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Essential

Question

WHAT does it mean to
multiply and divide fractions?

Chapter 4 |

@ Mathematical Practices
1,2,3,4,56,78

N Math in the
"~ Real World

Construction Builders
measure using fractions and
convert measurements
between different units.

A 20-meter board needs to be

divided into 231 meter pieces.
On the board below, make the
divisions to show the number
of pieces.
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" Vocabulary

Commutative Property reciprocals
dimensional analysis unit ratio

Study Skill: Writing Math

Explain Your Answer When you explain your answer, you give reasons why your answer
is correct.

Salem wants to buy 5 packages of the limited edition cards.

Football Card Pri
Is AED 20 enough for 5 packages, or does Salem need to bring —hal Larc Frices

AED 25 to the store to buy them? Explain your answer. Package (zrélc)e)
Step 1 | Estimate. AlLStar 375
5 X AED 4 = Round down. Limited Edition 4.59
5XAED5 = Round up. Deluxe 5.99

Step 2 | Answer the question.

Salem should bring to the store.

Step 3 | Explain why. Write your explanation in complete sentences.
Using the estimate, Salem knows that the actual cost is between

and .So is not enough.

Practice explaining your answer.

1. Mariam plans to buy 2 baseballs and 1 baseball glove. Is AED 50
enough to bring to the store or does Mariam need to bring

(%)

THE SPORTS COVE

Baseball........... 6.50
Baseball
glove.............. 37.99
Baseball
CAP- et eeriniiiann 13.79

AED 557 Explain your answer.
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Read each statement. Decide whether you agree (A) or disagree (D). Place a
checkmark in the appropriate column and then justify your reasoning.

Multiply and Divide Fractiows

ﬁn adglitiogsentence for 3 X u is
5 + 5 + 5

5

A whole number can be written as a
fraction with a denominator of 1.

To multiply two fractions, multiply only
the denominators.

To multiply mixed numbers, multiply
the whole numbers then multiply the
fractions.

Any two numbers with a sum of 1 are
called reciprocals.

To divide by a fraction, multiply by its
reciprocal.

B
/When Wil

i )/III/I/J‘I/II [10T7 /:Y/IOl,‘:lus eThis: 1

salnda gy listavinngly

|

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

Activity Describe a situation where you have had a large amount of something that
you need to separate into smaller portions. What method did you use to separate it?
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Are)You Redy?

Example 1 Example 2

q 5 1 9 3 o B ]
Estimate 43 + 1§. Add 55 7 32. Write in simplest form.

B o1 9’ 18 Rename the fractions
Thmk'56 > 2 .3 Th|nk1. - oVCh 510 — 520 using the LCD, 20.
So, 4= rounds So, 15 rounds 3 15

"6 ‘ : '8 W 3 B>
to 5. = = N> 23% 7
8% or 9%

9 3. 13
So, 55 + 31- is equal to 9%.

Estimate with Fractions Estimate each sum or difference.

7451 o 1igl o 1_es5.
1. 6g+5~= 2.35+8= 3. 25 —5g~=

<\how \_
N
T ove

Add and Subtract Fractions Add or subtract. Write in simplest form.

9 L 3_ 2 g1 _ 7 _ 55 _
4. 5ts= 5. 73-33= 6. 9g — 25 =

7. Suppose a plant grew 4% cm one week and 2% cm the next week.
How many centimeters did it grow during both weeks?

N

() (2 @) @) &) (o) ()




The Number System

Lesson 1

Estimate Products of Fractions

Real-World Link

Nature A wildlife preserve has 16 tigers, about%of which

WHAT does it mean to multiply
and divide fractions?

are male. The tigers are represented by the counters below. . .
@ Mathematical Practices

1,3,45
oo ° . A
° ©® e o
o 2% 4 o
e

1. Can you separate the counters into three equal groups? Explain.

2. Fillin the multiples of 3 on the number line. Place a dot at 16.

NN

O 3 6

3. What multiple of 3 is closest to 16?

4. Arrows jump from O to 3 to 6. Continue the pattern. How many

jumps are from O to your answer in Exercise 3? jumps

5. About how many tigers in the preserve are male? Explain.

? 2

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

Pixtal/AGE Fotostock

% @ Persevere with Problems @ Use Math Tools

g @ Reason Abstractly @ Attend to Precision

§ @ Construct an Argument @ Make Use of Structure

% @ Model with Mathematics Use Repeated Reasoning

T
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Estimate Using Compatible Numbers

You have already used compatible numbers to estimate quotients.
You can also use compatible numbers to estimate products.

Examples ]

1. Estimate% X 13.

Find a multiple of 4 close to 13. 12 and 4 are compatible
numbers since 12 +~ 4 = 3.

Use a model.

Divide the bar representing12 | 12
into 4 sections.

Each section is % of 12, or 3.

Label each section 3.

Use compatible numbers.

1 1
ZXBNZXQ
=3

: So, X 13 is about 3.
Compatible Numbers

Use compatible numbers to
estimate the product of a )

i 2. Estimate = of 11
Praction amd a whole ¢ EStimate 5 of 11.

Hyl . . .
(i e R A Find a multiple of 5 close to 11. 10 and 5 are compatible

sing the .
nmbers usthg numbers since 10 ~ 5 = 2.

Aevominator of the fraction

and the whole wumber. " % X N = % x1o b _____ 10 -———————-

=2

|f1gof1o is 2, then

Show, %oﬂo isl2/ x 2, 6r

Youy
work,

So, Z x 11 is about
A, 5

Got 1+7 Do these problems to find out.

1 5 3
a.§><16 b.€x13 c.zof23

uonedNp3 [lIH-MeIndN @ ybuAdon
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The Number System

Estimate by Rounding to O, -1.‘,-, orl key Concept

Words If the numerator of a fraction between O and 1is almost as
large as the denominator, round up. If the numerator is much
smaller than the denominator, round down.

Examples z rounds to 1; 1§ rounds to O

\_ 8

Rounding fractions can help you find products of fraction factors.

[Examples ]

. 1 7
3. Estimate 3 X 9

® wl—

Dots are placed at 0
1 and z
3 9

N|—= +

Round to O, %

or1. 1 is about da
7 3 2
and 5 is about 1.

v

7 1
X3 2><1
X 1=

N|—= W[—=

, 1
is about >

w
o

X

w|=
Oy N|=

. 1 4
ll-. Estimate ) X 5

Place dots on the number

N|—
N
L
[«
<

. 1 4
line at 5 and 5

Round to O, %

or 1. % is about O
and % is about 1.

1 4 B
§X§ —> 0X1=

1 4 .
So, 5 X 5 Is about

Got t+7 Do these problems to find out. e.

Estimate each product.

5 9 5 9
d.8>< e.exﬁ

-

oo
o
=4

o=

Copyright © McGraw-Hill Education
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F
A Wo.,

@T Example )

5. Estimate the area of the flower bed.

Round each mixed number to the
nearest whole number.

7 1 _
l4g x 65 > 15x6=90

So, the area is about 90 square meters. 8

Guided|Practice

Estimate each product. Use a bar diagram if needed. (Examples 1-4)

1 2
1.8><15~ 2.5of26~
Show \ b
1 8 2 1
3.5><9~ 4.63><45~

5. A border is made of 32% bricks that are 1% meters long. About how long is
the border? (Example 5)

6. A kitchen measures 24% meters by 9% meters. Estimate the
area of the kitchen. (Example 5)

Rate Yourself!

How coufident ave you avout
estimating the products of
Lractions? Color the squave
products of fractions useful? that applies.

@ © .

O 0o g

Building on the Essential Question Why is estimating

uonedNp3 [lIH-MeIndN @ ybuAdon
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Name My Homework

Independent]Practice’

Estimate each product. Use a bar diagram if needed. (Examples 1-4)

1 5
1'ZX21~ 2.7of22~
<whow
5 1 1 3
3.7X§~ 4, 4§XZZ~

5. Nayef is inviting 11 friends over for pizza. 6. Hakeem’s front porch measures 9% meters by
He would like to have enough pizza so each 4 meters. Estimate the area of his front porch.
friend can have % of a pizza. About how (Example 5)

many pizzas should he order? (Example 5)

7. @ Use Math Tools Refer to the graphic novel frame for Exercises a—b.

a. If each bag holds 3% kilograms, estimate how many kilograms of birdseed

Hamad, Omar, and Ali purchased.

b. Suppose each bag costs AED 14.99. Estimate the total cost of 5 bags.

Lesson 1 Estimate Products of Fractions 257



Estimate the area of each rectangle.

8. 9.

1.
37 in.

5.
9y in.

10. E3 73"/ Abu Dhabi and Dubai received rain on % of the days in a recent

month. If this pattern continues, about how many days would it not rain in

90 days?

@ H.O.T. Problems Higher Order Thinking

1" @ Justify Conclusions By what fraction would you multiply 8% so that

the product is about 5?7 Explain your reasoning.

12. @ Persevere with Problems Determine which point on the number line
could be the graph of the product of the numbers graphed at C and D.

et
0 M NCRD 1

Explain your reasoning.

13. @ Reason Inductively Is the best estimate for the area of the
rectangle at the right 2 square meters or 6 square meters? Explain
your reasoning.

258 Chapter 4 Multiply and Divide Fractions

wlno

uonedNp3 [lIH-MeIndN @ ybuAdon



Name

My Homework

Extra Practice

Estimate each product. Use a bar diagram if needed.

Vladimir Sazonov/Shutterstock

Copyright © McGraw-Hill Education

W %26 ¢

Zczzg;—}lngZérimg

Estimate the area of the each rectangle.

20.
3g ft
7
53 ft

22. Aisha would like to finish % of her book by

next Friday. If the book has 203 pages,
about how many pages does she need to

read?

24. @ Justify Conclusions Ali has a collection of 25-fils coins.

If % of his 25-fils coins are dated 2005, what is the approximate value of the
25-fils coins from 20057 Explain your answer to a classmate.

1
15. zof A1~ |4

17.

19.

21.

14
4\ z42;%><4¢i=‘T40v 14
l

2
9of88~
3
S X 4=
1
13cm
7%cm

23. Fahd is organizing his movie collection. He

discovers that % of his movies are action

movies. If he has 46 movies, about how many

are action movies?
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Power UP! Test Practice

25. The table shows the number of students in grades 6—8 who went to a local
museum. Of these, between one half and three fourths packed their lunch.
Which of the following ranges could represent the number of students who
packed their lunch?

Students Visiting the Museum

Grade Number of Students
6 45
7 48
8 40
less than 70 between 70 and 100 between 100 and 130 more than 130
26. Estimate the area of the rectangle at the right.
6% cm
Area =
10%cm
Spiral Review
Round each fraction to O, %, or1.
7 5 2 4
27. o= 28.€~ 29.ﬁ~ 30.§~

N|—
N =

33. Jasem wants to paint one wall of his room. If the wall is 12 meters wide and

10 meters tall, what is the area of the wall?

260 Chapter 4 Multiply and Divide Fractions
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The Number System

Lesson 2

Multiply/Fractions/and \Whole|Numbers

/ 7) | Essential Question]

i |

Vocabulary Start-Up

WHAT does it mean to multiply

A commuter train travels back and forth but does not change the and divide fractions?

distance traveled. In mathematics, operations that follow the
Commutative Property can be performed in any order. For example, @ Vocabulary ]
addition and multiplication are commutative.

Commutative Property
Draw a line to “Commutative” if the examples can be done in either
order. Draw a line to “Not Commutative” if the order changes the

outcome.
‘ 2+¢ge+12 |

tying your left shoe;
Communtative tying your vight shoe
Not Commui—od—ive?

L) Real-World Link

@ Mathematical Practices
1,3,4,7

L Shxssilp TS J

play & soccer gome; choamge
to your team uniform

L IS+s;5+ | J

Some morning routines can be done in any order. Sometimes,
the order matters. Describe a situation when the order
you perform two actions is important.

? 2

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

S-F/Shutterstock.com

% (D Persevere with Problems (® Use Math Tools

g @ Reason Abstractly @ Attend to Precision

§ @ Construct an Argument @ Make Use of Structure

% @ Model with Mathematics Use Repeated Reasoning

e
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S22y Multiply a Whole Number by a Fraction

Words Write the whole number as a fraction. Multiply the numerators
and multiply the denominators.
3_5.3 BB
Example 5 X 2=1%2 Write 5 as <.
5X3 .
=1x2 Multiply.
15 8 . B
=z or 3Z Simplify.
J
[ Example ]

1. Find2 x %

Use an area model. 2
A

Shade % of each of the first

[GIN}
/_M

two columns.

A total of % has been shaded.

Shade % on the third column.

Use an equation.

Estimate 2 X %: 1

2 _
2 X c =
2X%=%X% WriteZaS%.
2X2 )
= 1x5 Multiply.
_4 -
=5 Simplify.
o/ Show, Using either method, 2 X 2 is k!
(2,,2“‘: ) 5 5
A. Check for Reasonableness %%1 v
Y. Got t+7? Do these problems to find out.
2 1 1
a.6><3 b.9><3 c.4><8

uonedNp3 [lIH-MeIndN @ ybuAdon
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The Number System

Multiply a Fraction by a Whole Number

When multiplying whole numbers and fractions, the order of the

factors does not change the product. So, 4 X % = % X 4. This is an
example of the Commutative Property.
[ Examples ]

2, Find% X 4.

Use an area model. 5 {
5

Shade % of each of the 4 columns.

A total of % or 2% has been shaded.

4

Use an equation. Estimate % X 4=2

3 _

3 X 4 =

3 3.4 : 4

5)(4—5><,I Write 4 as =

_3Xx4 )
=5 x1 Multiply.
12 .
= 5 Simplify. Compare to the estimate. Renammg
2 To vewame am impvopev
- zg Lraction as a mixed wuambey,
. . 3 . A2 Alvide the wumevator by
—_— X —.

Using either method, 5 4is 25 e
vemaindey as a fraction
with the Aivisov as the

. 1 .
3. Find ry X B. Aenominatov. |

Estimate % X 4 =1

1 _1.5 ‘ 5

4X5_4X1 Write 5 as -

_1Xx5 )
=ax1 Multiply.
% or 1% Simplify.
A.

Check for Reasonableness ’I% =1V

= Got i+7 Do these problems to find out. e.
z

g 1 2 3

% d.2><3 e.5><4 f.4><5 Iy

Lesson 2 Multiply Fractions and Whole Numbers 263



’ 4. Asloth spends g of its life asleep. If a sloth lives to be
28 years old, how many years does it spend asleep?

| Find % of 28. Estimate ¢ of 30 is 24.
' 4 4,28 o
} 5X28—5X 1 Write 28 as =~
_ 4x28 )
=5 x1 Multiply.
i _m2 § .
T or 22— Simplify. Compare to the estimate.

A sloth spends 22§ years of its life asleep.

Guided|Practice

Multiply. Write in simplest form. (Examples1-3)

1.1o><%: 2. 2 %

<how \ )
owf
wov

Blw

_ 3 _
XM= 4.7><9—

00| W

5. A cat spends % of its life asleep. If a cat lives to be 15 years old,

how many years did it spend asleep? (Example 4)

Bmldmg on the Essential Question How is the
process used to multiply a fraction and a whole
number similar to the process used to multiply two
whole numbers?

Rate Yourself!

U0NeINP3 [IH-MRIDIN

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

uonedNp3 [lIH-MeIndN @ ybuAdon

F OLMLE;“ Time to upAate your Foldable!

264 Chapter 4 Multiply and Divide Fractions



Copyright © McGraw-Hill Education

Name My Homework

Independent]Practice’

Multiply. Write in simplest form. (Examples 1-3)

1.

Show
'\
Tore.

7

10.

3 _ 2 _
2O><4_ 2.14><7_ 3.

Nlw
X
(e)]
Il
o

(G1]N}

X1N= 6.

1_
10><§_

PPN

E3 1311 The male Cuban tree frog is about%the size of the

female Cuban tree frog. The average size of the female Cuban
tree frog is shown at the right. What is the size of the male

Cuban tree frog? (Example 4)

. The Mississippi River is the second longest river in the United States,

second only to the Missouri River. The Mississippi River is about % the

length of the Missouri River. If the Missouri River is 2,540 miles long,
how long is the Mississippi River? (Example 4)

One evening, % of Mrs. Aisha's students watched a reality television

show. Of Mrs. Khadija's students, J watched the same reality

show. Which teacher had more students that watched the reality
show? Explain.

@ Persevere with Problems The table shows where sixth
grade students at Al Rawad School attended fifth grade.
There are 156 sixth grade students. How many more students
attended Al Rawad School than Al Safwa Elementary?

Teacher

Mrs. Aisha
Mrs. Khadija
Mr. Saleh

School

Al Rawad School
Al Safwa Elementary
Al Tala'eh Elementary

New Students

Number of
Students

36

30
28

Fraction of
Students

RB|= ol= | sl= )=
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1. @ Persevere with Problems Students at Al Nasr Middle School were
recently surveyed. The results reported % of sixth grade students, % of
seventh grade students, and % of eighth grade students plan a career in
STEM. In which grade do the most students plan to have careers in STEM?

12. @ Persevere with Problems Refer to the table in Exercise 11. Suppose in
the sixth grade, % of the students want a career in either teaching or STEM.
How many sixth grade students did not choose a career in teaching or STEM?

@ H.O.T. Problems Higher Order Thinking

13. @ Identify Structure Write a real-world problem involving the
multiplication of a fraction and a whole number with a product that is
between 8 and 10. Then solve the problem.

14. @ Find the Error Nader is finding % of 8. Find his mistake and
correct it.

15. @ Persevere with Problems Use the digits 2, 3, and 5 to create a
fraction and a whole number with a product greater than 2.

16. @ Reason Inductively Fatima made five loaves of banana bread
that had %cup of oil in each loaf. After she was done baking, she

1cup

had g cup of oil remaining. How much oil did she have before

baking?

266 Chapter 4 Multiply and Divide Fractions

Grade

6
7

8

Total
Students

152
160
147
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Name My Homework

Extra Practice

Multiply. Write in simplest form.

Copyright © McGraw-Hill Education

23.

24.

25.

18. 18 X 3= ¢
4
& X l = 2 ov 6
[
1
1_ 1 7=
8 X 7= 20. 5 X 7=
3 — > _
.7><8— 22.6><15—
For a singing contest in which 42,000 votes were cast, the e
winner received % of the votes. How many votes did the |

winner not receive?

EI 1311 In arecent year, the weather was partly cloudy % of

the days. Assuming there are 365 days in a year, how many
days were partly cloudy?

@ Model with Mathematics Write a real-world problem that
involves multiplying a fraction and a whole number. Solve the
problem and use estimation to check for reasonableness.
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Power UP! Test Practice

26. Ziad used % of his paycheck to pay his cell phone bill and put % of his

paycheck in savings. Based on the amount of money left, which of the
following are amounts he could spend on a new video game?

Payto the 1438
order of

Ziad Q. AED 63.00
#
Ziad Q. 1438
Time Net Pay
10 hours AED 63.00
AED 20 AED 24 AED 28 AED 34

27. Hassan used the measuring cup shown to measure milk for a batch of
muffins. He needs to make 12 batches of muffins for a fund raiser. He
bought one gallon of milk. Does he have enough milk for all 12 batches
of muffins? Explain your answer. (Hint: one gallon = 16 cups)

Tap 1aup

3

1 2
1 3
2 1
Ak 3
7

Spiral Review

Multiply.
28. 22 x13 = 29. 18 x11 = 30.17x9 =

31. Huda's guitar lesson lasts % hour. How many minutes does Huda
spend at her guitar lesson? Use the clock to help you find your answer.

32. Fahd has one foot of string. He cuts the string into fourths. How many

inches is each piece of string?

268 Chapter 4 Multiply and Divide Fractions

uonesnp3 [IH-MeI9dW O 1bukdo)



The Number System

Lesson 3

Multiply/Fractions

Real-World Link

Reptiles A chameleon’s body is about % the length of its tongue.

WHAT does it mean to multiply
and divide fractions?

@ Mathematical Practices
1,3,4,57

1 2 1 2
Use an area model to show 2 of 3 or 3 X 3

1. Divide the rectangle into 2 rows. Then divide it into 3 columns.

A certain chameleon has a tongue that is % foot long.

2. Shade arectangle that is % unit wide by % unit long.

3. Refer to the model. The section that was shaded represents

1 2 . 1 2
- < - =
> X3 What fraction represents 5 X 37

4. What is the relationship between the numerators and denominators
of the factors and the numerator and denominator of the product?

2 ?

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

% (D Persevere with Problems (® Use Math Tools

% (@ Reason Abstractly (® Attend to Precision

g @ Construct an Argument @ Make Use of Structure

:E% @ Model with Mathematics Use Repeated Reasoning
e
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key Concept > AT AT EIS LT

Words Multiply the numerators and multiply the denominators.

Models

Numbers % X
a
b

Symbols vy where b and d are not 0.

[Example ]

1. Find % X % Write in simplest form.

1
f-)\

Divide the rectangle into 4 rows. Then
divide the rectangle into 3 columns.

ENES
~—

Shade a section that is % unit wide by

1 unit lon
3 g

The section that is shaded represents
Tl oL
4 " 3712

Use an equation.

E

1 _1ax1 Multiply the numerators.
4 3x4 Multiply the denominators.

x:t//“, Shoy, 1 )
o =3 Simplify.

Got 1+7 Do these problems to find out.

C. \ a.

wl=

3
><5 b.

N|—=
X
Blw
0
w(N
X
oo
uoneINP3 IH-MeIDIN O WbLAdo)
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The Number System

Simplify Before Multiplying

If the numerators and the denominators have a common factor you
can simplify before you multiply. Remember that factors are two or
more numbers that are multiplied together to form a product.

1
gxé—lxé Think:2 +2 =1
378 373 Think: 6 ~2 =3
3
-2
9
[ Examples ] Simplifying
When multiplying fractions,
. 3 5 - . A th
2. Find — X —. it is easier to find the
“e answey if you simpliby
Estimate % X 1= % vefove multiplying.
1
3.5_3x5 o .
2 X 6= ax6 Divide both the numerator and the denominator by 3.
2
5 . .
= g Simplify. Compare to the estimate.

1
Check for reasonableness 7= % v

3. Find g X 18.

1
Estimate 7 X 18=9

4 4 18

3 X 18 = E) X Write 18 as a fraction with a denominator of 1.
2 Show \ b
_ 4x18 et _ S 19
= ox 1 Divide both the numerator and the denominator by 9. WOvE:
1
8
= T or8 Simplify. Compare to the estimate. A.

Check for reasonableness 9~ 8 v

e.
Got i+7 Do these problems to find out.
£
3 4 5 9 3
d.ng G.EXB f.gX1O

Copyright © McGraw-Hill Education
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4, saleh had %of the lawn left to mow. On Saturday, he mowed

% of what was left. What fraction of the entire lawn did Saleh

mow on Saturday?

1
1 2 _1x2 - .
> X 3= 7x3 Divide both the numerator and denominator by 2.
1
—1 Simplif
3 implify.

So, Saleh mowed 1§ of the lawn on Saturday.

Check

Guided|Practice 72

Multiply. Write in simplest form. (Examples 1-3)

T.1_ 12139 | 4 al
1.8><2— 2.3><5— 3.5><1O—
Show \h
Gy
3 — 3 .5_ 3,.5_
4’ZX12_ 5‘10X6_ 6.5><6_
7. Rasheed has % of a footlong sub left from yesterday. He ate
%of the leftover sandwich as a snack. What fraction of
the entire sandwich did he eat as a snack? (Example 4) Rate Yourself!

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

W02503SI3NNYS/AllIRUA

Building on the Essential Question [f two positive

ahs)
fractions are less than 1, why is their product also less

than 1?

questions.

uonesnp3 [IH-MeI9IW G WbLAdod

‘oiﬂl-fs Time to update your Foldable!
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Name My Homework

Independent]Practice’

Multiply. Write in simplest form. (Examples 1-3)

1,2_ 345_ 2 _
1.3><5_ 2.4><8_ 3.3><4—
<\how
Lok
5 _ 2,1 _ 4,.3_
4.6><15— 5.3><4— 6.9><8_

7. Financial Literacy Salwa spent % of her allowance at the mall. Of the

money spent at the mall, 1 was spent on new earphones. What part of
her allowance did Salwa spend on earphones? (Example 4)

8. A paint store has 35 liters of paint in 9. Homeroom 101 and Homeroom 102 share
3 . .
The others are for indoor use. If each liter uses ¢ of their half to display artwork, what
costs AED 22, what is the total cost of the fraction of the bulletin board is used to
indoor paint in storage? display Homeroom 1071's artwork?
7
10. @ Use Math Tools Mr. Rashid's physical education class LB o A RS
lasts % hour. playing game %
: . : 5
a. How many minutes are spent warming up and cooling down? instruction %
warm-up and 3
cool-down 10

b. How many minutes are not spent on instruction? Explain.
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1. @ Multiple Representations Use the bar diagram. } _________

a. Words Write a real-world problem represented by the

bar diagram.

b. Models Draw an area model to represent the situation.

c. Words Explain how you would solve your problem.

@ H.O.T. Problems Higher Order Thinking

12. @ Reason Inductively State whether each statement is true or false.
If the statement is false, provide a counterexample.

a. The product of two fractions that are each between O and 1is also

between 0 and 1.

b. The product of a mixed number between 4 and 5 and a fraction

between 0 and 1is always less than 4.

¢. The product of two mixed numbers that are each between 4 and 5 is

between 16 and 25.

13. @ Identify Structure If the product of two positive fractions a and b

is % find three pairs of possible values for a and b.

d
e

14. @ Persevere with Problems Justify why% X % X % X = is equal to %

when b, ¢, d, and e are not zero.

15. @ Model with Mathematics Write a word problem in which you multiply a
fraction by a number greater than 1. Estimate the product, then compare the

product to your estimate.
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Name My Homework

Extra Practice

Multiply. Write in simplest form.

1.,3_2 s . o
16.8X4_'52 17.5><7—.;S_ 18.4x2_
lxg—_i Zx’s_i
e\ S’X4—32 §X7—3§
Howewové iy
o 53 2,5
19. 5 x 1= 02552 .

22. The bleachers at a football game are % full, and % of the fans in the
bleachers are rooting for the home team. What fraction of the bleachers are
filled with home-team fans? Justify your procedure.

23. The table shows the fraction of the votes that each candidate

Candidat Fraction
received. If 230 students voted, how many students voted for andidate ¢ votes
each candidate? Majed %

. 3
Fadi 0
1

Saleh 0

24. @ Model with Mathematics Ahmed rode % of the water

rides at a water park. His sister, Fatima, rode half of the rides
that Ahmed rode. What fraction of the water rides did Fatima

not ride? Support your answer with a model.

25. @ Justify Conclusions Laila is making chocolate chip cookies and the

Renee Comet/National Cancer Institute (NCI)

recipe calls for % cup of chocolate chips. If she wants to make % of the

recipe, what fraction of a cup of chocolate chips will she need? Explain.

Copyright © McGraw-Hill Education

Lesson 3 Multiply Fractions 275



Power UP! Test Practice

26. The table shows the fraction of votes each candidate received for Student
Council president. If 180 students voted, fill in the table to show the number
of votes each student received.

. Fraction Number of
LR IER of Votes Votes
Amina l
S
Lamia %
Maha L
10
Toahowmt E
S

27. Four fifths of Omar's text messages are to his friends. One half of those
messages are to his friend Kamal. Omar sends 120 text messages. How many

7

text messages are to Kamal?

Spiral Review

Multiply.
28.12 X6 X9 = 29.5X 22 X3 = 30.15 X8 XM=

31. Lamya planted a row of flowers in an area with the dimensions
shown at the right. What is the area of her flower garden?
8m

32. Without multiplying, determine whether the product of 5 X %is A B C

located on the number line at point A, B, or C. Explain your reasoning. :
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The Number System

Lesson 4

Multiply/Mixed Numbers

Real-World Link
WHAT does it mean to multiply

Animals The eyeball of an Atlantic Giant Squid is about 12 times as and divide fractions?
large as the average human eyeball. The average human eyeball is
1Z inches across. Use a bar diagram to compare the average size of a
human eyeball to the average size of a Atlantic Giant Squid’s eyeball.

@ Mathematical Practices
1,3,4,5

human
eyeball

1. Use the diagram above to compare the average size of the
Atlantic Giant Squid’s eyeball to the average size of the human
eyeball. Use repeated addition.

2. Write a multiplication expression that shows the size of the

Atlantic Squid’s eyeball.
l?(; 4

3. Write the multiplication expression from
Exercise 2 using improper fractions. Multiply
to find the size of the squid’s eyeball.

N (

\
N

3 ?

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

@Y‘

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

@ Model with Mathematics Use Repeated Reasoning

e
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Multiply a Fraction and a Mixed Number

To multiply a fraction and a mixed number, first write the mixed number
as an improper fraction. Remember that when mixed numbers are
written as improper fractions, the denominator does not change. Then

multiply as with fractions.

1 1_5_1
27X4=2%%
_ 5x1
- 2x4
_5
8
[Examples ]

1. Find % X 1%. Write in simplest form.

Estimate Use compatible numbers.% xX2=1

1317 013 2 L
3X14—3X4 Write 15 as 7.

_1x7 ’

=3x2 Multiply.

= % Simplify. Compare to the estimate.

2. Find 5% X % Write in simplest form.

Estimate X =
5l X l = X i Write 5i as an improper fraction
273 3 2 RISP '
X
=== Multiply.
X
= or1 Simplify.
s/ S[’\GW
[Sour 5
ork. Check for Reasonableness 15 ~ 2 v 9
Got 1+7 Do these problems to find out. z
H
Y. 2,01 3,31
a. 3 X 22 b. 3 3 5
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The Number System

Multiply Mixed Numbers

To multiply two mixed numbers, write each mixed number as an
improper fraction. Use the greatest common factor, or GCF,

to simplify.
[ Examples ]
. 7 1 v
3. Find 1§ X 33. Write in simplest form.
1% X 3% =5 X % Write ‘I% as % Write 3% as %
5
= X ’%5 Divide 15 and 3 by their GCF, 3.
1 Then divide 10 and 8 by their GCF, 2.

Multiply the numerators and multiply the denominators.

-b(IDA »R = w5« 0|

Simplify.

ll-. The Hoover Dam contains 4% million cubic yards of concrete.

The Grand Coulee Dam, in Washington state, contains 2% times :
as much concrete. How much concrete does it contain? Is the product of 1o

Mixed wumbers Jreater

Estimate 4 X 3 =12 .
W or less Hhaw oty the

1 2 9 8 .
45 X 2§ =3 X 3 Write the mixed numbers as improper fractions. factors? Explain below,

3 a e

= % X g Divide 9 and 3 by their GCF, 3.
1 1 Then divide 8 and 2 by their GCF, 2.
3 4

=7 X T Multiply the numerators and multiply the denominators.

= % or12 Simplify.

There are 12 million cubic yards of concrete in the
Grand Coulee Dam.

Check for Reasonableness 12 =12 v/

Got i+7 Do this problem to find out.

¢. Mr. Hamad is laying bricks to make a rectangular patio. The c.

area he is covering with bricks is 15% meters by 9% meters. What
is the area of the patio?

Copyright © McGraw-Hill Education
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Guided|Practice

5. Mr.Sameh’s pecan pie recipe calls for 1% cups of pecans.

He plans to make 8 pies for his family reunion. How many cups
of pecans will Mr. Sameh need?

Estimate 2 X 8 =16

3.,0_7,8
12X8—4X1

IN =N
X
—loa n

X
—‘lN

—— o~ —_
=

or14

Write the mixed number as an improper fraction. Write the

whole number as a fraction with a denominator of 1.

Divide 8 and 4 by their GCF, 4.

Multiply the numerators and multiply the denominators.

Simplify.

Check for Reasonableness 14 ~ 16 v/

Mr. Sameh will need 14 cups of pecans.

Multiply. Write in simplest form. (Examples 1-3)

1.3
1. 5)(25—

Show \ L
owr [
T v

3 4
2. 1ZX2§_

4. Amani is training for a track meet. She ran 2% kilometers

5 times this week. How far did Amani run this week?

(Examples 4 and 5)

T ——

multiply mixed numbers?

(2)! Building on the Essential Question How do you

Rate Yourself!

B | undevstama how to
wmultiply mixed numbers.

%% Great! You're ready to move on!

B I stll howe some questions
avout multiplying mixeA
numbers,
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Name

My Homework

Independent]Practice’

Multiply. Write in simplest form. (Examples 1-3)

! 1_ 14 _
1.5><2§— 2.18><5—
ghow
Toowe.
2 - 3402 _
4. 1§><1—— 5. 34><25—

7. A carp can travel at a speed of 3% miles
per hour. At this rate, how far can a carp
travel in 2% hours? (Example 4)

9. A waffle recipe calls for 2% cups of flour. If

Hatem wants to make 1% times the recipe,
how much flour does he need? (Example 4)

11. E3 0371 Earth is about 92% million miles from the Sun. Use

the table shown.

a. How faris Venus from the Sun?
b. How far is Mars from the Sun?
¢. How far is Jupiter from the Sun?

d. How far is Saturn from the Sun?

PN

2 .3
6. 65 X 315 =

8. Hind is making fruit salad. She purchased
9% ounces each of 6 different fruits. How

many ounces of fruit did she purchase?
(Example 5)

10. @ Model with Mathematics Use the
formula d = rt to find the distance d
a long-distance runner can run at arate r
of 9% kilometers per hour for time t of 1%
hours.

Approximate
Number of Times

AL as Far from the
Sun as Earth
Venus 7
Mars 1l
2
Jupiter 55
Saturn 9%
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Multiply. Write in simplest form.

3 104 O R
12'ZX25X§_ 13.7X56X14—

@ H.O.T. Problems Higher Order Thinking

14. @ Persevere with Problems Analyze each product in First Second
the table. Factor Factor Product
a. Why is the first product less than %? % X % = %
3 - 3
1 g . 4
3 3 _ 9
[P 7 = 8
b. Why is the second product equal to %?
¢. Why is the third product greater than %?
d. Based on your observations, make a conjecture about the
product when one of the factors is a number less than 1.
15. @@ Use Math Tools Without multiplying, determine whether A B C
| o ol P
the product of 2% X %is located on the number line at point A, B, 0 1 5 3

or C. Explain your reasoning.

16. @ Model with Mathematics Give two examples of mixed numbers that
when multiplied by r give a product between r and 1.
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Name

My Homework

Extra Practice

Jupiterimages/Getty Images
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Multiply. Write in simplest form.

3 5 .1

|

3,253, 17

4% 47 g

2

_Ix17

T 4x2

=170t

—-govzg
1 1_
20.3§><3€—

4 5 1 3 5
18 1§X€—l2 19'EX2€_
3
lixgrixé
STe BE
o2
_3x|
T Ix2
=3 o1t
2 2
1 5 3 5
21. 42 X 26 = 22. 35 X 512 =

23. @ Model with Mathematics A reproduction of Claude Monet's Water-Lilies
has dimensions 345 inches by 365 inches. Find the area of the painting.

24. A photograph is 5% centimeters wide. It is being
enlarged to 3 times its original size. What is the

width of the enlarged photograph?

25. Fairuz is making bracelets with leather
bands. Each bracelet uses 7% centimeters

of leather banding. She plans to make
4 bracelets. How many centimeters of leather

banding will she need?

26. @) Use Math Tools Find examples of
mixed numbers in a newspaper or
magazine, on television, or on the Internet.
Write a real-world problem in which you
would multiply mixed numbers.
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Power UP! Test Practice

27. The picture below is enlarged to 4% times its original size. Fill in the boxes
with the deminsions of the enlargement.

-34'" =0 .

28. Najla is interested in the following classes. She wants to know the total time
for each class before she decides to sign up. Complete the table to show the
total time for each class.

DE . : b
Class Offered Time (h) Duration Total Time (h)
Cooking MW F % 3 weeks
Aevobics TR % 10 weeks
Pottevy MW 2% g weeks
Sewing TRF | ¢ weeks
Wood Cavving | W F l% S weeks

Najla decides on wood carving and wants to take another class. She plans to
attend no more than 5 hours of class per week. Which additional class could
she choose? Explain.

Spiral Review

Find each equivalent measurement.

29. 1 meter = cm 30. 1liter = mL 31. 1kg = g
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The Number System

Lesson 5

Convert/Measurement Units

. Real-World Link

Animals The table shows the approximate

WHAT does it mean to multiply

Animal Weight (T) and divide fractions?
weights in tons of several large land animals.
One ton is equivalent to 2,000 pounds. You | ©rz2ly bear ! e
: ’ " i % Vocabulary j
can use a ratio table to convert each weight White rhinoceros

from tons to pounds. unit ratio

dimensional analysis

Hippopotamus

o o1 B

African elephant

@ Mathematical Practices

1. Complete the ratio table. The first two ratios are done for you. To 1346

produce equivalent ratios, multiply the quantities in each row by
the same number.

Tons | 4 S & /
Pounds

2,000 | §,000 4

2. Use the coordinate plane shown. o) y
a. Graph the ordered pairs 18:000
(tons, pounds) from the 16,000
table on the coordinate 14,000
plane. (2
10,000
b. Label the horizontal axis 8,000
Weight in Tons. 6,000
c. Label the vertical axis ‘2‘882
Weight in Pounds. ’
d. Connect the points and © 1234567809

describe the graph.

2 2

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

Jatesada Natayo/123RF

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

% @ Reason Abstractly @ Attend to Precision

j;? @ Construct an Argument @ Make Use of Structure

% @ Model with Mathematics Use Repeated Reasoning

e —
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Convert Larger Units to Smaller Units

Each relationship in the table can be written as a ratio. For example,
you know that 1 yard = 3 feet. You can use the ratio % to convert
from yards to feet.

Customary Conversions
Type of Measure = Larger Unit —> Smaller Unit
1foot (ft) = 12 inches (in.)
Length 1yard (yd) = 3 feet
1 mile (mi) = 5,280 feet
” 1 pound (Ib) 16 ounces (0z)
PR 1ton (T) = 2,000 pounds
1cup (c) = 8 fluid ounces (fl 0z)
¢ 1 pint (pt) = 2 cups
Capaaty 1quart (qt) = 2 pints
1 gallon (gal) = 4 quarts

Like a unit rate, a unit ratio is one in which the denominator is

1 unit. So, the ratio % is a unit ratio.

Dimensional analysis is the process of including units of
measurement as factors when you compute.

_— Example ]
Multiplying by 1 [ P
BB ot )
The vatio 77 1s eaivalen 1. Convert 20 feet to inches.
to | because the wumevator _ ) ) o 12in
Since 1foot = 12 inches, the unit ratio is .
and the dewominator 11t
vepresent the same amount. 20 ft = 20 ft X 112fltn' Multiply by 1?:{:
_ 12 in. Divide out common units, leaving
=20 ft X 18 the desired unit, inches.
EL\OW =20 X 12in. Multiply.
Uy
Lok, = 240 in.
A So, 20 feet = 240 inches.

Got i+7 Do these problems to find out.

Complete.

c. a. 36yd= " ft b. 2T = mib

uonedNp3 [lIH-MeIndN @ ybuAdon
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The Number System

2. Mahmoud mixes % cup of fertilizer with soil before planting each
bulb. How many fluid ounces of fertilizer does he use per bulb?

1 8floz Since 1 cup = 8 fluid ounces, multiply by 8? =

4 ¢ 42/ /e’ Then, divide out common units.

= % X 8floz Multiply.

=2floz
So, 2 fluid ounces of fertilizer are used per bulb.

Got t+7 Do this problem to find out. k.

Wov‘(..

d. Rashid runs % of a mile before tennis practice. How many feet A.
does he run before practice?

Convert Smaller Units to Larger Units

1yd
Remember that the ratios 3_yft and % are equivalent. To convert

from smaller units to larger units, choose the ratio that allows you
to divide out the common units.

E le: 12 f 1vd v 12 S~
Xample: tx3ft

[ Example ]

3. Convert 15 quarts to gallons.
Since 1 gallon = 4 quarts, and quarts are smaller units than
1ga
gallons, use the ratio —— aqt
_ Tgal gal
5qt=15qgt X — 4 qt Multiply by 4qt

1 gal i i
=15 gt X Divide qut common units, leaving
49(t’ the desired unit, gallons.
—15 x Z gal Multiplying 15 by 5 is the same as
dividing 15 by 4.

= 375 gal

Got i+7 Do these problems to find out.

Copyright © McGraw-Hill Education

e. 2640ft= Mmi £ 1000z= Mlb g 3c= " pt 9
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L.

Guided|Practice

Complete. (Examples1and 3)

Salwa needs 4% feet of fabric to make a costume for a play.

How many yards of fabric does she need?

1yd
4 ft = 4 f’f x 1yd Since 1yard = 3 feet, multiply by %
,f’f Then, divide out common units.
3
_ g 1 Write 4i as an improper fraction.
==X —yd 2.
2 ,3/ Then divide out common factors.
1

N|w

yd or 1% yd Multiply.

So, Salwa needs 1% yards of fabric.

Check

1. 5% yd = ft 2. 4—pt= C 3. 12qt= gal 4. 28in. = ft

<Show LA
ow |
Teove.

5. A large grouper can weigh %ton. How much does a large grouper weigh to

the nearest pound? (Example 2)

6. The world’s narrowest electric vehicle is about 35 inches wide. How wide

is this vehicle to the nearest foo

1 Building on the Essential

t? (Example 4)

Question How can you use [ Rate Yourself!
rat|os to convert units of measurement?

Ave you veady to move ow?

Shade the section that applies.
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Name

My Homework

Independent{Practice

Copyright © McGraw-Hill Education

Complete. (Examples1and 3)

1. 18t = yd

Show \ b
owr
Tove.

4, 2 mi= ft

2. 2Ib=

5. 5,000 1b =

7. One of the largest pumpkins ever grown

weighed about % ton. How many pounds did

the pumpkin weigh? (Example 2)

Show \ L)
OWY
T v

oz 3. 65c= fl oz

3 4
T 6. ZZ gt = pt

8. A 40-foot power boat is for sale by owner.
How long is the boat to the nearest yard?
(Example 4)

9. A 3-pound veal loin roast can be cut into 10 veal chops of equal weight. How

many ounces is each veal chop?

10. @ Model with Mathematics Will a 2-quart pitcher P

hold the entire recipe of citrus punch given at the right? Citrus Punch Drink

Explain your reasoning.

2 cups orange juice
i cups 9rgpeF ruit juice
% cup apricot nectar

%cup pineapple juice

4 cups ginger dle
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1. @ Multiple Representations Use the graph at the right. y

a. Numbers What does an ordered pair from this graph g 4

T 3
represent? =

>
£2
Q
§1 /=-./

b. Measurement Use the graph to find the capacity in quarts of a

0 2 4 6 8

2.5-gallon container. Explain your reasoning. Capacity (quarts)

c. Unit Rate What is the unit rate that converts gallons to quarts?

d. Expressions Write an expression you could use to convert 2.5 gallons to quarts.

@ H.O.T. Problems Higher Order Thinking

12. @ Model with Mathematics Write a real-world problem in which you

would need to convert pints to cups.

@ Persevere with Problems Fill in each with <, >, or = to make a true
sentence. Justify your answers.

. 1
13.16in. ()12 ft 14. 82 gal ()32t

15. @ Persevere with Problems Give two different measurements that are

equivalent to 2% quarts.

X

16. @ Model with Mathematics Write a real-world problem that can be %

represented by the graph.

SN WS O
NS O 0O N

o

12345 6x
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Name My Homework

Extra Practice

Complete.
|
17. 720z = 45 Ib 18. 4gal = |¢ qt 19. 3¢ = fl oz
= LT - Aat
7201—-729le69{ 430\\-494&‘2()«
9 44
7z, =TrTyat
=—x—1b
| 7 e 1¢
2 =—ov |Cqt
.l |
)
20. 13 mi = ft 21. 3¢ = ot 22.33T= Ib
23. Speed skiing takes place on a course that 24. A total of 35 pints of blood were collected at

a local blood drive. How many quarts of blood

is 2 mile long. How many feet long is the
were collected?

3
course?

Show \
ow 'Y
Toove.

25. 537311 On Monday, it snowed a total of 15 inches. On Tuesday
and Wednesday, it snowed an additional 4% inches and 6% inches,
respectively. A weather forecaster says that over the last three days,
it snowed over 2% feet. Is this a valid claim? Justify your answer.

@ Be Precise Complete the following statements.

: 26. 1716 c = 1 gal, then 1 gal = .
g 27. 11,760 yd = 1 mi, then 880 yd = mi.
? 28. If 36 in. = 1yd, then 2% yd = in.
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Power UP! Test Practice

29. The heights of 5 siblings are shown in the table. Determine if each Sibling Height

statement is true or false .
Safiya 65in.
a. Amna is shorter than Hala. True False 5
Faris 55 ft
b. Ayman is taller than Faris. True False 5
Hala 15 yd
¢. Halais shorter than Faris. True False 37
L . Amina 51ft
d. Amina is taller than Safiya. True False 6
Ayman 66%in
30. Sort the measurements from least to greatest.
' o 9 48floz | 105
L iz
_____ > gal 24 qt
Least 1
3 2 pt
Greatest
Spiral Review
Divide.
31. 156 +- 4 = 32.212 + 8 = 33.90 - 12 =
34. Mahmoud baked 78 cookies for a bake sale. He set aside 12 cookies to
share with volunteers. The remaining cookies are bagged with 3 cookies
in each bag. How many bags does Mahmoud need?
35. Refer to the diagram of a living room. The doorway will not have a 2 m
baseboard. How many meters of baseboard are needed to go around !
5 p—
the room? 2gm_{ ;
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The Number System

@ Problem-Solving Investigation

Draw/a]Diagram

@ Mathematical Practices
1,3,4

Case #1 Traction Action
Faisal and his friends celebrated his graduation at the FunTimes
game center. He spent g of his money at the fun center on

go-karts and now he has AED 15 left.

Understand What are the facts?

You know that Faisal spent % of his money on

go-karts. You need to determine how much
money he spent on go-karts.

Plan Whatis your strategy to solve this problem?
He spent a fraction of his money. Draw a bar diagram.

Solve How can you apply the strategy?

Complete the bar diagram using information from the problem. Fill in the
missing numbers to show the value of each section.

5 5 5
_____ Amount Spent  ____1____ AED 15 ---———-
on Go-Karts
AED = = AED
So, each section represents AED
Faisal spent 4 X AED or AED on go-karts.

Check Does the answer make sense?

Four sevenths of AED 35is 4 X or AED 4

Analyze the Strategy

@ uustify Conclusions Suppose Faisal had AED 9 left. How much money did
he start with? Explain.
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atima.
as many saved text messages as F

3
Rashid has g
Rashid has 24 saved text messages.

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

| need to fina

Underline key words and values in the problem. What information do

you know?
Rashid has — as mamy saved texts as Fatima.
Rashid has sawved texts.

Plan

Choose a problem-solving strategy.

I will use the strategy.

Solve
Solve the problem using your problem-solving strategy.

- Divide the tape diagram for Rashid into 3 equal sections and the diagram for
Fatima into 5 equal sections.

« Rashid has 24 messages. Fill in the boxes.

Rashid
Fatima
Fatiman hars X = saved texts.
So, Rashid amd Fatima have + , ov sawved texts in all.

Check

Use information from the problem to check your answer.

3
5><
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&%& Work with a small group to solve the following cases.
e Show your work on a separate piece of paper.

——
Case #3 Internet

Suad spent 25 minutes on the
Internet yesterday.

| 12 this is < of the tume she
| spent ow the computey, how long Ald
not ow the Iutevwet?

she spend ow the computey, but

/x Case #4 Bagketbal|
‘f Marwa practiced shooting a

bask » £
etball for 0 of her total

practice ti i
Ime. During the other time, she practiced dribbli
ing.

£ she practicea Avibl

ling Pov 1§ wmi
she practice shooting? ’ wiutes, how Many minutes Aia

Two bike riders, 175 km apart, begin traveling toward each other at
One travels at 20 km per hour, the other at 15 km per hour. Also at

noon.
rs, starting at the front of the

noon, a fly begins flying between the ride
" slower bike. The fly travels at 20 km per hour and can change direction

without losing any time.

How Lo will the By tvawel vebove the vicycles meet?

;’ Case #6 Fruit

Malcolm Case-Green/Alamy

/ 777/s\;v‘a\\'69\\/ welow | C \
.@ WA ' ost

oo sove the on_\o_e | Use the table that shows the prices of different Kg (AED )

2 ,pal M AWM — . amounts of mixed fruit at the grocery store. 2

E o s ) - ‘ 4.50

: w wmuch will |3 kilograwms of Sruit cost? 4 9.00

£ \ . 0000 6 13.50

g \ I 8 18.00
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Mid:ChapteriCheck

Vocabulary Check

1. @ Be Precise Define Commutative Property. Provide an example of an
operation that is commutative. Provide an example of an operation which
is not commutative. (Lesson2)

Skills Check and Problem Solving

Multiply. Write in simplest form. (Lessons1-4)

2 _ T2 RV
2. 8x¢= 3. gx35= 4. 47 X 25 =

:

5. A new shirt costs AED 14.99. If the shirt is on sale for % off its price, about

how much would you save? (Lesson )

6. @ Justify Conclusions Omar needs 24 boards that are 47% inches
long. (Lesson 5)

a. How many feet of boards should he buy? Explain.

b. If you can only buy 8-foot boards, how many should he buy? Explain.

7. @ Persevere with Problems What is the area of the picture and

frame shown? Write your answer as a mixed number in simplest form.
7-cm
4

(Lesson 4)

uonedNp3 [IH-Me19IN @ WBuAdod
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The Number System

Inquiry Lab 1

Divide Whole Numbers by Fractions

HOW can a bar diagram help you understand what it means to @ m‘;‘:;;‘::‘“‘a'
<~ divide fractions? 1,34

Samy is building a set for the1school musical. He has a 3-meter board that he
needs to equally divide into E-meter pieces. How many pieces will he have
after he cuts the board?

What do you know?

What do you need to find?

QHaNds;OnYACE Vity 1 )
Draw a model that represents the length of the board. Draw

lines to separate the board into thirds. Each third represents
one foot.

Divide each foot into halves.
Determine how many groups of% are in 3. Circle the groups

that are the size of the divisor %

(t) exopixel/Shutterstock.com; Stockbyte (b) exopixel/Shutterstock.com; Stockbyte

There are groups of .S0,3 + % =

Check by multiplying: X

Copyright © McGraw-Hill Education
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il il 1l
QHENAS;OMACEIVity 2 )

Find 4 + %

The model represents 4.

4
A

Divide each whole into thirds.
Circle groups of % on the model. Think: How many groups of% arein 4?

There are groups of % So, 4 + % =

Check by multiplying: X —— = v

QHENGS;OnYACEiVity13 )

Find 2 + %.

The model represents 2.

r E N\
3 2
y 3 of a

circled group

Divide each whole into

Determine how many groups of are in
Circle groups of on the model.
3 2 . 3
There are groups of ry and 3 of a group left over. So, 2 + 7= =
Check by multiplying: X = v

uoneanp3 [IH-meindW © WbuAdod

298 Chapter 4 Multiply and Divide Fractions



fE S Ninvestizote )

Collavovate

@ Model with Mathematics Work with a partner. Draw a diagram to
find each quotient.

22 P
3_ =3
53—2— 6. 4 7=
.2 _ [ 3y 10
7573— 82.5—

Copyright © McGraw-Hill Education
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f8 S\V\nalyzeland|Reflect:

I Collovoovatre

@ Use Math Tools Refer to the models you drew on the previous page. Work
with a partner to complete the following table. The first one is done for you.

Is the Quotient Less Than or

Division Problem Quotient Greater Than the Dividend?
2 - % 9 greater
L Y Y
9 2+ 1 o g e NOA
10. ¢+2% - I 4 I .
mo ael DL PB |
12. 3+2 xX9) & XX B
13. 42 |

14. @ Reason Inductively When a whole number is divided by a fraction that is
less than one, will the quotient be less than or greater than the whole number?
Explain.

" Om Your Own

15. @ Model with Mathematics Write a story context that involves 4 + %.
Solve the problem and multiply to check your answer.

16. |I1(||l|fy HOW can a bar diagram help you understand what it means to divide

fractions?

uonesnp3 [IH-MmeI9dW O Wbukdo)
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The Number System

Lesson 6

Divide/\Whole|Numbers by/Fractions

// )| Essential Question]

i

Vocabulary Start-Up

WHAT does it mean to multiply
and divide fractions?

Any two numbers with a product of 1 are called reciprocals.

Complete the table below by finding the reciprocal of % Use the @ Vocabulary ]
guess, check, and revise strategy. The first one is done for you.
reciprocals
Number Product Reciprocal . .
/ @ Mathematical Practices

| | 1,3,4,5

—_ L= = £

7 > xX2=1 2 e

2 12y =

3 |37 '

Describe the relationship between the numerator and the

denominator of a number and its reciprocal.

Another name for reciprocal is multiplicative inverse. What are some
words in everyday language that are similar to reciprocal or inverse?

Pilots can fly in an inverted position, or upside down. How can you
use the everyday meaning of invert to help you remember the
mathematical meaning of multiplicative inverse, or reciprocal?

?

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

@ Persevere with Problems @ Use Math Tools

@ Reason Abstractly @ Attend to Precision

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

—
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Find Reciprocals

Dividing 3 by glves the same result as multiplying 3 by 2, which
is the reaprocal of =. Any two numbers with a product of 1 are called

reciprocals.
L A
3+1=6 3x2=6
2 .. k4
[ Examples ]

1. Find the reciprocal of %

Sincez X 21 =1, the reciprocal of% %

372
2. Find the reciprocal of %

Since % X % =1, the reciprocal of% is 1§ or 8.

E;i::\::: ?:;e* Hhat 3. Find the reciprocal of 5.

you ‘tmvert” the fraction to Write the whole number as a fraction.
Pind the veciprocal. That is,

switch the numevator amd 5= 1

Aenominator. You com use

veciprocals ko Aivide Find the missing factor.

Bractions. ,1

X =1

The reciprocal of 5 is

A, o
Got t+7 Do these problems to find out.
v. Find the reciprocal of each number. f;
3 1 z
a. g b. § c N Z%
C. g
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The Number System

Divide by a Fraction

Words To divide a whole number by a fraction, multiply by its reciprocal.
.2_5.3
Example 573—1 X3

The division expression 5 =+ % is read as 5 divided by two thirds. You

need to find how many two thirds are in 5.

[Examples ]

L. Find2+ % Write in simplest form. 2

Use a model.

Model the dividend, 2.

Divide each whole into thirds.

w|=
w
w|—=
w|—=
w
w|—=

Think: How many thirds are in 2?

Count the total number of sections.
There are 6 sections.

Use an equation.

3
X 1 Multiply by the reciprocal of %

6 Multiply the numerators.
Multiply the denominators.

5. Find7 = % Write in simplest form.

2
7+ 3 —=—— P = — A Write the whole number as a fraction.
Multiply by the reciprocal of %

Multiply the numerators.
Multiply the denominators.

d. 6 +

A.
= —_— Simplify.
g Got +7 Do these problems to find out.
=

EN[)

1 .2 -
§ e.573 f. 4=

Lesson 6 Divide Whole Numbers by Fractions 303



6. Atsummer camp, the duration of a field hockey game is % hour.

The camp counselors have set aside 6 hours for field hockey
games. How many games can be played?

Divide 6 by three-fourths. 6
.3 _6_4 )
6 + 2=7X3 Mu!tlply by the
? reciprocal.
=% X% Divide 3 and 6 by :ﬂ
1 the GCF, 3. n
8 22 .
=Jor 8 Simplify.

So, 8 games can be played.

Guided|Practice

Find the reciprocal of each number. (Examples 1-3)

2 1
1. 3 2. 776 o % 3. 4
Show\
Divide. Write in simplest form. (Examples 4 and 5)

1 P =2
4.273— 5.2.5— 6.5.7—
7. A neighborhood development that is 4 acres is to be

divided into %-acre lots. How many lots can be created?
(Example 6) | e
Xample V. | | n | I . A |
’ Rate Yourself!

How well Ao you umderstama
Aividing whole wumbers by
Building on the Essential Question Why does a whole | fractions? Civcle the image
number divided by a fraction less than one have a quotient that applies.

greater than the whole number dividend? .
1 &

Cleav Somewhat Not So
Clear Clear

‘QLml-ES Time to update your Foldavle!

304 Chapter 4 Multiply and Divide Fractions

Wod203sI8nNYS/sn|deund

uonedNp3 [lIH-meIndN @ ybuAdon



Copyright © McGraw-Hill Education

Name

My Homework

Independent]Practice’

Find the reciprocal of each number. (Examples 1-3)

3 1
1.§ Z.Z

<\how
OWY
Wov\(».

Divide. Write in simplest form. (Examples 4 and 5)

-3 _ =3
4.3+ = 5. 5+7=
3 _ RV W
1. 6+¢= 8.2+g=

10. Amer has an 8-meter-long piece of wood that
he wants to cut to build a step stool for his

tree house. If each piece is going to be%

meter long, what is the greatest number of
pieces he will be able to use? (Example 6)

3.1
L4
6.8+5=
.8 _
9. 4+ =

11. The average adult horse needs % bale of
hay each day to meet dietary requirements.
A horse farm has 44 bales of hay. How many
horses can be fed in one day with 44 bales of
hay? (Example 6)

12. @ Justify Conclusions Waleed ordered 4 sub sandwiches for a party.

Each % sandwich is one serving. Does he have enough to serve 7 friends?

How much is leftover or how much more is needed? Explain.
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13. Hind has four hours of free time on Saturday. She would like to spend
no more than % of an hour on each activity. How many activities can she

do during that time? Justify your procedure.

14. @ Model with Mathematics Find an example of dividing a whole
number by a fraction in a newspaper or on the Internet. Write a real-world
problem in which you would divide a whole number by a fraction.

@ H.O.T. Problems Higher Order Thinking

15. @ Find the Error Mariam is solving g + 4.
Find her mistake and correct it.

16. ) Persevere with Problems The Snack Shack is making a batch of
tra|I mix. They use 9 pounds of granola, 9 pounds of mixed nuts, and
9 pounds of yogurt raisins to make the trall mix. They divide the mixture
|nto 14 packages. How much is in each package? Explain.

17. @ Reason Inductively The bag of peanuts shown is on sale for AED 9.30.

The Pep club wants to divide the larger bag into %—pound bags to sell at

football games.
a. How much will it cost to fill one smaller bag?

b. How many pounds of peanuts will be remaining?
¢. How many smaller bags can the club get from one 5-pound bag?

d. Suppose the club wants to sell 25 smaller bags. How many of the larger
bags will they need to purchase? Explain.
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Name My Homework

Extra Practice

Find the reciprocal of each humber.

1 7
18. 0 10 19. 5 20. 8
4 do_,
0™ 0
The veciprocal 1sT0v 10.
Divide. Write in simplest form.
.3 _ 4l 5 L5_
21.275— = ~ 22'5’6_,,, ) 23.3.6
,3_2. s
24§*‘x3
_10 ol
=3 O\r’S,5
24.1076— 25.4.9—7 26.6.3

27. Ibrahim has 6 kilograms of pasta. Each time he makes dinner he uses

% kilograms of pasta. How many dinners can he make?

28. @ Use Math Tools Majed took 4 pumpkin pies to a family gathering.
If he divides each pie into six equal-size slices, how many slices can

he serve?

Copyright © McGraw-Hill Education
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Power UP! Test Practice

29. Aisha is using the recipe shown to make salad dressing for a
salad. She wants to make 20 batches of the recipe. How Salad Dressing

. a 1 .
much vegetable oil and how much vinegar does she need? 3 cup vegetable oi
% CUp Vinegar

. salt and pepper
vegetable oil: to taste

vinegar: ‘ g

30. Zaid has AED 4 to play video games at the mall. Each game
costs a 25-fils to play. Which is a correct method for determining the total
number of games he can play? Select all that apply.

Take the number of dirhams he has and multiply it by 0.25.
Take the number of dirhams he has and divide it by 0.25.
Take the number of dirhams he has and multiply it by 4.
Take the number of dirhams he has and divide it by %.

Spiral Review

Find an equivalent fraction.

2 3 1
M. 5=—+— 32. - =—— 33— = —
3 9 5 20 4 24
5 3 4
34. - =— 35. - =— 36. 0 =——
6 18 4 32 7 28
37. The table shows how far four students walked in 5 minutes. How far A ;
Distance (km)
i ?
did they walk together? ' Khalid %
38. Sixty people can receive a piece of pizza if 5 pizzas are purchased. | Majed %
How many people can receive a slice of pizza if 7 pizzas are purchased? Rachid 2
asni =
3
Hatem %

308 Chapter 4 Multiply and Divide Fractions
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The Number System

Inquiry Lab 2

HOW can using models help you divide one fraction by
<1~ another fraction?

Khalid boughtg kilograms of trail mix from the grocery store. He wants
to divide the trail mix into %—kilogram bags. How many bags can Khalid
make?

What do you know?

What do you need to find?

Divide Fractions

@ Mathematical
Practices
1,3,4

To solve the problem use the division sentence = Z % This shows how many

9
. 8
groups of arein g.
To make a bar diagram that represents the amount of Khalid’s
trail mix, divide the bar into sections.

Shade of the sections to represent g kilogram.
Circle each group of% in the shaded section. Determine the

number of equal groups of %

2.8 8.2 _
There are groups of 5ing: So, 5 9=
Khalid can make bags of trail mix that each weigh —— kilogram.
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Hands;OnYACtivity}2!

3.3

Draw a diagram to find 2" g

Rename so the fractions have common denominators. Since 8 is

a multiple of 4, rename the fraction % as .

Draw a diagram with sections and shade of the sections

to representg kilogram.

Circle each group of% in th<3e shaded section. Determine the

number of equal groups of T

There are groups of% in g

3.3_
50,478—

Hands;OnYActivity]3|

Draw a diagram to find % = 2.

Draw a diagram and shade the sections to represent .

Divide the shaded sections into equal groups.
Write the fraction that names each group. ——

So,%+2=—.

uonesnp3 [IH-MmeI9dW O Wbukdo)
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! R linvestizate )

Collavovate

@ Model with Mathematics Work with a partner. Draw a diagram to
find each quotient.

6.2 _ 4.2 _
1. 5+5= 2.z +¢=
ghow
L.
6.3_ 8 .2_
3.7+7= 4 30757
3.1_ 5.2_
5.2—2— 6.63_
4 . 5 _ 12 .5
7. 5+2= 8. 3+%3

Copyright © McGraw-Hill Education
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f& S\V\nalyzeland|Reflect:

I Collovorate

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

Division Expression = Quotient = Multiplication Sentence

4 | | _ 4 /
CAG 4 Gl
g
9 3 g - 7
2 | 3
10. 3. 1.3
472" %
1 c.2 |
) g " g ' ® () e
1 N2
12. ,,L,,f’(l,’],, |
10 1
13. LS |
noe = 327 Qe A
[ S S |
14. | iXI:? | |

15. @ Reason Inductively Use the table to compare the divisor and dividend to
the value of the quotient. When is the quotient greater than 1?

" Om Your ok
16. @ Make a Conjecture Some quotients in the table are less than 1. Use

the table to write a rule about when the quotient of two fractions will be less
than 1.

17. @ Model with Mathematics Write a story context that involves g + é
Solve the problem and multiply to check your answer.

18. @ HOW can using models help you divide one fraction by another
) ~ fraction?

uonesnp3 [IH-MeI9dW O 1bukdo)
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The Number System

Lesson 7

Divide Fractions

Real-World Link

Murals Three students are painting an art mural. The art mural is
half painted.

WHAT does it mean to multiply
and divide fractions?

@ Mathematical Practices

1. Use the picture after Exercise 4. Divide the painted area into L33, 4.578

3 equal parts.

2. Place an X over each part of the painted area. This represents the
part each student has painted. Then divide the unpainted area into
the same number of parts.

3. What fraction of the whole mural has each student painted?

1

4. So, 1. 3= —— ltisalso true that% X3=—" Compare

and contrast the division problem and the multiplication problem.

C T @ T T 1 [ 7 [ [ 1 [ [ 1.1 [ T

7N I A
2 T T[T T T T T

: (=i 1’l I"lhlvllﬂl‘l)lllllu

L T T {T T d T T T T LTI T T TTTTL

T W T T T T¢T T T T T T T T T T T

LI N T JVT 7 [ - 1 1T J T 1T T T

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

Mostovyi Sergii Igorevich/Shutterstock.com

s

. @ Persevere with Problems @ Use Math Tools

% @ Reason Abstractly @ Attend to Precision

% @ Construct an Argument @ Make Use of Structure

g @ Model with Mathematics Use Repeated Reasoning
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Greatest Common
Factor (GCF)
The GCF of two or move

wumbers is the product of
all common prime factors.

4=2X12

§=2X2X12
The GCFis2 X 2 ov 4. J
./ Sho
Work,
A,
Y.
C.

Words To divide by a fraction, multiply by its reciprocal.
Example Numbers Algebra
5.2_5,3 a.c_a,d
cT3=e %5 > T bxc,whereb,c,andd#o
[ Example

1. Find % = % Write in simplest form.

J

1
Use a model. 1
) & N 2
Model the dividend, 3.
Divide the whole into thirds. [ ;
1.1 | |
>+ 3 means1, how many , :
thirds are in 7 1 1 1
3 3 3
Count the number of%sections 1
.1 2
that are in > S
| |
| |
| |
| |
H_)R(—’
1 \d
1 )
Use an equation. { 5 of another third
1.1
2 37
bl L 1 § 5 | 3
573773 X 1 Multiply by the reciprocal, T
— 3 or 1l Multiply the numerators.
2 2 Multiply the denominators.
111
SO, 2 - 3 12.
.. 3 1 1
Check by multiplying: 5 X 3 = > v

Got 1+7 Do these problems to find out.

2 .
b.gT

-
oo|w
o|w

PPN
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The Number System

2. Write a story context for % -+ % Use a model to solve.

Hind has % kilogram of sunflower seeds. Each day, she feeds
the cardinals in her yard % kilogram of seeds. For how many days

will she be able to feed the cardinals?

2
3 2 o
. A N Model 3 The whole is divided
into six sections. Count the
1 .
number of 3 sections.
— A A A A
1 1 1 1 . 1
6 6 6 6 6 6

So, Hind can feed the cardinals for 4 days.

- \WOW
Got 1+7 Do this problem to find out. So
d. Write a story context for% = % Use a model to solve. A.
( ] () ()
Divide a Fraction by a Whole Number
When you divide a fraction by a whole number, rewrite the whole
number as a fraction. Then divide as with fractions.
Example )
. .5, o e .
3. Find 7 10. Write in simplest form.
5 5 .10 ) : 4 :
7+ 10 = 75T Write the whole number as a fraction with a denominator of 1.
= ; X % Multiply by the reciprocal.
1
= gi 113 Divide 5 and 10 by their GCF, 5. e.
2
5 — i Multiply the numerators.
E 14 Multiply the denominators. p
fg
g Got 1+7 Do these problems to find out.
3 8 .. 4. 12 .
S e.974 f.5.8 9.13.4
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equation % =12=0

Guided|Practice

4. Aiiis making party favors. He is dividing % kilogram of almonds

into 12 packages. Write and solve an equation to find how many
kilograms of almonds are in each package.

To find the number of kilograms in each package, solve the

3,1 . ae 1
=~ 12 = 4 12 Multiply by the reciprocal, 7
1
X 1
= 3/ Divide 3 and 12 by their GCF, 3.
x 12
a
V. Multiply the numerators.
16 Multiply the denominators.

There will be Y kllogram of almonds in each package.

Divide. Write in simplest form. Check by multiplying. (Examples1and 3)

<how \ )
owf
wov

1

1_ 5.2_
Fo= 2 g+5=

INTN

Write a story context for% -+ g. Use a model to solve.
(Example 2)

A neighborhood garden that is % of an acre is to be

divided into 4 equal-size sections. Write and solve an
equation to find the size of each section. (Example 4)

tZ. Building on the Essential Question How is the
process used to divide fractions similar to the process
used to multiply fractions?

316 Chapter 4 Multiply and Divide Fractions

@ Yourself!

How confident ave you about
Aviding fractions? Shade the
ving on the tavget.

0 e o

O 0O 0o g d

‘FMLES Twme to update your Foldavle!
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Name My Homework

Independent]Practice’

Divide. Write in simplest form. Check by multiplying. (Examples 1and 3)

1.1 _ 3.2_ 3.9=
1'872_ 2.4.3— 3.4.9—
<how
Toowe.
1.4_ 1.g_ 1.5_
4.677— 53.8— 63'6_

7. Write a story context for% : % Use a model to solve. (Example 2)

Write and solve an equation. (Example 4)

8. A piece of licorice is to be cut into 10 equal-size pieces. If the length

of the piece of licorice is % meters, how long will each piece of licorice be?

o. @ Use Math Tools To tie-dye one T-shirt, 3 cup of dye

is needed. The table shows the number of cups of each
color of dye in Mr. Rashid’s art class. How many T-shirts
can be made using only orange dye?

Amount of Dye

Color Number

of Cups
3 . red 12
10. @ Reason Abstractly Asma has 7 ton of mulch she is 3
going to divide evenly among 5 flower beds. How much mulch orange 4

will each flower bed contain?
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1. @ Reason Abstractly Complete the Venn ]

. Lo —=6=7

diagram to compare and contrast the division ’
and multiplication problems.

W

@ H.O.T. Problems Higher Order Thinking

12. @ Identify Structure Find two positive fractions with a quotient of g
Give the equivalent multiplication sentence.

13. @ Identify Repeated Reasoning s the quotient% + % greater than

or less than 1? Is the quotient of% = %greater than or less than 1? Explain

your reasoning.

14. @ Persevere with Problems Complete the steps to demonstrate why
you multiply by the reciprocal when dividing fractions. Find r = FE

Rewrite it as
Multiply the numerator and the denominator by the

o|w|a]=

X

reciprocal of .

olw|n|=
O|W| )=

INTN

Simplify the denominator.
Simplify the fraction. — X ==

15. @ Reason Inductively In cooking, 1drop is equal to % of adash.Ifa
recipe calls for % of a dash, write an expression that would give the number of
drops that are needed.
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Name My Homework

Extra Practice

Divide. Write in simplest form. Check by multiplying.

1.2_ 3 1., b 2.3 _
16.573— Z 17.574— 20 18.574—
2737272 s~ s*%
\,\ow\ewov\‘ Sy — E _ L
Hele 4 "20
3 2_¢ | 4oa_a 1
371702 Y 201" 205 Y
2 .5 _ 1.5_ 1.3_
19 772— 20.5.7— 21.4.5—

22. Write a story context for% = % . Use a model to solve.

Write and solve an equation.

David Tring/SuperStock

Copyright © McGraw-Hill Education

23. Arelay race is % kilometer long. Four

athletes will run an equal distance to
complete the relay. How far does each
athlete run?

24. Suad is using % meters of ribbon to make

bows for her party favors. Suad needs to
make 6 bows. What is the length of the
ribbon used for each bow?

25. A recycling company shreds%ton of aluminum each day. The machines can
shred 32 ton aluminum per cycle. How many cycles will be needed to shred

the aluminum?

26. @ Reason Abstractly The recycling company collected %ton of aluminum
last Saturday. If§ ton of aluminum can be shredded each day, how many days

will it take to process what was collected on Saturday?
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Power UP! Test Practice

27. You have 60 CD cases that you would like to store on the shelf shown.

If each CD case is % centimeter wide, is there enough room on the
shelf for the CD cases? Explain your reasoning.

! 24 cm !

28. Which of the following numbers that when divided by % give a result less
than %? Select all that apply.

3 3 6 1
8 16 25 3
Spiral Review
Find the greatest common factor of each pair of numbers.
29. 4 and 8 30. 6and 3 31. 12 and 8
32. 6and 8 33.12and 16 34.9and 15

35. The set department has a 5 meter board. They cut 2 segments that are
1% meters each. How much of the board is left?

36. Ammar’s family is building the goat pen shown. 8m
What is the area of the goat pen?
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The Number System

Lesson 8

Divide Mixed Numbers

- Real-World Link

Copyright © McGraw-Hill Education

WHAT does it mean to multiply

Extreme Geography The deepest point in Earth’s oceans is the and divide fractions?

. L 4 . ,
Mariana Trench, which is located 65 miles beneat? the ocean’s @Mathematical Practices
surface. The average depth of Earth’s oceans is 25 miles. By 1,2,3,4,6,7
contrast, the highest elevation of Earth is Mt. Everest, which is about — S
5% miles high.

1.  Write a division expression to
find how many times as deep
the Mariana Trench is than the
average depth of the ocean.

Mariana Average
Trench Ocean Depth

=

Average
Ocean qupth

Mariana
Trench

3. Rewrite the mixed number 6% as an improper fraction.

4. Rewrite the mixed number 5% as an improper fraction.

?

Mt. Everest

Write a division expression to
find how many times as tall

Mt. Everest is than the average
depth of the ocean.

Mount Average
Everest Ocean Depth

?

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

@ Persevere with Problems
@ Reason Abstractly

@ Construct an Argument
@ Model with Mathematics

@ Use Math Tools

@ Attend to Precision

@ Make Use of Structure
Use Repeated Reasoning

B |
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r
Divide a Mixed Number by a Fraction
Dividing mixed numbers is similar to dividing fractions. To divide
mixed numbers, write the mixed numbers as improper fractions
and then divide as with fractions.

[ Examples ]
. . . 3 . 2
Check by Multiplying 1. Find g
You cam check the answer of 1
Exawple | by wmultiplying the Estimate 2 + 5= 4
tent by the Aivisov. |

e 1§ - o - 3 51 Y Write the mixed number as an improper fraction.
he | 47545
% Z' l ov ‘2 7 5
g * =g X5 Multiply by the reciprocal
4 | J 4 2 A

a5 SN

=g Or 48 Simplify.

Check for Reasonableness 4% =4 v

. 3.4
2. Find37 +¢.
Estimate = e
3.4 4 Write the mixed number as an
o=
4 5 5 improper fraction.
= X Multiply by the reciprocal.
= or —_— Simplify.
o/ Show
‘ Check for Reasonableness = v
A,
Got 1+7 Do these problems to find out.
Y.
Divide. Write in simplest form. Check by multiplying.
3.1 1.3 5.3
c. a.2874 b.22.7 c.58.4

uonedNp3 [lIH-MeIndN @ ybuAdon

322 Chapter 4 Multiply and Divide Fractions



The Number System

Divide by a Mixed Number

To divide a mixed number by another mixed number, change both
mixed numbers to improper fractions. Remember to simplify before
you multiply.

[Examples ]

. |
3. Find 55 + 25.

Estimate 6 ~3=2

1.,1_M.5 /. . |
52 - 22 573 Write mixed numbers as improper fractions.
_n, 2 ‘ .
=3 X 5 Multiply by the reciprocal.
1
_n.z v
=7 X 5 Divide 2 and 2 by the GCF, 2.
1
1 1 A ]
= 5 or 2§ Simplify. Compare to the estimate.
. 2.,3 R T
ll-. Find 43 + 12. How is AViding two mixeA
umbers similoy to Aivui;\a
two fractions?
Estimate - = —_ -
2 . .,3 Write the mixed numbers as an
42 g =t ——
3 4 improper fractions.
Multiply by the reciprocal.
- X Divide by the GCF.
= or = Simplify.
Show \gy,
Check for Reasonableness — = =—=— 1/ A.
= Got 1+7 Do these problems to find out. €.
Y
g 1. 1 ] 5 . 1
% d.45 .23 e.8.22 f. 19 .23 Iy
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much as the average adult female. If the average weight of a
male Giant Panda is 330 pounds, how much does the average
female Giant Panda weigh?

To find the average weight, solve the equation 330 + 1% =

B. The average adult male Giant Panda weighs about 1% times as

330 + 1% = % + % Write the mixed number as an improper fraction.
§€|3—0 X g Multiply by the reciprocal.
55
= 31163( % Divide 330 and 6 by their GCF, 6.
1
275

==—or275 Simplify.

So, the average female Giant Panda weighs about 275 pounds.

Guided|Practice’

Divide. Write in simplest form. Check by multiplying. (Examples 1-4)

1.
1. 357

Show \
ow 'Y
Tove.

1

5 =

4. A box of snack-size cracker packs weighs 28l ounces.

Each snack pack weighs 4% ounces. How many snack

packs are in the box? (Example 5)

5. The soccer team has 16% boxes of wrapping paper left

to sell. If each of the 12 players sells the same amount,
how many boxes should each player sell? (Example 5)

V.
G
N7 7]

mixed numbers?

. Building on the Essential Question How do you divide

2 .1 _ 2. 56 _
2. 25+ 15 = 3. 65+25=
2
e ————
Rate Yourself!

| umdevstomd how to
AlVide mixedA numbers,

%% Great! You're ready to move o

about Aividing mixed
nwuambers.
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| stll hawe some questions

Time to update your Foldable!

n!

}201519dng/sa14 ubisaq
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Name My Homework

Independent|Practice}

Copyright © McGraw-Hill Education

Divide. Write in simplest form. Check by multiplying. (Examples 1-4)

1.0 1.3_ 3.e5_
1.46710— 2.62.4— 3.34.58—
<whow
Toore.
4. The length of a kitchen wall is 24% meters 5. Faiza is cutting a roll of biscuit dough into
Iong.'A border will be placed alor]g thfa wall of slices that are 3 cm thick. If the roll is
the kltcher}’. If the border comes in strips that 1 8
are each 17 meters long, how many strips of 105 cm long, how many slices can
border are needed? (Example 5) he cut? (Example 5)

6. @ Be Precise Refer to the graphic novel frame below for Exercises a—c.

We bought
five 35-kg

\  bags of
\ bird seed. ,

a. What is the total weight of the birdseed they bought?

b. If each smaller bag contains 1—;— kilograms, how many bags can they make?

¢. Will there be any birdseed left over? Explain.

Lesson 8 Divide Mixed Numbers 325



7. @ Identify Structure Complete the steps in dividing mixed numbers.

Yes

R

Write the whole wumber as a

‘_ Divide MixeA Numbers _}
Is ome of the numbers o whole number?

) :J> Write the mixed wamber(s)
Write the

Multiply as with

@ H.O.T. Problems Higher Order Thinking

No

<5

As

<

of the Avisov.

<L

8. @ Which One Doesn’t Belong? Select the expression that has a quotient
greater than 1. Explain your reasoning.

. Simplidy.

0. @ Persevere with Problems Without dividing, explain whether 5% + 32 is

greater than or less than 5% = 2%.

10. @ Reason Inductively Without doing the math, determine which is greater,
40 - 7 Or 40 + 7 Explain your reasoning.

326 Chapter 4 Multiply and Divide Fractions

Lractions.
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Name My Homework

Extra Practice

Divide. Write in simplest form. Check by multiplying.

MedicalRF.com

Copyright © McGraw-Hill Education

1".

17.

20.

21.

22.

1. ,_ 922 . Lo
55+2= 23 12. 3+ 45 = 13. 6 + 2, =

1. 31 3.1
15. 65 + 3, = 16. 87 + 25 =

ERNpL I 3 493 2.2
3g+lg= 18. 65 + 27 = 19. 45 + 25 =

E3731 A human has 46 chromosomes. This is 5% times
the number of chromosomes of a fruit fly. Write a division
expression to find how many chromosomes a fruit fly has.

@ Reason Abstractly How many %—kilogram bags of trail mix can be

made from 6% kilograms of trail mix? Write a division expression.

Aisha is setting tiles along the baseboard in her bathroom. One side of
the bathroom is 18% feet. Each tile is 1% feet long. How many tiles does

she need for this section?
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Power UP! Test Practice

23. You have a shelf that holds 25% pounds. How many 1%—pound books can the

shelf hold? Explain your response.

24, Sort the expressions listed at the right into the appropriate bins. 2 . _3 2 . .8
75 +55; | 65+ 6
3 8 3 12
: : : 26,3 1. ,2
Quotient Quotient Quotient 33 ar GZ 53 = 4;
Less Than 1 Equal to 1 Greater Than 1 1T . 1 1. 1
4 .91 | g3 . g2
123 = 84 88 : 89
Spiral Review
Multiply. Write in simplest form.
3 1= 3o = 11
25'ZX1_ 26.7><2— 27.2x2_
LI 2.1 _ 342_
ZS.EXZ_ 29.5><4_ 30.4><3_
31. Shaima is planting corn on her farm. What is the area of cornfield?
%kn
%km

328 cChapter 4 Multiply and Divide Fractions
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illiam Ryall

(t)Pixtal/age fotostock; (b}
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ST
CENTURY CAREER

in Culinary Arts

The Number System

Pastry Chef

Are you creative in the kitchen? Do you enjoy sharing
your creations with others? If so, a career as a pastry
chef might be perfect for you. Pastry chefs can have
different responsibilities, such as creating desserts and
dessert menus for restaurants; baking breads, pies, and
cakes for neighborhood bakeries; or producing pastries
and baked goods for grocery stores. Pastry chefs are not
only artistic, but they are also precise and understand
mathematics and the chemistry of the ingredients that
they are using.

Is This the Career
for You?

Are you interested in a career
as a pastry chef? Take some

of the following courses in

high school to get you started in
the right direction.

@ Algebra

@ Chemistry

4 Culinary Operations

@ Food Science Technology

Find out how math relates to
a career in Culinary Arts.

~ P

329



@ You be the Pastry Chef!

Use the information in the recipes below to solve each problem.

1. A chefis making only half of the frosting 4. For a wedding, a pastry chef is increasing
recipe. How much cream of tartar is the cake recipe by 45 times. How much

needed? How much granulated sugar is .
9 9 butter is needed? flour?

5
needed: 5. The recipe is increased to make 1% times
2. The petits fours recipe is doubled. How the number of petits four than the original
o recipe. How much vanilla extract is needed
much milk is needed for the cake? for the cake and the frosting? Justify your
procedure.

3. Ifthe frosting recipe is tripled, how much
water is needed? Justify your procedure.

Petiks Fours Frosting

comulaked SWgAY
2 cups 9 o boko Petits Fours Cake
\ cream 0
1 veaspoon |
cxees 1 cup buttey, melted 7 easpoon salt
1L cugs wrker ]

: i < cup milk
|\ cwp eowAeveA SWgAY; sifred | cup shovtening &

: up gromulated sugaw
L teaspoom yomillan extvact | cwp g
2

wmonA extvact

% e99 whites

| +easpoon vamilla extvact
1 veaspoon A
’ L - flour
15 cups all-puvpose

2 teaspoous baking powdev

O y
@ Career Project | List the stveugths v,
hawve that woula help

70U succeed in this
source to research a career as a pastry chef. Write a paragraph that Cawveey,

summarizes your findings.

It’s time to update your career portfolio! Use the Internet or another

(]
uonedNp3 [lIH-MeIndN @ ybuAdon
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ChapterjReview

Vocabulary Check

Fill in the blank with the correct vocabulary term. Thenthe word that
completes the sentence in the word search.

NWVBCHHRODMDCVPHHPRMRM
ROTCAFNOMMOCTSETATERGE I
K1 I 0OSPYKJMLBIYZSQ@OMREB X
HDOTMJCGTPHIJSCDBTFETEHME
plFlE(z[cirl{T[alrlalufc]y[al¥[T[alc]r{v]u[D
GEHCYABHSJGVGSSNIDESG GNN
XUNI1PFRACCOONEVPBNCEFEU
EMJOCMWFNSPVLDRXIOBOLM
HNGKMSNURVTPTOPDATIBLBB
XOWTG I I OKEMNCVUL I TYZIE
BZTFWMNX I I PAYBWETFAGNTR
g AXSYKYCASTLOIWZXMREKTLAT
E TEJKQOLPTXCFRISTKTLAPEK
f ROTAREMUNOMAQPGNCI YXMT
: YHWDNXJSMXRXRUMOGNBRO I
£ MFFTBDYNAPRGIFJIMUFICA

1. A number that has a whole 6.

number part and a fraction part

A isa
number that represents part of
a whole or part of a set.

isa
2. The B g vAvith a denominato:so? 1US:itrate
the greatest of the common '
factors of two or more numbers. 8. A fraction with a numerator
hat i h |
3. The product of a number and its at greater.t 7 9r equa
to the denominator is
is one.
an
4. The number above the fraction
9. are
is th
baris the numbers that are easy to divide
5. The number below the fraction mentally.
bar is the 10. A fraction in which the GCF of

the numerator and the
denominator is 1is written

=

<
<
<
<

<
>
<
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Key Concept Check

Use Your [LITE]

Use your Foldable to help review the chapter.

Exawmple

Example

fraction x mixed number mixed number + fraction

Got it?

The problems below may or may not contain an error. If the problem is
correct, write a “v’” by the answer. If the problem is not correct, write an
“X” over the answer and correct the problem.

1 _ 5_ 41 3_
1.13x§_)§ 2.16x 2 =19 3.35x3=15

D
oo|oul
|
»lw
[$)]
w
w|N
NN
o|o
Il
IN
[G1N)
(<)}
N
I
|
—

uoneINP3 [IH-MEIHIN O 1BLAdO)

332 Chapter 4 Multiply and Divide Fractions



11111 T 11T T 1D

Power Up! performance Task

Road Trip

Rashid’s family is traveling across the country to visit relatives. Mr. Rashid set the

cruise control and drove at a constant speed for 622% miles. He took breaks, but
remained at an average constant speed when driving. Some of the data related to the
trip appear in the table below.

3 4 5 6 9 &

3 1 1 1
1SGZ a 311Z b 56OZ 6225

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

Part A
What is Mr. Rashid’s rate of speed in miles per hour? Express your answer as a
fraction or a mixed number.

Part B
Using the answer from Part A, find the missing values in the table. Express your
answer as a fraction or a mixed number.

Part C
Graph the ordered pairs from the completed table on a coordinate plane. How far
will Rashid’s family have traveled after 15 hours?

Part D

The following year, Mr. Rashid rents a vehicle for the same trip. The speedometer
in this vehicle registers speeds in kilometers per hour instead of miles per hour.
He wants to drive at a constant rate of 70 miles per hour. What is the maximum
speed in kilometers per hour that he can drive to not exceed a rate of 70 miles
per hour? Express your answer as a mixed number. Recall that 1 mile

is approximately equal to 1% kilometers.

Copyright © McGraw-Hill Education
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72,
HeaY)
A7)

////"' 7,

Answering the Essential Question

Use what you learned about multiplying and dividing fractions to complete
the graphic organizer.

// 7/'//) ° °
TEssentlaI Question
\ s —

\"--P--J
WHAT does it mean to multiply

and divide fractions?

Is the answer less thaw ov
Opevation Dividend amd Divisor greater than the Aividend?
Provide am example.

wultiply lwb\o\e nwumbey by whele number

wultiply J(lvo\cﬁou by fraction

whole number by whole numbver

k\‘l\l‘lde

fraction by fraction

§ Awvide

(2] Answer the Essential Question. WHAT does it mean to multiply and
divide fractions?

334 cChapter 4 Multiply and Divide Fractions
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Work Mats

|

| | | | .
1 1 1 1 -
6 7 8 9
| | | | .
1 1 1 1 .
| | | | .
1 1 1 1 .
| | | | | | | |
1 1 1 I 1 1 1 T

Name

0
- |
- 1
~ |
- 1
<] |
=1 1
=11 =10
<] |
=1 1
<] |
=~ 1

—
—

| | | | | | | | o
| | | | 1 | | |
| | | | | | | |
| | | | | | | |
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wM1

Number Lines



Work Mats

Name

wWM2

10

First Quadrant Grids

10
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Name

Coordinate Planes

WM3

S1BIA JHOM



Work Mats

Name

/ °Celsius \

100°

80°

60°

40°

20°

-20°

110°

90°

50°

30°

-10°

WM4 Thermometers

/ °Fahrenheit\

120°

00 - A: —
o (@) (@) (@)
[} o [} o

~
(@)
[}

o
Oooo

I
N
o

o

-

&K\
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FOLDL\BLES@) Study/Organizers

What Are Foldables and How Do | Create Them?

Foldables are three-dimensional graphic organizers that help you create study
guides for each chapter in your book.

Step 1 Go to the back of your book to find the Foldable for the chapter you are
currently studying. Follow the cutting and assembly instructions at the top of

the page.

Step 2 Go to the Key Concept Check at the end of the chapter you are currently

studying. Match up the tabs and attach your Foldable to this page. Dotted tabs
show where to place your Foldable. Striped tabs indicate where to tape the

Foldable.

Kay Concepr Check

Use Yaur fFousns:]

Lse par Al

T N o
> :

Popeties o iy %

TITITITIIIITIIITT I ST T IIT T 77777777 I 77, T

> pmnertiuo.!ﬁmwnaﬂea e o

P cach evpression witn g
L 2ien s g

Sty /._a,,z,

B Bdeiy

SOk euaraszion.

& X b g < W

S Mt LE B3
v.q“//l \“""n.u._,,
3

393

B Sk b,

How Will | Know When to Use - X
My Foldable? Rate Yourself!
How well A0 you understana

When it’s time to work on your Foldable, you will see a pevcent amd propoviions?
Foldables logo at the bottom of the Rate Yourself! box on Civcle the image  that
the Guided Practice pages. This lets you know that it is time applies.
to update it with concepts from that lesson. Once you’ve O P )
completed your Foldable, use it to study for the chapter test. W

Cear Somewhat No So

Clear Clear

F WRLETE Time to update your Folnb\e!

>
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How Do | Complete My Foldable?

No two Foldables in your book will look alike. However, some will ask you to fill in
similar information. Below are some of the instructions you’ll see as you complete
your Foldable. HAVE FUN learning math using Foldables!

Instructions and what they mean f‘{m
Best Used to... Complete the sentence explaining

when the concept should be used.
Definition Write a definition in your own words.
Description Describe the concept using words.
Equation Write an equation that uses the concept.

You may use one already in the text or you
can make up your own.

Exawple Write an example about the concept. You may use
one already in the text or you can make up your own.

Fovmulas Write a formula that uses the concept. You may use
one already in the text.

How Ao | ,.7 Explain the steps involved in the concept.

Models Draw a model to illustrate the concept.

Picture Draw a picture to illustrate the concept.

Solve

Algebvaically Write and solve an equation that uses the concept.
Sywbols Write or use the symbols that pertain to the concept.

Write About I+ Write a definition or description in your own words.

Wovdas Write the words that pertain to the concept.
Meet Foldables Author Dinah Zike < E
Dinah Zike is known for designing hands-on FolAavles! %

manipulatives that are used nationally and
internationally by teachers and parents. Dinah
is an explosion of energy and ideas. Her
excitement and joy for learning inspires
everyone she touches.

“uoneanp3 [IH-MeI9OW O 1BuAdon
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cut on all dashed lines D fold on all solid lines \ \d j tape to page 82 FOLDABLES@‘

g

numbers  diagram

AMMMMINNIDIDIDIDIY
ALAAAAAADADNAANNN

Chapter 1Foldable FL3




Foldables

FL4 Chapter 1Foldable

-

—_— e — —

cut on all dashed lines D fold on all solid lines

Write Avout I+

Write Avout I+

lN \SI tape to page 82
<

Write Avout I+

Write Avout I+

OLDABLES

‘page 82 -

Tab1 I IPH

’
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Fractions, Decimals, and Percents N

R R R T TTE TETTTETETTTE TR TR RTERRTTTRXERNNY

N

OL cut on all dashed lines [} fold on all solid lines lN \d tape to page 166 FOLDABLES‘D

percents and fractions

percents and decimals

percent of a number

Chapter 2 Foldable FL5
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Foldables

FL6 Chapter 2 Foldable

cut on all dashed lines

Write Avout I+

Write Avout I+

Write About I+

D fold on all solid lines

L

N \3 tape to page 166

w

FoLDABLES

[ page e L
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Sl Base Units

Quantity ‘ Unit ‘ Unit Abbreviation
Length meter m
Mass kilogram kg

L Time second S

S| Derived Units

Unit
Quantity Unit Symbol Expressed in
Base Units

Area meters squared m2 m?2
Volume meters cubed m3 m3

. kilograms per 3 3
Density mefercubed kg/m kg/m
Velocity meters per second m/s m/s
. meters per second 2 2
Acceleration squared m/s m/s

Unit System Equivalents

Type of Measurement Equivalent

Length 1in =254 cm
1yd =091 m
1 mi = 1.61km
Mass and weight 10z=2835¢g
11b = 0.45 kg
1ton (short) = 0.91 tonnes (metric tons)
4
1b=7—N
Volume 1in3 =16.39 cm3
1gt=0.95L
1gal =378L
Area 1in2 = 6.45 cm?
1yd? = 0.83 m?

1mi2 = 2.59 km?
1 acre = 0.40 hectares

Copyright © McGraw-Hill Education

Temperature °c — %
K =°C+ 273

Reference Tables R1



'........'.‘_

® o 0 060 00 .. - o®
%% 000000000a®
Prefix ientifi i Example
femto f 10715 femtosecond (fs)
pico p 10712 picometer (pm)
nano n 107° nanometer (nm)
micro U 1076 microgram (ug)
milli m 1073 milliamps (mA)
centi C 1072 centimeter (cm)
deci d 107" deciliter (dL)
deka da 10 decaliter (dam)
hecto h 102 hectometer (hL)
kilo k 103 kilometer (km)
mega M 109 megagram (Mg)
giga G 10° gigameter (Gm)
tera T 1012 terahertz (THz)
. peta P lﬁ petasecond (Ps)
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