Addition Equation Subtraction Sentence Solution

x| =73 Fel=x x=1 /
0 vy i9=12 i2—9=y . =3 £
N 4=7T1wm M—TF=m m=7
1. gi+¥=2 20—8=I . =12
1B, 47=17T4+vw AT -1 =vw . v =30
"W Wt e=121 129 — 100 =c c=29
15. hiri4="974 . 974 —894=nh . h=8

16. 'ﬁlhntm Inductively Wrile a rule thal you can use 1o solve an
addilion equation withoul using models, Sample answer: The answer to
an addition equation is found by subtracting the number being added
to the variable from the number on the other side of the equals sign.

7. How can the number [amily 2, 4, 7 help you lo solve the equation
3 + x = 77 Sample answer: If you know that 3 + 4 = 7, you can mentally

add to determine that x = 4. You can also use the subtraction sentence
7 — 3 = 4 to determine that x = 4.

18 Qm with Mathematics Wrile a real-world problem for the equalion
medeled bolow. Then wrile the equation and solve.

Sample answer: Wafa eams & weeks of vacation time each year. She
has already used 2 weeks. How many weeks of vacation time does she
hawe left this year? v + 2 = 6; v= 4 weeks

19 @ HOW do you solve addition equations using models?
Sample answer: You can solve an addition equation using a bar diagram

or cups and counters. Both of these provide a visual to help determine

what operation can be used to solve the equation.

SO o ST
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Expressions and Equations

Lesson 2
Solve and Write Addition Equations

Miniature Golf On the second hole of miniature golf, it ook Maysoun
3 pulls to sink Lhe golfl ball. Her score is now 5. She represents this
situalion wilth cups and counlers.

HOW do you determine if two
numbers of expressions are
equal?

Wl
inverse operations
Subtraction Property of Equality

Her score on
the first hole
is unknown.

Her score is
now 5.

2 Mathematical Practices
12345

1. Fill in the boxes above using the phrases below:
» Her score on the first hole s unknown.
» Her score i now 5.
« She scored a 3 on the second hole.

2. Wrile the addition equalion shown in Lhe figure.
3+ x=5

3. Explain how Lo solve the equation.
Subtract three counters from each side.

4. Whal was Maysoun's score on the first hole? 2

? e

Which () Mathematical Practices did you use?
Shade the circle{s) that applies.

(1) Persevere with Problems {5 Lise Math Tools

(Z) eason Abstractly {E) Attend to Precision

() Construct an Argument {7 Make U= of Structure | &
(1) Model with Mathematics {8 Use Repeated Reasoning .

e

Expressions and Equations

Focus narrowing the scope

Objective Solve and write addition equations.
Materials: cups, counters, equation mats

Coherence connecting within and across grades

Previous Now Next
Students determined if Students use Properties Students will use
a particular number was of Equality to solve Properties of Equality

a solufion to an addition addition equations. to sohee other types of
equation equations.

Rigur pursuing concepts, fluency, and applications
See the Levels of Complexity chart on page 525.

ENGAGE EXPLORE

) Launch the Lesson

Ideas for Use

You may wish to launch the lesson using a whole group, small
group, think-pair-share activity, or independent activity.

== €9 (@) Find the Fib Individually, students write

40 s down two correct uses of the word Inverse and one
fib. Then they present all three to a larger group. The job of
the group is to identify the fib. 1,3

Alternate Strategy

m if students are having difficulty modeling the situation
with cups and counters, give them a blank bar diagram and
have them fill in the parts. They can answer the guestions
using the bar diagram. 91,5
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Teach the Concept

Ask the scaffolded gquestions for each example to differentiate
instruction.

Examples

e — ==

1. Solve an addition equation by subtracting.
€Y - /s 8 g known vaolue or an unknown? known

= How would you represent 8 in the equation? use 8
counters

= s x g known value or an unknown? unknown
» How would you represent x in the equation? use a cup
= |5 3 g known value or an unknown? known

= How would you represent 3 in the equation? use 3
counters

{I» - How would you model the equation? Place 8 counters
on one side of the mat and a cup and 3 counters on the
other side of the mat.

= How many counters need to be removed from each
side so that the cup is by itself? 3

@ = Why do you use subtraction to undo addition? Addition
and subtraction are inverse operations so one will undo
the other.

Need Another Example?
Solve x + 4 = 5. Check your solution. 1

B20 Chapter 7 Equations

)

- 925

—

Solve an Equation By Subtracting

In Lesson 1, you mentally solved equabions. Another way is 1o use
inverse operations, which undo each olher. For example, 1o soblve an
addition equation, use sublraction.

1. Solve 8 = x + 3. Check your solution.

(Method 1 | Use models.

Modal the equalion using counlers for the numbers and a cup
for the vanable.

There are 5 counters remaining.

Method 2 | Use symbaols.
8=x+3 Wieihe equaton

—3= —3 Subtrad 3 from each side to “undo™ the addition of 3 on the rightt
=K

Check

8=x+3 Wiite the equation

BLS5+3  Replacexwiths

B=8+ This sentence is trug.

Using either method, the solution is 5.

Got i+7 Do these problems fo find out.

Solve each equation. Check your solution.
ac+2=5 bh. 6=x+5 . 35+y=1275

WD
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Expressions and Equations
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Subtraction Property of Equality key Concept

‘Words If you subtract the same number from each side of an equation,
the two sides remain equal.

Examples MHumbers Algebra
5 5 xt 2 3
-3I==3 2m =2
2 2 X 1
L%

When you solve an equalion by sublracting Lhe same number from each
side of the equalion, you ane using the Subtraction Property of Equality.

2. Obaid and Tariq have 245.5 downloaded minutes of music. If
Obaid has 132 minutes, how many belong to Tang? Write and

solve an addition equation to find how many minutes belong Checking Solutions
to Tarig. Yo should alwerys check
st folubiou. Yeu Homman
T i by
Words Obaid and Tarig hawve 245.5 minutes of music. N g At =
wour pelution if gevrect o woh
‘Variable Let ¢ represent the number of minutes that belong to Tarig.
e D | Tariq'sminutes,t |
} ———————— 2455 minutes -------- -|
| B2 | Targsminstest |
Equation 132 t T 2455

132 +1t= 2455 Wirite the equation.
—132 =—12 Subtract 132 from each side.
I= M35 Simplify.

So, 135 minules belong lo Tarig.
Check 132 + 135 = 2455 v

Got i+7 Do this problem to find out. E*’: "

d. Suppose Obaid had 1475 minutes of the 2455 thal were A M75 + 1 =2455;
downloaded. Wrile and solve an addition equation Lo find how " Of minutes
many minutes belong 1o Tang.

'Examples )

2. Write and solve an addition equation.

@ = What do you need fo find? the number of minutes that
belong to Tarig

» What do you know? Obaid has 132 minutes and they
have a total of 245.5 minutes to use.

= What operation will you use to write the equation?
Expiagin. addition; Sample answer: The word total tells me
to add numbers together.

m = What equation could be used fo represent the
situation? 132 4+t = 2455

= Why do you subtract 132 from each side? Sample
answer: You want to get the variable t alone on one side, so
you want to eliminate the number with it, 132.

m = When you justify a step in a solution, you provide an
occeptable reason for performing the step. What
Justifies subtracting 132 from each side of the
eguation? the Subtraction Property of Equality

Need Another Example?

Hiyam and Hana went swimming. Hiyam swam 575 meters. This
is 150 more meters than Hana swam. Write and solve an addition
equation to find the number of meters that Hana swam.

150+ x=5%425m
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f‘Examples

3. Write and solve an addition equation.

m » What do you need fo find? the weight of the average
female gorilla

» What do you know? the average weight of a male gorilla
is 172 kilograms, this weight is 82 kilograms more than the
average weight of a female gorilla

m = What equation could be used to represent this
situation? 82 +w=172

@ » How do you check your answer? Sample answer:
Substitute the solution for w in the original equation and
see if the equation is true. If it is, then the solution is
correct.

Need Another Example?

Pennsylvania is 280 miles from east to west. This is 120 miles
more than the length of the state from north to south. Write
and solve an equation to find the length of Pennsylvania from
north to south. x + 190 = 450; 260 km

! rao e ..I T
apractice’ )
Formative Assessment Use these exercises to assess

students’ understanding of the concepts in this lesson.

o If some of your students are not ready for
LU agsignments, use the differentiated activities below.

€ ) Team-Pair-Solo Have students work in groups of 4
to complete Exercises 1and 2. Then have them pair up to work
on Exercise 3. Finally, students work alone to complete
Exercise 4. Students return to the larger group to compare
answers. If the solutions do not agree, students work together
to find the errors. ™1, 6

¢ @ Trade-a-Problem Have students create their own
problem, similar to Exercises 3 and 4. Challenge students to
write problems that use fractions and mixed numbers. Students
trade problems, solve each other's problem, and compare
solutions. If the solutions do not agree, students work together
to find the errors. See students’ work. 51, 4

B22 Chapter 7 Equations

T Example
3. A male gorilla weighs 172 kilograms on average. This is
82 kilograms more than the weight of the average female

gorilla. Write and sclve an addition equation to find the
weight of an average female gorilla.

82 kilograms plus the weight of an average

Words
female gorilla is 172 kilograms.

|- i g o D IS = o e -I
Bar Diagram 7
| 82 kilograms welght, w |
Equation &2 t w 172
B2+w= TI2 Wit the equation
— 82 = —H2 Subtract 82 from each side.

w= 90 72— E2=90
So, an average female gorilla weighs 90 kilograms.
Check 82 +90=172 +

Wariable Let w represent the weight of an average female gonila.

e
L

Solve each equation. Check your solution. (Examsale 1)

Ly+7=103 2 1W0=6+e 4
Rate Yourselfl
3. A board thal measures 19.5 melers in length is cul inlo two How comfident are you
pieces. One piece measures 7.2 melers. Wrile and solve an | albouk writing snd sohing
equation to find Lhe length of the other piece. Eample 7 | adAiFion equations? Shade

¥+ 72=195123m thae ving ow Hhe barget.

————
4. It lakes 43 [acial muscles o frown. This s 26 more muscles /;__ —

than il takes Lo smile. Wrile and solve an egualion Lo find / / —
the number of muscles il lakes 1o smile. [Examgle 3) [ [ f =

% + 26 = 43; 17 muscles

5. (Bl Building on the Essential Question How can
the Sublraction Property of Equalily be used to solve
addiion equabions?

Sample answer: It allows you to subtract the same

number from each side of the equation.

s A AT [0 e
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Name My Homework

Copwighi £ iclapa-H | lcicst o

Solve each equation. Check your solution. ([Exsmple 1
he+3=63 29=2+4+x7 3 7+0=92

St 1y
- *

i

4. Ahmed and Eigsa logether have AED 756.80. If Ahmed has AED 489 50, how
much does Eissa hawve? Wrile and solve an addilion equation 1o find how

much money belongs o Eissa. [fange 7 389.50 + p = 756.80; AED 267.30

1 The average length of a King Cobra is 300 centimelers, which is 55 cenlimelers
longer than a Black Mamba. Wrile and solve an addition egualion Lo find

the average length of a Black Mamba. paepes ™ F 22 = 118; 245 centimeters.

6. Q Model with Mathematics Reler 1o the graphic nowvel frame below for
Exercises a—b.

KEADING REWARD |
:50Funfs Pﬂa Fbriy

ITEM READ
Book

a. Il Reham has already earmed 30 ponls, wrile and solve an addition
equation to find the number of points she still needs.

30 + p = 50; 20 points

b. Suppose Muna has already eamed 36 poinls. Wrile and solwe an
addition equation o find the number of points she still needs Lo eam

for the pizza party. 36 + p = 50; ¥ points

ExPLAIN ELABORATE EVALUATE

Practice and Apply

Independent Practice and Extra Practice

The Independent Practice pages are meant fo be used as the
homework assignment. The Extra Practice page can be used
for additional reinforcement or as a second-day assignment.

Levels of Complexity
The levels of the exercises progress from 11to 3, with Level 1
indicating the lowest level of complexity.

Exercises
1-5,16-24 6-10, 25-29 1-15
Level 3 H .
Level 2 .
Level 1 i L]
Suggested Assignments

You can use the table below that includes exercises of all
complexity levels to select appropriate exercises for your
students’ needs.

@I Approaching Level | 1-5,7,9, 11, 13-15, 28, 29
C» onLevel 1-5 odd, 6-1, 13-15, 28, 29

€ Beyond Level 6-15, 28, 29

Common Error If students have trouble solving equations in
which the variable is on the right side of the equals sign,
demonstrate how they can rewrite the equation to show the
variable on the left side of the equals sign.
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Emphasis On | Exercise(s)

1 Make sense of problems and persevere in 12

solving them.
2 Reason abstractly and guantitatively. 15
3 Construct viable arguments and critique the

. n13, 1

reasoning of others.
4 Model with mathematics. B
5 Use appropriate tools strategically. 24

Mathematical Practices 1, 3, and 4 are aspects of mathematical
thinking that are emphasized in every lesson. Students are
given opportunities to be persistent in their problem solving, to
express their reasoning, and apply mathematics to real-world
situations.

Formative Assessment
Use this activity as a closing formative assessment before
dismissing students from your class.

TICKET

Out the Door

Have students solve the equationx + 4 =17. 13

B24 Chapter 7 Equations

Solve each equation. Check your solution.

1_5 2 L
Lims e & Bmtz=3 3
3 11 Fp— ]
=iz 2 Vg=rtis

¢ ’ ;:;. H.O.T. Problems Higher order Thinking

" ’:lhnm Inductively Wrile lwo different addition equalions thal have
12 ac the colution. Sample answers: 56 =44 + x;;36=24+ m

12. 'ﬂlimmn with Problems In the equalion x + v = 5, thevalue lor x
i5 a whale number grealer than 2 bul kess than 6. Delermine the possible

solutions for . 0, 1,2

13. ‘gﬂh‘u:h One Doesn't Balong? ldentify the equation Lhal dees nol belong
wilh the other three. Explain your reasoming.

o) Eon) Gen) Goee)

x + 9 = 11; The solution for the other equations is 3.

“. 'oﬁml the Error Maysa is solving the eqguation x + 12 = 31 Find her
mistake and correct il

Sample answer: She should have subtracted 12 from each side; 19

15. thamn Abstractly Suppose x + y = 13 and thevalue of x increases
by 4. Il their sum remains the same, whal must happen Lo the value of 7

The value of v decreases by 4.

WD
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Name My Homework

Solve each equation. Check your solution.

16 x+5=1 7. 7=4+y 3 8. 5+g
e+5= ||
k
ek | —g=—x
= = &
19 d+3=85 20.x+4=6 2 2. 347

22. Khalid and Khalal together have 386 trading cards. Il Khalid has 221 trading
cards, how many does Khalafl have? Wrile and solve an addition equation 1o
find how many rading cards are Khalal's.

221 + ¢ = 386; 165 trading cards

23. Adnan is 160 centimelers tall, which is 23 centimelers taller than his cousin,
Salem. Wrile and solve an addition equalion 1o find Salem's heighlL

9 + x = 83; 137 centimeters

24, II:} Usa Math Toole The lable shows the heights of thiee monster
trucks. Bigfool 5 i 1.5 meters Laller than Biglool 2. Write and solve an

addition equation to find the height of Bigloot 2. 154 =x+ 4933 m

Solve each equation. Check your solution.

g 9 1 5 _ 7 1
25‘!+ﬁ_ﬁﬁ ZE-.E-FFJ—B 2?.{4'4

|

=61

Track  Height m)
Bigfoat § 47
Swamp Thing 17
Bigfoat 2

A-Il’n
Fall| i

Lesson 2 Solve and Write Addition Equations

525



power UP! Test Practice

Exercises 28 and 29 prepare students for more rigorous
thinking needed for the assessment.

28. | This test item requires students to analyze and solve complex real-
| world problems through the use of mathematical tools and models.

| Depth of Knowledge | DOK3
! Mathematical Practices MP1, MP4

2 points Students correctly model the equation,
identify the eguation, and solve the
| equation.
1 point Students correctly identify and solve the

equation but fail to comrectly model the
equation OR students comectly model and
solve the equation but fail to identify the
equation OR students correctly model and
identify the equation but fail to correctly
solve the equation.

29. | This test item requires students to reason abstractly and
| quantitatively when problem solving.

| Depth of Knowledge | DOKI1
| Mathematical Practice | MP1

‘ 1 point Students correctly answer each part of the
. | question.

B26 Chapter 7 Equations

Power Up! Test Practice |

28. Nasser has scored 174 poinls this baskelball season. This is 29 poinls | ::'5“5:;::
more than Hassan has scored. Select the correcl ilems o complete the bar o
diagram representing the number of poinls Hassan has scored this season. | 29 points

| 174 points

Whal equation is modeled by the bar diagram? 29+ =174
How many points has Hassan scored? [145 points

29. Faris wanls o buy a skaleboard thal costs AED 85. He has already saved
AED 15, Fill in the box o complele each stalement

a. The equation ! x+15=85 |can be used Lo find the amount of
money Fars still needs o save Lo buy the skateboard.

b. Faris still needs o save AED 70 to buy the skateboard.

Spiral Review

Subtract.

30.22—8= 1 372 —34=38 3238 -19=18

33 51—32=19 4. 66 — 1= 52 [35. 40 —32= 17

36. The table shows the distances three friends hiked. How much
Mame  Distance Hiled (lom)

: i = 0.4 km
farther did Fatheya hike than Ali? - e
Faleh 255
Fatheya 215

WD
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Expressions and Equations

Inquiry Lab

Solve and Write Subtraction Equations

@ HOW do you solve subtraction equations using models?

Husam gave 5 trading cards Lo his sister. Now he has 41 cards. How many cards
did he have originally?

Whal do you know? Husam gave away 5 cards and he has 41 cards left.

What do you need to find? the number of cards Husam had originally

_Stap 1 | Define a variable. Use the variable c to represent the number of
cards Husam had criginally.

Use a bar diagram o help wrile the equalion.

| original number of cards, ¢

The total length of the diagram shows the total number of cards

The number 41 represents the number of cards he has left
The number 5 represents the number of cards he gave his sister

c | —| 5 |=/M

':31:6;1 3|  Work backward. Rewrile the equalion as an addilion sentence

and solwe.

M+ 5 =¢

Sa, Husam originally had = 8 | irading cards.

5 Mathematical

134

-w

Focus narrowing the scope
Objective Solve subtraction eguations using models.

Coherence connecting within and across grades

Now Next
Students use bar diagrams to solve one Students will use Properties of Bquality to
step subtraction equations. sofve subtraction equations

Rigl’.‘lf pursuing concepts, fluency, and applications
See the Levels of Complexity chart on page 530.

The activity is intended to be used as a whole-group activity.

Hands On Retivity, )

1% @ Make sure students understand that the variable ¢
represents the total number of cards in Husam's collection
before he gave away any cards. Explain that the difference
between the total number of cards in Husam's collection and
the number of cards Husam gave away is the number of cards
he has left. The equation ¢ — 5 = 41 represents this problem.

@I® Omit the Activity and proceed directly to the Investigate
section.
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Collaborate

The Investigate section is intended to be used as a small-
group investigation. The Create section is intended to be used
as independent exercises.

Levels of Complexity
The levels of the exercises progress from 1to 3, with Level 1
indicating the lowest level of complexity.

Exercises
1-3 4-6
Level 3 ; ®
Level 2
K
Level 1 i -

€ ') Pairs Discussion Have students work in pairs to
complete Exercises 1-3. Have them trade their solutions with
another pair of students and discuss any differences.

™13

€® @ Find the Fib Designate one person within a group
of four to write a problem that does not represent the bar
diagram in Exercise 5. Have groups trade problems with
another group to see if the groups can identify the incorrect
word problem in each group. #51,3,4

@ Students should be able to answer *“HOW do you solve
subtraction equations using models?" Check for student
understanding and provide guidance, if needed.

528 Chapter 7 Equations

"o Oy

Sl
Cellmlnemedr

Work with a partner. Write and solve a subtraction equation using a

bar diagram.

1. Maysa gave her frend Lamis 8 beads and
was keft with 37 beads. How many did she

number of beads, b

have originally? fesmmnens 37 beads ------~ 1 8 beads |

b — 8 = 37; 45 beads

2. Khamis has AED 12 alter buying a snack al [
the mall. The snack cosl AED 5 How much

money did Khamis have originally? } _________ AED E] ===rssass 1--AFD S ___I

s — 5 =12; AED 17

3. The Marlin County Cal Sheller placed B cals
with new owners on Monday. On Tuesday,

31 cals remained al the shelter. How many |_ _________ S Al == '?.‘“H cats: ___I

cals were al the shelter originally?

c—B8=3139 cats

4. 'ﬂﬁnanm Inductivaly Wrile a rule [or solving eguations like x — 4 =1
Sample answer: Add the number that is subtracted from x to each side of

the equation.

5. 'aﬂudal with Mathematics Wrile a realworld sublraction problem for the
equation modeled below. Then wrile the equation and sobve.

i et "“‘I’E’" ]

Sample answer: A salesman drove 67 fewer kilometers on Tuesday than he

did on Monday. If he drove 128 kilometers on Tuesday, how many
kilometers did he drive on Monday? m — 67 = 128; m = 195 kilometers

6. @ HOW do you sobve sublracton equalions using models?
Sample answer: You can solve a subtraction equation using a bar diagram. The bar

diagram shows the relationship between the parts and the total amount.

SO o ST




Expressions and Equations

Expressions and Equations

Lesson 3

Solve and Write Subtraction Equations

&) Roat-Worlalink |

(=) Essential Question |

HOW do you dedermine if two

Bowling Ayesha’s bowling score was 39 poinls less than Huda's. AL M R R

equal?

Ayesha's score was 1049,
1. Lels represent Huda's score. Wrile an equation for 29 poinls kess than é"

Huda’s score is equal o 109, Addition Property of Equality

s — 39 =109
2. Use the number ine to find Huda's score by .: el Pract

counting forward. 1345

109 M9 129 135 148 _ S
- L * . L]
00 o 20 130 Mo 150

3. Whal operation does counling forward suggesi?
addition

4. Would it be reasonable to use cups and counters Lo solwe
this equation? Explain.

no; Sample answer: Too many counters would need

to be used to model the equation.

° >

Which ) Mathematical Practices did you use?
Shade the circle(s) that applies.

Arior RslapnTiaqr

g (1)) Persavers with Problems (5) Use Math Toals P 3N
g @'Reasnnmm @ﬂl‘tﬂrﬂtﬂﬁ?ﬂﬂm
Con Make Use of Structu ém 7
@ struct an Argument @ e .
§ @hﬁm with Mathematics UEE Repeated Reasoning

-w

Focus narrowing the scope

Objective Solve and write subtraction equations.
Materials: balance

Coherence connecting within and across grades

Previous Now Nexi

Students modeled and Students use Properties Students will use

solved one-stop additicn of Equality to solve Properies of Equality to

equations. one-step sublraction solve other equations.
equations.

Rigﬂl’ pursuing concepts, fluency, and applications
See the Levels of Complexity chart on page 535.

ENGAGE EXPLORE

Launch the Lesson

Ideas for Use

You may wish to launch the lesson using a whole group, small
group, think-pair-share activity, or independent activity.

2 1 €@ Round Robin Have students work in pairs
“£-0-5 to extend the pattern on the number line by counting
forward. 1.8

Alternate Strategy

m Give students a balance and unit cubes. Have students
place ten unit cubes on each side. Ask the following guestions.

D14

» What does the balance tell you about the cubes?

= What happens if you remove 2 cubes from the left side?

= What do you have to do to the right side to balance it?

= What would you have to do if you added 5 cubes to one side?

Lesson 3 Solve and Write Subtraction Equations 529



Teach the Concept

Ask the scaffolded gquestions for each example to differentiate
instruction.

[Example )

1. Solve a subtraction equation.

€I» - How would you model the equation using a bar

diagram? use the bar diagram to show that the sum of
3and 2 isx

= How does a bar diogram help model the equation?
Sample answer: It helps to show that the subtraction
equation can be rewritten as an addition sentence.
m = What operation is used to “undo” subtraction? addition
= What number would you add to both sides? 2
m » How can you check your solution? Replace x with 3 in
the original equation and check to see if the resulting
sentence is true.
Need Another Example?
Solve x — 5 = 10. Check your solution. 15

B30 Chapter 7 Equations

"

LS '-'.n...“

el

Solve an Equation by Adding

Because addition and sublraction are inverse operalions, you can solve
a subtraction equation by adding.

Example ]

1. Solve x — 2 = 3. Check your solution.

Method 1 | Use models.
Model the equalion.

Work backward Lo solve Lhe equalion
Rewrile the equation as an addition senlence and solve.
3+2=5

Method 2 | Use symbols.

x—2= 3 Write the eguation.
+2=+2 Add 2 ko each side.

x = 5 Simpilify.

Check

x—2=3 Write the equation.

5—2213 Replace x with 5.

3=3 v This sertence is true.

Using either method, the solulion is 5.

Got i+7 Do these problems to find out.

Solve each equation. Check your solution.

ax—7T=4 bh. y—6=8 e 9=a—5&

WD
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Expressions and Equations

Addition Property of Equality key Concept

If you add the same number to each side of an equation, the two
sides remain egual.

Examples Mumbers Algebra
5 5 x—2 3
+3=+3 +2=+2
2 8 x 5
L

‘When you solve an equation by adding the same number lo each side of
Lthe equation, you are using the Addition Property of Equality.

Y. s, .
.{‘%f- Example )

2. ER1E7] At age 25, Gherman Titow of Russia was the youngest
person to travel into space. This is 52 years less than the oldest
person to travel in space, John Glenn. How old was John Glenn?
Write and solve a subtraction equation.

Words Didest age minus youngest age is 52 years.
Variable Let o represent the oldest age in space.
Bar Diagram [ age, o
----------- OYEars =====m====s
25 years 52 years |
Equation o 5 52
a—2X= kK2 Wirite the equation.
+25 =+25 Add 25 to each side.
o = 77 Sampify.

John Glenn was 77 years old.
Check 77 —25= 52 +

Got i+7 Do this problem to find out. *EE‘: u

d. Abka's height is 10 cenlimelers less than Laila's heighl Alia is
HE centimelers. Wrile and solve a subtraction eguation Lo find
Laila’s hesght.

Copgighi £ meGows-H i Towce 1

AL h — 4 = 58; 168 centimetef

[Exampla j

2. Write and solve a subtraction equation.

@ What do you need fo find? John Glenn's age when he
traveled into space

How many years older than Gherman Titov was John
Glenn? 52 years

What operation will you use to write the equation?
subtraction

°

What equation could be used to represent the
situation? g — 25 = 52

What does a represent? the age of the oldest person to
travel in space

Why do you odd 25 to each side? Sample answer: You
want to get the variable t alone on one side, so you want to
eliminate the number with it, 25.

L BLJ

When you justify a step in a solution, you provide
an gcceptable reason for performing the step. What
Justifies adding 25 fo each side of the equation?
the Addition Property of Equality

Need Another Example?

The difference between the number of people that visit an
amusement park on a Saturday and the number of people that
visit the park on a Wednesday is 1,465. There are 4,320 visitors
on Wednesday. How many visitors are there on Saturday? Write
and solve a subtraction equation. 1,465 = x — 4,320; 5,785 visitors
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Example )

3. Write and solve a subtraction equation.
m » What do you need fo find? the cost of the bicycle

= What do you know? the cost of the rollerblades and that
the rollerblades cost AEDT0.25 less than the bicycle

m = What equation could be used to represent this
situation? b —70.25 = 43.50

= What does b represent? the cost of the bicycle
@ = Does the Addition Property apply if the numbers are
fractions or decimals? Explain. yes, Sample answer: It
doesn't matter what form the numbers are in, if you add the

same amount to both sides of the equation, the two sides
remain equal.

Need Another Example?
After you withdraw AEDS0 from your savings account, the

balance is AED124. Write and solve a subtraction equation to
find your starting balance. b — 50 = 124; AED174

Formative Assessment Use these exercises to assess
students’ understanding of the concepts in this lesson.

If some of your students are not ready for
AL assignments, use the differentiated activities below.

1% ¥ Think-Pair-Share Have students work in pairs. Give
students a few minutes to work through their solutions to
Exercises 4. Have them share their solutions with their
partner. Their partner should then check their solutions using
the check format in the text Then call on students to share
their solution for each Exercise. 1,3

m @ Three Stay, One Stray Arrange students in groups
of 3 or 4 to complete Exercises 1-4. After each exercise, have
one student from each group stray to another group to discuss
ideas, procedures and results. Have students return to their
original group to discuss their findings. Repeat for each
exercise. Call on students to share results with the rest of the
class. 1,3

B32 Chapter 7 Equations

3. Raheem's rollerblades cost AED 70.25 less than his bicycle. His

rollerblades cost AED 43.50. How much did his bicycle cost? Write

- e uect and solve a subtraction equation.

ig 5ohiimg el ALFion
How 5 i Words Cost of bicycle minus AED 70.25 is AED 43.50.
T e
!‘? v Ty, Variable Let b represent the cost of the bicycle.
ey Erleim
Sample T Bar Diagram | cast of bicycle, b
m answer: To
solve an addition Eesiicesisn b dirhams

equation, you | AED 43.50 AED 70.25

subtract and to solve
a subtraction
equation, you add.

b—7025= 4350  Writethe equation
+ M.25= + 70.25 Aadd W25 1o each side.
b = M375  Simpify.
The bicycle cost AED 11375,
Check 1375 — 7025 = 4350 +

Solve each equation. Check your solution. [Fosnpie1)

f.e—5=941 2Zb-3=T7T%9 |3. 4=y— 8 12
_'_l-u":l-' *
1-_":‘,\‘_ |
4. Reham sludied 1.25 hours for her science lest This
wias 0.5 hour less than she studied for her algebra tesl Rate Yourselfl
Wrile and solve a subtraclion equation to find how long | Ave you veady o wmoye oul

she sludied lor her algebra lesl. [Examples 2 and 3

a — 0.5 = 1.25; 1.75 hours o
A

[ vES

5. @:mmﬂm Essential Question How can Lhe \‘“--__

Addition Property of Egualily be used Lo solve sublraction
equalions?

Sample answer: It allows you to add the same number to I e
each side of the equation. @:‘“ et

| Shade the section Haat applies. |

T ITT
)
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Name My Homework _

Solve each equation. Check your solution. ([Eramples 1 amd 3)
L.c—1=89 21-7=29 ri=g—24

el
Ll "

4. a—21=5879 S a—11=2334 6. 46=e—32 78

7. l=mail is 15 years old. This is 6 years younger than his sister Fawzia. Wrile and
solve a sublraction equation 1o find Fawzia's age. fEample 7)

a — 6 = 15; 21 years old

B. A CD cosls AED 14.95. This s AED 7.55 less than the cosl ol a DVD. Write and
sobve a sublraction equation Lo find the cost of the DVD. [Eampe 3

d — 7.55 = 14.95; AED 22.50

9. Ifb — 10 = 5, whal is the value of b 4+ 67 21

Solve each equation. Check your selution.

1_2 _1_3 _1_T 10 1
1u.m—§—31 . n ¢—41 12. 5 3 L'Iﬂur‘li

@Lamya spenl her graduation money on a video game that cost AED 24, a
controller for AED 13, and a memory card lor AED 16. The tolal tax was AED 3.
Wrile and solve a sublraction equalion o find how much money Lamya gave
the cashier if she recened AED 4 in change.

x — 56 = 4; AED 60

Copgighi £ meGows-H i Towce 1

sAGE ExpiOoRe EXPLAIN ELABORATE EVALUATE
-
Practice and Apply
Independent Practice and Extra Practice
The Independent Practice pages are meant to be used as the

homework assignment. The Extra Practice page can be used
for additional reinforcement or as a second-day assignment.

Levels of Complexity
The levels of the exercises progress from 1to 3, with Level 1
indicating the lowest level of complexity.

Exercises
1-8,19-27 9-14,28-33 15-18
Level 3 H .
Level 2
I
Level 1 * L]
Suggested Assignments

You can use the table below that includes exercises of all
complexity levels to select appropriate exercises for your
students’ needs.

@I Approaching Level | 1-8,9-13 odd, 15, 16, 18, 32, 33

€D ontLevel

€ Beyond Level 9-18,32,33

-7 odd, 9-16, 18, 32, 33

Commen Error In Exercise 13, make sure students understand
that they must first find the sum of all of Alejandra’s purchases,
including the tax, before writing the subtraction equation.
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@ MATHEMATICAL PRACTICES
I
Emphasis On ~ Exercise(s)
1 Make sense of problems and persevere in
solving them.

n

3 Construct viable arguments and critique the

reasoning of others. b=
4 Model with mathematics. 16
5 Use appropriate tools strategically. 25

Mathematical Practices 1, 3, and 4 are aspects of mathematical
thinking that are emphasized in every lesson. Students are
given opportunities to be persistent in their problem solving, to
express their reasoning, and apply mathematics to real-world
situations.

Formative Assessment
Use this activity as a closing formative assessment before
dismissing students from your class.

Tell students that the next lesson involves solving
multiplication eguations. Ask them to write how they
think the lessons on solving addition and subtraction
equations will help them in understanding this
lesson. See students’ work.

Common Error In Exercise 15, Khawla did not use the
inverse operation (addition) to solve the subtraction
equation. She should add 6 to each side.

534 Chapter 7 Equations

“. 3 Multiple Representations [he bar diagram represernls |
a sublraction equation. 14a-c. Sample answers given. f

a. Words Wrile a real-world problem Lhal can be represented
by the bar diagram. The high temperature yesterday was 23°C, which

was T°C less than the high temperature today. What was the high
temperature today?

b. Algebra Wrile a sublraction equation that can be represented by the bar
diasgram. X —7=23

c. Numbarg Solve the equalion you wrobe in parl b. 30°C

L

i
.!}b L_:j H.O.T. Problems Higher Order Thinking

15. ’:F'md the Error Khawla is explaining how Lo solve
the equation o — & = 4. Find her mistake and

commect it Khawla did not perform the

Sublvact C

inverse operation. Add 6 to each side to A T

undo subtracting 6.

16. -ﬁlln-dal with Mathematics Wrile a realworld problem thal could be
represented by d — 32 = 4. Sample answer: | have d dirhams. After paying

miy sister AED 32, | have AED 64 left. How much money did | have to start with?

1. :) Persovere with Problems Anciher lype of sublraction equation is
16 — b = 7. Explain how you would sotve this equation then solve iL

Sample answer: | would use what | know about fact families to rewrite

the equation b + 7 = 16. The solution is 9.

18. '3Emmu-n Inductivaly Which of the lollowing is rue conceming
x—&=132 |

1 To find the value of x, add 5 o each side.

Il To find the value of x, sublract 5 from each side.
ll To find the value of x, add 13 to each side.
W To find the value of x, sublracl 13 from each side.

ST | o ST
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Name My Homework

Solve each equation. Check your solution.

1 f—1=5 0.2=e—13 2.r—3=14
s el
i
Ha +|=i'|
¥ = <
2. :—63=2184 23.1— 925 =545 4.7 24. k—329=165 49.4

25, C}um Math Tools Morth Carolina has 12 less electoral voles

than Florda. Write and solve a sublraction equabion Lo find the
State Mumber of Votes
number of electoral voles for Flonida. 18 = v — 12; 27 votes
Florida
Horth Carolina -1
26. Badr's cal weighs 4.7 kilograms. This is 1 kilograms kess than the weight
of his goal. Wrile and solve a subltraction equation Lo find the weight of
Badr's goal. d—1M=4715Tkg
27. Find the value of til 1 — T =12. 19
Solve each equation. Check your selution.
1 1 1 11 3 3
28.5;—5:51 H.h—i=d—i 3:|:Lc—1=iii

3. Al a mowvie, Rashid bought a medium popeom for AED 4, a small drink for AED 3,
and a box of fruil snacks for AED 5. Wrile and solve a sublraction eguation o
find how much money Rashid gave the cashier il he receved AED 3 in change.

x— 12 =3; AED 15

Lesson 3 Solve and Write Subtraction Eguations
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power UP! Test Practice

Exercises 32 and 33 prepare students for more rigorous
thinking needed for the assessment.

32.| This test item requires students to analyze and solve complex real-
world problems through the use of mathematical tools and models.

Depth of Knowledge | DOK3
! Mathematical Practices MP1, MP4

2 points Students correctly model, identify, and
solve the equation.
1 point | Students correctly identify and solve the

equation but fail to comrectly model the
equation OR students comectly model and
solve the equation but fail to identify the
equation OR students correctly model and
identify the equation but fail to correctly

| solve the equation.

33. | This test item requires students to reason abstractly and
guantitatively when problem solving.

| Depth of Knowledge | DOK1
i Mathematical Practices MP1, MP3

‘ 1 point | Students correctly answer each part of the
| question.

B36 Chapter 7 Equations

‘Whal equation is modeled by the bar disgram?
p—3=Herp—HN=2

How old is Nahla? 14 years old

33. Mahmoud bought a pair of shoes and the shirl shown. The cost of the shirt
was AED 42 less than the price of the shoes. Lel s represent the price of the

shoes. Determine if each stalement is rue or false.
a. The equation 5 — 22 = 42 models the siluation.
b. The equation 42 — 5 = 22 models the situation.
c. The cost of the shoes was AED 64,

Spiral Review

Multiply.
34,63 x = 504 Im19xE= 14
7. 13 x 8= 104 33 36 = 4= 144

B True False
True [ False
B True False

[36. 27 x 5= 135

[39. 21 x 3= 63

40. The Zayed's Cal sheller has 3 calico cals for every gray cal If they have 9
calico cals available, how many gray cals do they have?

3 gray cats

power Up! Test Practice |

32 Zayed's age is 3 years less than Nahla's age. Zayed is Hl years old. Select the

hahla‘s age, p
correct ilems to complele the bar diagram below representing Mahla's age. P———cui

3

1"
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Expressions and Equations

(GuessyCheckand Revise

Case ¥1 Smart Money e

luﬂimu&adﬁED}ﬂhismﬂAEDi}tiHstopaﬂu his AED 100 et
guilar lesson. 2 L

w4 wh«e?ﬂumhhﬂh,mmya#emmu.u
he use?

Understand what are the facts?
= [brahim paid with 8 bills that add o AED 100,
= The monay was n AED 20 bills and AED 10 bills.

Make a guess until you find an answer thal makes sense for the problem.

Solve How can you apply the strategy?
Use addends that have a sum of 8 to find the number of AED 20 and AED 10 bills.

2 Plan what is your strategy to solve this problem?

[ | 7 I(AED 20) + T(AED 10) = AED g9 [
2 < sznm}MrAEDmJ=AEum]
3 < HAED 20) + STAED 10) = AED 110

4 4 4(AED 20) + 4(AED 1d) = AED 120

Ibrahim paidwith 2  AED 20 billsand 6 | AED 10 bills.

ﬁ Ghec.k Does the answer make sense?

The other combinalions are either kess than or greater than AED 100.

GM Inductivaly Ghaya recetved AED 100 in AED 10 and AED 5 bills,
including eight AED 10 bills. Use the equalion  x + 80 = 100 Lo find how much
money x was given 1o her in AED 5 bills. How many AED 5 bills did she receive?

x = 20 four AED 5 bills

Expressions and Equations

Focus narrowing the scope

Objective Solve problems by using the guess, check, and
revise strategy.

This lesson emphasizes “)Mathematical Practice 3 Reason
Inductively.

Guess, Check, and Revise This is an important strategy for
problem solving, and is especially useful in taking multiple-
choice tests. Sometimes the easiest way to determine a
solution to a problem is to make an educated guess, check the
answer for reasonableness, and then revise the guess until the
correct answer is determined.

Coherence connecting within and across grades
Now Next

Students sohve non-routine problems. Studonts will apply the Guoss, Check,
and Rovise strateqy to solve problems.

Rigﬂl’ pursuing concepts, fluency, and applications
See the Levels of Complexity chart on page 541.

ENGAGE EXPLORE EXPLAIN ELABORATE EVALUATE

y § Launch the Lesson

The problems on pages 539 and 540 are intended to be used
as a whole-group discussion on how to solve non-routine
problems and are designed to provide scaffolded guidance.

Case #1 Smart Money
I®» Have students extend the problem by having them
answer the question below.

Ask:
= Explaoin how using the Guess, Check, and Revise strategy
helped you to solve the problem. See students’ responses.
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Case #2 Anime Adventure

1 @) Pairs Discussion Have students work in pairs to
respond to the following questions. ®1,5

Ask:

= Is there any information you do not need to know from the
problem? what kind of books are being sold

= Whaot other problem-solving strategy could you use to solve
the problem? Sample answer: make a table

@ '@ Find the Fib Have students work in pairs to write
two facts and one fib about the graphic novel problem. For
example, one fact could be that bought 2 used packages of
graphic novels. One fib could be that the total number of
graphic novels in 2 used packages is 15. 21,3

Need Another Example?

Mahmoud is younger than Mohammed. Each of their ages is a
different prime number. The sum of their ages is a prime
number that is at most 13. What are the possible combinations
of their ages?

The possible ages are 2and 3, 2and 5, or 2 and 11.

B38 Chapter7 Equations
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Understand -
Read the problem. What are you being asked to find?
| need ta find @ combination of new and used packages that totals

16 graphic novels

Underline key words and values in the problem.

What information do you know?

The used woyels come in packages of 5 amd Hhe NEW navels
come in packages of | 2 | Howriyyam buys | 16 graphic wovels.

Is there any information that you do nol need to know?
| Ao mat weed o kwow wihat kind of books are being sold

Plan

Choose a problem-solving strategy.

L will uge the GUESS check, and revise shemtegy.

Solve

Use your problem-solving strategy to solve the problem. Make a guess.
2 used packages and 1newpackage (2 (5)+ 1 (3 B <6

3 used packages and 2 new packages 3 [B)+ 2 (3 21 =16

2 used packages and 2 new packages 2 [Bj+ 2 (3 16 =16

Sa, Hourriya used and 2 new packages of graphic novels.

Check

Use information from the problem to check your answer.

Make a list of multiples of 3 and a st of multiples of 5. Look for a
combenation of these mulliples that add up o 16.

multiples of 3: 3,6)9, 12, 15 multiples of 5: 5, 0,15, 20, 25
6+ 10 =16

LU L P T T )
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Expressions and Equations

= S Waork with a small group to solve the following cases.
kv Show your work on a separate piece of paper.

A
s T

Case #3 Quizzes
On a science quiz, Abdulraheem eamed 18 points. There are six problems worth
2 points each and two problems worth 4 points each.
o wigsiper of proplems of each type Aodulralieem
I eV 1 —owr

five problems worth 2 points each and twe problems worth

| 4 points each

T — S——————————

Case %4 Numbers
Suha is thinking of four numbiers |

rom 1 th ;
number is used only anca. rough 9 with a sum of 18, Each

Fised 1o %

Sample answer- 2. 4.5 and 7

Case %5 Equations
Use the symbols +, —, %, 06
Use each symbol only once.

= o ake the following equation troe.

3x4+6-1=18 |

—
Case %6 Money
% Fiashe:Ld 5 Raving maney to buy a new graphics card for his computer that
e ) 'ﬁ costs ARD 260.
h:f-‘:m*ﬂi‘f‘f‘-" = i Senvima AFT

ExPLAIN ELABORATE

y } Collaborate

Levels of Complexity
The levels of the exercises progress from 11to 3, with Level 1
indicating the lowest level of complexity.

Exercises
3.4 5 6
|
Level 3 ) [ ]
Level 2
Level 1 i [ ]

1 @D Rally Coach Have students work in pairs to
complete Cases 3-6. For each exercise, have one student
read aloud the problem and talk through their solution process,
while the other student watches, listens, and encourages.
Have students alternate roles for each successive case.

D13

€ @) Trade-a-Problem Have students write a real-world
problem that requires students to use the guess, check, and
revise strategy. Have students trade problems with a partner.
Student 1 reads Student 2's problem aloud. Student 1 explains
how to solve the problem. Student 2 listens and gives approval
or disapproval to the solution and the solution process. If there
are discrepancies, the pair works together to resolve them.
Have students switch roles. ©1,3,4
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(Mid-Chapter Check )

If students have trouble with Exercises 1-12, they may need
help with the following concepts.

NI L U

solve equations mentally (Lesson 1) 13,4
write and solve addition equations (Lesson 2) 2, 5112
write and solve subtraction equations (Lesson 3] 8-1n

Vocabulary Activity

0 Q@Y Think-Pair-Share Have students work in pairs
4B B to complete Exercise 1. Give them about one minute to
individually think through their response. Then have them
share their responses with a partner. Call on one set of pairs to
share their responses with the class. @1, 3.6

Alternate Strategy
m Have students explain how expressions and equations
are different when written as real-world situations.

540 Chapter 7 Equations

Mid:ChapterCheck

\Vocabulary Check

1. Deline eguation. Give an example of an equation and an example of an
expression. Use a variable in each example. [Lessay

Sample answer: An equation is a mathematical sentence showing
two expressions are equal. 2 + x = 6 is an equation. 2 + x is an
expression.

2. Fill in the blank in the sentence below with the correct lenm. (Leson 3)

You can colve equalions using iNverse operations | which undo each olher.

Skills Check and Problem Solving |

@homluﬁmufﬂwmnﬁmﬁmﬂmliﬂgm {Lessan 1)
3. x+2=27.6)867 4 7+n=246T8

Solve each equation. Check your solution. {esonms 7 am 3

5. 63+ d =105 42 6 h+79=13 51 | Z a+16=2105
8. p—13=29 42 9 y—9=2635 :ur—561=mﬁ%
1. " Use Math Tools The difference between Lhe water levels
Tide Level at the Lake

for high and low Lde was 110 centimelers. Wrile and solve
an equalion to find the water level al high Gde. flessan 3

x— 6= 10; 116 cm

12 'gpama-iﬂn Problems Il x + 9.8 = 1.7, whal is the
value of B(x — 3.7)? [Lewon 7)

9.6

SO o ST




Expressions and Equations

-w

Expressions and Equations

Inquiry Lab

Focus narrowing the scope
Objective Solve multiplication equations using models.

Solve and Write Multiplication Equations

Coherence connecting within and across grades

qu do you solve multiplication equations ot Hnw Hext

using models? ik Students use bar diagrams and cups and Students will use Properties of Equality to
counters to solve one-step multiplication solve multiplication equations
equations.

In & days, Amna ran a tolal of 10 kilomelers. She ran the same amount each day.
How much did she run each day?

What do vou know? Amna ran a total of 10 kilometers in 5 days. . g A
s ngur pursuing concepts, fluency, and applications

) See the Levels of Complexity chart on page 544.
What do you need to find? the number of kilometers she ran each day

EnGAGE EXPLORE

Launch the Lab

Activities 1 and 2 are intended to be used as whole-group
activities. Activity 1is designed to provide more guidance
than Activity 2.

Hanas=OnfActivity 11

\Step1l | Define a variable. Use the variable d lo represent Lthe

ST il

dslance run in one day.

Materials: cups, counters

fHands>OnWctivity 41 f

| 5_"-‘992 | Use a bar diagram Lo help wrile the equation.

it 10 kilometers ———-—--- q
A0 0 ) 0

I @D Make sure students understand that d represents
the number of kilometers Amna ran in one day. Since she ran
the same distance each day, the total distance she ran can be
representedas d+d +d + d+ d, or 5d.

The Lotal length of the diagram shows the total kilometers ran

The variable & appears in the diagram = 5 times.

5 d='1
m Omit Activities 1and 2 and proceed directly to the

Investigate section.

E_ :_Etn;_l 3| Work backward. Rewrile Lhe equalion as a division senlence
b and solve.
10 = 5 =

So, Amnaran| 2  kilometers each day.

Copprighi € Meimma-H | Blesior
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ExpPLOrRE EXPLAIN ELABORATE EVALUATE

Collaborate

The Investigate and Analyze and Reflect sections are
intended to be used as small-group investigations. The Create
section is intended to be used as independent exercises.

Levels of Complexity
The levels of the exercises progress from 1to 3, with Level 1
indicating the lowest level of complexity.

Exercises
1-2,3-8 9-15 16-17
Level 3 a [ ]
Level 2 ¢
Level1 i ®

1 @) Pairs Discussion Have students work in pairs to
complete Exercises 1 and 2. Have them trade their solutions
with another pair of students and discuss any differences.

134

C®» @) Trade-a-Problem Have students create their own
problem, similar to Exercises 1and 2. Students trade their
problems, solve each other's problem, and compare solutions.
If the solutions do not agree, students work together to find
the errors. 1, 3,4

iHands;On'Activity2! )

I @ Remind students that one cup is represented by x
in the equation. Since the eguation shows 3x, the model shows
3 cups. Emphasize that to solve the eguation, each cup must
contain the same number of counters. In this equation, x = 4
because each cup contains 4 counters.

B42 Chapter 7 Equations

Work with a partner. Define the variable. Then write and solve a multiplication
equation using a bar diagram.
1. Suppose Amna ran 12 kilometers in four days. If she ran the same distance d
each day, how many kilometers did she run in one day?

d represents the distance in one day; 4d = 12; 3 km.

2. Buthaina has owned her cell phane for 8 manths, which is wice as long as her
sisler Houriyya has owned her call phone. How many months m has Houriyya
had her cell phone?

i represents the number of months Houriyya has had her cell phone; 2m = B; 4 months

7| Toolks |

&

Solve 3x = 12. Check your solution.

[Step1 | Model the equation. Use one cup lo represent each x.

i

=

L

-—ml

]
‘II_

'...Equ 2 - Use the model above. Divide the 12 counters equally by circling

3 groups. There are 4 | counters in each group.

So, the solution is 4 |
Check 3| ¥ =12 Write the original eguation
3[ 4 }l 1z Replace x with your solulion.

2 —-1p I the sentence true? YES

STWN0R B Y M
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Expressions and Equations

3 4n=8 4 3Ix=9
n= x=3
s | s  — F—
el * 1 i i |' |I 1
‘.-;‘:.'._ = L " & 'S I
nl'_.-. =] = == Wl
5 10=5x 6 Bx=12
x=12 x=2

Define a variable. Then write and solve a multiplication equation using
a bar diagram.

7. The average lifespan of a horse is 40 years, which & five limes longer
than the average lifespan of a hamster. Use the bar diagram below
lo find the average lifespan of a hamsler. Label each seclion

of the diagram. O represents the lifespan of a hamster; 5 = 40; B years

—————————————— 40 yr -———————————-{

8. Humaid is saving an equal amount each week lor 4 weeks Lo buy
a AED 40 wvideo game. Use the bar diagram below Lo find how much
he is saving each week. Label each secltion of the diagram.

s represents how much he is saving each week; 4: = 40; AED 10

€ ) Think-Pair-Share Have students work in pairs.
Give students one minute to think through their answers to
Exercises 3—8. Have them share their responses with their
partner. Then call on one student to share their response
within a small group or large group discussion. 1,3

€ @) For Exercises 3-8, ask students to explain how they
could model and solve each equation using algebra tiles
instead of cups and counters or bar diagrams. MMM.35
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i\ 'Analyze’and Reflect]
1% €@@» Numbered Heads Together Assign students to
3— or 4—person leaming teams. Each member is assigned a
number from 1to 4. Each team completes Exercises 915,
making sure that every member understands. Call on a
specific number from one team to present the team's
solutions to the class. 1,3

C» @) Mix and Match Give a small group of students one
set of index cards with different bar diagrams on them and
another set of index cards with real-world situations that match
the bar diagrams. Have students mix the cards together and
place them face down on the table. Students can play a match
game with the cards. Whoever collects the most matches wins
the game. ™ 1,5

fonar e

C® @) Trade-a-Problem For Exercise 16, have students
trade their word problems, solve each other's problem using
the diagram, and compare solutions. Ask them if there are any
other ways to solve the problem. "1.3

@ Students should be able to answer *HOW do you solve
multiplication equations using models?” Check for student
understanding and provide guidance, if needed.

B44 Chapter 7 Equations

‘Work with a pariner to complete the table. The first one is done for you.

12

13

.

15.

16.

= .3 y 21 21:3=y =7 /
= 5 m 45 |8:5=m =9
- 8 d 48 48:8=d =6
16 f 2 Roe=T
= 13 b 39 39:13=b =3

':)I!namn Inductivaly Write a rule for solving equations ke 2x = 24 withoul
using modeks. Use a related division senlence o explain your answer.

Sample answer: Find the factor that, when multiplied by 2, is equal to
24 by using a related division sentence. Since 24 - 2 =12, x =12

‘Wrile and solve an equalion to represent the siluation modeled below.
dx=22hx=5

2 Model with Mathematics Wrile a real world problem for the equation
madeled below. Then wrile the equation and solve.
o L L DR L e
Q Q [+ I [+

Sample answer: Huda is buying croissants from the local bakery. She purchased
4 croissants for AED 12. What was the cost of each croissant? 4c = 12; AED 3

A @ HOW do you solve mulliplication equalions using modalks?

Sample answer: You can solve a multiplication equation using a bar diagram or

cups and counters. In the bar diagram, the total is represented by the whole bar.

The factors are represented by the number of parts, and the variable.

SO o ST




Expressions and Equations.

Lesson Lt
Solve .and Write Multiplication Equations

The equalion 3x = 9 is a multiphcation equation. In 3x, 3 s the coeflicient
of x because il is the number by which x is mulliplied.

@ .Emntial-q'mﬂiun::

HOW do you determane if two

NUMDETS Of SxXpressions
are equal?

Fill in the lable. The first one is done for you.

Prefix  Root'Word  Wew Word Meaning Dinision Property of Equality
co- | pilet copilot Hae secomd pilot Huad Hlies with the
privacry pilat of Hhe plame
o aubher coauthor  write something with someone else ﬁlhmemm Practices
12345
co- | epevete COOperate work together el

co | elfoent coefficient when a numerical factor contains a
variable, the number with the
variable is the coefficient

@ Real-World Link

Ringtones Khalila is downloading finglones.

The cost 1o download each ringlone is AED 2.
‘When Khalifa is finished he has spent a

lotal of AED 10. Lel x represent the number of
ringltones. What does the expression 2x represent?

the cost of downloading x ringtones

-4

i ® ?
& Which () Mathematical Practices did you use?

H Shade the circle(s) that applies.

i (1) Persevers with Problems {E) lis= Math Tools

Z (Z) Reason Abstractly {E) Attend to Precision

g (Z) Comstruct an Argument {7 Make Use of Structure

E_- @H:-uel with Mathematics use Repeated Reasoning

e ———

‘ Expressions and Equations

Focus narrowing the scope
Objective Solve and write multiplication equations.

Coherence connecting within and across grades

Previous Now Next

Students sofved one stop Students use Properties Students will use
addition and subtraction of Equality to solve Properties of Equality to
equations. multiplication equations. soive other equations.

Rignr pursuing concepts, fluency, and applications
See the Levels of Complexity chart on page 551

ENGAGE EXPLORE

Launch the Lesson

Ideas for Use

You may wish to launch the lesson using a whole group, small
group, think-pair-share activity, or independent activity.

€ @) Circle the Sage Have a group of
students research what the prefix co- means and

how it changes the root words pilot, author, and operate. Then
have them research the etymology of coefficient. They
become the sages and spread out in the room. The rest of the
class surrounds a different sage to learn what they know. 91,
6,7,8

L5 B

Alternate Strategy

@I» Supply students with a dictionary or access to online
resources to find the definitions of the words in the chart.
Then, based on the activity, ask students how they think the
prefix co- changes the meaning of a root word. 21,7

Lesson 4 Solve and Write Multiplication Equations 545



Teach the Concept

Ask the scaffolded gquestions for each example to differentiate
instruction.

[Examplas )

1. Solve a multiplication equation.
€I» - How would you model the equation using a bar

diagram? Label a bar diagram with a total of 10, then
divide it into 2 equal sections.

= What is the value of each group? 5
@ = What operation is used to “undo” multiplication?
division
= By what number would you divide both sides? 2
m » What is the first step to solve the eguafion? Divide each
side by 2.

Need Another Example?
Solve 6x = 18. Check your solution. 3

2. Solve a multiplication equation.
@» - What is the coefficient of x? 3

= What do you need to “undo” to get x alone on one
side? multiplying x by 3

= How will you undo that? Divide both sides by 3.

{I» - What is the first step to solve the equation? Divide each
side by 3.

» What is the solution to the equation? x =2

€ - Dividing by a number is the same thing as multiplying
by what number? the reciprocal

&t

= How can you solve the equation 5x = —. Sample
answer: Multiply by the reciprocal, %
Need Another Example?

Solve 4x = 24. Check your solution. 6

B46 Chapter 7 Equations

#

L

oy
s
. 2
e 7

e Solve a Multiplication Equation

A multiplication equation is an equalion like 2x = 10 because the
variable x is mulliplied by 2. Multiplication and division are inverse
operalions. So, 1o solve a mulliplcation equalion, use division.

Examples

1. Solve 2x = 10. Check your solution.
=10 Wirite the equation.

Divide each side by the coefficent 2.

i Wite the aniginal equation.
0 Replace x with 5.
10=10 This sentence is true.

2. Solve 3x = 6. Check your solution.
Fill in the boxes below.

k=6 Write the equation.
A B Divide earh side by the mefficient . 3 |
3 3

X= 2

Check 3 X =5 Wiite the criginal equation.
3:2'16 feplaexwith 2 |

LI This sentence is | Brue |

Got i+7 Do these problems to find out.

Solve each equation. Check your solution.
a k=15 b 8=4x . Zx=14

WD
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Expressions and Equations
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Copigh! I micTaya-H | Teunst oy

Division Property of Equality key Concept

‘Words If you divide each side of an eguation by the same nonzero
number, the two sides remain egual.

Examples Mumbers Algebra
18 =18 Ix=12
B 18 T,
[ & 3 3
F=3 x=4
L%

When you solve an equalion by dividing bolh sides of the equation by
the same number, you are using Lhe Division Propertly of Equality.

3. Mohammad and some friends shared the cost of a package of
blank CD=. The package cost AED 24 and each person contributed
AED 6. How many people shared the cost of the CDs?

™ Hhe quating iy
Amount each contributed times number of people Exensple
Wonds equals cost of CDs. = i
Let x represent the number of people &
Wariable that contributed money.

-== ===~ AED 2400 -~ - -~~~ The mumber of

Bar Diagram o sections is
T - umknown, bt
each section
AED £ represents
AED B
Equation -] x 24
bx = 24 Write the equation.
Bx _ 24
<% Dwvide each side by 6.
x= 4 Simyplify.
Check Bx 4 =24
There were 4 people who splhit the cost of the CDs.
. ol
Got i+7 Do this problem to find out. .

58m = 1,100; about

d. In 2004, Pen Hadow and Simon Murray walked 1100 kilometers lo
A 19 km

the South Pole. The trip look 58 days. Suppose they traveled the
same distance each day. Wrile and solve a mulliphcation eguation
1o find aboul how many kilometers they traveled each day.

[Exampla J

3. Write and solve a multiplication equation.

@ = What do you need fo find? the number of people that
shared the cost of the CDs

= What was the total cost? AED24
= How much did each person contribute? AEDG
Y - What equation could be used to represent the
situgtion? bx =24
= What does x represent? the number of people that
contributed money

= What is the first step in solving the equation? Divide
each side by 6.
€ - What property justifies dividing each side by 6? the
Division Property of Equality
MNeed Another Example?
Majed uses 4 cups of flour to make 2 loaves of banana bread.

Write and solve a multiplication eguation to find the number of
cups of flour that are needed to make one loaf of bread. 2x =

4; 2 cups
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Example )

L. Write and solve a multiplication equation.
m » What is the coefficient? 3.28

= How would you divide 19.68 by 3.287 Move the decimal
point two places to the right in each number. Then divide
1968 by 328.

m = What is different about this equation from the first few
examples? The coefficient is a decimal.

= Would you use the same method to solve the
equation? Explain. yes; Sample answer: The Division
Property of Equality applies to all nonzero numbers.

@ = Based on what you hove learned, make a conjecture
obout what the Multiplication Property of Equality is
and when you would use it. Sample answer: You can
multiply both sides of an eguation by the same number and
the two sides remain equal; when solving a division
equation.

Need Another Example?

Solve 8.34x = 417. Check your solution. 5

(Guided Practice}

Formative Assessment Use these exercises to assess
students’ understanding of the concepts in this lesson.

@ | If some of your students are not ready for

o

L% assignments, use the differentiated activities below.

€ @ Pairs Check Have students work in pairs. One
student solves Exercise 1while the other coaches. Students
switch roles for the next problem. After every two problems,
the pairs check their answers with another pair. (01,3

C® (@) Trade-a-Problem Have students create their own
problem, similar to Exercise 5. Students trade their problems,
solve each other's problem, and compare solutions. If the
solutions do not agree, students work together to find the
errors. Challenge students to include fractions or mixed
numbers in their problems. O 13,4

B48 Chapter 7 Equations

&4, Solve 3.28x = 19.68. Check your solution.

328x = 1968 Write the eguation

328¢ _ 1968
328 328

x= 6

Divide: each side by 318,

Check 328x = 19.68 Wirite the original equation.
o Show, 328(6) L 1968  Repecrwihé

=3 = 19.68 = 19.68 This sentence is true. v
.=
Got 147 Do these problems fo find out.
pb=5
Solve each equation. Check your solution.
y= e 2250 =675 f 17b=85 g. 615y = 5535
g f==2

Guided Practice$

Solve each equation. Check your selution. ok, 2, and 4
1. 20=63 2 20=4c5

e
T

'3. 94g=282 3

4. The length of an abject in feel i equal 1o 3 Gmes ils length in yards.
The length of a walerslide is 48 feel. Wrile and sobve a multiplication
equation to find the length of the walerslide in yards. (Examps 3)

3x = 48; 16 yd

f e — . —
Rate Yourself! |

| How well Ag you, umsderitomd |

| sehimg o wiriking .

| waaltiplication equations? Circle |
Hae amge Hual opplies.

5. The lolal ime o bum a CD i 18 minutes. Last weekend,
Bilal spent 90 minules burming CDs. Wrile and solve
a mulliplication equation W find the number of CDs
Bilal burmed last weekend. Explain how you can check

your solution. [Erenpen 18% = 90; 5; To check, multiply 18
by 5. The result should be 50.

6. @.:MHMMW How can the Clemr Somcwhat
Division Property of Eguality be used 1o solve o

mulliplication equations? Sample answer: It can be used | |
to undo multiplication because division is the inverse of

: c = I|
Wt Sa {
fa e

miultiplication.

SO o ST




Name My Homework _

Solve each equation. Check your solution. (Eramples 1,2, and 4

frag=24 6 2 5d=130 6 3 36E=6= 6
.Iu.d_u-*
1::-5"

4 16x=312 5 25y=52 6. B1=0%9 9

7. A jewelry slore is selling a sel of 4 pairs of gemslone earmings for AED 58,
including lax. Shaikha and three of her Inends wanlt o buy the set so each
could have one pair of earrings. Wrile and solve a mulliplicalion equalion
Lo find how much each person should pay. [Eomgle 3)

4¢ = 58; AED 14.50

Solve each equation. Check your solution.

i3 LR |
8.39—11'3::3& 9. 2=

P | =
ua:Lm
Il
| s
—
Y

1712 Use Math Tools Use Lhe table thal shows foolball data.

a. Morten Andersen played in the NFL for 25 years. Wrile and solve
an equabion lo find how many poinls he averaged each year.

Morten Andersen
25p = 2,544; 107.76 points -
Gary Anderson
b. Jason Hanson played in the NFL for 20 years. Wile and solve rS———
an equation Lo find how many points he averaged each year.
20p = 2,450; 107.5 points ol Loy
Mdam Vinatien

12. B3040 An average person’s heart beals aboul 103 680 times a day.
Wrile and solve an equation to find aboul how many limes the average
person's heart beats in one minule.

1,440x = 103,680; 72 beats

Copgighi £ meGows-H i Towce 1

oL ey
Player Career Points

251

243

2150
2062
2006

sAGE ExpiOoRe EXPLAIN ELABORATE EVALUATE
-
Practice and Apply
Independent Practice and Extra Practice
The Independent Practice pages are meant to be used as the

homework assignment. The Extra Practice page can be used
for additional reinforcement or as a second-day assignment.

Levels of Complexity
The levels of the exercises progress from 1to 3, with Level 1
indicating the lowest level of complexity.

Exercises
1-7,18-27 8-13,28-36 14-17
Level 3 H .
Level 2 €
Level 1 * L]
Suggested Assignments

You can use the table below that includes exercises of all
complexity levels to select appropriate exercises for your
students’ needs.

@I Approaching Level 1-7,9-13 odd, 14, 15, 17, 35, 36

€D ontLevel

€ Beyond Level 8-17,35,36

-7 odd, 8-15, 17, 35, 36

Common Error Make sure students understand that they use the
same strategy to solve eguations when the products or
coefficients are fractions or decimals as when they are counting
numbers.
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1 Make sense of problems and persevere in 6
solving them. _
2 Reason abstractly and guantitatively. 28

3 Construct viable arguments and critique the

reasoning of others. et
4 Model with mathematics. 13,17
5 Use appropriate tools strategically. n

Mathematical Practices 1, 3, and 4 are aspects of mathematical
thinking that are emphasized in every lesson. Students are
given opportunities to be persistent in their problem solving, to
express their reasoning, and apply mathematics to real-world
situations.

Formative Assessment
Use this activity as a closing formative assessment before
dismissing students from your class.

Have students solve the following equation and explain
how they arrived at a solution: 6s = 42. T, | divided both
sides of the equation by 6 in order to get the variable by itself.

Common Error In Exercise 14, Hamed did not initially
divide both sides by the coefficient, 5. At the first step, he
should have divided 5x by 5 as well.

B50 Chapter 7 Equations

13. ":)Iln-dnl with Mathematics Problems involving constant speed can be
solved by the formula distance = ratle = ime. Usama's family traveled
436 kilomelers on a road Irip ksl weekend. They drove for 4 hours. Whal was
the rate al which Usama's family raveled? Write and solve a multiplication
equation.

436 kilometers

Uszama's family raveled an averasge rale of 109 gilometers per hour.

il
I 'j. H.O.T. Problems Higher 0rder Thinking

e

14. "D Find the Error Hamed is salving 5x = 75.
Find his mistake and corfect it

He did not divide each side by 5; x = 15.

15. 57‘1&:}- One Doesn't Belong? Identify the equalion thal does nol
belong wilh the ather three. Explain your reasoning.

[sx=20] [®=7 ] [u=m ) [zy=4r ]

4h = T; The solution for the other equations is 4.

16. 'glimmn with Problems Explain how you know thal the equalions

% = 2x and % + x = 2 have the same solulion. Then, find 11h-e solution.

Sample answer: if you divide each side of the equation Vi 2x
by x, you will have the equation ; + x = 2. Thus, the equations are
equivalent, as long as x # 0. So, they have the same solution %.

Replacing x with -;— into each equation makes each equation true.

17. Oﬂn-dal with Mathematice Wrile a realworld problem thal could be
reprosented by the equalion 4r = 240. Then solve the eguation and inlerpret
the solulion.

Sample answer: Ahmad's family traveled 240 kilometers in 4 hours. What was their average
speed?; 60 kilometers per hour; Ahmad's family traveled an average of 60 kilometers per hour.

WD
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Name My Homework

Solve each equation. Check your solution.

18. dc =16 9. 5i=255 20.5a0=15 3
sl 'l 4= |&
vcle b 16
ST
c=4

N 3f=12 4 2. MN=357 B ex=12 2

24. 59q =236 4 25 2580 =1785 7 26.650=325 5

27. Majed's family drove 2 800 kilometers across the United States on their
vacalion. Il it look a total of 28 hours, wrile and solve a mulliplicalion
equation to find their average speed in miles per houwr.

2,800 = 28r; 100 kmph

28. O Reason Abstractly Four lfends wenl bowling one aftermoaon. Use the

lable that shows the bowding data. .
Dmar
a. Khabd bowlad 3 games. Wrile and solve an equation 1o find how many
Khadid
i 3p = 366; 122 points
points he averaged each game. 3P poi Ry
Abdullznim
b. Abdalla bowled & games. Wrile and solve an equation 1 find how many
paints he averaged each game.  5p = 522; 104.4 peints
Copy and Solve Solve each equation. Show your work on a separate piece of
paper.
Ex=78 3lr—288 =63 3
9, EX= 30. 5 = 3. v =63

33.Ilt=ﬁxt

3 —191
31.2;43—194? 2

30— 233
34.3;m—3349-

s 088l
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power UP! Test Practice

Exercises 35 and 36 prepare students for more rigorous
thinking needed for the assessment.

35. | This test item requires students to reason abstractly and
guantitatively when problem solving.

Depth of Knowledge | DOK1
! Mathematical Practices MP1, MP3

1 point Students correctly answer each part of the
question.

36. | This test item requires students to analyze and solve complex real-
world problems through the use of mathematical tools and models.

Depth of Knowledge | DOK2
| Mathematical Practices MP1, MP4

2 points Students correctly model the equation and
solve the equation.
1 point | Students correctly model the equation OR
| solve the equation.

B52 Chapter 7 Equations

Power Up! Test Practice |

35. Mr. Hasan bikes al a constant speed of 19 kilometers per howr. He wanis o
find the numbser of kours it will lake him (o bike 86 kilomelers, Determing if
each slatement s lrue or false.

a. Tofind the number of hours, subtract 19 from B6. True I False
b. To find the number of hours, divide 86 by 19. W True False
c. It will take Mr. Hasan 5 hours 1o bike 86 kilometlers. True [ False
36. The lable shows some of the nutritional information for a boltle m |
of iced tea. Moza wanls Lo delermine how many grams of 2 = |
cugar are in each serving. Lol s represent the grams ol sugar in et
each serving. Selecl the correct values 1o madel the siluation with bkt oo
a mulliplication equalion. Sodium: 50 millgrams
' ; Sugars: 64 grams
[ 2 | 64 | =
How many grams of sugar are in each serving? 32g

Spiral Review
Divide.

37. 138 - 6= 23 3®EO-5=16 (39, 208 - 4 = 52

40.217 = 7= 4. 216 = 24=9

43. The lable shows the cost of concessions al a concerl. Tarek spent AED 31.50

ftem  Cost{AED)
buying popcorm for his class. How many bags of popeom did Tarek buy?

Machos AED 3.00
Popcom | AED 150
44, After dinner, % of a pie remains. Il Shaima g'als %al the remaining pio, how Water AED 200

21 bags

much of the lotal pie does Shaima cat? 8 P*

WD
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Expressions and Equations

Inquiry Lab

Solve and Write Division Equations
2 Mathematical
@ HOW do you solve division equations using models? r’;'::'ﬁ

Four friends decided to splil the cost of season concerl lickels equally. Each
person paid AED 35_Find the Lotal cost of the season concerl lickets.

Whal do you know? Four people split the cost equally and paid AED 35 each.

Whalt do you nead to find? the total cost of the tickets

: Stnﬁ; 1 Define a variable. Use the varable ¢ lo represent the
lolal cost of the tickels.

i S_tnp 2 | Use a bar diagram Lo help wrile the equation.

[ oAl st € = === o==mm e
amount each | amounteach | amounteach
_ PETSON pays | PErSOn pays [person pays person pays

The Lotal length of the diagram shows the total cost

The number 35 represents the amount each person paid

There are four equal sections because four friends split the cost equally

Bjtnp 3| Work backward. Rewrile the equalion as a mulliplicalion senlence
and solve.
3B v 4 =

S0, the total cost of the season Lickels was AED 180

-w

Focus narrowing the scope
Objective Solve division equations using models.

Coherence connecting within and across grades

Now Next
Students use bar diagrams to solve one Students will use Properties of Bquality to
step division equations. sofve division egquations.

Rignr pursuing concepts, fluency, and applications
See the Levels of Complexity chart on page 560.

The activity is intended to be used as a whole-group activity.

€1 @) Students should understand that the unknown value
in this expression is the total cost of the season concert
tickets. Four people shared this total cost, so the bar diagram
is divided into four equal parts. Remind students that this

division may be written as ¢ + 4. However, in algebraic

eqguations it is usually written as %

€I® Omit the Activity and proceed directly to the Investigate
section.
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Collaborate

The Inwestigate section is intended to be used as a small-
group investigation. The Create section is intended to be used
as independent exercises.

Levels of Complexity
The levels of the exercises progress from 1to 3, with Level 1
indicating the lowest level of complexity.

Exercises
1-4 5-6
Level 3 ; [ ]
Level 2 ¢
Level1 } ®

1 @) Pairs Discussion Have students work in pairs to
complete Exercises 1-4. Have them trade their solutions with

another pair of students and discuss any differences. "™1,4

o o o, P

@ @ Trade-a-Problem Have students create their own
problem, similar to Exercise 5. Students trade their problems,
solve each other's problem, and compare solutions. If the

solutions do not agree, students work together to find
the errors. 91,3, 4

@- Students should be able to answer "HOW do you solve
division equations using models?” Check for student
understanding and provide guidance, if needed.

B854 Chapter 7 Equations

":)Hmlnl with Mathematice Work with a partner. Write and solve a division
equation using a bar diagram.

1. Three leachers wenl Lo a conference, They 2. Manal has completed 8 math exercises e.
shared the cost ol gasoline g equally. Each This is one fourth of the assignment. How
leacher paid AED 38 50. Draw a bar diagram Many exercises were assigned?

Lo find the tolal cost of gasoline.

g + 3 = AED 38.50; g = AED 15.50

e+ 4 =8 e =32 exercizses

_______ total i I‘ o |_‘-----tﬂtalnumherufexercise5,e NP
|P gasoline, g 4| C 1
S

|'AEDBB.5IJ"|

4. Six friends are sharing the cosl for a pizza
parly p equally. Each person paid AED 1525,
Find the lotal cost of the pizza party.

p = 6 = AED 15.25; p = AED 91.50

3. Hareb bouwghl a shirl for %af[. He paid
AED .75 for the shirl 5. Draw a bar diagram
to find the original cosl of the shirl
s+ 2= AED 21.75; s = AED 43.50

} ------- uﬁgina{custufshll't.s'““""l |- ------ total cost of pizza party.p ------ -I

F----aED 2175 |-----
AED 15.25

O e Oy
5. ghn-dol with Mathematics Wrile a realworld division prablem for
the equation modeled below. Then wrile the equation and solve.

|~ [ = f JePamppes 4

PED 2515
Sample answer: Noura and four of her friends split the cost of catering for

a dinner party. Iif each person paid AED 25.15, what was the total cost of the
catering? L + 5 = AED 25.15; L = AED 125.75

6. @ HOW do you salve division egualions using models?
Sample answer: You can solve a division equation using a bar diagram.

The bar diagram shows the relationship between the value of each part
and the total amount.

ST | o attin




‘ Expressions and Equations

Expressions and Equations

Lesson 5 FOCUS narrowing the scope
- L ~ Obi z Sl d i Y ti -
Solve and Write Division Equations jective Solve and write division equations

Coherence connecting within and across grades

- (=) Eccential Question | :
Real-World Link (] Essential Question Previous Now Next
HOW do you deter H ok Strlf:mm-iufd F’;-‘.‘upt’f‘tlﬂs g;ul_:dnm“ls rl;stn Pr?perﬂns i;i-adcﬁtz mli_g:::' 2
i : : ! : NUMbeTS OF expressions are of Equality to sobve quality to solve Properties of Equality
Allowances Sindiyya spends AED 50 a manth on snacks al school, ) one-step equalions. division equations. to solve two step
which is ene fourth of her monthly allowance. Complete the queslions equations.
bebow Lo find Sindiyya’s manthly allowance. S
1. Draw a bar diagram lo represent AED 50 as one lourth of Multiplication ropery ngnr pursuing CﬂﬂCEFIl‘E, ﬂl.lE'I'll:‘f, and appllcatlons
Sindiyya's monthly allowance. e See the Levels of Complexity chart on page 561.
|'-"“'“ monthly allowance -------- ‘I ENGAGE EXPLORE
| | | -' Launch the Lesson

AED 50

- Ideas for Use

2. What is Sindiyya's monthly allowance? AED 200 You may wish to launch the lesson using a whole group, small
group, think-pair-share activity, or independent activity.

3. Whal operalion did you use Lo lind Sindiyya's allowance?
C» @) Trade-a-Problem Have students create

L/l &% their own problem similar to the Real-World Link.
Students trade their problems, solve each other’s problem and
compare solutions. If the solutions do not agree, students work
together to find the errors. If students are ready, challenge
them to create a two-step situation and solve it using a bar
diagram. 91,3, 4

multiplication

4. How can you check your answer Lo determine if it

iz accurate? | €30 use inverse operations and divide

AED 200 by 4 to check to see if the answer is accurate.

g Alternate Strategy

f €I» Give students at least 20 counters. Students can then put
E ? ? five counters in four different piles to find Sindiyya total

g Which ) Mathematical Practices did you use? monthly allowance. 1,4

E Shade the circle(s) that applies.

i (1)) Persavers with Problems (5) Use Math Toals

f @Reasnn Absiractly @nrtsm to Precision

¥ (3) Construct an Argumant (7)) Males Use of Structurs

% () Model with Mathematics () = Repeated Reasoning
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ExPLAIN :

Teach the Concept

Ask the scaffolded gquestions for each example to differentiate

instruction.

Examples

1. Solve a division equation.
€I» - wWhat is the variable? a
= What is the number paired with the variable? 3
= What operation is involved? division
= How do you “undo” division? multiplication
m = What operation did you use to solve a multiplication
equation in the previous lesson? division

= What operation would you use fo “undo” division?
multiplication

= By what number would you multiply both sides? 3

m = How can % be rewritten as the product of a froction

]
and a variahle? 30

If you multiply §1‘ a by 3, what do you need fo do to the
other side of the equation? Multiply by 3.

Need Another Example?

B
T

Solve 5. Check your solution. 35

B56 Chapter 7 Equations

e — ==

Solve Division Equations

I thee silsalion on the previous page, equalion g = B0, where o

represents the monthly allowance, means the monthly allowance
divided by 4 equals AED 50. Since mulliplication and division are
inverse operalions, use multiplication lo solve division equalions.

Example
1. suen§= 7. Check your solution.

Meothod 1 | Use models.
Model Lthe equation.

Solve the equalion. Work backward.

Sim:e;ﬂ,? x3=0S0,0=21

Meothod 2 | Use symbols.
g =17 Wite the equation.
gﬂl = N3) Muitiply each side by 3.
a=2X Sirmplify.
Check T=7  Wiethe onginal equason
5= 7 Replace owith 21
7=7  Thisisatue sentence. ¥

Using either method, the solution is 21.

Got i+7 Do these problems fo find out.

Solve each equation. Check your solution.

af=g IJ.F

WD

b

=
=9 d.'_m=2

C.

mig ®

B0 | A L
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Expressions and Equations

Multiplication Property of Equality key Concept

If you multiply each side of an equation by the same nonzero
number, the two sides remain equal.

Examples Mumbers Algebra
=3 X =7
38 - 38 ?
1B=-18 %ﬂl b
x= 28
L%

When you solve an equation by mulliplying each side of the equation by
Lthe same number, you are using Lhe Multiplication Property of Equality.

Sample answer: Both
equations are solved

by using the inverse
relationzhip between
multiplication and
division. Division is used

2. The weight of an object on the Moon is one sixth that of its weight to solve multiplication
on Earth. If an object weighs 35 kilograms on the Moon, write and equations and
solve a division equation to find its weight on Earth. multiplication is used
to solve division
e Weight of object on Earth divided by & equations.
equals weight on Moon.
‘Wariable Let w represent the weight of the object on Earth.
____________ {1 P
135 kg
Equation g a5
: =35 Write the equation.
:{G.] = 35{6) Multiply each side by 6.
w=210 6EX35=H0
The object weighs 210 kilograms an Earth
Got i+ Do this problem to find out. TE »
e. Hassan picked a lotal of 60 apples in ; hour. Wrile and solve a i ; — 60; 180 apples

division equalion Lo find how many apples Hassan could pick in
1 howr.

[:Exnmples :,'

2. Write and solve a division equation.

@ = What do you need fo find? the weight of an object on
Earth

= What was the weight of the object on the moon? 35 kg

= What number will you multiply the weight on moon by
to get the weight on Earth? 6

@ = What equation could be used to represent the

situation? % =350r éw =35
« What does w represent? the weight of the object on

Earth
» What is the first sfep in solving the equation? Multiply

each side by 6

m = What would you need to do to the weight of the object
on the moon to find the weight of the object on Earth?
multiply by &

Need Another Example?

One fourth of the number of students in the sixth grade

participate in an after-school sport. If 42 students play sports,
write and solve a division equation to find the number of

students in the sixth grade. % = 42; 168 students
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Examples )

3. Write and solve a division equation.

@I - What do you need to find? the length of ribbon she
needs to buy

* How long is each piece of ribbon? 8.5 cm.
= How many pieces are needed? 16
D - What Equcrtiﬂn could be used to represent this

? =
situation: B = 16

= What does the r represent? the length of the ribbon she
needs to buy
= What is the first step in solving the equation? Multiply
each side by 8.5.
€ - Equivalent equations are equations that have the
same solution. Are the equations ﬁ = 16 and
TIE = 8.5 equivalent? Explain. yes; Sample answer:
Both solutions are 8.5 X 16 or 136.
Need Another Example?
Fahd cut a board into 45 centimeter long pieces to make a
book shelf. He could get 4 pieces out of the board. Write and
solve a division equation to find the length of the original

board. % = 4: 180 cm.

(Guided |Practice

Formative Assessment Use these exercises to assess
students’ understanding of the concepts in this lesson.

0 If some of your students are not ready for
LT cah i assignments, use the differentiated activities below.

@1 @) Pairs Discussion Have students work in pairs to
complete Exercises 1-5. Students discuss how to solve the
problem before actually solving it. Have them trade their
solutions with another pair of students and discuss any
differences. (91,3

C» @ Pairs Discussion Have students work in pairs to
first discuss how they could use the Multiplication Property of
Equality to solve the equation 5x = 42, and then to solve the
equation. Have them trade their ideas with another pair of
students and discuss any differences. (31,3

BB8 Chapter 7 Equations

‘@Jm )

3. Amal is buying ribbon for costumes. She wants to divide the ribbon
into 8.5 centimeter pieces for 16 costumes. Write and solve a
division equation to find the length of ribbon Amal should buy.

Lel r represent the length of ribbon Amal should buy.

r

g% = 16 Write the eguation.
E_IE_[B.E} = 16{8.5) Multiply each side by 8.5.
=136 BS X =136

Amal should buy 136 cenlimeters of nbbon.
o S Got it7? Dothis problem to find out.
ok
pas— B; 36 f. Fatema is baking a pie. She wants 4.5 strawberries in each

serving lor B people. Wrile and solve a division equalion o
find how many strawberries Falema will need.

Solve each equation. Check your solution. ([l 1

m_ k_ | L
1 T=10 60 2 S=1ns5 3. L= 182

4. Sumayya and Abeer are sharing a pack of stickers. Each gid = ————

gels 1 stickers. Wrile and solve a division equation ' Rate Yourself! |
Lscu find how many otal stickers there are. Exsmale 7)
n= 2: 22 stickers fre you vemdy bo wove on? |

| Shade Hue sechon Huat applies.

5. Sultan is buying a beef roast. He wants o divide it inlo
200-gram servings for 12 people. Wrile and solve a
divizian equabnﬂ Lo find whal size beel romst Sultan shodld

biry. (Exsmple 3 200 i, 9

6. (Bl Building on the Essential Question When solving
an equation, why is it necessary lo perform the same [
operalion on each side of the equals sign?  Sample answer: | |

To maintain equality, an operation performed on one side | [
of an equation must also be performed on the other side. mﬁ*“ﬂ?ﬂ'w \

SO o ST




Name My Homework
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Solve each equation. Check your solution. ([Eramples 1 amd 3)

fis=5 20 2 7= 102 £ya7= 392 15.04

|

o
-

‘Write and solve a division equation to solve each problem. [Campies 7 and 3)

ﬂSa lly baked 3 doren catmeal raisin
cookies for the bake sale al school. This is
ane fourth the number of dozens of cookies
she baked in all. How many dozens of

4. Khadija is buying parly lavors. She has a
budgel of AED 2.75 a person lor 6 people.

How much can Khadig spend on party ivoss?

f

595 = 6 AED 16.50

cookies did she bake in all?
45 = 3; 12 dozen

6. ﬂ Modeal with Mathematics Reler lo Lhe graphic novel frame below for
Exercises a—b.

SOrcir-R21a Pty

ITEM READ | POINTS
Book 5
Magazine 1
Newspaper 1

a. Il Reham has earmed 30 points, wrile and sohee a mulliplication equalion 1o

find how many books she needs Lo read. 20 = 5x 4 books
b. Suppose Reham has read 7 books. Wrile and solve a division equalion Lo

% -
find the number of points she has eamed. § = 7 39 points

Practice and Apply

Independent Practice and Extra Practice

The Independent Practice pages are meant to be used as the
homework assignment. The Extra Practice page can be used
for additional reinforcement or as a second-day assignment.

Levels of Complexity

The levels of the exercises progress from 1to 3, with Level 1
indicating the lowest level of complexity.

Exercises
1-5,12-24 6,7, 25,26 8-1
Level 3 H °
Level 2 ¥
Level 1 * )
Suggested Assignments

You can use the table below that includes exercises of all
complexity levels to select appropriate exercises for your
students' needs.

@I Approaching Level | 1-5,7-9,1,25, 26

m On Level

m Beyond Level

-5 odd, -9, 11, 25, 26

6-11,25, 26

Common Error Some students may multiply both sides of the
equation by the guotient, rather than the divisor. Suggest that
students read the problem aloud to remind them which number
is the divisor.
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Emphasis On Exercise(s)
1 Make sense of problems and persevere in
; 10
solving them.
2 Reason abstractly and guantitatively. 8
3 Construct viable arguments and critique the
: 9,124
reasoning of others.
4 Model with mathematics. B
T Look for and make use of structure. I 2123

Mathematical Practices 1, 3, and 4 are aspects of mathematical
thinking that are emphasized in every lesson. Students are
given opportunities to be persistent in their problem solving, to
express their reasoning, and apply mathematics to real-world
situations.

Formative Assessment
Use this activity as a closing formative assessment before
dismissing students from your class.

TICKET

Out the Door

t
Ask students to solve 9= 4 and check the solution.

B80 Chapter 7 Equations

7 ":)Identiﬂr Structure Wrile the property used o solve each type of

equalion.

I = =
| = 1
l. Division Property of Equality | Multiplication Property of |
|

| [Equality ||

.!fl :—)j H.O.T. Problems Higher Order Thinking

ﬂﬁanﬂm Abstractly Wrile a division equation thal has a solution of 42.
Sample ans.\«lr\ér.%.IE =B

. D Reason Inductively True or fulce: ; iz equivalent lo ; . Explain your

reasoning. 1
True; Sample answer: Dividing by 3 is the same as multiplying by 3

L]

. D Persevere with Problems Explain how you would solve — = 8.

c
Then solve the equation.

Sample answer: Multiply both sides of the equation by ¢, then divide both
sides of the eguation by 8; 2.

£ 3 Multiple Representations Every aulumn, the North Amerncan Monarch

bullerly migrales up to 4,800 kilometers to Califomnia and Mexico where il
hibernates until sarly spring. The bulterfly travels on average B0 kilometers per day.

a. Algebra Wrile an equalion thal represents the distlance d a butterly will
travel in § days. d = BOL
b. Tables Use the egualion to complete the lable.

Time (days) | | 2
. Words Use the pattermn in the table to determine

howe many days il will Lake the bulterlly o ravel
4,000 kilometers. 50 days

3 4 5

Distance (kilometers) 50 100 150 200 250

WD
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Name My Homework

Solve each equation. Check your solution.

_r _ 9 _r
1:1.4—B ﬂ.l?—?ﬂd “.13—236
.|.-::;1ﬂ‘""1‘ 4=?
B =50
2=
15. 1 =13 180 6. L =1 132 7. =856
1B 12 "7
g d _ m _
18 5 =7 14 18 5 =025 3 20. o = 05 8

'Dldantffj'ghlu:hlrt Write and solve a division equation to solve each
problem.

21. One third of a birds eggs halched. Il 2 eggs hatched, how many eggs did

- oty
thebirdlay? 3 — 5 © 2095

22, |brahim is purchasing a board 1o build a bookcase. He wants o divide Lhe
board into 53-centimeler seclions. He needs & seclions. Whal size board does

Ibrahim need? 53 — 5 320 cm

23. Jamal is cutlling a piece of rope into fourths. Il each piece is 16 centimelers

r
long, whal is the length of the entire rope? 4 W o

24, 'I:}Jl.:rtiﬂr Conclusions A model plane s 5:] the size of the aclual
plane. If the model plane is 70 centimelers long, how long is the actual plana?
Explain your reasoning lo a classmale. % = 70; 3,500 cm.; The length of
the actual plane divided by 48 equails the length of the model plane.

Lesson 5 Solve and Write Division Equations
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power UP! Test Practice

Exercises 25 and 26 prepare students for more rigorous
thinking needed for the assessment.

25. | This test item requires students to explain and apply mathematical
concepts and solve problems with precision, while making use of
structure.

| Depth of Knowledge | DOKI1
| Mathematical Practice | MP1

! 1 point | Students correctly answer the guestion.

26. . This test item requires students to support their reasoning or
evaluate the reasoning of others by justifying their response and
| constructing arguments.

| Depth of Knowledge DOK2
| Mathematical Practices | MP1, MP3, MP4

2 points | Students correctly model the equation,
solve the equation and explain their
| response.
1 point | Students correctly model and solve the

| equation but fail to explain their response
OR students solve the equation and
explain their response but fail to correctly
| model the equation.

B82 Chapter 7 Equations

25. Bilal does chores to earn money in the summer. The table
chows the amounl he sams per chore. Bilal weeded the

garden & Gmes over the summer. Wrile and solve a division e
equation ta find how much he eamed weeding the garden. wash car
X—g; AED 48 il i
26. Hamdah ran 6 kilomelers in 1 week. This was one third of what she ran in the
month. Let m represent the number of kilemeters Hamdah ran in the month.
Select the correct values lo model the siluation with a division equation. !
| m |
—_— - | E |
| 3 = .
| m
Howr many kilometers did Hamdah run in the month? Explain how you can
check your answer.
T kilometers; Sample answer: Find one third of 18 kilometers
and check to see if this is equal to & kilometers: 1B - 3=6
kilometers.
Spiral Review
Fill in each with <2, >, or = to make a true sentence.
. 65> )52 28.19 > 17 (29.22 (=22
|
M. 56 < |65 3. 42(>)39 |32. 55 < |57
|
33. The lable shows the number of inches in different number of feel
How many inches are in 5 leel? 60 in.
34. Describe the pattemn shown below. Then find the next number in Lhe
paltern.
4 B 12.16,20,24, . ..

Each number is found by adding 4 to the previous number; 28

AED 10
AED 5
NED B

power Up! Test Practice |

Chore Amount Earmed (AED)

®E B

WD
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Expressions and Equations

-

Expressians and Equations

Focus narrowing the scope

S Objective Apply mathematics to problems arising in the
CENTURY CAREER workpiace.

This lesson emphasizes ) Mathematical Practice 4 Model with

Fn r.'.-fIFI"C Mathematics.

Coherence connecting within and across grades

-
|
|

Sound Engineer

Do you enjoy using electronics to make music sound
better? If so, you might want to explore a career in sound
engineering. Sound engineers, or audio technicians,

L]
Previous Now
1 Students wrote and solved equations to Students apply the content standard to
olve problems. sofve problems in the workplace.

prepare the sound equipment for recording sessions and
live concert performances. They are respansible for Rigor pursuing concepts, fluency, and applications
operating consoles and other equipment to control,
replay, and mix sound from varicus sources. Sound
engineers adjust the microphones, amplifiers, and levels
of various instrument and voice tones so that everything

sounds great together.

See the Career Project on page 566.

EnGAGE EXPLORE

m Launch the Lesson

Ask students to read the information on the student page
about sound engineers and answer the following questions.

Ask:

= How do sound engineers help musicians? Sample answers:
they prepare the equipment for recording; they mix sounds; they
adjust microphones

- aw

= What courses should you take in high school to prepare for
a career as a sound engineer? Sample answers: Physics,
Music, Algebra, Electronic Technology

b 21" Century Career Sound Engineer 563



€™ ) Paired Heads Together Have students work in
pairs to complete Exercises 1-5. Each student is numbered 1 or
2. Pairs must work together to ensure that each student
understands how to complete each exercise. Each student is
responsible to ask for help, if needed. Upon completion, call
on one numbered student to share their responses with the
class. ©1,7

€ @) Think-Pair-Write Give students time to individually
think about how they could create a real-world problem using
the information given in the table and diagram. Then have
students pair up and discuss their ideas to decide upon and
generate their real-world problem. Each pair trades problems
with another pair and solves the other pair's problems. 1, 3,4

@ career Portfolio

When students complete this page, have them add it to their
Career Portfolio.

Sound engineers also work in sporting arenas, theaters,
and in movie productions. According to the U.S. Bureau of
Labor Statistics, the best way to prepare for a career in
sound engineering is to receive training in broadcast
technology, electronics, or computer networking.

B84 Chapter 7 Equations

2 Amping the Band!

Use the information in the table and the diagram to solve each problem.

1

represents Lhis silualion. 6=23d acoustic guitar sound hole should be 35 cm.
2. Solve the equalion thal you wrole in 5. The microphone is aboul 9 times farther
: . 2 The from the electric guilar amplifier than it
ETE":'SE L Bxpiake the :.mluhan. shauld be to produce a natural, well-balanced
distance from each microphone to the sound. Wrile and solve an equation Lo find
caund source i= 50 cm. how far from the amplifier the microphone
should be placed.
3. The dislance from the microphone o the 90 = 9x: 10 em.
acoustic guitar sound hole is aboul
M centimelers less than whal it should be.
Wrile an equalion thal models this
siluation. 75 =x— 215
Microphone Mistakes
Sound Source Location of Microphone Resulting Sound
Acoustic guitar 1.5 centimeters from sound hole very bassy
Blerinc guitar amplifier 90 centimeters from amp thin, reduced bass
2 Career Project Hst several challenges
g : " : mEmaciabed with tHhis
It's time to update your career portfolio! Go online and research careers in Caveer,

In the diagram, the dislance between Lhe 4. Solve the equation Lhal you wrolbe in
microphones is 180 cenlimeters. This is

3 times the distance d from each microphone
la the sound source. Wrile an equation Lhal

Exercise 3. Explain the solution. 35; The
distance from the microphone to the

sgund engineering. Make a list of the advantages and disadvantages of

working in that field.
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Write the correct term for each clue in the crossword puzzle.
1 ' ™ ' ' - -
plif{v]/iis|i]lolnlrilrlolrlElR]|T]|Y
Q
u
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Across
1. properly of equality used lo solve 7. properly of equalily used (o solwe
multiplication equalions sublraclion equalions
4. replace o vanable with a value thal results 8. a combination of numbers, variables, and
in a lrue senlence al keast one operalion
5. the value of a variable thal makes an
equalion lrue Down
6. mathematical senlence showing two 2. asymbol of equality
expressions are equal 3. operations which undo each olher

Expressians and Equations

//li

" ?ﬂf/A

Vocabulary Check

=Yl @) Popcorn Share Give students time to

07 00 individually complete the exercises in the
Viocabulary Check. After all students have completed the
exercises, call out, “Popcorn, Exercise 1,” and allow students to
quickly and voluntarily pop up from their chairs and, one at a
time, share their answer. Discuss with the class any incorrect
answers or discrepancies. Repeat for the remaining exercises.

M,6

Alternate Strategy

@1 @ 1o help students, you may wish to give them a
vocabulary list from which they can choose their answers.
A vocabulary list for this activity would include the following
terms.

= Addition Property of Equality ([Lesson 3)
» Division Property of Equality ([Lesson 4)
« equals sign (Lesson 1)

+« equation (Lesson 1)

= expression (Lesson )

« imverse operations (Lesson 2)

« solution (Lesson )

= solve (Lesson)
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Key Concept Check
@@ A completed Foldable for this chapter

should include a review of equations and inequalities.

If you choose not to use this Foldable, have students write a
brief review of the Key Concepts found throughout the chapter
and give an example of each.

Ideas for Use

@@ Have students work in pairs to discuss their Foldables.
Have them practice speaking in a collaborative setting by
sharing how they have completed their Foldable thus far and
how they could finish it. Have each student complete their
Foldable and trade with their partner to discuss any similarities
and differences. C' 1,35

Got It?

If students have trouble with Exercises 1-6, they may need
help with the following concept(s).

addition equations (Lesson 2) 2

subtraction equations (Lesson 3) 4,6

multiplication eguations (Lesson 4) 13
| division equations (Lesson 5) | B

B66 Chapter 7 Equations

Key Concept Check
Use Your

Use your Foldable to help review the chapter.
!

[ Tab &

[

Tab 3 ;

Tab 2

g b
&

Tabl

- F ¥y

Hadels

Got it?
Match each equation with its solution.

1. 8x=128

2 1B+x=29
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Expressians and Equations

ower Up! Performance Task

Study Buddies

Eiman and Asma spend the weekend studying for upooming lests. They starl with math,
since thal is their favorile subject. The lable ksls their scores lor the first three malh lesls
of the semester.

Eiman I3 00 1w

Asma 92 X 2B

‘Write your answers on another piece of paper. Show all of your work to
receive full credit.

Part A

Asma cannot remember whal she scored on the second lest, but she knows thal
the sum of the three tesls is 270, Wrilte and solve an addition eqgualion Lo
determine whal she scored on her second test.

Part B

An A grade will be given to students having al least 450 lal test points. There
are wo more lests 1o lake belore the semester is over. Eiman wanls to know whal
she needs to score on the nexd two tests o finish with an AL Wrile and solve an
equation lo determine what score she needs 1o average on he mext bwo tests if
each question is worth 1 poinl. Explain your reasoning.

Power UP! Performance Task

Part C

Consider the equalion 5x = 8. Wrile a scenario perlaining to the girls’ studying
that is represented by this equalion. Solve the equalion and explain whatl the
answer represents.

This Performance-Based Assessment reqguires students to
solve multi-step problems through abstract reasoning,
precision, and perseverance. This practice scenario can be
used to help students prepare for the thinking skills that will be
used on the Assessment.

A complete scoring rubric with answers to the Exercises can
be found on page PT2.
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Answering the Essential Question

Before answering the Essential Question, have students review
their answers to the Building on the Essential Question
exercises found in each lesson of the chapter.

= How do you solve an equation? (p. 516

=« How can the Subtraction Property of Equality be used to
solve addition equations? (p. 528)

=« How can the Addition Property of Equality be used to solve
subtraction problems? (p. 538)

= How can the Division Property of Equality be used to solve
multiplication problems? (p. 554)

= When solving an equation, why is it necessary to perform
the same operation on each side of the equals sign? (p. 564)

Ideas for Use

=] @ Think-Pair-Share Have students work in pairs.
“8-5 pose the Essential Question. Give students about
one minute to think about how they could complete the
graphic organizer. Then have them share their responses with
their classmate before they complete the graphic organizer.

™13,5

Track Your Progress

Hawve your students return to pages xix—xxii to rate their
knowledge. They should see that their knowledge of the
key ideas has increased now that they have completed this
chapter.

568 Chapter 7 Equations

Use what you learned about expressions and equations to complete the
graphic organizer. Sample answers are given.

HOW do you determine if
two numbers or expressions
are equal?

equation expression

Sx+2=10

equals sign

@j; Answer the Essential Question. HOW do you delermine if two numbers
of expressions are equal?

See students” work.
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Expressions and Equations

“5 Question
HOW are symbols, such as
<, >, and =, useful?

=) Mathematical Practices
12,3456 18

[‘@‘;Mmﬂn

" Ocean Life In the ocean,

| clownfish and sea anemones
" benefit one another. Clownfish
chase away diferent species of
fish that eal the sea anemone.
Sea anemones have lentacles
that are coated in poison. These
tentacles protect the clowmniish
from predators.
A downlish can be up o
35 inches in length. Some
species of sea anemones
can be up o 39 inches wide.
|| Comgare 35 inches and
39 inches.

£

il e
—

[

B =

i

i Use the Foldable

5 2 :‘;:mruuam this chapter
£ end of the chapter, 1o help you leam about
5 functions and i

A 4
Focus narrowing the scope

This chapter focuses on Expressions and Equations.

Coherence connecting within and across grades

Previous Now Next
Studes i Students write and Students will fi
solve functions and ar

inequalities.

Rigur pursuing concepts, fluency, and applications

The Levels of Complexity charts located throughout this
chapter indicate how the exercises progress from conceptual
understanding and procedural skills and fluency, to application
and critical thinking.

- Launch the Chapter

%‘J Math in the Real World

Ocean Life Explain to students that they need to use < or ==
to compare the two values. The symbol < represents less than
and the symbol > represents greater than.
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Vocabulary Activity

As you proceed through the chapter, introduce each
vocabulary term using the following routine. Ask the students
to say each term aloud after you say it.

Define: A multiplicative relationship uses multiplication to
compare the independent and dependent quantities of a
relationship.

Example: y = 7x
Ask:

= How would you check to see if the equation y = 12x is a
muiltiplicative relationship? Sample answer: make a table

Writing Math

@ Have students read the Describe Data section.

Ask:

= How would you describe the data for watermelon gum in
the survey? Sample answer: Two more people favored
watermelon gum than cinnamon gum.

= In Exercise 1, how would you describe the data for the
cockroach? Sample answer: Twelve fewer people voted for the
cockroach as their least favorite bug than the spider.

570 cChapter 8 Functions and Inequalities

What Tools Do You

e T !

LI ELT r
Heed?'

.-'/ '] Vocabulary

arithmetic sequence independent variable
dependent variable inequality

function linear function
function rule seguence

function table term

geometric sequence

Study Skill: Writing Math

Describe Data

‘When you describe something, you represent it in words.

Fahd surveyed his class Lo find their favorite flavor of
sugarkess gum. Describe the dala.

« Eighl more people favor peppernmint gum over Cinnamon guim.

« The toetal number of people surveyed is 40,

These slatements describe the data. Whal other ways can you
describe the dala? Sample answer: The data could also be
described using measures of center or comparing other flavors

to one another.

Describe the data below.

L east Favorite “Bug” b
Kind Number
Centipede 2
Codroach i
Spider 30

Sample answer: Thirty people named

Faworite Flavor of
Sugarless Gum
Flavor  Mumber
Cirmamon 0
Peppermint 18
Watarmelon 12

spiders as their least favorite bug.
The total number of people surveyed
was 50.

Sample answer: The swimmer completed
8 laps in the first week. The swimmer swam

7 more laps in Week 3 than in Week 2.

P R o AT
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section. Then list three things you would like to learn about functions and
inequalities in the second section. See students’ work.

[_ Functions and Inequalities

[ List three things you already know about functions and inequalities in the first

Here is an example of how inequalities are used in the real world.

Activity Ask your parents 1o help you research the cost of an
upcoming concerl in your region. Give the concert and the cost of
one tickeL Are there any addilional fees? IT so, kow much are they?

See students’ work.

7] L]

VR[S,
n

o [ LR T a;.-'_.r.-',r.l"

You Alr

didyd g i i ¥k g,

,What Do’

LT

In this activity, students assess their prior knowledge by listing
three things they already know and three things they would
like to learmn about concepts in the chapter.

« You may want to add a third option of “| don't know" for
those students who do not have any prior knowledge of the
topic.

= After completing the chapter, have students return to this
page and have them add three new facts that they learned
about the topic.

II nu
lh i

.r;;: i

i fLa.ber,.
i'.f.l 7] Iﬁ ll;'

-'a' JHI ,u [
Activity

Students discover the connection of functions to real-world
situations through research.
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Use this page to determine if students have skills that are
needed for the chapter.

Quick Review
Students with strong math backgrounds may opt to go directly
to the Quick Check.

Example Skill
1 Compare Whole Numbers.
2 Solve One-5tep Equations.
Quick Review

If students have difficulty with the exercises, present an
additional example to clarify any misconceptions.
Exercises 1-4

Is 26,351 <, >, or = 26,5317 <

Exercises 5-7

Solve 6m = 24. 4

Track Your Progress

Prior to beginning this chapter, have your students go to
pages xix—xxii to rate their current knowledge. At the end of
the chapter, you will be reminded to have your students return
to these pages to rate their knowledge again. They should see
that their knowledge of the key ideas has increased.

572 cChapter 8 Functions and Inequalities

| So, M,238 < M832.

/[ Quick |F
‘_‘x___ o
— &f}fy’

Are"f’

T it

Ty the Quick Check el

Example 1

Example 2
Fill in the with =, =, or = to make a true Solve 54+ x = 180.
statement. B4+ x= 180  Wiite the equation.
238 71832 =54 =-51 Subao
x= 126

M238 Use place value. Line up the digits check 54+ 196 X 180
83z Compare the hundreds place. 2 < & 180 =180 +

Compare Numbers Fill in each with <, =, or =, to make the inequality true.

1. 302788 | > 203,788 2 54300 (< 543,000 3. BO23M (< 89247

Sl
v 7
s

4. The lable shows the number of bones in humans. Compane 300

Baones in Humans
and 206, 300 > 206 Baby w0 | |
Adult 06
Solve Equations Solve each equation.
5. x+44=090 4 6 x—7=1825 7. 16m=48 3

8. In the first Iwo basketball games, Faleh scored a tolal of 40 peints. I he
ceared 21 poinls in the second game, how many points did he score in the

first game?

, 19 points
How Did Which problems did you answer correctly in the Quick Check?
You Do? Shade those exercise numbers below.

(1) G) ) () () (e) (1) ()
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Expressions and Equations

Lesson 1

Function Tables

§) Roat-Worldliok |

Scienca A ruby-throaled hummingbird beals ils wings aboul 52 beals
per second.

1. Make a table showing show many limes this bird beals ils wings

in 2 seconds.
Mumber of
-52 Beats
g i) 5 Wing j
7 252 104 *

2. Make a lable 1o show how many limes il beals ils wings in

6 seconds.
Number of
g = 5-52 ‘Wing Beats
c 6-52 32

3. Make a lable 1o show how many limes il beals its wings in
20 seconds.

Mumber of
. 3 5-52 Wing Baats
20 20 -52 1.040

4. A giant hummingbird beals its wings aboul 10 limes
per second. Make a table to show how many limeas
the Giant Hummingbird beals ils wings in 3 seconds.

| Essential Question |

HOW are symibols, such as <,
2, and =, usehd?

function

Tuncton e
functicn table
independent variable
dependent variable

™) Mathematical Practices
13,45

S I—

Number of

5 ) 5-10 Wing Beats
£ 3 3-10 30
4
§ (o
5 Which () Mathematical Practices did you use?
= Shade the circle(s) that applies.
i
3 (1) Persavere with Problems (&) Use Math Tools
& (Z) Reason Abstractly (&) Attend to Precision 7o

¥ i
ﬁ (Z) Construct an Argumnant {7 Malee Uise of Structure -
B { |
13 () Model with Mathematics (B Uz Repeatad Reasoning =\
ra .

Expressions and Equations

Focus narrowing the scope
Objective Complete function tables for given function rules.

Coherence connecting within and across grades

Previous Now Next

Students solved Students complete Students will find a rube
and wrote one-step function tables, finding to represent arithmetic
equations. the input and the output. SEQUONCES.

Rignr pursuing concepts, fluency, and applications
See the Levels of Complexity chart on page 579.

ENGAGE EXPLORE

Launch the Chapter

Ideas for Use

You may wish to launch the lesson using a whole group, small
group, think-pair-share activity, or independent activity.

@ Numbered Heads Together Have students
L4 i» work in small groups to complete Exercises 1-4.
Assign each student to a number. Groups are responsible to
ensure that each student understands. Call on one numbered
student to share their group's responses. 91,5

Alternate Strategies

I @) Show a table starting with 1 second, 2 seconds,
3 seconds, and so on. Ask the students why they can just
multiply the number of seconds by 52. 91,5

€» @) Have students find the number of times a ruby-
throated hummingbird beats its wings in 1 minute, 2 minutes,
3 minutes, and m minutes. 91,5

Lesson 1 Function Tables 573



ExPLAIN

Teach the Concept

Ask the scaffolded gquestions for each example to differentiate
instruction.

[Examplas

1. complete a function table.
(D = What are the input values? 10,12, 14
= Why do you think these values are calfed input values?

Sample answer: These are the values that you “put in” for
the variable.

= If the output is 7 more than the input, what is the
function rule? x+7
I» - How can you find each output value? Add 7 to each
input value.

» Which quantity is the dependent quantity? the output
values, 17,19, and 21

m » If the output is 25, what is the input value for this rule?
Explain how you found the input value. 18; Subtract 7
from 25.

Need Another Example?

The output is 6 more than the input. Complete a function table
for this relation. See Answer Appendix.

2. Complete a function table.

m « What are the input values? 8, 10,12

= If the output is 5 times the input, what is the function
rufe? Sx

m = How can you find each output value? Multiply each
input value by 5.
= Which quantity is the dependent quantity? the output
values; 40, 50, and 60

€ - if the output is 20, what is the input value for this rule?
Explain how you found the input value. 4; Divide 20
by 5.

Need Another Example?
The output is 3 times the input. Complete a function table for
this relation. See Answer Appendix.
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i vhnes wee uged for
Hhe independent vevislvle
i Erele i? Mm

10, 12, and 14

Find the Output for a Function Table

A function & a relation thal assigns exactly one oulpul value o one inpul
value. The number of wing beats (oulpul) depends on the number of
seconds inpul). The function rule describes the relalionship belween
each inpul and culput. You can organize the inpul-outpul values and the
funclion rule in a function table

In & funclion, the inpul value is also known as he independent variable,
since il can be any number you choose. The value of the aulpul depends
upon the inpul value, so the oulput value is known as the dependent
variable.

1. The output is 7 more than the input. Complete a function table
for this relation.

The funclion rube is x + 7. Add 7 to each inpul.

Inputfx} x+7 Output Input () | x+7  Output

0 10 0+7 ”
12 - 2 2+7 -]
L] “ Hi7 n

2. The output is 5 times the input. Complete a function table for
this relation.

The function rube is 5x. Mulliply each input by 5.

Input{x) 5S¢  Output input()  Sx  Output

e $ | SeB | 40 /7,
] n o s+10 50
1z 12 sa12 | 6O

Got +7 Do these problems to find out.

® mputpd  x-4 Ouput  * iputid 3x  Output
4 4-4 o0 0 3 o
7 |7-4]| 3 2 3| 6
g 10—4 6 Y 3(5) 15

WD
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Find the Input for a Function Table

The inpul and outpul of a function lable can be represented as a sel of
ordered pairs, or a relation. In this lesson, the x-values represent the
inpul and the pvalues represent the oulpul

Example

3. Find the input for the function table. |0 5 [

Use the work bockwaond stralegy Lo g
delermine the inpul. Il the oulpul is
found by multiplying by 3, then the
inpul is found by dividing by 3. &

15

The inpul values are 6 - 3or 2,15 = 3or 5,
and 21+ 3o T

Got i+7 Dothese problems to find out.

S inputld 2¢-1 Output T inputpd 3x+2  Output
1 (1) —1 | 5 38 +2 7
2 -1 =3 &  3(6)+2 20
3 23)-1| ¢ 8 |3W+2 29

{% Example . . )

Ly, Rashid's family is traveling at

Imepat Tox  Output

a rate of 70 kilometers per hour. The L L

function rule that represents this 02 Ho

situation is 70x, where x is the 4 T0i4) 230

number of hours. Make a table 5 705 150

to find how many hours they have

driven at 140 kilometers, 280 kilometers, 500

and 350 kilometers. Then graph the function. 450 %

Use the work bockward strategy. E g (5. 3500

Divide each outpul by 70, E 00 s

The missing input values are 140 = 70 % . ;

or 2,280 + 70 or 4, and 350 + 70 or 5. E e v

The input and cutpul values are the o m

ordered pairs (x, y). Plol each ordered Sﬂ

pair on lhe graph. 12345F7F
Hours

LExamplas J

3. Find the input value given the function rule and
output value.
€I» - What are the output values? 6,15, 21
= What is the function rule? 3x
m = How can you find each input value? Explain. Divide
each output by 3; Sample answer: Since the output is found
by multiplying the input by 3, you can find the input by
dividing the output by 3.
= What are the input values? 2,5,7

= Which values are the independent quantities? 2, 5, and
7 (the input values)
ﬂl = Give a regl-world sifuation that this table could
represent. Sample answer: Cashews cost AED3 per

kilogram. How many kilograms are purchased if the total
cost is AEDG, AED15, or AED217 2 kg; 5 kg; 7 kg

MNeed Another Example? I I _ | 0
Find the input for the . W | x—=3 |
function table. 10 10-3 7

8 8—3 | 5

5 5—3 2

L. Use a function table.
@I - What is the function rule? 70x
= What are the output values? 140, 280, 350
€I» - How can you find each input value? Divide each output
by 70.
= What are the input values? 2,4,5
@ = [f the distance to their destination is 525 kilometers,

how long will it take the Rashid family to reach their
destination? Explain. 75h; 525 km =70kmh=75h

MNeed Another Example?
A large pizza at The Pizza Palace costs AEDS. The total cost of
the pizzas is represented by the rule 9x where x is the number

of pizzas ordered. Make a table to determine how many pizzas
were ordered for total costs of AED108, AED126, and AED153.
Then graph the ordered pairs. See Answer Appendix.
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Formative Assessment Use these exercises to assess
students’ understanding of the concepts in this lesson.

| If some of your students are not ready for
AW | assignments, use the differentiated activities below.

m @ Team-Pair-Solo Have students work as a small
team to complete Exercise 1, ensuring that each team member
understands how to complete the function table to show the
cost of 2, 3, and 4 kilograms of jelly beans. Then have teams
divide into pairs to complete Exercise 2. Finally, have students
work individually to complete Exercise 3. 91,5

C® @D Pairs Discussion Have students extend Exercise 2
to compare the rule 4x to the rule that represents another
person, Abdulrahman, who hikes at a rate of 5 kilometers per
hour. Have students create a table for Abdulrahman’s rule, 5x.
Then have students graph the relationship on the same
coordinate plane as the rule for Majed. Have them compare
and contrast the tables and graphs. Q 1,2,3.5

576 Chapter 8 Functions and Inequalities

Distanes (Kllometers)

Got i+7 Do this problem to find out.

&0
f

ﬁ 1E . e. Noura bikes 12 kilomelers per hour.

a0 The function rule thal represents el |-
- ] * this siluation is 12x, where x is 1 12(1)
o the number of hours. Make a

=5 table 1o find how many hours she 3 12(3)
lﬁ':' has biked when she has gone 12, 12(4)
P F 36, and 48 kilometers. Then graph

g the funclion.

0

O W N
1234867
Hours

Guided Practice

1.

. (5} Building on the Essential Question How can a

Usama is buying jelly beans. In bulk, they cosl AED 3

Ellograms (x) 3x+ 2
per kilogram, and a candy dish costs AED 2. The function rule,

3x + 2 where x is lhe number of kilograms, can be used lo 2
find the lotal cost of x kilograms of jelly beans and 1 dish. 3 33) + 2
Make a table that shows the lolal cost of buying 2, 3, or
4 kilograms of jelly beans and 1 dish. Cxmpies1 a0d 3 4 3(4) + 2
. Majed hikes 4 kilometers per hour. The function rule that represents this
siluation is 4x, where x s the number of hours. Make a table Lo find
how marry hours he has hiked when he has gone 8, 12, and 20 kilomelers.
Then graph the fufclion. ook 3 amd 4
T 50 ¥
Hours ()  4x Kilometers (v} 5
42) 8 % 35
| 0
| S = =g B2
ags) 20 g = i
£ 5lam, "
a2 w ———
s| | ma  Rate Yourself!

3(2) + 2

123455 | Avevou veady to wove ow! |

funclion Lable help you lind inpul or oulpul?
Sample answer: When data is erganized, | can use the

function rule and the input to find the output or work
backward using the output and the function rule to find
the input.

T
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Name My Homework

O Usa Math Tools Complete each function table. [Cempe=13

'EI Hana has a lolal of 30 cupcakes for her guests. The function rule,
30 + xwhere x is the number of gwesls, can be used Lo lind the number of
cupcakes per guesl Make a lable of values thal shows the number of
cupcakes each guest will gel if there are &, 10, or 15 guests. Then graph the
funclion. Eampes 1 ad 7)

e -
6 30+ 6 5 ; ; '“”-:'
10 30 = 10 3 : e
15 3015 2 g 1 8 2% X

Humber of Guests

this situation is Bx, where x is the number of hours. Make a lable 1o find
how many hours she has skaled when she has raveled 16, 24, and
32 kilomelers. Then graph the funclion. Ewamples 3 and 4)

Haours () &x | Kilometers (y) Efn" e
2 8(2) 16 ’E‘“ :3 a2 e
B(3) 24 EE E_ w5
8(4) 32 - Sl HEE
g 5
1]

123a45"T
Houmrs

Copgighi £ meGows-H i Towce 1

7 hours? 56 kilometers

O mpatpd 345 Oupm Y4 2 mputp) x4
0 +5 5 4 4 | a—a
1 33+5 14 8-k
9 39)+5 3z I "n—4a

% mpupy) x42  Oupam % mputp)  24a
0 042 2 7 | an+a
1 142 z 9 29)+4 |
6 642 ¢ 5 215)+4 |

6. Huda rollerblades 8 kilometers in one hour. The function rule that represents

| Output
18
22
4

7. Reler to Exercise 6. How many kilometers would Huda travel if she skated for

AL Expiore ExPLAIN ELABORATE EVALUATE
-
Practice and Apply
Independent Practice and Extra Practice
The Independent Practice pages are meant to be used as the

homework assignment. The Extra Practice page can be used
for additional reinforcement or as a second-day assignment.

Levels of Complexity

The levels of the exercises progress from 1to 3, with Level 1
indicating the lowest level of complexity.

Exercises
1-6,14-19 7,20, 1 8-13
Level 3 H .
Level 2 €
Level 1 * L]
Suggested Assignments

You can use the table below that includes exercises of all
complexity levels to select appropriate exercises for your
students’ needs.

@I Approaching Level | 1-8,10-13, 20, 21
€D onLevel 1-5 odd, 7, 8, 1013, 20, 21

€ Beyond Level 7-13,20, 21

Common Error When using the work backward strategy on
a two-step rule, some students may undo operations in the
incorrect order. Remind students that to undo the order of
operations, they need to go in reverse order. Instead of
multiplying and dividing first, you do these last
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Emphasis On Exercise(s)

1 Make sense of problems and persevere in g

solving them.
3 Construct viable arguments and critique the

. 8,10,1,12

reasoning of others.
4 Model with mathematics. 13
5 Use appropriate tools strategically. 4, 14-17

Mathematical Practices 1, 3, and 4 are aspects of mathematical
thinking that are emphasized in every lesson. Students are
given opportunities to be persistent in their problem solving, to
express their reasoning, and apply mathematics to real-world
situations.

Formative Assessment
Use this activity as a closing formative assessment before
dismissing students from your class.

Have students create a table to represent this situation.
Fawzia is 5 years older than her brother Amer. Fawzia's
age, in years, is x + 5, where x is Amer's age, in years. See
students’ work.

Find the Error In Exercise 8, Nahla switched the dividend
and divisor in the function rule. She should have divided by
the input value of 2 instead of by 10. Have students
complete a 3-column function table in which the rule is the
middle column. This should help them see that the divisor
of the rule is the input value.

578 Chapter 8 Functions and Inequalities

'T\l.
¥ 2) H.O.T. Problems migher order Thinking

12

13.

A 'ﬁllm-nmn-iﬁ Problems Around

5 Find the Error Nahla is finding the outpul when the funclion rule
is 10 <+ x and the inpul is 2. Find her mislake and correct il

She divided the input by 10 instead of
dividing 10 by the input. 10 = 2 =5

223 million Americans keep conlainers Yours SRR X DR W
filled with coins in their home. Suppose 1 AED 2,230,000,000 +
each of the 223 million people slarted 2 AED 4,460,000,000
pulling their coins back into circulalion N AED 6,690,000,000

al a rale of AED 10 per year. Create a function
lable that shows the amount of money

that would be recirculated in 1, 2, and

3 years.

3 Reason Inductively Explain how Lo ind the inpul given a function
rube and oulpul

To find the input, work backward by performing the rule using the

reverse of the order of operations.

: ':)duﬁtifjr{:unmluﬁium Given the rule x + n, describe the values of n for

which the oulpul value will be grealer than the input value. Juslify your response.
any number between 0 and 1; Sample answer: When you divide by a
fraction, you multiply by the reciprocal. If the fraction is between 0 and 1,

the reciprocal is greater than 1.
'3 Reason Inductively Compare and contrast the tables used in this
lesson 1o ratio lables.

Sample answer: When the rule is multiplication or division, the inputs
and outputs form equivalent ratios. When the rule is addition or

subtraction, the inputs and outputs do not form equivalent ratios.

:) Meodel with Mathematics Wrile a realworld problem thal can be
reprosented by a rube and a lable using division.

Sample answer: Laila is making quilts for a charity. She has 48 meters of
fabric to make quilts. Make a table that shows the number of quilts she

can make that use 2, 3, and 4 meters of fabric.

TP
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Name My Homework
-
Extra Practice
) Use Math Tools Complete each function table.
14. I 15. I
mput()  x+3  Outpmt input(x)  Ax+2 | Output
Wl !
2 2473 5 3 a3 +2 14
4 4+ 7 4 4(6) + 2 26
16. 1. |
Input {x) x—1 Output Input {x} 2x-6 | Output
1 1=1 0 3 23)—6 0
3 3—1 z 2(6) — 6
5 5—1 4 a 29— 6 12
18. Ayman weighs 2 kilograms more than lwice his sisler's weighL ¥
The function rule, 2x + 2 where x is his sisler's weight, can be = i * 40,62
used to find Ayman's weighl Make a lable of values that show = 0 i
Ayman's weighl when his sister is 20, 30, and 40 kilogrames. E &0 ®a0. 63
Then graph the function. 2 @
= 40 0047
Ayman's Sister's Ayman's E u
x4 2
Weight {x) . weight (y) ma
20 2 +2 42
(20 0 W20IWAS06E0T0 =
30 230 + 2 62 Ayman's Sister's Weight (kg)
40 2(40) + 2 82
19. lamal's family drove al a rate of 55 kilomelers per hour. el ™
The function rule thal represents this silualion is 55x, ks b B
where x is lhe number of hours. Make a table o find E iﬁ
how many hours They have Iraveled when they have B .z
driven 165, 220, and 275 kilometers. Then graph the funclion. = 15
'E 15q | B 165 o
=
Hours [x) 55x Kilometers () E
& o
5 3 55(3) 165 75
) D‘;‘—F
= 4 55{4 220 1.2 34 5 6 TF
i - Hours
¥ L 55(5) 275
2
&

Lesson 1 Function Tables

579



power UP! Test Practice

Exercises 20 and 21 prepare students for more rigorous
thinking needed for the assessment.

20. | This test item requires students to reason abstractly and
guantitatively when problem solving.

Depth of Knowledge | DOK2
! Mathematical Practices MP1, MP3, MP4, MP5

2 points | Students correctly complete the table and
| find how many points would be eamed.

1 point | Students correctly complete the table
but fail to find how many points would be
| earned OR students have a mathematical
| error that is carried through the table and
| the number of points is found based on
| the error OR students correctly complete
| 7-9 of the blanks in the table and may or
may not correctly find the number of
| points.

21. | This test item requires students to reason abstractly and
quantitatively when prnhi:em solving.

Depth of Knowledge | DOKI
Mathematical Practice | MP1
Scoring Rubric

1point Students correctly answer each part of the
| question.

B80 Chapter 8 Functions and Inequalities

power Up! Test Practice

20. In US. football, a touchdown is worth 6 points.
Complete the table thal shows the poinls eamed
i &(1) &

for scoring 1, 2, 3, 4. and 5 tlouchdowns.

How many points would a team eam for Scoring 7 6(2) 12

B touchdowns? -
3

48 points 83)
4 6(4) 24
1 6(5) 30
2. Refer to the function lable al the righl. Determine if each

slatement is lrue or lalse.

a. The outpul value whenx = 55 3. True [l False 5 39 -5

b. The oulpul value when x = 6 s 13. B e False & 3 -5 |

7 A -5

€. The outpul value when x = 7 is 16. B True False

‘Spiral Review

Find the next number in the pattern using the given rule.

22 Add3:2,5,8,1,... ¥ 23. Sublract 2:10, 8,6, 4, ... 2

25. Subtract - 84, 77,70, 63, .. 58

24, Mulliply by 2: 2, 4,8,16___ 32

26. Multiply by 2- 3, 6,12, 24, ... 48 7. Add 15:12, 27, 42 57, ... 72

28. M. Halima is buying pencils for her class. Whal is the cosl
il shie buys 24 pencils? AED 4.80

29. Salem and Zayed both slart a savings accounl in May. Salem Salem’s Zayed's
saves AED 2 each month and Zayed saves AED 4 each month,  (MORtY | ot (AED)  Account (AED)
‘What do you nolice aboul the amount in each accounl

May 2 4
each month?
y Jume 1 g
Zayed has twice as much money each month.
Juby & 12

WD
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Vocabulary Start-Up

A sequence i a list of numbers in a specific arder. Each numbser in
the list is called a term of the sequence.

Arithmetic sequences can be found by adding the same number lo
the previous tenm. n o geometric sequence, cach term s found by
mulliplying the previous lerm by the same number.

cmnrc nrﬂ'hM‘HC sequences m 5¢ml-rlc Seqences. E

Sample answers are given.

f_ Arithimec tequence A FE l::ln:u_:
Delinition: A sequence in Deliwition: A sequence in

which the difference between which each term is found by

| any two consecutive terms is multiplying the previous term
the same. by the same numbser.
M——-—__ Exouaple:  3,6,12,24

:;\%jﬁ_ﬂaal-ﬂ? rid Link

Defivery The China Palace sells lunch specials for AED & with a delivery
charge of AED & per ordes. Fill in the lable with the nexl three numbers
in the sequence.

Specials | Z 3 4 g £ 7
Cost{AED) || |7 25 29 35 | 41 47 4

> >

Which © Mathematical Practices did you use?
Shade the circle(s) that applies.

{1 Persevere with Problems (5} lise Math Toals

{Z) Reason Abstractly {E) Attend to Precision

(3) Construct an Argument (7 Make Use of Structure
() Model with Mathematics () UUse Repeatad Reasoning

———

Expressions and Equations.

Lesson 2
Function Rules

- we R
| Essential Question |

HOW are symbols, such as
<. =, and =, useful?

SEQUENCE
tesrm

arithrmetic sequence
QEOMEric sequence

) Mathematical Practices
13,47

Expressions and Equations

Focus narrowing the scope

Objective Extend and describe sequences using algebraic
expressions.

Coherence connecting within and across grades

Previous Now Next

Studhents comipleted Students find a rule Stients will represont

function tables given to describe the functions using tables,

ande. relationships between graphs, and equations.
the terms of sequences.

Rigur pursuing concepts, fluency, and applications
See the Levels of Complexity chart on page 587.

ENGAGE EXPLORE

m Launch the Lesson

Ideas for Use

You may wish to launch the lesson using a whole group, small
group, think-pair-share activity, or independent activity.

SE0 m Talking Chips Have students work in small
i\ groups. Provide each student with 3 chips. Have
students discuss the Viocabulary Start-Up and Real-World Link.

Students must place one chip on the table as they verbally
contribute to the discussion. Students may not talk after they
have used all of their chips, and they must use all of their
chips. ©1,3,5

Alternate Strategy

m @ Have students practice saying arithmetic aloud.
Point out that the pronunciation of the word arithmetic is
different with arithmetic sequences than the study of the four
operations. 1,6

Lesson 2 Function Rules 581




ExPLAIN

Teach the Concept

Ask the scaffolded gquestions to differentiate instruction.

Examples

1. Describe the relationship between the terms in an
arithmetic sequence.
€I» - How can you find each next term in an arithmetic
sequence? Add the same number to the previous term.

m = What is the relationship between the terms? Each term
is 7 more than the previous term.

= How can you find the next three terms? Add 7,
2847=3534+7T=42,424+7T=49
€ - will the number 91 eventually be in this sequence?
Explain. yes; 49+ T7=56;56+T7=63,63+7=70;
N+T=TrLTI+7=8484+7=9
Need Another Example?
Describe the relationship between the terms in the arithmetic
sequence 4, 7,10, 13, ... . Then write the next three terms. Each
term is found by adding 3 to the previous term; 16, 19, 22.

2. Describe the relationship between the terms in a
geometric sequence.
@® - How can you find each next term in a geometric
sequence? Multiply the same number by the previous
term.

m » What is the relationship between the terms? Each term
is 2 times the previous term.

= How can you find the next three terms? Multiply by 2;

16 Xx2=32,32X2=064,64 X 2=128.

€D - Does the number 514 belong in this sequence?
Explain. no; 128 X 2=256;256 X 2=512.512 X 2 =
1.024, so 514 is not in this sequence.

Need Another Example?

Describe the relationship between the terms in the geometric

sequence 3, 12, 48, 192, ... . Then write the next three terms.

Each term is found by multiplying the previous term by 4; 768;
3,072 12,288.

B82 Chapter 8 Functions and Inequalities

S

-y
%:--u.-
g

Each term is found
by adding 15 to the
previous term; 60,

75, 90

Each term is found by
subtracting 0.5 from
the previous term;

25,215

Each term is found

by multiplying the
previous term by 3;

81,243,729

Each term is found
by multiplying the
previous term by 2;

A, 48, 96, 192

Delermining il a sequence is arithmelc of geomelnic can help you find
the paltern. When you know Lhe patlern, you can conlinue the sequence
Lo find missing lerms.

1. Describe the relationship between the terms in the arithmetic
sequence 7, 14, 21, 28, ... . Then write the next three terms.
7 W M 28

\ .-__/. .“-\._.--" “M_.-/.
7 7 7

Each term is found by adding 7 o the previous lerm. Conlinue the
pattern to find the mext three Llerms.

B+T7=35 3B+ T=42 42 +T=49
The next three terms are 35, 42, and 49,

2. Describe the relationship between the terms in the geometric
sequence 2, 4, 8, 16, ... . Then write the next three terms.

2, 4 B 16

| N "
.-"F "'H. i, T

w2 M2 K2
Each term is found by mulliplying the previous term by two.
Conlinue the palterm o find the nexl thiee terms.
16x2=32 32 x2=064 64 x 2 =128
The next three terms are 32, 54, and 128.

Get i+7 Do these problems to find out.

a. 0,15, 30 45, _
c. 13927 _

b. 45,4, 35,3,
d. 3,612, 24, _

* = —

Arithmetic and Geometric Sequences

WD
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Expressions and Equations

Copigh! I micTaya-H | Teunst oy

Find a Rule

A sequence can also be shown in a table. The lable gives both the
position of each term in the list and the value of the term.
List Table

Position 1 (23| 4

8,16, 24,32, ..
ValueofTerm & % 24 32
You can wrile an algebraic expression 1o describe a sequence. The
value of each term can be described as a function of its posiion in
lhe sequence.

In the table above, the position can be considered the inpul. and the
value of the term as the oulpul.

 Example

3. Use words and symbois to describe the value of each term as a
function of its position. Then find the value of the tenth term.

Pasition t |23 |4 |8
ValueofTerm 3 6 | 9 12

Motice thal the value of each Vakoe of
term is 3 limes its posilion Position  Multiply by 3 Term
number. So, the value of the 1 1% 3
term in position n is 3n.

2 2% 3 ]
MNow find the value of the 5 Siim g
tenth term.

4 4% 3 n
An=3-10 Replare o with 10,

ax3 3n
=30 Multiphy.

The value of the tenth e in the sequence is 30.

Got 17 Do these problems to find out.

Usze words and symbols to describe the value of each term as a
function of its position. Then find the value of the eighth term.
pﬂuzgqgn{'hﬂiﬂlldﬁﬁn

o 12 1% 230 ._,_Fqi'ﬂ‘?‘rﬂ

Work Backward
o cee chaece yaue male oy
werkiven wackwer d. Tinide
et ke oy 3 e ek
e pesition.

..'}ﬂl.-l wly
H""‘ -
6 times its position
o Number; 6n; 48

add 4 to the position
p number; n + 412

'Examples )

3. Find a function rule.
@ = What are the positions given in the table? 1, 2, 3, 4,
and n

» What are the values of the ferms given in the fable?
3.6, 9, 12, and an unknown value

= What are you frying to find? the value of the term for
position m and the value of the tenth term
€Y - How can you describe the relationship between the
value of the term and its position? Each value is three
times its position.
= How can you write “three times its position”™ as an
algebraic rule? 3{n) or 3n
= How can you find the value of the tenth term? Replace
n with 10 in the expression 3n and multiply.
m = Examine the *Value of Term” column of the table.
{s this an arithmetic or geometric sequence?
Explain. arithmetic; Each term is found by adding 3 to the
previous term.
= What is the position number for a term value of 141 in
this relationship? Explain. 47; By working backward,
W =-3=47
MNeed Another Example?
Use words and symbols to describe the value of each term in

relation to its position. Then find the value of the eighth
term. 2 more than its position number; n + 2; 10

Position 4|56 |7 |n
Value of Term 6 |7 | & |9
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Examples )

L. Find a function rule.

m » What is the problem asking you fo find? a rule for
the number of necklaces Badria can make in x hours

* How do the number of necklaces change for each
hour? The number of necklaces increases by 2 each hour.
m » How do we know that the rule includes the expression
Zx? The number of necklaces increases by 2 each hour.
= How do you know that the rule 2x + 1 does not
represent this situation? Sample answer: If the rule was
2x + 1, then the number of necklaces after 1 hour would be
2(1) + 1, or 3, which is not true.
» How can we test the rule 2x + 37 Use the guess, check,
and revise strategy.
@ = Suppose the number of neckloces were 8, 10, and 12
for 1, 2, and 3 hours, respectively. What would be the
rule that represents this new situation? 2x + 6

Need Another Example?

The table shows the number Hours (x) "ml ot
of loaves of bread that a baker

can bake, based on the number 1 7

of hours he works. Write a rule P | 12

to determine the number of

loaves of bread he can make 3 7

in x hours. 5x 4 2 "

(Guided Practice)

Formative Assessment Use these exercises to assess
students’ understanding of the concepts in this lesson.

20 If some of your students are not ready for
LA assignments, use the differentiated activity below.

€ @ Pairs Discussion Have students work in pairs to
first determine whether each seqguence in Exercises 1-3 is
arithmetic, geometric, or neither. Then have them describe the
relationship, find the rule, and extend the pattern. 1,2,3

B84 Chapter 8 Functions and Inequalities

Findk Hag rule for the
Bollaing SEAUERCE:
<4, AT

—

4x+1

Position
Value of Term

2|4 | &6 B

3. The lable at the right shows the fee
for overdue books al a library, based
on the number of weeks the book s
overdue. Write a function rule to find
the fee for a book thal is x weeks

overdue. [Exampe 4 2%+ 1

£§. The table shows the number of necklaces Badria can make, based
on the number of hours she works. Write a function rule to find
the number of necklaces she can make in x hours.

To find the rule, determine the funclion. Mumber of
Hours () | e cktaces
Molice thal the values 5, 7, 9, . increase t
by 2, so the rule includes 2x. If the rule L Y| s
were simply 2x, then the number of 2 7
- neckiaces in 1 hour would be 2. Bul this T | g

value is 5, which is three more than 2x.

To lest the rule 2x + 3, use the guess,
check, ond revise slralegy.

Rowilt2x+3=2M+3=2+3ex5
Row3:2x+3=23)+3=6+3or9

The rule 2x + 3 represents the function lable.

1. Describe the relationship between the terms in the sequence 13, 26, 52,
104, . Then wrile the next three terms in the sequence. [Exsmples 1 and 7)

Each term is found by multiplying the previous term by 2; 208, 416, 832

2. Use words and symbols to describe the value of each lerm as a function of ils
position. Then find the value of the fifteenth term in the sequence. [Exsmpie 3)

multiply the position
number by 2; 2n; 30

1) =2

. Rate Yourself!
IAVE?“!TE’MYH!WE“?
Shade Hie section Hhat applies.

S R —-E;i
w.u.m.w Ei |

4. (Bl Building on the Essential Quastion What is the
difference between an arithmelic sequence and a

geomelric sequence? Sample answer: Both are numerical
patterns, but arithmetic sequences are additive and

geomedric sequences are multiplicative.

L

ol
[ yES
\\-\..____
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Name My Homework

Use words and symbols to describe the value of each term as a function of its
position. Then find the value of the twelfth term in the sequence. [Frampes1-3

nm 3|4 |5 |6 |0
ValweofTerm 1@ 1T H 15

multiply the position number by 12;
12m; 144

2. position AEEERE
ValweofTerm 24 36 | 48 | 60

3. Describe the relationship between the lerms in the sequence 6, 18, 54,
162, _. . Then write the next three terms in the sequence. [Exmamgle 7)

Sample answer: This is a geometric sequence. Each term is found by
multiplying the previous term by 3; 486, 1,458, 4374

4. The table shows the amount it cosls to rock climb al an indoor rock climbing

faciity, based on the number of hours. Whal is the rule 1o find the amount Time
charged to rock climb for x hours? Eosmpie 4) i
Bx+5 2
3
4
x
D Identify Structure Determine how the next term in each sequence
can be found. Then find the next two terms in the sequence.
5. 4,16, 28, 40, 6. 15,39,63,87, . 721223
e 4y add 12; 52, 64 add 2.4; 111, 13.5 gl
e .-h A add 5t 4 Y

Find the missing number in each sequence.

1
830,22 wnl_

add 9 to the position number; n + 9 21

9. 438,367,296 325 _

h.rhl -":lew

EEH:,:EI

AL Expiore ExPLAIN ELABORATE EVALUATE
-
Practice and Apply
Independent Practice and Extra Practice
The Independent Practice pages are meant to be used as the

homework assignment. The Extra Practice page can be used
for additional reinforcement or as a second-day assignment.

Levels of Complexity
The levels of the exercises progress from 1to 3, with Level 1
indicating the lowest level of complexity.

Exercises
1-4,17-20 5-13, 21-27 14-16
Level 3 H .
Level 2 €
Level 1 * L]
Suggested Assignments

You can use the table below that includes exercises of all
complexity levels to select appropriate exercises for your
students’ needs.

@I Approaching Level 14, 5-13 odd, 14, 16, 26, 27

€D ontLevel

m Beyond Level

13,5-1,16, 26, 27

5-16, 26, 27

Common Error If students wrote the wrong rule in Exercise 4,
have them check it by testing it on the first set of input-output
values. Suggest that they modify the rule so it works for the first
set of input-output values and then test it on the other set.
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Emphasis On Exercise(s)
1 Make sense of problems and persevere in 5
solving them.
3 Construct viable arguments and critique the
. 14,16
reasoning of others.
T Look for and make use of structure. 571,223

Mathematical Practices 1, 3, and 4 are aspects of mathematical
thinking that are emphasized in every lesson. Students are
given opportunities to be persistent in their problem solving, to
express their reasoning, and apply mathematics to real-world
situations.

Formative Assessment
Use this activity as a closing formative assessment before
dismissing students from your class.

Display the following table. Ask students to find the value
of the tenth position. 15

Position
Value of Term

0 n|12 | 134
% |17 |18 |19

B86 Chapter 8 Functions and Inequalities

State whether each sequence is arithmetic or geometric. Then find the
next two terms in the sequence.

10. 1. 6,36, 216 1. 075,175 275, 375 |12,
geometric sequence; 1,296, arithmetic sequence; 4.75,
7,776 575

'ﬁ Faris is stacking cereal boxes to creale a store display. The number of
boxes in each row is shown in the lable. s the patlern an example
of an arithmelic sequence or a geomelric sequenca? Explain.
Heow many boxos will be in fow 57

arithmetic sequence; Each term is found by adding 2 to the

previous term.; 10 4+ 2 = 12; 12 boxes

Ty
5 Y H.O.T. Problems Higher Order Thinking

1. ":Enamn Inductively Creale a sequence in which 'IJ.Il is added lo

each number. % & i
Sample answer: 1, 2,4, 35. 4;‘-.

15. -ﬁlharnmn with Problems Refer 1o the table below. Use wards
and symbols to generalize the refationship of each term as a function
of its position. Then delermine the value of the term when n = 100,
Pasition 1 2 (3|4 |5 |m
Value of Term 1 4 |5 | ®w 5

The value of each term is the square of its position; n?; 10,000

16. ':dmtifjr Conclusions Whal is the rule to find the value of the
missing lerm in the sequence in the lable al the right? Juslify your
response.

4{x) — 3; Sample answer: The values 1,5, 9, 13, and 17 increase
by 4, so the rule includes 4{x). When the input is 1, the output is 1,
which is 3 less than 4. So, the rule is 4{x} — 3.

0.13, 26, 39

arithmetic sequence; 52,

&5

..n_-.L..Hﬂ;‘

|
i

Emma

Walue of Term

TP
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Name My Homework

Use words and symbols to describe the value of each term as a function
of its position. Then find the value of the twelfth term in the sequence.

Lock ot position & omd Hae yalue of Hae tevia

17

Position & 7T & 9 | n
2 ig 4 less them €, 50 by sWbtraucting 4 frowe the
L,,...;-r'- o (Vaeofferm 2 3 |4 5 ether pesition mewmibers listed. The PumcHon
X 1 —_—
sulrbract 4 Prows Hoe position uwsber; w — 45 § ruleisn —4. 12 —4=F
18.

Position P |23 |%|0
ValweofTerm 5 10 |15 20

multiply the position number by 5; Sn; 60

19. Describe the relaionship between the terms in the sequence 4, 12, 36,
108, .. Then wrile the next three terms in the sequence.

Each term is found by multiplying the previous term by 3:

324, 972, 2,916
20. The lable shows the cosl of a pizza based on the number of loppings. Mumber of Cost
Wrile a function rule to find the cost for a pizza with x loppings. Toppings ) (AED)
2x + 10 1 1z
2 . M
3 . L
4 . i

cl Identify Structure Determine how the next term in each sequence can

be found. Then find the next two terms in the sequence.

21.1,4,7.10, . 22.23,32.41,50, .. 23.13,3.4..6,.
add 3; 13, 16 add 0.9;5.9,6.8 add -.% ‘-'-17~ 9

Find the missing number in each sequence.

1
241 . 201, 25 146,193 24 287 _

Copgighi £ meGows-H i Towce 1

Lesson 2 Function Rules

587



Power UP! et practice

Exercises 26 and 27 prepare students for more rigorous
thinking needed for the assessment.

26. | This test item requires students to explain and apply mathematical
concepts and solve problems with precision, while making use of
structure.

| Depth of Knowledge | DOKI1
| Mathematical Practice | MP1
Rubric

! 1 point | Students correctly answer the guestion.

i

27. | This test item requires students to explain and apply mathematical
concepts and solve problems with precision, while making use of

structure.

| Depth of Knowledge DOK2
| Mathematical Practices | MP1, MP7
Rubric

2 points Students correctly complete each
sentence and identify the sequence as
geometric.

‘

1 point Students correctly complete each
sentence OR identify the sequence as
| geometric.

B88 Chapter 8 Functions and Inequalities

Power Up! Test Practice |

26. Which of the following slalemenls is true aboul the sequence below? Salect
all that apply.
3. 21.39.5J, _

This is a geomelric sequence.
B This is an arithmelic sequence.
The fifth teim of the sequence is L
B Each lerm is Tound by adding 18 to the previous lerm.

2Z7. The lable shows the number of cans of soup in each mm
1

level of a display al a grocery slore.

3
Select the correct values 1o complete each stalemenl. 7 [
| 3 2
| 2 2| 6
L [ T 1 M
| ag 64 | 72 | 9
"
To find additional terms of the sequence, mulliply the
previous lerm by | 2
There will be 96 cans of soup in the sixth level of the display.

The sequence of numbers represents afn) |  geometric SEQUEce.

Spiral Review

Multiply.

28.62 x 3= 186 29.12x7= B4 [30.16 x g = 128
|

3. The table shows the cost to rent from Jassim's | 32, Plol and label points K3, 4), A1, 3}, and
Rentals. How much would it cost lo rent a K4, 2) on the graph.

video game for 3 weeks? AED 13.50

5
K
‘:ﬂ[ﬂ' "_ﬂ -
Rental ek JAED) 31—t
Movie 350 2 1
Viden Game L L]

Game System Fui]

WD
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Lesson 3

Functions and [Equations

Vocabulary Start-Up

A linear function is a funclion whose graph is a line.

= _Emrntial- Question |

HOW are symbols, such as <,
>, and =, useful?

. IS g Vocabuary )
| Limemr lrl'\rewd.my Delimition of Function ]
li functi

| having the form of or | The purpose for which | e unean

]
| resembling a line lmaﬂ-u is ned or exists. |

resembling a li — ing is desig or ’:
|- ./_ ]me::-l-r e 1348

TN e g 28 S
|' what Ao you wotice W MaHa 'I}eﬁmhm |
| albsd Hie graphl :i ¥ 1 | off Flamchion ll,

| It forms a line. = B A relationship that assigns [ et
| N | exactly one output value to |

| bl

[ . | one |np1.|t 'u'alue

) Real-World Link

Babysitting The lable shows the amount of money Asma eams
based on the number of hours she babysils.

1. Wrile a sentence thal describes the relationship belween
the number of hours she babysils and her eamings.

She eams AED 6 for every hour she babysits, Bebyeliiiog

2. Does she eamn the same amount each vour?
Explain, Yes her earnings increase by the same

:} amount for every hour she babysits.

i 9 ?
5 Which () Mathematical Practices did you use?

£ Shade the circle(s) that applies.

i (1) Parsevere with Probiems {5 is= Math Tools

‘5' (Z) Reason Abstractly {&) Attend to Precision

5 (3) Construct an Argument {T) Make Use of Structurs

L (4) Modal with Mathematics L2 Repaated Reasoning

Expressions and Equations

Focus narrowing the scope

Objective Construct and analyze different verbal, tabular,
graphical, and algebraic representations of functions.

Coherence connecting within and across grades

Previous Now Next

Studenis found a nule to Students represent Studenis will constnsct
describe the refationship functions using tables, and analyze multipic
between the terms graphs, and equations. representations

of sequences. of functions.

Rigﬂl‘ pursuing concepts, fluency, and applications
See the Levels of Complexity chart on page 595.

ENGAGE EXPLORE

Launch the Lesson

Ideas for Use

You may wish to launch the lesson using a whole group, small
group, think-pair-share activity, or independent activity.

.. @ Teammates Consult Have students work
{1 in a small group to complete the graphic organizer,
making sure that each group member understands and can
explain what the parts of the term linear function mean in
everyday life and in math. Then call on one group to share
their responses with the class. %91,3,5

Alternate Strategy

€1 @) Have students highlight the letters line in the term
linear to have them remember what the graph of a linear
function looks like. “91,6
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Teach the Concept

Ask the scaffolded gquestions for each example to differentiate
instruction.

‘Examples

1. Write an equation to represent a function.
&I» - Which variable represents the input values? x
= Which variable represents the output values? y
m » What is the relationship between the input values and

the output values? Each output value is 9 times the
corresponding input value.

» What equation represents this relationship? y = 9x

€Y - What is the difference between the equations y = 9x
ond x = 9y? How do you know which equation
comrectly represents this relationship? The equation
¥ = 9x is the correct equation because it shows that the
output value, y, is 9 times the input value, x. The equation
x = 9y is incorrect because the input value, x, is not 9 times
the output value, y.

Need Another Example?

Write an equation to represent the function shown in the table.
y=12x

1 Z 3 4 ]

12 | 24 | 36 |48 | 60

B90 Chapter 8 Functions and Inequalities

Time, t, is the
independent variable
because the time
multiplied by the
constant will give the

distance, the
dependent variable.
| o
ek,
o ¥y=16x

Write an Equation to Represent
a Function

You can use an equaltion lo represent a function. The inpul, or
independent vanable, reprosents the xvalue, and the oulpul, of
dependent variable, represents the povalue. An equalion expresses
the dependent variable in lerms of the independent variable.

Example |
1. Write an equation to S L e ey
represent the function
shvarn it fakd Output,y 9 18 27 3% 45

input,x  Multiply by 8 Output, y

ixs 9 :)w

i
2 2x9 3

.}w
3 Ix9 7

_)ln
19 Ax9 36

‘::-IB
5 g 415

The value of y is equal 1o 9 limes the value of x. So, lhe equalion
thal represents the funclion s ¥ = 9x.

Got i+7 Do this problem to find out.

a. Wrile an equalion o
represent the funclion
shown in the table.

Graph Linear Functions

You can also graph a function. Il the graph is a line, the function is then
called a linear equotion. When graphing the funclion, the inpul is the
x-coordinate and the oulpul is the y-coordinale.

(input, output) — (x, ¥)

mput.x 1 2 3 4 5§
Ouiput.y |6 32 48 64 8D

TP
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- Example
2. Graphy=2x
(Step 1 | Make a table of ordered pairs.

et ] 2x
' Sebect any three values for x. Al | ¥ (&0
Substilule these values for 0 1m0 oo
x 1o find y. 1 (2w | 2 (o3
2 Hm 4 RA

:_!;tn_g _E_I Graph each ordered pair. Draw
a line through each paint.

Got it? Dothese problems to find out.

b. ¥y =x+1 cy=3x+2
-:@! Examples
Eissa constructed the graph shown, Cactus Height
which shows the height of his cactus S
after several years of growth. _ ::
E
3. Make a function table for the 2y
input-output values. E a3 [t .‘/
47 +
The three input input (x} Output () = o .|
values are 1, 2, 1 a2 40 1| 3 i
and X The 2 a Years of Growth
corresponding
outpul values 2 &

are 42 44 and 46.

Iy, write an equation from the graph that could be used to find
the height y of the cactus after x years.
Since the oulpul values increase by 2, the equation includes 2x.

Each outpul value is 40 more than twice the inpul. S0, the eqgualion
is y= 2x+ 40,

e

i

.

Expressions and Equations

¥

5

&

3

z

1

ot 1 23 4 &x
¥

§

]

3

.

1

oy 1 % 314 S x

[Exmples _)

2. Graph a linear function.

@ = Write the equation y = 2x using words. Sample answer:
The output, y, is 2 times the input, x.

m » How can you make a fable fo represent this function?
Select any three values for x. Then replace those values into
the rule y = 2x to generate the y-values.

= How can you represent this function with a graph?
Graph the ordered pairs from the table and draw a line that
connects the points.

@ - Does the ordered pair (7, 16) fit this relationship?
Explain. no; The output value of 16 is not equal to 2 times
the input value of 7.

Need Another Example?
Graph y = x + 2. See Answer Appendix.

H. Make a function table and write a function to
represent a graph.

€I» - What are the three input values? 1,2,and 3
= What are the three oufput values? 42, 44, and 46
{I» - How do the output values change? They increase by 2.

= How do you know the equation includes 2x? The
output values increase by 2.

= How does each output value compare to twice each
input value? Each output is 40 more than twice the input.

I» - How tall was the cactus after 4.5 years? 49 centimeters

MNeed Another Example?

Rana constructed the graph a8

at the right that shows the 4

cost to rent a canoe after 36 L

several hours. Make a
function table for the input-
output values. Then write an
equation from the graph 1
that could be used to find |
the cost y to rent a canoe | [x
for x hours. 1 2 3 4
See Answer Appendix. Number of Hours
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Formative Assessment Use these exercises to assess
students’ understanding of the concepts in this lesson.

If some of your students are not ready for

A

B assignments, use the differentiated activities below.

m @ Team-Pair-Solo Have students work as a small
team to complete Exercise 1, ensuring that each student
understands how to write a function equation from a table.
Then have the team divide into pairs to complete Exercise 2,
ensuring that each student understands how to graph a
function. Then have students work individually to complete
Exercises 3 and 4. Upon completion, have them rejoin their
original team to discuss and compare solutions.

™1,2,35

€D @ Gallery Walk Have students create multiple
representations to display a function; for example, one in
which the output value is 6 times the input value. Students
should create a table, a graph, and write an equation. Have
them display their multiple representations around the room,
omitting the equation. Then have students walk around the
room and select a function. Have them write the eguation that
represents this function and compare it to the eguation that
was written by the creator of that function. 91,2,3,5

B892 Chapter 8 Functions and Inequalities

oS -
o Got i+7 Do this problem to find out.

Magazines [x]  Total fy)

d. The graph shows the total amount y thal - 50T
1 20 ¢ you spend il you buy one book and x 5 0 i
2 25 magazines. Make a function table for the E is ) T
inpul-oulpul values. Wrile an equalion 'é Y |
3 30 from the graph thal could be wwed Lo find =
the: lotal amount y il you buy one book and g 1z234"
4 35 . Mumbser of
x magazines. e

A y=15+5x

Guided Practice]
1. Wrile an equalicn to represent the function 2. Graph the funclion ¥ = x + 3. [Example 3)
shown in the lable. Eosmplke 1) -
a
nputfy © 1 |2 3 4 i
Ouputyy © 4 |2 @ % le
|4
y=4x L3
2
1
-, E . ot SRS

3. The graph below shows the number of cenlimeters of rainfall x equivalent Lo
cenlimeters of snow y. Make a function lable for the inpul-oulpul values_ Write
an equation frem the graph thal can be vsed o find the tolal cenlimeters of
snow y equivalent o centimeters of rain x. [Exampies 3 amd 1)

50
= ¥ Rain Snow
E A0 L ) L]
= 30— 1 10
"E 0
£ 1 2 20
wy
g 1234°" 3 30
Reainfall {cm) .
4 40
| Rate Yourself!
S  How comfident are you slbout
i Finding Hhe equation of a
Fumction? Chedk Hue box
|
4. &) Building on the Essential Question How are Huidh: oqefies: '
ordered pairs of a funclion used Lo create the graph of . &, {t' i
thee funclion? | *

Sample answer: Each set of ordered pairs can be plotted on
a coordinate plane. A line is then drawn through each point. MMNMWFM |

SO o ST
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1

MName

My Homework _

2345 2 i)

The graph shows the charges Tor a health club in a manth. Make a
fursction lable for the inpul-outpul values. Write an egualion that
can be used Lo find the tolal charge y lor the number of x classes.

|Exsmpies 3 and 1)

¥=30+ 5x

input [} i 6 (1|2 |34
Output(y) & 12 18 M 30 Owput{y) 0 15 30 |45 &0
¥ = Bx y = 15x
Graph each equation. [Lampk: 7
Y y=x+4 4 y=2x+05 5. y =05+ 1
¥ ¥ ¥
] | B | &
! |~ T
L] L] | &
1 5 | &
a9 | 4 | &
3 3 I3
2 |2 |
1 -1 | 1
Iu 12 3 4 5 & J B X [e] 1 3 3 4 5 &6 7 ¥ :f.l 1 2 3 4 4% 6 1/ B X

Imputfy O |1 |2 3
Outputfy) 30 35 40 45

ﬁ The graph shows the amount of money Sally spent on lunch.

Make a funclion labde for the input-oulpul values. Wrile an
equalion thal can be used Lo find the money spent y lor any
fifmber of days x. |Exmples 3 and 4)

mputfyy (1 2 3 4
Outputfy) 5 10 15 20

Total Charge

Mumber of Classes

20 .

10

Total Money Spent (AED)

sAGE ExpiOoRe EXPLAIN ELABORATE EVALUATE
-
Practice and Apply
Independent Practice and Extra Practice
The Independent Practice pages are meant to be used as the

homework assignment. The Extra Practice page can be used
for additional reinforcement or as a second-day assignment.

Levels of Complexity
The levels of the exercises progress from 1to 3, with Level 1
indicating the lowest level of complexity.

Exercises
1-7,12-18 8,19, 20 9-11
Level 3 H .
Level 2 €
Level 1 * L]
Suggested Assignments

You can use the table below that includes exercises of all
complexity levels to select appropriate exercises for your
students’ needs.

@I Approaching Level 1-7,9,19, 20
€D ontLevel 1-7 odd, 8, 9,19, 20

€ Beyond Level 8-11,19, 20

Common Error When graphing a linear function, students
may only graph two ordered pairs since any two points will
form a line. Encourage students to graph at least three ordered
pairs to check their work and reduce errors.

Lesson 3 Functions and Equations 593



Emphasis On | Exercise(s)
1 Make sense of problems and persevere in
: 0,1
solving them.
3 Construct viable arguments and critique the g
reasoning of others.
4 Model with mathematics. 9
8 Look for and express regularity in repeated 12.13
reasoning. 2

Mathematical Practices 1, 3, and 4 are aspects of mathematical
thinking that are emphasized in every lesson. Students are
given opportunities to be persistent in their problem solving, to
express their reasoning, and apply mathematics to real-world
situations.

Formative Assessment
Use this activity as a closing formative assessment before
dismissing students from your class.

TICKET

Out the Door

Have students describe the procedures they would use to
graph y = x + 3. See students’ work.

BS4 Chapter 8 Functions and Inequalities

) Multiple Representations The lable shows the area of a sguare Side
wilh the given side length. Length {x)
a. Variables Wrile an equation thal could represent the funclion lable. 1
F=Xx-xory= x 2
b. Braphs Graph the funclion. 3
4
¥
3
1)
I
L]
5
L
3
1
1
oy 1 23 4567894

c. Words s this a inear funclion? Explain.
no; The graph is curved; it does not form a line.

Tr
l"“ L H.O.T. Problems Higher order Thinking
=k

:) Model with Mathematics Wrile aboul a realworkd sitluation thal can
be represented by the equation y = Tx. Be sure lo explain whal the variables

represent in the siluation. Sample answer: Jassim is saving AED 7 per week to
buy a new DVD player. The variable y represents the total amount he has saved.

The variable x represents the number of weeks.

: Persevere with thlan}n Wile an equation lo represent the function in

g Rt o kg T = 5% — 3

putfd & 8 10 22 M B
Ouiputfy © (1 2 3 |4 5

: ':1 Persevare with Problems The inverse of a relalionship can be found by

cwilching the coordinates in each ordered pair. Complete the table for three
input and outpul values of ¥ = x + 3 and ils inverse. Then use the table 1o

wrile an equation of the inverse of y =x + 3. ¥ =x—3

Sample answer

y=x+3 Inverseof y = x + 3
Inpust [x) 1|2 |3 Inputijxj 4 5 6
Output(y) 4 5 & Ouwput{y) 1 2 3

WD
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MName My Homework
-
Extra Practice

O Identify Repeated Reasoning Write an equation to represent each
function.

2. Wpumfg 0 1 2 3 4 13, loputpy 1
Ouiputly] © N 22 33 M

y= |l= ¥y = 10x

:'ﬂ;;l'r"'“ ¥ Eoch outpur v is || Hmes each input =

Copgighi £ meGows-H i Towce 1

z |3

4|5

Output(yy ¥ |20 20 40 50

Graph each equation.
14, y=dx 15. y= 05« 6. y=x+05
[ fr ¥ '
8 LiF 8
? E 7 |
& T 1] |
5 & c |
i E 1 |
2 : 1 -
2 5 3 [
1 : 1 5
1
eyl -3 8h kg 8y of t 2 3456 7 B 95| oy 1 3 3 4567 8x|

17. A company charges AED 50 per month for satellile lelevision service
plus an additional AED 5 for each movie ordered. The equation
¥ = 50 + bx describoes the tolal amaunt ¥ a customer will pay if
they order x movies. Graph the funclion.

18. A fair charges an admission fee of AED 8. Each ride is an additional
AED 2. The equation y = 8 + 2x describes the lolal charge y for the
number of rides x. Graph the funclion.

Taotal Charge
CMa nwm S NE

Tatal Charge
cBNLINEBALR

1B

1 2 3
Mumber of Movies

Lesson 3 Functions and Equations

595



power UP Common Core Test Practice

Exercises 19 and 20 prepare students for more rigorous
thinking needed for the assessments.

19.

This test item requires students to reason abstractly and
guantitatively when problem solving.

Depth of Knowledge | DOK2

| Mathematical Practice MM

1 point | Students correctly answer each part of the
| question.

This test item requires students to reason abstractly and
guantitatively when problem solving.
Depth of Knowledge | DOK2
Mathematical Practice | MP1
2 points ' Students correctly place all four equations.
1 point | Students correctly place three of the four
| equations.

BS6 Chapter 8 Functions and Inequalities

19. The lable shows the total cost of admission to a zoo for different
numbers of guests. Determine il each stalement is lrue or false.

a. The tolal admission for 12 guests is AED 84. Il True

b. The equation y = 7x can be used lo
find the total admission for x guesls.

c. The lolal admission for 10 guests is AED 63. True

20. Malch each function lable to the correct equalion.

1 .
9‘ -

B |k

|

-l
LA

Pt
[}

et

‘Spiral Review

Graph and label each point.

A3 22. B[4, 3)
23 C[8.3) 24. Di6, &)
25. £3.1) 26. F[9, 4)
21. Gi4. 8) 28. Hi2, 6)

3 -

- 3 .

5

| B

B

IR

False
B True False
B False
equation: y=x+8
EqUETIo: ¥y=1x
equstion: |y = Sx
Eequation: ¥y=x+4
]
| A “G
i H -
i . |
4 £ 'F:
! |
3 & [ ||
: £
i £
o 12 3 45 6 F 8B 9% IE

29. Sumayya sludied 20 minules on Monday, 45 minules on Tuesday,
30 minules on Wednesday, and 45 minutes on Thursday.
Organize this information in the table. How long did she study

these four days? 2 hours and 20 minutes

30. |bwrahim bowght 3 notebooks for AED 5.85. How much did each

nolebook cost? AED 1.95

Power UP! Test Practice

Mumber of Tatal
Guests, x| Cosl (AED). y
1 7
2 H
3 n
4 8
y=5x
_y=m
y; x-: )
| ¥y=x+4
Day Time Studied jmin)
Monday 20
Tuesday 45
Wednesday 30
Thursday 45

WD
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Expressions -?I'ld Equations.

Lesson Lt
Multiple Representations of Functions

) Real-World Link

Museum A group of friends are going lo the museum. Each friend

sl pay an admision prece of AED 9.

Total Cost of Admission i': ¥
Mumberof  Total Cost P
Friends, x (AEDY, ¥ E 15
1 1 s
,}’ S 5
. 18 . 2 n
:E 15

T 27 -
4 36 5

P —
1:2 34 5%
Humber of Friends

1. Complele the lable and graph the ordered
pairs (mumber of friends, tolal cost).

2. Describe the graph.
The orderad pairs lie on a line.

3. Wrile an equation Lo find the cost of n tickets.
¥ = 9x, where y represents the total cost and x

number of friends

represents the

Ed

3

": 4. List the ordened pair for the cost when 5 Triends go to the museum.
z Describe the location.

3

i (5, 45); It i= 5 units to the right and 45 units up.

i Which () Mathematical Practices did you use?
L Shade the circle{s) that applies.

£ (1) Persevers with Problems (5] s Math Tools

i @Rem.ﬂmnactrr {E) Attend to Precision

g @Cumman.l‘ugmient (7)) Make Use of Stucture

Llseﬁepeated Reasoning

]

HOW are symbols, such as <,
>, and =, useful?

%) Mathematical Practices
LL34

Expressions and Equations

Focus narrowing the scope

Objective Construct and analyze different verbal, tabular,
graphical, and algebraic representations of functions.

Coherence connecting within and across grades

Previous Now Next

Students represented Students constrsct Students will sohe

functions wsing tables, and analyze maltiple inequalities by using

graphs, and equations. representations of mental math,
functions.

Rigur pursuing concepts, fluency, and applications
See the Levels of Complexity chart on page 603.

ENGAGE EXPLORE

v ) Launch the Lesson

Ideas for Use

You may wish to launch the lesson using a whole group, small
group, think-pair-share activity, or independent activity.

~ = Y Roundrobin In groups of 4, have one pair of

00 ) students complete Exercises 1and 2, and the other
pair complete Exercises 3 and 4. Ask them how the table,
graph, and equation all represent the same relationship
between the number of friends and the total cost in dollars.
12,35

Alternate Strategy

€% @ Have the students plot each point as they
determine the total cost. Have them discuss the relationship of
the y-coordinate to the x-coordinate and how this relationship
helps them to write the equation in Exercise 3.

D1,2,3,5

Lesson 4 Multiple Representations of Functions 597



ExPLAIN

Teach the Concept

Ask the scaffolded gquestions for each example to differentiate
instruction.

[,}xam_gles

1. Represent functions with words and equations.
€I» - What do you need to write? an equation to represent the
total cost t of p pies
= What is the cost of one pie? AEDS

@ » How can you find the total cost of 4 pies? Multiply
AEDS by 4.

» How can you find the total cost of p pies? Multiply
AEDS by p.

@ = Why is writing an equation useful? Sample answer: We
can use the eguation to quickly find the total cost for any
number of pies.

Need Another Example?

A goat's average heart rate is about 70 beats per minute. Write
an equation to find the total amount of heart beats b in

m minutes. b=T70m

2. Represent functions with words and equations.
@I» - What do you need to write? an equation to represent the
total number of breaths b in m minutes

= How many breaths does the average adult take in one
minute? 14 breaths

{I» - How can you find the total breaths in 10 minutes?
Multiply 14 by 10.
» How can you find the total breaths in m minutes?
Multiply 14 by m.
€Y - A newbomn baby takes 30-60 breaths per minute.
Write two equations, fo represent the minimum and

maximum number of breaths b a baby takes in m
minutes. b= 30m; b = 60m

Need Another Example?
There are 20 5ils coins in one dirham. Write an eqguation to
find the total number of 5-fils coins n in d dirtham. n =20d

BS8 Chapter 8 Functions and Inequalities

S

Variables

ew, com wie ey lether ot o
weviaple in o Eqasten. ¥
yeu seapa Hhe eouation,
wake sure ko label Hie sxet
with the cerveck vananie.

Key Com cep+> Represent Functions Using Words

and Equations

Words A runner’s distance in a marathon is equal to 8 kilometers per
howr times the number of hours.
Equation o — &t

Words and eqguations can be used to describe funclions. For example,
when a rate is expressed in words, il can be wrillen as an equation wilh
variables. When you wrile an equation, delermine what variables Lo use
1o represent dilferent guanlities.

T Examples )

1. The drama dub is holding a bake sale. They are charging AEDS
for each pie they sell. Write an equation to find the total amount
earned t for selling p pies.

Words Total eamed equals AED 5 times the number of pies sold.

Let f represent the total earned and

Variable o represent the number of pies sold.

Equation t 5 - D

So, the equalion is £ = 5p.

2. In a science report, Nisreen finds that the average adult breathes
14 times each minute when not active. Write an equation to
find the total breaths b a non-active person takes in m minutes.

Let b represent the lotal breaths and m represent the number
of minules.

The number of lotal breaths equals 14 times the number of
minuies.

So, the equation is b = 14m.

Got i+7 Do these problems to find out.

a. A mouse can ravel 8 kilomelers per hour. Wrile an equalion Lo find
the tolal distance d a mouse can travel in h hours.

b. Najla can make 36 cookies each hour. Write an equation Lo find the
total number of cookies ¢ thal she can make in fr hours.

WD
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Expressions and Equations

Copigh! I micTaya-H | Teunst oy

Represent Functions Using Tables

Table Graph
Time  Distance ﬁ d |
tht  (em)d =2 /
-
0 0 TE L A
a3 = 1‘; T
2 % a L .
] 1 2 3
Mumiber of Hours (h)

<He*y Comcept

Tables and graphs can also be used o represent funclions.

:@b Examples

e ¥
The Student Council is holding a car wash to raise money. They are
charging AED 7 for each car they wash.

3. Write an equation and make e Total
a function table to show the Washed,c = 'C | Earmed {AED), f
relationship between the 1 137 7
number of cars washed ¢ and T T
the total amount earned & 2 e | H
3 3 = 3 INT ¥
Using the assigned variables, the :
4 A%7 B

lotal earmed [ equals AED 7
times the number of cars
washed ¢ So, the equalion is § = Te.

The tolal earmed {outpul) is equal to AED 7 limes
the number of cars washed (inpul).

Write 7cin the middle column of the lable.

L, Graph the ordered pairs. Analyze _ 5 T
the graph. o ]
< 75 -
Find the ordered pairs (c, [). The ordered 2 ]
pairs are (1, 7), (2, 14), (3, 21}, and (4, 28 E 15 ' 1
Mow graph the ordered pairs. = 1: : 1
o 1
The graph is linear because the amount L S s
eamed increases by AED 7 for each car T 123456
Cars Washed

washed.

o derendent voriables
n Excomple 37 Explavin thalons,

—

independent variable: ¢;
dependent variable: &
Sample answer: The
independent variable is
the input and
determines the output,
or dependent variable.

'Examples )

3-L4. Use multiple representations of functions.
@ = How much do they charge to wash one car? AED7
= What are the input values? 1,2, 3, 4
= What are the oulput values? AEDT, AED14, AED21, AED28

m = What is the relationship between eoch input value and
its corresponding output value? The output value is 7
times the input value.

« What equation can be used to determine the total
money earned t for washing c cars? t=Tc

= Using the information in the table, what is the set of
ordered pairs? (1, 7), (2, 14), (3, 21), (4, 28)

= [s the graph linear? Explain. yes; The points fall on a
straight line.

€Y - if the Student Council earned $168 at the end of the
day, how many cars did they wash? 24 cars

= Suppose the Student Council earned AED30 in
donations in addition to the money earmed for all the
cars they washed. What equation represents the total
amount earned t for washing c cars? t=7Tc+ 30

= Use the equation you wrote above to find the total
earned altogether for washing 15 cars. AED135

MNeed Another Example?

Ali sells handmade notebooks. He charges AED25 for each
book. Write an eguation and make a function table to show the
relationship between the total amount earned in dollars £ for
selling b books. Then graph the ordered pairs and analyze the
graph. See Answer Appendix.
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Formative Assessment Use these exercises to assess
students’ understanding of the concepts in this lesson.

| If some of your students are not ready for
AW | assignments, use the differentiated activities below.

m @ Roundrobin Have students work in small groups to
complete Exercises 1and 2. Have each student contribute to
one part of the exercises. For example, Student 1 writes the
equation for Exercise 1a. Student 2 creates the table for

Exercise 1b. Student 3 graphs the ordered pairs for Exercise 1c.

Student 4, if available, leads the discussion for Exercise 2. If
Student 4 is not available, have Student 1 lead the discussion
for Exercise 2. (1, 3,5

€ @) Pairs Discussion Have students work in pairs to
alter the situation in Exercise 1 and determine how the
equation, table, and graph would be changed. For example,
one alteration could be that the cafeteria increased their price
to $5 per lunch. ©1,2,5

Common Error Watch for students who switch the
placement of the variables when they write the equation.
Suggest that they check their equation by substituting
ordered pairs into the equation and checking for a true
sentence.

600 Chapter 8 Functions and Inequalities

o

o Hey

4. The graph is linear
because for each
hour of flight, the
distance increases
by 30 kilometers.

c. Wrile an equation and
make a function lable o
show Lhe relalionship
between the total distance
d thal a bald eagle can
trawel in i hours.

d. Graph the ordered pairs of

the funclion. Analyze the graph

Got i+7 Do these problems to find out.

While in normal flight, a bald eagle flies at an average speed of
30 kilometers per hour.

Time (), h "1_2 3/

Distance (km), d 30 &0 90
d
*3.9q)
*2.£0]

1, 30

Distance {km)
aBEagfsaBgs

0O 12345 67E 9h
Time (h}

1. The school caleteria sells lunch passes thal allow a student to purchase
ary number of lunches in advance for AED 3 per lunch. [Examples 1-4)

a. Wrile an equalion Lo find {, the lolal cost in dirhams for a lunch pass

with n lunches. t= 3n

b. Make a function lable to show the relalionship
between the aumber of lunches n and the cost [

c. Graph the ordered pairs. Analyze the graph.

g

#it.3)

Total Cost [AED)
e hd Ll S LA ER ey B

o

=

12345678890
Mumber of Lunches.

The graph is a line because each ticket costs AED 3.

2. () Building on the Essential Question Why do you
represent functions in different ways?

Sample answer: to be able to analyze the relationship

between the two quantities in different representations

Humber of Lunches, o 1 2 3
Total Cost (AED), ¢ 3 6 9
| Rate Yourself! \

| How well do you undevstomd |
| Hhe Aifferent woves to
represent PunctonsT Circle [

=2

, o |

I|

| e Tl Hok Sa |
Mo Clews

SO o ST




Name My Homework

Copgighi £ meGows-H i Towce 1

‘n‘ An Alrican elephant eals 200 kilograms of vegelalion each day. [Examgies 14
a. Wrile an equaltion Lo find v, the number of kilograms of wegelation an

African elephant eals in d days. v = 4004
b. Make a lable 1o show the relationship

bebween the number of kilograms v an African
elephant eats in days d.

Humber of Days, d 1
Kilograms Eatem,¥ 200
c. Graph the ordered pairs. Analyze the graph. ¥
The graph is a line because with each day

the amount of vegetation increases by 200,

kllograms Eaten
2
=

200
100

V4

& | =4
400 600

{3, 600)*
#(2, 400)

(1, 200

2. ﬂ Model with Mathematics Reler 1o the graphic novel frame below for
Exercises a—c.

¥ S0, how much
da | owe Ahmed

Ticket Center o

Order _ Total
2 Tickets:

AED 24,95 each AED 64.50
Onling fee:AED f

a. Let frepresent the cost of ordering each Gicket online. Wrile an equalion
thal could be used o find the cost of ordering each lickel online.

49,90 + 2f = 64.50

b. Solve the equation from part a, AED 7.30

c. Another friend wanls o go to the concerl Whal is the total cost of
ordering three tckels online?

AED 96.75

1 F id
Humber of Days

ExPLAIN ELABORATE EVALUATE

Practice and Apply

Independent Practice and Extra Practice

The Independent Practice pages are meant fo be used as the
homework assignment. The Extra Practice page can be used
for additional reinforcement or as a second-day assignment.

Levels of Complexity
The levels of the exercises progress from 1to 3, with Level 1
indicating the lowest level of complexity.

Exercises
1,8 2,3,9-12 4-7
Level 3 H .
Level 2 €
Level 1 * L]
Suggested Assignments

You can use the table below that includes exercises of all
complexity levels to select appropriate exercises for your
students’ needs.

@I Approaching Level 1-4,6,7,11,12
C» onLevel

€ Beyond Level 2-7.1,12

4,6,7.1,12

Lesson 4 Multiple Representations of Functions 601



|

Emphasis On Exercise(s)
1 Make sense of problems and persevere in 5
solving them.
2 Reason abstractly and guantitatively. 4.7
3 Construct viable arguments and critique the 10
reasoning of others.
4 Model with mathematics. 2.6

Mathematical Practices 1, 3, and 4 are aspects of mathematical
thinking that are emphasized in every lesson. Students are
given opportunities to be persistent in their problem solving, to

express their reasoning, and apply mathematics to real-world
situations.

Formative Assessment
Use this activity as a closing formative assessment before
dismissing students from your class.

TICKET

Out the Door

Have students write how the concepts in earlier lessons on

tables, rules, graphs, and equations helped with this lesson

on mulftiple representations of functions.

Use the following writing prompts. See students’ work.

= In previous lessons, | learned...

= In this lesson, | leamed...

» What | learned in previous lessons helped me with the
concepts in this lesson because...

602 Chapter 8 Functions and Inequalities

£Y Khalid receives AED 20 per week for allowance and eams an additional
AED 5 for each chore he compleles.

a. Wrile an equation to find (, the lolal amount earned for ¢ chores in
one week. T = 20 + Sc; where t represents the total earned and
¢ represents the number of chores

b. Make a function table to show Lhe
relationship between the number of chores
completed ¢ and the lolal amount eamed
[ in one week il Khalid compleles 1, 2, or

Number of Chores, © { 1 2
Total Earned (AED), t 25 | 30

3 chores.
c. Graph the ordered pairs. = t
d. How much will Khalid earm if he completes = 10
I {3.35) =
5 chores in one week? AED 45 % - .30
£ 35 1, 75)
20
e. ldentify the independent and dependent _‘E =
variables. The independent variable is the . p:
number of chores and the dependent o 1 7 e
variable is the total earned. Number of Chores

*‘T{) H.O.T. Problems Higher 0der Thinking

i

4. 5 Reason Abstractly Whal would the graph of ¥ = x look like? Name
three ordered pairs that e on the line. Straight line; Sample answer:
{0, 0}, {1, 1), and {2, 2)

5. D Persevere with Problems Boards 4 U charges AED 10 per hour Lo rent

a snowboard while Slopes charges AED 12 per hour. Will the cosl 1o rent
snowboards al each place ever be the same for the same number of hours

aflter zero hours? If o, for what number of hours? 10; The graphs

of the lines will never meet other than at zero hours.

6. 3 Model with Mathematics Wrile a realworld problem in which you
could graph a funclion. Sample answer: A cable company charges a AED 50

start up fee and AED 60 a month.

A '3Emn Abstractly A movie rental club charges a one-time fee of AED 25
lo join and AED 2 for every movie rented. Wrile an equaltion thal represents

the cost of joining the club and renting any number of movies. €= 25 +2m

35

WD
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Name My Homework _

8. In avideo game, each player eams 5 points for reaching the next level
and 15 points for each coin collecled.

> a. Wrile an equalion Lo find p, the lolal points for collecling ¢ coins after

Ll
Bk reaching the next level. F= %+ |5c

Teral points p eguals |5 times Hae wwsiper of coing o collected plus

5 points For remching Hae wext level So, Hae equationis p= 5 + 15

b. Make a lable Lo show the relationship

Mumber of Coins, 1 2 3
between the number of coins collected = /
¢ and the tolal poinls p. Total Points. p 20 35 50 £

c. Graph lhe ordered pairs. Analyze the graph. ol®
The graph is a line because each coin is o~ B0
£ o @,50 .
worth the same amount. £
E 30 *[2.35]
v o *0, 204
0
[ 1 2 3c
Coins Collected
9, Two music players charge different rates. The Music Man charges H 3 o o
AED 45 per hour and Road Tunes charges AED 35 per hour. Write & Music Man [
equalions o represent the tolal cosl @ of hiring either music player = “;: FiPa
" 2 o
rm EII"IH I"ILImbEI" U[ hﬂum . HLI'S.H: mal'l'. t= 45'1: M Tm E (1] ' { 4
t = 35n; where t represents the total cost and n represents the i ; L _"M"m,& ||
1 1 1 n
number of hours o 1 2 3 1
Mumber of Howrs [h)

Copy and Solwe For Exercise 10, show your work on a separate
piece of paper. See margin.

10. {:}Gmntmct an Argument A calering service offers lasagna and
chicken parmesan. Each pan of lasagna serves 24 people.

a. Wrile an equalion o represent the number of people n served by any
number of pans p of lasagna.

b. Make a function table lo show the relaionship between Lhe rumber of
pans p and the number of people served n.

c. Graph the ordered pairs.

d. The same catering company offers chicken parmesan thal serves
16 people per pan. How many more people would 5 pans of lasagna
serve than & pans of chicken parmesan? Explain your reasoning 1o a
classmale.

Copgighi £ meGows-H i Towce 1

Additional Answers

0a. 24p=n
10b.

NumberofPans(p) |0 (1 [ 2 | 3
People Served (n) 0 |24 |48 |72

10c. 80
7o
60
50
40
30
20
10

Total Number Served

0 1 Z 3 4
Number of Pans

10d. 40 people; 5 pans of lasagna serve 120 people and 5 pans
of chicken parmesan serve 80 people.

Lesson 4 Multiple Representations of Functions 603



power UP! Test Practice

Exercises 11 and 12 prepare students for more rigorous thinking
needed for the assessment

M. | This test item requires students to explain and apply mathematical
concepts and solve problems with precision, while making use of
structure.

| Depth of Knowledge | DOK1

| Mathematical Practice | MP1

2 points _ Students write and solve the equation.
1 point Students write OR solve the eguation.

12. | This test item requires students to analyze and solve complex real-
| world problems through the use of mathematical tools and models.

| Depth of Knowledge | DOK3
| Mathematical Practices | MP1, MP4

2 points | Students correctly complete the table,
graph the points, and write the equation.

1 point | Students complete the table and graph,
burt fail to write the equation OR students
complete the table and write the equation,
but fail to graph OR students incorrectly fill
in the table, but graph and write an

| equation based on that emor.

604 Chapter 8 Functions and Inequalities

M. For each lable Humaid wails on al a reslaurant, he is paid AED 4.00 plus 18%
of the total bill. Let b represent the amount of the total bill and lel m represent
the lotal amount of money Humaid eams.

‘Wrile an equalion that could be used to find the total amount of money
Humaid eams per lable. | m= 018b+ 4
Il a table has a tolal bill of AED 35, how much will Humaid eam?  AED 10.30

12. Hamdan read 9 pages of a book last night. Whike riding the bus 1o school this
maming, he reads an additional 2 pages each minule. Complete the lable
below showing how many lotal pages Hamdan will have read after m minutes
ol reading on Lhe bus. Then graph the ordered pairs on the coordinale plane.

z mp
I !_IE ! .l 1 |
a 9 :': +
1 1 i,
[3 - L]
7 13 E. 2]
o
13
3 15 4
P 17 3
B Bl e B
Minutes
Wrile an equabion Lo represent the siluation. ' p=2m+9

‘Spiral Review

Fill in each with << or > to make a true statement.
13. 116 (< 181 . 53 > |61 5. 105 (< 1115

16. 50 (< /500 712 (> 12 18. 44 (< |49

19. Omar swam 13 laps on Sunday, 12 laps on Monday, 16 laps on
Tuesday, 15 laps on Wednesday, and 10 laps on Thursday. Graph each
of these numbers on the number line. Which day did he swim the

greatest number of laps?  Wednesday

* L e .
& 7T 8 3 0 MR DO UWEBEW

WD
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Expressions and Equations

-G igatior FOCUS narrowing the scope

. b~y . - i = Objective Solve problems by making a table. This lesson
Make & Table emphasizes *)Mathematical Practice 4 Model with

Mathematics.

il g o il . a3 o

Make a Table Students make a table to organize data given in
a problem. By recording values that represent relationships
between changing guantities, students use tables to solve
problems that require extending given information.

Case #1 Splitting Up

Blue-green algae is a type of bacteria
that can double its population by
splitting up to four times in one day.

H it arows et Hhis verhe, how
—— wall e Fonmed

Coherence connecting within and across grades
it Hae end of one doyd

Now Next
s Students solve non-routine problems. Students will apply the make a table
strateqy to solve problems.

ﬂ Understand whoat are the facts? )
Blue-green algae can double ils population up lo four limes in one day. ngnr pursuing concepts, fluency, and applications

2 Plan what is your s = See the Levels of Complexity chart on page 609.

Make a lable Lo display and organize the information.
@ EnGAGE BExPLORE ExPLAIN ELABORATE EVALUATE

sap il v § Launch the Lesson

l T — [-'M !m_h"m | The problems on pages 607 and 608 are intended to be used

! 0 ! - X2 as a whole-group discussion on how to solve non-routine
! | L / P X3 problems and are designed to provide scaffolded guidance.
| 2 4 -— w7
1 T 8 — w7 =
: - - - Case #1 Splitting Up
) ' m Extend the problem by asking the question below.
é Check Does the answer make sense? Ask:
Use the equation § = 2" where n represents the number of imes the bacleria = If the rule t = 2" represents the total number of bacteria t
splil and I represents the Lotal number of bacteria. 2* = 16 after n splits, write a rule that represents the total number of
5 - ' : : baocteria t at the end of d days. Assume the bocteria split
i our times eac i imn. answer: t = 2%,
5 fi h day. Explain. Sa 247 At the
5 (D Justify Conclusions If the bacteria continue 1o grow at this rate, would end of one day, the rule f = 2* gives the total number of bacteria.
2 M i S e S i 2 Explain. YeS: Sample answer: At the end of two days, the rule t = 2® gives the total number of
g The number of bacterl id be greater than 1,000 by the end of Day 3. bacteria. The exponent is equivalent to 4d.
E
5

Problem-Solving Investigation Make a Table 605




Case #2 Game On!

m @ Think-Pair-Share After students answer the
problem individually, have them pair up and share their
responses aloud. Students should discuss any differences and
make sure the correct answer is obtained. ©1,3,6

€ @) Pairs Discussion Have students work in pairs to

answer the following extension guestion. Q 1,5

Ask:

= How does making a table help you solve the
problem? Sample answer: Making a table helps organize the
information for Hareb and Husam to easily see when they both
will have the same score.

Need Another Example?

Mohammad wants to rent a karacke machine for a family
reunion. The prices to rent the machines from two different
companies are shown. For how many days must he rent the
machine for the cost from each place to be the same?

: i -
Company . Deposit  Cost per Day
Obaid’'s Music AEDS AED125
S AED4 AED150
Komer

ik | Total Cost (AED)

of Dy ! Obaid’s Music Karaoke Korner

0 | 0 0
1 | 5+ 125N =625 4 + 1.50{1) = 550

| h+125(2) =150 4 +1.50{2) = 7.00

2
3 5+ 1.25(3) = 875 4+ 150{3) = 850
4

| 5+125(4=10.00 | 4+ 150(4)=10.00

He must rent the machine for 4 days for the cost to be the same.

606 Chapter8 Functions and Inequalities

nd Hipsanm are tacting TwWo Ve

Hareb 2 ;
sion he rece!
T 2 otes. Im Husa

O

Ayt |

2

e Video game.
plus 1 point for each

points at the start of i

reions of 2
ciart of the game.
-I'“.'E i!t “'tE‘ J.ﬂl't
o mi's version he Feceives 20
jevel he completes.

T
pomES

me, and 2 points for each

5 = wLADET O
e sow

.----'-'-""__—_—.-'

i vaalda, lusege
Level uill Haey oot e

Understand
Read the problem. What are you being asked to find?
| meed ba fngd the level at which they will have the same number of points

Underline key words and values in the problem.
What information do you know?
Herels starbs with 25 points o covrns | 1 poiut for each leyel.

Husown storks with 20 PoiRtS s Eorws 2 points for each level.
Plan

Choose a problem-solving strategy.
| will use Hae make a table

Colve

Use your problem-solving strategy to solve the problem.

;1—-'.:&{-95}-.

Stk level | | levelZ  Level3 Level4  lLevels I/
Marereiy 25 26 27 28 29 30 4
Hugow 20 2 24 26 28 30

g, Heweo o Husews will hawe Hhe sewse scove after cmiel-ih.g

Level | 5 | 'il
-5
Check H
1
Place the level number answer in each box and evaluate to check your answer. E
Hareb: 25 + 1 |5 ) = 30 i
Hus.‘m‘l:il]+{2>'c 5 }=3l:l %
i
i
g
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Coparight & mcSamaH | Feues o1

fESLLL a4l &da o f8 &880

Waork with a small group to solve the following cases.
el Show your work on a separate piece of paper.

Cellednomedte

Case #3 Geometry

Determine how many cubes are used in each step.

eyt sthep.

Case 4 CarRental

Hassan needs g renl @ car for 9 da
The cost of renting a car is AED GG
and AED 42 50 to fi) up the gas tan

o Hae Ll

AED 652 49

Al otk of e

Case ®5 Numbers

The difference betwean by whale numbers is 4
is 1,800

wlnmt oW THE

]

i B S A

Vs o take on vacalion,

Pex day, AED 1599 fur insurance.
k. '

1
T oy

Their product

Expressions and Equations

ExPLAIN ELABORATE

y } Collaborate

Levels of Complexity

The levels of the exercises progress from 11to 3, with Level 1
indicating the lowest level of complexity.

Exercises
3.4 5 6
Level 3 4 L ]
Level 2 &
Level 1 * L]

1 @) 3-Step Interview After students complete Cases
3-6, have students work in pairs and interview one another by
asking the following questions. After each student has been
interviewed, in small groups, have each partner introduce their
teammate and summarize the information that was shared
during the interview. $1,3,5

Ask:

How did you decide what information from the drawing in
Case 3 should be placed in the table? Sample answer: |
counted the number of cubes in the first step and then counted
the number of cubes in the second step. From the relationship of
the two steps, | created a table that shows the relationship of the
number of steps to the number of cubes in each step.

What exercises could be solved using another problem-

solving strategy? What strategy? Sample answer: Case 5;
make a pattern. Case 6; guess, check, and revise.

€ @ Trade-a-Problem Have students choose one of the
Cases and write a problem similar to that case. Then have

them trade their problems with another student to soive the
case. Have students share their answers with each other and

50 and 36 }
Case %6 Money
ﬁ The admission for a fair is AED 6 for adults, AED 4 for children, and AED 3
e —@ for senior citizens. Twelve people paid a total of AED 50 for admission.
B i = evttended, o H

J 2 adults, 2 senior citizens

work to resolve any differences. 91,3, 4

Problem-Solving Investigation Make a Table 607



(Mid-Chapter Check )

If students have trouble with Exercises 1-9, they may need
help with the following concepts.

sequences (Lesson 2) 1
function tables (Lesson 1) 24
finding a function rule (Lesson 2) 51
writing equations to represent functions (Lesson 4) 3
using functions (Lesson 3| 9

Vocabulary Activity

0 (Y Rally Coach Have students work in pairs to
Ao complete Exercises 1 and 2. Have Student 1 speak
aloud their response to Exercise 1, while Student 2 listens,
coaches, and encourages. Then have students trade roles for
Exercise 2. If students are having trouble remembering the
definition of a sequence, have them discuss how the word
sequence is used in everyday life. @1, 3

Alternate Strategy

€1 Give several examples and nonexamples of arithmetic
and geometric sequences, using index cards. Have students
sort the sequences into three piles, arithmetic, geometric, and
neither. Have them justify why they chose to sort the
sequences into their respective piles. £1,3,7

608 Chapter 8 Functions and Inequalities

\Vocabulary Check on
1. Defline sequence. Give an example of an arithmelic and a geomelric
Sequence. [Leson J)
A sequence is a list of numbers in a specific order; Sample answer: 2, 4, 6, 8...
is an arithmetic sequence and 2, 4, 8, 16... is a geometric sequence.
2. Fill in the blank in the senlence below with the correct term. jLeson )
A function is a relation thal assigns exaclly one outpul value 1o ona
inpul value.
E'Ekills Check and Problem Solving )
- AN o 5 R el e e o et T et P T
Complete each function table. jLeson )
| i | z+s Output b O Output |
a 2(0)+ 6 [ / i) 20)+1 1
| 2()+ 6 8 | 3 +1 4
Z 2(2)+ 6 10 A 32 +1 7
Olﬂmﬁﬂrﬂtm Find the rule for each function table. e 3
5. T | 2x 6. T ax—1 |z Ix+2
Input {x) = Output | | Input () Output . Input (x)  Output
3 G [ 1 [ 3 2
4 ] 2 7 3 n
5 0 3 b1l 4 M
8. Ali reads an average of 21 pages each day. Wrile an equalion Lo represent
the number of pages read afler any number of days. e g
p=2d
9. ﬂl!nnm Abstractly The lable shows the cost of renling an inner ube linputfx)  Costir)
o use al the Wave-a-Rama Water Park. Explain how to wrile an equation o f i
represent the dala in the tlable. Then give the equation for the data. Lesson 3 2 A
Sample answer: First find the difference in the output values {cost). Each 2 i
4 AED 22.00

value increases by 5.50, so the equation includes 5.5x. Since each output is
exactly 5.5 times the input value, the equation is ¥ = 5.5x.

SO o ST




Expressions and Equations

Cort AT Gy | T8

({1 150]

ARV R T VG sl

ln:;;iry Lab

Inequalities

@ HOW can bar diagramss help you to compare quantities? r’_:'::':ﬁ

In saltwater fishing, any lounder thal ks caughl
iridny b kopl if it is gresater than or egual bo
30 centimeters bong. Any llounder shorter than
that must be released back inlo the wates.
lsmail caughl a flounder Lhal is 35 centimelers
lomg. He wanls 1o know if e can keep the fish.

= o= . o
ands;OnJActivity]
An inegualily i a mathemalical sentence thal companes

guanlities. An inequality Bke x < 7 or x > 5 can be wrillen
lo express how a varable compares 1o a number,

Step1 | Label the minimum length of flounders thal

may be kepl
|‘ """" 30 centimeters| ----- ‘I
minimum length of flounder
IIII:.1:ZI : E:ﬂ: :HD:IEI

|-

:S:tnpli‘ | Label the length of the flounder Ismail caught on the top bar diagram.

| ------ 35 centimeters ---—--— ‘I
length of lounder Ismail caught
} ------- 30 centimeters —----- *I
minimum length of flounder |
t t — t f—t t
0 10 i) 35

The bar representing lsmail's fish i longer
the minimum kength thal can be kepl.

So, lsmail =" keep the flish.

than the bar representing

-w

Focus narrowing the scope
Objective Model inegualities using bar diagrams.

Coherence connecting within and across grades
Now Next

Students will use bar diagrams to model Students will sohve inequalities by finding
one-variable, one-step inequalities that if the given va make(s) one-variable,
represent problems. one-step inogualities true.

Rignr pursuing concepts, fluency, and applications

See the Levels of Complexity chart on page 612.

@ At the end of this lab, students should be able to
answer “HOW can bar diagrams help you to compare
quantities?”

The activity is intended to be used as a whole-group activity.

fHandszOnActivity | )
@1 @) Pairs Discussion Have students work with a
partner to complete the activity. Have them practice saying the
term ineguality aloud and explain how the prefix in- helps them
to remember the meaning of the term inequality. Then have
them respond to the following questions upon completion of
Steps1and 2. D1,3,6
Ask:
= Give some sizes of the fish Ismail would have to throw back.

Sample answers: 29 cm, 27 cm, 25 cm, 10 cm

= Whaot will Ismail need to do if the fish is exactly 30 cm long?
Explain. He will get to keep the fish because the inequality is
“greater than or equal to".

Inquiry Lab Inequalities 609



Collaborate

The Inwestigate section is intended to be used as a small-
group investigation. The Create section is intended to be used
as independent exercises.

Levels of Complexity
The levels of the exercises progress from 1to 3, with Level 1
indicating the lowest level of complexity.

Exercises
1-4 5-6
Level 3 : .
Level 2 A
Level1 % [ ]

€1 () Think-Pair-Write Have students read Exercises 1
and 2 individually. Give them one minute to think through how
they would draw bar diagrams for each. Then have them work
with a partner to share their responses. #1,3,4,5

€ @ Pairs to Groups Allow students in pairs to
complete Exercise 5. Then, have pairs team up to form groups
of 4 to respond to the following question. 21,3

Ask:
= Determine if the x-values 5, 7, or 8 are true for the inequality
x < 8 The values of 5 and 7 are true, but a value of 9 is not true.

@ Students should be able to answer *“HOW can bar
diagrams help you to compare quantities?” Check for student
understanding and provide guidance, if needed.

610 Chapter 8 Functions and Inequalities

g
ol
aluuml with Mathematics Work with a partner. Draw bar diagrams to
solve each problem.

1. For flighls within the Uniled States, luggage 2. Adnan needs al keasl 20 minutes between
sl be no more than 30 kilegrams. Suha®s the: end of his soccer practice and the star
luggage weighs 33 kilograms. Can she lake the of his dentist appointment. His praclice ends

al 4:30 and his appointment is al 5:00.

Does he have enough lime? Y25

luggage on her flight? e

ey |_ weight of Suha’s luggage I
o I time available
|_ maximum weight of luggage ]
\ i | '
] 5 M 1B 20 25 30 I5

Iminim um time needed |

LT .
o T e e e e
0246 383WTEHIBIEBNITMMEIEIWD

3. ™ Reason Inductively Which inegualily is used when the siluation involves
a “minimum®? Explain. greater than; Sample answer: By using the term “minimum”,
the situation is asking for the least value possible, so all other values that make
the inequality true would be greater than er equal to the minimum.

4. '5Bnnmn Inductivaly Which inequality is used when the silualion imvolves
a “maximum®? Explain. less than; Sample answer: By using the term
“maximum”, the situation is asking for the greatest number possible, so all

other values would be less than or equal to the maximum.

5. ':J Reason Inductivaly Wrile a rule for determining possible values of a
variable in an inequality. Sample answer: Using a number line, determine

where the possible values lie in relation to the stated value. If the possible
wvalue is to the left, it is less than. If it is to the right, it is greater than.

6. @ HOW can bar diasgrams help you o compare quanlilios?
Sample answer: The length of two bar diagrams can help you determine

if two quantities are equal or if one amount is greater than or less
than the other.

SO o ST
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Lesson5

Inequalities

Vocabulary Start-Up

An inequality iz a mathematical sentence thal compares quanlities.

s S e — - - = —

| Detimition ‘7_ - '*.-.-,rub-o'l-r]

| A mathematical sentence =, <, =, and =

|| indicating that two quanhhe!. J |
I are not equal. ||
f—————= me»-—amhi-}« —
| Erevaple e Hemermmple |
|| Sample arnswer: 6+ x> 13 | Sample answer: 6x = 18 |I
| |
| || |
]

L | )

— e >

Compare the following using < or >.
1. the score afler 2 goals is | < | the score after 3 goals

2. the cost to download 10 songs is | = | the
cosl o download 2 songs

3. the oulside lemporature n sumimer is | 2> | the outside
lemperalure in winlor

4. the height of a 15l grade student is << | the
height of a 6th grade student

5. [he time Lo eal lunch is | = | the lime Lo brush your teeth

Y ?
3 Which () Mathematical Practices did you use?

& Shade the circle(s) that applies.

i (1) Parsevere with Probiems {5 is= Math Tools

"E (Z) Reason Abstractly {&) Attend to Precision

g () Construct an Argument {7 Make Uisa of Structure

I:- (4) Modal with Mathematics Lis= Repeated Reasoning

= _Emrntial- Question |

\@) Real-World Link .

HOW are symbols, such as <,
>, and =, useful?

inequality

) Mathematical Practices
123, 4,6,7

Expressions and Equations

Focus narrowing the scope

Objective Solve inequalities by using mental math and the
guess, check, and revise strategy.

Coherence connecting within and across grades

Previous Now Next

Students modeded Students sohe Students will write and
one-variable, one-step inequalities by finding if graph one variable, ome
nequalities using bar given value{s) make(s) step inequalities.
diagrams. inequalities true.

Rigur pursuing concepts, fluency, and applications
See the Levels of Complexity chart on page 617.

ENGAGE EXPLORE

Launch the Lesson

Ideas for Use

You may wish to launch the lesson using a whole group, small
group, think-pair-share activity, or independent activity.

~ = ¥ Roundrobin Have students work in small

EfT-i) ) groups to complete the graphic organizer. Have
each student be responsible for providing responses for one
of the sections. Then have the group discuss each section and
decide together what their final response should be. Have
them record their final response. 91,3,5

Alternate Strategy

I®» Have students interchange the equals sign in the
equation 15 + 17 = 32 with an inequality symbol that would
still result in a true statement. Have them justify their

response. 91,3
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GE LoRE  EXPLAIN IR
Teach the Concept
Ask the scaffolded guestions for each example to differentiate Key Concept Inequalities
Symbois o = = =

instruction.
"1| JovE Lo Waords sisbess than |- is greater +is less than or | - is greater
[Eﬂﬂlﬂlﬂﬂ# J « is fewer than | than equal to than or equal
« s more than | « is at most -
1. Determine the solution of an inequality. - s at least
€I» - Using words, what inequality symbol is being used? Examples 3<5 B4 7=10 12=9

less than

= What operation is being performed on the variable?
addition Inequalities can be selved by finding values of the variables thal make

Lhe inequality rue.

@ = Suppose the less than sign was an equals sign. What

would you do to determine the solution of the

equation? Replace fwith each value and simplify to see E; I

which value(s) make(s) a true equation. ' J
= How would you determine which value is o solution of 1. oOfthe numbers 6, 7, or B, which is a solution of the inequality

the inequality? Replace fwith each value and simplify to i

see which value(s) make|s) a true inequality. Replace fwith each of the numbers.
«Is6+2<9?yes Is7+2<9”no0 IS8+ f+2<9 Winte the inequaiiy.

2 <97 no 6+21L9 Replace fwith 6.

B8<9 v Thisisaiue sEement

@ = If f = 8, would the inequality be true? Explain. No; Mis
not less than 5.

f+2 <9 the .
= If f = 4, would the inequality be true? yes = o

7+2+9 Replace fwith 7.
= If f = 0 would the inequality be true? yes 99 X% Thsknotaimesement
» Using words, explain what numbers would make this g
frue stotement. any number less than 7 f+2<9 Wit the inequaiity.
Need Another Example? B+2Z18 Replace fwith &
Of the given values 3, 4, or 5, determine which value(s) make(s) W0<9 X Thisisnot atue siaement
the inequality m + 9 > 13 true. 5 Since the number & is the only value thal makes a brue slalement,

6 ie a solution of the inequality.

“"E;'l'l-" Got 7 Do this problem to find out.

WD

a. Of the numbsers 8, 9, or 10, which is a solution of the ineguality
o 10 n—3 > 6?7

[
E———
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Determine Solutions of an Inequality

Since an inequality uses grealer than and less than symbols,
one-variable mequalities have infinitely many solutions. For example,
any rational number greater than 4 will make the inequalily x > 4
Lrue.

Examples

Is the given value a solution of the inequality?
2. x+3>9x=4

x+3>9 Wirite the inequality.
4+3%9 Replace xwith 4.
T#9 Sampify.

Since 7 is not greater than 9, 4 is not a solulion.

3. 2=18—y,y=6
12=18—y Wirite the inequality.
12L£18-86 Replace ywith 6.
12 =12 Shmplify.

Since 12 = 12, 12 is a solulion.

Iy, 7T=1+xx=8

17=M"N+=x Write: the inegquality.
71+ 8 Replacexwith 8 |
7y B® Sampiy.

Since 17 s notl greater than or equalte. 1 | 8 jspota
solulion.

Got i+7 Do these problems to find out.

b.at+7>HBa=9
dnr—4<6n=10

e 2X2=15+bb=86
e 12=5+0.9=7

Expressions and Equations

Mrz:},;.fw

F—

Sample answer:
4and 5

e 'y

‘Examples j

2. Determine the solution of an inequality.
@ = Using words, what inequality symbol is being used?
greater than

» What volue must the simplified expression x + 3 be
greater than? 9
m = How can you determine whether or not 4 is a solution
of the inequality? Replace x with 4 and simplify.
/54 +3>97 no
= Is 4 a solution of the inequality? no
m = What value would be a solution of the
inequality? Sample answer: 7
= Using words, explain what numbers would make this o
true statement. any number greater than 6

MNeed Another Example?
In the inequality o + 6 < 12, is @ = 5 a solution? yes

3-L4. Determine the solution of an inequality.

€ - Using words, what inequality symbol is being used in
Example 3?7 Example 47 less than or equal to; greater
than or equal to

= What does the inequality in Example 3 mean, using
words? Example 4?2 12 is less than or equal to the
difference of 18 and y; 17 is greater than or equal to the sum
of 11 and x.

Y - Refer to Example 3. How would you determine whether
or not 6 is a solution of the inequality? Replace y with 6
and simplify. /s 12 <18 — 67 yes Is 6 o solution of
the inequality? yes

Refer to Example 4. How would you determine whether
or not 8 is o solution of the inequality” Replace x with B
and simplify. /s 17 = 11+ 87 no [s & o solution of the
inequalify? no

€]Y - Give another value of y that is a solution of the
ineguality in Example 3. Sample answer: 4

Need Other Examples?
In the inequality 18 << 21 — b, is b = 4 a solution? no
In the inequality 15 = 22 — ¢, is ¢ = 7 a solution? yes
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'Examples )

5. Determine the solution of an inequality.

m = How will Tarek receive o bonus? If he makes more than
20 balloon bouquets in one month, he will receive a bonus.

= What does the table show? the number of balloons Tarek
sold in July, August, September, and October

m » How would you determine in which months Tarek sold
more than 20 balloons? Replace b in the inequality b =
20 with each of the values given in the table and simplify.

» Did he eam a bonws in August? Explain. No; 12 is not
greater than 20.

@ = If Tarek made exactly 20 balloon bougquets one month,
would he receive the bonus? Explain. no; he must make
more than 20 balloon bouguets.

Need Another Example?

A state park recorded the number ' Nomber
of cars entering the park on certain Day of Cars
days last week. On which day(s) did

more than 65 cars enter the park? Monday 13
Use the inequality c = 65, where Wednesday 66
represents the number of cars )

to solve. Wednesday Friday 37

Formative Assessment Use these exercises to assess
students’ understanding of the concepts in this lesson.

(| If some of your students are not ready for
S assignments, use the differentiated activities below.
1 @ Team-Pair-Solo Have students work in small teams
to complete Exercises 1 and 3. Then have them divide into
pairs to complete Exercise 2. Have students complete Exercise
4 on their own, then compare their answers with their partner.

M1

€ @ Pairs Discussion Have students work with a
partner to determine three more solutions to each inequality in
Exercises 1-5 that are not already listed. Have them verify their
solutions using substitution. )1
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el . .
'@; Example J
5. Tarek works at a gift shop. He receives

a bonus if he makes more than 20
balloon bouguets in a month. Which

‘Balloon Sales
Month Mumber Sold

months did Tarek receive a bonus? Use | luly 5

the inequality b >> 20, where b represents | 5,0, ]

the number of balloon bougquets made

each month, te solve. ' s
October 12

Use the guess, check, and revise slralegy.

Try 25, Try 12 Try 18. Try 32

b= 20 b =20 b= 20 b= 20

B> Yes 1>20 Mo 1B/>=20 Mo 32>20 Ye
So, Tarek received a bonus in July and October.
s Uil T e
Guided Practice

T

Determine which number is a solution of the inequality. Txangen

1L 9+o<177.897 2. b—10>51415161

Is the given value a solution of the inequality? Euampe 2 4
3. x—6E=hx=15 4 32=8nn=73
no yes

5. Il the bakery sefls more than 45 bagels in a day, they make a profiL Use
the inequality b > 45 Lo determine which days the bakery makes a profil.
JExample 5]

- T |

444;;.44.svl.ood:smuua-st:umo +s & 1' | m \‘b{l’ﬂelﬂ I
= |
- | , .
: | undevstomd low to |
50 sobve mequalities |
ad
4

wfjreai’ You're ready to move onl

A : 4 £ d

z |
Friday and Saturday | ,
1 sHl bowe somie questions |

' Alpout sching nequelities. |
6. @. Building on the Essential Question How can menlal | ol L [

math help you find solulions lo inequalities? [ |
Mental math can help determine if a certain number [

makes the inequality true.

ming aprdgang

WD

W




MName My Homework _

Determine which number is a solution of the inequality. Exmge
£ 1+7/<75675 2.g-3>46788

e
e ¥
e

Is the given value a solution of the inequality? (Cusgie? 4
3 g—2>16qg=20 Yes 4 1 —7<10,1=28 Mo

5. The lable shows the number of different types of roller coasters in

the Uniled Slates. An amusement park wanls to build a new rofler Type
coaster. They will only build a roller coaster il there are less than 10 St dow (<teed)
of that type in the United States. Use the ineguality r < 10, where ris Sit down {wood)
the number of a certain lype of roller coaster, Lo detlemine which inverted
type(s) can be buill. Examge 5
stand up or suspended e
u rSu
a Stand up
Suspended
6. The lable shows the number of different lypes of movies in Zayed's Movie Type
collection. He wanls o buy a new movie 1o add 1o his collection. He
only wanls to buy a movie if he already has more than 15 movies of e fem
thal type. Use the irequality mr = 15, where m is the number of the Comedy
lype of movie, Lo delermine which type(s) he can buy. sl 5 Drama
action or comedy Thriller
¥7 The number of text messages Shaima senl each month is shown in the

lable. She can send no more than 55 messages each month S
withoul being charged. Use the inequality [ = 55, where [ is the January
number of lexl messages in a month, o determine in which
months she exceeded her limil Il each additional text costs AED 0.25, :
how much was Shaima charged from January 1o April? March
Jan. and Feb.; AED 0.75 Mgl

Copgighi £ meGows-H i Towce 1

sAGE ExpiOoRe EXPLAIN ELABORATE EVALUATE
-
Practice and Apply
Independent Practice and Extra Practice
The Independent Practice pages are meant to be used as the

homework assignment. The Extra Practice page can be used
for additional reinforcement or as a second-day assignment.

Levels of Complexity
The levels of the exercises progress from 1 1o 3, with Level 1
indicating the lowest level of complexity.

Exercises
1-6,14-19 7,8,20-22 9-13
Level 3 ; L]
Level 2
|
Lewvel 1 * &
Suggested Assignments

You can use the table below that includes exercises of all
complexity levels to select appropriate exercises for your
students’ needs.

@ Approaching Level 1-7,9, 11,12, 21,22
D onlLevel 1-5 odd, 7-9, 11,12, 21, 22

m Beyond Level -3, 21,22

Commeon Error Students may not recognize that a number is a
solution of an inequality when the symbol = or = is used and the
two numbers on either side of the inequality are egual to each
other. Remind students that these symbols mean that the two
numbers can be less than/greater than or equal to each other.
Either one of these conditions can be solutions of the inequality.
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Emphasis On | Exercise(s)
1 Make sense of problems and persevere in
: 10,13
solving them.
2 Reason abstractly and guantitatively. Ll
3 Construct viable arguments and critique the 9.1
reasoning of others. :
6 Attend to precision. 20
T Look for and make use of structure. 8

Mathematical Practices 1, 3, and 4 are aspects of mathematical
thinking that are emphasized in every lesson. Students are
given opportunities to be persistent in their problem solving, to
express their reasoning, and apply mathematics to real-world
situations.

Formative Assessment
Use this activity as a closing formative assessment before
dismissing students from your class.

TICKET

Qut the Door

Have students determine which of the values 11,12, or 13
make the inequality x + 5 < 17 true. 1

616 Chapter 8 Functions and Inegualities

8 :)!dnntify Structure Use one-varable equations and inequalities to fill
in the graphic organizer. Sample answers are given.

B
Ftmiples |'x+3=10 x+8>20 J

Fl

T 1 = ,
Wimiper of Golubiong | ane infinitely many

1
il

22 H.O.T. Problems Higher 0ider Thinking

|}
1

9. aﬁmn Inductivaly Stale three numbers thal are solutions o the
inequality x + 1 = 5. Sample answer: 0, 1, and 2

10. ahma with Problems Il x = 2, is lhe lollowing ineguality frve or

fenlse? Explain.
Bix=t5+ax—7
12
tue:T+2215+4{2}—?.5015::15

n 'Dﬂ&l‘ﬂl‘l Abstractly Il 0 > band b > £, whal is rue aboul the

relationship between o and c? Explain your reasoning.
a > ¢; Sample answer: If a > b, then it is to the right of b on the number

line. If b > ¢, then it is to the right of ¢ on the number line. Therefore, o is

to the right of c on the number line.

12. Qcmtmet an Argument Explain why inegualilies of the form x > cor

x < ¢, where ¢ is any ralional number, have infinilely many solulions.
Sample answer: In x > ¢, any rational number greater than ¢ would make the inequality

true. In x < ¢, any rational number less than ¢ would make the ineguality true.

13. ﬂMmmn with Problems Analyze the relalionship between the

inequalilies in each pair of inequalities below. Then write the integers thal are
solulions lo each pair of nequalities.

a y>dandy=6 Sand 6

b. x=—3andx < 0 —3,—2, and 1
cm<Sandm=>34

d. r< —landr > 0 none

WD
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Name My Homework

Determine which number is a solution of the inequality.
WM.5—h=23457 15 j+8=80120

" iy Ty 3 Ty 4. Try 5.
ey g—1dy T-421 T-5212
222 v |22 X 022 X

Is the given value a solution of the inequality?
16. 25 = By, u=75 ¥es 7. 13<4vy=3 M0

18. Mr. Saleh recorded the number of sandwiches sold in his deli on
one day. Il he sells more than 25 of a lype of sandwich, he orders
more meal from the bulcher. Use the inequalily s > 25, where s is
the number of sandwiches sold, to determine which meals he needs

1o arder. thicken and turkey

i

ub

19. The height of each member of a family & listed in the table. In order
Lo ride a cerlain roller coaster al an amusement park, you musl be atl
least 135 centimeters lall. Use the inequality h = 135, where h is a family
member's height, to delermine who can ride the roller coaster.

Amna, Ayman, and Hassan

20. L':}Ih Precise Obaid subscribes 1o a service where he can download
up o five ree ringlones each month. Each ringlone aller thal cosls
AED 350 each. During which menths did Obaid exceed the plan? How

much iz Obaid's additional costin & monthe? February and April;
AED 14.00

g TR A

=

ebrany

FELE
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power UP! Test Practice

Exercises 21 and 22 prepare students for more rigorous
thinking needed for the assessments.

21. | This test item requires students to explain and apply mathematical
concepts and solve problems with precision, while making use of
structure.

| Depth of Knowledge | DOK1
| Mathematical Practice | MP1
Rubric

! 1 point | Students correctly answer the guestion.

i

22 | This test item requires students to reason abstractly and
| guantitatively when problem solving.

| Depth of Knowledge DOK2
| Mathematical Practices | MP1, MP7

| 2 points | Students correctly assign all six people.
|1 point | Students correctly assign five of the six
people.

618 Chapter 8 Functions and Inegualities

Power Up! Test practice _

H. The number of moons for some of the planels are shown in HHHH
the table. : . ‘
[Earth 1 Uramus I

Lel m represent the number of moons for a planet. Which of Miars
the following planets have moans that represent solulions i [

of the inequality m > 277 Select all that apply.
B Jupiter Earth
B satum Uranius

22, The inequality fr = 48, where I is a person’s height in cenlimeters, can be

used to determine who can ride the Screaming Eagle roller coaster. The table

shows the heighls of some friends who want 1o ride the roller coaster.
Complete the charl to show who s and who is not able to ride the roller

coaster.
Able to Ride Not Abke to Ride
Ibrahim Sultan
Khalid Khamis
Khalaf
Mohammad

Spiral Review

Write an expression to represent each situation.
23. Majal had 5 slickers and her sisler gave her 3 slickers, 3+ 3

24. There were 7 lemons on the lemon ree. Then 2 fell off the ree. T— 2

2 Satum a7
13 | lupiter 63

Ibrahim 122
¥halid o
Khalaf 132
Mohammad =~ 120
Suttan 13
Khamis 1o

25. Salem had 5 packages of sandwiches thal each contained 8 sandwiches. 5x8

26. The distance 4 friends walked is shown in the lable. Graph the numbers
on the number line. Who walked the shorlest dislance?

Abdulkarim

L B S
B A5 1 15 2 25 3 35 4 45 5 55

27, In one week, Abdulraheem read 4 books and Amer read & books. Fill in the
blanks 1o compare the number of books they read.

& - 4

e— Walked
Abdalla 15
Abculkanim 15
Manzour 3
Abulaziz 2

WD
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Expressions and Equations

Expressions and Equations

Lesson 6 FOCUS narrowing the scope
Write and Graph Inequalities i

Coherence connecting within and across grades

(\.5 Real-World Link ) Previous Now Next

Students solved Students write Students will model and
Fair Look al the siluations below. Circle the numbers thal are <, = and =, useful? inequalites by finding inequalities and graph solve one-variable, one
possible answers in each situalion. 'ﬂ | ngﬂm\altﬁnﬂde them on the number fine. step inequalities.

J Mathemalical Practices | true.
13,456
1. Abeer spent more than AED 5 al the arcade.
12 3 4 5 EX)EEN @@@@,@ | —‘-J ngﬂf pursuing concepts, fluency, and applications
See the Levels of Complexity chart on page £7%.

=

| | Launch the Lesson

Roundrobin

YWhich 2 Mathematical Practices did vo. w507 Rt b e 5 OF 1

S-odetoc £ szlois] that applics T I
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. RE  EXPLAIN F
Teach the Concept
Ask the scaffolded gquestions for each example to differentiate
instruction.

Examples )

1-3. write an inequality.
1Y - Refer to Example 1. What word or phrase indicates
which symbol to use? must be over
= What inequality symbol is used to represent “must be
over? >

= Refer to Example 2. What word or phrase indicates
which symbol to use? less than

= What inequality symbol is used to represent ‘less
than"? <

» Refer fo Example 3. What word or phrase indicates
which symbol to use? at least

» What inequality symbol is used to represent “at
feast™? =
m » Refer fo Example 1. Would the value 12 sotisfy this
inequality? Expigin. no; The age must be more than (owver)
12 years, not equal to 12 years.

» Refer fo Example 2. Would the value 14.2 satisfy this
ineguality? Explain. no; The height must be less than
14.2 hands, not equal to 14.2 hands.

» Refer fo Example 3. If someone is 16 years old, are
they able to get a driver's license? Explain. Yes, the
inequality symbol = indicates that the value can equal 16.

@ * Rewrite the wording of the condition in Example 1 so
that the inequality is o = 12. Sample answer: You must
be at least 12 years old to ride the go-karts.

Need Other Examples?

Write an inequality for each sentence.

a. It costs more than AEDS to ride the Ferris wheel. ¢ > 5
b. The cat weighs under 220 kilograms. k < 220

c. You must be at least 15 years old to take adult swimming
lessons. a =15

620 Chapter 8 Functions and Inequalities

You can wrile an inequalily lo represent a silualion.

Examples
Write an inequality for each sentence.
1. You must be over 12 years old to ride the go-karts.

Words Your age is ower 12
Wariable Let o = your age.
Inequality o > 12

The inequalily is o > 12.

2. A pony is less than 14.2 hands tall.

Words A pony is less than "2
Wariable Letp = the height of the pony
Ineguality P < 1.2

The inequalily s p < 14.2.

3. You must be at least 18 years old to have a driver's license.

Words four age s at least 18 years.
Wariable Let o = your age.
Ineqguality o = 18

The inequalily is o = 18.

WD
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Got it7? Dothese problems to find out.

‘Write an inequality for each sentence.

a. You must be older than 12 1o play in the basketball league.

b. To use one stamp, your domeslic letler musl weigh under
100 grams.

. You must be over 120 centimelers tall o ride the roller coaster.
d. You musl be at keast 18 years old to drive.

Graph an Inequality

Inequalities can be graphed on a number line. Somelimes, iLis
impossible Lo show all the values thal make an inegualily true.
The graph helps you see the values thal make the mequalily Wee.

Graph each inequality on a number line.
L. n>o9

Place an open dol
al 9. Then draw a v
line and an arow T 1
Lo the righl.

The e dof means the number 9 s |
ot inclsded in the graph.

I I
T T T - T T T T
3 45678 %0NMT0T20EMHU

The values thal lie on the line make the sentence rue. All
numbers greater than 9 make the sentence Wue.

5. n<10

Place a closed dot
at 10. Then draw a

line and an arrow " R S BV V. A M T T
Lo the lefL 34567 893 10VNERA

I'he closed dot means the numiser 10 B
included in the graph.

¥

All numbers 10 and less make the senlence true.

Got 1+7 Dothese problems to find out.

e a=15 e O
1z o " 15 16 1) |

£ bh=7 4 ! g =

Expressions and Equations

a0>13

p m< 35

c h>48

A o=18

it

e

Graphing Inequalities
e e e Sl
araghed, an cpen Aok

i et Hiu mpaisnr 15 wak
Beluded (& o 2l avd A
chased dab weans i+
inchuded (% or 2L

‘Examples j

L. Graph an inequality on the number line.

@ = How would you read the inequality? The value nis
greater than 9.

» Could 9 be o solution of the inequality? Explain. No; 9
is not greater than 9.

m = Do you draw an open dot or a closed dot to represent
the inequality? Explain. Use an open dot because 9 is not
included in the inequality.

» Does the arrow point to the left or the right? right

m = How many solutions does this inequality have? Explain.
An infinite number, since any number greater than 9 is
a solution.

MNeed Another Example?
Graph the inequality n < 6 on a number line.

01234567 8910112
D Graph an inequality on the number line.
m = How would you read the inequality? The value nis less
than or equal to 10.

= Could 10 be g solution of the inequality? Explain. Yes,
10 is less than or equal to 10.

€I» - Do you drow an open dot or a closed dot for the
inequality? Explain. Use a closed dot because 10 is
included in the inequality.

= Does the arrow point to the left or the right? left

m » Give an example of a regl-world problem thot this
ineguality could represent. Sample answer: To order
a meal from the children's menu at a restaurant, you must
be 10 years old or younger.

= Explain how a number line allows you to easily see the
solutions of an ineguality. Sample answer: You can see all
the values included on the shaded line as the solutions.

Need Another Example?
Graph the inequality n = 5 on a number line.

e —————-
0123456782910N12
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Examples )

6. Write and graph an inequality.
m » What can the varioble s represent? the speed on the
street
» What word or phraose indicates which symbol to
use? no more than
= What ineguality symbol is used fo represent “no more
than™? =<
Y - What inequality represents this situation? s < 25

= When you represent the solution on a number line, will
the dot be open or closed? Explain. Since the sign is <,
you use a closed dot because 25 is included in the
inequality.
= Does the arrow paint to the left or the right? left
€ - How would the real-world situation be altered if the
inequality was s < 257 Sample answer: The speed on the
street must be less than 25 kilometers per hour.
Need Another Example?
You must be at least 48 inches tall to ride a certain roller
coaster. Write and graph an inequality to describe the possible
heights that can ride the roller coaser. h = 48

— e e ———-
43 44 45 46 47 42 49 50 51 52 53

Formative Assessment Use these exercises to assess
students’ understanding of the concepts in this lesson.

@@ | If some of your students are not ready for

Lig g assignments, use the differentiated activities below.

1% ) Think-Pair-Share Have pairs of students think
about each of Exercises 1 and 2 and generate two numbers,
one that is a solution and one that is not. Then have the pairs
write each inequality. 1, 4

€ @ Pairs Discussion Have students work in pairs to
generate real-world situations in which inequalities could be
used. Ask them to share their situations with the class. 1,4

622 Chapter 8 Functions and Inequalities

6. Traffic on a residential street can travel at speeds of no
more than 25 kilometers per hour. Write and graph an inequality
to describe the possible speeds on the street.

SPEED

)

LI MIT Let = represent the speed on the streel.
The inequality is s < 25,

25 Place a closed dol at 25. Then et ——— -
draw a line and an amow Lo the NNWBHAMIBIEITHEBEIN

left. All numbers 25 and less
make the sentence e,

Write an inequality for each sentence. [Frampies1-3)
1. The movie will be no more than 90 minutes in length. ™ < 90

2. The mountain i al leasl 985 melers lall. @ = 985

Graph each inequality on a number ne. Dol 4 sl 5

. 0=6

5. Sumayya can spend no more than AED 40 on new bools. Wrile
and graph an inequalily to descnibe how much she can 2

' Rate Yourself!
1

spend. Eaeges D = 40
1 ooyt s
36 37 38 39 40 41 42 43 44 5M3.E +do ’
Mi—&mmﬂnﬂ\aw_

6. @. Building on the Essential Question How can graphing
an inequalily help to solve it? Graphing shows multiple
solutions to an inequality.

L A DT
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Name My Homework _

Write an inequality for each sentence. [Exampie1-3)
1. Swim praclice will be no more than 35 laps. P = 35
2. Hassan ran for less than 5 kilbmeters. ©=<95

ﬂ‘ The occupancy of the room must be less than 437 people. P < 437

Graph sach Inequality on a number line. oepie: 10005

4 f=1
] — e
o 1 2 3 4 5 & 7 8 9 0 N
K. x=5
e L e e A M B S
o 1 2 3 4 5 & 7 8 9 0N
6. y=4
T p——j—————-
0 1 2 3 4 5 & 7 8 9 101"

£ A rewritable compact disc must have less than 20 songs on il Write and graph
an inequalily o describe how many songs can be on the dise. Eanple 5

s < 20

i) —|——{—
13 14 15 16 17 18 19 20 21 22 23 24

8. Oﬂa Precise Fill in the information in the table. The first is done for you.

Opew or cloged Aot on

nwwper line?
lqen Aot
gronier Hhn or closed dot
equal o
s < less Hamm open dot

e

Copgighi £ meGows-H i Towce 1

L—ﬂJleLﬁumureqm to [dns:ed dot

sAGE ExpiOoRe EXPLAIN ELABORATE EVALUATE
-
Practice and Apply
Independent Practice and Extra Practice
The Independent Practice pages are meant to be used as the

homework assignment. The Extra Practice page can be used
for additional reinforcement or as a second-day assignment.

Levels of Complexity
The levels of the exercises progress from 1to 3, with Level 1
indicating the lowest level of complexity.

Exercises
1-7,13-19 8, 20-22 9-12
Level 3 H .
Level 2
I
Level 1 * L]
Suggested Assignments

You can use the table below that includes exercises of all
complexity levels to select appropriate exercises for your
students’ needs.

@I Approaching Level 1-7,9, 11,12, 21,22
€D ontLevel 1-7 odd, 8,9, 1,12, 21, 22

€ Beyond Level 812,27, 22

Lesson 6 Write and Graph Inequalities 623



@ MATHEMATICAL PRACTICES
I
Emphasis On ~ Exercise(s)
1 Make sense of problems and persevere in
solving them.

10

3 Construct viable arguments and critique the

reasoning of others. 5
4 _!_l-ludgl_with_mgtl_*r_gmat_ic_s_. _ 1_2
5 Use appropriate tools strategically. 20
6 Attend to precision. 8

Mathematical Practices 1, 3, and 4 are aspects of mathematical
thinking that are emphasized in every lesson. Students are
given opportunities to be persistent in their problem solving, to
express their reasoning, and apply mathematics to realworld
situations.

Formative Assessment
Use this activity as a closing formative assessment before
dismissing students from your class.

Have students write an inequality to represent the following
situation.

Faris is at least 170 centimeters tall. Sample answer: m = 68

Common Error In Exercise 9, Nabila used the symbol for
the words less than or equal to to write the inequality.
Have students review the meaning of at least. Encourage
them to think of situations in which they would use the
words and then figure out if it would mean less than or
equal to or greater than or equal to.

624 Chapter 8 Functions and Inequalities

-

1y
'I'L Lj H.O.T. Problems Higher Order Thinking

e

9. 'QF'md the Error Mabila is wriling an inegualily for the expression af leost
10 howrs of communily service. Find her mistake and correct iL

She used the incorrect symbol. “at least”
mieans the values will be larger than 10, but
include 10; ¢ = 10

10. 'ﬁhnmam with Problems MName three solutions of the inequalily

W= %. Then juslify your response using a number line.

111
Sample answer: 533
Xy 1
54 13
{ $o 0| I i
0 i i 2 3 4
g 5 5 5

" ':Jduntiﬂr Conclusions Explain lhe diflerence belween graphing an

inequality with a closed dol and one with an open dol. Use examples o

supporl your reasoning. Sample answer: When an inequality uses the

greater than or less than symbeols, it does not include the number given.
S0, x = 5 and x < 7 do not include 5 or 7 respectively. When the greater
than or equal to and less than or equal to symbols are used, the given

numbers are incduded. So, x = 5 and x < 7 include 5 and 7, respectively.

12. '3 Meodel with Mathematics Graph the solution lo each sel of
inequalities on a number line.

4 —

a x>bhandx< 8 ] Fa S
D13 3 456 589

b. y=—2andy<7 —=® =
—2—1 01 2 3 45 &6 7

€ 1=3art=6 ~spv—C) A ———-
012345678239

d W= -—Gorws () ——— } e
—i—&=5—48=3=1-1 & 1 I

ST | o ST




Copgighi £ meGows-H i Towce 1

Name My Homework _

Write an inequality for each sentence.

13.
rom—
et
4.
15.

You cannol spend more than 50 dirhams. * =50
Let £ represent what ol com fpend. Camnet fpond pord wWemhd yd Cok
spend less Huom or equal Fo 510 Aivkemg.

Maore than 800 fans altended the opening soccer game. f> 800

The heavyweighl division is greater than 200 kilograms. h > 200

Graph each inequality on a number line.

18.

18.

19.

ettt
—-15S5-14-13-2-1—10-9-8-7-6-5-4-3-2 -1 0
20. {:}uu Math Tools The graph shows the numbser R

g<6

bt
L |
4 5§ 8 7 B 9 10 N

On a cerlain day, the lemperature in Bismarck, North Dakola, was below
—15°C. Write and graph an inequality lo describe the possible lemperalures.

t<-—15

of students who parlicipate in some of the aclivilies

offered in a cyche 2 school.

a. Which activities have more than 20 paricipants?
at least 207 fewer than 197

softball, drama, band; basketball, softball,
drama, band; tennis, orchestra, basaball

Actatly

b. Wrile an inequalily comparing the numiser of
orchestra participants and the number of
lennis parlicipants. .
2>6

Lesson 6 Write and Graph Inequalities
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power UP! Test Practice

Exercises 21 and 22 prepare students for more rigorous
thinking needed for the assessments.

21. | This test item requires students to reason abstractly and

guantitatively when problem solving.
| Depth of Knowledge | DOK1
! Mathematical Practice MP1

‘ 1 point Students correctly answer each part of the
. question.

22 . This test item requires students to analyze and solve complex real-
| world problems through the use of mathematical tools and models.

! Depth of Knowledge DOK3
| Mathematical Practices | MP3, MP4

2 points | Students correctly write, graph, and
explain the ineguality.
1 point Students correctly write and graph the

inequality, but fail to explain it OR students
comectly graph and explain, but fail to

| write the inequality OR students comectly

| write and explain, but fail to graph the

| ineqguality.

626 Chapter 8 Functions and Inequalities

2. The table shows the number of different kinds of sporls equipment
cold al a sporting goods store.

The number of basketballs sold n is greater than the number of Basehall
soltballs sold. Delermine il each stalemenl is rue or false. Brskethall
a. The inequality n > 21 represents B Tue False Foothall
the silualion.
: Hockey pudk
b. The store sold more foolballs than Tree  WFalse
basketballs. Soa
€. The store could have sold 22 basketballs, [lTe False
22, Mazen has less than 65 pages of his book lefl 1o read. Lel p represent
the number of pages heft to read.
Wrile an inequalily 1o represent this silualion.
D <65
Graph the inequality on the number line, — ——————— f =
6162636465666 76869
Did you use a closed dol or an open dol al 65 on the number line?
Explain your reasoning.
open dot; Sample answer: 65 is not included as a
solution to the inequality.
Spiral Review
Evaluate each expression.
73.8(2)—t=5 4.7+2="M 28, 35} — 7= B

%.19-23)=1 7. 34 —7=5

29. Graph 32, 30, 29, and 34 on the fumbers

line bolow. lime below.

L3N TR TRAN | - f-

128, 28 — 4(4) = 12

30. Graph 13,15, 9, and ‘1 on the numbaer

L ] L S

25 26 IT 28 39 30 3 32 33 M 35 5 &7 BE 9 W NE2DOHWUGE

Power Up! test Practice

M w o=
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Expressions and Equations

1N cras Cagheninedety regen bR GwaH 1| sk

({1 150]

ARV R T VG sl

ln:;;iry La

Solve One-Step Inequalities

HOW can you use bar diagrams to solve one-step = Practices :
inequalities? 134

In a recent Kenlucky Derby, Lhe lotal weighl a horse could carry was less
than 57 kilograms. A jockey weighs a cemtain number of kilograms and his
equipment weighs 4 kilograms. How much could the jockey weigh?

What do you know? The total weight i less than 57 kilegrams and the
equipment is 4 kilograms.

What do you need to find? the weight of the jockey

You already learmed thal you can add or sublract the same quantity o each
side of an equalion when sobding it. This is also true for inequalities.

1 ;Stnp_‘l | Model and solve the inequality ¥ + 9 < 126 using a bar diagram.
- Place a dashed line on 126.

[Step 2| The symbol is <, so a bax is drawn lo the left of 126.

:'5'1:'9;1 3] The bar represents x + 2 | Label the bar diagram below.

l
r T T
o 25 50 75 wWwo 125

The section of the bar labeled x must be less than. M7 for the

inequality 1o be ue. So,x <= 117

-w

Focus narrowing the scope

Objective Model and solve one-step addition and subtraction
ineqgualities.

Coherence connecting within and across grades

Now Next
Students will model and sobee Students will solve one-vaniable,
one-variable, one-step addition and one-step inegualities involving the four

subtraction inequalities. operations.

Rigur pursuing concepts, fluency, and applications
See the Levels of Complexity chart on page 630.
ENGAGE EXPLORE

Launch the Lab

The activity is intended to be used as a whole-group activity.

@ @D Think-Pair-Share Give students 1-2 minutes to
read through the steps in the activity, thinking about how they
would respond to Step 3. Then have students work in pairs to
discuss and complete each step. Call on one pair of students
to share their responses with the class. 91,3

€» @ Find the Fib Have students work with a partner to
generate two facts and one fib about the inequality
represented in the activity. For example, one fact could be that
the disc jockey could weigh 50 kilograms. One fib could be
that the disc jockey could weigh 53 kilograms. Have students
exchange their facts and fibs with another pair to cormrectly
identify each fact and fib. ©91,2,3,6

Inquiry Lab Solve One-Step Inequaliies 627



Collaborate

The Investigate and Analyze and Reflect sections are
intended to be used as small-group investigations. The Create
section is intended to be used as independent exercises.

Levels of Complexity
The levels of the exercises progress from 1to 3, with Level 1
indicating the lowest level of complexity.

Exercises
1-4 5 67
Level 3 : .
Level 2 A
Level1 % [ ]

€1 (¥ Team-Pair-Solo Have students work in small teams
to complete Exercise 1, ensuring that each team member
understands how to draw a bar diagram. Then have students
divide into pairs to complete Exercise 3, ensuring that each
student understands the guess, check, and revise strategy.

Have students work individually to complete Exercises 2 and 4.

Have them rejoin their original team to compare their
responses. ($1,3,4,5

» @ Roundrobin Have students work in small groups to
complete Exercise 6. Have each student contribute one part of
the real-world problem, such as what the variable x could
represent, what the number 6 could represent, what the
inequality symbol could represent, and what the number 25
could represent. ™31, 4,6

@ Students should be able to answer "HOW can you use
bar diagrams to solve one-step inegualities?" Check for
student understanding and provide guidance, if needed.

628 Chapter 8 Functions and Inequalities

Work with a partner to solve each problem by using a model.

1. Maysoun senl x lext messages before lunch. She sent another 4 text
messages after lunch. She sent kess than 7 text messages today.
How miany lext messages could she have sent before lunch? Write

your answer as an inequality. ¥ < 3

x 4

i i 4 i
T T T T

i

g 1 2 3 4 5 6 7T B 9 ®

2. A player with five personal fouls cannol slay in the game. Amer has
alfeady eamed two personal fouls. How many mone personal fouls x could
hie earm and still stay in the gamea? Wrile your answer as an inequalily.

X< 3

Work with a partner to solve by using the guess, check, and revise strategy.
Find the least or greatest number that makes the inequality true.

4. x+3=85

3. x-—5=16

Sample answers: 5T

5 ':)Bnamn Inductivaly Explain how you could solve the inequalily

x + 7 = 12 using the guess, check, and revise siralegy. Then solve. Replace x
with different values to check the largest number that will make the

inequality true. So, x < 5.

=2
.I“ c -II ‘I
O ik Charn

B 3 Model with Mathematics Wrilte and sobee a word problem using the
inequality x + & = 25_ Eissa can spend up to AED 25 at the fair. Admission is AED 6. How much
can he spend on rides and snacks? x < 19; Eissa can spend up to AED 19 on rides and snacks.

A @ HOW can you use bar diagrams Lo sobvwe one-slep inequalilies?
Bar diagrams help you to determine the value of the whole as well as the possible values
of each part.

SO o ST




Expressions and Equations

Expressions and Equations

Lesson7

Solve One-Step Inequalities

&) ReatWorlalink |

Baseball The graph shows the number of home runs that the top
hitlers on the baseball leam hit last season.

(=) Essential Question |

HOW are symibols, such as
oL 2oand =, usetul?

) Mathematical Practices
134

@é%ﬁ -

Tk Salch  Mahmoued

-EE'HD-

Humbar

Ay :RI'-'
L
o

1. Wrile an inequality that compares the
number of home runs Saleh hil 1o the
number of home runs Saeed hil.

15 o -

2. Wrile an ineguality thal compares the number
of home runs Mahmoud hit to the number of home
runs Tanek hil

19 <23

3. Suppose Mahmoud and Tarek each hil 3 more home runs.
Whrile a new inequality thal compares the number of “d
home runs Mahmoud and Tarek hil.

22 <26

2 ?

Which  Mathematical Practices did you use?
Shade the circle{s) that applies.

A Brwcha peDU0  mRgaLGET | TG

(1) Persevere with Problems {5 Lis= Math Tools

(Z) Reason Abstracty {5 Attend to Precision

(3) Construct an Argument (T Make s of Structure
() Model with Mathematics {E) liz= Repeated Reasoning

Copprighi & Meinra- | Blesor

-w

Focus narrowing the scope
Objective Solve one-step inequalities.

Coherence connecting within and across grades

Previous Now Next

Students modeled Students solve one-step Students will solwe
and solved one-step inequalitics involving the equations that include
nequalities using addition fiour operations. goometric concepis.
and subtraction.

Rigur pursuing concepts, fluency, and applications
See the Levels of Complexity chart on page 635.

ENGAGE EXPLORE

Launch the Lesson

Ideas for Use

You may wish to launch the lesson using a whole group, small
group, think-pair-share activity, or independent activity.

{¥) Paired Heads Together Have students work in
pairs to complete Exercises 1-3, ensuring that each
student understands and asks for help. Assign each student a
number. Call on one numbered student to share their
responses with the class. 31, 5

LA

Alternate Strategy

m Have students alter Exercise 3 so that Mahmoud and
Tarek each tripled the number of home runs that they hit Have

them write a new inequality that compares the number of
home runs Mahmoud and Tarek hit 1,5

Lesson 7 Solve One-Step Inequalities 629



ExPLAIN

Teach the Concept

Ask the scaffolded gquestions for each example to differentiate
instruction.

1. Solve an addition inequality and represent the
solution on a number line.

m = How do you undo addition? subtraction

m = How do you solve the ineguality? Subtract 7 from each
side.

= Do you draw an open dot or a closed dot? closed dot
» Does the arrow point to the left or the right? right

@ = How is solving an inequality similar to solving an
equation? It can be solved by performing the inverse
operation to both sides of the inequality.

Need Another Example?
Solve n + 2 = B. Graph the solution on a number line. n > 6

=t G —————--
012345678910112

2. Solve a subtraction inequality and represent the
solution on a number line,

€1» - How do you undo subtraction? addition

m * How do you solve the ineguality? Add 3 to each side.
= Do you draw an open dot or a closed dot? open dot
= Does the arrow point to the left or the right? left

@ » How is solving an inequality different than solving an
equation? The solution of an equation is one value,
whereas the solution of an inequality is a large range of
values, often an infinite number of values.

Need Another Example?
Solve y — 3 = 4. Graph the solution on a number line. y =<7

01234567851

630 Chapter 8 Functions and Inequalities

key Concept >

Use Addition and Subtraction Properties
to Solve Inequalities

Words When you add or subtract the same number from each side of an
mequality, the inequality remains true.
Example 5< 9 N> 6
+4 +4 =3 =3
9<13 8> 3

Ihese properties are atso e for < and =

Eumplns N

1. Solvex + 7 = 10. Graph the solution on a number line.
x+T7T=10 Write the inequality.
-7 —7 Subtract 7 from each side.
x = 3 Simplify.

The solulion is x = 3. To graph il, draw a dosed dot al 3 and draw an
arrow 1o the righl on the number line.

5 68 7T B 210N

1 &
o012 3 4

2. Solve x — 3 < 9. Graph the solution on a number line.

¥—3 < 9 Write the ineguality.
+3 43 Add 3 to each side
x <12 Simplify.

The solution is x < 12. To graph il, draw an open dol on 12 and
draw an arrow o the lefl on the number line.

(3 T T

I l
Y Y * t
7 BE % W N 12 13 W 1B B 17

Got i+7 Do these problems to find out.

BN 2D l—
1] 1 F) 3 4 5 6

hy—3>9 = | | ([ i— >

WD

B0 | A L




Expressions and Equations

Use Multiplication and Division

Properties to Solve Inequalities

‘Words When you multiply or divide each side of an inequality by the
same positive number, the inequality remains true.

Example 5 <10 16> 12
Ex2<iDx2 1_251_;_2
10 < 20 B»6

These properties ane adso true for < and 2.

Examples

Copigh! I micTaya-H | Teunst oy

3. Solve Bx < 45. Graph the solution on a number line.
Bx = 45 Wit the inequality.
Sx 45

=% Divide each side by 5.

x=9 Simplify.
The solulion is x = 9. e e e LB

€ 7 B 9 10 n @
Iy, sm% = 3. Graph the solution on a number line.

% >3 Wirite: the inequality.

%{B] = 3(8)  Multiply each side by 8.
x =24 Simplify.

The solulion is x > 24. N Ry o

H D 13 N B % N
Got i+7 Dothese problems to find out.

o Hx < 80 T

Checking Solutions
Yoru cow, cagce yewr

selutions oy Sulastibubing
wasiagvy kb Hag lasauniiy
s bevhing b wevify Humr i
lnalds Bwe.

-
Rt

- x< 8

A x =42

'Examples

3. Solve a multiplication inequality and represent the
solution on a number line.

@€I» - What operation is being performed on the variable?
multiplication

= How do you undo multiplication? division
m = How do you solve the inequality? Divide each side by 5.

= Do you draw an open dot or a closed dot for the
inequality? closed dot

€ - What voluefs) could you use to check the solution of
the inequality? Explain. Sample answer: Let x = 2;
5(2) = 45; 10 =< 45, which is a true statement.

Need Another Example?
Solve 3x <C 21. Graph the solution on a number line. x <7

0123456789%10M112

L. solve a division inequality and represent the solution
on a number line.
€I - What operation is being performed on the variable?
division
» How do you undo division? multiplication
{I» - How do you solve the inequality? Multiply each side
by 8.
= Do you draw an open dot or a closed dot for the
ineguality? open dot
m = Give a value of x thot satisfies the inequality. Sample
answer: x = 32

Need Another Example?

SDWE% = 7. Graph the solution on a number line. x =< 42

o
3536 37 383940 41 42 43 44 45
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Examples )

5. Write and solve an inequality.

m » What word or phrase indicates which symbol fo
use? does not want to spend more than

» What is an equivalent way to say thot Lamyo does not
want to spend more than AED42, without using the
word “not"? Sample answer: Lamya wants to spend less
than or equal to AED42.

m = Whaot inequality symbol should we use? <

= Wiite the inequality. Tc < 42

@ = Can Lamya spend exactly AED6 on each parly favor
bag? Explain. yes; If she spends exactly AEDG on each
bag, she will spend a total of AED42, which is included in
the inequality.

Need Another Example?

Omar is taking 3 of his friends to a baseball game. He has no
more than AED24 to spend on snacks. Write and solve an
inequality to find the most he can spend on snacks for each of
them. 4s = 24; s < 6; Omar can spend a maximum of AEDG on
each friend.

Formative Assessment Use these exercises to assess
students’ understanding of the concepts in this lesson.

e If some of your students are not ready for
CA A assignments, use the differentiated activities below.

1 @) Think-Pair-Share Give students a few minutes to
think about how they would respond to each exercise. Then
have them share their responses with a partner and work
together to complete each exercise. Call on one pair to share
their responses with the class. (91,3

m @ Pairs Discussion Have students write an inequality
to represent the following situation. Nisreen needs AED100.
How much more does she need if she already has AEDBG in
her purse? Have students discuss their answers. (51, 3

632 Chapter 8 Functions and Ineqgualities

T
i .../.'?"
5. Lamya is making bags of party favors for each of the 7 friends

attending her dinner party. She does not want to spend more than
AED 42 on the party favors. Write and solve an inequality to

Words to Symbols "
e fia find the maximum cost for each party favor bag.
trnlmres o 5, while Lel © represent the cost for each bag of party favors.

Lk el gt 1% £ 7 times the cosl of each bag must be no mare than AED 42,

.
To=42 Wirite the ineguality.
Jc _ 42
TSsT Divide each side by 7.
c=6 Simglify.

Lamvya can spend a maximum of AED 6 on each party favor badg.

Solve each inequality. Graph the solution on a number line. Fumgles 1 4)

Lh-6=13h=1 2 5y>30 ¥>6
e Ny 1 D ——
et 16 17 18 192 20 21 22 1 2 3 4 5 6 7T

3. Maha's parents give her AED 10 per week for lunch money. She cannol
decide whether she wanls lo buy or pack her lunch. if a hot lunch al
school costs AED 2, wrile and solve an inequality Lo find the maximum
number of times per week Maha can buy her lunch. ek 5

2x = 10; x = 5; Maha can buy her lunch a maximum of 5 times.

4. Tino's Pizea charges AED 9 for a cheese pizza. Najat has AED 45
o buy pizza for the Spanish Club. Wrile and solwe an
inequality 1o find the maximum number of pizzas thal

Najal can buy. gumpes 9P = 45,p = 5; Najat can buy a Rate Yourself! |

maximum of 5 pizzas. 1

Ave you veady bo wiove onl |

| hade Hie section that applies. |

5. @;WMMMM«H How is solving an =3 S |
inequalily similar o solving an equation?

— 3 = e,
{ { %
Sample answer: You can use addition, subtraction, L ¥Es WP ENo y |
Mo _I\_‘;-{i‘_ _f.-/ |
multiplication, and division properties to solve both. [ — — .I
| |

SO o ST




Name My Homework

it TRyl

Copgighi £ meGows-H i Towce 1

Solve each inequality. Graph the solution on a number line. [Eaegles1 4

L2+y=<3¥ =1 2 w—1<4 w<5
'f'.fﬁ."‘?q‘_'_i_'_‘ | | } +|—|—}—:1}
et —2 — © 1 2 3 4 2 3 4 5 &
E?X}EEI}S ‘E{jdﬂ-ﬁl
| | () A e I : !
5E & 7 B 9 W N 1 2 3 4

fra company charges AED 010 for each letter engraved. Obaid plans Lo spend no
mowe than AED 5.00 on the engraving on a jewelry box. Wrile and solve an
imequality to find the maximum number of letkers he can have engraved.

[Example 5)

0ix = 5.00; x = 50; The maximum is 50 letters.

6. Ollmlal with Mathematics Reler o the graphic novel frame below lor
Exercises a—b.

J[-concerT ||

OFFECLAL. VWESSITE

oy

Shirts on sale at concert!

a. Suppose Ayoub has AED 65 to spend on his tickel and some shirls. He already
spenl AED 32 25 on his lickel and fee. Wrile an inequality thal could be used
Lo firdd the maximum number of shirts he can buy.

4.50x = 32.75
b. Whal is the maximum number of shirs he can buy?
2 shirts

ExPLAIN ELABORATE EVALUATE

Practice and Apply

Independent Practice and Extra Practice

The Independent Practice pages are meant fo be used as the
homework assignment. The Extra Practice page can be used
for additional reinforcement or as a second-day assignment.

Levels of Complexity
The levels of the exercises progress from 11to 3, with Level 1
indicating the lowest level of complexity.

Exercises
1-5,13-20 6-8,21-24 9-12
Level 3 H .
Level 2 €
Level 1 * L]
Suggested Assignments

You can use the table below that includes exercises of all
complexity levels to select appropriate exercises for your
students’ needs.

@I®» Approaching Level | 1-5,7,9, 11,12, 23, 24
¢ onlevel 1-5 odd, 6-9, 11,12, 23, 24

€ Beyond Level 6-12,23, 24

Common Error Students often use an open or closed dot
incorrectly when graphing the solutions of an inequality.
Remind students that an open dot means that the solution is
not part of the graph and a closed dot means that it is part of
the graph.
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Emphasis On | Exercise(s)

1 Make sense of problems and persevere in
solving them.

10

3 Construct viable arguments and critique the
reasoning of others.

4 Model with mathematics. 6,912,122

Ll

Mathematical Practices 1, 3, and 4 are aspects of mathematical
thinking that are emphasized in every lesson. Students are
given opportunities to be persistent in their problem solving, to
express their reasoning, and apply mathematics to real-world
situations.

Formative Assessment
Use this activity as a closing formative assessment before
dismissing students from your class.

Have students describe the procedure they would use to
solve 3x <X 39. Then have them solve the inequality Sample
answer: Divide both sides of the inequality by 3. The solution is
x<13.

634 Chapter 8 Functions and Inequalities

Solve each inequality. Graph the solution on a number line.
53

Mo-2>5 P50 8 f+03<17f<14
| | | b —p——— )| | i
50 51 52 53 54 55 11 12 13 14 15 16 17
60 60 60 60 60 60

T
* "~j H.O.T. Problems Higher Ordes Thinking

9. ':Hludal with Mathematics Write a word problem thal would have the
solulion p = 21.

Sample answer: An airplane can hold 53 passengers and there are
currently 32 passengers on board. How many more passengers can

board the airplane?

10. =) Persevere with Problems: In thiee math lests, you have scored 91, 95,
and BE poinls. You are aboul Lo lake your next lesl. Suppose you want 1o have
an average score of al least 90 poinls after all four tests. Explain a method you
could use to find the score you must receive in order o average al keasl 90
points. Then find the least score.

Sample answer: The sum of all of the scores divided by 4 must be at least

90 and the words at least mean greater than or equal to. If | solve the

9M+95+ 88 +x

inequality 3 = 90, | can find the least score; B6 points

n ‘:ﬂmmuctmhﬁmt Does the order of the quaniilies in an ineqguality
satler? Explain.

yes; Sample answer: x > 5 is not the same relationship as 5 > x. However,

x > 5is the same relationship as 5 < x.

12. ﬁhndal-ih Mathematics Wrile a realworkd problem and an inequality
thal can be represented by the number line below.

i ik 4 4 i
T 12 T T T

—4 321 0 1 2 3

x > —2 Samphe answer: A certain brand of sleeping bag s certified to
keep the user warm in temperatures greater than —19°C. At what

temperatures will the sleeping bag keep the user warm?

WD
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Name My Homework

Solve each inequality. Graph the solution on a number line.

1B.o+4<g a<5 Mx—8s=13x=M
A T S— | | . | | [ N T N,
2 3 b '] & T ] 18 19 20 29 22 23 24
e a+4<q
] -
PR
B.d+3=202d=9 6. 251100 1= 4
i | T S T ——t——t— | i |
& T 8 9 10 1" 12 1 2 3 5 5 [ T
ﬂ.%«:ﬁﬂ"“i m.%}ﬂr}n
| ] 10 " 12 13 14 15 83 70 M 72 T3 T4 TS5

19. A communily needs Lo raise al least AED 5,000 1o build a new skateboarding
park. They are selling backpacks for AED 25 each Lo raise the money. Wrile
and solve an inequalily lo delermine the minimum number of backpacks
they nead to sall in order Lo reach this goal.

25b = 5,000; b = 200; They need to sell a minimum of 200 backpacks.

20. A sales associate al a compuler store receives a bonus of AED 100 for every
compuler he sells. He wants 1o make AED 2 500 in bonuses next month.
Wrile and solve an inequalily 1o find the minimum number of compulers

he must sell. 100x = 2,500; x = 25; He must sell at least 25 computers.

Z Model with Mathematics Solve sach inequality. Gragh the solution on

a number line. 5

21.n+%:=~;—."2:i Izﬂjg:»tﬁﬂ'}g
F————t o ST——
o % % % % & 7 B 9 W n 12

Lesson 7 Solve One-Step Inequalities

635



power UP! Test Practice

Exercises 23 and 24 prepare students for more rigorous
thinking needed for the assessments.

23. | This test item requires students to explain and apply mathematical
concepts and solve problems with precision, while making use of
structure.

| Depth of Knowledge | DOKI1
| Mathematical Practices | MP1, MP2

! 1 point | Students correctly answer the guestion.

24. | This test item requires students to reason abstractly and
| guantitatively when problem solving.

! Depth of Knowledge DOK2
I Mathematical Practices | MP1, MP2

2 points | Students correctly write and solve the
inequality.

1 point Students correctly write OR solve the
inequality.

636 Chapter 8 Functions and Inequalities

Power Up! test Practice

23. Use the graph of the inequality shown below.

‘Which of the following inequalities kave the solution shown on the number
line? Sedect all thal apply.

n+3<Bg By+i=6 B:-4>1 c—T7>12
24. The table shows a comparison of male and female m
ability in the long jump. Moza could jump no
farther than 10 centimelers more than the average distance for - B i
females. Lel § represent the distance Lhal Moza could jump. Female | 50cm

Wrile an inegualily 1o represent the situalion.
Jj—10cm = 250 cm

How far could Moza jump?
no farther than 260 cm

‘Spiral Review

Multiply.
25 12 x 12 = 144 2%.9x 3= 117 77,16 x 12 = 192
!
28.85x6= 51 29.132 x 5= 66 130. 7 x 115 = BOS
|
|
3. Falema is painting several boards for scenery for the school play. 2m
What is the area of the board shown? 2m*

32 Falheya is painting her room. She knows thal three of her bedroom
walls are a total of 28 square meters. The fourth wall in her room
measures 2 .50 melers wide and 3 meters lall. How much tolal area will

Falheya need to painl? 35 m?

WD
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Expressions and Equations

-
Focus narrowing the scope

Objective Apply mathematics to problems arising in the
CENTURY CAREER wokpice.

This lesson emphasizes ) Mathematical Practice 4 Model

in Atmospheric Science with Mathematics

E Coherence connecting within and across grades

Meteorologist

Hawve you ever wondered how forecasters can predict
severe storms such as hurricanes before they occur?
Keeping track of changes in air pressure is one method
that they use. Meteorologists study Earth’s air pressure,
temperature, humidity, and wind velocity. They use
complex computer models to process and analyze
weather data and to make accurate forecasts. In addition
to understanding the processes of Earth’s atmosphere,
meteorologists must have a solid background in
mathematics, computer science, and physics.

revious Now
t ts wrote and solved one-step Students apply the content standard to
solve problems in the workplace.

ALl

Rigﬂl’ pursuing concepts, fluency, and applications
See the Career Project on page 640.

EnGAGE EXPLORE

m Launch the Lesson

Ask students to read the information on the student page
about meteorologists and answer the following questions.

Ask:

= Whaot courses should you take in high school fo become a
meteorologist? Algebra, Calculus, Earth and its Environment,
Environmental Science, Physics

= How do meteorologists predict stiorms? They track changes in
air pressure, temperature, humidity, and wind velocity. They use
computer models to analyze the data.

College
@&CGF&E!’
READINEBS

21" Century Career Meteorologist 637



€ @ Pairs Discussion If students are struggling with

the real-world connection in Exercises 1-5, have them work

in pairs to discuss the exercises and how to solve them.

©1,3

Ask:

= In Exercise 1, what portion of the diagram do you need to
refer to in order to be able to write the inequality? The ocean
water will be above 80°F for at least 200 feet.

= In Exercise 2, what ineguality symbol will represent the
phrase “af least™? =

= In Exercise 3, what inequality symbol will represent the
phrase “up to about™ =

€ ) Trade-a-Problem Have students write a real-world
problem similar to any of Exercises 1-5. Then allow students to
trade their problems with a partner and discuss their
responses and correct any mistakes. @1, 3,4

. Career Portfolio

When students complete this page, have them add it to their
Career Portfolio.

Garee@ct s

According to the National Oceanic and Atmospheric
Association, more deaths occur by lightning than by
hurricanes and tornadoes combined. Lightning flashes
about 25 million times each year in the United States.

638 Chapter & Functions and Inequalities

O The Pressure is On!
Use the information in the diagram and the table to solve each problem.
1. Wrile an inegualily representing the

lemperature [ of the ocean water during the

formation of a hurricane. t > 27

2. Write an inequality representing the deplth
of the water thal must be greales than 27°C

in order for a hurricane lo form. @ = 80

3. The air needs to be humid up to aboul
5500 meters for a hurmicane Lo form. Write
an inequality o represent Lthis altitude a of

the air above the ocean. @ = 5500

T-E_hmmulﬂ-hu

4. Air pressure decreases during a storm. The Rank Hurrd Pressure
difference belween the normal air pressure (millibars]
n and the air pressure during the 1935 1 Flonida Keys, [Labor Day), 1935 B92
Florida Keys huricane was greater than 2 |Hurmmicane Camille, 1969 209
121 millibars. Wrile and solve an ineguality ) ) )
- 1 3 Hurricane Katrina, 2005 920
Lo find the normal air pressure in the
Florida Keys before the hurricane. 4 |Hurricane Andrew, 1992 Ern
n— B892 > 12% n > 1,013 mb 5 Texas (indianola), 1886 925
5. The air pressure of Hurricane Kalrina al
landfall was greater than 17 millibars plus
the air pressure p belore landlall. Wrile and
solve an inequalily to find the air pressure
of the stom before landfall.
920 > p + 17, p < 903 mb
—
D Career Project Whatt skills would yor,

It's time to update your career portfolio! Interview a meteorologist at
a local television station. Be sure to ask what he or she likes most
about being a meteorologist and what is most challenging. Include
all the interview guestions and answers in your portfolio.

heed 1o lmproye o
Tucceed in His coves?

STO | o Ty
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Expressions and Equations

[F5]
=T o m -
(%]
zZ o - 4o z;:m:l:hm|z.—'
- )
z o '—-|—< nlz e

Across

an expression Lhal describes the relationship bebween each inpul and output
found by mulliplying the previous lerm by the same numbser
a list of numbers in a specific order

Down

B oo M OBs N o

. found by adding the same number lo the previows term

. @ lable organizing the input, rule, and oulpul of a function

. @ function thal forms a line when graphed

. a relationship thal assigns exactly one oulpul value o one inpul value

a mathematical sentence indicating that wo gquantilies are not equal

. each number in a sequence

0

Rz

//

)/

Vocabulary Check

118 @) Popcorn Share Complete the Vocabulary
f .14 Check as a class or in small groups. Read each
crossword puzzle entry and call out, “Popcorn.” A student
quickly and voluntarily pops up from their chair and responds
to the clue. After the group agrees, allow each student to
record the answer. Continue on until the Vocabulary Check is

complete. 91,3,5,6

Alternate Strategy

m @ To help students, you may wish to give them

a vocabulary list from which they can choose their answers.
A vocabulary list for this activity would include the following
terms.

= arithmetic sequence (Lesson 2)
= function (Lesson1)

« function rule [Lesson1)

- function table (Lesson1)

= geometric sequence (Lesson 2)
= inequality (Lesson5S)

« linear function (Lesson 3)

= sequence (Lesson 2)

«  term (Lesson 2)

Chapter 8 Review 639



Key Concept Check
@@ A completed Foldable for this chapter

should include a review of functions.

If you choose not to use this Foldable, have students write a
brief review of the Key Concepts found throughout the chapter
and give an example of each.

Ideas for Use

@) Think-Pair-Share Have students work in pairs to discuss
their Foldables. Have them practice speaking in a collaborative
setting by sharing how they have completed their Foldable
thus far and how they could finish it Have each student
complete their Foldable and trade with their partner to discuss
any similarities and differences. Q 13,5

Got It?

If students have trouble with Exercises 1-5, they may need
help with the following concept(s).

function tables (Lesson 1) 2,45
sequences (Lesson 2) 13
inequalities (Lesson 5) 5

640 Chapter 8 Functions and Inequalities

Key Concept Check
Use Your

Use your Foldable to help review the chapter.

Tl

r

whrite Avout

Y uvite About It

Tab1

Fumciions

Ty —
&

wWrite Apout K

wivite Apout H

Tab2

Got it?

Circle the correct term or number to complete each sentence.

1. The next number in the sequence 12,15,18, 21, .. . is @2?}.
2

3.

The oulpul of a funclion is the (independent, ar'ﬂl}le-.

Afn) (arithmetic (g
by the same number

feequence can be found by multiplying each previous term

. The inpul ef a function is the w ependent) variable.

b Mn}[jnequalily,s a relation thal assigns exaclly one oulpul value o one

inpul value.

SO o ST
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power Up! performance Task

Remodeling Project

Mr. Yousi is installing a new kilchen floor using white and brown liles. The relationship
between the number of brown tiles and the number of while liles is shown in the table.

‘Write your answers on another piece of paper. Show all of your work to
receive full credit

Expressions and Equations

Part A

Fill in the missing values based on the pattern in the table. Wrile an equalion thalt
represents the relaionship between the while tiles and the brown tiles. Lel b
represent brown liles and w represent while lles.

Part B

Each lile costs AED 12. Determine the cost of 60 tiles, 80 tiles, 100 tikes, and 120
tikes. Write a set of ordered pairs (number of tiles, Lotal cost) o represent the
data. Then graph the ordered pairs.

Part C

Mr. Yousil budgeted AED 1,200 for tiles. His skelch of the floor requires him o
| use 38 while Gles. Each white lile costs AED 12. Wrile and solve an inequality o
| find the maximum amount he can spend on brown Likes.

Part D

The: lile store has three different brown Liles Mr. Yousil can use. The like prices are
shown in the lable. Which Lile{s) can he purchase Lo stay in his budget and meet
the: design for 38 while tiles? Explain your reasoning.

AHD 975 per tile Tiles are AED 11 per tile | Tiles are purchased by
if fewer than S0 tiles | the bax. Thene are 24
are purchased. For 50 | tiles per bos. Each box
or more tiles, tilesare | is AED 185,

NED 9,50 per tile.

This Performance-Based Assessment requires students to
solve multi-step problems through abstract reasoning,
precision, and perseverance. This practice scenario can be
used to help students prepare for the thinking skills that will be
used on the Assessment.

A complete scoring rubric with answers to the Exercises can
be found on page PT3.

Chapter 8 Performance Task 641



} Answering the Essential Question

Before answering the Essential Question, have students review
their answers to the Building on the Essential Question
exercises found in each lesson of the chapter.

= How can a function table help you find input or output?
(p. 582)

= What is the difference between an arithmetic sequence and
a geometric sequence? ([p. 590)

=« How are ordered pairs of a function used to create the
graph of the function? (p. 598)

= Why do you represent functions in different ways? (p. 606)

= How can mental math help you find solutions to
inequalities? (p. 620)

= How can graphing an inequality help to solve it? (p. 628)

= How is solving an ineguality similar to solving an
equation? (p. 638)

Ideas for Use

-] @ Think-Pair-Share Have students work in pairs.
#L-5 Pose the Essential Question. Give students about one
minute to think about how they could complete the graphic
organizer. Then have them share their responses with their
partner before they complete the graphic organizer.

™1,3,56
Track Your Progress

Have your students return to pages xix—xxii to rate their
knowledge. They should see that their knowledge

of the key ideas has increased now that they have completed
this chapter.

642 Chapter 8 Functions and Inequalities

HOW are symbols, such as
<, =, and =, useful?

bl mmantioed Boample
B>5

.
Suhaila read 5 books Hidaya has AED B. Hala has

8 books last month.
Suhaila read fewer books
last month than Yasmin.

Yousif has 2 red pens and
last month. Yasmin read .luEI‘JE Hidaya has more 3 blue pens. Saced has 3
m:m-ythan Hala. black pens and 2 purple
pens. Yousif and Saeed
both have 5 pens.

@!; Answer the Essential Question. HOW are symbols, such as <, >,
and =, usefuf?

See students’ work.

BRI | A R
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Collaborate

UNIT PROJECT

o ——

It's Out of This World How fast do objects in our solar system
travel through space? Let’s explore the orbital speed of different
planets and satellites! In this project you will:

- Collaborate with your classmales as you investigate the orbital
speed of three planels.

- Share the results of your research in a creative way.

. @; Reflect on how you communicate mathematical ideas
effectively.

Go Online Work with your group to research and complete each
activity. You will use your results in the Share section on the following

page.

1

Choose three planets in our solar
system. Use the Internet to research
each planet and find its average orbital
speed in miles per second or kilometers
per second. Organize the information in
a table.

For your three planets, list the ordered
pairs representing (time, distance).
Graph each set of ordered pairs on a
coordinate plane and connect each set
of points with a line. Compare the
graphs. Then write eguations to
represent each relationship.

2. Find and record the orbital distance

traveled in 1, 2, and 3 seconds for each
planet you chose in Exercise 1. Then
describe how the orbital distance of
each planet changes with time.

Research artificial satellites, such as the
Hubble Space Telescope, that are
orbiting Earth. Use the Internet to
research three different satellites and
determine the purpose of those
satellites. Write a summary of your
findings.

For each satellite you found in Exercise 4, find and record its average orbital speed
in miles per second or kilometers per second. Organize the information in a table.

Compare the orbital speeds.

Launch the Project

Objective Research the average orbital speeds of
three planets and describe the relationship between
time and distance using ordered pairs, equations,
and words.

It's Out of This World!

This project is designed to be completed by a group
of 4 or b students over several days or several
weeks. It utilizes concepts from the Expressions and
Equations domain. You may choose to complete this
project after completing the chapters within this
domain.

r MH Collaborate

Hawve students work in teams to research information
about three planets. Together, they should be able to
gather the necessary information to answer Exercises
1-5. Students should show their work on a separate
piece of paper.

Unit 3 Project 643
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After each group gives their presentation, discuss
which planets have the fastest and which have the
slowest orbital speeds. Discuss how you can
determine this by comparing the ordered pairs and
the equations for the different planets.

21st Century Skills

You may want your students to connect their projects
to a 21st century skill. Check out the suggestion
below and on the student page.

~ gcience

Health Literacy te fnd a web
site that calculates wel 3\&':'% am

other plamets. Enter your weight; o
the weight of o lenowm doject, amd

exowine how it Aiffers on each

Aanet. wrike a pavagragh

ﬂﬂ“ﬂ '}rm'l' ﬁhﬁﬁ'ﬁ.ﬂﬂ

i Hm
O Yt Dl

Students should work on their own to reflect on how
the chapters from this unit and the objective of the
project relate to the Essential Question.

644 Unit3 Project

i 5 A Ilm

Colltavat:

With your group, decide on a way to present what you have

leamed from each of the activities. Some suggestions are -.'Z:;:LL': =y
listed below, but you can also think of other creative ways to |":U_:1?§7|'

present your information. Remember to show how you used
math to complete each of the activities of this project!

the perspective of a scientist. Include any important
information that you found while researching the orbital
speed of each planet.

T

Check out the note on the right to connect this project j

with other subjeds.

Hhe mast to space

O Your O

6. @ Answer the Essential Question How can you communicate
mathematical ideas effectively?

a. How did you use what you learned about expressions and eguations
to communicate mathematical ideas effectively in this project?

See students’ work.

b. How did you use what you learned about functions and inequalities to
communicate mathematical ideas effectively in this project?

See students’ work.

hshlvy'ﬂf IPACE eaplavation =
iwribe o
- Create a presentation using the data you collected. Y our S ; l:-p your findinas.
presentation should include a spreadsheet, graph, and one B ) Sder ame:
other visual display. WE SQeutishs discovere
: i ; ; ; recently about Hhe salar
= Write an article that would be published in a magazine from Syshew!

* Miich counties hewe combriubea

m’ﬂ'\ﬂhﬁ?

Becy o ubuthas
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FobasLes | Study/Organizers

What Are Foldables and How Do | Create Them?

Foldables are three-dimensional graphic organizers that help you create study
guides for each chapter in your book.

Step 1 Go to the back of your book to find the Foldable for the chapter you are
currently studying. Follow the cutting and assembly instructions at the top of
the page.

Step 2 Go to the Key Concept Check at the end of the chapter you are currently
studying. Match up the tabs and attach your Foldable to this page. Dotted tabs
show where to place your Foldable. Striped tabs indicate where to tape the
Foldable.

spt

How Will | Know When to Use —_—

My Foldable? | Rate Yourself! |
| How well da ol wndevshamd
When it's time to work on your Foldable, you will see a percent amd proporbions? |
Foldables logo at the bottom of the Rate Yourself! box on | Circle Hhe mage  that |'
the Guided Practice pages. This lets you know that it is time
to update it with concepts from that lesson. Once you've '-\_,) -
completed your Foldable, use it to study for the chapter test. w |

I
I
% _,.._._,,,_M

Foldables FL1

m
=
o
o
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Foldables

How Do | Complete My Foldable?

Mo two Foldables in your book will look alike. However, some will ask you to fill in
similar information. Below are some of the instructions you'll see as you complete
your Foldable. HAVE FUN leaming math using Foldables!

Instructions and what they mean

Best Used to,. Complete the sentence explaining
when the concept should be used.

Definition Write a definition in your own words.
Descviption Describe the concept using words. I""W
Equedion Write an equation that uses the concept /
You may use one already in the text or you
can make up your own.
Exovmgle Write an example about the concept. You may use
one already in the text or you can make up your own.
Fowvwalens ‘Write a formula that uses the concept. You may use
one already in the text
How Ao | .7 Explain the steps involved in the concept.
HModels Draw a model to illustrate the concept.
Ficture Draw a picture to illustrate the concept.
Sobye

Alaebraically Write and solve an equation that uses the concept.
Sywibals Write or use the symbols that pertain to the concept.

wWite foout [+ Write a definition or description in your own words.

wards Write the words that pertain to the concept.
g
" - 5
Meet Foldables Author Dinah Zike Fat \ g
Dinah Zike is known for designing hands-on | Flasies/ E
manipulatives that are used nationally and e

ey

internationally by teachers and parents. Dinah
is an explosion of energy and ideas. Her
excitement and joy for leaming inspires
everyone she touches.

LR [H-SRUECN 3 1 k0D
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Foldables

write About i white About I+
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Use this Foldable with Chapter 2.

u?.,__ onalldushedloes 1 fodonabsaldiess [0 [

Ll FoLDABLES

percents and fractions

percents and decimals

percent of a number

l%\_?“\?\\_‘i ‘\T\-"‘T’\ \““\T\S\“\T‘«“\T\“\T\“W\Y\\“%

Chapter 2 Foldable FL5
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Use this Foldable with Chapter 2.

Foldables

Wvite Avout I

Write Awout It

Wvite Avout It
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Use this Foldable with Chapter 3.

Coyryvig © WioGemw: il Erkstition

P T T T T P T T S e T T P T

Divide with Decimals

decimal decimal

whole number decimal

T F ot DARLES T

Chapter 3 Foldable FL7
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Use this Foldable with Chapter 4.

Coyryvig © WioGemw: il Erkstition

a?.,__ cut o all dashesd oes [ fold an al salkd s

dleeleloiieloicelicatettideleiseleitidediidalritelelectelectels

‘Multiply and Divide Fractions 2

o &

multiply divide

I

Exawmple

fraction X whole number whole number = fraction

W 772/

fraction X fraction fraction = fraction

SR FoLDagLEs

Chapter 4 Foldable FL9

;




‘:L-lﬂmidaﬂldlrﬂ okt on al solid e

S Sl FoLDARLES

Use this Foldable with Chapter 4.

Foldables

jworIeat w Ag A3gwmn Fjovm @ Ag
AZAWIYIW SOV W2 2PN | B MoH ueIeAY @ Al | oy Moy

iMooy e Ag jhoHoweat w Ag
WAL W FEINY | PY MeH weiowa @ Aldignw | o Mol

imeowat v Ag HARQWN IR @ A
AZAWIT FEAIW W BN | OF MoK uoIIwAT @ Aldigviw | 0y MoK

WECEIALT i+ TR < WA

FL10 Chapter 4 Foldable
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compare and order
positive and negative numbers

are and Order Numbers
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Chapter1 Ratios and Rates
Lesson 1-5 Need Another Example?
1-2. o
24
20
18
16 -
12 .
8
4 =

Distance (ft)

0 123 4526717
Time (s)

The graph shows that the distance increases by 4 feet for each second

that Kaylee travels on the scooter.

3-5. SnapShot My Pics
Costin Costin
Photos, x Cents, y (x.y) | | Photos, x Cents, y (x.¥)
1 20 | (,20) 1 12 (1, 12)
2 40 | (2, 40) 2 24 | (2,24)
3 60 | (3,60 3 36 | (3.36)
4 80 | (4, 80) 4 48 | (4,48)
70 ¥ =5nap5h::-t
an 60 -
=
S % * MyPics
£ 40 ™% | |
W 30
8 2{] ' . : ||
10 —T z

0 123 4567
Mumber of Photos

Sample answer: The costs for the services are closer together when the
number of photos is small. As the number of photos increases, the cost

for SnapShot increases at a faster rate than MyPics.

Chapter 5 Integers and the Coordinate Plane
Lesson 5-1 Need Another Example?
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Glossary /i swselal)

English

A yall

-

absolute value The distance between a number
and zero on a number line.

acute angle An angle with a measure greater
than 0° and less than 20°.

L,

acute triangle A triangle having three acute angles.

AN

Addition Property of Equality If you add the
same number to each side of an equation, the two
sides remain equal.

algebra A mathematical language of symbaols,
including variables.

algebraic expression A combination of variables,
numbers, and at least one operation.

analyze To use observations to describe and
compare data.

angle Two rays with a common endpoint form an
angle. The rays and vertex are used to name the

angle.
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arithmetic sequence A sequence in which the
difference between any two consecutive terms is the
same.

Associative Property The way in which numbers
are grouped does not change the sum or product.

average The sum of two or more quantities divided
by the number of quantities; the mean.

Sslate gullise

RIS (POUSCY PV AT - N PR | [ P P
L o panall ity ¥ Loy

sty Sl sae e Ugais 29 J 508 frars 52 Jasegiall

el gl e 3l

bar notation A bar placed over digits that repeat
to indicate a number pattern that repeats
indefinitely.

base Any side of a parallelogram.

base

base One of the two parallel congruent faces of a
prism.

~—hame

base Ina power, the number used as a factor_ In
103, the base is 10. That is, 107 = 10 = 10 x 10.

box plot A diagram that is constructed using five
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center The given point from which all points on a
circle are the same distance.

circle The set of all points in a plane that are the
same distance from a given point called the center.
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circle graph A graph that shows data as parts of a o ez 18 bl pag, ol gy ga g Sladl ALl g I

whole. In a circle graph, the percents add up to 100. 00 2l Cowsll parmn aSa g lall AL o I 3 S0
Area of Oceans b oI Goliaa .
ity 8
2% =
b
=
st %
20.4% fi T
i N R PN e E
&% A
circumference The distance around a circle. Ealall Jeo d8lall ga B 5040 dnases

o= - circumierence o e pall damn

cluster Data that are grouped closely together. PRSI | N NN | PN ¥ 00| FP e |
coefficient The numerical factor of a term that ceite ple catons AN anll psae ale gu Julagd]
contains a variable. i i )

Commutative Property The order in which oy g @] w pte il il e Jast) el
numbers are added or multiplied does not change i.':* AP b_.:,__;n puits ¥ s |.u.jn
the sum or product - o
compatible numbers MNumbers that are easy to Legalasizal fpoas pIalll plaasll La gladlgsgdd gladal)
use to perform computations mentally. O W | PSS R ™
complementary angles Two angles are Eaema oS 5] putaling laglill (135 Ghelmedl Byl
complementary if the sum of their measures is 20°. iz g PO gglia Ligli®

1 1
L1 amd £2 are complementary angles. liabite gltagh; La 227, 12

P AP L. PN LI LIRCTI, SR L S S N [N LS4

composite figure A figure made of triangles, : 4 >
g 9 "9 cala¥1 asbt IS8 L iy 2l claily g W

quadrilaterals, semicircles, and other two
dimensional figures.

congruent Having the same measure. BT 1 | AR 1 § = ||
congruent figures Figures that have the same size puisg gelall e Ll oW IS e dialiazldl JUISLH
and same shape; corresponding sides and angles pglats calalig 5 ks blgky g0l L) ey o JL50

have equal measures.
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constant A term without a variable.

coordinate plane A plane in which a horizontal

number line and a vertical number line intersect at

their zero points.

y| | |
I y-axis
[1]| |

X-axis

=

13
[=3—2-1%1 Z 3«

e
i |in
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corresponding sides The sides of similar figures
that “match.”

cubic units Used to measure volume. Tells the
number of cubes of a given size it will take to fill a
three-dimensional figure.

4

¥ cubic units
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data Information, often numerical, which is
gathered for statistical purposes.

decagon A polygon having ten sides.

O

defining the variable Choosing a variable and
deciding what the variable represents.

dependent variable The variable in a relation
with a value that depends on the value of the
independent variable.

diameter The distance across a circle through its

center.

dimensional analysis The process of including
units of measurement when you compute.
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distribution The arrangement of data values.

Distributive Property To multiply a sum by a
number, multiply each addend by the number
outside the parentheses.

Division Property of Equality If you divide each
side of an equation by the same nonzero number,
the two sides remain equal.

dot plot A diagram that shows the frequency of
data on a number line. Also known as a line plot.
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equals sign A symbol of equality, =.

equation A mathematical sentence showing two
expressions are equal. An equation contains an
equals sign, =.

equilateral triangle A triangle having three
congruent sides.

equivalent expressions Expressions that have the

same value.

equivalent ratios Ratios that express the same
relationship between two quantities.

evaluate To find the value of an algebraic
expression by replacing variables with numbers.

exponent In a power, the number that telis how
many times the base is used as a factor. In 5% the
exponent is 3. That is, 53 _5x5x5
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face A flat surface.

factor the expression The process of writing
numeric or algebraic expressions as a product of

their factors.

first quartile For a data set with median M, the
first quartile is the median of the data values less
than M.

formula An equation that shows the relationship
among certain quantities.
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fraction A number that represents part of a
whﬂlearpartnfagat -

73 %3

frequency distribution How many pieces of data
are in each interval.

frequency table A table that shows the number of
pieces of data that fall within the given intervals.

function A relationship that assigns exactly one
output value to one input value.

function rule An expression that describes the
relationship between each input and output.

function table A table organizing the input, rule,
and output of a function.
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gap Anempty space or interval in a set of data.
geometric sequence A sequence in which each
term is found by multiplying the previous term by the
same number.

graph To place a dot at a point named by an
orderad pair.

Greatest Common Factor (GCF} The greatest of
the common factors of two or more numbers.

The greatest common factor of 12, 18, and 30 is 4.
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haight The shortest distance from the base of a
parallelogram to its opposite side.

heptagoen A polygon having seven sides.

hexagon A polygon having six sides.

O
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histogram A type of bar graph used to display
numerical data that have been organized into equal
intervals.

Grade 6 Math Test
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Identity Properties Properties that state that the
sum of any number and 0 equals the number and
that the product of any number and 1 eguals the
number.

independent variable The variable in a function
with a value that is subject to choice.

inequality A mathematical sentence indicating
that two quantities are not equal.

integer Any number from the set
{-—4.-3. -2 -10.1 2 3, 4 __} where _ means
continues without end.

interquartile range A measure of variation in a
set of numerical data, the interguartile range is the
distance between the first and third quartiles of the
data set.

intersecting lines Lines that meet or cross at a
common point.

interval The difference between successive values
on a scale.

inverse operations Dperations which undo each
other. For example, addition and subtraction are
inverse operations.

isosceles triangle A triangle having at least two

congruent sides.

O3 20c (g frema o 30ma ol golasdl pa dulogl] algs
el gt pylins g sae g oy Jealo il tall yguss alons

RPIICE | RPCIOR TPAEES. 1110 [ TP N Y | R [}
ptealaty ot et S o) Al s sl zle e Al

Aegemall peai 3ae LF1 E:u-u.n.” aaall

ek i e Lo -4, -3, -2, -1,0,1 2.3 4]
- ol ey degemall pliatal
Gblall o degema 8 faetll jolie ga sl gaadl

ety o ¥ g e 28 M e Bplie gag dead
bbb de gpmad

dpita ] bghsd oa iallingd] iesiigll dsglasll
.as,-u-...&.z‘_,s{JnL-.:,,1l_,:.:t,L_,:J|

Lo gelia 8 adlal ol g 3,000 ga Bl

el lpme ab el lall s eafal) byl
AraSe e pobally gaadl jitn ) e e

Ceali e gates Sl g Bl calace sl

A e ppmalig

GL-7 Glossary/ gesslai

im0 s f esso|g




Glossary/ g salid!

(]

lateral face Any face that is not a base.

least common denominator (LCD)  The least
common multiple of the denominators of two or
maore fractions.

least common multiple (LCM) The smallest
whaole number greater than 0 that is a common
multiple of each of two or more numbers.

The LCM of 2 and 3 is 4.

leaves The digits of the least place value of data in
a stemn-and-leaf plot.

like terms Terms that contain the same variable(s)
to the same power.

line A set of points that form a straight path that
goes on forever in opposite directions.

linear function A function that forms a line when
graphed.

line graph A graph used to show how a set of data
changes over a period of time.

line of symmetry A line that divides a figure into
two halves that are reflections of each other.

int.- of
symmetry

L]

line plot A diagram that shows the frequency of
data on a number line. Also known as a dot plot.

line segment A part of a line that connects two
points.

line symmetry Figures that match exactly when
folded in half have line symmetry.
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mean The sum of the numbers in a set of data
divided by the number of pieces of data.
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mean absolute deviation A measure of variation
in a set of numerical data, computed by adding the
distances between each data value and the mean,
then dividing by the number of data values.

measures of center Numbers that are used to
describe the center of a set of data. These measures
include the mean, median, and mode.

measures of variation A measure used to
describe the distribution of data.

median A measure of center in a set of numerical
data. The median of a list of values is the value
appearing at the center of a sorted version of the
list—or the mean of the two central values, if the list
contains an even number of values.

mode The number(s) or item(s) that appear most
often in a set of data

Multiplication Property of Equality I you
multiply each side of an equation by the same

nonzero number, the two sides remain egual.
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negative integer A number that is less than zero.
It is written with a — sign.

net A two-dimensional figure that can be used to
build a three-dimensional figure.

nonagon A polygon having nine sides.

numerical expression A combination of numbers
and operations.
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obtuse angle Any angle that measures greater
than 20° but less than 180°.

T

obtuse triangle A triangle having one obtuse

angle.

octagon A polygon having eight sides.

O

opposites Two integers are opposites if they ane
represented on the number line by points that are
the same distance from zero, but on opposite sides
of zero. The sum of two opposites is zero.

ordered pair A pair of numbers used to locate a

point on the coordinate plane. The ordered pair is
written in the form (r-coordinate, y-coordinate).

order of operations The rules that tell which
operation to perform first when more than one
operation is used.

1. Simplify the expressions inside grouping
symbeols, like parentheses.

2. Find the value of all powers.

3. Multiply and divide in order from left to right.

4. Add and subtract in order from left to right.
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origin The point of intersection of the x-axis and
y-axis on a coordinate plane.

I . -
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—
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outlier A value that is much greater than or much
less than than the other values in a set of data.
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parallel lines Lines in a plane that never intersect.

parallelogram A quadrilateral with opposite sides
parallel and opposite sides congruent.

peak The most frequently occurring value in a line
plot.

pentagon A polygon having five sides.

()

percent A ratio that compares a number to 100.

percent proportion One ratio or fraction that
compares part of a quantity to the whole guantity.
The other ratio is the equivalent percent written as a
fraction with a denominator of 100.

] o Y i

whole 100

perfect square Mumbers with square roots that
are whole numbers. 25 is a perfect square because
the square root of 25 is 5.

i

da—l,,@i..u?l Loglas s s jlaagll ds gla sl

oeals JS a8 g Wail by JS5 5a

Eouk

Aale ) il sl Lt 0115 AsH)

.t'll..hlla...-.._-i-dtl..'n..-,.-

o

00 saall g oS Ao s

A5l g lnbies ¥y

t:i....a.:.ﬂ S ilsne

foall a Al

gAYl e

iageall aeaill

Bz cobio ot ol doas pa  dughedl Eaazl) ludia
PR [TV TDPPES, T WOV [ TV 1| Y PSP DK 3
00 dalis 1S [0 3 Lt 23S

Bl il gl
100 Jsn

o= Silee dena s gpin L) ol slae¥lga JalSIH ga !
sl a2l il 0¥ LS Lo e 25 saall aaly LS slas]

GL-11

5425

Glossary/ gesslail

im0 s f esso|g




Glossary/ g salid!

perimeter The distance around a figure.

3 units

4 unils

P=3+44+5=1 units

pi The ratio of the circumference of a circle to its
diameter. The Greek letter « represents this number.
The value of pi is always 3.1415926_

plane A flat surface that goes on forever in all
directions.

point An exact location in space that is represented
by a dot.

polygon A simple closed figure formed by three or
more straight line segments.

population The entire group of items or individuals
from which the samples under consideration are taken.

positive integer A number that is greater than
zero. It can be written with or without a + sign.

powers MNumbers expressed using exponents. The
power 32 is read three to the second power, or three

squared.

prism A three-dimensional figure with at least
three rectangular lateral faces and top and bottom
faces parallel.

properties Statements that are true for any
number.

proportion An equation stating that two ratios or
rates are equivalent.

pyramid A three-dimensional figure with at least
three triangular sides that meet at a commaon vertex
and only one base that is a polygon.
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quadrants The four regions in a coordinate plane
separated by the x-axis and y-axis.

quadrilateral A closed figure having four sides and
four angles.

quartiles Values that divide a data set into four
equal parts.
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radical sign The symbol used to indicate a
nonnegative square root, W

radius The distance from the center to any point
on the circle.

range The difference between the greatest number

and the least number in a set of data.

rate A ratio comparing two guantities with
different kinds of units.

rate of change A rate that describes how one
guantity changes in relation to another. A rate of
change is usually expressed as a unit rate.

ratio A comparison of two guantities by division.
The ratio of 2 to 3 can be stated as 2 out of 3, 2 to

32:3 002

rational number A number that can be written as
a fraction.

ratio table A table with columns filled with pairs
of numbers that have the same ratio.

ray A line that has one endpoint and goes on
forever in only one direction.

reciprocals Any two numbers that have a product
of 1

S G e o B & :
Since 3 X&= 1 5 and E=3.r+_1 reciprocals.

rectangle A parallelogram having four right angles.

rectangular prism A prism that has rectangular
bases.
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reflection The mirmor image produced by flipping
a figure over a line.
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relation A set of ordered pairs such as (1, 3), (2, 4),
and (3, 5). A relation can also be shown in a table or

a graph.

repeating decimal The decimal form of a rational
number.

rhombus A paralielogram having four congroent
sides.
right angle An angle that measures exactly 90°

L

right triangle A triangle having one right angle.
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sample A randomly selected group chosen for the
purpose of collecting data.

scale The set of all possible values of a given
measurement, including the least and greatest
numbers in the set, separated by the intervals used.
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scale The scale gives the ratio that compares the
measurements of a drawing or model to the
measurements of the real object.

scale drawing A drawing that is used to represent
objects that are too large or too small to be drawn
at actual size.

scalene triangle A triangle having no congruant
sides.

scaling To multiply or divide two related quantities
by the same number.

sequence A list of numbers in a specific order,
suchas 0,1, 2, 3, 0r2 4, 6 8.

similar figures Figures that have the same shape
but not necessarily the same size.

¥

slant height The height of each lateral face.

solution The value of a variable that makes an
equation true. The solutionof 2 =x+ 7 is 5.

solve To replace a variable with a value that results
in a true sentence.

square A rectangle having four right angles and
four congruent sides.

square root The factors multiplied to form perfect
squares.

statistical question A question that anticipates and
accounts for a variety of answiers.

statistics Collecting, organizing, and interpreting
data

stem-and-leaf plot A system where data are
organized from least to greatest. The digits of the
least place value usually form the leaves, and the
next place-value digits form the stems.
Stem | Leaf
11245

2

3(12339

4|0as7
4|7=47

stems The digits of the greatest place value of
data in a stem-and-leaf plot.
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straight angle An angle that measures exactly
180°.

Subtraction Property of Equality If you subtract
the same number from each side of an equation, the
two sides remain equal.

supplementary angles Two angles are
supplementary if the sum of their measures is 180°.

£1and £2 are supplementary anghes,

surface area The sum of the areas of all the
surfaces (faces) of a three-dimensional figure.
S5A = 28h + 28w + Zhw

h-"‘

T

SA=r =N+ A7 xS+ 2HIx s
= 12 square feet

survey A guestion or set of questions designed to
collect data about a specific group of people, or
population.

symmetric distribution Data that are evenly
distributed.
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term Each number in a sequence.

term Each part of an algebraic expression
separated by a plus or minus sign.

terminating decimal A decimal is called
terminating if its repeating digit is 0.

third quartile For a data set with median M, the
third quartile is the median of the data values
greater than M.
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three-dimensional figure A figure with length,
width, and height.

trapezoid A gquadrilateral with one pair of parallel

M

triangle A figure with three sides and three angles.

triangular prism A prism that has triangular
bases.
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unit price The cost per unit.

unit rate A rate that is simplified so that it has a
denominator of 1.

unit ratio A unit rate where the denominator is
one unit.
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variable A symbol, usually a letter, used to
represent a numier.

vertex The point where three or more faces
intersect

- veriex

volume The amount of space inside a three
dimensional figure. Yolume is measured in cubic units.

1m3”‘
0m
V=10 x 4 ¥ 2 = 120 cubic meters
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z-coordinate The first number of an ordered pair. Syl pasll Jal saall gu & SlasY)
The x-coordinate corresponds to a number on the x l_,;:-ﬁ:l SYELE JEPESN IR A ES (P TR
x-axis.
I Yy
y-axis The vertical line of the two perpendicular e L_,..L,JI peiialJl bl gu ¥ ?...i,ll aamall
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y-coordinate The second number of an ordered pilas ¥ dallg ol el 8 AR saall g ¥ las )
pair. The y-coordinate corresponds to a number on ¥ g_..t_,,]b gress || o 3azgdl 2aall

the y-axis.
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