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This book focuses on four critical areas: (1) developing understanding of and applying
proportional relationships; (2) operations with rational numbers and working with
expressions and linear equations; (3) solving problems involving scale drawings, geometric
constructions, and surface area, and volume; and (4) drawing inferences about populations.

Content

Ratios and Proportional Relationships

« Analyze proportional relationships and use them to solve real-world and
mathematical problems.

The Number System

- Apply and extend previous understandings of operations with fractions to
add, subtract, multiply, and divide rational numbers.

Expressions and Equations
+ Use properties of operations to generate equivalent expressions.

- Solve real-life and mathematical problems using numerical and algebraic
expressions and equations.

Geometry
- Draw, construct and describe geometrical figures and describe the
relationships between them.

- Solve real-life and mathematical problems involving angle measure, area,
surface area, and volume.

Statistics and Probability
+ Use random sampling to draw inferences about a population.
- Draw informal comparative inferences about two populations.

« Investigate chance processes and develop, use, and evaluate probability
models.

Mathematical Practices

Make sense of problems and persevere in solving them.

Reason abstractly and quantitatively.

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

Use appropriate tools strategically.

Attend to precision.

Look for and make use of structure.

0 N OO A WN =

Look for and express regularity in repeated reasoning.
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Mathematical

Practices
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WHAT practices help me
explore and explain
mathematics?

Mathematical

Y/ Practices

The standards for
mathematical practice will
help you become a
successful problem solver
and to use math effectively
in your daily life.




A

What/You'lllLearn’|

' @ Throughout this handbook, you will learn about each of these mathematical
practices and how they are integrated in the chapters and lessons of this book.

@ Focus on Mathematical Practice (® Focus on Mathematical Practice
Persevere with Problems Use Math Tools

(@ Focus on Mathematical Practice (® Focus on Mathematical Practice
Reason Abstractly and Quantitatively Attend to Precision

() Focus on Mathematical Practice @ Focus on Mathematical Practice
Construct an Argument Make Use of Structure

(@ Focus on Mathematical Practice Focus on Mathematical Practice
Model 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.

. I hawve wo clue. ﬁ I've heard of it. @ | know it

[’\ _ - Mo\!-hemad-icmr\_/v_]

Mathematical ! | .
Provctice . @ What it Means to Me
© B




Focus on Mathematical Practice 1

Persevere with Problems

What does it mean to persevere "
in solving problems? &Y/ Practice 1 )

Make sense of problems
and persevere in
solving them.

Look up the word “persevere” in a dictionary. You might see

“be persistent” or “follow something through to the end.” When you
persevere in solving math problems, you don't always stop at the
first answer you get. You check if your solution is accurate, if it
answers the problem, and if it makes sense!

Jared wants to paint his room. The dimensions of the room are

12 feet by 15 feet, and the walls are 9 feet tall. There are two
windows, each with dimensions 6 feet by 5 feet. There are two
doors, each with dimensions 30 inches by 6 feet. If a gallon of paint
covers about 350 square feet, how many gallons of paint will he
need to put two coats of paint on the wall?

1. Understand That’s a lot of information! Go back and read the
problem again. This time, circle the information given and
underline what you are trying to find.

2. Plan Before you do ANY calculations, make a plan to solve the
problem. List the steps you need to take.

3. Solve Apply your plan to solve the problem.

Jared will need :gaHons of paint.

4. Check Is your solution accurate? Does it make sense? Explain.

5. Did you feel like giving up at any point while solving the problem?
Explain.

Copyright € McGraw-Hill Education
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Reason abstractly or quantitatively to find a solution.

Amusement Park Attendance
25.0

4. The graph shows the percent of people in different age
groups that recently attended an amusement park. A total
of 1.045 million people attended. How many of them were

less than 25 years of age?

Age (years)

5. Cave exploration or spelunking is a very popular activity. Your izar]mllyi/s
signs up for tours at a state park. On one of the tours, your‘ brother -
lowered 160 feet below the surface by rope. Then he continues ano
70 feet below the surface to a room. You take the tree top tour Where'
you climb to an adventure course that is 60 feet above ground. What is

the difference between the elevations?

6. You and your family are travelin
leave at 8:00 A.M. Your dad ne
aerobic practice, so he leaves
average rate of 50 miles per h
65 miles per hour, when will h
away. Who will get there first?

g to a football game. You and your mother
eds to wait for your sister to get home from
at 9:30 AM. If your mother drives at an

our, and your dad drives at an average rate of
€ pass her? Suppose the game is 205 miles

itlinjYour]Book!|

@ Reason Abstractly

Look in Chapter 1. Provide an
example of where Mathematical
Practice 2 is used. Explain why your
example represents this practice.
] @
‘® o® @ = e T )

MP6 Mathematical Practices Handbook ‘. Ll ] e
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Focus on Mathematical Practice 3

Construct an Argument

Have VOU ever queStloned Mathematical J

L] ] .
something that someone ’/ Practice 3
o )
o] Construct viable arguments
else sald . and critique the reasoning
of others.

If your friend told you that his dog could run 45 miles per hour, would
you believe him? What would your friend need to do to justify his
comment? You might want to see the dog run and use a stopwatch to
time him. In math, we often need to justify our conclusions as well.
We can use inductive or deductive reasoning.

1. Use the Internet or another source to look up the meanings of
the terms inductive reasoning and deductive reasoning. Write the
meanings in your own words.

2. Label each example below as either using inductive or deductive
reasoning.

e

Reasoning

Every dog that Eljal

Reasoning

Eauilateral tviamgles
hawve 3 congvuent sides.
Eleua has a tviamgle
with 3 congruent sides,
so she has awm
equilateval tviangle.

wet has Pleas, so he
velieves that all Aogs
hawve fleas.

Throughout this text, you may be asked to evaluate an
argument that someone else made. If you determine

that the argument is false, you may be asked to provide

a counterexample. A counterexample is just one example
that shows a statement is not true.

3. Determine if the following statement is true. If it is not true,
provide a counterexample:

All prime numbers are odd.

Capyright & McGraw-Hill Education
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Complete each step in the solution shown. Use the Properties of Equality (Addition, Subtraction,
Multiplication, or Division).

4, a—15= 36 Write the equation.
+15=+15
a= 51 Simplify

5 5p =235 Write the equation.,

5 _ 35
5 5
p= 7 Simplify

For each of the following statements, determine if the statement is true or faise. If false, provide a
counterexample.

6. All four-legged pieces of furniture are tables.

7. All rectangles have 4 right angles.

8. Thg Population of Pennsyivania is about 4% of the total population of the
United States. Daniel claims that since the population of the United States is

abqut 312 million, the Population of Pennsylvania must be around 17.5 million
Is his claim reasonable? Explain. .

ind[itjinjYourlBook!|

@ Construct an Argument

Look in Chapter 1. Provide an
example of where Mathematical
Practice 3 is used. Explain why your
example represents this practice.

MP8 Mathematical Practices Handbook ‘. W o m
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Focus on Mathematical Practice 4

Model with Mathematics

Are you a visual person or ,
Mathematical ]
do you prefer to use words? &Y/ Practice 4

Model with mathematics.

You might prefer to use diagrams or drawings when explaining ideas.
Or you might prefer to use words. In math, we also use different ways
to model the same idea. We can use words, graphs, tables, numbers,
symbols, or diagrams.

1. Suppose you are selling T-shirts as a fundraiser for Key Club.
The club makes a $6.30 profit for every T-shirt sold. Complete
each model shown.

Words Numbers

I Profit (§) Number of shirts

6.30 1 |
per T-shirt i !
12.60
18.90 '
Symbols Graph
[ 4y .
30
25
Let p = profit 20
t = number of T-shirts sold "
10
= !
& 5
oY 123 45 6x

All of these model the same relationship between profit and
number of T-shirts sold, just in different ways.

2. Which relationship would you prefer to use to determine
the profit if 100 T-shirts were sold? Explain.

Copyright &) McGraw-Hill Education
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Use the models shown to solve each problem.

3. A waterpark cycles about 24,000 gallons per minute through the local river.

a. Tables Complete the table to show b. Graph Graph the ordered pairs on the
the number of gallons used in 1, 2, 3, coordinate plane.
4, and 5 minutes. s P —

| )’
e ™\ \ 160

140
120
100
80
60
40
20

0

V| Time, x Gallons, y )
(minutes)  (thousand gallons)

\ |
i

Water Used
(thousand gallons)

——— 5

123456 728F*X
Minutes

e — ——

—

[

)

c. Symbols Write an equation to show the number of gallons of water y
used in x minutes.

™

4. Kitra is creating a treasure hunt for the school carnival. { Map Length  Distance
The scale on the map is 0.5 inch = 0.25 mile. ' m (in.) d (mi)

a. Tables Complete the table to determine the actual
distance for 0.5,1,1.5, 2, and 2.5 inches on the map.

b. Symbols Write an equation to determine the actual

distance d for m inches on the map.

itlin\YouriBook!!

@ Model with Mathematics

Look in Chapter 6. Provide an
example of where Mathematical
Practice 4 is used. Explain why your
example represents this practice.

) @@ e®
. . .
MP10 Mathematical Practices Handbook - - L] ] ®
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Focus on Mathematical Practice 5

Use Math Tools

Which tools would you use to I
finish this piece of artwork? ) bacwieas )

Use appropriate tools
strategically.

You might need paints, a brush, or maybe charcoal or colored
pencils. You might also need some art training! So, let’s investigate
how to choose and use the proper tools and strategies to solve
math problems.

1. Math tools are objects like paper and pencil, calculators, algebra
tiles, and rulers. List three more math tools that are helpful in
solving problems.

’/ Math Tools R

N D, m

2. Some math strategies are estimation, drawing a
diagram, and using mental math. List three more
math strategies that are helpful in solving problems.

(" Moth Strategies )

\_ /

<
=

3. Describe a situation in which you would use
a protractor.

carballo/Shutterstock com

PLLRL VULV ELL
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List the tools or strategies you would use to solve each problem.
Then solve the problem.

4. You need to make a scale model of your room for your art class. The scale is

3 inch represents 1 foot. What are the dimensions of your model?
4

- —

e N

| Green Bay Packers Football
5. Your family wantstogotoa Green Bay

ket Price | $78.84
Packers football game. About how much Average Ticket Pric

would it cost a family of four to goto a Parking $40.00

game, park, buy 2 programs, and each Soda $4.25

have a soda and a sandwich? Sandwich $5.50
| Program $6

e ——

6. Your group spent $679.35 on pro ?
: ps, hall space, s
and programs for a recital. The ticket prices for the Recital Tickets

recital are shown in the table. If you sold a total of \‘ Adult $1s.00
46 adult tickets and 59 student tickets, how much { Student  $£.00
did the group make after paying for the supplies? '

itlinyYouriBook!|

@ Use Math Tools

Look in Chapter 1. Provide an
example of where Mathematical
Practice 5 is used. Explain why your
example represents this practice.

MP12 Mathematical Practices Handbook '
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Focus on Mathematical Practice 6

Attend to Precision

What does it mean to I
communicate precisely? // Practice 6 )

Attend to precision.

Communicating precisely is not just about giving the right answer. It
also includes using terms, units, symbols, ideas, and procedures
appropriately when discussing or solving problems.

Marlon drives his scooter to soccer practice every day. Each week,
his scooter uses a quarter of a tank of gas. The practice field is

3 miles from his house and the gas tank holds 2.4 gallons of gas.
He wants to find the unit rate per gallon of gas. Pair up with a
classmate to discuss and answer the following.

1. In your own words, write the definitions for ratio, equivalent ratio,
bar diagram, and unit rate.

2. How do the words from Exercise 1 relate to the problem?

3. Discuss with your partner the steps you will use to solve this
problem. Summarize your discussion, and then solve the problem.

4. What units of measure will describe the unit rate per gallon of gas?

5. What is the unit rate per gallon for Marlon’s scooter?

Copyright €2 McGraw-Hill Education
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Solve each problem.

The state of Colorado is shaped like a rectangle

1cm '
as shown in the map. The rate ;o7 can be T \ ( ._ ] 2
used to find actual distances. y f o
A 1L oyt PO
. .--'/ I-_Elqridf:-_" Denver : § i ._'
6. Use equivalent rates to find the actual B T S |
distance x. 4'5}m' Junction '\~ @SPrings
|
6lcm “—_ fpueblo
a. 4'5)((:m b. X co LOB-\A Do ;;1r¢;iiﬁa River
a Dl.lrarl_g'l; |
I 61em \ |
7. What is the perimeter of the state '
on the map? the actual perimeter? 0 100 km
1¢m: 100 km
8. Claire is in charge of the 7th grade picnic and needs to order the food for the
90 students attending. She surveys a sample population of 18 students. Ten
students chose beefburgers, 7 chose cheeseburgers, and 1 chose a veggie burger.
a. Make a conjecture about how many students at the picnic will choose
each type of food.
b. Discuss with a partner if these numbers are exact or estimates. Then
determine what problems Claire may have by using those numbers.
itin\VourlBook!
@ Attend to Precision
Look in Chapter 1. Provide an
example of where Mathematical
Practice 6 is used. Explain why your
example represents this practice.
o ® A
(] ] £y
e® (1
@ o® _— oD

MP14 Mathematical Practices Handbook am
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Focus on Mathematical Practice 7

Make Use of Structure

What is structure in mathematics?

Finding and making use of structure is important when solving
problems. There is structure in writing and solving an equation or
finding a pattern. We rely on being able to identify and use structure
to sometimes find easier ways to solve problems.

At the Atlas Arcade, you can
select a lunch combo from their
new menu. First choose the type Chicken Salad
of sandwich. Then choose from
a list of sides and a cookie.

SomAwich Sides | Cookle
Chocdlate chip

Vegaie Evench fvies Ortmea

Meatball Owulow vings Roisin

Soup

1. Create atree diagram or
organized list that shows all
of the possibilities for a veggie sandwich.

2. How many possible outcomes are there for a veggie sandwich?

3. How many total possibilities for all three types of sandwiches?

4. Can you think of another way to find the total number of
outcomes?

5. Find a classmate that used a different method than you did and
discuss the advantages and disadvantages of each method.
Summarize your discussion.

Mathematical J
’/ Practice 7

Look for and make use of
structure.

Focus on Mathematical Practice 7 Make Use of Structure MP15



Describe the method you would use to solve each of the following
Then solve. .

6. Haney’s scores on his science tests were 76%, 93%, 87%, 91%, and 83%. Haney wants
a 90% test average for the term. If all tests are weighted the same, is it possible for
him to get a 90% test average if there is only one more test? Explain.

y y

8. A rectangle has a length of 4 centimeters and a width of 3 centimeters.

The length and width are each multiplied by a factor of 3. Is the ratio
area of new rectangle side length of new rectangle?

area of original rectangle equivalent to the ratio side length of original rectangle ’

If not, explain how they are related.

itiinyYourlBo'ok!|

@ Make Use of Structure

Look in Chapter 1. Provide an
example of where Mathematical
Practice 7 is used. Explain why your
example represents this practice.

MP16 Mathematical Practices Handbook ‘® o
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Focus on Mathematical Practice 8

Use Repeated Reasoning

How can repeated reasoning help )
- Mathematical ]
me in math? )) Practice 8

Look for and express
regularity in repeated
reasoning.

Sometimes, if you find repeated reasoning or patterns in mathematics,
you can actually create shortcuts that help you in calculations.

1. Complete the table by choosing a set of three consecutive
numbers. Then compare the product of the two outer numbers to
the middle number squared. The first one is started for you.

Consecutive Product of Two Middle Number :
Numbers Outer Numbers Squared
4,5,6 Ax6= 5X 5=

2. What is the relationship between the product of the two outer
numbers and the middle number squared?

3. Suppose you want to find 22 x 24. Write an expression using the
middle number that can help you find the product.

4. Use this reasoning to astound your family and friends by using
mental math to find 49 X 51!

5. Do you think this process works for three digit numbers? How can
you test your conjecture?

Copyright © McGraw-Hill Education
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6. Valerie is creating a treasure hunt for the school carnival. The (in)m mi)d |
scale on the map is 0.5 inch = 0.25 mile. ’ - =

a. Table Complete the table to determine the actual distance for
0.5 inch, 1inch, 1.5 inches, 2 inches, and 2.5 inches on the map. ‘

b. Symbols Write an equation to find the actual distance d for |
m inches on the map. . |

A famous number pattern is Pascal’s Triangle shown below.
Use Pascal’s Triangle to complete Exercises 7 and 8.

angle below. What relationship exists among the

7. Complete the tri
n the previous row?

numbers in each row compared to the numbers i

8. Determine the sum of the numbers in each row.
Analyze the relationship between the sum of the
numbers in each row compared to the sum of the
numbers in the previous row.

itiin\YourlBook!|

@ Use Repeated Reasoning

Look in Chapter 5. Provide an
example of where Mathematical
Practice 8 is used. Explain why your
example represents this practice.

MP18 Mathematical Practices Handbook ‘- ‘-
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quations

HOW can you communicate
mathematical ideas effectively?

\ - Algebraic expressions can be used to

EE N AR IEAE S ~ represent real-world situations. In this
'; . . ' . . ‘ E 9 chapter, you will apply the properties
4% -E R LY ‘ ‘g\ . of operations to simplify and evaluate
e '-~g§t' & o ”;.\ algebraic expressions.

SR

" An equation is a mathematical
sentence stating that two expressions
are eqgual. In this chapter, you will use
the properties of equality to solve
equations algebraically. Then you

will apply what you learn to solve
inequalities.

Il Education
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Collavovate

Stand Up and Be Counted! The UAE Census is a survey of the
UAE people that is taken every 10 years. The census is used to collect data
about the UAE population and to determine the number of Federal National

Council for each emirate.

Conduct your own mini-census. Survey twenty students about the typical
way they come to school: by school bus, by car, on foot, or by some other

means. Then make a circle graph of the data.

At the end of Chapter 6, you'll complete a project to find how the UAE
population affects the Federal Nationa! Council. This adventure will
appeal to your “census.”

TE————— . \
, \ . Ways +o Come +o Schoel
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Expressions and Equations

Chapter 5 Essential

| Question

@
E r e s s I o n s HOW can you use numbers
p and symbols to represent

mathematical ideas?

@ Mathematical Practices
1,2,3,4,5 6,7

Meerkats live in burrows.
Because meerkats have sharp
claws, they are able to dig at a
rate of 1 foot per second.

Suppose a meerkat digs for
3 seconds. Cross out the
expression that does not
represent the underground
distance dug by the meerkat.

fz...
Foass

study Organizer

Pi "\ Use the Foldable
. @ Cut out the Foldable from ace your Foldabe % throughout this chapter

uy
&
o~
2
8
2
&
z
3
£
£
g
g
@
g
g
3
-
('
2
£
3
&
g
5
Y
L=
£
§
B
5
=
§
=
3
o
z
é
i

4 o end of the book. at the end of the chapter. to help you learn about
expressions.

3 ¥ ]
b
v "'

e it

"
T
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t'Tools'Do'You'Need? /i
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Vocab |

4| Vocabulary

Additive Identity Property
algebra

algebraic expression
arithmetic sequence
Associative Property
coefficient

Commutative Property
constant

counterexample

Review Vocabulary

define a variable

Distributive Property
equivalent expressions

factor

factored form

like terms

linear expression

monomial

Multiplicative Identity Property

Multiplicative Property
of Zero

property

sequence

simplest form

term
variable I

Order of Operations The order of operations is a four-step process used to
evaluate numerical expressions.

1. Evaluate the expressions inside grouping symbols.

2. Evaluate all powers.

3. Multiply and divide in order from left to right.
4. Add and subtract in order form left to right.

Use the order of operations to evaluate 3 + 5%(4 + 4). Write each step in the

organizer below.

| Step 4

346 Chapter 5 Expressions
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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.

{'— Statement A 1))

Like terms are terms that contain
. different variables.

When addition or subtraction signs
separate an algebraic expression into
parts, each part is called a term.

An algebraic expression is in simplest
form if it has no like terms and no
parentheses.

) A property is an example that shows
that a conjecture is false.

When you use the Distributive
Property to combine like terms, you
are simplifying the expression.

| Equivalent expressions have the
same value.

Here is an example of how expressions are used in the real world.

Activity Do you or your parents have a texting plan? If so, how
much does it cost per text or per month? Ask your parents to help
you research different texting plans. Then compare and contrast
each plan.




AreYou'Ready?

di kol

Example 1 Example 3

Evaluate 25, Find 4(-2).

25=2.2.2.2.2 4-2) = -8 The mtegers‘have dlfferent signs.
The product is negative.

=32

Example 2 Example 4

Write3¢3¢3¢3¢3:3¢3in Find -5(-8).

exponential form. . ~5(-8) = 40 The integers have the same signs.
The product is positive.

3 is the base. It is used as a factor
7 times. So, the exponent is 7.

3:.3.3.3.3.3.3=3"

Exponents Evaluate each expression.

2.3 =

g\l\o\:' =
Toove.
4. Write 4+ 4 <« 4 . 4in exponential form.

Integer Operations Multiply.

5. 5(—10) =




Michaet Ventura/Alamy
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Expressions and Equations

Lesson1

Algebraic Expressions

Vocabulary Start-Up

HOW can you use numbers
and symbols to represent

A variable is a symbol that represents an unknown quantity. An mathematicallioe e
algebraic expression, such as n + 2, is an expression that contains
variables, numbers, and at least one operation. ot

|ﬁ Vocabulary J
(Lveriable J-=> py + 2 -

variable
Write each of the following phrases in the correct section of the slgebraiciCxpressio
. . . , . algebra
Venn diagram: contains an operation, has variables and numbers, )
coefficient

has only numbers. define a variable

Chavacteristics of Expressions
@ Mathematical Practices
numerical expression algebraic expression 12,34

ink

The expression (F — 32) X g can be used to convert a

temperature from Fahrenheit to Celsius. In this algebraic

expression, the variable represents the

temperature in degrees Fahrenheit.

?

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

@ Persevere with Problems @ Use Math Tools

@ Reason Abstractly @ Attend to Precision

@ Construct an Argument @ Make Use of Structure
@ Model with Mathematics Use Repeated Reasoning

—" sl

Lesson 1 Algebraic Expressions 349



= Evaluate an Algebraic Expression

The branch of mathematics that involves expressions with variables is
called algebra. In algebra, the multiplication sign is often omitted.

6d Ost mn ad
A A A A

(Gtimesd J [Qtimesstimest J [ mtimes n J [ atimes atimes a ]

The numerical factor of a multiplication expression that contains a
variable is called a coefficient. So, 6 is the coefficient of 64.

Expressions like % can be writtenasy +~ 2 ory X %

-

Order of N Examples N
Operations
|. Evaluate the expressions 1. Evaluate 2(n + 3) if n = —4.

inside grouping sywlols. 2n+3)=2(-4+3) Replace n with —4.

2. Evaluate all powers.

3. Multiply and Aivide in
ovder rom lebt to vight = -2 Multiply.

4. AAA and subtvact in
ovder from left to

=2(—1) Evaluate inside the parentheses.

vight. I 2. Evaluate 8w—2vifw=5and v=3.
- 8w — 2v = 8(5) — 2(3) Replace wwith 5 and v with 3.
| =40—-6 Do ali of the multiplication first
=34 Subtract 6 from 40.
A,

3. Evaluate 4y + 2ify = 3.

4% +2 =4(3)°+ 2 Replace y with 3.
= 4(27) + 2 Evaluate the power.
C. =10 Multiply, then add.
1{-"..'.5140 g
a ' _I'g;:;{“ || Got¥ I¥? Do these problems to find out.
Evaluate each expression if c = 8 and d = —5. o
e. a.c—3 b. 15—c¢ c. 3(c+d) “3
d. 2c — 4d e.d—c¢’ f. 2d”+ 5d ;i
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Expressions and Equations

l

3(220 —a)
5
person’s age, to find their minimum training heart rate. Find

Hala’s minimum training heart rate if she is 15 years old.

3(220 — a)  3(220 — 15)

, Where a is a Fractions
The fraction bav is a
grouping sywoel. Evaluate

ll-. Athletic trainers use the formula

the expressions in the

numevator and Aenominator

= = 5 Replace a with 15.
3(205) sepavately before Aividing.
= 5 Subtract 15 from 220.
= % Multiply 3 and 205.
=123 Divide 615 by 5.
Hala’s minimum training heart rate is 123 beats per minute.
[ {cwow \ 3y
Got I+7 Do this problem to find out. e
|
g. To find the area of a triangle, use the formula % where b is the | 9.

base and h is the height. What is the area in square centimeters of
a triangle with a height of 6 centimeters and base of 8 centimeters?

To translate a verbal phrase into an algebraic expression, the first
step is to define a variable. When you define a variable, you choose a
variable to represent an unknown quantity.

EERG )
;,- Examples ,

5. Hessawants to buy a DVD player that costs AED 150. She
already saved AED 25 and plans to save an additional AED 10
each week. Write an expression that represents the total amount
of money Hessa has saved after any humber of weeks.

Words savings of AED 25 plus AED 10 each week |
Variable Let w represent the number of weeks.
Expression 25 + 10 . w

25 + 10w represents the total saved after any number of weeks.

Copyright € McGraw-Hill Education
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6. Refer to Example 5. Will Hessa have saved enough money to buy
the AED 150 DVD player in 11 weeks? Use the expression 25 + 10w.

25 + 10w = 25 + 10(11) Replace w with 11.
=25+10 Multiply.
=135 Add.

Hessa will have saved AED 135 after 11 weeks. Since AED 135 < AED 150,
Hessa will not have enough money to buy the DVD player.

- Got 1¥7 Do this problem to find out.

h. An MP3 player costs AED 70 and song downloads cost AED 0.85
h. each. Write an expression that represents the cost of the MP3
player and x number of downloaded songs. Then find the total cost
if 20 songs are downloaded.

P . |

Evaluate each expression if m = 2,n = 6, and p = —4. (Examples 1-4)

1. 3m+ 4p 2. n?+5 3. 6p°

':r_j\,\ow \ |
Ak

Al J \
i | |

4. A Web site charges AED 0.99 to download a game and a AED 12.49 membership
fee. Write an expression that gives the total cost in dirhams to download
g games. Then find the cost of downloading 6 games. (Examples 5 and 6)

E. Rate Yourself! \

: How well Ao you understomd |
algebraic expressions? Civcle

©/ Building on the Essential Question Tell whether the the image that applies. |
statement below is sometimes, always, or never true. Justify |

our reasoning. . A
Yy 9 | ] ‘E\).\-j\_/’)' |

sabew; Anao/Apngqw

. \\ﬂ/. \
The expressions x — 3 and y — 3 represent the same value. | e Comenhat . |'
( Clear Clear

UOIeINPT HIH-MeIIN (3 brAdod
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My Homework

Evaluate each expressionifd =8,e =3,f=4,and g = —1. (Examples1-3)

1.

L glnow |

10.

2(d +9) 2 - e e
\ |
| |
af + d | 5. 22 6. d+7
|
|
d—4 . 29
5 8. 10(e +7) | 9. =
|
|
|
|
The expression 5n + 2 can be used to find the total cost in

dirhams of bowling where n is the number of games bowled and
2 represents the cost of shoe rental. How much will it cost
Omar to bowl 3 games? (Example 4)

ir @ Reason Abstractly A car rental company’s fees are shown.

12.

Suppose you rent a car using Option 2. Write an expression that
gives the total cost in dirhams for driving k kilometers. Then find the
cost for driving 150 kilometers. (Examples 5 and 6)

Refer to Exercise 11. Suppose you rent a car using Option 1.
Write an expression that gives the total cost in dirhams to rent

a car for d days and k kilometers. Then find the cost for renting a
car for 2 days and driving 70 kilometers. (Examples 5 and 6)

Car Rental Prices

Option 1 Option 2
AED 20 per day AED 50 fee
AED 2 per km AED 2 per km

—
s, 1 f)
e,

Lesson 1 Algebraic Expressions 353



Evaluate each expression if x = 3.2, y = 64, and z = 0.2.

3. x+y—z 14. 146 — (x + y + 2) 5. xz + y?

z
)

) H.O.T. Problems Higher Order Thinking

16. () Reason Abstractly Write an algebraic expression with the variable x that
has a value of 3 when evaluated.

17. @ Model with Mathematics Write a real-world problem that can be
represented by the expression 5x + 10.

4 side |

18. () Persevere with Problems To find the total number of / ..

diagonals for any given polygon, you can use the expression
nin—3
( 5 ), where n is the number of sides of the polygon.

a. Determine the minimum value that n could be.

b. Make a table of four possible values of n. Then complete N T
the table by evaluating the expression for each value of n. - /f

¢. Check by drawing the diagonals of a pentagon and counting
the diagonals.

19. ( Persevere with Problems Nasser constructed the objects below using
toothpicks.

Figure 1 Figure 2 Figure 3

Write two different rules that relate the figure number to the number
of toothpicks in each figure.

354 Chapter 5 Expressions
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Name . — My Homework

Extra Practice

Evaluate each expressionifd =8,e =3,f=4,and g = —1.

20.10 — e 5 22, 22, 4e?
4
|0 —e "‘:o_
l0—3=7 le
P 'I":"" T - 4
ey |
5+ g)?
e19 25.¢2 -4

23. 89— f ‘24.

w
L
find the approximate number of liters of blood in the person’s body. How many
liters of blood does a 55-kilograms person have?

26. The expression -, where w is a person’s weight in kilograms, is used to

27. @ Model with Mathematics Refer to the graphic novel frame below. Let n
represent the number of text messages. Evaluate the expression

1.5(n — 250) + 50 to find the cost of 275 text messages.

Jassim is helping Badr
figure out what his
text messaging bill
will be this month. /

Copyright & McGraw-Hill Education
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Powey UP! Test Practice

28.

29,

Buthaina has x 25-fils coins, y 10-fils coins, and z 5-fils coins in her I
pocket. Select the appropriate operations to complete the expression ‘
that represents the total amount of change Buthaina has in her pocket.

(AED025| x| |(aEDO10| |y laEDO0OS| |2

Evaluate the expression for x = 3,y = 5, and z = 2. What does this
value represent?

The prices of magazines and books at the school book fair are

_ 1a b , School Book Fair Prices
shown in the table. Determine if each statement is true or false.
Item Cost
a. The expression 7.95b + 4.95m represents the True False Magazines AED 4.95

cost of buying b books and m magazines. Paperback books | AED795

b. The expression 12.90(b + m) represents the True False
cost of buying b books and m magazines.

¢. The total cost of buying 3 books and True False
4 magazines is AED 43.65.

Spiral Review

Define a variable and write each phrase as an algebraic expression.

30.

31.

32.

33.

34.

8 meters less than the height

Khawla worked 8 more hours than Amna.

Jamal has twice the number of goals as Hassan.

Hareb is 3 years younger than Husam.

The table shows the costs of different camping activities. Over the

Camping Activity Costs
summer, Hamdah canoed 4 times and fished 3 times. Write and evaluate —
an expression that represents the total cost Hamdah spent canoeing Actvity |~ TiCost
and fishing. Canoeing AED 8
Fishing AED 5

356
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Expressions and Equations

Lesson 2

Sequences

Vocabulary Start-Up

HOW can you use numbers and

! . i . symbols to represent
A sequence is an ordered list of numbers. Each number in a sequence is mathematical ideas?

called a term. In an arithmetic sequence, each term is found by adding the
same number to the previous term.

'V_(_)cah |
%5 Vocabulary J

sequence
term
arithmetic sequence

Complete the graphic organizer below.
. .
avithwmetic

B eaquences

@ Mathematical Practices
B 12,34

Nuwmbers r—wlw::*\
Continune each sequence. Descvive each sequence.
13,5 0 b v AAA to the previous tevm,
|/ l s'I 2’/ 2 / A

(£) Real-World Link ‘\

— —— =4

Horseback Riding The number of students who went on
each horseback riding trip is shown. Do the numbers
represent the terms of an arithmetic sequence? Explain.

Trip 1 2 3 4 5

| Number of Students 15 16 18 21 | 25

? ?

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

Image Source/Photodisc/Getty Images

"§ (D Persevere with Problems (® Use Math Tools
% @ Reason Abstractly @ Attend to Precision
’;é @ Construct an Argument @ Make Use of Structure

@ Model with Mathematics Use Repeated Reasoning

— il
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— Describe and Extend Sequences

In an arithmetic sequence, the terms can be whole numbers,
fractions, or decimals.

" Examples

1. Describe the relationship between the terms in the arithmetic
sequence 8, 13, 18, 23, ... . Then write the next three terms in the
sequence.

8, 13, 18, 23, ... e e
AN AN T . Bach term is found by addi

LB B 4.5 PS5 10 the previous term

Continue the pattern to find the next three terms.
23+5=28 28+ 5=33 33+5=38

The next three terms are 28, 33, and 38.

2. Describe the relationship between the terms in the arithmetic
sequence 0.4, 0.6, 0.8, 1.0, ... . Then write the next three terms in
the sequence.

04 9.6, 0;8_, 1.9,

FO.2 402 +0.2 | 0.2 o the previous term.

Each term is found by adding |

Continue the pattern to find the next three terms.

A 10+02=12 12+02=14 14+02=16

| The next three terms are 1.2, 1.4, and 1.6.

Y. . Got I¥? Do these problems to find out.

Describe the relationship between the terms in each arithmetic
sequence. Then write the next three terms in the sequence.

a. 0,13, 26, 39, ... b. 4,7,10,13, ...
c. 1.0,13,16,19, .. d. 25,30, 35,40, ..

HONLINPT IH-MEIGH (3 BLAdoD
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Expressions and Equations

Write an Algebraic Expression

i
In a sequence, each term has a specific position within the sequence.
Consider the sequence 2, 4, 6, 8,...

[1stposition I .| 3rd position ‘

* ‘-
2’44, 6, E_';’.-.

[ 2nd position 1

Notice that as the position number increases by 1, the value of the j .
term increases by 2. | Arithmetic
Sequences

wWhew looking for o pattevn
Position Operation Value of Term - J F

| vpetween the position
1 (b ! |. LS 2 ;) 19 | number and each term in
1 2 2.2=14 4 - the sequence, it is often
: (’ 3 | 3.2=6 l 6 D = helpful to wmake a tabdle.
41 C' . = | D
4 4.2=8 8

You can also write an algebraic expression to represent the
relationship between any term in a sequence and its position in the
sequence. In this case, if n represents the position in the sequence,
the value of the term is 2n.

8. The greeting cards that Badria makes are sold in boxes at a gift
store. The first week, the store sold 5 boxes. Each week, the store
sells five more boxes. The pattern continues. What algebraic |
expression can be used to find the total number of boxes sold at
the end of the 100th week? What is the total?

Position Operation Value of Term ‘

1 1.5 ! 5 |
2 2:5 il 10 _ I
3 3.5 15

n ne5 5n | ‘

Each term is 5 times its position. So, the expression is 5n.

bn Write ihe expression.

5(100) = 500  Replace i wiih 100

At the end of 100 weeks, 500 boxes will have been sold. ‘

Copynight ‘< McGraw-Hill Education
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[ Got 1¥7 Do this problem to find out.

) and Reflect e. Ifthe pattern continues, what algebraic expression can be used to
4 an find the number of circles used in any figure? How many circles will
Suppose Figure | had be in the 50th figure?
3 civcles, Figure 7 had | ]
S civcles, and Figure ? \'\-o\o\ 8
7 civcles. What algebraic 5 S
| his c S
expression vepresents t ) 8 8
situation? | 0 : S
0] o 3

|
e/ Sho, ! Figure 1 Figure 2 Figure 3
|

Describe the relationship between the terms in each arithmetic sequence. Then
write the next three terms in each sequence. (Examples 1 and 2)

1. 0,9,18, 27, ... 1 2..4,9,14,19, ... | 3.01,11,1.2,13, ..

|

[ glaow b |

|spatat ¥ |
RAverg \
ey ) |

4. Abeer has a doll collection. The table shows the total number of dolls in

. , . . Year Number of Dolls
her collection for three years. Suppose this pattern continues. Write an

algebraic expression to find the number of dolls in her collection after 1 . |
n years. How many dolls will Abeer have after 25 years? 2 12
(Example 3) 3 18

5. \e, Building on the Essential Question Explain why the | o ' : A
following sequence is considered an arithmetic sequence. l-. Rate Yourself! \
e —— How cowfident ave you about |

] 9,13, 17,21, sequences? Check Hhe box (

that applies. !|

-

|
.o e e |

f

\

UOARINPS [IH-MeI9IW ¢ JuBLAdOD
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Name = My Homework e -

Describe the relationship between the terms in each arithmetic sequence. Then
write the next three terms in each sequence. (txamplesiand2)

1. 0,7,14,21, ... 2. 1,7,13,19, .. £) 26,34, 42,50, ...

4. 01,04,07,10, ... 5. 24,3.2,40,48, ... 6. 2.0,31,4.2,53, ..

ﬁ Refer to the table shown. If the pattern continues, what algebraic =
. . _ ' Month = Height (cm) |
expression can be used to find the plant’s height for any month? ‘ a

What will be the plant’s height at 12 months? (Example 3) [ ) : 3
| 2 6
I T

8. @ Model with Mathematics Explain how the number of text
messages Badr sent and the cost form an arithmetic sequence. Then
write an expression to find Badr’s text messaging bill if he sends n text
messages over 250.

Remember my
texting fiasco?
How can | know
what my bill will  /
be each month? /

Copyright & McGraw-Hil Education
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9. @ Multiple Representations Ghaya is stacking boxes of tissues for a
store display. She stacks 3 boxes in the first minute, 6 boxes by the end of the
second minute, and 9 boxes by the end of the third minute. Suppose the
pattern continues for parts a—d.

a. Table Make a table of values for 1, 2, 3, 4, b. Symbols Write an expression to find the nth
and 5 minutes. term in the sequence.

¢. Graph Graph the table of values from part a on the 20
coordinate plane. Let x represent the number of 18
minutes and y represent the number of boxes.
Then describe the graph.

w
2
(=]
;IE 12
° 10
8 3
E g
=
4
2 X
. . 0 X
d. Numl?ers How many boxes will be displayed after 123456728910
45 minutes? Number of Minutes

-

¢ J__‘} H.O.T. Problems Higher order Thinking

10. @ Justify Conclusions Write five terms of an arithmetic sequence and
describe the rule for finding the terms.

@ Ppersevere with Problems Not all sequences are arithmetic. But, there
is still a pattern. Describe the relationship between the terms in each sequence.
Then write the next three terms in the sequence.

".12,471,. 12. 0, 2,6,12, 20, ...

13. @ Persevere with Problems Use an arithmetic sequence to find the
number of multiples of 6 between 41 and 523. Justify your reasoning.

362 Chapter5 Expressions
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Name . =

My Homework

Extra Practice

Describe the relationship between the terms in each arithmetic sequence. Then
write the next three terms in each sequence.

Copyright © McGraw-Hill Education

14. 19, 31,43, 55, ...
|2 is addea to the previous

tevm; 67,79, 91
-

\‘/\,i;.\-gwm"'
“‘ |'." i

17. 45,6.0,75,9.0, ...

20. 18, 33,48, 63, ...

15. 6,16, 26, 36, ...
10 is arAed to the previcus

tevm; 46, S¢, 66

18. 1.2,3.2,5.2,72, ...

21. 20,45, 70, 95, ...

23. @ Reason Abstractly Refer to the figures for parts a and b.

|
| ]

Figure 1

16. 33, 38,43,48, ...

19. 4.6,8.6,12.6,16.6, ...

22. 38, 61, 84,107, ...

G|
|
1] o
|
|

|
||
|

Figure 2 Figure 3

a. Describe the relationship between the figures and the number of

rectangles shown.

2 figures?

If the pattern continues, how many rectangles will be in the next

The terms of an arithmetic sequence can be related by subtraction. Write the
next three terms of each sequence.

24, 32,27,22,17, ...

25, 45,42, 39, 36, ...

26.10.5,10,95,9, ...

Lesson 2 Sequences

363



Power UP! Test Practice

27. The table shows the first 5 terms of a
sequence. Determine if each statement { ! ,
is true or false. Value of Term [P 5 ‘ 10 | 17 | 26

a. The expression n? + 1can be used to

find the nth term of the sequence. True False
b. The 8th term of the sequence is 65. True False
¢. The table represents an arithmetic sequence. True False

28. Najat is putting photos in an album. She puts five pictures on the first page.
Each page after that contains five pictures. Suppose the pattern continues.
Complete the table of values for 1, 2, 3, 4, and 5 pages. Then graph the table
of values on the coordinate plane. Let x represent the number of pages and y
represent the total number of photos.

Number of Pages | Total Photos o
(2}
1 2 30
& 25
2 S 20
g 15
. § 10
4 5
0
1234567 8%
. Number of Pages
How many photos will Najat have on 20 pages?
Spiral Review
Evaluate.
29. 1% = 130.3° = 131. 82=
| |
32.10% = '33.5"= '34.7° =

35. Omar goes to the batting cage. He purchases three tokens

Batting Cage Prices
and rents a helmet. If he spends a total of AED 65, how much i S
is each token? Tokens e %\
(T %
VA )
Helmet Rental = AED 20 oy
R ik
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Expressions and Equations

‘Inquiry Lab

Sequences

- 0 . @ Mathematical
HOW can geometric figures be used to model numerical Practices
‘ 2 patterns? 1,3

A fencing company uses 4 planks of wood for one section of fencing, 7 planks for
two sections, and 10 planks of wood for three sections. The fence sections are
represented using the toothpicks shown. Determine how many planks would be
used to create 5 sections of fencing.

Section Sections Sections

@:ﬁ’ﬂ Find a pattern in the table. Then fill in the number of planks that
' would be in 4 and 5 sections of fencing.

Numberof = Number
Sections = of Planks _

l 4
'|

.
10 éry

A WD

(Etep?( Check your work by using toothpicks to show 5 fence sections.
Draw the result in the space below.

So, there will be planks in 5 sections of fencing.

Copyright © McGraw-Hill Education
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20
P 5
Collavovate

Work with a partner. Complete the table. You can use toothpicks to
continue each pattern if needed.

1. Figure Number of
Number  Toothpicks
i
| 4

Figure 1 Figure 2 ‘ H

le /y

£

VIR SRR I

Figure 3

2. Refer to Exercise 1. Write an expression that could be used to find the
number of toothpicks that would be needed for any figure.

3. Use your expression from Exercise 2 to find the number of toothpicks that
would be needed to create Figure 10. Explain.

./

o h \/owr Owm

4, @ Reason Abstractly Refer to the activity. Write an expression that could be
used to find the number of planks in any number of sections.

5. @ Justify Conclusions Use the expression in Exercise 4 to find the
number of planks that would be needed to create 10 sections of fencing.
Explain.

HOW can geometric figures be used to model numerical patterns?

366 Chapter5 Expressions
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Expressions and Equations

Lesson 3

Properties of Operations

Real-World Link

HOW can you use numbers

N i . and symbols to represent
Driving Miss Fatema drives up and down her street to complete o T SR e

different errands. Some of the places on her street are shown below.

Vocab)

The number of blocks between the places are also shown. phidaii
1% Vocabulary j
N l]' { Commutative Property
GAMES ! L) ..
1 1 [|AloiE 1 —— "\ Associative Property
‘ T T 2 blocks _'_'.’_?I ) e — ~ | 3blocks "‘(,. = property
| __|_' \LLILLR | JELIEI GE| s Additive Identity Property

Multiplicative identity Property
Multipticative Property of Zero

1. Suppose Miss Fatema drives from home to the game
counterexample

store and back. Write an expression for each distance.

@ Mathematical Practices
from home to from the game 13,457

the game store: store to home:
2. Circle the property that is illustrated in Exercise 1.

Commutative Associative _
3. On Monday, Miss Fatema drives from home, stops at

the library, and then drives to the football field. On

Tuesday, she drives from home, stops at the game

store, and then drives to the football field. Write an
expression for each distance.

Monday: Tuesday:

4. Circle the property that is illustrated in Exercise 3.

Commutative Associative

? ?

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

dboystudio/Shutterstock.com

% @ Persevere with Problems @ Use Math Tools

% @ Reason Abstractly @ Attend to Precision

é @ Construct an Argument @ Make Use of Structure

fé-; @ Model with Mathematics Use Repeated Reasoning

e
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SORELS Y Properties of Operations

Words The Commutative Property states that the order in which numbers
are added or multiplied does not change the sum
‘ or product.
Addition Multiplication

| Symbols a+b=b+a ag+b=b-a
‘ Examples 6+1=14+6 7.3=3.7
i
. Words The Associative Property states that the way in which numbers are

grouped when they are added or multiplied does not change the
| sum or product.

Addition Multiplication
Symbols a+b+co)=(a+b+c a-b.c)={a-b).-c
|
| Examples 2+3+8=2+3)+38 3.(4:5=(3-4)-5

A property is a statement that is true for any number. The following
properties are also true for any numbers.

| Property ' Words Symbols Examples

' When O is added to any number, the at+0=a 9+0=9
Addiiveeitiy sum is the number. ] O+a=a | 0+9=9
Multiplicative When any number is multiplied by 1, a-1=a 5.1=5
Identity the product is the number. | 1.a=a | 1.5=5
Multiplicative When any number is multiplied by 0, a-0=0 8-0=0

| Property of Zero the product is 0. 0-a=0 0:-8=0

|  Example )

1. Namethe property shown by the statement
: 2¢(5en)=(2¢5)en.

The order of the numbers and variable did not change, but their
g grouping did. This is the Associative Property of Multiplication.

Got It+7 Do these problems to find out.

.42+ x+y=42+y+x b. 3x+ 0 =3x

v
GONRONPT JH-ME 192 ¢, 1uBLAdoD
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Expressions and Equations

You may wonder if any of the properties apply to subtraction or division.
If you can find a counterexample, an example that shows that a conjecture
is false, the property does not apply.

Example

2. State whether the following conjecture is true or false. If false, ‘
provide a counterexample.

Division of whole numbers is commutative.
Write two division expressions using the Commutative Property.
15+3L3+15
54+
The conjecture is false. We found a counterexample. That is,
15 + 3 #+ 3 + 15. So, division is not commutative.

Go¥ 1+7 Do this problem to find out. L

c. The difference of two different whole numbers is always less
than both of the two numbers. c.

3. Suha wants to buy a sweater that costs AED 68, sunglasses that
costs AED 84, a skirt that costs AED 32, and a blouse that costs
AED 26. Use mental math to find the total cost before tax.

Write an expression for the total cost. You can rearrange the
numbers using the properties of math. Look for sums that are
multiples of ten.

68 +84+ 32+ 26
=68+32+84+ 26
= (68 + 32) + (84 + 26)
=100 + 110
=210
The total cost of the items is AED 210.

Got |¥7 Do this problem to find out.

d. Khamis made four phone calls from his cell phone today. The calls
lasted 4.7, 9.4, 2.3, and 10.6 minutes. Use mental math to find the A.
total amount of time he spent on the phone.

Copyright © McGraw-Hill Education
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I

_Examples J

Simplify Algebraic | simplify each expression. Justify each step.

Expressions f . 7+9)+5

To simplily an expression is

Yo perPorm all possivle (7+9g +5=g+7)+5 Commutative Property of Addition

opevations. | =g+(7+05) Associative Property of Addition
3 =g+12 Simplify.

5. (meM)em

meMem=Mem)y.m Commutative Property of Multiplication
=MNe(m-m) Associative Property of Multiplication
= 11m? Simplify.
W] | (Go¥ T pomm :
{werk, | | | Do this problem to find out.

e. 4.(3c-2)

Name the property shown by each statement. (txample 1)

1. 3m-0+.5m=0 2. 7c+0=7c S

3. State whether the following conjecture is true or false. If false, provide a
counterexample. (Example 2)

Subtraction of whole numbers is associative.

4. Simplify 9¢ + (8 + 3c). Justify each step. (txamples 3-5)

Rate Yourself!

Ave you veady to move ow?
Shade the section that applies.

@ Building on the Essential Question Explain the
difference between the Commutative and Associative

Y
Properties. ( YES (7 ) No

B

uoyednpg [IH-MeI9dN & WbtiAdo)
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Name My Homework

IndependentiPractice

Name the property shown by each statement. (Fxample 1)

L a+p+12)=p+12)+a 2. 5+x+0=5+x

Eri6+c+1m=06+c)+17 4. d-e-0=0

5. @ Use a Counterexample State whether the conjecture is true or false.
If false, provide a counterexample. (Example 2)

Division of whole numbers is associative.

6. Huda ordered a soda for AED 2.75, a sandwich for AED 8.50, and a dessert for
AED 3.85. Sales tax was AED 1.15. Use mental math to

find the total amount of the bill. Explain. (Example 3)

Simplify each expression. Justify each step. (Fxamples 4and 5)

7. 15 + (12 + 8a) 8. (5n-9)+2n

Brax. 7% 10. (4m - 2) - 5m

Copyright ) McGraw-Hill Education
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1. Simplify the expression (7 + 47 + 3)[5 « (2 « 3)]. Use properties to justify each
step.

Mt

& L} H.O.T. Problems Higher order Thinking

12. @ Model with Mathematics Write about something you do every day that
is commutative. Then write about another situation that is not commutative.

13. @ Find the Error Mansour is simplifying 4 « (5 « m). Find his mistake
and correct it.

4-(S-wm=20-Sm
= |00m

14. @ Identify Structure Does the Associative Property always, sometimes,
or never hold for subtraction? Explain your reasoning using examples and
counterexamples.

15. @ Persevere with Problems If you take any two whole numbers and add
them together, the sum is always a whole number. This is the Closure Property
for Addition. The set of whole numbers is closed under addition.

a. s the set of whole numbers closed under subtraction? If not, give a
counterexample.

b. Suppose you had a very small set of numbers that contained only 0 and 1.
Would this set be closed under addition? If not, give a counterexample.

372 Chapter5 Expressions
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Name ... ~ MyHomework

Extra Practice

Copyright © McGraw-Hill Education

Name the property shown by each statement.

16. 9(ab) = (9a)b 1. y.7=7y
Associative (X)

i \.\c-v'\‘-f“""\' i
Hele d

18. 1xc=c j19.5+(a+8)=(5+a)+8

20. State whether the conjecture is true or false. If false, provide a
counterexample.,

Subtraction of whole numbers is commutative.

21. @ Use Math Tools The times for each leg of a relay for four runners are

Runner  Time (s)
shown. Use mental math to find the total time for the relay team. Explain. ' '

Jamal 124
Eissa 1.8 l
' Khalifa 1.2
Majed 12.6
Simplify each expression. Justify each step. :
22. (22 +19b) + 7 23.18 + (5 + 6m)
24. 11s(4) 25. 10¢(7)

26. (9 + 31+ 5)[(7 - 5) - 4]
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Power UP! Test Practice |

27. The table shows the cost of different items at a bakery. Noura buys m

2 doughnuts, a muffin, and 2 cookies. Which of the following expressions | | ‘

represents the total cost? Select all that apply. | Cookie : 225

| 2(2.50) + 2(2.25) + 3.50 | Doughnut |  2.50 ‘

" 2(2.50) + 3.50 + 2(2.25) Muffin | 350 |
1 2(2.50 + 2.25 + 3.50) ' Roll 125

1 3.50 + 2(2.25 + 2.50)

28. Determine if the two expressions in each pair l Commutative Property

are equivalent. If they are equivalent, select
the property that is illustrated.

Identity Property

|
Associative Property ]
|

Muitiplicative Property of Zero

|9-4+20=9-20+4

3b-0-c=0

|35+2m+n=35+n+2m [

|12t 3v+0 =12t 3v

. Spiral Review

Evaluate each expressionifa =6,b=15,andc=9.

29. g + 2b 130.c2—-5 31. 10 + @3
I
| |

32.8c— 9 + 25 33.14 4 8b + 2 134. 3% + (30)

| |
.' |
i !
|

I |

35. A package of pencils costs AED 7.25. A new eraser costs AED 1.75.
Write an expression to find the total cost of 3 packages of pencils
and 2 erasers. Then find the total cost.

374
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Expressions and Equations

Lesson 4

The Distributive Property

IEssentiaI Question]

Real-World Link

HOW can you use numbers and
n symbols to represent
School Supplies Mazen buys three notebooks that cost AED 5 each. e s

He also buys three packages of pens for AED 6 each.

| fr

1. Write an expression that shows the cost of three notebooks M‘[ Vocabulary )
| ]
added to the cost of three packages of pens.

Distributive Property
equivalent expressions

X 54+ X 6

@ Mathematical Practices

1,3,4,5,7
2. Write an expression that shows three times the

cost of one notebook and one package of pens.

O+

3. Evaluate both expressions. What do you notice?

4. Suppose Mazen buys five notebooks that cost AED 3 each and five
packages of pens that cost AED 7 each.@the expressions that
represent Mazen’s purchases.

bXx3+5%X7 5X3X5X%X7 53 +1)

5. Suppose Mazen buys two rulers that cost AED 1 each and two
folders that cost AED 1.50 each.the expressions that
represent Mazen'’s purchases.

24+14+2+150 21+ 150) 2 X 1+ 2 % 150

? ?

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

Fuse/Corbis/Getty Images

‘% (D Persevere with Problems (® Use Math Tools

% @ Reason Abstractly @ Attend to Precision

§ @ Construct an Argument @ Make Use of Structure

f; (® Model with Mathematics Use Repeated Reasoning

e PO
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key Concept 3 Use the Distributive Property

‘ Words The Distributive Property states that to multiply a sum or

difference by a number, multiply each term inside the
parentheses by the number outside the parentheses.

Symbols  a(b +c)=ab + ac alb—c)y=ab —ac
N L
i Examples 4(6 +2)=4-6+ 4.2 37-5=3.7-3-5 ;
You can model the Distributive Property with algebraic expressions
using algebra tiles. The expression 2(x + 2} is modeled below.
| 0
| A Moadel x == 2 using algehia tiles.
[l
el
X | —_— Do fie amount of ties to 1epresent 2(x + 2)
JENN 5N
—‘ —l m Lll iping together the
X x| E
|
 a—
2(x + 2) = 2(x) + 2(2) Distributive Property
=2x+4 Muitiply
The expressions 2(x + 2) and 2x + 4 are equivalent expressions.
No matter what x is, these expressions have the same value.
I — —
Example )
Reas} 1. Use the Distributive Property to evaluate 8(—9 + 4).
A 8(—9 + 4) = 8(—9) + 8(4) Expand using the Distribuilve Progerty
T = 724320140 ad
b- Got 1¥7 Do these problems to find out. :
a. 5(—9 + 1) b. 7(10 — 5) ¢ (12—-28)9 %
C. o
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_ Expressions and Equations

|

Examples )

Use the Distributive Property to rewrite each expression.
2. 4x+7)
Ax +7) = 4x) + 4(7) Expand using the Distributive Property.

=4x + 28 Simplify.

6(0 — 5) = 6[p + (—5)] Rewrite p — 5 asp + (—5).

= 6(p) + 6(—5)  Expand using the Distributive Property.

= 6p + (—30) Simplify.

=6p — 30 Definition of subtraction
L., —2(x—8)
—2(x — 8) = —2[x + (—8)] Rewrite x — 8 as x + (—8).
= —2(x) + —2(—8)  Expand using the Distributive Property. ‘
=—-2x+16 Simplify.

B. 5(—3x+7y)

5(—3x + 7y) = 5(—3x) + 5(7y)  Expand using the Distributive Property.
= —15x + 35y Simplify. ‘

1
6. 3x—6) |
%(X —6)= %[X + (—6)] Rewrite x —6 as x + (-6).
Shot! iy
= %(X) + (—;—(—6)) Expand using the Distributive Property. | e
1
=ox+ (=2 Simplify.
? (—2) pilty. A
=3X— 2 Definition of subtraction
e.
g . Got 1¥7? Do these problems to find out.
E £,
: d. 6(c + 4) e. (m+ 3n)8
S f. —3(y —10) 9. 3w —4) i
5 a1 o
|
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Distributive Property

= AED 180 — AED 045 Multiply.
Al <o = AED 179.55 Subtract.
terl The total cost of the helmets is AED 179.55.
- Got I¥7 Do this problem to find out.
h. h. A sports club rents dirt bikes for AED 37.50 each. Find the total

Use the Distributive Property to evaluate or rewrite each expression. (cxampies 1-6)

1. 8+ 1M)(-3) = i 2. —5(2x + 4y) =

| <inow 44 .l

ol
oty

4. Ahousefly can fly about 1.9 meters per second. At this rate, how far can it flyin

25 seconds? Justify your answer by using the Distributive Property. (Example 7)

el Building on the Essential Question Describe how
the formula to find the perimeter of a rectangle is an

application of the Distributive Property.

378 cChapter5 Expressions

| _l = E
3. 5lg—10)=

Rate Yourself!

7. Mr. Fahd needs to buy batting helmets for the baseball team.
The helmets he plans to buy are AED 19.95 each. Find the total
cost if Mr. Fahd needs to buy 9 batting helmets for the team.

Rename AED 19.95 as AED 20.00 — AED 0.05. Then use the
Distributive Property to find the total cost mentally.

9(AED 20.00 — AED 0.05) = 9(AED 20.00) — 9(AED 0.05)

cost for the club to rent 20 bikes. Justify your answer by using
the Distributive Property.

How coufident ave you avout
the Distvibutive Propevty?
Check the Yox that applies.

Y
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Name My Homework

Use the Distributive Property to evaluate each expression.

1. 35+ 6)= 2. (6 + 4)(—12) = £ -60-4)=

4. 5(—6 + 4) = 5. 4(8 —7) = 6. (5—7)(—3) =

@ Identify Structure Use the Distributive Property to rewrite each

expression.
7. 3(—4x + 8) = 8. 4(x — 6y) = 9. 65—q)=
10. 2(c— ) = N —3(5—b)= 12. (d +2)(~7) =

m Eiman bought roast beef for AED 59.85 per kilogram. Find the total cost if
Eiman bought 4 kilograms of roast beef. Justify your answer by using the
Distributive Property.

14. The table shows the different prices of items at a movie theater. Movie Theater Prices
a. Suppose Wafa and two of her friends go to the movies. Write ltem Cost (AED)
an expression that could be used to find the total cost for o
them to go to the movies and buy one of each item. candy 2.25
drink 3.25
b. What is the total cost for all three people? popcorn 450
ticket 19.50
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@ Use Math Tools Find each product mentally. Justify your answer.
15. 9.35= '16. 8 .28 = M17. 12.6=

18. 85.8 = 19. 4.122 = 20. 12 - 64 =

T

\ J/I H.O.T. Problems Higher order Thinking

21. @ Reason Abstractly Write an expression that when using the Distributive
Property can be simplified to 12a + 18b — 6¢.

2. O Identify Structure Use the Distributive Property to rewrite the
expression 7bx + 7by as an equivalent expression,

23, @ Persevere with Problems Use the Distributive Property to write an
equivalent expression for the expression (a + b)}{2 + y).

24, (I) Find the Error Hana'is using the Distributive Property to simplify
3{x + 2). Find her mistake and correct it.

3+ =32

25. (D Persevere with Problems Is 3 + (x X y) = (3 + x) X (3 + y) a true
statement? If so, explain your reasoning. If not, give a counterexample.

380 Chapter 5 Expressions
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Name —

Extra Practice

My Homework _ R

Copyright ) McGraw-Hill Education

Use the Distributive Property to evaluate each expression.

26. (3+6)(—8) = /2 i27- 41 = 5) =

B (—8+ ¢ (—8 =
—24+ (—48) = —72

.".r P

(28. (12 — 4)(—5)

J

Use the Distributive Property to rewrite each expression.

29. —8(a + b) =

32, @ Justify Conclusions Wafa is planning on
making a fleece blanket for her nephew. She
learns that the fabric she wants to use is
AED 7.99 per yard. Find the total cost of 4
yards of fabric. Justify your answer by using
the Distributive Property.

130. (2b + 8)5 =

‘31. b+ 7)(—2) =

[
|
1

33. You are ordering T-shirts with your school’s

mascot printed on them. Each T-shirt costs
AED 24.75. The printer charges a setup fee of
AED 30 and AED 2.50 to print each shirt. Write
two expressions to represent the total cost

of printing n T-shirts.

Use the Distributive Property to rewrite each expression.

34. 0.5x(y — 2) 135. —6a(2b + 5¢) 36. —4m(3n — 6p)
|
|
| 1
37. 3(2y + 4z) |38. —2(3a — 2b) 39. —6(12p — 8n)
l |
\ i
40. Write two equivalent expressions for the area of the figure. ':x+4 i
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Power UP! Test Practice

1.

42,

A group of 3 seniors, 3 adults, and 3 children bought tickets
to the aquarium.

Cost (AED)

Type of Ticket

Adult 28.95

Fill in the boxes to model the total amount spent with an expression. p— |
Senior | 24.95
X + |+ ) child 1995

How much did the group spend on tickets altogether? How does applying the
Distributive Property make it easier to find this amount?

Mahmoud is going to summer camp. The table shows the cost of items he will [l mact (AED)
need to purchase with the camp logo. He needs to buy four of each item. P

| T-shirt 8.00
Which of the following expressions represents the total cost of the items? Shorts [ — |
Select all that apply. - i : |
| Socks | 225
4(14.75)
4(8.00) + 4.50 + 2.25
4(8) + 4(4.50) + 4(2.25)
4(8.00 + 4.50 + 2.25)
Spiral Review
Evaluate each expression if x =9 and y = 3.
43. x + y — 58 44, y3 + 3 45, y4 — 128 =

46. In the expression below, identify the coefficient and the variable.

4x + 450

coefficient: variable:

382
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Expressions and Equations

&

Table}

my i g ‘ @ Mathematical Practices
Case #1 Mountain Biking 13.4
Ali wants to purchase a membership to a bike park. The cost

depends on the number of people on the membership. It costs
AED 55 for 5 people, AED 65 for 6 people, and AED 75 for 7 people.

Find the cost of a mewmbevship that includes § people.

’,_

Understand what are the facts?

The cost of a membership depends on the number
of people included on the membership.

plan What is your strategy to solve this problem?
Make a table that shows the number of people and the cost.

Solve Howcan you apply the strategy?
Make a table. Find the cost for 8 people.

1
4
3

[N TR
Nuwmber of 51
o
| People (P
s |AEDss]
¢ AED ¢s >+ \0 So, the cost for 8 people is
[ D +10
1 AED 75
WX .) +10
g ; y

CheCk Does the answer make sense?
The expression 10p + 5 can be used to represent the situation.

Since AED 10(8) + AED 5 = AED 85, the solution is reasonable.

Aaron Amat/Shutterstock.com

@ Justify Conclusions Ali wants to purchase a membership for four people.
Explain how the table would change and then solve.

Copyright €@ McGraw-Hill Education
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Literacy

xophone. After
hs, she has AED 120.

lans to keep

Case #2 Financial
oney to buy as8
£D 75. After 2 mont
nas AED 165. She P

Hidaya is saving m
1 month, she has A
After 3 months, she
saving at the same rate.

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

| need to Pind

Underline key words and values. What information do you know?
Abrer | month, Hidayo hens i Aftey 2 wonths, she s

Abtey 3 months, she has . She continues o save at the same vate.

Is there any information that you do not need to know?

| A6 wotr weed to kvow

Plan

Choose a problem-solving strategy.

Fwill use the stvategy.

Solve

Use your problem-solving strategy to solve the problem.

112134 |¢s

L~ ¢ /7
Amount-Soved (AED) | 75 | 120 1¢s 4
SOOI A D
+4S +4S +4S  +4S +4S

Hidawya will have AED 300 saved tn

Check

Use information from the problem to check your answer.

384 Chapter 5 Expressions
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S A — 5 s A = & [

.
. Tl

;'_(-?__"-\_,. ) Work with a small group to solve the following cases.

LY show your work on a separate piece of paper.
Collporate

Case #3 Carnivals

For a carnival game, containers are arranged in a triangular
display. The top row has 1 container. The second row has
2 containers. The third row has 3 containers. The pattern
continues until the bottom row, which has 10 containers.

Case #4 Budget

Iasmin earns AED 2,050 each month. She spends 65
he rest of the money is equally divided and

% of the amount she earns.
- = deposited into two Separate

Case #5 Toothpicks
Write an expression that can be used to ﬂnd.the _u r ‘ : |
number of toothpicks needed to make any figure. | |
Then find the number of toothpicks needed to

FF L Expressions and Equations

Figure1 Figure 2 -
! 3
make the eighth figure. -
% Case #6 Divin
yse oWy I?;}%a A diver descends t g—4 .
\S;\"’f’\j"‘f -riﬁr! nds to —4.5 meters after 1 minute, —9 meters 2 minutes, and

—13.5 meters after 3 minutes.

Aivey &
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Mid:Chapter/Check

1. Fill in the biank in the sentence below with the correct term. (Lesson 1)

A is a symbol that represents an
unknown quantity.

2. Define arithmetic sequence. Then provide an example. (Lesson 2)

Describe the relationship between the terms in each arithmetic sequence. Then
write the next three terms in each sequence. (Lesson2)

3. 58 114.. 4. 4,1,18, 25, ... 5. 5.8,10.8,15.8,20.8, ...

’{s_;-l;&y-‘\ﬁ
Dk

Use the Distributive Property to rewrite each expression. (Lesson4)

6. 4x +9) = 7. 2(x+ 5) = 8. 3(—2x+4)=

9. @ Identify Structure What property is shown by the statement
8x + 0 = 8x? (Lesson 3)

10. @ Persevere with Problems A coach bought some baseball
bats and five baseball gloves. Let b represent the number of bats.
Write an expression that can be used to find the total cost of the
bats and gloves. Then find the total cost if he bought three
bats. (Lesson 1)

LO#1eINPT [IH-MRIDIW ¢ 1buAdoy
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Expressions and Equations

Lesson 5

Simplify Algebraic Expressions

Real-World Link

Music Store Salem, Khalaf, and Ayoub work at a music store. Each
week, Salem works three more than twice the number of hours that
Khalaf works. Ayoub works 2 less hours than Khalaf.

1.

Let x represent the number of hours that Khalaf works each week.

The number of hours that Khalaf, Salem and Ayoub work can be
modeled as shown below. Write an expression that represents
each person’s number of hours.

Khalaf's hours Salem hours Ayoub’s hours

d ) o

N

Twice Three Khalaf Two

Khalaf more less

Expression: Expression: Expression:

Model the total number of hours that Salem and Ayoub work.
Draw the result below. Then write an expression for the drawing.

Expression:

Like tiles are tiles that have the same shape. Group like tiles
together and remove the zero pairs. Draw the result below.
Then write an expression for your drawing.

Expression:

4 ?

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

(D Persevere with Problems (® Use Math Tools
@ Reason Abstractly @ Attend to Precision
@ Construct an Argument @ Make Use of Structure
@ Model with Mathematics Use Repeated Reasoning
e ———

(Z)) Essential Question]
Z7Ead |

HOW can you use numbers and
symbols to represent
mathematical ideas?

"@; Vocabulary j

term

like terms
constant
simplest form

@ Mathematical Practices
1,2,3,4,6

et
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19} and Reflect

Civcle he tevm pelow that

is a like tevwm

with 4.
—Axt < i
! She
/e
bug
A,
b. -

388 Chapter 5 Expressions

Identify Parts of an Expression

When addition or subtraction signs separate an algebraic expression
into parts, each part is called a term. Recall that the numerical factor of
a term that contains a variable is called the coefficient of the variable.

Like terms contain the same variables to the same powers. For example,
3x? and ~7x are like terms. So are 8xy? and 12xy2. But 10x2z and 22xz2
are not like terms. A term without a variable is called a constant. Constant
terms are also like terms.

three terms

‘.-"' v '..‘..A

—4x + 12 + x
U A

| constant

like terms |

| E—xamgle

1. Identify the terms, like terms, coefficients, and constants in the
expression 6n —7n — 4 + n.

6n—Tn—4+n=6n+(=7n)+ (= +1n oo

« Terms: 6n, —7n, —4,n
+ Like terms: 6n, —7n,n Alt o these terins ave the same variable,
» Coefficients: 6, —7,1

- Constants: —4 This

Got 1¥7 Do these problems to find out.

Identify the terms, like terms, coefficients, and constants in each
expression.

a. % —4—-1y+7 b. 3x+2—10 — 3x

Simplify Algebraic Expressions

An algebraic expression is in simplest form if it has no like terms and
no parentheses. Use the Distributive Property to combine like terms.

LOREINPT |H-MEISON 7 JybuAdoD




Expressions and Equations

Examples )
2. Write 4y + y in simplest form.
4y and y are like terms. Equivale.nt
= ; . xpressions
4y +y =4y + 1y identity Property; y = 1y D

= (4 + 1y orby Distributive Property; Simplify. and Sy ave eauivalent

expressions, swostitutre awny
value fov y and see whether

3. Write 7x — 2 — 7x + 6 in simplest form. the expressions have the
7x and —7x are like terms. —2 and 6 are also like terms. s Tl
Definition of
Ix—2—Tx+6=7x+(—2)+(=7x) + 6  subtraction
=7x 4+ (—7x) +(—2)+ 6  Commutative Property
=[7+(=7)x+(—2)+ 6 Distributive Property
=0x+4 Simplify.
=0+4o0r4 Multiplicative Property of =<
zero and Additive Identity
Property of zero.
| a
Got 1+7 Do these problems to find out. ’
c. 4z—z d. 6—3n+3n e. 2g—3+M1—28g /! .

Example ) |

Ly, The costofa jacket j after a 5% markup can be represented by the
expression j + 0.05j. Simplify the expression. Then determine the
total cost of the jacket after the markup, if the original price is
AED 35.
j+ 005/ =1+ 0.05 Identity Property; j = 1j

= {14 0.05) Distributive Property

= 1.05j Simplify.
1.05j = 1.05(35) Replace j with 35 to find the total cost.
= 36.75 Multiply.

So, the cost of the jacket after a 5% markup is AED 36.75.

Got 1+7 Do this problem to find out.

f. Write an expression in simplest form for the cost of the jacket |
in Example 4 if the markup is 8%. Then determine the total cost | £
after the markup. '

Copyright © McGraw-Hill Education
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5. Ata concert, you buy some T-shirts for AED 12.00 each and the
same number of CDs for AED 7.50 each. Write an expression in
simplest form that represents the total amount spent.

Let x represent the number of T-shirts and CDs.

12x + 7.50x Write the expression
12x + 7.50x = (12 + 7.50)x Distributive Property
= 19.50x Simplify,

The expression AED 19.50x represents the total amount spent.

Got +7 Do this problem to find out.
-l g. You have some money. Your friend has AED 50 less than you. Write
| an expression in simplest form that represents the total amount of
money you and your friend have.

1. Identify the terms, like terms, coefficients, 2. Write 4p — 7 + 6p + 10 in simplest form.
and constants in 5n — 2n — 3 4+ n. (Fample 1) (Examples 2 and 3)

3. The cost of a game g with 7% sales tax can be represented by the
expression g + 0.07g. Simplify the expression. Then determine the total
cost of the game after sales tax if the original price is AED 52. (fxample 4)

4. You go to a basketball game and buy 3 waters that cost

——

x dirham each. Your brother buys a bottle of water and a —

bag of peanuts that costs AED 4.50. Write an expression in Rate Yourself! \
simplest form that represents the total amount of money

spent altogether. (Exmple 5) Ave you ready to move ow?

Shade the section that O\Fp‘ies.

,,—~——"--..,_h/

Building on the Essential Question Explain why ( YES ( \ NO )

2(x — 1)+ 3(x — 1) = 5(x — 1) is a true statement. : 7 = o

T

390 Chapter5 Expressions
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Name My Homework

IndependentiPractice

Identify the terms, like terms, coefficients, and constants in each
expression.

1. 2+ 30+ 9a 2. 7—5x+1 3.9—-z+3—-22

Write each expression in simplest form.

4. n+5n= 5. 12c—c= 6. 4 —1—-4+6=

7. The cost of a ticket t to a concert with a 3% sales tax can be represented
by the expression t + 0.03t. Simplify the expression. Then determine the
total cost after the sales tax if the original price is AED 72.

Write an expression in simplest form that represents the total amount in each
situation.

8. You rent x pairs of shoes for AED 20 each. You ﬁ You watch x minutes of television on Monday,
buy the same number of drinks for AED 9.50 the same amount on Wednesday, and
each. You also pay AED 19 for a bowling lane. 30 minutes on Friday.

10. In a municipality committee, there were 119 more members in the auditing
department than in the public relations and media department. If there were m
members in the public relations and media department, write an expression to

represent the total members in the committee.

ﬂT Nasser and his friends paid a total of AED 27 for tickets to the school football
game. While at the game, they bought 5 sandwiches at x dirhams each,
4 boxes of popcorn at y dirhams each, and 2 pretzels at z dirhams each.

a. Write an expression to show the total cost of admission and the snacks.

b. Sandwiches cost AED 4, popcorn cost AED 3, and pretzels cost AED 2.

What was the total cost for admission and snacks?

Lesson 5 Simplify Algebraic Expressions 391



(® Reason Abstractly Write an expression in simplest form for the perimeter
of each figure.

1. - 13. 30 50 2 14.

4x

5a
2.2y

5x

%)
¢ 1’) H.O.T. Problems Higher order Thinking

15. @ Be Precise Write an expression that has three terms and simplifies
to 4x — 7. Identify the coefficient(s) and constant(s) in your expression.

16. (@ Which One Doesn't Belong? Identify the expression that is not
equivalent to the other three. Explain your reasoning.

o) (4603 ) [2emes) [z ]

17. (D) Persevere with Problems Simplify the expression 8x — 2x + 12x — 3. Show
that your answer is true for x = 2.

18. @ Justify Conclusions Determine whether the following statement is always,
sometimes, or never true. Explain your reasoning.
When using the Distributive Property, if the term outside the
parentheses is negative, then the sign of each term
inside the parentheses will change.

392 Chapter5 Expressions
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Name . = = My Homework =

Extra Practice

Identify the terms, like terms, coefficients, and constants in each expression.

19. 44+ 5y —6y+y '20.n+4n—"7n—1 ’21.—3d+8—d—2
tevms: 4, Sy, —6y, ¥ ‘ |
\ welk'ulp ke tevms: Sy, —6y, v | |
¥ | |
coebficients: S, —¢, | |

constomt: 4 '

Write each expression in simplest form.

22. 5x + 4 + 9x 23.2+3d+d ‘24.—3r+7—3r—12

Write an expression in simplest form that represents the total amount in each
situation.

25. You subscribe to m different magazines. Your 26. Your friend is y years old. Her brother is 5
friend subscribes to 2 fewer than you. years younger.

27. You spent m minutes studying on Sunday. On Monday, you studied
15 more minutes than you did on Sunday. Tuesday, you studied
30 minutes less than you did on Monday. You studied twice as long on
Wednesday as you did on Sunday. On Thursday, you studied 20 minutes less
than you did on Wednesday. Write an expression in simplest form to
represent the number of minutes you studied in all.

28. ) Reason Abstractly Write a real-world situation for 7.50y + 9.

Simplify each expression.
29. 3(4x — 5) + 4(2x + 6) 30. —8(2a — 3b) — 5(6b — 4q) 31. 10(5g + 2h — 3) —

; 43g — 4h + 2)
= | =

Copyright ©& McGraw-Hiil Education
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Power UP! Test Practice

32. Ibrahim, Ahmed, and Usama collect baseball cards. Ahmed has 3 fewer cards |'
than twice the number of cards Ibrahim has. Usama has 5 more baseball cards —] .
than Ibrahim. Let x represent the number of baseball cards that Ibrahim has. "'| Al
Use the algebra tiles to represent the number of cards each person has. |

Model

Expression ‘

Write an expression, in simplified form, for the number of
baseball cards the three friends have altogether.

33. The table shows the number of tickets needed and the -m Times Completed
number of times Shaima participated in different activities ' Balloon pop |3 | |
at a carnival. Write ar\ expression, |r‘1 simplified form, for Dunk Tank i b
the total number of tickets that Shaima used. | = |
: | Ring Toss 2 | a
‘ Trampoline 5 b
Spiral Review
34. Amani spends AED 25 for her lunch and AED 10 for breakfast each day Sunday
through Thursday. Use the Associative Property to find how much money she
spends on lunch and breakfast for 4 weeks.
Define a variable. Then write each phrase as an algebraic expression.
35. Asma has volunteered 9 more hours 36. the cost of a pair of jeans is 4 times the

than Amal cost of a book

Evaluate each expressionif x =2,y =10,and z= 4

37.52—10 138.y +2 +x 39. X3 + (y + x)

394
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Expressions and Equations

Lesson 6

Add|Linear.Expressions

Real-World Link

HOW can you use numbers
and symbols to represent

Homework Badr has 20 math problems and 11 science questions for mathematical ideas?
homework. Saeed has 23 math problems and 10 science questions for
homework. % Vocabulary J

1. The expression below represents the types of exercises that Badr

linear expression
has for homework. P

@ Mathematical Practices

20 math problems + 11 science questions 1234
Complete the expression that represents the types of exercises

that Saeed has for homework.

math problems + science questions

2. Write an expression for the total number of math problems and
science questions for both boys.

math problems + science questions

3. Suppose Badr has x math problems and 5 science questions for ‘
homework and Saeed has x math problems and 6 science questions. Z o 1 /»‘
The algebra tiles below represent the total number of math problems o
and science questions for both boys. Write an expression in simplest
form that represents the algebra tiles.

Expression:

? ?

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

©MHero/Corbis/Glow Images

"g @ Persevere with Problems @ Use Math Tools

% @ Reason Abstractly @ Attend to Precision

é @ Construct an Argument @ Make Use of Structure

é @ Model with Mathematics Use Repeated Reasoning
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e e B Add Linear Expressions

A linear expression is an algebraic expression in which the variable is
raised to the first power and variable are not multiplied or divided. The
table below gives some examples of expressions that are linear and
some examples of expressions that are not linear.

Linear Expressions = Nonlinear Expressions

|
_‘ 5x | 5mn
| 3r+2 | 3¢ +2 |
| x—7 A—7

You can add linear expression with or without models. Sometimes you
will need to use zero pairs.

[fxamples _

Add.
1. (2x + 3) + (x + 4)

I I_J 2] W EINEN
il E [i] Model each Hnear expression

2x+3 Xx+4

II j G E &
L1 [l ]
9

2%+ x + +

So,2x+3)+x+4)=3x+7

2. 2x—1)+(x—5)

22X =N+ Kx—=5)=[2x+ (=N +[x+(=5)] e
2x + (=)
+ x + (=5 Arrapge fike lenms in coiuimmns
3x + (—6) Adid

T S0, (2x — 1) + (x — 5) = 3x + (—6) or 3x — 6.

Got 1+7 Do these problems to find out.

a. 3x+5)+ (2x+3) b. 2x—4)+ (3x—7)

UOIeINPJ [[IH-MeIO0I T wBlAdosy
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Expressions and Equations

‘Examples |

3. Find (2x — 3) + (—x + 4). Use models if needed.

17 El El [a] [l

il B —x

_ m [1] Model each linear expression
+ 4

2%  + (=3 —X

Combine like tiles. Then remove ali ‘
zero pairs and write a linear
[ﬂ expression for the remaining tiles. |

So,2x—3)+ (—x+4)=x+1. ‘

L. Find 2(x + 3) + (3x + 1).

2Ax+3) 4+ Bx+N)=(2-x+2-3)+ 3+ 1) Use the Distributive

Property.
=(2x+6)+ 3x+1) Simplify.
2x+6 Arrange like terms
+3x 41 in columns.
5x + 7 Add

So, 2(x + 3) + (3x + ) = 5x + 7.

B. Find 5(x — 4) + (2x — 7).

5x—4)+(2x—7)=(5-x—5-4) + (2x —7) Use the Distributive

Property.
= (5x —20) + (2x —7) Simplify. ‘
| glow \ b
5x — 20 Arrange like terms (%)
+2x— 7 in columns. '
= c.
Tx — 27 Add.
|
So,5(x —4)+ (2x —7)=Tx — 27. A,
Go¥ 1+7 Do these problems to find out.
- e.
: Add. Use models if needed.
g c. (x—10)+(2x+3) d. (x —4) + (=2x+1) iy
: e. B +7)+ (x +3) £, (12x + 19) + 2(x — 10) i
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Properties

The Commutative Property
allows the tevms of the
expression to e veordeved,

i/ Show,
Your
Wy e, |

6. Write a linear expression in
simplest form to represent
the perimeter of the triangle.
Find the perimeter if the
value of x is 5 centimeters.

Write a linear expression for the perimeter of the triangle.

(3x —3) + (2x + 9) + (5x)
(3x+ 2x +5x) + (—3 + 9)
10x + 6

Find the perimeter.

10x + 6 = 10(5) + 6 or 56

(3x—3}cm

(2x+9)cm

(5x%) cm

Write each expression.

Rearrange to combine like terms.

Add.

Replace x with 5. Simplify.

So, the perimeter of the triangle is 56 centimeters.

Got I+7 Do this problem to find out.

g. Arectangle has side lengths (x + 4) meters and (2x — 2) meters.
Write a linear expression in simplest form to represent the
perimeter. Find the perimeter if the value of x is 7 meters.

Add. Use models if needed. (Frxamples 1 5)

L 2x+3)+x+N)=

3. Write a linear expression in (3x)m (3x) m
simplest form to represent the

perimeter of the pentagon.

Then find the perimeter if the (2x) m (29 m

value of x is 3 meters. (Example 6)

expressions.

398 Chapter5 Expressions

(x+4)m

©)) Building on the Essential Question Explain how
adding linear expressions is similar to simplifying

2. 10(x —2) + (6x — 6) = _

Rate Yourself! \

n
How confident ave you about ‘
Aadding linear expressions? /
Check the vox that applies. \

0 e e

4
Y
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Name My Homework S

Independent Practice;

Add. Use models if needed. (fxamplesi-5)

1. x+8)+([7x+3)= 2. (—3x+7)+(—6x+9) =
(oo \y
Lok
Frx—10+3x—6) = 4. (—3x—7+(dx+7=
5. 2(x + 14) + (2x — 14) = 6. (Mx—8) +7x—1)=

7. Write a linear expression in simplest form to represent
the perimeter of the triangle at the right. Then find the

perimeter if the value of x is 10 millimeters. (Example 6) (7x <+ 8) (6x + 6} mm

(9% — 4) mm

8. Arectangle has side lengths (2x — 5) meters and (2x + 6) meters.
Write a linear expression in simplest form to represent the perimeter.
Find the perimeter if the value of x is 12 meters. (Example 6)

ﬁFind the sum of (x + 5), (—4x — 2), and (2x — 1).

Add.
10. (—3.5x +17) + (91x — 0.3) = 1. (0.5x + 15) + (8.2x — 16.6) =

Copyright © McGraw-Hill Education
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12 @ Reason Abstractly The table shows the breakdown of the points scored
in last week’s basketball game.

1 Quarter 2"Quarter 39Quarter 4" Quarter To;::'::e
Points Points Points Points Points
Panthers 2X—6 x+2 2% Xx—6 9

a. Write a linear expression in simplest form to represent the total points
scored in the first two quarters.

b. Write a linear expression in simplest form to represent the total points
scored in the game.

T
)
[" H.O.T. Problems Higher order Thinking
13. @ Reason Inductively Write two linear expressions with a sum
of —bx + 4.

14. (D Construct an Argument Will the sum of two linear expressions, each
with an x-term, always, sometimes, or never have an x-term? Explain your
reasoning.

15. () Persevere with Problems An integer can be represented by x. The next
integer can then be represented as (x + 1). Write a linear expression
that represents the sum of any two consecutive integers. Show that the
sum of any two consecutive integers is always odd.

16. @ Reason Inductively Explain how algebra tiles represent like terms and
zero pairs.

400 Chapter5 Expressions
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Name — e My Homewolk

Extra Practice

Add. Use models if needed.

17. (—x +10) + (—3x + 6) = e o 18. (—4x+3)+(—2x+ 8) =
ﬂ ooyt 10 |
+) —‘3x+_6 r
~4x+ |C
19. (—6x+5)+@4x—7)= 20. (-4x + 5) + (15x — 3) =
|
1
|
|
21. (—5x+ 4+ —1x—1N= i22. 172x —5)+ (—x + 4) =
|
|
|
|
23. Write a linear expression in simplest form to represent the (7x+3)m
perimeter of the trapezoid at the right. Then find the
3
perimeter if the value of x is 7 meters. (Bx+3m 65 433) m

(5x) m

24, @ Reason Abstractly The table shows the points earned by a
contestant in four rounds on a game show.

Round 1 Round2 Round3  Round 4
- 2x+40 | Bx+12 . 100 6x — 10

a. Write a linear expression in simplest form to represent the
total points earned by the contestant in rounds 1and 2.

b. Write a linear expression in simplest form to represent the
total points earned in all four rounds.

. If the value of x is 8, what is the total points earned in all
four rounds?

Copyright < McGraw-Hill Education
(o]
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Power UP! Test Practice

25. Hasan makes x dirhams per hour working at the grocery store. He makes
y dirhams per hour working at the library. One week he worked 9 hours at
the grocery store and 12 hours at the library. Determine if each statement is
true or false.

a. The expression 21x represents Hasan’s earnings True False
from the library.

b. The expression 9y represents Hasan’s earnings True False
from the grocery store.

¢. The expression 9x + 12y represents Hasan’s True False
total earnings for the week.

26. A triangle has the side lengths represented by the expressions
shown in the figure. Select the appropriate numbers and

expressions to complete the model representing the perimeter  ,_» e
of the triangle.
L 1+ 1 [ ]=] ZEE
‘— '_'+i7 ] ‘2x[ 1
N i+ Lo | 2
= ‘ 5x ] 3 |
N I S R A
| =
Spiral Review
Use the Distributive Property to evaluate each expression.
27. 79 — 4) = 128. (9 + 2)6 = ]29. 59 + 8) =
Office Volunteers

30. The number of students in each of the seventh grade homerooms that

volunteer in the office are shown in the table. Use mental math to find Homeroom Number of

the total number of students who volunteered. Explain. ~ Students
A 6
B 5
C 4
D 8

402
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Expressions and Equations

Lesson 7

(&) Essential Questionj

Subtract Linear/Expressions

Real-World Link
: and symbols to represent

Dog Sledding The Iditarod is a dog sledding race over 1,840 kilometers  mathematical ideas?
across Alaska. The table shows two winning times.

@ Mathematical Practices

Iditarod . 1.2,3,4
| Days Hours | Minutes - Seconds_
Race 1 | 9 . N 46 : 48
IRace2 9 | 5 8 H

1. What is the difference in hours, minutes, and seconds between
the two races?

h min s

2. Explain how you could find the difference in times between any
two races, given the days, hours, minutes, and seconds.

3. Describe another situation in which finding the difference involves
subtracting like units.

? ?

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

U.S. Air Force photo by Tech. Sgt. Keith Brown

§ @ Persevere with Problems @ Use Math Tools
':E @ Reason Abstractly @ Attend to Precision
§ @ Construct an Argument @ Make Use of Structure

@ Model with Mathematics Use Repeated Reasoning
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Wovk Zoune

Subtract Linear Expressions

When subtracting linear expressions, subtract like terms. Use zero
‘ pairs if needed.

‘ ' Examples
. Subtract. Use models if needed.
1. (6x+ 3) — (2x + 2)

X | XX
IIIII u [] D Model the linear expression 6x + 3.
_1 = —‘ 7 - To subtract 2x + 2, remove two x-tiles and
4l Bl B B A two T-tiles. Then write the linear expression
| for the remaining tiles.
4x + 1

There are four x-tiles and one 1-tile remaining.
So,(6x +3) — (2x+ 2) = 4x + 1.

2. 2x—3)—(x—2)

II . n m Model the linear expression 2x — 3.

+ (=3)
To subtract x — 2, remove one x-tile and
two —1-tiles. Then write the linear expression
“. for the remaining tiles.
+ =1

There is one x-tile and one —1-tile remaining.

ol Show ‘ So,(2x—3)~ (x—2) =
lioont.
|
A Got 1¥7 Do these problems to find out.
. a. (5x — 9) — (2x — 7) b. (6x — 10) — (2x — 8)

404 Chapter 5 Expressions
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Expressions and Equations

I

Example )

3. Find (—2x — 4) — (2x). Use models if needed.

Bl ElEl
=X1-Xx
m ﬁ Model the linear expression —2x — 4.

-2 + (-4
3 | =1 | = | _1|
%1 ) _xl .m Since there are no positive x-tiles to remove,
m add two zero pairs of x-tiles. Remove two positive
— x-liles.
zero pairs | (Cnom \Jy
So, (—2x — 4) — (2x) = —4x — 4.
C.
Go¥t 1¥7? Do these problems to find out.
Rl
c. 3x—2)— (5x—4) d. (4x —4) — (—2x + 2) _ A.

Use the Additive Inverse to Subtract |

|
When subtracting integers, you add the opposite, or the additive inverse. '

The same process is used when subtracting linear expressions. |

Examples )
L, Find (6x + 5) — (3x + 1).
6x + 5 Arrange like terms in columns.
(+) —3x— 1 The additive inverse of 3x + 1is (—3x — 1. Additive Inverse
s The additive inverse is found
by wultkiplying the linear
5. Find (—4x —7) — (—5x — 2). expression by -1.
—4x —7 Arrange like terms in columns
(+) 5x + 2 The additive inverse of (—5x — 2)is (5x + 2). |
x—5 |

Got 1¥7 Do these problems to find out.

e. (dx—3) —(2x+7) f. (5x —4)— (2x + 3)

Copyright © McGraw-Hitl Education
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) Example

6. A hat store tracks the sale of college and professional team
hats for m months. The number of college hats sold is represented
by (6m + 3). The number of professional hats sold is represented
by (Sm — 2). Write an expression to show how many more college
hats were sold than professional hats. Then evaluate the
expression if m equals 10.

| Find (6m + 3) — (5m — 2).

| 6m + 3 Arrange like terms in columns.
(+)—5m + 2 The additive inverse of 5m — 2 is (—5m + 2)
m+5
Evaluate the expression if m = 10.
m+5=10+5 Substitute 10 for m.
=15 Simplify

So, 15 more college team hats were sold.

S Check
N

Subtract. Use models if needed. (Fxamples1-5)

1. 2x+4) — (—x +5) = L2 (6x+9) — (Ix—1) =

3. The number of runs scored by the home team at a baseball game is
represented by (x + 7). The number of runs scored by the visiting team is
represented by (3x — 7). Write an expression to find how many more runs
the home team scored than the visiting team. Then evaluate the
expression if the value of x is 6. (Example 6)
| |
. Rate Yourself! ‘|

] How well Ao you umdevstana
subtvacting linear expressions?
Civcle the image that applies. |

4. (Z, Building on the Essential Question How can e '
you use the additive inverse to help you subtract _"--‘_'_'\_ﬂ 7\
linear expressions? S -

Cleav Somewhat Not So
Clear Clear |

|
.| |

.j Time to update your Foldavle! 'I

406 Chapter5 Expressions
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Copyright €' McGraw-Hill Education

Name My Homework
Independent|Practice|

Subtract. Use models if needed.

i ox +5) —(@x+3) = 2. (—x+3)—(x—5)=
e

3. Bx+4)—(x+2)= 4, 7x+ 5 —B3x+2)=

5. (9x — 8) — (x + 4) = 6. (9x —12) — Bx — 7) =

7. (D Reason Abstractly The number of customers in a store on the first
day is represented by (6x — 3). The number of customers on the second
day is represented by (x — 1). Write an expression to find how many more
customers visited the store on the first day. Then evaluate the expression
if x is equal to 50.

8. The perimeter of the garden shown is (6x + 2) units. Find the length
of the missing side.

>
>

3x+1

ﬁ The cost for shipping a package that weighs x kilograms from Dubai
to Sharjah is shown at the right. How much more does
Shipping Central charge than Globe Delivery?

Company Cost (AED)
Shipping Central | 3x + 3.50
Globe Delivery 2x+2.99
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10. Find the difference in the given lengths of the polygons.

(7x + 2) units

(6x — 5) units

) ,
.f? ]“’; H.O.T. Problems Higher Order Thinking

1" @ Find the Error Suhaila is finding (5x + 3) — (2x + 1). Find her
mistake and correct it.

(Sx+3)-2x+ 1)
=S+ 3 -2x+ |
=Sx—-2x+3+ |
=%x+ 4

12. @ Reason Inductively Name two linear expressions whose difference
is 5x — 4.

13. @ Persevere with Problems One linear expression is subtracted from
a second linear expression and the difference is x — 5. What is the
difference when the second linear expression is subtracted from

the first?

14. @ Persevere with Problems Suppose A and B represent linear
expressions. IfA+B=2x—-2and A—-B = 4x -8, find A and B.

15. () Reason Inductively Explain how you can apply the rule for subtracting
integers to linear expressions.

408 Chapter 5 Expressions
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Name N - — My Homework

Extra Practice

Subtract. Use models if needed.

16. (—3x—2)— (Ix+ 9= 10— Il 1|17. (—2x—1)—(x—7)=
Ix-2 ‘
\‘\I\h'“ (+') -Tx -1 ]
: -lox - 11 \
18. (9x + 5) — (6x — 8) = 19. (—8x+ 1) —(Bx— 1) =
|
|
|
|
20. (4x + 10) — (—3x + 5) = 21 (—6x — ) — (~2x — 4) =

|'
|

'|

|

22. @ Reason Abstractly The number of questions on a math test
is represented (3x + 1). The number of questions on a spelling test is
represented by (x + 12). Write an expression to find how many more
questions were on the math test. Then evaluate the expression if the
value of x is 8.

Subtract.
23. (57x — 0.8) — (4.9x — 1.4) = 2 (—%x + 5%) - (%x + 4) =
25.2(x + 1) —3x = 126.5(x — 3) —x =

Copyright © McGraw-Hill Education
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1 .
Power Up® Test Practice
27. The costs for a large pizza and each topping for I — * Cost per Cost p;r‘
two pizzerias are shown in the table. _ A | Pizza (AED) | Topping (AED)

. Pizza Pizza 0 | 125
Select the appropriate values to complete f - | ‘
Pizza Palace 12 | 150

the model to show how much more a pizza with , ! J
t toppings costs at Pizza Palace than at Pizza Pizza.

| 025 | 275 | 1.25 | 1.50 |

L2 | 10 | 12 | 22 |

[ )+

ol ] =[] + ad?

28. Amna wants to frame a picture. The picture is (12x + 4) units long, and the
frame is (7x + 1) units long. Determine if each statement is true or false.

="

a. The picture is longer than the frame. - True | | False
b. The frame is longer than the picture. . True . False
¢. Amna will have to trim (5x + 3) units from _ True [ False

the picture to fit it in the frame.

S_piral Review

29. Rana wants to attach a string of lights to the edges of her patio dx—2
for a dinner party. She does not want the string to go across the edge with
the steps. Write a linear expression that represents the length of

string in meters she will need. Then find the length if x = 3. -2
X
3x
s 1 3
Evaluate each expression if x = 2 andy = e
30. xy 3. x—y [32. x +y
| {
| |
1 |
l |

33. 3 134. 3y + 2x 135. x -y
| !
|

410
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Expressions and Equations

Inquiry Lab

Factor Linear Expressions

@ Mathematical

HOW do models help you factor linear expressions? f’;‘ﬁces

Hamad has enough 1 centimeter square glass tiles

Length (cm) = Width (cm
to create a rectangular piece of mosaic art thathas gth (cm) )

an area of 24 square centimeters. Some of the _ 24 |
possible dimensions of the rectangle are listed in 2 g i
the table. Write the two missing possible dimensions. | a /y

Each of the dimensions listed are factors of 24.
Sometimes, you know the product and are asked
to find the factors. This process is called factoring.

BHandszOnYACE ity 1 A |

Use algebra tiles to factor 2x + 6.

@ht:p’l\[ Model the expression 2x + 6. I I m ol [ﬂ
X! y

Step 21 Arrange the tiles into a rectangle x+3
sl .
with equal rows and columns. - T r
The total area of the tiles 2{ 10113

represents the product. Its
length and width represent
the factors.

The rectangle has a width of two 1-tiles and
a length of one x-tile and three 1-tiles.

McGraw-Hill Education

So,2x+ 6 =2(x + s

Copyright © McGraw-Hill Education
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Use algebra tiles to factor 2x — 8.

Sieglj Model the expression 2x — 8.

EIIEH

The rectangle has a width of two 1-tiles and a length of one x-tile
and four —1-tiles.

S0,2x—8 =

QHands OnYACtiVity}3]

Use algebra tiles to factor 3x — 6.

@] Draw the tiles that represent the
expression 3x — 6.

@;E] Redraw the tiles into a rectangle with equal rows

and columns.
The rectangle has a width of 1-tiles and a (
length of one x-tile and —1-tiles.

So,3x — 6=

UCHeINPT (IIH-MRI9IW & 1BuAdo)
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Expressions and Equations
&)
/l’\“’"\’" B
-s _\A 1 . -
C

ellawovate

Work with a partner. Factor each expression by arranging the appropriate
algebra tiles into equal rows and columns. Draw the finished product.

1. 4x+ 6 = 2. 5bx+10 =
3. 3x+12= 4, 4x —10 =
B. 3x—9= 6. 2x — 4 =
7 4x+ 2= 8. bx—5=
r |

Copyright & McGraw-Hitl Education
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Work with a partner to complete the table. Use algebra tiles if needed.

| Original Expression _ Factored Expression . Distributive Property
I S 2crd) | 29r28)=2x+¢
9. 4x-§ 4(x - ) 4(x)-42) =4x- 8§
10. ex+2 2( x+ 1) | 203x) +2(1) = [/y
1. ‘ 2x-10 ' 209 -2s) =
12. | Ex + 6 !

13. @Reason Inductively How is factoring related to using the
Distributive Property?

14. @Construct an Argument Is the expression 2x — 2 equivalent to the
expression 2(x — 2)? Explain.

R L__) e~~~
EERRNR | S AT )

On Your Own

15. @Justify Conclusions Explain how you could use algebra tiles to factor
5x + 15.

16. HOW do models help you factor linear expressions?

414 cChapter5 Expressions
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Expressions and Equations

Lesson 8

Factor Linear .Expressions

Yard Sale A rectangular yard is being
separated into four equal-size sections
for different items at a yard sale. The area
of the yard is (8x + 12) square meters.

1. How can you find the area of each
section of the yard sale?

2. What is the area of each section? Explain your answer.

3. The algebra tiles represent the area of the entire yard
sale. Fill in the length and width. Write an expression
that represents the area in terms of the length and

width of the model.

- ek ke

B T Y

?

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

@ Persevere with Problems @ Use Math Tools

@ Reason Abstractly @ Attend to Precision

@ Construct an Argument @ Make Use of Structure
@ Model with Mathematics Use Repeated Reasoning

HOW can you use numbers
and symbols to represent
mathematical ideas?

Vocab |

'ﬂ' Vocabulary

monomial
factor
factored form

@ Mathematical Practices
1,2,3,4

Lesson 8 Factor Linear Expressions
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Find the GCF of Monomials

A monomial is a number, a variable, or a product of a number and one or
more variables.

Monomials Not Monomials
25, x, 40x x+4,40x + 120

To factor a number means to write it as a product of its factors.
A monomial can be factored using the same method you would use
‘ to factor a number.

The greatest common factor (GCF) of two monomials is the greatest
monomial that is a factor of both.

P
Examples

Find the GCF of each pair of monomials.

1. 4ax, 12x

4x = factorization of 4y and 124
12x = ‘cle the comimon fact

The GCF of 4x and 12xis 2 » 2 » x or 4x.

-q'p,_ and Reflect

2. 18aq, 20ab

. Lollowing is
NWCL\:F:\Q 022;(73 18a = Write the prime factorization of 18a and 20ab
not A TACTov .
Civcle your vesponse. 20ab = ommon fz
x
4 [ i The GCF of 18a and 20ab is 2 + a or 2a.

3. 12cd, 36¢d

12¢cd = 2 Write the prime factorization of 12cd and 36cd
TTyou” 36Cd 3 Circle the common faclors
Lbwaed —\ L L8l On e y

A The GCF of12cd and 36cd |s 2.2+.3-c-dor12cd.
v Got I+7 Do these problems to find out.

Find the GCF of each pair of monomials. Lg’
c. © a. 12,28 b. 25x, 15xy c. 42mn, 14mn :
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Expressions and Equations

Factor Linear Expressions

You can use the Distributive Property and the work backward strategy to ‘
express a linear expression as a product of its factors. A linear

expression is in factored form when it is expressed as the product of its
factors. ‘

8x + dy = 4(2X) + Ay)  The GCF of S and 4y 1+ 4 |
= 4(2X + y) Distributive Property |

f Examples |

LI-. Factor 3x + 9.

Method 1 | Use a model. :

x+3 Arrange lhree x-liles and nine -tiles into equal
rows and columns, The reclangle has a width of |
3 three 1-liles, or 3, and @ lenath of ane x-tile and
1.1 three 1-tiles, or x + 3
1

Use the GCF.

3x =/3\* x Virfie the prime factorization of Zxand 9
9 —_L3 -3 Circie the common factors, ‘

The GCF of 3x and 9 is 3. Write each term as a product of the GCF |
and its remaining factors.

' Factoring
3x+ 9 =3() + 303) ‘ Expressions
=3kx+3) Gistribuiive Property | o check your factoved
So, 3x + 9 = 3(x + 3). || A

Pactovs out. You should get

| you oviginal expression as

5. Factor 12x + 7y. : S
Find the GCF of 12x and 7y.
22x=2+2+3+x oo AW
Ty=1+7+y ?2“ X
There are no common factors, so 12x + 7y cannot be factored. | A.
2 Go¥ I1+7 Do these problems to find out.
g e.
E Factor each expression. If the expression cannot be factored, write
% cannot be factored. Use algebra tiles if needed.
& d. 4x — 28 e. 3x + 33y f. 4x+ 35 I
. vy
[’
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6. The drawing of a garden at the right has
a total area of (15x + 18) square meters. || _ |H |
Find possible dimensions of the garden. ‘ I(

Factor 15x + 18.

=

15x =I\3 5. x Write the prime factorization of
\ 15x and 18.

\

18 =2\

\3 v 3 Circle the common factors

The GCF of15x and 18 is 3. Write each term as a product of the
GCF and its remaining factors.

15x + 18 = 3(5x) + 3(6)
= 3(5x + 6) Distributive Property

So, the possible dimensions are 3 feet by (5x + 6) meters.

Check

7

Find the GCF of each pair of monomials. (Fxampies 1-3)

1. 32x,18 2. 27s, 54st 3. 18cd, 30cd

.......

Factor each expression. If the expression cannot be factored, write cannot be
factored. Use algebra tiles if needed. (rrampies 4 and 5)

4. 36x + 24 B 4x+9 | 6. 14x — 16y

1. Mr. Zayed's monthly income can be represented by the
expression 25x + 120 where x is the number of hours

worked. Factor the expression 25x + 120. (Example 6) | Rate Yourself! \

Ave you veady to move on?

) Shade the section that applies. |
& Building on the Essential Question Explain how the —— —

GCF is used to factor an expression. Use the term ("/ (
Distributive Property in your response. X YES X

|
(

| LIRS Time to update your Faldable! |
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Name — _ My Homework —

Independent Practice]

Find the GCF of each pair of monomials. (Examples1-3)
1. 24,48m 2. 32a,48b £ 36k, 144km
:'g\/\o\rl -1"5;

MO )
| vk

Factor each expression. If the expression cannot be factored, write
cannot be factored. Use algebra tiles if needed. (txamples4and5)

4, 3x+6 5. 2x —15 )6. 12x + 30y
{
|

\

‘a The area of a rectangular dance floor is (4x — 8) square units. Factor
4x — 8 to find possible dimensions of the dance floor. (Example 6)

8. The area of a rectangular porch is (9x + 18) square units. Factor 9x + 18
to find possible dimensions of the porch. (Example 6)

9. Six friends visited a museum to see the new holograms exhibit. The group
paid for admission to the museum and AED 12 for parking. The total cost of
the visit can be represented by the expression AED 6x + AED 12. What
expression would represent the cost of the visit for one person?

10. The diagram represents a flower border that is 3 meters wide
surrounding a rectangular sitting area. Write an expression in
factored form that represents the area of the flower border.

_1.*3* |

Copyright © McGraw-Hil Education
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@ Reason Abstractly Write an expression in factored form to represent the
total area of each rectangle.

1. | ' 12.
7 49x
5x 20
13. ' | 14. e
36 20x 40 [ 6x
| 12

@j H.O.T. Problems Higher Order Thinking

15. @ Reason Inductively Write two monomials whose greatest common
factor is 4m.

16. @ Find the Error Jamalis factoring 90x — 15.
Find his mistake and correct it.

W% — IS = 15(x)
=9

17. @ Persevere with Problems The area of a rectangle is 6x
found using the formula A = éw, where £ is the length and
w is the width of the rectangle. Write an expression in factored

form that represents the area of the shaded region at the right.
3y
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Name — B — My Homework

Extra Practice

Find the GCF of each pair of monomials.

18. 63p,84 2| 19. 30rs, 42rs ©vs (20. 60jk, 45jkm
3p=73 -%\ﬂ\;\)? 30vs =©® 5. (\ ? ‘
§4=2.:2 ’5)\3\ 42rs=,-’5-7-v/L_s ‘
Hene™ Y o GCF o €3p and 84 The GCF o8 30vs and 42vs |
53«7 ov2l. i§23 ¢ re sovGrs. |
21. 40x, 60x 22. 54gh, 72g ‘ 23. 100xy, 75xyz

‘ i

Factor each expression. If the expression cannot be factored, write cannot be
factored. Use algebra tiles if needed.

24.5x+ 5 25.18x + 6 26.4x —7

|
|

27. 10x — 35 128. 32x + 24y ‘29. 30x — 40

'31. A square scrapbooking page has a

|
\

30. Ahmed has AED 120 in his savings account and
plans to save AED x each month for 6 months. perimeter of (8x + 20) centimeters. What
The expression AED 6x + AED 120 represents is the length of one side of the
the total amount in the account after 6 months. scrapbooking page?

Factor the expression 6x + 120.

Copy and Solve Write an expression in factored form that is equivalent to the
given expression. Show your work on a separate piece of paper.

1 2 3

32. 5X +4 33. 3X +6 34. 72X~ 24
5 2 3

35. X~ 30 36. X + 16 37. i +18

Copyright & McGraw-Hiil Education
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Power UP! Test Practice

38. Select the correct terms to fill in the Venn diagram to show the

| 1 | 9
factors of 12 and 18x.
| 2 | 1
Factors of 12 Factors of 18x ‘ 3 I 18 |
4 | x|
L6 |
What is the GCF of 12 and 18x? Explain how the Venn diagram
helped you find the GCF.
|
|
| |
39. Which pairs of monomials have a GCF of 4a? Select all that apply.
_ ! 8q,18a _16q, 8b _ 16ab, 12a 28a, 20a
Spiral Review
Use the Distributive Property to rewrite each expression.
40. 4(x + 1) = [41. 3(a+10)= (42.7(2b + 5) =

| |
i [

43. The letters P, E, M, D, A, and S form PEMDAS. This is a mnemonic device that
can be used to help you remember the order of operations. Each letter stands
for something. Complete the organizer.

....... > ( Paventheses

------- > | Multiplication

b — /

422
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Expressions and Equations

Sy
CENTU Y CAREER
nimal Conservation

Shark Scientist

Are you fascinated by sharks, especially those that are found
around the coasts of the United States? If so, you should
consider a career as a shark scientist. Shark scientists use
satellite-tracking devices, called tags, to

study and track the movements of sharks. By analyzing

the data transmitted by the tags, scientists are able to

learn more about the biology and ecology of sharks.

Their research is helpful in protecting shark populations
around the world.

Is This the Career
for You?

Are you interested in a career as
a shark scientist? Take

some of the following courses in
high school.

@ Algebra
@ Calculus
@ Physics
# Statistics

{1rf5ue FloodPholoysciGelty Imagmnlﬂ'%%ﬂﬁﬂ”h ont Opi

Find out how math relates to
a career in Animal Conservation.

. -
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@ Tag, You're It!

The fork length of a shark is the length from the tip of the snout to the fork of the tail. Use the
information on the note cards to solve each problem.

1. Write an expression to represent the total 4. Use the expression from Exercise 3 to find
length of a hammerhead shark that has a the average fork length of a tiger shark if

fork length of m meters. the average fork length of a sandbar shark

2. Use the expression from Exercise 1to find s (B ol

the total length of a hammerhead shark 5. Write an expression to find the average fork

that has a fork length of 3.5 meters. length of a white shark with a total length

3. Write an expression to represent the of f centimeters.

average fork length of a tiger shark, given 6. The total length of a white shark is
the average fork length s of a sandbar 204 centimeters. Use the expression in
Exercise 5 to find the approximate fork

shark.

length of the white shark.

Tiger Shavk

A study Pound that the avevage

Povk length of a tHger shavk is

SS centimetevs less Haom twice

White Shavk
The fork length of a white shavk

the average Pork length

of o samApav shavk, Howvamevhead Shavk

is about S.74 centimeters less thom

The total length of a hammerhead 0.4 times the total length £

shawvk is avout 1.3 times the
Pork length,

@ Career Project List seveval challenges
. . . - ASsoCiated with thig
It’s time to update your career portfolio! Describe the skills that would be caveey

necessary for a shark scientist to possess. Determine whether this type of

career would be a good fit for you.

sabewy Anen/edinog abewi() 'sabew) Alan/ui/oniuysonn Amwq() ‘Awejy/2u) ‘sabewwf §aip0i5([D)
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Expressions and Equations

Vocabulary Check

In the puzzle below, write a vocabulary term for each clue.

Across

2.
variable or variables

3. an algebraic expression that has no like
terms and no parentheses is in this form

(two words)

an ordered list of numbers

a type of expression that contains a 1.

Down

expressions like 4(3 + 2) and 4(3) + 4(2)

a sequence in which each term is found by
adding the same number

. terms that include the same variable
5. a letter or symbol

6. a statement that is true for any number or

= 11. an example showing a statement is not true .

2 variable

g 12. the numerical factor of a multiplication 8. ab h of math HeeTiat bl

;% expression . a branch of mathematics that uses variables
% 13. what is done to a variable to represent an 9. anumber in a sequence

é unknown quantity 10. aterm that contains a number only
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Key Concept Check

Use Your

Use your Foldable to help review the chapter.

[ape here)

Explomation

Explomation

Linear Expressions ¢

Got it?

Draw a line to match each expression with its equivalent expression,

1. 3+1 a. 8-4x
2. 42-x) b. 5x+5
3. 3x-2-x+6 ¢ 3x+7)
4 2(x+ 2)+ (3x+ 1) d 1+3

5. 3x + 21 e. 2x+4

uolleanp3 iIH-mesndW 3 WybuAdon
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Power UP! Performance Task

Movie Time

Mr. Rasheed’s family, a family of five, are going to the local movie theater. The family

Expressions and Equations

consists of two adults and three children. Mr. Rasheed wants to calculate the cost of the

night out. He looks up the admission prices online.

Admission:

Adults — AED 20.50
Children — AED 16.50

All shows before 6 p.m. % price

Before leaving, Mr. Rasheed decides that he will get some items at the theater concession

stand, a large drink for each person and a large tub of popcorn for everyone

to share. He will not know the prices of the items at the concession stand until they arrive.

Write your answers on another piece of paper. Show all of your work to
receive full credit.

Part A

Write an expression that represents the cost of the admission prices and the
concession stand items based on the available information. Let d represent the
cost for a large drink and let p represent the cost of the popcorn. The initial
expression must include parentheses. Then simplify the expression by using the
Distributive Property and combining like terms.

PartB

Two children from next door join Mr. Rasheed’s family. The neighbor children have
movie passes and have already eaten, so Mr. Rasheed will only need to pay for two
more large drinks. At the concession stand, one of the children gives Mr. Rasheed a
five dirhams bill to help pay for the drinks. Write an expression that represents the cost
of the drinks for the neighbor children and includes the money given to Mr. Rasheed.

Part C

While at the concession stand, Mr. Rasheed sees that the large tub of popcorn

is AED 7.50, and large drinks are AED 6 each. Using your answers from Part A
and Part B, write an expression that represents the total cost. Then substitute the
values for the popcorn and drinks in your expression. What is the total cost for
the evening?

Chapter Review 427



Reflect

| Answering the Essential Question

Use what you learned about algebraic expressions to complete the graphic
organizer. Then answer the chapter’s Essential Question below.

le?

When 4o you use a variad

HOW can you use numbers and
symbols to represent
mathematical ideas?

e e

' =
How Ao you know which operation symbol +o use?

e Answer the Essential Question. HOW can you use numbers and symbols

to represent mathematical ideas?

428 cChapter5 Expressions
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_ Expressions and Equations
Chapter 6 72 Essential

22h| Question
Equatlons and ll‘\llvl-cl,ATdoe.s.itmeantosiy
quantities are equal?

I
I n e q u a I l t I e s '. ({12 Mathematical Practices

1,2,3,45,7

Math in the
Real World

Driving Suppose you must be
at least 18 years of age to obtain
a driver’s license. Circle the
statement that represents

this age.

2 Vol 2 Chapler 06 = 2015

DRIVER LICENSE
NAME: Amal Zayed
b AGE: a< 18

il il ag=18
w @ a>18
= ADDRESS:

1234 Anyplace Or.

- Equations and Inequalities, from Glencoe Math Course

Study Organizer
Use the Foldable

2, to help you learn
7= 2 about equations and

inequalities.

) Place your Foldable

Cut out the Foldable from /4
. atthe end of the chapter.

the end of the book.
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.nuq/”n l,f”’l il ﬂf, lr lj;‘,lljfj,f" ? t’
 WhatTools'Do'Vou/Need?]/
:mm/lunrnu hnluf biwde mnm..;;/ J _

Vocab

4 Vocabulary

Addition Property equation

of Equality equivalent equation
Addition Property inequality

of Inequality vy I

Multiplication Property of

coefficient Equality
Division Pr?perty Multiplication Property of

of Equality Inequality
Division Property

of Inequality

Study Skill: Reading Math

solution

Subtraction Property
of Equality

Subtraction Property
of Inequality

two-step equation
two-step inequality

Identify Key Information Have you ever tried to solve a word problem and didn’t know
where to start. Start by looking for key words in the text and images. Then write the

important information in one sentence.

1. Highlight or circle key words in the following real-world problem.

During a recent Super Bowl, millions
of kilograms of potato chips and tortilla
chips were consumed. The number of
kilograms of potato chips consumed
was 3.1 million kilograms more than the
number of kilograms of tortilla chips.
How many kilograms of tortilla chips
were consumed?

2. Write a sentence that summarizes
the information provided. Include
information from the text and

the image.

430 Chapter6 Equations and Inequalities

POTATO TORTILLA
CHIPS CHIPS

12.4 million kilograms ? million kilograms

Mitinidoy
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What'Do Vd'_ii'fhl'rﬁe'adﬂyi-K_’n_‘QW? |

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.

. I have wo clue. . l've heava of it. o 1 know it

| Eauations and Ineaualities

Concept . | o | . _ DePinifion o;r Exawmple

inequalities . .
' 9
) solving one-step .
\ equations
solving inequalities : '
\ by addition or '
subtraction i ' _ . .

\ solving inequalities
by multiplication or
division

solving two-step
equations

| solving two-step
| inequalities

When WIIlYoi, USeTh| )

Here is an example of how equations are used in the real world.

Activity Describe a situation when you only had a set amount
of money to spend and you needed to buy a certain number of
items. Then explain how you determined what you.could buy.




Review

Examle 1 Example 2

Write the phrase as an algebraic Is 3, 4, or 5 the solution of the equation
expression, x+8=12?

Phrase: five dirhams more than Amal earned - — — '|
Are both

Variable: Let d represent the number of Valueofx  x+8=12 . equal?
dirhams Amal earned. 3+8<12
Expression: d + 5 N #F12

4+8L12
2 =12

5+8<12
13 #12

no

no

The solution is 4 since replacing x with
4 results in a true sentence.

Words and Symbols Write the phrase as an algebraic expression.

1. 3 more runs than the 2. a number decreased by 3. ten dirhams more than
Al Shabab Club team scored eight Salwa has

-~ N

1 g\,\owy
yORY

s

One-Step Equations Identify the solution of each equation from the list given.

4. 8+w=17,7,8,9 5. d—-12=5;16,17,18
6. 6=3y;2,3,4 7 7+¢=7,012

8. a+8=23,13,14,15 9. 10 =45 —n; 35, 36, 37




Expressions and Equations

Inquiry Lab

Solve One-Step Addition and Subtraction Equations

. . @ Mathematical
HOW can bar diagrams or algebra tiles help you solve Practices

" an equation? 1,2,3,5

In a recent year, 19 of the 50 states had a law banning the use of handheld
cell phones while driving a school bus. Determine how many states did not
have this law.

RHandsZOnACtiVityil!

You can represent this situation with an equation.

@@E The bar diagram represents the total number of states and the
number of states that have passed a cell phone law. Fill in the
missing information.

““““““““““““ states ———--—---—==—=--—1

states with a law states that do not have a law

e states --~-|-------=------ P e

(_Sjtg@ Write an equation from the bar diagram. Let x represent the
states that do not have a cell phone law for school bus drivers.

19 +x=50

(_@ Use the work backward strategy to solve the equation. Since
19 + x=50,x=50—19. So,x =

Check 19 + =50v

So, . states did not have a law banning
the use of cell phones by bus drivers.

Copyright © McGraw-Hill Education
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B Investigate’

) -~

Work with a partner to solve each problem.

1. Draw a bar diagram and write an addition equation to represent the

following situation. Then solve the equation.

The sum of a number and four is equal to 18.

Equation; . __ Solution:x= .

. @ Use Math Tools Salem collects postage stamps. He sold 7 of his
stamps and had 29 stamps left. Complete the bar diagram below. Then
write and solve a subtraction equation to find the number of stamps Salem
had at the beginning.

Equation;: a=s Solution:n=_ _

So, Salem had ‘stamps at the beginning.

3. Suppose Salem sold 15 stamps and had 21 stamps left. How would the bar

diagram change?

4. @ Reason Abstractly Suppose Salem had 40 stamps in the beginning and

sold 7 of them. How would the bar diagram change? What equation could
you write to represent the situation?

434 cChapter 6 Equations and Inequalities
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Expressions and Equations

Solve x — 3 = —2 using algebra tiles.

Remember a 1-tile and —1tile combine to make a zero pair. You can add
or subtract zero pairs from either side of an equation without changing
its value.

|Step 1 [ Model the equation.

@_éj Add three 1-tiles to the left side of the mat and
1-tiles to the right side of the mat to form zero pairs on each
side of the mat.

g E ] El [l
B |= A
B ] (4] [l

x—3+3 = —2+43

| Step 3 [ Remove all of the zero pairs from each side. There is
1-tile on the right side of the mat.

5

Therefore, x =

Check —3==-2Vv

Copyright © McGraw-HIll Education
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.";}.1'-__ _‘;_\ AN

Collawovate
@ Use Math Tools Work with a partner to solve each equation. Use algebra
tiles. Show your work using drawings.

5. x+4=4 X = 6. 2=x+1 X =
<now
7 x—1=-3 X = 8. 4=x—-2 X= __

m £

(ﬁc”ﬂbn“!’\i'e e
Work with a partner to complete the table. The first one is done for you,

Equation | Related Equation

x+3=4 _ x=4-7 ‘

9.{ c+x=1\0 J ‘

10. ‘ x+3=- |

M| ¢hx=- |
‘L_ n o~ e Ly
BN |

m Youy Gwn

12. @ Construct an Argument Write a rule that you can use to solve addition
equations without using models or a drawing.

Iy) HOW can bar diagrams or algebra tiles help you solve an equation?

436 Chapter6 Equations and Inequalities
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Expressions and Equations

Lesson1

Solve One-Step Addition and Subtraction Equations

Vocabulary Start-Up T

An equation is a sentence stating that two quantities are equal. The
value of a variable that makes an equation true is called the solution (Vocab
of the equation. |%; Vocabulary ]

WHAT does it mean to say two
quantities are equal?

equation

—‘ ) x+2= 6 solution
x| - ; E El _2=_2 equivalent equation

Subtraction Property of Equality

= Addition Property of Equality
The equations x + 2 = 6 and x = 4 are equivalent equations (@ Mathematical Practices
because they have the same solution, 4. 1,2,3,45

@the equations below that are equivalent to x = 3.
Use algebra tiles if needed.

X+3=6 XxX+1=06 xX+6=28
x+3=3 x+1=4 xX+2=5

) Real-World Link

Video Games Amna had some video games, and then she bought
4 more games. Now she has 10 games. This scenario can be described
using the equation x + 4 = 10.

1. What does x represent in the equation?

2. Write two different equations that are equivalent to x + 4 = 10.

? ?

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

Zurijeta/Shutterstock,com

“g (D Persevere with Problems (® Use Math Tools

% (@ Reason Abstractly @ Attend to Precision

é @ Construct an Argument @ Make Use of Structure

.‘ig @ Model with Mathematics Use Repeated Reasoning

Lesson 1 Solve One-Step Addition and Subtraction Equations 437
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Key CoucepT—>

Subtraction Property of Equality

Words The Subtraction Property of Equality states that the two sides of
an equation remain equal when you subtract the same number
from each side.

Symbols Ifa=b,thena—c=b—c

" You can use bar diagrams and the work backward problem-solving

strategy to solve equations arithmetically. Or, you can use the properties
| of equality to solve equations algebraically.

[ Examples

1. Ssolve x + 6 = 4. Check your solution.

‘ X+6= 4 Write the equation.
Solutions —6=—-6 Subtraction Property of Equality
Notice that your new X = =2 Simplify.
e Check x+6=4 Write the original equation
same solution as the oviginal

equation, x + 6 = 4. I —2+6=+4 Replace x with —2.

‘ 4=4 v The sentence is true.

So, the solution is —2.

. 2. Solve —5 = b + 8. Check your solution.

—-5=pHp+8 Write the equation.
—8= -8 Subtraction Property of Equality
—13=b Simplify.

Check —5=bH+8 Write the original equation.

—-5<L£—-13+8 Replace b with —13.

#ﬁﬁ?w .- —5=-hHy The sentence is true,
a- So, the solution is —13.
v Got i+7 Do these problems to find out. 5
Solve each equation. Check your solution. §
c.  ay+6=9 b. x+3=1 c. 3=a+4 2

b
I

438 Chapter 6 Equations and Inequalities
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Expressions and Equations

.:3,‘L W A
v ‘2 \.‘-. — - %)
&? ) Example |

8. An angelfish can grow to be 30 centimeters long. If an angelfish is
21 centimeters longer than a clown fish, how long is a clown fish?

Words An angelfish is 21 centimeters longer than a clown fish.
Variable Let ¢ represent the length of the clown fish. |
Equation 30 = C + 21 |

30 =c+ 21 Write the equation
—21= —21 Subtiaciion Property of Equality I
9=c Simplify

A clown fish is 9 centimeters long.

Got t+7 Do this problem to find out. » |

d. The highest recorded temperature in Warsaw, Missouri, is Y

48°C. This is 70°C greater than the city’s lowest recorded
temperature. Find the lowest recorded temperature.

A
y

<Key Concept

'Addition Property of Equality

Words The Addition Property of Equality states that the two sides of
an equation remain equal when you add the same number to
each side.

Symbols ifa=b,thena+c=b+c.

Example ) |

Ly, Solve x — 2 = 1. Check your solution.

L o .\"

x—2= 1 Write the eguation ot )\
| ,4‘1\'
+2=++2 Addition Property of Equality |
X = 3 Simplity €.
5 The solutionis 3. Check 3 —2=1V :
:
E Got 1+7 Do these problems to find out.
‘ii e.y—3=4 f.r—4=-2 9. ¢g—8=-9 iy 9-
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Models 5 A pair of shoes costs AED 95. This is AED 52 less than the cost of

Abav dingram com be used
o vepresent this situation.

|---AED 95---{-AED 14

j= 95+ 4= 109

a pair of jeans. Find the cost of the jeans.

Shoes are AED 14 less than jeans. Let j represent the cost
of jeans.

95 =j—-14
+14 = +14 Addition Property of Equality
109 = Simplify.

The jeans cost AED 109.

¥/ 5| | Go¥ 1T Do this problem to find out.

ork
=/

h. The average lifespan of a tiger is 17 years. This is 3 years less

than the average lifespan of a lion. Write and solve an equation
to find the average lifespan of a lion.

Solve each equation. Check your solution. (Fxamples1, 2, and 4)

1. n4+6=38

Shaow b
AT ’
M e

|
i
I
|

2 7=y+2 3. -7=c—6

4. Orville and Wilbur Wright made the first airplane flights in
1903. Wilbur’s flight was 111 meters. This was 36 meters longer
than Orville’s flight. Write an equation to represent the

flights. Use a bar diagram if needed. Then solve to find the

Rate Yourself!

length of Orville’s flight. (Examples 3 and 5) \

represented by an equation?

440 chapter 6 Equations and Inequalities

(2, Building on the Essential Question What are two
methods for solving a real-world problem that can be

| undevstoma how to selve
one-step adAiHon omA
subtvachon equations.

| | still hawe some questions J-

| Avout solving equatioms.

lCheck\

ﬁ

|
|

%? Great! You're ready to move on! (
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Name My Homework

IndependentiPractice}
Solve each equation. Check your solution.

1. a+3=10 2. y+5=-1 |1#rs—-8=9

1
how '| (
e |

4. 5=x+8 5. —2=p—1 6. 4=s+7
|

Use a bar diagram to solve arithmetically. Then use an equation to solve
algebraically.

ﬁ Last week Buthania practiced her bassoon a 8. In a recent presidential election, Ohio had
total of 7 hours. This was 2 hours more than 18 electoral votes. This is 20 votes less than
she practiced the previous week. How many Texas had. How many electoral votes did
hours did Buthania practice the previous week? Texas have?

9. () Multiple Representations Use the table to solve. Tallest Wooden = Height =~ Drop  Speed
a. Symbols The difference in speeds of El Toro and Roller Coasters | (meters) (meters) (kmph)
T Express is 8 kilometers per hour. If El Toro has the Colossos h 43 109
greater speed, write and solve a subtraction equation T Express 55 a5 104
to find its speed. E Toro 54 53 .
Voyage 49 d 107
b. Diagram Voyage has a drop that is 6.6 meters less than
El Toro. Draw a bar diagram to the right and write an
equation to find the height of Voyage.

......

¢. Words Let h represent the height of the Colossos roller
coaster. Explain why h —4 = 55and h — 10 = 49
are equivalent equations. Then explain the meaning of
the solution.

Lesson1 Solve One-Step Addition and Subtraction Equations 4441



10. The sum of the measures of the angles of a triangle is 180°.
Write and solve an equation to find the missing measdure.

1. The sum of the measures of a quadrilateral is 360°. Write and
solve an equation to find the missing measure.

Cj\lj H.O.T. Problems Higher Order Thinking

12, @ Reason Inductively Write an addition equation and a
subtraction equation that have 10 as a solution.

13. @ Find the Error Aisha is finding b + 5 = —8. Find her mistake
and correct it.

14. @ Reason Abstractly Suppose x + y = 11 and the value of
x increases by 2. If their sum remains the same, what must happen
to the value of y? Justify your response

15. ) Which One Doesn't Belong? Identify the equation that does
not belong with the other three. Explain your reasoning.

———— SR =

[rrt=2 [ xrs=—T])[ xrz=¢ J[3-x=1 ]

16. (@ Reason Inductively In the equation x + y = 5, the value for
x is a whole number greater than 2 but less than 6. Find the possible
solutions for y.

442 cChapter 6 Equations and Inequalities
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Name — e . MyHomework

Extra Practice

Solve each equation. Check your solution.

7. r+6=-3 Bw—-7=1 [19. k+3=-9
. \_H.v-\—C—’-'—z
T P
v =
|
20. 1=g—38 2. 9=r+2 22.y+15=1
|

(I Use Math Tools Use a bar diagram to solve arthimetically. Then use an
equation to solve algebraically.

23. The Al Ittihad team scored 79 points. This was 24, Hasan is 15% years old. This is 3 years

many points did the Al Watan team score? is Hamad?

25. The table shows a golfer’s scores for four rounds of a recent Women’s Open.

' Round Score
Her total score was even with par. What was her score for the third round? ' : -

(Rrst | -1 |

Second | —3 |
Third
Copy and Solve Solve each equation. Check your solution. Show your ! " ! )
work on a separate piece of paper. Fourth | +2 |
s 26.0 — 35=14.9 27. b+ 225=1 '28.—%=r—%
1 29. x —2.8=95 30.7 — 85 = —21 31. z—94=-36
5_1 5o 1 _1_5
g 32.m+6—12 33. 6+c— 2 34. s 5= 18

Lesson 1 Solve One-Step Addition and Subtraction Equations 443



Power UP! Test Practice |

35. The model represents the equation
x — 2 = 5. Determine if each statement

is true or false,

a. To solve the equation, add 2 positive

counters to each side of the equation mat.

b. To solve the equation, add 5 negative
to each side of the equation mat.

¢. The value of xis 7.

36. Badria practiced the piano a total of 7 hours this week. This is 3 hours
less than she practiced last week. Select the correct labels to complete
the bar diagram that is used to find the number of hours w Badria
practiced last week.

How many hours did Badria practice the piano last week? ‘ |

Spiral Review

Multiply or divide.
37. 5(—4) =

40. =25 =

43. While playing a round of golf, Rana had a
score of three under par after the first three
holes. Write and solve an equation to find
Rana's average score per hole h after three

holes.

444

= [_l" ———
L3 l.!J
g =| E &
LB
True False
True False
True False
f this week _||
Iast week, w ‘
3 hours ‘
| 4 hours _|
[ 7 hours |
" ‘ l 10 hours _‘.
39. (—10)(—6) =

44. On Friday morning, the temperature dropped
2 degrees per hour for four hours. Write and
solve an equation to find the total number
of degrees d the temperature dropped on

Friday morning.
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Expressions and Equations

Inquiry Lab

Multiplication Equations with Bar Diagrams

' F : : @ Mathematical
HOW do you know which operation to use when solving Practices
L anequation? 1,23

Hessa tutors students to earn money to buy a new Blu-ray™ player that costs
AED 63. She is able to tutor seven hours in a week. How much should she charge
per hour to have enough money by the end of the week?

What do you know?

What do you need to find?

JHands;OnYACtiVity)
Step 1 Draw a bar diagram that represents the money Hessa needs to earn
- and the number of hours she is available to tutor that week.

hour1 | hour2 | hour3 | hour4

L= ? e

(§Eé_[>;2\l Write an equation from the bar diagram.
~ Let x represent the amount she should
charge each hour.

7x =63

| Step 3 l Use the work backward strategy to
solve the equation. Since

7x =63, x=63 +7.50,x=

Check 7 X | =63V

So, Hessa should charge 'per hour.

Inquiry Lab Multiplication Equations with Bar Diagrams 445



Work with a partner to solve.

1. The screen on Hamdan’s cell phone allows for 8 lines of text per message.
The maximum number of characters for each message is 160. How many
characters can each line hold? Complete the bar diagram below and write
an equation. Then solve the equation.

SN Analyzeland |Reflect il

Work with a partner to answer the following question.

2. (D Make a Conjecture Hamdan’s Refer to Exercise 1. Suppose Hamdan’s cell
phone allows 4 lines of text and a maximum of 80 characters for each text
message. How would the bar diagram and equation change?

=

j& Create)

Ou Youy Oum PSSt —

3. @ Reason Abstractly Halima spent AED 70 for 4 hours of cooking classes.

How much did she spend per hour of cooking class? Draw a bar
diagram below and write an equation. Then solve the equation.

'S = _-N|

| clhow

(shov'\y
| wg‘,'!'i'- J

HOW do you know which operation to use when solving an equation?

446 Chapter 6 Equations and Inequalitics
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Expression and Equations

Lesson 2

Multiplication and Division Equations
?

) Essential Question)

Vocabulary Start-Up &

WHAT does it mean to say two

. 5 . iti 7
The expression 3x means 3 times the value of x. The numerical factor of quantities are equal?

a multiplication expression like 3x is called a coefficient. So, 3 is the (Vocah )
coefficient of x. E Vocabulary J

The figure below illustrates the multiplication equation 3x = 6. ST

Division Property of Equality
Multiplication Property of

Since there Equality
ate 3 xs, cach

= = m lil = x is matched

- D:l 1 with 2. @ Mathematical Practices
= 1,2,3,4,7
3x = 6 X o= 2

The solution of 3x =6 is 2.

Write an equation that represents each of the models below.
Identify the coefficient in your equation. Then solve.

L Equation:
[E[ERYEN|EY
= | [ {2l [l @ Coefficient:
[l
Solution:
2. Equation:

Coefficient:

Solution:

?

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

§ (D Persevere with Problems (® Use Math Tools
% (@ Reason Abstractly (® Attend to Precision
g @ Construct an Argument @ Make Use of Structure

@ Model with Mathematics Use Repeated Reasoning

DR

Lesson 2 Multiplication and Division Equations 447



Distance Formula
The Aistance fovmula,
Aistamce = vate X Hwe, con % - 60
be witten as A= vt v = %,

A
or f=—,

! |

d =180

5. The distance d Rana travels in her car while driving 60 kilometers

d

per hour for 3 hours is given by the equation - = 60. How
far did she travel?

3=

Write the equation.

%(3) = 60(3) Multiplication Property of Equality
Simplify.
Rana traveled 180 kilometers.

sk
12

5 5=-3

|
|
;

7. Houriyya earns AED 24 per hour helping her
grandmother. Write and solve an equation to
find how many hours she needs to work to

earn AED 192. (Example 3)

9. (&) Building on the Essential Question How is the
process for solving multiplication and division one-step
equations like solving one-step addition and subtraction

equations?

450 Chapter 6 Equations and Inequalities

8. Ashark can swim at an average speed
of 40 kilometers per hour. At this rate, how
far can a shark swim in 2.4 hours?

User= % (Example 5)

—
Rate Yourself!

How coufident ave you avout
solving one-step multiplication

omd Aivision equations? Check
Hie box that applies.

@ ¢ ¢

- -

e
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Name My Homework

Independent Practice]

Solve each equation. Check your solution.

1. 7a =49 (2. —6=2x 3. —32=—4b
s ) '| |
Il |
|
u_ 4 _
4.£=9 5. -8 =—5 6. 54 = —9d
|
|
|
_ P 9__
#r —12y =60 8. 55 =—2 9. =9

10. Najla wants to buy a digital camera that costs AED 300. Suppose she saves
AED 15 each week. In how many weeks will she have enough money for the
camera? Use a bar diagram to solve arithmetically. Then use an equation to

solve algebraically.

‘n'T A race car can travel at a rate of 205 kilometers per hour. At this rate, how far
would it travel in 3 hours? Use r = % Write an equation and then solve.

12. A certain hurricane travels at 20.88 kilometers per hour. The distance
from Cuba to Key West is 145 kilometers. Write and solve a multiplication
equation to find about how long it would take the hurricane to travel from
Cuba to Key West.

Lesson 2 Multiplication and Division Equations 451



13. (@ Multiple Representations Hiyam saves AED 5.50 for each hour she
works. She needs to save an additional AED 44 to buy an E-reader. How many
more hours does Hiyam need to work to pay for the E-reader?

a. Diagram Draw a bar diagram that represents the situation.

b. Algebra Write an equation that represents the situation.

¢. Words Describe the process you would use to solve your equation.
Then solve.

() H.O.T. Problems Higher order Thinking

14. () Reason Abstractly Describe a real-world situation in which you
would use a division equation to solve a problem. Write your equation and
then solve your problem.

Situation:

Equation: Solution;

15. @ Identify Structure True or false. To solve the equation 5x = 20 you
can use the Multiplication Property of Equality. Explain your reasoning.

16. () Persevere with Problems Solve 3ixI = 12. Explain your reasoning.

17. (D) Persevere with Problems Explain how you would solve _730 = 6. Then
solve the equation.

452 Chapter 6 Equations and Inequalities
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Name . — - - My Homawark — B —

Extra Practice

Solve each equation. Check your solution.

18.

Towewet sy ~4 3¢

Welg

24.

25,

26.

—4j=36 ‘19. —4s = —16 20. 63 = —9d

-4 =3¢

4 4
j=:

o |

M —

—\E(IO)—W\O)
wm =70

The width of a computer monitor is 1.25 times its height.
Find the height of the computer monitor at the right. Use
a bar diagram to solve arithmetically. Then use an equation

to solve algebraically.

A dragonfly, the fastest insect, can fly a distance of 15 meters at a
speed of 7.5 feet per second. Find the time in seconds. Write the
equation in the form d = r, then solve.

@D Find the Error Amer is solving —6x = 72. Find his mistake
and correct it.
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power Up! Test practice

27. The formula A = bh can be used to find the area A of a
parallelogram with base b and height h. The parallelogram
shown has an area of 56 square inches.

What is the length of the base? | | b

28. The table shows the prices of different satellite radio plans.

_ :  Satellite Radio Plans
Mrs. Khadija paid AED 99 for m months of satellite radio E—

under Plan A. Fill in each box to write a multiplication Plan M:,;s:(pAeéD)
equation to represent the situation. : =
[ | { —— - 0 S
H ths of service did Mrs. Khadij |ffge ] o | v 99
ow many months of service did Mrs. Khadija [——‘

_ — 14.35

purchase? ‘

Spiral Review

Write each improper fraction as a mixed number and each mixed number as
an improper fraction.

10 _ 40 _ 101 _

29. = 30. = 31 900 =
2 _ 1 S_

32. 27 = 33. 34 = 34. 109 —
Divide.
35.6 - 15= 36.36 +~04= 37. 273 +13 =
Multiply. Write in simplest form.

2.7 _ 37— 1402 x & —
38.§><—— .39.4><7— |,40.8><15_

5 |

454
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Expressions and Equations

Inquiry Lab

Solve Equations with Rational Coefficients

. . . @ Mathematical
HOW can you use bar diagrams to solve equations with Practices
<7 rational coefficients? 1,3

Two thirds of Ahmed’s homeroom class plan to participate in the school talent
show. If 16 students from the class plan to participate, how many students are in
the homeroom class?

What do you know?

What do you need to find?

QHandS OnYACtivity)

You can represent the situation above with an equation.

(’é_ta_ix[ Draw a bar diagram that represents the total number of students
in the class and how many plan to participate.

s

number of students
who plan to participate

L_S;e_p_Z\{ Write an equation from the bar diagram. Let ¢ represent the

total number of students in the class.

@tep 3“{ Find the number of students represented by the sections of the bar.
= Write that number in each section of the bar in Step 1.

Tetra Images/Gelty images

g Since each section represents 8 students, there are 8 X 3 or students in the
= class.

:

g 2 _ 2,24

: Check 3 X 24 =3 X3

5 =Zort6v

Inquiry Lab Solve Equations with Rational Coefficients 455



IL PRy | ‘

Colletnevate

Work with a partner to solve the following problem.

1. Reham is spending % of her monthly allowance on a costume for the
talent show. She plans to spend AED 24. Draw a bar diagram to represent
the situation. Then write and solve an equation to find the amount of

Reham’s monthly allowance.

Equation: . Solution:

' SIS Al
LL XN it .

Collavorate

Work with a partner to answer the following question.

2. @ Makea Conjecture Suppose Reham planned on spending % of her
monthly allowance on a costume. How would the diagram and equation
be different?

3. (@ Model with Mathematics Write a real-world problem that could be

represented by the equation %x = 12. Then solve the equation.

4, m HOW can you use bar diagrams to solve equations with rational
coefficients?

456 Chapter 6 Equations and Inequalities
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Expressions and Equations

Lesson 3

Solve Equations with'Rational Coefficients

I-World Link

WHAT does it mean to say two

Social Networks Three-fourths of the students in Sally's class e Bl CgUEl?

belong to a social network. There are 15 students in her class that
@ Mathematical Practices

belong to a social network. 12.3.4

1. Create a bar diagram and shade % or 0.75, of it.

Label 15 along the bottom to show the amount of the bar that
represents 15 students.

2. Based on the diagram, circle the equation that can be used to find c,
the number of students in Sally's class.

15c=% 075c =15 4c =15

3. Based on what you know about solving equations, explain how
you could solve the equation you circled in Exercise 2.

4, How many students are in Sally's class?

? ?

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

Zurijeta/Shutterstock.com

% (D Persevere with Problems (® Use Math Tools

% @ Reason Abstractly @ Attend to Precision

§ @ Construct an Argument @ Make Use of Structure

‘;; @ Model with Mathematics Use Repeated Reasoning

e —
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Decimal Coefficients

If the coefficient is a decimal, divide each side by the coefficient.

 Example |
Division with
Decimals 1. solve 16 = 0.25n. Check your solution.
. 16 = 0.25n Write the equation.
0g) 1440 | 16 _ 0.2
= lTZo 025 — —075;- Division Property of Equality
— 100 64 =n Simplify.
g J Check 16 = 0.25n Write the original equation.
16 £ 0.25+ 64 Replace n with 64
e~ | 16=16 v This sentence is true.
(g The solution is 64.
.
Got 1+7 Do these problems to find out.
v, | a. 6.4 =0.8m b. —2.8p = 4.2 c. —47k = —10.81

Ay

L"-llil\!Jr )
R

ats
sl

c. LA

2. Sumayya's coach agreed to buy ice cream for all of the team
members. Ice cream cones are AED 2.40 each. Write and solve an
equation to find how many cones the coach can buy with AED 30.

Let n represent the number of cones the coach can buy.

| 2.4n =30 Write the equation; AED 2.40 = 2.4.

2.4n _ 30 L .
| 24 — 24 Division Property of Equality
| n=125 Simplify.

Since the number of ice cream cones must be a whole number,
there is enough money for 12 ice cream cones.

Got t+7 Do this problem to find out.

A, d. Suppose the ice cream cones cost AED 2.80 each. How many ice
cream cones could the coach buy with AED 427?

UONRINPT HH-MeI9INY () 3uBuAdoy
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Expressions and Equations

Copyright © McGraw-Hill Education

Fraction Coefficients

Recall that two numbers with a product of 1 are called multiplicative
inverses, or reciprocals. If the coefficient in a multiplication equation
is a fraction, multiply each side by the reciprocal of the coefficient.

Examples )
3. Solve% = %
—2—)( = -2%— Write the equation.
(%) . %x . (%) . % Multiply each side by the reciprocal of %%
1 4
’%/ . % Divide by common factors.
1 5

Simplify. Check the solution

—%d =5 Write the equation
(—2) . (—-1 )d = (—2) 5) Multiply each side by the reciprocal
7 9 7 A
of 5, —7.
9} (_T\y=(9).5 ead
( 7) ( g)d_( 7) 1 Write 5 as 7.
1
9’) 4 ( 9\ . 5 .
(—;{; . (_E)d = —-?) & Divide by common factors.
1 1 45 .
d= ——-or —67 Simplify
Check —-;—d =5 Write the original equation
_7({_55) - ith 45
9( 7 ) =5 Replace d with —=~.
315 - -
63 = 5 Simplify.
5=5v This sentence is true.

Got +7 Do these problems to find out.

1
e. —2-x=8 f. —x=9 g.

Lesson 3 Solve Equati

Fractions as
Coefficients
The expression %x Com

3 3
Ye vead as of x, s
wmultiplied by x, 3x Aivided

by 4, ov f wultplied by 2. _,.J

now \
e
| ul‘_i'“:' J

ons with Rational Coefficients 459




Bar Diagrams
A var Aiagram coam be used
o vepresent Hhis situation,

5. Hessa needs % meter of fabric to make each hat for the school

play. Write and solve an equation to find how many hats she
can make with 6 meters of fabric.

Write and solve a multiplication equation. Let n represent the

number of hats.

§n=6
3\ 2 _ (3
3)-3=(3)

n=9 Simplify.

So, Hessa can make 9 hats.

Solve each equation. Check your solution. (Examples1, 2, and 4)

1. 1.6k=3.2

| 2. —2.5b =205

Write and solve an equation. (Exarmples 2 and 5)

4. The average growth of human hair is 1.25
centimeters per month. Find how long it takes
a human to grow 7.5 centimeters of hair.

Equation:

Solution: =~

% Building on the Essential Question What is the

pr&:ess for solving a multiplication equation with a

rational coefficient?

460 Chapter 6 Equations and Inequalities

Equation:

Write the equation

Multiply each side by %

5. Three fourths of the fruit in a refrigerator
are apples. There are 24 apples in the
refrigerator. How many pieces of fruit are
in the refrigerator?

Solution:

Rate Yourself!

Ave you veady to wmove ou?
Shade the section that applies

= P =\
(o m
-

'\
r}
|
|

|
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Name — My Homework — =

Solve each equation. Check your solution. (Exampies 1, 3, and 4)

1. 12x=6 2. 144 =—24p £ —36n=-108
fg\,\ow\
o ¥
2,_12 a1 A
4. §t=135 % =S 6. —gM=7%
#X Financial Literacy lbrahim deposited % of his paycheck = TeeleT
CHECKS . _{5!
into the bank. The deposit slip shows how much he deposited. Name: Novathim Khoumis EEEEE
Write and solve an equation to find the amount of his oates 122 1 _
paycheck. (Example 2) §d Grest Savings Bank HERER
e DEPOSIT AEUAIG.S!O
Equation: Solution:

8. Twenty-four students brought their permission slips to attend the class field
trip to the local art museum. If this represented eight tenths of the class, how
many students are in the class? Use a bar diagram to solve arithmetically.
Then use an equation to solve algebraically. (Example 5)

Equation; Solution:

9. (@ Justify Conclusions Seventy-five percent, or 15, of the students in
Rana's homeroom class are going on a field trip. Two thirds, or 12, of the
students in Hessa's homeroom class are going on the field trip. Which

class has more students? Justify your answer.

Copyright © McGraw-Hill Education
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10. @ Reason Abstractly Noura and Rana are making stuffed

g . Amount Amount
animals for a toy drive. The table shows the fabric purchases | Purchaser o oo od(m)  Paid (AED)
they made. Who purchased the more expensive fabric? 2 '

Noura 3 4

Explain your reasoning.
Rana 0.8 6

™

) ‘] ;
j 5 H.O.T. Problems Higher Order Thinking
1. @ Reason Inductively Complete the statement: If 8 = %, then

m — 12 = M. Explain.

12. () Which One Doesn't Belong? Identify the pair of numbers that does

not belong with the other three. Explain.

(3% (] (=1 350

13. (O Persevere with Problems The formula for the area of a trapezoid is
A= %h(b1 + b,), where b, and b, are both bases and h is the height. Find the
value of h in terms of A, b, and b,,. Justify your answer.

(SR

14. ([ Model with Mathematics Write a real-world problem that can be
represented by the equation 224 = 3.5r. Then solve the problem and explain
the solution.

462 Chapter 6 Equations and Inequalities
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Name S . MyHomework

Extra Practice

Solve each equation. Check your solution.

15. 0.4d =28 16. —bw = —245 17. —22.8 =6n
04A =28
st 9_4&_\—&
W S T 4 04
A=7
7,_5 el _3 _A g2
18. gk=2 9. —65 = zc 20. —Sv = —83
S
?\" ¢
8\ .7, _(8).S
(3) - qe=(5)+%
_40 20
k=2 97

21. The Mammoth Cave Discovery Tour includes an elevation change of
42 meters. This is % of the elevation change on the Wild Cave Tour. What is

the elevation change on the Wild Cave Tour? Use a bar diagram to solve
arithmetically. Then use an equation to solve algebraically.

Equation: Solution:

22. ({) Model with Mathematics Refer to the graphic novel frame below. Write
and solve an equation to find how many movies they have time to show.

Equation: Solution:

7 We decided that the movie night
will last four hours. Each movie
takes 1.75 hours.

a movie night
for our school.

(# And we want
to make sure we
leave a half-hour for
eating popcorn!

Copyright © McGraw-Hill Education
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Power UP! Test Practice

23. Which of the following high speed trains are traveling at a rate of 240
kilometers per hour? Select all that apply.

a train that travels 160 kilometers in % hour a train that travels 256 kilometers in g hour
a train that travels 200 kilometers in % hour a train that travels 144 kilometers in % hour

24. The table shows the resuits of a survey. Of those surveyed,
275 students said they prefer adventure books.

Book Preference

Type Fraction of Students

i Biography .

Write an equation that could be used to find the total
i

number of students s who were surveyed.
‘ Adventure

Bl= |01 0=

! Myster
How many students were surveyed? | L

Spiral Review

Use the order of operations to evaluate each expression.
25.6 x4 -2 = 26.70 -5 X 4= 12718 +2—-7=

28. Write add, divide, multiply, and subtract in the correct order to complete the
following sentence.
When using the order of operations to evaluate an expression,

always and before you

and

Write and evaluate an expression for each situation.

29. Used paperback books are AED 0.25, and hardback books are AED 0.50.
If you buy 3 paperback books and 5 hardback books, how much
money do you spend?

Expression; Solution:

30. Suppose you order 2 pizzas, 2 garlic breads, and 1 order of BBQ wings. How item - Cost
much change would you receive from AED 707? 14" pizza AED 18

Expression: Solution: qgarlic bread | AED 7

BBQwings | AED9

464
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JHands;ONYACE Vity 1

Expressions and Equations

Inquiry Lab

Solve Two-Step Equations

HOW can a bar diagram or algebra tiles help you solve a @ ';':;tcht‘i':“;:tica'
: > real-world problem? 1,2,3,4

Reham plays basketball and tennis. She has two basketballs and three tennis
balls that weigh a total of 1,360 grams. Each tennis ball weighs 60 grams.
What is the weight of a basketball?

You can use a bar diagram to represent the situation.

@Eil Draw a bar diagram that represents the total weight.

————————————————————————— 1,360 grams immm=mmmm e ——————c e

basketball tennis | tennis

—————————— PP 120 - 120 - |

Stfg_2 l Write an equation that is modeled by the bar diagram.
Let x represent the weight of a basketball.

total weight l

o a
2x + 180 = 1,360
—_
= ¥,

L 2 basketBaIIs J l 3 tennis balls ]

[_Sfep 5( Use the bar diagram to solve the equation. Subtract the weight of the

tennis balls, grams, from the total weight, grams.

The two basketballs together weigh — , or grams.

Divide the weight by to find the weight of one basketball.
So, x = . The weight of one basketball is + , or grams.

Check 2 o +6=48 v

The weight of one basketball is grams.

Inquiry Lab Solve Two-Step Equations 465



: Touls--
L

You can use algebra tiles to model and solve the equation 4x — 2 = 10.

CS_!:Tpﬂ Model the equation.

4x -2 =10

{m_ Add: 1-tiles to each side of the mat to form zero pairs on the
left side.

SHEE

4x—2+2=10+2

[@?e_[;é] Remove both zero pairs from the left side so that the variable is
by itself.

[§Ee—|)_li l Divide the remaining tiles into equal groups.

So,x =

ueneINp3 |(IH-MeI9dp 5 WblAdo)

Check 4 » —2=10v
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Expressions and Equations
O 0
VSRR

Collapovate

Work with a partner to solve the following problem.

1. @ Reason Abstractly Ahmed is saving money to buy a skateboard that
costs AED 185. He has already saved AED 65. He plans to save the same
amount each week for three weeks. Draw a bar diagram. Then write an
equation. How much should Ahmed save each week?

L e\wow .r>
| apolnY

I\rL. L) ]
Ll et

Work with a partner to solve each equation. Use algebra tiles. Show your work
using drawings.

2. 2x+1=5 X = 3.3%+2=1 X=
e ) e N s , 3
4, 4x+ 3 =-5 X = B. 2x—1=7 X =
™ i ~\
— o L_ 4 LN A
6. 5x —2=-7 X= 7 3x—4=5 X=
' ™ r R ™ 4
\ V. \ > L P . V

Copyright © McGraw-Hill Education
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— 2

8. @ Reason Inductively Work with a partner. Read the steps to model and
solve an equation using algebra tiles. Then circle'each correct equation.

Steps to Solve Choices of Equation
] Add thrge 1—'t|Ies to each side of the mat. IX+3=15 x4+ 2=15 IX—3=15
e Divide tiles into two equal groups.
| ) . [
° Add fou.r 1-t|'les to each side of the mat. 3 — 4 =1 34 4=1 dx—3 =1
e Divide tiles into three equal groups.
e Remove seven 1-tiles from each side of the mat. IX+3=10 I+ T =10 3X—7=10

e Divide tiles into three equal groups.

e Add two —'-iles to each side of the mat.
e Remove two zero pairs from the left side of the mat. | 5x — 2 = —8 5+ 2=-8 2x+5=-8

o Divide tiles into five equal groups.

9. @ Constructan Argument What did you observe while choosing the correct
equations in the table above?

. B\ Cre

On Your Owm

10. @ Model with Mathematics Write a real-world problem and an equation
that the bar diagram below could represent. Then solve your problem.

R 200~ ===m === R e e

HOW can a bar diagram or algebra tiles help you solve a
real-world problem?

468 Chapter 6 Equations and Inequalities
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Expressions and Equations

Lesson 4

Solve Two-Step Equations

Real-World Link

Balloons A company charges AED 2 for each balloon in an arrangement

and a AED 3 delivery fee. You have AED 9 to spend. The equation
2x + 3 = 9, where x is the number of balloons, represents the situation.
Work backward to solve for x.

Subtract the Since each

AED 3 delivery fee. balloon is AED 2,
Start with divide by two
the amount ~ §
of money you ==—=" —_ 1>
have to spend.
So, you can purchase balloons.

Check your work by substituting your solution into the equation.
2( )+3é9
+3<9
=9

1. How many balloons could you have purchased if there was a
AED 1 delivery charge?

Subtract the Since each

AED 1 delivery fee balloon is AED 2,
Start with divide by two.
the amount | T
of money you e ==

have to spend.

? ?

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

@ Persevere with Problems @ Use Math Tools

@ Reason Abstractly @ Attend to Precision

@ Construct an Argument @ Make Use of Structure
@ Model with Mathematics Use Repeated Reasoning

'IlEssentiaI Question]

WHAT does it mean to say two

quantities are equal?

Vocab

% Vocabulary

.

two-step equation

@ Mathematical Practices
1,2,3 4

Lesson 4 Solve Two-Step Equations
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 vJods Zaie Solve Two-Step Equations

Recall that the order of operations ensures that numerical expressions,
such as 2 «+ 5 + 3, have only one value. To reverse the operations, undo
them in reverse order.

el ntcas s
L[| [
by S

A two-step equation, such as 2x + 3 = 9, has two different operations,
multiplication and addition. To solve a two-step equation, undo the

| . . .
This equation is written as operations in reverse order of the order of operations.
x+ q=v,wheve p, q, and r T . . .
g gy o [Step1 | Undo the addition or subtraction first.
ave vational wumbers. J
| Step 2 § Undo the multiplication or division.
- Examples
b
1. Solve 2x + 3 = 9. Check your solution.
2x+3= 9 Write the equation.
—3=-3 Undo the addition first by subiracting 3 from each side.
2x = 6
- 2x 6 !
) and Reflect ) = 37 Next, undo the multiplication by dividing each side by 2.
i X = 3 Simplify.
what ave the two ‘v
opevo\HoV\S you would
pevform Fo solve Check 2x+3=9 iginal eguation,
= §7 Wvite yowr ) .
Bx-4 g,\\,Jn U 23)+3=9 Replace x with 3
ev helow.
g 9=9 v The senterce is trie.
— The solution is 3.
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Ix+2= 23
—2=—
3x = 21
x_2
3 3
x=17

Check 3x+2=23
3(7)+2£23
23=23 v

The solution is 7.

3. Solve —2y—7=

—2y—7= 3
+7=+17
—2y= 10
“_10
-2 -2

y=-5

The solution is —5.

Write the equation.

Undo the addition first by subtracting 2 from each side

Division Property of Equality
Simplify

Wiite the original equation.
Replace x with 7

The sentence is true

3. Check your solution.

Write the equation

Undo the subtraction first by adding 7 to each side,

Division Property of Equality
Simplify.

Check the solution.

ll-. Solve 4 + %r = —1. Check your solution.

1
4 + gr = —1 Write the equation.
—4 = —4 Undo the addition first by subtracting 4 from each side.
1, _
5= 5
5o _;_r =5+(—5) Multiplication Property of Equality
r=—25 Simplify.

The solution is —25.

Check the solution.

. Got t+7 Do these problems to find out.

Solve each equation. Check your solution.

a. 2x+4=10

d. 4x+5=13

Copyright € McGraw-Hill Education

b. 3x+5=14 €. 5=2+4+3x

£ —2+2w=10

e. - bs+8=-2 3

Equations
Rewmewbey, solutions of
the new equation ave also
solutious of the original

equation.
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.} Example )

5. Suha had her graduation celebration at a restaurant. It cost
AED 27 for pizza and AED 8.50 per friend for dessert. How many
friends did Suha have at the restaurant if she spent AED 78?

Words Costof plus Costof  times numberof equals
pizza 1 dessert friends AED 78.
| Variable Let n represent the number of friends.
Solve Arithmetically
You con use & o Alagram Equation 27 + 8.50 . n = 78

to selve am equation
avithwmetically.

27 +850n= 78 Write the equation,

——————— AED 78-==~
pizza dessert — 27 = —27 Subtract 27 from each side,
FAED 271 —AED 8.50n"~ 1 850n= 51
27 rom 78. Th 8.50n_i Division P ty of Equalit
Subtvact 27 from 78. Then 850 _ 8.50 ivision Property of Equality
Awvide by 8.5, =t TR,

78-27=5;51 +85=¢

Suha can have 6 friends at her graduation party.

D ) | Check

Solve each equation. Check your solution. (Fxamples1-4)

1. 13=1+4s 2. —3y—5=10 13 -7=1+2n

~1 | !
Shaow | | f
| oLk ¥ |
Yo |

e ——— \

4. Shaikha wants to buy some CDs that each cost AED 14, 1
and a DVD that costs AED 23. She has AED 65. Write and Rate Yourself! |
solve an equation to find how many CDs she can buy. (fxample 5) | How well Ao you undevstamd

solving two-step equations?

Equation:
Civcle the image that applies. |

Solution:

‘\-L\\ﬂng)
7, Building on the Essential Question When solving an . (
g . e . . Clear Somewhat Not So
equation, explain why it is important to perform identical Clear Qear |

operations on each side of the equals sign.

= o |

ALEERT Time to update your Foldavle! l'.
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Name My Homework

Solve each equation. Check your solution.

1 3x+1=10 2. —3+8n=-5 Bran—6=22

ghaow

4. —8s +1=33 |5, —4w—4=28 '.6.5+%b=—2

7. @ Reason Abstractly Khalid is saving money to buy a bike that
costs AED 189. He has saved AED 99 so far. He plans on saving AED 10 each
week. In how many weeks will he have enough money to buy the bike? Use a
bar diagram to solve arithmetically. Then use an equation to solve
algebraically.

Solve each equation. Check your solution.

8. 2r—31=17 9. 4t+35=125 110. 8m — 5.5 =101

’ﬂT Temperature is usually measured on the Fahrenheit scale {°F) or the Alaska Record Low
Celsius scale (°C). Use the formula F = 1.8C + 32 to convert from one Temperatures (°F) by Month
scale to the other. January —80

a. Convert the temperature for Alaska’s record low in July to Celsius.

April —50

Round to the nearest degree. -
July 16
October —48

b. Hawaii’s record low temperature is —11°C. Find the difference in
degrees Fahrenheit between Hawaii’s record low temperature and
the record low temperature for Alaska in January.
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12. @ Model with Mathematics Refer to the graphic novel frame below. Jamal
figured that they will spend AED 39 for popcorn. Each movie cost AED 19.
Write and solve an equation to find how many movies they can purchase.

; Mmmm...
I think we’ll popcorn, Student council
need AED 39 =g gave us AED 100.
M Al Help us figure out
how many movies
we can buy.

¥ 1 B8, for popcorn.

(J)jj H.O.T. Problems Higher Order Thinking

13. @ Reason Inductively Refer to Exercise 11. Is there a temperature in the
table at which the number of degrees Celsius is the same as the number
of degrees Fahrenheit? If so, find it. If not, explain why not.

14. @ Persevere with Problems Suppose your school is selling magazine
subscriptions. Each subscription costs AED 20. The company pays the school
half of the total sales in dirhams. The school must also pay a one-time fee of
AED 18. Write and solve an equation to determine the fewest number of
subscriptions that can be sold to earn a profit of AED 200.

15. (@ Model with Mathematics Write a real-world problem that can be
(12 +14) X h

represented by the equation 5

= 52. Then solve the problem.

474 Chapter 6 Equations and Inequalities
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Name - - N = = _ My Homework o

Extra Practice

Solve each equation. Check your solution.

16. 5x + 4 =19 17, 6m +1= 23 )18.5+4d:37
Sx+4=19 |
\'.-:-»"-‘:‘:i;" Y 4 =- ’
Sx o _1s i
S T s
x =% | J
19. —7y +3=—25 120, 25 + Db = 47 21,15 — b = -3

|
\ \

L}

22. It costs AED 17.50 to enter a petting zoo. Each cup of food to feed the
animals is AED 2.50. If you have AED 22.50, how many cups can you buy?
Use a bar diagram to solve arithmetically. Then use an equation to
solve algebraically.

23. () Multiple Representations The perimeter of a rectangle is
48 centimeters. Its length is 16 centimeters. What is the width w?
a. Draw a bar diagram that represents this situation.

b. Write and solve an equation that represents this situation.

¢. How does solving the equation arithmetically compare to solving an
equation algebraically?

Copyright 7 McGraw-Hill Education
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Powey UP! Test Practice

24. Admission to an amusement park costs AED 40 and game tickets cost AED 5 |

|
each. Yousif has AED 100 to pay for admission and game tickets. Select the (
correct labels to complete the bar diagram that can be used to find the {
number of game tickets t that Yousif can purchase. |
. [

"""""""" | T ey |
| | - |

|

How many game tickets can Yousif purchase? _

25. Arental car company charges a fixed fee of AED 90 plus AED 3 per kilometers.
Let c represent the total cost of renting a car and driving it k kilometers.

Write an equation that could be used to find the total cost of renting a car and

driving it any number of kilometers. |

Khalid's family paid AED 798 for their car rental. How many kilometers did
they drive? | |

Spiral Review

Use the Distributive Property to rewrite each expression.

26. 2(x + 7) = 127. 6(10 + n) = 128, 5(k — 4) =
| |

Factor each expression.

29.5x + 5.7 = 0 30.4n+4.2=

31. 10t +10.3 = L 32.7v+7.8=

476
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Expressions and Equations

Inquiry Lab

More Two-Step Equations

HOW are equations in p(x + g) = r form different from @ p el
&P px + q = requations? 13,4

Ahmed has two summer jobs. He delivers newspapers and helps with the gardening.
He works at each job three days a week and earns a total of AED 240. The table
shows his earnings each day. How much does he earn each day newspaper

delivery?
Job Daily Earnings (AED)
Newspaper delivery X
Gardening 30

What do you know?

What do you need to find?

RHandSOnYACtiVity A

ESE:ep 1“1 Draw a bar diagram that represents the situation.

AED x + AED 30 | AED x + AED 30 | AED x + AED 30

——— earnings __J{ __ earnings __J]___ -earnings __]
each day each day each day

@@ Write an equation that is modeled by the bar diagram.

3(AED x + AED 30) =

VStock/Alamy

From the diagram, you can see that one third of Ahmed’s total earnings

is equal to AED x + AED 30. So, AED x + AED 30 = 252240 .
Ahmed earns ,— AED 30, or. each day delivering newspapers.

Copyright © McGraw-Hill Education
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Ismail and his brother bought two sandwiches and two lemonades.

The sandwiches cost AED 6 each. They spent a total of AED 16. How much did
each lemonade cost?

QHENaS;OMACtiVity (2 &

Use algebra tiles to model the situation described above.

(_?il:_eg_l_[ Model 2(x + 6) = 16 using algebra tiles. Use groups of

(x + 6) tiles.

(4] [l (3] ]
-IEDDUE (3] [a] ] ]
ED[E]DDU 4] [a] ] (&

] ] i [

2(x + 6) = 16

e

[S_tep 2] Divide the tiles into equal groups on each side of the mat.

Remove group from each side.

x+6 = 3

[
I () ) O D 00 ) | _ | X ) DX [
— XX

So, x = . Each lemonade costs

uoieINP3 iiH-MeI5IW &3 BukdoeD

478 Chapter 6 Equations and Inequalities



Expressions and Equations

EaInvestigate

=)
PN
= S

Collavovate

Work with a partner to model and solve each equation. Use a bar diagram for
Exercises 1 and 2. Use algebra tiles for Exercises 3-6.

1. 3x+5)=21 X=

\

'y

2. 2(x—3)=10 x=

3. 4x+1)=8 x= 4. 3(x +2) = —12 x=
s N g ™\ I b’ ﬁ]
\ A / S V. . y
5. 2x—1 =6 X = 6. 3x —4)=-3 X =
5 D = B B
.3 A N v, \, A J

Copyright € McGraw-Hill Education
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Collapovate
Work with a partner to write and solve an equation that represents each
problem.

1. Refer to Activity 1. If Ahmed worked four days a week and made AED 360,
how much did he earn delivering newspapers each day?

8. Refer to Activity 2. If Ismail and his brother spent a total of AED 15, how
much did each lemonade cost?

9. @ Reason Inductively After modeling an equation using algebra tiles,
Shaima used the steps shown below to solve the equation. Write two different
equations in p{x + q) = r form that Shaima could have solved.

{ 'oii:e_pii Divide the tiles into three equal groups on both sides of
' the mat.

{S‘Eel_) 2( Remove two groups from each side.

1f__s—t:£>_3_il Add four 1-tiles to each side.

Equation 1: Equation 2;

J

10. @ Model with Mathematics Write a real-world problem that can be
represented by the equation 4(x + 15) = 140. Then solve the problem.

HOW are equations in p(x + g) = r form different from

" ey
nquir
H(EU’ px + q = requations?

480 Chapter 6 Equations and Inequalities
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Expressions and Equations

Lesson 5

More Two-Step Equations

WHAT does it mean to say two

Museums A new exhibit about dinosaurs is being constructed. The quantities are equal?

exhibit is a rectangle that is 11 meters long. It has a perimeter of
34 meters. Follow the steps to write an equation that can be used to ([ Mathematical Practices
find the width of the museum exhibit. 12,34

;

Step1 | Draw a diagram to help visualize the exhibit.

Label the length and width. Let w represent
the width.

Mm

Step 2 | Write an expression that represents the sum

of the length and width of the exhibit.

Step 3| Write an expression that represents twice the

sum of the length and width.

Write an equation that represents the

perimeter of the exhibit.

-4 0 d

?

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

@ Persevere with Problems @ Use Math Tools
@ Reason Abstractly @ Attend to Precision
@ Construct an Argument @ Make Use of Structure

@ Model with Mathematics Use Repeated Reasoning
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. B Solve Two-Step Equations

An equation like 2(w + 36) = 114 is in the form p(x + q) = r. It contains
two factors, p and (x + g), and is considered a two-step equation. Solve
these equations using the properties of equality.

- Examples

- A
|

1. Solve 3(x + 5) = 45.
Solve arithmetically.

____________ 45 s:m———=meeaw-d Drawabar diagram. From the diagram,

you can see thatx + 5 =45 + 3 or 15,
So,x =15 —50r10,

F——— ? e= =

Method 2 | gojye algebraically.

3x+5)= 45 Write the equation.

| 3+5 45
3 w3

x+5= 15 Simplify.

Division Property of Equality

—5=—5  Subtraction Property of Equality
x= 10 Simplify.

2. Solve 5(n — 2) = —30.

Check Your Work 5(n —2)=-30 Write the equation.
Rewmewber to plug your 5(n — 2) 30
solution back nto the 5 = 5 Division Property of Equality
oviginal equation to see e
makes o true statement. i n—2= -6 Simplify
- +2=42 Addition Property of Equality
y =—4 Simplify. Check the solution.
;ié_,-'__g;"v\cw
l:«hl.‘
A Got t+7 Do these problems to find out.
: a. 2x+4) =20 b. 3b—6)=12 c. —7(6 +d)=49 £
I &
£
' =
c. g
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Expressions and Equations

Equations with Rational Coefficients

Sometimes the factor p, in p(x + g), will be a fraction or decimal.

_Examples )
2 .
3. Solve 3{n + 6) = 10. Check your solution. .
Reciprocals
%(n +6)=10 Write the equation. The product of a number
3 o 3 amd its veciprocal is 1.
~ee=(n+6)=7°10 Multiplication Property of Equality .
2°3 2" %
(n+6)=%-(416) %-%:1',Write10asj19
1
n+6= 15 Simplify.
—6=-—6 Subtraction Property of Equality
n=9 Simplify.
Check %(n +6)=10 Write the original equation
%(9 +6)=10 Replace n with 9. Is this sentence true?

10=10 v The sentence is true.

L, solve 0.2(c — 3) = —10. Check your solution.

0.2(c—3)=-10 Write the equation.
0.2(c — 3
(0.2 ) = 302 Division Property of Equality
c—3=-50 Simplify.
+3=+3 Addition Property of Equality
c=-—47 Simplify.
Check 0.2(c — 3) = —10 Write the original equation. (i\;\.‘i‘f I\I}?
0.2(—47 —3) £ —10 Replace c with —47. Is this sentence true? A,
—10=-10 v The sentence is true.
e.
Got 1¥7 Do these problems to find out.
d.Hd—3)=-15 e 0756+d)=12 f. (t+3)2 =40 A&

Copyright & McGraw-Hill Education
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Salve the provlew n

Exomple avithmetically.

How Aoes the avithwmetic

solution compave to the

5. Jamal and two cousins received the same amount of money to go
to a movie. Each boy spent AED 15. Afterward, the boys had
AED 30 altogether. Write and solve an equation to find the
amount of money each boy received.

Let m represent the amount of money each boy received.

 ~ colution? Write 3(m— 15) =30 Write the equation.
algebraic ORI 3(m—15) 30
youv oamswev Yelow. "‘3_ == _3':‘ Division Praperty of Equality
- m—15= 10 Simplify.
+15=+15 Addition Property of Equality
| m= 25 Simplify.

| So, each boy received AED 25.

Solve each equation. Check your solution. (Fxamples 1-4)

1. 20+7) =18 |'
|
|

3 v+ 5)(—%) —1g

I
|
|
|
L

2. (4 + g)(—1) =121

4. 0.8(m —5)=10

5. Mr. Faisal had three sheets of stickers. He gave 20 stickers from
each sheet to his students and has 12 total stickers left.

Write and solve an equation to find how many stickers

were originally on each sheet. (Fxample 5)
Equation:

Solution:

484 cChapter 6 Equations and Inequalities

" Building on the Essential Question What is the
difference betweenpx + g=randp(x + q)=r?

Rate Yourself!

Ave you veady to move on?
Shade the section that applies.

(LT Time o upAare your Faldable!

I hawve
a Pew
quesHous.

| have
alot of
questious.
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Solve each equation. Check your solution. (Examples 1-4)

1. 8(s+3) =72

8
4. 7(n —10) = 64

"[ The length of each side of an equilateral triangle is increased by

2. —7z—6)=—70

5. —0.6(r + 0.2) =1.8

lh(t +8)(—2) =12
f
|
|

5 centimeters, so the perimeter is now 60 centimeters. Write and solve an
equation to find the original iength of each side of the equilateral triangle.

(Example 5)

Equation:

Solution:

8. ) Multiple Representations Usama and three of his friends went to the
movies. They originally had a total of AED 40. Each boy had the same amount
of money and spent AED 7.50 on a ticket. How much money did each boy

have left after buying his ticket?

a. Model Draw a bar diagram that represents the situation.

b. Algebra Write and solve an equation that represents the situation.

¢. Words Explain how you solved your equation.

d. Words Compare the arithmetic solution and the algebraic solution.
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9. Mrs. Khadija bought one ruler, one compass, and one Hem Price (AED)
mechanical pencil at the prices shown in the table for each

of her 12 students. | compass . L
a. Suppose Mrs. Khadija had 36 fils left after buying the mechanical pencil | 0.59
school supplies. Write an equation to find the amount of ruler 0.49

money Mrs. Khadija initially had to spend on each student.

b. Describe a two-step process you could use to solve your equation.
Then solve the equation.

)
B
({“j H.O.T. Problems Higher Order Thinking

10. @ Model with Mathematics Write a real-world situation that can be
represented by the equation 2(n + 20) = 110.

1. @ Find the Error Maysoun is solving the equation 6(x + 3) = 21. Find
her mistake and correct it.

(x+3) = 2]
-%3=-3
ex = |§

x=73

12. (@ Persevere with Problems Solve p(x + g) = r for x.

13. (@ Use Math Tools Write an equation to representthe [ _____ 12 e _|
bar diagram at the right. Then write a real-world problem
that can be represented by the equation and the diagram.

486 Chapter 6 Equations and Inequalities
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Name _— . L - My Homework

Extra Practice
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"

Solve each equation. Check your solution.

14. 0.253 +a)=05 15. 12(x — 20) = —48 16. —28=7(n +3)
025G+ ) =0S
"N ST 0256+ @ 0s |
02s 025
Zta=12
a=-| |
17, (t + 9)20 = 140 18. 28 + ) = —20 \19. (d - 3)2 =30
| |
|
' |
|
20. @) Reason Abstractly Abeer bought a necklace for each of her three
sisters. She paid AED 7 for each necklace. Suppose she had AED 9 left, Write
and solve an equation to find how much money Abeer had initially to spend
on each sister.
Equation:
Solution:
Solve each equation. Check your solution.
3 = il _5
21 3t 6)= 04 22, (x + 52)0.75 =3
]
. . . 1. Price per |
23. Mr. Khalid bought fruit to make fruit salad. He bought 25 kilograms Fruit kilogram
of apples and spent AED 4.50 on apples and oranges. Write and solve (AED)
an equation to determine the number of kilograms of oranges ' ! :
pples 1.20
Mr. Khalid bought. - i
bananas _ 0.50
' grapes 1.50 |
| oranges 1.20 :

Lesson 5 More Two-Step Equations
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Power Up! Test Practice

24. A rectangular classroom is 10 meters long and has a perimeter of
36 meters. Label the drawing with the correct values to represent

the situation. Let w represent the width of the classroom.

Write an expression that represents the sum of the length mf P=

and width.

Write an expression that represents twice the sum of the
length and width. _
Write an equation you could use to find the perimeter of

the classroom.
What is the width of the classroom? |

25. Which of the following are operations that you should use to solve the
equation p(x — q) = r for x? Select all that apply.

Subtract g from both sides. Multiply both sides by p.
Divide both sides by p. Add g to both sides.

Spiral Review

Solve each equation.

26.x+3=05 :'27.X—2:—6 128. 4x =12
|
= f X _ _ X
29. —6x=—-24 [30. 5= 1 :.31' 3 =1

Write the number or numbers from the set (—3, —2, —1, 0, 1, 2, 3} that
make each statement true.

32.4m =12 33y —1=1

34.v>0 135.r<0

488
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@ Mathematical Practices
1,3, 4

Case #1 Yard Work

Ayman earned extra money by doing yard work for his neighbor.
Then he spent AED 5.50 at the convenience store and four times
that amount at the bookstore. Now he has AED 775 left.

Understand What are the facts?

You know Ayman has AED 775 left. You need
to find the amount before his purchases.

plan What is your strategy to solve this problem?
Start with the end result and work backward.

Solve Howcan you apply the strategy?
He has AED 7.75 left.

Undo the four times AED 5.50 spent at the bookstore. AED 775
Since AED 5.50 X 4 is AED 22, add AED 775 and AED 22. + AED 22.00

AED 2975
Undo the AED 5.50 spent at the convenience store. + AED 5.50
Add AED 5.50 and ) AED 35.25

So, Ayman’s starting amount was

Check Does the answer make sense?
Assume Ayman started with AED 35.25. He spent AED 5.50 and AED 22. He had

AED 35 — AED 5.50 — AED 22 or left. So, AED 35.25 is correct. v
'Analyze the Strategy

@ Construct an Argument Describe how to solve a problem by working

backward.

Problem-Solving Investigation Work Backward 489



Case #2 Money
D 8 ona mo
doneh

i
AE vie ticket. Then she spen
i Spen;corn an alf of what was leftona
AED 5 on po

She had AED 2 left

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

| need to finad

Underline key words and values. What information do you know?

| know Nisveew has left and that she spent , , ANA

Is there any information that you do not need to know?

| Ao wot need o know

Plan

Choose a problem-solving strategy.

fwill use the

Solve

Use your problem-solving strategy to solve the probiem.
Nisreen has AED 2 left.

Undo the half-of-what-was-left
amount. Multiply by 2.

Undo the spent AED 5. Add AED 5. ) Q

|
Undo the spent AED 8. Add AED 8. (\J
So, Nisreen had | | initially.

Check

Use information from the problem to check your answer. ()

Nisreen’s initial amount:
Amount after spending AED 8:
Amount after spending AED 5:

Amount after spending half of what was left:

490 Chapter 6 Equations and Inequalities
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IR IR SN FECNIN FEFFE VS o Expressions and Equations

| :_._:_/_:'_"‘\-‘_ : Work with a small group to solve the following cases.
Sl Show your work on a separate piece of paper.

Collaperate

Case #3 Waterfalls

Angel Falls in Venezuela is 979 meters high. ltis 26.5
7.5 times the architectural height of the Empire State Building.

= 1 Wel ire Dldle .

meters higher than

Case #4 Number Theory

Case #5 Time

Tarek's morning schedule is shown.

] o Lo 1 e aaryriVeES Al o

/ \ »Il\ ._'.-._I\ '; we Aoes Tavre e wake Wp
Tarek’s Schedule
Activity . Time |

Wake up

3 .
Get ready for school — 7 1 |

Walk to school — % h 7:35.

% Case #6 Money

N
{;ifm{'e}/‘- Zayed has saved AED 28 to spend at the arcade.
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Mid;Chapter/Check

1. Define equation. Give an example of two equivalent equations. (Lesson 1)

2. Fill in the blank with the correct term. (Lesson 2)

A is the numerical factor of a multiplication expression
like 3x.

Solve each equation. Check your solution. (Lessons1-5)

3. 21+ m=33 4. g —5=—12 | 5. 5f=—75
(‘.'v;‘_.“\:\‘»

ll'\.:;\'::}}'}l

6. 15==2 ' 7.19=4p+5 8. 3(n —7) = —30

9. Fatema has 11 adult Fantail goldfish. This is 7 fewer Fantail goldfish than her
friend Alia has. Write and solve a subtraction equation to determine the
number of Fantail goldfish g that Alia has. (Lesson )

Equation: Solution:

10. @ Persevere with Problems The pentagon shown is a regular
pentagon, so each side has the same length. The perimeter of the pentagon

is 22.5 centimeters. What is the value of x?

LONeINP3 IHH-MeIBON @ WbLAdoD

{x—15)cm
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Expressions and Equations

Inquiry Lab

Solve Inequalities

; @ Mathematical
@ HOW is an inequality like an equation? How is it different? :’rzacé'cjs

Mr. Ahmed volunteered to drive Rashid and his friends to the school fundraiser.
The car can carry up to 5 people, including the driver. How many friends can ride
in the car with Rashid?

What do you know?

What do you need to find?

-

The real-world situation described above can be represented by the inequality
X + 2 < 5. Let x represent the friends that can ride with Rashid.

X+2<5
7 .,

Mr. Ahmed, Rashid, " . Maximum number of
and friends people

You can use a balance to model and solve the inequality x + 2 < 5.

[Q?p?ﬁ On one side of a balance, place a paper bag and cubes
to model x + 2.

(_Ste\_p/é\i On the other side of a balance, place cubes.

Add one cube to the bag at a time. Then complete

the table.

Number of X+2 . Less than or

Friends,x : equal to 5?
\ 1% ] e 4 x+2 =
2 2
3 ‘ |
4 | |

So, up to friends can ride with Rashid to the school fundraiser.
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An inequality is a mathematical sentence
that compares quantities. The table shows
two examples of inequalities.

Words Symbols
x is less than two ‘ x<2

X Is greater than or equal to four | x =>4

To solve an inequality means to find values for the variable that make the
sentence true. You can use bar diagrams to solve inequalities.

P o

An airline charges for checked luggage that weighs more than 20 kilograms. Alia’s
suitcase currently weighs 14 kilograms and she still needs to pack her shoes.
Find the maximum amount her shoes can weigh so Alia will not be charged a fee.

(___Sg?p_ "U In the bar diagram, write the maximum weight Alia’s luggage can be
without a fee. Label the weight of Alia’s luggage without
her shoes.

| P i I |
R
0 2 4 6 8 10 12 14 16 18 20 22

Kilograms

(?t;f)_Zl In the bar diagram, write an x beside the bar that represents the
weight of Alia’s luggage.

|} | 1 1 [ I |
T T l T T T T T

L |

I I
0 2 4 6 8 10 12 14 16 18 20 2
Kilograms

The weight of Alia’s suitcase plus the weight of her shoes must
be less than or equal to the maximum luggage weight.

This can be written as 14 + x < 20.

Using the bar diagram, Alia’s shoes cannot weigh more than
20 —14or kilograms.

uoReanp3 ||IH-MeI9a ¢ 1BlIAdoD
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Expressions and Equations
J{?__i‘_\- \.:I'I b

Collepovate

Work with a partner to solve the following problems.

@ Reason Inductively For Exercises 1-3, assume the paper bag is weightless.
Write the inequality represented by each balance. Then write the different
possible numbers of cubes in the paper bag if the sides of each balance

remain unlevel.

Inequality:

Number of Cubes:

Inequality:

Number of Cubes:

Inequality:

Number of Cubes:

4, @ Reason Abstractly At an amusement park, roller coaster riders are
required to be at least 120 centimeters tall. Last year, Salem was 105 centimeters
tall. Complete the bar diagram to determine the number of centimeters x Salem
needed to grow this year to be able to ride the roller coaster. Then write an
inequality to represent the situation.

Salem's Height
Last Year

Minimum Height oo
of Roller Coaster
Rider

0 100 115

So, Salem needed to grow at least centimeters.

Inequality:

Copyright < McGraw-Hill Education
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— IC;"o\\';ov-o\li—t\: —
Work with a partner to circle the correct inequality for each situation.
The first one is done for you.

Real-World Situation Inequalities

Fawzia womts to scove at least §4% on the wext < < 84

histovy test.

To see a cevtain movie, you must be at least 13
yeaws olA,

Rawma haas AED 4.99 left on o music Aownload gt
cavd. She has a Adownload costing AED 1.99 in hev

6. +1.99£ 4. + 1. 4.
owline shopping cavt. How much wmoney Aces <+ 199 R Lk
Rama hawve left to spend?

|
|
In some countries, teeus must be at least 1§ x< 18 <2 18
yeaws old +o dotain o Aviver’s licewse. << 18 x> 1§
Khowis’ Lamily budgets o maximum amount of x+40< 125 x+40>125
AED 125 per week Lov grocevies. Mv, Khawmis
alveady spent AED 40. How much wmove can
kKhoawis’ Lamily spend on grocevies? x+A402 128 x+402 125
| Sultam pays AED 30 for o ticket to am avmusement | . 1350150 « +30 > |50
9 pavk. He cannot spena wmove tham AED 150. How
) |
wmuch wmove money cam Sultowm spend at the < +30< 150 x+30% 150
amusement pavk?
|
— ' O You IKO:N‘) . o

10. (@ Model with Mathematics Write a real-world situation that could be
represented by x + 20 = 50.

1. flﬁﬂllil_! HOW is an inequality like an equation? How is it different?

UORIND3 iIH-MRIDIN 3 yBnAdon
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Lesson 6
Solve Inequalities by Addition or,Subtraction

Real-World Link

WHAT does it mean to say two

Mail A first class stamp can be used for letters and packages weighing quantities are equal?

360 grams or less. Rasheed is mailing pictures to his grandmother, and
only has a first class stamp. His envelope weighs 60 grams. Follow the
steps to determine how much the pictures can weigh so that Rasheed

can use the stamp.

e
|

; :I_' | Vocabulary J

Subtraction Property of
Inequality
Addition Property of Inequality

[H_Siis;i\{ Let x represent the weight of the pictures. Write and solve an Iy=guelivy

equation to find the maximum weight of the pictures.
@ Mathematical Practices

o : ) ) : 1,23, 4
welght of the weight of the maximum weight

envelope pictures of the package

Solve for x.

So, the maximum weight of the pictures is ounces.

Replace the equals sign in your equation with the less than

or equal to symbol, <.

60 + x 360

Refer to Step 2. Name three possible values of x that will result
in a true sentence.

? ?

Which () Mathematical Practices did you use?

(I)clicksahead/Shutterstock.com; {c)Doug Menuez/Stockbyte/Getty Images; {r)Purestock/SuperStock

Shade the circle(s) that applies.
'§ @ Persevere with Problems @ Use Math Tools
% @ Reason Abstractly @ Attend to Precision
fﬁ_ @ Construct an Argument @ Make Use of Structure
%:; @ Model with Mathematics Use Repeated Reasoning
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Key Cowce?*’ Solve Inequalities

Words You can solve inequalities by using the Addition Property of
| Inequalities and the Subtraction Property of Inequalities.
| When you add or subtract the same number from each side
of an inequality, the inequality remains true.

Symbols For all numbers @, b, and c,
1. fa>b,thena+c>b+canda—c>h—c,
| 2. ifa<bthena+c<b+canda—c<b—c.

‘ Examples 2< 4 6> 3

‘ +3  +3 -4 —4
5< 7 2> — J

An inequality is a mathematical sentence that compares quantities.
| Solving an inequality means finding values for the variable that make
the inequality true.

The table below gives some examples of the words you might use when
‘ describing different inequalities.

Inequalities

* is less than * is greater than |  is less than or * is greater than

* is fewer than | e is more than equal to or equal to |
Words . )

| * exceeds *isno morethan | = isno less than
* is at most ¢ is at least
Symbols < > ' < >
|
- Examples

1. Solve x + 3 > 10.
‘ x+3>10

fe inequality
-3 —3 Subtract 3 from each side
x> 7 Stmnlify,
Therefore, the solution is x > 7.

You can check this solution by substituting a number greater than 7
into the original inequality. Try using 8.
Check x+3 >10 Write tha iregualily

8+3 3210 Replacaowith &, i8S sentence trus?

11 >10 This is a true statement. v/

UONEINPT {IH-MBI9ol 3 W BRAday
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Expressions and Equations

?

2. Solve—6=n—>5.
—6=n-5 Write the inequality.
+5 +5 Add 5 to each side.
—1=n Simplify.
The solutionis —1=norn < —1.

You can check this solution by substituting —1 or a number less than
—1into the original inequality.

<wow
owr ¥
- \NOY\‘- )
Got i+7 Do these problems to find out. :
A
Solve each inequality. |
a.a—3<8 b. 04+y=>7 m
Y.
J\i
Example | |
1 . g
3. Solvea+ £l < 2. Graph the solution set on a number line.
1 . . .
a-+ 5 < 2 Write the inequality.
1_1 1 . Open and Closed Dots
] Subtract 5 from each side. when graghing eaualities, an
<1 1 o open At is used when the
“ 2 UM, ‘ volue should wot be mcluded
ian i 1 in the sclution, as with > and
<1z jon.
The solution is a 12 Check your solution | ¢imequalities. A closed Aot

Graph the solution. ndicates the value is included

( ] in the solution, as with £ and 2
. Place an open dot at 15 Draw

inequalities.
aline and an arrow to the left. o et
‘, b — — = SRR e
it ———>
-1 0 1 2 3 4
Go¥ 1+7 Do these problems to find out.
Solve each inequality. Graph the solution set on the number
line provided. c.
c. h+4>4 d x—6<4
A,

Copyright € McGraw-Hitl Education
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Write Inequalities

Inequalities can be used to represent real-world situations. You will want
to first identify a variable to represent the unknown value.

| L, saleh has AED 60 to ride go-karts and play games at the city fair.
' Suppose the go-karts cost AED 15.50. Write and solve an
inequality to find the most he can spend on games.

| Cost of cost of must be less total
' Words go-kart  plus games thanorequalto  amount.
2= - B2 . = =

Symbols Let x = the cost of the games.

Inequality 15.50 + X < 60

155+x< 60 Write the inequality. {15.50 = 15.5)

—15.5 —15.5 Subtract 15.5 from each side.

X<445 Simpiify.

So, the most Saleh can spend on games is AED 44.50.

SRR o 1. o 1 g

Solve each inequality. Graph the solution set on a number line. {Examples 1-3)

1. 6+h=12 2. 14+t>5

]
|
{

3. An elevator can hold 1,300 kilograms or less. Write and solve an inequality
that describes how much more weight the elevator can hold if it is
currently holding 1,100 kilograms. Interpret the solution. (£xanple 4

"-. Rate Yourself! \

Yo4e250104/BU1ySIqnd wWelby

Ave you veady to move ou?
Shade the section that o\pyhes .

%, Building on the Essential Question Explain when you ‘
would use addition and when you would use subtraction

e _— — |

': .(YES (?J N ) |

hY
| e

to solve an inequality.

K\
\

~ — =

UeNEINDT IH-MeI9IN 3 yBuAden

500 Chapter 6 Equations and Inequalities



Copyright © McGraw-Hill Education

Name My Homework

Solve each inequality. (Examples 1and 2)

1. h—16<—24 2. y+6>—-13 #r -3<n-8
| .'

ahow

4. 3<m+14 |5.X+O.7>—O.3 | 6. w—8=56

Solve each inequality. Graph the solution set on a number line.

7 m+5=-—1 8 —N>t+7

(D Reason Abstractly Write an inequality and solve each problem. For
Exercises 11 and 12, interpret the solution.

ﬁ Four more than a number is more than 13. 10. The sum of a number and 19 is at least 8.2,
|
Inequality: fl Inequality:
Solution: , Solution:

1. The high soccer team can have no more than 26 players. Write and solve an
inequality to determine how many more players can make the team if the
coach has already chosen 17 players.

Inequality: Solution:

Interpretation:

12. Bilal has 1,500 minutes per month on his cell phone plan. How many more
minutes can he use if he has already talked for 785 minutes?

Inequality: Solution:

Interpretation:

Lesson 6 Solve Inequalities by Addition or Subtraction
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13. Refer to the diagram below.

a. A hurricane has winds that are at least 120 kilometers per hour. Suppose a
tropical storm has winds that are 70 kilometers per hour. Write and solve a
inequality to find how much the winds must increase before the storm
becomes a hurricane.

Inequality: Solution:

b. A major storm has wind speeds that are at least 180 kilometers per hour.
Write and solve an inequality that describes how much greater these
wind speeds are than the slowest hurricane.

Inequality: Solution:

(% H.O.T. Problems Higher Order Thinking

14. @ Reason Inductively Compare and contrast the solutions of

ad—3=15anda— 3 >15.

15. ([ Model with Mathematics Write an addition inequality for the
solution set graphed below.

<'ll4\|l|
L L

6 18 20 22 24

16. (D Persevere with Problems Solve x + b > ¢ for x.

17. @ Reason Inductively Does the graph shown at the right show
the solution set of the inequality x + 3 = 27? If not, explain how you

would change the graph to show the actual solution set.

502 chapter 6 Equations and Inequalities
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Name - i = My Homework .

Extra Practice

Solve each inequality.

18.10<b—8 |y 19. 12+ m <55 120.c— 11> —22

10<v-§
( \“:\V,\\n’f\ﬁ!‘-\'\'- WS

R (7 48 +8

18 <v

@ Model with Mathematics Solve each inequality. Graph the solution set
on a number line.

2. —21<a—16 22.t—-62<4

Write an inequality and solve each problem.

23. Eight less than a number is less than 10. 24. The difference between a number and 21% is
no more than 14%.

Inequality: Inequality:

Solution: . . Solution:

25. There were a total of 125 cars at a car dealership. A salesperson
sold 68 of the cars in one month. Write and solve an inequality that
describes how many more cars, at most, the salesman has left to sell.
Interpret the solution.

Inequality: Solution:

Interpretation:

Copy and Solve Solve each inequality. Graph the solution set on a number
line. Show your work on a separate sheet of paper.

o _1_3 1 1

"E 26. n 5310 27.6>x+33 28.c+14<5
1 3 1 7 5
% 2'1-).9sm—25 30.4+d>42 31 —§Sn+316
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Power Up! Test Practice _

32. Zayed can send up to 250 text messages each month. So far this month, he
has sent 141 text messages. Let t represent the number of text messages
Zayed can send during the rest of the month.

Write an inequality to model the situation | |
Solve the inequality for t.

Graph the solution on the number line.

Interpret the solution to the inequality. Explain your reasoning.

33. Which inequality has the solution set shown in the e . — — e R
number line below? Select all that apply. —5—4-3-2-1 0 1 2 3 45
X+4<7 12>x4+9 X+1<2 —7=x—-10

Spiral Review

Solve each equation. Then graph each solution on the number line below.

34.x+2=1 '35.x—1=-5 136.2x =10
| |
| |
| :
_ X _ 39, X —
37. —2x=4 138.5 =1 39. 5 =3

504
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Expressions and Equations

Lesson 7

Solve Inequalities by Multiplication or,Division

Real-World Link

WHAT does it mean to say two

Science An astronaut in a space suit weighs about 132 kilograms on CIETHUEEIEE CEER

Earth, but only 22 kilograms on the Moon. [Vocan )
(’r r 1
weight on Earth weight on Moon !M| Vocabulary )
132 kg > 22 kg Multiplication Property of
Inequality
1. If the astronaut and space suit each weighed half as much, would Division Property of Inequality
the inequality still be true?
132 > 22 @ Mathematical Practices
——— —— Divide each side by 2
2 2 1,2,3,4,7
>
Is the inequality still true?(Circle) yes or no. ——
Yes No
2. |sthe weight of one astronaut . Weight of
greater on Pluto or Earth? Would foemiey - Astronaut (kg)
the weight of 5 astronauts be Earth 132
greater on Pluto or on Earth? '
. . . } Moon 22
Explain by using an inequality. {
Pluto 30
Jupiter 360

3. Isthe weight of one astronaut greater on Jupiter or on
Earth? Would the weight of 5 astronauts be greater on
Jupiter or on Earth? Explain by using an inequality.

? ?

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

"§ (D Persevere with Problems (® Use Math Tools
% @ Reason Abstractly @ Attend to Precision
g @ Construct an Argument @ Make Use of Structure

@ Model with Mathematics Use Repeated Reasoning
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9-'* "__D_; and Reflect

What Aoes the inequality
¢ > 0 mean! Explain

velow.

b Multiplication and Division Properties

of Inequality, Positive Number

Words The Multiplication Property of Inequality and the Division
Property of Inequality state that an inequality remains
true when you multiply or divide each side of an inequality by
a positive number.

Symbols For all numbers a, b, and ¢, where ¢ > 0,

1. ifa>b,thenac>bcand%>%

b

2. ifa<b,thenac<bcand%<g.

These properties are also truefora = band o < £

You can solve inequalities by using the Multiplication Property of
Inequality and the Division Property of Inequality.

'Examples

1. Solve 8x < 40.

8x <40 Writa the nequality

8x _ 40
8 =8

x<5

Divide each side by 8.

The solution is x < 5. You can check this solution by substituting
5 or a number less than 5 into the inequality.

2. Solve% > 7

% >7 Write the inequality
2(%) > 2(7) Multiply each side by 2.
d>14 Simplity,

The solution is d > 14. You can check this solution by substituting
a number greater than 14 into the inequality.

Got ¥+7 Do these problems to find out.

a. 4x <40 b. 6=

N
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Expressions and Equations

Multiplication and Division Properties of <Key Concept
Inequality, Negative Number

Words When you multiply or divide each side of an inequality by a
negative number, the inequality symbol must be reversed for
the inequality to remain true. 2=
Ja
Symbols  For all numbers @, b, and ¢, where ¢ < 0, | 7 nd Reflect
1. ifa> b, then ac < beand < < 2, What does the ineauality
2. if a < b, then ac > bc and % > % < <0 weaw? Expain
below,
Examples 7> 1 —4< 16 —
—2(7) < —2(1) Reverse the symbols =2 b
Yeverse the symbols —2> =k
—14 < =2 1> —4
k These properties are also tiuefore = hando < b
- Examples
e —— S T, - o ey
3. Solve —2g < 10. Graph the solution set on a number line,
—29 <10 inequality
—2g >10 ch sirle by —2 andl reverse tie symbal
-2 -2
g>->5
] ] iy [ — e
1 I ! | 1.
-7 —6 —5 —4 -3
L, solve _—X3 < 4. Graph the solution set on a number line. |
_L <4 Write the inequality
—3(_—)(3 > —3(4) Nutiiply each side by —2 and reveise the symbol.
x =12 Simplify
: : $ 1 I
—16 —14 —12 =10 —8 —6
Got 1¥+7 Do these problems to find out.
k
¢ 5 <9 C.

Copyiight £ McGraw-Hill Education
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;‘Iuﬂample |

| 5. Omarearns AED 8 per hour working at the zoo. Write and solve
an inequality that can be used to find how many hours he must
work in a week to earn at least AED 120. Interpret the solution.

Words Amount earned times number isat amount earned
per hour of hours least each week.
Variable Let x represent the number of hours.
Inequality 8 . X = 120

8x =120 Write the inequality.

8x _ 120

_ — wida

g = g Divide each side hy 8.
x=15 Simplify.

So, Omar must work at least 15 hours.

Check
! )

Solve each inequality. Graph the solution set on a number line. (Famples 1-9)

1. —3n<-22 C2 <

3. At a baseball game you can get a sandwich for AED 2.
You have AED 10 to spend. Write and solve an inequality to
find the number of sandwiches you can buy. Interpret the

solution. (Example 5)

] Rate Yourself!
How confident ave you avout |
solving multiplication ema /
Alvision inequalities? Check the |

| box that applies. l

2, Building on the Essential Question Explain when
you should reverse the inequality symbol when solving

r - |I'
an inequality. ﬁ (T @ .f

-
-

Y
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Name My Homework

Independent Practice

Solve each inequality. (Examples1and 2)

1. 6y <18 2. —3s >33 freo<?
1--3\/\0“1
| Yoot
t m
a. L <6 5. < —4 6. —56 < —8x
7. 12n < 54 g 21 9. L>g
- len = R 5=

Solve each inequality. Graph the solution set on a number line. (Examples 3 and 4)

10. 4x > 36 % 20 < 5t
S X

12. _—6>—16 13. _—4‘28

14. A pool charges AED 20 each visit, or you can buy a membership. f P ~
Write and solve an inequality to find how many times a person CJ JJ f ;')7(' ﬂ_
should use the pool so that a membership is less expensive _ ;-1‘1151‘1135{{531:1}&-_
than paying each time. Interpret the solution. (Example 5) ' \ :3ma;m,
Ine [T R i ,for 505

quality: Solution: /4 W B

Interpretation:
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15. (@ Reason Inductively Cross out the inequality that does not belong ~

in the organizer shown at the right. Then explain your reasoning. /" \

\ E"<—'§ T>x-|
Write an inequality for each sentence. Then solve the inequality. ‘
16. Sixteen is less than eight times a 'I 17. The product of a number and five is at the
number. ! most 30.
Inequality: | Inequality:
Solution: 5 Solution:

ff ) H.O.T. Problems Higher Order Thinking

18. @ Identify Structure Write two different inequalities that have the solution
y > 6. One inequality should be solved using multiplication properties, and
the other should be solved using division properties.

19. @ Persevere with Problems You score 15, 16, 17, 14, and 19 points out of
20 possible points on five tests. What must you score on the sixth test to have
an average of at least 16 points?

20. (@ Reason Inductively The inequalities 3x > 2 and 9x > 6 are equivalent
inequalities. Write another inequality that is equivalent to 3x > 2 and 9x > 6.

21. @ Persevere with Problems Consider the inequalities b = 4 and b < 13.
a. Graph each inequality on the number line.

b. Do the solution sets of the two inequalities
overlap? If so, what does this overlapping area represent?

¢. A compound inequality is an inequality that combines two inequalities.
Write a compound inequality for the situation.

d. Look back at the graph of the solutions for both
inequalities. Make another graph that shows only
the solution of the inequality.

510 Chapter 6 Equations and Inequalities
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Name : S - My Homework

ExtraPractice

Solve each inequality.

22. —10n>-20 , <2 23. -7y <35 [24. 15 < 3r
=low > -20 (
-10n  -20 )
\\h‘; o 10 < 10 [
' w<2 .'
i t ( y
25.12p = =72 26. — > 10 27. —8< 5

Solve each inequality. Graph the solution set on a number line.

28. g <12 29, —3w < —39

|

30. 15 < 4x [ 31. 10

IA
N}

32. (@ Reason Abstractly Each game at a carnival costs AED 5, or you can pay
AED 150 and play an unlimited amount of games. Write and solve an inequality
to find how many times you should play a game so that the unlimited game
play is less expensive than paying each time. Interpret the solution.

Inequality: Solution:
Interpretation:

Write an inequality for each sentence. Then solve the inequality.

33. The product of a number and 4 is at 34, Five times a number is less
g least —12. than —45.
1 Inequality: Inequality:
% Solution: Solution:
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Powey UP! Test Practice

35. Manal earns AED 7 per hour babysitting. She wants to earn at least AED 105
for a camping trip. Determine if each statement is true or false.

a. The inequalityg— = 105 models how many hours True False
Manal must babysit to earn at least AED 105.

b. The inequality 7h = 105 models how many hours True False
Manal must babysit to earn at least AED 105.

¢. Manal must babysit up to 15 hours in order to True False
earn at least AED 105.

36. Soccer balls cost AED 24 each at Sports Emporium. Coach Amer can spend at
most AED 120 on equipment for the soccer team. Let b represent the number
of soccer balls Coach Amer can buy.

Write an inequality to model the situation.
Solve the inequality for b.
Graph the solution on the number line.

How many soccer balls can Coach Amer buy? List all of the possible answers.

' Spiral Review

Solve each equation. Check your solution.

37. 5k+ 6 =16 138. —14=2x—18
39. -4n+3 =13 140.25=7m + 4
41. 105+ h=225 | 42.14n — 32 =22

512
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Expressions and Equations

Lesson 8

| Essential Question]

I

WHAT does it mean to say two

- . . iti 7
Newspapers Amaniis placing an ad in the local newspaper for a EIEES D E vk

pottery class. The cost of placing an ad is shown in the table. Vocab

%L Vocabulary J

Service Cost (AED) —
[ ' two-step i lit
10-day ad with 3 lines 38.00 WOSSIER INCQLSILY
each additional line 9.00

@ Mathematical Practices
1,2,3,45
1. Complete the equation to find the total cost ¢ of an ad with

4 or more lines. Use x as the variable.

! 1

cost of a 10-day . |
add with only ‘
| 3 lines

cost of each
‘ additional line

' ‘ ‘ total cost ]

+ e =

2. How much will it cost to place the ad if it is 5 lines long?

3. Suppose Amani can spend only AED 50 on the ad. Does she have
enough money to place the ad? Circle yes or no.

yes no
If the answer is no, how much more money will Amani

need? Explain.

? ?

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

face to face Biidagentur GmbH/Alamy
0

’g @ Persevere with Problems @ Use Math Tools

% @ Reason Abstractly @ Attend to Precision

§ @ Construct an Argument @ Make Use of Structure

Eg (® Model with Mathematics Use Repeated Reasoning

Lesson 8 Solve Two-Step Inequalities 513



) Solve a Two-Step Inequality

|
A two-step inequality is an inequality that contains two operations. To

solve a two-step inequality, use inverse operations to undo each
operation in reverse order of the order of operations.

'Examples

1. solve3x+4=>16. Graph the solution set on a number line.
3x+4=16 Write the inequality.

' —4 —4 Subtract 4 from each side
‘ 3x =12 Simplify

. 2
| 3 =3
x=4 Simplify.

Divicle each side by 3

Graph the solution set.

| i | f R y i y i Draw a closed dot

-1 0 1 2 3 4 5 6 7 8 é at 4 with an arrow to
the right.

2. Solve 5+ 4x < 33, Graph the solution set on a number line.

5+4x <33 Write the inequality.

-5 -5 Subtract 5 from each side
4x <28  Simplify.
E% < —2§ Divide each side by 4,

4 4
‘ x<7 Simplify.

Graph the solution set.

Draw an open dot at

‘ B s e —+—
J 12 3 45 6 8 9 10 7 with an arrow to
I the left.

. Got t+7 Do this problem to find out.

a. Solve 2x + 8 > 24. Graph the solution on the number line
provided.

UONEINP3 IH-MRIDINN (3 WBYAdOD
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Expressions and Equations

~ Examples

—

3. solve7 —2x>1. Graph the solution set on a number line. Solving Inequalities

7—2x > 11 Write the inequality. . Rewmewber Hhat if
-7 — 7  Subtract 7 from each side. " wultiplying or dividing by &
—=2x > 4  Simplify. negative wuwber whew
==X < -i Divide each side by —2. Reverse inequality symbol. solving inequaliies, veverse
-2 -2 the Aivection of the
Xx < —2  Simplify. Check your solution. imequality sywbel.

Graph the solution set.

e 1 Draw an open dot at —2

—7 - =5 —4 —3 —2 — 0 1 2 3 with an arrow to the left.

You can check the solution by substituting a number less than —2 into
the original inequality. Try using —3.
Check 7—2x>M1 Write the inequality.

7—2(-3)%1 Replace x with —3. Is the sentence true?

13>1 This is a true statement. v/

l|., Solveg — B < —8. Graph the solution set on a number line.
-)21— 5< -8 Write the inequality.
+5 +5 Add 5 to each side.
g«:—S Simplify.

%(2) < —3(2) Multiply each side by 2.
x< —6 Simplify. Check your solution.

Graph the solution set.

| | & | | . Draw an open dot at —6 with an
-8 —7 —6 -5 —4 -3 arrow to the left.
Got +7 Do these problems to find out. | sinewe 1oy

| gty
o]

Solve each inequality. Graph the solution set on the number line

provided.
X
b. 5 +9=5 v.
. 8-3<7 c.

Copyright © McGraw-Hill Education
-
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M‘ 4
| 5. Halfway through the bowling league season, Jamal has
b 34 strikes. He averages 2 strikes per game. Write and solve
an inequality to find how many more games it will take for
Jamal to have at least 61 strikes, the league record.
Interpret the solution.

The number of strikes plus two strikes per game is at least 61.
Let g represent the number of games he needs to bowl.

34 +2g = 61 Wiite the inequality.

— 34 —34 Subtract 34 from each side.
2g = 27  Simplify.
2
Tg = % Divide each side by 2.

g =135 Simplify.

Jamal should have at least 61 strikes after 14 more games.

| - Checkw

e v
1

Solve each inequality. Graph the solution set on a number line. (Famples1-4)

1. 5x—7>43= 2. 11s7+§

|
|

|
|
i\
|
{
|
I

3. Financial Literacy A rental car company charges AED 50 plus AED 2 per
kilometer to rent a car. Mr. Bilal does not want to spend more than AED 500 for
his rental car. Write and solve an inequality to find how many kilometers he
can drive and not spend more than AED 500. Interpret the solution. (Example 5)

_————— B

' Rate Yourself! \

How well Ao you undevstand
solving two-step inequalities?
Civcle the image that applies. \

(), Building on the Essential Question Compare |

2x+ 8 > 18 and 2x + 8 < 18, -\t‘;“i‘;}
. (= . (
|

Cleav Somewhat Not So [
Clear Clear ||

516 Chapter 2 Equations and Inequalities
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Name My Homework

Independent!{Practice)

Solve each inequality. Graph the solution set on a number line.

1. 6x+ 14 =20 2. 4x—13 <1
|
st
5 20> —2x+4 4 X+324

15] Jassim needs at least AED 830 for a new video game system. He has already

saved AED 200. He earns AED 30 an hour at his job. Write and solve an “ewe ONLY
Gallem

inequality to find how many hours he will need to work to buy the system. SEMMAED 830
Interpret the solution. -
Inequality: Solution: = |
Interpretation: &j@%

@ Reason Abstractly Write and solve an inequality for each sentence.

6. Three times a number increased by four is 7. The quotient of a number and —5 increased
less than —62, by one is at most 7.

8. The quotient of a number and 3 minus two 9. The product of —2 and a number minus six
is at least —12. is greater than —18.

Lesson 8 Solve Two-Step Inequalities 517



Write a two-step inequality that could be represented by each number line.

10. T e A m—
m 12 B % 15 16 | 4 5 6 7 8 9
12. e e 18—
93 94 95 96 97 98 ' 48 49 50 51 52 53

-

( }’) H.O.T. Problems Higher Order Thinking

14. (@ Model with Mathematics Write a real-world example that could be
solved by using the inequality 4x + 8 = 32. Then solve the inequality.

15. () Persevere with Problems In five games, you score 16, 12, 15, 13, and
17 points. Write and solve an inequality to determine how many points you
must score in the sixth game to have an average of at least 15 points.

16. @ Use Math Tools Solve —x 4+ 6 > —(2x + 4). Then graph the solution
set on the number line.

Solution:

17. (® Model with Mathematics Write and solve a real-world problem that
can be represented by the inequality 4(x — 2.8) < 45.

518 Chapter 6 Equations and Inequalities

LOREINPT fIH-MRIDIN @ WbuAday



Name ——= S Eps==————— My Homework .

Extra Practice

Solve each inequality. Graph the solution set on a number line.

18. 4x—15<5 (<« [ 19. =73 =15 + 1x
4x—15LS
AR + 15+ IS
HawiEw=t Il v e —
Welp 4)( 5_20 |||
x<£S
i + S ; | :
3 4 5 6 7 8
LS | X
20.5—2>1 21.9Sﬁ+6

22. Ayesha is starting a babysitting business. She spent AED 26 to make signs to
advertise. She charges an initial fee of AED 5 and then AED 3 for each hour of
service. Write and solve an inequality to find the number of hours she
will have to babysit to make a profit. Interpret the solution.

Inequality: Solution:

Interpretation:

23. @ Reason Abstractly As a salesperson, Ahmed earns AED 550 per week
plus AED 30 per sale. This week, he wants his pay to be at least AED 850.
Write and solve an inequality for the number of sales Ahmed needs to make.
Interpret the solution.

Inequality: Solution:

Interpretation:
24. Jamal and his sister went to the movies. They had AED 34 altogether and spent
AED 9.50 per ticket. Jamal and his sister bought the same snacks. Write and

solve an inequality for the amount that each person spent on snacks.
Interpret the solution.

Inequality: Solution:

Copyright © McGraw-Hill Education

Interpretation:
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Power Up! Test Practice

25. Which of the following are operations that you should use to
solve —2x — 5 < 7 for x? Select all that apply.

Subtract 7 from both sides. Add 5 to both sides.
Divide both sides by —2. Reverse the inequality symbol.

26. The table shows the cost of renting a jet ski.

Rental Perlod Cost (AED)
First hour AED 55

Each additional 15-minutes AED 10

Abdalla can spend no more than AED 105 on a jet ski rental. Let x represent

the number of additional 15-minute increments. Fill in each box to write an [‘
inequality to represent the situation. 55x
— = i | | 105x | 105
+ < | ‘ < < |
What is the greatest length of time Abdalla can rent the jet ski? ‘ > =

Spiral Review
Solve and graph each inequality.
27. n+1> =2

Solution:
28. —2y > 12

Solution:

29._—"‘1>—2

Solution:

Solve each equation. Check your solution.

30. 5y + 6 =46 3. —4k —1=47 132.5=8m +1

33. Ali's dad is 30 years of age. He is 2 years more than four times Ali's age m.
Write and solve a two-step equation to determine Ali's age.

Equation: Solution:

520
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Expressions and Equations

ST
CENTURY CAREER

in Veterinary Medicine

Veterinary Technician

If you love being around animals, enjoy working with your
hands, and are good at analyzing problems, a challenging
career in veterinary medicine might be a perfect fit for
you. Veterinary technicians help veterinarians by helping
to diagnose and treat medical conditions. They may work
in private clinics, animal hospitals, zoos, aquariums, or
wildlife rehabilitation centers.

Is This the Career
for You?

Are you interested in a career
as a veterinary technician?
Take some of the following
courses in high school.

@ Algebra

@ Animal Science

@ Biology

% Chemistry

@ Veterinary Assisting

Find out how math relates to
7 a career in Veterinary

..'\.
Medicine. /(.__\/)
521




@ Vet Techs Don’t Monkey Around

For each problem, use the information in the tables to write an equation.
Then solve the equation.

1. The minimum tail length of an emperor 4. The maximum weight of a golden lion
tamarin is 4 centimeters greater than that of a tamarin is about 1.97 times the maximum
golden lion tamarin. What is the minimum weight of an emperor tamarin. What is the
tail length of a golden lion tamarin? maximum weight of an emperor tamarin?

Round to the nearest tenth.

2. The minimum body length of a golden lion
tamarin is 8.5 centimeters less than the 5. For an emperor tamarin, the maximum total
maximum body length. What is the maximum length, including the body and tail, is
bodly length? 67.5 centimeters. What is th.e maximum body
length of an emperor tamarin?
3. Tamarins live an average of 15 years. This is
13 years less than the years that one tamarin

in captivity lived. How long did the tamarin in

captivity live?
Emperor Tamarin
_ A, i Monkeys _ _
Golden Lion Tamarin Monkeys = Measure ~  Minimum | Maximum
Measure Minimum Maximum Body length ' 23 cm b
| | .
Body length | 20 cm ! ¢ A Tail length 35cm 42 cm
Tail length t 39cm Weight 303 g ' ik
Weight 360¢g 790 g
[ ] -~
@ Career Project Do you think you woul4

e‘ﬂo)’ A Cﬂveev as o

' I | vetervinavy technicion?
research a career as a veterinary technician. Include brief sl o

descriptions of the work environment, education and training

It’s time to update your career portfolio! Go online and

requirements, and the job outlook.

Ausely/aensg du3() Hroigiadns/siomnr()
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Vocabulary Check

Unscramble each of the clue words.

ERECEEEE
Simaanas

EEENEEEE

NIIOSDIV

LTI
(LTI
SEEEEEEESE

SENEENREEEE
EEEEEEEE

(LTI
4
Use the numbered letters to find another vocabulary term from this chapter.

(LITIILT

Chapter/Review]

CCCCC
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Key Concept Check

Use Your

Use your Foldable to help review the chapter.
[Tape heve,

g’_ o

Got it?
Match each phrase with the correct term.

1. the value of a variable that
makes an equation true

2. the numerical factor in a
multiplication expression

3. equations that have the
same solution

4. a sentence stating that
two quantities are equal

524 cChapter 6 Equations and Inequalities

. equivalent equations

. equation

. Addition Property of Equality
. coefficient

. formula

. solution
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Expressions and Equations

Fall Reading

Hareb’s English teacher assigned a book to be read by October 31st. The students may
select a book from the table, and Hareb chose City Streets.

City Streets 387

Life and Time 41
Myopia 435

Write your answers on another piece of paper. Show all of your work to receive
full credit.

Part A

By October 19th, Hareb had read 35 pages. Starting on October 20th, he decides
to read the same number of pages each day until he finishes the book on
October 30th. Write and solve an equation to represent the situation. Let p
represent the number of pages read per day. How many pages does Hareb read
per day?

Part B

Hareb’s friend, Bilal, selected Myopia. He read eight pages in class on October
19th and begins reading again on October 23rd. He needs to read at least 350
pages by the end of the day on October 28th. Write and solve an inequality to
represent this situation and graph the solution on a number line. Let p represent
the number of pages read per day. How many pages must Bilal read per day to
accomplish his goal?

Copyright © McGraw-Hili Education
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Reflect

(&) Answering the Essential Question

Use what you learned about equations and inequalities to complete the
graphic organizer.

When 4o you use an equals sign?

WHAT does it mean to say two
quantities are equal?

¥
e — - M‘ il ?\—"-—‘j
ma )
When Ao you use an inequality symbol?

'i Answer the Essential Question. WHAT does it mean to say two quantities
are equal?

526 Chapter 6 Equations and Inequalities
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Stand Up and Be Counted The UAE Census is used to
determine the number of Federal National Council members that
each emirate is assigned. In this project you will:

. Collaborate with your classmates as you research Census
data and the Federal National Council.

- Share the resuits of your research in a creative way.

¥
)

(&) Reflect on how you can communicate mathematical
ideas effectively.

ge s\ Collaborate
Collmborate '

m 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. Explore the official UAE Census web 2. Create atable that displays the

site to find the 2010 emirate
populations. There will be interactive
maps that display this information. Write
down a few facts you find interesting.

3. Write an equation that uses any
emirate’s population x and its number of
Federal National Council members y to
describes the number of people per
Federal National Council member.

Jilt Braaten/McGraw-Hill Education

5. Look at the 2000 and 2010 census.
How did the population of your
emirate and emirates in your region
change? Did the population change
affect the number of Federal National
Council members assigned?

Copyright > McGraw-Hill Education

population and the number of Federal
National Council members for your
emirate and three other emirates. Then
create a line plot for the number of
Federal National Council members.

Use your equation from Exercise 3 to
determine the approximate number of
people per Federal National Council
member for the four states you chose.
Interpret the results.

Emirates can be categorized by
population size and density. Write

at least two inequalities that compare
the emirates using these categories.

Unit 3 Project 527



I
'.4 |,m

Callevbovante

With your group, decide on a way to share what you have
learned about the U.S. House of Representatives and state
populations. Some suggestions are listed below, but you
can also think of other creative ways to present your
information. Remember to show how you used mathematics
to complete each of the activities in this project!

+ Act as a Census representative and create a presentation to
encourage people to participate in the census and explain
why it is important.

+ Write a letter or email to your Representative about what
you learned in this project and how it can be used to

with other subjects.

&=

On Your Owm

T

improve your community. \)1 e
Check out the note on the right to connect this project

iy L. with

= '~ Social Studjes
Civic Literacy Research the
Electoval College. Some Questions
to cousider ave:

¢ Why was it establishea?

¢ What is Hhe velad-ions!«\ip between

the United States House of

Representatives and the
Electoral Co”ese?

T
7 Answer the Essential Question How can you communicate
mathematical ideas effectively?

a. How did you use what you learned about expressions to help you
communicate mathematical ideas effectively in this project?

b. How did you use what you learned about equations and inequalities to
help you communicate mathematical ideas effectively in this project?

528 Unit 3 Project
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Geometric shapes can be drawn
freehand, with a ruler and protractor, or
using technology. In this chapter, you will
draw two- and three-dimensional figures.
You will also solve problems involving
scale drawings of geometric figures.

hapter 8

maaam@ﬁiamaa

Real-life problems involving area,
surface area, and volume can be solved
by using formulas. In this chapter, you
will use formulas to find the area and
circumference of a circle and to find the
surface area and volume of prisms and
pyramids.

Unit 4’ Geometry= 3
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'f i e Unit Project Preview

Collavovate

Turn Over a New Leaf Leaves serve an important purpose for plants and

trees, and there are scientific reasons why they are flat.
Make a sketch of a leaf. Estimate the area of the leaf in square units.

At the end of Chapter 8, you'll complete a project to investigate the
relationship between the volume and surface area of a leaf. So, put on
your hiking shoes, and don’t forget to bring along your measuring tools.

You're about to go on a nature hike!

AN

LY

530 Unit4 Expressions and Equations
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@]E]f;ﬁé!?? (2 Essential
(2)) ¢
r Question
HOW does geometry help us

describe real-world objects?

(@ Mathematical Practices
1,2,3,4,5,6,7 8

Math in the
Real World

" Robots that could be
programmed and digitally
operated were invented by
George Devol in 1954.

The actual length of the
robot’s arm is 45 centimeters.

\ A drawing of the robot is 3

the size of the actual robot.
Fill in the blank below with
the correct measurement for
the robot’s arm.

geometric figures.

r"/:__ - 531

- - Use the Foldable

‘ Cut out the Foldable on ace your Foldable throughout this chapter
trom end of book. atthe end of the chapter, to help you learn about
i
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Vocab

24 Vocabulary

acute angle diagonal right triangle
acute triangle edge scale

adjacent angles equilateral triangle scale drawing
base face scale factor
complementary angles isosceles triangle scale model
cone obtuse angle scalene triangle
congruent obtuse triangle skew line
congruent segments plane straight angle
coplanar polyhedron supplementary angles
cross section prism triangle
cylinder pyramid vertex

right angle vertical angles ‘

Study Skill: Reading Math

The Language of Mathematics Many of the words you use in math and science are

also used in everyday language, such as the leg of a person and the leg of a right triangle.

Usage Example

Some words are used in science and in & i i :2

mathematics, but the meanings are

different, ’
solution

hypotenuse

Some words are used only in mathematics.

Explaih how the everyday meaning of face is different than its mathematical meaning.

Everyday meaning:

Mathematical meaning:

532 Chapter 7 Geometric Figures
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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.

Geometric Figures

Statewment l A V) why?

The common endpoint shared by the two sides of
an angle is called the origin. |

A pair of adjacent supplementary angles forms a
right angle.

The sum of the measures of the angles in any
triangle is 180°.

A scale drawing/model represents an object that is
too large or too small to be drawn at actual size.

An isosceles triangle has three congruent sides.

A cylinder has two parallel congruent circular bases.

l’l_.tﬂ“,”h / I_H.u- 31 ._j"" ” [T .r';‘_l.;”rjf '
..;When"WIII}You ) se_fThls?#
/u! diidiphe b pin g fn‘u.fn 2slag g lslabiibaly!

Here are a few examples of how scale drawings are used in the
real world.

Ahmed, Mohammad, and Mahmoud in

Activity Use the Internet to find a map of the area where you live.
Find the map distance, in centimeters, between your school and
your home. Describe a method you could use to find the actual
distance once you know the map distance.

533



Are)You Ready?

__ Review

Example 1 Example 2

Use a protractor to measure angle ABC. Find the area of the triangle.

Align the center of the protractor with the
vertex of the angle.

Make sure one ray of the angle passes
through zero on the protractor.

Read the measure on the protractor where
the other ray crosses the protractor.

A= %bh Area of a triangle

A= -;—(8 *9) Replace b with 8 and h with 9.

A=36 Simplify.
The area of the triangle is 36 square meters.

Angle Measures Use a protractor to measure each angle.

S\ANJ#
“?
o

B. base:3.2m
height: 4.2 m
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Geometry

Lessonl

Classify/Angles

J

Vocabulary Start-Up

HOW does geometry help us
) ) describe real-world objects?
An angle is formed by two rays that share a common endpoint.

The vertex is the point where the two rays meet. Vocab
[@,| Vocabulary

Complete the table by drawing the hands of a clock to represent S

each angle. vertex

. B I right angle

| Type of Angle acute angle

' P = o === obtuse angle

Right _ Acute _' Obtuse . Straight straight angle

exactly 90° | less tham 90°  greater thowm 90° | exactly 180° A
! ! ‘// congruent
| /7 adjacent angles

Math Symbols

| @ Mathematical Practices
1,3,4,7

The angle formed by a bike ramp is shown.

1. What type of angle is formed?

2. Estimate the measure of the angle.

? ?

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

@ Persevere with Problems @ Use Math Tools -~

(@ Reason Abstractly (® Attend to Precision

@ Construct an Argument @ Make Use of Structure =l /

@ Model with Mathematics Use Repeated Reasoning :;}\P " 2, ;Sf_g:
—r Y
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key Concept ' Name and Identify Angles

Words Models Symbols
Two angles are vertical if they
are opposite angles formed by 1 2 3 /1= /3
the intersection of two lines. 4
| Vertical angles are ¢ uent or L2= 24
. gles are congruen
have the same measure. Zland £3,
Z2 and Z4
Two angles are adjacent if they Adjacent angle pairs
share a common vertex, a 1 2 3 are Z1and £2,
common side, and do not 4 /2 and /3,
overlap. Z3 and Z4, and
/4 and /1. )

| You can name an angle by its vertex and by its points.

- Example
Symbols 1. Name the angle shown at the right. %
The sywbol for angle is Z. Then classify it as acute, right, obtuse,
The sywbool = weans s or straight. 1 y
RGN 5% . + Use the vertex as the middle letter £
. and a point from each side, ZXYZ
or LZYX.

+ Use the vertex only, £ZY.
« Use a number, Z1.

Since the angle is less than 90°, it is an acute angle.
v ¥:I\|V

work. | | Got 1+7 Do these problems to find out.

Name each angle in four ways. Then classify each angle as acute,

e right, obtuse, or straight.
a.
v.
2
B C
C.

UoURINP3 IH-MEISW G WhLAdoD
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2. Identify a pair of vertical angles and
adjacent angles in the diagram at the
right. Justify your response.

Since Z£2 and Z4 are opposite angdles
formed by the intersection of two lines, they
are vertical angles.

Since Z1and /2 share a common side and " ‘
vertex, and they do not overlap, they are adjacent angles.

Got 1+7 Do this problem to find out. L

d. Refer to the diagram in Example 2. Identify different pairs of
vertical and adjacent angles. Justify your response.

A

Find a Missing Measure |

'|
You can use what you learned about vertical and adjacent angles to
find the value of a missing measure.

f Example

3. What is the value of x in the figure?

The angle labeled (2x + 2)° and the
angle labeled 130° are vertical angles.

Since vertical angles are congruent, |
(2x + 2)° equals 130°.
2x + 2 =130 Write the equation.
—2= -2 Subtract 2 from each side ‘
2 _128
2 2
x= 64

Divide each side by 2

So, the value of x is 64.

Got i¥+7 Do this problem to find out.

e. What is the value of y in the figure in Example 2? M €.

Copyright & McGraw-Hill Education
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) Example

ll-. What is the value of x shown in the

sidewalk?

The angle labeled 115° and the angle
labeled 5x are adjacent angles.
Together they form a straight angle

or 180°.
15+ 5x = 180
- 115 =—115
5x_ 65
5 5
x= 13

S0, the value of x is 13.

Write the equation

Subtract 115
from each side

Divide each side by 5

|k

1. Name the angle below in four ways. Then | 2. Find the value of x in the figure. (Examples 3-4)

classify it as acute, right, obtuse, or
straight. (Example 1) :

3. Identify a pair of vertical angles and adjacent angles on the railroad crossing

sign. Justify your response. (Example 2)

differences between vertical and adjacent angles.

538 Chapter 7 Geometric Figures

e ; Building on the Essential Question Describe the

100°

(2x + 4F

Rate Yourself!

\/
il

How confident ave you avout
- dassibying angles? Check the
| vox Hhat applies.

. ©

| o

(e

C.

-

>

DBLEYE Tivie to update your Foldable!

sabewy Ayyag/sinier asey)

uoneINP3 jHIH-Me 5| o 1buidos




Name e My Homework — _

Independenti{Practice

Name each angle in four ways. Then classify the angle as acute, right,
obtuse, or straight. (Example )

1.84/4; 2 a | .

A g.\/\o\'-’..' & 5 M N
bR MF E

@ Identify Structure Refer to the diagram at the right. Identify
each angle pair as adjacent, vertical, or neither. (cxample 2)

4. /2 and /5 13 z4 and 26 6. /3and /4

7. Z5and £6 8. Zland /3 9. /Zland Z4

10. What is the value of x in the figure at the right? (Examples 3 and 4)

(2x + 6)

11. What is the value of x in the figure at the right? (Examples 3 and 4) :>(15)_0q:

Copyright & McGraw-Hill Education
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12. Angles ABC and DBE are vertical angles. If the measure of ZABC is 40°,
what is the measure of ZABD?

/_?}-\|
(' M H.O.T. Problems Higher Order Thinking

13. @ Model with Mathematics Draw examples of angles that represent
real-world objects. Be sure to include at least three of the following
angles: acute, right, obtuse, straight, vertical, and adjacent. Verify by
measuring the angles.

14. @ Reason Inductively Explain how you can use a protractor to
measure the angle shown. Find the measure of the angle.

@ Persevere with Problems Determine whether each statement is true
or false. If the statement is true, provide a diagram to support it. If the
statement is false, explain why.

15. A pair of obtuse angles can also be vertical 16. A pair of straight angles can also be
angles. adjacent angles.
17. @ Reason Inductively Lines ¢ and k shown at the right are j
parallel and are intersected by line j. Explain how you can write and
solve equations to find the measure of each angle. Then find the
measure of each angle. 3 -
C o+ /x—107
 (Bx+427° /(x + 34 -

/

540 Chapter7 Geometric Figures

UoRINp3 (|IH-MeIndp ¢ WbuAdon



Name B My Homework — —

Extra Practice

Name each angle in four ways. Then classify the angle as acute, right,
obtuse, or straight.

18. ™ 7 P 19. K 20.

L.
v

<o P 2 / S
R
- I_/\x .
\‘ \)\O'--I\-_ wov's g

Welg: S 7 T

ZMNP, ZPNM, 2N, T,

stvaight

21. The corner where the states of Utah, Arizona, New Mexico, and Colorado
meet is called the Four Corners.

a. ldentify a pair of vertical angles. Justify your response.

b. Identify a pair of adjacent angles. Justify your response,

{12x = 3)°
23. What is the value

of x in the figure 105°
at the right?

22. What is the value
of x in the figure
at the right?

24. @ Identify Structure The John Hancock Center in Chicago
is shown at the right. Classify each pair of angles.

a. Zland £2 b. Z2 and Z4
c. Z3and Z4 d. Z1tand Z3

e. Ifthe measure of Z2 is 66°, what are the measures of

Yanms Emmanuel Mavromatakis/Alamy

the other angles?
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Power Up! Test Practice

25. Refer to the figure at the right.

Fill in each box to make a true statement. T\2
a. Zland Z4 are ‘ “«angles. ™
b. Z3 and Z4 are | iangles.

¢. Z2and Z4 are! _ angles.

d. Z2 and Z3 are ‘ _ .angles.

26. in the figure below, ZOLN and ZPLR are vertical angles.

Select values to complete the equation to find the measure of ZMLO. | e l 30° |_ 60° |

S — F— | 90> | 102° | 180° |

What is the measure of ZMLO? |

Spiral Review

Use a protractor to find the measure of each angle.

27. 28 |20.
- |

30. Name the line segment at the right in two ways. —  »

31. What is the name for a quadrilateral with all right angles and opposite
sides that are parallel and congruent?

542 Chapter 7 Geometric Figures
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Geometry

Lesson 2

Complementary and Supplementary Angles

HOW does geometry help us

. . . describe real-world objects?
Bridges Engineers use angles to construct bridges. The Golden

Gate Bridge is created by combining angles as shown.

ﬁ Vocabulary J

complementary angles
supplementary angles

5 | P Math Symbols

a k R

@ Mathematical Practices
1,3,4,7

1. What types of angles make up the two angles marked

in the drawing of the bridge?

2. What is the sum of the two angles marked in the

drawing of the bridge?

3. Inthe space below, draw a figure that contains
two angles that have a sum of 90°.

{ gwow |
gflsu L yeny |

| oy e/

?

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

Tinnaparn Sathapornnanont/Shutterstock.com

‘g (D Persevere with Problems ® Use Math Tools

% @ Reason Abstractly @ Attend to Precision

§ (® Construct an Argument @ Make Use of Structure

%; (® Model with Mathematics Use Repeated Reasoning

——EEEEE
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— T
|
[ ]
&I Pairs of Angles
Words Models Symbols
Two angles are
complementary if the sum mZ1+ m4£2 = 90°
of their measures is 90°. 1
2
Two angles are m4£3 + m£Z4 =180°
supplementary if the sum
of their measures 3\ 4
is 180°. - »
o
A special relationship exists between two angles with a sum of 90°.
A special relationship also exists between two angles with a sum
| 0of180°. The symbol mZ1 means the measure of angle 1.
- Examples
Identify each pair of angles as complementary, supplementary,
or neither.
1.
Adjacent Y~
As showu in Exawmple 2, '
amgles Ao wot weed to e
adjncent to e .
Z1and £2 form a straight angle. So, the angles are
complementavy ov lementar
supplementavy amgles. | supp Y-
2. 60°
30° N

60° + 30° = 90° The angles are complementary.

Got (+7 Do these problems to find out.

a. b.
2: - 85" | 90° 75

~
'
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Find a Missing Measure

You can use angle relationships to find missing measures.
fE;xal'nples
3. Find the value of x. b
Since th les f ht angle, th g | Circle true or Lalse,
ince the two angles form a right angle, the
I t g g g y (24 The s of fuo ﬂhs]eg
are complementary. 28 that ave SHPP’emeM-,wy
A B is |£0°,
True False
Words The sum of the measures b
of ZABC and ZCBD is 90°.
Variable Let 2x represent the measure of ZCBD.
Equation 28 + 2x = 90
28 +2x= 90 Wiite the equation
—28 = —28 Subtract 28 from each side
& — Q Divide cach side by 2
2 —_— 2 VIVIGE aCn si0e DY <.
x= 31
So, the value of x is 31.
L, The angles shown are supplementary. Find the value of x.
123 +3x= 180 Write the equation,
—123 =—123 Subtract 123 irom each side 13° (B
3_X— 2 Divide each side by 3
3 — 3 WIde eacn siae By o
x= 19
So, the value of x is 19. (cwow 'y
o
_ Got 1+7 Do this problem to find out.
g . i c,
& ¢. Find the value of x.
2
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value of x.

supplementary angles.

80 +10x= 180 Write the eq
— 80 =—-—80
Px_ 100 o
0 - 10 Divide each
x= 10

So, the value of xis 10.

@< Got +T Do this problem to find out.
| Youy
(Wveorl, |

A. _ What is the value of x?

Identify each pair of angles as complementary, supplementary, or
(Examples 1and 2)

1. = L2
5
13 o

3. Find the value of x. (Examples 3-5) G

Bx " 45°

(2)! Building on the Essential Question How are
vertical, adjacent, complementary, and supplementary

angles related?

546 Chapter 7 Geometric Figures

5. The picture shows a support brace for a gate. Find the

The angle labeled 80° and the angle labeled 10x are

uation.

Subtract 80 from each side.

side hy 10.

d. A pair of scissors forms the angles shown.

neither.

Rate Yourself!

Ave you veady to move ow?
Shade the section that applies.

a few
questious,

Wolstadng/aaunos sbew|
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Name My Homewaork

Independent Practice

Identify each pair of angles as complementary, supplementary, or neither.
(Examples 1and 2)

1. 2. %

\ éMow ."'#
ook ) 43 ) .
& 61\ \_119 & 1

Find the measure of x in each figure. (txamples 3 and 4)

4. [0 © T (6x"\60"
(2%)°

-

(4]
3

6. ZA and £ZB are complementary angles. The measure of ZB is (4x)°, and the
measure of ZA is 50°. What is the value of x? (Example 5)

ﬁ A skateboard ramp forms a 42° angle as shown.

Find the value of x. (Example 5)

(6x)°

Use the figure at the right to name the following.

8. a pair of supplementary angles A K
D
9. a pair of complementary angles H F E:

10. a pair of vertical angles

Copyright £ McGraw-Hill Education
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11. Use the figure at the right.

a. Are Z1and £2 vertical angles, adjacent angles, or neither? Z2 and
£3? Z1and /37 !

b. Write an equation representing the sum of mZ1and mZ2. Then write
an equation representing the sum of mZ2 and mZ3.

c. Solve the equations you wrote in part b for mZ1and mZ3, respectively.
What do you notice?

d. @ Make a Conjecture Use your answer from part ¢ to make a conjecture
as to the relationship between vertical angles.

)]
(e
£

= H.O.T. Problems Higher Order Thinking

h s

surface, it bounces off at the same angle at which it hits. Use

12. @D Reason Inductively When a basketball hits a hard, level Q
the figure to find the angle at which the ball hit the floor. 9

13. D Persevere with Problems Find the measure of each angle
in the given situation.

a. complementary angles E and F, where mZE = (x — 10)° and
m4F = (x + 2)

b. supplementary angles B and C, where mZB = (2x — 40)° and
m4C = (2x + 20)°

14. @ Persevere with Problems In the figure shown, the sum of the X

measures of ZYXZ and ZWXV is 75°. What is the measure of ZZXW? y (Bx+ 57 N\(x—2°y
Z w

15. () Reason Inductively Is the statement below always, sometimes,
or never true? Explain.
If two angles are right angles, they must be supplementary.

548 Chapter 7 Geometric Figures
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Narme B — My Homework == = .

Extra Practice

Identify each pair of angles as complementary, supplementary, or neither.

16. 1 1.
.‘\q

:'_\\'-\lj".\.l‘--\’. | | | |

Welp

|18.

straight amgle. So, the
angles ave supplementavy.

/| and L2 Porwa & ‘

19. /J and ZK are supplementary. The measure of ZJ is (9x)° and the
measure of ZK is 45°. What is the value of x?

20. ZC and ZD are complementary. The measure of ZC is (4x)° and the
measure of ZD is 26°. What is the value of x?

(P) Identify Structure Determine whether each statement is always,
sometimes, or never true. Explain your reasoning.

21. Two obtuse angles are supplementary. 22. Two vertical angles are complementary.
23. (D Multiple Representations Line o passes through Wi TP
(1, 4) and (—4, —1). Line b passes through (—3, 4)
and (2, —1).
a. Graphs Graph each line on the same coordinate plane.
b. Words Describe the lines. o x
¢. Numbers What is the slope of each line?

Copyright < McGraw-Hill Education
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Power UP! Test Practice

24. Which angle pairs below are supplementary? Select all that apply.

N N\
‘__7;\9_5’_‘ l K 607\ \ 120°
< I ] >

25. The angle at which the light ray hits the water is equal to the angle at which
the light ray is reflected from the water.

light

o X o

; e
- . - » water

Select values to complete the equation below to find the value of x.
M. _ | ——
ax| ]+ =L

What is the measure of the angle at which the light ray
hits the water?
‘ "i

What is the measure of the angle at which the light ray is
reflected from the water?

Spiral Review

Graph each figure with the given vertices on the coordinate plane. Then
classify each figure.

26. (1,3), (1, 6), (5, 5), and (5, 3) | 27.(1,2), (5, 2), (5, 6), and (1, )
T | e =
| 8 | | 8
7 | | 7
6 ‘ ,’ 6
5 ‘7 ; 5
4 : ? 4
| 3 | / 3
| 2 | ) 2
:41 ._} 'l K .
Of 123 456 7 8x| | Oof 1 2 3 4 56 7 8x
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Geometry

Inquiry Lab

Create Triangles

WHAT do you notice about the measures of the sides or @ e
A7 the measures of the angles that form triangles? 1,3,58

Salem has a sailboat. The sail on his boat is in the shape of a triangle with side

lengths of 6 meters, 8 meters, and 10 meters. These dimensions work to form a

triangle, but not just any three lengths form a triangle. Complete the Activity below
to determine which side lengths form triangles.

BHaNdSTONYACEiVity 1IN

[Sj:ep lx( Measure and cut several plastic straws into lengths that equal
3,4,4,5,8,8, 8, 13,15, 15, 15, and 15 centimeters.

(;Step 2 | Arrange three of the pieces that each
measure 15 centimeters to see if you can
form a triangle. e

15 cm

So, you can form a triangle with side lengths of 15 centimeters,
15 centimeters, and 15 centimeters.

[S_:tq:_e_p;f[ Continue using pieces of straw to try to form triangles using the
different combinations of side lengths given. Determine whether
or not the lengths form a triangle. Complete the table.

Do the sides

Side1 Side2 Side3 -
| |  form a triangle?

fl?cv««_lgcw\!ls'cm_ ves

Tcm | bom | Scwm /

IS’CM_S’CM“"SCW\ T

3 cwm 4C‘|M! § cwm

McGraw-Hill Education

bdem 4decm | Scm

| 8 cwm ’5<:|M!|§CM_

| |
4 cm S’cm! 1S cm |

Copyright © McGraw-Hill Education
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Work with a partner. Try to create triangles using the given side lengths.
Circle yes if you can make a triangle or no if you cannot.

1. 5cm,8cm, 15 cm 2. 13cm,8cm, 15 cm 1 3. 13cm,4cm,4cm

\ n
Yes or No _' Yes or No |r Yes or No

Work with a partner.

4. The table below contains the dimensions you used in Step 3 of the Activity.

Transfer your results from the Investigation into the fourth column and then
complete the fifth column.

Do the sides form Is Side 1 + Side 2 greater
a triangle? than or less than Side 3?

Side1 Side2 Side3
IScm | IScam 15 am ves greater than ;
Pom 4dom STom /
fom Eam 1B cm
Fom 4om Fom
dewm 4am Scm .

fFem Fcm  |Scm

b Sam | IS cwm

5. What do you notice about the figures with a Side 1and Side 2 sum that is
less than the length of Side 37

' On Your Own

6. Can you create a triangle that has the same shape as the triangle in the Activity,

but different side lengths? Explain.

7. @ Reason Inductively Could you form a triangle using the side

lengths of 7, 8, and 25 centimeters? Explain.

552 Chapter 7 Geometric Figures
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Geometry

LFRGSToMc Vit 12 )

Use angles of different sizes to determine which ones form a triangle.

(;Sﬂtz_p;lﬂj Draw two sets of angles measuring 30°, 45°, 60°, and 90° on
different pieces of patty paper. Extend the rays of each angle to
the edges of the patty paper.

et

30° 45° 60° 90°

(__S_!:ep 2 [ Try to form a triangle with one 90° angle and two 45° angles.

S0, a 90° angle and two 45° angles form a triangle.

@e_g :_3] Try to form triangles using the angle measures that are given in
~ thetable. Fillin yes or no in the fourth column of the table.

Do the angles

Angle 1 | Angle 2 _ Angle 3 form a triangle?

90° | 45° | 45° | ves

30° | ¢0° | 90° | ,/
30° | 450 | 60°

30° | 30° <00
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0N
:f/;'__,_‘u:\}- W)

Colaborate
Work with a partner.

8. Draw another 60° angle on a piece of patty paper. Describe the angles
(v and side lengths of the figure you form using three 60° angles.

oY

\
o7 ¥ee

b

9. Draw angles measuring 20°, 70°, and 90° on pieces of patty paper.

a. Do the angles form a triangle? _

b. Can you create more than one triangle that is the same shape with
different side lengths? What are the side lengths of your triangle?

fAnalyzeland Reflect

Collapavarte

0. @ Identify Repeated Reasoning Refer back to the table in Step 3
of Activity 2. Compare the sum of the angle measures. Describe any
patterns that are found.

1. @ Use Math Tools Use a protractor to measure the three angles below.

Would you be able to form a triangle from these angles? Explain.

.

o WHAT do you notice about the measures of the sides or the
measures of the angles that form triangles?

B54 Chapter 7 Geometric Figures
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Geometry

Lesson 3

Triangles

| Essential Question)

HOW does geometry help us

. i g
Ramps Mazen practices jumping on a ski ramp. The front of the describe reat-warld oblegt

ramp is a triangle like the one shown below. Vocab

|’,ﬂ:d Vocabulary )

acute triangle

right triangle

obtuse triangle

1. Draw an X through the type of angle that is not shown in the scalene triangle
triangle. isosceles triangle

equilateral triangle

triangle

congruent segments

right acute obtuse

2. Measure the unknown angle. Describe the relationship between
Math Symbols
A

the 80° angle and the unknown angle.

@ Mathematical Practices
12,3, 4

3. Draw a triangle with one obtuse angle.

S Shor)
\."7 Youy |
r_L.‘T..;:' /

4. |sit possible to draw a triangle with two obtuse angles?
Explain.

? ?

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

§

= @ Persevere with Problems @ Use Math Tools

% @ Reason Abstractly @ Attend to Precision

a @ Construct an Argument @ Make Use of Structure

£ (® Model with Mathematics = Use Repeated Reasoning

g {r" @ . ey

T N

g . - —

% N ,’__-'_’ = "»._H\ /_f' s

S /~ ——— s _/fj-- _H/J_-F - _'_‘.—.:h:_;—_:_u/ -~
L/ ——
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T

CRENCE Y Classify Triangles

all acute angles 1right angle 1 obtuse angle
acute triangle right triangle obtuse triangle
Congruent
Segments
The Hck marks on the sides . - : :
of the triangle ndicate that
those sides ave congruent. 4 | no congruent sides SHIETE I OGRS =
s 3 congruent sides
scalene triangle isosceles triangle equilateral triangle
A triangle is a figure with three sides and three angles. The symbol for
triangle is A.
Every triangle has at least two acute angles. One way you can classify a
triangle is by using the third angle. Another way to classify triangles is by
their sides. Sides with the same length are congruent segments.
- Example |
1. prawa triangle with one obtuse angle and no congruent sides.
Then classify the triangle.
**’*f'ﬁfr.l;_“ Draw an obtuse angle.
= The two segments of the angle
should have different lengths.
Connect the two segments to
form a triangle.
The triangle is an obtuse scalene triangle.
Got +7 Do this problem to find out.
Draw a triangle that satisfies the set of conditions below.
Then classify the triangle.
A

a. a triangle with one right angle and two congruent sides

UONEINPS [HH-MEIGINA 3 WuBUAdeS
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Example

2. Classify the triangle on the house
by its angles and by its sides.

The triangle has one obtuse angle and
two congruent sides. S0, it is an obtuse
isosceles triangle.

Got 7 Do this problem to find out.

b. Classify the triangle shown by its
angles and by its sides.

Angles of a Triangle

The sum of the measures of the
angles of a triangle is 180°.

Words

Algebra X+ y+2z=180

You can write and solve an equation to find the missing angle measure

of a triangle.
Example
3. Find ms2Z. 4
_ 19"\ 43°
The sum of the angle measures in
4 X

a triangle is 180°.

msZ + 43°+119°=  180°

m4Z +162° = 180°

—162° = —162°

m/Z = 18°
So,m£Zis 18°.

Simplify

Got 1+7 Do this problem to find out.

Write the equation

Subtract 1627 from each side

c. In AABC,if mZA = 25° and mZB = 108°, what is mZC?

How would you, classify a
triamgle with o vight angle
and two congruent sides?

—
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. Atriangle is used in the game of pool to rack the pool balls.

. ), Building on the Essential Question How can triangles

Ly, Anintersection of a road is shown.
What is the missing measure in the
triangle?

To find the missing measure, write
and solve an equation.

x+M0+35= 180 The sum of the measures is 180.
x+145= 180 Simplify.
—145 = — 145 Subtract 145 from each side.

X = 35

The missing measure is 35°.

. Draw a triangle with three acute anglesand | 2. Find mZTin ARST if m£ZR = 37° and

two congruent sides. Classify the triangle. mZS = 55°. (Example )

(Examples 1and 2)

Find the missing measure of the triangle. (Example 4)

be classified? Rate Yourself!

Ave you veady to move on?
Shade the section that applies.

/

( YES NO

-ﬂme;i-.a updarte your FolAavle! g
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Name ; My Homework

Copyright © McGraw-Hill Education

Draw a triangle that satisfies each set of conditions. Then classify the
triangle. (Example )

ﬁ a triangle with three acute angles and three | 2. atriangle with one right angle and no

congruent sides congruent sides

‘N <} |5

9. @ Model with Mathematics Refer to the graphic novel below. Classify
the triangle formed by the cabin, ropes course, and mess hall by its angles
and sides.

Use the map
to answer the
question above.

“ Look, the cabin,
ropes course, and
food hall form
a triangle.
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10. Triangle ABC is formed by two parallel lines and two other intersecting
lines. Find the measure of each angle A, B, and C of the triangie. \/:31"

A
Y

{' ) H.O.T. Problems Higher order Thinking

1. @ Persevere with Problems Apply what you know about triangles e O
to write and solve equations to find the missing angle measures in v
the figure. d’
125/0° 60° \{|

A

12. @ Model with Mathematics Draw an acute scalene triangle. Describe
the angles and sides of the triangle.

show

13. @ Justify Conclusions Determine whether each statement is sometimes,
always, or never true, Justify your answer.

a. ltis possible for a triangle to have two right angles.

b. Itis possible for a triangle to have two obtuse angles.

14. () Reason Inductively Hareb says that an equilateral triangle is
sometimes an obtuse triangle. Noura says that an equilateral triangle is always
an acute triangle. Is either of them correct? Explain your reasoning.

B60 Chapter 7 Geometric Figures
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Name

My Homework

Extra Practice

Classify the marked triangle in each object by its angles and by its sides.

Copyright © McGraw-Hitl Education

P PR
PNomewdt e ol
v

15.

Welp

The triangle has all acute

angles amd two congruent sides.

It is am acute isosceles tviangle.

i

[l

Junmn

17.

Draw a triangle that satisfies each set of conditions. Then classify

the triangle.

18. a triangle with three acute angles and no

congruent sides

Find the value of x.

20.

23. Find m£Q in AQRS if m£ZR = 25° and m£S = 102°.

21.

' 19. a triangle with one obtuse angle and two

congruent sides

22,

(D Reason Abstractly Find the value of x in each triangle.

24,

26.
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Powey Up! Test Practice

27. Refer to the figure shown. Determine if each statement R
is true or false.

a. To find m4£R, subtract 30° from 90°. True False ¢ 30, 20 T
b. The measure of ZR is 120°. True False
c¢. Triangle RST is an acute triangle. True False

28. In a right triangle, the measure of one of the angles is 43°. Sketch a diagram to
represent this situation.

|
What is the measure of the other angle? | |

Spiral Review

Find the area of each figure.

29. (] 30. [ ]
im
5cm ' 8m
31. : | 32. -1
| |
5¢cm :
| '5m
i I
7cm | ]
| 4m
33. | 34, |
2m _ I
6cm
9m H
m

12 cm
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Geometry

Inqui_ry Lab

Draw Triangles

__ @ msthematical
HOW can you use technology to draw geometric shapes? : ’;‘;‘ces

The Spirit Club is selling triangular-shaped
pennants for Homecoming. Amani is
making a poster to advertise the pennants.
She wants to use a computer program

to draw a model of the pennant.

You can use dynamic geometry software such as The Geometer’s Sketchpad® to
draw triangles given three angle measures. In this investigation, you will draw a
triangle with angle measures of 30°, 60°, and 90°.

LStefﬂ First, click on Edit. Go to Preferences. Change Draw Triangles.gsp
the angle precision from hundredths to units.
Next, use the Straightedge (segment) tool.
Click and drag three times to create a triangle
like the one shown.

TS

[

[} i st

(_§te;_>_2j Using the Selection Arrow, click on each of the Dra e ———
vertex points A, B, and C. Then select Measure AT @
and Angle. Labels will automatically be assigned mMZBCA= <
to the vertices. You found that the measure m£BAC = =
of ZABC is

S = MV B

[_SEB 3:[ Click on points B, C, and A. Click Measure and e ==

Angle again. Repeat for points B, A, and C. The
angle measures should be displayed on your screen.

LS_tEE 4| Ifthe angles do not measure 30°, 60°, and 90°, use the
Selection Arrow to move the vertices. Click and drag one
or more points so that the angles move.
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You can also use The Geometer’s Sketchpad® to draw triangles given three
side measures. In this Activity, you will draw a triangle with side measures of
3 centimeters, 4 centimeters, and 5 centimeters.

(Step1 | First, click on Edit. Go to Preferences. Check that the distance
~ precision is set to hundredths. Using the Straightedge (segment)
tool, click and drag to create a line segment with endpoints A and B.
Use the Selection Arrow to select the segment. Click on Measure
and Length. Then drag one of the endpoints so that the line segment
measures 5 centimeters.

Draw Triangles.gsp

mAB =5.00cm

P

['Step 2_‘1 Next, create a line segment from point A that is 4 centimeters long
T using the Straightedge (segment) tool. Draw the segment first and
then measure it to make sure it is 4 centimeters.

11>

i1}
=

s C
mAB=5.00cm //‘
MAC = 4.00 cm /

<|

@Egﬁi Finally, connect points C and B with a line segment that is
3 centimeters long.

>

mAB=5.00cm
mAC = 4.00 ¢cm c

— = |
mCB= 3.00em /"\

Sl

You have created a triangle with side lengths of 3 centimeters, 4 centimeters,
and 5 centimeters.

UOQRINPT ||IH-MeDIN O 1yBuAdo)
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Collavorate F —

@ Use Math Tools Work with a partner to construct each triangle. Once you have
constructed a triangle, draw the text and image that appears on your display.

1. LABC =90° 2. LABC =90°
/ZBCA =70° £LBCA = 45°
£LBAC = 20° ZBAC = 45°
5 Dra gles.gsp = Dra gles.gsp
lghhow |0 ] [~}

| rOARY Iy

o e

| 11l
e
111

<!

1 1 A bt | i

3. Explain the steps you would take to create a triangle if you were given the
measures of all three angles.

4. AB = 4 centimeters 5. AB = 2 centimeters
AC = 6 centimeters AC = 5 centimeters
CB = 9 centimeters CB = 4 centimeters

Dra angle Dra angles.gsp

ir>
=

il
=
i1
—

[ et i 10 1 1V

6. @Justify Conclusions Explain the steps you would take to create a triangle
if you were given the lengths of all three sides.

Copyright © McGraw-Hill Education
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Callabovate

Work with a partner to answer each of the following questions.

7. Is it possible to use dynamic geometry software to draw a triangle with
angles of 50°, 65°, and 70°? Explain.

8. Is it possible to use dynamic geometry software to draw a triangle with
side measures of 3, 6, and 10 centimeters? Explain.

— ]u'_

B

(1 N\

" On Your Own -

9. (@) Reason Inductively You know the rule to find the sum of the interior
angles of a triangle. Does a similar rule exist for the sum of the interior angles
of a quadrilateral? Use dynamic geometry software to draw four different
quadrilaterals and complete the table below to find out. (Hint: Do not draw
more than one square or rectangle.)

mZ1 _m£2 m43 mZa - Sum of Angles
Quadrilateral 1 | | é_’y
Quadrilateral 2 | |

Quadrilateral 3

Quadrilateral 4 |

10. HOW can you use technology to draw geometric shapes?

566 Chapter 7 Geometric Figures
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Geometry

= = = ‘ @ Mathematical Practices
1,4,6

Case #1 Science Project '.

Maha is making a model of Mount Sumbing for a science project. |
The height of the actual volcano is about 2,500 meters. ]
She uses a scale of 250 meters equals 1 centimeter. I

. ba " 7
wWhat is the height off Hhe volcamo in Maha's wo Ael’

A
p——— e

Understand Wwhat are the facts?
« The height of the actual volcano is about 2,500 meters.

. The scale for her model is 250 meters = 1 centimeter.

Draw a model that represents the actual volcano and
Maha's volcano to help you visualize the problem.

Sol\le How can you apply the strategy?
The scale is 250 meters = 1 centimeter.

2 Plan whatis your strategy to solve this problem?

Write and solve a proportion using the scale. - -

250m _ m
1cm Xxcm
250 x=1- /
/ '\; X:
SEi ke T S R r\
X = cm

So, Maha’s model has a height of

Check Does the answer make sense?

[Analyze the Strategy j

@ Be Precise The height of Mount Sumbing is about 8,500 meters. What
scale could Maha use to represent the model in the U.S. Customary System?

Multiply the height of the model by 250 to see if it matches the actual height.

2,500 m

Problem-Solving Investigation Make a Model 567



Mid-Chapter/Check

1. @ Be Precise Define complementary angles. Give an example of two
angles that would be complementary. (Lesson 2)

2. Fill'in the blank in the sentence below with the correct term. {Lesson 3)

A triangle is made up of one right
angle and no congruent sides.

3. Identify a pair of vertical angles. 4. Identify a pair of supplementary angles.

5. Suppose m£1=127°. Find the measures of the other angles.

6. Whatis mZA in AABC if m£B = 35° and mZC = 92°?

7. @ Reason Inductively Classify the triangle that satisfies each set of
conditions.

a. one right angle and two congruent sides
b. one obtuse angle and no congruent sides

¢. three acute angles and three congruent sides

uoReINP3 {lIH-Meia 3 3ubukdod
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Geometry

Inquiry Lab

Investigate Online Maps and Scale Drawings

HOW is the zoom feature of an online map like @ g
257" the scale of a drawing? 1,3,4,5

Maps and blueprints are scale drawings Maps | | Directions | | Info

of the locations and buildings they Start Here Country ‘ I
represent. Unlike maps printed on Business or Name

paper, online map services allow users lName of your School

the opportunity to view a location Address or location

from different distances. |

City State  Zip Code

[Your Town : | | | |

(FianaszomActivity [

| Step 1 l Use the online map service provided to you by your teacher.
Locate your school on a map.

(§tep 2‘1 Measure the length of the scale bar in centimeters on the online
map. Find the scale distance of the map. Write these values in the
Original View table in Step 4.

@Fesiﬂ Click on the satellite or aerial view. Use the zoom feature to zoom
in until your school shows up on the map.

@E Measure the length of the scale bar in centimeters. Find the
new scale distance for the map. Write these values in the Zoom

View table.
Original View | B Zoom View . /?
Scale Bar Scale Bar +
Scale Distance | Scale Distance

What happens when you use the zoom feature?

Describe the appearance of the map as you zoomed in.

Copyright & McGraw-Hill Education
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@ Use Math Tools Work with a partner to answer the following questions
about using an online map service.

1. Locate the local public library on the map. Write the scale bar and scale

distance values in the Original View table below Exercise 2.

2. Click on the satellite or aerial view. Use the zoom feature to zoom in until
the building shows up on the map. Write the scale bar and scale distance

values in the Zoom View table.

Original View Zoom View
Scale Bar Scale Bar £
Scale Distance Scale Distance

.‘ P < oy .
HE= i |

= Collowovate

Work with a partner to answer the following questions about using an
online map.

scale bar

3. Refer to Activity 1. Write a ratio cale distance

and the zoom view.

for the original view

Original View: Zoom View:

4. How many times bigger is the zoom view?

5. How does zooming in affect the scale on the map?

6. When using the zoom feature on an online map, what changes and what stays

the same?

572 Chapter 7 Geometric Figures
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The diagram shown represents a garden. The scale is 1 centimeter = 30 meters. That means
that each square on the grid measures 1 centimeter by 1 centimeter or 30 meters by 30 meters.

| Ste [ Write the length and width of the drawing of the garden.

Length: centimeters Width: centimeters

[_itep é{ Use the scale to find the dimensions of the garden.

Length: meters Width: meters

(:§tep 3 ] On the grid below, draw the garden so that the scale is 1 centimeter =
10 meters. Write the dimensions of your drawing.

Length: centimeters Width: centimeters

Step 4 l Use the scale on your drawing to compute the dimensions of the
garden. How do the dimensions compare to the dimensions in Step 27

Length: meters Width: meters

Copyright © McGraw-Hill Education
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“latbovate

Work with a partner to answer the following questions about reproducing
a scale drawing.

7. Recreate the drawing of the baseball diamond below using the new scale.

current scale: 1unit=15m
new scale: Tunit=30m

8. A drawing of the Statue of Liberty is 8 centimeters tall. The scale is
1 centimeter = 6 meters. How tall would the drawing be if the scale were

0.5 centimeter = 12 meters?

I'_._L} -.--

nilg\\—ovai'c_
9. @ Reason Inductively The triangle shown in the drawing has an area

of 40 square meters. What is the scale of the drawing? _

e

On Youv Owm

10. @Model with Mathematics Using a separate piece of grid paper, create a
map of your classroom or a room in your home. ldentify the scale you used.

» How is the zoom feature of an online map like the scale of a
drawing?

574 Chapter 7 Geometric Figures
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Geometry

Lesson 4

Scale Drawings

) Essential Question)

il |
o

Real-World Link

HOW does geometry help us
describe real-world objects?

Room Model Architects make detailed drawings of rooms and
buildings. Sindiyya made a drawing of a bedroom. Follow the steps Vocab
below to make a model of a room of your choosing. 4,/ Vocabulary j

scale drawing
O ks scale model

" @ scale
s scale factor

Hof / @ Mathematical Practices
el . 1|2v3:415

“|-nightstand

) O
Measure the length of three objects in the room. Record

each length to the nearest % centimeters in the table below.

|[ Length Length

(cm) | {units) |/
‘ 4
+ 4 !
Let 1 unit represent 60 centimeters. So, 4 units = 240

meters. Convert all your measurements to units. Record
these values.

On grid paper, make a drawing of your

room like the one shown.

Object

?

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

Aping Vision/STS/Getty Images

"g (D Persevere with Problems (® Use Math Tools

% @ Reason Abstractly @ Attend to Precision

é @ Construct an Argument @ Make Use of Structure

% @ Model with Mathematics Use Repeated Reasoning

I |
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Scale

A wmap scale can be written
in Aifevent ways, mcluding
the Pollowing:

| cm =40 kwm

| cm:40 km

| cm
40 kw j

576 Chapter 7 Geometric Figures
|

Use a Scale Drawing or.a Scale Model

Scale drawings and scale models are used to represent objects that
are too large or too small to be drawn or built at actual size. The scale
gives the ratio that compares the measurements of the drawing or
model to the measurements of the real object. The measurements
on a drawing or model are proportional to the measurements on the
actual object.

_Example

1. Whatis the actual distance
between Hagerstown and
Annapolis?

(step]

¥ Hagerstown

% MARYLAND

Use a centimeter
ruler to find the map
distance between the
two cities. The map
distance is about

4 centimeters.

| S—
1cm = 40 kilometers

Write and solve a proportion using the scale. Let d
represent the actual distance between the cities.

Scale Length
map —>  1centimeter _ 4 centimeter <«— map
actual —> 40 kilometers ~ d kilometers «— actual
1Xd=40 X4 Cross products
d =160 Simplify,

The distance between the cities is about 160 kilometers.

Got +7 Do this problem to find out.

a. On the map of Arkansas shown, find the actual distance
between Clarksville and Little Rock. Use a ruler to measure,

32 km
0 1cm

UONRIND3 fiIH-MeI9dp 3 RiblIAdOD




Example

2. A graphic artist is creating an advertisement for
this cell phone. If she uses a scale of
5 centimeters = 1 centimeter, what is the
length of the cell phone on the advertisement?
Write a proportion using the scale.
Let a represent the length of the
advertisement cell phone.
: Scale
Scale Length The scale is the vatio ¢f the
advertisement — 5 centimeters _ _a centimeters «— advertisement Avawing/model measuve o
actual — 1 centimeter 10 centimeters  <— actual the actual measuve. It is wot
5:.10=1-qa Cross products Always the vatio of &
smaller measuve o a lavger
50 =a Simplify. i T ]
The length of the cell phone on the advertisement is — -
50 centimeters long.
(G
Got t+7 Do this problem to find out. [iore
b. A scooter is 1 meter tong. Find the length of a scale Y.
model of the scooter if the scale is 1 centimeter = 10 centimeters.
[ ]
Find a Scale Factor
A scale written as a ratio without units in simplest form is called the
scale factor.
Example
3. Find the scale factor of a model sailboat if the scale is
1 centimeter = 0.75 meter.
1centimeter  l-centimeter ¢ £ 075 meter t .
075 meter == 75 centimeters: onvert U./o meter to centimeters.
= 71—5 Divide out the common units,
.1
: The scale factor is 7E-
: Go¥ 1+7 Do this problem to find out.
%:” ¢. What is the scale factor of a model car if the scale is C.
5 1 centimeter = 0.25 meter?
Lesson 4 Scale Drawings 577




g il
‘ 1§ cm g Igem J
| 1 |
5
3em| 3 g 3 em | L, Afloor plan for a home is shown at the left where 1 centimeter
= = |
| _§ 8 ' represents 2 meters of the actual home. What is the actual
‘ | area of bedroom 1?
=
| P % 2 om Length of Bedroom 1. Width of Bedroom 1.
3 5 S
r ) § i icm _ 4cm < floor plan lem _ 1em < floor plan
» [T 2m W  <— actual 2m ~ X <«— actual
¥ £ b
@ §_ 4 om w=28 Find cross products. 1x =2 Find cross products.
3cm E;L 5
% s w=28 X=2
I w
i * - So, the area of bedroom 1is 8 X 2 or 16 square meters.
I| o :1( M1 emN
P1I' icm Pl .
| f Got +7 Do this problem to find out.
"S_l:\o
f‘:fg;"f- L d. What is the actual area of bedroom 37
A.

1. On a map, the distance from Akron to 2. An engineer makes a model of a bridge
Cleveland measures 2 centimeters. What using a scale of 1 centimeter = 1 meter. The
is the actual distance if the scale of the length of the actual bridge is 50 meters.
map shows that 1 centimeter is equal to What is the length of the model? (Example 2)

30 kilometers? (Example 1)

3. Yasmin is constructing a scale model of her room.
The rectangular room is 25 centimeters by

e

20 centimeters. If 1 centimeter represents 0.25 meters

. Rate Yourself!
of the actual room, what is the scale factor and the

How well Ao you umderstamad
scale Arawings? Civcle the
image that applies.

actual area of the room? (Examples 3 and 4)

4. (2 Building on the Essential Question Explain how you }bg\//
could use a map to estimate the actual distance between Clear Somewhat Not So
Miami, Florida, and Atlanta, Georgia. Cleav Clear

uaneINP3 [|iH-MeI9d ¢ IyBuAdo)
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Name = = . My Homework =

@ Use Math Tools Find the actual distance between each pair of locations
in South Carolina. Use a ruler to measure. (Example )

ATLANTIC
OCEAN

S Charleston

I 43 km
0 1cm
‘n’ Columbia and Charleston 2. Hollywood and Sumter
=
|7

Find the length of each model. Then find the scale factor. (Examples 2 and 3)

4. | 26m |
_ 4

wf
Tem=1m
05cm=15m
5. A model of an apartment is shown where {— 1%cm 1cm ,
1 centimeter represents 4 meters in the actual T
apartment. Find the actual area of the master Master A '
bedroom. (Example 4) Bedroom 7 m

Copyright © McGraw-Hili Education
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6. @ Model with Mathematics Refer to the graphic novel frames below.
The scale on the map shows that 1 centimeter is equal to 75 meters. If the red line
represents the path they took, how far have Ahmed, Mohammad, and Mahmoud
traveled since they left the lake? Each square on the map is 1 centimeter long.

Wow! We are finally here.
How far do you think we
traveled since we left
the lake?

ROPES
. COURSE

MESS HALL

-

PICNIC AREA
—————— ﬂ
i E CAMPFIRE

@ H.O.T. Problems Higher Order Thinking

7. @ Model with Mathematics On the grid paper, create a BN EREN LT

scale drawing of a room in your home. Include the scale ‘
that you used.

was made using a scale of 3 centimeters = 1 centimeters Write an
expression to represent the height of the statue if the camel is
x centimeters in height. Then find its actual height if the height of

i
|
8. (@ Reason Abstractly A statue of a camel i
the statue is 579 centimeters. T

9. @ Justify Conclusions Determine whether the following statement is
always, sometimes, or never true. Justify your reasoning.

If the scale factor of a scale drawing is greater than one, the scale
drawing is larger than the actual object.

580 cChapter7 Geometric Figures
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Name — , My Homework e

Extra Practice

Copynght € McGraw-Hill Education

@ Use Math Tools Find the actual distance between each pair of cities in New Mexico.
Use a ruler to measure.

10. Carlsbad and Artesia S0 ¥ | 1. Hobbs and Eunice
|
lem 2 cm l

o\ 25 kwm T Akm )

e | xA=25%2 |
A=S0 J

12. Artesia and Eunice ) 13. Lovington and Carlsbad

|

|

I

14. Find the length of the model. Then find the scale factor.
The length of an actual bird is shown at the right.

1em=0.5cm
Copy and Solve Show your work on a separate piece of paper.
15. A model of a tree is made using a scale of | 16. Amap of Bakersfield has a scale of
1 centimeter = 3 meters. What is the height of [ 1 centimeter = 3.2 kilometers. If the city
the actual tree if the height of the model ) is 13 centimeters across on the map,

is 11 centimeters ‘ what is the actual distance across

the city?

17. Tarek is creating a scale drawing of the area of his school. The
rectangular drawing shows the length as 50 centimeters and the width
as 47.5 centimeters. The drawing uses a scale of 1 centimeter = 36 centimeters,
What is the actual area of the school in square meters?
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Power UP! Test Practice

18. A landscape designer created a scale drawing of a bench that will be in a
garden as shown. The actual width of the bench is 2 meters, and the actual
height is 1 meter. Fill in each box to complete the following statements.

a. The scale of the drawing is | | centimeter(s) = 'meter. | |
] [
I 2cm i
b. The height of the scale drawing is | centimeter(s).
19. A scale drawing of a doctor’s office is shown. What are the

actual dimensions of the doctor’s office? Explain how you |
found your answer. Zem Doctor’s Bl
— = = Office

| |

|
| | 3em Keylcm=6m |

Spiral Review

20. A carpenter sawed a piece of wood into 3 pieces. The ratio of wood pieces
is 1:3:6. The longest piece is 0.75 m longer than the shortest piece.
Use the draw a diagram strategy to find the length of the original
piece.

Solve each proportion.

2_ b

21'5_E |

24. Hala has 60 baseball cards. This is at least six more than three times
as many cards as Nisreen. Write and solve an inequality to represent the
situation.

582 Chapter 7 Geometric Figures

uoneanp3 jiiH-meinap & 1yBuidod



Geometry

Inquiry Lab

Scale Drawings

i @ Mathgmatical
WHAT happens to the size of a scale drawing when it is f’;‘é‘ces
MY reproduced using a different scale? o

The owner of the miniature golf course
wants to create a sign with an image of
the 18th hole on it. Use the dimensions
shown to create a scale drawing using

the Geometer’s Sketchpad®. Use the scale
1 centimeter = 3 meters.

CSEe_E_l_] Determine the length the 6 meter side and the 12 meter side will
be in the drawing.

Scale Length Scale Length
1cm _ xcm lcm _ xcm
3m  6m m  12m
1+6=3-x 1:12=3.+x
X = X =
So, the 6 meter side will be centimeters and the 12 meter
side will be( centimeters in the drawing.

(_-_S_ze_p_é-“g Create the drawing using a dynamic geometry software. Then fill
in the correct length for each line segment.

@ e Ceonneter's Skutchpad

Copyright ©> McGraw-Hiil Education
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Collabovate
Work with a partner. Use a dynamic geometry software.

1. @ Use Math Tools The owner wants a different size image of the 18th
hole to place on the scorecards. Use the scale 1 centimeter = 6 meters.
Fill in the new lengths of the line segments and draw the new scale drawing
on the screen below. (Hint: You don’t have to redraw the figure. Try clicking
and dragging on the sides of your first drawing to adjust the side lengths.)

@ The Geometer's Sketchpad

2. What happened to the size of the scale drawing when the scale changed
from 1 centimeter = 3 meters to 1 centimeter = 6 meters?

- |

(AR

T Om Yewr Own

3. @ Reason Inductively Suppose you drew the miniature golf hole again at
the scale 1 centimeter = 2 meters. Would the size of your drawing be larger
or smaller than the drawing in the Activity? Explain.

4, WHAT happens to the size of a scale drawing when it is reproduced

using a different scale?

584 Chapter7 Geometric Figures
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- ™) Real-World Link

HDRExposed - Dave DiCetlo Photography/Flicks/Getty Images

Capyright © McGraw-Hitl Education

Draw Three-Dimensional Figures

Geometry

Lesson 5

New York City In art class, Rasheed studied buildings known for
their unusual architecture. He studied the Flatiron Building shown.

Three-dimensional figures, such as the Flatiron Building, have length,
width, and height. They can be viewed from different perspectives,
including the side view and the top view.

1. What is the two-dimensional figure that makes up the side view?

2. What is the two-dimensional figure that makes up the top view?

3. Sketch the side view of the 4. Sketch the top view of the
Flatiron Building. Flatiron Building.

5. The top view, side view, and front view
of a three-dimensional figure are shown
below. Sketch the figure.

top side front

? ?

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

@ Persevere with Problems @ Use Math Tools

@ Reason Abstractly @ Attend to Precision

@ Construct an Argument @ Make Use of Structure
@ Model with Mathematics Use Repeated Reasoning

(Z  Essential Question)

HOW does geometry help us
describe real-world objects?

@ Mathematical Practices
1.3, 4
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Draw a Thre

You can draw different views of three-dimensional figures. The most
‘ common views drawn are the top, side, and front views.

The top, side, and front views of a three-dimensional figure can be used
to draw a corner view of the figure.

f_'__Exe_ni;_ples

| 1. Draw a top, a side, and a front view top
of the figure at the right. V’

The top view is a triangle.

. . side front
' The side and front view are rectangles.

top side front

il

2. Drawa top, a side, and a front view
of the figure at the right.

The top view is a circle.

The side and front view are triangles.

top side front

@

Got 7 Do this problem to find out.

a. Draw a top, a side, and a front view of the figure ‘»
at the right.

WIEINPT [HH-MEINIP T BiAdoD
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"ﬁ/

) Example |

1 —

3. Draw a top, a side, and a front
view of the video console shown.

The top view is a rectangle. Plane Figures

In geometvy, thvee-

The side and front views are
also rectangles.

‘ Aimensional Figures ave

‘ selids and twe-Aimensional
Pigures such as tiamgles,
civcles, and squaves ave

plame flgures.

Got +7 Do this problem to find out. lvews, |

b. Draw a top, a side, and a front view of
the tent shown.

'Example ) |

Ly, Draw a corner view of the fop side front

three-dimensional figure whose top, (T1] ] EI ‘
side, and front views are shown.

Use the top view to draw the base
of the figure, a 1-by-3 rectangle.

|
Add edges to make the base a top. i : '_

solid figure.

Use the side and front views to
complete the figure.

front - s:ide -

and front views are shown.

g Got +7 Do this problem to find out. ‘

z

g ¢. Draw a corner view of the three- top side front c.
= dimensional figure whose top, side, Tl 11

\

Lesson 5 Draw Three-Dimensional Figures 587
|
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| |
‘Example )

5. Draw a corner view of the top side front
three-dimensional figure
whose top view, side view, Ll
and front view are shown.

Use the top view to draw the base :t'op. g 8 o
of the figure, a 2-by-4 rectangle. . o oy

Add edges to make the base
a solid figure.

Use the side and front views

to complete the figure.

1. Draw a top, a side, and a front view of the figure. (Examples 1-3) N o

-~

— .'\. === ____}

how \[ >
I"ICL\L g >

L uaev¥s —_—

2. Draw a corner view of the three-dimensional figure whose top view,
side view, and front view are shown. (Examples 4-5)

top side front

Rate Yourself!

3. (2} Building on the Essential Question How does How confident ave you about
drawing the different views of a three-dimensional figure Avawing Hhvee-Aimensional
help you have a better understanding of the figure? figures? Check the vox that

applies.

@ @ @

UOHEINP3 [IH-MEIDON (3 1BLAdOD
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Name My Homework

Independent Practice

Draw a top, a side, and a front view of each figure. (Fxamples1-2)

1]

ﬂ Draw a top, a side, and a front view of the eraser shown. (Example 3)

Draw a corner view of each three-dimensional figure whose top view,
side view, and front view are shown. (Examples 4-5)

4, top side front 5. top side front
[T EEEE =
L]

Ryan McVay/Getty images

6. Name a real-world object that has a top view of a triangle, and a side and front

view that are each rectangles.

Copyright © McGraw-Hill Education
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7. @ Model with Mathematics The Quetzalcoatl
pyramid in Mexico is shown. Use the photo to
sketch views from the top, side, and front of the
pyramid.

L4

N
J\; - H.O.T. Problems Higher Order Thinking

8. (@ Model with Mathematics Choose an object in your classroom or in
your home. Sketch any view of the object. Choose among a top, a side, or
a front view.

9. (@ Which One Doesn’t Belong? Identify the figure that does not have the
same characteristic as the other three. Explain your reasoning.

10. @ Persevere with Problems Draw a three-dimensional figure in which
the front and top views each have a line of symmetry but the side
view does not.

1. @ Reason Inductively Determine whether each statement is always,
sometimes, or never true,

a. The bases of a cylinder have different radii.
b. Two planes intersect in a single point.

¢. Three planes do not intersect in a point.

590 Chapter 7 Geometric Figures
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Name

= My Homework

Extra Practice

Draw a top, a side, and a front view of each figure.

Copyright © McGraw-Hill Education

12.

13.

Draw a corner view of each three-dimensional figure whose top view,
side view, and and front view are shown.

14.

top side front

LI

Draw a top, a side, and a front view of each figure.

16.

18. @ Find the Error Ahmed drew the side, top, f:‘:
and front view of the figure shown at the right. [_

17.

Find his mistake and correct it.

side top

front

o

15. top

Lesson 5 Draw Three-Dimensional Figures
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Power UP! Test Practice

19. The top, side, and front view of a figure made of cubes are shown.

top front side
) E’ .
Which of the following can be represented by these views? Select all that apply.

20. Draw the front, top, and side views of the three-dimensional figure
shown at the right. @

Spiral Review

Identify each figure as a line segment, line, or ray. Then name each figure
using symbols. 5.6.3

21. 4-%———-—%("*

!

Describe each pair of lines as intersecting, perpendicular, or parallel. Choose
the most specific term. 5.6.3

24. ><: | 25. 4%7 [ 26.

F !

592 Chapter 7 Geometric Figures

UOIEIND JIH-MEI9IN 5 WBHACOD



McGraw-Hill Education

Copyright & McGraw-Hili Egucation

Geometry

Lesson 6

Cross Sections

Vocabulary Start:Up

A prism is a three-dimensional figure with at least two parallel,
congruent faces called bases that are polygons. A pyramid is a three-
dimensional figure with one base that is a polygon. Its other faces
are triangles.

Write prism or pyramid on the line below each figure.

2.81in.,

b o e - o -

i ; 1.4in.
3.2in.

The Heroes Arts Club is shown below. Is the shape
of the building a prism or pyramid? Explain.

? ?

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

(D Persevere with Problems (® Use Math Tools

@ Reason Abstractly @ Attend to Precision

@ Construct an Argument @ Make Use of Structure
@ Model with Mathematics Use Repeated Reasoning

HOW does geometry help us
describe real-world objects?

Yocab

M Vocabulary )

prism
bases
pyramid
plane
coplanar
parallel
polyhedron
edge

face
vertex
diagonal
skew lines
cylinder
cone

cross section

@ Mathematical Practices
1,3, 4

Lesson 6 Cross Sections 593



Polygons
The tavle below lists some

common names of polygons.

Sides Name
S : pentagon
¢ hexagon
7 | heptagon
§ | octagon
9 nohagon
lo Aecagon

594 chapter 7 Geometric Figures
|

Identify Three-Dimensional Figures

A plane is a flat surface that goes on \
forever in all directions. The figure at the A 8
right shows rectangle ABCD. Line segments \
AB and DC are coplanar because they lie in

the same plane. They are also parallel \
because they will never intersect, no matter & C }\
how far they are extended.

Just as two lines in a plane can intersect or be parallel, there
are different ways that planes may be related in space.

Intersect in a Line Intersect at a Point No Intersection

These are called
parallel planes.

Intersecting planes can form three-dimensional figures. A polyhedron
is a three-dimensional figure with flat surfaces that are polygons.
Prisms and pyramids are both polyhedrons. Some terms associated
with three-dimensional figures are edge, face, vertex, and diagonal.

Edge v/here two planes |

G € | Face a flat suiface
ntersect in a line N
’ —— ) D
. L)
‘\L‘\
i T~<L [* Diagonal (i1 -
. = - Jmm e = whose end p i
e i o
Vertex where three or more  foeegp |, # - | veitices that are neither
| Planes intersect at a point E A adjacent ner on the same |

[ face |

Notice in the figure above, GC and DA do not intersect. These segments
are not parallel because they do not lie in the same plane. Lines that do
not intersect and are not coplanar are called skew lines.

There are also solids that are not polyhedrons. A cylinder is a
three-dimensional figure with two parallel congruent circular bases
connected by a curved surface. A cone has one circular base
connected by a curved side to a single vertex.

cylinder cone

UORINDT JliH-mei92M (3 WBLAdOD




Examples |

Identify the figure. Name the bases, faces, edges, and vertices. Then,
identify a pair of skew lines.

1. Q The figure has one base that is a pentagon, so |
it is a pentagonal pyramid. |
U . base: RSTUV
7 S faces: RSTUV. QVR, QRS, QST, QTU, QUV

verticess Q R, S, T, U, V
skew lines: QV and TS

2. L C  The figure has rectangular bases that are ‘
Al 5 parallel and congruent, so it is a rectangular
Pt )5 prism. |
* / |
£ H bases: ABCD and EFGH, ABFE and DCGH,
ADHE and BCGF
faces: ABCD, EFGH, ABFE, DCGH, ADHE, BCGF ‘ Common Error
cdges: AB, BC, CD, AD, EF, FG, GH, EH, AE, | e b o
B_F, C—G, Dﬂ ! vectamgular prisw, the vases
vertices: A, B,C, D, E, F, G, H ' Ao not hawe Fo e on the top
) _ __ and pottom, Any two
skew lines: AE and FG ‘ povallel vectaugles are
pases. ln a triangulay
Got i+7 Do this problem to find out. | pyvawiid, oy Pace is a base.
a. K figure name: ‘
.m base: |
J L faces:
edges:
vertices:
skew lines :

Identify Cross Sections

The intersection of a solid and a plane is called a cross section of '
the solid. ‘

Copyright ' McGraw-Hll Education
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3. Describe the shape resulting from a vertical, angled, and
horizontal cross section of a square pyramid.

Vertical Slice Angled Slice Horizontal Slice
The cross section The cross section The cross section
is a triangle. is a trapezoid. is a square.
\5"-«"9‘-% ! L7 : :
o | Got +7 Do this problem to find out.
b, b. Describe the shape resuiting from a vertical, angled, and

horizontal cross section of a cylinder.

1. ldentify the figure. Then name the bases, faces,

f 2. Describe the shape resulting from the
edges, and vertices. Then, identify a pair of |

|

|

|

|

1

. Cross section shown. (Example 3)
skew lines. (Fxamples1-2)

Q@ r - R figure name:

Sand
T \IrgJ U  bases:
\__.;I.'I
% faces: |
edges:
vertices:
skew lines: Rate Yourself!

Ave you veady to move on?

3. &) Building on the Essential Question How can Shade the section that aplies.

khbwing the shape of the base of a three-dimensional /

figure help you name the figure? YES NO

URINPT [|IH-MBIDIN 3 1yBiAdoD
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Name — My Homework _ e

Independent Practice

Identify each figure. Name the bases, faces, edges, and vertices.
Then, identify a pair of skew lines. (Examplesi-2)

2.
figure name: figure name:
bases: bases:
faces: faces:
edges: edges:
vertices: vertices:
skew lines: skew lines

Describe the shape resulting from each cross section. (Example 3)

6. A basketball is shaped like a sphere.

a. Draw a basketball with a vertical, angled, and
horizontal slice.

oy |
| Tories)

( g\m—)w- \ ._.‘F

b. Describe the cross section made by each slice.

c. Is the basketball a polyhedron? Explain.

Lesson 6 Cross Sections 597



7 @ Use a Counterexample State whether the following conjecture is true or
false. If false, provide a counterexample.

Two planes in three-dimensional space
can intersect at one point.

8. Draw and label a hexagonal prism. Then identify each of the following.

a. parallel planes
b. skew lines

¢. intersecting planes

{ !-"_; H.O.T. Problems Higher Order Thinking

L

9. (@ Model with Mathematics Draw the cross sections of a polyhedron,
cylinder, or cone. Exchange papers with another student. Identify the
three-dimensional figures represented by the cross sections.

@ Persevere with Problems Determine whether each statement is always,
sometimes, or never true. Explain your reasoning.

10. A pyramid has parallel faces. 11. A prism has 2 bases and 4 faces.

12. A parallelogram cannot be a cross section ofa  13. A pyramid has a rectangular base.

triangular prism.

598 Chapter7 Geometric Figures
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Name

My Homework

Extra Practice

Identify each figure. Then name the bases, faces, edges, and vertices. Then identify a pair

ZouZou/Shutterstock,.com

Copyright € McGraw-Hill Education

of skew lines.

14. S
L
A

_ figure name: Hriamgular prism

\
'll \\c-\"'-t‘-\i-iéf\f- rv‘gv

Hely

faces: RSV, UTwW, RSTY, SWT, VRUW

edges: RS/ SV, RV, UT,TW, UW, RV, \W, ST

vertices: RS TUNW

skew lines: Sowmple answer: TU oA W

Describe the shape resulting from each cross section.

16. 17.

19. @ Find the Error Sally is identifying

the figure at the right. Find her mistake

and correct it.

The figure has &
{-viomgu\\ow vase.
Fis o i-viomgu\ow

figure name:

bases:

faces:

edges:

vertices:

skew lines:

(Example 4)

pyramid,

Lesson 6 Cross Sections
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Power UP! Test Practice

20. The figure shown is a square pyramid. Which of the following are cross
sections of the pyramid? Select all that apply.

21. Match each number of faces, edges, and vertices to the correct solid fi figure. Fu_lgure1 ‘

Figure 1 Figure 2 Figure 3 Flgure 2

Abg =

a. 4faces, 6 edges, 4vert|ces[ |
b. 5 faces, 8 edges, 5vert|ces[

c. 5faces, 9 edges, 6 vertlcesr

' Spiral Review

Name each polygon.

22,

|

25. Find the measure of the missing angle of the polygon.

90° 90"

600 Chapter7 Geometric Figures
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in Design Engineering

Roller Coaster Designer

If you have a passion for amusement parks, a great
imagination, and enjoy building things, you might want to
consider a career in roller coaster design. Roller coaster
designers combine creativity, engineering, mathematics,
and physics to develop rides that are both exciting and
safe. In order to analyze data and make precise
calculations, a roller coaster designer must have a solid
background in high school math and science.

Is This the Career
for You?

Are you interested in a career
as a roller coaster designer?
Take some of the following
courses in high school to get
started in the right direction.

@ Algebra # Calculus

@ Geometry @ Physics
# Trigonometry

Turn the page to find out how
math relates to a career in
Design Engineering. \



@ A Thrilling Ride

Use the information in the table to solve each problem.

1. In a scale drawing of SheiKra, a designer 4. SheiKra has a hill that goes through a
uses a scale of 1 centimeter = 2 meters. What tunnel. On a model of the roller coaster,
is the height of the roller coaster in the the hill is 60 centimeters tall and the scale is
) 1 centimeter = 0.75 meter. What is the actual
drawing?
. o
2. On a model of Montu, the height of the loop height of the tunnel hil’
. ) . 5. Anengineer is building a model of SheiKra. She
?
Is 32 centimeters. What is the scale? wants the model to be about 80 centimeters
3. In a scale drawing of Montu, the height of high. Choose an appropriate scale for the
the roller coaster is 25 centimeters. What is model. Then use it to find the loop height
?
the scale factor? of the model.
& g, !‘
- :3 -- - e
i ; i ““.'4"_; ; :
I » 1 . b . . . o 3 a \ | > : _' "‘«
| \ n .-.r.' - e \
’ N Busch Gardens Tampa -
7 | Roller Coaster Coaster Height (m) - Loop Height (m) i
A Y sheika 60 45
3 l ./ Montu 50 32
S —k Y '
@ Career Project What problewrsolying

It's time to update your career portfolio! Describe a roller coaster
that you, as a roller coaster designer, would create. Include the

skills Wight you use as o
vollev comster Aesignev?

height and angle of the tallest drop, the total length, maximum

speed, number of loops and tunnels, and color scheme. Be sure to

include the name of your roller coaster. .

602 Chapter 7 Geometric Figures
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Geometry

Y ChapterjReview

Vocabulary Check ﬁ

Complete the crossword puzzle using the vocabulary list at the beginning of

the chapter.
Across Down
2. athree-dimensional figure with two parallel, 1. angles that share a common vertex, a
congruent bases that are polygons common side, and do not overlap
4. atriangle with an angle greater than 3. two angles with a sum of 180 degrees
90 degrees and less than 180 degrees 5. a figure with three sides and three angles
8. a three-dimensional figure with two paraliel 6. the ratio that compares the measurements
congruent circular bases connected by a of a model and the real object

curved surface .
7. opposite angles that are formed by the

11. atriangle with three congruent sides intersection of two lines

12. segments with the same length 8. a three-dimensional figure with one circular

14. used to represent an object that is too large base connected by a curved side to a single
to be built at actual size (2 words) vertex

15. two angles with a sum of 90 degrees 9. an angle less than 90 degrees

10. where two rays meet to form an angle

13. a 90 degree angle

Y =)
o

]
n
B
L]
]
-

|

|
s

RN
]

"

1 O
)L
] )
-

|
AN
]
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Use Your

Use your Foldable to help review the chapter. -
[Tiape have ) .ir'1‘a\w; heve)
st L

Dedfinition | Delinition

!
!
% .
[ Definition Delinition

'l'nangles ,‘ :

Anges

Definition Definition

Tab 2

Got it?
Circl_éﬁthe correct term or number to complete each sentence,
1. The point where two rays meet is the (base, vertex).

2. Opposite angles formed by the intersection of two lines are (vertical,
adjacent) angles.

3. Two angles are complementary if the sum of their measures is
(90°,180°).

4. A scalene triangle has (all, no) congruent sides.

5. A (scale drawing, three-dimensional figure) is used to represent objects
that are too large or too small to be drawn or built at actual size.

UOEIND3 JIIH-MEI90W ¢ WBLAdeD
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Stacking Triangles

Abdalla has drawn two different triangles.

H

Write your answers on another piece of paper. Show all of your work to
receive full credit.

Geametry

Part A

Triangle DHG is a scale drawing of triangle AFB. Use a ruler. Measure and label the
side lengths of triangle AFB and triangle DHG. What scale factor was used to make
triangle DHG?

Part B
Use a scale factor of 2 to make a new scale drawing of triangle DHG. Label the
new triangle XYZ.

Part C

Extend line DG though point J and extend line HG through point K. Find the
measure of angle HGJ and angle JGK. Name a pair of complementary or
supplementary angles. Justify your response.

Chapter Review 605



Reflect]

Use what you learned about geometric figures to complete the
graphic organizer.

—— e —

How Ao polygons help us descrive real-world objects?

HOW does geometry
help us describe
real-world objects?

—————————,————————— e — —— e e - { —-..4___\_‘-(-"_"-‘_7
How Ao pelyhedrons help us descrive vreal-world objects?

@[ Answer the Essential Question. HOW does geometry help us describe
real-world objects?

606 Chapter7 Geometric Figures
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FoLbagies| 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.

Stop1 Step 2

e e DT
b

jons

* Linoar Express

p———

L}

4 At gy

S 342 143

How Will | Know When to Use
My Foldable?

When it's time to.work on your Foldable, you will see a
Foldables logo at the bottom of the Rate Yourself! box on
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.

Rate Yourself!

How well A6 you undevstoma
pevcent and propoviions?
Civcle the image that applies.

Foldables FL1



How Do | Complete My Foldable?

No 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 learning 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.
Description Describe the concept using words.
Equation Write an equation that uses the concept.

You may use one already in the text or you

can make up your own.

Exawmple Write an example about the concept. You may use
one already in the text or you can make up your own.

Formulas 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.

Models Draw a model to illustrate the concept.

Pictuve Draw a picture to illustrate the concept.

Solve

Algebraically Write and solve an equation that uses the concept.
Sywmbols Write or use the symbols that pertain to the concept.

Write Avout It Write a definition or description in your own words.

Wevds Write the words that pertain to the concept.

Meet Foldabies Author Dinah Zike

Dinah Zike is known for designing hands-on
manipulatives that are used nationally and
internationally by teachers and parents. Dinah
is an explosion of energy and ideas. Her
excitement and joy for learning inspires
everyone she touches.

FL2 Foldables

a7 yeuq 4o Asapno)
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tape to page 92 FOLDAB-I.ES i

7 Diiihiminisniin

proportional

nonproportional

0 v




Foldables

OL cut on all dashed lines D fold on all solid lines

FL4 Chapter 1Foldable

RS FOLDABLES

A 410G 241am

A MGl 2414M
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T"\\T\\_\\'Y\\_\\T\T\\T\T\\'T\T\\Tg
Percents N

N

aL.cuton all dashed lines D fold on all solid lines tape to page 180 OLDHBLES'

percent proportion

percent equation

Chapter 2 Foldable FL5
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Foldables

GL. cut on all dashed lines D fold on all solid lines f '_'.

Definition

Definition

FL6 Chapter 2 Foldable

o \_ﬂ\)} tape to page 180 FOLDABLES
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R R I T I T T TR TR TR T RO TN TR Y

%

S
R

o

Operations with Integers

CL cut on all dashed lines D fold on all solid lines

add

subtract

multiply

SN tape to page 254 FOLDABLES

Chapter 3 Foldable FL7
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Foldables

cutonall dashedlines [ fold on all soiid lines |' I\‘j . tapetopage 254 FOLDABLES i
— === e == ": -'. -

How Ao | adA integers with the same sigw?

How Ao | subtvact integers with the same sign?

How Ao | multiply integers with the same sigw?

I How Ao | Aivide integers with the sawme sigw?

l

[

|

L e e

FL8 Chapter 3 Foldable
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R R R R R R R T TR RN IRRYRN

N

OL cut on all dashed lines D fold on all solid lines

Ly tapetopage 254 FoLDABLES

TN
A

& Or ==

like fractions fractions

th Fractions

ions wi

X + or =
fractions ' unlike fractions

Operat

MMM

Chapter 4 Foldable FL9
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Foldables

OL cut on all dashed lines

DR : _

FL10 cChapter 4 Foldable

-
o 1
E:: :

D fold on all solid lines

ST tape to page 254 FoLDABLES

t..‘__

I
S

- page 338 -
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absolute value The distance the number is from zero alternate exterior angles  Angles that are on opposite
on a number line. sides of the transversal and outside the parallel lines.

acute angle An angle with a measure greater than 0°
and less than 90°.

acute triangle A triangle having three acute angles. -t / - -

A alternate interior angles  Angles that are on opposite

sides of the transversal and inside the parallel lines.

Addition Property of Equality If you add the same /
number to each side of an equation, the two sides B

remain equal. /{

Addition Property of Inequality  If you add the same /
number to each side of an inequality, the inequality
remains true.

v

A

Y
Y

angle Two rays with a common endpoint form

Additive Identity Property The sum of any number and an angle. The rays and vertex are used to name

zero is the number.

the angle.
additive inverse  Two integers that are opposites. The A
sum of an integer and its additive inverse is zero. B
adjacent angles Angles that have the same vertex, ¢
share a common side, and do not overlap. ZABC, ZCBA, or ZB

algebra A branch of mathematics that involves

: arithmetic sequence A sequence in which the
expressions with variables.

difference between any two consecutive terms is
the same.

algebraic expression A combination of variables,

numbers, and at least one operation. Associative Property The way in which numbers are
grouped does not change their sum or product.

]

bar notation In repeating decimals, the line or bar base Ina power, the number used as a factor. In 103
placed over the digits that repeat. For example, 2.63 the base is 10. That is, 10° = 10 x 10 x 10.
indicates that the digits 63 repeat.

Glossary GL1



Glossary

base One of the two parallel congruent faces of
a prism.

biased sample A sample drawn in such a way that one or
more parts of the population are favored over others.

center The point from which all points on 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.

circle graph A graph that shows data as parts of a
whole. In a circle graph, the percents add up to 100.

Area of Oceans

Atlantic
22.9% 5

Indian __
20.4%
Southern | Arctic
6.1% I_4.2%

circumference The distance around a circle,

.- circumference

coefficient The numerical factor of a term that contains
a variable.

common denominator A common multiple of the

denominators of two or more fractions. 24 is a

i 15 3
common denominator for 3 g and 7 because
24 isthe LCM of 3, 8, and 4.

Commutative Property The order in which two
numbers are added or multiplied does not change

their sum or product.

complementary angles  Two angles are complementary
if the sum of their measures is 90°,

GL2 Glossary

box plot A method of visually displaying a distribution
of data values by using the median, quartiles, and
extremes of the data set. A box shows the middle 50%

of the data.

o__
N

o S5
w
s~
o1 =
g
-
oo S
© -+
=

2

Z1and £2 are complementary angles.

complementary events The events of one outcome
happening and that outcome not happening. The sum of
the probabilities of an event and its complement is 1 or
100%. In symbols, P(A) + P(not A) = 1.

complex fraction A fraction g where A or B are

fractions and B does not equal zero.

composite figure A figure that is made up of two or
more three-dimensional figures.

compound event An event consisting of two or more
simple events.

cone A three-dimensional figure with one circular base
connected by a curved surface to a single vertex.

s vertex

congruent Having the same measure.

congruent angles Angles that have the same measure.

Z1and £2 are congruent angles.

uoREINPT IH-MEIDI 3 WbAdO
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congruent figures  Figures that have the same size and
same shape and corresponding sides and angles with
equal measure.

congruent segments  Sides with the same length.

B
4 & .
Side AB is congruent to side BC.

constant A term that does not contain a variable.

constant of proportionality A constant ratio or unit rate
of two variable quantities. It is also called the constant
of variation.

constant of variation The constant ratio in a direct
variation. It is also called the constant of proportionality.

constant rate of change The rate of change in a linear
relationship.

continuous data Data that take on any real number
value. It can be determined by considering what
numbers are reasonable as part of the domain.

convenience sample A sample which consists of
members of a population that are easily accessed.

coordinate plane A plane in which a horizontal number
line and a vertical number line intersect at their zero
points. Also called a coordinate grid.

T T
x-axis | >+ y-axis
Wil 21 1 ‘—
HNACEEN
—3-2-1 12 3x,
T Yorigin |
= el B —2} S
I
I

coplanar Lines or points that lie in the same plane.

corresponding angles  Angles in the same position on
parallel lines in relation to a transversal.

corresponding sides  The sides of similar figures that are
in the same relative position.

counterexample A specific case which proves a
statement false.

cross product The product of the numerator of one
ratio and the denominator of the other ratio. The cross
products of any proportion are equal.

cross section  The cross section of a solid and a plane.
cube root One of three equal factors of a number.
If a® = b, then a is the cube root of b. The cube root of

125 is 5 since 53 = 125.

cubed The product in which a number is a factor
three times. Two cubed is 8 because 2 X 2 X 2 = 8,

cylinder A three-dimensional figure with two parallel
congruent circular bases connected by a curved surface.

decagon A polygon having ten sides.

defining a variable Choosing a variable and a guantity
for the variable to represent in an expression or
equation.

o0 ]

degrees The most common unit of measure for angles.
If a circle were divided into 360 equal-sized parts, each
part would have an angle measure of 1 degree.

dependent events Two or more events in which the
outcome of one event affects the outcome of the other
event(s).

dependent variable The variable in a relation with a
value that depends on the value of the independent
variable.
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derived unit A unit that is derived from a measurement
system base unit, such as length, mass, or time.

diagonal A line segment that connects two
nonconsecutive vertices.

diameter The distance across a circle through its
center.

diameter

dimensional analysis The process of including units of
measurement when you compute.

direct variation The relationship between two variable
quantities that have a constant ratio.

discount The amount by which the regular price of an
item is reduced.

discrete data When solutions of a function are only

integer values. It can be determined by considering
what numbers are reasonable as part of the domain.

edge The line segment where two faces of a
polyhedron intersect.

enlargement An image larger than the original.

equation A mathematical sentence that contains an
equals sign, =, stating that two quantities are equal.

equiangular In a polygon, all of the angles are
congruent.

equilateral In a polygon, all of the sides are congruent.

equilateral triangle A triangle having three congruent
sides.

GL4 Glossary

disjoint events Events that cannot happen at the
same time.

Distributive Property To multiply a sum by a number,
multiply each addend of the sum by the number
outside the parentheses. For any numbers @, b, and ¢,
alb+c)=ab+acandalb —c)=ab — ac.

Example: 2(5 4+ 3)=(2 X 5) + (2 X 3)and
26—3)=(2 x5 —(2x3)

Division Property of Equality If you divide each side of
an equation by the same nonzero number, the two sides
remain equal.

Division Property of Inequality When you divide each
side of an inequality by a negative number, the
inequality symbol must be reversed for the inequality to
remain true.

domain The set of input values for a function.

double box plot Two box plots graphed on the same
number line.

double dot plot A method of visually displaying a
distribution of two sets of data values where each value
is shown as a dot above a number line.

equivalent equations Two or more equations with the
same solution.

equivalent expressions Expressions that have the same
value.

equivalent ratios Two ratios that have the same value.
evaluate To find the value of an expression.
experimental probability An estimated probability
based on the relative frequency of positive outcomes
occurring during an experiment. It is based on what
actually occurred during such an experiment.

exponent In a power, the number that tells how many
times the base is used as a factor. In 53, the exponent is

3. Thatis, 53 =5 X 5 X 5.

exponential form Numbers written with exponents.
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face A flat surface of a polyhedron.

face

factor To write a number as a product of its factors.

factored form An expression expressed as the product
of its factors.

factors Two or more numbers that are multiplied
together to form a product.

fairgame A game where each player has an equally
likely chance of winning.

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.

Aiesso|9

function A relationship which assigns exactly one
output value for each input value.

function rule  The operation performed on the input of
a function.

function table A table used to organize the input
numbers, output numbers, and the function rule.

Fundamental Counting Principle ~ Uses multiplication of
the number of ways each event in an experiment can
occur to find the number of possible outcomes in a
sample space.

gram A unit of mass in the metric system equivalent
to 0.001 kilogram. The amount of matter an object
can hold.

graph The process of placing a point on a number line
or on a coordinate plane at its proper location.

69 |

gratuity Also known as a tip. It is a small amount of
money in return for a service.

heptagon A polygon having seven sides.

hexagon A polygon having six sides.

O

[ ]

histogram A type of bar graph used to display
numerical data that have been organized into equal
intervals.
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Identity Property of Zero The sum of an addend and
zero is the addend. Example: 5+ 0 =5

independent events Two or more events in which the
outcome of one event does not affect the outcome of
the other event(s).

independent variable The variable in a function with a
value that is subject to choice.

indirect measurement Finding a measurement using
similar figures to find the length, width, or height of
objects that are too difficult to measure directly.

inequality An open sentence that uses <, >, #, <, or
= to compare two quantities.

integer Any number from the set{..., —4, —3, =2, —1,
0,1, 2,3,4,..}, where ... means continues without end.

kilogram The base unit of mass in the metric system.
One kilogram equals 1,000 grams.

interquartile range A measure of variation in a set of
numerical data. It is the distance between first and third
quartiles of the data set.

inverse variation A relationship where the product
of x and y is a constant k. As x increases in value,
y decreases in value, or as y decreases in value,

x increases in value.

irrational number A number that cannot be expressed
as the ratio of two integers.

isosceles triangle A triangle having at least two
congruent sides.

]

lateral face In a polyhedron, a face that is not a base.
lateral surface area The sum of the areas of all of the
lateral faces of a solid.

least common denominator (LCD) The least common
multiple of the denominators of two or more fractions.
You can use the LCD to compare fractions.

like fractions Fractions that have the same
denominators.

like terms Terms that contain the same variables
raised to the same power. Example: 5x and 6x are
like terms.

line graph A type of statistical graph using lines to
show how values change over a period of time.

GL6 Glossary
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linear expression An algebraic expression in which the
variable is raised to the first power, and variables are not
multiplied nor divided.

linear function A function for which the graph is a straight line.

linear relationship A relationship for which the graph is
a straight line.

liter The base unit of capacity in the metric system.
The amount of dry or liquid material an object can hold.
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markdown An amount by which the regular price of an
item is reduced.

markup The amount the price of an item is increased
above the price the store paid for the item.

mean The sum of the data divided by the number of
items in the data set.

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.

meter The base unit of length in the metric system.

negative exponent Any honzero number to the
negative n power. It is the multiplicative inverse of its
nth power.

negative integer An integer that is less than zero.
Negative integers are written with a — sign.

net A two-dimensional figure that can be used to build
a three-dimensional figure.

metric system A decimal system of measures. The
prefixes commonly used in this system are kilo-, centi-,
and milli-.

Aiesso|9

mode The number or numbers that appear most often
in a set of data. If there are two or more numbers that
occur most often, all of them are modes.

monomial A number, variable, or product of a number
and one or more variables.

Multiplication Property of Equality If you multiply each
side of an equation by the same nonzero number, the
two sides remain equal.

Multiplication Property of Inequality When you multiply
each side of an inequality by a negative number, the
inequality symbol must be reversed for the inequality to
remain true.

Multiplicative Identity Property ~ The product of any
number and one is the number.

Multiplicative Property of Zero The product of any
number and zero is zero.

multiplicative inverse  Two numbers with a product

of 1. For example, the multiplicative inverse of—g- is %

nonagon A polygon having nine sides.

nonlinear function A function for which the graph is not
a straight line.

nonproportional The relationship between two ratios
with a rate or ratio that is not constant.

numerical expression A combination of numbers and
operations.

Glossary GL7
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obtuse angle Any angle that measures greater than 90°
but less than 180°.

L

obtuse triangle A triangle having one obtuse angle.

=7

octagon A polygon having eight sides.

opposites  Two integers are opposites if they are
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.

parallel lines Lines in a plane that never intersect.

A
v
h

Y

parallelogram A quadrilateral with opposite sides
parallel and opposite sides congruent.

pentagon A polygon having five sides,

percent equation An equation that describes the
relationship between the part, whole, and percent.

part = percent » whole

GL8 Glossary

I

order of operations  The rules to follow when more than
one operation is used in a numerical expression.

1. Evaluate the expressions inside grouping symbols,
2. Evaluate all powers.

3. Multiply and divide in order from left to right.

4. Add and subtract in order from left to right.

ordered pair A pair of numbers used to locate a point in
the coordinate plane. An ordered pair is written in the
form (x-coordinate, y-coordinate).

origin The point at which the x-axis and the y-axis
intersect in a coordinate plane. The origin is at (0, O).

outcome Any one of the possible results of an action.
For example, 4 is an outcome when a number cube
is rolled.

outlier A data value that is either much greater or
much /ess than the median.

percent error A ratio that compares the inaccuracy of
an estimate (amount of error) to the actual amount.

percent of change A ratio that compares the change in
a quantity to the original amount.

amount of change

original amount

percent of change =

percent of decrease A negative percent of change.
percent of increase A positive percent of change.

percent proportion One ratio or fraction that compares
part of a quantity to the whole quantity. The other ratio
is the equivalent percent written as a fraction with a
denominator of 100.

part  percent
whole 100

perfect squares  Numbers with square roots that are
whole numbers. 25 is a perfect square because the
square root of 25 is 5.
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permutation An arrangement, or listing, of objects in
which order is important.

perpendicular lines  Lines that meet or cross each other
to form right angles.

c BY DE

pi  The ratio of the circumference of a circle to its
diameter. The Greek letter w represents this number.
The value of piis 3.1415926. . . . Approximations for pi

are 314 and 27%

plane A two-dimensional flat surface that extends in all
directions.

polygon A simple closed figure formed by three or
more straight line segments.

polyhedron A three-dimensional figure with faces that
are polygons.

population The entire group of items or individuals
from which the samples under consideration are taken.

positive integer  An integer that is greater than zero.
They are written with or without a + sign.

powers Numbers expressed using exponents. The
power 32 is read three to the second power; or three
squared.

precision The ability of a measurement to be
consistently reproduced.

principal The amount of money deposited or
borrowed.

prism A polyhedron with two parallel congruent faces
called bases.

probability The chance that some event will happen. It
is the ratio of the number of favorable outcomes to the
number of possible outcomes.

probability model A model used to assign probabilities
to outcomes of a chance process by examining the
nature of the process.

properties Statements that are true for any number
or variable.

proportion  An equation stating that two ratios or rates
are equivalent.

proportional The relationship between two ratios with
a constant rate or ratio.

pyramid A polyhedron with one base that is a polygon
and three or more triangular faces that meet at a
common vertex.

quadrant One of the four regions into which the two
perpendicular number lines of the coordinate plane
separate the plane.

y-axis

L]

Quadrant Il

.O-u.adran_tl )

T T

o X-axis |

Quadrant lll | Quadrant [V

quadrilateral A closed figure having four sides and
four angles.

quartile A value that divides the data set into four
equal parts.
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radical sign  The symbol used to indicate a nonnegative
square root, v .

radius The distance from the center of a circle to any
point on the circle.

- radius

random Outcomes occur at random if each outcome
occurs by chance. For example, rolling a number on a
number cube occurs at random.

range The set of output values for a function.

range The difference between the greatest and least
data value.

rate A ratio that compares two quantities with different
kinds of units.

rate of change A rate that describes how one quantity
changes in relation to another. A rate of change is
usually expressed as a unit rate.

rational numbers The set of numbers that can be

written in the form %, where g and b are integers and b # 0.
=12 _55__53

Examples: 1= ey 23= 210

real numbers A set made up of rational and irrational

numbers.

reciprocal The multiplicative inverse of a number.
rectangle A parallelogram having four right angles.

rectangular prism A prism that has two parallel
congruent bases that are rectangles.

salestax An additional amount of money charged on
items that people buy.

GL10 Glossary

reduction Animage smaller than the original.

regular polygon A polygon that has all sides congruent
and all angles congruent.

regular pyramid A pyramid whose base is a regular
polygon and in which the segment from the vertex to
the center of the base is the altitude.

relation Any set of ordered pairs.

relative frequency A ratio that compares the frequency
of each category to the total.

repeating decimal The decimal form of a rational
number.

rhombus A parallelogram having four congruent
sides.

right angle An angle that measures exactly 90°.

right triangle A triangle having one right angle.

sample A randomly selected group chosen for the
purpose of collecting data.
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sample space The set of all possible outcomes of a
probability experiment.

scale The scale that 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.

scale factor A scale written as a ratio without units in
simplest form.,

scale model A model used to represent objects that
are too large or too small to be built at actual size.

scalene triangle A triangle having no congruent sides,

PN

scatter plot In a scatter plot, two sets of related data
are plotted as ordered pairs on the same graph.
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selling price The amount the customer pays for an item.

semicircle Half of a circle. The formula for the area

. . 1
of a semicircle is A = E‘nr?

sequence An ordered list of numbers, suchas 0, 1, 2, 3
or2,4,6, 8.

similar figures  Figures that have the same shape but
not necessarily the same size.

STy

similar solids ~ Solids with the same shape. Their
corresponding linear measures are proportional.

simple event  One outcome or a collection of
outcomes.

simple interest The amount paid or earned for the
use of money. The formula for simple interest is
I =prt.

Aiesso|9

simple random sample  An unbiased sample where
each item or person in the population is as likely to be
chosen as any other.

simplest form An expression is in simplest form when it
is replaced by an equivalent expression having no like

terms or parentheses.

simplify  Write an expression in simplest form.

simulation An experiment that is designed to model
the action in a given situation.

skew lines Lines that do not intersect and are not
coplanar.

slant height The height of each lateral face.
slope The rate of change between any two points on a

line. It is the ratio of vertical change to horizontal
change. The slope tells how steep the line is,

solution A replacement value for the variable in

an open sentence. A value for the variable that makes
an equation true. Example: The solution of 12 = x + 7
is 5.

square The product of a number and itself. 36 is the
square of 6.

square A parallelogram having four right angles and
four congruent sides.

square root The factors multiplied to form perfect
squares.

squared The product of a number and itself. 36 is the
square of 6.

standard form Numbers written without exponents.

statistics The study of collecting, organizing, and
interpreting data.

straight angle  An angle that measures exactly 180°.

ol > [
- o >
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Subtraction Property of Equality If you subtract the same
number from each side of an equation, the two sides
remain equal.

Subtraction Property of Inequality If you subtract the
same number from each side of an inequality, the
inequality remains true.

supplementary angles Two angles are supplementary if
the sum of their measures is 180°.

- ==

Z1and Z2 are supplementary angles.

term Each number in a sequence.

term A number, a variable, or a product or quotient of
numbers and variables.

terminating decimal A repeating decimal which has a
repeating digit of 0.

theoretical probability The ratio of the number of ways
an event can occur to the number of possible outcomes.
It is based on what should happen when conducting a
probability experiment.

three-dimensional figure A figure with length, width,
and height.

third quartile For a data set with median M, the third
quartile is the median of the data values greater than M.

tip Also known as a gratuity, it is a small amount of
money in return for a service.

transversal The third line formed when two parallel

lines are intersected.
transversal
e

A

A
5
A

trapezoid A quadrilateral with one pair of parallel
sides.

GL12 Glossary

surface area The sum of the areas of all the surfaces
(faces) of a three-dimensional figure.

survey A question or set of questions designed to
collect data about a specific group of people, or
population.

systematic random sample A sample where the items or
people are selected according to a specific time or item
interval.

tree diagram A diagram used to show the sample
space.

triangle A figure with three sides and three angles.

triangular prism A prism that has two parallel
congruent bases that are triangles.

two-step equation  An equation having two different
operations.

two-step inequality  An inequality than contains two
operations.
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unbiased sample A sample representative of the entire unit rate A rate that is simplified so that it has o
population. a denominator of 1 unit. °
unfairgame A game where there is not a chance of unit ratio A unit rate where the denominator is <
each player being equally likely to win. one unit.

uniform probability model A probability model which unlike fractions Fractions with different denominators.

assigns equal probability to all outcomes.

Vv (
variable A symbol, usually a letter, used to represent
a number in mathematical expressions or sentences. 1 "
Z1and £2 are vertical angles.

vertex A vertex of an angle is the common endpoint of

the rays forming the angle. visual overlap A visual demonstration that compares
the centers of two distributions with their variation,

vertex or spread.
s

volume The number of cubic units needed to fill the

vertex The point where three or more faces of a SpEceleEelipied by selid.

polyhedron intersect. L
voluntary response sample A sample which involves

vertex The polint at the tip of a cone. only those who want to participate in the sampling.
x-axis The horizontal number line in a coordinate

vertical angles Opposite angles formed by the plane.

intersection of two lines. Vertical angles are congruent.

x|

x-coordinate The first number of an ordered pair.
It corresponds to a number on the x-axis.

I~'<< ]"

y-axis The vertical number line in a coordinate plane. y-coordinate The second number of an ordered pair.
It corresponds to a number on the y-axis.

zero pair  The result when one positive counter is ®O
paired with one negative counter. The value of a zero
pair is 0.
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