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Expressions and Eguations

Expressions and Equations

(2) Essential Question

Atthe end of this unit, students should be able to
answer "How can you communicate mathematical
Ideas effectively?”

Each chapter explores a different essential question
that assists students in answering the unit question,
The lessons in each chapter include exercises that
lead students to various aspects of the essential

=X DL e -1511&3
‘gﬁ:[g? SRion

\ e question.
Essentlal QI.I-BS‘“DH Use properties of operations to generate
equivalent expressions.
HOW can you communicate 1. Apply properties of operations as strategies to
mathematical ideas effectively? add, subtract, factor, and expand linear
e — e expressions with rational coefficients.
2. Understand that rewriting an expression in
Chaptoc 5 different forms in a problem context can shed
Expression® light on the problem and how the quantities in it
: i are related.

continued on page 344

Chapter &
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Expressions and Equations

Chapter 5

Expressions
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=) Essential
4 Question

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

(2 Mathematical Practices
1234567

Mmm

af the
el of the chapterinc

~___/Real World

Meorkats o i bunows
Becasse me srkatn have sharp
claws. they are able to dig ata
rate af 1 (ool per second.
Suppose a meerkat digs for
3 seconds. Cross oul the

throughout this Chagte!
Wy e ™ ¥6¥¥raining pu
expredsiom.

poses only

Focus narrowing the scope
This chapter focuses on Expressions and Equations

COherenCE‘ccnnectlng within and across grades
Previous Now Next

ngnr pursuing concepts, fluency, and applications

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

- Launch the Chapter

1\ Math in the Real World

Meerkats Students may forget to represent the distance a
meerkat digs below the surface as a negative integer. Remind
students that the word below Indicates use of a negative sign

&
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Are You Ready?

’
Use this page to determine if students have skills that are
needed for the chapter.
Quick Review
Students with strong math backgrounds may ept to go directly
10 Quick Check. Example 1 . Example 3
T : ; Evaluate Z. Find &(-2),
| Example(s) e - #-2.2.2.2.2 =8 T
12 Evaluate and Wrile Powers -32
3.4 Muittipty Integers Example 2 Example 4
e Check Write .3,3,3.3.3.3In Find -6{-8). e
If students have difficulty with the exercises, present another SpSvon oo BEO=0 st poutee.
example to clarify any misconceptions. Smhiagehdshis sy
Exercises 1-3 .
Evaluate 7. 2,401 3:3:3:3-3.3.3=3
Exercise 4
WriteB- B+ 8- 8 - 8 - 8 in exponential form. 8
Exercises 5-7
Find 6{—4). —24
ExponentsEvaluate each expression,
1. =1 F=27_2
R 5\

A Write & 4. 4« 4 In exponerial foim®

Integer OperationsMubtiply.
5. 5(-10)= =50 -9{—4)5.36

348 chapter 5 Expressions
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Algebralc Expressions

Vocabulary Start-Up w]

__J|
A varlables o symbol that represents an unknown guantity. An
plgebralc expressiormuch as i 2, i an expression Ihal containg

vorlables, numbers, and at least one operation

| Variabse l " n+ 2

Write each ol the following phrases in the comect section of the
Venn diagram: contains an operation, has vonables and numbers,
hos only numbers

L

'@h-ﬁdqml

contains an |  has variables
————) operatian and n::nlﬂt
) Real-World Link

The expression (~ 32) té can be used 1o convert a
temperature from Fahrenheit to Celsius. In this asigebiaic
expression, the variabif regresents the
temperature in degrees Fahrenheit

? ?
‘Which®®Mathematical Practices did you use?
Shade the circle{s) that applies.
E) thse Mt Tocks
B k== o Preciioe
@ Make U= of Strochoe

(OPeczvere et Problems
) Resson Sirsiractly
@cominet = Argument
@ stadel with Mathemnatis

® i i

Lesson 1

HOW can you e rumbers
nd ol 4o inprirert
mathematcal e

L Yoco

el

WD mE EEpoeasion
sgebra

EoEfhoen|

datne 3 vanable

S Mathematical Practices

414

bl

® e Fepeated Reamoning Ww-aaﬂ ~fortraining pu

o ——

e

.} Launch the Lesson

Focus narrowing the scope
Objective Evaluate simple algebraic expressions.

cuherEIlCEcannectlng within and across grades
Previous Now N

Students evalumte |
algehraic axpressions
given valles for the
vilinbles

ext
it will

Rigor pursuing concepts, fluency, and applications
See the Levels of Complexity chart on page 353,

ENGAGE ExPLORE

Ideas for Use

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

« . D Circle the Sage Poll the class to find out

“iis  who understands the difference between numericall
and algebraic expressions. Those students, the sages, spread
about the room. Divide the rest of the class into teams. Each
student surrounds a sage while the sage explains what they
know. The classmates listen and ask questions. Students
return to thelr teams and discuss what they learrih, 2,3

Alternate Strategy

@ Point out that the main difference between numerical and
algebraic expressions is that an algebraic expression contains
a variable and a numerical expression does 12,7

349

Lesson 1 Algebralc Expressions

Scanned by CamScanner



EXPLAIN

) Teach the Concept

Ask the scaffolded questions for each example to differentiate
instruction.

‘Examples )

1. Evaluate an algebraic expression.

m s In what order do you perform operations on an
expression? parentheses, exponents, multiply and divide,
add and subtract

+ What is the variable? n
€ . What is the value of n? —4
+ What is the first step in evaluoting the expression?
Replace n with —4.

Y - Evaluate 2n + 6 if n = —4. How does this answer
campare to the answer in Example 17 —2; Itis the same.

Need Another Example?

Evaluate 3(t — 4)ift=6. 6

2. Evaluate an algebraic expression.

D . What are the variables? wand v

« What is the value of w? of v?* §;3

@ - What is the first step in evaluating the expression?

Replace w with 5 and ¥ with 3.
+« What should you do next? Multiply, then subtract.
O -con you evaluate the expression 2b + 3c? Explain. ne;

you don’t know the value of b and ¢, so you can't evaluate the
expression.

Need Another Example?
Evaluate 65 — 3tifs=4andt=—2. 30

3. Evaluate an algebraic expression.

€D . How do you find 337 Muitiply 3+ 3«3,

€ - What is the first step in evaluating the expression?
Replace y with 3.

D . Evaluate the expression ify =

Need Another Example?

Evaluate 3m* —4ifm=—-3. 23

3 5
4 %

Evaluate an Algebralc Expression

The branch of mathematics that invotves expressions with variables is
calledalgebra In algebra, the multiplization sign is often omitted.

6d ost mn ol
i A T A

_ bumesd J _Hlll‘nc:llll-r\rj |_.||'I||II||:nI J | ofimesatimese J

The numerical tactor of & muttiplication expression that contains a
variable |t callec eoefficlentSo, 6 = the coefficlent of 64

Expressions Iuké can be written as 2 or yx :;

Order of

Oparations

| ualaneg bug greeeriosy
nlay :-l-'-giwhll

1. Evaluate 2(n+ 3) i = -4
20 + 3) =2{-4 + 3| 4
1. Fuslamte all pomrn - 2{—) . I —
T warigie s dwadg = N
ok b 78 b vt | =2 l
0 AAL pad paivart
#e ey bwpun Lo e 8o

g _J 2. Evaluate Bv—2v Hw =5 andv =3.
v —2v =88) - 23)
=40—6 IR T ————
=34 stitiat & from Q7
o 9 -

3. Evaluate 8°+ 2ify =13

v.? 3 5
4 r2=93F+2 '
= 4274 2 Fealume tnp power
P e S
A 36 i Get 17 Do these problems to find out.
Evaluate each expression ii=8 and o= —5.
= o ac-3 b 15 —-¢ € 3c+d) _
4 2c—ag ed-—cC f. 2d +5d E
s 28

Uncorrected first proof - for fraining purposes only
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Expressions and Equations

4. RMUMMﬂnhmE::—"Lm:rhn

persan’s age, to find their minimum training heart rate. Find
Hala's minimum training heart rate if she ks 15 years old.

3220-@  3220-19)
e e

34205
- 52
= 513 "

=123

Hala's minimum training heart rate is 123 beats per minute
Gat B Do this probiem to find out.

['% To find the area of 8 triangle, use the Twn%w!me b s the
base and N is the height. What is the area In square e of
a trlangle with a height of & centimeters and base of Boeien?

Write Expressions

To transiate a verbal phrase inte an sigebraic expression, the first
step is to define o variable. When wiefine @ varialloaou choose a
variable (o represent an unknown quanlity

5. Hessa wants to buy a DVD player that costs AED ¥50. 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 number of weeks.

Waords s@nngs of AED 75 plus AED ¥ each week
Wariatie L=t w repressnt the number of weske
Eapression I + o 4 w

25+ 10w represents the total saved &iier any number of weels.

Fractions

Tha demsviem e 1 &
acpnpens grepel Liiliants
b Tl Ve
A me s hi

WAy Wy A et
—

Uncorrected first proof - for training purposes only

4, Evaluate an algebraic expression,
€ . Whot do you need to find? Hala's minimum training heart
rate

. anar exluress:on will you use to find the heart rate?

[ oL I8 Whm is the value of a? Why? 15; a represents the age ant
Hala's age is 15

Y - How does the order of operations apply when
evaluating this expression? Use the order of operations to
evaluate the numerator, Then divide by the denominator.

Need Another Example?

The formula for rewrmr::g a Fahrenhelt temperature as a
32)

Celsius temperature - where F equals the

temperature in degrees Fahrenheat. Find the Celsius equivalef:
of 77° Fahrenheit. 25°C

5. Write an algebraic expression.
@ « What is the unknown value in the problem? the number
of weeks Hessa has saved money
« What varlable could you use to represent the number |
of weeks? w

» How much has she saved already? AED 25
« How much does she save euch week? AED 10
€» . How can you find the totol amount saved for any

week?
Multiply 10 by the number of weeks and then add 25,

D -« How many weeks do you think Hessa needs to save in
order to buy the DVD player? Explain how you amived
at your answer. 13 weeks; Sample answer: The DVD player
is AED 150 and she already has AED 25, so she needs to save
AED 125. At AED 10 per week, she would need to save for 13
weeks, If she only saved for 12 weeks, she would have saved
AED 120, which is not enough.

Need Ancther Example?
Sumayya read 20 pages of a book. She plans to read 5 pages

each day from now on. Write an expression that represents the
total number of pages she will have read in d days. 20+ 5d

Lesson 1 Algebraic Expressions 359

Scanned by CamScanner



6. Evaluate an algebraic expression.
@ . What do you need to find? whether Hessa will have saved
enough to buy the DVD player in 11 weeks
+ What value will you use for w? Exploin. 11 i represents
the number of weeks she has saved.
m' s Explain how you would use the order of operations fo
determine how much money she has saved. In the
order of operations, addition comes alter multiplication, so
multiply 10 « 11, then add 25.
+ What do you need to do after you evaluate the
expression? Compare the amount saved o the cost of the
DVD player.
+ How much more does Hessa need to save? AED 15
» How many weeks will it take her to save that amount?
2 weeks
Need Another Example?
Sumayya read 20 pages of a book. She plans to read 5 pages
each day from now on. Use the expression from Need Another
Example 5 to see if Sumayya will have read more than 60
pages in 7 days. Explain. No; 20 + 5 « 7 = 55 so, she will only have
read 55 pages in 7 days.

iGulded Practice

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

£ 2 f some of your students are not ready for
£ assignments, use the differentiated activities below.

€D @ Think-Pair-Solo Divide students into teams of 4.
Each team completes Exercise 1. Have students pair up to
complete Exercise 2. The team regroups to discuss the
solution. Have students complete Exercises 3 and 4 alone and
regroup to share answers. Have them work together to find
any errors.®1,2,4

€ @ Find the Fib Divide students into teams of 3-4.
Have one student on each team create 3 problems similar to
Exercises 1-3. Have them solve 2 correctly and 1 incorrectly.
Have the team find the incorrect solution and solve it correctly.

w3

1
6. Refer to Example 5. Will Hessa have saved enough money to buy
| the AED 150 DVD player in 11 weels? Use the expression 25 + 10w,
! | 254 10% = 25 +10(1) Replics o fth 1
=26+10 Mgy
= 1 | =135 Rsid
= i 2 Hesza will have saved AED 135 after 1l weeks. Since AERSBD 150,
o i Hesisa will not have enough money 1o buy the DVD player,
| | Gk 17 Dsthis problem to find out.
2;:,““ -l h. An MP3 player costs AED 70 and song downloads cost AED 0.85
I | each. Write ah expression thal represents the cost of the MP3
| player and x number of downloaded songs. Then find the total cost
W20 songs are downloaded.
|
|
: tal]
Gulded Practice (%1
Evaluate each expressiond= 2.n =6, andp=—4&. Lol 14
1 3m+dp 90 | P45 6 —3843,
|

W
b, |

4. A Web site charges AED 099 1o download a game and a AED 12.49 membership
fee. Write an expression that gives the total cost In dirhams to download
2 gami==., Then find the cost of downloading & ganfesmibes 5 o §)

1249+ 0.99g; AED 18.43 — —
1
[ Rate Yourself! |
| How well de you underskand I .
| algeraic exprassions? Civcle | i
s & Building on the Essential Questian! wheiher the Hue image Faat applics, i
i

|

statement below Is somelimes, always, af newsr frue. Just

your reasoning. D ' \:\‘i:_;

The expressions ¥ 3 ond y— 3 represent the saome wailue.
sometimes; Sample answer:—=3 and y— 3 represent \ o |
the same value only when== y.

Uncorrected first proof - for training purposes only
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Expressions and Equations

Indépendent Practice

Evaluate each expression (08, e =3, f=4, and g= 4. *

1210+ 9) g 23 05,

-

4.-"'15.‘3‘ i_ggﬁ_--z_':, ﬁl‘f“v"‘n
2924 8. 10je+ 7) g00 R

0. The expression Sn-2 can be used 10 find the total cost in
dichams of bowfing whete n is the number of games bowled and
2 represents the cost of shoe rental. How much will it cost
Omai 1o bowl 3 gamesfsege 4

AED 17

T = Reason Abstractip car rental company's fees are showng ,"- S
Suppose you rent a car using Option 2. Wite an expression that | . S —
Option 2

gives the total cost in dithams for driving  kilometars. Then find the Uﬂﬂ1
cost for driving 150 kilometemse 1 AED 20 pev day AED 50 fee
50 + 2k AED 350 8ED 2 g b AHD 2 pe et

12. Refer to Exercise 11 Suppose you rert a car using Option 1
Write an expression that gives the total cost in dithams to rent
a car for d days and k kilometers. Then find '[I'||: cost for renting a
car for 2 days and driving 70 kilomsiads:
204+ 2k, AED 180

.__..-:l' J

EXPLAIN ELABORATE EVALUATE

) Practice and Apply

Independent Practice and Extra Practice

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

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

Exercises
1-12,20-27 13-15,28,29 16-19
Level 3 l .
Level 2 o’
Level 1 * .
Suggested Assignments

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

@ | approaching Level 1-13, 15-17, 28, 29 !
@ |onLeve 1-11 odd, 13-17, 28, 29 |
@ [Beyondlevel  13-19,28.29 '

Common Error Some students may be confused as to the
order of oparations in expressions such as the one in
Exercise 5. Remind students that the fraction bar acts as a
grouping symbol. So, the expression above the bar must
be evaluated before it is divided by the number below.

Uncorrected first proof - for fraining purposes only
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() MATHEMATICAL PRACTICES

1 Make sense of problems and persevere in 18,19
solving them '

2 Reason abstractly and quantitatively. 1,16

4 Model with mathematics. 17,27

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

s 2

2018

Formative Assessmaent
Use this activity as a clos
dismissing students from

ing formative assessment before
your class.

Have students describe
(or vanables). Make sure
See students’ work.

a word problem with a varniable
they define the variables(s).

354 chapter 5 Expressions

Evaluate sach expressiont=3.2y =64, and r=0.2
1 oary-zM WE— Mty M

fil-: H.0.T. Problems wige oo Thinking

16, a Reanan Abstractiy/itc an algebralc expression with the varlable x
that has a value af 3 wheh evaluated

Sample answer: S« 37 f s =8

7. D Model with Mathematidlric o eal-world problem that can be
represented by the expression S0

Sample answer: The fee 1o rent a bleycle ls AED 10 plus AED 5 for
each hour, The expression 3x10 represents the total cost for
renting a bicycle for x hours,

18. % Persevere with Problenii (ind he total number of

o= 1)
- : where n ks the number of sides of the polygon
]

& Determine the minimum value that n could Be
b. Make a table of four possibie values of n. Then complete
the table by evalualing the expression for each value of n

© Check by drawing the diagonals of a pentagon and counting
the diagonals,

2

N
i’
o

" 9 Persevere with Problemfdizser constructed the abjects below
using toothpicks

Figure 1 Figure 2 Figur= 3
Wints two different rules that relate the figure number to the number
of toothpicks in each figure.

Sample answer: 2n + 4; 2(n + 2)

diaganals for any given polygen, you can use the expression \.f )
\ i
SR

152+ 3788

¢ W

{ sde |

1duagetal

Sample answers glven:

valiie

4

Uncorrected first proof - for fraining purposes only
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pressions and Equations

Extra Practice

Evaluate each expression i#28, e = 3, f=4, and g= 1.

2010 —¢ 5 nyE. .4¢ 38
e—-3=7 I
- I 4
280 g u_.'l-::l-u_-"_. % F-ag

26.The t‘l[Jlt'.'ui{.‘-“'f. where w is a person’s weight in kalograms, is used o Z018
find the approximate number of iters of blood in the person’s body. How many
liters of Dlood does a 55-kilograms person have?

5 iiters

27 = Model with Mathematiés!c 1o 1 graphic novel frame beiow Let

n represent the number of text messages. Evaluate the expression

15n — 250150 to find the cost of 275 tex! messagBED §7.50

Uncorrected first proof - for training purposes only
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1
pow&f U Test Practice
, U ]
Exercises 28 and 29 prepare students for more rigorous power UP: Test Practice
thinking needed for the assessment )
28. Buthalm has « 25l coi g Y0NS cons, and FEfine 0 her » &
pocket Select th Bppio  piRENErslioRs 1o ¢ arfyldiie ix ptuesmﬁ
28. This lest item requires students to support thelr reasoning or thak tesmeenti the 1old | amobOfchangb B thiiamint' - et-pockelian -
evaluate the reasoning of olhers by justifying thelr response ang T ( I
constructing arguments. (AED 0.5 1% it | (AREDMIX | |k+| (AEDGUX| A
Depth of Knowledge DOK2 Evaluate the expression fora3, =5, and 7= 2. What does thiy
alue represent?
Mathematical Practices  MP1, MP3, MP4 iy
Scoring Rubric AED 1.35; This Is the amount of change Buthalna has in her
2 points Students correctly model, evaluate, and ottt st e et
explain the expression
1 point Students correctly model and evaluate, but 29. The prices of magazines and books al theaslibook falr are BT
lail to explain the expression OR students shown In the table. Determine if each statemiswue of isise !
evaluate and explain, but fail to mode! the _ [ T || Cost
& The expiession 7968 4.95m iepieseitsw | False | Magurnes MD48Y
exprassion . [ |
cost of buying & books and m magazines | Paperback bosks|  AED 70
b. The expiession 12.90(8 m) represents the e W False
29. This test tem requires students to reason abstractly and cost of buying b books and m magazines
quantitatively when prablem sobing. . The total cost of buying 3 books and B oy False
4 i e 5 AED 4365
Depth of Knowledge | DOK1 S
Mathematical Practice.  MP1
1point Sludents cormectly answer sach part of the SPirll Review
question
Define a variable and write each phrase as an algebralc expression,
t 30. B metars lass than the heighet i= the height; - B
g Y 3. Khowis worked B more hours than AmAgt @ =the number of hours Amna worked:ip@
! — 32. Jamal has twice the number of goals as Hasshat /= the number of Hassan's goals; 3f
ple
. - 33. Hareb is 3 years younger than Husah@t n=Husam's age; n-3
,'Q
20 l B 34. The table shows the costs of different camping activities. Over the f =7
summer, Hamdah canoed 4 times and fished 3 tmes. Wite and evaluate =
an expression thal represents the total cost Hamdah spemt canoeing Auctivity Cost '
and fishing Canoeng AED B H
4(8)+ 3(5): AED &7 Fishing MEDS ]

Uncorrected first proof - for training purposes only
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Expressions and Equations

Vocabulary Start-Up

to

N ! |
A seguehtis an ordered list of numbers. Each number it 8 $eqUence I hemate sl e

called Merm In anarithmetic sequence 320 1erm = found by adaing the

same number 10 the previous term

Complete the graygic organizer below.
/avithmetic ™
N _En_cr'quc‘-‘\ucli’_'_i_,/l

. . &
werdy

Detevipe each sequence

Rdd T be b previcus beve

Murper]
Conbnue each jequesce.
1,%.57. 9.

Liskas, 3.138,. |

Add 0.5 to the previous term,

% Real-World Link_

Hersaback RidingThe number of students who went on
2ach horseback riding uip is shown. Do the numbers
represent the terms of an arthmetic sequence? Explan

e t1ala e¢l5
MomberofStudents ©= & © 1 IS
no; The same number is not added to the previous term. The
numbers Increase by 1, 2, 3, and 4,

Which® Mathematical Practices did you use?

Shade the circle{s) that applies.

E) thse Mt Tocks
B k== o Preciioe

OPersevere neh Problems
@) Reson Sersiractly
@cominet = Argument

DMtodel with Matheases

L Vocabulary

et

teim

ailhmetst seQuenIE

) Matsematical Practices
1214

-

Focus narrowing the scope

Objective Describe the relationships and extend terms in
arithmetic sequences,

Coherence connecting within and across grades
Previous

eiplessions mvolving
absolute values

Rigor pursuing concepts, fluency, and applications
See the Levels of Complexity chart on page 361,

ENGAGE EXPLORE

Launch the Lesson

Ideas for Use

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

O @) Think-Pair-Share Have students work in
L0 palrs. Give students 3-5 minutes to complete the
graphic organizer. Have them share their responses with their
partner, then together complete the Real-World Link. Then call
on ane student to share their response within a small group or
large group discussiof® 5,6

Alternate Strategy

€ Have students work In pairs to research geometric
sequences. Ask them to compare and contrast them with
arithmetic sequences by using a graphic organizer. Each pair
can report their findings to a small group or to the entire class.

®s6

Lesson 2 Sequences 3587
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EXPLAIN ELABOK

Ask the scaffolded questions for each example to differentiate
instruction.

L __j J

1. Describe and extend sequences.
m' « What number do you need to add to 8 to get &7
« What number do you need to odd to 13 to get 38?
« What number would you add to each term to find the
next term?S
€ . To find the fifth term, what should you oA 5 to 23.
@ - What is the tenth term83
Need Another Example?
Describe the relationship between the terms in the arithmetic
sequence 7, 11,15, 19, ... . Then write the next three terms in the
sequence.d is added to each term; 23, 27, 3
2. Describe and extend sequences.
@ . What number do you need to add to 04 to get
06702
« What number do you need fo odd to 0.6 to get
0870.2
+ What number would you add to each term to find the
next term0.2
€ . To find the fifth term, what should you diafd 0.2
10 1.0.
« What should you do next€ontinue adding 0.2 to the
previous term.
{I® - What is the tenth term? Describe how to fin@X;
Sample answer: since you know the Tth term, you need to
add 0.2 three more times to 1.6; 1.6 4 3{0.2) = 2.2
Need Another Example?
Describe the relationship between the terms in the arithmetic
sequence 01, 0.5, 0.9, 13, ... . Then write the next three terms
in the sequenceEach term is 0.4 greater than the previous term;
17.21,25.

13 is added to
the previous term;
«.52,65,78

3is added to
the previous term;
v 16.19.22

0.3 Is added to

the previous term:
22,2528

0.5 s added to
the previous term;
A 455055

Describe and Extend Sequences

In an arithmetic sequence. the terms can be whale numbers,
fractions, o decimals

1. Describe the relationship between the terms In the arlthmetic

sequence 8, 13,18, 23, ... Then wilte the next three terms In the
sequence.

81,8 3,

Eaih torn foir g

Continue the patiem to find the next threa terms
23+5=28 28+ 5=33 353+5=138
The next thiee terms are 28, 33, and 38

2. Describe the relationship between the terms In the arlthmetic
sequence 0.4, 0.6, 0.8,1.0, ... . Then wrlte the next three terms in
the sequence.

04, 06,0810 ..

Continue the pattern to find the next three terms.

10+02=12 12+0.2=14 14+02=16

The next three terms are 1.2, 14, and 1.6.

Gok 1+ Do these problems 1o find out.

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

20,13,26,39,. b. 4, 710,13,
€ 10,13,16,1% _ d. 2530, 35,40,
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Expressions and Equations

Write an Algebralc Expression

In a sequence, each term has a specific position within the sequence
Considger the sequence 2.4, 6,8

.-\_A‘"Il-'rg::‘" J ':'.I_i:. il JI
2,465

MNotice that as the positon number increnses by 1, the vaiue of the
term increases by 2

Posltien  Operstion  Vahse of Term
i fel= 2
4

e . - &
. g

i
» *

&

8

1 t I

C R R

2

H
4 4.7
You can aiso write an algebraic eapression to represent he
relationship betwesn any W& in a sequence and it position in the

sequence. In this case., if n represents the position in the sequence.
the value of the term is 2n

3. The greeting cards that Badria makes are sold In baxes at a gin
store. The first week, the store sold § boxes. Ench 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?

| Posifion  Operation  akse of Tesm

L]

o

1 5
2 L

W | W

R IYE
o

(0] E ]

Each term & 5 fimes its position. 5o, the expression is 5a
Sn u

i S5{100)= 500

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

Arithmelic
Sequences
L ]
Sirttrs the prssus
B Sl g -
A pwed R, b @ FiTEs
eh sl 0y

—t

)
3. Write and evaluate an algebraic expression.
@ . What do you need to fincthe number of boxes sold at
the end of the 100th week
« After Week 1, how many boxes of cards are sdid?
« After Week 2, how many total boxes of cards are sold
Week 37 Week 410;15; 20
@ « What is the relationship between the number of weeks
and the pumber of boxes sol/dhe number of boxes
sold is equal to 5 times the number of weeks.

+ How can you represent this situation with an
expression ‘Sample answer: Let represent the number
of weeks and B represent the total number of boxes sold.
@ . Suppose the first week, the store sold 8 boxes, then
each week after that, the store sells 5 more boxes
What expression could you write to describe the
situation? ExplainSn + 3; Sample answer: The terms are
8,13, 18, 23, ... The value of each term is equal to 5 times the
term position plus 3.

Need Another Example?

Humaid started a new exercise routine. The first day, he did
2 sit-ups. Each day after that, he did 2 more sit-ups than the
previous day. If he continues this pattern, what algebraic
expression can be used to help find the number of sit-ups on
the nth day? Use the expression to find the number of sit-upsl
on the tenth day2m, 20 sit-ups
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Guidsd Practice LTI ZETE T TR LTV

'
Formative Assessment Use these exercises (o assess

. : ) Gak IHT Dethis problem to find out.
students’ understanding of the concepts in this lesson. .

& Mihe pa e continues, what aigebraic expression can be used to
fingl the number of circtes used in any figure? How many circles wil

201 If some of your students are not ready for @“ Pofiact
Seppone

#5550 assignments, use the differentiated activities below. Fugwre | ik be'in the Sath fiqure?

% cinclen, Figwre T had
I €@ Pairs Discussion Have students work in pairs to + ciles, o Figure Y hnd
complete Exercises 1-3, Iif they are having trouble finding what 7 cleier. Wk m §
needs to be added to each term, give them centimeter cubes WEEEAT o §
to build figures represented by each term in the sequence. e = g8

—

Then, each pair trades thelr solutions with another pair of 20+ 1 = Fgwel  Fiwel.  Figunl
students and discusses any differencdBi1,4,5,7 |

e IS0
I @ Trade-a-Problem Have students create their own
arithmetic sequences, similar to Exercises 1-3. Challenge them

to use fractions and mixed numbers in their sequences. Also Guided Practice EJ

challenge them to have a different first term than what they will

use for their common difference. Students trade their Describe the relsticnship betwaen the tayms in anch arfthmetic sequance. Than

problems, solve each other’s problem, and compare solutions, Ve M famct Shems fereis Iy mhch s ARSI

If the solutions do not agree, students work together to find 10,9182 (249149, 3.1,11,12.13,

the errorsf@ 1.7 4915 added 1o the previous | S Is added to the previous | 01 Is added 1o the previous
term; 36, 45, 54 term; 24, 29, 34 term; 14, 1.5, 1.6

4. Abest has a doll collection, The table shows the total number of dolts ind

A i Nw |
her collection for thres years. Suppose this pattem continues, Wrilte an “.' i

0’ algebraic expression to find the number of dolls I her collection after d 2

ﬂf n years. How many dolls will Abeer have after 25 years? | 7
i 1 18
B, 150 dolls

ok 3 - -
‘) “- 5. G Building on the Essential Questibm|ai why the | T 1

2018 Lo following sequence is considered an arithmetic sequence} |
- l Hens coufid gub are you aboub |

R AR L. sequence 57 Check the box |

Hamb gyl Leos, [

Sample answer: R ls arithmetic because sach term . e e, (

Is found by adding the same number. 4, 1o the | |

previous term. ' |

EEE g — i
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indéependent Practice

Describe the relationship between the terms in each arithmetic sequence. Then
write the next three terms In each sequen e e |«

10,7421, 2171319, . ¥ 26,34.42,50,
7 is added 10 the previous 6 is added to the previous B is added to the previous
]
== term; 28, 35, 42 termy; 25, 34, 37 term; 58, 66, 74

4.01,04,07 10 5, 24,32 40,48, 6. 20314253, .
0.3 is added 1o the previous 0.8 is added to the previous 1.1 Is added 1o the previous

term; 1.3, 1.6, 19 term; 5.6, 6.4, 7.2 term; 64,75, 8.6

MReter o the table shown If the: pattern cantinues, what algebraic

Month  Height
expression can be used to find the plant's hedght for any month? | fem)
What will be the plant's height at 12 montiEsRie 3 ! 3
3m 36 cm 2 §

1 g

8. ' Model with Mathemati€sriain how the number of text
messages Badr sent and the cost form an arthmetic sequence. Then
write &n expression to find Badr's text messaging bill if he sends n text
messages over 250
Sample answer: For each text message over 250, the cost Increases

by AED 1.50; 1.5n 50,

Expressions and Equations

EXPLAIN ELABORATE EVALUATE

IPl;a.cti“ce-.and Apply

Independent Practice and Extra Practice

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

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

Exerclses
1-7,14-23 8,9,24-28 10-13
Level 3 ‘ .
Level 2 ¢
Level 1 ‘ .
Suggested Assignments

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

L AL Approaching Level 1-7,9,10, 27,28
@ onlew | 1-7 0dd, 8-10,27.28
€ | Beyond Level 8-13,27.28

Watch Out!

Commen Error If the expression for finding the nth term of a
sequence is incorrectly determined, the terms that are found
using that expression will also be incorrect. Have students
check their expressions using all of the numbers that were
given to them in the sequence,

Uncorrected first proaf - far training purposes only
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&) MATHEMATICAL PRACTICES
- EmphasisOn

1 Make sense of problems and persevera in

solving them 113
3 Construct viable arguments and critique the 23
reasoning of others i
4 Model with mathematics 9,10
5 Use appropriate tools strategically. B

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

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

Write the sequence 8,16 | 24, 32, . on the board
Then have students find  the Sth term of the sequerf@.

In Exercise 9, remind students that the coordinate plane
can be used fo plot ardered pairs. The harizontal axis is the
x-axis and the vertical axis is the y-axis. To plot an ordered
pair (x, ¥}, the x-coordinate corresponds to the number
along the x-axis and the y-coordinate cormesponds to the
number aleng the y-axis.

. D Multiple jonBhaya is stacking boxes of tissuess for a
store display. She stacks 3 boxes in the flrst minute, & boxes by the end of the
second minute, and 9 boxes by the end of the third minute. Suppose the
patiern continues for pans a-d

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

El1/2/s]/a]s ™
¥ 3 6 9 12/ 15
¢ Graph Graph the table of values from part s on the 0
coordinate plane. Lel « represent the number af w

mirites and ¥ represent the number af boxes
Then describe the graph

Sample answer; The number of boxes increnses by 3
each minute. The poliits appear to fall In a stralght line
passing through the origin,

d. Numbers How many bomes will be displayed aftel
45 minutes?
135 boxes

EE

|
i

Cuamsl

123 4«45 67T B®10
Mumbar of Minutes

[‘_J_l; H.0.T. Problems Higher Order Thinking

. ﬂ Justify Concluslon®' iz flve terms of an arithmetic seguence and
describe the rule for finding the terms
Sample answer: 5, 6, 7, B, 9, .4, where n represents the position of

the term
% Persevere with Problembat all sequences are arithmetic, But, there

Is still & pattern. Describe the relationship between the terms In each sequence.
Then write the next thres terms In the sequence.

12.0,2,6,12,20,.
+2,+4,+6,+8, ...30,42,.56

Mm1L247MN,.
HM+2+3 +4 .:9.322.29

13 ™ Persevere with Problemsc= 31 anthmetic sequences to find the
number of multiples of & between 41 end 523, Justify your reasoning
E1;, Sample answer: The multiples of & from 411to 523 can be represented by
the sequence 42, 48, 54, ... 522. The expression 6n + 36 represents this
sequence. When n = B, the value of the expression s 522. So, the 81zt term

of the sequence |s 522. There are 81 muitiples of & between 41 and 523,

T 4 —
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Expressions and Equations

Extra Practice

Describe the refationship between the terms in each arithmetic sequence. Then
wilte the next three terms in each sequence.

.19 31 43 55 15. 6,16 26 36 6. 33 38 43 48,
12 i e ro Hae providuad 161t mAdcA 7 vive previess 5 16 sdded te the previous
e €7, 71,11 ravw, 45, TE, L4 term; 53, 58, 63

-y

. 45,60, 75,2.0 8.12,32532.72 . 46,866,126, 166,
1.5 Is added to the previous 2 s added to the previous 4 iv added 1o the previous
term; 10.5, 12.0, 13.5 termy; 9.2, 11.2, 132 term; 20.6, 24.6, 28.6

20,18, 33, 48, 63, 21. 20, 45, 70, 95, 2. 38, 61, 84, 107,
15 |s added to the previous 25 Is added to the previous 23 |s added to the previous
term; 78, 93, 108 term; 120, %45, 170 term; 130, 153, 176

23. @ Reason Abstractificier 1o the figures for parts a and b.

Figure 1

a. Describe the relafionship between the figures and the number of
rectangles sthownEach figure is 8 less than the previous figure.
b. H the patt=m continaess, how many rectangies will be in the next
2 figures? 40, 32
The terms of an arithmetic sequence can be related by subtraction. Write the
next three terms of each sequence.

24.32, 77,22, 17, 25.45 42, 39,38, 26.105,10,25,9,
12,72 33,30.27 85.8.75

Uncorrected first proof - for training purposes only
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Exercises 27 and 28 prepare students for more rigorous
thinking needed for the assessment.

27. This test item requires student to explain and apply mathematical
concepts and solve problems with precision, while making use of
structure.

Depth of Knowledge | DOK1
Mathematical Practice | MP1

Students correctly answer each part of the
question.

1 point

28. This lest ilem requires student to analyze and soive complex
raal-world problﬁms lhrnugl‘l the use of mathematical lools and
models.

Depth of Knowledge DOK2
Mathematical Practicess.  MP1, MP4

Scoring Rubric

2 points Students correclly complete the lable, plol
| the paints, and find the number of photos.

1 point Students correctly complete the table and

find the number of photos but fail to plot
the points OR sludents complete the table
and plot the paints but fall to find the
number of photos OR students incormectly
complete the table but plot the points and
find the number of photos based on the
ermor in the table

power Up! 1est Practice

Z1. The table shows the first B terms of 8 \ 2 3 1 8 g
sequence. Determine if each statement | |
is true or false ) 5 0w g
a. The e:ple—sblan\al +1can be used to
find the nth t2rm of the sequence WTu 4 Fol s
b. The 8tn term of the seguence is 65, BTy e Fal 1]
€. The table represants an arithmetic sequence Trucll False
28, Najot is putting photos in an album, She puts five pictures an the first page
Each page after that comains five plciures. Suppose the pattetn continues
Complete the table of values for 1, 2. 3, 4, and 5 pages. Then graph the table
of valises on the coordinate plane. Letr represent the number of pages and y
represent the total number of photos,
_
1 5 E
2 10 ]
3 15 i
g 20 0
. 1214547 a°
7 25 Number of Pages
How many photos will Najat have on 20 pageg? 100 photos
Spiral Review
Evaluate.
2f=1 3= 27 30, g =84 3
2. 10¢ = 10,000 =8 13 A= 16,808,
35. Omar goes o the baiting cage. He purchases thvee tokens
and rents & helmet i he spends a total of AED 65, how much Batting Chpe Fiices =
is each token? Tekens R 5
3
AED 15 Helmat Reatal  AED :’L_ &
3

)

"

S —
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Expressions and Equations

Inquiry Lab

Sequences

Q HOW can geometric figures be used to model numerical @ﬂ',:l":',':“‘"
potterns? 13

section of fencing, 7 planks for
g The fence seciions are
» how many planks would be

A fencing company uses 4 planks of wood for on
two sections, and 10 planks of wood for three
represented w hown, Delermy
used o creaie S s ns of fencing

BN

Hands-Of Activity

el

(Step 2 Find a patiern in the table. Then fill in the number of planks that
would be in 4 and 5 sections of fencing

Number ol Mamber
Sections  of Planks

| 4
2 7
3 [v) ’f
s 13
5 1%

5_13_2 Check your work by using toothpicks to show 5 fence sections
Draw the resuft in the space below

. So,therewil® "8 planks in 5 sections of fencing

-

Focus narrowing the scope
Objective Explore patterns in sequences of geometric figures
Coherence moving from concrete to abstract

Now Next

Students examine sequences formed students create algebrole
from geametric figures representatior I eOmetr
o

Rigor pursuing concepts, fluency, and applications
See the Levels of Complexity chart on page 366.

EMGAGE EXPLORE

Launch the Lab

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

Uncorrected first proof - for training puru! only
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O @ Tell students that number of toothpicks represents |

the number of wood planks needed for each section.

Ask:

« What number is added to the number of sections to find the
next term?™

+ Whot number is added to the number of planks to find the
next term?3

O @ Have students work in pairs to alter the activity (and

fence specifications) so that & planks are needed for 1 section,

9 planks are needed for 2 sectons, 13 planks are needed for

3 sections, and so on. Then have them complete a table similar

to the one in the activity and use toothpicks to show 5 fence

sections. There should be 21 toothpicks for 5 fence sactions.

Inquiry Lab Sequences 368
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Encace EXPLORE EXPLAIN ELABORATE EVALUATE

E Collaborate

The Investigate section is intended to be used as a small-
group investigation. The Create section is intended to be used
as independent exercises

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

Exerclses
-3 46
Level 3 . .
Lovel 2 i
Level 1 B .

(AR | nvestigate

1 @ Pairs Discussion Have students work in pairs to
complete Exercises 1-3. Have them trade their solutions with
another pair of students and discuss any differen@es, 3,7

¢ CETD

€ @ Trade-a-Problem Have students create their own
pattern with toothpicks. Students trade their patterns with
anather student and write an expression for each other's
pattern(@ 1,7

. Students should be able to answer "HOW can
geometric figures be used te model numerical patterns?”
Check for student understanding and provide guidance,
if needed.

Investigate

ST

Wark with a partner. Complete the table. You can use toothplcks to

continue each pattern if needed,
1 Figure  Mumber of
Number  Toothpicks
| | “
Figurn 1 Fauen J 2 I
3 13
Figate 3 ¥ ¢

L Refer to Exercise 1. Wiite an expression that could be used 1o find the
number of toothplcks that would be needed for any figure.
S+

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

51 toothpicks; Evaluate Sh 1 for = 10; 5{10)+1=51.

4 DReason Abstractly:=fer 1o the actvity, Wite an expression thit could be
used to find ihe number of planks In any number ol sections.

An+1

5. 9 Justify Conclusionwsc the expression in Exercise 4 to find the
number of planks that would be needed to create 10 sections of fencing
Expiain

31 planks; Evaluate 3a 1 for = 10; 3(10+ 1= 31.

6. ‘ HOW can geometnic figures be used to model numeslcal pattemis?
Sample answer: Using a geometric flgure to represent each number In a

pattern helps to visualize the pattern.

1 14— e
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Expressions and Equations

Real-World Link

Briving Miss Fatema drives up and down her streéet to complete

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

The numbet of blocks between the places are also shown.

Pt - v B iR
2 bloeics | 3 biech| - ) b ( -
" X AE e I TR , }
2y i = i

1 Suppose Miss Fatema drives from home (o the game
store and back Write an expressaon 1or each distancs

from home to
the game store:2 +1

from the game
store to home: 1 +2

L Circle the property that is i
 Commuintive )

3. On Monday, Miss Falema ditves from homie, stops at
the library, and then drives to the football field. On
Tuesday, she dives from home, stops at the game
store. and then drives to the footbal Beld. Write an
expression for aach distance.

Monday. 2 +{1+3) Tuesday: R+1+3

trated in Exercise 1

Associalive

4. Circle the property that is ilustrated in Exarcise 3

? ?

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

Commiitative

O thse Mat Tocs
® st o Preciion
@ Make L= of Struchine

(OPervevere neh Problems
@ Resmon Bzt
@cominet = Argument

D Maciel with Mathemzics @ Use Repeated REamsnning

Properties of Operations

HIOW eah yo
and vymdioh
mathematc.al e

Musgplcatve idemtity Property
MuSiplicaive Proporty of Zero
oA

A 4
Focus narrowing the scope

Objective |dentify and use mathematical properties to simplif
algebraic expressions.

Coherenceconnecting within and across grades
Previous Now Next

Students use mathematical Ludents v
propeities (o simplity Al s
) Witk algebale sxpressions | presiice

Rigor pursuing concepts, fluency, and applications
See the Levels of Complexity chart on page 371,

ENGAGE EXPLORE

.} Launch the Lesson

Ideas for Use

You may wish to launch the lesson using a whole group, 5ma|[
group, think-pair-share activity, or independent activity.

= @ Think-Pair-Write Have students work

“ 0 in pairs. Give them two minutes to think about
the verbs commute and associote In everyday use. Have them
discuss their ideas with their partner. Then have students
write how the everyday uses of these verbs apply to the
(&ommmative Properties and the Associative Properties,

1,6

Alternate Strategy

€ Have students generate a list of words that are similar to
Commutative and Associgtive, such as commute, commuter,
associates, ossociated, and ossociatid® 1, 6

Lesson 3 Properties of Operations 367
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S T ]
Ask the scaffolded questions for each example to differentiate AL L) Properties of Operations
instruction.
Werds TheCommitative Propertyaies that the arder in which numbery
. ofe added or multiplied does not change the sum
J = o produst
Addition Miiliphcation
1. identify properties. Symbols @+ b=b+0 o b=t
m' = What is the order of the numbers and variables on the '
Examples G+ 1= 1+6 7+3=3.7
left side of the equation2, S,n
» What s the order of the numbers and variables on the Words Theissociative Propertyaies (hat the way in which numbers afe
nght sicle of the r‘c,’t!fifi(‘rf?. 5.n prouped when they are added of mullipllied does not change Jhe
« Did the order changeflo R e
- What changed®he grouping ey p—
€ - What do the grouping symbols indicoffiie Pmash et ot s e o {Bec) ={a-bj-c
parentheses Indicate the operations that are to be Examples  2¢ (34 8)= [2+ 3|+ 8 3¢ e 5)= (3 4):5
performed first.
« Wh o ide of the eg n simplify
What does each side of the equation simplify 10F A SOYis o sindement that i tne for amy number, The following
+ What property does this statement properties are alsd tue for any humbers.,
ilfustrate? Associative Property of Multiplication e T —= = =
- o . Property | Words | Symbals  Esnmples
@ : What properties are shown by the statement 5 + WWhioh 0 /n acdetd 2 any numtes, e + 0 = 8 -0
N c ) te Baddetive Iederitity dded 1 wnbet, e + 0=a B+0=0
(0 4 x) = x + 5Tommutative Property of Addition | suam is the prreses | 0+a=a | D+2=9
Wit ary b [ mielple by ), A«1=a §e1=4
and the Additive Identity Property mum g b e [ fonms | 1:525
Need Another Example? Multiplicative | inen any number s muatilied by, 6= 8-0=0
Name the property shown by the statement(3.m).2=12+ Propeciy ol fero | the prodct i 0 Osa=0 | 0-8=0D
(3 + m). Commutative Property of Multiplication
p‘ Myf 1. Name the property shown by the statement
/ -% 2. (540} =124 5) o0,
L _' ~ The arder of the numbers and varssbie did nat change, bl their
. P.I:;.. g o Commutative 4) grouping did This Is the Asseciative Propeny of Multiplication
* 1 Gok I p, these problems to find out. 4
[ Idem + ]
mta) LS il L424x+y=82+y+x b IW+0=3x ]
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Expressions and Equations

[T —

——

You may wonder if any of the properties apply to subtraction of divisiof.
If you can find gountetexample:n example that shows that a conjecturs
is false, the property does not apply.

2. State whether the following conjecture Is true or false, If folse, |
provide a counterexample,

Division of whole numbers is commutative
Write two division expressions using the Commutative Property
B+3L3515 ras s
L
The conjecture is false. We found a counterexample, That is
15+ 3 4 3 +15. S0, division is not commutative.

_;Gﬁll!uﬂynu«numu 1=y

& The dilference of two different while numbers is ahway le |
than both of the two numbers Iy <

©

3. suha wants to buy a sweater that costs AED 68, sunglasses that
costs AED B4, 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 rearmange the
numbers using the moperties of math. Look for sums that are
multipies of t2n,

68+ Ba+ 32+ 26
=68+ 32+ 84+ 26 trom Pty of By
=(68+ 32|+ (B4 + 26)  Lvwrwnes Fro
=100+ 110 Adsd
=210 T
The total cost of the tems |s AED 210

| Got I¥7 Do this prablem to find out. | o=
d. Khamis made four phone calls from his cel phone tneycals
lasted 47, 9.4, 2 3, and 106 minutes. Use mental matigdwe
total amount of time he spent on e phone

| A Zmin

2. Find a counterexample.
@ . Whot is o conjectureBample answer: A statement that
has not been proven,
+ What is o counterexamplafh example that shows a
conjecture s false
€ - Why does the Commutative Property not apply to
division?Sample answer: The order in which you divide
matters,
@ - Write an equation, using the inverse operation of
15 + 3, that illustrates the Commutative Property of
Muttiplication15 « ?1 =?’ «15
Need Another Example?
State whether the following conjecture is true or false. If false,
provide a counterexample: Subtraction of whole numbers Is
associative. false; Sample answer: (R25)— 3412 —(5-3)
3. Use mental math.
@ « What are compatible numbers in additioninbers
that are easy to add mentally
+ In the example, what number is compatible with 387
Why? 22; 38 and 22 have a sum of 60, which ends in 0
+ In the example, what number is compatible with 14?
Why? 16; 14 and 16 have a sum of 30, which ends in 0
€ « Look at the cost of each item. Which pairs of numbers
can you add mentally? Explaid8 and 22, 14 and 16;
Sample answer: The ones digits in each pair make a ten
(8+2=10and 4 4+ 6 =10).
« What property will allow you to reorder the addition
expression "Commutative Property of Addition
+ What property will allow you to regroup the numbers in
the expression Associative Property of Addition
Y - Give an example of o problem where you would want
to change the order of the problem to find a product
mentalfy. Sample answer; 4+ 18+ 25=4+25+18
Need Another Example?
In a garden, a decorative pool In the shape of a box is 2
meters deep, 17 meters long, and 5 meters wide. Use mental
math to find the volume of water in the pdidDd m’
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4-5. simplify expressions,

@ . Refer to Example 4. What other term is like 77 Wiy?
They are known values.

» Refer to Example 4. Can you add 7 and g? Explom.

You don't know the value of

@ - Refer to Bample 4. How can you rewrite (7 + g) + 5
so that you can add 7 and Siwitch the order of 7 and
g, then regroup so that 7 and 5 are added first.

@ - Refer to EBxample 5. What does the exponent indicate?
The variablen is multiplied by itself.

Need Another Example?

Simplify 6 + (d + 8). Justify each step.

6+ +8=6+(8+0d Commutativef)
= (6+8)+d Associative4)
=1+d Simplity.

Guilded Practice

Formative Assessment Use these exercises 1o assess
students’ understanding of the concepts in this lesson.

S5 If some of your students are not ready for
S5 assignments, use the differentiated activities below.

1 @@ Numbered Heads Together Assign students to

3- or 4-person leaming teams. Each member is assigned a
number from 1to 4. Each team completes Exercises 1-4,
making sure that every member understands. If students are
having difficulty coming up with the steps in Exercise 4, supply
the steps and ask students to give the reason. Call on a
specific number from one team to present the team’s solution
to the class. B 1.6

€ @ Think-Pair-Share Have students work in pairs.
Give students three minutes to write five conjectures, some
true and some false, about properties of whole numbers. Have
them share their conjectures with their pariner. Each pariner
should identify the conjectures as true or false. If false, students
must give a counterexample, Call on one student to share a
c"?n[ecture within a small group or large group discussion.

.37

N e 43 2)

Name the property shown by each statements . |
1. 3m. 0. 5m=0 Mulliplicative (0)

counterexamplaiuss I
Subtroction of whole numbers fs ossociative.
fales; Sample answer: (8 5)— 348 — (5-—3)

4. Simplify 9ci (8 + 3c). Justity each stepteampies 1-1)

=8¢ +{3c + B) Commutativet)
=(9c +3c)+8 Assoclative 1) r
=12c+8 Simplify.

5. . puilding on the Essential Questian: ain the

difference between the Commuiative ond Associative
Propemes Sample answer: The Commutative Property
allows you 1o add or muitiply In any order whereas the |
Associative Property allows you 1o group the numbers |
in any way. !

Teidd =Tc

Simplity Algebiaic Simplity each expression. Justity each step,
_,“"m""'_m", N AR R
Vo g ovem ol pemivie F+g+5=lg+7+5 o Proge
e ant =g+ {7+ 5 Lok Propin
-g+12
?”-‘:l:::=" E. lm.1']'m
Commutotive &); (e Mjem o= (11 «m) e m trmailabive Pt
(@ +2)» 3¢, =11 +{m 1) Esarialye Fro|
Assoclative by - Tt iy
8 » 3¢, Simplity;
'-'I"";":;“”‘.:T' [ Gok 1T by this problem to find out.
. 24¢, Simpiify

Identitg|

3 State whether the foliowing conjectiure is frue of folse. | folse, provide a

Rate Yourself!

v ol Multiplicedion

Hve you vemdy a woye ow?
Mehucﬂn%ﬁﬂﬁu_|

(vee (3 )ne )

Gulded Practice ’J

vy 4 — e

Uncorrected first proof - for training purposes only
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Expressions and Equations

Indépendent Practice

MName the property shown by each statemeit =

1 a+ib+ A= +2)+0 2B+ 0=5+x

Commutatives) Identity f)
Y16+ (c+ 1T = 16+ ¢} +17 4 deer0O=0
Associative f) Multiplicative (0)

5. % Use a Counterexampliate whether the conjecture is true or false
If faise, provide o counterexamphs

Division of whole numbers /s ossocialive
false; Sampie answer: (24 8) +2 #24 + (4 + 2)
6. Huda ordered o soda for AED 275, a sandwich for AED 8.50, and o desser for
AED 3.85. Sales thx was AED 115. Use mental math to
fired thee total amount of the I Explain AED 16.25:
Sample answer: AED 3.86 AED 1.15= AED 5 and AED 275 AED B.50=
AED 2.50+ AED 0.25 AED 8.50=AED 11.25. AED 125 AED S=AED 16.25

Simplify each expression. Justify each step.

7. 15+ (12 4 Bo) 8. (Sn+9)+2n
= [15+12) +8o Assoclative§) =9.5n):2n Commutatived
=27+80 Simplity. =9 (5n«2n) Associativex )
=8. 10nd Simplity.
=@+ 10)+n? Associative )
=90n? Simplify.
ni\"ﬂ"-ﬂ 10. [Am+ Z)+ Sm
=3x+(x=T) Commuativex) =2 - 4mj}+ 5m Commutative)
={(3xe ¥)e7 Azzoclative §) =2 . {4m.5m) Associatives)
=3x2.7 Simpiity. =32.20m Simplify.
=3.7.22 Commutatives) ={2 - 20)m? Associativex)
=@ T2 Associative ) =40m? Simplify.
=212 Simplity.

EXPLAIN ELABORATE EVALUATE

Practice and Apply

Independent Practice and Extra Practice

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

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

Exerclses
1-10,16-26 11,27, 28 12-15
Level 3 ; ©
Level 2 ¢
Level 1 { .
Suggested Assignments

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

@Y | approaching Level 114, 27, 28 |
@ |onLevel 1-9 odd, 11-14, 27,28
m | Beyond Leve| 11-15, 27, 28 |

Waich Out!

Commeon Error Some students may think that Exercise 1
represents the Associative Property of Addition because the
statement uses parentheses. Explain to students that the
variables and numbers grouped together inside the
parentheses would have to change for the Associative
Property to apply, suchasa + (b +12)= (o + b) + 12.

Uncorrected first proof - for fraining purposes only
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M

Independent Practice

Name the property shown by each statements <

1 o4+b+ 1={b+ 12+ 0 2 (5+x)+0=5+x

Commutative§) identity
G+ (c+ M= 6+ c+17 4 dee.0=0
Associative ) Muitiplicative (0)

5. @ Use a Counterexampliiate whether the conjecture Is true of falss
¥ foise, provide & counterexamplisisie 2

Divizion of whole numbers |s ossociotive
false; Sample answer: (28 4) +2 $24+ (4 + 2)

6. Huda erdered a soda for AED 2.75, a sandwich for AED B 50O, and a dessert for
AFD 3 BS. Sales 1ax was AED 115. Use mental math to

find the total amount of the bill, Explaine-ee 3 AED 16.25;
Sample answer: AED 385 AED 115= AED 5 and AED 2.75 AED B.50=

AED 2.50+ AED 0.2% AED B.50=AED 1125, AED 1.28-AED 5=AED 16.25

Simplity each expression, Justify each stépege: d o0 ”

7. 15+ (12 + 8a) 8 (Sne9).2n
= (15412} +80 Assoclative) =[@.50).2n  Commutativef)
=2T+80 Simplify. =9.(5n.2n)  Assoclativey)

=9. 10 Simplify.
={9. 10)+n? Associativey )
= 90n? Simpitty.
g ENOY I 0. {4m- 2+ 5m
=3ke+(x=T Commutatives) = (2 «dim)s Sm Commutative)
=(@xs M7 Asseclative §) =2. (4m.Sm) Associatived)

! =3x2.7 Simplify, =2.20m? Simpiify.

=3.7.02 Commutatived) = (2« 20)m? Assoclatived)

i =@Nx Assoclative §) =40m? Simplify.

- =21t Simplify.

Uncorrected first proof - for training purposes only

EXPLAIN ELABORATE EVALUATE

Practice and Apply

Independent Practice and Extra Practice

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

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

Exercises
1-10,16-26 1,27,28 12-15
Level 3 l 3
Level 2 Y
Level 1 *, .
Suggested Assignments

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

@ | spproaching Level 1-14, 27,28
@ onLevel 1-9 odd, 11-14, 27,28
D | Beyond Lovel 11-15, 27, 28

Watch Out!

Common Error Some students may think that Exercise 1
represents the Associative Property of Addition because the
statement uses parentheses. Explain to students that the
variables and numbers grouped together inside the
parentheses would have to change for the Associative
Properiy to apply, suchasa+ (b +12)= (o + b) + 12
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&) MATHEMATICAL PRACTICES

: ~ Emphesison - Exerchels)

1 Make sense of problems and persevera in -
solving them

3 Construct viable arguments and critique the 513
reasoning of others i )

4 Model with mathematics 12

5 Use appropriate tools strategically. 21

7 Look for and make use of structure "

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

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

Ask students to give exa  mples of the Associative Prope
and the Commutative P ropertfies students’ work.

Find the Error Students may nesd to be reminded

in Exercise 13 that associotive properties are related
to grouping, while commutative properties are related
to order.

. Simpiify the expression {F 47+ 3)[B+ (2-3]] Use properties to Justity each
step
[7 + (47 + J)[5. (2 . H))L Associatived); (7 + 50)[5. (2 . 3)), Simplity;
S7S. (2. 3]), Simplity; 5T(($2) . 3), Assoclathved); 57. 10 . 3, Simplity;
(57 - 10) - 3, Assoclativex ); 570- 3, Simplity; 1,710

L, H.0.T. Problems s e Thokig

12. @m witth Mathematied//ite about something you do every day that
is commutative, Then write about another situation that s not commutative

See students” wark.

13. S Find the Erretansour s simplitying 4(5« m). Find his mistake
and comect it.
Mansour Incorrectly multiplied both the §

and m by 4. He should have used the
Associative Property to groupthe S and 8 5 | o, L= 20 . S
together, simplify and then multiply by m>
4. (5 « m}=20m

u® Identify Structurdocs the Assaclative Property alwoys, soimes,
of never hiold for subtraction? Explain your reasoning using examples and
cownsresamples
sometlimes; Sample anwwer: It works for the expression

5 — (6 —0}. 1t does not work for the expression §5 — 6).

15 Q Persevere with Problemikyou take any two whole numbers and add
them together, the sum i= always & whole number. This is the Closure Properiy
for Addition. The set of whole numbers is closed under addition,

a. Isthe set of whole numbers closed under subtraction? It not, give a
counterexample
no; Sample answer: 2 3= —{ and—1 Is not a whale number

b. Suppose you had a very small set of numbers that comalined only O and 1
Wiould this set be closed under addition? If notl, glve a counterexampls.
no: Sample answer4 1= 2 and 2 is not a member of the set.

T 4 — e

Uncorrected first proof - for fraining purposes only
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Expressions and Equations

Extra Practice

Name the property shown by each statement,

16. 9{od) = (Sajb .y T=T
Arsecimrive (X Commutative § )

-y

W1 xeme W5+ lo+ Bl=5+0)+8
Identity ) Assoclative t)

20. State whether the conjecture s bue of folse I falke, provide a 4 .t
Counteexampie

Subtroction of whole numbers Is comrmintive 4 I— f
false: Sampie answer: 10 4+ 4— 10 : ’: ] =

-
21 2 Use Math Tooliine times for each leg of a relay for four runners are 2018,)

shown. Use mental math to find the total tme for the relay team. Explain ..: T?{”
48 5; Sample answer: 12.412.6 =25 and o e
E+12=23 26+ 23= 48 Cuida ni
Majed 0e
Simpiity sach expression. Justity each step,
22.(22 4198} +7 23.18 +{5 + &m)
= [19b+ 22)+ 7 Commutatived | =[18 +5) +&m Associative 4
=195+ {22+ 7) Associative ) =23+ 8m Simplity.
= 19b+ 2% Simpfity.
24 Msid) 25.10v(7
=M.4.3% Commutatived) =10.7.y Commutatives)
=[M.8). s Associative{ ) =0T sy Assoclativet)
=44s Simplity. =Ty Simplity.

. 26.[9 4 314 57 5)- 4]

] (2 +31)+ ST 5). 4], Assoclative ) (40+ SH(T .5) « 4], Simpilfy:
! 45({7. 5) . 4], Simplify; 45[2 (5 . 3L, Associative §);

45.7. 20, Simplity; 45 20 .7, Commutative {}; (45. 200. 7,

i ¥); 900 -7, Simplity; 6,300, Simpiify

Uncorrected first proof - for training purposes only
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Exercises 27 and 28 prepare students for more rigorous
thinking needed for the assessment

27, This test item requires students to explain and apply mathematical
concepts and solve problems with precision, while making use of
structure.

Depth of Knowledge | DOKI

Mathematical Practice |  MP1

Scoring Rubric

1 point | Students correctly answer the question.

28. This lest ltem requires students to reason abstractly and
quantitatively when problem solving

Depth of Knowledge | DOK2
Mathemaltical Practice  MP1, MP7
2 paints | Students correctly place all seven values

1 point Students correctly place five or six of the
seven values

Jgfs 3

2018

power UP! Test Practice

2. The tab le shows the cost of different lems at a bakery. Nourn buys
2 doug hnuts, a muffin, and 2 cookies, Which of the following expressign

rapresents the total cost? Select all that apply toskle | B
W 22 509+ 2(2.25)+ 350 Uasgtiast) 20
Muflin 3150

B 22 50)+ 350+ 2(2.25)

22504 225+ 150) Rall 133
M350+ 2{225% 2.50)

28. Determine o the two expressions in each palr

are egunalent If they are equivalent, select
the property that s llustrated

Commutative Propery
Idantity Propeity
Associative Proparty
Multiplicative Property of Zero

= { Yes Multiplicative Property of Zero
B5 + Jri+ 1w 25 w4 I Yes __ Commutative Property
W+ 0=1h Yes Idemity Property

Spiral Review

Evaluate each expression kw6, b=15, and c=8.
2.a+2n 38 &-5 T4, 0t W

J28-—-9+25 88 M43 +2 74 31380/ 18

35.A package of pencils costy AED 7.25. A new emser costs AED 175,
Write an expression to find the total cost of 3 packages of penclls
angd 2 erasers. Then find the tolal cost.

AED 7.35(3F AED 1.75(2k AED 25.25

Uncorrected first proof - for troining purposes only
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_4_.

The Distributive Property

. Easantisl @ vestie
& Real-World Link @'—.——’

School SuppllesMazen buys three notebooks that cost AED 5 each
He also buys threée packages of pens AED & each

HOW cah you e rumbers and
ylnds Le iefr et
mathemate.sl ex”

1. Write an expression that shows the cost of ihree notebooks
added 1o the cost of thiee packages of pens

)

3 w5+ 3 xs

2. Write an expression 1hat shows three limes the 4oF
cost of one notebook and one package of pengs’
=b l+] W,ff' 7 f

o

!{!-!

3. Evaluate both expressions. What de you notice?
AED 33; AED 33; The expressions have the same value.

AED 3 each and five
the expressions that

4. Suppose Mazen buys fve note bocketoost
packages of pens that cost AFD 7 eafincke
represent Mazen's purchases

5. Suppose Mazen buys two neshatco st AED 1each and two
folders that cost AED 150 eﬂﬁ'ﬂ:& the expiessions that
represent Mazen's purchases

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

OFersevers with Frodiems:
Ohieson Abstracily
Decentroct an Arguament
'@ima ity Mot

Eizz sty Tooks

(Eltrmre 1o Fresition
@Mz U= of Sinxrture a F
(Dse fepested Sesmones Uncorvacted first proot=for fraining purmu only

o ———

Expressions and Equations

Focus narrowing the scope

Objective Apply the Distributive Property to rewrite algebraic
expressions.

Coherence connecting within and across grades
Previous Now

1l Students use the

v algetral Distiibutive Prapeny I iy
to simplity algebraic tactor linear expression
ENRIERsINS

Rigor pursuing concepts, fluency, and applications
See the Levels of Complexity chart on page 379,

ENGAGE EXPLORE PLAIN ELABORA EvA

Launch the Lesson

Ideas fo r Use

You may W ish to launch the lesson using a whole group, smal
group. thi nk-pair-share activity, or independent activity.

© € @) Pairs Discussion Have students work in

L2 pairs to complete Exercises 1-5. Then ask them to
consider how they could apply this concept to mentally
multiply 54 by 22. Have them discuss their findings with
another pair of studentd® 1,7

Alternate Strategy

€ Give students two-sided counters. One side represents
AED 5 for each notebook, and the other side represents

AED 6 for each package of pens. Have students model the two
different situations in Exercises 1and 2. They can then assign
different values to the counters to model Exercises 4 and 5,

147
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EXPLAIN ELABOK

Ask the scaffolded questions for each example to differentiate
instruction.

Words Thes D Baitiive Property.atos thud to m gitiply 5 sum o
oferent @ by 0 NUTDE!, Muply #Bch 1 Inside the

(! I_ ! - J 0 teld paenth eses by the numbewtside the  parentheses

Symbols  ©ip + ol = ob+ oc ofp — &) = ah - o

1. Evaluate expressions. Examples 4B+ 2 =4.6+4.2 W -5=3.7-3.5

@ . What number is outside the parenthesd&?
+ What does it mean that 8 is oulside the parentheses?

Sample answer: 8 is being multiplied by both —9 and 4. :U:.;aa:u::::f {Jl: ?:;tfLﬁ:::i:ﬂ;g;m:‘l;:ff{:;&E;Jimmnm
* How can you use the Distributive Property in the e
Example? Multiply each term by 8, then add. LN
€ - Do you need to multiply the first term, the second term, i g -l

or both terms by 8both

.
s After you distribute the multiplication, what should you [
do? Add the two products. | lm Im
QY - What does the word distribute mean in everyday use? LR [N
Sample answer: lo spread something out —

« How does the everyday meaning of the word distribute

relate to the Distributive Propert$a@mple answer. II nEy . oo Wl by i ogedhiee
When you use the Distributive Property, you spread the BRERR  one win the same an
multiplication out over the addition or subtraction. S—}
Need Another Example? 2+ 2 =200+ 2(2)  Daslbiten Props
Use the Distributive Property to evaluate ¥{R). =2x+4 Mattip

T7+347+12;105 The expressions 2[4 2) and 2x4-2 arcsquivalent expressions
Mo matter what ¥ s, these exprassions have the same value.

o .
! 1. Use the Distributive Property to evaluateSt 4).
at0 B[-9 + 4)=g—9) + §4) Expand ising (he Distilbubve Property
-
=—T2+ 32 ar—40 Ml

.35

| Gek I Dethese problems ta find out. E
- 36 o i a S-81 b, FI0-5) ¢ (12-89 '

Uncorrected first proof - for training purposes only
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Expressions and Equations

Examples 5)
Use the Distributive Property to rewrite each expression.
2, ax+7
Q-+ T) = &x) + &7
= &y + 28

3. 6p-5)

- B)=Ep+ (5]
= §p) + §=5)
=6p + [-30)
=6p— 30

4. —2p-3
=3~ Bl=—Zx + {8 =
==} +=A-8B) §
=—2x+16

5. s(-a+7p

§-3x 4 Ty)= -3+ 507
==15x4 36y

| Got B Do these problems to find out.
d. 6lo +4) e [m+3nj8
£ —3iy—10] 9. Lw—g Yy, 2

Uncorrected first proof - for training purposes only

)

2-3. Write equivalent expressions.

€ . How are Examples 2 and 3 differer@B®ample 2 is the
product of a number and a sum, Example 3 is the product
of a number and a difference.

+ In Example 3, why is g 5 changed to p+(-5)?
It helps us to remember to multiply 6 by —5, not 5.
Subtracting a positive integer is the same as adding a
negative integer.

@Y . in Example 3, why is 68 (—30) changed to 6g- 30?
Since they are equivalent expressions, it is simplified when
written as §— 30.

« In Example 3, can you subtract 30 from 6p? Explain
No; they are not like terms,

@ - Refer 1o Example 3. What is another way you car
rewrite the expression, without first changing the
subtraction to odditionSample answer: You can
distribute the multiplication over the subtraction and keep
the subtraction sign; f(— 5) = @ — 30

Need Other Examples?

Use the Distributive Property to rewrite each expression.
a. Mx+5 Mxk+55 b, 5(—8) 5—40

46, Write equivalent expressions.

€D . In Example 4, do you distribute just the 2, just the
negative sign, or the entire numbe? to both
terms? —2

« In Example 4, what is-2 « (8)7 16
« In Example 6, what é «X? :lx

@ - in Example 5, can you add15x and 35y? Explaimoe;
Sample answer: They are not like terms since the variables
are different.

@ - in Exomple 4, why was it beneficial to change
subtraction to addition befare distributirSatnple
answer: |t helped to avoid making a sign mistake by
remembering to multiply —2 by —8, and not by 8.

Meed Other Examples?
Use the Distributive Property to rewrite each expression.
a —3—2) —X+6 b. 2{x— 16) 4 — 4

Lesson & The Distributive Property 377
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Expressions and Equations

)

2-3. Write equivalent expressions.

{ D =) € . How are Examples 2 and 3 differer@B¥ample 2 is the
product of a number and a sum, Example 3 is the product
of a number and a difference.

+ In Example 3, why is g 5 changed to p+(—-5)?
It helps us to remember to multiply 6 by —5, not 5.
Subtracting a positive integer is the same as adding a
negative integer.

€ - in Example 3, why Is 68 (—30) changed to 6g- 307
Since they are equivalent expressions, it is simplified when
written as 6 — 30,

« In Example 3, can you subtract 30 from 6p? Explain
No; they are not like terms,

@ - Refer 1o Example 3. What is another way you car
rewrite the expression, without first changing the
subtraction to odditionSample answer: You can
distribute the multiplication over the subtraction and keep
the subtraction sign; 6(— 5) = 6 — 30

Need Other Examples?
Use the Distributive Property to rewrite each expression.
a MNx+5 M +55 b, 5p—85 —40

46, Write equivalent expressions.
€D . In Example 4, do you distribute just the 2, just the
negative sign, or the entire numbeg to both
terms? =2
« In Example 4, what is-2 « (8)7 16
« In Example 6, what a_é «X? ;
@ - In Example 5, can you add15x and 35y? Explaimoe;
—— Sample answer: They are not like terms since the variables
are different.
@ - In Exomple 4, why was it beneficial to change
subtraction to addition befare distributirSatnple
| Got 17 Do answer: It helped to avoid making a sign mistake by
remembering to multiply —2 by —8, and not by 8.
Meed Other Examples?
S Use the Distributive Property to rewrite each expression.

a —3x—2) -3 +6 b. J(x—16)} —4

Uncorrected first proof - for training purposes only
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7. Simplify expressions.
@ . What do you need to fincie total cost of 9 helmets
« Why rename AED 19.95 as AED 20.604ED 0.057to
be able to use the Distributive Property to mentally multiply
9 by AED 20.00 and 9 by AED 0.05

@ - How does the Distributive Property aliow you fo use
mental math in this exaompléSample answer: | can find
9 x AED 20 and 9 x AED 0.05 quicker than | can find
9 x AED 19.95.

@ . s there another way to soive this problem using the
Distributive Property? If so, write the expression you
could use.yes; Sample answer: 19,.95(10 — 1)

Need Another Example?

Fifteen students are buying T-shirts that cost AED 10.60 each.
Use the Distributive Property to find the total cost of the shirts.
AED 159; 1S{AED 10 + AED 0.60) =15+ 10 + 15« 0.6 = 150 + 9, or 159

Guided Practice

Formative Assessment Use these exercises 1o assess
students’ understanding of the concepts in this lesson.

"er
i
el .

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

I» €@ Team Pair Solo Divide students into teams of four,
Each team completes Exercises 1 and 2. Then students pair up
to complete Exercise 3. The team regroups to discuss the
solution. Finally, students work alone to complete Exercise 4,
return to the team, and share answers. If the solutions do not
agree, students work together to find the erré@s1, 7

D @ Pairs Discussion Have students work in pairs. Tell
students the “official” names of the Distributive Property: the
Distributive Property of Multiplication over Addition, and the
Distributive Property of Multiplication over Subtraction. Ask
students to consider the expression b@ and determine
whether there is a Distributive Property of Multiplication over
Multiplication. Then call on one student to share and justify
their respanse within a small group or large group discussion.

@167

T. Mt Fahd needs to buy helmets for the cycling team,
The heimets he plans to buy are AED 19.95 each, Find the total
cost If Mr. Fahd needs to buy 9 helmets for the team,

Rename AED 1995 as AED 20.004ED 0.05. Then use the
Distributive Propeny to find the total cost mantally.

9AED 20.00-AED 0.05= MAED 20,00 9AED 0.05)

= AED 180~ AED 0.45 Moltisly
. = AED 179.55 it et

| Thie total cost of the helmets is AED T79.55

AED 750; i
20{AED 37.00+
AE0 0505 20 « 37 | | GOF IHT Do this problem to find out.
h Asports club rents dint bikes for AED 3780 each. Find the total

L $20205 |

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

Guided Practice !J
Use the Distributive Property to evaluate or rewrite each expression: - |-
1 B+ME3)= _gy | 2-50¢+ 4= _ox—320y | 30— 10)= go9—2
2w |
|

4. A housefiy can fly about 19 meters per second. &2 this rate, haw far can it fiy In

75 seconds? Justity your answer by using the Distributive Brogestyls 7
475 m; 25(# 0.9}=25 x 1+25 x 0.9

|| - -

5. (2 Building on the Essential Questignscribe how  How confdent are you ab  out

the formula to find the perimeter of a rectangle is an Hae Distivubive Prapevty? i
Cineck Hh onex tha priles,

application of the Distributive Propertpample answei: el |

You can find the sum of the length and width and then (-] [ ] [ {

multiply by two, -+ wi. You can also find the sum of
twice the length and twice the width {8 2w).

VEEBTERN (e TA B

Uncorrected first proof - for fraining purposes only
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Expressions and Equations

Indépendent Practice

Use the Distributive Property to evaluate each expression:

1 35+6)= 33 2 5+ 4413 = —120 Nl 59— 4= —30

A Bi-6+4=—10 5 4E-7=14 6 5-T-3=8

2 Identity Structurdlse the Distiibitive Propeity to rewiite each
expression. ¥

T 3—dr+ )= —12+28 g g Gy)= W =2y % 6(5- = 30-86q

1 u I ;
W, ylc— B)=g¢ 4 N-35-bl= 45+30 0 (d 2E-T) = 3414

T Eiman bought roast beef for AED 59.85 per kilogrmm. Find the total cost if
Eiman bought 4 kilograms of roast beef Justify your answer by using the
Distributive Property€ e »

AED 239.40, 4(AED 60.00 AED D15 4 x 60 —4 x 015

. The table shows the different prices of items 2t & movis theatar. *
A Suppose Wafa and two of her friends go to the movies. Write feem  Cost (AED)
an exgression that could be used 1o find the total cost for e '
them to go to the movies and buy one of each tam ““;' 25
3{2.25+ 3.25+ 4.50+ 19.50) it Ep o]
b. ‘What is the toisl cost for all three people? —— | Popcom 450
AED 8850 LAg 7 A team S0

ExplorE EXPLAIN ¢ ELABORATE EVALUATE

Practice and Apply

Independent Practice and Extra Practice

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

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

Exercises
1-13,26-31  14-20,32-42 21-25
Level 3 . .
Lavel 2 o
Level 1 $ e
Suggested Assignments

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

@ | approaching Level 1-13, 15-19 odd, 21, 22, 24, 41,42 |
- - - {
|

@™

oL

On Level 1-13 odd, 14-22, 24, 41, 42

Beyond Level 15-25, 41,42 |

Common Error Some students may make ermrors simplifying
expressions such as (& 7)5 because of the order. Have
students use the Commutative Property of Multiplication to
write the equivalent expression S§x7).

Lesson & The Distributive Property 379
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) MATHEMATICAL PRACTICES
I - Emphasis On

1 Make sense of problems and persevers in

solving them 23,35
2 Reason abstractly and quantitatively | 2
3 Construct viable arguments and critique the 2432
reasoning of others
5 Use appropriate tools strategically. 15-20
7 Look for and make use of structure 7-12.22

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

, aby,
“ ”.%

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

TICKET

Out the Door

Have students explain h ow they think today's lesson on fthe
Distributive Property wi || help them with simplifying
algebraic expressionsSee students’ work,

380 chapter 5 Expressions

D Use Math Tool#Find sach product mentally. Justify your answer.
5. 9.35= 315 6. B 26 = 224 w12 6= 672

9(30+ 5) = 9{30}+ 9(5) B{20+8) =B(20)+B(8) ' (100+ 12)6="100{6}+ 12(6)
=270+ 45 =160+ 64 | =000 +72

19, 4.122 = 488 20, 1264 = 768

18. B5.8= 680

{80+ 5)8 = BO@)+ 5(8) | 4120+ )= 4120} 4j2) 12(60+ 4) =12(60)+ 12(4)
= 640+ 40 =480 +8 | =720 +48

ft’ 5 H.O.T. Problems Hionei 0ioei Thinking

21. "D Reason Abstractiy/ite an expression that when using the
Datiibutive Property can be simplified to 12185 - 62

Sample answer: 6(2¢ 3b- )

22. D Identify Structurgisz the Distibutive Property to rewrite the
expression e 7Thy as an eguivalert expression
Toix+ ¥

3. D Persevers with Problemsss the Distributive Property te write an
equivalent expression for the expression{B)(2+ y).
20+ ay +2b+ by

4. 3 Find the Errotiana = using the Distributive Property to simplify
Jir+ 2) Find her mistake and comect it

et D= n 2
Sample answer: Hana did not distribute the 3 to the second term Inside
the parentheses; the correct answer is88.
25 D Persevere with Problems 3 +(x » 3| ={3 +x] = [3+ ) 8 tiue

statement? if so. explain yolr reasoning. If not. give & counterexample.
Meo: 3+ (4 = 5)= 23 but 3+ 4) = (3+ 5)=56

Uncorrected first proof - for fraining purposes only
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Expressions and Equations

Extra Practice

Use the Distributive Property to evaluate each expression,

26 (3+ 6)-Bj= — 72 70, 4i-5)= 24 28 (12— 94-5) —30
Tri—N*L[—N=
24+ dg) = =T2
-y

Use the Distributive Property to rewrits each expression.

29, —Afg+ b)= —Ba—Bb 30. (2b+ B)5 = 00T 40 N o4+ T=2) = —2p~ W qu ib-b”{
-

[+
1. 9 Justify ConcluslonWats is planning 33, You are ordering T-shirts with your tehool's ’.J
on making a lleece blanket Tor her nephew mascet printed on them. Each T-shirt costs 2018
She learns that the fabric she wants o use is AED 2475, The printer charges a setup fee of
AED 799 per meter Find the total cost of 4 AED 30 and AED 250 to print each shirt. Writs
maeters of fabric, Justity your answier by using  two expressions 10 represent the (otal cost

the Distributve Property of panting A T-shirts.
AED 31.96; 4(AED B.09 AED 0.01F n(24T6+ 2.50)+ 30; 27.25n+ 30
4xg-4x00

Use the Distributive Propeity to rewrite each expression.

M. 05xiy-2} 35, —5of2b+ 5¢) ¥.—am3n—6p)

= 0.5xy—0. 52 = —2ab —30ac = —12mn+ 24mp
37. 32y+ A7) 38. 230 Ib) MN.—G(12p— 8n)

— By+12r — —Ba+4b — —72p +48n
40. Writs two equivalent sxpressions for the ar=a of the figure F44

Bix + 4}, Bx+ 32 -

Lesson 4 Tne Distributive Property 381
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power U ! Test Practice

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

41, This test item requires students to reason abstractly and
quantitatively when problem solving

Depth of Knowledge DOK1
Mathematical Practices MP1, MP3, MP4

Scoring Rubric

2 paints Students correctly model the situation and
answer the question

1 point Students correctly model the situstion OR

| students correctly answer the question.

42. Tnis test item requires students to support their reasoning or
evaluate the reasoning of others by justifying their response and
constructing arguments
Depth of Knowledge DOK3

Mathematical Practice| MP1

Scoring Rubric

1 point Sudents cormectly answer the guestion.

power Up! 1est Practice

#1. A group of 3 seniors, 3 adufts, and 3 children bought tickets
to the aguanium

Adull 2055

Fill In the bowes 1o mode] the total amount SpEnt with an expression P 24.0%

3 % AED28.95 |+  AED2496+| AED10.95 cuid w05

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

AED 221.55; Sample answer: The ticket piices can be added first
anid then the sum can be multlplied by 3. This tequlies tewer steps
and easler computations than multiplying each price by 3 and then
adding the resulting products,

42. Mahimoud 1B golng to summer camp. The table shows the cost of tems
need o purchase with the camp logo. He needs toa buy four of each iter <hi 10
Which of the fallowing expressions represents the tolal cost of the Itcllw,""wl‘

4
Sealect all that apply, 0

Socls 218
W &)
48 00)+ 450+ 225
B AF) = 44 504 402.25)
B 48 00+ 450+ 2.25)

‘Spiral Review

Evaluate each expression i£x'9 and j= 3.

43, x4 y—55 —46 a4 F + 2 756 45, ) ~128 = —47

4E. In the expression below, identify the coefficient and the variable.
dx+ 450

coetficient® variableX

Uncorrected first proof - for training purposes only
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Focus narrowing the scope
Objective Solve problems by making a table. This lesson
emphasize<® Mathematical Practice @sing tables,
students model real-world situations. Then they justify
conclusions with written explanations and computations.

Make a Table Making a table is a useful strategy for solving
many kinds of problems, In this lesson, students will work with
tables involving numbers, objects, and geometric figures.

All ywants to purchase i mombarship 10 a bike park. Thie cost

mmonmnumbordpnmmwwmu i costs
AED 5% for 5 people. AED 65 for & people, and AED 75 fof 7 pece
Flad b cath o o mamperthip Hhak mclisdes § recyle.

Coherence connecting within and across grades

Now Next
Students salve nan-routing problems, Students will apply the malke a table
shategy to find patterms
Understandwnot are the focts?
The cost of 8 membership depends on the numbes
of people included on the membership Rigor pursuing concepts, fluency, and applications

Plan wnot is your strategy to soive this problem? See the Levels of Complexity chart on page 385,

Make a table that shows the number of people and the costy

Solve How can you apply the strategy?
Make a table. Find the cost for B people

ENGAGE EXPLORE Ei0

y ) Launch the I.esson

EvVALUAT

@O =

__Eq'!‘_f..ﬂ'.';. is The problems on pages 383 and 384 are intended to be used
- AED ST as a whole-group discussion on how to solve non-routine
‘ AED cs|¥ !9 So.the costfor 8 peaple #AED 85 problems and are designed to provide scaffolded guidance.
The problem on page 383 walks students through the solution,

while the problem on page 384 asks students to come up with
their own solutions.

Case #1 Mountain Biking

I Have students extend the problem by having them

answer the guestions below,

Ask:

+ Find the average cost per person using the cost for one
person and the cost for four peopldhe cost for one person

Is AED 15. The average cost per person for four people is
AED 11.25.

D 7% +lg
m +leg
& Check poes the answer make sense?

The expression 10gF 5 can be used to represent the situstion.

Since AED 08¢ AED 5=4AED 85, the solution is icasonable.

Analyze the Strateg

gmmﬂmmmmmgﬁmmm:mﬁg
Ewplain how the table would change and then solve.

Sample answer: The table wouid be set up in descending order. To solve for
4 people, subtract AED 10 from AED 55; AED §ncorrected first proof - for training pu|

Problem-Solving Investigation Make a Table 383
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G 2Pl Ly L)
D @ Circle the Sage Have students work in teams of P

3-5 students to read through the probiem. Poll the class to -

see who feels that they have a solid understanding on how to . {al Literacy

solve the problem. Those students (the sages) spread out | case #2 Financ a gaspphone, Afet

around the room. Have the teams split up with each team | ,.,J..,.mwmum""‘::’:“”:l 3 montis, 8ho nins AED 120
member going to a different sage, if possible. Have the sages 1 month, s TG fm AED 165, She plans 10 Voo

explain how they completed the exercises while the N B e

classmates listen, ask questions, and take nof®1, 3, | s ““_ A B Ay e 1 e
D @ One Stray Have students complete the problem in iy b iy ST e —
teams of 3 or 4. Call one or more students to stand. The h e

standing student(s) move to a team with an empty seat. The
student(s) who moved compare their team’s responses with U

the new team's responses. As the student(s) return to their nderstand

original team, give them time to change any of their responses, St the prope; Wiet s yost Sbing sk 10 fre?

if necessar:,@ 1 | meed b fin dhe number of months it will take Hidaya to save AED 300
L)

Need Another Example? Sy o somphone

In a pyramid of balloons, there is one balloon at the top, four UGt dioy Wards il Viles; WA Inlomnation 6 Vet kiiow

balloons in the second layer, and seven balloans in the third

layer. The pattern continues for a total of six layers. How many
balloons are in the sixth layer? APber Viadubing, siie hnt AED W85, Slie continues bo smve at Hhe tame vate,

Abbey | mambls, Wy bas AED T8 . Afver 2 weenbhid gl bhai | AED 120 |

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

Layer . 1- 2. 3- 4- 5- 6 | A wot need o knafhat Hidaya is saving to buy a saxophone.
Number of Balloon Plan

Choose a problem-solving strategy,
| wdll ze HueMake a table theatesy.

Solve

Use your problem-solving strategy to solve the problem,

There are 16 balloons in the sixth layer,

(CORNT

Mot ‘_I_Z-l- 5| ¢
Aot Seved (AET) 7§ 130 LED |285] 3

L e L)
45 AT 44T 4T dg

Hid sy udll e AED 300 saved Bymonths

e bae e e 2

4 check
Use information from the problem to check your answelample answer:
After the first month, she saves AED 45 each month, Add the first manth (AED 75)

1o the 5 other months (AED 45]5. AED 75 + (AED 45)5 = AED 300.

ey i ey

Uncorrected first proef - for training purposes only
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Expressions and Equations

s St o b

ITFFTiiTIidiiid
- I._‘. )‘"{’_f.‘l I‘J-J‘“f_‘l .'!!d.-"_".l I. }_

g

4] Work with a small group 1o solve the following cases.
Show your work on a separate piece of paper

s} g &

Asrumeg

Case #3 Carnivals
Far o carmival game, CONTRINe s are srranged in a tranguly
| display. The top row fas | contamet The second rom Nas
2 containers. The third row has 3 containers The paiiom

eontinues until the bottom row, wikich has 0 contpiners

T P e

Case #4 Budget
Yasmin voms AED 2050

®ach month She spen .
The re ' She spends B5% of the amo
he rest of the money is equally divided and : of the Amoynt ghe
SCCOURtS 4nd deposited ino two separats parns
¥ e - i 3
. & =i A i - AF 3 i
1 ? o ‘
e ———
g ks
Case #5 Toothpic
Write an expression thal can be used to fird the
number of inothpicks nesded o make any Hgure
L noicks needed 1o -
Thes fnd the number of toathEd Fomm — : .

make the eighth figufe
2n + Z; 18 toothpicks

* Case #6 Diving
A dver descends tn
=13.5 meters after 3 minules

2 A Eerps A

=45 meters afior | minute, —9 metere 2 minules,

Uncorrected first proof - for training purposes only

EXPLAIN ELABORATE

7} Collaborate

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

Exerclses
3,4 5 6
Level 3 '. .
Level 2 7
Level 1 i. -

€ @ Rally Coach Have students work in pairs to

com plete Cases 1-4, Student 1 completes Case 1, talking
through their solution process, while Student 2 watches,
listens, coaches, and praises, Partners alternate roles until all
exercises have been completd® 1.6

D @ Team Discussion |n teams of 3-4, have students
discuss how making a table can help them solve a problem
involving a linear relationship. Have them study their tables In
Cases 1-4 to determine if each relationship is linear. Have
them justify their response 1,6, 7

Ask:

« How does making a table help you solve the
problem?Sample answer: Making a table helps to organize the
information to discover a pattern or see if there Is a constant rate
of change.

How do you know if a relationship is linear, by studying the
foble? Sample answer: If the table shows a constant rate of
change, the relationships is linear.

Problem-Solving Investigation Make a Tanle 3885
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..U.l -1 d e .;iA 2

If students have trouble with Exercises 1-10, they may need
help with the following concepts,

sequences [Lesson 2) | 2-5

algebralc expressions (Lessen 1) | 1.10

Distributive Praperly (Lesson 4) | 6-8

mathematical properties (Lesson 3) g
Vocabu lary Activity

= (@) Pairs Discussion Have students work in pairs to
RS complete Exercise 2. One student makes a list of
similarities between an arithmetic sequence and a geometric
sequence. The other student makes a list of differences. Have
‘tgem swap lists and discuss, modifying their lists if necessary.
1,67

Mid-Chapteg Check

1. Fillin the blank in the sentence below with the coprect teem %
2 vatlable
unknown quantity.

IS @ symBol that represents on

1. Define arithmetic seqguence. Then provide an examibio.
In an atthmetic sequence sach term s found by adding the same number

to the previous term. Sample answen 5, 7. 9,1, ..

Describe the relationship between the terms In each arfthimelic sequence. Then
write the next three terms In each sequente.. 7

1 58114, 4 41825 '8, 58,108,158, 208,
Add 3 to the previous term; M?hlh!nrﬂlﬂmlnrnF Add § to the previous term;
17.20,23 32,29, 46 258,308,368

v il |

- !

Use the Distributive Property to rewrlte each expression,  ©

B &+t gj= 2T 36 Zix+5?r2'+1u i 3[H1“_4J_—u+u

8 Gu-mp Strocturdihat property ls shown by the statement
Br4 0= Bx? flemuwe7)

Identity §+)

10. D Persevere with Problema coach ought some baseba
bats and five baseball gloves. Let b represent the number of bats.

Witz an expression that can be used o find the total cost of the .;mm;s
bats and gloves. Then find the 1otal cost if he bought three . —
bats, Lessn § '

'5{a8) + 35b; AED 345

T g — R

Uncarrected first proof - for training purposes only
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&5 Real-World Link

Musle StoreSalem, Khalal, and Ayoub work at a music store. Each | o cne o dam?
Week, Salem works thiee more than twice the number of hours that

Khitlaf works, Ayoub works 2 less hours than Khalat ﬁ
1 @)

. Like tiles are tles that have the same shape. Group fike ties

| 4 4

1 re.

; f ’Mummmmm

) Shade the circle{s) that applies.

i O Pemevere aen Froblems ) thse Mt Tochs

i (@ Resmon Aosrasty (B sz to Precais

2 @ Corstruct = Argument @ Make Lis= of Stracine

H D rtoce! with Mathemates @ s Fepeated Rewsoning Uncorracted first

Lesson §

Simplify Algebralc Expressions

HIOW £5h youl e reimbens and
wymbaols 10 repe e

Let x represent the number of hours that Khalal works each weel,
The number of hours that Khalaf, Salem and Ayoub work can be

modeled as shown below: Write an expression thal represents | =0 o™ |
each persan's number of hours sS40t
Whalaf s hewirs Salars g Ayoals hours S Mathenatical Practicrs

I I g I L
) gt
Toice Thres Eraial Tao
Khalal mare il

Expression® Expression2® t3  Expression® =2

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

Expression Jl.8.F.8
2 +3 4x+[-2) L ] K]

togsther and remove the zero pairs. Draw the 1esulf below.
Then write an expression for your drawing

Expression: rrm
ax+1 I

Expressions and Equations

Focus narrowing the scope
Objective Simplify algebralc expressions.

cohﬂel'ltecannecﬂnq within and across grades

Previous Now Next
Stugents wsed propertles © Students simplity Students will combine
to simplify slgenralc algehialc expressions Tk terms when ndding
EXpresslon with more than two and subiraciing Unem
1erms by combiaing EHIES5IoNs
ke tenms,

Rigor pursuing concepts, fluency, and applications
See the Levels of Complexity chart on page 391,

ENGAGE EXPLORE EXPLAIN ELABORATE EVALUATE

Launch the Lesson

Ideas fo r Use

You may w ish to launch the lesson using a whole group, smal
group, thi nk-pair-share activity, or independent activity.

.f’,{‘. €I @) Paired Heads Together Have students
S work In pairs to complete Exercises 1-3, making sure -
each member understands how to arrive at the answer. Call on
one member to present the team's solution in a small group or
whole class discussioff 1,4

Alternate Strategy

O Tell students that terms with the same variable can be
combined because of the Distributive Property. For example,
Bx + 3x is the same as (3+3)x or 8x. They can combine

those terms by performing the addition or subtraction indicated
by the coefiicientd®1,7

Lesson § Simplify Algebraic Expressions 387

Scanned by CamScanner



EXPLAIN

E Teach the Concept

Ask the scaffolded questions for each example to differentiate
instruction.

4. identify parts of an expression.
@ - What are like termsterms that contain the same variable
to the same power
« What is a coefficientthe numerical pan of a term
« What is a constant term without a variable
€ . What terms are like termsBn, —Tn, andn
+ What is the coefficient of nt
+ How will you add the like termadd the coefficients
m = Why do you think the term that is colled constant got
its name? Since there is no variable, the value of the term
does not change, it stays constant.

Need Ancther Example?

Identify the terms, like terms, coefficients, and constants in the
expression ¥ 5+ 2x—x. terms: 3, =5, X, and -« ; like

terms: 3, 2, and - ; coefficients: 3, 2, and —1; constant: =5

ihee tamy |
- v &
—ax+124+x
e \esf
tant |
(Cwihg Vit bvem Bine Pk !
e Tha e Mk s
T |
) (E A
1. identify the terms, like terms, coefficlents, and constants In the
expression 6n- Tn — 44 n,
Bn = Tn— &40 =604 [T} {~8) + 10 Fewnitnl
« Terms: Gn—7n,—4.n
+ Like terms: Go=7n, n
L

Identify Parts of an Expression

When addition or subtraction signs separate an algebralc expression
into parts, eoch part Is callecharm Recall that the numerical Tactor of
a term that contains a varable is called the coefficient of the variable.

thu'l'l'llcah'm the same vatiables 1o the same powers Fnl t‘xﬂll'luilf
3x? and -7 are like terms. So are Bx? and 127, But 10x%z and 227
are ot ke terms. A term without a variable Is callednstant Constant
ferms are also ke terms

« Coefficlents: 6-7,1
= Constants-—4 Thils is tha anly teem) wiltica & vatisb

o, terms: Oy4, 1y,
7. like terms: Sy and
—NMy.—dand 7;
coefficients: 8-11;
constants=—4, 7

Got I+ Dethese problems to find out.

Identify the terms, llke terms, coefficlents, and constants In each
expression.

A Sy—4—Myt7 b 3x+2—10—3x
p_ terms: 3x, 210,

—3x; like terms: Ix

and —3x, 2 and—10; ¥
coeflicients: 3-3; i
oy Simplify Algebraic Expressions :

An algebraic expression s simplest formf it has no like terms and 5
no parentheses. Use the Distributive Property to combine like terms.

Uncorrected first proof - for fraining purposes only
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Expressions and Equations

2-3. Simplify expressions.
€D . in Example 2, what are the like term§fandy
« In Example 2, what are the coefficients of the like

2. Write 8pr y In simplest form.

[ terms?
dy and y are ke tems. . Equivalent
irmary o o :;m Jik Example 3and —1; —2
- (4 4+ Ty or By =i + What are the like terms in Example 3Pand —¥; —

and 6
+ In Example 3, how would you combine the like

T i, e S
el bes 5 S sy
3. Write T—2— Tx + 6 In simplest form.

Mo oroiehethe terms? For thex terms, add 7 and —7, for the constants,
7x ond=Tx are like terms=2 and 6 are alsa lie terms ishor = __J add —2 and 6.
Tam 2 =T+ Bm Tu+(=2)+ [T +6 il O -« in Example 2, why is 4 y= 5y and not 5° Sample
= Tx 4+ =T+ [-2)+ 6 answer: You are adding the terms, so you add the
B TR TRTUE, Y0 e —— — coefficients 4 and 1 and keep the variable y. You do not
-Ocsd " multiply byy.
~0+ 4004 " : R - Need Another Example?
Write 82+ z — 5 =9z + 2 in simplest form=—3
(T ———— JE - 4. simplify expressions.
. @ - What are you trying to fincthe total cost of the jacket
€ dz-z d.&6—3n+3n e Jg-3+M-8g S Vev-8g after the 5% markup

« Why is the expression¥ 0.05/ and not 4 5/7 The 5%
markup should be expressed as a decimal, 0.05.

@ i « What are the coefficients of | in the terms f and 0057

4. The costof a jacket /after a 5% markup can be represented by the 1and 0.05
expression f 0.05/. Simpiify the expression, Then determine the €Y - Does simplifying # 0.05] as 105] answer the question |
ﬁ ;;.'t G ha Juchhel Shar tha markz K the octiioal prce & presented in the example? Explaiw, Sample answer:
) The question asks for the total cost of the jacket after the
IOV markup. We need to replace / with 35 to find the total cost.
= (1+0.05}

€Y - s it easier for you to simplify the expression first, then
= 105 senplty evaluate it for £ 35, or evaluate It fors 35 first, then
105 = 10335) 3% 10 et s st 0t simplify? ExplainSee students' preferences.
=3675 Mk « White an expression, in simplest form, that would
So, the cost of the jacket after a 5% markup i AED 3675 represent the total cost of the jacket after a 15%
markup. Then find the totol co45f; AED 40.25

| Get WP Do this problem to find out.

1. Write an expression in simplest form for the cost of thefac
In Example 4 if the markup s 8% Then determing the tosll
after the markup.

| £ 108z AFD 37.80

Uncorrected first proef - for froining purposes only

Need Another Example?

The cost of a set of DVDs after a 25% markup can be
represented by the expressiomc0.25¢. Simplify the
expression. Then determine the total cost of the DVDs after
the markup if the original price is AED 4(2%; AED 50
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5. Simplify expressions.
€ . What do you need to findih expression for the total
cost of some T-shirts and CDs
+ What do you know about the number of T-shirts and
CDs purchasedThe number is the same.
* How can you represent the number of T-shirts and CD$
purchased?with a variable
@ . What is the cost of one T-shirt? one CBED 12;
AED 7.50
+ Why can you combine 12x and 7.5%Ney are like terms.

@ . Suppose you bought 5 of each. How much did you
spend? AED 97.50

Need Another Example?

Ayoub buys some boxes of cereal for AED 4.85 each and the
same number of bags of pretzels for AED 2.90 each. Write an
expression in simplest form that represents the total amount
spent. 1.75¢

Guided Practice

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

S E 1 If some of your students are not ready far
S assignments, use the differentiated activities below.

1 €@ Pairs Discussion Have students work in pairs to
complete Exercises 1-5. Have them trade their solutions with
another pair of students and discuss any differen@s,2.3

O €@ Trade-a-Problem Have students create thelr own
problem, similar to Exercise 4. Students trade their problems,
solve each other’s problem, and compare solutions. If the
solutions do not agree, students work together to find the
errors. Challenge students to use more than one variable or
variables raised to a powe@ 1,2, 6

k2

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 Wil thie sepress
120+ 750xm (12 4750 Ontibative Prege

= 18.50x iy
— - The expression AED 19.50x represents the totnl amount spent,

i ' Gok 1T Daihis problem to find out.

T | 9. You have some money. Your friend has AED 50 less than you, Wiite

a -850 - st expression in simplest farm that represents the tatal amount of
money you and your friend have.

A

Guided Practice 7]
1 Identity the terms, Mke terms, coafficients, 2. Wiite 4p= 74 Bp+ 10 in simplest form

and constants in 520 — 340 (sl ) Eunigiles 7.0l 1)

terms: 5n,—2n, -3, m; like terms: Sn2n, 1op+3

m; coeflicients: 52, 1; constant-3

3. The cost of a game g with 7% sales tax can be represanted by the
exprassion gt 0.07g. Simplity the exprassion. Then determine the total
cost of the game after sales tax if the onginal price is AEDEGRpW &

1.07g; AED 55.64

4. You go 0 a basketball game and buy 3 walers that cost
x dirham each. Your brother buys a bottle of water anda ™ — 0
bag of peanuts that costs AED 4 50. Write an exprassion ih Rate Yourself! I|
simplest form that represents the total amount of money 3
spent altogetheffmms & five you vemdy o wove ow?

Ax+ 450 Merﬁeud-loqiknl-qﬁu.| ;

P o

5. B puiding on the Essentlal Questimiain why { ¥ (1)ne ) | §
20— T+ 3x — )= S{r— 1) is a true statement. S _“_;.g_"’ | H

2x—1)+ 3x—1)=2x—2 +3x—3or { |
Sx— 5, which is equivalent to Six1),

LT e

Uncorrected first proof - for training purposes only
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Expressions and Equations

ExplorE EXPLAIN ELABORATE EVALUATE

Practlce and Apply

Independent Practice and Extra Practice

B My Tl

Iindependent Practice

Identify the terms, like terms, coefficlents, and constants in each The Independent Practice pages are meant to be used as the
. homework assignment. The Extra Practice page can be used
1.2 +30+ 90 2 7-5c+1 3.9-7+3-2 for additional reinforcement or as a second-tlay assignment.

terms: 2, 3o, Oo; ke terms:  terma: 7,-8x, 1 like terms: terms: 92, 3, —2r; like
30, 9o; coefficients: 3, &; 7. 1 coefficient-5; terme: @ and 3¢ and -2z ; Levels of complex[ty

The levels of the exercises progress from 1to 3, with Level 1

CONIER oMM 1, ORI, =, indicating the lowest level of complexity.

constants: 9, 3

Exercises
YPHINE: S prassion iy Shupiest Srdieshsd it _ 1-10,19-26  11-14, 27-33 15-18
4. n +5n = 60 Re-ch M —4] —16-4) + 6= —B+S
Level 3 { .
Level 2 o
Level 1 + .
7. The cost of a ticket 10 a concert with a 3% sales tax can be represented
by the expression+ 0.03L Simgbfy the expression. Then determine the
totol cost after the sales tax if the original price is AEDER2ui 4 suﬂges‘ed ASE|EI‘IIT‘I'EI135 :
108 ARD 7458 You can use the table below that Includes exercises of all
complexity levels to select appropriate exerclses for your
Write an expression in simplest form that represents the total amount in each students’ needs.

situathon. [

8. You rent x pairs of shoes for AED 20 each Yoa You watch x munutes of television on Monday, —

buy the same number of drinks for AED 950  the same amount on Wednesday, and

cach You also pay AED 19 for & bowbng lane. 30 minutes on Friday m Appmnchlng Level 1-11,13, 15, 16, 18, 32, 33 I
29.50x+ 19 2+ 30 | )
@ onLevel 1-9 odd, 11-16, 18, 32, 33
10. In a municipality committes, there were 119 more members in the auditing m BE‘_{OTId Level 1-18, 32, 33 |

depariment than in the public relations and media departiment. If there were m
members in the public relations and media department, wrile an expression to

represent the total members in the comming@ T 119
P Nasser and his fiends paid a total of AED 27 for tickets 1o the school foothall

game. White at the game, they bought 5 sandwiches &t x dirfhams each,
4 boxes of popcom al y dithams each, and 2 preizels at r dirhams sach wa rch Out}
H

a. While an expresson to show the total cost of admission and the snacks.

i 27+ Sx+dy+ 2z Common Error Some students may overlook the coefficient
3 b. Sandwiches cost AED 4, popcom cost AED 3, and pretzels cost AED 2. of a variable if the coefficient is 1-ot. Remind students that a
What was the total cost for admission and snachED 63 coefficient of 1 is not usually written in an algebraic expression.

For example, 8a-n means 8ot 1n.

Uncorrected first proof - for training purposes only
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) MATHEMATICAL PRACTICES

s _EmphosisOn
1 Make sense of problems and persavers in 7
solving them
2 Reason abstractly and quantitatively 12-14, 28 |
3 Construct visble arguments and critique the 16,18
reasoning of others '
5

6 Altend to precision

Mathematical Practices 1, 3, 4, and 5 are aspects of
mathematical thinking that are emphasized in every lesson
Students are given oppartunities to be persistent in their
problem salving, 1o express their reasoning, and apply
mathematics to real-world sitluations

&

Formative Assessment
Use this activity as a clos
dismissing students from

ing formative assessment before
your class.

Have students explain b ow 1o simplify the expression
Sn + n. Add the coeffici ents Sand 1to get 6

392 chapter 5 Expressions

2 Reason Abstractiyrite an expression In simplest form for the perimeter
of each figure.

tix+ Sy 6ot Bh+ 4

(:T_t) H.0.T. Problems Higicr 0:de Thinking

15. @ Be Precisaviile an expression thal has three terms and simpifies
to &x — 7. Idertity the coetficient(s) and constard(s) (n your expresslon

Sample answer: 3 x —7; coefficients: 3, 1; conutant7

16. @ Which One Doesn't BelongP=tity the expression that s not
equivalent 1o the other three. Explain your reasoning.

w29 | i dfw =7} I.:?I—Tin“-. | Ay - 7

4(x — 2); Sample answer: 4 2) s equivalent to 4= B, while the
other thiee expressions are equivalent o482,
7. S Persevere with Problemds:pify the exprescion Be 2y 4+ 12x—3,
Show that your answer is true ford
18x—3: 1Bx—3 =18{2}- 3 =33 and
fr—2x+12x -3 = B(2-22}+ 122)-3=133
12 & Justity Concluslonisi=imine whether the following stat=ment s alwmys,
sometimes, or never true. Explain your reasoning
When using the Distributive Propery, if the term outside the

parefitheses & nagaihve. then the sign of each term
insithe the parentheses will change.

always: Sample answer: [f the term outslde the parentheses Is negatlve and
Is multiplied by a t2rm with & positive coefficient, the product will be
negative. If the coefficient of the term In the parentheses Is negative, then
the product will be positive.

Uncorrected first proof - for fraining purposes only
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Expressions and Equations

i b

Extra Practice

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

W 3+6y—6y+y 20. n+4n—Tn-1 N -3d+8—d -2
tered &, R <k ¥ terms: o, dn~Tn, ~1; Wee terms:—3d, 8,—d, —2: like
o ke reves § =Sy ¥ termx o, dn~Tn; terms:—3d and—d, 8 and
ceetniciests T, —&, | coefficiemis: 1. 4-7; -2; coelficiems-3, 1,
Comitmat & constarnis -1 constants: B-2

Write each expression In simplest form.

1155+ 4+ 9w D.2+3a+d M -3+ T7T-3-12

- Yxt 4 - 3+ad - —Br—8 i

s N

Write an expression In simplest form that represents the total amount in each L p"l:‘ g
shtunation. ™ KA
28. You subscribe to m differemt magazines. Yourd$,Your friend is y years oid. Her brother is 5 o

fnend subscribes 10 2 fewer than you YEIT youTge! 2018

m—2 y—=5

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 lomm to
regresent the number of minutes you studied in all
Tm — 20

28. € Reason Abstractlyic o renkword situston for 7559
Sample answer: You buy y movie tickets that cost AED 750 each and
spend AED 9 at the concession stand

Simpilify each expression.
29, 34— 5) + &(2x+ B} 30. 220 —35)—SEb—4a)  IL 105+ 2h—3)—
43g—4h+2)
4 — 20x+9 — 4o &b — 3Bg+36h 38

Uncorrected first proof - for training purposes only
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|
powel‘ U Test Practice
Exercises 32 and 33 prepare students for more rigorous
thinking needed for the assessment.

32. This lest item requires students o analyze and solve complex real-
world problems through the use of mathematical tools and modgis
Depth of Knowledge DOK3
Mathematical Practices MP1, MP4
Scoring Rubric
2 paints Students correctly model the amount of

cards each person has and wiite an
| expression to represent each amount
1 point Students correctly model all three but fail
1o write the expressions OR students write
correct expressions for each but fail to
model OR students correctly model and

wiite the corresponding expressions for
| two of the people.

33. This test ltem requires students to explain and apply mathematical
concepts and solve problems with precision, while making use of
structure

Depth of Knowledge | DOK1
Mathematical Practice| MP1

1point Students correctly answer the guestion.

! Test Practice

power U

32. lbranim, Ahmed, and Usama collect sports cards. Ahmed has 3 fewer cards
than twice the number of cards Ibrahim has, Usama has 5 more cards than 1]
Iprahim. Let x represent the number of cards that lbrahim hos, Use the algel i
tiles to represent the number of cards each person has.

Write an expression | simplified form, far the number of
corch thee theew frie  nds have altogether,

dx+2

3. The table shows the number of tickets needed and the
number of imes 5h pima participated In different activitiessaican Pog B

818 camival Write  an expression, in simplified form, for 5 o0 i

2

"

the totel number o 1 tickets that Shaima used
e Wirig) Toan

So+8b Trampaline ] 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 maoney she
spends on lunch and breakdfast for 4 weeks.

35(5){4): AED 70O

Define a variable. Then write each phrase as an algebralc expression.

35. Asma has volumtesr=d 9 mare hours 36.the cost of a palr of jeans |s 4 times the
thian Amal cost af o book

= hours Amal volunteered;¥ 9 b= cost of a book; &b

m
T

Xp 2,y=10. andr = 4.

510 10 y+2+387 4 (@%x) 13

FLTT i —T

Uncorrected first proof - for training purposes only
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m L et R
_J HOW cah you e rimbers

e
whaai?

nd vyt

Homework Badr has 20 math problems and 11 science questions fol -, i ematic sl
homework. Saeed has 23 math problems and 10 science questions 1o

homework ﬁ? }
i_= _! ‘... u..l... .I_'. &
1 The expression below represents the types of exercises that Bagy —

hias for homewori b s

20 math problem$ 11 sclence questions 9 1a watical Patices
Complete the expression that represents the types of ewercises
that Saeed has for homework
23  math problems W sclence questions
—_— B—

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

43 math problems 3 science questions
3. Suppose Badr has x math problems and 5 sclence questions fof
homework and Saeed has x math problems and 6 science queshions
The algebrn tikes below represent the tolal number of math problems:
and sclence questions for both boys. Write an expression in simplest
form that represents the algebra tiles

Bl wum
LIRIE ) i

Expression: 20+ 1

?
‘Which®®Mathematical Practices did you use?
Shade the circle{s) that applies.
E) thse Mt Tocks
B k== o Preciioe
@ Make U= of Strochoe

(OPeczvere et Problems
) Resson Sirsiractly
@cominet = Argument
G)\Iadd it Mathenzhes (D Lise Fepested REmonTs Uncg
e —

Expressions and Equations

Focus narrowing the scope
Objective Add linear expressions.

cuherEIlCEcannectlng within and across grades

Previous

Slueien (TS % acled lirvear

0 by EApIEssions with mofe

yenibining like oo than two terms by
combinipg ke terms

Rigor pursuing concepts, fluency, and applications
See the Levels of Complexity chart on page 398,

ENGAGE EXPLORE AlM LABRGAA :

Launch the Lesson

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

~ = {1 @ Trade-a-Problem Ask each student to

SO wirite an expression that can be simplified with six
terms on a piece of paper. Then have them exchange papers
with a neighbor and simplify the given expression. Repeat as
time allows. If the solutions do not agree, students work
together to find the error®1, 7

Alternate Strategy

€ Ask students to study the lesson to research the
phrase linear expression. Ask them to identify if each of
the following is or /s not a linear expression, and to explain
their reasoning® 1,6

I+ X 5y— 3 Bp+7p+4 15t

Lesson 6 Add Linear Expressions 395

Scanned by CamScanner



EXPLAIN ELABOK

Ask the scaffolded questions for each example to differentiate
instruction.

1. Add linear expressions.
@D - What are the like terms? ndx, 3 and 4
+ How does using algebra tiles help you add linear
expressionsrSample answer: | can visually see the like
terms and determine the total numbexdfles and the
total number of 1-tiles.

€ - Whatis 2 x? I

« Con you simplify 3% 72 Explain.No; 3xand 7 are not
like terms.

Y - What properties would you use to add the two
expressions 7Commutative Property of Addition and
Associative Property of Addition

Need Another Example?

Find (6x+2) + (x+3) ™ 4+ 5

2. Add linear expressions.

@ - What are the like terms2xandx, —1 and —5

+ How would you use algebra tiles to model this
exprassion?
Use 2x-tiles and one —1-tile to modek2- 1, then add one
x-tile and five —1-tiles to model x — 5.
€Y - What are the two coefficients of 27and 1
+ What are the two constonts®1 and -5

¥ . Con you simplify this expression another way?
Explain, Sample answer: Rewrite the expression so that
like terms are together, then add 2 x + (—1) + (—53)

Meed Another Example?

Find (4x—2)+(x—4). 5%« — 6

396 chapter 5 Expressions

Add Linear Expressions

A linear expressions an algebraic expresslon in which the variable is
raised to the first powar and vanahie are not muliiplied or divided. The
bl below gives some examples of expressions that are linear and
some expmples of expressians that are not linaar

Lineat Expressions  Nonlinent Expressions
% L]
¥+l i+
=7 =1

You can add linear expression with or withowt models. Sametimes you
will need o use 2eo palrs

—— J

Add.
1. e+ 3+ ix+a)

IIW i
: ﬂ o

+d

II mﬁ] mm | il wil ik I

S0, [2x+3)+ (x +4)=3x + 7

2. @x—1)+x—5)
(2% — 1)+ —5) =[2x + [+ [x + -5 Oefnininn of sunteacses
e+ ()
+ ¥ 4 =5 [ ki {y I e
3x+{-6) A
So, (2x=1) + (¢ =5) =3+ {~6) or 3xr—6,

n'._'wl— T Do these probilems to find out.

2 @345+ Gx+3) b. (Zx —d4)+ 3x =T) 4
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6. Simplify expressions.
@D . What do you need to find? the perimeter of the triangle
+ What do you know the lengths of the sides as algebraic
expressions and the value of
@ : Look at the lengths of the sides of the triangle. What
are the like terms3x, 2, and 5; —3, and 9
+ What does the expression 10x * 6 represethé
petimeter as an algebraic expression
@ « is there another way to soive this problem? Explain.
Sample answer: Replacewith 5 before you write an
expression for the perimeter and simplify to find each side
length. Then add the lengths of the sides.

Need Another Example?

The side length of a square is (8x1) centimeters. Write a linear
expression in simplest form to represent the perimeter of the
square. Then find the perimeter if x equal20 + 4; 84 cm.

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

| If some of your students are nat ready for
©= assignments, use the differentiated activities below.

I @ Think-Pair-Share Have students work in pairs.

Give them one minute to complete Exercise 1. One student
should use algebra tiles, while the other uses pencil and paper
Have them share their responses with their partner and
discuss any differences. Then for Exercise 2, have them switch
roles. Call on one student to share the team’s answers in a
small group or large group discussif®1, 4,5

I @ Trade-a-Problem Have students create their own
problem, similar to Exercise 3, but involving finding the
perimeter of a composite figure. Students trade their problems,
solve each other’s problem, and compare solutions. If the
solutions do not agree, students work together to find the
errors. Challenge students to use more than one variable or

to include fractions in their expressiof, 2

| B. Write a linear expression In
simplest form to represent
the perimeter of the trlangle.
Find the perimeter If the
walue of ¥ |5 5 centlimeters, (S £m

Write a linear expression for the perimeter of the triangle.
(Bx—3) + 2%+ F) + (5] Wrile sach eapironslar
Bx+2x -+ 50 + =3 +9)  Wearangn to comtie e 1

tx+ 6 e

Find the perimeter

10w+ 6 =10(B) +6 or 56  Neslsue o with 2Sinpat

So, the perimeter of the trlangle is 56 centimeters.

s = Yo 2+ Y em

% || Get T De this problem to find out.
L AT S rdend whd il At s i
g Arectangle has side lengths g4} meters and (25 2) meters
| Wrile a linear expression in simplest form to represent the
i pefimeter. Find the perimetet [f the value of x is 7 meters
|

Guided Practice E}

Add. Use modeis If neededomin -5
1 (2x4 34ty =0 +4
- W

10(x— 2} + [Bx-2.6)= 16x— 26

3. Write a linear expression in el m 24 m
simplest form to represent the

pernmeter of the pentagon. =
Then find the perimeter (f the  2em 2qn  Rate Yourself! [

value of x is 3 metersEargio § 4 &m How comPident are yoeu sps “T
adding fimemr enpretrion’
T+ 4) m; 37
{ Lo 37 Check Hagba Hum Inppiies.
e & € |
l&“-hhﬂd“ﬁlénMw i
adding linear expressions is simiar to simplifying | i
EXpIEssions. | 4
Sampie answer: You combine the llike terms when i
adding or simplitying linear expressions. m-m-u;mww i

Uncorrected first proof - for fraining purposes only
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Expressions and Equations

ExpLORE EXPLAIN ¢ ELABORATE EVALUATE

Practlce and Apply

Independent Practice
: Independent Practice and Extra Practice
Add. Use models If neededi oo - The Independent Practice pages are meant to be used as the
1. (dx+ B) {7+ 3= Mt [~3r+7) +2-6x +9)= ~Sx+ 16 homework assignment. The Extra Practice page can be used
for additional reinforcement or as a second-cay assignment.
= Levels of Complexity
The levels of the exercises progress from 110 3, with Level 1
s " . indicating the lowest leve| of complexity.
i [x = 10)+ Bx = G} = S4— =3 =T7) + W+ T)=
Exercises
1-8,17-23 9-12, 24~-26 13-16
Level 3 i o
B, 2(x+ 18]+ (2¢— 14} = dr+ 14 (Mo — ) +&x — 1) = 1Br—18 Level 2 ¢
Level1 { .
Suggested Assignments
You can use the table below that includes exercises of all
7. Write a linear expression in simplest form to represent complexity levels to select appropriate exerclses for your
the perimeter of the triangle at the right. Then find the - : students’ neads.
perimeter i the value of © s 10 milkmetafss L e e+ Erem
I L Oekeonoptens
fir = fem
8. A rectangle has side lengths (2x5) meters and (24 6) melers m _“PP“’““'”S‘_’-W-‘! 1_gj_“‘ 13, Tﬂ._ 16, 25. 26 !
Write a Enear expression In simplest ferm to represent the pesimetes. m |
Find the perimeter if the value of x is 12 met@se & & On Level . -7 odd, 9-14, 16, 25, 26
(8x+2) m: 98 m @ | Beyond Level 9-16, 25, 26 |
W Find the sum of (¢ 5), t-4x— 2), and (2 1)
—x+2
Add.
i 0. (3504 17) + (91— 03} S6x+14 [0.3%4 15)4 (B.2x— 16.6j= BIe=186

Uncorrected first proof - for training purposes only
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) MATHEMATICAL PRACTICES
I - Emphasis On

1 Make sense of problems and persevers in

solving them L3y
2 Reason abstractly and quantitatively ! 12,24
3 Construct viable arguments and critique the 13,1416

reasoning of others

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

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

TICKET

Out the Door

Have students write an  explanation of how to add two
linear expressions. See students’ work.

400 cChapter 5 Expressions

k- 2 '5 Reason Abstractifhc table shows the breakdown of the polnts
erored in last week's basketball game

Panthers -6 i+ X =6 u
&, Write a linear expression in simplest form to represant the total points
soared i the Mirst two Guaners
v -4
b. Wrile a linéar expression in semplest form to represent the tatal points
scored in the game
r -1

1‘_} !j H.0.T. Problems wigner 0cer Thinking

13. S Reason Inductively/iiie two lines expressions with a sufi
of =Sx+ 4
Sample answer: (10# 2) and {-15x+ 2)

. 5 Construct an Argumen®i| ihe sum of two lInear expressions, each
with an x-term, ohwoys, somedimes, of never have an x-term? Explain your
reasoning
Sometimes; sample answer: If the cosfficlents of the x-term are not opposites,
then the statement Is always true. If they are opposites. then
the staterment is false.

15. " Persevere with Problems integer can be represented by x The hext
integer can then be represented asdd). Wiite a linear expression

that represents the sum of any two consecutive integets. Show that the
sum of any two consecutive Imegers is always odd

25+ 1; The expression 20 1 will always be odd when x |5 an integer
because when an Integer is doubled, the result is always even. Adding one
1o the result will glve an odd numbet.

15 19 Reason Inductivelypiain how algebra tiles represent ike t&ms and
rerd palts
Sample answer: Algebra tiles that represent like terms have the same size -]
and shape. When adding algebraic expressions, a red tile and a tile of any
other color with the same size and shape form a zero palr and may be
removed. The resull is the sum of the algebraic expressions.

Uncorrected first proof - for fraining purposes only
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Expressions and Equations

Extra Practice

Add. Use madels If needed.
WREET (~dx PR+ [-20+ Bj= —Sx+ 1

w (= + 1)+ 3+ 6=

* - le

ToE,
* T
W, (-6 + 5)+ [dx—T) = —2X—2 {-4x+ EPO(TEx— 3] = Mt 2
N, (=Bx + 4+ =Yy =1)= —68+8 M2e= B |~ +4) = 32x—81

iest form (o regresent the
Then find the

23.Write o flinear expresaion in sir
perimeter of the rapezoid at the right

perimeter if the value of x is 7 met=[28x+9) m; 777 m

24.€ Reason Abstractftc tatle shows the points samed by a
comestant in four rounds on a game show
Round i1 Mound? Roundld Roundd
I 40 >+ 12 00 | Bl ]

. Write a limear expression in simplest form to represent the
total points earned by the contestant in rounds 1 and 2
+52

. Write a inear expression in simplest form o repressmt the
total paints eamead m all four rounds
Bx+142

€. it the value of x & 8. whal B the tolal points earmed in afl
four rounds?
246 points
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Exercises 25 and 26 prepare students for more rigorous
thinking needed for the assessment.

25. This test item requires students to reason abstractly and
quantitatively when problem soiving

Depth of Knowledge | DOKI1
Mathematical Practice. MP1
Scoring Rubric

1 polnt Students correctly answer each part of the
question

26. This test item requires students to explain and apply mathematical
concepts and solve problems with precision, while making use of
structure. )

Depth of Knowledge DOK2
Mathematical Practice| MP1

2 points | Students correctly place all gight values

1 point Students correctly represent two of the
sides, but fall to comectly represent the
third side and complate the answer
accordingly OR students correctly
represent all three sides, but fail to
represent the perimeter

Power UPI- Test Practice

25. Hasan makes x dirhams per hour working ot the grocery store. He makes
¥ ththams per lour working at the library. One week he worked 9 hours at
the grocery store and 12 hours at the [lbrary. Determine if each statement is
e of false

a. The expression 21x represents Hasan's eamings Bl ce Tl False
from the ibrary,

b The expression 9y represents Hasan's eamings e Tril False
from the grocery store

. The expression S 12y represents Hasan's B False

total Esmings fod the week

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

explessions to complete the model representing the perimelo: 2 s
of the triangle
X + -2 [} =) B+
2 ‘ 3 s
Ax E
" 4 . -
ax 2 o ry
[ m i 3 e | 2
-2
Spiral Review
Use the Distributive Property to evaluate each expression.
.78 —4)= 35 (a+2p8- 66 5{9+ @p= BS

30. The number of students in each of the seventh grade homerooms thﬂ:'-:_m

volunieer in the office are shown in the table. Use mental math to find |y oam | Number
the total number of students who volunteered. Explain | Students
43 students; Sample answer: A g
B 5
6+4=10.5+8=13,10+13=23 -
£ L s |
r] ] |

FLTT i —T
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Le“onf

Subtract Linear Expressions

&) Real-World Link

Doag SleddingThe Iditarod is a dog dledding race over 1840
Kilameters across Alaska. Tne table shows two winning limes

Days  Hounn Minubes Second:
Rate1 0 L] # 4
Rued 0 8 L] a

1 What s the diference in hours, minutes, and seconds between
the two races?

6§ h 38 min 7 s

2. Explain how you could find the diference in tmes between any
two races. given the days, hours, minutes. and seconds
Subtract like units; keep the labels.

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

Sample answer: To compare the ingredient amounts in a recipe
you would compare cups of flours and teaspoons of vanilla in one
i recipe to cups of flours and teaspoons of vanllla in another recipe.

i ?
3 ‘Which®Mathematical Practices did you use?
Shade the circle{s) that applies.
@F‘cﬁmﬂe veth Problems

@D Remon Bastly

E) thse Mt Tocks
B k== o Preciioe
@ Make U= of Strochoe

E)Uze?emy.ed'-a—rnu-c_ wﬁw"

o ——

@cominet = Argument
H G)\Iadd ity Mathwenats

reuf - for training purmu only

Expressions and Equations

Focus narrowing the scope
Objective Subtract linear expressions,

cuherEIlCEcannectlng within and across grades
Next

Previous

% subtract linea
W% with more
than e lerms by
combinipg ke terms

Rigor pursuing concepts, fluency, and applications
See the Levels of Complexity chart on page 407,

ENGAGE EXPLORE AlM LABRGAA :

Launch the Lesson

Ideas for Use

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

I @ Pairs Discussion Have students
complete the Real-World Link In their texts, ensuring!
that each student understands that only like units, such as
hours, can be combined. Call on one set of pairs to share their
responses with the clas® 1,6

Aaf)

Alternate Strategy

O Have students rewrite the rows as linear expressions. For
example, the row for Race 1 could be written as-Sidh +

46m + 48s. Then have them write and simplify a subtraction
expression that models the situation. Have them compare their
answer to the answer they determined in Exercif® 1.7

403
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) Teach the Concept '
| Subtract Linear Expressions |

Ask the scaffolded questions for each example to differentiate ' Subtract Linear Expressions
instruction.

'Examples )
4. Subtract linear expressions. Examples

@D - When using algebruo tiles, how do you show

When subtracting linear expressions, subtract llke terms, Use zero
pahs f needed

=

. Subtract. Use models If needed,
subfroctionby removing tiles 1. (6t 3)— 20+ 2)
+ Using algebra tiles, how would you model subtrocting
2x from Gx7Remove twartiles from the siwtiles. IIIIII fsa
+« Using algebra tifes, how would you model subtracting ' + 3

2 from 37 Remove two 1-tiles from the three 1-tiles.

@ - What is 65— 2x? & II B i s Then sirhe e I
« What is 3— 271 the mormakivry b
4 + 1

« What is (Bx+ 3)— (2x+ 2)? &+ 1

m o Can vou sinail 48 17 Exolain.Ne: & wed 1 are act There are four x-tles and one 1-tie remalning
““t;ms Ty ~ AL N, So, (x+ 3)= (204 2) =dx 41,
Need Another Example? 2. (2e—3)— e~ 2
Find {4x+ 5)— (3x +1). Use models if needed. w4 *
2. Subtract linear expressions. II a A
@ : How do you represent3 using algebra tilesiise e
three red —1-tiles
» How would you use algebra tiles to model this Il e T, mria e et wi
expression ”Use twor-tiles and three —1-tiles, then b K‘_n v ¢
remove ona-tile and two —1-tiles. o
m « What is 2= x?x ;’her; !5 E:‘."IE x:tlle;lf'l_d ul}e':-tlle remaining.
« What is—3 — [—2)? =1 bl DR AW SRS
« What is (2% 3)— [x— 2)? x—1 b2 Got I Dothese problems to find out.
@ - Con you solve this problem another way? )
Explain. Sample answer: Yes, subtract each set of like terms. pidx-2 & 92— b (= 10r~{2—8)
Need Another Example?

Find {4x— 6)— (2x — 4). Use models if neededx— 2

T L — | [

Uncorrected first proof - for training purposes only
404 chapter 5 Expressions

Scanned by CamScanner



Expressions and Equations

_Example )

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

I aa
@a
- + -8
117
[ i
200 ey

S0, = 2= )= (2n} = —dx -4

& 3w =2} = (Sx—4)

Use the Additive Inverse to Subtract

Wheri subtracing (ntegers, you add the opposite, or the addilive inverse.
The same process i used when subtracting linear expressions

d. [&n — &)= -2+ 2)

4. Find (Bxt 5)— 3x+1).
G+ 5 .
[+)-3x— 1 ; ] i

I a

5. Find H4x—7)— (-5x—2).
=x =7 s &
(H)5x+2 7 t f T

xr—5

'_G*H!mmmpmum_uﬂ.

e [ —3)—2x+ 7] L (5 —4—[&x+3

Additive Inverse
Th mubbiblar iy 3 Shand
w s an Winp Dagine
eapreziom iy

Uncorrected first proof - for training purposes only

3. Subtract linear expresslons.

€ . Name one way in which the model in Exomple 3 is
different from the models in the previous examples
Sample answer: There are negatiwéiles in Example 3
and only positive-tiles in Examples 1 and 2.

+ How do you modet4? Use four red —1-tiles,

@ . Why did you need to odd two zero pairs of x-tiles to
the model7There were o positive-tiles to take away,
so add two zero pairs, Then remove two poskitiles,

@ -« Does adding o zero pair change the value of the
expressionNo; a zero pair represents 0 which does not
affect the value of the expression.

@Y . Rewrite (-2x— 4)— (2x) as an addition expression
Then simplify—2t+ (—48) + (-8 = —& — 4

Need Another Example?

Find {=7x— 6)— (7x). =1 — 6

4. Use the additive inverse to subtract expressions.
@ « How could you model this expression using algebra
tiles?
Set up shetiles and five 1-tiles, and then remove three
xtiles and one 1-tile.
« What is 6x—3x7 5— 1734
D> - What is the additive inverse of 317 =3¢ =1
« After finding the additive inverse of 8N, what ore
the like termsfax and —3x, 5 and =1
Y . How does the Distributive Property apply to finding the
gdditive inverse of 3% 17 You find the additive inverse
of each term.
Need Another Example?
Find (12x+ B) — (6x+ 2). Gx+ 6

8. Use the additive inverse to subtract expressions.

QY - What is the additive inverse efx? of—27 5x, 2

€D . After you find the additive inverse, what are the like
terms? —4and 5¢ —7 and 2

@ Find—2x— 3)— 2(2x— 5). &+ 16
Need Another Example?
Find 5x—9) —(6x—1). x—8

Lesson 7 Subtract Linear Expressions 408
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6. Use linear expressions.
@D . What do you need to findibw many more college hats
were sold than professional hats
+ What do you know Jou know expressions for the
number of each type of hat
« What operation will you usestibtraction
@ - what is the additive inverse of 5m2? —5m + 2
s After you hove simplified the expression, how will you
evaluate the expressionReplacen with 10 and simplify.
@@ : is there another way to solve this problem? Explain.
Sample answer: Replace with 10, in the expressions
6m+ 3 and B — 2. Simplify, then subtract.
Need Another Example?
A bakery wants to know how many more chocolate chip
cookies than sugar cookies were sold last month. The number
of chocolate chip cookies sold is represented by the
expression (7n+ 6). The number of sugar cookies sold is
represented by the expression (6ri3). Write an expression to
show how many more chocolate cookies were sold last month,
Then evaluate the expression if n equals 15 % 24

Gulded Practice

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

2 If some of your students are not ready for
S0 assignments, use the differentiated activities below.

{1 @) Pairs Discussion Have pairs complete Exercises 1
and 2. One student should use algebra tiles to model the
expressions as the other student writes the problems vertically
on their paper. Then, they discuss any differences in the
answers. @ 1,7

O @ Make a Game Have students create a game to

help practice adding and subtracting linear expressions. For
example, they could write 20 linear expressions on index cards,
and roll a die to determine if they need to add or subtract

The group at play determines if the player earns or loses a
point. If the games are successful, the entire class can play.

®L7

®

6. A hat store tracks the sale of college and professional team

|

|
Gulded Practic®
1 [xéd)— |-x+ 5)= =1

-

Subtract. Use models If neededo 1Y)

hats for m months, The number of college hats sold |s 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 soid than professional hats. Then evaluate the
expression If m equals 10,

Find (Bm-+ 3}— {Sm— 2}

Bm+3 Kiranegen lkn b m solume
(HLBM+2  Dhe e s ol 3 s~ 2
m+5

Evalunte the expression if m 10,
m+5=104+5 b iibite 1

-5 ety
So, 15 more colliege team hats were sold.

&

[Bx+ 8) — (7~ = =X+ 10

1 The number of runs scored by the home team at a baseball game is
represented by (& 7). The number of runs scored by the visiting team |s
represented by (3= 7). Write an expression to find how many mare runs

—2x +94; 2 runs

lin=ar expressions?

and add.

the home team scored than the visiting team. Then evaluate the
expression if the value of x 5 Beamps i

4. @, Building on the Essential Questibn.y can
you use the additive inverse to help you subtract O

Sample answer: if you multiply the second linear e
expression by-1, it makes It simpler to line up like terms|

— | -

I
: Rate Yourself! lI
| How well Ao you wndertband |

subtracting lnear cn'rfc:ndmfj
Civele Hae image Hhat applies]

P

G| |

i
sl Nrk T 1
Cleme Cleme |

|

T e R ]
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Expressions and Equations

EXPLAIN ELABORATE EVALUATE

| Practice and Apply

Independent Practice and Extra Practice

Indépendent Practice

Subtract. Use models If neededioi 1 The Independent Practice pages are meant to be used as the
o+ 5) =+ 3= 52+ 2 (= +3)— (25 = —2+8 homework assignment. The Extra Practice page can be used
for additional reinforcement or as a second-tay assignment.
- Levels of Complexity

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

3 [Bx 44— (x+2) = 2 [Tx + 5}— (3x 4.2)= 4x +3 Exerclses
1-7,16-22 8-10,23-28 1-15
Level 3 ‘- e
Lavel 2 ¢
5. (9 — 8) - [r+ 4)= Bx—12 (S = 12) - (5oe 7) = &x—8
Level1 T e
Suggested Asslgnments

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

7. ™ Reason Abstractiftie number of customess in a slofe on the first

diy is represented Dy (Gr 3. The number of cusiomers an the second
day is represented by e 1) Write an expression 1o Iind how maty more

cuistomers visited the stofe on the fint day. Then evaluate the expression [ AL Approaching Level 1=7,9, 11,12, 15, 27, 28 |
il & i equal 10 SOiEsswse § r |
Bx— T 248 customers m On Level 1-7 odd, B-12, 15, 27, 28
@ [oeyondlevel  8-15,27,28 |
8. The perimeter of the garden shown is &) units. Find the length 2
of the missing side [ \

x +1 '/’I \
- _ . Watch Out!
Y The cost for shipping a package that weighs x kilograms from Dubal & | Cost (aZD)

i to Sharjzh i5 shown &t the nght How much more doss ) ry 5 §
: Shipping Central charpe than Globe Delfvery? ‘Shipping Cemral | 36+ 350 Commeon Error When subtracting linear expressions,

i P Glots Deliry | 20+299 students often forget to add the opposite of every

: term. Encourage them to show all of their work
including sign changes in the subtrahend and to keep
their work organized.

Uncorrected first proof - for fraining purposes only
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) MATHEMATICAL PRACTICES

1 Make sense of problems and persavers in 314
solving them '

2 Reason abstractly and quantitatively ! 7,22

3 Construct visble arguments and critique the 11215

reasoning of others

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

0Dy

(| <

Formative Assessment
Use this aclivity as a clos  ing formative assessment before
dismissing students from  your class.

TICKET

Out the Door

Have students write an  explanation of how to subtract tyo
linear expressions. See student's work.

Waitch Out!

Find the Error In Exercise 11, Theresa forgot to add the
opposite of 1in the second polynomial. Suggest that
students highlight or circle each term in an expression that
requires a change in sign when adding the opposite.

10. Find the diference in the given lengths of the polyg 71 units

(< Tyt

. T
l/"':'/*'-"* H\.m o

7L H.0.T. Problems i orcer Tiking
n 13 Find the Errofuhala k finding (5 3) —{2x + 1) Find her

misiake and comect it
Sample answer: The additive
inverse of (21 1) Is f-2x— 1),
(Sat 3) —(2x+ 1)

S(6x +3) + (22— 1)

=Sx+ 3+ |=2x) +{-1)
=6+ (=2 + 3+(-1
=3x+2

12. ™ Reason Inductivelpame two linear expressions whose difference
4 Gy i
L=

Sample atvwer: (Te) — (243 =Ty —1—2x—3=8Bx—4

13, Persevere with Problentd e inear expression is subtracted fram
a second Imear expression and the difference-si What s the
difference when the second near expression is subtracted from

the frst—Xx+5

" b Pernevere with Problentaippose A and 5 represent linear
explessions. f 45 =2e—-2 and A-5 =4x— B, find A and B
A=3x-5B=—x+3

15. S Reason Inductiveljplzin how you can apply the rule for subiracting

integers to Insar expressons.
Sample answer: The rule is to add the inverse when subtracting integers,

and s applied to each term in the lines expression that is subtracted.

Uncorrected first proof - for fraining purposes only
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Expressions and Equations

[Tapree. L

Extra Practice

Subtract. Use models if needed.

. (=3x=2)— [Tx+9)= —lo=— || ~2x-M—- (x—-Tj= W8
= TR |
o P
-low - 11
18. (9 + §) — (B —B) = I +13 f8x+ W Br — )= —188 +2
20.(4x+10) —{3x +5)= W+ B {~6x 2B —(—2u— 4= —M =7

22.© Reason Abstractihe number of questions on & math test
is represented (3= 1). The number of guestions on a spelling lest is
represented by (¢ 12) Wiite an expression to find how many more
questions were on the math test. Then evaluate the expression if the
value of x is 8

2xr— 11, 5 questions

Subtract.
5 1 1
23.(57x— 0.8 (48— 14~ gogx+ 0.6 24 (-Zx+ 51 - [ 3x o4 = —tgut iy
: WM+ —3x= _yi3 265r—3)—x= gy 15

Uncorrected first proof - for training purposes only
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Power UP! rest practice

Exercises 27 and 28 prepare students for more rigorous
thinking needed for the assessment

27, This test item requires students to reason abstractly and
quantitatively when problem soiving
Depth of Knowledge  DOKI
Mathematical Practicel  MP1
2 points Students correctly model the equation

1 poim Students comrectly place four of five of the
1 .slli values,

28. This test ltem requires students to explain and apply mathematical
concepts and solve problems with precision, while muking use of
structure.

Depth of Knowledge | DOKZ
Mathematical Practice  MP1
Scoring Rubric

1 point Students correctly answer each part of the
question

=
&
.

power UP Test Practice

Z1. The costs for a large pizza and each topping for Cost pot ool s
twa plzzrerias are shown in the table i Pleea (ARD) . Topping |AED|

P Piaaa 10 1.8
Select the appropriate values to complete e aslasul | g

the model to shaw now much more a pizzawitn  FiszaPalace | ] 1.5
[ toppings cosis af Pizza Palace than ol Pizza Plzza
| 025 | 278 | 138 | 150
L2 1wl |2
12 + 480 t—I| 0 +| s38 o= 2 +| e0aElt
28, Amna wants to frame a picture. The pictureds i 4] units lohg, and.  the
frame s [T- + 1) units jong Determine i eactmigmont s frue or fais ]
& The picture is longer than the frame & T Fals ¢
b. The frame is longer than the picture Trie [ Fol e
€. Amina will have to tim Sk 3] units from | Faise
the picture 1o fit & in the frame
Spiral Review
29 Rana wants 1o attach a string of lights to the edges of het patio dy—3

for & dinner party. She does not want the string to go across the edge with
the steps. White a inear expression that represents the length of
siring in meters she will need. Than find the lengihsGr =2

(12¢— &) m; 32 m

Evdu-g: udlspmﬂmfh;andr:i. " :
0.y T r—y & M ja.-y" 32

1 2
nAF 3y+ 20 % M, r+y T 35,

Uncorrected first proof - for troining purposes only
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Expressions and Equations

If
|
- '
[T et B b,
i i Lab Focus narrowing the scope
“qu ry a Objective Factor linear expressions using models,
Factor Linear Expressions
Coherence moving from concrete co abstract
@ Mathernatical
Q HOW do models help you factor linear expressions? Ao FP\F ; , Next
Students use algebra Liles to mode tudents will cambine e terms when
'||i'|||||l||" :IIII‘II'g"l|'-II".'.II'|I1'- Oiving linear equantaon
Hamag has enough 1 centimeter fquare Jiass they fem) Whatth {emy
to creste C DLRIC A '._‘sl.lllll
o e o 24 e xSomecithe | 24 | Rigor pursuing concepts, fluency, and applications
possible dimensions of the rectangle are fisted in = i
o s, W the teg Tming Drssitie derisicius. 3 ¥ / See the Levels of Complexity chart on page 413.
12 2 4
Each of the dimensions listed are lCIC.vI of 2 ENGAGE EXPLORE
Sometimes, you know the produc » gakied s s m
1o find the factors. This g Launch the Lab
Activities 1-3 are Intended to be used as whole-group
|W i activities, Activities 1and 2 are deslgned to provide more
B A 8V guidance than Activity 3,
Use algebra tiles 1o facton- 6.
Step L Mode! the expression 2¢ 6 . .
I El[i:“ € @ Remind students that when using algebra tiles,
mmi a green x-tile is used to represent x, a yellow tile is used to
represent 1, and a red tlle is used to represent —1. Have
students practice modeling integers like —4, 7. and 3 befare
(Step 2 Ammange the ties Into rectangie 41 moving on to the Activiti@ 1, 4.5
with equal rows and col —_ Ask:
ol area of ihe 2
T'E'p,“ Ef,_l = the ;rt:c JL,' . i K106 « To model the expression, ow many x-tiles do you need? 2
length and wicdth represent « To mode! the expression, how many I-tiles do you need? &
the fators « In Step 2, what do the length and width of the rectangle
The rectangle has & width o tiles and represent? the factors
& length of one x-file and three Hies
I Have students alter the model so that the factors are 2
So, 2x+ 6=yt 3 ) and x + 4. Then have them determine the expression of the
: product that is modeled, 2x + M1, 4,5
4 Uncorrected first proof - for training purun only
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€ @ |1 students have trouble understanding why they

use negative Hiles in Activity 2, remind them that 2x — 8 can

be rewritten as 2x + (—8). This should help them see the

connection between the tiles and the expressi@m, 7

Ask:

+ To model the expression, how many x-liles do you need? 2

« To model the expression, how many negative Iiles do you
need? 8

« In Step 2, what do the length and width of the rectangle
represent? the factors

D Have students alter the model so that the factors are 3
and x — 4. Then have them determine the expression of the
product that is modeled, 3x — 181, 4,5

D @ Make sure students understand that the algebra

tiles need to form a rectangle. If not, they cannot produce the

correct length x width expressio

Ask:

« To madel the expression, how many x-tiles do you need? 3

« To model the expression, how many negative Hiles do you
need? 6

« In Step 2, what do the length and width of the rectangle
represent? the factors

D Have students alter the model so that the factors are 4
and x — 4. Then have them determine the expression of the
product that is modeled, 4x — 16. Then have them determine

tfrtle factors of the expression 5x — 20 without using a model.
$1,4,5

Use aigebra tlles to facton2-8.
I-_QIFI_ II Model the expression 2« 8
aaa
FED
aa

S0, 2x— 8B

Arrange the thes Imo & rectangle with equal rows and columis
g=d

.

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

_24x—a)

Use algebra tiles to factox3-6.

Step 1

50.3Ix— 6

Draw the tiles that represent the
expression Jo—& =
IR &1
o e o BRI
LI
Radraw the tiles into a rectangle with egual rows
and columfis
The rectangle has a width dhree Tlies and a [
length of one x-tlie andWe —Itiles. y ~
L 11
3 ¥
x  HH
=3x—2)

SEEER § 4t — | (e

Uncorrected first proof - for fraining purposes only
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fa Investigata

Work with a partner. Factor each expression by armanging the appropriate
algebin tles into equal rows and columns. Draw the finlihed product.

1 d4x+ 6 =X +3)

3 In+ 12 = Nrt &)

2 0

L

Sr+10 = Sr+2) 2

Uncorrected first proof - for training purposes only

Expressions and Equations

EXPLORE EXPLAIN ELABORATE EVALUATE

Collaborate

The Investigate and Analyze and Reflect sectians are
intended to be used as small-group Investigations. The Creat
section is intended to be used as independent exercises

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

Exerclses
1-8 9-14 15,16
Level 3 l .
Level 2 i
Level1 ] .

R Investigate
1 @@ Pairs Discussion Have students work in pairs to

complete Exercises 1-8. Have them trade their solutions with
another pair of students and discuss any differend®s1, 4,5

D @ Trade-a-Problem Have students create their own
problem, similar to Exercises 1-8, Students trade their
prablems, solve each other's prablem, and compare solutions
If the solutions do not agree, students work together to find
the errors. @1, 4,5

Inquiry Lab Factor Linear Expressions 813
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r_‘ .!.. -
Coll mDowmse

D @ Rally Coach For Exercises 9-14, have students
work in pairs. Student 1 should complete Exercise 1 while
Student 2 walches, listens, coaches, and praises. Student 2
completes the next exercise while Student 1 watches, listens,
coaches, and praises. Students take turns until the exercises
are completed®1,7

O @ Afer completing Exercises 9-14, ask students 1o
ge a n example of an expression that cannot be factored.

Analyzé and Reflect

'f. \ Create

I @ Trade-a-Problem Have students create a word
problem that could be salved by factaring a linear expression,
Then have them trade their word problems, solve each other's
problem using a model or diagram, and compare solutions.
;:sk them if there are any other ways 10 solve the problem.

% ]

. Students should be able to answer *"HOW do models

help you factor linear expressions?” Check for student
understanding and provide guidance, if needed

SN Analyza and Reflec

Work with a partner to complete the table. Use algebra tiles if needed.

Original Eap i Emp Distributive Property
R | LUe + &) L) + L4 w i+ §
L dr-§ e-2 ) Ax) - 42 = A = §
0. fxel Tax+1]l | 203+ 2(1) »Bx+2 /
n == lp 2ix—5) 2ix) - 25 =2x= 10
n Bx 4 2(dxt 3) 2{ax)+ 2(3)= Bx+ 6

13 D Reason Inductivelyiow is factoring related to using the
Distrityutive Property?
Sampie answer: Factoring and using the Distributive Property are Inverse

precesses. Check the salution of ane by perfarming the sthet.

" , Construct an Argumel the expression 2x 2 equivalent ta the
expression 2{s- 2)7 Explain
They are not equivalent. Samiple answer: 2() is equlvalent to 2% 4,

C et

1. 3 .
15 D Justify Concluslon&xplaln how you could use algebra tiles to lactor
Bx+ 15
Sample answer: Arrange 5 rows of one x-tile and three 1-tlles. The

resulting factors would then be 5 andH{8).

= . HOW do models help you factor Ingar expressions?
Sample answer: Medels help you to visuallze the factors as If they were

the area of a rectangle.

Uncorrected first proof - for training purposes only
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&) Real-World Link

Yard Sale A rectangulor yard is being ‘h‘? r
separated into four equal-size sections —
for different items at & yard sale. The area ’-‘ -

'

of the yord Is (8% 12} square meters

1. How coan you fnd the area of each -
section of the yard sale?
Since there are 4 equal sections, divide-842 by 4.

2. Whal is the area of each section? Explain your answer
(2x+ 3) nf; Sample answer: Four multiplied by
some number la 8 12. Using the Distributive
Property, 4[2it 3] = Bx +12. So, the area of
each section is (23 3) square meters.

3. The algebra tiles represent the afea of the entire yard

sale, Fill in the length and width. Wiite an expression
that represents the area in terms of the length and

witth of the moder8f2x+ 3)

+3 o)

?

Which ) Mathematical Practices did you use?

Shade the circle{s) that applies.

OPersevere neh Problems E) thse Mt Tocks
@E:—ne:‘!&:w&:w (B sz=d to Precsior

@cominet = Argument

iy

o
Factor Linear Expressions |

mathemate sl cam?

i) Vocabulary |

ey

facten
tactored lomm

& Matematical Practices
1214

(D Model with Mathemnznes (D Lise Fepested F=monrs Uncorrected first proaf - for training pul only
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Focus narrowing the scope

Objective Read and write integers, and find the absclute
value of an integer.

Coherence connecting within and across grades
Previous Now

Students use the

ety Distributive Prapeity to 1
um af fnctor the GCF out of a ulation
diftedEnee B 8 rumber sum o ditterence

Rigor pursuing concepts, fluency, and applications
See the Levels of Complexity chart on page 419,

ENGAGE EXPLORE PLAIN !

Launch the Lesso

Ideas for Use

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

-~ D ThinkWrite-Pair Give students one
L8 minute to think about how the Distributive Property
can be used to multiply a number and an algebraic expression,
such as writing 5(3#% 1) as 16x+ 5. Ask them to write a
rule that would use the Distributive Property backwards to
write 15x+ 5 as 5(3x+ 1). Have them share their rules with
a partner@ 1,7

Alternate Strategy

¥ Have students work In pairs. Give each pair a set of
algebra tiles. Have them use the algebra tiles to equally
separate 2 8 Into two groups, 3% 6 into three groups,
and finally 4x+ 12 into four groupd® 1,4, 5

Lesson B8 Factor Linear Expressions 415
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EXPLAIN ELABOK

Ask the scaffolded questions for each example to differentiate
instruction.

L

1. Find the GCF.

@ - What is the Greatest Common Factor of two numbers?
the greatest number that will divide evenly into both
numbers

+ How would you find the GCF of 16 and Aiifite the
prime factorization of each number, circle the common
factors, and then multiply the comman factors.

« What is the GCF of 16 and 20P

Y - What is the prime factorization of 42> 2 «;

« What is the prime foctorization of 1223 2«3 &

« What are the common factori? 2, andy

@ . What is the GCF of 15x° and 258k

Need Another Example?

Find the GCF of 48x and 284«

2-3. Find the GCF.

@ - In Example 2, whut is the prime foctorization of 1807
200b72%3+3eg2e2e5eash

+ What factors are common to 18a and 20a@dnda

« What is the GCF of 18a and 2008

D-n Example 3, what is the prime factorization of 12cd?
of 36cd?2+2+3«c+d2+2+3+3c+d

« What factors are common to 12cd and 36@72, 3,
¢ andd

« What is the GCF of 12cd and 36cdied

€ - Why is it helpful to know the GCF when using the
Distributive Property in reversSample answer: The

GCF is the number that will appear outside of the
parentheses.

Need Another Example?
Find the GCF of 4ab and 28atdab

@ e 2. 18a, 20ab

i ol Her Eflmaing 180 =4%3.3 6

IS T———, b =2 2+ 5ghb

MmN ¢ & 1227 b, 25x 15 €. 42mn, ¥mn

Find the GCF of Monomlials

A monomialis o number, a varlable, of a preduct of & number aned one or
more variables

Monomlals Not Monomnilals
25.x 40x 44, 40+ 120

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

The greatest common factor (GCF) of two monomials |s the greatest
monomial that i a facior of both

'Examples )
Find the GCF of each palr af monominls,
1. ax 12
Ll (U (O] ¥ e i | j de and 13

12.=2..;:_.q.'r. o s

The GCF of #anc 12cis 2+ 2+x of &

The GCF of 18 and 2@bis 2- o or 2o

3. 12cd,36ed
12cd =|2 "'-2.'“'3- ™ : ‘Wi tha pnme tactonasiion af 122 and e
- | . {{ !
1= 36cd = 24 243+ IvCN e, Clhele ihe con ’
- The GCF of 120 ahd 36ed s 2. 2.4 3+ ¢« dar 124,

:Gﬂ‘ 1#T Do these problems to find out.

Find the GCF of each pair of menomials.

T g — (e

Uncorrected first proof - for fraining purposes only
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Expressions and Equations

4. Factor algebralc expressions,

Factor Linear Expressions € . What does it mean to factor an expressidhossible,
write it as a product of its factors.

You can h';'-“”t‘ Distributive ;‘fﬂl’*-’; ﬂ":’ l;"f ':\‘-‘-'i beckward strsegy 8 * Using @ madel, what do the length and width of the
express o near exXpression & & o uct of its factors. A linear 5

expression is idactored formwhen it s expressed as the product of it rectangle representthe factors

faciors @Y - Using Methad 2, what is the GCF of 3x anc9?

« What is the factored form of 3x97 3k + 3)

Be + 4y = 4{2) + 40
« How can you check to see if the factored form is

= =f{-:-br = comrect?
" J Use the Distributive Property to multiply, The answer shoul
4, Factor 3rt+ 9 be the original expression.

O 0o you prefer Method 1 or Method 2 when factoring o
expression? Explalibee studems’ preferences.

Need Another Example?
Factor 12x+48. 12(x + 4)

5. Factor algebraic expressions.
@ - What is the prime factorization of 12472 « 3 «

Method 3 Use the GCF. « What the prime facterization of %2 T yorTs y
3 = Hex ! + Are there any common foctorThere are no common
B Gl factors.

The GCF of 8 and 9 s 3. Write each term as a product of the GCF
and its remaning lactors

o . Why can't 12x+ 7y be foctored?There are no common

Facloring factors.
L=+ 37 Exprossions : _
—qes3) i € - When an expression cannot be factored, it is
So. % +9=3x+31 e, ety considered prime. Is 12¢ 7y prime?yes

st art pwe Yom Gnzala 4r%

e + Compare ond contrast prime expressions and prime
e r numbers, Sample answer: The only factors of each one
5. Factor 120+ 7y. are 1and itself. A prime expression may have individual
Find the GCF of and parts that are not prime numbers, but the entire expression
I =2+2-Fx =14 Is prime.
=17y o
There are no commeon factors, socil Ty connot be foctorsd AM-—-T Need Another Examp1e?

Factor 3x+ 11. cannot be factored

e e poshion 0 St et
Factor each expression. |f the expression cannot be factored, write
cannot be foctored. Use algebra tiles if needed.

d. 4x— 38 e I+ 33y far+35

£ cannet be factored

Uncorrected first proof - for training purposes only
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6. Use linear expressions.
€ . Whar do you need to fincthe dimensions of the garden
« What do you knov/Ihe total area of the garden
* How will you find possible dimensionkittor 15 + 18
@ . What is a possible width of the gardehi
* What the corresponding possible length of the garden?
(5% + 6)m
@ . Is there another possible solution to the problem? if so,
name one.yes; Sample answer: 2 m by (18 9)m

Need Another Example?
Lity's favorite picture has an area of {842) square centimeters.
Find possible dimensions of the pictuiem byf + 4) cm

Gulided Practice

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

£S5 If some of your students are not ready for
S22 assignments, use the differentiated activities below.

15 €@ Pairs Check Have students work in pairs ta
completes Exercises 1-6, One partner completes the problem
while the other partner coaches. Students switch roles for the
next problem. After each section, the pairs check their answers
E‘pith another pair and discuss any differences in the answers.

1

D @ Pairs Discussion Have students work in pairs to
complete the problem shown below. Have them trade their
solutions with another pair and discuss any differerf®57

Nasset’s cat shelter sits in
the corner of a field as
shown in the diagram. The 4 m
walkway around the shelier
is 4 meters wide. Write an
expression in factored form
that represents the area of
the walkway around the
shelter. 8f + 5)m* 4

6. The drawing of a garden at the right has
a total area of (152 18) square meters. O el |
Find possible dimensions of the garden, | i

Factor 1% + 18
e =Fg.x  Wibe e e ictonsationof

8= 1."-3".3 t , " ——
The GCF r.;'l' and 18 is 3. Write each term as a product of the
GCF and its remaining factors

150 + 1B=254 + 3(6)

w Bk + B)  Dltrbithon Praperty

So, the possible dimenslons are 3 fect by 466) meters

Gulded Practice ﬁ]

Find the GCF of each palr of monom lalse .« -1
13w | 2% 54t i

-

1Bcc, 308 Bed

Factor ench expression. if the expression cannot be factored, saribet be
factored Use algebra tiles If needed. o 40

4 36x 4 24 12(3x4+-2) | & + Seannot be factored 1 — Wy ATx— By}
|

7. Mo Zayed's monthly income can be represented by the
expression 2§+ 120 where is the number of hours . - —

worked Factor the expression@$ 120. fEaaingle § R i
5(5x+ 24) \ l
Are you reedy b2 wove onl |

L %mmmmmmm how the e

GCF is used to factor an expression. Use the term f a0\ \ |
Distributive Properip youl response o YEs '}Li L J,J’ |
— R 1
Sample answer: The Distributive Property shows that — — |’
afd+ ¢)= oh+ oc. The GCF Is the number that Is |
distributed to each factor inside the parentheses. i .-—_.,'
o e

inwn

P ——

T i

Uncorrected first proof - for training purposes only
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Expressions and Equations

ENGAGE Explone EXPLAIN ELABORATE EVALUATE
Iindependent Practice I ply
Independent Practice and Extra Practice
Find the GCF of each pair of monomials.=« | The Independent Practice pages are meant to be used as the
1, 24 4g 24 32q 48026 £ 35k 1am 36k homewaork assignment, The Extra Practice page can be used
for additional reinforcement or as a second-tlay assignment.
" Levels of Complexity
The levels of the exercises progress from 1 to 3, with Level 1
indicating the lowest level of complexity.
Factor each expression. If the expression cannalktatored wiite Exerclses
cannot be foctoredlse algebra tlies if needed. o0 @00
& Ix+s Mxt2) 2x —15 cagnot be factored 12x + 30682 +51 1-8,18-31 9-14,32-39 15-17
Level 3 ‘ .
Level 2 ¢
Level 1 ‘ .
i The area of a rectangular weight ifling area 15-448) square units. Factor Suggested Asslgnments
:‘m‘:.':':f_';‘::’: SENEHRONS OF 1€ WO 0 s You can use the table below that includes exercises of all
complexity levels to select appropriate exercises for your
students' needs,
8. The area of a rectanguiar porch i {8 18} square units. Faclore+ 18
te find possible dimensions of the porghescs §
9 units by (et 2) unfts @I | Approaching Level 1-8, 9-13 odd, 15, 16, 38, 39

D | onLevel 17 odd. 5-16, 38, 39

9. Six friends visited a museum to see the new holograms exhibit. The group m Beyond Level 9-17. 38,39
paid for admission to the museum and AED 12 for parking. The total cost of
the visit can be representad by the expression ARD-SED 12. What
expression would represent Ihe cost of the visht for one person?
{x+ 2} dishams

0. The diagram represents a fiower border that is 3 meters wide
% sumounding a recianguiar sithing area. Wiite an sxpression in
factored form that represents the area of the flower border
6(3x + 11 m?

Common Errer Students may attempt to factor an expression
that cannot be factored. Remind them that they should always
check their answers by using the Distributive Property to see if the
product of their factors is equivalent to the original expression.

Lesson B Factor Linear Expressions 419
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) MATHEMATICAL PRACTICES

1 Make sense of problems and persevera in 7
solving them.

2 Reason abstractly and quantitatively ! 11-14

3 Construct viable arguments and critique the 5. 16

reasoning of others

Mathematical Practices 1, 3, 4, and 5 are aspects of
mathematical thinking that are emphasized in every lesson.
Students are given opportunities to be persistent in their
problem solving, to express their reasoning. and apply
mathematics to real-world situations.

il.hy,

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

Have students explain ho w to factor 5448 using
the GCF. See students"w ork.

Waitch Out!

Find the Error Point out that in Exercise 16, Jamar has the
incorrect number of terms inside the parentheses. When
factoring a simplified expression, there should be the same
number of terms inside the parentheses as there were
terms in the original expression.

420 chapter 5 Expressions

: Reason Abstractly¥iite an expression in factored form to represent the

total area of ench rectangle.
n T 12
= n T Ll |
: 711+ 7x) units?

S{x+ d) units?

LS " ®
M b W0 "
12 |
4(5x +19) units?

6(x+ 5) units?

Iﬁ H.0.T. Problems wi Oider Thinking

15. 2 Reason Inductively'itc two monamials whose greatest common
factor is #n
Sample answer: 20m and 12mn

16. "B Find the Errosamal is factoring 90—15
Find his mistake and correct it

Sample answer: The GCF s 15
When he factored out 15, he
wrote Bx Instead of G« 1,

The comect answer should be
15{6x —1).

o ﬁ Peorsevere with Problemiliic aiea of a rectangle s i
found using the formuld={fw, wherel is the lepgth and o
wis the width of the rectangle. Write an expression In faclored
fiorm that represents the a1ea of the shaded region at the right. L

Slax—y)

=

T

Uncorrected first proaf - for training purposes only

Scanned by CamScanner




Expressions and Equations

e e s

Extra Practice
Find the GCF of each pair of monomials.
18. 63, 842/ 305, 429957 60k angom 15/k
:'5-:'!-3";\\:-! k-sr-]i" oY
=12 253 A82rs =Y« TeAg
Herive SCF of CPana ra The GCF of 3@ and 437
13+7 er 2l @23 wr g e ’” G’W
21, 40c. 60« 20% Sagh T22.180 1000y, Ty 255 '%
f ¥ s
Re
et
}‘)
Factor each expression. If the expression cannot be factored, ot be 2018
factored Use algebra tiles If needed,
24.5x+5 Spr+1) 8¢ +6 Gt 1) & — 7 2@nnot be factored
27 10x — 35 S{2x—7) 32v 2By Bldrt 3Y) 30x2940 W0{3x—4)

30. Ahmed has AED 120 in his savings account andl A square scrapbooking page has a

plans o save AED each month for 6 months. pefimeter of @+ 20) centimeters. What
The expression AEDGH AED 120 represents is the length of one side of the

the total amount in the account alter & monihs scrapbooking page?

Factor the expressioné+ 120 (2x+ 5} em

&{x-+20)

z Copy and SalvelWrite an expression in factored form that is equivalent to the
i glven expression. Show your work on a separate plece of paper. 32-37. Sample answers glven.

1 2 3 : 3
R2x:3 et g B3 +6 S+ 34.3x - 24 gix—32)
35. 2230 gix—36) 3622 +16 2ix +40) 3 318 it 48)

Uncorrected first proaf - for training purpeses only
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power Up! Test Practice

Exercises 38 and 39 prepare students for more rigorous Power U'P'- Test Practice
thinking needed for the assessment.

38.| This lest item requires students to analyze and solve complex real- 38. Select the comect terms to fill in the Venn diagram to show the[ g™ 7
factors of 12 and ¥ |y
warld problems through the use of mathematical tools and models 2
Depth of Knowledge | DOK3 Factors ol 12 Factors of 18 Bl
! 4
Mathematical Practices  MP1, MP3, MP4 ; e
Scoring Rubric
2 points Students carrectly complete the Venn

Diagram, find the GCF and explain
What Is the GCF of 12 andfBExplain how the Vienn diagram

1 polnt Students correctly complete the Venn e {ind the GCF.
Diagram, find the GCF, bul 1ail lo explain RREYR AT
OR students comectly place 6-9 of the 6, Sample answer; You can use the Venn dlagram to locate
values in the diagram and find the GCF OR each facter of the monomials. The center overlapping region
students cornectly place 6-9 of the values shows all of the common factors. To find the GCF, simply find
in the diagram, find the GCF, and explain the largest facior In the overlop reglon,
OR students fall to find the GCF, place 6~-9
values on the diagram, and expiain . Which pairs of mormisks heve 3 GCF of Select all th ot apply
g, & 160, B0 W 16ab, 120 W 28, 200

39. This testitem requires students to explain and apply mathematical
concepts and solve problems with precision, while making use of

stcure. Spiral Review
Depth of Knowledge | DOK1
Mathematical Practice!| MP1
Scoring Rubric

1 point Students correcily answer the question.

Use the Distributive Property to rewrite each expression,
40,45+ 1= A+ 4 3+ 10m. 3a+30 7\2b425) = 14+ 38

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

E—

| o)
| r

- | Mulrpliceaion
Division

SHRSRII=
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Expressions and Eguations

Rip wasrn =t Eguaties

ST
CENTURY CAREER

" in Animal Conservation

Shark Scientist
Are you fascinated by sharks, especially those that are found
around the coasts of the United States? I 50, you should
conslder 8 catest a5 a shark sclentist. Shark sclentists use
sateliite-tracking devices, calied lags, to

study and track the movesments of sharks. By analyzing

tive data transmitted by the tags, scientists are able to

leain more about the biology and ecology of sharks.

|

-

Focus narrowing the scope

Objective Apply mathematics to problems arising in the
workplace

This lesson emphasizef Mathematical PracticeMoclel with
Mathematics.

Coherence connecting within and across grades
Previous Now
il I s 1o répre

i Students apply the content standard to
solve problems in the workplace

ngﬂl‘ pursuing concepts, fluency, and applications
See the Career Project on page 424

ENGAGE EXPLORE

Launch the Lesson

Ask students to read the information on the student page

about shark scientists and answer the following questions.

Ask:

« What does o shark scientist dSample answer: studies the
biology and ecology of sharks

« Whot courses should you take ff you are interested in
becoming o shork scientisSample answers: Calculus,
Algebra, Physics, and Statistics

21" century Career Shark Sclentist 423
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S s T T T R 1
W) collaborate R | '

1 €@ Think-Pair-Share Have students work in pairs 1o The fork length of & shark |s the length from the tip of the snout to the fork of the tall. Use the
complete Exercises 1, 3, and 5 using the following Information on the note cards 1o solve each problem,
scaffolded questions. Answers shown are for Exercise 1. 1. Write an expeession to represent the total - 4, Use the expression from Exercise 310 find
1,2, 4 length of a hammerhead shark that has a the average fark length of a tiger shark if
Agk': ' fork length ofm metori the average fork length of a sandbar shark
129 5203 em
« What information from the note cords do you need to 2. Use the expression from Exercise 110 find oot
complete this exerciseThe total Ieng!h of a hammerhead the total lengih of n hammerhead shork 5. Write an expreasion to find the average fork
Shﬂfk |$ ﬂbﬂm 1.3 times lh{ fﬂlh |B‘l'ig'u'| that has a fork length of 3.5 metefh55 m length of a ""'“I::T:;k ‘:IE;:’ tatal length
it W —
« What variable is used to represent the fork length (or total 3. Write an expression to represent the ot eentimere
ienath in Exercise 517 m -- average fork length of o tiger shark, glven & The tofal length of a white shark Is
g ): the average fork length s of a sandbar 204 cenlimetiers. Use the expression in
« What operation is indicated by the note camiiitiplication shark 22— 55 Exercise 5 to find the approximate fark

length of the white shark. 186 em

D @ Trade-a-Problem Have students alter Exercises 2,
4, and 6 using different given fork lengths for a hammerhead
shark and sandbar shark, and total length of a white shark.
Then have them trade their altered problems with another
student. Each student solves the other’s problems and
compare solutions. If the solutions do not agree, students
should work together 1o determine any en®st, 2,3

Toaes Urask
A Tridy Fomngd Hont Ha mvermae
Fark lewarin o a ke sk it

T Cembipmetes lety e heae
tie mvermae Fade lahe
2 e i D Ei b

wlleire Gl
The Sadk lenari of a whire sk
it wodlt 5.7 Cenbime e |t He
.74 Himes the taral lensrh

Hammerend Shavk
T teeal bewath of @ bhareerhe,
frwrk igmmeud |8 by blae
Fevh Lt

4 Career Portfolio
When students complete this page, have them add it to their
Career Portfolio.

..ul:areoeact s

Due to fisheries, unregulated calching of sharks, and
habitat destruction, more than 50 percent of oceanic :

shark species are currently listed as threatened with :::'TT Ir;::::ndmlu::u. . Wt ets
extinction. Through their research projects, scientists .
help promote conservation of sharks worldwide.

@ Career Project List seveval challenges

AR |, -
It's time 1o update your career portioBiscribe the skills that would be M € with bhis

e iy | ebea e 4, R R - e AP —

e

htrr

——

Uncarrected first proof - for training purposes only
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Expressions and Equations

Vocab ulary Check
€™ Numbered Heads Together Assign students to |

£ 3- or 4-person learning teams. Each member is
assigned a number from 110 4. Each team completes the
Vocabulary Check, making sure every team member
understands the terms and their definitions, Call on a specific
number from one team to present the group's solution to
In the puzzie below, wiite a vocabulary term for each clue. the cfass@ 18
1
: . Alternate Strategy
9 lilelelninlalile I @ To help students, you may wish to give them a
¥y v " vocabulary list from which they can choose thelr answers,
| o Mslimielilelsivielolnin A vocabulary list for this activity would include:
x| v 1 'y « algebrajLesson 1)
& L.} L . ' + algebraic expressiofesson 1)
1l il L I'p | I « arithmetic sequencé.esson 2)
s e lalvle/nlele 'a [ ) La « coefficientLesson 1)
a N T ! ] le £l la + constantiLesson 5)
.n| L Kl o L P R » ! + counterexamplétesson 3)
- r f :
s clolvin|Tie nie/xiAaimiriL E « define a variablglasson 1)
STo] : 4B B LN LE « equivalent expressionessor 4
clolelrElpiileliininly R Y o like termsiLesson 5)
r (A LAl LY +  property(Lesson 3)
Bleirlolnle i
4.5 ¢ seqlence{Lessan 2
T
+ simplest formlLesson 5)
iy e « tetm (Lessons 2 and 5)
L a type of expression that contains a 1 expressions like 43 2) and $[3}+242) « variable(Lesson 1)
variable or variables 2 a sequence in which zach term is found by
3. an algebmic expression that has no like adding the same numiber
terms and no parentheses i in this form 4. terms that include the same variable
{two words) | £ ;
7. an oideréd list of numbess % I of ymbid
$ 11 an example showing a statement is nol iue, & ::'n_:t;emen' that is true for any number of
- 11 the numerical factor of & mulliplication s oo
1 LSS B a branch of mathematics that uses variables
E 13. what is done 1o a variable 1o representan | 3-8 Mumber in a sequence
‘_ unknown quantity 0. a term thiat contsing & number only

Uncorrected first proof - for training purposes only
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Key Conc ept Check

= @ A completed Foldable for this chapter
should include a review of adding, subtracting, and factoring
linear expressions.

If you choose not to use the Foldable, have students write a
brief review of the Key Concepts found throughout the chapter
and give an example of each.

Ideas for Use

@ Have students work in pairs to discuss their Foldables.
Have them practice speaking in a collaborative setting by
sharing how they have completed their Foldable thus far and
how they could finish it. Have each student compiete their
Foldable and trade with their partner to discuss any similarities
and differences® 1. 3.5

Got It?

If students have trouble with Exercises 1-5, they may need
help with the following concepts.

. ot Eensely)
Commutative Property (Lessan 3) 1
Distributive Property (Lesson 4) 2.4
simplitying expressions (Lesson 5) |

factoring expressions (Lesson 8) 5

Key Concept Check
Use Your

+

Use youFeldable to help rev  |ew the chapler.

Linear Expressions

Got it?

Draw a line to match each expression with Its equivalent expression.

426 cChapter 5 Expressions
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@) Answering the Essential Question

Before answering the Essential Question, have students review
their answers to the Building on the Essential Question
exercises found in each lesson of the chapter.

.

Will the expressions ¥ 3 and y— 3 sometimes, always, or
never represent the same valug? 352)

Why is 5, 9,13, 17, 21, ... considered an arithmetic
sequence?ip. 360)

What is the difference between the Commutative and
Associative Propertiesh. 370)

How is the formula for the perimeter of a rectangle an
application of the Distributive Property?37s)

Why are the expressions 2fx1) +3(x— 1) and 50 1)
equivalent?(p. 350)

How Is adding linear expressions similar to simplifying
expressionsap 195

How can you use the additive inverse to help you subtract
linear expressions?y 406)

How is the GCF used to factor expressions®g)

Ideas f or Use

£~ qI> Think-Pair-Share Have students work in pairs.
%) Pose the Essential Question. Give students about one

minute to think about how they could complete the graphic
organizer. Then have them share their responses with their
classmate before they complete the graphic organizer.

@135

@ Answering the Essential Question

Use what y ou leamed about algebrale expressions to complete the graphic
organizer, Then answer the chapler’s Essentlal Guestion below,

WA A - ey el it
Sample answei: A varlable |s a letter or symbol that represents a number or set of num
Varlables are used 1o represent an unknown quantity, Suppose a real-world problem st that
each pirza costs AED 7, but the problem does not state how many plzzas are ordered, Let

| Tepresent the number of plxzas ordered and Tp represent the cost of the plrzas,

HOW can you use numbers and

symbols to represent
mathematical Ideas?

Sample answer; Four operation symbals atdor addition— for subtractiony, =, or | ) for

multiplication, and-for division. Read a real-world problem carefully to look for key words
@ which operation to use, such as more than or increased by for addition and les

|ﬂ'unnrdmemd by for subtraction. Then use the symbol for that operation.

S ———————

@ Answer the Essential QuestionO\V canyou Lse numbsrs and
symbaols D represent mathem atical ideas?
See students’ work.

(T bl —— btz
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Chapter 6

T ope pyrae sna Fguamgnn

|

| . Essential

| ‘Qnuuon
WHAT do es It mean to say

two quantities are equal?

) Mathematical Practices
123457

{_;__thln
ving Suppoce you must be
at least 1@ years of age to obtain

“y  Uszthe Foldable
% 1o heip you leam

/ Wt ihe e of e antd
chaptee O w -for training pu‘pum only

Expressions and Equations

v
Focus narrowing the scape
This chapter focuses on Expressions and Equations

Coherence connecting within and across grades
Previous Now Next

Rignr pursuing concepts, fluency, and applications

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

- Launch the Chapter

‘Q» Math in the Real World

Driving Remind students that the phrase ot legst indicates
that you should use the symbol

< 0Py,

3 3

Chapter & Equations and Inequalities 429
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What Tools Do You Need

Vocabulary Activity

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

Define: A coefficient is the numerical factor of a term that
contains a variable.

Example: In the terlg-b.l2 is the coefficient.
Ask:

; - 2,2
« What is the coefficient in the equat?# ,—5-? 5

Reading Math

@ Students identify key information in word problems.

This Is important in the understanding and solving of word

problems. Have students read the steps to identify key

information in the Reading Math section.

Ask:

* How does putting the important information in one sentence
help with solving a word problerShmple answer: It helps to
sort out what you know and what you need 1o find.

» What are some key words or phrases in ExercisSalfiple
answer: 3.1 million kilograms more than, how many

430 chapter 6 Equations and Inequalities

What Tools Do You Need

Study Skill: Reading Math

Identify Key Informatiobave you ever tried to solve 8 word problem and dicn't i
‘where o start. Start by looking for key words In the text and Images. Then write the
important information in one sentence.
1. Highfight or circle key words in the following real-world problem,
Duning a recent Supe Bowl, millions o

A ailisnkiogte S 7 milkan ograms

the image Sample snswer: 12.4 million kilograms of potato chips were 31 million
more than the number of kilograms of tortilla chips.
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Are You Ready?
’
Use this page to determine if students have skills that are bt EAL “ B

needed for the chapter.

Students with strong math backgrounds may opt to go directly

to the Quick Check. Example 1 Example 2

et wm Write the phrase as an algebraic :I_E..l.;‘rzzmtuluﬂnnnfmmﬂhn
If students have difficulty with the exercises, present an Phrase: five dehams more than Amal eamed e
additional example to clarify any misconceptions. Vartable: Let d represent the number of || Wekale ]-.muw.ntﬂ!
Exercises 1-3 dirfinms Amal camed 3 | BHEEE| o

Write the phrase 12 years older than his sister as an algebraic Expression:d + § by

expression. s 12 4 2 =t

Exercises 4-9 3 §+aan

u R

The solution is 4 since replacing x with
4 resufts in 8 true sentence.

Is 28, 29, or 30 the solution of the equation28 = 54? 29

Werds and Symbols Write the phinse as an algebrale expression,

1. I more runs than the 2. a number decreased by 3. ten dithams more than
Al Shabab Club team scored  eight Salwa has
p+3 n-=8 | g+10

—
=14
-

One-Step Equationidentity the salution of each equation from the list glven.
4. 8+w=177.899 5 d—12=5,16, 17,1817
|

6. 6=3y23 42 | 27<e=7012
|

B. 0 +8=2315 14 &5 9. 10.=45 —n; 35, 36, 3735

"0 00000000

432 chapter 6 Equations and Inequalities
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inquiry Lab

Solve One-Step Addition and Subtraction Equations

HOW ean bar dlagrams of algebra tiles help you solve
an equation? 1215

In & recent year, 19 of the 50 stales had o law banning the use of handheld
cell phones while driving a school bus, Determine how mady states did not
have this law.

Hands-Onf Activity &

You can represent this situstion with an equation

@ The bar diagram represents the total number of states and the
number of states thal have pessed o cell phone law:. Fill in the
missing information.

(Step @ Write an equation from the bar diagram. Lat x represent the
states that do not have a cell phone law for school bus drivers.

19 +x="50
(Step 8 Use the wark backward suategy to solve the equation Since
B+x=50,r=50-0.S0x=3

Check 194 3 =50+

S0, N siates did not have a law banning
the use of cell phones by bus drivers.

Expressions and Equations

Focus narrowing the scope

Objective Use models to write and solve addition and
subtraction equations.

Coherence connecting within and across grades
Now Next

Students use bar diagrams and algebrn * Students will wee Properties of Equality lo
tiles 1o wiite and solve one-step addition  solve one-alep equations
and subtraction equations

Rigor pursuing concepts, fluency, and applications
See the Levels of Complexity chart on page 434,

ENGAGE EXPLORE Enr—-mm ELABORATE EvVALLATE
Activity 1is intended to be used as a whole-group activity,
Activity 1 is designed to provide more guidance than Activity 2

Hands-On Activity %

€ @ Remind students that the bar diagram represents

the sum of the states with a law and the states that do not

have a law.

Ask:

« How many states have this laii9 states

« How can you use the bar diagram to write an eguation?
The first section represents the 19 states with a law, the second
section represents the states that do not. The sum of these is
equal to 50.

€» Omit Activities 1 and 2 and proceed directly 1o the
Investigate section 1.4,5

potes ory

Ingquiry Lab Solve One-Step Addition and Subtraction Equations 433
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B Investigate

Ertane EXPLORE EXPLAIN ELABORATE EVALUATE

&) Collaborate

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

Work with a pariner to solve each problem.

1. Draw a bar diagrain and welte an addition equation to represent the
following situation. Then soive the eguation

Levels of Complexity The sum of o number and four 1 egual fo 18,

The levels of the exercises progress from 11o 3, with Level 1 [ e R

indicating the lowest level of complexity. i

Exercises - 4
............... ¥ __.|._4 _1
1-2.5-8 3-4,9-1 12-13
Level 3 ‘ . Equation® +4 =18 Solutinmey 18
Level 2 2 D Use Math Toolalem collects postage stamps. He sold 7 of his
- stamps and had 29 stamps left. Complete the bar diagram below. Then
Level 1 * - wiite and salve a subtraction equation to find the number of stamps Salem

had &t the beginning

[ede] o L n postage stampg----=«=========
tf‘.n. Investigate (== SREaRe
[T, stamps sold l number of stamps |eft

> @ Pairs Discussion Have students work in pairs to N S—" -y E——
complete Exercises 1and 2. Have them trade their solutions
gth another pair of students and discuss any differences. Equationn —7 =29 Salution=36

1,2,4,5

S0, Salem had 38 stamps atthe beginning

D @ Trade-a-Problem Have students create their own
problem. sim jlar to Exercises 1 and 2. Students trade their =3
problems, s olve each other's problem, and compare solutions. .f__ A Analyze and Reflect
If the soluti ons do not agree, students work together to find e ' '

the emors. @ 1,2, 4 3, Suppose Salem sold 15 stamps and had 21 stamps left. How wouid the bar
diagram change?

'JE: ’_; A nalyze and Reﬂ - . Sample answer: Since Salem sold 15 stamps instead of 7, the stamps
Ca sold bar would be longer.

1% @ Think-Pair-Share Have students work in pairs,
E 3 3 £ 4. = Reason Abstractl$uppose Salem had £0 stamps in the beginning and
Give students one minute to think through their responses to sold 7 of them. How would the bar diagram change? What eguation could

Exercises 3 and 4. Have them share their responses with their you witte to represent the situation?
partner. Then call on one student to share their response Sample answer: Write 80 stamps above the bar and use a varlable for
within a small group or large group discussBrL 2.5

the number of stamps left, 7 n =40.

rprrny s

Uncorrected first proof - for fraining purpeses only
434 chapter 6 Equstions and inequalities
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Expressions and Equations

1:‘3 € @ Explain to students that a I-tile and-#tile make a
- Sl zero pair because when 1 andl are opposites, Zero pairs can
Solvex— 3 =—2 using algebra tiles. be removed from or added to the equation mat without
Remember 8 Ltile and! tile combine 1o make a zero pair. You con add changing the value on that side of the equation.
or subiract zero pairs from efther side of an equation without cnanging Mu:
RER. + To isolate the varighle, do you need to add Ftiies or —I-tiled
|!-_Ilp__1-‘ Model he equation Hiles
r + How many Htiles need to be added to each side of the mat|
1] o to isalate the variable3
IH L + How many zero pairs are now on the left side of the @at?
« How many zero pairs are now an the right side of the mat?|

= -1 F
+ How many Htiles remain on the right side of the at?
(Stap 2 Add three 1ties to the left side of the mat Sheee

I-tiles to the right side of the mat to form 2ero pairs on each
s of the fnat

TS <

=Lt il
5

L]
'S tep @ Remove all of the zero pairs from each side. ThePs
Hile on the right side of the mat 2018 .
Iﬁ J= o
' - ]
Therefore. =1

Check 1/ —3=av

Uncorrected first proof - for training purpeses only
Inquiry Lab Solve One-Step Addition and Subtraction Equations 438
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3%
rt,s B Investigate

D @ Rally Coach For Exercises 5-8, have students work
in pairs. Partn er A should answer the first Exercise while
Partner B wa tches, listens, coaches, and praises. Partner B
solves the n ext Exercise while Partner A walches, listens,
coaches, an d pralses. Partners take tums until the Exercises
are comple te®™1,2.5

=

r.:} B 'Analyze and Refle¢t
1 @ Numbered Heads Together Assign students to 3-
or 4-person leamning teams. Each member is assigned a
number from 1to 4. Each team completes Exercises 9-11
making sure that every member understands. Call on a
specific number from one team to present the team's
salution to the clas(@ 1,2

O @ Trade-a-Problem Have students create their own
problem, s imilar to Exercises 9-11. Students trade their
problems, solve each other’s problem, and compare solutions.
If the solu tions do not agree, students work together to find
the error s 1,2

D @ Pairs Discussion Have students work in pairs to
compl ete Exercises 12 and 13. Have them trade their solutions

wih a nother pair of students and discuss any differences.
D7

Students should be able to answer *HOW can bar
diagrams or algebra tiles help you solve an equation?” Check
for student understanding and provide guidance, if needed.

Investigate

D Use Math TooldWork with a partner to solve each equation. Use algebra
tiies. Show your work using drawings.

5 x+d4=4 x=0 6. —2=x+1 =3
=Ir LI r = "".' BA = -
i 4 htl <) T fi
T x—1==3 xm=2 B Amx—2 =B
i b 1 r % i 1
1| | >« o %
" = i} 10 = |
L Ll
—— A\ J

=
.,{_-',v{_,, Analyza and Refloet
ey
Work with a pariner to complete the table. The first one ls done for you.
Equation Ralated Egquatien
weTed =T
9 C(+x=|0 ¥x=10-6
W x+F==lx=-1-3
fl. (+x=-Tx=-T-86

S Ceate

12. ® Construct an Argumentiite 4 rule that you can use to solve addition
equations without using modeis or a drawing.

Sample answet: Write them as subtraction sgquations.

a . HOW can bar diagrams or algebra files help you solve an eguation?
Sample answer: A bar diagram or an algebra tile model provides a visual
ald when deciding which operation to use,

oprery s ey e

Uncorrected first proof - for training purposes only
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Frnangnl

Lesson 1

Solve One-Step Addition and Subtraction Equation:

—

WHAT ot it masn 10wy two
Anequation's a senfence stating that two quantities are equal, The | JUarntsie ame equa?
value of a vatiable that makes an equation true |s calleshiblion -
of the equation {5 Vocabutary |
|
= o
[
equesabant equation
Sutss pcyon Propeety of Equnity
Additon Propeny of Equality
The equations »+2 =6 and =4 are Squivalent squations Mathematical Practices
because they have the same solution, 4. L1248

[€irclath e equations below that are equivalent toX
Usa alg ebra tiles M needed.

Video GamesAmna had some video games. and then she bought
4 more games. Now she has 10 games. This scenario can be described
using the equation# 4= 10

1. What does x repiesant in the equation?
Thex s the ber of g Amna d with.

"

2. Wnite two difierent equations that are equivalent-tode= 10,
Sample answer: x 6 and 2x=12.

Shade the circle(s) that applies.
Dervevere acth Problems ) e Mt Tocs
@ Regson Asiractly ®) a2 to Precmir

@ Comstrict = Argument D Mz U= 0f Struchioe :
| @ sl with Mathemztes @ lfre Fecezed Fzaonrg ca

Expressions and Eguations

Focus narrowing the scope
Objective Solve addition and subtraction equations,

coherente:onnecﬂng within and across grades
Previous Now Next

Students wrate ang ' Students wrile and P Stuterits will solee two
evnlunted alpedimic solee one-step linea) step inear squations
papreLdon. equations,

Rigor pursuing concepts, fluency, and applications
See the Levels of Complexity chart on page 441,

ENGAGE EXPLORE ENPFLAIN ELANORATE EVALUATE

Ideas fo r Use

You may w ish to launch the lesson using a whole group, smal
aroup, thi nk-pair-share activity, or independent activity,

& @ Y Think-Palr-Share Have students work In
' pairs to complete the Vocabulary Start-Up, When they
get to the vocabulary word equivalent equations, give student:
one minute to think about the word equivalent, what it means,
and where they have used it before. Have them share their
responses with their partner. Then call on one student to share
their respanse within a small group or large group discussion,

L

Alternate Strategy

@ Have students work in pairs. Have one student give an
example of an equation. Then have the other student write an
equation that is equivalent to the first equation. Challenge
students to write more complex equaticflis1, 4

Lesson 1 Solve One-Step Addition and Subtraction Equations 437
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ENGAGE EXPLORE EXPLAIN ELABORATE EVALUATE

I Teach the Concept

Ask the scaffolded questions for each example to differentiate - Subtraction Property of Equality

instruction.

Words Thiuibtraction Property of Equalitynios that the two sides of
an equation remain egual when you subitract the same numbssgr
trom esch side

Symboly Feep thng-c=b—cC

1. Solve addition equations.
@D - What is the variablek You can use bat disgrams and the work backwerd problem-salving

+ What number is on the same side of the equals sign as strntegy o solve equations arithmetically. Or, you con use the properties
the variable?6 of equality 10 solve equations algebraicaliy

« What operation is used between x and #iltfition
+ How do you undo additiorsibtraction
€Y . What is the first step fo solving the equatisaBtract

1. solve x+ 6= 4. Check your solution.

6 from each side x+6= 4 wiem
« What is 4- 67 =2 Solutions =g L
D . What property allows you to subtract 6 from each side e A ==t
of the equationSubtraction Property of Equality S ::L | Check ¥+6=4 et
Neﬁme'aﬂmPIE? e 24+ 6=4 Watilace = wih

Solve 14+ y = 20. Check your solutio

2. Solve addition equations.
@' « What is the variabled
« What number is on the same side of the equals sign as
the variable?8
+ What operation is used between b ond &Rition
+ How do you undo odditiorstiblraction
€ - What is the first step to solving the eguatisoBiract
8 from each side
+ What is—5 —87 —13
« What property allows you to subtract 8 from each side
of the equationSubtraction Property of Equality
@ - How can you check your solutioMeplace b with —13
in the original equation, simplify, and determine if the final
statement is true.

Need Another Example?
Solve—12=4 + ¢. Check your solution-16

d=4 ¢  Therbitence | 1

So, the solution is-2

2. Solve—5= b+ 8. Check your solutlon,

~5=b+8
—f= -8
3=h

Check —5=b+ 8

-5= 13 +8
—b=-5 The ventsnce m irus

So, the solution is-13:

_Got i+7 Dothese problems o find out.

Solve each eguation. Check your solution.

W ay+6=9 b. x+3=1 & —3=o0+4

Uncorrected first proof - for training purposes only
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3. An angelfish can grow 1o be 30 centimeteors long. If an angolfish i
21 centimeters longer than a clown fish, how long i & clown fish?

Wargs An angeifish i 21 cantimeters longer than & clown fish
UI“‘ Led £ represent the lenglh of the ciown fah
Eusion n = c + n

30 =c+H
BEET

A clown fish is 9 centimeters long

| Gt (T Do this probiem to find out

d. The highest recorded temperature in Warsaw, Missourl, s
48°C. This Is 70°C greater than the city's lowest recorded
temperature. Find the lowest recorded temperature

Addition Property of Equality

Words Thollddition Propery of Equality =5 that the two ides of
an equation remain squal when you add the sams numbs to
sach side.

Symbols Hoebthenot c=b+ ¢

4, Solve x—2=1. Check your solution.

3=} iy e equn
+32=+2
x = 3 Tergity

The solutionis 3. Check 32=1 v
| Gek i¥? Do these problems to find out.

e y—3i=4 Ltr—4=-—2 g-q—8=-9

Expressions and Equations

3. Write and solve an addition equation,
€ . Whot do you need to fincthe length of the clown fish
« What do you knaw the length of an angelfish is
21 centimeters longer than the clown fish and an angelfish
can grow to 30 centimeters
+ The length of the clown fish plus what is the equal fo
the length of the angelfisi#l
€  What addition equation represents this situation?
c+21=130
+ How would you solve this equationibtract 21 from
each side of the equation
€ . Suppose a certain betta fish is 3 centimeters longer
than the clown fish. How long is the betta fish?
12 centimeters
Need Another Example?
A grapefruit weighs 310 grams, which is 170 grams mare than

an apple, Write and solve an equation to find the weight of th
apple.a + 170 = 310,140 g

4. Solve a subtraction equation.
O . whot is the variobier

« What number is on the same side of the equals sign a
the variable?2

+ What operation is used between x and Sbtraction
« How do you undo additioratidition

€ . What is the first step to solving the equatiditl 2 to
each side.

« What property allows you to odd 2 to each side of the
equation? Addition Property of Equality
€ . Solve the equation12=p — (—20). =32
Need Another Example?
Solve 12=z — 8. Check your solutior20

Lesson 1 Solve One-Step Addition and Subtraction Equations 439
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5. Write and solve a subtraction equation.
€ . What do you need to fincthe cost of the jeans
« What do you know pair of shoes that are AED 25 is
AED 14 less than the cost of the jeans.
+ The cost of the jeans minus what is equal to the cost
of the shoes?¥

¥ . What subtraction equation represents this situation?
j—WU=2025=]-14

« How would you solve this equatioAld 14 to each side
of the equation and simplify.

@ - Are the two equations{ 1= 25 and 25=] —
equivalent? Explairyes, Both equations have the same
solution, j = 39,

Need Another Example?

Khadija practiced the piano for 32 minutes. She practiced

11 minutes less than her brother did. White and solve an

equation to determine how long her brother practiced the

plano.b — 11 = 32; 43 minutes

Gulded Practice

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

200 If some of your students are not ready for
£E5 assignments, use the differentiated activities below.

> @ Pairs Discussion Have students work in pairs to
solve Exercises 1-4. Students can use algebra tiles if needed
to model the equations. Have them trade their solutions with
another pair of students and discuss any differen@®s, 2. 4

@ @ Think-Pair-Share Have students wark in pairs.
Give them a minute to think through their responses to the
problems shown. Have them share their responses with their
partner. Then call on one student to share their response
within a small group or large group discussif®y, 2

x+5=-7 -3-x=-4 F+x=2 x-55y=-

5. G Bullding on the Essential Questiorat ae two

. Models 5. A pair of shoes costs AED 95. This Is AED 14 less than the cost of

v dim 8 W 3 @ palr of Jeans. Find the cost of the jeans.
To R s e,

RS gr;::m AED M |ess than jeans. Let / represent the cost

ahoes J
'IEDﬁ”—i‘m“' 3:’;-‘1- : Wivilie e ecuindion
t¥= + elibie Progerhy af Equality

Vil Tl o 09=, Sty

The Jeans cost AED 109,

¥ | | Gek i+ Do this problem to find out.

e-3=1 o
L, 20years h. The average itespan of a tige: |5 17 years. This is 3 years less
than the average lifespan of a lon, Write antl solvie an equation
4 w0 fnd the average Ifespan of a lion

Guided Practice ﬁj

Solve each equation. Check your selutlema 2 el
Ln+6=8 2

27=y+2 8§ L —T=c-6 -1

e

4. Orville and Wilbur Wright made the first airplane flights in

1803 Wilbur's fight was 111 meters, This was 36 meters longer

than Orville’s flight. Write an eguation 1o lepresent the 1 I —||

flights. Lise a bar diagram rl'needec Then solve to find the | Rate \'w“.'ﬂ

length of Onville’s flightseepes 2
o+ 36 =11 Tom 1w erstamd biow be

ene-thep auldibon and

subptramcHon equations |

methods for solving a real-world problem that can be WP Great! You're mady to move r_le

represeniad by an eguation? |
Sample answer: One method is 1o solve arithmetically |’ |

1 o)) have teve questions

using a bar diagram. Another methed is to solve the mh‘_mwcqmﬁmw

eguation aigebraically using the properties of equality. L \

orprery s e e
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Expressions and Equations

PSR e P

Marr
W

Independent Practice

Solve each equation. Check your solutismers o | L e !

1. a+3=107 Z y+rs5=-n-m
“'%
4 S=x+8 -3 5 -2=p-1 4

fN:-8=9%7

B U=s+T7

Use a bar diagram to solve arithmetically. Then use an equation to solve

algebralcallyf cpe iy

#X Last week Buthania peacticed hes bassoona 8.
total of 7 hours, Thes was 2 hours more than

e practiced the previous week How mary
Fours did Buthania pracice the previous week?

i a recent presidential election, Ohio had
18 alectoral voies. This ks 20 voles less than
Texas had. How many edectoral voies did
Texnas have?

“total hours, 7-- 1 t
! week 1 hours uﬂnou+| Texas electoral votes
| h { unluducnmlm_J- 20
S e p—

8 =t —20; 38 votes

9. D Multiple Representations: = (= tabl= fo solve mmm
a. Symbols The difference in spesds of Bl Toro and

T Express is 8 kilometers per hour. If B Toro has the Cotmm ] N W
greater speed, wiite and sclve 2 sublraction 2guation Espres - 5 e
o find s speed. oo - . 5

3 —104=§; 112 kmph - i T i
Dingram Voysge hasadopihats6b6meterslessthan . ... s pmoee- o ...
Eil Toro, Draw & bat dizgram to the right and write an BTee
equation to find the helght of Vovage. SEa

d +66=53, 464 m - — "'""""'1 =L

coast=r, Explain why b 4=55and h— 10=49

. Words L=t h represent the height of the Colossos roller

are equivslent eguations. Then explain the meaning of

the solubon

The sclution of each equation is 59; Colossos is 59 meters tall

Uncorrected first proof - for training purposes enly

ENGAGE ExplORE EXPLAIN ELABORATE EVALUATE

Practlce and Apply

Independent Practice and Extra Practice

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

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

Exerclses
1-8,17-24  9-11,25-36 12-16
Level 3 ' .
Level 2 B
Level 1 8 e
Suggested Assignments

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

AL Approaching Level 1-9, 11-16, 35, 36

@ ontLevel 1-7 odd, 9-16, 35, 36
@ | Beyond Level 9-16, 35, 36

Common Error Students often forget whether to add or
subtract to solve an addition or subtraction equation.
Remind them to use the inverse of the operation in the
equation. To solve an addition equation, use subtraction.
To solve a subtraction equation, use addition,

Lesson 1 Solve Gne-Step Addition and Subtraction Equations 441
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{€) MATHEMATICAL PRACTICES
e

2 Reason absiractly and quantitatively. "

3 Construct viable arguments and critique the

reasoning of others i i ‘_6

5 Use appropriate tools sirategically. 23, 24
Mathematical Practices 1, 3, and 4 are aspects of mathematical
thinking that are emphasized in every lesson. Students are
given opportunities to be persistent in their problem solving, 1
express their reasoning, and apply mathematics to real-worid
situations.

Wby,
ﬁ
g

Formative Assessment
Use this activity as a clos
dismissing students from

ing formative assessment before
your class.

Ask students to write th g steps explaining how to solve
x— 3 =19. See student s’ work,

Waitch Out!

Find the Error For Exercise 13, remind students to use
inverse operation to solve equations. In this addition
equation, they subtract in order to isolate the variable.

10. The sum of the measures of the angles of a triangle s 180"
Wiite and solve an equation to find the missing measure,
35 + 45+ x =180; 100

. The sum of the measuies of & quadiliseral is 360°. Write and
solve an eguation o find the missing measure,

15+ 115 + 65 +xr= 360; 65

3

({5 H.0.T. Problems Higher Onder Think ng

12. @ Reason Inductively/rie an addition equation and o
subtraction equation that have 10 as a solution

Sample answer; 20k x = 30; 30— x = 20

13. @ Find the Errofisna is finding & 5= ~8, Find her mistake
ang comect it

She should have subtracted 5 from each
side: 13

1. 2 Reason Abstractijuppose » y= 11 and the value af
x increases by 2. i their sum remains the same, what must happen
to the value of 7 Justily your response

The value of y decreases by Z; Sample answer: (x + 2) + (¥ — 2)
=N xr+ y =N, because if you add 2 and the sum remains the

same, you must also subtract 2.

15. ™ Which One Deean't Belong? ioentlly the equatl an (hat does
ok belong with the ofhes three, Esplaln your reasoning
el aei=ci == 3-=-)
x+ 2 = 8; The solution for the other equaltions ls —&.
16. T Reason the eguation » ¥ = 5, the value for

¥ Is a whole number greater than 2 but |ess than 6, Find the possible
solutions for T

0.12

Uncorrected first proaf - for training purposes only
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Extra Practice

Solve each equation. Check your solution.

W r+6=-3 Bw-T=118 nk+3=-9 1
vhf=g
& Tty
p -

2 -1=g-87 N9=r:27 22y 4+ 15=1-4

2 Use Math Tooldise a bar diagram to solve arthimetically. Then use an
equation 1o solve algebraleally,
23. The Al itihad team scored 79 points. This wa@d.Hasan is 15: years old This is 3 years
13 points less than the Al Watan team. How younger than his brother Hamad How old

mamy points did the A Watan team scone? s Hamad?
il SRR | Hamad's age l
Al Watan team | Hasans age :13 “57'4
Al Ittihad team 13 puir*l 1 ]
=153 years l

1 1
¥—13=T79; 92 poinis 15, =y —3: 18, years old

25. The table shows & goifer's scores for four rounds of a recent Women's 3 =
Her toial score was even with pat What was her score far the third reun = 7
1+ (=3 +5 +2 =0, +2 = -
Second -3
Copy and SolveSolve each equation. Check your solution. Show your e :
work on a separate piece of paper |Fonty | 42
i | = 16
_ 26.0—35=119184 O b+225=1 425 23.—-3__r—I.ﬂ_
1 29, x—28=95123 30.r—85=—2164 3Nr—94-—-3658
; 5 1 1 5, 1 13 1 5 2
Rt p=pg R—gtc=—p g M-r—mpw

Uncorrected first proof - for training purposes only
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1
power U * Test Practice
Exercises 35 and 36 prepare students for more rigorous Power U'P'- Test Practice

thinking needed for the assessment.

35, The model represents the equation
35. This lest item requires students to reason abstractly and ;;:c:msm?;t"""“r b eanifor il I a
| quantilatively when problem solving. a
Depth of Knowledge = DOK1
Mathematical Practice.  MP1

& To solve the equation, add 2 positive

counters to each side of the equation mat, @ ue TR False
Scoring Rubric b To solve the equation, add 5 negative
to each side of the equation mat True W@ Fal  se
1 point Students correclly answer each part of the el oy iy 8 -
| question. ¢ The value of x Is alse
36. Badrla practiced the plano & totsl of 7 hours this week. This is 3 hours this weak
Iess thian she practiced last weel. Select the contect labels 10 complpp ===
36. This fest item requires students to analyze and solve complex the bar dingram that is used to find the number of hours w Badrin
real-world problems through the use of mathematical lools and practiced last week
models
Depth of Knowledge | DOK2 I """" T
! ] ! L y ———
Mathematical Practice.  MP1, MP4 this weell 10 houry | 10 hours.
Scoring Rubric """'?Muln""--4-|3 ¥
2 points Students correctly model and solve the
po Y How many hours did Badria practice the piano last wedk? 10 hours
equation
1 point Students correctly model OR solve the
| equation

Spiral Review

Multiply or divide.
. 5—4=—20 3835 -4 39, {-10j(-6)= 60
a0.—2-6 &1, (—3)12)= —38 4z M- =21

43, While playing a round of golf, Rana had a 44. On Frday morning, the temperature dropped

scone of three under par after the first three 2 degrees per hourfor four hours. Wiite and

holes. White and solve an aquation to find solve an aguation to find the total humber I
Rana's average score per hole h after three of degrees d the temperature dropped on 3
holes 3h=—3h=-1 Fritlay morning, —2% 4=d; d=-8 i

Uncorrected first proof - for training purposes only
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Expressions and Equations

I i I.. b Focus narrowing the scope
nq 1 ry a Objective Use bar diagrams to write and solve problems
Multiplication Equations with Bar Dlagrams involving ratias.

Coherence connecting within and across grades

HOW do you know which operalion ta use when solving

uation 123
an squationt Now Next
Students used bar disgrams 1o wilte and'  Students will use Properties of Equality to
- solve one-step sddition and subtraction’  solve one-alep equations
Hessa tutors students to eam money to buy a new Blu-ray™ player that costs equations

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 yau knowiNe cost of the Blu-ray™ player, the number of hours.

Hessa can tutor.
Whist do you need to fingie amount per hour Hessa should charge

Rigor pursuing concepts, fluency, and applications
See the Levels of Complexity chart on page 446,

ENGAGE EXPLORE ExPLAiN ELABORATE EVALUATE

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

Hands-On Activity '

O @ Remind students that the bar diagram represents
the total amount of maney she needs to earn,

Hands-Onf Activity

-( tep 4] Draw a bar diagram that represents the money Hessa needs 1o eam
and the number of hours she &s available to tutor that week.

rssssmssssnssssssnsn AP B (rreressscnsaccnsscrsnnand

hour1 | hour2 | hour3' hourd hour 5| hour & hour 7

Ask:

« Into how many sections should the bar didgram be divided?
Why?7 sections; This represents the 7 hours that she can tutor.

+ How much money does she nee#ED 63

+ What equation is represented by the bar diogrdm® 63

®» Omit the activity and proceed directly to the Investigate
section® 1,4

Write an eguation from the bar diagram.
Let x represant the amount she should
charge each hout

Tx=863

Use the work bockword strategy to
solve the equation. Since

Tx=53. =637 50, 9

Chech 71 9| =G3v

So, Hesza should chargeh  ED 9 per hout

R TTY P S —

Inquiry Lab Multiplication Equations with Bar Diagrams 845
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Ertane EXPLORE EXPLAIN ELABORATE EVALUATE

) Collaborate

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

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

Exercises
1 2 34
Lovel 3 . .
Level 2 }
Level 1 { .

W Investigatel
Lk oAl

D @ Pairs Discussion Have students work in pairs to
complete Exercise 1. Have them trade their solution with
another pair of students and discuss any differen@s, 2,5

O @ Trade-a-Problem Have students create their
own proble m, similar to Exercise 1. Students trade their
problems, solve, and compare solutio®1, 2,4

LS Analyzé and Reflect

i
I @ Think-Pair-Share Have students work in pairs. Give
students gne minute to think through their responses to
Exercise 2. Have them share their responses with their partner.
Then cal | on one student to share their respo®a, 2.5

Bcreata

. Students should be able to answer "HOW do you know
which operation to use when solving an equation?” Check for
student understanding and provide guidance, if needed.

el 70

(= Investigata

Work with a partner to solve.

1 The screen on Hamdan's cell phone allows for B lines of text per message,
The maximum number of characiers for each message is 160, How mapy
characters can each ling hold? Complete the bar dlagram below and Witte
an eéquation. Then solve the equation.

e e o s e o

o]

Bx = 160; 20 characters

.J;';_,". Analyze and Refle

Work with a pariner to answer the following question,

2 S Make a Conjecture Hamdarfsicr (o Exerclse 1 Suppose Mamdan'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?

Sample answer: The bar would be divided Into 4 sections Instead of B,
The equation would besd= 80.

)
Ul create )

1. D Reason Abstractly Halimnt AED 70for 4 hours of cooking classes.
How much did she spend get holr of cookihg class? Draw a bal
diagram below and write an equation. Then solve the egquation

hour 1 hour 2 hour 3 hour 4

-~ AED 17.50
4= 70; AED 1750

4 - HOW do you know which operation io use when solving an equationT
Sample answer: Use the inverse operation. Division is the inverse of

multiplication. So, use division to solve a multiplication equation.

rprrny s

Uncorrected first proof - for fraining purposes only
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ENGAGE EXPLORE EMPLAIN ELABORATE EVALUATE

I) Teach the Concept

Ask the scaffolded questions for each example to differentiate

instruction.

1. Solve a multiplication equation.

@ - What is the variablek
+ What operation is used between x andw@itiplication
» How do you undo multiplicationdivision

€ + What is the coefficient in the expression 4x? 4

« What s the first step to solving the equatifiide
each side by 4

@ - What property allows you to divide each side of the
equation by 4Division Property of Equality

Need Another Example?

Solve 39= 3y. Check your solution3

2. Solve a multiplication equation.
@ . What is the variablep
+ What s the coefficient in the expressie8y? —8

« What operation is used between y on8?
multiplication
+ How do you undo multiplicationfivision
& - What is the coefficient in the expressie8y? —8
« What is the first step to solving the equatifiide
each side by —8
« What property allows you to divide each side of the
eguation by—87 Division Property of Equality
€ . How can you check your solution? Replaedth —3 in

the original equation, simplify, and determine if the final
statement is true.

Need Another Example?
Solve—4z=60. Check your solution—-15

448 chapter 6 Equations and Inegualities

et ) Division Property of Equality

14
b
| l

Words Thiliwilan Proparty of Equalitgate s that the wo sides af an
equation remain equal when you divide each side by the sam|

P— NOPEens fUmiber

Symbols o= h and o 0, therg = o

You can use the Division Property of Equallty 1o solve multiplication
equations.

1. Solve 20=4x Check your selution.

204 Woito o sgeilion
?.a_-;"_ Diivinien Propoesy al £aislily

By wnpilily

Chack 20= 4x Wil e mreprel eriaals
20 = 4(5) Repico «wiln &
20=20¢  This vrrintce o s

So, the solutlon Is &

2. Solve—B = 24. Check your solution.

—Br=z4 Wit Ve Erzsesaon
~By _ 24
=

y=-3

Diewioons Prajaeny of Bz oty

Check —By =24 West L otiginid ecuaticn

- —B-3<24 Regili= y wilh

24=24 ¢ Them merpvimnce mirue
S0, the solution is-3.

; Gok 1+7 Do these problems to find out.

Solve each equation. Check your solution.

1"': a 30 —6x b, —Bo=36

. —S9d=-72

Scanned by CamScanner
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Expressions and Equations

|: Solve Arithmetically

b ) e i w8 e A

3. Hamdah sent 574 text messages last week. On average, how | i b e P
many messages did she send each day?

bt

Let m represent the number of messages Hamdah sent | temt mgranges i 1 wenes, 514
574=Tm Wt Bees 1 ? days i e wend - m o m .- |
SH_TIm o X =
-7 . = v :-li:nlﬂ
82=m et e s e £ 1
Hamdah sent 82 messages on average each day. b

—— - Tl

| Get i¥7 Do this problem to find cut. -

. —

d. Mrs. Hourlyya's car can ravel an average of 10 kiiometers on eadh
liter of gasoline. Write and salve an equation 1o find how many A, 100=560;56 L
iiters of gasoline she will need for a trip of 560 kiometers. gl - ‘

{ key Ca‘uceﬂ

Multiplication Property of Equality

Words TruMultpication Proparty of Equalimyrics tnat e rwn sitdon of
Bn eguation remee sgual f pou mufiply sech sde by the wame
Aumbe

Symbols | o=b then o= b

You can use the Multiphcation Property of Equality to solve division
equations.

Sotve-=—9.

2.4 -
:?‘(—q =SB Mutencsssn Fragerty o Sqaasy - S
i o=136 5
i g3
3 | Gok i¥? Do these problems to find cut.
e é—:—ﬂ t =7 g 39=% 3.:?_:___

3. Write and solve a multiplication equation.
@ . Whot do you need to find? the average number of text
message she sent per day

+ What do you knowthe number of messages she sent
last week

* How many messages did she send altoget! &1
+ How mony days are in a weefl?
@  What muttiplication equation represents this situation?
Tm =574
« How would you solve this equotiodigtide each side of
the equation by 7
¥ - How many text messages would you expect Leloh to
send in 30 doys2,460 text messages

Need Another Example?

Serena mailed 138 letters during the last 6 days. Write and
solve an equation to find, on average, how many letters she
mailed each daybx = 138; 23 letters

4. solve a division equation.
€D - How do you know this is o division equation?
The lrncﬁoﬂ:%means o divided by —4.
» How do you undo divisioniultiplication
€ . What is the first step to solving the equation? Multiply
each side by-4. :
» What property allows you to multiply each side of the
equation by—4? Multiplication Property of Equality
€ : Rewrite this equation as a multiplication equation,
| I
—~a= -9,
* How would you solve this equatioMiltiply each side
of the equation by —4.

Need Another Example?
Solve St = —10. Check your solution—20

Lesson 2 Multiplication and Division Equations 449
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5. Solve a division equation.
O . What is the variabled
+ What number is on the same side of the equals sign a$
the voriable?3
» What operation is used between d and difision
« How do you undo divisiorultiplication

€ . How would you solve this equatioMultiply each side
of the equation by 3 and simplify.

@ - Use what you learned in this lesson to explain how to
solve the equation & rt for the variable r. Then solve
for ¢ Use the Division Property of Equality to divide each
sidebyt;r =r‘

Need Another Example?

The distance d that Salem travels on his bike at a rate of

30 kilometers per hour for 4 hours is given by the equation

7= 20. How far did he ride80 km

Guided Practice

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

.E}\:' If some of your students are not ready for
~5J assignments, use the differentiated activities below.

D @ Team-Pair-Solo Have students work in teams of 4
to solve Exercise 1, then break up in pairs to solve Exercise 2,
and finally work alone to solve Exercise 3. Have them repeat
the process to solve Exercises 4-6. Have them trade their pair
and solo solutions with the rest of the group and discuss any
differencesf® 1,2

I @ Trade-a-Problem Have students create their own
problem, similar to Exercise 7, using either multiplication or
division. Students frade their problems, solve each other’s
problem, and compare solutions. If the solutions do not agree,
students work together to find the end@s1, 2. 4

1 6c= 183

(o=

"]
L5-9m

equations?

s
 Example
ﬂ. The distance d Rana travels in her car while driving 60 kilometers

pnhmrhr!hmnlhwmhyﬁncqm‘%-w.m
tar did she travel?

§=60
gp;wequ Mutpicalonn Propedy of Bq sty

d=180
Rano traveled 180 kilometers.

Wit e eqliabion

Sy

Guided Practice =

Solve each equation, Check your solutleng i | 0w d

7. Houtlyya eams AED 24 per hour helping her B, A shark can swim al an average speed
grandmethiar, Write and solve an equation 1o
fing how many hours she needs o work 1o

earn AED 192 £aro 3280 =192 B hours

5. @ puilding on the Essential Questioay is the
process for solving multiplication and division one-step
equations like solving one-step addition and subtraction

Sample answer: The process always Involves using the |
Inverse operation.

2. 24=-8x -3 3, Tmm=—28 -4

5. r=-3 36 6 fr=-4 40

of 40 kilometers per hour. At ths rate, how
far can a shark swim n 2.4 hours?

Use h=“'T. [ ¥ 6 km

— S

| Rate Yourself!
How confidant ave yo  w abiut

2ohving ene-shep wmilH rTlc-\Hch[
ahd Advigion eqmatia us? Che
Hae bax Hhak applie 3,

'y

e

i et A

450 chapter 6 Equations and Inequalities
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Expressions and Equations

Areads | Wi o8 Bl b

Macr Wy

Independent Practice

Solve each equation. Check your solutismrs o | L e !

1 7a=497 1. —6=2r-32 3a-32=—4 8
"'

=954 5 —8 = 80 6.54= 50 -6
-12y=60 -5 8 452 40 9. &= -5 -90

$0. Majla wants to buy a digital camera that costs AED 300, Suppose she saves
AED 15 each week In how mamy weeks will she have enough money for the
camera? Use a bas dingram 10 solve arithmetically. Then use an equation to

| #€D 300 |
T

H

AED B e r week

2 A race car can travel at a rate of 205 kiometers per hour. At thes rate, how far
wiould it traved in 3 hours? Usﬁif Wirite an equation and hen sohe.
Exargie 3

205=2 615 kilometers

12. A cernain hurnicans traveis at 20.88 kilometers per hour The distance
from Cuba to Key West s 45 llometers. Wiite and solve a muttiplication
equation 1o find about how long & would tske the hurricane to traved from
Cuba to Key West

20.88h=145: Th

ENGAGE ExplORE EXPLAIN ELABORATE EVALUATE

Practice and Apply

Independent Practice and Extra Practice

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

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

Exercises
1-11,18-25 12,13, 26-28 14-17
Level 3 . o
Level 2 g
Level 1 . .
Suggested Assignments

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

@ | approaching Level 1-11, 1315, 27, 28 |
@ onLeve 1-11 odd, 12-15, 27, 28 ‘

@ | Beyond Level 12-17,27, 28 |

Commeon Error Students may have trouble solving equations
when the variable is on the @ht side of the equal sign. Remind

; X _
them that if 30=—; then—:

Uncorrected first proof - for training purposes only
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) MATHEMATICAL PRACTICES

13. & Multiple Representationsyam saves AED 550 for each hour she

works, She needs to save an additional AED 44 to buy an E-reader, How many

1 Make sense of problems and persevera in
solving them. 16, 17 more hours does Hivam nesd to work 1o pay for the E-eader?
2 Reason absiractly and quantitatively 14 a. Dlagram Draw a bar dingram that represents the situation,
3 Construct viable arguments and critique the 13.26 e A T =
reasoning of others : T
AED 3] Iﬂ!* lﬂﬂ‘l IHEP ml”leI llJ'-llﬂ RER 130
7 Look for and make use of structure 15 <
’ . ) amoun saved n 1 hour 2
Mathematical Practices 1, 3, and 4 are aspects of mathematical
thinking that are emphasized in every lesson. Students are
given opportunities to be persistent in their problem solving, to » ;';'"_ % NI SOUSATI SR NHENO Sie. NG}
express their reasoning, and apply mathematics to real-world )
¢ Words Describe the process you would use to solve your equation

5ﬂuat|0ns Then solve.
Sampie answer: Divide each side by 5.5. Then simplidy8x

T 2y @ H.0.T. Problems Hgher 0o Trinking |
r ‘-% 14, © Reason Abstractifescribe a real-world situation in which you
. . would use a division equation to salve a problem. Write your eduation and
1/ pl:- g then sohve your problem.
w - P Situntion See students’ work.
-
2013)
Equation: Solution:

5 e Identify Structurdive of folse To solve the equation®20 you
can use the Multiplication Propenty of Equality. Explain your reasoning.
True; Sample answer: Multiply each side of the equ oytead of

dividing each side by 5.
Formative Assessment
Use this activity as a closing formative assessment before %.
dismissing students from your class.

2 Persevere with Problemsolve 3x=12 Explain your ressoning
The absolute value of a positive or negative number |s always positive,

So.r=4orx=
7. = Persevere with Problemtaplamn how you wauld salu_qu= & Then

ok the equation
Sample answer: Multiply both sides by x, then divide both sides of the

equation by &:-5. g

Write the distanceftime/ rate formula=dirt on the board.
Have students write an  d solve their own rate problems.
See students’ work.

Uncorrected first proof - for training purposes only
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Extra Practice

Solve each equation. Check your solution.
B 4 =36 ™ —4:=—-16 4
- =

2063 =94 -7

w4 %

]
a3
]
J
B
%
-4
go
s
8

24, The width of a computer monitor is 1.25 times its height - T4 e -

Find the height of the compuler mondor of the right. Use
n bar ciagram to soive anthmetically. Then use an equation
to soive algebraicall)-25x4= 30: 24 cm.
.
i
[~ width of moniter, 37.5 am |
r

45. A dragonfy. the fastest insect, can fiy a distance of 15 feet ata
speed of 75 feet per second. Find the time n seconds. Wiite the
eguation in the forme i, then sohe

15=75:21

26, @ Find the Errofmei = solving-6x= 72, Find his mistake
and cofrect it

Sample answer: Amer divided G
and should have divided by6.,
r=-12

Uncorrected first proof - for training purposes only

Expressions and Equations

Find the Error For Exercise 26, remind students that when
solving this equation for x, they must divide each side by the
coefficient. The coefficient 156, so divide each side of the
equation by—6.
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Dow&'f Up! Test Practice

Exercises 27 and 28 prepare students for more rigorous
thinking needed for the assessment.

27, This test item requires students to explain and apply mathematical
concepts and solve problems with precision, while making use of
structure.

Depth of Knowledge = DOK1

Mathematical Practice.  MP1

Scoring Rubric

1 point Students correctly answer the question]

28. This lest ltem requires students to reason abstractly and
quantitatively when problem soiving.

Depth of Knowledge DOK2
Mathematical Practice.  MP1, MP4

2 paints Students correctly model and solve the

I _ equation .
1 point Students correctly model OR solve the
equation

Power U'P'- Test Practice

Z1. The formula A= bh can be used to find the area A of a
parallelogram with base b and height h. The paralielogram
shown has an area of 56 sguare inches.

What Is the length of the base? 8cm w

28, The table shows the prices of different satelite radio plans.

Mrs. Khadija paid AED 98 for m months of satellite raclio

under Plan A Fill In each boax 1o write o multiplication Plan
equation to represent the situation, A
®B50 = [ i [ 99 | | I 16,50 8
H i of —— 2t :
iy Rl e O i i - -
ow mary s ] 4. Khadija 114,35 |

purchase? | 6 months

Spiral Review

Write each Improper fraction as a mixed number and each mixed number as

an improper fraction.

L 40_ g5 101 1
H'T=3I nT=5-’ 3 o = oo

2 1% 1 2 5 96
3.37= By=g 34 'qu-=—,-
Divide.
|E-15=4 36.36: 04=19 37.273:13=
Multiply. Write in simplest form.

2,7 -M E| _n 1 Bid—1

S5 Nixl=x ek Tl el

]

Uncorrected first proof - for training purposes only
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Expressions and Equations

B vy o0 binabPet

Iinquiry Lab

Solve Equations with Rational Coefficients

e HOW can you use bar diagrams to solve equations with ar,'l':u"':m']

rational coefficlents?

Two thirds oRhmed shomercom class plan 1o participate n the school talert
show i 16 stude ram the class plan 10 participate. how manmy students are in
the homeroom class?

What o you know/e fraction and number of students participating

In the talent show
What do you need to findthe number of students in Ahmed's

homeroam class

IHands O Activit ]

You can represent the situation above with an equation

\Step L Draw a bar diagram that represents the: total number of studemts
In the class ant many Man 5 partipale

|—- ======niumbes ol students in clax—-—- 1

}. SN = T |
number of students
who plan to participate

(Btep E Wrie an equation from the bar disgram. Let ¢ represent the

total number of students in
'ihn 3 Find the number of studerits repiesented by the sections of the bar
i e | -

Write that number in each section of the bar in Step L

Since each section represents 8 students. there acBo 24’ sugents in the
ciass

Chett X 2=

Uncorrected first proof - for training purnl only

.

Focus narrowing the scope

Objective Use bar diagrams to model and solve equations
with rational coefficients

Coherence connecting within and across grades
Now Next

Students will use models 1o solve s will| sobve el ns with
eguations with rational coeMcients rational coefficjent

Rigor pursuing concepts, fluency, and applications
See the Levels of Complexity chart on page 456,

ENGAGE EXPLORE CiPLun LA

.} Launch the La

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

fHands-On Activity )
€ @ Paired Heads Together Have students work in
pairs to complete the activity. Assign each student a number,
Pairs should ensure that both students understand how to
draw a bar diagram, write an equation, and use the bar
diagram to solve the equation. Students are responsible to ask
for help, if needed. Call on one numbered student to share
their responses with the cladlt 1,2, 4,5

€ @ Pairs Discussion Have students work with a
partner to determine a different method that can be used to
solve the problem. Have them present their method to the
class.®1,2,7

Inquiry Lab Soive Equations with Ratlonal Coefficients 485
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Ertant EXPLORE EXPLAIN ELABORATE EVALUATE

) Collaborate

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

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

Exercises
1 2 34
Level 3 ‘ .
Level 2 ;
Level 1 - .

=]
r.f'.f. B Investigaté
W

@ @ Think-Pair-Write Give students one minute to think
through how they would draw a bar diagram and write an
equation to complete Exercise 1. Then have them work in pairs
to complete the problem. Have students diagram the parts of
the equatio n (coefficient, variable, constant) and write out in
words wha t each part of the equation represents. For example,
three-fifihs of Reham's monthly alfowance s the amount she
wants to s pend, $2451,2.5

g Analyze and Reflect

@D @ Think-Pair-Draw Give students time to think of a
reaworld problem that could be represented by an eguation
with a rat jopal coefficient Have them work in pairs to write
equation s that represent the problem. Have them draw bar
disgram s that can be used to solve the equati®®s, 2.4, 5

. Students should be able to answer “HOW can you use
bar diagrams to solve equations with rational coefficients?”
Check for student understanding. Provide guidance, if needed.

. _ investigate

Work with a partner to sclve the following prablem,
1. Reham is apnmw-&n! het morthly sllowance on a costume faf the
talent show. She plans to spend AED 24. Diaw a bar diagram 1o represent
the sttuation. Then write and solve an equation to find the ameunt of
Reham's monthly allowance

----------- Reham's monthly allowange----«-----
| | |

3
Equation®® — 28 SolutioRED 40

.,’ Analyze and Refle

e

Woark with a partner to answer the following question.

2 O Make a Conjecturuppose Reham planned on sp-r.-ndlaql! her
monthly allowance on a costume. How would the diagram and equation
be ditferent?

Sample answer: The bar would be divided Into four equal sections.
The equation would bja = 24.

g Create )

1 S Model with rite & real-world problem that could be
represafilad by the equati =12. Theh solve the aguation

Sample snswer: Amna i#ul his video collection at a community
yard sale. If he sold 12 videos, how many did he originally have to sell?
18 videos

4 HOW can you use bar diagrams {0 solve equations with rabional
coeficients?
Sample answer: You find the value of ane section by dividing, then you
multiply by the number of sections.

rprrny s

Uncorrected first proof - for fraining purposes only
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Lesson 3

Solve Equations with Rational Coefficient

- WHAT cows it masn Lo &y v
Social NetworksThree-fourts of the students in Sally's class RS SOME
belong to a social network. Thete are 15 siudents in her class thal

belong to a social networi ,?“mm

1 Create 8 bar chagram nnﬂma‘euO?S.om

SO S ———

[ |

Lakel 15 along the bottom to show the amount of the bar that
represents 15 students.

2. Based anthe diagrantirc  the equation that can be used to find
the nuinber of students in Sally's clasi.

3
.

3. Based on what you know about solving equations, sxplain how
you could solve the eguation you circied in Exercise 2.

Divide each side of the equation by 075

4. How many students are in Sally's class?
20 students

L
©
|
|

i
+

Shade the circle(s) that applies.
Dervevere acth Problems ) e Mt Tocs
@ Resson Asiracty ®) szt to Precmir
@ Comstrict = Argument D Mz U= 0f Struchioe
; (D stoce! with Vathemstes (D) yse Fepested Seasones Uncarrected first proof - for training pu

Expressions and Equations

Focus narrowing the scope
Objective Solve one-step equations with rational coefficients

coherente:onnecﬂng within and across grades

Previous Now Next

Students winte and , Students solve equations | Studerits will modeél and
solved ane-step with rational coafficlents. .~ solve Iwo.step equations
Eguatioms with iteger

coeflioents

Rigor pursuing concepts, fluency, and applications
See the Levels of Complexity chart on page 461,

| m uﬁ_l.:uﬁ! ExXPLAIN ELABORATE EVALUATE
v ) Launch the Lesson

Ideas for Use

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

w . @@ Talking Chips Have students work in small
) groups to discuss and complete Exercises 1-4.

Provide each student with 5 chips. Students must place a chip®
in the center of the table as they contribute to the discussion.
After they have used all of their chips, they may not contribute.
All students must use all of their chifi1, 2,4, 5

Alternate Strategy

€ Have students explain what is different about the
equations 3c=15 and§c= 15. Ask them what operation is
being performed on the variable in each equation and how
they should solve each equatid® 1.3

Lesson 3 Solve Equations with Rational Coefficlents 487
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T

EXPLAIN

) Teach the Concept

ELABORATE EVALUATE

ENGAGE EXPLORE

Ask the scafiolded questions for each example to differentiate
instruction.

1. Solve equations with decimal coefficients.
@Y - What is a coefficientfhe number being multiplied by the
variable
« What is the coefficient in this exampR25
@ » What operation is indicoted by the coefficient?
multiplication
« What Is the inverse operation of multiplying by 0.25?
dividing by 0.25
@ -« Describe o way to solve this equation ment@hmple
answer: The coefficient is 0.25, which is one-fourth.
One-fourth of a number is equal to 16, so that number must
Need Another Example?
Solve 10=0.5x. Check your solutio®0

2. Solve equations with decimal coefficients.
@ . What does the variable represertife number of cones
the coach can buy
« What [s the cost of each condiED 2.40
@ . How do you know that the coefficient will be A&
cost, AED 2.40, will be multiplied by the number of cones, n.
+ How can you solve this equotroDivide each side by 2.4.
Q@ - How can you use estimation fo determine if your answef
15 regsonableSample answer: Round 2.4 to 2. Since
30 + 2="15and 12.5is close to 15, the answer s reasonable.
Need Another Example?
Nasser wants to cut pieces of siding that are each 3.5 meters
lang to fit between a window and the end of the house. [f the
ariginal piece of siding is 21 meters long, write and solve an

equation to determine the total number of 3.5-meter-long
pieces he can cutd.5x = 21; 6 pleces

A YScones

% a6a=08n

K
|
|

Decimal Coefficlents

If the coafficient is a decimal, divide each side by the coefficient.

16 0280  Wikke the wigiiate

% _ 0250
L= >

Gd=n
Check 16= 0.25n
16=0.25:64  Fpbn rwith 54
16=16 v This natvimnee b 1
The solution is 64

|
1, Solve 16= 0,25n, Check your solution.
|
|
|

| Gok it Dothese problems to find out.

& —47k=—10.81

b. —28p=42

2. Sumayyna's coach agreed 1o buy lce cream for all of the team

members. lce 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 Writs Bie eustiorn

245 _ 30
="

=125 Smplfy

Since the numbet of ice cream cones must be a whole nimbet,
there is enough money for 12 ice cream copes.

RED A0 = T4

Diwigiah Feapeety of Exjaaliey

le- i+ Do this problem to find out.

d. Supose the jce cream cones cost AED 2 80 each. How many ice

= cream cones could the coach buy with AED 427

s

ey .

Uncorrected first proof - for training purposes only
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Expressions and Equations

Recall that two numbers with a product of 1 ane called multiplicative
Inverses, ar recipiocais. If the coefficient in a multiplication equation
/s & fraction, multiply each side by the reciprocal of the coefficient

4. Solve—Jd =S. Check your solution.
-;-d-z‘i .
(%) {-F)e=(-3)s

(4 (Be-(9 7
(9 (o= 3

o= ———or—63
Check  —Ld=5 .
7] 45
5\~ =5
-
==h
S=5+

| Gak i¥T Do these problems to find out.

L —3x=8

Yo .
& =8

7
9 —gx

glu

I

 Fractions as
Coelficionts
ﬂ‘umictm

i i

Lo L PR |
gl A Wy 8 Ve S wmrd
i phd w1 l

3. Solve equations with fractional coefficients.
D . What is the coefﬁca’en!%

« What operation is indicated by the coefficient?
multiplication

€ - Why can you multiply both sides by the reciprocal of

the coefficient™When you multiply any value by its
reciprocal, the product is 1, which isolates the variable.

* What is the reciprocal &?%

Y . What is another way to solve the equatidGample
answer: Divide both sides of the equmloMi:h Is
equivalent to multiplying both sides of the equatiog by

Need Another Example?

SOWE% = % Check your scﬂutior!a-

4. Solve equations with fractional coefficients.
O - What is the caem'r:mnre"-;
+ What is the H.}ve;se operation of nium'pl'w'ng{g’
dividing by 3 .
€ - What is the reciprocal efg? —%

+ Why is dividing by common factars helpful in solving

this equationSample answer: Dividing by common
factors makes the multiplication easier.

O .« What is another way to solve the equation?
Sample answer: Divide both sides of the equation By -

i

7

which is equivalent to multiplying both sides of the equation

9
=y
Need Another Example?
Soive-%x = 12. Check your solutiorB

Uncorrected first proof - for fraining purposes only
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5. Write and solve an equation to solve a real-world
problem.
@ - What are you trying to findow many hats Hessa can
make with & meters of fabric
s How much fabric is needed for one héiﬂ
o . thr equation can be used to represent the problem?,
Tq =6
+ What is the reciprocal of the coeﬂ?c.-‘eé?
@ + How do you know if your answer is reasonable?
Sample answer: Hessa needs er and 1 meter
to make one hat. So, to make 9 hats, she will need between
4; meters and 9 meters, 6 meters is between these two
measurements, so the answer is reasonable.
Need Another Example?
Wafa answere% of the questions on her science quiz
correctly. If she answered 8 questions correctly, write and
salve an equation to find the number of questions that were on

the quiz.-;x = 8; 10 questions

Gulded Practice

Formative A ssessment Use these exercises to assess
students’ un derstanding of the concepts in this lesson.

58 = If some of your students are not ready for
= yassignments, use the differentiated activities below.

D @ Three Stay, One Stray Have students work in small
groups to complete Exercises 1-3. Have one student stray 1o &
new group to share responses and resolve any diiferences.
Have the new group complete Exercises 4-6. Then have the
students share responses in their original grd$. 2

€ @ Trade-a-Problem Have students work in pairs to
write a real-world problem that can be represented by a one-
step equation involving a rational coefficient. Have them trade
problems with a partner. Each partner solves the equation and
checks each other's wor@ 1,4

r@_
5. Hessa mld@mmnffl'aﬂ: to make each hat for the school
play. Write and solve an gﬁggu find hew many hats she

can make with 6 meters
Wiite and solve a multiplication equation. Let n represent the
number of hats,
=6 Wiite i wgListicn
m .gﬂn(.‘;).ﬁ Wultigty each sde I;,
n=9 Sty

S0, Hessa con make 9 hats,

Guided Practice &

Solve each equation, Check your solutiém i | 7 a4
116k=322 2. —2.5b= 205 -8.2

L - ¢

el

Write and solve an equatios. ... 0 o0 )

4. The average growth of human hair is 1.25 8. Three fourths of the fruilt in a refrigerator
centimeters per month, Find how long it takes  are apples, There are 29 apples in the
a human to grow 7.5 centimetais of hair refigeraton. How many pieces of frult are
in the refrigerator?

Eguation: 1251 =18 5oy i@ menths i 32 pleces
Etuation®’ = 24 Solutiof frult
& @ Building on the Essential Questionotisthe -
process for solving a muttiplication equation with a | '|
iational coefficientSAMple answer: Divide by 'i"’" ol ]
decimal coefficients. Hf the coefficient is a fraction, Ave you veady ke mave anl
s m the seckem Mmhu.ll

multiply by the reciprocal of the fraction.

&Q)J
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Expressions and Equations

ENGAGE ExplORE EXPLAIN ELABORATE EVALUATE

Pradice and Apply

Independent Practice and Extra Practice

I T
' by

Independent Practice

Salve each equation. Check your selutians 1 | The Independent Practice pages are meant to be used as the
1 120=65 2 M4=-240-6 Y 360=-10383 homework assignment, The Extra Practice page can be used
for additional reinforcement or as a second-tlay assignment.
“ W
Levels of Complexity

The levels of the exercises progress from 110 3, with Level 1
indicating the lowest leve| of complexity,

,_ns 1 1, 20 7 n_1 5
4 3f= ar B —ly= —g o 6 m= — -
Lt - T "% "W in it
1-8,15-21 9,10,22-24 1-14
Level 3 4 .
Level 2 &
n Financial Literacyrahim gqutq% of his paycheck  — =
into the bank. The deposit siip shows how much he depositoie ek Ky [ Level1 * *
Write and solve an eguation to find the amount of his i NI
heck. Famps ] i, [e———
s — 46.50 E_-.-_. s | EDAS| B Suggested Assignments
Equation 37— 4 SolutidhED 62 You can use the table below that Includes exercises of all

complexity levels to select appropriate exercises for your
8. Twenty-four students brought thelr permission sips to attend the class field students’ needs.

trip to the local art museum. I this represented eight tenths of the class, how
many students are In the class? Use a bar diagram o sclve arithmetically,
Then use an equation to solve algebraicaliyses
m’ Approaching Level 1-9, 11,12, 14, 23, 24

0.8 of students, 24 - e —— o

s 3[s]s]s]3]3] 3] 3] 3 @ | onLevel | 1-70dd,9-12.14,23, 24 ‘

e e e T @ |Beyondlevel | 9-14,23,24 |
Equation 0EBx —=24; 59“!,(;‘0 students

il

Lesson 3 Solve Equations with Rational Coefficlents 461

9 9 Justity Concluslonf=v=nty five percent or 15, of the students In
Raria's homeroom class are going on & fizld tip. Two thisds_ or 12, of the
students in Hessa's homeroom dass are going on the fisld tip. Which

class has more studenis? Justify your ans\ﬁ?“‘i homercom class:
Sample answer: Write and solve the tqullluuﬂﬂnnd#:‘ll:

e 4o Rn o

2= 20 and == 18; Since 20> 18, Rana’s homeroom ciass has more students.

Uncorrected first proof - for training purposes only
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%) MATHEMATICAL PRACTICES

10, & Reason Abstractifcuin and Rana are making stuffed [ e e

1 Make sense of problems and persevers in 3 animals for a toy drive. The table shows the fabric purcha JI Purchnsed (m) Paid (AED)

solving them. they made. Who purchased e more expensive fabric? e | 2 1

- urd E
2 Reason abstractly and quantitatively 10 Explain your rgasoningtana; Sample answer: Write and solve I |
2 ek ety sk B L : - § the squa =4 and 0.8=6; n= 6 and = 1.5; Rura | R | §

3 Construcl viable arguments and critique the 91112

reasoning of others s Since 7.5 > 6, Rana purchased the more expensive fabric.
4 Model with mathematics ", 22

Mathematical Practices 1, 3, and 4 are aspects of mathematical

thinking that are emphasized in every lesson. Students are 85 |
given opportunities to be persistent in their problem solving, to H.0.T. Problems #igter 01der Thinking - '
express their reasoning, and apply mathematics to real-world 1. @ Reasen Inductivelyomplete the statement. L83 then
situations M-T=n E:uamN" Sampie answer: Suwi...:u ind that

m =32. So, replace m with 32 to find 3212= 20.

12. @ Which One Doesn't BelongPeniifty the pair of numbers that does

E]
not belong with the ather three, Explaip, 51 The other pairs of
Formative Assessment ! numbers are reciprocals.

Use this activity as a clos  jng formative assessment before

dismissing students from  your class. | _::cf ] | —‘E | .__%_"- 3 J I'._%'_%_ ]
m 13. © Persevers with Problenise formula for the area of a trapezold |s
A= 1—‘*4!'-!] + by, where land fy are both bases and f s the helght, Find the
Have students explain in  writing how what they learned VU G 13 S8Tes OF A 63 JOSUIY yOUS SrEvet
about solving one-step  equations will help them to solve S MU SN SHh SYe Ay ROV S Sy v by
two-step eguations. Use the writing prompt below. Bt 0 Sorgem= ™
See students’ wark. !
+ Solving one-step equations will help me to solve two |
siep equations because... 14. © Model with Mathematidlii= 7 real-world problem that can be
represented by the equation 224 = 3.5r. Then solve the problem and explain
the salution,
Sample answer: Alla drove 224 kilometers in 3.5 hours. Find the rate rat
WatCh Our‘ which Afia was traveling; 64 km/h; She drove at a rate of 64 kllometers par
Commeon Error Students may have difficulty finding the hout.

reciprocal of whole numbers such as 5. Review that all
whole numbers can be written as a fraction with a

denominator of 1. For atample,-—ST‘r', so the reciprocal
ﬂfT is 5

rprray s

Uncorrected first proof - for training purposes only
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Expressions and Equations

Extra Practice

Solve each equation. Check your solution.
15. 040 =28 15, —Siw=-245 49 17, -228=6n —38

3 _138

B —Gp= e 'u'“"o:f 2. Jv= 87 Tor iy

iy =

21.The Mammath Cave Discovery Tour includes an elevation change of
42 meters. This :ﬁ of the elevation change on the Wild Cave Tour. What is
the elevation change on the Wild Cave Towr? Use a bar diagram 1o solve
nitthmetically. Then use an equation (o solve algebrmcally

|_...|Loielt\!at!uh_ﬂﬂr'|_ E— —
I’r-!slmlsh el ddddd 1

total elevation, x m

42=1
Equatian; .3 SolutiMR0 meters

22. ™ Model with Mathematién ‘=1 1= the graphe novel Sams below Wiite
and solve an equation 1o find how many movies they have time o show
Equation 175 m= 3.5 Solutismovies

Uncorrected first proof - for training purposes only
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1
power U * Test Practice
. 1

Exercises 23 and 24 prepare students for more rigorous Power UP- Test Practice

thinking needed for th sment.

h ing ed for the assessme 23 Which of the following high speed trains are traveling at o rate of 240
l kilome ters per howr? Sedect all that apply.
23. This lest item requires students to explain and apply mathematical
concepts and solve problems with precision, while making use o Wavamn that tavels 160 hlrnn|elery§<hnur a b ainthat travels 256 Il;llnmetel%omour
 Structure. i @ rain that travets 200 kiinmetw-émw B & train thot travels 144 kllomc!ﬂéhmu
Depth of Knowledge DOK1 24.The table shows the results of a survey. Of those surveyed,
Mathematical Practice:.  MP1 275 students said they prefer adventure books
A Type  Fraction of Students
Scoring Rubric Write an equation that could bie used rsifihe tata Blogothiy s
1
1 point Students correctly answer the question. number of stusents s who were surveyet, 5.5 =278 T 5
i A 1 L]
Mystony !

24. Tnis lest ltem requires students to reason abstractly and How many students were surveyed? 440 students CEN i
quantitatively when problem solving — S—
Depth of Knowledge = DOK2
Mathemalical Practice.  MP1, MP7

Spiral Review
2 points Students correctly write and solve an Use the order of operations to evaluate each expression,
i | equation ] WExi-2=-42 [26. 70— 5 x4 = 50 (8L 2-7=12
1 point Students correctly write OR solve an |
equation |
28, Wike ood. divide, mustipdy, and subtract in the comect order to complete the
following sentence.
When using the onder of operations 1o evaluate an expression,
always™ultiply andfivide before vBEd
ang Hubtract
Write and evaluate an expression for each situation,
29. Used paperback books are AED 0.25, and hardback books are AED 0.500
1 you buy 3 paperback books and 5 hardback books, how much
maoney do you Spend?
Expression: 3 AED 0.25: 5 x AED 0.50 SolutfED 3.26
30. Suppose you order 2 pizzas, 2 garlic breads, and 1 order of BB0 wings. Howlem: | Cost
much change would you receive from AED 707 W pam | AED1E
| i
Expression 10— (2% B+2 x 7+9) SojutED 11 (garlic bread| AED7 i
|BEO wnge | AED A £

Uncorrected first proof - for training purposes only
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Expressions and Equations

Focus narrowing the scope

in ] ul ry Lab Objective Use bar diagrams to model and solve two-step
Solve Two-Step Equations equations.

Coherence connecting within and across grades

HOW can a bar diagram or algebra tles help you solve a

real-world problem? AL Now Next
Students model and solve two-slep Students will solve hwo-step equations,
Rehair plays basketball and 1ennis. She has two basketbalis and thiee tednini eguations.

balls that wesgh a total of 1,360 groms. Esch tenmis ball weighs 60 grams.
What is the weight of a basketbal?

Hands-On Activity' ®

You can use a bar diagiam 10 represent the situation.

ngor pursuing concepts, fluency, and applications
See the Levels of Complexity chart on page 467,

ENGAGE EXPLORE EXPLAIN ELABORATE EVALUATE

) Launch the Lab

(8tep 1! Draw a ber diagram that represents the tatal weight

"""""""""""""" B Activities 1 and 2 are intended to be used as whole-group
basketball asketball tennis Hl* tennis activities, Activity 1is designed to provide more guidance to
mermememFemenmeead e -} 120g 109} 204 students than Activity 2.

Materials: algebra tiles

Hands-On Activity 8

[Step 3] wite an equation that is modeied by the bar diagram
Let x represent the weight of a basketball

hotal weigint
Sri=tas O €@ Pairs to Groups Arrange students to work in palrs
T to complete Steps 1-3, ensuring that each student understands
S e ) (ewnsa) how the bar diagram mocdels the equation. Have pairs of

students Join up to form groups of 4. The group should share
their responses and resolve any differences. Call on each

Use the bar diagram 1o solve the equation. Subtract the weight of the )
group to share results with the cla@.1,2,4,5

tennis baks, 180 grams, from the tolsl weighi360  grams.

The two basketballs together weigf360 180 11380  orams.
Divide the weight by2 to find the weight of one basketball.

So,x= 590 . The weight of onc basketbaifB0. | 2 580  grams.
Chezk 3 590 + 6= 4By
The weight of one basketbali990 grams

Commogtl Wb (0 e i By B P o By g

Inquiry Lab Solve Two-Step Equations 465
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{Hand<-0n Activity SRR
5 @ Circle the Sage Designate several “sages” for
Activity 2. Sages should be proficient in using algebra tiles.
solving one-step equations, and communication skills. Have
the sages stand In the front of the room. Have one student
from each group report to a sage, with no two students from
the same group reporting to the same sage, if possible. Sages
lead the discussion for the steps in the activity. Then have
students report back to their original groups and compare
what they learned from each sage. Students may use
manipulatives, such as a paper bag and counters, if algebra
liles are not readily avallabi@1, 2.5

D @ Pairs Discussion Have students work with a
partner to determine how to solve the equation without using
algebra tiles, or other manipulativ@@.1, 2

466 chapter 6 Equations and Inequalities

O Activity &

You can use slgebra tiles to model and solve the equation 8= 10,

(Step Ll odel the equation

Be- il

dx—2=10

m Add| 2 wiles to each side of the mat 1o form zefo polrs on the
lieft sice

Sum

A Qe 2=1042

{!tﬂ_# Remove both zero pairs from the left side so that 1he varinble is
by lsedl

de=12

i

Divide the remaining tiles into a4 egual groups

orprery Wy e
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Expressjons and Equations

ENGAGE EXPLORE EXPLAIN ELABORATE EVALUATE

Collaborate

The Investigate and Analyze and Reflect sections are
intended to be used as small-group Investigations. The Creatq

B Investigate

Work with a partner to solve the following problem.

1 S Reason Abstractly Anmesisaving money 1o buy o skateboard that section is intended to be used as independent exercises,
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 wiite an
equation. How much should Ahined save each week? Levels of compl“m

The levels of the exercises progress from 110 3, with Level 1

oo e I T :| indicating the lowest level of complexity.
= I¥ already saved | "““I‘ wm{: wn;3 Exerclses
s ARD €8~~~ o S S 1-7 8-9 10-11
3r + 65= 185; Ahmed should save AED 40 eoch week Level 3 ‘ L
Work with a partner to solve each equation. Use aigebra tiles. Show your work Lavel 2 g
using drawings. Level1 * .
2 2x4 1=5 =2 3 +2=tl =3
; . — &
S S 33 —am 1 MK (29 Investigate
| S =! [ia) i ool -
X b - ainio 1> €@ Rally Coach Have students work in palirs to
J - g complete Exercises 1-7. Student 1 should read the problem
aloud and talk through their steps to complete the problem,
4 ax+3=-5 =2 5 2v—1=7 =4 while Student 2 watches, listens, coaches, and praises.
Students alternate roles for each exercifs, 2,5
N — f: :: X K'KI_ —TIGIGI O @ Trade-a-Problem Have students work in pairs to
X = i) . * = sl draw either a bar diagram or a diagram showing algebra tiles
X s =3 5} § that mode| a two-step equation. Without including the
g J . equation, have students trade their diagrams with a partner.
Each partner should determine the equation that is modeled
& Sx—TF=—7 XA and then solve the equation. The pair should discuss and
resolve any difference@ 1,2, 5
X o) XX =1 mim
% — =2 XX (. ON i)
o) [l
X = O RXXKX

Uncarrected first proof - for fraining purposes only
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B 'Analyzé and Refleét

1> @ Pairs Discussion Have students work with a
partner o complete Exercises 8 and 9. Have Student 1 read
the steps aloud, while Student 2 listens carefully and models
the corre ct equation using algebra tiles. Students trade roles
each exe rcise. Students may use paper bags and counters if
algebra tiles are not readily availat®1,2,5.7

(@ cCreata

€ @ Think-Pair-Write Give students one minute to think

about how they would write the real-world problem, Then have

students w ork in pairs to write two different real-world

problems  that can be represented by the bar diagram.

Challeng e them to alter their real-world problem and explain

gw the bar diagrams, equations, and solutions would change.
.24, 5

’ Students should be able to answer *“HOW can a bar
diagram or algebra tiles help you solve a real-world problem?®
Check for student understanding and provide guidance, if
needed.

:_:-'_;_ Analyzé and Refle

lﬂl—-m ‘Work with a parined. Repd the stops 1o made land
solve an eguation using aigebrs tes. Then Sircle spch conecl sguation.

St 10 Solve Chalcey of Equation
e Swee e to mack sde pl the mad = T
Dilvicke flies indo twn Poaal gRaLps ¥pi=ti F4Ta1D
g four Luses 1o esch wde of dw mat e =y
Divicle tey wrdo thers equal groups @ 4= ==t

Brmuiw wewern 1!|k-|humnl!hn!-ru”‘|l-'h.l.'r F3=10
Dirvicle Biey info e pqual grotge
Addten 1 ides 12 each sode of themat

Reenowe we feco pases from o jeft wde of e - 7= -0 @ 2ri=m=8

Dbiveche bt irnkes e wuial Qoo

=T=10

S Construct an Argumentnat did you observe while choosing the
cotrect eguations in the table above?

Sample answer: The number of equal groups matches the coefficient of

the variable in the squation.

10, @ Model with Mathematies: e o (cal-world probiem and an equation

that the bar diagram below could represent. Then solve your prabiem

e Y P S, 4

Sample answer: Rashid and two friends downloaded 540 songs. Rashid
downloaded 200 songs. If the two friends downloaded an equal number
of songs, how many songs did each download® 00— 540;

170 songs

" HOW can a bar diagram of alpebea tiles help you solve a

real-world problem?
Sample answer: Bar diagrams and algebra tile modeis provide visual

representations to write an equation for a real-world problem. They alsa
help you decide the steps needed to solve the equation.

Uncorrected first proof - for training purposes only
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D L

Frnangnl

Solve Two-Step Equations

Lesson 4

WHAT ows 1t mearn 10 &y two

Balloons A company charges AED 2 for each balioon i an anangemen * = are egual

and a AED 3 delivery fee. You have AED 8 to spend The

= e
2x'+ 3= 9, where & is the number of balloons, lmmumeWIM )
Work backward 10 solve for x

Tontret [N e part

BED  Sulwary hew Butiem by 850 )
Slat il Srete by fues
The @Eneet P o
o morey . AED R ABDG—— > 3

e L shemd

So, you can purchase 3 balioons.

Check your work by subsiltuting your solution into the equation,
:.-( 3 )3z
6 1329
LS

1. How many balloons could you have purchased if there was a
AED 1 deiivery charge?

4 balloons

Shade the circle(s) that applies.
Dervevere acth Problems ) e Mt Tocs
@ Resson Asiracty ®) a2 to Precmir
@ Comstrict = Argument D Mz U= 0f Struchioe
@ sacel with Mathemstes

@ Use Fepeasted Remsonies. incorrected

W el il oN

D Mathematical Practices
1234

Expressions and Equations

Focus narrowing the scope
Objective Solve two-step equations.

coherente:onnecﬂng within and across grades
Previous Now Next

Sludents solved one-step 5 Students solve two-step | Students wil solve two-
equntions with rotiona Bguations, shEn sauatong in the fonm
Lo Micents FHERE T

Rigor pursuing concepts, fluency, and applications
See the Levels of Complexity chart on page 473.

ENGAGE EXPLORE ExpLAN ELABORATE EVALUATE

) Launch the Lesson

Ideas for Use

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

&& . ¥ Think-Pair-Share Give students one minute
 to individually think through their response to
Exercises 1. Then have them complete the exercises with a
partner, ensuring that each student understands how to set up
the two-step equation. Call on one pair of students to share
their response with the cladli1, 2

Alternate Strategy

€ Provide students with a partially completed bar diagram
to model the problem. Have them highlight the number that
represents the coefficient in the prnbi@m, 4
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ENGAGE EXPLORE EXPLAIN

I) Teach the Concept

Ask the scaffolded questions for each example to differentiate
instruction.

1. Solve a two-step equation.

€D . What two operations are being performed on the
vanable?multiplication and addition

« Which operation is being performed first on the
variable? multiplication
O . What step will you do first? Whyilbtract 3 from both
sides; Sample answer: Undo the operations in the reverse
order of the order of operations.
« After subtracting 3 from both sides, what is the next
step? divide both sides by 2
+ How can you use the number line ta check your
solution? Sample answer: Start at 0. 2 groups of 3 is equal
to 6. Then after adding 3, the result is 9, so the equation is
true,
€Y . Write a word problem that can be represented by the
given equationSee students’ wark.

Need Another Example?
Solve 4x+ 3= 19, Check your solutiod

ELABORATE EVALUATE

Waitch Out!

Common Error In exercises where the coefiicient is
negative, remind students to divide by the entire
coefficient, including the negative sign for negative
coefficients.

Thii pamatisn @ metds A1
pet qE o uler g g and o
s s

e Solve Two-Step Equations

Recall that th erderof  pperations enisures that numerical expressions,

suchas 3«5+ 3 have oy one value. To reverse the operations, undo
T I Pevierse ondat,

Sherk t:a 2 ﬁ?[hmt]@l Pus3 r_‘:':-
t"'kéﬂ]@ s Jei [ ]
by ¥

—

A twe-step equatiom:uch as 2x 3 = 9, as two diferent operations,
muttiplication and addition, To solve 4 twe-step equatian, unda the
operations in reverse order of the order of aperations,

'@_-l; ﬂ Undo the additlon or subtraction first
{Slep'2] Undo ihe muttiplication of divisian

1. solve 2x+ 3= 19, Check your solution.
2x43= 9 Wks tre sl
-3==3 Iy thee
Fis - G
;‘3 2= ;_ Wotet, smncies 1am el atine By divubieg wazl ede by 2
x 3

pidibtion fed by subitacting 1 bam sech qlde

Check X +3=9 Wieike L
2M+3Ze ,
=08y The sestenice s biue
The solution is 3

gy e

Uncorracted st proot - o rining purposes only
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2. Solve 3x+ 2= 23, Check your solution.
+2= 23
R

3 - 2N

1r=21

T T

x=7

3+ w23

m+2=23
A= ¥ T

The solution is 7.

Check

3, Solve—2y— 7=23. Check your sol
-=T= 3 Whitw 10 e et
+1=+1 o
-2y = 10
<2 0
=T " =T
y=-5
The solution is-5

4. Suheah-‘!:—_- —1. Check your solution.

=—h
The solution =25

[ Gak i+ Dothese problems to find out.

Salve each equation. Check your solution.
& Zx+4=10 b Ix+5=14

d dr+5=13 e —55+8=—2

€ 5=2+Ix

t 2+ 2w=

©

Uncorrected first proof - for training purposes only

Expressions and Equations

2. Solve a two-step equation.
O . Whaot two operations are being performed on the
variable?multiplication and addition

€ -« What eperation will you undo first? Wiijada the
addition by subtracting 2 from both sides; because you
reverse the order of operations.

€ - Write a real-world problem that could be represented
by the equationSee students’ work.

Need Another Example?
Solve 6+ Sy = 26. Check your solutiod

3. Solve a two-step equation.
€D . What two operations are being performed on the
varighle?multiplication and subtraction

€ . What operation will you undo first? Wijido the
subtraction by adding 7 to both sides; because you reverse
the order of operations.

« What does the equation become after adding 7 to boti
sides? =2y =10

Q@ - Why is the solution-5 arnid not 57A positive divided by
a negative |s a negative.

Need Another Example?
Solve—3c + 9=13, Check your solutio2

4. Solve a two-step equation.

€D . What two operations are being performed on the
variab/e?addition and multiplication

O . After subtracting 4, what does the equation become?
}r =-5

€ . Why do you multiply by 5 to undo the multiplication
m‘%? Multiplying hgﬁs the same as dividing by 5. The
inverse of dividing by 5 is multiplying by 5.

Need Another Example?

Solve 0=6+ at. Check your sollition—18
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5. Write and solve a two-step equation to represent a
real-world problem.
@D - What are you trying to findthe number of friends at the
party

+ What expression represents the cost of the tickets?

8.5n
€ . What equation represents this situation?
27+851=78

« What are the steps to solve the equatichbtract 27
from each side, and then divide each side by B.5.

@ - How much money was spent on movie tickeAED 51
Need Another Example?
Hamad's cell phone plan costs AED 39 per month. Text
messages cost an additional AED 015 each. If Hamad's cell
phone bill last month totaled AED 55.05. write and solve an
equation to find the number of text messages he sent.
0.15m + 39 = 55.05; 107 text messages

Gulded Practice

Formative A ssessment Use these exercises 1o assess
students’ un derstanding of the concepts in this lesson.

@m0 If some of your students are not ready for
£5550% | assignments, use the differentiated activity below.

D @ Roundrobin Have students go around the room or
around a circle responding to specific questions regarding
each exercise. Some possible questions are given below.
D127

+ What is the cosfficient of the variab&e® students’ work.

« What operations are being performed on the variable?
See students’ work.

« Which operation will you undo firSige students’ work.
» Which operation will you undo seconbife students’ work.
« What is the solution to the equotidsge students’ work.

Sy 17 Sugen TP Thein
i ay wy BT

L13=1+45 3

Eguation, e+ 23=65
Solutiory 3 €O

Guided Practice @

Solve each equation, Check your solutiém /o 14

4. Shaildva warits to buy some CDs that each cost AED 14,
and a DVD that costs AED 23, She nas AED 65 Wiite ana | RGtE Yourself!
solve an eguaton to fimd how marty CDs she can Byl 5

5. @ Building on the Essential Questigi=r solving an
equation, explain why it is important to parform entical ,:-.E_ Claas
opermtions on each side of the equais sign

Sample answer: Any operations performed on ane side
must be performed on the other side to maintain equal

5. Suha had her graduation celebration at a restaurant, It cost
AED 27 for plzza and AED 8.50 per friend for dessert. How many
friends did Suha have ot the restaurant if she spent AED 787

Words Coviol plus  Cosjof

pirza 1 donsert

Umes  number of
friends

iy
AED 7R

Wnriabde Let i feprasent the numbay of fnends

Equation a7 o+ B.50 . n - 78

27 +850n= 78
_z! = —z! eyt 27 Feaml el Al
B50m= &1

8500 s
LA
n=g —

Wiilm ine orjuison

Disvtuaet Prmpeity of Eigabily

Sulsa can have 6 friends at her graduntion party.

2 -3y-5=10 -5 3 -7=1+d M2

— -

How well de you umdershand |
solving tue-step equations? |
Civcle Hae image Hamt lllrp'litT.

r~ {;u!

e Has+ ©x )

|

s
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Expressions and Equations

ENGAGE ExplORE EXPLAIN ELABORATE EVALUATE

Practice and Apply

Independent Practice and Extra Practice

Macr Wy b

Independent Practice

Solve each equation. Check your solutioni o 1 The Independent Practice pages are meant to be used as the
1 3+ 1=103 2 -3+ 8n=-5—} Man-6=227 homework assignment. The Extra Practice page can be used
for additional reinforcement or as a second-tlay assignment.
ol
- Levels of Complexity
: The levels of the exercises progress from 1 to 3, with Level 1
4 85+ =33 -4 § —dw—4=0-3 §.5+yb=—2-49 i indicating the lowest leve| of complexity.
Exercises
1-7,16-22  8-12,23-25 13-15
7. 'S Reason Abstractlynald is saving money 1o buy 8 bike that Lavel 3 # -
costs AED 189, He has saved AED 99 so far He plans on saving AED 10 each 4
week in how many weeks will he have enough money to buy the bike? Use a Level 2
bar diagram to solve arithmetically. Then use an equation 1o solve i
nigebroically. Kmple 5 Level1 * .
' cmul o lsiker, AED 105 {
[ wnmesm  [asd anp so ude v mbe sow dou jbi Suggested Assignments
| aso 4o — You can use the table below that Includes exercises of all
WS . ¥ complexity levels to select appropriate exercises for your
$D0=10x+ 95 9 veedd students’ needs,
o L Oeakneooptens
8 2r—31=17 24 9. 41435=1252328 0.8m -55= 101 1.95
@ | approaching Level 1-11, 13,14, 16, 29, 30
I @ | on Level 1-11 odd, 12-14, 16, 29, 30
@ seyond Level 12-17,29, 30

ﬂTTempermue is usually measured on the Fahrenheit scale ('F or the Alavka Record Low
Celsius scale ['C). Use the formula#18C + 32 to corvert from one | Temperstures [F) by Menth
scale to the ather. Jammary —80
4. Convert the temperaiure for Alaska's record low in July to CIE'F‘S-IL'SnP, =g
Round to the nearest degres
o Ty %
b. Hawali's record low temperature=1'C. Find the difference in ez =
degrees Fahrenheit between Hawai's record low temperature and
the record low temperature for Alaska in January,
90.2F

e 4o Rn o

Uncorrected first proof - for fraining purposes enly
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) MATHEMATICAL PRACTICES

asis On
1 Make sense of problems and persevera in 1
solving them.

2 Reason abstractly and quantitatively ! 7
3 Construcl viable arguments and critique the 13,23
reasoning of others i
4 Model with mathematics 12,15

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

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

Have students solve the  equation -Ia%b= 96. 143

12. S Model with Mathematicister (o the graphic novel frame below, Jamal
figured that they will spend AED 39 for popcam. Each movie cost AED 19,
Wiité and solve an equation 1o find how many mowes they can purchase
x4+ 39=100; x=3.21; Since It Is not possibie to purchase part of

a movie, they can purchase 3 movies.

e_‘j H.0.T. Problems #ighe 0o Thinking

13. ™ Reason Inductivel§cfer 1o Exercise 11 s there a temperature in the
table at which the number of degrees Celsius is the same as the numbe)
of degrees Fahrenhelt? if so, find it If not. explain why nol.

Mo, nene of the Fahrenhelt temperatures convert to the same
temperature in Celsius. Onkd0*F =—420°C.

1. @ Persevere with Problemisnpose your school s seling magazine
subscriptions. Bach subscription costs AED 20, The company pays the school
half of the total sales In dithams. The school must also pay a one-time fee of
AFD 18. Write and solve an eguation to determine the fewest number of
?.-hs{rlr-wns- that can be sold to eam & profit of AED 200
-21',20“— 18 = 200 22 subscriptions

15. ™ Model with Mathematlés o= 7 1ealwoild problem that can be

h
representad by the euumig—‘;‘“';— 52 Then solve the problem
Sample answer: Tarek found the area of a rapezoid to be 52 sguare

centimeters. One base was 12 centimeters long and the other was
14 centimeters long. What is the helght b of the trapezold?: 4 cm.

Uncorrected first proaf - for training purposes only
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Expressions and Equations

Extra Practice

Solve each equation. Check your solution.

%, 5x +4=19 7. 6t 1=—23—-4 Bs+4a=378
ke
o e
™ i
. . =
= L& 1
B, -Ty+3=—254 20,25 470 = 47 24 15— yh=—336

22. It costs AED 1750 1o emer a petting 200. Each cup of food 10 feed the =
snimals (s AED 2.50. )f you have AED 22 50, how many cuprs can you buy?
Use a bar diagram 1o solve anthmetically Then use an equation to

salve algebraically ¥ f

! total money. AED 22.50 1 ~ =
| Ao
petting zoo entrance fee  BED 2.SQAED 250 : )
| -
| -AED 1750 2018
olip of food

17.50 + 2.50p— 22.50;; 2 cups

nS Multiple Representations - p=rimeter of arectangle =
48 centimeters. iis length is 16 centimeters. What is the width w?
a. Draw a bar disgram that represents this situation

perimeter, 48 cm

=
witn[wiae] 6 [ 18

b. Write and solve an equation that represents this situstion
48 =32 +2w;Bcm
€. How does solving the equstion arthmetically compare to solving an

i egquation algebraically?
'_ Sampie answer: Using elther method. you would subtract first
§ and then divide.

Uncorrected first proof - for training purposes only
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power Up! Test Practice

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

24, This lest item requires students to analyze and solve complex rieal-
world problems through the use of mathematical tools and models

Depth of Knowledge  DOK2
Mathematical Practice.  MP1, MP4

2 poinks Students correctly model and solve the

equation
1 point Students correctly model OR solve the
equation

25, This test item requires students to reason abstractly and
quantitatively when problem solving.

Depth of Knowledge  DOK)
Mathematical Practice.  MP1
Scoring Rubric

1 point sludents cormeclly answer he question

gl

e
L]

zma)y

=

Power UP'- Test Practice

24, Admission to an amusement park costs AED 40 and game tickets cost AEL 5drnlulnn
each, Yousif has AED 100 to pay for admisslon and game tickets, Sele:uh--—-—---l-i-—-
carmect labels to complete the bar diagram that can be used to find the i._.___._.'m” ckets
number of game tickets £ that Yousif can purchase L]
| 1 .

i —— 100
admission |tl¢°;2: 5t
- L AETRRS, _'
40 e 5¢

How many game tickets can Yousi purchly 12 game tickets

25, A iental car company charges a fiked fee of AED 90 plus AED 3 per kliometers,
Let ¢ represent the total cost of renting o car and driving it & lilomaters

Write an equation that could be e 1o Tind the total cost of re miing @ car ang
driving it any number of kilomeser € = 90 + 3k

Khalicl's fanily paid AED 798 fod thelr e ar rendal How many kilometers did
they dritve? 236 km

Spiral Review

Use the Distributive Property to rewrite each expression,
26.2(x+ M= 20. 6(10 +n)= 2B, 5lk=4) =
2:x+2+Tordet 4 6.10 + &+ n or 80+ Bn Bek =5+ 4 orSk-20

Factor each expression,

29.5x+ 5.7 = 5x+7) 30, dn+ 4.2 = 4fn+2)

3. 10t 410+ 3= 10(1+3) 2. Tv+ 7+8= Tiv+8)

]

Uncorrected first proof - for training purposes only
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Commoghl W b (0 e i

inquiry Lab

More Two-Step Equations

HOW are equations in plx + g) = rform different from
PX + g = r equations? 114

Ahmed has two summer jobs. He delivers newspapers and helps with Ihe gardening
He works at cach job three days o week and caims a total of AED 240. The table

shows his earnings each day. How much does he eam each day newspaper
defivery?

b DalyEsrings (AED)

Hewidiage Jeivery "

Oartienmng k]
Mmmmmm&mmm:m 30, total
eamings: AED 240, he works 3 days per week

Whmunymneedinﬁno‘P' amount earned each day
from delivering newspapers.

Hands-On Activity B

Draw a bar disgram that represents the situation.
AED 240 ]
— |
AEDx+ AED30 AEDx-+AED3D AEDx-+ AED30

- Bs —H o H 2

z Write an equation that is modeled by the bar diagram
JAED x+ AED 301 AED 240

From the diagram, you can see that one third of Ahmed's total eamings

is equal to AEDx + AED 30. So, AEx + AED 30= 25210, AED SO

Ahmed garns® ED 80_ Arp 30, e ED 50 z5ch day defvering newspapers.

Uncorrected first proof - for fraining pufpose

Expressions and Equations

Focus narrowing the scope

Objective Lse models to write and solve two-step equations
in pls+g)= r form,

Coherence connecting within and across grades

Now Next
Students model and solve two-slep Stivdents will solve two-step equations in
equations in the form pix + g = « et form pix + gl = ¢

ngor pursuing concepts, fluency, and applications
See the Levels of Complexity chart on page 479,

ENGAGE EXPLORE EXPLAIN ELABORATE EVALUATE
Launch the Lab

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

Materials: algebra tiles, equation mats

Hand<-On Activity @

D €@ One Stay, One Stray In pairs, have students
complete the activity, Students should discuss how the bar

diagram helps them write the equation. Then, have one
student stray to another palr to share responses and discuss
differences@®1,2.4,5

O @ Pairs Consult Give students expressions in the
px+ g form to translate into the form gbag) form. Have
them Identify the property they are usiflys, 7

Inquiry Lab More Two-Step Equations 477
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mregpEma 0 I

m m Roundrobin Have students work in groups of 3or lsmail and his brother bought twao sandwiches and two lemonades
3 5 The sandwiches cost AED 6 each. They spent a total of AED 16, How much did
4. Have each student be responsible either for reading a step St e nan coath

aloud ar performing the actions in the step. Have students
alternate roles for each st 1.2.4.5

@ @ Pairs Consult Have students model the equation

Hand< O Activity |

2x¢+ 12 =16 using algebra tiles and explain why the models Use algebira tiles to model the situation described above,
are the same. Have them identify the property that states
that the expressions 2tk 6) and 2x+ 12 are equivalent. (Step 1 Model 2{x + &) = 16 using nlgebra tles. Use 2 groups of
157 T e+6)tiles
1 4 i
——Hionieicdl i
L:
] = *

(Step 2 Divicethetllesinte 2 equal groups on each side of the mat
Remove 1 group from each side

Clj;__f; Remove the same number of 1iles from each side.

EEX XXX _ !i!

\,
L

(Y]

So,x= 2 _ Each lemonate costh ED2

sy s

Uncorrected first proof - for fraining purposes only
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Inyestigate

Work with a partner to model and solve each equation. Use a bar diagram for

Exercises 1and 2. Use algebra tiles for Exercises 3-6.
1. M+ 5)=21 -2

\ | »

[ x+s | x+s | a+s

&0 .
r.:}. B |nvestigate

1 x—3=10 w= 8
} .................. 0 {
| x-3 | x—3 |
3 Yx+1)=8 w1 43+ =—12 = =8
. ' A A
) = = ; A3
vm | ([ N
O || (ohy mcmic 0
it e R |©
X | | X0
5 2x—1=6 x=4 6 x—4)=-3 x=3
T i mm—
= 160 [ S 0 e \S)
CoM = | KO Nl o
x = - DOOOK @0l

Uncorrected first proof - for training purposes only

Expressions and Equations

ENGAGE EXPLORE EXPLAIN ELABORATE EVALUATE

Collaborate

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

Levels of Complexity
The levels of the exercises progress from 110 3, with Level 1
indicating the lowest level of complexity.

Exerclses
1-6 7-9 10-1
Level 3 4 “
Level 2 2
Level 1 + .

D @ Circle the Sage Designate several "sages” for
Exercises 1-6. Sages should be proficient In bar diagrams,
using algebra tiles, solving two-step equations, and
communication skills. Have the sages stand in the front of the
room. Have one student from each group report te a sage,
with no two students from the same group reporting to the
same sage, if possible. Sages |lead the discussion to complete
each exercise. Then have students report back to their original
groups and compare what they learmed from each sage.
Students may use manipulatives, such as a paper bag and
counters, if algebra tiles are not readily availa&a. 2.5

O @ Trade-a-Problem Have students create thelr own
equation in the form pl g)=r. Then have them trade
equations with a partner. Partners should either draw a bar
diagram or use algebra tiles to solve the equation. Each
partner checks and verifies the other student's wifi, 2.5

Inquiry Lab More Two-Step Equations 479
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r_._, :: Analyzeé and Refleét

> @ Pairs to Groups Arrange students in pairs to
complete Ex ercises 7-9. Students may use manipulatives, such
as algebra t jles, to complete Exercise 9. Then, have each pair
join with an other pair to form a group of 4. Have each pair
share their responses and processes they used 1o complete
each exerc jse. Have the group discuss and resolve any
discrepan cies. Have groups share their final responses with
the class 1,2,4,5,7

£

% @ Share-a-Problem Have each student share their
real-world problem with another student. Each student should
read aloud their word problem, while the other student listens
carefully. Then have the pair discuss how to solve each
problem{@ 1,3

O @ Mix and Match Have students write equations in
the form plx + g) = r on index cards. Then have them use the
Distributive Property to rewrite the same eguation without
using paren theses on other index cards. Have them shuffle the
index cards and lay them face down. Students will play a game
inwhich th ey take turns turning two cards face up. If the
equations are equivalent, they remove those cards from the
set and & arn a point. If the eguations are not equivalent, they
return th e cards face down to the pile. The student with the
most po ints wins the gam®1.2.7

.‘ Students should be able to answer “HOW are
equations in ppeg)=r form different rompe g=r
equations?” Check for student understanding and provide
guidance, if nee

,-.:.‘E._ ‘Analyzeé and Refle

ey
Work with a pariner to write and solve an equation that represents each
problem,

T. Refer to Activity 1. If Ahmed worked four days o week and made AED 360,
how much did he eam delivering newspoapers each day?

4{x + 30)= 360; AED 60

B. Refer to Activity 2. if Ismall and his brother spent a total of AED 15, how
much did each lemohade cos{?

2{x + 6)=15; AED 1.50

9. D Reason Inductivelp/ier modeling an equation using algebia tles,
Shairma used the steps shown below 1o solve the eguation. Wrlte two different
equations in phe- g) =r form that Shaima could have solved

Ij_lp’ !] Divide the tiles Into three equal groups on both sides of
the mat
($tep 2] Remave vwo groups from each side

Lﬁi} Add four 1tiles to each sid&ample equations are glven.

EquatiorPfr =4 =6

10. © Model with Mathematias = o real-world problem that can be
represented by the eguation #«151= 140. Then solve the problem.

Sample answer; Amer and three friends went to a festival, The students
spent an equal amount of money and AED 140 altogether. Each student
spent AED 15 on rides. How much did sach have |eft to spend?;

Each student had AED 20 to spend.

n HOW are equatons in piegl= rform different from
e+ g= r eguations?
Sample answer: The order of operations states to multiply before

adding or subtracting. To solve an equation Inp) = r form, first
divide to undeo the multiplication.

rprray s

Uncorrected first proof - for training purposes only
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Lesson 8

More Two-Step Equations

WHAT goss it maan o wy two
Museums A new exnibit about CINOSAUNS is baing constructed. The | Juartsie ar equal?
exnibitis & rectangle that is 11 metens long. It has a peimeter of

34 meters. Follow the steps to wrile an equation thit can be used to | #5 Mathematical Practices

find the width of the musewm exhibit. 1234

Draw a diagram 10 help visualzze the exhibit

Label the length and width. Let w represent
the width

]

(Step E wirite an expression that represents the sum
of the iength and width of the sxnithl + W

Write an expression that 1epresents twice the
sum of the length and wiaiRiT1+ w)

Wite an equation that represents the

perimater of the extibit. 2{11+ wj=34

{,Mm Practices did you use?
Shade the circle(s) that applies.
Dervevere acth Problems ) e Mt Tocs
@ Regson Asiractly (®) az=d to Precmir
@ Comstrict = Argument D Mz U= 0f Struchioe
Oode with st (D) e Fegestes Sewsones Uncorracted first proof - for training pufpeses

Expressions and Equations

Focus narrowing the scope
Objective Solve two-step equations of the formioil = r.

coherente:onnecﬂng within and across grades
Previous Now Next

Students modebed and ' Students solve two-step © Stusdents will model
cquations in the farm and solve inegualities
P+ gl=1

sobved equations in the
form ple + q) =1

I!lgor pursuing concepts, fluency, and applications
See the Levels of Complexity chart on page 485.

ENGAGE EXPLORE ENPFLAIN ELANORATE EVALUATE

Ideas for Use

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

&g. @ Teams-Pairs-Solo Have students work in
= small teams to complete Steps 1and 2, ensuring
that each team member understands how to generate the |
expression in Step 2. Then have the team divide into pairs to
complete Steps 3 and 4. Then have them rejoin their criginal
team to compare answer@1.2,7

Alternate Strategies

€I Review the perimeter formula for rectangles and what
perimeter means,

I Have students explain how the equation in Step 4 would
change if the rectangular exhibit was 40 feet long and had a
perimeter of 120 fee@ 1,3

Lesson 5 More Two-Step Equations 481
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PLORE

Ask the scaffolded questions for each example to differentiate
Instruction.

1. Solve two-step equations in the form g{g)=r.
m « What operation is indicated by the number ouiside the
parentheses’multiplication
+ How could you undo this multipfication byDiVide
by 3.
O - What property allows you to divide both sides by 3?
Division Property of Equality
+ After dividing by 3, what is the final step in solving the
equation? Subtract 5 from both sides.
€ . Which method do you prefer to use fo solve the
equation?See students’ work.

Need Another Example?
Solve 2+ 4)=18. 5

2. Solve two-step equations in the form ) =r.

@ . What aperation is indicated by the number outside the
parentheses’multiplication

+ How could you undo this multiplication byUivide
by 5.

€ . What property allows you to divide both sides by 57

Diwision Property of Equality
+ After dividing by 5, what is the final step in solving the
equation? Add 2 to both sides.

@ - Describe another way fo solve the eguatiSample
answer: Use the Distributive Property to rewrite the
equation without parentheses. The new equation becomes
51 — 10 = —30. Then add 10 to both sides and divide both
sides by 5.

Need Another Example?

Solve 4(5+ b)=—12. —8

482 chapter 6 Equations and Inequalities

T

B Solve Two-Step Equations

I An eguation like 2{w 36)=14 is in the form p{4q)=r. It canlains

| two factors, p and (& g), and |s considered o two-siep equation. Solve
| these eguations using the properties of equality.
i

1. soive 3(x+ 5)=45.

_m AL Lolve arithmetically.

15 —% g 10

[Method 2 saive algebraically.

3ie45)= 45  Woanin it
A+ 5)_ a5
-3 T
¥+5= 15
S=—5
x= 10

2. solve 5(n—2)=-30.

5ln—2)=-30  Wite e

e e e E(-I'-IE—_.’)#: %!-El_ Eitwicion Eroperty of Eguality
v mwal g onmrn o1 uee o &
T | N=2=~8 i
— +2=+2 A iy il E
| == i I
"
-y [ &
e ‘  Gek i+7 Do these problems to find out.
* ) —B= = =4 "
Y - ' & A+ 4)=20 b b—Bl=12 € 76+ d) =49 i
¥l [
I
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Expiessions and Equations

T

3. Solve two-step equations In the form g{m)=r.

Equations with Ratlonal Coefficients €D . What do you notice about the number being multiplied
' outside of the parenthesedfis a fraction,

Sometimes; the factor p, in piq), will be 8 fraction or decimal « How could you undo this murrr'ph'carmné:‘j/hlulliply

by its reciprocal.

€ - What property allows you to multiply by the reciprocal
Multiplication Property of Equality

3. Solve3(n+6) =10. Check your solution. Reciprocats » What is2 + 10715
3+ §=10 oLt e i & . Describe another woy to solve the equatiBample
;. dn+6=310 s Prosay i Epus | 4 answer: Multiply both sides of the equation by 3 to eliminate
.! ol (i’) ; . the denominator of 3. The new equation becomes
i 1 JE St 2(n + &) = 30. Divide both sides by 2. Then subtract 6 from
n+6= 15 each side.
':—=;' — ety Need Another Example?
o In+6=0 Sc-hrez—"[w — 4) =5, Check your solutiond
%‘ +8) =10 . = -
a7 4. Solve two-step equations In the form g{g) =r.

@ - What do you notice about the number being multiplied
outside of the parenthesedfis a decimal.

4. Solve 0.2{c—3) = —10. Check your salution. « How could you unda this multiplication by CBvide
02(c—3) =10 W by 0.2. _
02A-3) 10 - €@ - What property allows you to divide both sides by 0.27
B S - 2 Division Property of Equality
c—3=-50. Snu « What is=10+ 027 =50
+3=+1 Ak F ty o E ¥

€ . Descibe another way to salve the equatiSample
answer: Use the Distriblitive Property to rewrite the
Check 0.2(c—3) =—10 sl 1 equation without parentheses, The new equation becomes
02047 -3 2-10 osiiace £ ity =47 Iy l5s soibeence A, =57 0.2c — 0.6 = —10. Then add 0.6 to both sides and divide

c=—47

o both sides by 0.2.
Ho=-0v 7
— e 10 Need Another Example?
| Gok i¥7 Do these problems to find out. Solve 0.4({w—7) = 18. Check your solutiorh2
! 4 {d—-3)=—T5 e 0756+d=12 f[t+3 =40 w 26

Uncarrected first proof - for fraining purpeses only
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5. Write and solve a two-step equation for a
real-world problem.
@ - What are you trying to findthe amount of money each
boy received
« What variable is used to represent this unknown?
D : What does (m- 15) representthe amount of money
each boy had after spending AED 15
« What does 3{m- 15) representthe amount of money
altogether after each boy spent AED 15; there are three boys

@ . What percentage of his money did each boy
spend? AED 15 of AED 25 is 60%

Need Another Example?

Badr bought 3 bags of balloons for a party. He used 8 balloons
from each bag. Write and solve an equation to determine how
many balloons were originally in each bag if there were 21
balloons left oved{b — 8) = 21; 15 balloons

Guided Practice

Formative A ssessment Use these exercises to assess
students’ un derstanding of the concepts in this lesson,

ﬁ;_ = | If some of your students are nol ready for
I assignments, use the differentiated activities below.

€ @ Rally Coach Have students work with a partner to
complete Exercises 1-6. Have Student 1 talk through their
procedure for solving the equation, while Student 2 watches,
listens, coaches, and encourages. Have students trade roles
for each successive exercis®1, 2,7

®» @ Trade-a-Problem Have studenis work in pairs to
write a real-world problem that can be represented by a
two-step eguation in the form gbg) = r. Have them trade
their problems with a partner and each pariner writes and
solve the equation. Have each partner check each other’s
work @ 1.2,4.7

1 2p+7)=182

3. (v +5)-g) =5 -89

Equation3is— 20)= 1
Solution: 24 stickers

Indicate that g Is added

multiplied by p.

i-ﬂ_]uﬁuhwmmlsme
difierence betwesn ¢ g—r and pix+ gj=1?

Sample answer: Equations in the formpag=1r

the form pixr- g) =r indicate that both x and q are |

5. Jamal and two cousins recelved the same amaunt of money to go
to a movie. Each boy spent AED 15. Afterward, the boys had
AED 30 aliogether. Write and solve an equation to find the
amount of money each boy recelved.

Let m represent the amount of money each bay received

3im —15)= 30
3{m =185 _ 30
—_ T

Wi le the equalion,

y o Esulality

m=15= 10
+15=+

m= 28

So, each boy received AED 25

n Fropieity of Equalily

Gulded Practice g]

Solve each equation, Check your solutigm . 14

2 (@4 gif=1) =121 =18

4.08)m—5=10 175

5. Mt Faisa hod tree sheets of stickers. He gave 20 stickers from
each sheet to his students and has 12 otal stickers |eft
White and solve an eguation to find how many stickers
were onginally on each sheebampi 5

o 2
| Rate Yourself! |
| Are vou veady be meve o’ |
Shede Hae seckow Humk aprl if:.
e

to the product px. Equltlnnlln| |

orprery s e e
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Expressions and Equations

ot e

M [T —

Iindependent Practice

Solve each equation. Check your solution.

LBiE+3)1=726 L ~T—-6)=—70 18 Brir+e-n=12 4

4. {in— 10)=53 98 5 -06p+029=18-32 |6 (w—5)-d]= %

wor e

ﬂ The length of cach side of an equilateral thangle is increased by
5 centimeters, so the perimeter is now 60 centimeters. Write and salve an
equation to find the original length of each side of the equilateral triangle
[Exs=jle 5]

Equation 3 + 5)= 60 Selutioi em.

8. ™ Multiple Representationssam s and three of his friends went 1o the
movies. They originally had a total of AED 40. Each boy had the same amornit
of money and spert AED 7.50 on a ticket. How much money did each boy
have ieft afler buying his ticket?

& Model Diaw a bar diagram that represants the situation

AED 30
mlflm'fnﬂml'ﬂj-m ml"‘mhmml'@lm
| wmount

ges
one

b. Algebra Write and solve an equation that represents the stuation
4{x+7.50)= 40; AED 2.50

. Words Explain how you sohed your equation
| divided each side of the equation by 4. Then | subtracted 7.50
from each side.

d. Words Compare the arithmetic solution and the algebrasc solution
Sample answer: Both solutions use the same Inverse operations.

Arithmetic soluti use bers. Alg solutions use equations.

Uncarrected first proof - for training purposes enly

ENGAGE ExplORE EXPLAIN ELABORATE EVALUATE

Practice and Apply

Independent Practice and Extra Practice

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

Levels of Complexity
The levels of the exercises progress from 110 3, with Level 1
indicating the lowest leve| of complexity,

Exercises
1-7, 14-20 B, 9, 21-25 10-13
Level 3 4 .
Level 2 L
Level 1 P .
Suggested Assignments

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

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

@ onLevel 1=7 odd, B-11, 13, 24, 25

@ seyond Level 8-13,24,25

Lesson 5 More Two-Step Equations 485
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&) MATHEMATICAL PRACTICES

1 Make sense of problems and persevera in 12
salving tham. |

2 Reason abstractly and quantitatively. 20

3 Construct viable arguments and critique the an
reasoning of others. ! a

4 Model with mathematics. 10

5 Use appropriate tools strategically, 13

Mathematical Practices 1, 3, and 4 are aspects of mathematical
thinking that are emphasized in every lesson. Students are
given apportunities to be persistent in their problem solving, 10
express their reasoning, and apply mathematics to real-world
situations.

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

Solve the equation 4(s + 3)=52. 10

Common Error Students may forget the negative sign
when dividing each side of an equation by a negative
number. Suggest that they write the negative number
inside parentheses.

9. Mr=. Khadija bought one ruler, ane compass, and one them Price (AED)
mechanical pencil at the prices shown |n the 1able for each h | ey

of het 12 students ooipas 140
8. Suppose Mrs. Khadija had 36 flls left after buying the mechanical penci| 0.5
achool supplies. Write an equation to find the amount of Tudor 0.49

mongy Mrs. Khadija intially had 1o spend on each stugent
12(m - 2.5T)= 0.36

b. Descnbe a two-siep process you could use to solve your equation
Then sohve the eguation
Sample answer: | first dhvided eoch side by 12 and then added 2.57

to each side; AED 2.60.

@H.O.‘I'. Problems Higher 00 Thinking |

10, & Model with Mathematiés e o real-worid situation that can be
represented by the equation 24120)= 110,

Sample answer: For the past two weeks, Jarmal has saved an additienal
AED 20 from his paycheck. He saved AED 110 during this time perlod. How
miuch does Jamal typically save from each paycheck?

1. @ Find the Errobaysoun ls solving the equation 813) =21, Fid
her mistake and cotrect it

Sample answer: Maysoun should have
divided by six before subtracting
three, B{r+ 3) =21, x+3=15,
x=35-3,x= 05

12 Erlmm'ﬂhm\ren{#+nj= rfor x
=y —q
F

13. % Use Math Toolwrit= an equation 10 IERESEM L fomeeeeename 12 rmrmem e nmad
bar diagram at the right. Then wiite a realwaorld problem|™ =8 I 8 | = ']
that can be represented by the equation and the diagram:-—
3{x — 8) —12; Sampie answer: Fatema bought & new collar for each of her
three cats. She pald AED 8 for each collar. Suppose she had AED 12 left.
How much money did Fatema have initially to spend on each cat collar?;

AED 12 per collar

rprrny s

Uncorrected first proof - for fraining purposes only
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Expressions and Equations

Extra Practice

Solve each equation. Check your solution.

W. 0253 +a1 =05 15, 20— 20)=-<48 16 6. 28=7n+3) =
o35+ ) = A%
m At e m asg
Trar]
7 (t+ 9)20= M0 ~2 1. 313 + ) = =20 —dd ».(d 3;.5‘ =- 30 78

20. e Reason el bought a nackiace for each of her thiee
sisters She pakd AED 7 for each neckiace. Suppase she had AED 9 left. Write
anad sahve an equation to find how much money Abeer had initially to spend
on each sistes

Equation HM=T1=9

Solution: AED 10

Solve each equation. Check your salution.

2. 131 —6)= 0457 0r 575 22 (c+5)jo75-5 —4F or—aB

23. Mr. Khalid bought fruft 1o make fruit salad. He Eouiﬂlbgmm; )
of apples and spent AED 4 50 on apples and oranges. Write and ,ﬂvt
§ an equation to determine the number of kilograms of oranges e 120
i Mt. Khalid bought
! 12dn+21|—450usu§uuuwm e—
] orapE 150
- ranges 120

Uncorrected first proof - for training purposes only
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powe'r Up! Test Practice

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

24. This lest item requires students to analyze and solve complex real-
worid probiems through the use of mathematical tools and modets
Depth of Knowledge = DOK2
Mathematical Practice:  MP1, MP4

Scoring Rubric

2 points Students complete the model of the
classroom, wrile correct expressions ang

! _ lind the wiath.

1 point Students correctly model the classroom

and compléte two or three of the other
four bianks OR students fail to corractty
model the classroom, but comectly
complele the other blanks

25. This test tem requires students to explain and apply mathematical
concepts and solve problems wilh precision, while making use ¢f
structure,

Depth of Knowledge = DOK1

Mathematical Practice.  MP1

Scoring Rubric

_ Students correctly answer the question,

Power U'P'- Test Practice

24, A rectangular classroom is 10 meters long and has a perimeter of

10
36 meters. Label the drawing with the correct values to represent "
the situation. Let w represent the width of the classroom.
f ’
Wiite anespression that repessents the — sum of the length | W }rn Pe|38 m ||
and widtn w+ 10
Write an expleson thal i ssents twice the aum af the 10 in
length and width 2w +10)
Wiite an equapn you could use to find the perlmeter of
the classroom 2w+ 10)= 36
what Is the witth of the classroom? 8m
25, Wnch o { the Tollowing are operations thaow s ould use to solve the
oquatia n piy—g) = r for x7 Select all that app
Sutntract g from both sides. Mi  itiply bath sides by p
B Divide bath sides by p B Add g to both sides
Spiral Review
Solve each equation.
26.x+3=52 N i=-2==( =4 8.4r=123
29 -6x=-244 W03=-1-2 nS=1-3

Write the number or numbers from the se8{-2, -1, 0,1, 2, 3] that
make each statement true.

R2.4m=123 By-1=112

34.v>0 123 /<0 3210

==

Uncorrected first proof - for training purposes only
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&

Case
Ayman
Thion he spent AED 5.50 At the carmenience siome and four times
that amound al tha bookstore. Now e has AED 775 oft.

Mo waiiicth maomey Aid Aywan heve before he wenk
be Hoag cowwesience Thave and Hae wedtteve’

Worlk Backward

#1 Yard Work
mamed mdra money by doing yird work for his neghbos

Understandwnat are the focts?

You know Ayman has AED 775 left. You need
1o find the amount before his purchases.

Plan wnat is your strategy to seive this problem?
Start with the end result and work backward.

Solve How can you apply the strategy?

He has AED 775 lefL

Undothe four times AED 5.50 spent &t the bookstore. AED 775

Since AED 5.50« 4 is AED 22 add AED 775 and AED 22, + AED 22 00
BED 2975

Undothe AED 5.50 spent al the convenience store.  _ + AFDIS.50

Add AFD 550 and AED 2975 AFD 3535

So, Ayman's startng amount was AED 3625

Check Does the answer make sense?

Assurrie Ayman stared with AFD 3525 He spent AFD 550 and AED 22 He had
AFD 35— AED 550 AED 27 or AED 775 i=ft. So, AED 3575 is comect. «

‘S Construct an Argumerit==crice how 1o solve & problem by working
backward Sample answer: Begin by taking the last value In the problem
and perform opposite operations with each subsequent value until you arrive at
the initial value.

Uncorrected first proof - for fraining pufposes

Focus narrowing the scope

Objective Solve problems by working backward, This lesson
emphasize<® Mathematical Practice 3 Construct an
Argument,

‘Work Backward Working backward s not only useful in
problem solving but has a strong link to solving equations,
Students have used the reverse process when solving
addition, subtraction, and multiplication equations,

Coherence connecting within and across grades
Now - Next

Students solve non-routing problems, Students will apply the work backewed
strategy o solve inequaliies

Rigor pursuing concepts, fluency, and applications
See the Levels of Complexity chart on page 491,

ENGAGE EXPLORE ExpLain ELABGRATE EvVALUATE

The problems on pages 489 and 490 are intended to be usec
as a whole-group discussion on how to solve non-routing '
problems and are designed to provide scaffolded guidance.
The problem on page 489 walks students through the solution,
while the problem on page 490 asks students to come up with
their own solutions.

Case #1 Yard Work

» Have students extend the problem by having them
answer the guestion below.

Ask:

+ Write aon equation with o variable that could be used to

solve the problem in o different wag— 5.50 — 22 =775
orm— 2750 =775

Problem-Solving Investigation Work Backward 489
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Case #2 Money
15 @ Rally Coach Have students work in pairs to v — e e p———

complete Step 3 using the work backward strategy. Have
Student 1 complete the first step, speaking out loud, while
Student 2 listens carefully, coaches, and praises. Next have
Student complete the second step while Student 1 listens
carefully, coaches, and praises. Partners take turns until they
have completed all of the stef@1,6

{1 @ Trade-a-Problem Have students create their own
problem that uses the work bockward strategy. Students trade
their problems with a partner, solve each other's problem, and
compare solutions. If the solutions do not agree, students work
together to determine any errofi 1, 4

Need Another Example?
Alia has a brother who is 8 years younger than she Is. Her
younger sister is 10 years old and is 3 years older than her

o s Then she spert . PNCRRE
spent AED 8 an 0 movie tcket

::;;n&n popcain and ane ¥

gne had AED 2 ot :

!

=

g%

an & i
natt of what vens fefl LR M - v

Understand
Read the problem. What ate you belng asked to find?
| need ba Huathe amount of maney Nisreen had inltially

Underline key words and values, What information do you knowT
| emow Misreen Wm0 2 (bt mnak Hhat she spenfED B AEDS 00

younger brother. How old is Alii8 years old Bl o kit ikl

|s there any Information that you do not need to know?
| de wot eed bo knpfhe actual items that she bought

Plan
Choose a problem-salving strategy.
| el uze H-x(m bockward

Solve

Use your problem-salving strategy to solve the problem,
Nisteen has AED 2 left

Undothe halt-of-what-wasteft 2X2=4
amount Multiply by 2.

(CORN T

Amaount after spending AED &
Amaount after spending halfl of what was left

Undothe spent AED S, Add seD 5 =9 i
Undothe spent AED 8, Add aeD R E B =17 f
50, Nisreen had® ED 17 niially F
i

& Check o\ £
Use Information from the problem to check your answer. "J:,\ *
Nisreen's inifial amourt: AED 17 A | £
Amaount after spending AED B ¢
i

B

F

Uncorrected first proof - for fraining purpeses only
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Expressions and Equations

e T

Bl St 9 L

|3§1m

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

N\

|5 26.5 incters higher than

Case #3 Waterfalls
Angal Fails in Venezuweln s 979 meters high It
| 2.5 umas the architectus al Fisight ol the Empine Stnte Busditeng

ok in magber oF Hie Engie Shebe Bull
|
|

' m "
ashid works af 4 kite .
actory He checks al th
W = s W kit botorg fhe
:c Dged Rashia doovered that for wvery 78 hites that '-:-. they are
ot pass: 4 kites did not Rawe tals, and 3 kies P m‘" TEpected, Tk
. wONg colors

¥ Hhe a

68 did ity

mmnmhmmmhmﬁm

'Case #5 Time

Tarok's mormieg schedule s shown !
e |

T e

| TemkSchekis
Activity  Tiene \

Winke w3 = ®»

] = l

1
Cast ymmy foe sehool -1

I . L3 -
W 13 schest 5 13
6:25

e ———

*- * .’Mﬂm

L Zayed has sved AED 28 to spend ot the arcade
J 1 twenty-dirtam

Bl 1 five-dirham bill, and 3 one-dirtham coins

Uncorrected first proof - for training purposes only
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EXPLORE EXPLAIN ELABORATE EvALUATE
borate

Levels of Complexity
The levels of the exercises progress from 110 3, with Level 1
indicating the lowest leve| of complexity,

Exerclses
3,4 5 6
Level 3 i L]
Level 2 5
Level 1 P e

«1» @) Pairs Discussion Have students work in pairs
to answer the following questions related to CadD4. 2, 4
Ask:

« How can you solve the guestioS8@mple answer: | can use a
proportion and cross multiplys o x = Sg = ot x =
68; Of the kites Travis examined, 68 did not have tails and 51 had
the wrong color.

+ What is another method o solve the problem? Which
method do you prefer? ExplaSample answer: | could solve
the problem by making a table. The proportion is more efficient
and quicker.

0 @ Think-Pair-Share Have students wark in pairs to

answer the following extension questions related to Case 3.

W2

Ask:

+ Write an equation you could use to salve Cas&dinple
answer: 2.5h + 26.5 =979

« Pikes Peak is 81,5 meters shorter than 11.5 times the
architectural height of the Empire State Buifding. Find the
height of Pikes Peak in fesd, 300 m

Problem-Solving Investigation Work Backward 491
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Expressions and Equations

Focus narrowing the scope

in q ul ry Lab Objective Lse models to solve problems involving
Solve Inequalities inequalities.

. S athermuical Coherence connecting within and across grades
HOW Is an Inequality like an equation? How Is It different? e
: Now Next
Studerits use models o solve one-step * Students will use Properties of Inequedity
M Ahmed voluntested to drive Rashid and tis friends (o the school fundramser Inequalities 10 Solve one-sted inegualities

The car can carry up 1o 5 people, including the driver. How many friends can ride

in the car with Rashic?

:"‘" o “'““b:""“: R Rigor pursuing concepts, fluency, and applications
R See the Levels of Complexity chart on page 495.

What do you need to findhe number of friends that can ride In the car

with Rashid ENGAGE EXPLORE EXPLAIN ELABORATE EVALUATE

Hands-On Activity & v 1 Launch the Lab

The real-world sktuation described above can be represenied by the ineguality
X+ 2=5 Letx represent the friends that can ride with Rashid

o x'+2 55"

M Abed. Reubd Mg = prerhen 2l
arsd fremsiy | i

Activity 1is intended to be used as a whole-group
activity. Activity 1 is designed to provide more guidance
than Activity 2.

Hands-On Activity

O @ Explain to students that because the car can hold
no more than 5 people, the number of people in the car must
be less than or equal to 5.

Ask:
+ What does the symbol = meakéss than or equal to

s [5 0 + 2 less than or equal to §és
« [s 1+ 2 Jess than or equal to §és
« [s 2 + 2 less than or equal to §és
¢ [s 3 + 2 less thon or equal to §és
¢ [s 4 4 2 |ess than or equal fo hd

You can use a balance to model and solve the Inequalihibe 5

Im On one side of a balance, place a paper bagand 2 cubes
to model #- 2.

{m On the other sice of abalance, place § cubes.

Add one cube to the bag &t a ime. Then complete
the table,

Commoghl W b (0 e i

S5, Up 15, 3 | frierics can ide with Rashid 1o the school funa e TTeeTed first proof -for training pujseaes
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D @ Tell students to work together to draw the bar
diagram and discuss what each part of the diagram represents,
1345
Ask:
« How much does Alia’s suitcase weigh without the shoes?
16 kilograms
« What is the unknownthe weight of her shoes
« What symbol is used [o represent less than or equolSo?

An neguality Is & mathematical sentence Words | symbals
that compates quarntities, The table shows ™ .
two examples of inequalities A8 lexs than o <2

L greatey Sham it equalio fsigl x = 4

To sohve an inequaliny means 1o find values for the variabile that make the
semence true, You can use bar disgrams to solve inequalities

VG = )

An aliline charges for checked luggage that welghs mare than 20 kllograms, Alla's
switcase cuirently welghs 14 kilograms and she still needs to pack her shoes
Find the maximum amount her shoes can welgh sa Alla wil| not be charged a fee.

{‘_tﬂ_ 1 In the bar diagram, wiite the maamum welght Alia's lupgage can be
without a fee. Label the weight of Alla's luggape without
her shoes

14 kilograms |
20 kilograms |

S

0014 6 01012 8 W 1l 208
Kllograms

[itq 2| In the bar diagram, write an x beside the bar that represents the
waight of Alla’s luggage.

14 kllograms I x
r

20 kilograms
Sriftts dntiicl
+——4 = +
0248 A MR HNTNR
Kllograms

The weight of Alia’s suitcase plus the weight of her shoes must
be less than of egual io the maximum |luggage weight.
This can be writlen as M x <20,

Using thebar dia gram, Alia's shoes cannot welgh more than
20—Mor 6  kilograms

a7 s

Uncorrected first proaf - for training purposes only
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Expressions and Equations

PSP e P

; B Inyestigate

ol =

Work with a partner 1o salve the following prablems.

SReason InductivelyFor Exeicizes 1-3, assume the paper bag ks weightiess
Write the inequality represented by each balance Then write ihe different
possible numbers of cutes in the paper bag if the sides of each balance

remain unlevel

Inequality +2<7
Number of Rk, 3, or 4

L
5 %
2 1
inequalty X+ 3 <10
L T

Number of (Bcks. 3. 4,5, or 6

mequalty 5 >x +1orx+1< 5

Numiber of COtkd, 0 3

4. 'D Reason Abstractiy\t an amusement park, rolier coaster riders are
recuired o be al least 120 centimeters tall Last year, Salem was 105 centimeters
tall. Compiete the bar diagram to detarmine the number of centimeters x Salem
needed to grow this year 10 be able to ride the rofler coaster Then wiite an
Imegqusiity to represent the situation

r .-I 105 centimeters x
'| 120 centimeters
Y W mwm
S0, Salem nesded o grow &t edR centmsters.
Inequality 105+ x=>120

Uncorrected first proof - for training purposes only

Encant EXPLORE EXPLAIN ELABORATE EVALUATE

Collaborate

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

Levels of Complexity
The levels of the exercises progress from 110 3, with Level 1
indicating the lowest level of complexity.

Exerclses
1-4 5-9 10-1
Level 3 : “
Level 2 ¥
Level 1 l. .

&0 :
r,f B Investigate
r‘"."".’l‘f

D @ Pairs Discussion Have students wark in pairs to
complete Exercises 1-4. Have them trace their solutions with
another pair of students and discuss any differen@a, 2,5

O @ Trade-a-Problem Have students create their own
problem, similar to Exercises 1-4. Students trade their
problems, solve each other's problem, and compare solutions.
If the solutions do not agree, students work together to find
the errors®1,2,4

Inquiry Lab Solve Inequalities 495

Scanned by CamScanner



1> @ Think-Pair-Share Have students work in pairs. Give
students one minute to think through their responses to
Exercises 5-9. Have them share their responses with their
partner. Then call on one student to share their response
within a small group or large group discusst. 2, 4

{1 @ Pairs Discussion Have students work in pairs 1o
complete Exercises 5-9. Have them trade their solutions with
another pair of students and discuss any differen@s, 2

(B\croata

I @ Trade-a-Problem After students create their own
real-world sjtuation for Exercise 10, have them trade their
problems with their partner. They should solve each other's
problems and compare solutions. If the solutions do not agree,
students work together to find the errélia. 4

. Students should be able to answer “HOW is an
inequality like an equation? How s it different? Check for
student understanding and provide guidance, if needed.

.:' _. wy!%
%

2018~

e Analyzd and Refled

Work with a parineto circle  the correct inequality for each situation.
The first one Is donder you.

:fw-:.ia ﬁ,:H ko scove ak least 4% on Fhe wext s P4 @

5.'f::r’::;_.&" cevhain maie, you musk be at least |7 ws |3 @ /

Rane bhas AFD 499 left on o misic sl-nunllo-na 9i8t
card. She has a download costing AED 1971w 2y g
o owline shopping cavt. How much wmeney does WTE4TY) =+ L1924

Rana have left to spend?
3 [n3eme cownbries, eens must be ablemst IF € ¥ x2Ir
“yenrs old ho dobmin a driver's licemse, ol G2

Hhﬂii'#mﬂybﬂfhamﬁmmunl‘ﬂ +40¢12¢ x+407 129

g, AED 129 pev week for grocevies. Wy, Khamis
alveady spent AED 40 How sauck meve can
Khamis’ Faumily spend on avoceries? x4 402 125
Sultew peays AED 30 For a Heket bo an smusemestiqpc lsg 4300 |50
g, Park He coamnct spemd wove Huan AED 190, How
T e morg money com Sulbam spend et Hhe

i sk pole? »+30 4 150) k4302150

1
0. e Model with Mathematiéliie o realworld situation that could be
represented by »-20 = 50
Sample answer: Muna wants to save ol least AED 50 for a schoal jacket,
If she has saved AED 20, how much more does Muna have to save?

n - HOW is an inequality like an equation® How & it different?
Sample answer An inequality ls Hike an equation because Itls a
comparison of two quantities. In an equation, the two quantities are
equal. In an iIneguality, one quantity may be less than or greater than
the other quantity.

ey

Uncorrected first proof - for training purposes only
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ENGAGE EXPLORE BEMPLAIN ELABORATE EVALUATE

ETeachthe ept (
Ask the scaffolded questions for each example to differentiate key Concept) Sl VRN ELTTEL LD
instruction.
‘Words You can solve inoqualities by using Msdition Proparty of
s Inequalities o 1 Subiraction Praperty of Insquaslities
—EE i Whieh you aid of subtract the same numbes fiom each side
of an inequality, the ineduality remains truo
Symbols  Foj all numbers @, b, and ¢
1. Solve an Inequaljty. A fo>bthenotesb+cando—c > b—e
m » What is the variable® 2 fo<b.thenosc <btcanda-c<b-¢
« What number is on the same side of the inequality sign Sl 3 4 =S
as the variable3 43 +3 R
» What operation is used between x and @tiition S SE=] J
« How will you undo adding 3nbtract 3 from each side
of the inequality An inequalliys o mathematical senience that compares quantiiies
m » Does Rubfrﬂcﬁng 3 from each side of the inequality Solving an Ineguality means finding values for the varable that make
5 the inequnlity true
change the solution of the inequalitp® The table below gives some examples of the words you might use when
« What is the first step to solving the inequalSmbtract describing different inequalities.
3 from each side of the inequality.
+« Can 75 be o solution? Explaiyes; It is greater than 7. o lemthan |+ lsgrenter thon s Is lessthan ot o s graater than
@ - s 7 part of the solution? Explaino; The inequality is b o lutni o U e AR ks A8
greater than, not greater than or equal to. [olgitmost oisalbad
« How can you check that the solution is = = = =
correct? Replace x with a number greater than 7 in the
original inequality, simplify, and determine if the resulting
stalement is true,
Need Another Example? 1. solvex+3>10.
Solve x+5>12.x>17 X+ T340 e the moguaty
=3 =3  Subtoct 3 frism sakh side
[T ="
Therefore, the solution iIsx 7.
You can check this solution by substituting a number greater than 7
inta the original inequality. Try using B.
Check x4+3 >10 i liiy £
B+3 210  Gep h B |5 Mig s#mancE T i
[
N >10 This is a true statement. v ‘
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2, Solve6=n-5.
-6zn-5
+5 +5

=1Zn

The solution is— =n or s -1

You con check this solution by substitutinbor & number kess than
—1into the original inequality.

| Go¥ T Do these problems to ind out

ad<t
Solve each Inequality.
-3 < A+yzT )
no=-3<8 b Od+yz Vorass
3. mﬂ}tlmnnmmmmlwm.
a'-%cz " .
1 1 Open and Closed Doty
12 1 e g g e L
1 e ao= i waga s brg
o<y e wodas ksl mah b ek
1 e e
The solution is o 15 AR ey
Graph the sokition b g et @ nibaded
b e, it il ) |
e s | 5
. |
-~
—p——————
=10 1 2 3 4
[ Got it Dothese problems to find out.
‘Solve each inequality. Graph the solution set on the number
line provided. o h>0
ch+4>4 dx—6=4
=10
o= (i et | |- —
- o 1 8 e 0 M 1

Uncorrected first proof - for fraining purposes only

Expressions and Equations

2. Solve an Inequality.

& . What number is on the same side of the inequality sig
as the variable™

« What aperation is used between n and fibtraction

s How will you undo subtracting #8d 5 to each side.

+ What is 5+ (-6)7 =1

€ « What is the first step to solve the inequolibdd 5 to
each side.

+ Is —1 one of the solutions to the inequality?
Explain, yes; when you substitute —1in for n, you get
—6 = =6, which Is a true statement.

« Name one other possible soluticBample answer: —5

€ « Which is easier to understand! =n or n= —1?
Explain. See students' work.

Need Another Example?
Solve-8=y+ 3. =Mzyory=s -1
3. Solve and graph an inequality.

@ . What is the first step to solve the mequmﬂ’mtmu,“—‘
from each side.

« Does the inequality symbol contain an “or equal to™?
no

« Will the circle on the graph be open or closagién

@Y . 7o graph the solution on a number line, do you draw |
an open dot or a closed dot for the inequality?
Exploin. Since the sign is < and not <, you use an open

dot b::nust'-}]s not included in the solution.
« Does the arrow point to the right or fo the /déR

O . Since the volues are less r.haé. Wwhy isn't the arrow

started at 1’Sample answer: The solution includes any

values less thana‘l.\hls could include numbers iihf‘l !
Need Another Example?
Solve n+ %; 2. Graph the solution set on a number line.
n> ‘i‘,.1

Lesson 6 Saolve Inequalities by Addition or Subtraction 499
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4. Write and interpret inequalities.
D . What do you need to findfhe most Saleh can spend on
games.
+ What word or phrase indicates which inequality symbaol
o use?the most he can spend
« What inequality symbol will you use?
m « What inequality can be used fo find the amount of
money he can spend on games without spending moré
than AED 18?55 +x< 18

@Y . if each game costs AED 0.75, what is maximum
number of games Saleh can plal@

Need Another Example?

Omar took AED 20 to the store to buy a book and some CDs.
If he buys a book that costs AED 4.50, write and solve an
inequality to find the most he could spend on CDs. Interpret
the solutiond.50 + x < 20; x < 15.50; The most Omar can spend
on CDs is AED 15.50.

Gulded Practice

Formative Assessment Use these exercises 1o assess
students’ ynderstanding of the concepts in this lesson.

7 | If some of your students are not ready for
S22 assignments, use the differentiated activities below.

1 @) Paired Heads Together Have students work in pairs
to solve Exercises 1-3. Students complete the first exercise, then
turn to their partner and discuss their answers, paying particular
attention to the graphs. Students should check to make sure the
correct dot and arrow direction were used, Students repeat this
process for Exercises 2 and®1.2.5

O @ Trade-a-Problem Have students create their own
preblem, simitar to Exercise 3, using either addition or subfraction,
and requinng a graph as part of the answer. Challenge students
to use fractions with unlike denominators in their problems.
Students trade their problems, solve each other’s problem, and
compare solutions. |f the solutions do not agree, students work
together to find the erol@®1,4,5

"

Write Inequalities

Inequalities can be used to represant real.world sitlations. You will want
1o first identify a variable to represent the unknown value.

Ly

4, saleh has AED 60 to ride go-karts and play games ot the city fair,
Suppose the go-karts cost AED 15 50, Write and solve an
Inegquality to find the most he can spend on games.

Contot coatol it be s oAl
W, goda pls  games  thanorequalts  amount
Symbols Lot #=the cost of the gamas
Inequnlity =50+ x = 60
1584x< B0  Witethe mequanty (1950 = 14
—ﬁﬁ —l,_ﬁ; i fmlr iect 5.5 from oalch sid

r=d45 diepality
S0, the most Saleh can spend an games |s AED 44.50,

Guided Practice g

Solve each inequality. Graph the solution set on a numberilineq . -
1LE+h=12 h2E 2. 141>51>-9

| ——— | D —————
=%4 5 8 7 8 9 -0 -9 -8 -7 -6 -5

3. An elevator can heold 1,300 kilograms or less, Write and solve an inequality
that describes how much mare weight the elevator can hold Ifit s
currently holding 1300 kilograms. Interpret the solutibanal: 4|

x+ 1900 < 1.300; x< 200; The elevator can hold
200 kilograms of less.

[_ — g |
Rate Yourselfl ||
) five you ready bo move o]
A 1

g“mhmmmam-\m&nv s i [

would use addition and when you would use subtraction !

to salve an inequaiinsample answer: Use the cpposite ~— _-.':';.r N |
T (_/? Ho ) |
L “___"‘L/__ |

operation as what appears in the Ineguality.

DU A————

v
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Expressions and Equations

ENGAGE ExplORE EXPLAIN ELABORATE EVALUATE

Practice and Apply

Independent Practice and Extra Practice

Macr Wy

Independent Practice

Solve each Inequality 1 The Independent Practice pages are meant to be used as the
1, h—16=-24 hs -8 2 y+E=-n3 ¥y -9 Y 3<n-g 5<n homework assignment, The Extra Practice page can be used
for additional reinforcement or as a second-tlay assignment.
- " Levels of Complexity

The levels of the exercises progress from 1 to 3, with Level 1
indicating the lowest leve| of complexity,

4 3<m+14185m B x+07>~-03%>—1 6 w—8z56 w216
Exercises
1-12,18-25 13, 26-33 14-17
Level 3 4 .
Level 2
Sclve each inequality. Graph the solution set on a numberiine. i
7 miGz=—1mx—6 B -Nst47 =18>tortc —18 Level1 * .
-—] | L — - - 3 | }—
8 -7 -6 -5 -4 20 -1 -8 -7 -1 Suggested Assignments

You can use the table below that Includes exercises of all
complexity levels to select appropriate exercises for your
‘D Reason Abstractirite an Inequality and solve each problem. For Sudents’neecs.

Exercises 11 and 12, interpret the solutisn—

£ Four more than a number s more than13. 90, The sum of a number and 19 s at jeast 8.2

@ | approaching Level 1-15, 17, 32, 33 |

Lmunwﬂ*‘? 13 inequality? + 19282
Solution: >9 Soutionn =108 @ onLeve 1=11 odd, 13-15, 17, 32, 33
. The high school football team can have no more than 26 players. Write and m | Beyond Leve| 13-17.32,33 |

solve an ineguality to detesmine how many more players can make the tzam if
the coach has already chosen 17 players

Inequalty.P+ 7= 26 Solution:P=9

Interpratation Mine additional players or fewer can make the team.

L T e Pt i o s s i | watchoutt
minutes can he use if he has aready talked for 785 minutes? wa tc'h OU!’.’
Inequality, 78S+ m=< 1,500 Solution:m <715 Common Error When working with fractions or decimals, studs
may neglect to consider the signs. Remind students that signed

rational numbers follow the same rules as signed integers.
Emphasize the importance of checking their answers.

PSR e P

Interpratation Bllal can talk for an additional 715 minutes or less.

Uncorrected first proof - for training purposes only
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#€) MATHEMATICAL PRACTICES

1 Make sense of problems and persevera in 1%

solving them.
2 Reason abstractly and quantitatively : 912
3 Construct viable arguments and critique the 1@ 17
reasoning of others
4 Model with mathematics 15, 21, 22

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

- by,
' \4
O 3
zmay
Formative Assessment

Use this activity as a clos  ng formative assessment before
dismissing students from  your class.

Write an inequality on th e board, such a5 6 < 12. Draw
four different graphs lab  eled A-D, with only one being the
correct graph of the solution set for the inequality. Ask
students to write the letter of the graph that shows the
correct answer on a small piece of paper and hand it to you
as they leave the roombee students’ work.

13, Refer 1o the diagram below.

a. A hurricane has winds that are at least 120 kilometers per hout Suppose a
tropical storm has winds that are 70 kilometers per hour, Write and salve an
l"lq!lNhHﬁr 16 Nind how much the winds must increase Delore the stomm
bacomes a hurficane.

inequality 70 +2 =120 Solutioni¥= 50
b, A major stonm has wind speeds that are at least 180 kilometers per hous,

White and soive an ineauality that desciibes how much greater these
wind speeds are than the slowest hurricane

Inequality 120+ y= 180 Solution ¥ = 60

@H.O.T. Problems Migher Order Thinking |

14. T Reason Inductivel§ ompire and coitrast the solutions of
o —3=15and o— 3= 15 Sample answer: 8- 3 =15 only has one

solution, o= 18; a—3 = 15 has an Infinite number of solutiens,

15. (5 Mode! with Mathematiesw t= a1 aodition nequality for the
solution s&1 giaphed below
Sample answer: & 3 <26

i I 20 72 N

16. = Persevere with Problemis!ve x+ b> clar s
x>c—b

17. & Reason Inductivelposs the graph shown at the nght show R e

the solution s=t of the inequality8 = 27 f noL. explain how you -1 -1
woilld change the graph to show the actual salution ¥t Sample

answer: The solution Is x —1. so the graph should have a closed

dot above—1 and the arrow should point te the right, not the left.

rprrny s
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Extra Practice

Solve each Inequality.

B.10<H-B (rew .12+ M 55 m<a3  (We-Lr-2b >y
lecw~-r
o "y
lrew

2 Model with Mathematiclolve each inequality. Geaph the solution set
on a number line.

N -N<o-16 B<a 2i-62<4 <102
| { @ - + P —f—t—f—t—f——
-7 ~-& = | -4 -3 ® Wi WA WE WE N

Write an inequality and solve each problem.

23. Eight less than 8 number s less than 10 24.The difference between a number uﬁd_,-‘ll
no more than 5*

T _ .
Inequality 7= B< 10 Irm:msl!':y.rW“riiS Yy
Solution:N< 18 Solution” SJ#

25, There were a total of 125 cars at a car dealership. A salesperson
sold 68 of the cars in ane month. Write and solve an ineguality that
describes how many more cars, at most. the salesman has left to seil
Irterpret the solution

inequakty: S8+ STS Saltion< 5 57
Intetpretation The salesman has 57 cars or less left to sell.

Copy and SolveSolve each inequality. Graph the solution set on a number
line. Show your work on a separate sheet of pagie—231. Se& students’ work for number lines.

1 o3 1 rad | 3
H W.n—z =55 sy 2152:‘1—3? 2B+ <5 e<3y
. 2> xorve
p 29.9=m-22 m=1 203 id>4lanad M- Toniis n=—42
: = sm=lg 5 td>Spd>3g g+ me—Sg

Uncorrected first proof - for training purposes only
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power Up! Test Practice

Exercises 32 and 33 prepare students for more rigorous
thinking needed for the assessment.

32. This lest item requires students to analyze and solve complex real-
world problems through the use of melhemalical tools and modets
Depth of Knowledge = DOK3
Mathemaltical Practice.  MP1, MP3, MP4

Scoring Rubric

3 points Students correctly write, solve, graph, and
interpret the solution 1o an Inequality

2 points Students correctly complete three of the
four parts.

1 point Students correctly complete two of the
four patts

33. This lest item requires students to explain and apply mathematical
concepts and solve problems with precision, while making use o
structure.

Depth of Knowledge DOK1
Mathematical Practice. MP1

1point Students correctly answer each part of {he
question

,_ 9by),
B ZN

pPower UP'- Test Practice

32. Zayed can send up to 250 text messages each month. So far this month, he
has sent 41 text messages. Let | represent the number of text messages
Zayed can send during the rest of the month
Wiite an ineguality to model the situation 4+ %1< 250 |
Salve the inequality foe f t<109 |

Graph the solution on the number line — -
105 104 V07 108 00 M0 W N1

Interpret B solulion to thee inequality, Explaln vour reasohing

Sample answer The solutione?108 means that
Layed can send up to 109 more text messages this
month and stay within his limit.

33, Which inequality has the sohsion set shown in the f—t—
numbet line below? Select sll that apply =k=4=1=2 =01 2304 8

Wi+ 4=7 125x49 x4+122 B Fex-10
Spiral Review

Solve each equation. Then graph each solution on the number line below,

Ma+2=1 Ba=1==5-4 36, Ix =105

3 -2=4 -2 38-=12 39. <=3 %
—¢—
-6-5-4.3 3 1012345¢6

Uncorrected first proof - for training purposes only
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Lesson 7

Solve Inequalities by Multiplication or Divisiol

&) Real-World Link (@) traeoter  vestim

| WHAT cows it maan 1o Ly two
Sclonce An astronaut in a space sull weighs about 132 kilograms gn WA are equa?
Earth, but only 22 kegrams on the Moon -
weight on Earth weight on Moon {5} vocabulary |
132 kg > 22 kg w:;on?mu
L]

the inequality still be true?

L U e [ A
2 e L2347
6 > N

hu\eiuqualdynutuueﬁj! ¥e4 01 No
No

2. Is the weight of one astronaut
MIMMWEM‘?M'{, o ;
the weight of 5 astronauts be. g 2

greater on Pluto or on Earth? : »

Explain by using an Inequality. -

Earth; Earth; 132+ 30, 50 fhein e
Spts 30

5(132) > 5(30)

3. Is the weight of one astronaut greater on Jupiter or on
Earth? Would the weight of 5 astronauts be greater on
Jupiter or an Earth? Explain by using an inequslity,
Jupiter: Jupiter: 360-132. so 5(360p 5(132)

-f,'wumummﬁu Practices did you use?
Shade the circle(s) that applies.
O ervere ath Froblems S e Mot Tocs
@ Regson Asiractly ®) a2 to Precmir
@ Comstrict = Argument D Mz U= 0f Struchioe
(D stoce! with Veathemates (D) yse Fepested Seasones Uncarrected first proof - for training pu

poses riy

y ) Launch the Lesson

Expressions and Equations

Focus narrowing the scope

Objective Solve inequalities by using the Multiplication or
Division Properties of Inequality.

Coherence connecting within and across grades

Previous Now Next

Stugents soked and , Students solve and graph’, Students will solve two-
graphed oni-step onealep multiplication itep ineqialilies
adelition aned subitrction © and division inequalilles

Inequplines

Rigor pursuing concepts, fluency, and applications
See the Levels of Complexity chart on page 509,

ENGAGE EXPLORE EXPLAIN ELABORATE EVALUATE

Ideas fo r Use

You may w |sh to launch the lesson using a whole group, small
group. thi nk-pair-share activity, or independent activity.

. D @) Pairs Discussions Have students work in
S5 pairs. Ask students to extend the Real-World Link by
comparing the weights of an astronaut on the moon and on
Earth by using an inequality. Then have them write another
inequality after multiplying the welights4®. Pairs should
discuss what happened, make other comparisons, and then
make a conjecture about multiplying by a negative number.
Have them trade their conjectures with another pair of
students and discuss any differenc®1.2,7
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E LABORATE

PLORE

) Teach the Conc

Ask the scafiolded questions for each example to differentiate
instruction.

1. Solve an inequality.
@D . What is the variabiek

« What number is on the same side of the inequality sign
as the variable®

« What operation is used between x and dltiplication
« What operation will undo multiplicatiodiVision
€ - If you were solving the equation 840, what would
be your first stepDivide each side by B.

+ Bused on that, what is the first step to solve this
inequality? Divide each side by 8.

0 + How can you check that the solution is correct?
Replace x with 5 or a number less than 5 in the original
inequality, simplify, and determine if the resulting statement
is true,

Need Another Example?
Solve 5x>30. x> 6

2. Solve an inequality.
@ . What number is on the same side of the ineguality sign
as the variable?2

» What operation is used between o and division
+ What operation will undo divisiomultiplication

@ . What is the first step to solve the inequaliaitiply
each side of the inequality by 2.

€Y - Are the statements & 14 and 14< d equivalent?
Explain. yes; Sample answer: They both state that the
solution is more than 14.

Need Another Example?
Solve 3=% 122 horh <12

Lty Multiplication and Disl

o XEW =

w» $2>xor x< 82

L

on Propertle
of Inequality, Positive Number

Words TreMuitiplication Property of Inequalitycl 11 Division
Praperty of Insqualitytate that an inequality remaing
True when you multiphy or divice each sicie af an neguality b
& poditree number

Symbols  Fof all numbers a. b, and ¢ whene @,

1. it o b. then oc» be nndg-“b &
L. o< b, then oo be ulldg <r

You can solve inequalities by using the Multiplicatlon Propenty of
ineguality and the Division Property of Ineguality.

1. solve Bx< 40,

Br <40 Wiribe Wi meuiil iy
Be _40 _ -
TEr s b L
x=5 syl
The solution Is &= 5. You can check this solution by substituting
5ot 8 number less than 5 into the inequality.

2. Snlv\';:r‘f.
20 T TR——
21;!} S qT)  Wsiply mechside by 2
>4 Siing

The sclution Is &> 14. You can check this solution by substituting
a number greater than 14 inta the Inequality.

: Gok Ii-_?- Do these problems to find out.

A Ars40 b &=

=

ey .

Uncorrected first proof - for training purposes only
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Multiplicatioma nd Divie n Propertid€@33) Covu:'eﬁ
of Inequality, Negative Number

‘Words When you muttiply or daide each sde ol an inequality by a
regative number. the ineguality symbol must be reversed for
he mequality o remain true

Symbels  For all numbars @, b, and ¢, wherd 8

B

1. if'a> b, then ooc be ands < =
z

2 He< b, mm:-manﬁ >

Examplas. =1 -4< ¥
- <=3 Ko ¢ :}.'::—;‘
=t o =2 1>=4

hie

N

3. Solve=2g < 10. Graph the solution set on a number line.
-2g<10
—20>10
= T
g>-5

e b i
=7 =6 -5 -4 -3

4. ﬁm&slmmmuﬂmmmamrh.
—==4 :

Bz B ey v ey s e

x=-12 5 by

% -M -m -0 2 =

| Gak i#7 Do these problems to find out.

e =<9 -] |
-20 -® -8 -U —%

@ v menec

“"“""*M
© £ 0 mpan] Enpein
ko,

ltmeans thatcis o
negative number.

Uncorrected first proof - for fraining purposes enly

Expressions and Equations

3. Solve a multiplication Inequality.
€ . Whot number is an the same side of the inequality sig
as the variable?~2

« What operation is used between g and —27
multiplication

+ How will you undo multiplying by —diWide each side
of the inequality by —2

€ - What is the first step to solve the inequalDivide
each side of the inequality by —2.

+ Since you are dividing by a negative number, what do
you need fo doReverse the direction of the inequality
symbol.

@ . Do you draw an open or closed dot o the graph of
the solution set? Explairapen; When the symbal is just
> of <, the dot Is open,

Need Another Example?
Solve—4x < 4. Graph the solution set on a number line.
See Answer Appendix.

4. solve a division inequality.
€D . What is the first step to solve the inequalM@tiply
each side by —3.

« Since you are multiplying by a negative number, what
do you need to doReverse the direction of the
Iinequality symbaol. \

« Do you need lo reverse the inequality symbol? Explain,
Yes; since you are multiplying both sides by a negative
number, you need to reverse the symbol.

« What is the new symbol2

€ . Consider the inequalitk = —4. Since you will be
muftiplying 6 and+4, do you need to reverse the
ineguality symbol when solving the inequality?
Explain. No; you only need to reverse the symbol when
both sides are multiplied by a negative number,

Need Another Example?

Sotveﬂ >—5. Graph the solution set on a number line.

See Answer Appendix.
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5. Write and interpret inequalities.
@D . What do you need to findfhe number of hours Ling
needs to work to make at least AED 120
+ What word or phrase indicates which inequality symbal
to use? at least
+ What inequality symbol will you us@
€ . What inequality can be used to find the number of hours
Ling must work to earn at least AED 12F= 120
€ - Do you need to reverse the inequality symbol? Explain,
No, because you are not dividing both sides by a negative
number.
Need Another Example?
A plate welghé pound. A shelf can hold at most 20 pounds.
Write and solve an inequality to find how many plates the shelf

can hold. Interpret the solua'aoﬁr < 20; x < BO; The shelf can
hold at most 80 plates.

Guided Practice

Formative Assessment Use these exercises 1o assess
students’ understanding of the concepts in this lesson.

@21 If some of your students are not ready for
S5 assignments, use the differentiated activities below.

I @) Pairs Check Have students work in pairs to solve
Exercise 1. One partner solves the problem while the other
coaches, paying particular attention to muitiplying or dividing
by a negative number. Students switch roles for the next two
problems, After the three problems are done, the pairs check
their answers with another pd 1,2,7

€ @ Pairs Consult Have students work in pairs to write

a one-step Inequality about the graph shown. Then pairs write a
real-world problem for the inequality. Pairs trade their problems

to check that the solutions do apply to the real-world problems

written @ 1.2, 4

L T T S O o 1

=H=4=3=0=10 ¥ 23 458

5. Omar earns 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 eamn at least AED 120, Interpret the solution,

Wards Arounieam sdme pumber sl moumieame o
P hout ol hours lest _ wach weslc |

Vnrlabie Lot x 1eprasant the humber of houms

Inequality g ¥ r = 120

Bz 120 Witke e insity
8x., 120 R
T T ' =24
x =15 ity

So, Omar must work at least 15 houwrs,

Guided Practice ﬁl

Sotve each Inequality, Graph the solution set on a numberiline
L-In<-22027% 2 tcnr>aa

= | | —— -— f
S 6 7 a 9 az 43 4a 45 as

3, At asporting game you can get a sandwich for AED 2.
You have AED 10 1o spend. Write and solve an ineguaiity to
fing the number of sandwiches you can buy. Interpret the
solution Eu—ye 22X <0; x5 5 You can buy five

sandwiches or fewer.

!:Ihh_w 7
How conbldent are  vou l\‘rnu!-]
sohing multplicad ion snd |
Abigion Inequalit ieg? Chack the
ax Hant applies.

e ¢ e

{ S = T |

a 'ﬂ;j*mﬁmmlﬂm whan
you should reverse the ineguality symbol when solving

an ineguality Sample answer: Reverse the symbol
when multiplying or dividing by a negative number.

[

- &

F—
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Expressions and Equations

ENGAGE ExplORE EXPLAIN ELABORATE EVALUATE

Practice and Apply

Independent Practice and Extra Practice

Macr Wy

Independent Practice

Solve each Inequality 1 The Independent Practice pages are meant to be used as the
1L 6y<Byca 2 -B2BVs<—1 Meo=T wo<m homework assignment. The Extra Practice page can be used
for additional reinforcement or as a second-tlay assignment.
= Levels of Complexity

The levels of the exercises progress from 1to 3, with Level 1
indicating the lowest leve| of complexity,

4 5<6> 42 B s 4 mz 56 6. S8 o7 Scritass
1-14,22-32  15-17,33-36 18-21
Level 3 4 .
7 120554 ns as & 5>yn>a} 8.5 29,545 Lovei2 g
Level 1 * .
Suggested Assignments
You can use the table below that Includes exercises of all
Solve each Inequality, Graph the solution set on a number fine, complexity levels to select appropriate exercises for your
0. 4236520 M 20<si4<; students’ needs,

. . @ |onLevel 1=13 0dd, 1518, 20, 35,36 ‘
nis 18 1BLo8 1S |
= 3 5< 96 = < -32
: } _ l : @ | Beyond Level 15-21, 35, 36 |
I l m - ﬁ_ &
94 o5 96 a7 —34 -3 -32 =31 -30

. A pool charges AED 20 sach visit, or you @=n buy a membership,
Write and solve an inequality to find how many times a person
shouid use the pool so that & membeship is less expensive
than paying each time, Inispeet the solutiSmege 5
Ineguality 202> 500 Solutiok=> 25
Interpretation You would need to use the pool more

than 25 times In three months.

PSR e P

Uncorrected first proof - for training purposes only
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) MATHEMATICAL PRACTICES

1 Make sense of problems and persevers in

solving them. 8.2
2 Reason abstractly and quantitatively i 32
3 Construct viable arguments and critique the 15. 20
reasoning of others
7 Look for and make use of structure 18

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

Formative Assessment
Use this activity as a closing farmative assessment befare

dismissing students from your class.

Have students write how  yesterday’s lesson, solving
Inequalities by adding o 1 subtracting, helped them with
the content of today's lessorSee student’s work.

15. @ Reason Inductivelgross out the inequality that doss nat baen o~ “*-.\
in the organizer shown at the right. Then explain your reasoning. ‘ \\
/
Sample answer: The inequalitieds > 1&; < =3, !' u> i >¢<{, \
and —7 > x —1 are equal to £ —8, The Inequallty-2 < x+ 4 |s ; | | 4
equal to x> —6. Lt S T

Write an Inequality for each sentence. Then solve the Ineguality,

7. The product of a number and five |s ot the
mos=t 30

16. Sixteen Is bess than eight imes a
numbet

Inequality; s 30

Solution; NS 6

Inequality; 16< 8n
Solypon: 2 <ROrn>2

€ H.0.T. Problems. i oicer tokig

18, @ Identify Structuraiite two different inequalities that have the
solution y> 6. One inequality should be solved using multiplication
properties, and the other shquid be solved using division properties
Sample answer: Ty 42 and_y >3

19, @ Persevere with Problems. score 15,16, 17, 14, and 19 points aut of
20 possible points on five tests. What must you score on the sixth test to have
an average of at least 16 paints?

atleast a 15

20. & Reason InductivelFhe inequalities 3 2 and 95 b are equivalent
Inequalities. Write another inequality that is equivalent te 2and Sue- 6.

Sample answer: 12» B

by 8 G Persevere with Problemi@onsider the inequalities & 4 and b=13.
- -——t
34 56 78 MNNRR1W

a. Graph sach ineguality on the number line

b. Do the solution s=ts of the two ineguaiities
overlap? If so, what does this overlapping area represent?

yes; It represents the solutions that satisfy beth inequallties.

€. A compound Ineguality is an mequality that combines two negualities.
Wite a compound inequiality for the sttuation:
4=b=<13

d. Look back at the graph of the solutions for bath, | - -
Inequalities, Make another graph thatshowsonly 3 4 s6 78 910 M1 12 13
the solution of the Ineguality.

ey .

Uncorrected first proof - for training purposes only
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i by

Extra Practice

Solve each Inequality.
2. 100 >-20 . < 2 B -Ty<By>-5 UE5<H E<rorr>s

-lom >-20
-low 20
ey T 4T

wdl

B 120= -T2 p> -6 n%vmrq_}u n._ﬁ'ié_.‘n.:ym’)-w

Solve each Inequality. Graph the solution set on a number line.

l!.i_'»l <-12 h<-80 B -3w<-39 w13
m—— ey i }-- - 4 i | —
=62 =61 =60 -59 -58 n i r 13 14 8-
30.15<4x 375< x or x> 375 NI0==3 202 tor ks ~20
-t { | . i i |
3 325 135 375 & -22 - -0 -1 -18

b B @ Reason Abstractifach game ot & camival costs AED 5. or you can pay
AED 150 and play an unlmited amount of games. White and solve an meguality
to find how many imes you should play & game o0 that the unfimited game
play & less expensive than paying each teme. interpret the solution.
Inegquality, 5x > 150 Solutife 30

A person should play more than 30 games.

Interpretation
‘Write an Inequality for each sentence Then solve the inequality.
: 33. The product of & number and 4 is at 34.Five imes a number is less
: least—12 than—45
i Ineguality 0= —12 Inequaiiny: 37< —45
Solutionr 1=—3 Solution: "< —9

Uncorrected first proof - for training purposes only
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|
power U * Test Practice
Exercises 35 and 36 prepare students for more rigorous Power UP! Test Practice

thinking needed for the assessment.

35, Manal eamns AED 7 per hour babysitting, She whapanm at | east AED 105
for & ca g A Eterming i each statemerniis i thlse.
35. This lest item requires students to reason abstractly and g ? . ‘D lgah
quantitatively when problem solving & The meaunul\g = 105 models how many hours wir @  False
Manal must babysi 1o eam ot least AED 105
Depth of Knowledge DOk b The inequality 7h = 105 modets how many how@@  ueTy False
Mathematical Practices MP1 Manal must babysit to eam af least AED 105
& Manal must babysit up to 5 hours In order to unTr False
: earm at least AED 105
1 point Students correclly answer each part of the
P Heslion Y P f 36. Foothalls cost AED 24 each at Sports Emparium. Coach Amer can spend at
9 most AED 120 on squipment for the football t2am, Let b represent the number
of footballs Coach Amer can buy
36. This test item requires students o analyze and solve complex real- Wiite an mequality to model the situaliol. 24p = 420
waorid problems through the use of mathematical tools and models Solve the inequality fot b p =5 | '
T | -ﬁ
Depth of Knowledge DOK2 Graph the solution on the number line 1 2 34 B & 7B 8
Mathematical Practice.  MP1, MP4 How miaity foothalls can Coach Amer buy? List all of the possible answers
g 0,1, 2.3, 4, 0r § footballs
2 paints Students correctly write, solve, and graph
_ an Inequality and list ihe solution
1 point Sludenls correclly complete two of thiee
of the four parts Spiral Review
Solve each equation, Check your solutlon,
NSk+6=1062 B-4=0-8-3
“‘bﬂ;

o “%
4 FI": g N.-4n+3=13-25 40.25=Tm+4 3
N o

#1. 1054 = 22512 42.140-32=2235

Uncorrected first proof - for training purposes only
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Expressions and Equations

Focus narrowing the scope

Objective Mode| and solve two-step inequalities and
represent the solution on the number line

Coherence connecting within and across grades
Previous Now Next

Real-World Link

WHAT coss. it mean 10 &y two
Mewspapers Amani (s placing an Bd in the 0cal newspager Tor o Gt are equal? Sludents solved one-step ¢ Students model ¥ Sludents will weine
Inegunlities and solve two-step ani solfve multh step
Inequalities Bt

mmthnThcmtdmummm&mmnmm _
| Sewe  Com(AED)
10-iay 24wt 3 e o0 TR Inbipeey
o aaaisoral ke 900

Rigor pursuing concepts, fluency, and applications

u?: s See the Levels of Complexity chart on page 517
1 Complete the equation to find the total cost ¢ of an ad with

4 or more lines. Use x as the variable.

EMGAGE EXPLORE ExpLAIN ELABORATE EVALUATE

) Launch the Lesson

Ideas for Use

38 Sy ax = ¢
2. How much will it cost 1o place the ad ifit is 5 ines long? You may wish to launch the lesson using a whole group, smal
AED 56 group, think-pair-share activity, or independent activity.

3. Suppose Amani can spend only AEDED  on the ad. Does she have
ehough money 1o place the MIde  yes or no.

yes G
If the answer ks no, how much more money will Amand
need? Explain She needs AED 6 more. The ad costs AED 56

and she only has AED 50. AED BGAED 50 =AED 6.

‘aﬁ{_ . @@ Think-Pair-Share Glve students one minute
= to individually think through thelr responses to \
Exercises 1-3. Then have them complete the exercises witha
partner, ensuring that each student understands how to write
the two-step Inequality. Call on one pair of students to share
their responses with the cladll 1, 2

| o é{_, S Alternate Strategies

H _ < € Have students create a table that shows the rates for

! 2 N o having a 3-, 4-, and 5-line advertisement prin@d, 4, 5

1 i

H ‘WhichMathematical Practices did you use? @ Have students write an inequality to represent how many
. Shade the circle(s) that applies. lines Amani can place in the ad if she only has AEDEE0, 4

i Dervevere acth Problems e Mt Tocks

i @ Regson Asiractly (®) az=d to Precmir

* @ Comstrict = Argument D Mz U= 0f Struchioe

i | @ sacel with Mathemztes @ ljre Fecezed Fzaonrg
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E

ExPLORE EXPLAIN ELABORATE

the Concept

ENGAGE
) Tea

Ask the scaffolded questions for each example to differentiate
instruction.

1. Solve a two-step inequality and represent the solution
on the number line.

D . Whot are the two operations in the inequality?
multiplication and addition

@ - What is the coefficient of the variab@?

« Will the dot be open or closed? Explogiosed; the

inequality includes 4

@ . How many solutions are there to this inequality?
Expfain. There are an infinite number of solutions; any
value greater than or equal to 4 is a solution.

Need Another Example?
Salve 2x+ 1< 1. Graph the solution set on a number line
x<5
+ )
0 1 2 3 4 5 8

2. Solve a two-step inequality.

¥ . What are the inverse operations for these operations?
division and subtraction

€ - Will the dot be open or closed? Explotpen; The
inequality does not include 7.

€Y - How many solutions are there fo this inequality?
Explain. There are an infinite number of solutions; any
value less than 7 is a solution.

Need Another Example?
Solve 84 3x > 14. Graph the solution set on a number line.
x>2
t O —
—3 —2 106 1 2 3 &5 & 7

514 chapter 6 Eguations and Inequalities

o X>8

T

Solve a Two-Step Inequality

A twio-sten ineqiiality. an inequality that contains two operations. To
solve o two-step Inequality, use inverse operations to undo sach
operation In reverse order of the order of operations.

1. Soive 3xt 42 16, Graph the solution set on a number line.
I+4Z10  Wrile B mienualily
o e | oty et A fanitnd inmeh sl
3x =12 il

. 12
S

x=4 Sernmplily

Graph the solution sed

2, Soive 5+4x < 33, Graph the solution set on a number line.
S+ 4x< 3T Write i inesia)ity
=8 =8 Sl b st
Ax< 28  Sepllly
A 28 O £ st d

T
xe T Sammplily
Graph the solution set.
Bl 30 apen dol al

123456785 0MW 7 vl am arro-ks
e kst

Got i+ Do this problem to find out.

a. Solve 2x4 B > 24 Graph the solutlon on the number line
provided.

2 MM N

PR -
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3. Solve 7— 2x> 1. Graph the sclution set on a number line.

T-2x> 1 W acpadte
=7 = | 1y
—-2x> 4
e 4
=T =T
X< =3

Graph the solutien set

oF = =8 =4 =§ =3 <4 & 1 2 B

You can check the solution by substituting & number kess S2mio
the eriginal inequality. Try usingd
Cheek T—=2x>1 0

7-F-HEn
a>n yr—

4. Solvey — 5< 8. Graph the solution set on & number line.
$-5<-8 W
+5_ +5
F<-3 :
HR <3 v
x <=8 o
Graph the solution set

4 3 B 85 4 3

Solve each inequality. Graph the solution set on the number line
provided.

b.349=5 -4 L o s

-0 -9 -8 -7 —-6-5

Uncorrected first proof - for fraining purposes only

Expressions and Equations

3. Solve a two-step Inequality.

€ . Whot are the inverse operations for the operations in
the inequality Mivision and subtraction

€ - What are the steps to salve the inequoli§btract 7
from each side. Then divide each side by —2.

» Will the dot be open or closed? Explaipen; The

Inequality does not Include —2.

& . How many solutions are there to this inequality? Explair
There are an infinite number of solutions; any value less than
—2 Is a solution,

Need Another Example?
Solve 6— 3x = 9. Graph the solution set on a number line.
xz-1

i - L L |

=3 =2 1. 0 1 & 3

4. Solve a two-step inequality.
O . What are the two operations in the inequoldivision
and subtraction

» What is the inverse operation for these operations?
multiplication and addition

€D - What are the steps to solve the inequalifdd 5 to
each side. Then multiply each side by 2.

+ Will the dot be open or closed? Explmpen; The
inequality does not include —6.

@ . How many solutions are there to this inequality? Explain.
There are an infinite number of solutions; any value less than
—6 Is a solution.

Need Another Example?
Soh-'ef + 3 =7 Graph the solution set on a number line.
x=16

Lesson 8 Solve Two-Step Inequalities 518
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5. Write and solve an inequality for a real-world
problem.
@ - What are you trying to findBow many mare games it
will take for Jamal to have at least 61 strikes
« What phrase indicates an inequalipfleast
@Y - What expression represents 2 strikes per gordg?
» What expression represents the total number of
strikes?34 4 2g
€ - Why does Jamal need 14 more gameWe have to
round up from 13.5 because we can't have 0.5 of a game.

Need Another Example?

Khalaf has already earned AED 40 mowing lawns. He eams
AED 10 per lawn. Write and solve an inequality to determine
how many more lawns he will have to mow to have at least
AED 95 for a new lawn mower. Interpret the soluéng 10x
2 95, x 2 5.5. Khalaf will have at least AED 95 after mowing

6 more lawns.

Gulded Practice

Formative A ssessment Use these exercises 1o assess
students’ un derstanding of the concepts in this lesson.

g If some of your students are not ready for
25500 assignments, use the differentiated activities below.

€D @ Talking Chips Have students work in small groups
to discuss and complete Exercises 1-4. Provide each student
with 5 chips. Students must place a chip in the center of the
table as they contribute to the discussion. After they have used
all of their chips, may not contribute. All students must
use all of their chip€21,2,5

D @ Trade-a-Problem Have students work in pairs to
write a real-world problem that can be represented by a
two-step inequality. Have them trade their problems with a
partner and each partner writes and solves the inequality.
Have each partner check each other's wik1, 2.4

5. Halfway through the bowling league season, Jamal has
1 34 strikes. He averages 2 strikes per game. Write and solve
an Inequality to flnd how many more games It will take for

Jamal 1o have at least 61 strikes, the league record.
Imterpret the selution,

The number of strikes plus two strikes per gnme |s at least &1
Let g represent the number of games he needs to bowl

4 +2p= 61 White e imenuility
-y =M
202 27 Simyely
IR ..
5

< = Dieielm maic;h i

abilrmrt 34 frmm madch slds

g=1356 Simly
Jamnl should have at least 61 strikes after 14 more games,

Guided Practice EJ

Solve each Inequality, Graph the solution set on a numberline; .« 11
L5~ Tzd3=x21%0 2.Ms7 4 ¢ 4220

e —t——— | ] | | —_——
8 9 0 1 12 B 7 1© 19 20 N 2R

3 Financlal Literac\ rental cor compainy charges AED 50 plus AED 2 per
idiometer to rent a car. M. 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 mare than AED 500, Interpret the solutiano &)

50 4+ 2d = 500; d< 225; He can drive no more
than 225 kilometers.

— — —
' Rate Yourself! |
| How well A you understand

| solving twe-step incaualities? |

: Circle the mage that appliet.
4. G Building on the Essential Questibanpar: |
2x+8>1Band 25 8< 18 C} r~
x>5:x= 5: Sample answer: Both inequallties contain
m;mmm“hgrgqmﬂ:lnmulgﬂlej e

&
e |

other also includes equals. |

ey gy sSei

Uncorrected first proof - for training purpeses only
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Expressions and Equations

ENGAGE ExplORE EXPLAIN ELABORATE EVALUATE

Practice and Apply

Independent Practice and Extra Practice

Macr Wy

Independent Practice

Salve each Inequality. Graph the solution set on o number fines - |- The Independent Practice pages are meant to be used as the
1 6+ 14220 x=1 24— DB<Nych homewaork assignment, The Extra Practice page can be used
for additional reinforcement or as a second-tlay assignment.
= b —— e B B Y g
oL =y O 1R 4 5 & 7 8 9 Levels of Complexity
The levels of the exercises progress from 1to 3, with Level 1
1 indicating the lowest leve| of complexity.
Exercises
A &+ 32dean # 1-5,18-24  6-13,25,26 14-17
Level 3 ©
Sl ——— S ———— y
2 10 N 12 13 u 1 12 13 1 W % Level 2 ¥
Level 1 * .
Suggested Assignments

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

@ | approaching Level 1-5,7-13 0dd, 14,16, 17,25,26 |
I @ onLeve 1-5 odd, 6-14, 16, 17, 25, 26 ‘
@ | BeyondLevel 6-17,25, 26 |

a Jassim needs at keast AED B30 fod & new videéo game system. He has alf
saved AED 200, He eaims SAED 30 an hour at his job. Write and solve ai
inequality to find how many hours he will need 1o work to buy the sysien
Intenpret the solstont s
Inequality: 200+ 30x= 830 Salutidi= 21 hours

Interpretation He will have to work at least 21 hours.

DReason Abstractigirite and solve an inequality for each sentence.

6. Three imes a number increased by four s 7. The quotient of a number andb increased
less than—62. by one is at most 7.

Ir+d< B <22 < t1=%x=-30

8. The quotient of & number and 3 minus two 9, The product of-Z and a number minus six
Is &t least—12. is greater than-18.

x
33 x=-30 —2x—6>-1B;x<6

Areads | Wi o8 Bl b

Uncorrected first proof - for fraining purposes only
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%) MATHEMATICAL PRACTICES

1 Make sense of problems and persevera in 5

solving them.
2 Reason abstractly and quantitatively : 6-9,23
4 Model with mathematics, unw
5§ Use appropriate tools strategically. 16

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

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

Have students write abe ut the similarities and differencd
between solving two-st  ep equations and two-step
inequalities. See students’ work.

Watch Out!

Common Error Some students may forget that they are
salving an inequality and use an equals sign. Remind them
that each step of their solution should contain an inequality
symbol as the one in the ongnal inegualily, or the reverse
symbeol if they multiplied or divided by a negative number.

w

Write a two-step inequality that could be represented by each number line.
0 Attt N ——————

C RN I O B B | 4 % & 1T 8 8

Sample answer: &+ 1 >53 | Sample answeti-2x+5 > =7

R ———r———ip— 13
oMWW N W oo oW oW W

Sample answer: 2« 6 <186 | Sample answery + 5 =30

@j .".n_.'l'. Problems #igner el Thinking |

. e Model with Mathematled iic a ical woild example that could be
solved by Using the Inequality 483 32. Then solve the ineguality,
Sample answer: Hala plans en spending at least AED 32 on a new purse.
She has already saved AED 8. If she earns AED 4 an hour tutoring, how
many hours will she need to tutor to save at least AED 32T |east

6 hours

15. & Persevere with Problemis fio games, you score 16, 12, 15,13, and
17 points. Wiite and solve an iheguality to determine how many pelnts you
must score in the sixth game to have an sverage of at least 15 paints.

7-:""—"-2 15; x= 17; ot least 17 points

16. 2 Use Math Toolole—x 46 > —{2x+ 4], Then graph the solutlon
set onthe numbes fine.

Salution: X > —10

- D=

-0 -% -8 -7 -6 -5

o ﬂ Model with Mathematicdriie and solve a reabworld problem that
can be represented by the inegualiy 4(2 B)= 45.

Sample answer: At the electronics store, CDs were marked down AED 2.80
frem their regular price. Fahd has AED 45 to spend on 4 CDs. How much
can he spend on each CDT; AED 14.05

rprrny s

Uncorrected first proof - for training purposes only
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Expressions and Equations

Extra Practice

Salve each Inequality, Graph the solution set on a number line.

B A—1555 ucq 9. 73215+ Wy <8
de - €T Ay | | |
e o L L -0 -9 -8 -T -6 -8
dw 280
i \ 5 # ? i
20.5-2>1y 518 No<g+6xxa2
| e— b —(———
B W B oW 7w 40 4 42 43 44 45

22. Ayesha Is starting a babysitting business. She spent AED 26 to make signs 1o
odvertise. She charges an initial fee of AED 5 and then AED 3 for each how of
service. Write and solve an inequality to find the number of hours she
will have to babysit to make a profit. imerpret the solution
Inequality: § + 30> 26 Soltidh> 7
Interpretation Ayesha must babysil more than 7 hours to make a profit.

n® Reason Abstractips a salesperson, Ahmed sams AED 550 per week
pius AED 30 per sale. This week, he wants his pay to be at least AED 850
YWiite and solve an inequality for the number of sales Ahimed needs &0 make
Interpret the solution
|ne.qw1-w-550+3ﬂs > 850 Solside 10
Interpretation Ahmed needs to malke at least 10 sales for his pay to be AED 850.

24, Jamal and his sister went o Ihe movies They had AED 34 aitogether and spant
AED 9.50 per tickst. Jamal and his sister bougit the same snacks. Write and

. solve an ineguality for the amourt that 2ach person spent on snacks
:. Interpiet the solutlon
y Inequaliy 1B+ 20<34 Sousidh® 75

;.-.Ie,-p,em-m;m person spent & maximum of AED 7.50 on snacks.

Uncorrected first proof - for training purposes only
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power U l' Test Practice

Exercises 25 and 26 prepare students for more rigorous
thinking needed for the assessment.

25. This lest item requires students to explain and apply mathematical
concepts and solve problems with precision, while making use of
struclure.
Depth of Knowledge =~ DOK1
Mathematical Practice.  MP1
Scoring Rubric
1 point Students correclly answer the question

26. This test tem requlres students to reason abstractly ond
quantitatively when problem solving

Depth of Knowledge | DOK2
Mathematical Practice. MP1, MP4

2 points

Students correctly model the inequality
. and soive it
1 point Students correctly model the inequality OR
solve It

Power UP'- Test Practice

25, Wiheh of the following are operations that you should use to
solve <2x —5 < 7 for x7 Select all that apply,
Subtract 7 from both sides.

B Divide both sides by-2

B Add 510 both sides
B Roverse the Ihequality symbol

26. The table shows the cost of renting a jet ski

Firet hois AED 55

Each s ticenal T minates AED 10

Abdalin can spend no more than AED

105 ot jot sk rental, List x mp:l\',_i:'iljlo'l
the number of sdditinnal 15-minute in

10
cremaents, Fillin each box 1o write .iw"——‘,l—-"-—

Bacpiality o fepietaent thie slluston L _ﬁ!l‘ ! _5_5
6 4| Wx =, 105 | MR L 05
< | =
Wihal is the grestest length of time dbdalla can — pent the |it ski? L> | =
135 minutes, or 2 hours 156 minutes
Spiral Review
Solve and graph each Inequality.
Tnkis-2 -—1 o . ‘ —
-4 -3 =2 -1 ]
Solution: 1> =3
.-y >12 D ———— | |
-8 -7 -6 -5 -4
Soltion ¥ < -6
. —_'.— > =2 — i |
[+] 1 2 3 4
Solution: t <2

Solve each equation. Check your selution.

1
30.5y+ 6=468B N dk-1=47 -12 32.5=Bm+17x

33, Ali's dad i5 30 years of age. He is 2 years more than four times All's age m i
Wiite and solve a two-siep equalion to determine All's age. 3

Equation: dm+2=30 Soluticd Years

Uncorrected first proof - for training purposes only
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Expressions and Equations

Focus narrowing the scope
Objective Apply mathematics to problems arising in the

workplace.
This lesson emphasize® Mathematical Practice 4 Model
with Mathematics.

Coherence connecting within and across grades

: Y, Previous

1f you love being around animals, enjey working with your 5 :

. : A ; ; wthierts wrobe and sobved equations it Students apply the content standard o
hands. and are good at analyzing problems, a challenging represent teal-world problems solve problems in the workplace.

career in veterinary medicine might be a perfect fit for
1o disgnose and treat medical conditions. They may work
In pitvate clinies, animal hospitals, 1605, aguithims, o
wildite rehabilitation centers.

Rigor pursuing concepts, fluency, and applications
See the Career Project on page 522.

ENGAGE EXPLORE EXPLAIN ELABORATE EVALUATE

Ask students to read the information on the student page
about veterinary medicine and answer the following questions
Ask:

» What does a veterinary technician chelps the veterinarian
by recording case histories, conducting medical tests, and helping
to diagnose and treat animals

« What kinds of classes should you toke to be a veterinary
technician?Algebra, Animal Sclences and Services, Biology,
Veterinary Assisting, Chemistry

21" Century Career Veterinary Technician 521
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aborate © Vet Techs Don't Monkey Around
m o Trade-a-Problem Have studenis create their own For each pr::.hm. u;:r Iinformation in the tables to write an equation.
problem using the information in the tables. Have students : '
trade their prat:lems with a paﬂner. solve each DthET'S 1. The mimimum 1an length of an emperor & The m.nxlrnum welght pr a golden llon
¥ i tamarin is 4 centimeters greater than that ol a tamanin (s about 1.87 timés the maximum
problem, and compare solutions. If the solutions do not agree, golden lion tamarin. What is the minimom welght of an emperor tamarin, What ls the
stuclents work together to find any errdBs1, 2. 4 tall lengtn of a galden Lion tamalin? maximum welght of an emperor tamann?
P.I “] H Sacieni . ¢ 35= ¢+ & Mem Round o the nearesi tenth
o@ rs Discussion Have students work in pairs to 790 = 1.97w; 401
answer the '0”0““‘19 extension queﬂﬁj. 2.4 2. The minimum body length of a golden lion g
tamarin is 8.5 centimeters less than the 5. Foranemperor lamarny, the max  imum total
Aﬂl: macimum body ength What 1S the maximum length, including the body and t all, s
« Cotton-top tamdrins can cover up to 11 kilometers per day body length?20= ¢~ B.5; 285 cm 675 contimeters. What s the m  axlmum body
while searching for food. If they move about 0.15 kilometer 3 R i T tengia af Ay empame: amarirt
h " SHIATITS M) S Yy, b +42= 67.5; 25.5 cm.
per hour, write and solve an equation to determine about 13 yoars hess an the years that ane tamatin
how many hours it takes them to travel 11 kifometers. ey eapinvity ved. How ing dikd e tamarin in
11 = 015¢; about 7.3 hours captvity e 15 =y —13: 28 yr
& Career Portfolio

When students complete this page, have them add it to their
Career Portfolio.

Measure M Masimum [Botplege | 230m &
A similar career to a veterinary technician is a veterinany ‘:”"”"‘“' - '0:’" ,: {14 g 35 cm A2.em
5 ¢ 1 + it L o -2
technologist. Both careers involve similar job o o = e [ Weight 303y w
responsibilities, but different educational requirements. s g 2
Veterinary technicians attend accredited, two-year J— i
veterinary technology programs and usually eamn Associate De :
; ¥ ameer m o Haink
degrees. Veterinary technologists attend four year g:mh S evfey o c.:.eﬁ‘;:*:ula f
% update your career portfo ne Vebey s |
programs and usually earn Bachelor's degrees. = felie o il Loy :‘*::H ::ojlhlclqu?
descriptions of the work environment, education and training 4 £
'ﬂ-py’ requirements, and the job outiook. i

\a :

)3

wrray e
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Expressions and Equations

g i

Vocabulary Check

@@ Find the Fib Have students work in small
r_’;r_“r—"_i'- © groups to complete the Vocabulary Check. Have
students write two facts and one fib, relating to the vocabulary
terms. For example, one fact could be that a varlable represents
an unknown quantity, One fib could be that=36 is an example
of a two-step equation. Then have each student read aloud wha

Chaptetf Review |

Vocabulary Chek .

]':::,m fach ofthe clue they wrote to the group. The group will discuss each fact and fib
, identify the fibs, and correct them so that they become facts.
ITiwlol=|s| 1| E|l P @136
7
PrORERPT

Alternate Strategy
€D @ To help students, you may wish to give them a
vocabulary list from which they can choose thelr answers,

lplrio plElR 7| ¥

e A vocabulary list for this activity would include the following
alojolt|v]i]of N terms.
L ]
o + Addition Property of Equalitysson 9)
v i[s ol + Addition Praperty of Inequaliysson 6]
+ Division Property of Equalityssson 2)
LABVIERA : + Division Property of Inequality<son 7)
Iviafrii|ajs o] E + Multiplication Property of Equaliysson 2)
: + Multiplication Property of Inequalltysson 7)
: —r— + Subtraction Property of Equalitysson 1)
[t In|EjQ@juUl Al Ll Il T ¥ : i
2 + Subtraction Property of Inequalitysson 6)
WESTALTORNC « two-step equationLesson 4)
[sTula|x[r[al e[ 7 [ d N + two-step inequalityLesson 8]
3 « variable{Lessan 5-1)

mlulo]rlalelafc a d f 0w
: 4
1 Use the numbered letters lo find ano  ther vocabulary term from this chapter.

lelofulalc] ] v ¥
1 2 3 4 5 &4 7 &8

Chapter Review 523

Uncorrected first proof - for training purposes enly
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Key Conc ept Check

@ Acompleted Foldable for this chapter
should include a review of solving two-step equations.

If you choose not to use this Foldable, have students write a
brief review of the Key Concepts found throughout the chapter
and give an example of each.

Ideas for Use

@@ Have students work in pairs to discuss their Foldables.
Have them practice speaking in a collaborative setting by
sharing how they have completed their Foldable thus far and
how they could finish it. Have each student complete their
Foldable and trade with their partner to discuss any similarities
and differences® 1.3,5

Got It?

If students have trouble with Exercises 1-4, they may need
help with the following concept{s).

equations (Lesson 1) 1,3.4

coefficlents (Lesson 2) 2

Key Concept Chec

Use Yaur

Use you r Poidable to help revie  w the chapter,

*
pr——

Selve

Salve

Solve Iwo-si;p Equations

Got it?
Match each phrase with the correct term.

1. the value of a variable
makss an equation tue

1 the numéricai factor in a
muitiplication expression

1. sguations that have th
same solubion

4. a=enm=nce siating that
two guaniities are equal

& equivalent equations

n

. Addition Propery of Equality

. coeffickent
. formila |
. s6lution |

equation

Uncarrected first proof - for fraining purposes only
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@ Essential Question

HOW can you use different measurements to

solve real-life problems?

plok 1'

Atthe end of this unit, students should be able to
answer "How can you use different measurements to”
solve real-life problems?”

Each chapter explores a different essential question
that assists students in answering the unit guestion.
The lessans in each chapter include exercises that
lead students to various aspects of the essential
question.

Draw, construct, and describe geometrical figures

and describe the relationships between them.

1. Solve problems involving scale drawings of
geometric figures, including computing actual
lengths and areas from a scale drawing and
reproducing a scale drawing at a different scale.

2. Draw (freehand, with ruler and protractor, and with
techriology) geometric shapes with given
canditions, Focus on constructing triangles from
three measures of angles or sides, noticing when
the conditions determine a unique triangle, more
than ene triangle, or no triangle.

3. Describe the two-dimensional figures that result
from slicing threedimensional figures, as in plane
sections of right rectangular prisms and right
rectangular pyramids,

continued on page 530

Unit4 Geometry 529
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Focus narrowing the scope
This chapter focuses on Geometry.

coherente:onnecﬂng within and across grades

Previous Now Next
Students simpiified ' Students create and ¥ Students will ise
expressons and draw twa- and three- vatlows melnods to
splved equations dimensional flgures mhdsure figures

Rigor pursuing concepts, fluency, and applications

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

@ Math in the Real World
Robots Tell students that to find the length of the robot’s arm
on the drawing, they can write and solve a proportion,

FOLDABLES

Study OrgamTe?

Chapter 7 Geometric Figures 531
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What Tools Do You Need

Vocabulary Activity

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

Define: Supplementary angles are two angles with measures
that have a sum of 180"

Example: ntA =120" and mB = 60", 50 they are
supplementary angles.
Ask:

» What is the measure of an angle supplementary to an anglé
with a measure of 5& 124"

Reading Math

@ Have students read the Reading Math section. Students

will learn about mathematical vocabulary that also have

meanings in science or everyday usage. Have students read

about the language of mathematics. Have them suggest words

that they heneve?f ave meaning in both mathematics and in

everyday or scientific use.

Ask:

» What are the everyday and mathematical meanings for
“sice “? Sample answer: a position held in a dispute; a segment
that forms part of a geometric figure

532 chapter 7 Geometric Figures

What Tools Do You Need

Study Skill: Reading Math

The Language of MathematicMany of ihe words you use in math and sclence are
aiso used in everyday language, suchas the leg of a person and the leg of a right triangle.

| Usage. il uample

Soime werrds sty sed i scinace wnd Iy "'""2__:
mathematos, but the meanmgs s it
diffesent. | o
ol

Explain how the everyday meaning of foce is different than its mathematical meaning.
Everyday meaningSample answer: the front part of a human head Including the

Mathematical meaning"y surface that forms a side or a base of a prism

Smﬂt-uud-m&mm
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Are You Ready

’
Use this page to determine if students have skills that are
needed for the chapter.
Students with strong math backgrounds may ept to go directly -
1o Quick Check Example 1 Example 2
e m Use a protractor to measure angle ABC, Find the area of the triangle.
e : ! | Align the cenfter of the protractor with the i
1 Find Measures of Angles veriex of the angle.
Make sure one ray of the angle passes
2| AreaotaTrangle tvough zero on the proractor

Read the measure on the protracior where
the other roy crosses the protracion
-‘g- m M Am i’M M ol & irianple
If students have difficuity with the exercises, present an 1
additional example to clarify any misconceptions. : - il:- 9 I:r: o O with 1 a1 wilh U
- iyl

Use a protractor to find the measure of the Py ; The aren of the friangle is 36 square meters
angle shown30" i L et

Exercises 4-5
Find the area of a triangle with a base of B meters
and a height of 5.2 meter20.8 m?

(&

tor to each angle.
S A . r" \
s’ | o0

Angle Me Wse
o

(=g

) 400

Area Find the area of each triangle.

534 chapter 7 Geometric Figures
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2. Estimate the measure of the angie.

Lesson 1

Classify Angles

Vocabulary Start-Up

Anangle is formed by two rays that share a common endpoint.

The vertexis the point wheie Ihe two roys meet —
Complete the table by drawing the hands of a clock o represent
each angle. Sample answers ate given. it
gt angle
WM Aate Obtme | s o T

a-cﬂr‘la‘ !-t.ul-h-n!o' yz-‘-ﬂM”‘ -eud-ly!m"‘“"""’“

Sample answer: 20"
e -
‘Which?®Mathematical Practices did you use?

Shade the circle(s) that applies.

%n‘ﬂl‘rﬂh @'l!l!llﬂ'iﬂl

@ Rezon Ssiractly ®) a2 to Precmir

& Comstrict o= Argument D Msim U= 0f Struchioe

@ Modisl it Mesthemstics @ Ve Repest= Fzmonrg

aﬂmm
Math Symboly
! y.
a
D Matnemtoal Practices

The angle formed by a bike ramp is shown.
1 What type of angle s formed?

Focus narrowing the scope

Objective Classify angles and identify vertical and adjacent
angles.

Coherence connecting within and across grades

Previous Now Next

Students whentilled types ¢ Students identily and ¥ Students wil compate
of two-dimetisianal clnssity different types anghe telntionships.
s of angles

Rigor pursuing concepts, fluency, and applications
See the Levels of Complexity chart on page 539,

EMGAGE EXPLORE ExpLAIN ELABORATE EVALUATE

Ideas fo r Use

You may w ish to launch the lesson using a whole group, smal
aroup, thi ni-pair-share activity, or independent activity.

E . €©» Pairs Discussion Have students work with a

* partner to complete the table and complete Exercises’
1and 2 in the Real-World Link. Have students draw several
different possibilities for each type of angle. Call on one pair of
students to share their responses with the clf@s. 6

Alternate Strategy

O @ Have students work [h palrs to create vocabulary
cards using the terms vertex, acute, right, obtuse, and straight.
Have students draw an example for each word. Have them use
these cards as a reference throughout the chaf@et, 4,6

Lesson 1 Classify Angles 535
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ENGAGE EXPLORE EMPLAIN ELABORATE EVALUATE

IF) Teach the Concept

Ask the scafiolded questions for each example to differentiate
instruction.

1. Name and classify angles.
@ - How would you name the angle using o numbea®
» What s the vertex of the angld?
« What is a vertex the point common to two sides of
an angle
€ . How can you name the angle using only its vertel®
« How can you name the angle using its vertex and o
point from each ray2 XYZ or ZIYX
+ How would you classify the onglail acute angle
@ . Estimate the measure af!. Sample answer: about 30°
« If there were another point on ray YX, and this point
was lgbeled P. give two other possibilities for naming

this ongle. ZPYZ or LZYP
rv
2
&

Need Another Example?
Name the angle shown in four ways,
Then classify it as acute, right, obtuse,
or straight. LFGH, £LHGF, £G, £2; acute
()

Symbols

Name and ldentify Angles

Words Models Symbals

Two angles arwerdicsl if iney

are opposie angles formed by 1 1 A=£3
the intersection of tweo lines |
Varrtienl angles o aongrmnt A F0N

hava the same measure £ anud3,
£2 andld
Two angles arejscent if 1hiey Acljacient angle pairs
whare » comman vetes, o [) ] ared) nne 22,
comman gde, and do not 4 £2 and 3,
ovetiap £3 and £4, and
£4 ang £

Tt pownird rm mnsde @ |

oty T edemy
B i

You can name an angle by 1S venex and by its palnts

’..Hlmatheuwleﬁmnthmlﬁ. ¥
Then classity It as ocute, right, obtuse,
or straight. ¥y

+ Use the vertex as the middle letter
ahd a point from each sidExyZ
of ZZYX,

+ Use the vertex antyY.

+ Use a numbait,

Since the angle is less than 907, it Is an acute angle

EaH_i-? Do these problems to find out,

Name each angle In four ways. Then classify each angbrate,
right, abtuse, ot straight.

a, b. / A v N
2 3 M
=7 3 1 s L

c

ey .

536 cChapter 7 Geometric Figures
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2, Identify a palr of vertical angles and
adjacent angles in the diagram at the
right. Justify your response.

Since 2 ands4 me opposite angles
formed by the intersection of two lines. they
ore vertical angles

Since £ nnd 2 share a common side and
vertex, and they do not ovetiap, they are adjacent angles

| Gok i1 Do this prodiem to find out.

d. Refer to the diagram in Example 2. identfy different phirs
vertical and adjacent angles. Jusiiy your response.

Find a Missing Measure

You can use what you learned about vertical and adiacent angles o
find the value of a missing measure.

3. What is the value of x in the figure?

The angle labeled (24 27 and the -
angle labaled 130" are vertical angles. wr
Since venical angles are congruent,
(2x + 21" equals 130"
265 2=130 Wity Sw st

—2= =2 Sciiract 7 Barn each ticke

L BT e

y = el

Xx= i

So, the value of x s 64

de- i+7 Do this problem to find cut.

e. What is the value of y in the Higure in Example 27

A1

A

andZ3 are vertical
angles because
and /3 are opposite
angles formed by the
intersection of two
Ines. 22 and 23
ate adjacent angles
becouses2 and £3
share a common
wertex, & common
side, and do not
averlap.

Geomatr

2. Identify vertical angles and adjacent angles.

€ . Which pairs of angles are vertical? and £3, £2
and £4

 What kind of angle is formed Bl andZ27 straight

angle

€ - What do you know abotit the measuresdfandZ3,
and £2 and£47? They have the same measure,

Y . If mz1= 75", what is i 27 Explain.105°, because £1
and £2 form a straight line and the sum is equal to 180°.

Need Another Example?

Identify a pair of vertical angles and adjacent angles in the
diagram, Justify your responsBample answer: £3 and £5 are
vertical because they are opposite angles formed by intersecting
lines; £4 and £5 are adjacent because they share a common side
and do not overlap.

3. Find missing measures. .
€D . What type of angles are the 130" angle and the angle
lobeled (2x+ 2)°? They are vertical angles.

€ . What is true about the measures of vertical angles?
They are equal,

« What angles are adjacent to the 50° angth# ones
with measures of 130° and (2% + 2)°

O - What equation could you use to solve for y?
3y—1W0=50

« What is the value of y = 20

Need Another Example? 120°
What is the value of x in the figuré®
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4. Write and solve an equation to find a missing
measure.
@Y . What do you know about the two labeled ang/Fbgy
are adjacent angles that form a straight angle.
« What /s the degree value of a straight angi8b*
€ - What is the equation that we can use to find the value
of x? 115 + 5x =180
« What is the measure of the angle labeled (5x)? Explain.
65°; Since x = 13 and 5 x 13 = 65, the measure of the
angle labeled (5x) is 65",
€I - Explain why you set the addition equation equal to 1801
The line and ray drawn (not the streets themselves), form
adjacent angles that together make a straight angle of 180°,

Need Another Example?
What is the value of x in the figure shovl?

Gulded Practice

Formative A ssessment Use these exercises to assess
students’ un derstanding of the concepts in this lesson,

.é&' | If some of your students are not ready for
= assignments, use the differentiated activity below.

€1 €@ Pairs Consult Have students work in pairs to
complete Exercises 1-3. Prior to completing the exercises, you
may wish to have them create a graphic organizer or other
visual display to help them record the types of angles and
angle relationships they leamed in this lesson. They can use
this as a reference to aid them in completing the exercises.

®1s56

4, Whnat Is the value of x shown in the
sidewalk?
The angle labeled 15" and the angle
jabeted Sx are adjacent angles
Together they form a stralght angle
o 180°
N5+ Sxm 180 Wiilw i mymabiion
- 115 = =15
5 _ 6%
¥ = 3
x= 13
So, the value of x is 13,

Gulded Practice

1 Name the angle below in four ways. Then | 2, Find the value of £ in the figureasipies 34

classify it as ocute, right. obtuse, of a8
stroight. fisspih 1) | 0"
n JDEF, /FED, £E, £2; acute

_lf | Qe+4|

L

3, |dentify & pair of vertical angles and adjacent angles on the ralliond crossin
sign. Justily your responsefomps 2
Sample answeir and £ 3 aie vertical angles becouse they are

= " opposite angtes formed by the intersection of fwo lelsand 23

are adjacent angles because they share a commaon vertex and

common side, and they do not overlap.

& @ Building on the Essential Questignscive e | Rate Yourselfl |
differences between vertical and adjacent angles Homw comtlldenk mre yan-tbmi‘]
Sample answes: Vertical angles are opposite angles MWW’G‘CC"W

‘oo Homb mpplier
formed by the intersection of two lines. Adjacent
angles can be formed by the intersection of two lines @ @ e /
but must share a common side and venex. Il
|
e oy
Fousasc: B

Uncorracted frst proot - for taining purposes only
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sE ExplORE EXPLAIN ELABORATE EVALUATE

Practl:e and Apply

Independent Practice and Extra Practice
The Independent Practice pages are meant to be used as the

Wy Hamewoed

Independent Practice

Name each angle meThmmrrwm»um‘m

abtuse, or strphtE: homework assignment. The Extra Practice page can be used
1 4 . . for additional reinforcement or as a second-tlay assignment.
,-_f 1
— . = 5 re Levels of Complexity
= £ The levels of the exercises progress from 1to 3, with Level 1
LABC.LCBA.Z8.L4: LDEF.LFED, E. £5: indicating the lowest level of complexity.
noute right Exerclses

2 Identify Structurdiefer to the dlagram at the right. Identify =11, 18-23 12, 24-26 13-17

each angle pair as odjocent, vertical, or nefthen. . |
Level 3 : .
Level 2 !

4 £2 angzs vertical B 24 and 5 neither 6. 23 andzs adjocent velit * '
Suggested Assignments
You can use the table below that Includes exercises of all
complexity levels to select appropriate exercises for your
students' needs.

7. £5andic edjacent 8. 4 andZ3 nelther 9. £1andZa vertical

@Y | Approaching Level 1-11.13, 14, 17,25, 26
D | onLevel 1-11 odd, 12-14, 17, 25, 26
10. What is the value of x in the figure at the righi@egie 5 2 =7 m Beyond Level 12—17, 25. 26

Waitch Out!

Commen Error When more than two lines intersect, students
may mistakenly identify angle pairs as being vertical when
they are neither vertical nor adjacent. When classifying angle
pairs with multiple intersecting lines, have students first identify
the lines that intersect to create each angle. If the same straigh
lines are used to create both angles, then the angles are vertici

i 1. Whiat is the value of ¥ in the figure at the righiZ=sie 32511 ::}_md-:i:

Lesson 1 Classify Angles 539
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) MATHEMATICAL PRACTICES

1 Make sense of problems and persevera in
solving them.

3 Construct viable arguments and critique the " 17
reasoning of others ! :

4 Model with mathematics 13

7 Look for and make use of structure 4-9, 24

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

Formative Assessment
Use this activity as a closing formative assessment before

dismissing students from your class.

Ask students to use thei 1 own words to write a definitior] for
vertical and adjacent an  gleSee students’ work.

12. Angies ABC and DBE mre vertical angles. I the measudbSRC is 40"
what is the measure gld807
o

{’5 H.0.T. Problems Higner 0rder Thinking |

13. &2 Model with Mathematicanw examples of angles that represent
real-world objects, Be sure 1o Include ot least three of the following
angles: acute, right, obtuse, straigt, vertical, and adjacent Verity by
measuring the angies

See students’ work.

1. ® Reason InduetivelFpiain how you can use 5 pratactor 1o
measurne the angle shown. Find the measure of the angle

Sample answer: Since a full circle measures 360°, measure the
smaller angle, then subtract that measure from 360; 320°, L

B Porsevere with ProblemBeteimiine whether each statement Is true
or false. If the statement Is true, provide a disgram to support It If the
statement Is false, explain why.

15. A pair of obluse angles can also be vertical  16. A palr of straight angles can also be

angles adjacent angles
True; Sample answer: True; Sample answer:
"= 1 #i
h B el
17 2 Reason Inductivelfines [ and k shown at the right ate i

parallel and are intersected by line . Explain how you can write and
splve equations to find the measure of each angle. Then find the
measure of each angle. S ——

Sample answer: Each palr of angles Is adjacent and farms a et
i + &1y (r+ 28

straight angle. So (2x + B) + (Sx — 10) = 180 and (3x + 42) -+
Lx + 34) = 180. When you solve bath equations, x = 26. The angle

rprrny s
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Geomatr

Mt Wy Hom

Extra Practice

Name each angle In four ways. Then classity the angle as acute, night,

obtuse, or stralght.
w N 1 m « i 20. o
N - ®
" g
- - * T
Lomh Lowm, £ LT ZHKI, 2IKH, 2K, /B; RTSLSTR. LT, £9;
Iremigiee obtuse acute

2%, The comer where the states of Utah, Arizona, New Mexico, and Coloradolins
meet is called the Four Comers

& identity a par of vertical angles. Justity your response.
Sample answerz 1 and £3; Sinces1 and 23 are opposite angles

tormed by the IMefsection of two lines, they are vertical angles.

| '}: Lo
ek
b, Identity a pair of adjacent angles. Justity your response. % |= =

Sample answerz 1 and £2; Sinces1 and 22 share o common /.)
veriex, 8 common side, and do not overlap, they are adjacent angles. 2018,
22. What is the value 23.What Is the value
of xin the ligure of xin the figure
ot the right? at the right?
26 9

n® Identify Structurdhe John Hancock Center in Chicago
is shown at the nght. Classily each pair of angles

4. /1ands 2 adjacent b £2 anasa vertical
¢. 23 and/4 adjacent d. £1and 23 vertical
; e. [f the measwre oF 2 15 66°, what are the measures of
| the ather angies? res 11424 L

£3 measures 114"

Uncorrected first proof - for fraining purposes enly
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power Up! Test Practice |

Exercises 25 and 26 prepare students for more rigorous Power U'P‘- Test Practice

thinking needed for the assessment.
25. Refer to the figure at the right,

25. This lest item requires students to explain and apply mathematical j Fill in each bojld make  wue statem  ent. ! ’J i
concepts and solve problems with precision, while making use of | & Liand £4 aw|  vertical  an gles.
structure. ; b. £3and 24 ae ﬁaﬁt;fﬂ an gles
Depth of Knowledge DOK1 | C £28nd Z4 4o | adjacent  an gles
Mathematical Practice| MP1 | d. Z2and 23we| vertieal  angles
Scoring Rubric ' 26. In e figure bejow, ZOLN and ZPLR are vertical angles
1 point Students correctly answer each part of

the guestion

26. This lest item requires students o reason abstractly and
quantitatively when problem soiving.

Depth of Knowledge DOK1

Mathematical Practice| MP1, MP4 |
Scoring Rubric I Seloct values to complete tha equation 1ol nd the measure of ZMLC | 300 | @0t
| p— e— Y —

2 points Students comectly model the equation and e | s (=] W 50" | 102' | 180"
find the measure of the angle. I

What is the measure of ZMO0Q 4r
1 point Students correctly modal the aquation OR

find the measure of the angle.

‘Spiral Review

0y | Use a protractor to find the measure of ench angle.
138 20" 3g"
30. Name the line segment at the ight in two ways. .e'_fa
ABBA

31. What 5 the name for & quadriiateral with &l right angles and opposite
sides that are parallel and congruent?

prer] . =
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Complementary and Supplementary Angle:

Bridges Engineers use angles to constiuct bridges. The Golden
Gate Brigge is created by combining angles as shown.

What types of angies make ug the two angles marked
ifi the drawing of the bridgdiaht angles

. Whal is the sum of the two angles marked in fhe
drawing of the bridge80°

It the space below, draw a figure that contains
two angles that have a sum of SEBample answer:

Shade the circle(s) that applies.
Dervevere acth Problems

Wb Bt T et Lot S ek

D bske L= of Struction
@ tse Fepestea 5easonos Uncorrected first proof - for training pufpeses ¢

mﬂnshnn.lrw
@ sl with Mathemztes

Frnangnl

Focus narrowing the scope

Objective |dentify pairs of complementary ancd supplementan
angles.

Coherence connecting within and across grades

Previous Now Next

Students hentifled ang Students idemify Studeries will Tind
clansified vertical and ' complementary and ' milssing angles
ntdfacent aigles supplementary angles measures of irlangies

and fined missing angle
measires.

Rigor pursuing concepts, fluency, and applications
See the Levels of Complexity chart on page 547,

ENGAGE EXPLORE Exriain ELABORATE EVALUATE

) Launch the Lesson

Ideas fo r Use

You may w ish to launch the lesson using a whole group, smal
aroup, thi nk-pair-share activity, or independent activity.

Ef'; @ Pairs Discussion Have students work with a
S5 partner to complete Exercises 1-3. For Exercise 3,
have them brainstorm different ways to draw the figure. Have
them list several pairs of angle measures with a sum of 90°

@156

Alternate Strategy

€ @ Have students explain the meanings of
complementary and supplementary outside of mathematics.
Have them relate these meanings?o the meanings of the
terms within mathematics. Have them come up with a way that
will help them remember the meanings of the terms as they
relate to angle relationship® 1,6

Lesson 2 Complementary and Supplementary Angles 543
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ENGAGE EXPLORE BEXPLAIN ELABORATE

I Teach the Concept

Ask the scafiolded questions for each example to differentiate

instruction.

1. Identify complementary and supplementary angles.
@ . What kind of line detl and 22 form? a straight line
O . Ae the angles complementary, supplementary, or
neither? Explainsupplementary; They form a straight
angle, so the sum of their angle measures is 180°.
Y - Estimate the measures of each angle = 135°,
L2 = 45"
» Suppose the m1= 135", what is n2? Exploin
m£1+ m£2 = 180°; therefore, m£2 = 45°

Need Another Example? E/ \
12 52

Identify the pair of angles as
complementary, supplementary,
or nefther. supplementary

2. Identify complementary and supplementary angles.

€D . Are the angles adjacent? Explamo; They do not share
a common vertex.

Y - Arethe angles complementary, supplementary; or
neither? Explaincomplementary; The sum of their angle
measures is 90°,

@ . Con two angles be complementary, if they are not
adjacent? ExplainYes, as long as the sum of their
measures equals 90°,

Need Another Example?

Identify£1 and42 as

complementary, supplementary,

o nefther. complementary AL

key Coucept

Pairs of Angles

Words Symbols
Two angles are

ithe sum
ol thirit measutes is G0

met+ med = 904

Two angles are mA + mdd =180"

wpplemantary! the sum

of thel measutes \i.’._.

in 180 Y

A special relationship exists between two angles with a sum of 90°
A special relationship also exists between two angles with a sum
of 180", The symbol el means the measure of angle 1

Identify each palr of angles as complementary, supplementary.
or neither,

1.
1
£ and 23 form a stralght ahgle. So, the angles are
supplementary

"N

60"+ 30"= 90" The angles are complementary,

: Got i+7 Do these problems to find out.

L\

a

55 |an

orprery s e e
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You can use angle relationships to find missing measures.

B+Ix= 90 Waemes

—28 =28
2n 62
T T
x= 3

So, the value of x is 31

So. the value of x 1519
§ | Get ¥ Do this probiem to find out.

€. Find the value of x

\d

Find a Missing Measure

3. Find the value of x.
¢ Ol b vt o0 il
Since the two angles form a right angle. they ; TN 6 bt gy
are complemantary. Hunk e tplemenionn
P ] | nine
=
Worss The yum of the mexures S
of JABC and CBD =
Warlafle Lirt 2x iepieiadt the meaiuiallf B0
Equatian I8+ 2n -

4. The angles sh are supp y. Find the value of x.
123+3x= 180 et
3 =13 St T e et .n-/é;
I _ 57
£ ¥
= 19

T vt nenc

3. Find missing measures,
€D . Are the angles complementary or supplementary?
complementary
« What is the sum of the measures of the two angles?

90"
€ - What equation can we use to find the value of x?
28+ 2x=190

+ What steps do we use to solve the equatidirst,
subtract 28 from both sides. Then divide bath sides by 2.

@ - if the value of x is 31, what is48BD? ExplainYou
have to substitute the value back into the expression 2x;

m£CBD = 62",
Need Another Example? [
Find the value of x62 -
56°

P o R

4. Find missing measures.
@D . irthe angles are supplementary, what is the sum of
their measures1B0"
« What is the measure of the angle we are giviad
« What is the algebraic expression for the other angle
measure we are given@x)®
O . what equation can we use to find the value of x?
123 + 3x =180
» What steps do we use to solve the equatidirst,
subtract 123 from both sides. Then divide both sides by 3.
€ : How can you tell, by looking ot the diagrams of the
angles, that the angles are not complementary?
Sample answer: One of the angles is abtuse, which means
that angle measure is already greater than 90°.

Need Another Example?

The angles shown are
Lesson 2 Complementary and Supplementary Angles 5485

complementary, Find the
value of x.9
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5. Find missing measures,
@ . If the angles ore supplementary, what is their sABIF
+ What Is the olgebraic expression for the other angle
measure we are givenfi0x)*
@ + What equation can we use to find the volue of x?
80 + 10x = 180
+ What steps do we use to solve the equatidrst,
subtract B0 from both sides. Then divide both sides by 10.
€ . What is the measure of the angle labeled (10400°
Need Another Example?
The hour, minute, and second
hands make up two adjacent
angles that form a right angle
in the clock shown.
Find the value of »3

Gulded Practice

Formative A ssessment Use these exercises 10 a55ess
students’ un derstanding of the concepts in this lesson.

/&%f' If some of your students are not ready for
(A » ) assignments, use the differentiated activities below.

D @ Pairs Check Have students complete Exercises 1-4
in pairs. Then have them join another pair to check their work
and discuss and resolve any discrepanc®s, 6

€ @ Trade-a-Problem Have students draw their own
diagram using either complementary or supplementary angles.
Have them provide the numerical measure of one of the
angles. The other angle should be an algebraic expression
involving a coefficient that is not 1. Have them trade diagrams
with a pariner. Each student writes and solves an eguation to
determine the value of x and then finds the measure of the
unknown angle®1,2,7

8. The picture shows a support brace for a gate. Find the
value of x.

The angle labeled BO and the angle labeled 105 are
supplementary sngles.

BO410xk= 180 Winsihe

— B0 =—00 Smwid h dm
_!va- 1-?.?- lhcles g by ied by 1D
k= 10

So, the valde of x is 10,
|| Gok i+T Dothis problem to find out

4. Apait of scissors forms the angles shown,

Al o What (s the value of x7 "
W = "
'
=
Guided Practice &
Identity each pair of angles as compl upplementary, or neither.
bt Vane 7y
LI s 2 :u
% I W
supplementary compHermentaty

5 ar 34 & r___- -
- 3 :i;:dm&\riueu!m.ur—p FR . |I Rate Y. 11 \l
N f ] | Are you semdy ho mave en!
i#l.
|

W Shade the sectiow that apyl
4 g: Building on the Essential Question.. - ¢
venical, adjacent, complementary, and supplementary i

angles related75ample answer: Adjacent angles are e
two angles that share a common side and vertex and
do not overlap. Vertical angles will never be adjacent.
Complementary and supplementary angles may or |
may not be adjacent. |

gy ey am,

e

g e e
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Independent Practice

lﬂnmmhﬂkﬂllﬂﬂ as

o
Tk

Find the measure of x in each figure. . ¢

10

X 4 skatsboard ramp foiins & 42* Englé a5 shown

Find the value of AEcareie 5
23

Use the figure at the right to name the following.
L a pair of supplementary angles
Sampie answer K, L KJIG

9. a pair of complementary angles
Sample answerz CGK, ZKGJ

10. & palr of vertical angles
1 Sample answerZAKB. ~AJKG

Ty, sUpe

JAAL L1

& mo 5.
[ S.

6 /A and /B are complementary angles. The measung Bfis (daf, and the
measure olZ4 ks 50°, What ks the value of Bespe ¥

tary, of nefther.

Y

Uncorrected first proof - for training purposes only

EXPLORE

EXPLAIN ELABORATE EVALUATE

Practlce and Apply

Independent Practice and Extra Practice

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

Levels of Complexity
The levels of the exercises progress from 110 3, with Level 1
indicating the lowest leve| of complexity,

Exercises
1-7,16-22  8-1,23-25 12-15
Level 3 . o
Level 2 L
Level 1 } .

Suggested Assignments

You can use the table below that Includes exercises of all
complexity levels to select appropriate exercises for your
students' needs,

@ | approaching Level 1-7,9, 11, 12,15, 24, 25
@ On Level
L 8L | Beyond Leve|

UL

ems

1=7 odd, B-12,15, 24, 25
8-15, 24,25 |

0By

&
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%) MATHEMATICAL PRACTICES

1 Make sense of problems and perseévera in

solving them. ey
3 Construct viable arguments and critique the 215,23
reasoning of others. : i
7 Look for and make use of structure. 21,22

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

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

Tell students that Z1and /2 are complementang!
measures 48", and £2 measures (3x)°, Have students
write and seclve an equation to find the value of x.
48+ 3=90x=M

Watch Out!

Commen Error Students may confuse the terms
complementary and s mentary. Provide students with
a mnemonic device to help them remember the definition
of supplementary, such as supplementary: straight.

L Use the figure at the right

a, Are A and £2 vertical angles, adjacent angles, or nelthéPand
LT LV andeF?
adjacent; adjacent; vertical

b. Write an equation representing the sum oftmnd md2, Then wite
an equation representing the sum afdand m3.
mi+mi2 = 180" m2 + ma3 =180°

€. Soive the equations you wrote in part b fodmnd m3, respectively.
Whiat do you notice?
ML= 180" - mL2; m£ =180° — m £2; Sample answer: il and mZ3 are equal,

d. SMake a Conjecturaise your answer from part € 1o make o canjecture
a5 to the relotionship between vertical angles

Sample answer: Vertical angles are congruent.

@_'g H.0.T. Problems Higne 0:der Thinking )

12. D Reason Inductively Whe a basketball hits o hayd, [evel
surface, it bounces off at the same angle at which it hits. Lise

the figure to find the angle at which the ball hit the fioor.
55°
0%

. = .

13, @ Persevere with Problenis d the mensuie of each angle
in the gheen situation

a. complementary angles £ and F, where m=lfx —10)* and
méF={x 421
mIE=39" miF= BT

b. supplementary angles 8 apd C, whete m=x —40)" and
miC=(2x+ 201
msB= 60"; m/C= 120*

14, T Persevere with Problenss (= figure shown, the sum of the X
measures of £¥NF and £ WXV is 75", What |s the measure o[:EZxW"-,- [t in” N =1y
105" 2 W

15. S Reason Inductively |s the stat=ment beiow always, sometimes,
or never true? Explain
if two angles are right ongies, they must be suppiementary:

Sample answer: Right angles have & measure of 90°, so
twe right angles will always have a sum of 180", This is
the definition of supplementary angles.

sy s ey e
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Mar Wy Hamewos

Extra Practice

lul-nmr each pair of angles umm wm of nelther.

th.-uhr awale. o, v
gl mee Taprlomentary complementary nefther

B Liand ZK are supplementary. The measuredlis (3u)° and the
measure ol ts 45" What is the value of x?

20. £C and£D are complementary. The measuretd Is (427" and the
measure ofZD ls 267, What is the value of x?

Didentity Structure Determine whether each statement is always.
sometimes, or never true. Explain your reasoning.

21. Two obtuse angles are suppleimentany 22.Two verbical angles are complementary.
neves. Sample answer. Since an obluse . N P : If the
angle is greater than 90°, the sum of two measure of each angle s 45°, then the
obtuse angles must be greater than. not Wo angles are complementary.
equal i, 180",

n® Muitiple Representations-c 0 patses thiough
(1. 4] and (4. -0 Line b passes throuch8. 4)
and [2—-1.
a. Graphs Graph 2ach line on the same coordinats plane
b. Words Describe the lines
The lines appear to be perpe

¢. Humbers What & the siope of each line?
line o %; line b

PIEY Tp—

—
Uncorrected first proof - for fraining purposes enly
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* Test Practice

power U

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

24. This lest item requires students to reason abstractly and
quantitatively when problem soiving.

Depth of Knowledge ‘ DOK1
Mathematical Practice; MP1
Scoring Rubric

1 point | Students comectly answer the question|

25. This test item requires students to explain and apply mathematical
concepts and solve problems with precision, while making use of
structure.

Depth of Knowledge DOK1
Mathematical Practices MP1, MP4

2 paints Students correctly model the equation and
find each measure
1 point Students comectly model the equation but

fall to find both measures OR students find
both measures but fail to correctly moded
the equation

pPower Up! Test Practice

4. Wihich angle pairpelowae s upplemeayiboled & Il that apply.

___:},11;'_.. __H___ 'ﬁ& .i\\?_ﬂ'_.

25, The angle at which the light ray hits the watel i1s egual o the angle at 'which
thve light ray is reflected from the water

ot

¥_ﬂ: B

Seie-;lmmeammmplemmerquuﬁnnbemwm find the value of x. L |
an|_ o |+l 90 |=[ smo | 45°
What is the m easure of the angle at whech the light ray B0"
s the water 7 0" |
a5 180"

Whal is the me gsure of the anale al which the light ray is
vefiected rom the water?

Spiral Review
Graph each figure with the given vertices on the coordinate plane. Then
classity 2ach figure.

26. (1,311 6L (5. 5). and {5, 3} 7. (1,2}, (6, 2), (5, 6), and (1, B)

R K
' o
b | b ]
‘ i
= 1
A 1i
IREEENESEN . gf1 23 a3 7 =
trapezoid SQUATE

Uncorrected first proof - for training purposes only
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inquiry Lab

Create Triangles

Salem has a sallboat The sail on his boat s in the shapetdagie with side

jengths of 6 meters, 8 meters. and 10 meters. These dimensions work to form a
trinngle, but not just any three lengths form a trangle. Complete the Activity below
to determine which side lengths form triangles.

Measure and cut several plaslic straws into lengths that
3,4,4,5,8,8,8 13,15, 15, 15, and 15 centimeters

@3 Ammange thiee of the pieces that each
mensure 15 centimeters to see if you can

form a triangle. = B

So, you can form a triangle with side lengths of 15 centimeders,
15 %, Bnd 15 centi 15

Continue using pleces of straw to try to form nangies using the
different combinations of side lengths given. Determine whether
of nat the lengths form a tnangie. Complete the table.

ISom IFom ISom

3on 4om Som

Gom dom fom

yes
Fom Fom Bon  yes
no
Aom dom Som  yes

no

Fom Fom |Sem

4om Fom ISem no

P -

WHAT de you notice about the measures of the sides or ' Mathematical
the measures of the angles that form triangles? liss

Focus narrowing the scope
Objective Draw triangles using given angles or side lengths.

Materlals: plastic drinking straws, patty paper, protractor
Coherence connecting within and across grades

Now Next

Students use manipulatives to Studests will find the messure of an
try to create triangles from given unknown angle in & triangle

angle menstements or given side

Measurements

Rigor pursuing concepts, fluency, and applications
See the Levels of Complexity chart on page 552.

ENGAGE EXPLORE ExPLAIN ELARORATE EVALUATE
) Launch the Lab

Activity 1is intended to be used as a whole-group activity.
Activity 1 is designed to provide more guidance than Activity 2

Hands-On Activity @

€ @ Explain to students that when measuring the straws,
it is very important that they measure their straws carefully.
Precise measurements are important in completing this

Activity® 1.6

€ Omit Activities 1 and 2 and proceed directly to the
Investigate section.

Inquiry Lab Create Triangles 551
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Encant EXPLORE ExPLAIN ELABORATE EVALUATE
) Collaborate

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

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

Exercises
1-3,8,9 4,5,10 6,7.1,12
Level 3 ln .
Level 2 ¢
Level 1 t .

A Investigate
Rt

D @ Pairs Discussion Have students work in pairs to
complete E xercises 1-3. Have them trade their solutions with
another pa r of students and discuss any differen@4, 5

(.%:. Analyzé and Refle¢t

D @ Think-Pair-Share Have students work in pairs. Give
students o ne minute to think through their responses to
Exercises 4 and 5. Have them share their responses with their
partner. T hen call on one student to share their response within
a small g roup or large group discussif, 7

¢ SEERET

I @ Brainstorm Have students brainstorm different side
lengths that might make a tniangle. Have students explain why
or why not their measurements could be used to make a
triangle 1,7

Work with a pariner. Try to create triangles using the given side lengths.
Circle yes If you can make a triangle or no If you cannot.

1 Scm, Bem 15 em 2B em Bem, 1B em 3. 13em, 4 cm, 4 cm

vee of (o) |  (Je) or Mo ves or (No)

-1;;{; Analyz& ahd Refle

Wark with a partner,

4. The table below contains the dimensions you used In Step 3 of the Activity
Transter your tesults from the Investigation Into the fourth calumn and then
complete the ffth coluimn

sidet ez Sigey Doiheskles formis Side 1+ Side 2 greatet
s Son2 5003 s ot e thon o

IScm IScm 15cm yei 3r¢q{-¢anm'l|
Towm 4om Towm yes greater than I
fom Fom Bom  yes greater than |
Tow bow Fow no less than [
dom bom Tom  yes greater than |
Fom Fom |Som no less than |
dowm Fom ISom ne less than |

5. What do you notice about the figures with a Side 1 and Side 2 sum that is
less than the length of Side Bample answer: They do not form trlangles.

i r\
Tt
e Y

8. Can you create a tnangle that has the same shape as the triangle in the Activity,
bt different side lengths? Expiain

Yes; 8 cm, Bem, 8 cm

7. T Reason Inductivel§ould you form a tiangle using the side
lengths of 7, 8, and 25 centimeters? Expl&i9: Sample answer: To form a
triangle, the sum of any twe sides must be greater than the length of the
third side. 7+ B is not greater than 25.

sy s ey e

552 chapter 7 Geometric Figures
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&o
r;ffé“ investigate
e et

D @ Talking Chips Have students work in groups of

3-4 to complete Exercises B and 9. Provide each student with
4 talking chips. As students discuss each exercise, they should
place a chip in the center of the table every time they verbally
contribute a response or ask a clarifying question, After they
have placed all of their chips in the center of the table, they
may not contribute. Students must use all of their cfBps.5

O @ Circle the Sage Separate students into groups of 4,
Teacher shou |d select a “sage” to lead the discussion for each
group throug h Exercises 8 and 9, The sage should be a
student that s proficient in triangle sums and is able to
communical e ideas to the group and lead a discussion. Sages
are respons ible for ensuring that each team member
contributes to the discussion and that each team member
understand s how to complete the exercidst, 7

o
FTF:M Analyze and Reflect

D @ Pairs Check Have students work in pairs to
complete Exercise 10. Have students discuss differences in
response s and make corrections, if necessary. Have pairs
share th eir responses and reasoning with the cis, 8

ti:_.lq Createé

D ® Trade-a-Problem Have students draw and measure
three ang |es on their own. Students trade their angles with a
partner a nd determine if the angles could be used to form a
triangle. |f they do not form a triangle, students work together
to find a n angle that would wo®1,5.7

Students should be able to answer “WHAT do you
notice about the measures of the sides or the measures of the
angles that form triangles?” Check for student understanding
and provide guidance, if needed.

";D 3 Inyestigaté

e s
Work with a pariner.

B Draw ancther 60" angle on a plece of patty paper, Describe the angles
~,, and side kengths of the figure you form using three 60° angles

~. . The figure Is & triangle with thiee equal angles and thiee equal side
gt

9. Draw angles measuring 207, 70°, and 80" on pleces of patty paper:

& Do the angles form a inanglie®

b, Can you create more than one triangle that ts the same shape with
different side lengths? What are the side lengths of your triangle?
yes; Student answers will vary.

[ =
o\ Analyza and Reflect]

Codmgppma g P

w & Identify Repeated Reasonbfigic back 1o e wble in Sep 3
of Aciivity 2 Compare the sum of the angle measures. Desciibe any
patterns that ate found

To form a triangle, the sum of the angles must equal 180",

:
C 8 create

. 2 Use Math Tooldlic o protractar to measure the three angles below
Would you be able to form a triangle from these angles? Explain.

[ — |

m WHAT do you notice about the measures of the sides or the
mieasures of the angles that form triangles?

The sum of the lengths of any twe sides of a triangle must be greater
than the length of the third side. The sum of the three angles ofa
trinngle musi equal 180",

554 chapter 7 Geometric Figures
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Lesson 3
Trlangles

&) Real-World Link

Ramps Mazen practices jumping on a ski ramp. The froni of the

ramp is a triangle like the one shown below. -
) Vocabuiary )
i
. BOUte bilmgie
gt freangle
obtuse rangle
1. Dvaw an X through the type of angle that is not shown in the scaene bianghe
trangle. noot.ﬂndmmqh
gt scte os e i
2. Measure the unknown angle. Describe the relationship between CORERME. SO
the 80" angle and the unknown anglP’: Sample answer: Sl Sty
The angles are complementary. £
3. Draw a triangle with one obtuse angSample answer: Erﬂdm
' |
L
) ——J
4. lsit possible to draw a triangle with two obtuse angles?
Explain.
HNo: When you have two obluse angles the rays of the
angles can not connact.

e 0 P g P e B

Focus narrowing the scope

Objective |denify and classify triangles and find missing angle
measures,

Coherence connecting within and across grades

Previous Now Next

Students weed properties | Students cassiy L Students will classify

of angles to find missing ¥ different types of ! quaditiaterals and lind

Al ML triangles and find misaing angle measures
missing angée af quadriaeals

measres In triangles,

Rigor pursuing concepts, fluency, and applications
See the Levels of Complexity chart on page 559,

ENGAGE EXPLORE ExPiaiN ELABORATE EVALUATE

i ) Launch the Lesson

Idm'-fﬁ r Use

You may w ish to launch the lesson using a whole group, smal
aroup, thi nk-pair-share activity, or independent activity.

EJ‘; . @ Think-Pair-Draw Give students one minute to
S5 think through their responses to Exercises 1-4. Then
have them discuss their ideas and responses with a partner.
Call on one set of partners to explain their responses to
the classif§ 1.5, 7

Alternate Strategy

I Have students explain whether it is possible to draw
a triangle with two right triangles. Have them verify thelr
response by using logical reasonii, 3.7

Lesson 3 Triangles 585
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) Teach themc;cept

Ask the scafiolded questions for each example to differentiate
instruction.

1. Draw and classify triangles.

@ - Describe what you know about an obluse angle
Sample answer: Its angle measure is greater than 90° and
less than 180°.

» How can you draw an obtuse ang/BS8mple answer:
Use a ruler or straightedge to draw one side. Then use a
protractor to draw a second side so that the angle formed
is more than a right angle but less than a straight angle.
€D . If o triangle has one obtuse angle, what types of
angles are the other two angleatute angles
» Since the triangle has one obtuse angle, how would
you classify the triangle by its ongleaiftuse
+ Since the triangle has no congruent sides, how can
you classify the triangle by its sides€alene
@Y - When drawing the triangle, how can you be certain
that it will be scalen=Sample answer: make sure that
the three sides drawn are all different lengths

Need Another Example?
Draw a triangle with three acute angles and two congruent
sides. Then classify the triangl@ample answer: acute isosceles

ENGAGE EXPLORE ELABORATE EVALUATE

556 chapter 7 Geometric Figures

iy Classify Triangles

N DN e

il vy nglen trgee weie 1 uuksbainin
Congruent
Segments
Tha bk skt tn phor 1A0
#Vea ey il b S
Vurmr | A - i g
= L] AEang L al vt 2 congiuent didey 3 chrihimwtaniel
wcalens fHangle Isoacelos thangle A
A trlangles o figure with three sides and three angles. The symbel for
triangle s
Every trianghe has at least two acute angles, One way you can classifty o
trlangle Is by using the third angle. Anothel way to classify trlangles |s by
el sides. Sides with the same length coagruent segments
1. Draw a triangle with ane abtuse angle and no congruent sides.
Then classity the triangle.
el Oraw an obtuse angle.
3 The two segments of the angle
should have different lengths.
Connect the two segments to
form a triangle.
Sample answer: The triangle is an obtuse scalene triangle
tight | 1 :
7
. Got 7 Do this problem to find cut
Draw a triangle that satisfies the set of conditions below.
Then classity the triangle.
-

a. o friangle with ane right angle and two congruent sides

Scanned by CamScanner
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2. Classify trlangles,
@ - What do the tic marks indicatd@he tic marks indicate

congruent sides,
2, Classity the triangle on the house « What type of triangle has two congruent sides?
by Its angles and by its sides. "--H::m-m. mggupe : .
The SEIE o
P m?‘u‘;:r;::: m:?:;u":c P h.-.-_..,...,., i+ o - :‘;»‘l::srerype of angle does the top angle oppear to be?
Isosceles triangie right | —

+ If one angle in a triangle is obtuse, what do you know
about the other two anglesthey have to be acute,

@ . What do the congruent sides indicate about the angle
that are opposite each siddihgles that are opposite
congruent sides are also congruent.

Need Another Example?

Classify the marked triangle by its

angles and by its sidesight scalene

| Got it? Do this prodiem o find out.

b. Classily the triangle shown by its Y 1, light scalene
angles and by its sides.
4 'y ‘\1- .

J

|

< key Ccuc-ea

Angles of a Triangle

Words The sum of the memures of the Model
angles of a triangle = 180", ..
Algebra x4y b= 180

3. Find missing measures.
m » What is the sum of the measures of the angles in

triangle?180°
You can write and solve an eguation 1o find the missing angie measurd « What is the sum of the measures of the two known
of & triangle angles? 119" 4 43" = 162
€ - What equation can you write to use to find the value
Example of 227 m£Z + 43 + 119 = 180
3. Findmez v » What steps con you use to solve the equation?
2 : //.r;\:_r‘ First, add 43 and 119, which is 162. Then subtract 162
Ihesmaor hEsnge W2 > from each side.
a frangle s 180"

€Y . Classify this triangle by its angles and by its

L2443 4 W= 180" :
e i sides. obtuse, scalene

miZ4 8= 180" Sew

M - Sbact 52 o e e Need Another Example?
meZ = . In triangle ABC, @B = 50" and m/C = 80°. What is
; So, méZ s 18" mZLA? 50"

| Gek i+7 Do this problem to find out.

@ InA&ABC if A= 25" and f'F =108°, wnat is mLC? ¥

Lesson 3 Triangles 557
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4. Find missing measures,
€ . What is the sum of the angles of a triangh8d*
+ What angle meosures are you giveM0" and 35°
€ . What equation can you write to find the value of x?
x+ 10+ 35=180
+ What are the steps you can do to solve the equation?
First, add 110 and 35, which is 145. Then subtract 145 from
each side.
€ - Using what you know about the angle measures of this
triangle, classify the triangle by both its angles and its
sides. obtuse, isosceles
Need Another Example?

Find the value of x in the triangle
shown. 32

Gulded Practice

Formative A ssessment Use these exercises fo assess
students’ un derstanding of the concepts in this lesson.

E‘: 1 If some of your students are not ready for
e r assignments, use the differentiated activity below.,

1 @ Pair-to-Pair to Compare Anange students in pairs
to complete Exercises 1-4. Students may benefit from drawing
the triangle described in Exercise 2. Have students switch
partners to farm new pairs to compare their solutions to each
exercise, This step may be repeated. Then call on one student
to share their response to a given exercBa1, 5,7

a Y
8| #X

16

> A\

4, Anintersection of a road is shown,

‘What is the missing measure in the
triangle?

To fing the mISSINg measure, wiite
and =olve an equation mer

x4+ 10+35= 180 Thee fiarms anl L mmatstdioen s TR
¥+15= 180 Simpily
-145= - 145 fudaract M from aech virke

X = 35
The missing méasure is 35"

Guided Practice 7]
1. Diaw & triangle with thiee acute angles and| 2. Find neT in SRST if mER = 37" and
two congruent sides. Classify the tiangle. S = BE* Exarrie 188"

fpemmpies | o 7/0CUNE ISOSCEIES

3. Atriangle is used In the game of peal to rack the pool balls.
Find the missing measure of the trianglesmile 4
60"

4. (@ puliding on the Essentinl Questibtvw can triangled i
be classified? T Rate Yoursetft \

Sample answer: Triangles can be classified as acute, rightace you remdy o wove oxf }
of obtuse using angle measures or as scalene, lsosceles, Shnde the Section that aejiler,

T =)

ey s ey

T —. b
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Independent Practice

mmauummtmnnmwotmumumwm

triangle. o

EI a tiangie with three acute angles and three| 2. a tiangle with one right angée and no
cangrent sigescute equilateral congruent sides Hght scalene

Sampile answer: Sample answer:

cuwmh.mmmumohhymwuumwmm: :
Ex 5. >
. ™ é
f'. oy
il . obtuse sosceies

acute equilateral scute equilateral
Find the value of xi i
6. I 60 7 m e 8 - o

9. ™ Madel with Mathematics = o = graphic novel below Classily
the tiangie formed by the cabin, ropes cowrse, and mess hall by its angles
and sides

ncute isosceles

Uncorrected first proof - for training purposes only

ExplORE EXPLAIN ELABORATE EVALUATE

Practice and Apply

Independent Practice and Extra Practice

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

Levels of Complexity
The levels of the exercises progress from 1 1o 3, with Level 1
indicating the lowest leve| of complexity.

Exercises
1-8, 15-22 9,10, 24-28 1-14
Level 3 - .
Level 2 v
Level 1 . .
Suggested Assignments

You can use the table below that Includes exercises of all
complexity levels to select appropriate exercises for your
students' needs,

@ | approaching Level 19, 12-14, 27, 28 _

@ On Leveal

L 8L Beyond Leval

1-9 add, 10, 12-14, 27, 28 ‘
9-14, 27, 28 |

Lesson 3 Triangles 559
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=) MATHEMATICAL PRACTICES
Emphasis On \ M. Triangle ABC i formed by two paraliel lines and two other intersecting {
1 Make sense of problems and persevera in 1l ! lines. Find the measure of each angle A, 5, and C of the tnangle.
soiving them. e meA= 6T, e B=T72, meC=aT
2 Reason abstractly and quantitatively | 24-26 | "
3 Construct viable arguments and critique the 1314
reasoning of others. 3 !
4 Model with mathematics. 9,12 @’ H.0.T. Problems i 0 Trnking |
; : 1. & Persovere with Problemisply what you know abaut triangles 3
Mh?mema:cal Practices 1, 3, and 4 are iasp-ects of mathematical " B e i ke oo o Y e e A B : |
thinking that are emphasized in every lesson. Students are I\ the figure.
given opﬂanunmes to be pngIStEI'I'I in 'j:\en problem solvangam 125 + @ = 180, 80 @ = §5: 0 + b + 60 = 180, 30 b = 65, 60 + ¢ = 90 -
:::Ei:;;}ts &\ reasoning, an apply mathematics to real-worl s0.d=30: ¢ +d+80.= 180, 50 c = 60
12. @ Model with Mathematidonw an acute scalene triangle. Describe
the angles and sides of the triangle.
iy e 4 :E
X Sample answer: All of the angles are acute and there are ne
! congruent sides.
Formative Assessment |
Use this activity as a clos mg formative assessment before Mg, 13. e Justity ConcluslonBcteimine whether each statement is sometimes,
dismissing fents from  your class. always, of never true, Justily your answet
&. Itis possible for a trangle 1o have two ight angles.
never; Sample answer: The sum of the interlor angles of a triangle
Is 1B0". Two right angles have a sum of 180°. This means the third L
i I angle would equal 0", which Is not possibsle.
Have students explain b ow classifying angles helps to b. Itis possible for a triangle 1o have two obluse angles.
classify a triangle as oc  ute, right, or obtu§ee students’ T never; Sample answer: The sum of the interlor angles of a trlangle
work. I Is 180". The measure of an obtuse angle Is greater than 90°. S0, a
triangle cannot have more than one obiluse angle.
' 14, 2 Reason inductivelyiareb says that an equilateral rangie Is
Watch Ou fl' I sometimes an obtuse triangle. Noura says that an equilateral triangle is always
= . an acute triangle. Is either of them correct? Explain your reasoning. £
Common Error Students need to read the instruction line "_ ¥ Noura sample answer: An equilateral triangle has all sides congruent. So, -
| [
and problems carefully. Students may not find the measure . each angle measures 60. Therefore, an equilateral triangle |s always acute. |
of the angle in the triangle and only find the value of x. I .
Some problems ask for the value of x, while others ask il :
them to find the missing measure. 3

560 chapter 7 Geometric Figures

Scanned by CamScanner



—h
Pt Wy ramew
Extra Practice
Cl-ullf!lh! marked triangle in mhﬂhﬂwml\ﬂﬂlrﬂwmlﬂﬂ-
The triendle et all mowie right scalene
Al T el Fimdl i h.le:
I* it s acure inesceler tviangle
Draw a triangle that satisfies each set of conditions. Then classity
the triangle.
18. o triangle with three acute angles and no. | 1. a blangle with one obtuse angle and two
congruent sigedicute scalene congruent sijedbtuse sosceles
Sampie answer: Sample ancwer:
A (=
Find the value of x.
n ’ ’ )
65 290 37
23 Find M0 inAORS f mIR=25"and 'S = 102° 53°
2 Reason Abstractfind the valus of x In each triangle.
i 2 5, %
; ‘ r =
1 £
&0 30 75

_Geomelr

- 2Psyy
0 s g ‘t
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Power Up! Test Practice

| []
Exercises 27 and 28 prepare students for more rigorous Power U'P- Test Practice
thinking needed for the assessment.
20, Reder 1o the figure shown, Determing if each statement n
27.  This test item requires students to reason abstractly and ' bt
| quantitatively when problem salving. i 8, To find m£R, subirect 30° from 90" Twe @fas ¢ !
l}apth of Knowlodge [ DOK1 | b. The measure of ZR is 120" [ R LFols e
Triangle RST & t | |
Mathematical Practices  MP1, MP7 ST S . e o
l 28, in @ right triangle, the measure of one of the angles is 43°, Sketch a diagram to
Scoring Rubric y | represent this situatioSample answer:
1 point Students correctly answer each part of
. the guestion

28. This lest item requires students to analyze and solve complex
real-world problems through the use of mathematical lools and —
madels. I What is the measure of the other aadyl, 47"

Depth of Knowledge DOK2
Mathematical Practices MP1, MP4 |
Scoring Rubric | Spiral Review

2 points Students cormectly model the right triangjle Find the area of each figure.
and find the missing angle % B q 25 ent 30 W w 32nf
1 point Students correctly modal the right triangle L
OR find the missing angle. :1 o
Sm . _
[ 1 f— 35 f.‘lﬂ 2. _I ™ 25 ﬂ'i
Sem | \ |
/ |i5m
A \ f
Tom e
im

Uncorrected first proof - for training purposes only
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Encant EXPLORE EXPLAIN ELABORATE EVALUATE

Collaborate

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

Suse Math ToolsWerk with a pariner to construct each triangle. Once you have
constructed a triangle, draw the text and image that appears on your display.

1. £ABC= 90 2. LABC=90
ZBCA=T0° ZBCA= 45" Levels of Complexity
£BAC= 207 £BAC=45" The levels of the exercises progress from 110 3, with Level 1
- indicating the lowest level of complexity.
Exerclses
1-6 7,8 9,10
Level 3 l‘ L]
Level 2 v
3. Explain the steps you would take to create a triangie f you were given the Level 1 * [

measures of all thiee anghes
Sample answer: Use a geometry program to draw and messure three o

angles of a triangle. Then drag one of more veITices 1o get the (.,"\;_r. lnvestlgate

specified angle measurements. Tk
> €@ Team-Pair-Sole Have students work In small teams
8. AF=14 centimeters 5, AB=2 centimeters to complete Exercises 1-3. If the technology Is unavailable,
AT = 6 centimeters =5 centimeters have students use protractors to construct triangles with the
TH=9 centimeters T8 =4 centimetars specified angle measurements for each exercise. Have

students label each vertex, Students should name each angle
with its corresponding measurement, Have the teams divide
into pairs to complete Exercises 4 and 5. Then have students |
work alone to complete Exercise 6. Upon completion, have
them rejoin their ariginal team to verify answers and discuss
and compare solutionf® 1.5, 6

O @ Pairs Present Have students work with a partner to

6. " Justify Conclusioniixgiain the steps you would fake fo create 8 come up with a rule for how to find the third angle measure of
triangie if you were gihven the lengths of ail three sides a triangle when the first two angle measures are known. Have
Sampie answer: Use a geomstry program to draw and measure the them use lllustrations and drawings, including The Geometer's
three sides of a triangle. Then drag one of more vertices 1o get the Sketchpad?®, if available. Have them present their results to the
specified side lengths. class. 1,7

ybreads | Wit o8 Bl b

Uncorrected first proof - for training purpeses only
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B Analyzé and Refle¢t

1> @ Pairs Discussion Have students discuss and
complete Exercises 7 and B. If students are having trouble
answering the questions, have them respond to the following
questioni® 1,5,7

Ask:

« What is the sum of the interior angles of any triang8d®

O @ Pairs Present Have students work with a partner
to complete Exercise 9. Have them prepare a brief oral
presentatio n showing how they determined the sum of the
angle mea sures of any quadrilateral. Have them include
lllustration s andl examples in their presentation. Then have
them pre sent their results to the clal1, 5, 7.8

Students should be able to answer *"HOW can you use
technology to draw geometric shapes?” Check for student
understanding and provide guidance, if needed.

;. bAnalyza and Hefleé

Work with a pariner to answer each of the following questions.
T |2 it possible to use dynamic geometry software to draw a triangle with
angles of 507, 65°, and 707 Explain
No; the sum of the three interior angles of a triangle Is always 180°.

B Is It possible to use dynamic geometry software to draw o triangle with
side measures of 3, 6, and 10 centimeters? Explain

MNo: the sum of the lengths of the two shorter sides must be greater
than the longer side in arder to form a triangle.

.,‘:‘_, Create

9. D Reason Inductivelyou lnow the uleto find the sum of the Inteffor
angles of a trlangie. Does a similar rule exist for the sum of the interiot angles
of a quadiilateral? Use dynamic geomeliy software to draw four different
guadiilaterals and complete the table below to find oul. (Mint: Do not draw
mohe than one sguare or rectangle )

Sample answei: The sum of the Interor angles of a quadrilateral Is 360°.

See students” work for angle measurements.
mél mé2 mdd mid -lqmrl#?

Quadrilateral 1 360"
Quadrilateral 2 I 3e0°
Quadsilateral 3 I 360
CQuadrilateral 4 I 3807

0. . HOW can you use technology o draw geometric shapes?
Sample answer: You can use the Straightedge Tool to draw segments

that form a palygon, such as a trlangle. You can use the measure toal to
check the measures of sides and angles. Then you can adjust the shape.

T g e

Uncorrected first proof - for training purposes only
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Case #2 Portraits

1% @ Trade-a-Problem Have students create a problem
similar to the Portraits problem. Allow them to work in pairs.
Have students take turns where one student speaks aloud the
problem and their solution while the other listens and asks
clarifying guestions to help answer the probi®n. 4,5

I @ Draw-Pair-Share Have students complete the
exercise individually and draw their model on a piece of paper
Have students work in pairs to share their models and any
differences@® 1.5

Need Another Example?

A rectangular garden is 12 meters long and 10 meters wide.
A stane path araund the garden is 2 meters wide. How much
area Is covered by the garden and the path? Use the make o
model strategy224 m

il

@ ©® =

4

Case #2 Portraits
Muna cleated 8 portrat th
37 5 contmeneTs long. S

nat 15
Jhamh 45 e ¢

—

Lis 25 cantimEters wilke by
w.ﬂnls 1o put 11 in @ frome
nide

51
M\-
55 cantimeten wide on Each .
By e povkrait

argm ot ThE

Understand
Read the problem, What are you being asked to find?
| meed Fo fudthe area of the framed portralt

Plan
What Is your stralegy to solve this problem?
| will uze HaeMake a model shvateqy,
Solve
How can you apply the strategy?
| i1 draw & model of the pertralt and the trame and label the dimensions
Siom
= g 35em
e The inner rq;-l--ugl-g is the portrmit
18 Som akd Hae guber vechansle s the
1256 Fravme.
[ ——
435

Label Hue combined lenghh imnd uidbh of Hhe porbrait mnd Hee Srmpme.

The arem of Hie frawed portramit 12 Sentistes X 30

centimeters or 1,566 square centimeters

romry sy v

Check

Estimate the product of the length and width of the framed portratt to
determine if your answer is reasenable,

Sample answer: 40 x 35 = 1,400, Since 1,400 Is close to my answer, my
answer is reasonable.

T e
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 Case #3 Tables
HlﬂTMﬂthludﬂﬂCmuuemmlnbhhmlmm
mvands banguet Ench table will saat one person on each side

Mo iy taumre bwiples will Hagy weted o pul boqeTacy Yo
32 people? Explaim your b lad

ﬁmﬂwmmmwmm‘umum
poople by 2, (32— 2+ 2= 15

Case ¥4 Tile ﬁ m—
mdwmnmwdﬁqﬂuommwr & ound a
mrh.nmu-wrmlﬂ_‘)mewr;w

Explain o methad

o g | a
O S0l e ke S e

ArEA oF justh Hee ble bardex Tih

’m.ldmlmdhmﬂ&mh-m;uum_“

e e

Case #5 Classes
Fatima, Sara and Ghays lake French, Spanish, and German. No
petson’s lanjuage class begins With tha same ieiter as thew brst
name. Sara’s best rend 1akes Franch

uihich lamaumae Adses £mciy periis e

Fatima: Spanish; Sara: German; Ghaya: French

T e o0 ooy

A * [ Mr«mwmmmmmhmmmnﬁu ang
croeesy spent half of the remairing money The ret day she recaived AED 10 ]
heruncle. Aher spending AED 12.50 at the mavies: she s8il had AED 7

e, 4 .
B UCh oy Al ghe receive For her avomduatio?

AED 25

ENGAGE EXPLORE EXPLAIN ELABORATE EVALUATE

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

Exerclses
3,4 5
Level 3 . .
Level 2 Y
Level1 { .

1 €@ Pairs Check Have students work in pairs to
complete Cases 3-6. One partner solves the problem while
the other listens and coaches. Students switch roles until all
exercises are complete, After every two problems, the pairs
check their answers with another pair and resolve any
differences@® 1,5

O @ Stand Up, Hand Up, Pair Up Give students time to
complete Cases 3-6 individually. Call out, “Stand up, hand up
pair up.” As students do so, allow them to choose a partner in
a different area of the classroom to discuss their answers. Usé
the following questions to help guide the discusdBn, 5
Ask:
« How does the diagram in Case 4 help you solve the
problem?Sample answer: The diagram helps you find
the area of the pool by using tiles in the diagram.
o What type of model could you use to solve CosSdiiple
answer: You could use a table and list to find what language each
person takes.

Problem-Solving Investigation Make a Mode| 569
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Mid-Chapter Chech

If students have trouble with Exercises 1-7, they may need help
with the following concepts.

FEATDRERRES FR C— L =

classitying triangles. Lessan 3) : 2.7
verticol angles (Lesson 1) _ a5
supplementary angles (Lesson 2 4

find missing angle measures In triangles (Lesson J) 6

Vocabul ary Activity
J&E(’ @ Numbered Heads Together Have students

. = work in a small group to complete Exercise 1. Each
student is assigned a number. Students are responsible to
ensure that each group member understands the meaning of
attributes of similar figures. Students should ask each other for
clarification and assistance, as needed. Call on one numbered
stucent to share their definition with the ci@st, 6

Alte rnate Strategies

€ Have students look up the definition of attribute, To help
students understand the term, have them list attributes of
themselves. Then transition them back to attributes of angles
and triangles® 1.6

@ Have students verbally explain the method they would
use to analyze angles they encounter in the realworldto
determine if they are vertical angles, complementary angles of
supplementary angle®®1, 4

Mid-Chapter Check

Vocabulary Check

1. ‘DBe Precise Define complementary angles. Glve an example of two
angles that would be complements s 3
Two angles are complementary If the sum of their measures Is 90°. Sample

answer: Two 45" angles would be complementary.

L Fill in the blank in the santence below with the correct thrmp 1|
4 tight scalene
angle and no congruent sides

triangle is made up of one right

Skills Check and Problem Solving

Refer to the figure below for Exercises 3=6. 1002

><

3 demiy a pair of wertical angles.

Sample answer: £1and £3 Sample answer: £1 and £2

5 Suppose mA1 =127 Find the measures of the other angles.
mi2 =53 ms3 = 27T mi4 =5F

6. What is m£A In AABC if m£8 = 35" and m£C = 837

7. SReason InductivelyCiassify the triangle that satisfies each set of

conditions
2. one right angle and two congruent sidilght Isosceles
b. onz obtuse angle and no congruent siceltuse scalene

€. thres aciiz angles and three congruent sidicite equilateral

570 chapter 7 Geometric Figures
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inquiry Lab

Investigate Online Maps and Scale Drawings

HOW Is the zoom feature of an online map like
the scale of a drawing?

Mops and Dlueprint sre scode crowings S | Dlases | R
of the locations and bulldings they o e A aminy [ ]
represent. Unilce maps printed on S o B

paper, onling Map services allow user e = ia-

the Opportunity 1o VIEW 8 IOCOtI0N | hbesmes et

from different distances. ]
n e
T -

Hands-On Activity @

Use the online map senvice provided o you by your teacher
Locale your school on a map.

Measure the length of the scale bar in centimeters on the online
map. Find the scale distance of the map. Wyite these values in the
Original View table in Step 4.

k. Click on the satelite or serial view. Use the zoom feature to zoom

in until your school shows. up on the map.

Practices.
ti4n

Focus narrowing the scope

Objective Lse online maps to reproduce a scale drawing at @
different scale.

Coherence connecting within and across grades

Students will solye real.woild problems * Students will tolve mathematical amd
imvolving scale drawings. real-world problems invokieg scale

ﬂ[-‘wl”u\
Rigor pursuing concepts, fluency, and applications
See the Levels of Complexity chart on page 572,

EMGAGE EXPLORE ExpLain ELaBoRATE EVALUATE

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

Materials: computer with Internet access

Hands-On Activity @

O @@ Teammates Consult Have students work in small
teams to complete Activity 1. Have each student alterrate
leading the discussion by reading each step aloud and guiding
the rest of the team in completing that step. Then have the
team discuss and respond to the questid®s1, 5,6

O €@ Pairs Discussion Have students determine how
many times they need to zoom in to reach a certain scale
distance® 1,6

Inquiry Lab Investigate Online Maps and Scale Drawings 571
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EMGAGE EMPLORE EXPLAIN ELABORATE EVALUATE

) Collaborate

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

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

Exercises
1-2,7-8 3-6,9 10-11
Level 3 . .
Level 2 :
Level 1 . .

f. 3 Investigate
ey

D @ Pairs Check Have students work In pairs to
complete Exercises 1and 2. Then have them trade online
maps wi th another pair of students to check each other’s work.

@156

or
g Analyze and Reflech
uﬂ'-'*-_rr-

O @ Teams Present Have students work in a small team
of 3-4 students to complete Exercises 3-6 and prepare a brief
oral presentation about how the zoom feature on an online
map affects the scale of the map. Have them present to the
class while the rest of the class listens carefully and asks for
clarifying questions at the erf 1,6

e

¥ ey

amHﬂWWummeWWWI
about using an online map service.

1 Locate the local public linrary on the map. Write the scale bar nnd scale
oistance values inthe Original View table below Exeiclse 2

2 Click on the satefifte or serial view. Use the zoom feature 1o zoom in uniil
the bullding shows up on the map. Write the scale bar and scale distance
values in the Zoom View tabile

28Bom  (SalBw  28cm
ScaleDistans  400m  ScaleDistance 200 m

Answers will vary depending on the online map program used
and location selected. Sample answers are glven.

¢,§, Analyze and Reflect

Work with ap to the g questions about using an

online map.

3. Referto Activity 1. Witte a |amﬁﬂ;—:}%§::—;‘:¢ the onginal view
and the Zoom view. Sample answers

28 centmatery 4B cemimnaten
Original View,  WoUmsteT Zoom View, 9 et

4. How many times bigger is the zoom view?
Sample answer: The scale distance of the original view Is about 27 times

larget than the scale distance of the 2oom view. The zoom view s about
27 times bigger.

5. How does zooming in affect the scale on the mwﬂ answer: As you
Toom in, the scale distance decreases,

6. When using the zoom feature on an online map, what changes and what stays
the same? Sample answer: The scale distance changes as you zoom in or
oem out. Zooming in will result in the iImages on the map becoming
larges. The window in which you view the map always stays the same.

rprrny s
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ds-on Activity @

mmmm.mmmmmmm
that each the grid €3 1 centimeter by 1 centimeter of 30 meters by 30 meters.

{Stop 2 write the langth and widih of the drawing of the garden

Length 4 centimeters \!lm:rﬂu-_s centimeters

{Btep & wUse the scale to find the dimensions of the garden
Length: 120 melsrs Wi meters

(8tep & On the grid below, draw the garden so that the scale is 1 centimeter
10 meters. Wiite the dimensions of your drawing

Length: 12 centimeters WidS cantimetens

)
Q0
._(:3@3@@

F‘E Use the scale on your digwing to compute the dimensions of the

garden How do the dimensions compare io the dimensions in Step 27

|_E|'H;1h'nn meters witfiS meleTs
The dimensions are the same.

Uncarrected first proof - for fraining purposes enly

Hand<Of Activity

I @ Three-Step Interview Have students work In a
team of 3-4 students, Student 1 reads aloud the boldface
directions for Activity 2, then interviews Student 2, asking
Student 2 to find the length and width of the drawing

of the garden to complete Step 1. Then Student 2 interviews
Student 3 by asking them to use the scale to find the
dimensions of the garden in Step 2. Student 3 interviews
Student 4 (or Student 1 if there are only 3 students in the
group) to complete Step 3. Then the team works together to
complete Step 4D1,5,6

O @ Pairs Discussion Have students work in pairs to
extend Activity 2 by reproducing the scale drawing using a new
scale. Have them decide on a scale and use grid paper to draw
the new scale drawing. Have them write the dimensions of their
drawing and use the scale to compute the actual dimensions of|
the garden and compare it to the actual dimensions of the
garden in Activity 2D 1, 5, 6

Ask:

» How do you know that your scale and drawing are accurateé
Sample answer: By finding the actual dimensions of the garden
using our scale and drawing, they should be the same dimension
of the garden in Activity 2.

3| 2%
S
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(.t_;i‘.:-_: investigaté

I @ Think-Pair-Draw Have students work in pairs to
complete Exercises 7-8. Give them one minute to think
through how they would draw the baseball diamond in
Exercise 7 using the new scale. Then have them discuss their
thinking with their partner, without actually completing the
drawing. Finally, have students work individually to complete
the drawing and share their drawings with their partner to
resolve any difference®®1,6
Ask:
» How do you know that the drawing, using the new scale,
will be smuoller than the original drawir§simple answer:
The new scale has 1 unit = 30 meters, so each unit on the grid
will represent a greater distance; therefore, the drawing will
be smaller.

N Analyzd and Refledt
onnrgst

D @ Find the Fib Have students with a partner to write
two facts and one fib for Exercise 9. For example, one fact
could be the scale of the drawing is 1 unit = 2 meters. One fib
could be that the triangle is an equilateral triangle. Have
students trade papers with another set of paired students.
Each pair identifies the facts and fib of the other it 3.6

E“_

D @ Gallery Walk Have students work in pairs to
complete Exercise 10. Then past the scale drawings around the
room. Ha ve students walk around the room and select a scale
drawing, other than their own. Have them determine the actual
measure ments of the room indicated in the dr: 4

Students should be able to answer “HOW is the zoom
feature of an online map like the scale of a drawing?” Check
for student understanding and provide guidance, if needed.

o scale drawing.

T. Recreate the drawing of the haseball ciamond below using the new scale.
cument scales 1 unie15m
new scale; 1 uni= 30 m

B. A drawing of the Statue of Liberty is 8 centimeters tall. The scale Is
| centimeter= 6 meters. How tall would the drawirig be If the scale were

0,5 centimeter 12 mters?2 €M

Crllpe,

9. DiReason Inductivelyite tiangle shown In the drawing has an area
of 80 squate meters. What i the scale of the diawhigit =2 meters

Analyzda and Reflech

'8
-

See students’ work.

" How i the zoom feature of an online map like the scale of &
drawing?

Sample answer: Zooming Is like changing the scale. The Image will
become larger or smaller depending on the scale used.

574 chapter 7 Geometric Figures

Scanned by CamScanner

10. 5 Model with Mathematldsing » sepnate plece of grid paper, create a
map of your classrooin of a room in your home. ldentify the scale you used.




ENGAGE EVALUATE

Ereadutheconcept

Ask the scafiolded questions for each example to differentiate
instruction.

1. Find the actual distance.
@D . What is the scale em = 40 kilometers
» What do we need to findthe actual distance between
the cities
€  What is the distance on the maabout 4 cm
« What proportion can we use?
1cm = 4cm
40 kilometers kilometers
« What s the actual distance between the cities?
about 160 kilometers

@ - What is another we can set up the ion?
fem _ 40 mmu*:‘ﬁ}' P e proporn
iem d

Need Another Example?

Refer to the map of Florida below. What is the actual distance

between Daytona Beach and Orlando? Use a ruler to measure.
about 83 kilometers

EXPLORE ELABORATE

576 cChapter 7 Geometnic Figures

wook Zome

Use a Scale Drawing or a Scale Model

Scale drawingsnd scale models: ¢ used (o represent objects that

ale too large of 1oo small jo be drawn or Bullt ot actusl sizesfile
gives the ratio that compares the measuremerits of the drawing or
maodel 10 the measuemelits of the real abject The measurements
an n drawing or mode| are proportional to the measurements on the
actual object.

1. wnat is the actual distance
between Hagerstown and
Annapalis?

[Step 1| Use acontimeter

ruler 1o find the map .
distance betweenthe  |Seema ey, ':1 g
two citles. The map ¢
distance is about

4 cantimeters,

Write and solve a proportion using the scale. Let o
represent the actual distance between the cities,

Scale Length
mat —=  Voondimoter 4 contimeier = map
actud = Whilometers  «- actual
1xd=40x4 Cromi prisdic s
=160 Simpalify.

The distance between the cities Is about 160 kilometers,

| Gok i+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

Scanned by CamScanner




2. Find the distance on the scale drawing.
D . Whot is the scale centimeters = 1 centimeter
« What do we need to findthe length of the cell phone on
the advertisement
« Will the length on the aod be less than or greater than
the octual lengthiyreater than; the scale is
5 centimeters = 1 centimeter
cenlimeters g centimeters

Y - What proportion can we us eI W0 Cerfmeiss

2. Agrphic artist Is creating an advertisement for
this cell phane. If she uses a scale of
5 centimeters=1 centim what is the
length of the cell phone on the advertise
Write a proportion using the scale
Leto represent the kength of the
advertisement cell phone.

Scale Length - Thr sl o vt 48 Vo & :V;g r:“ss'ehrg gﬁrgéh&! the cell phone on the
adveitisema +» Scentimeters ocenbmeisn < advertBement Aint b i b2 J !
octud = TooGmeE W ometen <~ actusl "'4"‘::::"“"" @Y - if the width of the actual cell phone was 4 cm what
§eM0mlca  Coomps e ecidkas would be the width of the cell phone on the
S0=0 ey RS odvertisement 20 centimeters
The length of the cell phone on the advertisement is —_ Need Another Example?
50 centimeters long ~ An artist is painting a large mural of flowers on the side of a

school, If she uses the scale 4 centimeters centimeter, how
large will the mural painting of a rose bloom be If the actual

| Gk (F? Do this probiem 1o find out. =

b, A scooter is 1 meter long. Find the length of a scale b, 10cm height of the rose bloom Is 16 centimet&d centimeters
model of the scooter if the scale is 1 centimetdd centimetess. 3. Eind the scale f .
@ : How is the scale factor different from the scale?
The scale factor |s written as a ratio, without units, in
Find a Scale Factor simplest form,
A scale written as o ratio without units in simples? form is called the « What is the scole? centimeter = 0.75 meter
- QY . Wite the scale as a m::'a-mn—'%%
Example HON e e i % e
centimeters.
3. 1""" the lﬂh;;ﬂ of a modei sailboat If the scale is « What is the ratio written without l.m."ﬁ,ﬁt
i 2 + Where does the 75 come fror075 meter = 75 centimeters
O7Smeter  J5csptmwiers € . if the model sailboat was 20 centimeters in length, what
== = Is the actual length of the sailboat in meters? in
§ The scale fackor i centimeters?15 m; 1,500 em
i « How does the scole factor help you determine the actual
© | Gek i+7 Dothis problem to find out. length?1 centimeter on the mode! is 75 centimeters on the
. 1 actual sailboat, so 20 centimeters x 75 = 1,500 centimeters
i €. What i5 the scale factor of & mooel car if the scale 15 X

Need Another Example?
Find the scale factor of a blueprint if the scale is 1 centimeter

1 centmeter = 0.25 meter?

Lesson 4 Scale Drawings 577
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4. Solve a problem involving a scale drawing,
@ . What is the scaled centimeter = 2 meters
« What do we need to fincthe area of Bedroom 1
€Y - How do you know that this problem requires multiple
steps to solve?First we need lo find the dimensions of
Bedroom 1. Then we need to find the area of Bedroom 1.
« To find the length of Bedroom 1, why do we put the
variable in the denominator of the second fraction?
It corresponds to 2 meters in the scale.
@ . What is the actual perimeter of Bedroom2@ meters
Need Another Example?
Refer to the diagram on the student page. What is the actual
area of the hallway32 m*

Gulded Practicg

Formative A ssessment Use these exercises to assess
students’ un derstanding of the concepts in this lesson.

-&Ef: . If some of your students are nol ready for
SeLas T assignments, use the differentiated activities below.

€D @ Pairs Consult Have students work in pairs to
complete Exercises 1-4. For Exercises 1-3, have them create a
drawing to aid them in completing each probfSn. 4

0 @ Trade-a-Problem Have students work in pairs to
create their own multi-step real-world problem involving a
scale drawing. Have them trade their problems with another
pair of students. Each pair solves the other pair's problem.
Then have them meet back together to discuss and resolve
any differences®1, 4

578 chapter 7 Geometnic Figures

A
L
TV
vem § ; _
i_i:
: il
lui !
*E—l:‘
em
- =
a2 e

60 km

3. Yasmih is constructing a scale model of her room.
The rectahgular room is 25 centimeters by -
20 centimeters. If 1 centimeter represents 0.25 meters
of the actual room, what is the scale factor and the
actual aréa of the roomMPusrshes 1 md 4

¥,
.E.ausﬂ

4 @ Building on the Essential Questianoizin how you O f“ &"i
could u=e a map 1o estimate (he actual distance between
Miami, Forida. and Atlants, Georgia.

Sample answer: Use the scale given on the

map to estimate the actual distance,

Guided Practice EJ

1 On amap. the distance from Akran o
Cleveland measures 2 cantimeters, What
Is the actual distance if the scale of the
map shows that 1 centimeter is equal to |
30 kilometarstEaye 1

4. Aftioor plan for a home Is shown at the left where 1 centimeter
represents 2 meters of the actual home. What |s the actual

area of bedroom 17

Length of Bedroom 1. Width af Bedroam 1.

| |-.-4:|| = fhoor n I|||-I,--- = floor plan
TR e TR T < oclunl
iw=8 Fng comen prooyc n=2 T eroas progycn
w8 X2

S0, the area of bedroom | (58 2 or 16 square meters,
—
| Gok i+ Do this probleri 1o find it

d. Wit js the actual aren of bedroom 37

2. Ap englneer makes a model of o bridge
uslng & scale of 1 centimete | meter, The
length of thie actual bridge is 50 meters.
What is the length of the mod@i@aps 2

50 cm

_——

o

Hew well de you undershand
| scale Jwﬁns:? Civcle Hae
imane that applies.

Clens Mes <o

Cizse pu P f

ey ms v s
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4. Solve a problem involving a scale drawing.
@ . What is the scaled centimeter = 2 meters
« What do we need to fincthe area of Bedroom 1
€D . How do you know that this problem requires multiple
steps to solvePFirst we need to find the dimensions of
Bedroom 1. Then we need to find the area of Bedroom 1.
» To find the length of Bedroom 1, why do we put the
variable in the denominator of the second fraction?
It corresponds to 2 meters in the scale.
Q@ . What is the actual perimeter of Bedroom2@ meters
Need Another Example?
Refer to the diagram on the student page. What is the actual
area of the hallwayA2 m*

Gulded Practice

Formative A ssessment Use these exercises to assess
students’ un derstanding of the concepts in this lesson.

E' 1 If some of your students are nol ready for

SHLan T assignments, use the differentiated activities below,
D @ Pairs Consult Have students work in pairs to
complete Exercises 1-4. For Exercises 1-3, have them create a
drawing to aid them in completing each probl&w. 4

D @ Trade-a-Problem Have students work in pairs to
create their own multi-step real-world problem involving a
scale drawing. Have them trade their problems with another
pair of students. Each pair solves the other pair's problem.
Then have them meet back together to discuss and resolve
any difference<®

1 On a map. the distance from Akran o
Cleveland measures 2 centimeters, What
Is the actual distance if the scale of the
map shows that 1 centimeter is equal to |
30 kilometarsPEaye 1

60 km

The rectangular room is 25 centimeters by

aE‘maI atea of the roomPusrsie 1 wid 4
o 3125

Mizmi, Forida. and Atlants, Georgia.
Sample answer: Use the scale given on the
map to estimate the actual distance.

578 chapter 7 Geomeinc Figures

im) ; -,.:. i 4. Afioor plan for a home Is shown at the left where 1 centimeter
| i | represents 2 meters of the actual home. What s the actual
& acle area of bedroom 17
ol |E mem Length of Bedroom 1, Width of Bedroom 1,
i{
tong |l Lem_dom = foor pla Lem _ 1< - fioor plan
lg TR = actual Twm ¥ = aciual
|-
i i fw=8 Fl cooes poscEs =2 N e oS prosyei
2 i ! wmg X
- l":"“""" . So, the area of bedroom | 188 2 of 16 square meters,
i —
Lo _ Gok i+ Dothis problem to find out.
3 /3 d. Wiat |5 the actunl area of bedroom 37
42 5

Guidéed Practice éj

3. Yasminh is constructing a scale model of her room.

20 centimeters. If 1 centimeter represents 0.25 meters Rat 1ﬁ. I-H_
of the actual room, what is the scale factor and the

\ ™
‘-g_:m‘uu'h&l-ﬂdq-ﬁﬁ:lainhnwyau D
could use a map 1o estimate the actual distance between

2. An engineer makes & model of a bridge
uslng & scale of 1 centimete | meter, The
length of thie actual bridge is 50 meters.
What is the length of the modéiRapes 5

50 cm

——

How well de you undershand
scale drauings? Civcle Hhe
imane that applies.

Clems
t Cizse

ey ms v et
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ENGAGE ExplORE EXPLAIN ELABORATE EVALUATE

Practice and Apply

Independent Practice and Extra Practice

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

Levels of Complexity
The levels of the exercises progress from 1 1o 3, with Level 1
indicating the lowest leve| of complexity.

e My Hsmewors

Independent Practice

D Use Math Tool#find the actual distance between each pair of locations
In South Carolina. Use a ruler to measure:- . * 1-2. Approximate distances are given,

Exercises
1-5, 10-16 6,17-19 7-9
Level 3 . .
Level 2 b
i Columbila and Charlestoh4 km 2. Holyweod and SumteA30 km Level1 * .
Ay Suggested Assignments

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

Find the length of each model. Then find the scale fattet 0~ 0

4 2t
—
L AL ‘ Approaching Level 1-5,7-9, 18,19
ey o @ | o Level 1-5 odd, 6-9, 18,19
‘ — s -
12 em: 26 cm;,
s sl @ | Beyond Level 6-9, 18,19
5. A model of an apartment is shown where Y S " Pre——
1 centimeter represents 4 meters in the actual i i
apartment. Find the actual area of the master Masier
sl p
bedroom. Exmale 4 Py i
§ 2 |

Lesson & Scale Drawings 579
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=) MATHEMATICAL PRACTICES

2 Reason absiractly and quantitatively. B

3 Construct viable arguments and critique the 9
reasoning of others _

4 Model with mathematics. 6.7

5 Use appropriate tools strategicaily. 1. 2. 10-13

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

situations. ;

&

SUE

Use this activity as a clos  ng formative assessment before
dismissing students from  your class.

Tell students that amap  has a scale of 1 centimete80
kilometers. Have studen ts write how they could find the
actual distance between two points shown on the F‘h
students’ work.

Waich Out!

Common Ermror Students may incomrecily set up their
proportions to find the measurements for the actual
object Have students check their answers to make sure
they are reasonable.

6. S Modal with Mathematlér's: 1= the araphle nevel frames below
The scale an the map shows that 1 centimater is egual ta 75 meters, if the red line
represents the path they took. how far have Ahmed, Mohammad, and Mahmoid
traveled since they |eft the lake? Each souare on the map s 1 centimetar lang

1275 meters

{)b H.0.T. Problems Higoe 0100 Thinking

7 = Model with Mathematid: the giid paper, create o
scale drawing of a room In your home. Include the scale
thit you usad See students' work.

8. D Reason Abstractip stotuz of o camel |
was made using a scale of 3 centimaters = | 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 :
the statue is 579 centimetas ke

3r; about 1,93 meters or 1 meter 93 centimeters

9. '5 Justify Concluslon@cicrmine whether the following statement is
olwoys, sometimes, of pever true. Justify your reasoning

i the scode foctor of @ scale drowing is greater than ane, the scale
drowing 5 lorger than the octual object

always: Sample answer: A scale I'n:tur:ﬂ'lem that 3 units of the
dranwing Is equal 1o 1 unit of the object. so the scale drawing or model will
be larger than the actual object.

Uncorrected first proof - for training purposes only
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AT Wy Harmewoe
Extra Practice
SUse Math ToolsFind the actual distance between each palr of cities in New Mexico.
Use a ruler to measurei0-13. Approximate distances are given,
10, Carlstad and Artesif® = 1. Hobhs and Eunic@0 km
lem _1om
iy TRe G0
Ixa=2%2
ArTh
12. Art=sia and Eunicel30 km 11 Lovingion and Carlsba802.5 km
. Find the length of the mode!, Then find the scale factor
The § of an actual bird Is shown at the right
294 emy
Tom =08 om
Copy and SolveShow your work on a separate plece of paper.
15, A model ol a tree Is made using a scale of | 16, A map of Bakersfield has a scale of
1 centimeter = 3 meters. What 5 the haight of 1 centimet=r = 3.2 kilometers. If the city
the actual tree f the height of the modat i 13 centimeters across on the map,
i = 1l cemtimaters 33 meters what Is the sCtusl distance across
i the oity?  41.6 kflometers
:, 17. Torck is creating a scale drawing of the area of his school The
i rectanguiar drawing shows the length as 50 centimetars and the widtn
s as 475 centimeters. The drawing uses a scale of 1 centimeter = 36 centimeters.
§ What is the actual area of the school in square mete3L8
—_

Uncarrected first proof - for fraining purposes enly
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Power Up" Test Practice

Exercises 18 and 19 prepare students for mere rigorous
thinking needed for the assessment.

1B.| This test item requires students to explain and apply mathematical
concepts and solve problems with precision, while making use o1

structure.

Depth of Knowledge | DOK2

Mathematical Practice| MP1

1 point Students correctly answer the question;

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

Depth of Knowledge | DOK3
Mathematical Practices  MP1, MP3

Scoring Rubric

2 points Students find the dimensions and explain
their answer.

1 point Students find the dimansions but fali to

explain their answer OR students have &
mathematical error in finding the
dimensions but explain thelr answer
based on the mathemalical error

582 chapter 7 Geometric Figures

Power U'P'- Test Practice

18. A landscape designer creed a scale din wing beech that wil be
garden as shown. The acthmddth of the  bench fmeleds, and { he
height s 1 meter. Fill in cadipxto comp  jete theelig statem ent
a. The scole of the drawing | 1 ERnIe Elﬁi 1 meter .

3 o

b. The height of the scale urumuuﬂ 1 CEnmEte(s)

19, A scale otawing of @ doctor's office is shawn, What are the | |
actusl dimensons o 1 the doctor's office? Explain how you
Tound your anywe - Pacter’y 1im

- icw
12 m by 18 m; Sample answer: Set up and solve

praportions 1o find the actual length and -

Aem _2em Tem _ Jem
width: oo = and o= o

LL G TALR

' Spiral Review

20, A carpenter sawed a plece of wood into 3 pleces. The ratio of wood pleces
is 1:3:6. The longest piece is 075 m langer than the shortest plece
Use the drow o diagram strategy to find the length of the ariginal
peece,
1Sm

Solve each proportion.
2Ai=50 3= 23,8 =g 22

24. Hals nas 60 sports cards, This is 5t least sic more than thres times
as many cards as Nisreen. Write and solve an ineguality to represent the
situstion,
3g+6=60;0=18

ey s
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inquiry Lab

Scale Drawings

WHAT happens to the size of o scale drawing when It s
reproduced using a different scale?

The ownes of the ministure galf course
wanis to create a sign with an image of
the 18t hole on & Use the dimensions
showe) 10 Create & scale diawing using

the Geameter's Sketchpad®. Use the scale
1centimeter = 3 meters

Hands-On Activity

Determine the length the 6 meter side and the 12 meter side will

be In the drawing
Scale Length Scale Length
lom_=om lom _sxem
Im &m Im Em
1"6=3x 1 12=3x
x= 2 x= 4

So, the & meter side will be 2  centimeters and the 12 meter
sidewillbe & centimeters in the drawing.

Create the drawing using & dynamic geometry software. Then fill
in the comect length for 2ach line segment.

) Launch the Lab

Hands-On Activity

Focus narrowing the scope

Objective Use Geometer's Sketchpad® to calculate
measurements for scale drawings.

Materials: computer with Geometer's Sketchpad” software o

other dynamic geometry software
Coherenceconnecting within and across grades
Now Next

Students use Geometer's Sketchpad® Students will Lse scale Ihetor o reduce
to caltulate measuiements o scaks wnd enlisrge [|giees on the coorinale
drawings plane

Rigor pursuing concepts, fluency, and applications
See the Levels of Complexity chart on page 584.

ENGAGE EXPLORE ExpLalN ELANONATE EVALUATE

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

O @ Explain to students that the scale s 1 centimeter =

3 meters because they need to use a unit that makes sense
for a scale drawing.

Ask:

« What ratio represents the length of the 6-meter side in the
Sketchpad drawing to the actual length of the miniature golf
L‘ourse?«?-mn_l-

How will yau find the lengtMirite a proportion, cross multiply,

and then simplify.

Inquiry Lab Scale Drawings 583
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EMGAGE EMPLORE EXPLAIN ELABORATE EVALUATE

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

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

Exercises
1 2 34
Lovel 3 . .
Level 2 ¢
Level 1 ‘ .

t,“'.-.i Investigate
=i

D @ Pairs Discussion Have students work in pairs to
complete E xercise 1. Have them show their solutions to
another pa ir of students and discuss any differen@4, 5

r.dm Analyzé and Reflect

O @ Gallery Walk Have students work in pairs to draw a
scn:le dra wlng of something in the classroom. Then post the
scale dra wings around the room. Have students walk around
the room and select a scale drawing. Have them determine the
adual m easurements of the item shown in the drawing.

@ras

)
@\ Creafa

’ Students should be able to answer “WHAT happens

to the size of a scale drawing when it is reproduced using a
different scale?” Check for student understanding and provide
guidance, if needed.

inyestigate

Work with a pariner. Use a dynamic geometry software.

1. Duse Math ToolaThe owner wants a different size Image of the 18th
hole to place on the scarecalds Lise the scale | centimetemeters,
Fill in the new lengihs of the line segments and draw the new scale drawing
on the screen below (Hint You don't have to redrw the figure. Try clicking
and dragging on the sides of your first drawing to adjust the side lengths)

-,_, Analyza and Refléd
AC----d-c

1 What happened (o the size of the scale drawing when the scale changed
from 1 centimetes 3 meters 1o 1 centimeter & meters?
The drawing became tmaller

£,
.ﬁf_i_;. Create

3. D Reason Inductivelgupnose you drew the miniature golf hole gain at
the scale 1 centimetes 2 meters. Would the slze of your drawing be larger
of smalier than the drawing In the Activity? Explaln

Sample answer: The drawing would be larger because one centimeter
would represent a lesser length of the actual golf hele.

a4 WHAT happens to the size of a scale drawing when i |s reproduced
using a different scale?

Sample answer: The drawing will be larger if a single unit of represents a
I=szer length. The drawing will be smaller if a single unit represents a
greater length.

oprery s ey e

584 chapter 7 Geometric Figures
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Lesson 5

Draw Three-Dimenslional Figures

&) Real-World Link

Naw York Cityin art closs, Rasheed studied buildings known for SRR e

thelr unusual architecture. He studied the Flatiron Buliding shown,
Three-dimensional igures, such as the Fiatiwon Building. have |

width, and height. They can be viewed from dilerent perspectives,
Inchiding the side view and the fop view.

) Mathematical Practices
Li4

1 What Is the two-dimensional figure that makes up the side view?

rectangle

2. What is the two-dimensional figure that makes up the 10p view?
triangle

3. Sketch the side view ol the 4. Sketch the top view of the - -
Flatiran Building. Flatiron Building.

=w
=4

5. The top view, side view, and front view
of a three.dimensional figure are shown
below Sketch the figure.

B EE 6

o (9 P e TNt [ B Pt o s Sty et

Focus narrowing the scope

Objective Draw three-dimensional figures given the top, side
and front views.

Coherence connecting within and across grades

Previous Now Next

Szons found (e . Students draw differemt | Studenits will sl
VOIS B Al wirws of three- e shapes ol ditterent
el ol Uwen-adimangean dimenshonal figuies, cross sécthons of thire-
fignes dimentional Hgures

Rigor pursuing concepts, fluency, and applications
See the Levels of Complexity chart on page 589,

ENGAGE EXPLORE EXPLAIN ELABORATE EVALUATE

Ideas for Use

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

& . I® Before beginning the Real-World Link, give
students concrete objects such as a water glass,
a can, or a geometric solid. Ask them to hold the object at eye
level, draw the two-dimensional figure they see, and label what
side they were viewing. They should repeat the process Tor

different views® a e 7

ye- -
’Wmmmmﬂ ;
Shade the circle(s) that applies.
DPerseere aitr Problems ) thse Mt Tocs N
@ Regson Aasiracty ®) a2 to Precmir l
@ Comstrict = Argument D Mz U= 0f Struchioe
i (D stoce! with Vathemates (D) e Fepmstod Szmmone Uncorrected first proaf - for fraining pufpe
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ENGAGE EXPLORE EMPLAIN ELABORATE EVALUATE

Ask the scafiolded questions for each example to differentiate
instruction.

1. Draw top, front, and side views of a three-
dimensional figure.
@ . How many line segments does the top hod?
+ What two-dimensional figure hos three fine segments?
triangle
« What shape is the top ond bottom of the figure?
triangle
@ - What figure would you see from aboveingle
the side?rectangle the front?rectangle
@ - Name the figure in Example tHangular prism

2. Draw top, front, and side views of a three-

dimensional figure.

@ - Form a cone with a piece of paper. Fold the paper so
the bottom is flat, then hold the cone so you can view
it from above. What shape do you setircle

« Look at the cone from the front. Whot shape do you
see? a triangle
« What shape is the sided triangle

€Y - What figure would you see from abovftle
the side?triangle the front Ariangle

€ . Name the figure in Example Zone

Need Another Example?

Draw a top, a side, and a front view of the figifree Answer

Appendix.

Draw a Three-Dimensional Figure

You can draw different views of thiee-dimensional figures. The most
common views driwn are the top, side, and from views

The top, side, and front views of a three-dimensional figure can be uséd
o drinw i comer view of the figure.

1. Oraw a top, a side, and a front view top
of the figure at the right.

The top view s a triangle.
The side and fropt yiew are rectangles. —
top (] et

el |

2. Draw a top, a side, and a front view
of the figure at the right.

The top view s a circle.
The side and front view are thangies

®AA

" s | GO iF7 Do this problem to find ot

side

at the rnight

D a.Draw a top, a side, and a front view of the figlre

oprery s e e
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3. Draw top, front, and side views of a three-
dimensional figure.

@ . What figure do you see from abovesttangle
the side?rectangle the front?rectangle

3. Draw a top, a side, and a frant
view of the video console shown.

Teion ew ik afaciuiigs Plass Figures €@  Nome the figurerectangular prism
The side and fronk views are i« sorme st €Y « Which faces are congruentpposite faces are
also rectangles :::"“"' ‘ congruent; top and battom, left side and right side, front
Egunct tock ot biamfler. | and back
et Sttt ot I « What other characteristics do the opposite faces
| R teowen shore? Sample answer: They are parallel,
Need Another Example? -
we Draw a top, a side, and a front view -
( I Dot ey — of the figure See Answer Appendix, w
b. Draw & top, a side, anc a front view of L = ‘

the tent shown

4, Draw a three-dimensional figure.

€D . Use centimeter cubes to bulld the figure. How do you
know the figure is two cubes tall in the middle?
The middle of the side view is two tall.

* Why is the front view two cubes tollShows that

4. Draw a comer view of the tog e freet the middle
three-dimensional figure whose top/ 100 F1 [ € « What part of the figure does the top view
side, and front views are shown. represent?the base

(Step ] Use tne top view to draw the base

of the figure. 3 1-by-3 rectangla. &

C@ Add edges to make the base a H'E 8

« What are the dimensions of the rectangkby 3

» How does the side view help you complete the

drawing7The side view shows the only part that is 2 cubes
tall is the middle.

€ . How does using isometric dot paper make it easier to
draw a comer view of o three-dimensional figure?
See students’ work.

Need Another Example?
Draw a cormner view of the three-dimensional figure whose top,
side, and front views are showfiee Answer Appendix.

solid figure.

{E Use the side and front views to
complets the figure
frai e

]

i Gek tF7 Do this probiem to find out. @
©. Draw & comer view of the thres- top
3 dimensional figure whose top. side, E
H and front views are shown.

top side front
SR =SSR EE

Lesson 5 Draw Three-Dimensional Figures 587
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5. Draw a three-dimensional figure,
@ . Use centimeter cubes to build the figure. How does the
top view help you build iffhe top view shows the base
of the figure.
€ - What part of the figure does the top view represent?
the base
+ What are the dimensions of the rectangeby 4
» How does the side view help you complete the
drawing?The side view shows the only parts that are
2 cubes tall are at the back.

€D - Could you draw this figure using only the top and front
views? ExplainNo, the side view shows that the figure is
only one cube tall in some sections.

Need Another Example? top side front
Draw a comer view of the _L_ 1] il

three-dimensional figure L
whose top, side, and front 131
views are shownSee

Answer Appendix.

Gulded Practice

Formative A ssessment Use these exercises to assess
students’ un derstanding of the concepts in this lesson.

&3 | If some of your students are not ready for
SELe ) gssignments, use the differentiated activities below.

1 €@ Paired Heads Together Have students work in
pairs to solve Exercises 1 and 2. Allow students to use
concrete materials as needed. Students complete the first
exercise, then turn to their partner and discuss their answers.
Students repeat this process for Exercise 2, building the
figure with cubes first before drawing it on dot pBas

€ @ Trade-a-Problem Have students create their own
top, side, and front view of a figure, similar to Exercise 2.
Students trade their drawings, draw each other’s figure, and
compare solutions. If the solutions do not agree, students work
together to find the emor® 1,4

5. Draw a corner view of the op
three-dimensional figure
whose top view, side view,
and front view are shown,

[Btep 1] Use the top view to draw the base
of the figure, a 2-by-4 rectangle.
(Step 3| Add edges to make the base
a salid figure

(Step 3| Use te side and front views
o complete the figure

Guided Practice EJ

1. Dvaw a fop, a side. and a front view of the figuempe 1.7 '-; e ——
v side frnd L.
2 O/ O [0

2 Draw & comer view of the threedimensional figure whose top view,
side view, and tront view ane showfluele &%

H B B @
Rate Yourself!

3 @mummwdm How cemftident ave you about
drawing the different views of a three-dimensional figure | Avawing Haree-Almensional |
help you have a better understanding of the figure? Hgwees? Check Hae ex Hialk

Sample answer: The different views help you to see | ArThes- k
what two-dimensional shapes make up the three- @ & @ |
dimensional figure. [ ,

T
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Independent Practice

Draw a top, a slde, and a tront view of each figure: . (-0
-

L G

il

£ Draw a top, a side. and a front view of the eraser

.

shgaam, .. |

DrmammmmhMMMUﬂmwm

side view, and front view are showm.

Lt

7

4 p e

B B

- ®

6. Name a real-world object that hias a top view of & triangle. and a sde and fromt
wiEw at are each rectangleBee students’ work.

Uncorrected first proof - for fraining purposes enly

_Geomelr

EXPLE

EXPLAIN ELABORATE EVALUATE

Practice and Apply

Independent Practice and Extra Practice

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

IRE

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

Exercises
1-5,12-15 6,7, 16-20 B-1
Level 3 i .
Level 2 L
Level1 P .

Suggested Assignments

You can use the table below that Includes exercises of all
complexity levels to select appropriate exercises for your
students' needs,

@ | Approaching Level 1-5, 7-9, 11,19, 20

@ |onLevel 1-5 odd. §-9, 11, 19, 20
@ | BeyondLevel 6-11, 19,20
G-I_y,

Lesson 5 Draw Three-Dimenslonal Figures 589
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##) MATHEMATICAL PRACTICES

1 Make sense of problems and persevera in 10

solving them.

3 Construct viable arguments and critique the 91118
reasoning of others 1 —

4 Model with mathematics 7.8

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

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

Have students write how knowing how to draw three-
dimensional figures hel ps in finding the volume of three;
dimensional figuresSee students’ work.

7. D Model with Mathematidse Quetzaicoatl
pyramid in Mexico Is shown., Use the photo o
sketch views from the top, side, and front of the
pryrarmid,

e

L] freey

3] A A

C'B H.0.T. Problems i 0ide Thiking |

8. D Model with Mathematicioose on abjéct in your classroom or in
youf home. Skelch any view of the abjecl. Choose among a top, & side, of
a lront viewSee students’ work

9. D Which One Doesn't Belongeniify the ligure that does not have the
same characteristic as the other three. Explain your reasaning

© wn o [
triangle; it is the only Mmh;ww. -

10. 2 p e with Prok iwaw o thiee-dimensional figure in which
the front and top views each have a ine of symmetiy but the side
wiew does nofSample answer:

n @ Reason Inductivelpcicimine wheiher each statement is alwoys,
SINTIETIMEE. Of NEVET ITUE.

a. The bases of a cylinder have different radEvet

b, Two planes intersect in a single pu‘]ﬂf""'

. Three planes do not intersect in a poiiPMetimes

e
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Extra Practice

Draw o top, a side, and a tront view of each figure.
n . \ A\ 1. A
i 1
- e\ / y
bup 1/’

| >
o A A

Draw a comer view of each three-dimensional figure whose top view,
side view, and and front view are shown.

DEE @ [ OAA

Draw a top, a side, and a front view of each figure.

.. ;’"ﬁ"-.
_____3
-
L I.“_ =
ala
8. '9 Find tha Ervoi\hmed drew the sioe. top,

and front view of the figure shown at the right.
Find his mistake and comect it

ks -] ot

The top and side view should be switched.

Geometr

Find the Error In Exercise 18, Ahmed mixed up the top view
and the side view. Suggest to students that they imagine lookin
down on the figure from above to see the correct top view of

the drawing.

Lesson 5 Draw Three-Dimensional Figures 591
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power Up! Test Practice

| ]
Exercises 19 and 20 prepare students for more rigorous Power U'P * Test Practice
thinking needed for the assessment. -
_ 19, The top, side. and front view of a figure made of cubes are shawn

19, | This test item requires students to explain and apply mathematical i ay Fousit side

cancepts and solve problems wilh precision, while making use ¢ ; EEER g E :

stucture. | |

Depth of Knowledge l DOK1 i Which of the folleing conb e reproted bythe  sewiSelect all that apply.

Mathematical Practices  MP1, MP4 _ = "

Scoring Rubric | I I =

- L

1 point | Studenls correctly answer the question|
20. This test item requires students 1o analyze and solve complex real- | 20. Draw the front, top, and side views of the three-dimensional figure

worid problems through the use of mathematical toals and models ' STIONR) SLEIE TENT .

1 | A

Depth of Knowledge | DOK3 : s i3

Mathematical Practices  MP1, MP4 | % gﬂ []Cﬁ

2 paints Students comectly draw sach view of

the figure.
1 point Students cofrectly draw two of the views  Spiral Review
of the figure. | Identify each figure as a line segment, line, or ray, Then name each figure
using symboisS 63
F. - x 72k 23 ¢ ¥
e “\‘0 —
; line WX orXW rayDR line segmentEF oF E

Describe each palr of lines as Intersecting, perpendicular, o parallel, Choose
the most specific termiG1

Intersecting paraflel perpendicular

592 chapter 7 Geometric Figures
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Vocabulary Start-Up ﬂ m

e e ]

Fremegnl

Lesson 6
Cross Sections

HOW coes goometry us
dracrdee ik werid w‘!

A piiiimis a thiee-dimensional figure with at least two paraliel.
congruent faces calletinges that are potygons. fyramids o three- e
dimensional figure with one base that s a polygon Its other faces 'M )
ore triangles.

pinm
Write prism ot pyramid on the line below each figure. ““‘:‘u
oy
plane
coplanat
i
podyhedron
ol
tace
wenes
dingonal
e Bl
yimder

cone
oEl secton

4 Mathematical Practices
LS

The Heroes Arts Club is shewn below Is the shape
of the building a prism or pyromid? Expilain
faces.

7 -~ ? e

‘Which®Mathematical Practices diy use?

Shade the circle(s) that applies.
Drersevere nein Problems (&) the Mab ook
@ Regson Asiractly (® attenc to Frecsion .
@ constrict = Aegement (D) Maks L= of Sructare —
Dbl v sstmmstes (B v ' Uncarrected first prost - for fraining pufposes <

Focus narrowing the scope
Objective |dentify and draw three-dimenslonal figures.

coherente:onnecﬂng within and across grades

Previous Now Next
Students drew different Students name parts Students will deaw and
wiews of three ' of three-dimensional ) uso nels of thive-
dimensional figues figures and Identity the dimensionsl Bpules i fnd
shape of o cross sectlon,  suifice area
of the figure

l!lgor pursuing concepts, fluency, and applications
See the Levels of Complexity chart on page 597.

ENGAGE EXPLORE ExpiLain ELABORATE EVALUATE

Ideas for Use

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

¥ Circle the Sage Poll the class on which
_ ~ students know the vocabulary words in the list.
Have those students, the sages, spread out in the room. The
rest of the class each surround a sage. The sage explains what
he or she knows, while the other students listen and ask
questions. Students return to their seats and report on what
they leamed® 1.6

Alternate Strategy

€I Have students work n pairs. Provide each pair with a net
of the objects in the activity. Students cut out the figures and
tape the edges together. Then discuss how to name the
figures and what the base(s) might i%.1,3,5

Lesson 6 Cross Sections 593
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ENGAGE EXPLORE BEMPLAIN ELAHBORATE EVALUATE
ETeach the Concept _ [
Ask the scaffolded questions for each example to differentiate I Identify Three-Dimensional Figures

instruction. )
/A planeis a flat surface that goes on
forever in all directions, The figure ot the

Example 2 aopcceey e
A8 and OC sreoplanabecalise they lle in

e same plang. They are of ikl

1. Identify figures. because they will never Intersect, no matter
@ . How many bases does the figure havk? hiaw Yar they are extended.
» What shape is the basepentagon Just as two lines in a plane can intersect or be parallel, there

are different ways that plapes may be refated in space.
+ Is the base considered one of the facaes

* How many foces does the figure hové? /%
@ - Does the figure hove paraliel bosead —
o Is the figure o prism or pyramiggramid Thest ave called
« Identify the pyramicpentagonal pyramid e
@ - What are skew linesBines in the same plane that do ks planes G o th:mdtrrnenfslanu t| I:lglur-.lﬂm
¥ I a three-aimensional Tigure wi At surfaces that ane pelygons.
not intersect. | Pelygens Prisms and pyramids are both polyhedrons. Some terms nssoclated
« Since they do not intersect, ais andTU skew lines? ke "‘""_‘:":'"""" with three-dimensional figures are edge, face, vertex, and diagonal,
Explain. No; they are not skew because the lines that o s |
contain those segments do intersect. | Sider | Mame
Need Another Example? W ey
Identify the figure, Then name the bases, faces, edges, and 5 e
vartices. See Answer Appendix. ? Wertngen
' actages |
5 _m I b
= _,;rﬂ:_d_ Notice in the figure abovisC anDA da nol |ntersect. These seginents

- are not paralie] because they do not fie in the same plane, Lines that do
not Intersect and ane not coplenar are caliitw lings

There are also solids that are ot polyhedionaiindsts a
three-dimensional figure with two parallel congruent circular bases
connectad by a curved surfacecdne has one circular base
connected by a curved side to a single vertex.

3

ey ms e et
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Identify the figure. Name the bases, faces, edges, and vertices. Then
Identify a palr of skew lines,

The figure has one base thai is a penagon, 5o
It is a pemtagonal pyramid

base RSTUV

faces: RSTUV. QVR. ORS, QST OTU QUV
edgeOR. 05, OT, QUOV.IR RS ST.TO.OV
vertice: QRS T UV

skeww InesdV ana TS
2. " C  The figute has rectangular bases that are
4 parallel and congruent, so It i a rectangular
. b
bases: ABCD and EFGH. ABFE and DOGHM,
ADHE and BCGF .
tecen: ABCD, EFGH. ABFE. DOGH, ADHE. BCGE'  gommen Error
Mmmmﬁfﬁﬁ B ]
vertice: A B.C.D.E FG. H ““‘*"":_‘:"""
b e h -
shw EnesAL anFG g o ma sy A L
— it e . s
[_ Gat k7 Do this problemm to find out. |1“':H_J
a 1 figurs name TTRANGUIAT pyramid
base ML
" { taces JML JKM, KML JKL
IR R JL TR AL

\nrﬂcu"r’l"‘“”
skew lines - Sample answelW andlT

t Identify Cross Sections

The intersection of a solid and & plane = callaioss section
the solid.

2. Identify figures.
& . How many bases does the figure have?
« What shape are the baseggctangles
« Are the bases considered two of the facyes
« How many faces does the figure haveé?
+ Two faces that can be considered bases are ABCD
and EFGH. Are there any other faces that con be

called bases? If so, what are theyés; ABFE and DCGH,
ADHE and BCGF

@ : Does the figure have paralle! basey®s
. ;lnw many different sets of bases can this figure hove
+ Is the figure a prism or pyramigrism
« lcdentify the prismrectangular prism
« AE andFG are two skew lines. Name another pair of
skew linesSample answerBF andGH

@ - In three-dimensional space, can there be skew planes
Explain your reasoninmo; Sample answer: Lines are
two-dimensional figures, so they need three-dimensional
space 1o be skew. Planes would need four-dimensional
space in order to be skew.

Need Another Example?
Identify the figure, Then name the bases, faces, edges, and
vertices. See Answer Appendix.
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3. Identify cross sections.
€ . In your own words, what is o cross section?
See students’ work.

+ What is the shape of the base of the pyransq@are
« If you slice the pyramid parallel to the bose, what
shope will result%quare
LY . I you slice o square pyramid ot an angle, what shape
will you seeRrapezoid
@ : Describe a realworld example of the use of a cross
section, See students' work; examples may include cutting
down a tree and counting the rings, or slicing vegetables.
Need Another Example?
Describe the shape resulting from a

vertical, angled, and horizontal cross _“ \
section of a trienguiar prisertical: [

rectangle; angled: trapezoid; horizontal;
triangle

Gulded Practice

Formative A ssessment Use these exercises o assess
students’ un derstanding of the concepts in this lesson.

@ 2| If some of your students are not ready for

=

SRS assignments, use the differentiated activities below.

D @ Rally Table Have students work in teams to solve
Exercise 1. Allow students to use concrete materials as
needed. Students take turns naming the bases, faces, edges,
vertices, and skew lines for Exercise 1. Have them trade their
solutions with another team and discuss any differences.
Remind students that AQRS is the same as ARTD. 4

O @ Pairs Discussion Have students work in pairs to
research the Platonic solids and construct the solids out of
aper. Then have them discuss and draw vertical and
orizontal cross sections of the solids. Have them trade their
drawings with another pair of students and discuss any
differences. Remind students that the cross sections may look
different depending on how the solid is sittf®m, 4

3. Describe the shape resulting from a vertical, angled, and
hortzontal cross section of a square pyramid,

l &>

R

Vertical Slice Angled Slice Harizontal Slice
The cross section  The cross sectioh  The cross section
Is a triangle Is & trapezoid s a square
“. || Gek 1T Dothis problem to find out.
Sample anywer:
v, Yertical: rectangle; b Describe the shape resulting fram a vertical, angled, and

angbed: oval;
hotizomal: circle

Guided Practice ﬁ

1 |dentify the figure. Then hame the bases, faced 2. Descilbe the shape resulting from the
edges, and verfices. Then, identify a pairof |
skew lines. famples 1-3)

[ = _’i figure name: Tianguiar prism
F i .,:E U bases: GRS and TUV |
\,

QRS, TUV. QSVT. SRUV.
faces: ROoTU

ORRS. GSTTOV TV, as
edges 0T, RUSV [

vertices: 0. RS, LUV [
skew lines-Sample answerSV andTU

hotizontal cross section of a cylinder

cross section showri iy 7 trlangle

|. Rate Yourself! |
Are you remdy ko mave awl

3. (& Building on the Essential Questitayw can Snde the sectiy thah astien|

knowing the shape of the base of a three-dimensional - P
figure help you name the figure?
Sample answer: Some three-dimensional figures are

named by their base.

TR

Uncorrected first proof - for training purposes only
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SE ExplORE EXPLAIN ELABORATE EVALUATE

F;ractice and Apply

Wy Hamewor

Independent Practice
Independent Practice and Extra Practice

Identify each figure. Name the bases, huudnﬂ. and vertices. The Independent Practice pages are meant to be used as the

TEon, Iority & poly.of shawe ety homework assignment. The Extra Practice page can be used

n % 2 - for additional reinforcement or as a second-tlay assignment.

Fy ‘\ 4
e od j Levels of Complexity
7.7 P The levels of the exercises progress from 110 3, with Level 1

indicating the lowest leve| of complexity,

figure name: irangular pyramid Im.w hexagonal pyramid 9 Plexity

bases: ACD bases: MNOPOR Exercises

faces: ACD, ABD, ABC, DBC | taces:  MNOPOR. LMMN, LNO, LOR, LPO, 1-5, 14-18 6-8, 19-21 9-13

LOR. LRM Level 3 4 -
wdger: ABBCLDADACED edges L[N, [0 I, LD IR, = i
NN, NG ,OF PO, OR AW i

vericos A8, €D vetcos: & M. N, 0, .0, B it § o

skew lines: Sample answeiD andaC shuw lines S8mple answell and®0
Suggested Assignments

DErciDs !ie Shags Feesitng Som Sach CIoss BcYhgh You can use the table below that Includes exercises fo all

“ A complexity levels to select appropriate exercises for your
gz’__;?f students' needs,
. wiangle @ | approaching Level 1-5,7-9, 20,21 |
6. A baskethall Is shaped ke a sphere . m OrtLevel | -S00d 6739, 20. 21 !
a. Draw a basketball with & vertical, angled. and @ | 8eyond Level 6-13, 20, 21
hanzmtal slice. :
angled:

Y 2}

b. Describe the goss section made by each slice.
All cross sections are circles.

Common Error Studernits may have trouble with naming
all the faces of a solid. Suggest students start with the first
letter of the alphabet used to name a vertex. Name each
side with the letters moving from one side to the other in a
clockwise mannet.

1o

€. Is the baskethball & polyhedron? Explain
Mo. It has no flat surfaces that are polygons.
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) MATHEMATICAL PRACTICES

1 Make sense of problems and perseévera in

solving them.

3 Construct viable arguments and critique the 719
reasoning of others i '

4 Model with mathematics 9

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

0Dy,

3| N
SUE

2018

Formative Assessment
Use this actlvity as a clos  ing formative assessment before
dismissing students from  your class.

=

Have students explain h  ow to identify skew lines in a figure.

See students” work.

7@ Usea Counterexamplitate whether the following conjecture |s true
or false. ¥ fols=, provige a counterexample

Tivo pianes in three-dimensional space
can intersect at ane pofnt

False; two planes intersect at a line, which is an infinite number of
paints.

B Draw and label a hexagonal prism, Then identify each of the following.
Sample answers are given,

i
a. paraliel planedGHJKLM and ABCDEF i ;
b skew lines JH and E o
¢ intersecting plancGHBA and ABCDEF | e

¢\, H.0.T. Problems. wnes ocer kg 'i

9. Model with Mathematidnw the cross sections of a polyhedron,
cylinder, of cohe. Exchange papers with anothar student. Identity the

rlec-dimthﬂuﬂ-nl figures represented by the cross seciBwe students’ work.

D Persevere with ProblemBetermine whether each statement Is alwoys,
sometimes, or never true. Explain your reasoning.

M. A pyramid has paraliel faces . A prism has 2 bases and 4 faces.
never; & pyramid hos all faces, except the sometimes; A rectangular prism has
base, intersecting at one vertex, 2 bases and 4 faces, but a triangular

prism has 2 bases and 3 faces,

12. & paalisiogram cannot be & cross section of 1. A pyramid has a rectangular base.
tanguiar prsm sometimes; A trlangular pyramid has a

always; The cross section of a triangular triangle for Its base.
prism will be a triangle, rectangle, or
trapezold.

rprray s
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Extra Practice

Identity each figure. Then name the bases, faces, edges, and vertices, Then identity a palr
of skew lines.

. 1 B #
: St
Y e
BN P
B A=, e 3
. ,r_’é 3 4
v W

.ﬂ!uu namye: TRl prine

" Nason: AV and baves: BCGF
foces: BN, UThl, RETU, ST, Wit faces: ) . L DOM
BCGF
Tl ST R el m”.ﬂ.w‘bﬁ.ﬁ.“.
EH AE BF CG ,DH

verticas: B s U vertices: A B C DEFGH

shew Enes-5ample answersDH andGF

show liney; Sretie Y ]

Describe the shape resulting from each cross section.: « ©

" o &

1. @ Find the Erre€aly i identtying 2
the figure at the right. Fnd her mistake \\

and correct it e : = 3
Because there are two parallel, ‘A’"—- -

congruent triangular bases, itis a
triangular prism.

The Raure hos o
Frimmaular base.
It is @ B gialer
FyTomid

Watch Out!

Find the Error In Exercise 19, Sally incorrectly named the
figure. Suggest to students that they think of pyramids as
having a commen point, ar vertex, at which all faces mest
except the base. Have students think of prisms as having twa
bases that are opposite and paralle| to each other.
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1
powef Up' Test Practice .
Exercises 20 and 21 prepare students for more rigorous Power U'P‘- Test Practice

thinking needed for the assessment.

20. Tiw figu re shown is o sgue pyam  Id. Which of the following are cross
sectiong of the pyramic®elect sl hat apply,

20. This test item requires students to explain and apply mamemaﬁ:al |

concepts and solve problems with precision, while making use of | e
 structure. l '
Depth of Knowledge DOK1

Mathematical Practice

MP1 | & |}
Scoring Rubric : f E
1 point | Studenls correctly answer the question| |

21 Match each number of faces, edges, and vertices to the correct solid ﬂgnﬂ;_
. Figure 1

21, This test tem requires students to explain and apply mathematical ; Figure 1 Pl | Figure 2
concepts and solve problems with precision, while making use of | Figure 3
structure. -A\

Depth of Knowledge | DOK! . ' 4
Mathematical Practice| MP1
Scoring Rubric : a, 4 taces, 6 edges, 4 vertied  Figure 2
2 points | Students camectly match all three figures I b. 5 faces. 8 eoges. S vertitd | Figure 1
1 polnt Students correctly match two of the ¢ Sfaces. S eoges. S vertisq Figure 3
thrae figures |
| Spiral Review
| Name each polygon.
| trapezold hexagon paralielogram

| 25, Find the measwre of the missing angle of the polygo®0”

9y a

ey . .
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Focus narrowing the scope

Objective Apply mathematics to problems arising in the
workplace. This lesson emphasizzMathematical Practice
4 Model with Mathematics.

ST
CENTURY CAREER

' in Design Engineering
|

coherenCECGHnect[ng within and across grades
Previous Now

nvohing scile  Stodents apply the content standard to
dravsngs solve problems in the workplace

Roller Coaster Designer
1 you have a passion for amusement parks, a great
Imagination, and enjoy bullding things, you might want to
consider a carest In rofler coaster design. Roller coaster
designers combine creativity, enginesring, mathematics,
and physics to develop rides that are both exciting and
safe. In order to analyze data and make precise
caleulations, a rofler coaster designer must have a solld
background In high school math and sclence,

Rigor pursuing concepts, fluency, and applications
See the Career Project on page 602

ENGAGE EXPLORE [xiiain

y } Launch the Lesson

Ask students to read the information on the student page
about roller coaster designers and answer the following
guestions.

Ask:

« What kinds of classes should you toke o be a roller coastel
designer?Sample answer; math and science courses like
Algebra, Physics, Calculus, Geometry, Trigonometry

« What are some important things a rofler coaster designer
needs to consider when designing a new coaster?

Sample answer: how to make the coaster exciting, but still safe

Is This the Career
e you intetested In & caresr
s aroller coaster designes?
Take some of the fallowing
courses In high school to get
started in the right direction.
#Algebra  # Calculus
#Geometry  # Physics
#Trigonometry

Tuin the page 1o find @ ut how
‘miath relales 1o a caie ﬂﬁ.

~for training p

%
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EnGacE ExPLoRt EXPLAIN ELABORATE EVALUATE

VTR TR FE T TR T AT
) collaborate T

1 @ Think-Write-Share Have students write a real-world RS EVELONG (MO 116 MY A S RLGUON et e
word problem using information from the table. TI"IE_I"I have 1. Inascale drawing of Sheikra, a designer & SheiKra has a hill that goes through a
students work in pairs to share their problem and discuss any uses 4 scale of 1 centimeter = 2 meters. What  tunnel, On & madel of the 1oller coaster,
changes that may need to be made to their word problem and/ Is the height of the rolier coaster in the the hill s B0 centimeters tall and the scale s
or 50|Uli0|1¢ 14 aruwlnp"mtm 1 centimeter = 075 meter. What s the actual
height of the tunnel K48 m
2 On amode! of Montu, the height of the loop

® @ Timed Roundrobin Divide the class into team of 3 i 32 contimeters. What s the scagm = fm 5+ AN engineer s bukding a model af Shelkra, She
or 4. Give students five minutes to complete Exercises 1-5. £ ; wiihts the model ta be about BO centimeters
Each student contributes at least once in the completion of 3 Ina scale drawing 0; ;‘mw- the “""f:‘ of high tltnrame an nnrmp‘ljﬂw Trnlv :w tll\r':

the rofler coaster |5 25 centimeters, What is model Then use It find the loop height
each of the exercises. When the teams have finished, have { S paas
stuclents in a whole class setting or a large group setting the scale facio 20T of thee madel1 €m = .75 m; 60 em

discuss the solution 1,6

& Career Portfolio

When students complete this page, have them add it to their
Career Portfolio,

-c""ehcts

Design engineers use tricks to make coasters more
exciting. For example, when a coaster travels close to the
ground, the ground acts as a reference point and makes
riders feel like they are going faster than they really are)in
anather example, in 2007 designers updated Sheikra sg
that its cars became “floorless.” Although the coaster’s
200-foot, 90-degree drop did not change, it became even

§

more thrilling because there was no floor against which 2 Career Project “‘*ﬁ:* Problewsalying

riders could brace themselves. It's time to update your career portfolic! Describe a roller coaster veller :3;_:‘:%1: a5
that you, as a roller coaster designer, would create. Include the Y sengher?

ab, nheight and angle of the tallest drop, the total length, maximum i

a Uy speed, number of loops and tunnels, and color scheme. Be sure to . H

! ‘ '% Include the name of your roller coaster, % E

[l PN '

ple i 5 i

) . :

- R e i

2018

Uncorrected first proof - for training purposes only
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Chapter Review |

Vocabulary Chek

Complete the crossword purzie using the vocabulary list at the beginning of
the chapter.
Across | Dewn

2. a three-dimensional figure with two paraliel, 1. angles that share a common vertes, 4
congruent bases that are polygons commaon side, and do not overiap

4. a triangle with an angle greatar than 1, two angles with a sum of 180 degrees
90 degrees and less than 180 degrees 5. a figure with thiee sides and three angles

8. a three-dimensional figure with two parallel | g e ratio that compares the measurements
congruent circular bases connected by a | of 5 moded and the real chject

fi
curved surface 7. opposite angles that are formed by the
1. o triangle with three congruent sides Intersection of two lnes

12. segments with the same lenglh 8 athree-dimensional figure with one circular
. used to represent an object that is toe large base connecied by a curved side 1o n single
o 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. Whese two rays meet 10 form an anghe
13. a 90 degree angle

v
I'a
[ ™ i
o Plalils m )
1 ST
i v folmiriulsle
! la _ lp s
e le v 3 L
fal le,  le] [0) la
n | | | ]
[CIYI(LIVTIN|DIEIR | E N "_
- lo/ e} I 7] |m s le
?’ i ————— |_H._ [ E L v
s T SRR Y S LA
Elolulilclalslelnlale Llolnlehlulelnls
B - N E
== —
1 Blelaleielmlolnlels) (o le
E — — : la) [uf
x %lo.l PILIEIMIE NIT l|I_" T

Vocabulary Check

&L . @) Paired Heads Together Have students

SEsw  work in pairs to complete the Vocabulary Check

exercises, ensuring that each partner understands. Each

student |s assigned a number, 1 or 2. Randomly call on a

n&:mbered student to share their responses with the class.
1.6

Alternate Strategy

€ @ To help students, you may wish to give them a
vocabulary list from which they can choose thelr answers.
A vocabulary list for this activity would include the following
terms @ 1.6

« acute angleiLesson 1)

+ adjacent angledilesson 1)

+ complementary anglefesson 2)
+ CONe (Lesson 6)

« congruent segmentiesson 3)
+ cylinder(Lessan 6)

+ equilateral triangl@.ssson 3)

« obtuse anglaLesson 1)

« prism {Lesson 6)

+ right anglejLessan 1)

« scale (Lesson 4)

+ scale modellesson 4)

« supplementary anglesesson 2|
+ trianglefLesson 3)

« vertex|Lesson )

« vertical anglegLezson 1)
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Key Concept Check

m @ A completed Foldable for this chapter

should include a review of similar figures and scale drawings.

If you choose not to use this Foldable, have students write a
brief review of the Key Concepts found throughout the chaptar
and give an example of each.

Ideas for Use

@@ Have students work in pairs to discuss their Foldables.
Have them practice speaking in a collaborative setting by
sharing how they have completed their Foldable thus far and
how they could finish it. Have each student complete their
Foldable and trade with their partner to discuss any similarities
and differencedf 1. 3,5

Got It?

If students have trouble with Exercises 1-5, they may need
help with the following concept(s).

vertical angles (Lesson 1) | 1.2
complementary angles [Lesson 2) | 3
classitying triangles [Lesson 3) | 4
scale drawings (L=sson 4) 5

Use Yan

wmmumm w the chapter,

De Simition Definition

Definition Definiton

Definition

Got it?
Circle the correct term of number to complete each sentence.
1 The pont where two rays mest is the {h@

2 Opposste angies formed by the mmunnu!m1ma-e@
atjacent) angles.

3. Two angies are complementary if the sum of their measures |s
BOY).

4. A scalene triangle has f@ congiuent sides.

9 @‘ mree-dimensional figure) is used to represent objects
that ar= o0 of too simall to be drawn or bullt at sctual size.

o s v i
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@ Answering the Essentlal Question

Before answering the Essential Question, have students review

their answers to the Bullding on the Essential Question

exercises found in each lesson of the chapter,

= What are the differences between vertical and adjacent
angles. (p. 538)

« How are vertical, adjacent, complementary, and
supplementary angles related? 546)

« How can triangles be classified? 558)

= How can you use a map to estimate the actual distance
between Miami, Florida, and Atlanta, Georgja%73)

» How does drawing the different views of a three-
dimensional figure help you have a better understanding of
the figure?|p. 589)

» How can knowing the shape of the base of a three-
dimensional figure help you name the figure?ss)

Ideas fo r Use

o= @ Think-Pair-Share Have students work in
#5508 | pairs, Pose the Essential Question. Give students
about one minute to think about how they could complete the
graphic organizer and answer the Essential Question. Then
have them share their responses with their partner, ensuring
that each partner understands, Have pairs volunteer to share
their responses with the cladi 1,4

@‘- Answering the Essentlal Question

Use whaty ou learned about geometric figures 1o complete the
graphic organizer.

—
o e ok 3 St i et )

Sample answer: A polygon is a closed figure formed by three or more line segments,
Triangles, squares, and rectangles are types of polygons. Polygons can be used to represdnt
flat objects, such as a sheet of paper, or the surface of an object, such ns the shape of the
lid of & box

.!.

B
v
) ‘.

TR
‘|.|IJ.

-

e de e H

Sample answer: A polyhedron Is a solid with flat surfaces that are polygons. Prisms and
pyramids are types of polyhedrons. Polyhedrons can be used to represent three-dimensional
bjects, such as vers and building,

e e )

Gl Answer the Essential QuestianOW does georistry hielp us describe
real-world objecis?
See students' work.

o s v i
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