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— : — Fﬂcusnarrowing the scope
apter \
This chapter focuses on content friRatios and

R ati o s a n d Proportional Relationski§s domaln.

coherEHCEonnecling within and across grades

Prewuus Now Next
Students w et Studentss use ratio tables, Students will apply
f bar diagrams, and the | rate
reasoning to solve ratio ving

and rate problems lunctho

Rigor pursuing concepts, fluency, and applications

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

I Launch the Chapter

£ Math in the Real World _
Cheetah#ave students create different bar diagrams to fj
how far the cheetah will run after different amounts of ti
Then have them find the top speed of another animal an
compare the distance that animal can run at top speed to
distance the cheetah can run.

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

€ Approaching-Level Learners
{» On-Level Learners

D Beyond-Leve| Learners

{0 Language Acquisition

| FoLoABLES|
L study Orgamiasr
ﬂ muhwmh MMFM

pack of this bodk.

Chapter Ratios and Rate
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What Tools Dol 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:An equivalent ratio is two ratlos that express the same)|
relationship hetween two quantities,
Examplei2:6 is equivalent to 20:10
Ask:

« What is an equivalent ratio to Saidple answers: 6:54,
5:45, 12:108

Studying Math

@ Have students read the New Vocabulary section and
review the questions and the word map.

Ask:

Why should you relate new words to infarmation you
already know rather than memorizing the deSample?
answer: Relating new words to information | already know helps
me to understand important concepts and word problems.
What are the paris of the word Smpgle answer: the
vocabulary word, the definition of the word from the text, the
definition in my own words, examples, and nonexamples

In the graphic organizer, into which box is the vocabulary
word placedcthe center box

3 K
SUE

2018

What §ols D@J_Negd |

[l Viocabulary

coordinate plane arkgin unit price

equivalent ratio prime factorization unit rate
fate x-anis

greatest commeon facior ratio x-coordinate

least commoan multiple ratio table y-axis

ordered pair scaling y-coardinate

—— ———

l_h"?ﬂnt [a Uur1k’

_— -

L

vatatiulary word, ask yourself: f ol "“:—-Ir-:-fr. "f‘“”.'w
+ How does this fitwithwhat| | vt

alreadly know? f ’
= How is this alike or different fror l
somathing | learned eatljer?

Organize your snswers in a word map |ike the one shown.

Make a word map feoper fractioBample answers are given,

focnia - e T
%’.ﬁfﬂdhﬂ hwehﬂnmmmhilfruﬁnnm cannat be written
‘less than the denominater . a mixed number,
—— - - ——{ PFOPEF FraChiw — —
Excomples N Hane x gl

% & :

[

2 Chapter Ratios and Rates
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What Dpdls Already Kno

Place a checkmark below the face that expresses how much you know about
each concept. Then scan the chapter to find a definition or exSmplshafdtits’ work.

@ hvemnsichie B rvevmniig it B s

ordered pairs

pmn&fmwznﬂor'r | [

[ e — -1'-—-1 R e B

ne B b
unit rates ! ', j-‘-i B

Whéen Willaly Uge This

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

Activitylise a newspaper to find an ad for two different grocery stores, See if you can
find an offer for the same llem. How do the prices compare? Which one do you think is
offering a better deal? Explain your reasoning.

See students’ work,

What Dpati Already Kriow?

In this activity, students assess thelr prior knowledge choo
a face to represent their knowledge about concepts in the
chapter,

After completing the chapter, have students return to this
and have them re-evaluate thelr knowledge level about t

content.

When Willoh Use This?

aI

Activi /
Students should understand that when they are comparin
prices of items in the stare, they are really comparing ratg:

3 7%

|
il ot

By

2018
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Are bu Ready?
Use this page to determine if students have skills that are Are YU Ready

needed for the chapter.
- Quick Review
Students with strong math backgrounds may opt to go dires
to the Quick Check. Examplé - Examplé&
Find 6348, Wiriteigin simplest form.
= Quick Check 13%3 A
If students have difficulty with the exercises, present an 6 A e . T
additional example to clarify any misconceptions. Bl denoiniaior oy e gedes
Ex 1_3 o cammioh betar I&5F) &
Sirce 48 46= 0. theve & no lemitindar
Find 5245, 49 e Since the GCF of 5 and 8 is 1, the
Exercises 4-7 hcﬂails in simplest form.
Wmeﬁ%ln simplest forli:

flﬁg

Simplify FractioMirite each fraction In simplest form.
" 1

3
5

7. An airplane has flown 260 kilometers out of a total trip of SO0 kilometers. What fra
ijysimplest farm, of the trip has been completed?

& Chapter Ratios and Rates
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Lesson1

-

Factors and Multiples

D
Vocabulary Start-Up (2 Essential Question

HOW do you use exuivaient
Acamman fochsra number that Is a factor of two or more numbeed 18 (0 e mal word?

The greatest of the common factors of two of more numbers s callagithe
greatest common fagte F| [ Vocabulary |

The inast nonzero number that is a multiple of two of mare wholg'===s camman factor
numbers (4 {heast common multiEn) of the numbers. =
(S Mathematical Practices

Fill in the charts beldample answers are given. 1.3,4.8

&oF Ll
e — ] e — —‘-J|
Geaest CommonFacior Least Common Muitiplel
! | ey —
£Fme Defin
o Geabes The lmgest of 3 Lk.,.mmdan I
| sat of vues.
o S| o Sei
anong Svad numbas F anongsaverd rumbas |
& srherthat & B 'Tg'_i The product ofa —
ti.._—m Ihrzl#rﬁ o Pt 'lﬂ:‘:}!a a r’

Adil is making balloon arrangements. He has 8 blue and 12
green ballaons, What is the greatest number of arrangements he
can make if he wants them (o be (derfiamngnens

. ?
,Whil:}@ﬂlhmﬁ:d Practidis you use?
Shade the circle(s) that applies.
(T Persovare with Problems (E)Use Maih Took
() Reason Abstractly (EpAnsnd 1o Precion
(3 Constriict an Angument (DiMake Use of Structure
(8 Motk with Mathermahs (DHUse Repeated Remoning

e ——

DF/practors of 36 and 4B1. 5, 8

2atios und Proportional Relationships

FOCIlSnnrrowing the scope

Objectivéind the GCF and LCM.
Coherenceonnecting within and across grades
Previous = Now Next

Slus Identified Students find the Students will use

5 to represent

L LI ELL
factors of 2 set ) greatest common factor ) counter
and least common rithos
multiple of a sel of whole
numbers.

mgﬂrpurnl.dnq concepts, fluency, and applications
See the Levels of Complexity chart on page 11.

ENGAGE EXPLORE EXPLAIN ELABORATE EVALUATE

Launch the Lesson

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

Ec . Iy Pairs Discussidnave student work in pairs to
- complete the graphic organizers on GCF and LCM

Have them trade their graphic organizers with another pa

students and discuss any differa@aes, 5

Alternate Strategy

D If students are having difficulty, give them a chart of
numbers from 1-50. Have students circle the factors of 3¢
Using a different color, have them circle the factoadlof 48.
them that the numbers they circled twice are the commof

Lesson Factors and MullipleB
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Teach the Concept

Askihe scaffolded questions for each example to differentiate
Instruction.

‘Examples

1. Find the GCF.

D - What must we find to answer the quethiecGCF of
10, 15, and 20

€ -+ What are the factors of 1, 5, 10

» What are the factors of 158, 5,15

« What are the foctors of 2(F, 4, 5,10, 20
» * Whaot ore the common factberitd 5

» What is the greatest common foBtor?

* What is the greatest number of servings each row can'¢
have?s
Need Another Example?
Zayed has 60 carrot sticks and 42 celery sticks. He wants to
package them in plastic bags so that each bag has an equal
number of carrot sticks and an equal number of celery sticks.
What is the greatest number of bags he can put tégether?

2. Find the GCF using prime factors.
£ - How would you find the prime factorization of 12 and
187 make a factor tree
€ + What are two factors of S@iple answer: 6 and 2
« What are two factors of S8mple answer: 9 and 2
« Are these numbers prime? If not, what do we need (o
do next? Is prime, but 6 and 9 are compaosite; We have
to continue the factor tree by finding the prime factors of
6 and 9.
& - After completing the foctor iree, what are the common
factors2 and 3
Need Another Example?
Find the greatest comman factor of 20, 32, dnd 36.

Prime Numbere
iyt sy = prioms
e & £ e g
B e
B i o L® s
e

_— a. Lana eamed AED 49 on Friday, AED 42 on Saturday, and AED 21

. on Sunday selling bracelets. She sold each bracelet for the same
amount. What s the most she could have charged for each
bracelet?

Find the Greatest Common Factor

You can use common factors or prime factors to find the GCF

L There are cne-slice servings of three [ypet CINERNN
of cake on a table. Each row has an Number

- number of servings and only one type of | Servings
ob cake. What is the greatest number of mable =
”’ servings in each row? redvelel| 15

o solve this problem, use common factbesolats ! 20

factors of 125 10
factors of 18;3 5,18
factors of 282, 4510, 20  The comifan lackon ae 1

The GCF of 10,15, and 20 1s 5, So. the grestest number of pleces of
cake that can be placed in each row is 5

Geat i+T Do these problems to find out.

3

2. Flnd-mnGCFuI"IZmdiﬂ.
12 18

s/\z n/x\z

S dovs

So, the GCF of 12 and 189X or &

Gek 1+T Do these problems ta find out.

Find the greatest common factor of each set of numbers.
b.12, G& € 18,30 d. 32,48

T T

© Chapter Ratios and Rates
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Find the Least Common Multiple

making a list, or by using prime factors.

—

3. Find the LCM of 2 and 3.
[Method 1 Use a number line.

each nonzero muftiple of 3

._
o X

a
The least number with both a red and o blue X is 6
Co, 6 15 the least common multiple of 2 and 3

[Mathod 2 Use an organized list

List the nonzero multiples of 2 and 3.
multiples of 2. 2888, 1012 I I, 2
multiples of 36912 15, 13, 2x3 3xd
Motice that 6 and 12 are common multipies.
Sa, the least common multiple of 2 and 3 &

&4, Find the LCM of 14 and 21 using prime factorization,
Wirite the prime factorization of each number.
" 21
rd \\ /‘/\\.
m = 2 @ = 3 i the sy corpr 2 ey

Multiply using esach common prime factor only once
So, the LOM isW2 x 3 or 42

\ Gek i+T Do these problems to find out.

Find the least common multiple of each set of numbers.
26 L4510 g 3157

You can find the least common multiple (LCM) by using a numbef lintuitiples

Bralei £F o wmtts 0 thy
P ]
e ——

- % A

Put a red X above each nonzero multiple of 2 and a blue X above

amples. .

3. Find the LCM using a number line or list.

« How can we mark the muftiples of 2 on the numbef
line? Sample answer: use a red X
« How can we mark the multiples of 3 on the number
line?Sample answer: use a blue X
» - How for to the right on the number line should we
mark the multipleS@mple answer: We should mark four
to five multiples of 2, then mark the multiples of 3. If th
are no numbers on the number line with both a red and
blue X, then we need to mark more multiples for both 2
and 3
Q@ - Why do we not need to mark any more multiples of
ond 37Sample answer: we are trying to find the least |
number that 2 and 3 have in common, Once we find the
place on the number line with both a red and blue X, w
nol need to continue any farther

Need Ancther Example?
Find the LCM of 9 and &1
4. Find the LCM using prime factorization,
O - What are two factors of T4Rd 2 2177 and 3
D : Are there other factors we could hove chosen?
Those are the anly factors of 14 and 21.
« What is the common factr?
* Why do we multiply by 7 only chised commen
factor, so we only multiply by it once.

¢ - Why can we not just multiply 14 by 21 to find a multy
Multiplying 14 by 21 will give us a multiple of both num|
but not the least multiple that they have in common,

Need Another Example?

Find the LCM of 4, 6, an@48.

Lesson Factors and Multipled
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-.‘?"1" nle
Aailipglc
5. Use the LCM.
Q) - What do we have to find in order to answer the
guestionthe LCM of 2 and 5
¥ - What are the methods we can use to find the
LCM?use a number line, use an organized list, or use a
factor tree
« What are some muliiples (Saniple answer: 2, 4, 6,
8. 10,12, 14,
« What are some multiples Sdniple answer: 5, 10, 15,
20,25, 30,...
+ What is the least common muififle?
€ - Is there a quicker way to find the LCM of 2 and 52
Explainyes; Because 2 and 5 are both prime, we can
multiply them together to find the LCM
Need Another Example?
At the grand opening of a store, every sixth customer to enter
the store is given a AED 10 gift certificate and every ninth

customer Is given a coupon for 10% off their total purchase.
Which customer is the first to receive botbugifisfer 18

Guided Practice

Formative Assessmant: lheseg

students’ understanding of the

f'\. If some of your students
[ 1 ] Think-Pair-Shat&ve
ive students one minute to hmgugh their
to Exercises 1-3, Have them sharé their responses with their
partner. Then call on one student to share their responses
within a small group or large group discussion. Repeat with
Exercises 4-{1,3

(@) Trade-a-Problebnch student creates a problem
1o be solved simllar to Exercise 7. Student trade their problem:
solve each other's prablem, and compare solutions, If the
solutions do not agree, students work together to find the

emors@1, 3, 4

s.huhipﬂnﬂngd-umqlmhﬂhnapoﬁw:hu

every 5 weeks. Zaid and Kalf met at the an bullding I'nr:l&ulhq
week. How many weeks will it be until they see each other again

multiples of 2: 2. 4, 8812, 14,
multiples of 5:4 15, 20, 25, 30,

The least comman multiple of 2 and 5 is 10. So, Zaid and Kaif will
see each other again in 10 weeks

|

Cuided Practige =

Find the greatest common factor of each set of numbers. -

18328 2. 24,6012 331218
—

Find the least common multiple of each set of nembers: . 4

4.7983 5 6 1530 6. 9,12, 15180

7. The Movie House glves away a AED 5 coupon for every
4 movies purchased. They give away a bag of popecom for
every 3 mavies purchased. How many movies would you
have to purchase in all before recedving both a AED & coupon
and a bag of popcom at the same purchase? 5

12 movies

8. (& Building on the Essential Questiondoes finding \
the greatest commaon factor help you to soive real- wnrlm Wurself! I'
r:Thegredest common

prablems
Ave yeu vemdy bo move on! |
factor can help you to divide a number of different  Slhaude e secteon Hust qﬂ;ﬂ. 1

items equally among a group of people, o B

8 Chapter Ratios and Rates
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TIPS ] N

Independont Procties

Find the greatest commaon factor of each set of numbers.
1. 8,142 22124 28

- W

3.21.35,49 4.12.18. 268

Find the least common multiple of each set of numbers: .
5. 5 and 630 6. 6 and 918

7. 6,12, and 1§0 8. 3.9, and 195

8. A gardener has 27 pansies and 36 daisies. He plants an egual number
each type of flower in each row. What is the greatest possible number
pansies in each rowdeoe
9 pansies

t

10. Fourteen boys and 21 girls will be equally divided into groups. Find the
greatest number of groups that can be created if no onedSdefaart

T groups

Ratios and Proportional Relationships

1 I 'Pracﬁ celiaEﬁPLdNNAEpLA;DIRyhTE EVALUATE

Independent Practice and Extra Practice

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

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

Exercises
1-11,17-26  12,27,28 13-16
level3 & .
Level 2 § B 1 > N -
0Py Level1 t . T

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

€ Approaching Level 1-11,13, 14,16, 27, 28
@ Onlevel 1-11 odd, 12-14, 16, 27, 28
€ Beyond Level | 12-16, 27, 28

Lesson Factors and Multiple®
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s MATHEMATICAL PRACTICES '

! s On  Exe

A T S— 11. Noor waters hor plants every two days. She trims them every 15 days. She did
1 Make sense of problems and persevere In 15 both taday, Whan will she do both atsind 530 days
solving them.
3 Construct viable arguments and critique the 16 - G""n 'Hﬂ" !t"” “hmfu""', ey wing | Shutte Schedule
ﬂlﬂg DT D“'IL'I’S a!-:m oiers Two SULLes mnm on 5!
__feaso ' ! different schedules. If both shutties lsave - Deperts
4 Model with mathematics. 3 the airport at 4:00 P, at what time will A avery b meated
- they next leave the alrpon together? (] =
8 Look for and express reqularity in repeated " Ty o—
rhasos 12,14, 26 418 P
ing
Mathematical Practices 1, 3, and 4 are aspects of mathematical JL
thinking that are emphasized in every lesson. Students are e H.O.T. Problems;;.ocmiking
given opportunities to be persistent In their problem solving, b 43 3 Model with Mathematiitste and salve a real-warld problem that
express their reasoning, and apply mathematics to real-world can be solved using the greatest common factor of two numbers,
situations. Sample answer: A gardener has 27 daisies and 36 marigolds. An equal

number of each flower is planted in sach row. What is the greatest
number of marigolds in each row? 9 marigolds

14. G Identify Repeated Reasoning can you use number patterms to find
the least common multiple of 120 and 3607

Sample answer: You can divide both numbers by 10 and think about the
LCM of 12 and 38, Since 36 is the LCM of 12 and 36, 360 |s the LCM of 120
and 360.

15. i Persevere with Problems= GCF of two numbers is 1, they are called
refativedy prirind three sets of relatively prime numbers

7and 20, Sand 8, 4and 9
16. ‘g Use a Counterexampletermine whether cach stolommentes

falselftrue.explain why fisegive a counterexample.

a. The GCF of any two even numbers is always even,

true; Sample answer; All even numbers have a factor of 2. So, the GCF will
Fonnﬁ_tive{\s‘sessmel:t et always have 2 as a factor. So the GCF of two even number is always oven,
o i sty 22 cloung formaive ssessment belor IR 4. o G oty o s s s
true; Sample answer: An odd number does not have a factor of 2. So, the

GCF of two odd numbers will not have a factor of 2 and is always odd.

€. The GCF of an odd number and an even number is always even
faise; Sample answaor: The GCF of 45 and 60 |s 15,

Ask students to find the least common multiple of 10, 12,
and 1560

S T—— .

10 Chapter Ratios and Rates
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Find the greatest commen factor of each set of numbers.
17.15,20% 18.30, 48, 66
" facten ot 9 0. 5. 15
foctert of 30) |, 8. 5. 10,20
The cowmsn Facters ave | and €

The GCF 5 5.

19,24 30, 48 20.24, 40, 54

Find the least commen multiple of each set of numbers.
2.3 and 5'F 22.12 and 198
widkiples o8 %%, 6, TR 15, IR.20,@), 21,30
ridbiplet of 5. % @ I, 14’_}'.11"
The covwnes mubiplet are |5 and 3

The LM 1S,

The clerkk needs to putl an equal number of apples. ofar
and pears into each basket. What is the greatest m
of baskets thal can be made 50 thal no frst is left?
4 baskets

R

20 years

AP

23.5.10, and 180 24.9, 12, and 1352018

25.A grocery store clerk has 16 aranges, 20 apples, and 24 paarsy,

: 26.5 ldentify Repeated Reasoriing science department buys

Test tubes

Extra Practice

© Mem  Time Bought

the equipment shown in the table. They bought all three ite ms’%‘i‘%ﬂ
year. In how many years will they have o buy afl three items agaRiForasiet  swry 4 yedn

eusry S pears

every 2 yean

Lesson Factors and Mulllp[eﬂ
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power UP! Test Practice

Exercises 27 and 28 prepare students for more rigorous
thinking needed.

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

j Depth of Knowledge DOK1
Mathematical Practice MP4
Scoring Rubric
1point

Both 18 months and 36 months must be
selected to receive credit.

28. This test item requires students 1o analyze and solve complex real-

waorld problems through the use of mathematical tools and models.

| Depth of Knowledge  DOK3

Mathematical Practices  MP1, MP4, MP5
Scoring Rubric
2 points Student must correctly draw the patlerns
for 1 point AND 10 must be written in the
| ~answer box.
1 point Student correctly draws (he pattern OR

12 Chapter Ratios and Rates

power Up! Test Practice

Z1. Zaha replaces the light bulb in the hall closet every 9 months and replaces the
air filter every & months. She just replaced both items this month, After how
mary manths will she replace both the light bulb and the air filter? Select all
thal apply.

o 12 months B 18 months B 36 months . 48 months

2B.Maryam is painting » design thal contains two repeating ps| e
One pattem repeats every 8 cm. The ather repeats every T I Hor

12 em. The design Is 19 m long. Both patterns begin at the
same place, Use the pattern pieces to create a sample of the
design. Use the sample to determine the number of times the
pattems besin the seme place. 10 imes |
8-cm patiermn: = T R o i e
12-cm pangr$ e 2 PP ) P P P ==
Spiral Review
Write each fraction In simplest form.
g _1 2 _3 El
n_m:: E_E:E ﬁ_%g-;'
32.Heba rai-rnm:f How many tenths | 8 il |

are egual l&nnln? Use bar dingrams
tg find the answer | I

k0

AT, A

33.Pirra Palace cuts a medium pizza into 8 slices. The same
size pizza at Pizza Pioneers is ot into 16 slices. Jasmine
ate 4 slices of a medium pizza from Pizza Ploneers. What
fraction of the plzza fram Pizza Palace |s q%hal to
ain.
5 - I
FW 28

myy ey
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Ritios and Propormionsl Relanonshgs

FOCllSnarmwing the scope
Objectivi®epresent ratios using concrete models,

Inquiry Lab

Ratios

Coherenceanneaing within and across grades
Now Next

13.4 Students use counters Lo represent
Iﬂ:",l.

—~, & Matnematical
JUiY) HOW can you use tables te relate quantities? ¥ praciice

Ali has 3 fiction books and 6 nonfiction books to donate lo the community center,
He wants to package them so that there are an equal number of fiction and
nonfiction books In each group, He also wants to have as many packages as
possible. How many books are in each group?

mgorpursuing concepts, fluency, and applications
See the Levels of Complexity chart on page 17.

What do you knowl as3 figion bools ard 6 ronfcion
books. All wants as many equal packages of books as po

ENGAGE EXPLORE

Launch the I.ab

! Activities 1-3 are Intended to be used as whole-group
I = activities. Activity 1is designed to provide more guidance

Mﬂmh_ students than Activities 2 and 3.

Materialscounters

What do you nesd 1o finkie number of books in each group

._S‘Ilpl Use 3 red counters 1o represent the fiction books, Use & yellow
counlers to represent the nonfiction books —_—

Shtemlriiipion QA -OR A CV

1% @@ Paired Heads Togethtr/e students work with a|
partner to complete Steps 1and 2. Have them respond 1o
Btop R Determine the smallest possible equal-size groups, Use mats 1o following questio1, 3,5 |
divide the counters inta the groups. Ask:

R || + How are the groups of counters in Step 1 and Step 2 sin
l . ) I }. Sample answer: The total number of counters is the same. T|
total number of red counters is the same and the total numbi

: yellow counters is the same.

« How are the groups of counters in Step 1 and Step 2 |
differentSample answer: In Step 1, the comparison is 3 red |
6 yellow. In Step 2, the comparison in each group is 1red to |
2 yellow.

d Each group has an equal number of fiction books ar
an equal number of nonfiction books

Each group had  fiction book and  nonfiction boaks

Inquiry LaBatios 13
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% €@ Paired Heads Togethiérve students wark with
the same partner they worked with in Activity 1. Have them us
repeated addition, or multiplication, to complete the table.
Then have them respond to the following question.

@135

Ask:

« How can you use muitiplication to determine the number of
nonfiction books needed if Maria afready has 9 fiction
books Sample answer: Sinc®3 =9, | can multiply 4 by 3 to
get 12 nonfiction books.

I @ Trade-a-Problehive students work with a

partner to write an extension of the problem. For example,

they may ask for the number of nonfiction books Maria needs

if she has 27 fiction books. Have them trade problems with a

partner. Each partner uses the multiplication table, or another

method, to solve the problem. Then have them respond to thy
following exercigQ1,3,4.5

Ask:

« If Maryam had 48 nonfiction books, describe two different
ways that you could use o determine the number of fiction
books needeS8ample answer: Extend the table for two more
columns or use division and multiplication, Sinde=4a,
multiply 3 by 12 to get 36.

TR — )

1% €@ Paired Heads Togethive students work with
the same partner they worked with in Activities 1 and 2. Have
them use 27 counters to model the problem by dividing the
counters into groups of 4 and groupaf 5.
Ask:
« Why do we need to find a sum in SfHed?are 27
jerseys altogether and the rows only indicate the red jerseys and
the blue jerseys. We need to locate the column that has a sum
{total) of 27 jerseys.

14 Chapter Ratios and Rates

Re G

Maryam s aiso collecting books, She wants to make packages thal have 3
fiction books and 4 nonfiction books. She already has 9 fiction books. How many
nonfiction books will she need?

Use a multiplication table to compare the numbers

ﬂtq}. Compléte the rows for 3 and 4 on a multiplication table

fiction -169\1215“212!2?

mrltthn-—-J-i‘lZ/,lﬁm'MllﬂM‘D

_ﬂ:ﬁﬁﬂ Read across the top until you reach 9. Find the correspanding
~ number in the hottom row and circle the 2 numbers.

Maryam ne=d42 inanfiction books

GEGRMEIGET
Soliman has 27 jerseys. Divide them into two groups so that for every 4 red
|erseys, there are 5 blue jerseys.

.Ml Compiete the rows for 4 and 5 on a multiplication table

ved - 4 v(m\1. 20 24 28 32 3 40

blve — » S |0\15/ 20 25 30 35 40 45 S0

9&;2 Read across both rows until you find twa numbers with a sum
of 27.

There are 12 red jerseys and®  blue jerseys

CreckDraw a picture to check your anSample answer is given.
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fi Investigate

‘Work with a partner. Determine the number of pieces of frult that should be put
mmhmnm-umwmﬂ—m-gmmumm-nm&m
Use and draw counters to represent the

1. 3 apples and 9 pears 2. 4 peaches and & oranges

&

3. 4 plums and 7 bananas 4. 6 apricots and 9 mangos

‘Work with a partner. Use a multiplication table to solve the following problems.

5. Biman wants groups of 3 notebooks and 5 pens. She akeady has 12 notebooks.
Haow many pens will she ndifpens

mm.zssf"ﬁ\lﬁﬁmznﬂqf

r )

s 5 10 15\20 25 30 35 40 45 50
.

6. Hassan wants groups of & daisies and 8 Wwiips for fiower amangements. He already
has 24 daisies. How many tulips will he 334dfips

mn._.auu;f': 30 36 42 48 54 &0
wips—~ B 16 24\ 37 40 48 S6 64 72 8O

7. Shedkha has 77 strawbemes. Divide them inlo two groups so that for every
4 srawberries In Group 1 there are 7 strawberries in Group 2

wn_..4su1szozjf3’n354o

Gowpd— | 7 W 21 28 35 5% 63 T

Encncr EXPLORE EXPLAIN ELABORATE EVALUATE

Collaborate

ThelnvestigatencAnalyze and Reflecttions are
intended to be used as small-group Investigati@reatae
section Is intended to be used as independent exercises.

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

Exercises
1-7 8,9 10-13
Level3 | .
Level 2
Level 1 |. .

11“ [AVestigate

I» @ Rally Coachiave students work with a partner to
complete Exercises 1-4. Student 1 madels the situation ug
counters, while talking through their process aloud, while
Student 2 watches, listens, and coaches. Have students

alternate being the “coach” for each exercise. Then have
students complete Exerci
Student 1 completes the
through their process alo
and coaches, Students al

$1.3.5 oL
@ © Fairs mmm@l&

devise a method for cor?g I !
counters or a multiplicat le, Have students share the

method with another palr of students and check the accu
of each method and to determine which method they pre
$1,3.5.6

Inquiry LaBatios 15
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> @ Pairs Checklave students work with a partner to
complete Exercises 8 and 9. Student 1 thinks through thair
solution to Exercise 8 while Student 2 thinks through thelr
solution to Exercise 9. Then each student presents their
response to their exercise. Students ask any clarifying
questions of each other, making sure that each student
understands the other student’s exercise and response. Then
Student 2 records the answer for Exercise 8, while Student 1
records the answer for Exercise 9. Finally, have students read
each other's answer and determine if they agree or disagree,
Have them resolve any differeed

¢SS

O @ Gallery Walkave students draw models of

counters or multiplication tables that would represent each of
their problems in Exercises 10-12. Then have them post their
models or tables around the room. Have students walk around
the room and Identify whether each mode| or table represents
Exercise 10, 11, or 12. Have them justify thelr response.
S1.3.5

? Students should be able tg apswer "HOW ¢ u use
tables to relate quantities?™ C r studen ing
and provide guldance, if need - '%

I;.l_f.l:.\___l‘. ﬁnawfe and Reﬂ -, S-mple answers: 8-13

8. Sldentify Repeated Reasodlng ribe the patterms used in the tables in
Activities 2 and 3.
Each row of the tables shows the multiple of a certaln number, You can
add or subtract these multiples to find the pumber in one group or to find
the total number in both groups.

9. S Roason Inductivailypw would finding the least common mutiple help you
when dividing items into equal groups?
The least common multiple indicates that the groups can be equal and
shows the number of tems in each group.

-
=
f .

10. S Madel with Mathematiésic and solve & ward prablem in which there &

are 3 yeliow beads for every 2 blue beads
Sampie answer: Suha has 30 yellow beads. She would like to

chains that have 3 yellow beads for every 2 blue beads. How many
beads does she need? 20 blue beads

11. & Model with Mathematiste znd solve a real-warld word problem in
which there are 3 lables for every B chairs

Sampie answer: There will be 40 guests at the tennis club’s banquet.
Every 3 tables can seat 8 people. How many tables will they need?
15 tables

12. JrModel with Mathematiiéeie and solve a real-world word probiem in
which there are 3 pancakes for every person
Sample answer: Mohsen is making breakfast for his family and has

enough ingredients to make 15 pancakes. if each person will receive
3 pancakes, how many peaple are in his family? & people

13..‘ HOW can you use tabies to relate guantities?
You can use tables to show the common multiples of two numbers. Tables

can also help you compare groups of numbers.

e

16 Chapter Ratios and Rates
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Lesson 2

Ratios

(E) Essential Question
ch_du ¥Ou Lo aquivalent
Horsesin her exercising business. Mrs. Hessa walks 2 large Aratidssin the real works?
and 8 smaller Mustangs.

Veocaty aT—
Compare the number of smaller horses to the larger ones, Use Nﬂ"f_}

counters to represent the Arabians, Use red counters 1o represepjhe
Mustangs. Draw the counters In the box

I’h Real-World Link

L ;

®
1 24 6 =8 There areb moreMustangs than Arablans ZUIB:)

2 2% % =8 There ared |limess many Mustangs as
Arabians,

3. 8-16 =2 Therearc8 |fewedrablans than Mustangs, Y

8 8+ 4)=2 Thenumberof Arabians s the number of
Mustangs. 4

i

1 Whichl Mathematical Practidis you use?

3 Shade the circle(s) that applies.

j MiPersevure with Problems (5} Uise Math Tools

Hl @) Reason Abstractly (ErAnEni 1o Pricrsion

] 3 Comstruet an Argument (T Make Use of Structure

j | @) Model with Mathematics @ Usq Repeated Reasoning
e ————

Ratios nnd Proy

nal Relationst ps

Fﬂﬂlﬁnarrowing the scope

Objectivesive examples of ratios as fractions and use rati
to compare quantities.

cnhﬂencannnecﬁng within and across grades

Previous  Now Next
Students used models top Studenis write ratios and Students will find @nd wse
represant intiod s;;mﬂm o compare urit rates

&

mgorpuuulng concepts, fluency, and applications
See the Levels of Complexity chart on page 23,

ENGAGE EXPLORE EXPLAIN ELABORATE EVALUATE

Launch the Lesson

Ideas for Use
You may wish to launch the lessen using a whole group, s
group, think-pair-share activity, or Independent activity.

9& (I Pairs Discussigfave pairs of students
A58 complete Exercises 1-4 and discuss the similaritie
and differences of each compa, 5

Alternate Strategy

m@ Discuss how the woainpordas different
meanings when used in different contexts, Ask them to thi
of situations where the term might represent a situation ti
uses the symbaisor <, and when the term might represen
a situation in which one amount is twice as much as the d

$1,3.6

Lesson Ratios 17
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) Teach the Concept

Askthe scaffolded questions for each example to differentiate
instruction.

‘Example )

1. Write a ratio in simplest form and explain its meaning.
O - How many red paper clips are there7dbie?
= If you divide the red paper clips and blue paper clips
into equal groups, so that the same number of reds
and same number of blues are in each group, how
many reds will be in each group? HWred?3 blues

Dy - What ratio compares the total number of reds to bluesH

2210626
« Write the ratio in simplest fegrto 3; 1:3
Y : Exploin the meaning of this rEdicevery red paper
clip, there are 3 blue paper clips.

Need Another Example?
Write the ratio in simplest form that compares the number
of basebalis 1o the number of soccer balls. Then explain its 20

meanlng-g For every 2 baseballs, there are 5 soccer balls.

iesViaViagViaViah

& ee
- - — - - o\ AN
iaViaMigViaVigh @

<
<
{
<
{

a Write a Ratio in Simplest Form

There are many different ways to (Dmmlq__h-
amounts auortitiedratios o - :
comparison of two quantities by division
A ratio of 2 red paper clips to 6 blue
paper clips can be writlen in thiee way

. 2
206 26 £

As with fractions, ratios are often expressed In simplest form,

)

) @

%Fﬂm
2 suns, there are
admoons.

L Write the ratio in simplest form that compares the number of
red paper clips to the number of blue paper clips. Then explain
Its meaning.

s o, = 3 (6573

The ratio of red 1o biue paper c;plm 3, or ¥3 This means
that for every 1 red paper clip there are 3 blue paper clips,

Got i+7 Do this problem to find out,

2. Wiite the ratio in simplest form that ° ‘
compares the nimber of suns to -
the number of moons. Then explain ° ] 1
its moaning 2 -
8 o §
L :

18 cChapter Ralios and Rates
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Use Ratios to Compare Categorical |

Each plece of categorical data can only be assigned to one :_;ruq: Bar
diagrams [or tape diagrams) and frequency tables can be used 1©
represent categorical data. Ratics can be used to compare the data.

Examples )
2. Several students named their favoriteg o a--.
flavor of candy. Write the ratiothat 'ﬂl
compares the number who chose fruit Flaver m‘d Accuracy
to the total number of students. = _ Response T
Peppestrusd 9 g e 1 Lk
Frui: 3 Cinnarmoh B g it B
Totsl %8 +3 41,00 21 Frst 3 NS J
3 Spearrment 1
o pvor sponmes 3 _ ) e v s b,
[ - e o 1
, [

The ratio 110 7, or 17 ) - g
So, 1 out of every 7 students preferred fruit-flavared gum ’ : ,:lc

At
3. Monday’s yogurt sales are recorded Ing; e sgula,)

the table. Write the ratio that

the sales of strawberry yogurt to the "200"

WSalﬁ.Thmwxplah}hm
Strawberry 8 Yoy
Tolat 8+ 3 4+ 6 4 7 oi2a Sroen

(RN ™

24 8 3
So, 1 outof c\'er,a yogurt cups soid were sirawbery.

Go¥k i+T Da this problem to find out. g
u b A pet store sold the animals listed in i- 104, or 1.4,
| the table in one week. Write the ratio | Pet | Humber Seld 1 out of every 4 pots
'! of cats to pels soid that weel. Then  gegy 1] Yo, sold were cats.
3 explain ks meaning Tortles " * -
v | 8

2. Use a ratio to compare categorical data.
O - How many students were survdied@+3+1, or 21
» How many students selected Buit?

€ - What ratio, in simplest form, compares the number
students who selected fruit to the total number of
students %’ 1t07; 1.7

{» - What ratio compares the number of students who
not select peppermint to the total number of studen
Write in simplest forgnd to T, 47

Need Another Example?

Students were asked to name their favorite kind of book.

Seven students chese sports, nine chose histary, four cho’

mystery, and five chose fantasy, Write the ratio in simples
that compares the number of students who chose fantasy

books to the total number of stucém!o s orys

3. Use a ratio to compare categorical data.
O « What wos the tofal number of s@fes?
« What was the number of strawberry Bales?

C» - What ratio. in simplest form, compares the number
strowberry sales to the tolal séﬂ;h 313

€ - Whot ratic compares the number of blueberry yogy
sold to the number of vanilla yogurts sold? Write in|
simplest fom’g-. 6107, 6:7

Need Another Example?

A department store conducted a study to determine wha
group shops in their store. Write the ratio that compares
number of custorners that are 017 years to the total numy

of :ustcmer% 31022, or 3:22
Age Group Number
017 15
18-30 55
3145 24

46+ 16

Lesson Ratios 19
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4. Use a ratio to divide into equal groups.

@ - How does the bar diagram show the ratio of 2 to
37 There are 2 bars in the top diagram and 3 bars in the
bottam diagram.

€ -« [fthe total of the sections must be 30 fiowers, how
many flowers are in each section of the bor diogram?
6 flowers

« How many flowers need fo be in each §oup?

flowers in one group and 18 in the other group

D - Suppose Koty wanted to divide her 30 flowers into
two groups, so that the ratio (s 3 to 4. Is this possible?
Explainno; The total bars would Wed or 7, and 7
does not divide 30 evenly. Katy would not be able to put
whole numbers of flowers into two groups with this ratio.

Need Another Example?
Divide 35 cans of food into two groups, so that the ratio s 3
ta 4.15 cans in the first group and 20 cans in the second group

Ghided Practige

Formative Assessmeéhi: these exercises to assess
students’ understanding of the concepts in this lesson.

y )
o

{¥» Roundrobifior
student in the group give
first part of the ratio. Thg
second part of the ratio v -
items or the tatal numbe0dB4#Mis and then gives the second
part of the ratio. The next student gives the ratio. The next
student either simplifies the ratio or reports that it is already in
simplest form, The last student expresses the ratio as a
decimal, rounded to the nearest hundredth, if necessary. Ther
have students complete Exercises 4 and 5 t@y&ther.

20 Chapter Ratios and Rates

llI'.. Suha wants to divide her 30 flowers into two groups, so that the
ratio is 210 3.

[Step 1 Use a bar diagram [ ]
= =30 Howers

1o show a ratio
Tere] |

of 2103,
Wﬁ There are 5 equal sections. 5o, each section represents
E 30+5 or 6 flowers.

There are 12 flowers in one gl the ahe.

Guided Practice i]

Wri;a each ratio as a fraction in simplest form. Then explain its meaning.
1, % For every 3 pens, there are 4 pencils. ;:Fnr every 3 sliver coins, there are 2 gold.

N

pens to pencils

H%5000
69590066

silvergold

3. Last month, Usama ate 9 apples, 5 bananas, 4 peaches,
and 7 cranges. Find the ratio of bananas to the total
qumber of fruit. Then explain its megminge: 2 o 1
& 110 5, or 1:5; One out of every § pieces of frult Usama

ate was a banana,

. Divide 28 cans of soda into two groups so the ratio (s Rate Wurself!
o 4 oo AA2Inthe fimt group and 16in the How confident ave you
second group about ratiot? Shade Fhe
o Hae rewaet.

fra

. @ on the Essential Questioncan you
use mental math to determine |f a ratio is simplified?

Sample answer: If the fraction is in simplest form, the
GCF of the numerator and the denominator is 1.

-

—y
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Independent Practies

‘Write each ratio as a fraction In simplest form. explain its meaning.
1, 7 For every 2 flutes, there is 1drum. 5 i For every 2 sandwiches, there are

o e
i B0

3. A nursaty has 6 boys and 15 girls, Whal is the ratio of boys to girls?
tuscw g For every 2 boys, there are 5 girls in the nursery.

A Thetade shows the number of books Hammad has read. Fu‘rdq*- Number of Book
ratio of mystery books to the total. Explain ils rmsaning; _ T

5 Myatery W0
ﬁ51o11u5ﬂsmumum-u Nonlichion -
5, Divide 33 photos ino two groups so the ratio ssdjo 1, Scmrnce Fictron 5
12 photos in the first group and 21 photos in the second drowr 2

6. { Model with Mathematié=s oraphic novel frame below shows an
advertisemient for three stores inthe LS, Use it to answer Exercises a-b,

. For each store, what is the ratio of the number of cans to the price?
Super Sn.ﬁ Shop Smaﬁ Price
b. What would be the ratio of the number of cans to the price at Super

Saver and Price Bysters if a coupop for $1 off the total purchase is
usedTSuper SIV% Price m%

Independent Practice and Extra Practice

The Independent Practice pages are meant to be used as
homewaork assignment. The Extra Practice page can be us
for additional reinforcement or as a secand-day assignme

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

Exercises
1-5,1-15  6,7,16-19 8-10
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.

€» Approaching Level 1-5,7.8,10,18,19

€ Onlevel 1-5 odd, 6-8, 10, 18,19 '
€ Beyond Level  6-10,18,19
\'.}J'-‘”,

G| 2
A

2018
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it MﬁTHEM&TICAL PR‘AC T}CES

el 4 |.
1 Make sense nrprnnlnms and | persewre ]n
solving them.

3 Construct viable arguments and critique the 17
reasoning of others,

4 Model with mathematics. ' 6.8
5 Use appropriate tools slrnlegimlly_. 7

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

situations.

AR g
201339
Formative Assessment

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

Draw twao triangles, four squares, and six circles onfthe
board. Ask students to write the ratio of squares to fotal
shapes in simplest folnd.

watch Out!

Common Errdtemind students that ratios can express a
part-to-part comparison or a part-to-whole commarison. Y
may want to have students write the ratio in terms of what
is being asked and then fill in the numerical values as they
apply.

7. (€ Use Math Toolkhe graph shows the number]
of Wimbledon championships of several countries
a. Write the ratio that compares the champiansl %s:

Wimbledon Championships |
Mon's Singles 1968-2012

won by Australla to the total number won by i
United States in simplest form. Then explaln |
qeaning =
£ 210 5, or 2:5; From 1968-2012, for every
championships won by Australia, the Unit

States has won 5,

d

"
[}
L
i

b. Write the ratlo that compares the championships won
by Australia to the total number of champlonships.
TJ\en explain its meaning
3§ 6 to 4%, or 6:41; Between 1968 and 20 T2stiila have

won 6 of the 41 championships.

|\_:~; H.O.T. prﬂblUMHpﬂdel‘Mnlinq

8. Model with Mathematiceate thvee different diawings showing
a nu;'ntm-r of rectangles and circles In which the ratlo of rectangies to circles
L“ - e answer:
| L] ©f EIL] ©
== Ll © I—I_H_J O
] C1C] I

9, 5 Persevere with Problefm] ihe missing number in the following
patern, Expinin your remson g
12, 24, 72, 2881440
The ratios are 12, 1:3, 1:4, and 1:5.

LICIL] O

10. (5 Persevere with Problefm t=tic shows how Jamal spends

s time at the gym. Over the course of a week, he wants to sn-tnm Time ekl
minutes at the gym. How much more time will he spend lifting WA e
than on the readmili? Explain your reasoning, Liftng werghh 15

100 min: He spends 60 minutes on the treadmill and lifting weights.
The ratic of time he spends on the treadmill is 25:60 or 250:600. So.
he will spend 250 minutes on the treadmill and 350 minutes lifting
weights. He will spend 3SI50 or 100 more minutes.

S T—— .

22 Chapter Ratios and Rales
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Extra Practice

Write cach ratio as a fraction in simplest form. explain its meaning.
1" I,;aﬂfqlhwﬂc%znrri-ed-nu For every 3 socoer balls there are

— 5 American foolballs.
i
-5
= A
triangles to rectangles soccer balls:American footballs

There ave L hr\n-_j‘-ri PP E | rtch'u-:lr';_
a 1 T [
T malrin i ‘—i—' 573
13, An animal shelter has 36 kittens and 12 bunnies available for adoption
1at is the ratio of bunnies to kittens?
 For every 1 bunny, there are 3 ) ilabie for adopti

14, Find the ratio of black cell phone covers sold 1o the total nummrw Number of Cell
hone covers sold last week. Then explain its meaning | Phone Covers Sold
& 2108, or 29, 2 out of every 9 phone covers sold were black ;.. |
15. On the first day of the food drive, Mrs. Fatima's classes brought i‘m T
& cans of frut, 4 cans of beans, 7 boxes of noodles, and 4 cans Ip.
Find the ratio of cans of fruit to the total number of food items cdlimited.
j.ltnen explain its meaning.
#2107, or 27; Two out of every 7 food items donated were cans

of fruit.

R T

16. The rises and span for a roof are shown. The
pitch of a roof is the ratio of the rise to the
hatf-span. If the rise ks 8 m and the span is
{0 m. what is the pilch in simplest form?

k]

7. @ Justify Conclusiomr:za found that 6 of the 24 students in her class own
a cell phone. What is the ratio of students that own a cell phone to students that
nol? Explain your reasoning 1o a classmate,
. 1:3; or 1 to 3: Sample answer: i 6 students own a cell phone,

24—6 or 18 do not. The ¢ .

Temwt Maw 8 e

Lesson Ratios 23
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Power Upl" Test Practice

Exercises 18 and 19 prepare students for more rigorous
thinking needed.

18.| This test item requires students to reason abstractly and
| quantitatively when problem solving
Depth of Knowledge DOK2
Mathematical Practices MP1, MP4, MPG

Scoring Rubric
2 points | Students correctly identify all 6 ratios.
1 point | Students correctly identify 4 or 5 ratios.

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

Depth of Knawredgd DOK!1
Mathematical Practiée MP4
Scoring Rubric
1 point

| Student must wriggfor credit

24 Chapter Ratlos and Rates

Power Up! Test Practice

18. At a putt-putt course there are 50 yellow golf balls, 45 'W" &5
balis, 65 blue golf balls, 40 orange golf balls, and 60 gleghuguﬂ—-
balls. Select the correct ratio to complete the table. | 259 3:4

10:9 1213
yollow to pd 10:8 red fo green L x4

yeiow o pee|] 86 oo fo pelow a5
green 1o blue | 12:13 wunge foble| gz '

19. The table shows the number of each type of sports card that Lamya has
collected.

baseball Baskethlil  foothall
us i FI-1

Write 2 ratio in simplest form that compares the number of basketball cards to
the total number of cilfi:lfu ;ﬁ

Spiral Review
Find the equivalent fraction,

a_ 8 1_18 4_ 28
BI=5 o= 25" 3

23, Ahmed's family is golng on vacation, If they drive far 3 hours at the
speed, how many ldlometers will they travel?

195 kilometers

PEED
LIMIT

24.Abdullah ma%i the baskets he shot Suppose he shal 60 baskets
How many did he maldE baskets

25.There are 36 students in Mrs. Salama's sixth gradﬁuhhﬂf
students are girls, how many girls are in thi ]
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Ritios and Proportionn! Retatanhips

BFIL E Ftaiie e—

Inquiry Lab

Unit Rates

HOW can you use bar diagrams to compare quantities 5#"":::“"“
in real-world situations? 138

Jamila and Amira were rollerblading. They skoted 14 kilometers in 2 hours. If they
skated at a constant rate, haow many kilometers did they skate in 1 hour?

Whal do you knoy/mila ard Amim skoted 14 kilometes in
2 hours

What do you neea 1o fille munber of kilormetas hey
skated in 1 hour

HENAS-On"ACtiv o 2

Btep 1 Usea bar diagram to represent 18 Klometers. The bex is &
mo twe equal sections to represent 2 hours

l 4 km o ——
1 hour [ 4 hour

[Step @ Each section represents one hour. Determine the number o
kilometers skated in one hour

1 Pt | 1 hour
| Ths !
So, they skated  kilometers in one hour

\4

W _—

FocuSnarrowing the scope
Objectivdise models to find unit rates,

CDhEI’EHCEnnnecﬁng within and across grades
Now Next

Students and drgw bas diagrams {o Stugd
fitd unit

mgorpursuing concepts, fluency, and applications
See the Levels of Complexity chart on page 29.

ENGAGE EXPLORE

B ) Launch the Lab

Activities 1-3 are intended to be used as whole-group |
activities, Activity 1is designed to provide more gwdam:e
students than Activities 2 and 3.

‘D Ra[ly Rn-bil?!a-:e students in small groups to
respond to the following questions. Students discuss their
response in their group. Then the groups take turns respg
orally by selecting a spokespatrs |
Ask:

In Step 1, why is the bor diagram separated into 2 m]u-
sections o represent 2 hours

In Step 2, how do we determine thot the number :jfrm
skated in one hour (sDiVide 14 by 2. [
How can you check that your answer is reasSa
answer: Multiply 7 by 2 to get 14, or-bddd get 14.

Inquiry Lakinit Rates 25

Scanned by CamScanner



1% €@ Rally Robihiave students continue ta work in the
same group as Activity 1. Each gquestion should be posed alou
and students discuss their response in their group. Then the
groups take turns respanding orally, by selecting a
spokesperso@1, 3
Ask:
« In Step 1, why s the bar diogram separated into 5 equal
sections Yo represent 5 crackers
« In Step 2, how do we find the number of Calories in
! crockerDivide 205 by 5.
« How can you represent 205 Calories in 5 crackers os @
ratio, not in simpfest form?

220510 5; 2055

® ¢ Pairs Discussidrave students work in pairs to

respond to the following questions. Have them justify their

response for each quesi@mn3

Ask:

« How can you use the bar diagrom to find the number of
Calories in 3 crackeBath cracker contains 41 Calories, so
multiply 41 by 3. Three crackers contain 123 Calories.

* How can you find the number of Calories there would be in
3 packages of crackeBné package of crackers contains 205
Eallon:es. so multiply 205 by 3. Three packages contain 615

alories.

Pairs Consullave students use the Internet or

oo

another source to locate an item that Is for sale. The item
should list the sale price and the number of cunces (or other
measurement unit) contained In the item. Then have students
draw a bar diagram that can be used to determine the cost p4g
ounce (or other measurementlth

tl

—

(

S EIE |
A package of 5 crackers contains 205 calories. How many calories are in
one cracker?

Step Draw a bar diagram to represent 205 calories, Divide the bar diagram
= Into 5 equal sections to represen 5 crackels

205 Calories

st [ | T ]

41 |Calories

(Step2 Label the first section *1 cracker.” Det
1 cracker,

So, one cracker contaif calories

A bottle of body wash costs AED 36 and contains 12 ounces. How much does It
cost per ounce?

-,Et_ﬁ;-;i Draw a bar diagram to repres@fiD 36 Djvide the bar

diagram inte!2 equal sections 1o represd® ounces

Cosomems oo e e AED 36— *
|l_$'=_1[ [ T 1 Ly 45 3 3
AED 3

Sp2) Label the first sectiop Y& * Determine the cost for 1 oz of

body wash

So, one cunce of body wash cosls  dirhams
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Ratios and Proportional Relationships

[PPSR

e

B

famy InVestigata

Work with a partner to solve. Use a bar diagram,

1. Issa drove 129 kilometers In 3 hours. He drove at 8 constant speed. How
many kilomeaters did he drive in 1 ho

129 km |
1 hour | l |

[
|
F_________._.

43 km

2. Sxorarges cod AED 5 34, How much does 1 orange A 089

£ %

AED 0.89

3. Khaliread 231 pages in 7 hours, He read the same numbes of
howr. How many pages did he read in

| | 231 pages {

it § 1 4§ .7 |
|

33 pages

A, Maha has 72 flowers in 4 voses. She put the same number of flowers in
pativese. How many lovar wans byl smsiBllosers

72 flowers |
(e [ [ T ]

18 flowers

cace EXPLORE EXPLAIN ELABORATE EVALUATE

éﬁllaborate

ThelnvestigatencAnalyze and Reflecttions are
Intended to be used as small-group investigatiGreatec
section s intended to be used as Independent exercises.

Levels of Complexity
The levels of the exercises pragress from 1to 3, with Leve
Indicating the lowest level of complexity.

Exercises
1-4 5-7 8-10
Level 3 H .
Level 2 : '
Level1 * .

BENITVEST a8

€1y @@ Think-Pair-Soldave students think through their |
response to Exercise 1. Then have them discuss their resg
with a partner, without recording anything. They should d
the number of divisions they should draw on the bar diag
and how to determine the numerical value of each divisio
Then have them Individually complete Exercise 1. Have thi
repeat this process for each of Exercis1-34.

D (@ Find the Fiblave students work with a partner td
create two facts and ane fib for each exercise. For examg
one fact for Exerclse 1 could be that Travis drove 43 mileg
one hour. One fib for Exercise 1 could be that Travis drove
miles In two hours. Have pairs share their facts and fibs w
another pair of students. Each pair should identify the fa:i
fibs of the other pn, 3

Inquiry Laknit Rates 27
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Pairs Discussidmave students work in pairs to
complete Exercises 5 and 6. Give them play coins that they
can use to physically manipulate the objects. Have them
respond to the following guiding queitSs.

Ask:

« How many different types of coins are ¥oquarters and
dimes

= How many guarters are there affogether? mas?

« How many quarters should be in each groupidimes?

I (@) Have students aiter the scenario in Exercise 5 so
that the container of cookies contains 12 servings. Have
student discuss how they can determine the new cost per
serving, to the nearest paZw3

T CE e

«I» @ Roundtable Consenduas/c students work in
small groups to complete Exercise 8, Each student should
write their own rule, then share with the group. Group
members must show agreement (thumbs up) or disagreement|
{thumbs down) for each rule. If there Is disagreement, the
group members discuss how the rule is incorrect and how it
could be altered to be condt2.3

g Students should be able to answer "HOW can you use
bar diagrams to compare quantities in real-world situations?™
Check for student understanding and provide guidance, if
needed. o,

._\

SN ANalyZe and RETTS

Work with a partner to complete the problem,

5. In the bakery, a container of cookies 1s AED 1275 and contains 3 servings.
The coins below equal AED 12.75, Divide the ca ni 'rnén 3 equal groups

to determine the cost per serving, Circle eac

6. (3 Reason Inductivalpw does dividing the coins into equal groups help
solve the problem?

Circling the equal groups glves the cost per serving and counting the
3 circled groups checks my work.

7. (& Justify Conclusiofibe comparison of kilometers to hours In Activity 1 1s
14:2, which can be reduced 1o 7:1. How is simpliying similar Lo division?

Sample answer: When simplifying a ratle, you could divide comman
factors. Since %2 =7 and 22 =1, the ratio can be simplified to 7:1.

) reate Sample answers18

8. Jidentify Repeated Mwﬂa a tule for how to compare two

guanfities so thiat the second guantity has & value of 1 witholit using a dlagram
When the second number is a factor of the first number, divide the first

number by the second number.

el

9. (& Modol with Mathomatigst » real-world word probilem in which the
unit rate Is 6 kilometers per hour

Rashid inline skated 12 kilometers in 2 hours. He skated at a constant speed,
How many kilometers did he infine skate in 1 howr? & km

D e R A TR SR T Bt

driven an a three-hour trip to the number of kilometer driven in one hour.

b

e —m
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Focusnarrowing the scope

ObjectiviSive examples of rates and write rates
as unit rates.

Coherencemﬁng within and across grades

Vocabulary Start-Up

HOW do you use squivalent Previous = Now Next
Use your glossary, which starts on page GL1, to complete the %% 17 179 (e woria? Stutlents gave S, Students ghe examples,, Students wil o
definitions of the vocabulary words In the table. Vil — F'i"-"-" and used 5 of rates agd lml; unIF'IIEs wo ms using
5 : ) _‘W ) | 0 lind unit ratey rates ralia
Erardaa- I:“Hw Haat '""'ﬂi’\gl*_"' - 1 mr}ll; <
rl Tl w s

-t of amhiond of e N Rigﬁfpunulng concepts, fluency, and applications
wables A compevison of bue Mathematical Practices See the Levels of Complexity chart on page 35,
s - 2 out 083,240, 23, g.u

—--——--J ENGAGE EXPLORE EXPLAIN ELABORATE EVALUATE

vt d:: < ing L i
with A entr 3wt
kinds cprits . B ke For every T hours

AED 2< Fer S omas
1 semgs in § winwtes

" oo 1E ke
ST 2o it i Lo Thowe |© 6 pev hdur

Launch the Lesson
Ideas for Use

‘fou may wish to launch the lesson using a whole group, §
group, think-pair-share activity, or independent activity.

a2as 1) Numbered Heads TogetHere groups of

: ﬂ?f u_ students complete the activity. Assign each stud
a number. Have groups discuss how to complete the actiy
ensuring that every group member understands. Call on 3
specific number to share their responses with the class,

A Aewgiminater bE : AED 520 for | bag
B8 somas in | minube

Amani typed a 15-character text message in 5 seconds.

1,35
1. Write the rate Amani typed as a fraction. chﬁmjers g
5  seconds
: Alternate Strategies

2. What operation would you use to write the fraction in
simplest formdiison

I @ Provide students with a word bank of terms that
they can use to complete the acuiif. 6

Which Mathematical Practicis you use? \%n Discuss the use of the wamgind how it is used

escribing a rate. Ask them to think of cther ways v
i SHMete e et AP can express the same idea, such as 60 miles an haur, or
= (D) Peesevere with Problems (53 Lise Main Tonls 4 cookles for every Studﬁtﬁ
! () Reason Abstractly (B)Atteni 1o Preciuon
& @) Constrict an Agument () Mae Use of Structure
3 | ) Mode! with Mathematics () Use Repeated Reascning |

Lesson Rates 29
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ENGAGE 5 ATE

ExPLORE EXPLAIN ELABOS
ch the Concept
Askihe scaffolded questions for each example to differentiate
Instruction

45 arapges

1. Write a rate as a unit rate.
inutes

O - How can you write the rote as a fr

- How can you write the rote as o uniDiaid@the
numerator and denominator by 5.

9 pranges
€ + What is the unit ra%

« At this rate, how many oranges could Samantha pick
in 12 minutes? How does the unit rote help you find the
answerA08 oranges; | can multiply the unit rate by any
number of minutes.

€ - At this rate, how many seconds will it take Samanthe
to pick 12 orangeShe can pick 9 oranges in 60 seconds
or 3 oranges In 20 seconds. So she carpitios 12
oranges in 28 4 or 80 seconds.

Need Another Example?

Maryam reads 1,000 words in 5 minutes. Write this rate as a

unit rate200 words per minute

2. Write a rate as a unit rate.

€ - How can you write the rote as @ fr%
« What is the GCF of 18 and @07

oL X JSSJ:FE%TEF unit rate? Explaio; The rate does not

have a denominator of 1.

* How would you wrg%-km

TAi=ES 0 unit rotebivide
both the numerator and denominator by 5.

Y : Are the mfcf;fﬁ’d-fagnd%krromer{-r to 1 minute
equivalent? Explayes, Sample answer: If you divide
bath the numerator and denomin =y 5, you
will get the compariscriiﬂumetef to 1 minute.

Need Another Example?

Simplifying Ratios

Tt s — e

L L
e e ]

1o e ekt

§ o=
s i At
Br L Ca e amiy
Somibey P i g 7
et

.

LY

«.7 5ongs per mirute

v, Kareem used
}IH« of water per
cup of flour,

Noora earned AED 675 last week. If she worked 18 hours, h
much was she paid per hdi? 37.50

Find a Unit Rate

Amtels a ratio comparing two gquantities of different kinds of units
Aunitrateas a denominator of Tunit when the rate is written as a
fraction. To write a rate as a unit rate, divide the numeratar and the
denominator of the rale by the denominator,

Ratio Rate Unit Rate
5 15 characterg, 3 characters
155="rtaco r:'ﬂsn' i s;-ﬂq'fnl'd

unit rate,

Wiite the rate as a fraction,
Compare the number of oranges
to the nuimber of minuies

Then divide

45 oringes _ 9 oilinges
Eminues 1 minuti

G pranges
So, the unit rate- I or 9 aranges par minute.

T

utir

The Australian dragenfly can travel 18 kilometers in 30 minutes.
How far can the dragonfly travel in 1 minute?

Write the rate as a fraction, i
Compare the distance to the Bl _ 3km
number of minutes. Then divide, Z0minules” & mipdies

The ratio 3 to 5 cannot be simplified to a whole number rate, It
can be written ﬂﬁ!ﬁuﬁi@r asa unil (ate—ékm to 1 minute.

The dragonfly can Luéint every minute,

Gek i+T Do these problems to find out.

a. Amna downlpaded 35 songs In § minutes, How many songs did
she dawnload per minute?

b. Kareem Is baking several loaves of bread to sell In his bakery
He used 9 liters of water and 12 cups of whole wheat flour
How much water was used per liter of Nlow?

30 Chapter Ratios and Rates
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3. An adult's heart beats about 2.100 times 30 minutes.
A baby's heart beats about 2.600 times every 20 minutes.
How many more beats does a baby's heart beat in 60 minutes
than an aduilt's heart?

Koy Phissos
s fhasetrr ek o By

]

‘Step 1 Find the unit rates.
s 2900 beats 70 beats
Aduit e Trmute
2600 beats 130 beats
BabY- T s minte
Step 2 Using the unit rate for each, determing the number of
beats in 60 minutes.
Adult: 70c 60=4.200 beats
Baby: 130« 60="7.800 beats

'Stop 3 Find the difference
7.800-4,200=3600

So, a baby's heant beats 3600 more times in 60 minutes than
an adult’'s heart.

Get ik? Do this problem to find out. .
— W

. A hummingbird's heart rate while resting (s about 7,500 bedts
every 30 minutes, How many more beats does a hummingbird's
heart beat in 80 minutes than a human baby's heart? c.

Find a Unit Price

You can use what you know about unit rates 1o find a unit price.
Thesmitprices the cost per unit. To write a price as a unit price,
divide the numetator and the denominator of the rate by the
deneminator

AED 36  AEDY

A tickets 1 ticket

-
For example, it costs AED 36 for 4 movie tickets. 5o, the cost pir unit,
of per ticket, is AED 9

Lt

Wi b AT T

7200 more beats

2018

all 2R
- \¢
H®

3. Use unit rates to compare.
O - Why can we not just compare the number of beais
2,100 and 2,600 Re number of minutes is different.

« What ratio compares the number of odult heartbea
to the number of minut +2,100 to 30; or 2,100:30

« What ratio compares the number of baby heartbea
to the number of minut +2,600 10 20; or

2,600:20
¢ - What are the unit rotadhlt.'l.i%ﬁ—t?-baby.ﬁg%iﬁ

* Now that we know the unit rates, how can we find t
number of beats for each in 60 mirktitply 70 by
60 and multiply 130 by 60.

» How many heartbeats does the adult heart beat In
60 minutes? o baby's hed2D0 beats; 7,800 beats

= How many more beats does ¢ baby's heart beat in
60 minutes than an adult’s h&B00 beats

Y : Describe another way you can solve this
problemSample answer: Find the difference in the unit
rates, A baby's heart beats130, or 60 more beats in
one minute than an adult’s heart. Multiply this number
60 to get the difference in heart beats for 60 minutes.
60x60=3,600

Need Another Example?

A cat's heart beats about 3,600 beats every 30 minutes.

A horse’s heart beats about 1,320 times every 30 minutes

How many more beats does a cat's heart beat in 60 minu

than a horse's hea@BG0 times

Lesson Rates 31
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4. Find the unit price.
& - How can you write the rate os @ !rac-i&n’
* How can you write the rote as a uniDieidé the
numerator and denominator by 4.
€ - What is the unit prickED 22.00
« How much would five potted plants cost, ot this rate?
How does the unit price help you find the answer?
AED 110.00; By first finding the unit price, | can multiply that
price by the any number of plants,

@Y - if o different store charges AED 70.50 for three potfed
plants, which store offers the better price? Ahelain,
first store; The second store charges AED 23.50 per potted
plant, which is more than the unit price at the first store.

Need Another Example?
Hassan spent AED 96 on four concert tickets. How much was
each ticketAED 24

Guided Practiee

Formative Assessmehi: these exercises to assess
students’ understanding of the concepts in this lesson.

If some of your students are not ready for
El ff—.ﬁt assignments, use the differentiated activities below.

Think-Pair-Shaféve students a few minutes to
think through their solutions for Exercises 1-6. Then ask pairs
of students to work together to determine the solution. Call or)
one pair of students to share thelir solutions with the class for
each exercis@1, 3

O (@ Find the Fibiave students work with a partner to
write two facts and one fib for Exercise 6. Then have them
exchange facts and fibs with another
pair identifies the other pair's fa

[ Cuisea practia

Write each rate as a unit mte. w00
11 paints

=

3

5.

6.

_J_

J
‘l. Financial Litera®pur potted plants cost AED B8. What Is the
price per plant?

White the rate as a fraction. Compare the total cost to the
number of plants, Then divide,

-~ ~,

AFD BB AED 22

Tdpans Vpiant
g

So, the price per potted plant Is AED 22

&4 points in 4 quaries: 2. 125 min 5 seconss E&'ﬂ

360 km rraveied on 4. 12 meters in 28 secanu;ﬂ'l per second

12 liters of gasolise 30 km per liter

Nasser shot 20 baskets in 4 minutes. Ahmed shot
42 baskets in 6 minutes, How many more baskets did Ahmed
shont pet MinutE?e .- -2 baskets per minute

For Alsha’s graduation, her mom took her and 4 friends
o a water park. Alsha's mom pald AED 400 for 5 student
tickets. What was the price for one student tisket?
AED B8O i
Rate ¥Wurself! |
| umdevshand how ke J
Find o umih vabe,

@ Bul on the Qulﬂblwro rates ang

ratios related anava: Arak & a mitb
compares two quantities with different kinds of unitspl Cioal! You'ie ready te move anl
such as miles per hour. )

b

| 341l v sowe
qheshuu.t LT -nl-c'l.l

=
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Write each rate as a unit rade. i
12
L720zin6cans e

1B water bottles
2. 162 water bottles In 9 casREF case

3. Mahmoud divided 40.8 liters of paint 4. Central Subs made Bl sandwiches using
among 8 comainers. How much paint isin 360 grams of turkey. How much turkey was
51 used por sandwichi2eee.

ecach containeBavoe | Toomahe They ugg#grm of m;‘\:q por sandwich

5. The resuts of a car race are shown Determisay “ﬂ—]
who ti(nw.- the \‘n!!c.sl Explain Difvery Yina
— . umberoflaps | Driver  Laps  Time (min}

Evans drm the fastest at 2.3 minutes per S % | &
Torek W2 | 966
Fohim @ 38 1024

6. Tarek's mom bought an eight-pack of julce boxes at the store for AED 4. Find
the unit rate for the juice baxes.. AEY0.Dfer fjuce ox

7. Hassan's cousin pledged AED 12 for a charity walk. If Hassan walked 3
kilometers, how much did his cousin pay per kiicmetes?

AED 4 per km

8. & Justify Conclusiole Lovin' Lemon Company sells a 4-liter jug
of lemonade for AED 24. The Sweet and Sour Company sells an eight-pack of
250 mi botiles of lemonade for AED 16. Which I:Elmﬁn'.' has a higher unit
price? Explain your ansfevetandSar Conpany; unit

price is AED 2 per pack compared to AED 1.50 at the Lovin' Lemon Campany.

9. The Shanghai Magiey Train is one of the fastest rains in the workd,
traveling about 2,144 miles in 8 hours
a. How many miles does it travel in on@ RETYIES
b. The distance between Columbus, Ohio, and New York City is about

560 miles. How many hours would it take the train to travel between
the citiesbout 2 h

Enonce Explons EXPLAIN ELABORATE EVALUATE

Practice and Apply

Independent Practice and Extra Practice

The Independent Practice pages are meant to be used as
homework assignment, The Extra Practice page can be us
for additional relnforcement or as a second-day assignme

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

Exercises
1-7,14-20 8-10,21-24 1n-13
Level 3 H .
Level 2 i
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 1-7,9,11,13,23, 24

®» Onlevel 1-5odd, 7-1,13, 23, 24
™ Beyond Level | 7-13,23,24
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4 MATHEMATICAL PRACTICES
1 Make sense t;fprublems an\:\t-perseuere“in' ' 12 :
solving them.

3 Construct viable arguments and critigue the
reasoning of others. 8,10.11.13

Mathematical Practices 1, 3, and 4 are aspects of mathematic
thinking that are emphasized In every lesson. Students are
given opportunities to be persistent in their problem solvi
express thelr reasoning, and apply m, atics to real-

situations.
ol {
S B
zmay
Formative Assessment

Use this activity as a closing formative assessment befare
dismissing students from your class.

Tell students that the next lesson focuses on using (atio

tables to find ratios. Ask them to write a few senterices on

how they think the lessons on ratios and rates prepare

them for using ratio tables. Have them use the writing

prompts belolee students” work.

« In the previous lesson, | leamed...

« In this lesson, | learned...

+ What | learned in this lesson and in the previous lesson
will help me in the next lesson because...

Watch Out!

Commeon Errdk unit rate has a denominator of 1,
Encourage students to think of a unit rate as the cost,

distance, and time, for every one unit of the denominator.

34 chapter Ratios and Rales

Population
10. & Muitiplo Ropresontatides table shows the S Estimate |, Mrea
{as of July 20071*

approximate population and areas of five states
Popuiation densgithe nurmber of peaple per sUL@Blamia 36,500,000 143707

unit of an area. Flotida | 18300000 | 45758

a. NumbersFind the population density of cach jowg 2990000 56276
state. Round to the nearest tenth. New .
Caiifornia: 223.0 people/sg mi; Florida: Jarvey Ba90,000 | 812

522,000 grais

278.3 people/sq mi; lowa: 53.1 poople/sg mi** Yoming
Mew Jency 996.3 people/sq mi;
Wyoming: 5.3 people/sg mi

b. GraphMake o bar graph of the five population densities. | D Spiaiathe
¢. WordsConnecticut has about the same population as | g 199 T
lowa, but its area is 4. 875 sguare miles. Without ca!cmaun'g’ o A
compare Connecticut's population density 1o lowa's | j- L F
Justify your answer, L ieo— N
Sample answer: Connecticut has a higher population o | |
f ~ —_
density because approximately the same number of people F&14 g‘b
are distributed among a smaller space, - ;:-

Lll_\r_i? H.0.T. Problems;n.odeminking

11. ZFind the Errgellyam wrote the rate AED 108 in & weeks as
2 unil rate. Find har mistake and comect it.
A unit rate has a denominator of 1.
A 108 A 18
6 weeks Tweek

12. & Persevere with Problefs ratic of red jelly beans to yellow felly
beans in a dish is 3:4. If All eats 3 red |elly beans and 6 yellow ones, the
ratio is 4:5. How many yeliow jelly beans were ariginalty in the dish?

36 yeliow jelly beans

Tllsdﬂﬂf" Conclusioffgou travel at 4 rale of 45 kilometers per hour, how

rqar!y minutes will it take you o travel 1 kilopeter? Justify your response.
tymin, or 1 min, 20 5 45 per 8, siegives the seconds
per kilometer

wo T -
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Extra Practice

Write each rate as a unil rate.
W, Jamal printed 24 photos in 8 minutes. HAE. Ghaya planted 48 twlips in 12 minutes, HoW

many photos did he print per minde? mamy tulips did she plant per minLite?
T plrskar prv munube 4 tulips per minute
~+F.
i o

24 prckes 3 photet
Fenuber T enure

St
6. Hamad decorated 72 cookies in 36 minuilsAmal biked 45 miles In 3 hours. How many
How many cookies did he decorate pet miles did she bike per hour?
minute? 15 miles per hour
2 cookies per minute

18. A Ruby Throated Humminghird beals its wings 159 times in 3 seconds
How mariy o4 does the Rul':r‘y Throated Hummingbird beat ils wings
per second

per secon
9. The Al Shuhhi famil buumnur concert tickets for AED 252, What w

price per thck =
20.An adult blinks about 450 times in 30 minutes, A 12-year-old blinks 2

60 minutes than a 12-yoar SR :H

150 tmes in 15 minutes. How manykrme times does an adult blink in : i

2. Find the number of meters each record holder ran in one second of

each event. Round to the nearest tenth, 201 E:)

2. 200 meters, 19.30 seconds, Usain Boh, MdhBkper s
b. 400 meters. 4318 seconds, Michas| ohnsSh3Mgers
¢. 100 meters, 969 seconds, Usain Bolt. 1ORMES s

22.{ Justify Conclusiolse 24 students in Nir. Khalifa's homeroom sold
72 mogazine subscriptions. The 28 studenbnooble Nomeroom
sold 98 magazine subscriplions. Whose homeroom sold more magazing
wibscriptions per student? Explain your re40hi#qoob; Mr. Khalifa's
homeroom sold 3 subscriptions per student while Mr. Yagoob's homercom

sold 3.5 subscriptions per student.

Temwt Maw 8 e
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power Up! Test Practice

Exercises 23 and 24 prepare students for more rigorous
thinking needed,

23. This test item requires students 1o explaln and apply mathematical
concepts and solve problems with precision, while making use of

structure,
Do_plh of Knuwmdga: DOK2
Mathematical Practice MPG&, MP7

Scoring Rubric
2 poinis The studen! identifies the snacks thal are
4 for AED 6 and states how much will be
| saved.
1 point The student correctly identifies which

snacks should be purchased but fails to
| Indicate how much will be saved.

2‘{ This test item requires students to analyze and solve complex real-
| world problems through the use of mathematical tools and models,

| Depth of Knowledge DOK3

| Mathematical Practites MP1, MP4, MPG
Scoring Rubric
2 points

Student correctly plots the rates AND
Thursday Is written in the answer box.

I
| 1 point Student correctly plots the rates OR
student writes Thursday in the answer box.

0Py,

=<

3

36 Chapter Ratios and Rates

power Up! Test Practice

23.Baoxes of fruit snacks are on sale at the grocery. The boxes are the same size,
A family needs {o purchase 24 boxes.

L
"o el G s il

Which snacks should they purchase If they want to spend a lesser amount?
the ones that are 4 for AED 6

How much money will they save? AED 4

24.A runner is training for & hall marathon. Her training sch o Déstance  Ti
shown in the table - fmi)  (min)
Graph and label the unit rates for each day on the nUmber Gesloy Y 18

Thurs. Tuesal. Sun. Wed. Wednesdoy 6 72 |
Thussday = £

678910M12131 Sowday 3 | 315
Sundiay 12 138
Which day did she run the fasfesi¥hursday
Spiral Review
Simplify each fraction.
w_ 1 4_|2 48 _ B
25,55 = 26.4:= 27, e
o 5 d s HE 25
28.Amani wants t0 put 8 wallpaper border arouno the 1ol
cefing of her room, The dimensions are shown at the =
rlg'ﬂ. How many metres of border does she need?
38; meters Bam

PPTR———
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Lessonl

Ratio dbles

£ Real-World Link

Refreshmenth punch recipe uses one container of 5oda and thilis o the real workd?
tontainers of juice to make one batch of punch.

1. Droaw red counters to show the number of containers of mw J
draw yeliow counters to show the number of containers of JUigie wse

L S

needed to make 2 batches of punch. wjulvalent rathos
sealing
(& Mathematical Practices
b B soda—s 2 1,3,4,7.8 |
. —
3] 0 Juce—e 6

2 Draw red counters to show the number of comainers of s ;
eyl v COUMIRN O i ded i i ol i s of juic g
nesded (o make 3 batches of punch.

soda-e 3 2018
jultE—- 9

S
L
-

3. Find the ratio (n simplest form of soda to juice needed for
1,2, and 3 baiches. What do you notice?

13; The ratios 1:3, 246, and 3:9 are equivalent.

}

; WhichZ, Mathematical Practidas you use?

] Shade the circle(s) that applies.

i {DiPessevere wilh Probiems (5} Use Math Tools

i () Riasiin Abstrietly (E) Aand 1o Precision

§ (D Construct an Arguemsen (T Makss Ui of Structiine

% | (B) Modi! with Mathematics (B> Usee e peated Reasoning

g e —
.

vonal Relatonihips
Rt it Sttt U, s

Fﬂtl.l!inmwing the scope

Objectivd)se tables to solve problems involving ratios
and rates.

c0h8fentionnacﬂng within and across grades

Previous = Now Next
» exiimples, Students repiesed! S
&3 ol unik problems invalving raliof

and rates with tables

Rigﬁl’puuuing concepts, fluency, and applications
See the Levels of Complexity chart on page 43,

ENGAGE EXPLORE ExPLAIN ELADORATE EVALUATE

' Launch the Lesson
Ideas for Use

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

pap— Numbered Heads TogefHerc students
i’f.ﬁl v&‘g“ in groups to complete Exercises 1-3. Each
student is assigned a number. Each group member shoul
questions to ensure their own understanding as well as
provide assistance to other group members, so that all gr:
members understand how the ratios 2:6 and 3.9 are equi
o 13815

Alternate Strategy

€ Tell students that in a bowl of bananas and apples, ti
ratio of apples to the total pieces of fruit is 2:8. Ask them |
determine the ratio of bananas to apples. Then have then
write the ratio in simplest fgms

6:2, 31
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) Teach the Concep

Askihe scaffolded questions for each example to differentiate)
instruction.

'Examples ) J

1. Use a ratio table and equivalent ratios to solve
a real-world problem.

€ - What rotio represents the quantities that we know?
6 drops of food coloring to 1 cup of icing

» What are we frying to fithé®number of drops of food
colering to mix with 5 cups of icing

€ - Why do we multiply each quantity by 5&=5

YRATE

« How many drops of food coloring do we need to mix
with 5 cups of icin3@ drops

QY -« If you mixed 35 drops of food coloring with 5 cups of
fcing, wauld the resulting color be lighter, the same, or
darker than the original yellow icing? Edpieer;
The concentration of food coloring Is greater,

Need Another Example? [
A recipe calls for 5 cups of water for each cup of black beans

How many cups of water should be used for 4 cups of black
beans720 cups

2. Use a ratio table and equivalent ratios to solve
a real-world problem.

{» - What rotio represents the quantities that we know?
b6 sandwiches to 12 minutes

€ - Why do we divio® need to reach a quantity of
2 minutes, and we started with 12 minutes.

€ - About how many seconds did It take Joey to eat each
sandwich? ExploHe can eat 11 sandwiches in 2 minutes, so
he can eat about 5.5 sandwiches in 60 seconds. This means he
can eat each sandwich in abo#t®B, or about 11 seconds.

Need Another Example?

There are 50 petals on 10 orange blossoms. Each orange
blossom has the same number of petals. Find the number of
petals on one orange blossopetals

(s jmna

3

Check for Accurscy

W chnc v ety T
Ermevlel sdage beses F
o ol B el Wi
s w b
L |

"

Py

s Equivalent Ratios

The guantities in the opening activity can be organized Into a table
This table is calledalio tablbecause the columns are filled with
piirs of numbers that have the same ratio
Seda 1 2 1 The ratiog, 5 nds aie enuialent
Julcs 1 6 9 m h

Equivalent ratiespress the same relationship between quantities.

1. Tomake yellow icing, you mix & drops of yellow food coloring
with 1 cup of white icing. How much yellow feod coloring should
you mix with 5 cups of white icing to get the same shade?

Use a ratio table. Sinee3 =5, ¥
multiply each quantity by 5, Drops of Vellow & | 30

So, add 30 drops of yellow food Cups of 1.5
colofing to S cups of Icing, leing r

&

'
xwly

2. In arecent year, Ali Abduallah won a sandwich eating contest by
eating 66 sandwiches in 12 minutes. If he ate at a constant rate,
determine how many sandwiches he ate every 2 minutes,

Divide each quantity by one or : ]
maore common factors until you i :
reach a quantity of 2 minutes, | B

: Timefmin) 2 & 2
i So, he ate 11 sandwiches every o l
2 minutes. =03

| Gok i+ Dathese problems to find out.

e a. A patient receives 1 liter of IV
IV Fluids |
fluids svery 8 hours, Al that 1= L.

4

rate, find how many hours it i Time () P3¢
take to recoive 4 liters of (V Nuids.
b. To make cranberry jam, you iz]e 3]

need 12 cups of sugar far every""“
16 cups of cranberries, Find thoCranbemiesjq (¢ 8 4 |
amaount of sugnr nesded for

4 cups of cranberries

T —— .
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Use Scaling

Muitiplying or dividing two related quaniitees by the same number is
calledscalimgSometimes you may neattlde bocknd theacole
forwordo find an equivalent ratio

S }

3. Cans of corn are on sale CansolCom w0
at 10 for AED 4. Find the cost goqinAED ¢ .
of 15 cans.

There is no whoke number by which you can muftiply 10 1o gét
15, So, scale back 10 5 and then scale forward 1o 15

¥
CamyofCom W § 5 i 1
CostinAED ¢ 2 & n By

Sa, 15 cans of corn would cost AED &

o

Mok

‘rlv. Humaid mows lawns during his mmmwuﬂmlnm@ Y

He took 14 hours last week to mow B lawns. At this rate, :9
many lawns could he mow in 49 hours? 2018

Is there a whole numbert by which you can multiply ¥4 to
get 497

Scalebackto 7, and then scale forward 89

fakh,

NumberofHours 4 7 @ 45
Numberoflowns 2 4 22

So, Humaid can mow®8  lawns in 49 hours

Gok i#7 Do this problem to find out.

€. A child's height measures Height <
105 centimeters. Estimate g2t S 108

hat height in inches wm 0|2 a2 . about 42 In.

&

3. Use scaling to solve a real-world problem.
O - Whot ratio represents the quantities that we know?
10 cans for AED 4
« What ore we Irying to fithdPcost of 15 cans

€» - Why do we need to scale back to 5 before scaling
forward There Is no whole number by which we can
multiply 10 to get 15.

« Why do we multiply by are trying to reach

15 cans. Since’83 =15, we multiply 2 by 3 also,

P * What is another way to solve this problem?
Sample answer: If 10 cans cost AED 4, then each can ¢
AED 0.40. So, 15 cans would cost AED 6.

Need Another Example?

Amani used 12 yards of |

fabric to make 9 blousesYards of Fabric | 12 4 20

Find the number of I:.olm.;#a,.,.I 3
she could make with R |3 |6

20 yards of fabrits blouses

4. Use scaling to solve a real-world problem.

€ - What ratio represents the quantities that we know
14 hours to 8 lawns

€ - Why do we need to scale back before scaling forw
There is no whole number by which we can multiply 14
to get 49,

« To what number can we scale back to? Explain,
7; 7 is both a factor of 14 and a factor of 49,

Y - What is the scale factor we use when we scale !m)i
ta 77 Explain why the scale factor /s The stale
factor i%-. Sample answer: The scale factor is the numbeé
by which you multiply. Dividing by 2 is the same as
multiplying l*

Need Another Example?

Zayed read 30 pages of histTo ]
hook in 10 minutes. If he Pages Read 30 15 45

continues at this rate, how
long will it take him to read PRI 10 | 5 | %
45 pages15 min

Lesson &Ratio Tables39
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Example )
5. Use scaling to solve a real-world problem,
@ - What ratio represents the quantities that we know?
$50 for $60
« What are we trying to fihaW much Leya would
receive for $20 American

€Y - Why do we need to scale back before scaling forward?
There is no whole number by which we can multiply 50
to get 20.

« 1o what number can we scale bock to? Esinin.
is both a factor of 50 and a factor of 20.

€ + How can you check ta see if your answer is

reosonable? $20 "
dmf.lmplify t&

Sample answer: Both ra%an

Need Another Example?

It takes a worker 70 minutes to pack 120 cartons of books. Thi
worker has 14 minutes of work left. Use a ratio table to
determine how many cartons of books the worker can pack in
14 minutes24 cartons

Guided Practiee

Formative Assessméfitc these exercises Lo assess
students’ understanding of the concepts in this lesson.

smo If some of your students are not ready for

450 assignments, use the differentiated activities below,
Think-Pair-Soldive students a few minutes to
think through their solutions to Exeu::ses 1-4. Then have then

955 1 and 2. Have them
ghd 4. Then have
g responses and

work with a parine,
work individually

them check back |
discuss and resol

Pairs Con ' st Tes
problem in whic
forward. Then ha!mw

determine if iwo ratios are eguivalent?

5. On her vacation, Leya exchanged $50 American and recelved
$60 Canadian, Use a ratio table to find how many Canadinn
dollars she would receive for $20 American.

Set up a ratio table. Use scaling 1o find the desired quantity.
0 i

Canadian Dollars o s wernl

American Dollars 50 5 20 ey, sirice 4= 20 =

4 ih fLisaribiby By &
haqy g # p—

Leya would receive $24 Canadian for $20 American.

Guided Practies ﬂ

Compiete each ratio table to solve sach problem.
1. Salah receives an allowance of AED 70 ovivny weok Allowance (AED) 70 140 210 )f

How much does he tecelve after 4 weaks? 1

MumberofWeeks | 2 3 4
AED 280
2. Wafa runs 8 kilometers in 60 minutes. Al this rate, Distance Run (km) ¢ 4 2
hir long would it take her to fun 2 kilomEsters?: Time {miny ¢ 30 18

15 min

3. Yasmin buys 12 packs of juice boxes that are on sale mmmm 1 8

and pays a total of AED 48. Use a ratio table to dete {AED)
hiowe much Yasmin will pay to buy 8 more packs of jul ot B B
bosces at the same store.
AED 32
Rate Wurselfl

How well da you umdevirand
vatie belbles? Circle the | wv\gq
that applies,

on the Essential Questioncan you

Sample answer: Two ratios are equivalent if they
simplify to the same ratio. For example, 1:3, 226, and |

3:9 are equivalent because they all simplify to 1.3. 1"_, 5 " 3\_1":‘::
(leme Clear
thy—m

e o
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e

Independent Practies

Complete each ratio table to solve each problem.

1. To make 5 apple pies, you need about 0.5 kilograms NumberofPes < 10 wf

of apples. How many kilograms of apples do you neeih' Apples
to make 20 apple piesle. '- 05| 4 ..

B kilograms

2. Four balis of woal will make 8 knitted caps. How Ballsof Wool 4 1 3
many balls of wool will Malkcolm need & he wants 2|
1o make 6 cBpR e a4 Number of Capn T

3 balis of wool

[

e 21 9
Mexican Pesos. 5000 300 100

. Before leaving o wsit Mexco, Ayoub iraded Dirharms
270 dirharns and recelved 3,000 Mexican
505 When he rétumed from Mexico, he had
100 pesos beft. How much will he receve when he
exchanges these pesos for dirhgms?
AED 9

4. On o bike trip across the United Stales, Hamdan

MiesBiked 190 95 28BS
notes that he covers about 190 miles every 4 days

If he continues at this rate, use a ratio table to Doy 4|26
determine about how many miles he could bile in
6 daysSrmmyin 5
285 mi
5. ZIdentify Repeated Reasoding nch recipe that ey Sl 24

sefves 24 people calls for 4 iiters of lemon-fime soda, ——

2 pints of sherbet, and 6 cups of ice. Liters of Soca 4
a. Complete a ratio table to represent this situation mdm | 2
b, How much of each ingredient would you need to  Cups ol ke B
make an idontical recipe that serves 12 people?
36 people?

2 L soda, 1 pt sherbet, 3 ¢ ice; 6 L soda. 3 pt sherbet, 9 ¢ ice

¢. How much of each ingredient would you need to make an identical
recipe that serves 18 people? Explain your reasoning
3 L soda, 1.5 pt sherbet. 4.5 ¢ lco: Sample answer: Since 18 is half of 36,

half the recipe that serves 36 people will serve 18 people.
6L+2=3L. 3per2=15ptand 9£2=45¢c.

Practlt;and Apply

Independent Practice and Extra Practice

The Independent Practice pages are meant to be used as
homework assignment. The Extra Practice page can be us
for additional relnforcement or as a secand-day assignme

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

Exercises
1-4,11-14  5-7,15-18  8-10
Level 3 H .
Level 2 A
Level 1 t .

Suggested Assignments
You can use the table below to select appropriate exercis|
your students’ neads,

L AL Appraachmg LevEI 1-5,7.9,10, 17,18
€» Onlevel 1-50dd, 6,7.9,10,17,18
€ Beyond Level 6—10,1?. 18
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4 MATHEMATICAL PRACTICES

LI e _ oA J 6. On a typical day, flights at a local airport amive 8t a  EieEeey I
1 Make sense of problems and persevere In g rate of 10 every 15 miriutes. Al this rate, how many B 0| 2 | 40
solving them. flights would you expect to arrive in 1 hour? Mirutes 15 3 60
3 Construct viable arguments and critigue the 9 16 40 Sas
reasoning of others. ’ =5
- * A ulduvﬁl’y Structufinmplcte the graphic organizor 10 explain how
§ Use appropriate lovls strategically. 10 equivalent ratios are used to find larger quantities and smaller quantities
7 Look for and make use of structure. 7 R Ll et
B Look for and express regularity in repeated 5 r;_ — ‘M_ M. o tfosiston i 1— —_.!
reasoning. f——— e rr—
' | Lomge-ciantilyty | [ e —
Mathematical Practices 1, 3, and 4 are aspects of mathematical | Sea Example 1. | See Example 2.
thinking that are emphasized in every lesson. Students are | Operation used ! | Operation usect
. o . A | Real- World Example: { | Real-Word Example:
given opportunities to pe persistent in. their problem solving, tp { R { e
express their re . and app! atics to real-world |owsrbotches | Bt S
situations ’ -(z
’ : '2"': g \'{\I{:} H.O0.T. plﬂbl.ﬂll'Iﬁhtnuurlhmmq
’.) 8. (O Find the Erraiamia Lsed the ratio table at the o
2018 night 1o find the number of people served with 15 GroundTurkey = ' 1°
kilograms of giound turkey. Find her efmor and mﬁﬂﬂ s | 51 1
cormect it
Fo tive Assessment She used subtraction and addition when creating the ratio table instead
Use this activity as a closing formative assessment before of division and multiplication. Fiftesn kilograms of ground turkey would
dismissing students from your class. feed 45 people.

9. & Justify Conclusiofinere are 18 bulls and 45 gl 18] 2| 22
cows on a ranch, If 4 mote bulls and 4 more cows wore=-=-- "= <.
added, will the ratio of bulls 10 cows remain the sama? Cows | 45 5| 55

) ' Justify your answer using o ratio table

Ask students to relate how the previous lessons on|ratios no; Sample answer: If 4 bulls and 4 cows are added, there would be

and rates helped them to understand the conceptsfin this 22 bulls and 49 cows on the ranch. Using the ratio table, there should be
lessonSee students’ work.
55 cows for 22 bulls.

10. & Use Math ToolBomplete the ratio table to llustrate i

Worch Out..' a real-world relationship among two quantities in whigh the -
scale factor is Bee students’ werk, 4

Common Errdtemind students that to complete some i

ratio tables, they may have to simplify a ratio with division :
before multiplying to solve for an unknown unit in the ratio,

42 chapter Ratlos and Rates
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Extra Practice

Complete each ratio table to solve each problem. T I

W N
1L A 200 reguires that | adull accompany every Numbes of Adults T 4
— 7 students that visit the 700, How manhy adills S -!-—— ! 2
st accomparny 28 studefteRwis Mumbet of Students 1 :: 3_\' 3'
S LAST LASE |

12 Hind purchased 200 beads for AED 4B to make Number of Beads 100 35
neckiaces If she needs o buy 25 more beads, how Costhn Zfrf} 24 2‘{/

much will she pay If she is charged the same rate?
AED &

13. If a hummingbird were to get ail of its food from a olMectar 12| 2 |2
of BirdsFed 70 | 10 60

feeder, 1hen a 16-ounce nectar feeder could feed
BO hummingbirds a day. How many hummingbirds
you expect to be able 1o feed with 8 12-ounce fesder?

W, When a pholo is reduced or enlarged, its length to
width ratio usually remains the same. Aida wants
to entarge a 4 in, by 6 in. photo 5o that it has a
width of 15 in. Use a ratio table 1o determine
the new length of the photo.

|Length (in) 4 2|0
widhgn)| ¢ 3 B

10 in.
15. Saml owns & hybrid SUV that can trave! 400 kilometers on a

15 liters tank of petrol. Determine how many kilometers he can
trave! on 6 liters.

160 km
16. & Justify Conclusionacterinarian needs to know an animal's
weight in kilograms. if 20 pounds 5 about 9 kilograms and a dog weigns
30 pounds, use a ratio table 12 find the dog's weight in kilograms. Explain
your reasoning
Pounds 20 60 30
| Kilograms 9 21 135
If 20 Ib='9 kg, then 60 Ib is about 27 kg. Since hall o1 60 is 30,2 30 1b
dog weighs half of 27 kg ot Z7which is 13.5 k.

Temwt Maw 8 e
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Power UP! Test Practice
Exercises 17 and 18 prepare students for more rigorous Power p! Test Practice

thinking needed.

| 171. Hana |5 making biscults using the recipe. Whale Wheat Biscults
17. | This test item requires students lo reason abstractly and 2¢ While whestfioir

quantitatively when problem solving. oW may cups o :"s"ﬁ“r WL he nge! o make ; e gakg e

3 3 51 4
Depth of Knowledge DOK2 ity e
Mathematical Practices MP1, MP4 L e
Makes B biscisdts

Scaring Rubric —_—

1 paint Student must write 7.5 for credit. 1B. Reham walked 3 blocks in 15 minutes. Based on this rate, determine if each

) ) ) ) statement is true or faise.
18.| This test item requires students to reason abstractly and a. Reham walks 9 blocks in 45 mirllles ThuFalse

quantitatively when problem solving, b. Reham walks 4 blocks in 25 minlites.  THFalse

Depth of K"DWIEGQE: DOK1 ¢. Reham walks B blocks in 40 mirllles.  TrudFalse

Mathematical Praclices MP2, MP7 d. Reham walks 12 blocks in 60 milllies.  TroFalse

Scoring Rubric

1 point Students cofrectly answer each part of the Splul Review

uestion,
q ldentify each point shown on
the graph.
4 5 7 3
1. . ) 20.( . |
y 2 -
@ \¢ T

TY T T
-
O S ilimindh it 5

L i
T4 TS5 6 LR Al

AR RENARAE

¥
2, Khmees is drawing a map,

He needs to plot four
points 1o identify four
places on his map, Plot and

If.hrnm's house

[ BT T TR T

label the following polnts, Schoaol k
a. the library af (3, 2) . i
b. the schoaol at (6, 4) Library Park ]
€ the park at (8, 1 H '

d. Khmees's house at (2, B)

44 chapter Ratios and Rates
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Habos and Progortiona | Melabansiipy

; -Lesson 5 F“usﬂaﬂmiﬂg thE m
. Objectivdlse graphs to represent problems involving ratiol
Graph Ratlmﬁles an;:j] rates. g a p p gr

Coherencemnming within and across grades

(B Exsontiai Quostipn

Vocabulary Start-Up

HOW do you use equiveent Previous = Now Next
Thecoordinate planeformed when two perpendicular number lingl™ss * = Tesl workd? Students represefited | Students create graphs | Students will find
Intersect at their zero points. This paint is caliginfibe problems ewolving ratios” [fom ratio tables. it ristins and

and rates with tables

| — T—
horizontal nlimber line is callesiaiissnd the vertical number ﬁ Vocabulary ]
fine is called tisaxis Anordered paisuch as (2. 3), is a palr of -

numbers used to locate a point on the coordinate plane :;""" i
Fill In the Blanks with the hightlighted words from above. X
Coordinate Plane ek See the Levels of Complexity chart on page 51.
i S weoprdinate
— s 4| {111 Ve thicinate ENGAGE EXPLORE EXPLAIN ELABORATE EVALUATE
| S - + ra _ .
, (@ Mathermatical Pracios Launch the Lesson
; ordered pair | 1.3.4
[4 64 ——eet Ideas for Use
origin 3 i Pl x-axis You may wish to launch the lesson using a whole group, s
1 e group, think-pair-share activity, or independent activity.
17 IA5FFT7THEN

8&‘ Iy Pairs Discussiddeve students work with a
~=4  pariner to label the coordinate plane. Have them t|
of other words or phrases they can use to help remembe
each vocabulary tei@n, 5.6

[t
M-S represents minutes ang s regresents om, write an mdem 34“) '
palr to represent this situation,

(3,7

iRkt o

Alternate Strategies

Provide students with a ward bank of terms if thi
are having difficulty labeling the coordinategiahe.

?q Have the students investigate the origin of the
arteslan coordinate system and the French mathematiciy

mgﬂrpursuing concepts, fluency, and applications
I
|
I

?
Whichg; Mathematical Practidis you use?

Shade the circle(s) that applies. Rene Descartes. Have them prepare a brief oral presental’
for the clas@1, 3

(MiPersevers with Problems (S)lise Math Toals

@ Reason Aostractly EAnend 10 Procision \

(3 Conalruct an Angument ) Makoe Lise of Shuttume

AN B s

@) Made! vath Mathematics (@) Usis Ropeited Ruasaning
——— e ——
R — S ' Lesson S=raph Ratio TabledS
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Teach the Concept

Askihe scaffolded questions for each example to differentiate
instruction.

‘Examples )

1. Graph ordered pairs from a table.

D - Which coordinote do we locote ¥icoibrdinate

&Y - To begin locating the point (1, 3), how far along the
X-gxis, and in which direction, do we move from the
origin?o the right 1 unit

€» - How would the location of the point (1, 3) be different
from the lacation of the point (@, BPis located 1 unit
to the right of the origin and 3 units up. (3, 1) is located 3

units to the right of the origin and 1 unit up.

2. Describe the pattern in the graph.
> - How can you tell that the points appear to fall in
o lineSample answer: Connect the points.

€ - What is the pottern in the grEabR point is
located one unit to the right and three units up from
the previous point.
« What does this pattern mean in the context of the
problemThe cost increases by AED 3 for every CD.
€ - If the pattern continued, what would be the next two
pointsA4, 12) and (5, 15)

Need Another Example?

The table shows the
distance Kaylee travels Distance on Scooter

¢

20

on her scooter. The Time, Distance, Ordered Pair
table also shows this x |y 18
information as ordered =~ 4 4 (1, 4)

pairs {time in seconds,

distance in feet). Graph 2 8 (2.8)

the ordered pairs. Then 3 12 (3,12)
interpret the pattern in

the graphSee Answer 4 16 (4.16)
Appendix.

%‘_

Graph Ordered Pairs

eamings increase by
AED 5 each haur.

-y

in dirhams to create CDs of | “;:rm l.h
digital photos at a photo shap, | Mumber Ordered F
[ table also shows this olCOnx AID.y ()
ormation as ordered pairs 3 ()]
umber of CDs, cost In AED). 2 6 @6
1 U (1.9

You can use an ordered pair to name any peint on the coordinate plane|
The first number in an ordered paimedomdinatend the second
number |5 thecoordinate

¥ou can express information in a table as a set of ordered pairs. To see
pafiermgraphhe ordered pairs on the coordinate plane,

T Examples )

The table shows the cost

1. Graph the ordered pairs.
Start at the arigin, Use the Vi

x<oordinate and move along the : e8]
sauis. Then use theootdinate and
move along thexis. Draw a dat al =]

each point. E

Mk A

2.

Describe the pattern in the graph. | '[
4

The points appear ina line. Fach poinf =37 5 5 5 3
is ane unit to the right and three units up  Number of COs
from the previous poinl.

So, the cost increases by AED 3 for every CD created,

Got i+T Do these problems to find out.

The table shows Nablla's earnings ‘Mabila's Eamings

for 1,2, and 3 hours. The table alS6  aen | Ordered Pair ¥

lists this information as ordered  Hours. X gicech, | '8 i

pairs (hours, earnings). 1 5 1. 5 £
a, Graph the ordered pairs . 16 2,90 :
b. Describe the pattem in the graphy 15 .15 »'
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Sl | Ml i

Two friends are making scrapbooks. Shamma places 4 photos on
each page of her scrapbook. Ghaya places & photos on each page et Refloct

m‘ e ————

Compare Ratios

You can use tables and graphs to compare ratios. The grealer the r
he steeper the line will appear.

of her scrapbook.

3. Make a table for each scrapbook that shows the 108l AUMBE! s, G

of photos placed, if each book has 1, 2. 3. or 4 pages. List the Syiue o 0 e
infarmation as ordered pairs (pages, photos). a-au.....—,,.,':“
-

] T P AT S} | P R T l O e o e
— ' - e sk, s ok,
h;-.r nnhl.r L] l'-p-.r l'mu.y nn o Doyt e

I 4 e 1 6 i, &

2 B 25 2 2 e . —

3 2 @ 3 | [pm

4 % 4,16 4 M %] The ratio of photos to

L4, Graph the ordered pairs for sach 55—
friend on the same coordinate plane. I |

Graph the ordered pairs for Shamma’
scrapbook in blue.

y ‘f I b e -~
Graph the ordered pairs for Ghaya's bt ] -
scrapbook in red g ; S HE
%
3
o

X
'3 348567)

Mumbe: of Fages / i
zmay

5, How does the ratio of photos to each page compare for each
person? How is this shown on the graph?

The ratio of pholos to pages for Ghaya's scrapbook is 61 while
ratio for Shamima's scrapbook is 4:1. On the graph, both sets of
points appear to be in a straight line, but the line for Ghaya i$
steeper than the line for Shamma

atic,

hdmdr-.i.,_

pages for Ghaya's book if
6:1. On a graph, the line
would appear steeper fod
Ghaya. bart less steep for|
Shamma.

Ve 4

the

Ratios and Proportional Relationships

)

3-5. Create a table and a graph to compare ratios.
&Y - How many total photos will Shama have on one
poge?™ two poges8 three pages¥2 four

pages?6

« How many total phetes will Ghaya have on ane
poge?d two pagesT? three poges@ four
pages24

€y - What are the ordered poirs for Shama? Ghap?

(1, 4), (2, 8), (3, 12}, (4, 16); Ghaya: (1, 6), (2, 12}, (3, 18), (4,

+ In the graph, what do the blue points represent?
Shama's scrapbook

« Whot do the red points repredéimya’s scrapbook

« How can you use the toble or graph to predict the | |

number of photos that each friend will use on 15
pages Sample answer: Extend the pattern in the table

the graph. Shama uses 4 times as many photos as page !

she will use 1 4, or 60 photos. Ghaya uses 6 times as
many photos as pages, so she will 066,16¢ 90
photos.

Q) - Study the graph. As the number of puges increosef |

what happens to the vertical distance between

Shama’s and Ghaya's graphs? What does this med |

the context of the prob/dis® points for Ghaya's

scrapbook become farther and farther apart from Sham

scrapbook. This is because Ghaya uses 2 more pholos §

page than Shama. As the number of pages increase, GH |

will use more and more photos than Shama.
Need Another Example?
SnapShot is a digital photo service that charges 20 fils pg
photo. MyPics charges 12 fils per photo. Make a table for

service that shows the cost for 1, 2, 3, and 4 photos. List th
information as ordered pairs (photos, cost). Then graph th

ordered pairs for each service on the same coordinate pli
How do the ratios of cost per photo for each service
compareBee Answer Appendix.

Lesson Sraph Ratio Tabled7
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Ghided Practige

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

e If some of your students are not ready for

SELRE assignments, use the differentiated activities below.

1> @ Roundrobihiave students work in groups of 3 or
4 to complete Exercises 1-4. Have Student 1 read the exercisq
aloud. Student 2 completes the first few steps of the exercise.
For example, in Exercise 1, Student 2 could complete the first
column of each table. Student 3 completes the rest of the
exercise. Then Student 4, if available, agrees or disagrees wit|
the final solution. If there is any disagreement, Student 4
explains how the solution should be changed. Students trade
roles for each successive exe{itd

(D @ Gallery Walkiave students work with a partner

to create a real-world problem similar to the one posed in
Exercises 1-4. Post the problems around the room. Students
walk around the room and select a prablem, n
Waorking with thelir partner, they create a table
and determine the solution. Have them locate t
students who wrote the problem to have them
work@1,3.4,5

Watch Out!

Common Errdtemind students that the order in which
the coordinates are listed is important. Students will still
graph a stralght line if the ordered-pair values are
transpased, but that line will be an incorrect line.
Encourage students to “run” alonesttie and then

“nse” to thevalue.

v Homag |
Wouks 1 "!':"m";" ey Weeks,x w W

b 10 o 1 15 (115

2 20 (2,20 2 30 (2 30)

3 30 (3, 30) 3 45 (3,45

+ 0 (4,40 4 60 (4, 60)

Guided Practice

Two friends are each saving

n ]
L, =

in their bank accounts. Hamad saves
AED 10 each week while Ali saves AED 15 eachweelk

1. Maice a table for each friend that shows the total amolint saved for 1. 2, 3, and
4 weels List the information s ordered pairs (weeks, total dirhams saved)

2 Graph the ordered pairs for each friend on the same
coordinate plane

3. How do the ratios of Hamad's savings and All's
savings compare? Hovimshown on the graph?
Sample answer: Ali's savings, AED 15 per weel, iIncreases
at a higher rate than Hamad's savings, AED 10 per week.
Both sets of points appear os straight lines. Ali's savings is
shown on the graph as a steeper line. Rate Wurselfl
How confident ave you about

4. [ Building on the Essential Quedtioncan grophing :rmrfmj vabies? (heck +='"F

help solve a Dlohlem [mvalving ratios? » Hhaat applies.
Snnqﬂem-ﬁgmphumnﬁthrﬂhhgnahl @ a @
when comparing 2 ratios.

o

-y

TR i 2 e o Felhabic

48 Chapter Ratios and Rates
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The table shows the total time it took Samir to read 0,1, 2, g
and 3 pages of the book. The table also lists this info ]

.y

as ardered pairs (number of pages. total mimates). ,.'__:‘ ,},"',"_“"""m“hn
1. Graph the ordesed pairs a o 6.0
By 1 4 .4
T 3 K
3 2 B

2. Describe the pattern in the graph
The graph shows that Samir read 1 page every 4 minutes.

Khalid's Home Supply charges AED 5 for each meter of fencing. Wahid's
‘Warehouse charges AED 6 for each meter of fencing.
3. Make a table for each store that shows the total cost for 1, 2, 3, or 4 meter
of fencing, List the information as ordered pairs (meter of fencing, total cost)

WE oy wn W sy e
| e {L.5) | 6 1.8
A 0 2. 10) 2 12 2.17)
3 15 (3. 15) 3 18 (3, 18)
4 20 (4. 20) 4 24 (a, 24)
4, Graph the ordéred pais for each store on the same 1o ¥ e
coordinate plane. i % »Wurenouse
.’., .I hahey ae
5. Using the tables and graphs, wiite a few sentences 5 4 34~ "

comparing the ratios of amount charged per meter of
fencing for each store. How 1 this shown on the graph?

Sample answer: As the number of meters of fencing Increa®s 75T &
the cost at Wahid's Warehouse increasos at s faster rate than Fencns i

the cost at Khalid's Home Supply. The cost at Wahid's

Warehouse is shown on the graph as a steeper line.

Pracﬁcéiand Apply

Independent Practice and Extra Practice

The Independent Practice pages are meant to be used as
homework assignment. The Extra Practice page can be us
for additional relnforcement or as a secand-day assignme

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

Exercises
1-5,1-15 6,7,16,17 8-10
Level 3 H .
Level 2 H
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, 7,10, 16, 17

@ OnLevel 1-5 odd, 6, 7,10, 16, 17
€ BeyondLevel  6-10,16,17
o b,
o 2

Lesson Saraph Ratio Tabled49
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w# MATHEMATICAL PRACTICES

1 Make sense of problems and persevere In

solving them. AN
3 Construct viable arguments and critique the 615
~ reasoning of others. | '
4 Model with matheinatics. 1.8

thinking that are emphasized in every lesson. Students are
given opportunities to be persistent in their problem solving,
express their reasoning, and apply mathematics to real-world

Mathematical Practices 1, 3, and 4 are aspects of mathemabch
i

situations.
2 o-byy
@ \A
Do 2
zmay

Formative Assessment

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

Ask students to create a coordinate plane with the prdered
pairs (1, 9), (2, 18), and (3. 27). Ask them to find the missing
value in (6, 7) if the pattern contibdes.

6. (& Justify Conclusioffatty's Pies made 2 peach pies using 10 cups of

~

/' H.O.T. Problemeco s
& @mmmmmu a real-world problom u-:.lnq raua‘c;n

9, | Persovera with Problesis: (he coordinates of the point located

10, (& Persevere with Problefs granh shows the cost of

earns AED 50 an hour tutoring. Make a table showing thc relationship between

peaches. They made 3 ples using 15 cups of peaches and 4 ples using 20 cups
of peaches. Predict how many cups of pgaches would be needed to make
9 peach pies, Explafibeups; The %a ow the number of pies to

cups of palth%:% =;ﬁ__"!l" The rlﬁéis also nquhulon*ﬂhe

riﬁof;fnum that 45 cups of peaches will be necded to make 9 pies.

(2 Muitiple Representatidmego/oen reciangion | Longth.x Widih,

rectangie in which the ratio of the length to the width is X ¥

appraximately 1618 to 1, This ratio is caibedbe rotio 1618 1 (1618.1)

3236 2 (3.236,2)

a. TableMake a ratio table to show the approximate lengths 5 4,854, 3)
goiden rectangles given widths that are 1, 2. 3, and 4 unjts, 854,
the informatian as ordered pairs (length, width). | & “? 4 (6472, 4)

b. GraphGraph the ordered pairs on the coordinate plane. B

c. Analyze-ow dops the area of each rectangle change as thi¥
dimensions change?
The area of the first rectangle (n the tabie is 1.618 squa

units. The areas increase to 6.472, 14.562, and 25.888,

rates that could be represented on the coording
the number of hours she tutors and the amount of money she earms.
haltway between (2, 1) and (2R

purchasing pencils from the school office. The graph is mi ng
a point to indicate the cost of 12 pencils, Complete the gra 2
by plotting the missing Information. Explain your answer, 3 7

Sample answer: The peints at (1, 3), (2, 6), (3, 9), and : i !

[S. 15) represent a rate equivalent to 1:3. The rate 4:12 | 1| =

equivalent to 1:3. So, the cost of 12 pencils is AEDA. R N R
Cost (AED)

ey gy

50 Chapter Ratios and Rates
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Extra Practice

The table shows the total number of kilometers Amna runs for several days.
The table also lists this information as ordered pairs (number of days, total
Kilometers).

1. Graph the ordesed pairs

12. Describe the patterm in the grdfee 37k shows Hank ag Hhe wwmber

of Aays moventes wy || the sumber oF Wlewmetery run incve. w3
There are two employees for every tiger in the tiger exhibit at zo0. For,
every elephant in the elephant exhibit, there are four empl
13. Make a table for each animal that shows the total number of B R
employees for 1, 2, 3, or 4 animals. List the information as .I'iﬂ
ordered pairs (number of animals, number of employees). b
=)
Animals. s Employeesy  (r.)y) Animals. x  Employees.y  (ny)
| 2 ny ! F] (L4
2 4 (2. 4) 2 8 5
3 6 @e§ 3 2 @312
* 8 @y 4 B 4%
4, Graph the ordered pairs for cach exhibit on the same 5
coordinate plane. o Hapnant

=g [:h.-lu!
15. Z Justify Conclugiobaing the lables and graphs, wiite a ii o
few sentences comparing the ratios of the number of emplo
per animal. How 4 this shown on the graph?
Sample answer: The number of employees for the elephant

exhibit increases at o faster rate than the number of

emplayees for the tiger exhibit. The line representing the
elephant exhibit is a steeper line.

Temwt Maw 8 e

Lesson Ssraph Ratio TableB1
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Power Up! Test Practice

Exercises 16 and 17 prepare students for more rigorous
thinking needed.

16.| This test item requires students to reason abstractly and
quantitatively when problem solving
' Depth of I-(nuw!edg Dokl ;
Mathematical Practiéus MP4, MP6
Scoring Rubric

1 point The student selects the choice for more

students per teacher at Hamilton Middle
School.

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

 Depth of Knowledgd DOK3
Mathematical Practices MP2, MP3, MP4

Scoring Rubric

2 points Student states that Nina will need to mow
8 lawns and explains why she will need to
mow 8 lawns instead of another number

R of lawns.

1 point Student slates that Nina will need to mow
8 lawns

52 Chapter Ratlos and Rates

power Up! Test Practice
16. ll‘_le table gives the ratio of teachers to students at a Dubai
Middle School " T
Al a Sharjah Middle School, the ratio of teachers to studonts is . i
12 1o 312. Which statement corretly compares the rotio of the L
teachers to students at the two schools? ue 2
B There are more students per teacher at the Sharjah Middle Scitiol 3
than at the Dubal Middle School 2% L}
Both schools have an equivalent ratio of students to teachers.
There are more students at the Sharjah Middle Schoo! than at
the Dubal Middie School.
There are more students per teacher at the Dubai Middle School
than at the Sharjah Middle School
7. Nina eams AED 15 for each lawn she mows. She wanls to buy a dress that
costs AED 109, How many limwns will she need 1o mow 1o eam the money
for the dress? Explain.
' She needs to mow B lawns. She’ll earn AED 120 from mowing 8 lawns.
This is more than she needs, but if she mowed anly 7 lawns she
would get AED 105 and that wouldn't be enough.
Spiral Review
Simplify each fraction.
1 1 1
13 26 20
8= — 1% 5 — 20, 5= ——
T8 & 30 5 rLi) 12
2L There are 270 Grade 6 students and 45 adults going on
a field trip. How many students will be with each adult if
the groups are divided equally?
22.Several students were surveyed about their favorite " Fitvorite Claas
class. The results are shown in the tabie, What IR
fraction of the students chose music as thelr favorlie Ant el
5ijb|'e-r_‘[? Write the fraction In simplest form English W 3,
57 Math 2t E
Music % H
Sclence: I2 |
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Case 1 Cabin Fever
ﬂammmtﬂ:dmmmh

J 1510 180 An el nutes of conpens anstaing
jn esch GEin

How musry Cowper T svE M E o O]
‘ R ——

1
a
3

Understandmnat are the facts?
« You know there are 15 cabins for 180 campers.
+ You need to find how many campers are in each cal

Planwnat is your strategy to solve this problem
Divide 180 by 15. Befare you calculate, estimate. .
Estimate 200+ 20=_10

Use lang divislon to find the number of
campers In each cabin,

12
15180
- 16
30
30
-~z

There arel2 campers In each cabln.
Checkooes the answer make sense?
Check by multiplying. Since®= 180 _ the answer is comect.

rs would be in each cabin If the ratio

Justify Conclusiorw m

S:nhlns to campers was 15 l:?.ZE? ain.
15 campers; Sample answor: Use long division to find the answer,
225+15=15

tian g Proportiona Be

aboiialh ps

FOCIISnarrawing the scope
Objectivéolve problems by using the four-step plan.
This lesson emphasid:Mathematical Practicé@hstruct
viable arguments and critique the reasoning of others.
The Four Step Plénoblems can often be solved by using
different strategies. Sometimes they can be solved more
with one strategy than anather.

Coherenceonnecting within and across grades
Now Next

Swidents sofve non-routing problems.  Students will apply the FL\ur Step Plan
o solve realworld problems

Rigﬁrpurlulng concepts, fluency, and applications
See the Levels of Complexity chart on page 57.

ENGAGE EXPLORE EXPLAIN ELABORATE EVALUATE

Launch the Lesson

The problems on pages 55 and 56 are intended to be us
a whole-group discussion on how 1o solve non-routine
problems and are designed to provide scaffolded guidan
The problem an page 55 walks students through the solu
while the problem on page 56 asks students to came up
their own solutions.

Case #1 Cabin Fever

Q Have students answer the guestion [Zow.

. Waufd all 15 cabins have the same number of campers
ratio was 15 ta 200? Explain your reasneySgmple
answer: Because 200 cannot be evenly divided by 15, there
not be the same number of campers in every cabin.

Problem-Solving Investigafion Four-Step PlaB3
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Case #2 Show Me the Money

I» €@ Roundrobihlave students work in pairs to share I ————
the steps of four-step plan and their strategy for each step.
One student explains and shares low they completed the firsl
step, Understand. The second student explains and shares
how they completed the second step, Plan. Then the first

student explains and shares how they completed the third
step, Solve, The second student explains and shares how they
completed the last step, Chidk3, 5

Trade-a-Problehmesve students create their own
prablem, similar to Case 2. Students trade their problems,
solve each other's problem, and compare solutions. If the

solutions do not agree, students work together to find the
emrors@1,3.4 ﬁ
Need Another Example? Read the problem. What are you being asked to find?
Pine Street Middle School has 360 students divided equally ek o-Fmdii mudh sfismnes Siiut Wit sy o ags 1.
into four grades. How many students are in each grade? Underfine key words and values in the problem. What information d
90 students - Uh-l}, you know? . " L
The bop row shows an incremsd sfear, The notbow vow shows
: o incvease of ARD per year
f Plan

2 Choose an operation.

| will wscaddition o sohve Hais probleim,
@

Describe the pattern In the table. Then complete It using your
problem-solving strategy.
Ewvery year her weekly allowance increases by AED 20.
+] 4] 4

r"'f'""z
Mc_-__ ‘_",'ID Fl_l
Mb}.ﬂmnceldﬁahd c

B0+ 20 = B0 55 Khawla will earn ABD whaon she is 13 years old,

Agf #

2018

ﬁa!, Check
Use information from the problem to check your answer.
Use subtraction to check your an8Res. 20 =60

Bl L T ———

B4 cChapter Ratios and Rates
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T S

C 00 Work with a small group to solve the following cases.
“1L.0 1. Show your work on a separate piece of paper.

Case 43 Walking \‘.

3£ 00 ticyde For ench G AT
a s AT
By wqj-.n!melw'ldﬂ“"'f‘”"' - -
oo hes 7 ashing OFS
tgulr‘:wﬁ}'-‘*"""d@rm. o b

~

| DB

—

-

—
(e 5 Norey = >-
Mrs. 2T s buyng 8 new Dig-soreen Iolevison TR En
pawmdﬂﬂ}suﬂ'dmuau!dhmﬂllmﬂm

A s oy i e

EER——

| AEDTO

| i

Case %6 Sports Equipment
" * hhbmw@mmmwmmibvﬁqmmMu-ﬁm
st "‘".‘. s e e T ey e AFT AT Bk T

i

i
v '

| B basketballs: The romainger s 10, 50 she will Fave AED 10 left.

—

ENGAGE ExeLORE EXPLAIN ELABORATE EVALUATE
Collaborate

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

Exercises
3,4 5 6
Level 3 : o
Level 2 i
Level 1 N .

1% @ Think-Pair-Shatéave students work in pairs.

Give students one minute to think through their responset

Cases 3-6. Have them share with thelr partrer. Then dis

the following within a large gu@ups

Ask:

- Did each pair use the some strategy to solve Cases 3~
Sample answer: no

What can you conclude about solving a word problem
the four-step plaS@mple answer: There are different ways t
solve a word problem, You can use the four-step plan to cony
with the right strategy.

% @y Pairs Discussidnave students work In pairs to
discuss how they solved Cases 3-6. Then call on one stul |
to share their responses within a small group or large gro
discussiopi, 3

Problem-Solving InvestigaTien Foui-Step PlaB5
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if students have trouble with Exercises 1-8, they may need
help with the following concepts.

| ratios{Lessons 2 and 4)

1.5.8
greatest common facforsson J) . 2.4
| least common multiplesson 1) I 3
unit rateglesson 3) . 6
| graphs of ordered pairssson 5) .
Vocabulary Activity

~ = €@ Numbered Heads TogetHerc students
d&f& 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 definition of|
a ratio. Students should ask each other for clarification and
assistance, as needed. Call on one numbered student to sharg
their responses with the clf=s3.6

Alternate S
1% Have students create several examples of ratios.

| ZN
SR

2018

B6 Chapter Ratios and Rates

Mid-Chapter Chagk

N7 TR Vel
Vocabulary &)
1. Fill In the blank in the senience below with the comeettemm
A ntb is & comparison of two quantities by division.

Find the greatest commen factor or least commen multiple of each set
of numbers.. o 1

2 24 and 18 3. 12 and 4. 16 and
GCF=8 LEM= GCF=

5. Write?5 cookies to 40 browases ratlo in simplest fomms=q 538
57 km
6. Write 171 km in 3 hours as a unitrates . 10
7. Qi Uso Math Toolihe table below shows the amount in Khaled's account

each week List the information as ordered pairs and then graph the ordered
pairs, Describe the patiem in the grapt 5

D).y Order -+
! 5 1. 5) -]
2 10 12.10) »
1l % | am »
s | o | .20 v
5| 5 (5, 25) ‘r

The graph shows that Khaled saved AED 5 each week,

8. J Persevere with Problefas artlst s using three different colors in a
maosaic. The ratio of green o blue to yellow color tlles Ih the mosaic is 46:9.
She has 42 blue tiles to use. How many green and yellow liles does-shemneed?

28 green tiles and 63 yeliow tiles

i L B
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Lesson 6
Equivalent Ratios

A Real-World Link (24 Esvential Question

HOWY do you use equivalent
Phot al spent AED 20 10 make 10 prints from a phote BB ' real werd?
Later, she spent AED 60 to make 30 prints {3 Mathematical Practices
Number o Pints _ Cost (AED) 1.3.467
0 o»
0 20 &

1. Express the relationship between the number of prints she
the total cost for each situation as a rate in fraction form

10 prints 30 prints
and
AED 20 AED 60
2. Compare the relationship between the numerators of each rate \\

In Exercise 1. Compare the relationship between the
denominators of these rates.

Sample : The numerator in the d rate is 3 times
the numerator in the first rate. The denominator in the second \
rate is 3 times the denominator in the first rate.

0 i 5 prints
3. What Is the unit rate for 10 pmﬁ.""a +§=m
30 perints | 6 Sprints
4. What Is the unit rate for 30 piTRIDE0 8~ ABT0
5. Are the rates in Exercise 1 equivalent? Explain
Yes; Sample : They have the same unit rate of S prints

for AED 10.

Whichg; Mathematical Practidis you use?

Shade the circle(s} that applies.
() Porsovite with Problems (E)Lse Math Took
(@ Roaton Abstraetly Ettend to Precision
@ Construct an Aigumient (DMake Use of Structue
(T tdotde! with Mamerratics @)Uz Repeated Reasoning

Ratios nnd Proportiona| Betionships

Focusnarrowing the scope

Objectivéind equivalent ratios and rates by using unit rate
and equivalent fractions.

Coherenceonnecting within and across grades
Previous Now Next

Students find and use | Students wi
Ivalent ratios and el rate prob
rates to solve problems

nadel ratio

s

Rigbl‘pursl.dng concepts, fluency, and applications
See the Levels of Complexity chart on page 63,

ENGAGE EXPLORE ExXPFLAIN ELABORATE EVALUATE

Launch the Lesson

Ideas for Use

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

85 D) Think-Pair-Soldave students work in palrs to
' complete Exercises 1 and 2. Then have them
individually complete Exercises 3-5. Upon completion, ha
them share their responses with their partner to discuss a
resolve any differenagd, 3

Alternate Strategies

» Have students work backward in the table to find the
cost for 1 print. Have them compare this to the answer the
found for Exercise1, 3,5

80, and 100 prints would cost if this pattern continued
.B

‘,@ Have students extend the problem by asking how m
1

Lesson Equivalent RatioST
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Askihe scaffolded questions for each example to differentiate
instruction.

‘Examples

1. Use unit rates to determine equivalent rates.
QD - How con you write 20 miles in 5 hours as a fraction?

miles 45 miles
45 miles in S hourgr ours 3 iours -
i miles
€D - What is the unit rate for e o Thout

+ Are the rates equivolent? ExplaiThe rates do not
have the same unit rate,

@» - How could you adjust one of the rates so that the pair
of rates would be eguivalSaniple answer: The
second rate could be 36 miles in 9 hours.
Need Another Example?
Determine il the rates 20 ralls for AED 5 and 48 rolls for AED 1
are equlvalent Explain your reasgmmdince the rates are

1ol the rates are equival@fiions, =48 tols

the same 5 2
2. Use unit rates to determine equivalent rates.
QY + How can you write AED 21 for 3 T shirts as a fraction?
AED 35 for 5 T-shirts foars: ‘B
AED 7

@ - What is the unit rote for eachs TT=RR
+ Are the rates equivalent? ExpjesaThe rates have
the same unit rate.
« At this rate, what would be the cost for 7 T-shirts?
AED 49
Need Another Example?
Determine Iif the rates 42 people on 7 teams and 64 people o
8 teams é!re e&ulv?ent Fxpfaln your reasmnBigee the

unit rates=|1—and-1— are not the same, the rates are not

equivalent,

=]

58 chapter Ratios and Rates

|

There are different ways 1o determine if two ratlos or rates are

equivalent. One way is by examining unit rates, By comparing

guantities as rates \n simplest form, you can determing i the
w-.y}lnmﬂ&mn between the two quantities stays the same

Wprnts  _ & prints nmmu

= = ) and- - '-!'m
WD AEf 70 ms‘n ~ T MEDT0
A s M 1Y , - ;
<
[ o ce the rates have the same unit rate, they are equivalent ratios.

Determine If each pair of rates ls equivalent, Explain your
reasoning.
1. 20 miles in S hours: 45 miles in 9 hours

Write each rate as a fraction. Then find |ts unit rata

!

.
20 miles, 4 miles 115 mileg E miles
Thouwrs 1 hour Thours 1 hour

-
g 5

Unit @ates

i o Pt Since the rates do not have the same unit rate, they are not
st cquvaient
:-u?_aiy-tl-z e

- 2. 3 shirts for AED 21; § shirts for AED 35

b _ Alby AED35 _ AEDT
o No; Since the unit JEnwE  YERT Sahs TR
rotes 2 T-ahins — 43 S
I El
d“ T-ghi Sinca the rates have the same unit rate, they are equivalent
an re

nmmmm
rates are not .

equivalent.

Get i+7 Do these problems te find out.

Determine if each pair of rates is equivalent. Explain your reasoning.
a. 36 T-shins In 3 boxes: 60 T-shins In 6 boxes

Yes; Since both unit
b. b. 42 Nowers i 7 vases: 54 flowers in 9 vases

the rates are
equivalent.

RO
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T Example. b -
3. Fatima read the first 60 pages of a book tn3dlrs.5hemdﬁ'**.:_‘-_..‘w
last 90 pages in 6 days. Are these reading rates equivalent? ., .o e -

Explain your reasoning. s
B0 pages 20 ::dges S0 pages IS 5 3005
TdrE— Tday Tdmye— Tooy
Since the rates do not have the same unit rate, they are not . N@; Since the unit
equivalent. Sa, Fatima's reading rates are not equivalent. mzﬁﬂﬂ‘m
bracelels
Geok irT Do these problems to find out. a ; 3
are not the same,

€. Maysa made 10 bracelets for 5 friends. Laida made 12 bracelels the rates are not
for 4 friends. Are these rates equivalent? Explain your equivalent.
reasoning oy

d. Club A raised AED 1680 by washing 42 cars. and Club B raiseq) Yes: Since the unit
AED 1520 by washing 3B cars. Are these rates equivalent® L
Explaln your reasoning rates are the same,

AEDAD
3 the rates

are equivalent.

Use Equivalent Fractions

If @ unit rate is not easily found, use equivalent fractions to dec

whether the ratios or rates are eguivalent - ,B:
AL )| \ A
=

Determine if the pair of ratios or rates is equivalent. Explain g )
L]

reasoning. \
&, 3 tree throws made out of 7 attempts; 2018
9 free throws made out of 14 attempts

Write each ratio as a Iraction

3 frew ll"-lO-jﬂ fB.,\- Throws

Tatlompts 14 attompts -

Since the fractions apfequivalent, the ratios ame not
equivalent.

xamples. :

3. Use unit rates to determine equivalent rates.
& - How can you write 60 pages read in 3 days os a

fraction? 90 pages in 6 d v nf: P p:g:‘

€ - Are the unit rates the sume? ExniiSample
answer: Fatima's reading rates are 20 pages per day an
15 pages per day, which are not equivalent.

{» - How could you solve this problem another way?
Sample answer: 6 days is twa times the 3 days, but 90
pages is not twice the GO pages, so the rates are not
equivalent.

Need Another Example?
You can buy 3 medium pizzas at The Pizza Place for AED /|
5 medium pizzas for AED 30, Are these rates equivalent?

Exﬂg:? your reasoniges; Since the unit rates are the same,
mthe rates are equivalent.

4. use equivalent fractions to determine if ratios or
are equivalent.

O - How can you write 3 free throws made out of

throws
7 attempts as a frocti Btlempts

+ How can you write 9 free throws made out of

: rows
14 attempts as a fracti attempts

D - Are these two fractions are equivalent? Eiain.
because the numerator and denominator of the first fra
can not be multiplied by the same number to result in t
second fraction.

» + How could you solve this problem another way?
Sample answer: 7 is hall of 14, but 3 is not half of 9, so
rates are not equivalent.

Need Another Example?

Determine If the rates 5 |aps swam In B minutes and 11 laf
swam In 16 minutes are equivalent. Explain your reasoning
no; Since the fractions are not equivalent, then the rates are n{
equivalent,

Lesson Equlvalent RaticS9

Scanned by CamScanner



P T L

T Example. b -
3. Fatima read the first 60 pages of a book tn3dlrs.5hemdﬁ'**.:_‘-_..‘w
last 90 pages in 6 days. Are these reading rates equivalent? ., .o e -

Explain your reasoning. s
B0 pages 20 ::dges S0 pages IS 5 3005
TdrE— Tday Tdmye— Tooy
Since the rates do not have the same unit rate, they are not . N@; Since the unit
equivalent. Sa, Fatima's reading rates are not equivalent. mzﬁﬂﬂ‘m
bracelels
Geok irT Do these problems to find out. a ; 3
are not the same,

€. Maysa made 10 bracelets for 5 friends. Laida made 12 bracelels the rates are not
for 4 friends. Are these rates equivalent? Explain your equivalent.
reasoning oy

d. Club A raised AED 1680 by washing 42 cars. and Club B raiseq) Yes: Since the unit
AED 1520 by washing 3B cars. Are these rates equivalent® L
Explaln your reasoning rates are the same,

AEDAD
3 the rates

are equivalent.

Use Equivalent Fractions

If @ unit rate is not easily found. use equivalent fractions to decide
whether the ratios or rates are eguivalent

Eﬂmmlfﬂnpabdmﬂnsnrntﬁhnqulvﬂm&plahm L
zma,'y

reasoning.
&4, 3 tree throws made out of 7 attempts;
9 free throws made out of 14 attempts

Write each ratio as a Iraction

3 frew ll"-lO-jﬂ fB.,\- Throws

Tatlompts 14 attompts -

Since the fractions apfequivalent, the ratios ame not
equivalent.

by,

nples j

3. Use unit rates to determine equivalent rates.
& - How can you write 60 pages read in 3 days os a

fraction? 90 pages in 6 d v nf: P p:g:‘

€ - Are the unit rates the sume? ExniiSample
answer: Fatima's reading rates are 20 pages per day an
15 pages per day, which are not equivalent.

{» - How could you solve this problem another way?
Sample answer: 6 days is twa times the 3 days, but 90
pages is not twice the G0 pages, so the rates are not
equivalent.

Need Another Example?
You can buy 3 medium pizzas at The Pizza Place for AED /|
5 medium pizzas for AED 30, Are these rates equivalent?

Exﬂg:? your reasoniges; Since the unit rates are the same,
mthe rates are equivalent.

4. use equivalent fractions to determine if ratios or
are equivalent.

O - How can you write 3 free throws made out of

throws
7 attempts as a frocti Btlempts

+ How can you write 9 free throws made out of

: rows
14 attempts as a fracti attempts

I - Are these two fractions are equivalent? Eiain.
because the numerator and denominator of the first fra
can not be multiplied by the same number to result in t
second fraction.

» + How could you solve this problem another way?
Sample answer: 7 is halfl of 14, but 3 is not half of 9, so
rates are not equivalent.

Need Another Example?

Determine If the rates 5 |aps swam In B minutes and 11 laf
swam In 16 minutes are equivalent. Explain your reasoning
no; Since the fractions are not equivalent, then the rates are n{
equivalent,

Lesson Equlvalent RaticS9
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5. Use equivalent fractions to determine equivalency.
Q) - Whaot is the cost of a package of 6 DVDs? 2 DVDs?
AED 90; AED 45

= If you bought two packoges of 3 DVDs, how many
DVDs would you buy alfogether? What would be the
cost?6 DVDs for AED 90
D - Are the rates equivolent? ExpfespThe numerator
and denominator are divided by the same number, 2.
« How con we write the equivalent fractions?
6DVDs _ 3DVDs
AED 90 — AED 45
O -« /f o packoge of 8 DVDs costs AED 80. is this rate equivalen]
with the ather two given in the example? Euplain.
Sample answer: The numerator and denominator would not
be multiplied by the same scale factor. The cost of 8 DVDs
should be AED 120 for the rates to be equivalent.
Need Another Example?
Determine if the ratios 8 corrals with 56 horses and 4 corrals
with 28 horses are equivalent. Explain your reassning.

. 8 corrls+-2 __ 4 corrals . .
Sln:em-mhe ratios are equivalent.

Guided Practiee

Formative Assessméht: these exercises to assess
students’ understanding of the concepts in this lessan.

If some of your students are not ready for
4% assignments, use the differentiated activities below.

Think-Pair-Shaf@ve students a few minutes to

2
P

eq
B Guided Practisal

think through their respaonses to Exercises 1-5. Then have
pairs of students determine the solutio K-
share their solutions with the group an
resolve any differenggst, 3

? Trade-a-Problefrk each studeny
ate and three possible eguivalent rateg,
equivalent. Have them trade problems
the partner determine which rate is eq
Jjustify thelr respongp, 3. 4

| B, Salima is comparing the cost of two packages of DVDs.
A package of 6 DVDs costs AED 90 and a package of 3 DVDs
cumAEus Are the rates equivalent? Explain your reasoning.

i il

e rumnbar S0, e

Thie e ralo are
ﬁgbb!;ﬁmugsﬁ e o e

- i, \ - Nachions ile ofubeabr
— S

o Since the fractions are equivalent, the ratios are equivalent,

| Get kT Do this problem to find out.

= 12Grade 9y
“0; m_mt ¢. There are 12 Grade 95 out of 16 students on the Sludent
4 Gade T Council. The Earth Day Committee has 4 Grade 9s out of
the 8 students. Are the ratios equivalent? Explain your reasoning
ratios are not
uivalent. [

Determine if each pair of ratios or rates is equivalent. Explain your reasoning.
1. AED 24 saved after 3 weeks; AED 52 savea 270 caloties in 3 H'h.'l.ﬁgs 450 calorles in

after 7 woekSuinple | pad 41 5 servingEsne |
4 No; Since the unit rm"d 'l"n: Since the unit rnlm are the same,
- mtuﬂ
E mnmﬂnnme.themm are not rates are equivalent;
F rAJ s 450 calories
equivalent. servings & servings

3, Mazen can do 75 push-ups in 3 minutes Eissa can do
120 push-ups in & minutes. Are these rates eguivalent?

Explain zooe 1 NO; Mazen's unit r
' unt e

4. A human adult takes abouit 16 breaths in 60 seconds, - .
A puppy takes aboul B breaths in 15 seconds, Are lme:sk‘.a ¥ 1 |

rates equi Lenl’ Expii &m [ CASORNANG. {are
- m‘#ﬁ*mﬁ“ hes oo ot

equivalent.

fre wen veouly o wmove eh?l!
Shaule the section that applies.

[ —

on the Essentisl Question:

deil:rrmne ¥ two ratios are equivalent?
Sample answer: You can find the unit rate of each ratio
and compare them.

an you

ey g oy

60 Chapter Ratios and Rates
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Independent Practice

Determine if each pair of ratios or rates is equivalent. Explain your
MOASONINGE o o

1. AED 3 for & bagels. AED 9 for 24 bagels
= 050 ﬂmn

Nao; Since the unit ra Wr:nﬂthm.h
rates are not equivalent.

2. AED IZ_ for3 punc(back books: AED 2 Inr 7 paperback books
Yes: Since the unit rates are the the rates are
cquivalent: T30 “Faoem

3. 3 hours worked for AED 12; 9 hours worked for AED 36
[ K _9h
Ye-:::.innhb—%h = AED ae'he fractions are equiva 12
= AED 36
A, 12 minuteg to drive 30 . 48 minutes to drive 120 laps
Yes: Sin mine 4 u‘!—%ﬂw fractions are equivalent;
12 min
TWTops 120 lapa

5. Hessa ks compating the cost of two packages of socks. One package has
8 pairs of socks for AED 120, Another package has 3 pairs of socks for
AED B0. Are the rates equivalent? Explain your reasoning

T i 3 pairs &
No; Sample answer: + the ratios are not

120 7 AEDSEO’
equivaient

6. Najia enlarged the photograph at the right to a posts
The size of the poster is 50 inches by 100 inches. is
the: ratio of the poster’s length and widlth equivalent
to the ratio of the photograph's length and width?
Explain your reasonigigeree 3
Yes: The lengih to width ratie for the photograph

poster form equivalent fractions.

5in.t

7. (@ Juatify Conclusiofim a math test, it took Khalifa 30 minutes to do
& problems. Hassan finished 18 problems in 40 minutes, Did the students

work at the same rate? Explgin your iqaﬂ‘cﬂ.:r'g
No; Sample answer. Khalif, —:ﬁmd Hassan

. 18 problems 9 proble . s
dld‘:'wﬁ the ratios are nol egquivalent.

ﬁécﬁé&land Apply

Independent Practice and Extra Practice

The Independent Practice pages are meant to be used as
homework assignment. The Extra Practice page can be us
for additional relnforcement or as a secand-day assignme

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

Exercises
1-6,12-18  7,8,20,21  9-11,19
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.

&€ Approaching Level 1-7,10.11, 20, 21
@ Onlevel 1-5 odd, 7, 8, 10, 11, 20, 21
C» Beyond Level 7-11,20, 11

(7 %

Lesson Equivalent Ratio1

Scanned by CamScanner



i MATHEMATICAL PRACTICES
Emphasis On  Exercise(s)
1 Make sense of problems and persevere In g1
solving them. '
3 Construct viable arguments and critique the 719
reasoning of others, )

6 Attend to precision. ' B
7 Look for and make use of structure. 0

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

situations.
Gl
: zmay
Formative Assessment

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

Tell students that the next lessons focus on solving feal-
world ratio and rate problems. Ask them to write a few
sentences on how they think they might use equivglient
ratios and rates to solve ratio and rate prdiEems.
students” work.

Watch Out!

Common Errdp prevent inverting ratios, suggest that
students label the units in the numerator and denominator
and to keep the unit placement consistent in a subsequent
ratio.

8. (S Be Precisdicler to the graphic novel frame below for Exercises a-b

a. What is the unit price for the cans of lemonade at each of the siores?
Super Saver: $0.21 per can; Shop Smart: $0,19 per can;
Price Busters: $0.25 per can

b. From which storg should Musa, Rashid, and All purchase the cans of
lemonade? Explain

They should purchase the cans of lemonade from Shop Smart. At Shop
Smart. the cost per can is the least.

.‘E‘J H.O.T. prﬂblﬂmneﬁdcﬂhmkmq

9. (5 Which One Doesn't BelofgP ity the rate that does not belong with
the other three. Jusily your response.
[ ascess | LS Lerbin| | 064 Toetin |
| pew pecimd | 16 pacomAl ‘ | pEcamai |

— - |
4 Jeek ln ||
| 13 secomdy

- —

86 4 feet in 18 seconds; Sample answer: The other three are
equivalent rates.

10. o Identify WLL‘ two ratios that are equwal?nt 1o
Sampie a antlsy

1. & Persevere with Problefmm ratic of girls 1o boys in an Ajman
kindergarten s 5ta 7, At the beginning of the year, there were 72 students in
the kindergarten, By the end of the year, the ratio of girls to boys was 3o 4. If
there are now 48 boys in the kinderganen, how many girls josned the
kindergarten during the school y8agits

P —— .

Chapter Ratlos and Rates
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Temwt Mew 8

Maer My Hirmewiix

Determine if each pair of ratios or rates is equivalent. Explain your
reasoning.
12. 16 points scored in 4 games: 48 points scored in 8 games
S prinks & peinty T AT paanby C pmeiy 4
ey MO - #ﬂ T ot T Simee Hue unik ratber ave
- nit bhe toapan bas vabes are wok enunvalent

13. 96 words typed in 3 minutes: 160 words d in 5 minutes
Yes Since the unit rates are the rates are
equivale %.‘L

M. 15 computers for 45 sl:idcﬂls. 13 computers for 135 students
C _ 45 compu

Yes: - fractions are
— computers Skompulers

15. 16 out of 'tl‘.ll.l ents %ﬂ rts; 240 out of 560 students own pets
No; mn%% ratios are not equivalent.

16. 288 kilometers on 12 liters of fuel, 240 kilometers on 10 liters of fuel

Yes: Since the ratios share the same unit rate, the number of kilometers driven

20 km
and the number of liters of fuel form equivaleriyilis; 7™

7. Jassim is bullding a model of a Iving room. The model sofa is 16 inches
long and 7 inches deep. The real sofa’s dimensions are 80 inches long
and 35 inches desp. Is the ratio of the model's dimensions equivalent to
the ratio of the real sofa’s dimensions? Explain your reasoning

yes; The length to width ratio for the model and sofa form equivalent
fractions.

18. Store A sells 12 juice botties for AED 4 and store B sells 1B juice botties for

AED B Are the rates Equlvalenl’ilplain yﬂ‘gl reasoning
Yes; sinc M the fractions

. [T

9. G Justify Conclusioftanim saved AED 35 In 5 weeks. Het sister
saved AED 56 in 56 days. Are the rates at which each sister saved

equivalent? Explain Eﬁll}'ﬂﬂl}q
Y MAD 56 BED 58
m":m"',"’"' ”"% Tweal'™d g cays. Bweelks

Extra Practice

2018,

Lesson Equivalent Ratio 63
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power Up! Test Practice

Exercises 20 and 21 prepare students for more rigorous
thinking needed.

20! This test item requires students 1o analyze and solve comglex real-

| world proablems through the use of mathematical Lools and models.

| Depth of Knowledge DOK2
Mathematical Pmcﬂées MP1, MP4, MP7

Scoring Rubric
2 points | Student correctly places all 12 rates
| 1 paint | Student correctly places 9 of 12 rates

21.{ This test item requires students to explain and apply mathematical
concepts and salve problems with precision, while making use of
istructule. )
| Depth of Knowledge DOK!

| Mathematical Practice  MP4, MP7

Scoring Rubric
1point The student correctly calculates a total
cost of $30.50.
b
ot '"‘-'%
) i 3
e
2msy

64 Chapter Ratios and Rates

power Up! Test Practice

20.Saont the ratios listed at the right into bins so that 40:64/ ,‘k_ 14:35 z‘:q

equivalent ratios are grouped together

[ X | o
TI'WTII'W|

Equivalent Ratios 5
15:225 yp- | 15:24 48:128

40:64 435 | 2464 .
55 6 6
oy " L] 15:225

]
15:24 1 %

ag128

21, A chef buys 9 cuicumbers, 18 peppers, and 21 tomatg
the farmer's market. How much does she spend?

AED 3050

Spiral Review
Write an equivalent fraction,

n_ 33 4
Ropm= —==- 23.p.=
50 150 5

2e

2_ 28
0.2=
97 126

25.50cks are on sale 4 pairs for AED 50. How much would you pay for 8 pairs

of socks?
AED 100

AED 4

26.Rasheed bought 3 pens. Badria bought 1 pen. How
much more did Raghad spend than Badria? ?ensr
L)
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Ratas and Pregortional Relatsonihips

[ T e——

'n u i r L 3 b FO(IISnarrowing the scope
) q y Objectivd)se models to solve real-world problems invol
Ratio and Rate Problems ratios and rates.
HOW can you use unit rates and multipiication to solve Mahersiica cohﬂenCtonnec!mg within and across grades
for missing measures in equivalent ratio problems? 13,4,58 Now Next
Students use bar diagrams 10 solve r#tiditudents will solve ratio and rate
Amanl and Suha are racing go-karts, Amanl completed 6 laps in 12 minutes. If Suha and rate problems problems

raced at the same rate, how many minutes did It take her to complete 3 laps?

What do you knowfmani completed 6 laps in 12 minutes. Suha raced at the
same rate.
Whit do you need 1o firkdiw long It takes Suha to complete 3

ngﬂl' pursuing concepts, fluency, and applications
See the Levels of Complexity chart on page 69.

ENGAGE EXPLORE EXNPLAIN ELABORATE EVALUATE
Launch the Lab

Activities 1-3 are intended to he used as whole-group
actlvities. Activity 1is designed to provide more guidance

completed. The time to travel 6 laps s 12 minutes [” -
students than Activities 2 and 3.

ﬂmml'srﬂtei"-l‘ll.lp] Tl ap ke ap

-On"Activite

@lﬂig Each section represents 1 lap. Determine the number . .

of minutes it took Amani ta complete ene lap, A ) ? Rally Coachiave students work in pairs to
complete Steps 1-3. Have one student read aloud each s
and explain each step in their own words, while the “coac
watches, listens, and encourages. Students trade roles fo

each successive st

D (¥ Pairs Discussidtave students extend the
problem by having them determine the time it would tak

Amani completed each lap in82or
2 minutes.

(Stap3 Dotormine the number of minutes it
took Suha to complete 3 laps.

.E ............. [ [ | —— i |
: Amani’ r—-- e g (e e | to complete 4 laps. Have them explain how the complete
: ani's race | g | e | i [ 1l | i | tip | diagram helps them determine this Inforngisss
| e TEm 8 min; Sample answer: The bar diagram shows the number of
q Suha's race | Yup | Yip [ i minutes (2) for each lap, so | can multiply this number by 4 la
j Each lap was completecd@nminutes
H So,Suha'stimewox32 o 6 msutes
ql— — Inquiry LaBatio and Rate Problen@5
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% @ Think-Pair-Drakave students work with a
partner to complete Activity 2. Each student should read the
problem scenario silently and think through their responses td
Steps 1 and 2 individually. Then have them share their
responses aloud with their partner. Finally, have them draw the
completed bar diagram individually and solve the problem.
Then have them meet with thelr partner to discuss and resolw
any difference1, 3.5
Ask:
« In Step 1, why is the bar diogram seporated into 4 equal
sections o represent 4 tanks
» How can you use the bar diagram to find the number of fish
in one tankDivide 184 by 4 to get 46.
« Once you know the number of fish in one tank, what can
you do to find the number of fish in 3 Muoitiply 46 by 3
to get 138,

On Activity 3 J
Think-Pair-Writéave studenis work with a partner

to complete Activity 3. Then have them extend the activity by
having them determine how many more miles Logan can drive
in 10.5 hours than Devon. Have them first think about how to
solve the problem. Then have them discuss their solution with
their partner. Finally, have them individually explain how they
solved the problag), 3,5

619.5-598.5, or 21 miles; See students' explanations.

9 7%
SUE

2008

o

LEGREEIGE T

These are 184 goidfish at a pet store. The goldfish are In 4 tanks, each with the
same number of fish. Determine how many fish are in 3 tanks

[St8p X Use a bar diagram to represent the total pumber of goldfish

| SO — L |

46 goldlish

(8tep 2 Lot cochsection “tanic” There are
184+ 4, or 46 galdfish in each tank

So, there are 46 3 | or 138 goldfish In three tanks
UHENAS-On Act Vit P

Amer drove 1T kilorieters in 3 houwrs. Faris drove 177 kllometers in 3 hours. At
these rates, how many more kKilometers can Fans diive in 7 Rours than Amer?

Stepl Use bar diagrams o represent the number of kilomelers Amer and

Faris drove.
Amii Faris
[ ------------- 171 kilometers- -« caceeee -| i R - & A7 L
i I 1
’_h_o“" _I. I hour

57 kllometers 59 kilometers

Step2 Labw mch section "1 how”. In one hour, Amer died: 871
57 kilometers and Fars drovesiTlor 59 kilometers

Amer will drivee 57 or 399 kiiometers in 7 hours, Faris will div&9
or 13 kilometers in 7 hours. So, Farts will ¥MRe- 39901 14 more
kilometers in 7 hoirs than Amer,

66 Chapter Ratios and Rates
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N /nVestigate

‘Work with a partner. Use o bar diagram to help solve each problem.
1 Determine the distance traveled It S hour@aDetermine the number of ice cubes in 32
a rate of 189 km in 3 hours glasses at a rate of 20 ice cubes in 5 glasses,

315 km 128 ice cubes
_189kilm 20 ice cubes
1hnuf| lhuurl 1 hour | M ‘*1#“1*!”1!#“5
| i
63 kilometers | {
4 |ce cubes

3. Determine the cost of § kg of bananas | 4, Determne the tme necded to deliver
if 2 kg cost AED 6.50. T2 popers m a rate of 9 papers in 18 minutes,

AED 16.25 144 min
b AED 6,80 —----nenee] | [ 1B minuten- -
kg ko ]Hﬁ++ﬁﬁﬁwm

minutes

5. Predict the number of blue squares in a guiit Predict the number of roses in a garden with
with 11 green squares If there are 4 greoh  1Bsuflosersifthere ame 3 sunflowers in a
squares in a quilt with 68 hlue sguares garden with 81 rases

187 blue squares 432 roses
6B blue squares | - eee B rOBEE- - enaend
green n 1 1
squate square sql:arn [wn& I umﬂolm wer
17 blue 27 roset
sguares

7. How does using a bar disgram help you| B. How can you use a bar diagram 1o check
in predicting the solution to ratio and the accuracy of the solution to a ratio or
rae probieme? rate probon®
Sample answer: By drawing a bar diagram. Sample answer: The bar diagram gives a
can determine the unit rate and use It o visual representation of the quantities in thq
predict the solution. rate problem. By drawing a bar diagram,
repeated addition can be used to check the

multiphcation.

Encace EXPLORE EXPLAIN ELABORATE EVALUATE

Collaborate

ThelnvestigatandAnalyze and Reflecttions are
intended to be used as small-group investigatiGreatée
section is intended to be used as independent exercises.

Levels of Complexity
The levels of the exercises progress from 11o 3, with Leve
indicating the lowest level of complexity.

Exercises
1-8 9-11 12-14
Level 3 I .
Level 2 [
Level 1 t .

u,c_n A3 Ih\."esﬂg atﬂ

1) (@y Three-Step Interviewve students wark In pairs
to complete Exercises 1-8 by interviewing each other, Stu:
1 interviews Student 2 for Exercise 1 by asking how they s
divide the bar diagram, whal the value is of each section |
bar diagram, and what operation can they use to determin
the solution to the problem. Then Student 2 Interviews St
| for Exercise 2 by asking similar questions. Have student
alternate roles for each successive exGtise.

{1 Oy Trade-a-Problehave students work in small
groups to write their own real-world problem involving a
ratio or rate. Then have them trade problems with anothe:
aw a bar diagram to help th
share their responses an |
Ft2. 4,5

Inquiry LaBstic and Rate Problen@7
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RSN ATTG 176 ard RETTeeE
1 @ Pairs Discussidfave students wark in pairs to
complete Exercises 9-11. If students are struggling with
Exercises 10 and 11, have them first draw a bar diagram,
Then have them list the operations that they perform once
the bar diagram has been drawn to help them answer
Exercises 10 and$1, 5.7

Trade-a-Problemave students complete
Exercises 9-11 with a partner. Have them devise a method
that can be used to solve a problem without drawing a bar
diagram. Then have them write a real-world problem. Have
each pair trade problems with another pair, Each pair of
students should use their own method to determine if that
method can indeed solve the problem written by the other pa
of students. Have them adjust their method, If @eiedet.

UECTETER

% @ Think-Pair-DramMeve students work with a

partner to complete Exercise 12. Student 1 writes the real-worl
problem. Then Student 2 draws a bar diagram that represe
the problem. Then have them repeat the process with Studen
2 writing a different real-world prafjiem. 5

Students should be able to answer “"HOW can you use
unit rates and multiplication to solve for missing measures in
equivalent ratio problems?” Check for student understanding
and provide guidance, if needed.

) “’-"f%

68 Chapter Ratios and Rates

=

Analyzeand wRefe

)

Work with a partner. Refer to Exercise 4 on the previous page,

9. Suppose Youse! deltvers papers at a rate of 9 papers in 18 minules, How much
longer would it take him to deliver 100 papers than 72 papers? Justify your
response
56 min: Sample answer: it takes 144 min to deliver 72 papers and

200 min to deliver 100 papers:-338=56

10, How can you determine the time il takes to deliver one paper without drawing
a bar diagram?
Sample answer; Since=B=2. it takes 2 min to deliver 1 paper.

. Without using a bar diagram, explain how you would solve the Tollowing
comparison prablem. Then solve the piiskem dolivers papers af the
rote of G papers in 24 minutes. How much longer would it take him to deliver
56 papers thon 41 papers?
Sample answer: Since =4, | know that It takes 4 min to dellver

1 paper. Then | can findS6= 224 and 4t 4 =164 and compare
by subtracting, it would take hinv 384, or 60 more minutes.

12. 5 Model with Mathematisissid can read at a rate of 1300 wards in
S minutes. Write and solve a word problem [hat uses Ihis infarmation

Sampie answer;: Obaid can read 1,100 words in 5 minutes. At this rate,
how many words would he read in 9 minutes? 1,980 words

13. & Model with Mathematisd uses 42 liters of water for a 10-minute
shower, Write and solve a prediction problem that wses this information

Sample answer: Hind uses 42 liters of water in 10 minutes. At this rate,
how many liters of water will she use in B minutes? 336 L

1. e HOW can you use unit rates and multiplication 1o solve for missing
measues in equivalent ratio problems?

Sample answer: When given the initlal rate, find the unit rate by creating
a bar diagram. Multiply the unit rate to find the missing measure.

mpy ey R
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Shade the circle(s) that applies.
i D Persabte with Problems B Use Math Tools
i D Reason Abstractly ) Attond to Procsion
3 Constiuct an Argumont (T Make Use of Shuduse
' | ) Moded with Matbematics (E)Use Rapeated Reawoning
=

l l.essEﬁ?
Ratio and Rate Problem

.
: HOW do you use

GamesAn arcade sells game tokens indlvidually or in packages, ™ 1 fhe real wa

They are having a sale on token packages, as shown below. (& Mathematical I’rllkll

f"“l‘sill 01345?

o

1. How many token packages can you by with ABD 207
AED 25785 s
Explair. e
Each package costs AED 5, so divide the total by AED §, .

2013}')

2. What s the unit price?
AED 5 per package

3. How much would it cost 1o buy 6 token packages?
AED 30

4. The arcade sells indlvidual tokens for AED 0.25 each, If a tok
package contains 25 tokens, how much would you save by b
8 package of 25 tokens instead of 25 individual tokens? Exp
AED 1.25; A package of 25 tokens costs AED 5 and 25 ind

tokens cost AED 6.25. AED 688D 5.00: AED 1.25

Whichg Mathematical Practides you use?

Focusnarrowing the scope

Objectivé&olve problems involving ratios and rates.
COhQTQHCﬁmnﬁcﬁng within and across grades
Prewous Now Next

Students uss Studeyils solve problems, Su

invalving rotios and

[arg mvolving ratias. rales LATAT

ind rates

ngorpumﬂnﬁ concepts, fluency, and applications
See the Levels of Complexity chart on page 75.

ENGAGE EXPLORE EXPLAIN ELASOSATE

Launch the Lesson

Ideas for Use

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

@ Numbered Heads TogetHere students
.&’h work in small groups to complete Exercises 1-4.
Each student is assigned to a number. Students are

responsible for each group member understanding each
exercise before moving on to the next one. Randomly cal
different numbered student to share their group's respont.
with the clas$

Alternate Strategy

@ Help students work backward in the table to
determine the unit cost before completing Exercise 1.

EVALUATE

Lesson 7Ratio and Rate Problen@9
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NGAGE | RE EXPLAIN 3
Teach the Concept
Askihe scaffolded questions for each example to differentiate
instruction.

‘Examples

1. Solve a ratio problem.

€D - Into hew many sections should we divide the bar
diogram? Explaig to represent the 3 students in the
ratio

€ - in setting up the equivalent fractions, how do we know
whether to ploce the unknown value in the numerator
or the denominator of the second Siniethe first
ratio i%-' the numerator represents the students who
prefer gel toothpaste. In the second fraction, the students

who prefer gel toothpaste is the unknown, so we place the
unknown in the numerator.

Solve Ratio Problems

You can use bar diagrams or eguations with equlvalent ratios to solve
ratio and rale problems.

1. ARAK Middie School has 150 students. Two out of three studenty
in Mrs. Nouf's class prefer gel toothpaste. Use this ratio to predici
how many students in the entire middle school prefer gel

toothpaste.

o e e = s pa
Tl metin ol Use a bar diagram.
e Method 1 agr

o .
el s Step 1 Draw a bar T —
i disgram I W0
i e s buge b b ey hete H
e 1 [P e m‘pa Determine how I el not il

s,

4

many students
o in each section

€ - Compare and contrast each method. Which do you
preferSample answer: The bar diagram is more visual,
but setting up equivalent fractions is often quicker; See
students’ preferences.

Need Another Example?

A Cycle 2 school has 300 studentmudi¥ class, two out of

five students belong to a club. Use this ratio to predict how

many students at the school belong to &8ub.

2. Solve a ratio problem.

€ - What is the first fraction in the set of equivalent
froctions? the second fractfpe

€y - What do we multiply the numerator and denominator
of the first fraction by to obfain the second &ction?

» - How do we know that our onswer is
reasonableSample answer: 18 is six times more than 3;
24 s six times more than 4.

Need Another Example?

In an American survey, the ratio of people who prefer football

to baseball is 2 to 3. The number of people who prefer foatbal

is 36. How many people surveyed prefer bdstpatiple

t}bﬂ Use equivalent fractions.
: Write an equivaient ratio.

2 bo s
TR0 il

ool g - e

-
- ly

So, 100 students would prefer gel toothpaste.

2. The ratio of the number of text messages sent by Saced to the
number of text messages sent by his sister is 3 to 4. Saeed
sent 18 text messages. How many text messages did his
sister send?

[Method 1 Use a bar dingram.

Step 1 Draw a bar diagram

Step 2 Determine how many text messages are in each section

- 1l ety | M texts

= |
{._'_-. s[e|sfe[s]s

Savpd - | Smiwr-

v e
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¥

Use equivalent fractions.
Write an equivalent ratio. : @
J 2nd Befloct
Sacede 3_1 « Seaeed 3_B o=
his sistere 4 B o hissister T - 2% moltiply dbyS hot- i1 o relobingp
s B iy

S0, Saeed’ sister sent 24 lext messages. ___d" ¥

- Sample answer

Got itT Do these problems to find out. Ratios can be written

as fractions. Equivalent
8. In a survey, four out of five people prefermed creamy over dlunﬁkﬂ,m mE:' used

peanut butter. There are 120 people shopping at the grocaty sﬁlgdu ratio problems.
Use the survey to predict how many people in the siore wuul:l s
profer creanmy peanut butter

b. A survey found that 12 oul of every 15 peogle in the United Arab. ___w
Emirates prefer eating at a restaurant over cooking at home. IF 400
people selected eating at a restaurant on the survey, how manmy
peophe ook the suney? 1o, 500 people

Solve Rate Problems

You can use double number lines or eguations to solve rate problems.

! Ll
N

3. All's family drove 105 kilometers on 4 liters of gascline. At this
rate, how many kilometers can they drive on 6 liters of gasoline?
Draw a double number line.
105+ 4=2625
26.25%6=1575 Mmaul

Miometers 0 46-25 ws | 1575

L A

] 4 |5 6
Sa. Al's famity can drive 157.5 kilometers on 6 liters of gasoline.

Gok ikT Do this problem to find out.

ot M 8

€. There are 810 calories in 3 scoops of vanilla ice cream. How 1,890 cal
many calories are there in 7 scoops of ice cream?

3. Solve a rate problem.
» - Whot do you need (o fithnumber of kilometers Ali's
family can drive on 6 liters of gas

« How many kilometers did the family drive on 4 liter
gos7105 kilometers

» - How would you find the number of kilometers they
drove an | [iter of gdfnd 1054, which is 26.25.
« How would you find the number of kilometers they
drove on 6 liters of g&&ditiply 26.25 by 6.
* How does the double number line heip you find the
answerSample answer: The number line helps me to st
that | need to scale back to 1 liter of gas. Then | can scal
forward to 6 liters of gas.
Y - If they drove 2625 kilometers an one liter, how far

they drive on 6 liters of ASTS kilometers '
Need Another Example?
There are 57 ounces of biscuits In 5 boxes. At this rate, he |
many ounces of biscults are n 8 bBLEsFz

Lesson Ratio and Rate Problen®l
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‘Example J
4. solve a rate problem.

€» - Why do we divide by 3 to obtain Khalfan's unit rate?
because 3 houts3 =1 hour
« What is 120 divided by4B?
€ - What is the unit rate for Kho#riflometers per hour
« How far con he ride in 5 ho2@&Fkilometers
QY - if Khalfan’s friend Samir can ride his motorcycle
132 kilometers In 3 hours, how much foster Is Samir's
rate than Khalfan's rofkilometers per hour faster
Need Another Example?
A bakery cooks 15 cakes in 3 hours. At this rate, how many
cakes can they bake in 8 hours? At what rate are they baking
these cakesA0 cakes; 5 cakes per hour

(Guided Practigs

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

w@i . If some of your students are not ready for
“@5%  assignments, use the differentiated activities below.

[ar) Roundrobiin groups of 4, have students
complete Exercises 1-4. For Exercises 1-3, have Student 1
draw a bar diagram. Student 2 writes a proportion. Student 3

uses the bar diagram and proportion to determine the solution.

Student 4 checks the solution for reasonableness. Have
students trade roles on each successive eick&

I (@) Trade-a-Problehiave students write their own
muliti-step real-world problem, similar to Exercise 3. Then havg
them trade problems with a pariner. Each partner solves the
other's prablem. Have them discuss and resolve any

difference1,3.4
B FX

Guided Practige i

]

£ Example )

L4, khalfan drove his motarcycle 120 kilometers in 3 hours, At this
rate, how many kilometers can he drive in 5 hours? At what rate
did he drlw his motnn;ycle?

120 l-:m :km
i | hsurs

120 kmi A0 km
1 1mur 3 Nours 1 howr

Fiat b utit ke

nw 5 hours=200 km Multipty

Sa, Khalfan can drive 200 km in 5 hours driving at a rate of
40 km per hour.

Get i+? Do this problem to find aut.

o. XTI While resting, a hurman takes in about 5 liters of air

e

ol in 30 seconds. At this rate, how many liters of alr does he take
in during 150 secongds?

A5L

1. Out of 30 studenls surveyed, 17 have a cat. Based on these results,
predict how many of the 300 students In the school hatenscat?
" 7170 students

2 If one out of 12 students at a school share a locker, how many share a
locker in a school of 456 studenta?

3. 2ahva jogged 2 kilometers in 30 minutes. At this rate, how
far would she jog in 90 mimses? At what rate did she
jog each hongRarpes 2 and &

6 km; 4 kilometers per hour
Rate Wurselfl

ol veeady Fo wave m’
& the section Hunt applies.

4. (2 Building on the Essential Questioncan you use
dlagrams and equations to solve ratio and rate probl
Sample answer: You can divide a bar diagram Into thn g
correct number of sections to find the unit rate. Lliqthnl H I.;\I o N :.
unit rate to solve the rate or ratio problem. — _, .

e

e

i )
S
zmay
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independent Practice

1. If 45 cookies will serve 15 students, how many cookies are needed for
30 studentsPers !

+. ¥ 90 cookies

2. Four students spent AED 12 on school lunch. Al this rate, find the amount 10
students would spend on the same school dunsh)
AED 30

3. A Clydesdale horse drinks about 120 Iiters of waler every
4 days. Al this rate, about how many lters of water does a
Clydesdale drink in 28 days?

Ba0L

4. EFiTT) In 10 minutes, a heart can beat 700 times. At th
how many minutes will it inke for the heart to beat 140 1
what rate does this hean beast?

2 min; 70 times per minute

5. & Mako a Prodictidme table shows which [0 ]
school subjects are favored by a group of :unu'w Bilhera
Predict the number of students out of 400 that  Subject .”..:
would pick Science as their favorite subject Math

-]
60 students Science 3
&
7

English

6. Wala takes 4 breaths per 10 seconds during vog‘g'uh:
At this rate, about how many breaths would Wats
take in 2 minutes?

48 breaths

7. & Use Math Toolind a report in a newspaper or magazine, or on the
Internet thal uses results from a survey, Evaluate how the survey uses
ratios to reach conclusiot Students work.

Ratios and Proportional Relationships

Practlce and Apply

Independent Practice and Extra Practice

The Independent Practice pages are meant ta be used as
homework assignment. The Extra Practice page can be us
for additional reinforcement or as a second-day assignme;

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

Exercises
1-4,13-15 5-7,16-20 8-12
Level 3 ' .
Level 2 _._ T s -
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, 7-10, 12,19, 20
{» OnlLevel 1,3,5-10,12, 19, 20
€ Beyondlevel |5-12,19,20

(#1 %

Lesson Ratio and Rate Problen?3
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A MATHEMATICAL PRACTICES

i On !

b bbbl Ly - gjl ==
1 Make sense of problems and persevere in n12 = H.O.T. Problems):codeinking

solving them. ' 8. 3 ldentify Structufine rale of an equlvalen! rficSalect two
i g other rates, one that can be solved using equivalent fractions and the
3 E;’;SD‘;:J;; viable arguments and critique the 5, 9,10, 16 cther that can be solved with unit SepleansserEquvdent
; 8_9 : i_9

L AT e - tractionsls =2 n=10. Unit ratef =3=%n=3
S Use appropriate tools strategically. 7 nefg=Hn B e
7 Look for and make use of structure. 2 9. (JFind the Erravlahia’s mother teaches at & preschool. There Is 1 teacher

for every 12 students at the préschool. There are 276 students at tha
preschool. Mahra is setting up equivalent ratios to find the numbeLg
Mathematical Practices 1, 3. and 4 are aspects of mathematicd teachers at the preschool. Find her mistake and correct [t &
thinking that are emphasized in every lesson. Students are Mahra did not set up the equivalent ratios i

given opportunities to be persistent in their problem solving, th in the correct order, She should have set e .
express thelr reasoning, and apply mathematics to real-world up a8y = a7 There are 23 teachers .

i jons,
SHUShonS at the preschool.

10. & Reason Inductivelyl whether the following statemsings,
sometimegtnevetrue for numbers grester than zero. Explain,

In equnvalent ratios, if the numerator of the first ratio is greater than
the denpminator of the first ratio, then the pumerator of the second
ratio /s greater thon the denominator of the second ratio.
4 Always; in order for the ratios to form equivalent raties, they must be
Fonna_twe A_S.S'ESSI'I'IEM ) ) equivalent fractions, therefore reducing to the same fraction.
Use this activity as a closing formative assessment before
dismissing students from your class.
1. J Persevere with Problefspose 25 out of 175 people sald they
like to play disc golf and 5 out of every 12 of the players have &
personalized flying disc. At the same rates, in a group of 252 people,
predict how many you would expect to have a personalized flying disc.
Explain.
15 people; The unit rate for the people that sald they like to play disc golf

h; In a group of 252 people, 29r 36 people would like to play disc

Have students explain how the previous lesson on
equivalent ratios and rates helped them to understand this
lesson on solving ratio and rate protSeestudents’

unknown quantity, advise students to use the known unit
quantities to generate a factor or divisor in order to find the
unknown unit quantity.

work. golf. Using equivalent ra&aﬁ So, 15 people would have a
personalized flying disc.
12. Z Persevere with Problemsar traveling at a ceraln speed will travel
" '] 76 feet per second. How many miles will the car travel In 3.1 hours IF 1t ¥
maintains the same speed? Round to the neargilisérlhere are 5,280 1
Commeon Errdkhen writing two equivalent ratios with an feet in one mile)B80.6 mi ;

74 cChapter Ratios and Rates
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Extra Practice

13. A survey reported that out of 50 teenagers, 9 said they gel their news
from a newspaper. At this rate, how many out of 300 teenagers would
you expect to get their news from a ne o
—— Y e
= él_'_ 300
T X
N~
W, Mata spent AED 28 on 2 DVDs. At this rate. how much would 5 DVDs cost?
At what rate did she spend her mék /ED Rpa VD

15. T 15 baseballs weigh 2025 grams, how many baseballs weigh 405 gr ams? ! .%
3 baseballs R, B
u\> ¢ 8
=)
A
6. Mako a Predictidvppose B out of every 20 students are absent 08

from school less than five days a year. Predict how many students would
be absent from school less than five days a year out of 40,000 students
16,000 students

17. For & store contest, 4 out of every 65 people who visil the store
will receive a free DVD. i 455 people visit the store, how many
DNDs were given awa®

18. There were 340,000 cattle placed on fecgWMegM Goup v e
Write an exquivalent ratho that could B¢ | Lpss than 1

¥
§ used to find how many of these cattle werd00 pounds L 1
between 700 and 799 pounds. How manyno-459 n
t of the 340,000 cattle placed on feed wenpounds L - \

fetween 700 and 799 pounds? 200-799 i f

= s 5
& = 550 5op 126,000 pun f
4 BOO pounds ) \

or morg

[ B
4

Lesson Ratio and Rate Problen#s ‘
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Power Up! Test Practice

Exercises 19 and 20 prepare students for more rigorous
thinking needed.

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

Depth of Knuwreﬂge: DokK1
Mathematical Practitce MP4, MP7
Scoring Rubric

1 point | 18 must be written In the answer box|

20. This test item requires students 1o explain and apply mathematical
concepts and solve problems with precision, while making use of
Structure,

. Depth of Kﬂuwtedge DOK1
Mathematical Practlﬂes MP1, MP4, MP5
Scoring Rubric

1 point | Student correctly answers true or false for
| each of the 5 statements.

Y

3 @

76 Chapter Ratios and Rates

power Up! Test Practice

19, At a bus station, buses depart at a rate of 3 every 10 minutes. At this rate,

18 buses would depart in one hour,

20.5tudent Council sells bottled water ol the cheerleading competition as shown
In the table. Determine If each statement is true or false.

Commn S B
QTN 20 | 40

a. Thay sell 27 casoes i 3 hours: W True False
b. They sell 12 cases In 1 hour 20 minuiikTrue False
£. They sell 1B cases in 2 hours, | True False

d. They sell 24 cases in 2 hours 40 mic@®ue [ False
e. They sell 36 cases In 3 hours 20 minlidsue B Folse

Spiral Review
Write each fraction as a unit fraction.

1 1 3 1
ng=v 2.5=% ni=-s

24,4 player gained 64 yards on 16 camies dwing a recent American football
game. Find tho ratio of yards per carty

4 yards per carry

25.The drama club |s washing cars for a fundralser, If the ml:q" B Washed
stays the same, how many cars will they wash in 4 hoursy L
32 cars

]
2 "
3 4
26.Fallow the rule to find the next three numbers in the patten. Describe 7
the pattern using the tormsmndodd 8
Adds: L6116 A 26

Every other term Is even.
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FOCIlSnmowing the scope

ST m— | _.
CENTURY CAREER Gofctvony M o ol fsn i

This lesson emphasigyMathematical Practiddakiel

irl Chemistry with Mathematics.
e COhe.l'enCEnnnecling within and across grades
Ao you natially curious and sselyticall Do you ke | - Previous Now
: ; .ﬂmlﬁ.} i tics ¢ J Islru.g:_:j_lf ratios and rates 1 soke ms:;is a 5lietf:r:;n:;ﬂ:;l:Md o

Rigﬂl'pumﬂng concepts, fluency, and applications
See the Career Project on page 80.

ENGAGE EXPLORE EXPLAIN ELABORATE EVALUATE

Launch the Lesson

Ask students to read the information on the student page
about cosmetic chemists and answer the following questi
Ask:

. at kinds of closses should you lake fo be a cosmetig
chemistRAlgebra, Biology, Chemical Science, Chemistry,
Statistics

» What does o cosmetic chemistetedrches, mixes, and
tests formulas for cosmatics to make sure they are safe and
effective

3z

21 Century Careépsmetic ChemisTT
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I ) Collaborate 1

2 Beauty is Only Science Deep

1% @ Think-Pair-Writeiter students write down their Use the information in the recipes below ta solve each problem.
answers to Exercises 1-6, have them work in pairs and read 1. Using the soap recipe, write a ratio compeinghe lip balm recipe is increased so that 10

i : the amount of palm kernel oil 1o the amount afunces of candelilla wax s needed. Complete
em.‘:h g.ther 5 ElﬂS\E"J'E‘I’SI. After they [iadfthe answers. have the tpse hwydrosol &s a fraction in simplest form,  the ratio table to find the amount of shea
pairs discuss their solutions. Use the following questions to Fo35 butter that is needaido
help facilitate the discussi@is3 2. Wiite a ratio to compare the amount of jojobdCandeillawar 2 4 & B |0
Ask: oil 10 the total ampunt of the ingredients in  [gEllilglls 0ot o 0oy
» What do you need to know from the recipes to solve the lip balm recipgortA

6. The soap recipe is increased so that 75 grams
of shea butter are needed, Complete the ratio
table to find the amount of sadium hydroxide

Exercise 3The total amount of lip balm in ounces. 3. The lip balm costs about AED 16 1o make
§ " What s the cos ! '
« How do you find the missing information from the ratio tablg L S ol et Oul

in Exercise 6Sample answer: Use scaling to solve this problem. et pes Dok B o of somp. Wit iet eeded® 9 :
Divide to scale back and multiply to scale up. ' N 0. 8 | 7

Sodium hydroxide 42 7 | 105

(D @ Circle the Sagdave students work in teams of

3-5 students. Pall the class to see who was able to solve
Exercises 5 and 6, Those students (the sages) spread out
around the room, Have the teams split up with each team
member going to a different sage, if possible. Have the sages
explain how they completed the exercises while the
classmates listen, ask questions, and takafbtes.

& Career Portfolio

When students complete this page, have them add it to their
Career Portfolio.

Careqacts

In 2005, archaeologists in south London dug up a small
pot Inside was a gray cream that still had fingerprints
After analyzing the cream, scientists discovered that it
a type of face makeup used by women In the second
century. Chemists were able to analyze the ancient cream
and reproduce it using fresh ingredients.

El

ey
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Vocabulary Che -j‘]

Complete the d

the chapter.

N

) L]

[ ] RIAILT LD

A T

L]

T cln

1l 1S A
1
vcloloplolsimnialy

3] o £

A G

B i

Lt M

E

Across
Z. the horizontal line on a coordinate plane

3, used to locate a point on the coordinate
plane

6. the cost per unit

8. a comparison of two guantities by division

9, to place a dot a the point named by an
ardered pais

M. the second number of an ordered pair

e

e using the vocabulary list t the beginning of

¥
A
X
Y alxlils
< s
ll.l o
& L] ’i
LY ' RILICLE
E ] A
-] 1 L
N ]
A PIM a N
Y <]
E £
Down

1. the vertical line on a coordinate plane
4 the first number of an ordered pair

4. a ralio comparing two quantities with
different kinds of units

5. multiply or divide two quantities by the seme
number

6. a rate simplified so that & has a denominator
of 1

7. columns filled with pairs of numbers that
have the same ratio

10. (0. Q)

ocabulary Check

~ - @ Roundtable Consendusve students work
44 & o in teams of 3-4 to complete the Vocabulary Ch
One student is assigned to be the recorder. The recarder
verbally gives the answeanimates must give a thumbs up
or thumbs down in response to the recorder's answer. All
teammates must agree before the recorder writes down t
answeng1,5,6

Alternate Strategy

@ To help students, you may wish to give them a
vocabulary list from which they can choose their answers,
A vocabulary list for this activity would include the followin
terms, !

» graphiLesson 5)

« ordered paltesson 5)
« origin{lesson &)

« rate{Lesson 3)

» ratio(Lesson 2|

« ratio tableLessen 4)

« scalinglesson 4

+ unit pricelasson 3)

= unit ratglesson 3

s x-axis{lesson )

« x-coordinat@.esson 5
« jeaxisilesson 5)

- ycoordinate esson 5

-
@
U

2018
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Key Concept Check

A completed Foldable for this chapter
should include a review of representing equivalent ratios using
numbers, diagrams, tables, and graphs.

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

D> Gallery Walklave students work with a partner to share
their completed Foldables. Then have each student add or
adjust anything In their Foldable based on the discussion with|
their partner. Display all of the Foldables around the room and
have students walk around the room studying each Foldable.
Have them determine if they should add anything to their
Foldable based upon what they saw in others’ Foldables.
@135

Got it?
If students have trouble with Exercises 1-6, they may need
help with the following concepl(s).

O Comeept

equivalent ratiakesson 6) 1-6

Key Concept Chec
Use Yur [0

Use your Foldable to help review the chapter.

Equivalent
Rambes

.".'E-m»-\.p'le .

b2

Got it?
Match each ratio with an equivalent ratia.

1. 65:390 a
2 8

755 —
3. 156:390

204
o

A rF
B B O Ll L LR

5. 56:84
g7
6. 17

80 Chapter Ratios and Rates
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power Up! Performancedk

Community Party

A local club is hosting a party af the school gym, Seeking to establish a connection with
the commuinity, the club will be providing a fun event and a meal for the children. The
doors open at 6:00 P.M and the games begin ot 6:30 p.m,

Ages Number of Children Thalt Number of C n Th
Rrrhved at £:00 P Arrived ot 5:30 P

610 " [

=14 o 4

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

Part A

As the assistant to the party ditector, you are instricted o split the chltLren Into
groups so there |s an equal number of children in each group, Each grgup must
also have the same number of children fram each age range. Al 6:00 AM., what s
the greatest number of groups that can be created? How many childre of each
age range are represented in each group?

Part B
Additional children arrive st 8:30 P.m. What Is the greatest number of gloups that
can be created using the same guidelines in Pat A7

PartC
The students begin to play games. Each game takes 10 minutes to complete
There are five game stalions, so five games can be played ol once. Baspd on your
answer 1o Part B, how long will it take all the groups to play every gameff Explain
YOUT Brswer,

Part O
| Each child receives a meal, which consists of a shawarmia, 8 bag of pretpels, and a
drink for the children ages 6-10 and a shawarma, two bags of pretzels, pnd a
drink for the children that are older than 10. it costs the club .80 AED far each
shawarma, 035 AED for each bag of pretzets, and 0.60 AED for each deink.
Calculate the: cost to fead each age group, as well as the total cost to felad all the
children

Raties and Proportional Relationships

power UP‘- Performance Task

This Performance-Based Assessment requires students to
solve multi-step problems through abstract reasoning,
precision, and perseverance. This practice scenario can b
used to help students prepare for the thinking skills that w
used on the Assessment,

A complete scoring rubric with answers to the Exercises cd
be found at the back of the book.

Chapter Performance TasB1
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@. Answering the Essential Question

Before answering the Essential Question, have students revie
their answers to Bailding on the Essential Question
exercises found in each lesson of the chapter.

« How does finding the greatest common factor help you to
solve real-world problems?

+ How can you use mental math to determine if a ratio is
simplified?

+ How are rates and ratios related?

= How can you determine if two ratios are equivalent?

+ How can graphing help solve a problem involving ratios?

« How can you determine if two ratios are equivalent?

» How can you use diagrams and equations to solve ratio angl
rate problems?

Ideas for Use

a AI» Think-Pair-Shatéave students work in pairs.
Pose the Essential Question. Give students about one
mlnute to think about how they could complete the graphic
organizer. Then have them share their responses with thelr
classmate before they complete the graphic o@anier.

3| 7

KReflece

@;-i Answering the Essential Question

Use what you learned about ratios and rates to complete the graphic
arganizer. Sample answers are given.

(E) Essential Questi

HOW do use equivalent
rates irf'gl'ule realeuqvorﬂ?

e s o e P —

| R R |

e ot e SERETE e e
[wu.wu" wWnatis &7 A ratio comparing two |
A cumpla'lwﬂ of :p.llntl'un by division quantities with different kinds of units
[ Exampen T toanghs. |
|4mﬁat5Mnumuklngaﬂdnn walked 9 kilometers in 2 howrs |
|hwra"rlr-— - \lrrmrtx_-__ - ;
?ﬁudmmlﬁm Nuﬂul!ﬁﬂuﬂmbumedanl |
| W mesmmtonashnatics bomtomel
|Ilolhcnmpwnthﬂhu '
E—_—————— ==
e R R R R R EES—————

Lﬂnmmuﬂiﬁl-nr’ L
Ilﬂ a ratio, munﬂﬂ-mmuﬂlmmwnﬂﬂnlmwmqwiw
| | with different lllﬂ!.

e — - e e B ———

a Answer the Essential Questidiny co you use equivalent rates in the i

" real world?
See students’ work,

82 chapter Ratios and Rates
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Chapter 2

Fractions,
Decimals,
and Percent

\1 Cout the Fbdtie inthe

i Place your Foibbie
T packol this bodk. o ; 1 page 166 ~J mdp-,m'.e-u.tnﬁ
A J fractions, decmals, 3
i parceris.
——

e

. Essential
" Question
'WHEN s it better to use

a fraction, s decimal, or
a percent?

2 Mathematical Practices
1234567

.‘.E_". Math in the
Real World
Ml SpacBue to the pull

of gravity, an astronaut who
weighs 180 pounds on Earth

would weighof that on the
moan

Write the astronaut's welght on
the moon in the box below

e e Folcablle
-} throughat Vs daas

FOCUSnarrowing the scope

This chapter focuses on content frdtatios and
Proportional Relationsfig% domain

@s

COhEl’enCEonnocting within and across grades
P Now Ne

ngﬂrpursumg concepts, fluency, and applications

he Levels of Complexity « 11 irts located throughout this
5 [ : CISEs progress from concep
edura I skills and fluency, to applic

cal thir *Ixmr]

;.rifr

I Launch the Chapter

f;’ Math in the Real World
Outer Spa:ﬁljow st

on the moan Lf:c-f his w

['..- fract |r1|5'| 1 Jrn‘u’I

nts '||1‘lI the astronaut s w
eight on Earth

veight

farm.,
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What Tools Do Need?
Vocabulary Activity

I 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 percent proportion is one ratio or fraction that

compares part of a quantity to the whole quantity. The other

ratio Is the equivalent percent written as a fraction wltm
3/

denominator of 100, - y
Examgl&=1%%- 8% of4=3 [, -‘u

Ask:

« What is 20% of 8§ : ‘Nl f
»

[
Reading Math 2018 ,‘)

Students are encouraged to connect everyday meanings to
mathematical meanings of words used in mathematics to
improve understanding of word problems. When completing
the exercises, students should use a dictionary and choaose
the everyday definition of the word that is closest to the
mathematical definition of the word.

@) Have students read the Everyday Meaning section.

Ask:

+ How does knowing an everyday meaning for a
mathematical term help you to understand the mathemnati
meaning of the woShimple answer: If you know the

everyday meaning, you can relate it to the mathematical meaning
Is a factor of a number greater than or equal o, or less thor
or equal to the number? Expiample answer: It is less

than or equal to the number because a factor helps make a
product or number.

How can the everyday meaning of "multiple” be used o
exploin the mathematical mea/Semple answer: The

everyday meaning of “multiple” is consisting of more than one ot
shared by many, multiples can sometimes be shared by many
numbers. For example, 24 is a multiple of the numbers 1, 2, 3, 4,
6, 8,12, and 24.

What $ols Do 8u Need |

Study Skill: Reading Math
Everyday Meanifige key to understanding werd problems is o understand the
meaning of the mathematical terms |n the problem

You will use the tedastoandmidtiphin this chapter. Here are two sentences that
shaw their everyday mean|ngs

» Weather wasfactodn their decision 1o postpone the picnic.
= The star quarterback watip/post-season awards.
The table shows how the everyday meaning is connected to the mathematical m&aning

R r e s T
Term ) oning | MothematicalMeaning!  Comesction.
| e . A lactor hlps to make & decidon,
Factor :m:"‘—‘ "::zﬂ":lg_‘ or redi antl 3 are facion of § In friathismatcs, fagton “make "
Li ot
'
Mull|plir means sy, in

conusting of more than

Multiple 9o thas) e of The mullighes of 2 wee 0, 2,45, . muthematics, o nurber has

abarpd by reany ntlfin ety by mlfpies

PracticaMake a list of other words that have the mmﬂ Determine
what the words in each list have in ¢ | re given.

Word MeEaming Conmection
\ fattion | GFoup Wilthin 3 Iargar GrOUeIr O par ol
___ something

| factory a hulldmg with the facilities for

- | manufacturing geads

'multimedia | the combined use of several refer to more than one | l
L media -

multicultural mplmmlng several different

cultures

84 chapter ZFractions, Decimals, and Percents
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What Dpali Already Kriow?

In this activity, students assess thelr prior knowledge by lig
three things they already know and three things they woul

What Dpdl Already Kno
like to learn about concepts in the chapter,

List three things you already know about fractions, decimals, and percents in You ma " . "
Hon Tt prbmpar i bout fracth . y want to add a third option of “| don't know" for
mmmh;nm M?ﬂ.‘f‘ those students who do not have any prior knowledge of|

the topic.

+ After completing the chapter, have students return to thi
page and have them add three new facts that they leam)
about the topic.

wWhen Willot Use This?

Activity

Students learn to choose when to use a fraction, decimal
percent to express a value,

Here is an example of how fractions. decimals. and percents are used in the
real world.

Activity Suppose one-half of the students in your class are boys. How would you
write one haif as a fraction? a decimal? a percent? Which form would you use to gl
represent one-half of the class? Explain your reasoning. :)

See students’ work. 2018

Chapter Fractions, Decimals, and PerccBS
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Are YU Ready?
Use this page to determine if students have skills that are Are vu Keady
needed for the chapter. ——

Students with strong math backgrounds may op! to go direct!

to the Quick Check.  Examplé
Find the GCF of 30 and 54, Find the LCM of 15 and 40.
<" Quick Check First, make an organized Iist of the factors  Write the prime factorization
If students have difficulty with the exercises, present an Jor iy oS Than chcld fhe.comms) 18=3xc8
additional example to clarify any misconceptions, aiithd $22HTAL 0D
Exercises 1-3 W 6,10, 15, 30 Find the product of the prime factors. Use
Eind f 3 54 . 9,18, 27, 54 |_ the common prime facior. 5, only once,
the GCF of 27 and 36. So, the greatest comman factor, o GCF, 15 6. The jeast common multigie, of LCM, Is
Exercises 4-6 2¥2x2x3x 500120
Find the LCM of 24 andTiB. |
g, Groatest Common FacBind the GCF of each set of numbers.
i, . 1.32and 58 | 2. 48 and 642 |3.18 54, and 788
)
» |
| |

Least Commaon Multifiad the LCM for each set of numbers,
4. 5and BS | . 12 and 350 16,62 256

|
|
l I

7. The frant gear of a bicycle has B4 teeth. The back gear lias 18 teeth. How many
complete retations must the smaller gear make for both gears 1o be aligned in
the original starting positions?

86 Chapter ZFractions, Decimals, and Percents

Scanned by CamScanner



Ratios and Proportional Relationships

e T S v ——

Lesson1
Decimals and Fraction

& Real-World Link

MusicThe instruments below show the part of students in the
school orchestra that play each type of instrument

t’a Essential Question

Brass: a1s I
1. Write 0.25 in worg (oskentyfve hundedhs
ratonE numbwer
2. Wite 025 as a ‘mdmﬁﬁu \'.'pml:hl: tical Practices
13,45

Pﬂcu!slﬂl* 10,15
3. Write 0.151h word foflfieen hundredths

4. Waiten 15 afroction. 1D
100

Strings (8] :
S Write 0.31 in word 1‘._.M-0ﬂe hundredths

6 Wile 031aan 1m:1||_ﬁ;
0

Woodwind 0.2
7. Write 0.29 in word fotwirtynine handedths

B. Write 0.29 au a Irr!-'_tmé'g

?

WhichZ, Mathematical Practides you use?
Shade the circle(s) that applies.

{1 Persevere with Probloms li.lll-.: lann Tooly
{2} Reasor Atistractly
: ) Conetruet ah Arglien

(M Model with Mathematies

(E Attend to Precivion
(T Mk st of Strictuse
(B U Hopeated Reasonng

b

FOCUSnarrowing the scope

ObjectivéVrite decimals as fractions or mixed numbers ant
vice versa.

Coherenceonnecting within and across grades
Previous  Now Next
Stud C ) luder v

ferms Stu write decimals
g and fractions

mgorpursuing concepts, fluency, and applications
See the Levels of Complexity chart on page 93.

ENGAGE EXPLORE

Launch the Lesson

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

I Roundrobifiach student in a group gives or|

.o explains the answer to one or more of Exercises|

1-8. Student 1 gives the answer to Exercise 1. Student 2 |

explains how the answer to Exercise 1was found, and givj
the answer to Exercise 2, and stk

Alternate Strategies
€I» Have students construct a place-value chart to aid in
identifying the place value of the right-mag tit.

Have students write a decimal to the thousandths plé
such as 0,128, provide the word form and fraction form, in
simplest forn@1, 4

Lesson Decimals and Fractior87
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) Teach the Concep

Askthe scaffolded questions for each example to differentiate

instruction.
les ) ﬁ
A

2018

BORATE

1. Write a decimal as a fraction.
D - Soy 0.6 in wordsix tenths
« What fraction is represented by the q%lds?

+ How do you write a fraction in simples Digive?
the numerator and denominator by the GCF.

= What fs the GCF of 6 ond20?

» - What are common fraction-decimal equivalents for
fiav:rfan% with ase:.‘enommumr éﬁa.2:§= 04;
g=0,61§=0.8:g=1

Need Another Example?

Write 0.4 as a fraction in 5|mplesté)rm.

2. Write a decimal as a fraction.

Y - Soy 0.45 in worderty-five hundredths

D - How is this example different than the one in
Example 1Example 2 is to the hundredths place.

Y - What common factor can you always use when
simplifying o fraction with a numerator and
denominator ending in a O orsr 57

Need Another Example?

Write 0.38 as a fraction in simplestygm,

3. Write a decimal as a fraction,

& - Soy 0.375 in wordhree hundred seventy-five
thousandths

« What fractian is represented by the

D - What is the GCF of 375 and 10287

= How is this example different than the previous two
examples Example 3 is to the thousandths place.

Need Another Example?
Write 0.264 as a fraction in simples%m.

2D

T

& 3

o=

= Write Decimals as Fractions and Mixed N

Decimais like 0.25, 0.15, 0.31, and 0.29 can be written as fractions
with denominators of 10, 100, 1,000, and so on. Any number that
can be written as a fractiomatienal number

Decimals ke 3.25, 26.82, and 125.54 can be writtén as mixed
numbers in simplest form

\¢

Write each decimal as a fraction in simpiest form.
1. o0s

The place-value chart shows that the place value of the last
decimal place is tenths,

ﬁ.ﬁ—'ira I-:: |,mcé '""; "*i !: t!? I!.fJ'I oot
-4 IR R agsﬁ
© naaior by this 1+E 1 ! te 12 1R
3 diBigipifinis
-5 6i0,0. 4 6 0 b
- 1053 104 9141 4o poor
i i1i 1.1 E
. Figipifis
010 0. G 4 & D
f00: M ¢t os 010 00) 0.0M
" R a b
S S :,:ﬁ:g
iBigiBifisid
1ol ol & % % ¢ )
| Gok i+T Do these problems to find out.
008 b. 028 e 0125 :
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Ratios and Propartional Relationshi

e

S T Ml

T Example )
L4, The helght of the waterfall at Dubal Mall is 39.85 metres. l.npuﬂ
39,85 as a mixed number in simplest form.

39.85= 3%55 Sajtticty-aam s agil N S

T
=39830r 3Tm. sl
]

Gok i+T Do these problems to find out.

d. It takes approximately 4,65 |itres of milk to make 8 k-luqmmio}_-. »
cheese, Express this amount as a mixked nember in E.'rn'lnli's‘l.‘fltu'n'l\la l%l.

Write Fractions and Mixed Numbers as Deci

Far fractions with denominators thiscanenf 10, 100, or 1,000,
you can write equivalent fractions with these denominators
5. Wﬂtq%sl a decimal.

——] a
@i@ Write an equivalent fraction.

& 13 % '-'||-II1I'. o) ity Dine riiaspmpalnn e dhe poemins
=T00 oty 3t

=-075 - Wi 0% airity=five A

{Mathod 2 Divide the numarator by the denominator,
0,75

121800
84

~60 T ey S ivdwat i &
_—Q HecEasary Lo comlles &
0

)
11—

Gok 1#7 Do these problems to find out.

3
L L 1‘% w.m

4, Write a decimal as a mixed number.
% - Soy 9.85 in wordiine and eighty-five hundredths

« How do you know that the mixed number will be
greater than The decimal is greater than 1.
€Y - What fraction is represented by the Lﬂq&’
+ Is this in simplest formo?
» What is the GCF of 85 and B07?
€D + How do you know that the simplified fraction will he
a denominator of 28mple answer: Decimals that
have a terminating 5 in the hundredths place can be wri
as a fraction with a denominator of 20.
: 5 5 . ) |
« Are !ﬁe fmctm%ﬂnd equivalent? Explain. (

yes:ﬁls an improper fraction, 900 hundredths equa!s]
Need Another Example? |
In 2008, Hurricane Fay produced one of the southeast's |
heaviest rainfalls in history. One area recorded 27.65 inch
of rain. Wnte this amount as a mixed number in simplest |

.%fofm 2
7 5. Write a fraction as a decimal.
O - /s 12 o factor of 1068
- S
= What iy written in simplest fmin’

0 - What aﬁ rewritten as @ fraction with a denominator|

of soo% |

+ In Method 1, why did we hove to write the fruinon 1
first?The denominator 12 does not divide 100 evenly.

€ * Which method do you prefer for writing the frar:fmq
a decimal? Explafee students’ work. DJ

« Generate your own fraction and its decimal equiv
See students’ work.

Need Another Example?
Wrslefgas a decimal.8

Lesson Decimals and Fractior89
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‘Example

6. Write a mixed number as a decimal.
- Whansgm word formane and three-eighths

* How do you know the decimal will be greater than 12
The fraction is greater than 1.

€ - Con you rewrgxx

5 a fraction with o deneminator of
10, 100, or 1,000? I s0, whot ¥etd is equivalent to

« Why do we multiply the numerator and denominator by

1257The denominator does nol divide 100 evenly, but it
does divide 1,000 evenly. 1.886=125

& - Explain another method you could use
decimalSample answer: You could divide t
by the denominator.

Need Another Example?
The Nertherm Mockingbird can have a wings
Write this number as a decitdas

asroee
numerator

ﬁa’ntﬂf@

Guided Practige

Formative Assessm
students’ understandlng

If some of your styd

L0508 assignments, upe Fities below.
Rally Robii qpoifse#Ssign one sodent as the
Rally Robin Leader, who poses questions to help complete

each exercise. The rest of the group takes turns responding
orally to each questi

O @ Trade-a-Problebuch student creates a problem
involving a conversion from a decimal to a fraction and a
prablem involving a conversion of a fraction to a decimal,
choosing denominators that will yield terminating decimals.
They should trade problems and solve each other's problems]
If the solutions do not agree, students work together to find
the errorgg 1.4

B. A caterpillar can have as many as 4,000 muscles, compared
to humans, who have about 600, Write the length of the
caterpillar in the photo as a decimal.

§-1+3
_ Irs
=1+{btio —
=1+03Mar 1375 ___

The length of the caterpillar is 1.375 inches.

I Guidsd practicas

Write each decimal as a fraction or mixed number in simplest form.

LG EHE]

i ap e and i dhersmn

fere'e® Hesneime

104=% 2. 064= 3% 3.275= 2%
o
Write each fraction or mixed number as a decimal -
¥
a.32= 938 5.5i=35 6.3i=32

7. Omar's cor averages 23.75 kilameters per litre of gasoline. Expross
::rl\.l_é-amuum s a mooed number in simplestderm 4
kmi/L

8. EXII:) The Siberian liger can grow u:s'hl‘.hlcng
Express this length as a decimsthe &

nan

8. @ Building on the Essential Quettian |- 11 Rate Wurselfl

relationship between fractions and decimals? Ave you vemdy ko mave onl
Sample answer: Fractions can be written as decimal§laade Hae sechion Huak applies.

nnd decimals can be written as fractions. Both fractions =
and decimals can be used to represent part of a whole. e

(1
;""'

i

————
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INdependent Practics

‘Write each decimal as a fraction in simplest form. -

1.05= % 2.07=1% 3,033 108 40875
‘Write each fraction or mixed number as a decimal.: -
S..00= 0385 6 5= 0.05 7. 5= 06 2. 8718525

L 8 ?ﬂ.‘l Marcury orbits the Sun in 10. ERTE) Last week. a stock share gained
B%gEanth doys. Venus orbits the Sun . ‘“‘:j‘ I‘::l;g': :Jr:':;‘gltﬁt;::“ Qain as 8
in 225Earth days, and Mars orbits the ,;W; .
Sun in E%\dm Write each mixed
number as a decimal,
Mercury: B7.96: Venus: 224.7; Mars: 686.98

11. & Use Math Toolihe table shows the ingredients in ingredient  Amount ()

an Nalian sandwich,

m=al nis
a, What ‘*ﬂctlon ofa nd = eaf_h lng!EﬂiEl‘ll?
wegrtatles s
maat” vogetnhlg lnur.!wbrn%
hat sauce oo
troa 005

b. How much more meal is in the sandwich than vegetables?
".’rrh: the amount as a fraction in simplest form

gl

€. What is the total weight of the llajan sandwich? Write the
amourt as a fraction in simplest Giin

Practlceand Apply

Independent Practice and Extra Practice

The Independent Practice pages are meant to be used as
homewaork assignment. The Extra Practice page can be us
for additional relnforcement or as a secand-day assignme

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

Exercises
1-10,18-27 11-13,28-32  14-17
Level 3 : .
Level 2 i
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 1-11,13, 14,16, 17, 31, 32
@ On Level 1-9 odd, 11-14, 16, 17, 31, 32
@ Beyondlevel 1117, 31,32

il

Lesson Decimals and Fractior@1
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i MATHEMATICAL PRACTICES

1 Make sense of problems and -pEISEvew. In 15
solving them.

3 Construct viable arguments and critigue the
reasoning of others,

5 Use appropriate lools strategically.

14,16
1, 17.30

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, tp
express their reasoning, and apply mathematics to real-world

Situations.
2 AR
@ \A
.. .2'1;‘
20]39
Formative Assessment

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

Have students wr{?ﬂdgas decimal9.930.625

Watch Out!

Find the Errdn Exercise 14, students may not understand
place value. Remind them that any digits to the left of the
decimal point indicate a number that is greater than one.

12. Fawria can run the 100-meter dﬂ:élﬂdﬁnds. Suimayya's best
tirne is 19.8 seconds. How much faster is Fawazia thar Sumayya in the
100-meter dasi@

13. IR0 The average length of a ladybug can range from
0.08 to 0.4 inch. Find two lengths that are within the glven span
Write them as fractions In simplest Gample aswer

;in. arui‘%ln.

i‘j‘j_: H.0.T. prdblﬂmn:ﬁ'dnr‘lhm‘hing

4. I Find tha Erravlariam is writing 4 28 as & mixed number. Find het
mistake and comect L

Mariam wrote the wrong place value in the
denominator, so her fraction was incomect:

4.28=igpor 47

15. & Persevere with Problenide whether the following statement is
aiwoysometimeo nevetrie. Explain your reasoning.

Any decimal thot ends with o digh in the thousandths ploce con be
written as a froction with a denominator that is divisible by both 2 and 5

Always; a decimal that ends in the thousandths place can have
a denominator of 1,000. Since 1,000 is divisible by 2 and 5, the
denominator of every such terminating decimal is divisibie by 2 and 5.

16. (i Reason Inductivalyiie o fraction with a decimal value béwben
ur‘.G} Write both the fraction and the equivalent decimal,

Sample mm@z 0583

17. T Use Math Tooloor (s making a costume for her school play. She
eeds to buy 2 yards of cotton fabric at a cost of AED 3,49 per yard, and
yard of satin fabric at AED 5.98 per yard. She has AED 15 to spend on the
gﬂ.‘.ﬂc Use mental math to determine if she will have enough money. Explain

yes; Sample answer: the fabric costs about AED 10, so AED 15 is enough.
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Ratios and Proportional Relationships

Extra Practice

Wﬁhqa:f;ldedmilasiﬁtﬁmwrmmh simplest form.
B.03=T5 'I'!,DES'—’;% 20.9425:{;- 31.935;9%
078 iz thrze tewbhs

o Wy

‘Write each fraction or mixed number as a decimal.
=) 5
n3Z-07 B.on-0s622 | 24.2=0625 B/ = g

26.Eiman lives 0,85 mile from her school, Wil Al Majd Mode! Boys School has an mrerﬂge
t{ys distance as a fraction In simplest form,  of zj_g,mqem; per teacher. Write this
n mied number a5 a decimal,
23375

28.Al bought 20 meters of fencing He used29.In a survey, 9 out of 15 students named
5.9 meters 1o surround one flower garden  Math as their favarite subject. Express this
and 10.3 meters to surround ancther gardensate as a decimal,
Write the amount remaining as a fraction g8
in'simp:r_‘st form.

3!m

30.3 Use Math Toolkhe frequency table shows the favorite g s
college football leams of US. middle schoo! students. Wi L

fraction of the students chose the Sooners? White the fractiol™= 'l 3
u‘s a l:IEEII'I'IEI| Baton 4l &
1 Sooners M 5
,l Tigers 2
i Lio=s ] 4

Lesson Tecimals and Fractior@3
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Power Up! Test Practice

Exercises 31 and 32 prepare students for more rigorous
thinking needed for the assessment,

31.| This test item requires students o explain and apply mathematical
concepts and solve problems with precision, while making use of
Structure.

T Depth of Krlowredge: DOK1

| Mathematical Practite  MP6
Scoring Rubric
1paint | Students correctly answer the guestion.

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

| Depth of Knowledgd DOKI
Mathematical Practites MPS, MP&

Scoring Rubric

| 2 points Students correctly shade 4 of the 16

\ | triangles AND correctly fill i the box.
1point Students correctly shade 4 of the 16

triangles OR correctly fill In the box.

& g

2018~

94 chapter Fractions, Decimals, and Percents

power Up? Test Practice

3. Hala ran the distances shown in the table. Writg
the total distance, in kilometers, as a fraction |

simplest form. Maiday 0
;tm Wednrsdiy 02
Thuwmuday 03s

32.Shade 0.25 of the design. Write a fraction in
simplest form to represent the shaded pan of
the design

1
b
Spiral Review
Simplify each fraction,
1 7
1B.3%= M=
{[1°1] 5 4] 20
72_ 18 2z 12
s i | 6.8 _
W0~ 28 W T

37, Yousel made 230 fiyers for training. He handed two fiyers out to
each student. How many students recetved flyers?

15 students

38.Look for a pattern and
complete the table.

Multiplication Problem  Prochuct
36X 100 3,00

X 10 360
Tex | 36
a0 X
36 % 0.01 036
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Rautias and Propoional Relatonships

et bhlan s i B B i

s md Py [E————

nqmrﬁ Lab

Model Percents

. HOW can you model a percent?

Huda is using -inch ties 1o make the mosaic sho

at the right. She needs a total of 100 tiles. What perd

of the tiles are green?

What do you knodktuda is using %inch tiles to

make the mosaic with 100 tiles.
What do you need (o fith® percent of tles that

A0 10 grid can be used to reprewemdiredithil can also represent
percents, The wordrcenf®) meansut of one hundrifdr example,

50% means 50 out of ope hundred,

[Step1 Use a 1010 grid to madel the percent of tiles

in the mosalc that are green.

(Step2 Inthe mosalc3® tiesout of 100 are green,

As a fraction, lhi% When the denominator is 100,

numerator gives the numerical value of the percent. ; :I I

Sa, 36 » of the SQuUares are green

Focusnarrowing the scope
ObjectivlRepresent percents with concrete models.

Coherenceonnecting within and across grades

Now Next
Students use models, sich as Studerits will wiile
10 x 10 grids and bar diagramas, fractions and fract

Lo fepresent percents

Rigﬂl'pursulng concepts, fluency, and applications
See the Levels of Complexity charl on page 99.

EnGAGE EXPLORE ExPLAIN ELABORATE EVALUATE

Launch the Lab

Activities 1-3 are intended 1o be used as whole-group
activities. Activity 1is designed to provide more guidance
students than Activities 2 and 3.

MaterialstO x 10 grid paper

S-OnACtVITES

> @ Pairs Consulave students work in palirs to
complete the activity. Have Student 1lead the discussion |
Step 1, then have Student 2 lead the discussion for Step 2
Each person is responsible to ask questions and be sure ||
they and their partner understand how to model a percen
using a 10« 10 grid. When all pairs have completed the
activity, call on one pair to present their results to the clas-

o5

Pairs Discussidnave students discuss how they
could model other percents usingl@grids, such as 7%,
22.5%, and 103%. Have them present their results to the ¢
G135

Inquiry Lablode! Percent=95
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I @ Think-Pair-Shakeave students work in pairs to
complete Activity 2. Give students about one minute to think
through their responses, without talking or writing. Then have
them share their ideas with their partner. Then have students
complete the activity in their texts. Finally, have each pair of
students share their responses with another pair of students.

$1.3

Pairs Discussidtieve students discuss how they
could use a 18 10 grid to represent muitiples of common
percents, such as multiples of 1% (3%, 8%, or 13%), muitiples

of 10% (20%, 30%, or 40%), and multiples of 25% (50% or 75%].

Then have them discuss how they would usd@ §id to
represent %au or 6@%. Have them present their results to
the classB 1.5

UFSNae-On AtV ) ]
I» (O Pairs Consultave students work with the same
partner they worked with in Activity 2. Have students create a
bar diagram that represents 40%. Then have them tape the b4
diagram to this page In their {45

I @ Pairs Discussidriave students compare and
contrast using a ¥010 grid or a bar diagram to represent
percents. Ask them which model they would prefer to use
to represent each of the following. Have them use their
preferred method to represent each of the following. Have
them share their responses and models with i ch$.

See students’ preferences.

- a multiple of 10%, such as 30%, 50%, or 70%
« a multiple of 1%, such as 9% or 1%

« a multiple of i‘.-l.. such as @a

Commaon percents are 1%, 10%, 25"».#!\11‘3!”;: these percents and their
muitiples makes mental math easier, ~

RENaUh Pt VICH ]
Model 25% with a%00 grid.
(Step2 25%means?S outof 100

I:Eil_p'ﬂ Shade the squares, filling one column ata time.
Shada 25 squares out of 100

What fraction of theed@D grid Is !.11ddu%
What decimal represents thdadpert of the rid? 0.5

vitpd -
Percents can also be modeled with bar diagrams. The entire bar represents

100%. The bar diagram below is divided inlo 10 equal sections, each
representing 10%. The shaded region represents 40%

¢ SR .. PO NS ...
e W o[ 9
Model 60% with a bar diagram.

[Step 1 Thetbaodisgresuitws dvidedimo 5 equal sections.
To find the value of each section, divide: DOB0%

So, each section represefB %,

[Step2 20 %4 20 5.4 20 9,=50%
Shade 3 sections of the diagram
0% 100%

CT T T T 1

v T |

Jof B
-
mmy
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A Investigate

‘Work with a partner. ldentify each percent modeled.

.......

1. 506 2 29%
| |
| !
Pigidyed !
t 3]
T T T
o HHE
3. 80%
129 50%
-
4, 79
0% 50%
[ |
‘Wortk with a partner. Model each percent.
5. 3T% 6. 8%
o _—
7. 45%
e 506 W%
UNUNNRASNRRERNARNNE
B 5%
0% 50% 100%

Encnce EXPLORE EXPLAIN ELABORATE EVALUATE

Collaborate

ThelnvestigatencAnalyze and Reflecttions are
intended to be used as small-group InvestigatiGreatae
section s intended to be used as independent exercises.

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

Exercises
1-8 9-16 17,18
Level 3 H B
Level 2 :
Level 1 * .

(ﬁ:ﬁ Investigate

Team-Pair-Soleave students work as a small
team to complete the odd-numbered exercises, ensuring
each team member understands how to represent and idf
percents, Then have groups divide into pairs to complete
Exercises 2 and 4. Finally, have students work individually |
complete the remaining exercises on the page. Upon
completion, have them return to their original group to shj
responses and discuss and resolve any diffelihaes.

Pairs Consulave students work with a partner
to extend Exercise 8 by answering the questionghdaow.
Ask:

+ How many sets of 5% are there in ED%?

« If the numerical value of each section was 2, what wou
the numericol value of the entire bar dickram?

+ If 100% represents the number 40, what percent would
represented by the numbe2@8

« What percent represents 8 out o207

» What number is 20% of 807

« 20% of what number (487

Inquiry Labloclel Percents97
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RN TTa1YZE ard ReTleel

> @ For Exercises 9-14, begin as a whole group. Provide
selected solutions to help complete the table. Have students
work in pairs to complete the remaining sections of the table.
S5

Ask:

» How many squares are there in thd0@ridA00

« How does the number in the third column relate to the

number in the second coluthis®one-tenth of the value.

« How dloes the number in the fourth column relate to the
number in the third coluttisdouble the value.

Roundrobifitudents work in pairs to complete

the table, then extend the table by adding percents, such as

20%, 75%, 90%, and 95%, and finding the humber of shaded

sections for each model listed in the@abke 8

Ask:

+ When extending the table, what numbers (for the percents)
can you choose to follow the same pattawbérs that
endinDor 5

* Refer to Exercise 15, Explain how you can find the percent
for the model in parSample answekof the model Is
shaded, an& X 100= -1-29- Write22as a mixed number: 100
divided by 6 is 16, with a remainder of 4. So, the whole number
part is 16; 4 becomes the numerator of the fraction part, with 6 af
a denominator. D«&lan be simplifi 122= 16%.

N CTEate

™ (@ Trade-a-Problehwmve students trade their
problem they wrote in Exercise 17 with a partner and solve
each other’s problem. Have them discuss any differences in

solutiongi1, 3 . By
Students should be answer u
model a percent?” Check for ent. U nd

provide guidance, if needed.

Work with a partner 1o determine the number of shaded sections for each

model. The one is done for you,

4< a5 +5 1

9. s 15 15 3
10, 10 30 3 6
n < 55 55 n
2 70 70 I 7 ' 1
= s | 85 [ 85 7
1 11 65 6.5 13
15, Wirite the percent shown by each moded, Explain your reasoning.

a 33 Sample answdpo! the model Is
. shadedy of 100 is 38

b. = ﬁ;:}-:.::;::;}mmmm
WIT

1@‘!&: Sample armv{ml the model is
an shadedg of 100 is

16. J Reason Inductivalyw can you Lise a model to write & percent as o

fraction with a denominator of KiEe thenumber thit cames befare

the percant symibol oves culenaming lorof 100

17. (5 Model with Mathematiéste o real world m that involves a
percent Then model the percent used in the ime Frederick

had his first basketball practice, 40% of the school year was over; See
students’ work for model.

1&0 HOW can you model a perdfgarcan model a percent by using
a 10x 10 grid or a bar diagram.

sy -

r
2018
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Fptan pot FrapeHierm] et st

Lesson 2

Percents and Fraction

= WHEN ks it better o uae
SportsStudents were asked Lo choose their favorite sport 10 play fracton. a decimal_ oc 8

cent?
1. Foreach sport, shade & grid that represents the number o

students out of 100 that chose the Sample answers are wﬁn ccabdery )

BaskethallS out of 20 FeotballS out of 25 ’
e [paercant

(% Mathematical Practices

1345 i

2 What fraction with a denominator of 100 represants
e number of students who aheeach sporf?

15 12
Baskot bl fe—— thal|f—
100 Foo 100

5 9
Gymnastice—— Swimming——
100 | 100

Which Mathematical Practidas you use?

Shade the circle{s) that applies.
(T Petsavore with Problemy @ Use Math Tools
(@) Reason Abstractly (@rattand 1o Precision
@ Canstiiact an Argument (T Make Use of Structusre

(%) Mosel o with Mathe matics

FocuSnarrowing the scope
Objectivé\Vrite percents as fractions and vice versa,

cnhﬁl‘el'll:ﬁannecting within and across grades
Previous  Now Next

Stud odels 1) Students wiite equivalent Stu
rep foimns of fractions and Bl
petcents perce

mgorpursuing concepts, fluency, and applications
See the Levels of Complexity chart on page 105.

ENGAGE EXNPLORE EXPLAIN ELABORATE EVALUATE

Launch the Lesson

- _ -%:geas for Use

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

v o (D Pairs Discussidfiave pairs complete
&g‘ﬁ, Exercises 1 and 2. Have students meet with anot;

pair to compare answers and resolve any diff@antes.

Alternate Strategies
1% For basketball, help students to understand that eve l
two columns represents a group of 20. Have them shade| |
3 sections in each group of205

? Have students determine if they can shadd@ ¢dd

at represents 2 out of 33, by shading only whole square
Have them justify their response. Then have them determ
for which valueswtan they easily shade 1D grid to
represent 2 outwafi1, 3,5

Lesson Percents and Fractior@9
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Teach the Concept

Askihe scaffolded questions for each example to differentiate
Instruction.

‘Examples )

1. Write a percent as a fraction.
D - What is a percerd?atio that compares a number to 100

« What does 50% mean in wobGssul of 100

» + What fraction, with a denominator of 100, represe
50% 70
700

« How do we write the fraction in simplesDivwda?

the numerator and the denominator by the GCF, 50.
D - Of the following percents, which one would have
denominator of 100, when written as a fraction in 20)8!
simplest form? Explain. 25%, 57%572#Sample
answer: 57 and 100 do not have a GCF greater than 1.
Need Another Example?
Write 60% as a fraction in simplest
2. Write a percent as a fraction.
€D - What is the percent we are giBbiZ
« What does 55% mean in wobSsgut of 100
€ - What froction, with a denominator of 100, represents
55% 702

« [s this in simplest formw?

« How do we write the fraction in simplesDivide?
the numerator and the denominator by the GCF, 5.

* How do you know that the answer is
reasonableSample answer: 11 out of 20 is a little more
than one-half of 20 and 55% is a little more than one-half.

€Y - What fraction of the cell phone owners surveyed said
they do not text messoge? Express in s:rr?p-’e%form.
Need Another Example?

In a sand sculpture contest, 65% of the sculplures were
castles. What fraction of the sand sculptures wme%sties?

o= C"“‘“?"

Check for
Yepsonableness
(S
ek sl 4@
L s K S g

.

L, PN
\
b ze

I.l-q.---x-_-_;' »~y _J

Apereents o ratio that compares a number to 100
Example 4545 out of 100 (i

Mol

rae

I y

To write a percent as a fractlon, first write the percent as a rate per 100,
Then simplify,

T —— :]
P>ttt e, it

1. write 50% as a fraction in simplest form.
50% mearS0 out of 100,

50%= Fﬂ% Delnitlinn of percunt

|
— 1 Gempiity. Divide The nuraetor sng
—&ur 2 U hsmsamminalas by (hi GCF, 50

2

2. Ina recent survey, 55% of cell phone owners said they text
message. What fraction of cell phone owners is this?
55%= 1%% Datinsion of peroeri

_n "
- Iy
Su,z%-a! cell phone owners text message

Geb i#T Do these problems to find out.

Write each percent as a fraction in simplest form,
a.75% b, 90% ¢ 3B8%

T T

100 Chapter Fractions, Decimals, and Percents
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T Examp

3. The table shows the percent of each | sy sy
movie type rented during a month. Vimay Types of Movies |
fraction of the rentals were action movies™" R

]

Y- 1%5{5 Chddien's 5%
Comeay 45%
3
_35 D 1 T Deama 5%
T dencesnsion by the OOF. 5  ——
= Horrer %
Action movies were u_-rgsdl the time. |Asimation] 5%
e W
Gek i¥T Do these probiems to find out.
]
A0

d. Write the fraction of rentals thal vwere hormor mowes

Fractions as Percents

To write a fraction as a percent. find an eguivalent ratio with 100 hs
a denominator.

-

D ==

B_3 il b Siiin by the GOT [
E=T iy ty H

I_m Wl v, 8 (o (hoe pale
T =50 o -t wimown vale Conpened (108

{ % o o
=16 e e Fao 100 mmesipiy 1By 4 1 fin Lk

¥

i
Sn.&;cr 75% of the reciangle is shaded

Gek irT Do these problems to find owt.

: e Write the ﬂm:h%ns a percent ﬁ
l 1
2 H

Examples. )

3. Write a percent as a fraction.
D - What is the problem asking you totfiedidction of
the rentals that were action movies
{» - What fraction, with a denominator of 100, does 35%
represent
« Why do we divide the numerator and denominator b
57 To write the fraction in simplest form, divide by the GCF
€Y - Explain how you could find the fraction of the renta
that were either comedy, drama, ar horror. Then wii
the fraction in simpiest fawdd the percent for each of
the three categories, and then write the total percent as

fraction. asﬂbsmsw;.:ss%:%-_»lm

Need Another Example?

The table shows what percent of eachColor of Cars
color of car is owned by people in orféd 35%
neighborhood. What fraction of the Chiue 45%
were b!ue%— gray | 40% |

4, Write a fraction as a percent.
£ - How many sections of the model are shaded?

» What fraction is represented by the n%'de}?

» - Whot ig in simplest fomi-’

« Why do we write equivalent rafofifid the percent
that is equivalent to the fraéjﬂe write two equivalent
ratios. One is the fra:ﬂnﬁhe other ratio represents the
percent (the unknown value compared to 100).

« Whaot L’i]%% written as percerif8%

D - Why do we simplify the fraction before expressing
with o denominator of 105¢ denominator 8 does not
divide 100 evenly, but the denominator 4 does divide 1
evenly.

Need Another Example?
Write a percent to represent the shaded portion of the m

el o |

Lesson Percents and Fractior04
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Example. )
5. Write a fraction as a percent.

@ - How many shots did Ayman make in the championship
game?12

« How many shots did Ayman attempt in the
championship gank@®

* What fraction represents the outcome of Ayman’s
shots in the championship gc%(-\?

» - What Jg%m simplest fam%—
« What j??}” written as a fraction with a denominator
of 100738

s What :‘s%%—wmmn as a percerdf%
D s there another way you can solve this problem?
ExplainSample answer: Divide 12 by 40, which equats 2018
0.3. Then write the decimal 0.3 as three tenths,&hich is
or g5 which is 30%.
Need Another Example?
Ali finished 42 out of his 60 math problems in class. What
percent of the math problems did All finish if@&ss?

Guided Practige

Formative Assessméht: these exercises to assess
students’ understanding of the concepts in this lessan,

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

?? Roundrobifiave pairs complete Exercises 1-3,

ave Student 1 write the percent as a fraction with a
denominator of 100. Student 2 simplifies the fraction, if
necessary, or states that it is already simplified. Have students
trade roles for each exeret 4

) Pairs Consultiave students predict which of the
following percents, when written as fractions in simplest form,
will have denominators of 100: 18%, 27%, 32%, 45%, and 81%.
Hawve them Justify their respdfides, 4

=

5.. Ayman made 12 out of 40 shots during the champlonship game.
What percent of his shots did Ayman make?

:}%:-?n rpligAsy duiding i reenses sna denoimemy e by i GCF, 4
<

i 'm

m_!m Nl FarwedrTt radier

1 3 L .

f=T00 5o 00 10=100, jmullinhy 3 by 10 i s the unknown vl

12 _ 30 "
Sa_m =R’ 0%,

Ge# i+7 Do these problems to find out.

. Amna spelled 19 out of 25 words comectly, What percent of the
wards did Amna spell cormectly?

Guided Practice

Write each percent as a fraction in simplest form, -

3.33% 15

1 15%=75 280=%

Write each fraction as a percent. Use a model if needed.
4 5=30% &ziﬁglss. g_§=m

7. Rasha ran 7 out of 10 days, What percent of the days .
didshe nui? Somses |
- Rate Wurselfl .I

Hew comtident are you abouk

percents mnd Frackons?

Check Hae 'pox bt nrﬂi*s,

¢ & ©

s & Building on the Essential Quedtion: /|
helpful to write a fraction as a percent?

Sample answer: When fractions are written as perc
it is easier to compare the values.

@ |

102 Chapter Fractions, Decimals, and Percents
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Independent Practics

Write each percent as a fraction in simplest. form.

1 2%= 1y 2 20%= % 3, 85%= 9% 4 4%= 2
T
Write each fraction as a percent. Use a model if needed.
2 - 3_ " y n_
5. §=20% 6 2=785% 7. J= 35 8. JL=aen

9. During his workouwt, Rasheed spent 28% dthiecat spends about 7 oul of 10 hours
sleeping. About whaol percent of o cot's day

time on the treadmill. What fraction of his
\-.;pwoui was on the treadmilife. | Is spent sleeping®o

To%

1. A survey showed that 82% of youth most often use the inte
at home. What fraction of youth surveyed most often use thy

rrgeme! somewhere other than home?
ailal |
)

50

12. Ahmed collects a novelty coin set. He has 42 out of 50 av
coins. What is 42 out of 50 as a percent?
-2 "

2018

13. Use the table to determine what percent of students preder scho
uniforms and what pesrcent do not prefer school uniforms, What I$
redationship between these two percents?
Do not prefer: 80%., prefer: 20%; the sum of the percents is 100'!-5: Ll

EXPLAIN ELABORATE EVALUATE

Practlée and Apply

Independent Practice and Extra Practice

The Independent Practice pages are meant to be used as
homework assignment. The Extra Practice page can be us
for additional relnforcement or as a secand-day assignme

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

Exercises

1-10,20-29 11-14,30-33  15-19
Level 3 H .
Level 2 :
Level 1 } .

Suggested Assignments

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

@ Approaching Level 1-11,13,15,17.19, 32, 33
€» Onlevel 1-9 odd, 1115, 17,19, 32, 33
C® Beyond Level | 11-19, 32,33

Watch Out!

Common Errdn Exercise 11, students may find the fraction
and percent of students that use the Internet at home, sin
that is the information given. Remind students that the

remaining percent or fraction will be the difference from 1.
or the difference between fractions with a denominator of

Lessan Percents and Fractior03
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i MATHEMATICAL PRACTICES
-1 'I"-fa-ke sense &fpmhle-ms and -pe-lswew'].n . .
solving them.

3 Construct viable arguments and critique the
reasoning of athers. 15,119

5 Use appropriate lools strategically. ' 30

thinking that are emphasized in every lesson. Students are
given opportunities to be persistent in their problem solving,
express their reasoning, and apply mathematics to real-world
situations.

Mathematical Practices 1, 3, and 4 are aspects of mathemaﬂch
1

g "‘”.Il,r
BU%
200 B)
Formative Assessment

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

Have students write 35% as a fraction In Simpiek fgrm,

1. T Multipl

percent of Earfh's attnosphere. ~ —
: itragen

a. Bar Diagrarvode! 21% using a bar diagram e 5

0% 21% 50% 100% ot 1

T T T 11

e Representatides table shows each element's

[ 11

b. Mumber\Vrite the percent of Eart

atmosphere that Is

nitrogen as a fracton in simplest

::i‘E‘j H.O.T. prﬂhlﬂmtleﬁderlhmmg

15. T Reason Inductivdly te three fractions that can be wiitten as percents
between S0% and T8%. Justify your solution

Sample answell=goror 55%g = yator 60% = 1oor 70%

16. @ Persevere with Probleims cach model below, wiite the portion of
the grid that is shaded as a percent and as a fraction,
o GEHHH gy b EHHSIHS by ©

=
=H

EL

R 1A

7. & Which One Doesn't Belong@:tify the number that does nol
belong with the other three. Explain your reasoning

L= ) &)

].' The other numbers are mulwl* 1o

an ]| : |

18. 3 Persevers with Probleenplote each blank to find an expression
that is equal to 168%
a 1B forevery 100 b B for every 50
¢ 1ior everf25 d. 0.5 for everdds

19. J Reason Inductivalyplain the difference l:t'lw:*ﬂ:ﬂd 33%
Sample answer: When written as a fr ndm%

which does not simplify.

P
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Extra Practice

Write each percent as a fraction in simplest form,

7 &7 43 22
20.14%= o5 2 47%= 355 22.86%= 53 .88 55
g =14
SRS |
=W =1
G S
o5 7
® 3

Write each fraction as a percent. Use a model if needed.
7 _ 21 _ 3 _ 18 _
2.5 708 5.55= ga 26.5= gon A.5%5= 72

ZB.In & recent year, 22% of e-mail usens said B.QD-CI.“:‘[%O! colery is water, What
they sperd less. time using e-mall because percent is this?
of spam. What fraction of e-mail users is
W -

L1}
30.( Use Math Toolr= Amna took 2 survey of the types

af Mumber of
of pants her sludents were wearing. She collected the dala m Students
at the right. What percent of her students were wearing |

shorts?
36% Shoats ]
Trexmesi 2
3. BT The circle graph shows the fraction of each Weather During September
type of weather in London during Seplember, Raary
8, What percent of the doys were sdfify? N
b, What percent of the days were i Choudy
. What percent of the days were sunmy orSiflly? ] s.-":lw
|2
d. What percent of the days were cloudy or parily cl'.'u.m:t\f"-:Li'.'|1 »
3
a0y U]

ot M 8 e

Lesson Percents and Fractiorfi0S
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Power Up! Test Practice

Exercises 32 and 33 prepare students for more rigorous Power PI-' Test Practice

thinking needed for the assessment,
32.0n Thursday, 65% of the sudents at a Fujairah Middie School bought a hot

lunch and the rest of the students packed their lunch, What fraction of

32. This test item requires students to explaln and apply mathematical students packed their [unch? Select all that apply.
concepts and solve problems with precision, while making use of - al “? e
structure ® Y Lo L

Depth of Knowledge DOK1
- -1 33.The student councll published the results of the survey about
Mathematical Practice MPB new school Mascot, Mohammed spilled water on the paper, bl

: 1 kriows that 72% of the students chose a mascot other than a
Sl:unng Rubric How many students chose a Viking as their new mascot?

Mumber o

Mascot | ‘o rients

1 point | Students correctly answer each part pf the
| question. 19 students "
33. This test item tequires students to explaln and apply mathematical
concepts and solve problems with precision, while making use of
SUucies, , —= Spiral Review
Depth of Knowledage DOK1
Mathematical Practice MPE Wy
g - 34,0.685¢ 100= 685 35.0.09x10= 09 36.3 255« 100= 355
Scoring Rubric
1 point [ Students correctly answer the question.

37. Refer to the table. Which 100 “lap™ Timwe (minutes
had the slowest spead? .'.- 159 N

Lap 2
» b i LES
@ N o
p 38.Rashid has AED 10, She buys the #ems shown. How mu?
B

,C.ﬂul: will Rashid have left?
AED 276
-y

2018

[

Fakh,

106 Chapter Fractions, Decimals, and Percents

Scanned by CamScanner



Ratios and Prepartionsg ) Relationships

Lesson 3 Focusnarrowing the scope
Percents and D ecimal Objectivé\rite percents as decimals and vice versa.

- - - Coherencemmum within and across grades
&3 Real-World Link (22 Exsential Question Previous . Now Next

Students write equivalen) Students will wiite
forms of percents and L 1 0
decimals,

WHEN Is it better to use
SchoolA recent survey tells the favorite subjects of students st a fraction, a decimal, or
Shaijah Middle School percent?

_____ ey (S Mathematical Practices
[ methzer | [ sciencent® Secial Shudies 1Y | | 1.3.4.5.6 )
| At e | Englishe 13X OFen TX —
[ o —

mgorpuuulng concepts, fluency, and applications
See the Levels of Complexity chart on page 113,

1. Write a fraction with a denominator of 100 to represent
the percent for each subject. ) _
28 21 ENGAGE EXPLORE ExXpLAIN ELABORATE EVALUATE
% % Launch the Lesson
1% 15
Art: Social Studies:
100 100 Ideas for Use

12 7
g 100 100

2 Write each fraction from Exercise 1 as a decimal

Math: 0.28 Science:

Art: 016 Soclal Studies: 015
English; 0.13 Other; 007

Make a Conjectukack back at Exercise 2. Compare the

0.21

ecimals (o the percents. Explain how to wrile 8 percent as a
nswer: Take off the percent sigh to show a

whale number. Move the decimal point two places te the left.

decimial Sample answer;

Whichg; Mathematical Practidis you use?

Shade the circle(s} that applies.
(D) Pardaviiie with Problaims E)lise Math Tooks
@ Reascn Abatractly E)ittend 1o Precision
@) Construct an Agsient () Make Lise of Strieture
T ddotde! wit Mamerratcs @Us= Repeated Reamoning |

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

{I» Think-Pair-Shat@ve students a few
ﬁu minutes to think through their responses to
Exercises 1-3. Then have them discuss their solutions wit
partner. The group should compare answers and solution
methods. Call on students from each pair to share their
responses with the cli$4, 3

Alternate Strategy

o Have studerrts write each fraction in words, For
exampiamﬁis twenty-eight hundredifisve them explain
how writing the fraction In words helps them to write the
fraction as a decinml, 3,4

Lesson Fercents and Decima®Q7
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Teach the Concept

Askihe scaffolded guestions for each example to differentiate|
instruction.

[EGY '21’“5*';3? Write Percents as Decimals

Werds  To writé 8 parcent as a decimal, divide by 100 and remope
: the % sign. This is the same as moving the decimal pointtwo
lel phﬁ -—] e e places (o the lef
a!_“ bt E T
=48

1-3. Write a percent as a decimal.

D - o write each percent as a decimal, we will first write
each percent os a fraction. What denominator will we
use for each fraction? ExpMir, Percent means “per
100",

« What numerator will we use for Exanfiie 17
Example 28 Example 32

Another way to write & fraction & a deomal &5 to wiite the percent as
a fraction. Then write the fraction as a decimal.

Write each percent as a decimal.

€ - After writing each percent as o froction with a abay, 1. 56%
denominator of 100, why do we not need to simplify ”
each fraction in order to write it o5 o deSampla “% (Mathiod} Write the percent as a fraction.
answer: The denominator of 100 represents hundredths. S6%= (i Sl e i3 B e s @ dhrmmminatis ot
The numerator will represent the digits to the hundredths d:' g =056 Wil 55 Ruie -
place. If we simplify, the denominator will no longer - .
IEPTESE'Iﬂ hundredths. ;J = (Msthod 2 Move the decimal point.
56%=56% Mewn el
. *M:ch ’?M’" word fomﬁ'l'ly six hundredths =058 fem m|
TE}DJ eight hundredmw two hundredths '
- What is fifty-six hundredths written as a ddcbBal? 2,
eight hundredth®08 two hundredth{?02 % 5
- Why is there g zero in the tenths place for the decimal Bh=pmg  Pew
equivalents of 8% and Bample answer: 8% is eight =008
hundredths. The 8 is the digit in the hundredths place. Since
8%=08%, the digit in the tenths place is 0. The same is P 3. 2%
true for 2%. 032
« For which percents between 0% and 100% will hove 2%=02%  Mow e
zero in the tenths place for their decimal equivalents? 1, 0.06 =0,02  Rumiow ibe pe
Exploin1%, 2%, 3%, 4%, 5%, 6%, 7%, 8%, and 9%; Sample
answer: These percents are less than 10% an@10% o Gok i+ Do these problems to find out. ;
Need Other Examples? I 0.32% b. 6% € 93% i
Write each percent as a decimal, i
a. 86%086 b.7%0.07 c.4%0.04

108 cChapter Fractions, Decimals, and Percents

Scanned by CamScanner




Write Decimals as Percents ey Concept

‘Words Towrite a decimal as & percont, multiply by 100 and add

a % sign. This i the same as moving the oecimal podmt
two places to the g
Example 0.36=036%
=36%
A

Another way to write a decimal as & percent is to write the decimial
as a fraction with a dencminator of 100. Then write the fraction a& a

%

5. w;ihuzasip!m

——— )::‘?
gf%b TRP— 2[113,)
-_Izc"h W

Gek i+ Do these problems to find out.

‘Write each decimal as a percent.
d. 047 e. 073 L 05

et M 8

) it

percent
Sy ey it iy b i
e [ ] Sy
! : 'I h A At of
¥ iy
L, Write 0.38 a3 a percent. prye— Akl
-
Write the decimal as a percent.
- A percent Is a rate per
0.38=15p —— . 100. When a decimal has)
=38% a denominator of 100, it
is easily converted to
mmmm a percent.
038=D33 Mo i i
=3H% et the pescent sign ‘-"‘b.lf;

-t

"‘_47'1'.

5 50%

4. Write a decimal as a percent.
O - Whaot is 0.38 in word fothiity-eight hundredths

. Mﬁmr is thirty-eight hundredths written as o fraction

oo
€y - How do we wrﬁﬂs a percenifhe denominator is
already 100, so the numerator becomes the percent. Wri
the numerator, without the denominator, and add a perc
symbol ;= 38%.
= Why do we write 38 hundredths as a fraction with
denominator of 10688mple answer: A percent is a ratio
per 100, so we need to find the numerator of the fractio
with a denominator of 100.
O - How would you express 0.09 os o pelampi
answer: 0.09 is nine hundredthgeSo, 0.08=9%.
Need Another Example?
Write 0.44 as a percetd®
5. Write a decimal as a percent.
€ - What js 0.2 in word fotwd tenths
« What is two tenths written as a frm%an?

€» - How would you WF%EJS a fraction with a

denominator of 108@itiply the numerator and
denominator by 10,

« When you multiply the numerator and denominato
by 10, what does the numerator becziime?

€Y : If you drew a bar diagram fo represent 0.2, info ho|

many equal sections will you divide thGampl
answer: 10
How many will be shacdSathple answer: 2

» How would you write 0.02 as a percent?
0.0027%5ample answer: 0.02 is two hundre

S0, 0.02=2%; 0.002 is two thousandthsags=-ay
S0, 0.002=0.2%,

Need Another Example?
Write 0.3 as a percefi’

Lesson Fercents and Decimat09
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Exampl
6. Write the decimal as a percent.
£ - What do you need to drite 0.4 as a percent.

» What does 0.4 become when you annex 0 88ro?
€ - What is 040 in word folorfy hundredths
« What is forty hundredths written as o ton 7
€Y - Whot percent of corn is produced by all of the other
countries combine@ilfs
- Suppose your friend told you that to write o decimal as|
a percent, you simply move the decimal point two
places to the right and add the percent sign. Does this
method work? Explgjes; Sample answer: A digit in one
place is 10 times the value of that same digit in the place to
its right. So, multiplying by 100, 8n00results in the
decimal point being moved two places to the right.
Need Another Example?
About 0.51 of a city's population is female. Write 0.51as a
percent51%

(Ghided Practige

Formative Assessméhf: these exercises (0 assess
students’ understanding of the concepts in this lesson.

amn IFsome of your students are not ready for
ARy assignments, use the differentiated activities below.

&

.|
ml

1-8 in pairs. For each e
step. Then the next stud g
example, In Exercise 1, ST
fraction. Stuclent 2 writes 1
students alternate ralesyu

completedg 1, 4

2018
I @ Pairs Discussiditudents may choose to simply
nove the decimal point to the right two places to write a
decimal as a percent and to the left two places to write a
percent as a decimal. Ask students to use multiplication and
division by a power of 10 to explain why this method works.

13,4

B. The United States produces more corn than any other country,
producing 0.4 of the world's corn crops. Write 0.4 as a percent.

04=0.3 Afnes @ fein
:U.l}ﬂ% Muiitiply by 100 and add & % sign
=40% Shnplity

Check |3_4=1i% v.;ll'lllr.”l”‘b: ol -j:l'|:1|||

=40%¢

Gurded Practice

Write each percent as o decimal,
1. 27%= 027 2 15%= 018 3, 4%=004
L ]
Write each decimal as a percento 1 005
4.03=30% 5, 082=82% 6. 0.51= 5T
1. BT Abowt 0.7 of the human body |s water, What
percemn s equivalent to . «70% 1
Rate Wurselfl '

How well da you wnderstan
percents mvd decivali? Circle

. @ Building on the Essential Quedtian (- i1e Hhe issmge Hhak apphies. |

relstionship between percents and decimals?
Sample answer: A percent |s a ratio that compares a Fa . <
number ta 100. Percents can be converted to /
Clesms  Cowmewboar Mok %o |
equivalent decimals by dividing by 100 and removing Clene Clenr |

the % sign. wmnw&wm#w

e wrarrm . ahar)
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Ratios and Proportional Relationships

[CTTP P R

Lapenin

Write each percent as a decinad,

1 35%= 0.3 2. 7%= 0@ 3. 31%=03 4, 95%= 0.5
o W

Write each decimal as a pereant. -«

5. 0.22= 22% 6. D79=T9% 7. 01= 0% 8. 0.16= 16%

9. Financial Literadybank offers an interestl. When making a h

rate ol 4% on a savings account Write 4% assandwich, 96% of ¢
decimalit 3 l:ultc-r on first. ¥

2018 =

M. In a recent year, 0.12 of Emiratis downloadi@din & recent year, the number of homes with
podcast from the Internet. What percent is  digital cameras grew 0.44 from the previous
equivalent to 0127 year. Write 0.44 as a percent::

PR - ] 4%

13. Financial Literadije formule=prigives the simple
nteresteamed on an account where an apmuidposited

at an interest ratlor a cerain number of ydise the table Mm ’ N

1o qrder the accounts from least to greatest interest eamed after |~ 350 | 4

S yeas, a 500 35

C: AED 59.50, A- AED 70, B: AED E7.50 ~ =
[

i)

Oie EXPLAIN ELABORATE EVALUATE

Practlée and Apply

Independent Practice and Extra Practice

The Independent Practice pages are meant ta be used as
homework assignment. The Extra Practice page can be us
for additional reinforcement or as a second-day assignme:

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

Exercises
1-12,22-34 13-15,35,36 16-21
Level 3 N .
Level 2 "'_ T s -
Level 1 * .
Suggested Assignments

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

€I» Approaching Level 113,15, 16, 18-21, 35, 36

1-1 odd, 13-16, 18-21, 35, 36
13-21, 35, 36

«» Onlevel

» Beyond Level

Common Errdtemind students that they may have to annf
zeros o properly place the decimal point when renaming’,
percent as a decimal.

Lesson Percents and Decimafid
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wi MATHEMATICAL PRACTICES
- Emphasis On  Exe
1 Make sense of problems and persevere In
solving them.

2 Reason abstractly and quantitatively. i

3 Construct viable arguments and critique the 1519
reasoning of others, :

4 Model with mathematics. 18, 20

6 Attend Lo precision. ' 34

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, th
express thelr reasoning, and apply mathematics to real-werld
situations.

Oy,

&

|

2018

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

Have students explain the steps to wrifing a
percent as a decimal and vice versa. Use
the writing prompts below.
See students’ work.
« Towrite a percent as a decimal, ..,
« Towrite a decimal as a percent, ...

W, (T Perzevere with Problefmtm= wants 1o buy a coat that mmm
costs AED B0. The store that sells the coat has multiple locations: - -
The sales tax in each caurtty is shown in the table. How much  Delawee 15
maore would the coat cost in Delaware county than Fairfield couqglyd 65

280 Frankdin 675

15. Fahd took three tests on Wednesday. He got a 92% on his English test.
an 88% on his Math test and a 90% on his Sclence test Write each
percent as 8 decimal in order from least 1o greatest
0.88, 0.90, 0.92

fJi-_;v H.O.T. pl'ablﬂll'lﬁhd)rder‘lhim:mg
16. T Reason Inductivdlyite a decimal between 0.5 and 0,75, Then

wrile it 85 a fractiog in simplest form and as a percent

Sample answer:

17. (I Persevore with would you it 5 a decimal?
Sample answer: Sifkis equal to 0.75, &ﬂ'l%‘li 43.75%. Then

change 43.75% to the decimal 0.4375.

18. (J Model with Mathematiésic 2 percent between 25% and 50%. Then
witite it as a decimal and as a fraction in simplSATRIR answer: 26%; D#;

19. J Reason Inductivalyplain why percents are rational numbers
Sample answer: Every percent can be written as o fraction with a denominator of 100,
and since every fraction is a rational number, overy percent is a rational number,

20. Model with Mathematiéate o problem aboUt o feal-warld

situation in which you would either write a percent as a decimal or write a
decimal as a percent

Sample answer: Nasser scored a 92% on his math test. Express this
peccent as a decimal.

21. $ Reason Abstracttych square below is divided Into sections of equal
size_In which sguare is 25% of the smishaded SqureD
Square C

Square A Square B

Square D

o Py -

-
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Extra Practice

Write each percent as a decimal.

2.17%= 017 Aan=00 24,1, = 001 2511%= 01
|7R= -;I-:

X" =a.17

Write each decimal as a percent.

26.0.99= 99 2.062= 625 28.06= 60% [29,087= 87%

30.In one day at a store, 7% of the sales wer@). In one hour on a certain strect, 65% of the

from shoes. Write 7% as a decimal cars that passed were black, Write 65% as
0.07 a decimal,
0.65

32.In a recemt year, 0.57 of those registered 88.1n a recemt stucly, 0.82 of Germans awn
wote in France voted in an election. Write 0.5 cell phone, What percent is eguivalent

as a percent to 0.827
5™ 2%
34.3, Be Precls#n the United States, sales tax is added unty Sales Tax
16 items that you purchase. The rate of sales tax vares By I lSIhITI
state and sometimes by county or region, Use the table =
erder the counties from least to greatest sales tax, A B84 |
| County B, County A. County C i 00625
{ g
¢ i

e | i ik

Raties and Proportional Relationshi

Lesson Percents and Decima@13
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power Up! Test Practice

Exercises 35 and 36 prepare students for more rigorous
thinking needed for the assessment,

35.! This test item requires students 1o explaln and apply mathématical
concepts and solve problems with precision, while making use of
| structure,

| Depth of Krluwredgd_ DOK1
Mathematical Practif‘(es MP1, MP4

Scoring Rubric

1 point Students correctly answer each part of the
question.

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

| Depth of Knowledgd DOK2
| Mathematical Practites MP1, MPG

Scoring Rubric

2 points Students correctly order the three counties
| AND identify the rate in each county.
| 1point Students correctly order the three counties

but fail correctly to identify the rate OR
sludents correctly Identify 2 counties and
correctly identify the rales in these two
counties,

114 Chapter Fractions, Decimals, and Percents

power Up! Test Practice

35.A! cricket practice, Majed caught 16 out of 20 hits to the outfield. Select all the
w—nrgs of expressing 16 aut of 20.
£ mos B BO% 008

36.The Smith family wants to purchase a television tl
costs AED 449, The store that sells the television s
muitiple locations in different counties. The sales Iwahogs | %%

for each county is shown, Complete the table nchil.gma L
by arranging the countles from least to greates! sales o
tax rate. Write each sales tax as a percent. Lake 0.0873

Letmih Geauga 6.5
Lake 6.75

Ceearess  Cuyahoga 175

Spiral Review

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

31.250=:25 38.0.006< 01 39.0.015 > 0,005

40, The table shows results for the 100 meter sprinL Athiate Time
Who was the fastest? : Ly

T
" i Buadhe | oM |
Majed LB
Yasser i
Jassim pr

41, Reham ste 0.75 sandwich. Her brother ate
1.5 sandwiches, Who ate more?

Reham's brother

PP R———
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Ratios and Proporiionn| Relsbonabips

P e e——

Lesson &

Percents Greater than 100% and Percents Less tha

8 Real-World Link (24 Essential Quastion

== WHEN Isil beltter {o use
PlantsThere are over 220,000 species of plants on Earth. a fraction, a decimal. or @

Of those, 580 are carnivorous. Plants such as a Venus Fiytrap | pereent?
flch ey pray 43 food @ Mathematical Practices

1. Wrlte the fraction of species of carnfvarous plants in 1,3.4,5
simplest form, MR

580 (40 59

TIH00T 0 2000 :
2. Write your answer lo Exgrcise 1as a decimal rounded 1o the |

nearest thousandth. Use division to find your answer,
0
miﬁ'
—44 000
15 0000

~13 2000
~ 18600

00026 = 0.003

3 Wilte your answer 10 Exercise 2 as @ fraction

7000
4. T Make a e 0.2-30% and 0.03 3%, what
percent is egual to 0.0037 Explain.

0.3%: Sample answer: Since the decimal 0.03 is written as
decimal 0.003 s written as 0.3%.

Whichl, Mathematical Practidid you use?
Shade the circle(s) that applies.
! M Borsevere with Problems (E)Lse Matts Tools
H D Reason Abstracty (E)Atond 1o Precision
i @) Construct an Argument (DIMake Use of Structure
| | @)Model with Mamematies Buse Repeated Redsoning
i e —

Focusnarrowing the scope
rite equivalent forms of fractions, decimals, anc
percents that are greater than 100% and less than 1%.

Coherenceonnecting within and across grades
Previous  Now Next

Sudents wiote equivaten) Students write equivalenl Students will
lorms of fractions, and orde
decimals, and percenls.  decimals, and percents

Rigﬂrpursuing concepts, fluency, and applications
See the Levels of Complexity chart on page 121

ENGAGE ENPLORE EXPLAIN ELASORATE EVALUATE

Launch the Lesson

Ideas for Use

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

~ oo €T» Numbered Heads Togethere students in
ﬁﬁ?h,-. groups of 3 or 4 work to complete Exerclses 1-4
ensuring that each group member understands. Assign e
student to a number, Call on one numbered student from
group to explain each exercise to thefiess.

Alternate Strategy

Ask students to use number sense and estimation
verify that 590 out of 220,000 Is about 0.3%, not 3%. For
example, 590 out of 220,86@D0 of 240,000, By dropping
the common zeros, this becomes 6 of 2,400. One percer
2400 is 24 and 6 is less than 24, so 6 of 2,400 is less th

@13
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) Teach the Concep

Askthe scaffolded questions for each example to differ
instruction.

[Examples )
1. Write a percent less than 1% as a decimal and EUIB.,-"
fraction.
€Y - /s 0.2% less than or greater thatet&than
« Why do we divide by 1@®@rcent means “per 100",
which indicates division.
€ - What is 0.2% written as o deciD2
» What s 0.002 in word fotwo'thousandths
&y + When dividing by 100, why da we move the decimal
point two places to the [Bath decimal place
represents dividing by 10. So, dividing by l@iv¢10
the same result as moving the decimal point two places
to the left.

Need Another Example?
Write 0.6% as a decimal and as a fraction in simplest form.

0.00655;

2-3. Write a percent greater than 100% as a mixed
number and a decimal.

Y -+ in Example 2, will 170% equal a number greoter than or
less than Tgreater than

€ - In Example 2, what is 170% expressed os a fraction
with o denominator of 1007 What mixed number, in
simpiest form, represents this fra

€ + Refer to Example 3, If Homdan's account balance is
now 3 times as much as it was criginally, what percent
would represent this numB36d%

Need Other Examples?

a. Write 230;'% as a mixed number in simplest form and as a

decimallw 23

b. Acompany’s profit increased by 110%. Write 110% as a mixed

ORATE

& s

number in simplest form and as a de‘qb!tl

7

g

Parcents
& pretet st Ve 1%
T P T

P71 o e
‘-udm‘--un WE rvaa .
anier e phoms |

‘% Percents as Decimals and Fractio

Percents greater than 100% or less than % can also be written as
diecimals or as fractions.

1. Write 0.2% as a decimal and as a fraction in simplest form.
02%=002 Pivide by Y30 isnd e ‘
=0,002
_ 2 1
= oot~ 500

a3 2. Write 170% as & mixed number in simplest form and as a

decimal.
a_ 170
170%= .rl% Dt
. 7
=higg" hp
=17
Gok 1+T Do these problems to find out.
Write each percent as a decimal and as a mixed number or fraction

in simplest form.
2.0.25%
-

'Q-r‘_ T )

3. Hamdan's savings increased by 250% Write 250% as & mixed
number in simplest form and as a decimal.
15
250%= {30
-:21%%04 3; htare
=15
So, Hamdan more than doubled his savings

b. 300% ¢ 530%

Gek i+T Do these problems to find out.

i -

d. The stock price for & corporation increased by 0.1% Wiite
0.11% as a decimal and as a fraction in simplest farm

116 Chapter Fractions, Decimals, and Percents
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Mixed Numbers and Decimals as Per

To wite a decimal as a percent, multiply by 100 and add a uf.-lct.-lji Alteenative Method
sign. To write a mixed number as a percent. first write the mixed )e Lo
number as an improper fraction

1eme
e h _I I ul.lvl'.'.n
l&.wmilsamunt %
1_5 i !
=3 VR PR —— -~ .
sle
5
1=wo . %
2, -
E:{?ﬁ 5 & 75 iy 5 Ty 2 { n gt | Iy '2'918
So. {5 a0 125%
- -
7 Dothese to find out. >
Gok ¥ problems to e.m
Write each mixed number as a percent.
e 2:‘5 i % £ 340%
‘Examples || Dt
8 H Atriind 7 popad e
B. Write 168 as o percent. T Exploin b
168=168 M gty by 9 e
=168% Agied %, wprral

MNo; Sample answer: The
decimal 6.7 is equal to
670% when you multiply
6.7 100 and remove
the percent sign.

B, Write 0.0075 as a percent.

0.0075=0.0075 u w 100
=075% A% wymbo 2,380%
Gek i+T Do these problems to find out. (,04%
g-25 h. 0.004 L 00016
. 016%

Raties and Proportional Relationships

4. Write a mixed number as a percent.
€D + How do we wnré ds an improper gr::crjd'.hmk of 1
as;r. Then add the like fract m-}=1
« Will the percent be less than 100% or greater than
100%7 Explaigreater than; The mixed number is greate
than 1, and 1 represents 100%,
€y - How would you re o froctfon with a
denominator of 10B@Itiply the numerator and
denominator by 25.
= What '54 written as o percen?s%
€Y - What is another way you can write this mixed numb
o= g percenSample answer: The whole number 1
;;;%Lesenls 100% presents 25%; 100°25%=
Need Another Example?
Write + as a percent60%

5-6. Write a decimal as a percent. |

D - in Example 5, will the percent be less than 100% or|
greater than 100%7 Expgreater than; The decimal is
&matff than Example 6ss than; The decimal is less

anl.

D -« In both examples, why do we multiply HRet@én .
means “per 100", Since we have the decimal values, we
need to multiply by 100 to find the percent. '

» How do we know that our answers are reasonablel
Sample answer: In Example 5, the percent should be
greater than 100% but less than 200% because 1,68 is
greater than 1, but less than 2. In Example 6, the percer
Ehgrld be less than 1% because the decimal Is less than

€D - /s 0.75% equivalent to 0.757 Exuimy0.75%
0.0075

« Give an example of a decimal whose percent

iqu:’va!en! is between 450% and &aaiple answer:
65

Need Other Examples?

Write each decimal as a percent

a.1.09109% b.0.00080.08%

Lesson &ercents Greater Than 100% and Percents Less THER 1%
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Bample

7. Write a decimal as a percent.

@ - What is the problem asking you (Wdte?2.1 as a
percent.

« Which animaol has the greoter speed, the cheetah or.

7. 51771 The cheetah is the fastest land mammal in the world.
The peregrine falcon is the fastest bird In the world. Its speed
Is 21 times as fast as the cheetah. Write this number as a

the peregrine falcopétegrine falcon percent.
€Y - What do you need to do to write o decimal os a 21=2J0 MutHply by 100
percent Multiply by 100, which is the same as moving the =210%  ded % bt

decimal point two places to the right. The peregrine falcon’s speed Is 210% of the cheetah's speed
« What is 2.1 write as o perc2n®®%
€ - if o cheetah'’s speed is 70 miles per hour, what is @

peregrine falcon’s speed? How did you fildRhis? e j BT The slowest land mamimal |5 the sioth. Its speed is aboud
mph; Muitiply 70 by 2.1, | 06% ‘ 0.0016 that of a cheetah. Write this number as a percent.

Need Another Example?

The smallest planet is Mercury. Its mass is about 0.00058 the G Pra —
mass of Saturn. Write this number as a p@réBat uided Practice -1
Write each percent as a decimal and as a mixed number or fraction =

In simpilest form
Ghided Practige I 2 agon B8 1 o 00065y

Formative Assessméfie these exercises to assess

Get 17 Do these problems to find out.

students' understanding of the concepts in this lesson. e
@0 If some of your students are not ready for Write each mixed number o decimal =2
4855 assignments, use the differentiated activities below. P TR — _
4, 1o=10% 5. 0.0015= 0.6% 6. 2.75= 2B%
Team-Pair-Solda

1and 4 as a small group, e
understands. Then have gr
Exercises 2, 5, and 7. Finally, ha
3, 6, and B individually. Have ¥t

7. A manufacturing company finds that 00018 of the
light bulbs it makes are defective. Write this as a

compare solutions and disgu parcantEmets AT ihta Wurself! ]
13 Ave you vealy ko move ow?
@) Trade-a-Problensk students to write a 8. (3 Building on the Ezsantial Questionzrc pertenuswe e bty Hunt agphes.

real-world problem involving a percent greater than 100% greater than 100% used in real-world contexts? il e |
or less than 1%, and trade with a partner to solve each other's Sample answor: Porcents greater than 100% canshow /T |10, LY g
problems. Ask them to discuss the kinds of situations that incresses 1o the amount of meney in & savings secobnt. | T A~ | | =
involve a percent greater than 100% or a percent less than 1%, - \ ’«:?“- o | B

i i - v d |
13.4 or an increase in prices. o [
13 e S
i
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Ratios and Proportional Relationship

Encace ExpLone EXPLAIN ELABORATE EVALUATE
e —.)Practice and Apply

Write each percent as a decimal and as a mixed number or fraction in

simplest form.oo
L 350%= 3% 2. 600%= 66 3. 0.15%= 0.0N8 & 055% ﬂﬂﬁﬁ
3
= 7000
Write each mixed number as o pencent. |
5. 2}= 250% 6. 97 = g75% 7. 4= aa0% B. 7= 7%
Write each decimal as a peroento o ook
9. 8.5= B50% 0. 2.64= 264% 1. 0.009= 0.9% 12 0.0034= 0.3%

13. The size of a large milkshake is 1.4 times B G 5] Fresh wates from lakes accolints far

size of a medium milkshake. Write 1.4 as a
percentiwmmie 7
140

only 0.001 of the world's water supply. Write
this decimal as & percemtsye 7

01

15. In a recent yenr, the United States Census6. Yasmin answered all 21 multiple-choice
Bureau reponted that 0.3% of the population guestions cormectly on het science lest If héf

in the United States was Japanese. Write
this percent as a decimal and os a froction.
Then interperet its meaning as a ratic of the
United States population

0.0035355 3 out of every 1,000 people

are Japanese.

teacher decided fo let one of the questions,
count as a bonus, worth the same number of
poirtts as the other problems on the test, what
was Yasmin's {est score? Write your answenas
decimal and as a percent.

1.05; 105%

Independent Practice and Extra Practice

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

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

Exercises
1-14, 22-31 15-17,32-37  18-21
Level3 .
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 115, 17, 18, 20, 21, 36, 37 ‘
€ Onlevel 1-13 odd, 15-18, 20, 21, 36, 37

Commen Errdtemind students that rewriting percents as
decimals means dividing by 100 and resuits in moving the
decimal two places to the left. Rewriting decimals as perc
means multiplying by 100 and results in moving the decim
two places to the right.

Lesson #ercents Greater Than 100% and Percents Less TR 1%
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) MATHEMATICAL PRACTICES

- - EmphasisOn R 17. 5 Use Math Toolcfor to the table at the right
1 Make sense of problems and persevere in 19 . Write the percent of magnesiom found in the
solving them. human body as a decimal - ; o
Magriesium 0.os
3 Construct viable arguments and critique the 45 5y 0.0005 Potassiim 01
reasoning of others, ' ek 5
| allum 1
4 Model with mathematics, 20 b. Which element makesggof the human body? ol 025
5 Use appropriate tools strategically. 17,34, 35 sulfur

Mathematical Practices 1, 3, and 4 are aspects of mathematical

thinking that are emphasized in every lesson. Students are } . x

given opportunities to be persistent in their problem solving, th [‘.I_} H.0.T. Problems;:«odeiinng

express their reasoning, and apply mathematics to real-world 18. & Find the Errdemail = wrm-ﬁmas a percent

situations. Find his mistake and comect It
tsrmiail multiplied by 10,000 when
he changed the decimal to a

q ab”! puantgmcﬁ.ﬂﬁ'l!i: 0.15%
-ta
TR P 19. & Persevere with Problofes speed of & giraffe 1s 250% of the
e speed of a squirel, If a squirmel's speed is 12 miles per hout, find the
- - speed of & girafe.

30 mph
2018)9

20.5 Model with Mathematiés:e a real-world problem nvolving o
percent greater than 100%. Then solve the p W

Obaid's new salory is 110% of his previous salary, What is this percent as
a decimal? 190

21. & Reason Inductivalypiain how you would show 135% on a 10-by-10
grid. Then use the grids below 1o showSEple answer: Srce

Formative Assessment
Use this actlvity as a closing formative assessment before TR0 Mo 100 1. Sre Wil he osd. Tiie fuat WH e conpletaly
shaded and the second will have 35 of the sections shaded.

dismissing students from your class.

Have students write 112% as a decimal and as a mided - l I

number In simplest folrt; %

ey

120 cChapter Fractions, Decimals, and Percents
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Extra Practice

Write each percent as a decimal and as a mixed number or fraction in

simplest form.
2% 474 240044 24.005%= 0008 25 0,04%= 0PMD4
1 1

ATS

#75% Ay oo IE00
. w3

e

= 4TS

Write each decimal as a percent.

26.107= 107% 27.35= 3 90% 28.0003=0.3% 29,0007 Q7%

30.A collectible action figure soid for 193% . A car's tire pressure decreased try 0.098
its original price. Write this percent as a aof its original pressure. Write 0.098 as
decmal and as a8 mixed number or fraction percent.

in simpolest form 9.8%
1.93;
Write each percent as o decimal,
32 3% - 0.0075 33,5 = 0012

& Uso Math TooBine complete figure represents 100%. Write a percent
to represent the shaded portion of sach figure below.

34 130% 35125

R

Raties and Proportional Relationshi

Lesson &ercents Greater Than 100% and Percents Less TR2A1%
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Power UP! Test Practice

Exercises 36 and 37 prepare students for more rigorous
thinking needed for the assessment.

36. This test item requires students to analyze and solve complex real-
| world prablems through the use of mathematical lools and models.

Depth of Knowledge DOK2
Mathematical Practices MP4, MPG

Scoring Rubric
1 point

| Students correctly shade 7 pleces of the
| diagram.

37.| 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 MP7

Scoring Rubric

2 points Students select both correct answers AND
writez-s-gmn the box.
1point | Students select bath correct answers OR
! write-zmdn the box
= g

@ A
Jgf

2018

122 Chapter Fractions, Decimals, and Percents

power Up! Test Practice

36.Shade the model to show 140%,

o3

37. About 0.036% of the water on Earth is found in lakes and rivers. Which of the
following show 0.036% written as a fraction? Select all that apply

o 6 18 27
75 030 8 oyooo 8 7o
‘What is 0.036% written as a fraction in 5|mplcilﬂ%u.
Spiral Review
Compare the fractions uslng, or=
8.7 >4 g 805> 4§

a1, Mﬂzarwnik(ﬁcl' a kilometer on Mnn%ﬁf o kilometer on Tuesday,

anq%‘&of a wilometer on Wednesday, Plot each distance on the number
[

-e L] t -
0 @ &7 93 04 05 06 O7 OB ©9 1

42.The filite players é'lmi the band and the trumpet plavnﬁuﬂ'n
the band. Is a greater fraction of the band flute players or trumpet
players?
flute players
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(Case ®1 First Place Pizza
hmmmrﬂmmmdnmm
2 aDuba Midde School cnoss pizza for unch.

= o Tl

Understandnat are the focts?

+ The lunch report says 80 chose pizza
+ There are 300 students at the school,

Plan what is your strategy to solve this

Solve a simpler problem by finding 10% of the total studems.
Then use the result fo find 80% of the total students.

SolveHow can you apply the strotegy?
Complete the bar diagram. Fill in the value of each section

| 300 students. - - |
BEEEEN IO
0% 105 20% 30% 40% 50% 60% 70% 80% 90% 100%

There are 30010, or 10 groups wﬂp students in each group.
Munmn x§= 240
So. 240 students chose pizza for lunch

Checkooes the answer make sense?

You know that 80% is close 1o 75%, whiSines} of 300 is 7§ of
300 s 225 . So, my answer is reasonable

Lain whe: uld ussahe
O e Nk Ao ed el g e

solve the problem using simpier numbers.

FOCI.ISnarmwing the scope

Objectivéolve problems by solving a simpler problem.
This lesson emphasiMathematical Practic@@struct
an Argument,

Solve a Simpler ProblBometimes it is helpful to break a
complex problem down to solve a simpler one, Daing this
involve doing one step of the problem, using smaller num|
or rounding numbers.

COI‘I&I‘EI'ICIonnecling within and across grades
Now Next

Students solve iof-routihe problemsd.  Studerits will apply the solve a yimpler
P ply |
probiem strategy to sahe problems

mgﬁrpurnulng concepts, fluency, and applications
See the Levels of Complexity chart on page 127,

ENGAGE EXPLORE ExrPLAIN ELABORATE EVALUATE

Launch the Lesson

The problems on pages 125 and 126 are intended to be u
as a whole-group discussion on how to solve non-routine
problems and are designed to provide scaffolded guidan

Case #1 First Place Pizza

D Extend the problem by asking the questions below.
« How could you use this strategy if the problem asked h
many students did not choose pSample answer: Since
80% chose pizza, 20% did not choose pizza. | can still find 1G
the students, 30, and multiply by 2 to find that 60 students d
not choose pizza.

= Is there another way you can find how maony students d
not choose pizz&ample answer: | can find the number of
students that chose pizza and subtract that number from 300,

AR

Problem-Solving Investigatione a Simpler Problci23
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Case #2dp Tip

% (@ Paired Heads Togethiave students solve the
problem individually. Then have students pair up with a pa
and share their answers. If either answer is incorrect, have the
students alternate to go back through the steps to check thelf
answers, For example, one student completes the odd-
numbered steps, while the other student completes the evens-
numbered step1.3.7

q Trade-a-Problehisve students work in pairs to

solve the problem. Then have them write a real-world proble
that is similar fop TipStudents trade their problem and

solve. Glve them time to discuss and correct any mistakes and
informatio1, 3.4

Need Another Example?

The Wildcats scored 380 baskets in their last basketball
season. If 15% of the baskets were free throws, how many
baskets did they make on free thitisTskets

by,

] ¢

Cose2 TopTip
m.sﬁ.ﬂmmkmmm
,mﬂ"h’-

ﬁpmnnﬂlz-lﬁﬂ

A= T
— _,,__‘_"—"@%—f—r 1
1 T O O O e |
6;;.?—56;3,,”.,%.61\1“"\“"

o

. L Tr— et
Peoul o e —

Understand
ﬂ Read the problem. What are you being asked to find?
| meed Fo ertwa i of AED 24.60

Underline key words and values. What information do you know?
Hada's Amd wants bo leavetERUP on o A 2460

Is there any information that yootseed to know?

| de mak need ke kyiiiat the tip was for a restaurant bill |
p'm h. - ]
Choose a problem-solving strategy. |

EE——

| will uge +iypolve a simpler problem fhrateny,

Solve

Use your problem-solving strategy to solve the problem.
Solve & simpler problem by finding 20% of AED 25 .00. Use the result to estimate
18% The whal 25 Make a bar diagram that is dividd@pals
Each part represoMB . The two shaded parts represoim .
10 10% 105 0% 10% 10% 0% 10% 10% 10%
[-'I “T_-T'_'l__r—l- r T T ] Betause the whole is 25.00 AED,
— = 2 each part RE250
AED 25

So, 18% of AED 24.60 |s aERS00

(CORR T

::15 Check
Use information from the problem to check your answer.
018x 2460= 443 | So. AED 5 is a reasonable estimate.

T W

124 cChapter Fractions, Decimals, and Percents
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T e e

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

oL R

Casa #3 Time

Thres 24 hour dodks showthe time to be R2noon One of e
| dncks i avanys corect one loses aminyie every 24 hours,

and aregains a mnute every 24 hass

|

.”Caseiﬁ Sandwiches
hw&w,anﬁamtmmmwﬁm
Inthe tatle

| 420 sanchwdches

s G #6. Bordler

Pt of & stnp of lbovder for @ bullesn boavd is shown. Al of the sectiers of
the bordes v the same victh

Encace ExpLore EXPLAIN ELABORATE
Collaborate

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

Exercises
3,4 5 6
Level 3 ‘ o
Level 2 |

Level 1 1 .

Teammates Consiittice students in teams of
four to complete Cases 3-6. Each student is given a num|
3-6, which represents the case discussion they are leadi
Teammates discuss the first case with Student 1 leading t
discussion, All members of the team contribute, but all ha)
agree upon one answer, Continue by rotating the leader
until all the cases are complacz

{I» ¢ Pairs Discussidrave students choose one of the
cases and write an extension of that problem. For examp
Case 4, students may choose to find how many numbers
10 to 5,000 are palindromes. Have them discuss with 3 p
how solving a simpler problem helps them solve their
extension probleft, 3, 4

(7 %

Problem-Selving Investigatiome a Simpler Froblei25
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if students have trouble with Exercises 1-10, they may need
help with the following concepts.

fractions and decimillssson 1)

2.3.4
percents and decim@lgssons 3 and 4) 5-9
percents and fractiohssson 2) 1,9,10 |

Vocabulary Activity

- = 4I» Numbered Heads Togethere students
£88% work in a small group to complete Exercise 1. Each
student is assigned a number, Students are responsible for

ensuring that each group member understands the meaning gf

a percent. Students should ask each other for clarification and
assistance, as needed. Call on one numbered student to shar
their definition with the c{st.3, 6

Alternate S

D @ Have students break apart thegeroeninto

two words that help them remember what the term means.
Then have them use a1 grid or bar diagram to model

the fraction given in Exercise 1in order to help them write the
fraction as a percent and as a de@mhd. 6

Have students verbally explain the difference between
0.3% and 391, 3

&

v

126 Chapter Fractions, Decimals, and Percents

Mid-Chapter Cheek
bulary Che

1 Deﬂnperce.rﬂ-'nl.%as a percent then w&a a decimabeven 3
A percent is a ratio that compares a number to 100, 25%; 0.25

Write each fraction as a decimal and each decimal as a fraction in
simplest form..... -

8
2 op= 0.4

3. 064= 3% 4 1= 003

Write each percent as a decimal and each decimal as a percents
5. 73%= 08 6. 01= 10% 7. 2545%= 258

8. The number of chorus students Increased by a factor of 1,2
fram the previous year. Write 1.2 as a peseeny

120%

9. g Use Math Toolhe graph shows the ple sales Pie Sales
during one week for Alnood's Blems: ) wa trawherry
o, gwt fraction of the pies sold was apple? Chotol
s
b. Write the percent of strawberry pies soldas a dﬁiwnn
0.12 e Beanit Butter
10. J Persevere with Problehes circie at the right s
divided into sections of equal size. What percent of the ci E
is not shadec@owen 2 4 3
25% i
s
i
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Ratios and Propaitionn) Relationships

~ = BeE TR

Lesson 5
Compare and Order Fractions, Decimals, and Perg

(%) Essential Question
WHEN &5 1t betler to use a
Theleast common denominatot.CD, i the least common Traction. & decimad. o & parcn?
multiple of the denaminators of two or more fractions.

Complete the graphic organizer. mmmum-ﬁm '—‘]
the appropriate box. Provide exanfjglemic answers are given. mlwmnmn denominator

Least Commer i Mathematical Practices

| he smaliest of & set of valugs; the usual; often seen; R is 1,2, 3.4.5.6
DItm:wnbusll-wﬁFhmhfmwr rlve

lhrlnsthulul, MM an A in math

ﬁ;mdm. 'W o [
mmuplaqunmnhuh

Ihmnumwfna | it of that minbiar

) "T“. ""““",','m"‘""“'h'" e ole] Whole number, 15 s
I hI‘ the denominaler |s 6. i_

=

+ Humaid is baking, but he wants to Use only one measwing cupan 15_9

He ﬂeedi cup of sugar aé:tup of four. What s the least
comman muttiple of the denominatirs?

+ What size measuring cup shoul hi-wﬁ}cup,
orfcup? Explabie should use

Vocabulary Start-Up

?
Which{; Mathematical Practided you use?
Shade the circle(s) that applies.

J T Persevere with Protlems (53 Use Math Toals y,
) Reason Abstraclly Exhtiond 1o Precision

I ) Consiiuct at Arguitient (T Make Use of Structure

; @) Moded with Mathemats (@ lise Repeated Reasoning

FGCI.ISnarmwing the scope
ObjectiveCompare and order fractions, decimals, and
percents.

Coherenceonnecting within and across grades
Next

ity welll wse

Prewous Now
a1ty wioted Students compare and ‘3:

ot forms of order fractions. decimals, ¢

, dechmate and  and percents pe

Rigorpurlulng concepts, fluency, and applications
See the Levels of Complexity chart on page 133,

ENGAGE EXPLORE ExpLAIN ELABORATE EVALUATE
Launch the Lesson

Ideas for Use

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

& Numbered Heads Togetherign students
3&4 to 3- or 4-person learning teams. Each member
assigned a number from 1to 4. Each team completes the
graphic organizer and Real-World Link, making sure that «
member understands each of the four entries. Callon a
specific number from a team to present the team's solutic

the classg1, 5
Alternate Strategy

¥ 7 students are having difficulty, remind them that the
can always find a common multiple for the denominator q
multiplying the denominators together. However, that nu

isn't necessarily going to béatimtzommon denominator. ’-1

Lesson S_ompare and Order Fractions, Decimals, and Pd@fs
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) Teach the Concept

Askthe scaffolded questions to differentiate instruction.

‘Examples )

1. Compare fractions.
€ -+ Do the two fractions have the sume denomoator?
= Can you just compare the numerators to determine
which fraction is greoter? Expgloyr'Sample answer:
The fractians have different denominators. Just because 7
is greater than 5 does not necessarily mean that 7 out of 12

is a greater fraction than 5 out of 8.
€D - What do you need to do to be able to easily compare
g andyjz? Find the LCD of the fractions, and then rewrite
each fraction using the LCD.
» What is the LCD of 8 and2®8?
. ths are the froctions rewritten with m%—i-ca’
g
€» - Is there another denominator you could use? Explain,

Yes; 24 is the least common denominator, but you could use| .

any multiple of 24 as a denominator.
Need Another Example?
Issyless than, greater than, or eqr.&?thss than

2. Order fractions.

€ - What must be done first to be able to arder the
fractions Rewrite each fraction using the LCD.

Y - Whot is the LCXB
« What are the froctions rewritten with a denominator of
28 21 20 )
D + What is the last step in ordering the froCompare
the numerators to put them in order from least to greatest.
Need Another EanpBle? s
rder the fracti . 7= andg from least to greatest.
Qrdenty 15 andg 9

T535

B
Mﬂ
i
win

| g

sl Compare and Order Fractions

Te compare fractions, you can follow these steps

1. Find the least comman denominatar {LCD) of the fractions. That
is, fing the least common miltiple of the denominators.

2. Wiite an equivalent fraction for each fraction using the LCD.

3. Compare the numerators,

Example )

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

Least Cammon 1, 5 7

Multigle L

.' i The LCM of the denominatars, 8 and .« e
7 K | 12,524, So.the LCD s 24 Wiltean & _15 7 _1a
izl | equivalent fraction with a denominatoll ~ 24 1224
"“ A= of 24 for each fraction. 3 Va2’

15 . 14 5.7
7 a7 | since 154, SDQ' >3
| Gek i+7? Do these problems to find out.

5 7
bz <g €.

Y-

« Orcler the fracti 3 -!‘nmg-l’rmlnﬂ te greatest.

Rewrite each fraction using the LCD of 28
'l " o] L]

{ % 4d &8 4 5 £ 2
I W I3 T°HE

Slncazt% < -2‘%4 giﬂﬂc g}éne order of the original
3

fractions from least W i_:]runlés&.ss, 3

¥ | | Gek i#T Do these problems to find out.

d. Dmu-}_ % %and,% fram least to greatest i

128 Chapter Fractions, Decimals, and Percents
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¥

Compare Fractions, Decimals, and Pe

It may be easier to compare fractions, decimals, and percents when
thoy are all written as decimals.

+=02=20%  £=04=40%

bl e b

é— =051 5% ; =0375=375%

Fill in each  with<, > or=1t0 make a true statement.
3.7 o7
)07 wmvewn
075 1070  wine nal Anren & e
07% > 070 npae Tt )
h A

1 05

B S
05 05 27 08 09
Since 075 is fo the right of 0.7 on the nurr§w Orfe.

L. Nawar made 85% of her free throws. alidefree
throws. Who has the better average?
85% f R
0.850 JOBTS Wil sach meter = g Aol A 2 2

0B80< QBTS e P bamcbiettn, ple] S
*

Since 0.850Q 0.875, Hind has the betier average
Check

[ ] nis 0 o [+F i ]
Since 0.85 is 1o the left of 0.875, the answer mstorrect
Got I+T Do these problems to find out.
2 -] 1
1.3‘2-0.6 I.D.?fﬂ 5 02

h.42% <044 LT%< ;E } 65=1050%

3. Compare fractions and decimals.
O - Are the numbers written in the samerdoerm?
» What must you do to compare the two nullbites?
them in the samn_}l'nrrn.
@ - How do you wrijas a decimaBivide 3 by 4.
« [s 0.75 greater than or less tharg@dter
QY - /s it easier to wriles a decimal than to write 0.7 as
a fraction in order to compare the two? Sanfple
answer: Yes; decimals are easier to compare since their
“denominators”™ are multiples of 10.
Need Ancther Example?
Is % less than, greater than, or equal tayf@@r than

4. compare rational numbers.
QY - Are the numbers written in the samerorm?

« What must you da to compare the two nuWtites?
them in the same form.

» - How do you wréazs a decimaDivide 7 by 8.

« Why do we annex o zero (o (5881al both numbers
have the same number of decimal places for easier
comparison

= Is 0.850 greater than or less than O&&59Ran

€ - Could you have written both numbers os fractions
then compared the fractions? ExpésiSample
answer: Writing both numbers as fractions and then
comparing the fractions is a valid method because the
fractions would be equivalent forms of the numbers.

« If you wrote both numbers as fractions, what would
on additional step that you may have tmay have
to find the LCD and rewrite both fractions so that they K
the same denominator In order to compare the fraction

Need Another Example?

At Gam3e5 Plus, 35% of the games are board games. At M
Gamesg of the games are board games. Which store has
greater portion of board garvm? Games

Lesson SCompare and Order Fractions, Decimals, and PA@Bis
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5. Order rational numbers.
Q) - Are the numbers written in the samenform?
= What must you do te find the greatest nilNriver]
the numbers in the same form. Then order the nu

€D - What is each value written as a de%mﬂ.szﬁ»:
0.5=0.500; 58.3%0.583
D + How does using a number line help to determine the
greatest numbesample answer: The number farthest
to the right is the greatest number.

Need Ancther Example?
The table shows tryouts for the school volleyball team. Which

grade had the |east portion of students trying out for the
team?Grade 6

Grade Tryouts
6 1
q
7 35%
8 04

Gulded Practige

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

If some of your students are not ready for

<':'| &
* assignments, use the differentiated activities below.

1 @ Think-Pair-Shaheave students work in palrs.

Give students one minute to think through their responses
to Exercises 1-4. Have them share their responses with their
partner. Then call on one student to share thelr responses
within a small group or large group disckian

\ rawberry

I

5. The table shows the school carnival
attendance. Which grade has the M
part of the class attending the carnivai? *
Drdet the numbers from least to greatest !
EID!L“ES each number as a decimal with ]
the same number of places.

§=0625 050500 583%0583

Graph the numbers -+ " $ +
on a number line. 0500 055 0550 0575 0600 065

Fram least lo greatest, the numbers are 0.5, 583%, and

Slncé’-rmmenm Grade 6, Grade 6 has the greatest part of
the class attending the school carmival

| Gok i+7 Do these problems to find out.

k. Sheikha found Ilﬂ!bl' her class prefers vanilla ice cream,

26% prefers chocalate, and 0% prefers strawberry, Which
kind of ice cream do students prefer the least?

IGuided Practiee ‘!]

1. Order the ﬁadlués&. _fgn anﬁ%hﬂm

2. Jameoela sp-llniml her free time blogging

F?ait P ireatesu rpes 1 g 2 on the Internet. Leah spends B0% of her
FTT% free time biogging on the imtermet. Whao
spends more of her free time blogging?
— Frarples | o= Jameda
3. The table shows the wins for some |
middle school tearms. Which team has  Toom | Wirs
the greatest fraction of wins?e Eagles | 850
Eagles Woles | |
Momegs 08 Rate Wurselfl |

4. (2 Building on the Essential Questiondo ol

compare fractions, decimals, and percents?

Are you ready bo weove onl|

Shade Hae section Fhat applies,

Trade-a-Problefmch student creates a problem
to be solved that involves three or mare different numbers
similar to Exercise 2. Students trade thelr problems, solve eac
other's problem, and compare solutions. If the solutions do no
agree, students work together to find thehdks

130 Chapter Fractions, Decimals, and Percents

Sample answer: Write each value as a decimal with
the same number of places. Then compate the values |
of the decimals.

-
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Fill in each with<, > or=to make a true statement.
3 3 7 1 1 7
14<¢ 2727 3. 7<04 4.07< 4

Order the fractions from least to greatest.

51312 61225
i ?ii ISR Y
73S TWIT

7. Kaveem spends 35% of his time doing matl, Three snack bars (Qr‘élﬂ 22 and
homewark. Ayoub 'u}béd his tme doing 19% of thedr calorkes from fat Which snackl
math homewark, Who spends more time  bar contains the least smount of calories
doing math homework? Expilaimg. 1 trom fatl
Ayoub; 0.38 0,40 the snack bar with 19°% calories from fat

9. (I Model with Mathematies: the graphic novel frame below for

Exercises a-h.

2. Write each score as a dec/R30 035,020
b, Compare the three scoffe ae thesame 025 isthe gmed core.

ﬁacﬁiﬁéland Apply

Independent Practice and Extra Practice

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

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

Exercises
1-8,16-25 9-11,26-28 12-15
Level 3 H .
Level 2
Level 1 ' °

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

€ Approaching Level 1-9,11,12, 15, 27, 28
€» Onlevel 1-7 odd, 9-12, 15, 27, 28
€ Beyond Level | 9-15,27,28

Lesson SCompare and Order Fractions, Decimals, and PA34is
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Wi MATHEMATICAL PRACTICES

L SR i [ SN 10. S Be Procisdomplete the graphic organizer. Write the original
1 Make sense of problems and persevere In 1314 numbers to complete the statement
solving them. y ———— ey
- | i i Shemrr e vht st e | | D)
2 Reason abstractly and quantitatively. 12 it s —"—'M’f b o Sl
3 Construct viable arguments and critique the | 3 [vide fhBumeTator vy : ’- !
2§ anom : 031
reasoning of athers, 5 A cec AT 1}' | !
i The wusber is a decival, A -
; Eude-l with Tathemillllcs. _ 296 0% :.- bt wiloer 15 dach ﬁ.ﬁu'} ] ‘ o%00 |
se appropriate tools strategically. e v Pt R —_——d
e o e I [Meve Hhededml Femb 1 | ]
6 Attend to precision. 10 | 3§y | wo places beo e lef—" 03§
. Remove thepemat  syeinel | L .
— e —— e — i i,
Mathematical Practices 1, 3, and 4 are aspects of mathemati 003 < § < J|T%.
thinking that are emphasized In every lesson. Students are
given opportunities to be persistent in their problem SD'WI‘IQ. 1. Order the portion of responses isted nthe [T R . (12 34 5
express their reasoning, and apply mathematics to real-world tabie from least to greatest. Fast Foad per Week !
situations. g% 7% 03 Portion of Responses 1 J; 02 B
‘wﬂj 'JL
L H.O.T. Problems;;« o domking
M 12. 5 Reason Abstractpecify three fractions with different denominators
" Nale that have an LCD of 24, Then amange the fractions in order from least to
» reatest
( " > (] 25
y gnlrlph 35
2014 = 33
13. G Persevere with Problefics, - anct; from least 1o greatest
withaut writi Equw&mnt fractions with & common denominator, Explain
your strat § My Because thenumeratars are the sime,
the larger the denominator, the smaller the fraction.
14. & Persevere with Problams 1 frar.1ioé1-3ﬁ. f31 and|-32
ananged in order from least to greates] or fram greatest 1o leas!? Explain
Formative Assessment greatest to least; Sample answer: When fractions have the same numerator,
Use this activity as a closing formative assessment before the fraction with the larger denominator will be the smaller fraction.

dismissing students from your class.
15. & Construct an 4 less than, greater than, or equal to 44%7
Explan your reasonhggs than: Sample answer: 0.4 is equivalent to 0.40, and

A4% s equivalent to 0.44, Zero is less than 4 when you compare the hundredths.

Ask students to or%ﬁo%, and 0.62 from least to
greatest60%, 0.62

S T—— .
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Extra Practice

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

/5,5 "= 7
%.g>/5 L Sl
T 25 _ 12

ool bt T
.M. T.<

22.Shop Rite has jeans on salﬁ;ﬂ
Save More has jeans on sale for 33% off
Which store has a better sale on jeans?
Eaplain,

1

1°.075> 3 19.5>:033

53189
g = &5
1 5 3
7

"(IJ

23_A city's population rote by 3% one year, by

0.08 the next year, an 0 et yoar
0’“‘.‘1 these increases from least to grea

gy 0.08

Save More: 0.300.33

Qrder each set of values from least to greatest.
24.043 38% 25.3, 0555

1 5
38%, 0.5 30555

26.% Use Math Tooline table shows the favorite subjecs

of students in a recent survey.

a. Did more 5tu2‘en‘ts choose Art or Math? Explain
Math; 0.28 95

b. Which subject did most students choose?
Explain
Math; 0.28 is greater than other values in the

tabile.

'! €. Order the subjects from least to greatest
3 other, English, Social Studies, Art, Science,
i Math

ey 5
Enplink R
Hlarh 0%
Ottt ™
Science \'O,f

Socl Stuties 015

2018
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Power Upl" Test Practice

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

Z7.| This test item requires students to explain and apply mathematical
concepts and solve problems with precision, while making use of
| structure,

Depth of Knuwreﬂge: DOokK1
Mathematical Practites MP2., MP&
Scoring Rubric

1 point | Students correctly answer the question.

28. This test item requires students 1o explain and apply mathematical
concepts and solve problems with precision, while making use of
structure.

| Depth of Kﬂuwted_gé DOK2
Mathematical Practices MP1, MP2, MPG

Scoring Rubric
| 2 paints | Students correctly order all 4 items.
1 point | Students correctly order 3 of the 4 itdms.

134 Chapter Fractions, Decimals, and Percents

power Up! Test Practice

Z1. A plumber needs to drill @ hale that is just

slightly | than
in diameter. Which measure is the smaliest but still than

;’ECI‘H = q%(l’:‘l

28.An Elementary school staited a recyling program =
The display shows the portion of the each 11:3 iy ¥ T
that is recycled at the school. Sort the tems 1 P =]

least to greatest amount

Recyched flam
Lemit glass
plastic
aluminum
Ceenteh paper

Spiral Review

Round each decimal to the nearest hundredth,

290623 0&2 30.4.788= 43

Iina -aumﬁof students ride the bus to scnuffmﬂh to schoal,
'gqml fraction of students ride the bus or walk to schoel?

33, The student councl| bought 7 bags of apples for their bake sale.

How much did they pay for the apples?
AED 2415

| ] é—i-crn 392 cm

' G

§ ALLRAN A .
NZ 259

31,5105« 59
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Barir {F aillabif brmpn iy

Lesson6
Estimate with Percent

&3 Real-World Link (4 Essential Question
WHEN Is &t Bétiet 1o we

MoviesHolitlyya surveyed 298 students and found that 52% likea frdctice. = decimel. or 4
scary movies, Estimate the number of students that like scary moHEE=™

0% BE (0% (5% 100% ?3, 4.5 __J
| 1 [ 1
1] il 150 225 300

1. Write the common percents fram 0% to 100% at the
top of the bar diagraim

2 Whet commen percent is 52% close tp$0%
Shade the bar diagram above to show your answer,

3. Round 298 to the nearest hundred=2900 | ""'"\T, 2
Wrile your answer in the box below 100%

4. Use the bar diagram to estimate 52% of 298_ Explain.
Since 52% is close to 50% and 298 is close
to 300, | can use the numbers in the bar
diagram. Since 150 Is 50% of 300, | can
estimate that 150 is about 52% of 298.

5. Use the bar diagram below to estimate 73%3g8400.

0% 8B % 50 % ?5 % 100%
0 100 200 300 400
| °
1 Whichl Mathematical Practices you use?
- Shade the circle(s) that applies.
I (T) Patsevers with Problsms (5 Use Malh Tooks
1 @ Reason Abstraclly {5) Atterat 10 Precision
: @ Canstiuct an Aigument () Make Uise of Structure
! () Moske! with Mathemabes (@)Use Repeated Reasoning
: ——

FOI:I.ISnarrnwing the scope
Objectivéstimate the percent of a number.

Coherenceonnecting within and across grades
Prewous

Next

Students will lnd the
petcatil af o nutmiber

Now

Sturfents estimate the
Ppercent of a numbes

Rigorpumuing concepts, fluency, and applications
See the Levels of Complexity chart on page 141.

ENGAGE EXPLORE ExpLAIN ELABORATE

Launch the Lesson

Ideas for Use

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

!;;-,r . 4@ Roundrobim groups of 3 or 4, Student 1

: reads Exercise 1 aloud and leads the discussion |
complete that exercise. Have Student 2 read aloud Exerc |
and lead the discussion to complete that exercise. Continl
until all the exercises have been completed. Then have o}
group share their responses with thaZh%.

EVALUATE

Alternate Strategies

@ Have students explain why finding 25% of a number |-
the same as dividing the numbeny, 8. |

Have students explain why finding 75% of a number i
same as multiplying the number by 3, then dividing the re-
by 41,3

Lessan &stimate with Percenfil38
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) Teach the Concept

Askthe scaffolded questions for each example to differentiate
instruction.

'Examples : )
1. Estimate the percent of a number,
O - 47% is close to what common perBOii?

« To what value can we round Gaiple answer: 700

D - Into how many equal sections should we divide the bor
diogram? Why, 50% is half which means two equal
parts

= What percent lobels should be across the top of the
bar diogrom@%, 50%, 100%

« What volues should be across the bottom of the bar
diagram, 350, 700

» - Is there another way to generate o different estimate? '
ExplainSample answer: yes; Round 692 to 690. 50% of ,
690 is 345. L

Need Another Example? 20
Estimate 49% of 3Gmple answakof 300 is 150.
2. Estimate the percent of a number.
I - To what value can we roundSafiple answer: 25
@ = Into how many equal sections should we divide the ban
diagram? Wh)&. 60% is a multiple of 20% and there are
five 20%-sections in ane whole, 100%
« What percent labels should be across the top of the
bar diagram@%, 20%, 40%, 60%, 80%, 100%
« What values should be ocross the batfom of the bar
diogram®, 5, 10, 15, 20, 25
D « /s there another woy to generale o different estimate?
,Ex{:sfu.rﬁample answer: yes; Round 27 to 30. 60% of 30
is 18.
Need Another Example?
Estimate 80% of 1,6G8mple answakof 1,500=300;

&)

&

=]

4 % 300=1,200

Y 0 150 Ta
S0, 4T7% of 692 is aboul 350,

1
Takh,

oy

Sa :
A

Sa Imw&
®. ULT';: e

Sa -
-

Estimate the Percent of a Number

Estimating with percents will provide a reasonable solution to many
real-world problems. Choose compatible numbers when estimating
the percent of a number

1. Estimate 47% of 692
4% Iscloseto SG*ﬂtﬂRﬂund 692 to 700
o700 is 350, iy bot means o

o 5-?‘. ‘Q.Q'.
.

2. Estimate 60% of 27.
60% i5-
Round 27 to 25 since it Is divisible by 5
%nIZE I 5. ¢ oo MR e dede |

Pl 40% H0% i) woas

=]
[_ i | I I.
e i [ ——
0

s W % 0 =
So20f 26 is XS5 or 15.
S0, 60% of 27 is sbout 15,
Get itT Do these problems to find out.

Estimate each percent

a, 48% of 76 b. 18% of 42 €. T3% ol 41

136 Chapter Fractions, Decimals, and Percents
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3. E11 1) Polar bears can eat as much as 10% of their body
weight in less than one hour. If an adult male polar bear weighs
715 pounds, about how much food can he eat in one hour?

To determine how much food a polar bear can eat in one hodr,
you need 1o estimate 10% of 15

Find equivalent ratios.
10%= yyand T15=700

1 _ N
15=700

i _ b g : . »
W70, SR i N ele f

", h L] P
The unknown value is 70 ‘)

(Mathod 2 Use mental math.

10%= -fh-aml 71%= 700

{501 700 s 70

S0, & polar bear can &atl aboutl 70 pounds of food in one hout.

Gok i+T Do these problems to find out. -

d. Kawathar decided to donste 30% of her savings. If she has  , about AED 80
AED 238 in her savings account, about how much will she'donate? =

Estimate Using the Rate per 100

You can aiso estimale with percents using a rale per 100 "m
s it v g
Tuamniase 9 kel it by
Examples ) || ettt
Enplenn pinn
. 4, estimate 17% of 198. —
2 17%=17 out of 100 wise tet ¥ per WD Sample answer: You
| 198=200 RO might use mental
| math to find the
3 Since 200 s 10100, add ¥ 17 to estimate 17% of 198 amount discounted
34 |5 about 17% of 198 ol a sale.

| 2Pay

ples )

3. Estimate part of a whole to solve a real-world

example.
Oy - What Is the problem asking you tohweifany
pounds of food a polar bear can eat in one hour

« What information are you gitleeWeighl of the polar
bear

€ - To what number con we round Sdfple answer:
700
« What is 10% of 7000
P - Without using o bar diogrom. is there another meth
you could use to find 10% of Hifhple answer:
To find 10% of a number, divide by 10 or move the deci
point ane place to the left. So, 10% of 700 is 70.
Need Another Example? .
A CD that originally cost $11.90 is on sale for 25% off. Abg
how much will you save by buying the CD arbealds3
4. Estimate the percent of a number using a rate
per 100,
Y - o what value could we round SERple answer: 200
= How many 100s are in 2207
» What (s 17% of 1007
D - How can you write 17% as o rate pefl@aPof 100

« Wnite an addition expression you can use fo esfr'm(l

17% of 19817+17

{» - /s there another method you could use to solve thig |
problem? ExplaSample answer: Round 17% to 20%,
Find 10% of 200, which is 20, Then add to find 20%:
204-20=40. So, 17% of 198 is about 40,

« Write a real-world problem that could represent thij |
exompleSample answer: A store is selling an MP3 play!
that sells for $198 at 17% ofi. By about how much is the
price reduced for the sale? $34

Need Another Example?

Estimate 27% of 5BAmple answer; #1274 274274
27=135

Lesson Estimate with Percend37
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Example )
5. Estimate the percent of a number using a rate
per 100.

D - To what value could we rotind 86@ple answer:
400

+ How many 100s are in 4807
« What is 9% of 108?
€ + How can you write 9% o= a rate peBialAdf 100

= Wrrite o muiltiplfcation expression you can use fo
estimate 9% of 408x 4

@ - s there gnother method you could use to solve this
problem? ExploBample answer: Round 9% to 10%.
Find 10% of 400, which is 40.

Need Another Example?

Marcie surveyed the students in her grade and learned that
64% of them have a pet. If there are 279 students in sixth
grade, about how many have aSample answer. @B =

192 students

Glided Practige

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

mo . If some of your students are not ready for
A r'-m assignments, use the differentiated activity below.

(@ Find the Fiblave students work in pairs to write
three different estimates for one chosen exercise. Two of the
estimates should be reasonable and the third should be a
“fibbed” estimate, an unreasonable estimate. Have students
trade papers with another pair of students to correctly identify
the reasonable estimates and the fibbed e@@mate.

S.Mnhhnmd:unmckomdm st year
9% of all passengers ordered apple juice to drink. Thll‘lll‘l
408 passengers on the flight to Houston, Texas. About how
many passengers does the airline expect to order apple juice
on this flight?

Estimate 9% of 408

G%="19 out of 00
408=400 aed
Since 400 is 1004, multiply 84 1o estimate 9% of 408.

36 Is about 9% of 40B, So, about 36 passengers will order

Round 12 the neerest b

G apple juice
& 214+ 274+ 27=81 Gok i+T Do these problems to find out.
v _'("'ﬂn"ﬂ" Estimate using a rate per 100,
L2 o e 27% of 307 f. 76% of 192
Sample answer; g. Last year 24% al the zoo visliors were under the age of 3. Last
a 24X 10=240 week, the 200 had 996 visitors, About how many of the zoo

i

visitors were under the age of 37

Guided Practies E

Estimate each percent. : Sample answers: 1-6
1i%u*hmﬁgdm5ﬂzrufﬂﬁgdmh 3, 59% of 16 ;Mﬁ
~p is AED 10. 20. 9
4. An item thal originally cost AED 29.99 is on sale for 50% off.
?mu'. how much is the sale price of theitem?:
wof AED 30 is AED 15, B
Rate Wurself! 1

5. Mr. Ghaleb recelved o bonus of AED 496 from his emgl

['confident ave you mbdnt
He has to gay 33% of his bonus lcl taxes How much wllmmh“ with rﬁceuh‘”

Mr. Ghaleb pay in taxgsf= Sl Hw -mg on the Irnr’gei-

AED 33« 5=AED 165

6. €2 Building on tho Essential Quastiom s an

estimate more useful than an exact answer?
Estimates are useful when you are checking to see if

your exact answer |s reasonable.

2018
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ENGAGE ExpLone EXPLAIN ELABORATE EVALUATE
‘) Practice and Apply
A el Independent Practice and Extra Practice
Estimate each percent. .+ Sample answers: 1-7 The Independent Practice pages are meant to be used as

14T ol AEDIE 2 WSof 72 3. 42% of 16 4, 67% of 296 homewaork assignment. The Extra Practice page can be us
i“’“‘m 120'is AED ﬁu,*ﬂmmﬂ. §,f15-u 5 }wm-;; 200. for additional reinforcement or as a secand-day assignme
- Levels of Complexity
The levels of the exercises progress from 1to 3, with Leve
Estimate using a rate per 100.. - indicating the lowest level of complexity.
5. 24% of 28% 24+ M +24=T2 6. 67%of 208 67+67=14 Exercises
1-8,19-30 9-14,31-34 15-18
7. BEAT) Penguins spend almost 75% of 8. In lsmail's baseball card collection, 58% Level 3 l L]
their lives in the sea. An Emperor P(*nqum inof the cards are players from the National L ’2
the wild has a e span of about 18 years League. He has 702 baseball cards. About g
About how tany years does this penguin  how many baseball cards are players from Level 1 =
spend in the sefde the National League? Use o rate per 100 *
| o estimaté. f
Fol 20 yr s 15 yr.
about 408: 587 =406 Suggested Assignments

You can use the table below that includes exercises of all|
complexity levels to select appropriate exercises for your|
9. T Model with Mathematls:r 1o the graphic novel frame below for students’ needs,

Exercises a-b.

€% Approaching Level 1-9,11,13,15,17,18,33, 34
€» Onlevel 1-9 odd, 10-15, 17,18, 33, 34

; :EeyondLevEI o, 33 31
By

a. Suppose Rawan s shooting baskets and makes 40% of the 15 shots. Does he
win a prize? Explain your reasoning
no: 40% i, and§ of 15 is 6. He needs 7 baskets to win a prize.

vWarch- Outl

1 b. About what percent of the baskets need to be made in arder to win Common Errdbiatch for students wha use incorrect fractic

: a prizeBbout 5% for percents, such-},:&::r 20% o}for 40%. Suggest that

! students create and use a chart with common fraction-pet.
equivalents,

Lesson &stimate with Percend39
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i MATHEMATICAL PRACTICES

| ER— E sydom |._ e -L
1 Make sense of problems and persevere In 1
solving them.
3 Construct viable arguments and critique the 1517
~ reasoning of others, )
4 Model with mathematics. 9,18
5 Use appropriate tools slrnlegically_. 12-14, 31, 32

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

G| ZX

Q5 #

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

Have students find a reasonable estimate for 78% gf 39.
Sample answéx 40=32

10. About 42% of Alaska's population lives in 1. During the basketball season, Tyrone made
the city of Anchorage. If Alaska has a total 37 baskets out of 71 attempts. Aboul what
population of 648,818, about how many  percent of his shots did he miss?

people live in Anchorage? Sample answer: 787= 34 missed shots
Sample answer: about 260,000; Iﬂd%?-il IIHNIE-OI'-‘} Shu}= 50%. he

2
of £50,000 is 260,000,
5 i missed about 50% of his shots.

Z Use Math TooBstimate the percent that is shaded in each figure.
12 atou 2545 13. atout 5% T

Jllq H-Q.T- Problems; .o deithinking

L far

15. i@ Reason Inductivelipor warnts to buy a shin regulardy priced at
AED 32. 1t s on sale for 40% off. Noor estimates that sh el save
AED 30 or AED 12. Will the actual amount be more or less than AED 127
Explain
more; Noor rounded AED 32 down to AED 30, so the actual amount she
will save will be more than AED 12

16. D Persevere with Problebmic: 10°% of 20, 20% of 20}ami 20
from least to greatesis of 20, 10% of 20, 20% of 20

17. & Construct an tinssmate is trying to estimate 42% of
AED 122 Explain how your classmate should solve the problem.

Sample answer: First, round 42% to 40%, and AED 122 to AED 125, Next, rewrite 40%
#5%. Then fingof AED 125, Finally, multiply this result by Zef@heD 125.

18. & Mode! with Mathematiésneera's homeroam has raised 63% of its
goal for the school fundraiser. Malik's homeroom has ralsed 48%. Create a
situation in which Mallk's homenoom raised mare money then Munesa's
homercomSample answern: Muneera's homeroom has raised 63% of its

goal 1o raise AED 500 for the school fundraiser. Mallk's homeroom has
raised 48% of its AED 1,000 goal. How much has each homeroom raised?
Muneera’'s homeroom: AED 315: Malik's homeroom: AED 480

PP —— .
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Extra Practice

Estimate cach percerBample answers: 19-30
19.53% of 58 20.35% of 142 21.26% of 126 22.79% of 82
50130, $o! 150 is. 50. 0112015 30, SolB80 & 8,
" I s close o SO

ere: Rewnd 57 be S0,

Estimate using a rate per 100.

23.19% of 288 24.74%of 318 25.61% of 40% 26,89% of 195
19+19+10= T4+ M +74= 61+61+81 +61= gospa=178
57 22 244

I1. Waleed spent B hours and 15 minutes ol @8.A group of nends went on a hiking trip. Thisy
amusement park yesterday. He spent 7% planned to hike a tolal of 38 km, They wantitol
of the time al the park on rides. Aboul how  complete 25% of the hike by the end of the

much time did he spend on rides? fst day. About biow far should they hike the
FoTEhis6h. fiest day?
about 10 km

° g
Fakh,

29, Aseel has just finished her Grade & scrapB0cihe community garden has 596 vegetables,
In her scrapbook, 47% of the pages nclede In the garden, 64% of the vegetahles are
her twin sister, Wassan. The scrapbook has green vegetables. About how many
896 photos. About how many photos includaegetables in the garden are green? Use &
Wassan? Use a rate per 100 to estimate rate per 100 to estmate

aboul 423; §9=423 about 384; G456 =384

S Use Math TooBstimate the percent that is shaded in each figure.
n atout 7% 32777 etEds

ot M 8 e

Lesson &stimate with Percenddq

Scanned by CamScanner




Power UP! Test Practice
Exercises 33 and 34 prepare students for more rigorous Power Up! Test Practice

thinking needed for the assessment.
33.in a survey of teens, 21% said their friends like to read and lalk about books.

33, This test item requires students lo explain and apply mathematical ’::::':SDD:B”;E“ bt uit of RODE wackd sa Ry ierics Jeard ans) ok
concepts and solve problems with precision, while making use of T
200 teens
structure. =,
34.Saleh wants to buy the items shown in the table. He has a cou
Depth of Knowledge: DOKI | that will take 20% off his total purchase and he has AED 50 1o m
Mat}mmaucai Prat_t.ge MP1 ‘What items can he purchase to spend the most of the AED 5Q:after 5
a;:ld:,nng the coupan? Explain. Wwlapans 20
. . Sample answer: He can biy the Khaki pants, ahd the T-shinRackage ol
1 paint Students correctly answer the question. The 1otal “:,';,,m the cot ,,n}:m.“-',& AED 15 s0cks L
rm— ' ' = o AED 60. After the esupon is applied, the totsl cost i AED 60 polo shid 15
34, This test item requires students (o support their reasoning or SE—— 1Tamts | B
evaluate the reasoning of others by justifying their response and
constructing arguments.
h | K
Depth of Know edgf; DOK3 Spll'll Review
Mathematical Practices MP2, MP3
S::or'mg Rubric Wﬂi:nc:zl;tcﬂ-onnldoclmd; = i
2 points Students determine the items that can be 35150~ Hoygg=" 105~
purchased AND explain the process.
1 point Students select the appropriate items,
but fail to explain. _ 6 _
i 38,45 015 39,5 -0m2 40..5;- 008
&1, At a clothing store, T-shirts are on sale for AED 9.97 each, What is
the cest of 3 T-shi .9
’ "‘bﬂf
-%, 42.The Al Jassmi family planted a garden with the dimansions shown. 15m

What is the area of the garden?

wj— g 225 m'

2018

im

v b
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awnrn e bhease

Inquiry Lab

Percent of a Number

. HOW can you model the percent of a number?

There were 180 people in a movie theater. Twenty percent of them recenved the
student discount and 105 receivad thie senior citizen discount. The rest did not
receive a discount. How many people did not receive a discount?

What do you knovi@! 180 people, 20% received student discounts and

10% received senlor citizen discounts,
What do you need 1o firliie number of people who did not receive

h:hulﬂnntﬂilghwhuﬂqmm

[Btep1 Use s bar diagram to represent 100%. Then use ancther ba[i'

diagram of equal length to represent 180 people. ' P‘J:-'—
J&
ﬁ

student  senior
percent10% 0% 10 0% J0% [0 105, 105 soworon 2018

discount  discoun!
e,
pecplc 18 18 18 18 18 18 18 12 81m

[Stap@ Divide each bar into 10 equal parts. Think0g0 18
So. each part of 180 represcis people.

(Step 3 Determine how marny people did not recelve a discourit Shade
7 2sections of each bar diagram to represent the student discount,
Shade 1 section of each bar diagram to represent the senior discourt.

There are? unshaded sections in each bar diagram.

7T x 18 = 126

So, 126 people ot the movie did not receive a discount,

Btation and Proporianal Belstionships

Focusnarrowing the scope
Objectivé/odel the percent of a number.

COtheﬂCQonmcﬁng within and across grades

Now Next
Students use models Lo find the pangsntStudents will find the perceni of
of a number. i Numbes

nigﬂrpursuing concepts, fluency, and applications
See the Levels of Complexity chart on page 146.

ENGAGE EXPLORE EXPLAIN ELABORATE EVALUATE

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

Oh"ACtIVIRE

D @ Circle the Sagoll students to determine
who has a solid understanding of using models, such as
diagrams, to model percents. Have those students (the s3
spread out around the room. Create teams with the rema
students, Send team members to work with a sage, makir
sure no two team members work with the same sage, if
possible, Have the sages lead the actlvity, making sure
everyone in the group understands and can explain the
concepts to others. When the activity is complete, send
students back to their original teaams Hiscuss solutions
and differences in how the activity was taught by the sag
&@1.3.5

Inquiry LaB=rcent of a Numb<143
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ExPLORE ExpPLAIN ELABORATE EVALUATE

) Collaborate

ThelnvestigatendAnalyze and Reflecttions are
intended to be used as small-group investigatiCreatie
section is Intended to be used as independent exercises.

ENGAGE

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

Exercises
1,2 3 4,5
Level 3 . .

Level 1 i .

@) Think-Pair-Shaf@ve students one minute to think
through their response to Exercise 3, Have them verbally shar
their response with their partner, making sure to speak clearly]
and then listen carefully while their partner speaks. Have
students correct any errors. Then call on students to share
their response with the whole @asa

L

ECEE

Trade-a-Problehiave students omit their answer
to the problem they wrote in Exercise 4. Then have them trad
their problems with a partner. Each partner solves the other
student’s problem. Upon completion, have them discuss and

resolve a rences in thw'pu
Stu should A *HOW can you
mode! the M nt ofa ck for student
understandigg g | if needed.
&} L E
zma,")

(T Model with MathematWark with a partner. Find the part of each

whole using two bar diagrams.
1. 50% of 80 childre:f@ childrm
[ 50% 50% | 100%
[ a0 a0 ] children

2. 25% of AED 32 AEDB

| 25% 25% 25% I 25% im
B

e | 8 [ 8 |aea2

ENAnalyZe and Rets

3. (JReason Inductivalypiain how 1o use two bar diagrams to find
45% of AED 60.

Sample answer: Divide vach bar into 20 sections. Each section represents 5%.
Nine sections will be shaoded sine®$45, Since 60 20= 3, each section
also represents AED 3. So, 45% of AED 60 is AED 27 beaubED 27

G TO5tE

4. Model with Mathematiéste =nd solve o real-world problem about
findiing the percent of a Mumber,

Sample answer: A survey showed that 70% of middie school students
buy their lunch. There are 280 students at Al Qalaa Middle School. How
marny students buy their lunch? 196 students

5 e HOW can you model the percent of a number? 2
Sample answer: You can use two bar diagrams of equal length. Divide :
cach bar dingram info equal parts to find your answer. 5

144 chapter Fractions, Decimals, and Percents
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(E) Essential Question

i WHEN (5 it bettef o use
Ennchin a sUrvey, 200 students chose thelr favorite snacks, Usé fiction. a decimal. or a
the table to find the number of students who chose each snack, PEcen”

; Q@ Mathematical Practices

Snack  Percent  FractionFuChiE Wumber of Responses 1345 i
Fruit By | o i ouker200
f.'hzctc Iﬂ'._::a_- %__i"“""{m
Vessies | 17X l:: ::a 34 aup of 200
|Cockies | ISX _“_5"3_ _13;_ )5 04
Cloips T :a'a o | Bt st 226
e Swack 12 —11:? ':;u 26 ot o8 200

ChwekAdd the number of responses |n the last column,
46+ 30 4 34 | 30 4 36 .24 —200¢

1. How does finding the percent as a rate per 100 help you find the
number of responses out of 2007

Sample answer: You can use the fraction with a denominator
of 100 to find an equivalent fraction with a denominator of
200, the total number of responses.

?
Which Mathematical Practidas you use? -
Shade the circle(s) that applies. ‘

() Parsavere with Problems (5) Use: Math Tools Pttt A

@ Reason Abstracty (Eatiend to Precsion |
) Construet an Argusent (MMake Use of Structute Lﬁ:‘ :
@) Mod ol with Mathematics @ Use Rupoated Ronsoning _—

m—

Wwinmm et T et Bermswm i

Lesson7

Percent of a Numbe

Ratins

vl Propomonal @

FDCII!narrowing the scope
Objectivérind the percent of a number.

COhH&I‘IC&mnaﬂing within and across grades

Previous  Now Next
Students wss s Students find the percent S Student: s will solve
to find the perc of & number. percent probilisms

rmbes

nlgorpurwing concepts, fluency, and applications
See the Levels of Complexity chart on page 151.

ENGAGE EﬂLORg EXPLAIN ELABORATE
Launch the Lesson

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

- @y Pairs Discussidrave students work In pairs
* to complete the table. Have them discuss how ti

EvaLuaTe

” Alternate Strategies

O Remind the students that they find equivalent raf
by multiplying the numerator and denominator by the san

problemsg1

were 250 students. Have them complete the table using
of 250 studen(l1, 5

S

number. Ask them why they used the factor 2 in all of the}

D Ask the students how they would alter the table if the |

Lesson Percent of a Numbe145
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Teach the Concept

Askihe scaffolded questions for each example to differentiate
Instruction.

[Example )

1. Find the percent of a number.
D - What percent of students bring cheese as a
snack15%
= How many students are at the middle s8000/7
€Y - What is 15% written as a fraction in simple

+« o i‘mﬂb‘%of 300, what operation must you perform?
multiplication

= Explain the steps in ﬁne!%gt 300.Sample answer:
Write 300 as an improper fraction. Then divide 20 and 300
by their GCF, 20. Then find!18, which is 45,

@Y + Compare and contrast Method 1 and Method 2. Which
do you prefeMethod 1 uses the percent written as a
fraction. Method 2 uses the percent written as a decimal;
See students’ preferences.

Need Another Example?

Refer to the circle graph below. Suppose there are 300 ﬂ

students apYk Middle School. Find the number of students

that have veggles as a snBtstudents

rm?

Snacks
[ 5%

#&gies

Cheese bb
20

Find the number of Vegiis
students that have i
cheese as » snack,
@-,.uw e
8 kit e 'iﬂf
Mﬁ e ::e?nﬂ [Méthod 1 Write the percent as a fraction,
e - 15“-::1]6%;r 2 Wik e (et as a e or WU
6 students 501 300= 5 %300, Manal
=45
by, Write the percent as a decimal.
15%=015
015 of 30&0.15x 300

Find the Percent of a Number

You can use frocilons and decimals to find the percent of 8 number
To find the percent of a number, wiite the percenl as a fraction with a
denominator of 100, Then multiply the fraction by the number.

Snacks
Fruilt Chpese
23% 5%

Lakes Middle Schoal.

=45
Sa, 45 students have cheese as a snack,
ChecklLise & bar diagram

T T T T T T T T Joe

3044 % 30=30415 or 4%

Get I+T Do these problems to find oul.

a. Find the number of students at Lakes Middle Schoal that have
chips as a snack

T T

146 Chapter Fractions, Decimals, and Percents
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Percents Greater Than 100% and Less

You may choose whether 1o write a percent a3 a fraction or as a
decimal based on the problem

ot it J

2. Find 145% of 320,

145%=Ji20r 33

145%gf31§§§x3£a NpR—— oochiian
=29, 10
=1 H

L]

=29x%16
=4b4 A

So, M5% of 320 [s 464
B, Find 220% of 65. ﬁ

n
220 r 5
220%=3520r - il L, (s
oo ¢ Vo g
L]
n
220% of 65 3 [ L)uy
5
w, d 2018.
=T NP————
=M x13 Seripithy
=18 [T
So, 220% of 65 M3
&4, Find 0.25% of 58
0.25%=0.0025
0.25% of 580.0025< 58
=05 A gy
S0, 0.25% of 58 is 0.5 .
Gob i+ Do these problems to find out,
Find the percent of each number. c. 06
b. 128% of 550 ¢ 0.3% of 200 4 0.85% of 600
A5

b,

[Examples )
2. Find the percent of a number.
Q- %g-m simplest formd
€» : How do you sim Divide 145 and 100 by their
GCF, 5.

« What is 145% written as a fraction in sfmpfeéa'orm’
« How would you figgof 320 Multiplygby 320,
Y - How do you know that the answer Is reasonable?
145% is almost 150%. 100% of 320 is 320 and 50% of 3
is 160; 328-160=480 and 464 is close to 480,
Need Another Example?
Find 125% of 14@5

3. Find the percent of a number.
O - What is 220% written as an improper fraction in
simplest forrn

€@ - Wijte an equation to find 220% ¥ﬂ5=143
or{_‘l Xy-=143

{» - How can you check the reasonableness of the
answer? |
Sample answer: 220% will be more than twice the valug
65 % 2="130, so an answer of 143 is reasonable.

Need Another Example?
Find 275% of 6@65

4. Find the percent of a number.

D * © write 0.25% as a decimal, do you move the dec
point two places to the right or two places to the le
two places lo the left

€ - How would you find 0.0025 oMiftiply 0.0025
by 58,

P - How can you check the reasonableness of the
onswer? |
Sample answer: 0.25% is less than 1% of the value. 1%
is 0.58. So, an answer of 0.145 is reasonable.

Need Another Example?
Find 0.45% of 56.2475

Lesson Percent of a Numbel47
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5. Solve a real-world problem involving the percent of

a number,

Oy - What is the problem asking you tohéwdimany
athletes competed in soccer

* How many totol ployers were on the Special Olympics
team?0 What percent of the team played soccer?
20%

€ - What decimal is equivalent to 3P0%r 0.2

QY - Explain enother method to solve the prSbieple
answer: Change 20% to the fr multiply by 70.

Need Another Example?

A sandwich shop sold 75 sandwiches at lunchtime. Twelve

percent of the sandwiches were grilled cheese. How many

grilled-cheese sandwiches did the shop sell?

Ghided Practige

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

g@u Ifsome of your students are not ready for

e assignments, use the differentiated activities below.

1 @ Think-Pair-Shabeave pairs of students complete
each exercise, with one student using a bar diagram to find the
percent of each number, and the other student writing each
percent as a fraction or decimal and multiplying by the numbey.
Ask the pair to discuss the advantages and disadvantages of
each metho@1, 32,5

(I (O Pairs ConsuHiave pairs of students use the

Internet, or another source, to lo an item that be
purchased for a certain amou
discount. Have pairs find the a
have them determine the final

tax. @15
2019_’)

Cuided Practies i

T

~J ﬁhammﬁwulwmﬁmulncmm
I a team of 70 players. Twenty percent of the team competed in
football. How many athletes competed in football?

20%=020
20% of TEO2XT0  Wiitie the mullipbcs

=14 Multigy
So, 14 1eam members were football players

Wit 20% an o decr

| Gok 1+7 Do these problems to find out.

"*_".-1'-‘ . In the same meet, 15% of the team from Delaware County
competed in tennis. if there were 20 members on the team,
how many competed in tennis?

e.3

Find the percent of each number,

1. 32% of 6@ 192 2. 055% of 220 1.2 3, 275% of &M

4. Mansour wants to buy a jersey of his favorite MLS Lleam. The jersey s 30% off
the original price. If the original price of the jersey s AED 35, what s the
amount Mansour will saweds D 10.50

5. (0 Building on the Essential Questiondo you

find a percent of a number? : .
Sampie answer: Write the percent as a decimal. Emw { ‘

Multiply the decimal by the whole 1o find the part. | Ave yew seady ko move o]
Shade Hae gection Huak qulﬁ.

.- SES (7 ) wo

B S— - I
w‘-mnwmmkf‘h-{,re:
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P T L

I
The caleteria at a Jumeriah middle school surveyed 575 students about
their favorite food. Find the number of students that responded for sach

of the following. -

1. chicken: 8% 2 salad: 200% 3, burgers: 6% 4, frut 24%
46 s 92 < ]

2 r

Find the percent of each number

5. 0.9% of 1,008 6. 0.46% ol B@ 7. 350% ol 96 8. 222% ol 5%
9 03a@ Ex 1 123

8. The original price of a pair of shoes is AEBOIBlajla had AED 20 to buy a present for her
The sale price is 20% off the original price. father. She decided to buy a DVD for AED 1B
Whal is the amount off the original price?  The sales tax is 7% Does she have enough

o - REDBAD money? Explain your reasoning
yes: Sample answer: The total price with

sales tax is AED 19.26.

. Twenty-four students in lamal's class are wearing tennis shoes. There are
thirty stisdents in his ciass. Jamal says that 70% of his class is wearing
tennis shoes. is Jamal correct? Explain your reasoning.

no; 70% of 30 is 21, not 24, 80% of 30 is 24.

12. G Use Math Tooleitan keeps track of his

MNumbes
weekly quiz grades as shown in the tabie Test ey oore  Total
a. Complete the table Mkl f 80% # <
b. In m.:,n class did Sultan have the higher ccience 63 apx 10
SCOME
science

€. Suppose Sultan scored a 96% on an English test. There were
50 guestions on the test. How many did Sullan answer comectly?

48 guestions

OFE EXPLAIN ELABORATE EVALUATE

Practi ' and Apply

Independent Practice and Extra Practice

The Independent Practice pages are meant to be used as
homewaork assignment. The Extra Practice page can be us
for additional reinforcement or as a secand-day assignme

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

Exercises
1-9,18-31 10-13,32-34  14-17
Level 3 H .
Level 2 !
Level 1 } .
Suggested Assignments

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

& Approaching Level 1-9,11,13-15, 33,34
€ Onlevel 1-9 odd, 10-15, 33, 34

incorrect decimals, especially when the percents involve
decimals, have more than two digits, or fewer than two di
Remind students to divide by 100 or move the decimal p

two places to the left when changing percents to decimal

Lesson Percent of a Numbe149
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43 MATHEMATICAL PRACTICES
i :  Exercise(s)

1 s = o=y e
1 Make sense of problems and persevere In

solving them. 6.7
3 Construct viable arguments and critique the 15
~reasoning of others,
4 Model with mathematics. ' 7
5 Use appropriate tools strategically. 12,13, 32

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, th

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 find 7% oflSQ

13. 5 Use Math Tool#se the graphic organizer to compare and contrast
percents and fractions. Use the plsassbon, equal éadgreater thae

complete each statement Write an example in the space provided.
¢ answers given for cxamples.

e e

'--_....,_‘___-_ e,

] p=re—— ot :',!\.G!E-"‘ TErTEREaleA by o s i i o gt
| bt we@@IbD 007, - | Hand GOQUBITO e Armmmminamivee,
& n g 300% ' | gl

Lﬁ-v T il @ rrrﬂ;lv;-r'q‘n_- -
pevcent Hoat lESSTRAN | oom,

LE-MI.-I’\- :F-awlea'

L) | nismevabor HunkIRSS BN Har denaminaber,

I'E-l:rn :lr\ﬁt.:l_'!_mb; o Srrach o ot

[ ey P
l.'-; repeeienhed vy A percent b o
| gredar than | pox,
| E momamgle I %

e e e — s s

Yy

: e |
——l'_u ‘H-\g)w.

.J{? H.O.T. Probl @M hodrderThinking

14. (T Model with Mathematigsie and solve a real-world problem
in which the part of a whole resuits in a number greater than the
whole itsell,

Sample answer: The population of goldfish in a backyard pond grew by
150% over the summer. If there were originally 46 fish, what waas the
population at the end of the summer? 115 goldfish

15. S Justify ConclusiohsiE of 40 the same as 40% of 167 Explain your
reasoningy'e; 168% 040 & 64 and a0l 16is6A.

16. J Persevere with Problefesi 15% of 15% of 15% of 500. How
does this compare (o finding 45% of SEA0% Rtislessthon &%of

500, which is 225,
17. (& Persevere with Problesumber is 25% of some numbend 35%

of a numbst ks > b a< b, or s & impossible to determing the relationship?
Euplain Sample answer: If a nunsie25% oband 35%

ofh. it is a greater paribdhan it is el Soa >h

———— ———
ke Hhume s o vep

| P —— LY

A by

P —— .
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Extra Practice

Find the percent of each number.
18. 6% of 95 19. 15% of 1&= 20.75% of 266 21.28% of 576
[ %] 165 1 "

ety CX =000

00515 =57

2.06% of 3& 23.108% of 148 24.102% of 756 25.0.03% of 1500
0216 1984 %5 a4s

26.Manal completes 65% of her first serves. 27, Hamdan s mixing a cleaning solution that i
If she attempted B0 first serves last match, 12% bleach. Afler mixing the solution, he

how many did she complete? has 150 cunces of cleaning solution. How
52 many ounces of bleach did Hamdan use?
18 ounces of bleach
28.What = 38% of 2507 29.75% of 524 is what number?
95 398.24
30.What s 26% of 3607 31. 55% of 387 is what number?
936 21285

32.5 Use Math Tooh:. Zoyed tracks & T rcalial i
sales of ski equipment each week for a morm m Tolnl Sales
Complete the table 1o determing which week

had the highest percent of skl equipment salu.-l . e ! 0 i 400 4
Waeek 2 i IS 70 50
i ] 195 (41 300
4 1 40 Fasd

Lesson Percent of a NumbelS1
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power Up! Test Practice

Exercises 33 and 34 prepare students for more rigorous
thinking needed for the assessment.

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

Depth of Knowledge DOK!1
Mathematical Practices MP4, MP7
Scoring Rubric
1point

Students correctly answer the question

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

 Depth of Knowledgd DOK2
Mathematical PFaC_I.i-ﬁ_ES MP2, MP&
Scoring Rubric
1 point

| Students determine the number of cars
| for each of the three types of vehicles.

by,

152 Chapter Fractions, Decimals, and Percents

power Up! Test Practice

33.What expression can be used to find the total discount?
Select all that apply.

B03x42 a2

0.03x 42

W3xa2

34.There are 450 vehicles in a car lot. Select the correct value for 1h{=_ﬁWﬂ' O I
vehicles of each type that are in the lot.

| 95 | 180 |
| Parcent ETTEET
Type of vebicp U SO 126 | 200 |
."'!"’"'.'.. .23_ | 126 L 135
sport willity | 20 _E_‘
wedan £l m
Spiral Review
Multiply.
35.163% 20= 326 36.75%12=90 N.06x15=19

38.Adnan has 4 trading cards. Husam has 8 trading cards. How many times more
cards does Husam have than Addlives

39.The art club had the members vote on three places— —

' Part of
to take a field trip. The results are in the table, if all Trlp Chub
of the members voted, whal part of the club |
voted for the Carnegie Museumn of Ant? Cremegie Musews of Art0.32 1
Fallmmwater (ol 1)

Westemereland Museiom

of Austalion dvb s

o R
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Lesson 8

Essential Quostion
WHEN is it butter 1o use
Aproperticis an equation that shows that two ratios sre equival l"""‘;‘:;‘- & facinal. or 8
In apercent proportiome rstio compares a part to the whole. '

The other ratio Is the e

quivalent percent written as a fraction wit g —
denominator of 100 Vocabulary |

§Fi e T T E Percens proporon

Vocabulary Start-Up

2= s

PR & s (g Mathematical Practices

[ rmeeal Fiisasains, s ] 2347 [
'—‘—4—. re——11 e

| 2 part | Um_;nm

| l
whele | information in Hael 40

o * | [Fivst vabia, 801 in L $=vo |

hafhank Ao you call | (cHners, | {

|Hae pert? | 2 | |

| numerator : s | [$0xees=2 :
] |

jthewhele? 11248 258 1

| |

'

BasketbalEuha is on her scheol basketball team, She has completed20)18 =
9 out of 12 free throw shots successfully. Write the ratio as a percent and

asa lom in simplest form.
75%;

’Whlc}@mmm Practidis you m?’

e e e
Shade the circle(s) that applies. ‘%(
i (T Persovers with Problems (5)Use Math Tools } o . )
@ Ronson Attracty EAtiend 1o Precsion Lf I
l @) Construsct an Argument (D Make Use of Struciure ot
: | @Modol with Mamsgmatics (@ ee Repeated mmti.

Solve Percent Problem!

Ratios and Proportional Relatons!iips

FGCI.ISnarrwdng the scope
Objectiv&olve percent problems to find the whole.

COh&I'enCIonnecﬁng within and across grades
Previous = Now Next

Students found the Students solve pereent | Students will usa the

percent of & numbe problems to find the pescent proportion aned
whole, ghven the part amd pe equalion to find
the petcent i vent of a number

mgﬂl'pumlng concepts, fluency, and applications
See the Levels of Complexity chart on page 159,

ENGAGE EXPLORE EXPLAIN ELABORATE EVALUATE

Launch the Lesson

Ideas for Use

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

.o @y Pairs ConsuMave students complete the
JAEM. graphic organizer individually. Then have them
share their responses with a partner. Call on one pair of
students 1o share their responses with th@dlgs,

Alternate Strategies

5 @ Remind students that percent is a ratio of a num
to 100, Point out that the 100 always represents the wholé
is placed In the denominator of the fraction.

Have the students consider the meaning of a numbe;
like 220% using the ratio and part/whole descgatiens.

Lesson &olve Percent ProbleniB3
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Teach the Concept
Askihe scaffolded questions for each example to differentiate
instruction.

‘Examples )

1. Use a number line to find the whole.

D - What number is the pdt? What number is the
percent2%

« Into how many parts should the number line be
divided? WhA. 25% is one fourth which indicates
four equal parts

€ + Whot should be the percent labels on the number

line?0%, 25%, 50%, 75%, 100%

* What percent should be placed at 10 on the number
line? Why25%, 10 is the part
€ - Exploin another method you could use to find the
whole Sample answer: You could divide the part, 10,
by the percent as a decimal, 0.250185=40.

Need Another Example?
30 Is 60% of what numBE?

2. Use a number line to find the whole.
&Y + How many country songs does Landon3ove?
« What percent of his music library do these songs
make up75%
&Y - Into how many sections should the number line be

divided? ExplaiWe are looking for 75%, so the number
line is divided into 4 sections, so that each represents 25%.

€ « Explain how you can check the reasonableness of the
ansverSample answer: We know that 75% of Landon's
music library is 90 songs. All of his songs, or 100%, will be
greater than 90, An answer of 120 seems reasonable to
include the other 25% of his songs.

Need Another Example?
Forty percent of the students in Miguel's class have blue eyes
If there are 10 students with blue eyes, how many are in the

SC

class?25 students

.50

b, 300

c.AEDS00

2Payy

\¢

Use Number Lines to Find the Who

if you know the part and the percent, you can find the whole, or
the total. You have used bar diagrams to solve percent problems.
Double number lines are another way to lllustrate percents.

kﬁm
1. 10is 25% of what number?
Use double number lines to model 25% and 10,

i i

1 R ,.T‘. 1ok Aiwiddie [ mruiniber Kise
. . W
TR {_!9\' .
£ W N e 100 o b1k 25 ek A 10
. M al sl kb e fhe whal
L] L m L] L

The number 40 is at the 100% mark,
50,10s 25% of 40

2. Country music makes up 75% of Saleh's music library, If he
has downloaded 90 country music sengs, how many songs
does Saleh have in his music library?

Use double number lines to model 75% and 90.

Ter mancdiel 75"
i fowr parts

Wit 1He nzmbier Hne

W=1=00. Add I at vack w

The number 120 is at the 100% mark
So, Saleh hvas 120 somge b s s divrary.

CheckLook back al the number lines, The nuimber B0 should line
up with 76%¢

Gek i+T Do these problems to find out.
a. 30 is 50% of what humber?, 60 is 20% of what number?

¢. Zainab spent 60% of her money Lo buy a new television, If the
television cost AED 300, how much money did she have?

v e

154 Chapter Fractions, Decimals, and Percents

Scanned by CamScanner




Use the Percent Proportion

Ihe diagram uses a percent proportion 10 show that 75% of 32 i§ 24,

part . 24
hol ﬁ_ﬁﬁ percent

3. 15 is 30% of what number?

Words 15 is 30N of what number?
part — ., }
h‘ﬂﬂﬂﬂl!ll ol —+ X ‘6':- peitenl
B_ 20 e &
¥ 100 iy
B _30 et
=100 T L

0

50,1515 30% of 50

L, 225 is 75% of what number?

25 _(/w
= 00

o

225 75
= Srwa | 3 @228 swingly 100k
300 WO ?

S0, 225 is T5% 3fp
Gek I+T Do these problems to find out.

d. 75 is 15% of what number?
. 9 s 36% of what number?
L 7is 70% of what number?
§- 7 is 35% of what number?

Preporhion betes fe daay
ot DT oS 3

50 _ 25
00 100

~ A500
e85

210

’_20

3 Use the percent proportion.
O - Are you asked to find the percent, the part, or the
whole the whole
« What is the parl8 What is the perce/@@%

o - gcw ;ﬂhmﬂd you set up the percent proportion?

—_—

s How are the two numerators refated to each
other Sample answer: The first numerator is half the
second numerator.

Y - Explain how you could check youra

answer%%-stmplif ies l% andmsalso simplifies
» How could you solve this problem meBantpie

answer: Use the common percent 10%. Siné&38%
10% and there are ten 10%s in 100%, divide 15 by 3, whi
i 5. Then multiply 5 by 10 to obtain 50.

Need Another Example?

10 is 55% of what numiZ08

4. Use the percent proportion.

€ - Are you asked to find the percent, the parf, or the
whole the whole

« What is the par22% What is the perceifSh

e - %%w wrguid you set up the percent proportion?

« How are the two numerators refated to each other
Sample answer: The second numerator is one-third the
first numerataor.

Y * Explain how you could check your oSample
answer: Divide the part, 225, by the whole, 300:
225+ 300=0.75, The decimal 0F95%. | could
also draw a bar diagram to check my answer,

« How could you solve this problem meSampie
answer: 225 |s three times 75. So, multiply 100 by 3 als|
which yields 300, '

Need Another Example?

310 is 40% of what numi5Es

Lesson Solve Percent Problen188
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5. Use the percent proportion.
@ - What is the problem asking you totifetial mass
of 100 pennies
« What percent of a penny wos cofier?
« What is the mass of the copper in 100 pennies?
15 grams
€ - What is the part8 What is the perce®
. Haw ;gm.rrd you set up the percent propartion?
__TM
= How many grams of the 100 pennies would be zinc?
Explain285 g; 95% of 300 grams Is 285 grams
Need Another Example?
A horse consumes approximately 2% of its body weight in hay

each day. If a horse consumes 18 pounds of hay each day, hoy
much does the horse weldad Ib

Glided Practiee

Formative Assessmefde these exercises (o assess
students’ understanding of the concepts in gy lesson,

wno Ifsome of yo
IR assignments,

-

Pairs Discu
student label the numbgr
label the number line
discuss how the soluticggig
line. For Exercises 3-5, have one stucient write the ratio for
percent, and the other the part and whole. Then have them
combine their ratios to create a proportion and discuss how td
use the proportion to determine the asWars

(I @ Pairs Preserifave pairs of students prepare a

brief oral presentation showing how the double number line
and proportion are related and how one can be determined
from the otheQ1, 3

b 0%

5. Before 1982, U.S. pennies were 95% zinc and 5% copper., If
100 pennies minted in 1980 have a mass of 15 grams of copper
what is the total mass of 100 pennies?

The percent is S and the part is 15. You need 1o find the whole.

e progomon

16, muttiply 100 by 2

The total mass of 100 pennies is 300 grams.
Guided Practice
Use double number lines to find the whole, |

1. 40 is 20% of what numiA9® 2. 90 |5 25% of what numiRHe

e R LR - bt
20 408 G0N BOS 100% 0 5% 50% 5%

| | t | — i, | 1 | t—
0 40 80 W0 W0 200 0 90 180 2 3680

£ el

Bl
L

Write a percent proportion and solve each problem.

3 &5%‘2‘“ number? 4. %5

i 0

d'.-.hn! numixes?

wdm

5. In the first year of awnership, a new car can lose 20%
of its value. If a car lost AED 42,000 of value in the first
yoal, how much did the car orginallymesds § = 5

AED 210,000 J ]

Rate Burselfl '
Hew well ds you unpi-e'rﬂ-ui]-l
pevcent provlews? Cirele
imc) oot spplies, |

6. (), Building on the Essential Questioncon you usc

propartions to solve percent problems?

o, e g p—

Sample answer: You can use a percent propertion to find, . =, | §
. ‘ | b

the whole given the part and the percent. oo Somewhat Wb Ts | =
O Olear || E'

— e — 2

i el
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Independent Practies
Use double number lines to find the missing number,
1. 63 is 90% of what numbie? 2. 80 s 25% of what numbie

et} J +—+—1 E,;r ——— -— 4 i { -
o' 20 408 t  80% 00 0% 25% S0% 5% 100%
e 0% S R 9%

] —f— ......|...._ 4 i 3
D 7MW ABBLBSSEEN0 o B0 w0 240 320

‘Writ a percent proportion and solve each preblem.
3. %3 Is ﬁ‘.‘s of wha! number? 4, ‘1?.9 s ;;-'L of what number?
=0 5° = w500

5. A store is having 2 sale where winier 6. Khaiifa calculates that he spends 15% of a
clothes are 60% of the original price. A school day in Sclence class, If he spends
sweatef ks on sale for AED 30, What was the 75 minutes in Science class, how many
original price of the sweale?oin minutes does Khalifa spend in school?

- oo S0 minutes

AED 50

For Exercises 7-9, use the table.

7. if you have 3 cups of pineapple juice, how many total
cups of punch can you ups

Punch Recipe
Apple Juice  40%

B. How many cups of sorbel are used in 8 cups of punch? |
1.2 cups Orange Juice 25%

Pineapple Juice 20%
9. Noura does not like sarbet, so she omits that ingredient :
and adds 5 percent of each of the other ingredients Sorbet 15%
How many cups of punch will she have If she uses
& cups of orange jul@0 cups

Practlceand Apply

Independent Practice and Extra Practice

The Independent Practice pages are meant to be used as
homework assignment. The Extra Practice page can be us
for additional relnforcement or as a secand-day assignme

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

Exercises
1-6,16-25 7-10,26,27  11-15
Level 3 H .
Level 2 i
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, 11,13, 14, 26, 27
€» Onlevel 1-5 odd, 7-11,13, 14, 26, 27
€ BeyondLevel | 7-15, 26, 27

e “”’I%
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A MATHEMATICAL PRACTICES

1 Make sense of problems and persevere in
solving them.

2 Reason abstraclly and quantitatively. n

3 Construct viable arguments and critique the 13.14. 20
reasoning of others. o

7 Look for and make use of structure. 10

12,15

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

situations. g | ﬁbﬂ[
SU%
EUIB:)

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

Have students find the whole if the part is 126 and the
percent is 90740

Common Errd@tudents may incorrectly write one of the
ratios In the percent proportion. Remind students that the
percent propartion is written as a rate or ratio per 100. If
the percent ratio is a proper fraction, the other ratio must
also be a proper fraction.

10. (I Identify Struetutinmplete the following graphic organizers
Identify the missing information.

A s [ F ) b e L ','-ﬁ__{
+ I A whale | Topx |

& 5T F - 4.~ = —
2% of '[‘r-?‘_]_m 120 &uF Tree 720 )
215 |'|u1'\dc_' 225 H of 400 il ot ~4bo E

e. How does identifying the part and the whole help you to write the
percent proportioff ava:ina paaert mtﬂnmﬂpmmmm a part to the

whaole. The other mtio is the equivalent percent written as a fraction with a denominator of J00.

|"'!i - H.O.T. Problems;ie@deminking

1. Reason Abstracthyite o percent proportion where the par
and the gholg are known. Saive the problem 1o find SRR
Mﬂlﬂ’g oy B9

12 J Persovere with Problemeng what you know about percents,
explain why & commercial thal says “80% of dentists use this tooth pasta”
might be misleadin§ample answer: The commerclal would be misleading

because only the percent is known. In order for the staterment to have
meaning, either the part or the whole must be known. Without knowing
either of these, it could be 4 of 5 dentists. or B0 of 100 dentists surveyed.

13. (5 Reason Inductivelpe purity of gold i listed In karats, Refar

to the table. if a necklace is 75% gold, what karat is it? Explaln yole B l'T',
reasoningl® karats; 24 |5 the whele and 75 is the percent, so e W
B_75 12 50

25 W00 |

14..Z Construct on r scored an 82% on his first lest of the
quarer, Will a score of 38 out of 50 on the second lest help or hurt his
ade? Explain your peﬁ;orﬂ"‘m hurt his grade. 38 out of 50 is 76%. If 76%

and 82% are averaged, Omar's average grade is 79%, which Is less than 82%.

15. J Persovere with Problamm 200, an Asian elephant s about 3 tons
and eats about 300 pounds of food a day. What percentage of its body weight
does the elephant eat each &l

T =
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Extra Practice

Use double number lines to find the missing number.

16.140 s 70% of what numb&ﬁ" 7. 240 s B0% of what numi#@®
..___;, 2_. '#‘{—1--- - | —r i._ 'l —+_ =
g B WO on J0u 0% 60N SON 100N
ol widoladolm o w0 we e o 0
1]} ] w60 40 i1
20" 60 %1002 ud® &0

‘Write a percent proportion and solve each problem.
ﬂ.%gus ao! what number? 19. 23945 e-Ol"\M"Iﬂl number?

20.Z Justifly Conclusiofstion movies 2? The Drama clubs nbid
make up 85% of Salem’s movie coliection I'gsmmw They Wi
has 20 movies, how many aclion movies  f they washed,
are in Salem's collection? Explain your

rEasunlnq 51'-1".'
ok g %35 e 100 - 520, 24 cars

divide 85 by 5. 85 =57

24 Miley's Music has a sale on music CDs. ARS. The interior paint color, Melon Madness, s

receipt indicates that she saved AED 3 on hegpaint to mix the last batch, How many
CD purchase. What is the full price of her  ounces of Melon Madness did he make in
music CD belore the discoun? thie last batch?

AED 20 240 ounces

Temwt Maw 8 e

Z2.A tiger can eat food that weighs up to 153, According to a survey, 12% of the students &t
of its body weight. If & tiger can &at TS poundsan intemational schoal speak Russian. Thela

of food, how much does a liger weigh? are 36 students al the school who speak
500 Ib Russian, How many students were surveyad?
300 students

music CDs are discounted 15% Maysoun's  30'% yellow, Humaid used 72 ounces of '.'{,'M

Lesson Solve Percent PrablentS59
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Power Up! Test Practice

Exercises 26 and 27 prepare students for more rigorous
thinking needed for the assessment.

26. This test item requires students to explain and apply mathematical
concepts and solve problems with precision, while making use of
. structure,
Depth of Knowledge DOK!1

Mathematical Practices MP1, MP2

Scoring Rubric

1 point Students correctly answer each part of the
question,

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

Depth of Knowledge DOK1
‘Mathematical Practice  MP5
Scoring Rubric
1 point Students correctly answer the question

by

&

e

N

2018

Fakh,
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power Up! Test Practice

26.A 4-H club held a canned food drive. On
Wednesday, they collected 63 cans, which
was 21% of the total cans collected during

Dey | Percent of

T n
the food drive. Complete the table 1o show — +
the number of cans collected on Tuesdlay ~ Wecmss %
and Thursday Thyrudey EE]

27, Refer 1o the survey results shown. Suppose
150 students were surveyed. How many students

chose Math as thelr favorite sutljed0 students

agilsh

lS-(:Ei'II:E |
Socal Studiey
Maln
Wusic
Spiral Review
Find the sguivalent fraction.
7
B4 _ g0 _ 30 aw_ 5
BITB= 0 B Tes 3051="9
82
2_ 96 9_ 245_ 12
N RE= 6 ==

34.4 store has a sale éﬁﬂ' gloves. Wr%as & decimal,
03

35.Al runs 075 mile each day. How far has he run at the end of 6 days?
4.5 miles

Miamibess

| Total Collected Cans

61
138
29

oy -
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ST
CENTURY CAREER

in Movies

Special Effects Animator

Are you fascinated by how realistic the special effects in
mavies are today? If you have creative talent and are good
with computers, a career In special effects animation migh
be a great fit for you. Special effects animators use theifs
artistic ability and expertise in computer-generated
imagery (CGI) to simulate real-life objects like water and
fire. They are also abie to create fantastic images like fiy
superheroes, exploding asteroids, and monsters taking
over cities.

Tum the page to find out how
math relates to a
career in Movies.

-

-
Focus narrowing the scope
Objective\pply mathematics to problems arising In
the workplace.
This lesson emphasiJyMathematical Practidelddel with
Mathematics.

Coherenceonnecting within and across grades
Previous Now

Students apply the content standsd Le
(Ve probiems in the workplace

Rigorpursuing concepts, fluency, and applications
See the Career Project on page 164

ENGAGE EXPLORE

Launch the Lesson

Ask students to read the Information on the student page
about special effects animators and answer the following
questions.

Ask:

« What king rhilities and interests do you need to be
specigl e animatceativity and interest in computers

« What do special effects animatorsimiofte real-world

objects like water and fire; create images like monsters or
superheroes

B e
e 4
P
zma"/>
21 Century CareBpecial Effects Animat461
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ore EXPLAIN ELABORATE EvaLuATE

) Colla borate

1 @ Simultaneous Roundtablee students gather

in pairs or in teams of four to complete Exercises 1-6. In teamg,

students each write a response for Exercises 1-6 on their own
piece of paper. Students then pass their papers clockwise s0
each teammate can edit, or add to the prior response. After
each paper returns to the original owner, have students
discuss their resuii, 3

8L Numbered Heads Togethergn students to

3- or 4-persan learning teams. Each member is assigned a

number from 11o 4, Each team completes Exercises 1-6,

making sure that every member understands. After they have

completed the exercises, have them discuss the following

questions as a teail, 3

Ask:

= How can specoking aloud a decimal help you to write the
decimal as a fracticSd@inple answer: Saying the decimal
aloud helps you to correctly place the numerator and denominatd
of a fraction because the word form of the decimal includes the
final place-value.

= What is a method you can use to change a decimal fo
percentBample answer: Multiply by 100. Add the % symbol.

& Career Portfolio

When students complete this page, have them add It to their
Career Portfolio.

\4

'

2 The Effects are Amazing!

Special effects animators must specify when objects fade or change color.
Tabie 1 shows when an object starts fading out. Table 2 shows the percent
of an object's total lifetime that it has the initial color, cross-fading of
colors, and the final color. Use the tables to solve each problem.

Which best describes the part of the
robot’s [Ifetime In which it has the initial

1. Express the part of lotal lifetime for each 4,
object In Table 1 as a fraction n simplest

farm, 3 3 3
18 6 13 colorE=-mnar§=7 10
25 25 20 o010 %,

2. Atwhat percent of the light beam's total

5. What fraction of the hz?;:la‘s lifetime doe
lifetime does it begin to fade S5

It have the initial colo

What fraction of the robaot's lifetime does |

3. In Table 2, express the percents for the Ugé'shave the fina| calort
20

fading of both objects as decimals.

0.5, 0.77
Object  Part of Total Lifetime reent o al Lifetis
Explors 72 Object Initial Final
Cre 2 . | Color Fading Color
% 2 Robot | 30%  15% | S5%
o ey 58 Tomadel  12%  T% | 1%
g = B
List seveven) jos
& Career Project et Stk ove
It's time to update your career profile! Choose one of your favorite iw.cl-m .
movies. Use the Internet to research how the movie's special effects |
were created. Write a brief description of the processes used by the
special effects animators, #

162 Chapter Fractions, Decimals, and Percents

Scanned by CamScanner



[ R

Vocabulary Checlt

Unscramble each of the clue words. After unscrambling all of the terms,
use the numbered letters to find the phrase.

INROALAT NUEMBR
{[RA/T I ONAL [NUMEBETEHR
o L3 ¥ u L]
TEEPNCR

P EIRICENT
i

LESTA MOCNOM EOMITNCRNAD

[LIE/A| S T |cloiMMON [PDENOMINA
L] 2

PIONORTOPR

[PROPAGRTI ON
L r
CTREENP ROIPPTORNO
([PIEflRlC ENT P ROPORTI ON
o 1 o

(pIR[AlC T I/ NS AR|E FlUIN
1T 7 3 4 % & 1 & * ¥ N o u

Camplm each sentence I.Iﬂﬁg one of the unscrambled words above,
Apercent I5 a ratio that compares a number to 100

. In gPercent proportiof,. o compares a part to a whole,
. A number that can be written as a fractfalignd rumisr

. Theleast common denominatag the jzast common multiple of the
denominators of two or more fractions.

N bW Ao

aProportion is an equation that shows that two ratios are eguivalent.

T OR

Vocabulary Check

v @ Pairs Checklave students wor

ddi e complete the Vocabulary Check. C
unscrambles the clue word and completes
the other listens and coaches. Students swi
next clue word and exercise, After every tw
pairs check their answers with another pair
resolve any disagreemefJs.3,5, 6

Alternate Strategy

1 @ To help students, you may wish to |
vocabulary list from which they can choose
A vocabulary list for this activity would mclm
lerms,

« least common denominégtaron 5)
« percentlesson 2)
+ percent proportidnsson 8)
» proportion.esson &)
@ﬁtianal numbéresson 1)

&

Chapter 2.
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Key Concept Check

w @ A completed Foldable for this chapter
should include a review of fractions, decimals, and percents,

If you choose not to use this Foldable, have students write a
brief review of the Key Concepts found throughout the chaptdr
and give an example of each,

Ideas for Use

@) Three-Step Interviedwve students work in pairs to
discuss their Foldables. Have them practice speaking in a
collaborative setting by having Student 1 interview Student 2
on how they completed their Foldable thus far and how they
could finish it, if needed. Then have Student 2 interview
Student 1 using similar interview questions. Have them di
and resolve any differences in how they each have completed
their Foldabl@1, 3,5

Got It?

If students have trouble with Exercises -3, they may need
help with the following concept(s).

i Concept i
fractions as decimals:sson 1)

decimals as fractiopssson 1) ' 2
percents as fractiofissson 2) [ 3

Key Concept Chec
Use Yur [ETH

Use your Foldable to help review the chapter.

E

Exaumples

Exawmples

Exawples

Fractions, Decimals, and Percents

Got it?

The problems below may or may not contain an error. If the problem s
correct, write ™ by the answer. If the problem Is not correct, write an X"
over the answer and correct the problem,

1204 2. 0.55= ¥ 3.120%=5
= ST 120%= 5
=—=lap _6
-40 ]
= ]
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