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Complete these exercises to review skills you will need
for this madule.

Simplify Fractions

EXAMPLE  Simplify .‘3% List all the factors of the numerator
15:1 @ 515 and denominator.

24:1,2,(9).4,6,8,12,24 Circle the greatest common factor (GCF).
15:5_ 5 Divide the numerator and denominator
378

by the GCF.
Write each fraction in simplest form.
1.5 2. % . L 4

16 45 1%
5- “_ 60 n 7. E .-

Write Equivalent Fractions

EXAMPLE % - gL; Multiply the numerator and denominator by the same
- number to find an equivalent fraction.

Dwide the numerator and denominator by the same
number to find an equivalent fraction.

§.
:
i
:
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LESSON

601 Ratios

Representing Ratios with Models

For example, the ratio of star-shaped beads to moon-shaped beads
inabraceletis3to 1.

‘A Write the ratio of moon beads to star beads.
B Write the ratio of moon beads to all the beads.
(€ Ifthe bracelet has 2 moon beads, how many star beads does it have?

If the bracelet has 9 star beads, how many moon beads does it have?
How do you know?

Reflect
1. Make a Prediction Write a rule that you can use to find the number
of star beads in a bracedet when you know the number of moon beads.
Then write a rule that you can use to find the number of moon beads
when you know the number of star beads.

2. Make a Prediction Write a rule that you can use to find the total number
of beads in a bracelet when you know the number of moon beads.

A ratlo is a comparison of two quantities. It shows how many times H
as great one quantity is than another.
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Writing Ratios
The numbers in a ratio are called terms. A ratio can be written in several
different ways.

S

5 dogs to 3 cats 5to3 5:3 3

A ratio can compare a part to a part, a part to the whole, or the whole to a part.

A Write the ratio of comedies to dramas
in three different ways.

PN
Whaat is the ratio of
videos that are dramas
10 videos that are not
dramas? Is this a part
t0 part or pat to
whale atio?

part to part

B:3 % B comedies to 3 dramas

B Write the ratio of dramas to total videos
in three different ways.

part to whole

3 dramas to 14 total videos

The total number of videos
~— B8 +3+2+1=14

3:14 3

14
E Reflect

3. Analyze Relationships Describe the relationship between the drama
videos and the science fiction videos.

4. Analyze Relationships The ratio of floor seats to bakony seats in a
theater is 20 : 1. Does this theater have more floor seats or more balcony
seats? How do you know?

g

| @Mne each ratio in three different ways. Party Mix
‘ : Makes 8 cups
| 5. bagel chips to peanuts 3 cups pretzels

3 cups bagel chips
1 cup cheese crackers

7. cheese crackers to peanuts | cup peanuts

|

6. total party mix to pretzels

- —
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Ot Aot soummer
PO RO

T — g N M 0 B Peding Corpany

© Saaghtes ViTin Hurreat Pubiiiveg Coopasny

Equivalent Ratios
Equivalent ratios are ratios that name the same 7% 2 Ay
comparison. You can find equivalent ratios by using 2 4 8 2
24 [
s

a table or by multiplying or dividing both terms of a7 14 \
ratio by the same number. So, equivalent ratios have < 2" v 4
a multiplicative relationship.

A ratio with terms that have no common factors is said to be in simplest form.

YR.‘ \' LB
6.RP.3, 6.RP3a

EXAMPLE 2 worlg womt

You make 5 cups of punch by mixing 3 cups of cranberry juice with 2 cups
of apple juice. How much cranberry juice and how much apple juice do
you need to make four times the original recipe?

Method 1 Use atable.

Multiply both terms of
the original ratio by the
same number to find an

STEP 1 = Make a table comparing the number
of cups of cranberry juice and apple
juice needed to make two times,
three times, and four times the _ Oquva ‘;’" ratio.

original recipe. \)

Ix2 3Ix3 3x4

! ! i
Cranberry Juice 3 6 9 12
Apple Juice 2 4 6

1 f 1

2x2 2x3 2x4

STEP2 | Write the original ratio and the ratio that shows
the amount of cranberry juice and apple juice
needed to make four times the original recipe.

3 12
2 8

0 You will need 12 cups of cranberry juice and 8 cups of apple juice.
Method 2 Multiply both terms of the ratio by the same number,

STEP 1 | Write the original ratio in fraction form.

3
2

STEP2 | Multiply the numerator and denominator by the same number.

ﬁ&m

The rattio of apple juice to
grape juice inarecipe is 8
cups to 10 cups What is
this ratio in simgplest
form? Explain.

To make four times the original recipe, multiply by 4.

B

lml:‘

3
2

To make four times the original recipe, you will need 12 cups of

o cranberry juice and 8 cups of apple juice.
Lesson&l 151



\ Write three ratios equivalent to the given ratio.
s. & 9. °

0 2

The number of dogs compared to the number of cats in an apartment
complex is represented by the model shown. (Explore Activity)

1. Write a ratio that compares the number of dogs to d
the number of cats.

2. |If there are 15 cats in the apartment complex, how
many dogs are there?

15 = = dogs
3. How many cats are there if there are 5 dogs in the apartment complex?

5 x = cats

4. The only pets in the apartment complex are cats and dogs. If there are 10

L4464

dogs, how many pets are there?
Dana's Dozen Muffins
a The contents of Dana’s box of muffins are shown. Write each ratio in 5 com
three different ways. (Ecample 1) 4bean
5. banana nut muffins to corm muffins 2 banana nut
6. corn muffins to total muffins 15 i
g Vocabulary Write three equivalent ratios for the given ratio.
Circle the simplest form of the ratio. (Example 2)
10 14 4
7. 3 8. 3 9. y
10. Use an example to describe the multiplicative relationship between two

equivalent ratios.
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6.1 Independent Practice

53 6.7r1, 6.RP3, 6.0P3a

erte three ratios equivalent to the ratio described in each situation,
11. The ratio of cups of water to cups of milk in a recipe is 1to 3.

12. The ratio of boys to girls on the busis 7.

3. In each bouguet of flowers, there are 4 roses and 6 white carnations,
- Complete the table to find how many roses and carnations there are in
4 bouquets of flowers.

Roses 4

Carnations 6

14. Ed s using the recipe shown to make fruit salad. He wants to use
30 diced strawberries in his fruit salad. How many bananas, apples,
and pears should Ed use in his fruit salad?

15. Acollector has 120 movie posters and 100 band posters. She wants
to sell 24 movie posters but still have her poster collection maintain
the same ratio of 120 : 100. If she sells 24 movie posters, how many band
posters should she sell? Explain.

Fruit Salad Recipe

4 bananas, diced

3 apples, diced

6 pears, diced

10 strawberries, diced

16. Bob needs to mix 2 cups of orange juice concentrate with 3.5 cups of
water to make orange juice. Bob has 6 cups of concentrate. How much
orange juice can he make?

© Saaghtes Villin Hareet Pubiveg Company

17. Multistep The ratio of North American butterflies to South American

butterflies at a butterfly park is 5 : 3. The ratio of South American butterflies

to European butterflies is 3 : 2. There are 30 North American butterflies at

the butterfly park.
a. How many South American butterflies are there?
b. How many European butterflies are there?
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6.2 Rates e

LESSON

6.RP.3, 6.RP3D

EXPLORE ACTIVITY ® ) sre2, 6.mr30
Using Rates to Compare Prices

Arate is a comparison of two quantities that have different units.

Chris drove 107 miles in two hours. This can be expressed as the rate The rate is 107 mies
shown at the right. Notice that the units are different: miles and hours. 2 howrs

Shana is at the grocery store comparing two brands of juice. Brand A costs
$3.84 for a 16-ounce bottle. Brand B costs $4.50 for a 25-ounce bottle.

To compare the costs, Shana must compare prices for equal amounts of juice.
How can she do this?

s‘o Complete the tables.

Brand A | Brand B
Ounces Price ($) ‘ Ounces Price ($)
=2 16 3.84 =2 =5 25 450 +5
8 1.92 5
=2 ] =2 =5 -5
4 1
=2 =2
2

‘B BrandAcosts$
€ Which brand is the better buy? Why?

Reflect
1. Analyze Relationships Describe another methad to compare the costs.

per ounce. Brand B costs § per ounce.

Lesson 62155

Calculating Unit Rates

A unit rate is a rate in which the second quantity is one unit. When the first
quantity in a unit rate is an amount of money, the unit rate is sometimes called
a unit price or it cost.

EXAMPLE 1

| e.mP2

@ Gerald pays $90 for 6 yoga classes. What is the cost per class?

Use the information in the problem to write a rate: —?:—;ﬂ

Yoga Classes

Tofind the unit rate, divide both quantities 0
- -;m;;’gas in the rate by the same number so that the $50 515
C as sacond quantityis 1. T = Tdes
for Gerald's yoga classes cost $15 per class. -6 A
B The cost of 2 cartons of milk is $5.50. <
— What is the unit price? 55{ $2.75
2 1 cart
The unit price is $2.75 per carton of milk. carto\m /c' on
- € Acuise ship travels 20 miles in 50 minutes. +50
The first quantity How far does the ship travel per minute? 20 rhiles 0.4 mile
Inaunitratecan . v bk
LM less than 1. The ship travels 0.4 mile per minute. s e

50

ect
ﬁ: Multiple Representations Explain how you could use a diagram like
the one shown below to find the unit rate in (& . Then complete the

diagram to find the unit rate.

$90

a—
1 yoga class -
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|
\

3. There are 156 players on 13 teams. How many players are on each

team? players per team
\

Problem Solving with Unit Rates

You can solve rate problems by using a unit rate or by using equivalent rates.

ol
EXAMPLE 2 (05 ) 6.RP3, 6.AP3b
At a summer camp, the campers are divided into groups. Each group has

16 campers and 2 cabins. How many cabins are needed for 112 campers?
Method 1  Find the unit rate. How many campers per cabin?

/7N
16 campers B campers
2 cabins ;cabin

y ol
£

Divide to find the unit rate.

There are 8 campers per cabin.

Divide to find the number of
cabins.

112 campers

= 14 cabins
8 campers per cahin

Method 2 Use equivalent rates.

/N
16 campers 112 campers
“2cabins V4 cabins
A

The camp needs 14 cabins.
Check Use a diagram to check the unit rate if there are 16 campers in

2 cabins. Then, use the unit rate to check if 14 cabins is a reasonable number
for 112 campers.

16 campers

2 cabins

S
8 campers

The unit rate of B campers per cabin is reasonable. You can multiply
14 cabins by 8 campers per cabin to find that there would be enough room for
112 campers.

—_—
8 campers

.

Petra jogs 3 miles in 27 minutes. At this rate, how long would it take
her to jog 5 miles? Show your work.

Guided Practice

Mason’s favorite brand of peanut butter is available in two sizes. Each size and
its price are shown in the table, Use the table for 1 and 2. (Euplore Activity)

1. What is the unit rate for each size of peanut butter?

per ounce ‘ Size (02) | Price ($)

Regular: §
) | Regular | 16 136
Family size: § per ounce Family Size 40 7.60
2. Which size is the better buy?
10
3. Martin charges $10 for every 5 bags of leaves he /\s

rakes. Last weekend, he raked 24 bags of leaves.
How much money did he eam? (Example 1)

for 24 bags of leaves

Find the unit rate. (Example 1)

4. Lisa walked 48 blocks in 3 hours. 5. Gordon types 1,800 words in 25 minutes.

blocks per hour words per minute

6. A particular frozen yogurt has 75 calories in 2 ounces. How many calories
are in B ounces of the yogurt? (Example 2)

7. The cost of 10 oranges is $1. What is the cost of 5 dozen oranges?
(Example 2)

8. How can you use a rate to compare the costs of two boxes of cereal that
are different sizes?

158 vnna
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Name Class Date

6.2 Independent Practice

B3 s.re2, 6093, 6.RP3b

aryn and Alastair both mow lawns, Each charges a flat fee to mow a lawn.
table shows the number of lawns mowed in the past week, the time
spent mowing lawns, and the money earned.

Number of Lawns Time Spent Mowing
! Mowed | Lawns (in hours) L
Taryn 9 75 $11250
Alastair 7 5 $122.50

9. How much does Taryn charge to mow a lawn?
10. How much does Alastair charge to mow a lawn?

11.  Who earns more per hour, Taryn or Alastair?

12. What If? If Taryn and Alastair want to earn an additional $735 each, how
many additional hours will each spend mowing lawns? Assume each
mows at the rate shown in the table and charges by the hour. Explain.

Multistep Tomas makes balloon sculptures at a circus. In 180 minutes,
he uses 252 balloons to make 36 identical balloon sculptures,

a. How many minutes does it take to make one balloon
sculpture? How many balloons are used in one sculpture?

b. What is Tomas's unit rate for balloons used per minute?

¢. Complete the diagram to find out how many balloons he
will use in 10 minutes.

S—

——~—
Balloons

per minute .
s [ T T T[]

ﬁ,——"
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a“‘g Using Ratios and

Rates to Solve
Problems

EXPLORE ACTVITY 1 ) ) eresa
Using Tables to Compare Ratios

Anna’s recipe for lemonade calls for 2 cups of lemonade concentrate and
3 cups of water. Balley's recipe calls for 3 cups of lemonade concentrate and

5 cups of water.

@ In Anna's recipe, the ratio of concentrate to water is

Use equivalent ratios to complete the table.

2x 2 2x |2x

Concentrate (c) 2 4
Water (¢) 3 9 15
Ix 2 Ix3 Ix 56

B InBailey’s recipe, the ratio of concentrate to water is

Use equivalent ratios to complete the table.

Ix3 Ix4 3IX

Concentrate (c) 3 9 12

Water (c) s 25
Sx3 S§Sx |Sx

€ Find two columns, one in each table, in which the amount of water is
the same. Circle these two columns.

U Whose recipe makes stronger lemonade? How do you know?

B Compare the ratios: {—g () ;95 % O ;

Lesson 63 161
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EXPLORE ACTIVITY 1 (contd) o
' EXPLORE ACTVITY 2 W) G cwes
E Reflect
| 1. Analyze Relationships Suppose each person pours herself one cup H 'ctl'
‘ of the lemonade she made. How much concentrate is in each person's us"" Rctes to Mﬂ ke P'edl ons
cup? How do you know? You can represent rates on a double number line to make predictions.
Janet drives from Clarkson to Humbolt in 2 hours. Suppose Janet drives
for 10 hours. If she maintains the same driving rate, can she drive more
than 600 miles? Justify your answer,
- 2
Comparing Ratios

You can use equivalent ratios to solve real-world problems.

E The double number line shows the number of miles Janet Miles o

o drives in various amounts of time. [ ! }2 ni‘ ”i. “I. T -
A fruit and nut bar recipe calls for 4 cups of chopped nuts and 6 cups of A Explain how Janet's rate for two hours is Mows & 2 H 6 s 10
dried fruit. When Tonya made a batch of these bars, she used 6 cups of )
represented on the double number line.
chopped nuts and 9 cups of dried fruit. Did Tonya use the correct ratio
of nuts to fruit?
STEP1 | Find the ratio of nuts to fruit in the recipe.
4
3 # cups of nuts to 6 cups of fruit B Describe the relationship between Janet's rate for two hours and the
other rates shown on the double number line.
STEP2 | Find the ratio of nuts to fruit that Tonya used. | | 22 amultiple
- - of 8and 9, so find
g 6 cups of nuts to 9 cups of fruit equivalent ratios
with 18 inthe
STEP3 | Find equivalent ratios -~ , X2~ \ Second term
that hgve the same 2 : ; g’ . é 2 € Complete the number line.
SCNG Seemm, N N § § D At this rate, can Janet drive more than 600 miles in 10 hours? Explain.
il 12 12 3 ?
Mathematical Practices 18 18 5 5
Explain how you compare o | « .
two ratios $0.check ¥ they The ratios 3 and  are e.qur».v'alem~ So, Tonya used the same ratio of 2 = Reflect
are equivalent nuts to fruit that was given in the recipe. § g 3. Infifteen minutes. Lena can finish 2 math 0 s ‘
k| = - u N Minutes 1
: ’lA . § s homework problems. How many math i I N
{ * ? r T T T T 1
. TURN ‘ - problems can she finish in 75 minutes? Use a Problems
YOUR TOF - g double number line to find the answer. - |
@;. In the science club, there are 2 sixth-graders for every 3 seventh-graders. | g o
At this year's science fair, there were 7 projects by sixth-graders for |
every 12 projects by seventh-graders. Is the ratio of sixth-graders to ‘ 4. How is using a double number line similar to finding equivalent ratios?
| seventh-graders in the science club equivalent to the ratio of science ‘
) fair projects by sixth-graders to projects by seventh-graders? Explain. ’
J
_’/’ -
Lesson 63 163
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1. Celeste is making fruit baskets for her service dlub to take to a local
hospital. The directions say tofill the boxes using 5 apples for every
6 oranges. Celeste is filling her baskets with 2 apples for every 3 oranges.
(Explore Activity 1)

a. Complete the tables to find equivalent ratios.

Apples 5 Apples 2
Oranges 6 Oranges 3
b. Compare the ratios. Is Celeste using the correct ratio of apples to
oranges?

7 bananas and 9 oranges. Did Neha and Danéel use the same ratio of
bananas to oranges? If not, who used the greater ratio of bananas to
oranges? (Example 1)

q 2. Nehaused 4 bananas and 5 oranges in her fruit salad. Daniel used

3. Tim is afirst grader and reads 28 words per minute. Assuming he
maintains the same rate, use the double number line to find how
many words he can read in 5 minutes. (Explore Activity 2)

— —

4. A cafeteria sells 30 drinks every 15 minutes. Predict how many drinks the
cafeteria sells every hour. (Explore Activity 2)

@ sssenmiac quesrion cuecm

5. Explain how to compare two ratios.

164 unit3
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Name Class

6.3 Independent Practice

E 6. Gina's art teacher mixes 9 pints of yellow paint with 6 pints of blue paint
to create green paint. Gina mixes 4 pints of yellow paint with 3 pints
of blue paint. Did Gina use the same ratio of yellow paint to blue paint
instructed by her teacher? Explain.

7. The Suarez family paid $15.75 for 3 movie tickets. How much would they
have paid for 12 tickets?

8. A grocery store sells snacks by weight. A six-ounce bag of mixed nuts
costs $3.60. Predict the cost of a two-ounce bag.

9. The Martin family’s truck gets an average of 25 miles per gallon. Predict
how many miles they can drive using 7 gallons of gas.

E 10. Multistep The table shows two cell phone plans that offer free minutes
for each given number of paid minutes used. Pablo has Plan A and Sam

has Plan B.

a. What is Pablo’s ratio of free to paid minutes?

Cell Phone Plans
PlanA  PlanB
b. What is Sam's ratio of free to paid minutes? _Freeminutes 2 8
Paid minutes 10 25
€. Does Pablo's cell phone plan offer the same ratio of free to paid
§ minutes as Sam’s? Explain.
E 11. Consumer Math A store has apples on sale for $3.00 for 2 pounds. How
g many pounds of apples can you buy for $97 If an apple is approximately 5
. ounces, how many apples can you buy for $97 Explain your reasoning.
i
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6.1 Ratios
Use the table to find each ratio.

1. whitesockstobrownsocks

white black  blue  brown

2. blue socksto nonbluesocks
8 3 4 5

3. black socks to all of the socks

4. Find two ratios equivalent to the ratio in Exercise 1.

6.2 Rates
Find each rate.

5. Earl runs 75 meters in 30 seconds. How many meters does Earl
run per second?

6. The cost of 3 scarves is $26.25. What is the unit price?

6.3 Using Ratios and Rates to Solve Problems

7. Danny charges $35 for 3 hours of swimming lessons. Martin charges
$24 for 2 hours of swimming lessons. Who offers a better deal?

8. There are 32 fermale performers in a dance recital. The ratio of men
to women is 3:8. How many men are in the dance recital?

@) essenmaquesmion

\ﬁ 9. How can you use ratios and rates to solve problems?

MODULE 6 MIXED REVIEW

Assessment
Readiness

[2] selected Response

1. Which ratio is not equivalent to the other
three?

2 12
® 3 © 3
6 8
®3 ®© 5
2. Alifeguard received 15 hours of first aid
training and 10 hours of cardiopulmonary
resuscitation (CPR) training. What is the

ratio of hours of CPR training to hours of
first aid training?

® 1510 © 105
® 1525 © 2515

3. Jerry bought 4 DVDs for $25.20. What was

the unit rate?
@® $3.15 © 630
® $4.20 © $8.40

4. There are 1,920 fence posts used in a
12-kilometer stretch of fence. How many
fence posts are used in 1 kilometer of fence?
@ 150 © 155
® 160 © 180

5. Sheila can ride her bicycle 6,000 meters

in 15 minutes. How far can she ride her
bicycle in 2 minutes?
@ 400 meters  (© B00 meters

(® 600meters () 1,000 meters

6. Lennon has a checking account. He
withdrew $130.47 from an ATM Tuesday.
Wednesday he deposited $240.93. Friday
he wrote a check for $56.02. What was the
total change in Lennon’s account?
® s-713.n © $5166.48

® $54.44 ® $31538

168 uni 2

7. Cheyenne is making a recipe that uses

5 cups of beans and 2 cups of carrots.
Which combination below uses the same
ratio of beans to carrots?

@ 10 cups of beans and 3 cups of carrots
(® 10 cups of beans and 4 cups of carrots
(© 12 cups of beans and 4 cups of carrots
{©) 12 cups of beans and 5 cups of carrots
; of the 64 musicians in a music contest are
quitarists. Some of the guitarists play jazz
solos, and the rest play classical solos. The
ratio of the number of guitarists playing
jazz solos to the total number of guitarists

in the contest is 1:4. How many guitarists
play classical solos in the contest?

@ 10 © 16
® 30 © 48

Mini-Task
9. Mikaela is competing in a race in which she

baoth runs and rides a bicycle. She runs 5
kilometers in 0.5 hour and rides her bicycle
20 kilometers in 0.8 hour.

a. Atthe rate given, how many kilometers
can Mikaela run in 1 hour?

b. Atthe rate given, how many kilometers
can Mikaela bike in 1 hour?

¢ If Mikaela runs for 1 hour and bikes for
1 hour at the rates given, how far will
she travel?

© Beaghtes Viin Hisreet Pubiiiving Company




AroYOU Reachi,

Complete these exercises to review skills you will need
for this module.

Graph Ordered Pairs (First Quadrant)

EXAMPLE y

104 Tog A2, 7), start at the origin.
: Move 2 units right.

L oA Then move 7 units up.

Graph point A(2, 7).

Graph each ordered pair on the coordinate plane above.
1. Bl9,6) 2. C0,2) 3. Df6,10)
Write Equivalent Fractions

EXAMPLE 1&_ I'i_'“ «2 _ 28 Multiply the numerator and denominator by the
o 1R same number to find an equivalent fraction

4. £3,4)

;% -7 g Divide the numerator and denominator by the
+ same number to find an equivalent fraction.

Write the equivalent fraction.

0 ..0 ..0 .,0

2 6. 5= 7. 8 56
-2 10, 3= 1. ¢ 2..10

- U

List the first five multiples of 4.
A4x1=4
4x2=8
4x3=12
A4x4=16
4x5=20

List the next four multiples of each number.
13.3_ a7

Multiply 4 by the numbars 1, 2,
3.4,and 5.

0 Boagmie WP Hicat Pakiieg Lenoary
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LEssON Ratios, Rates, Tables,
701 and Graphs

&RP3, 6RP3D

EXPLORE ACTVITY 1 %) B cara. s
Finding Ratios from Tables

Students in Mr. Webster's science classes are doing an experiment that requires
250 milliliters of distilled water for every 5 milliliters of ammonia. The table
shows the amount of distilled water needed for various amounts of ammonia.

ﬁ Use the numbers in the first column of the table to write a ratio of
distilled water to ammonia.

@ How much distilled water is used for 1 milliliter of ammonia?

Use your answer to write another ratio of distilled water to ammonia.

€ Theratiosin & and & are[ equivalent/not oqnlnlom.)

G How can you use your answer to 8 to find the amount of distilled
water to add to a given amount of ammonia?

E Complete the table. What are the equivalent ratios shown in the table?
w0 ()0 s
2 Yy 3y D 5

Refleet
1. Look for a Pattern When the amount of ammaonia increases

by 1 milliliter, the amount of distilled water increases by

milldliters. So 6 milliliters of ammonia requires milliliters of

distilled water.

Talk

& the relaticnship between

the amount of ameania and

the amount of distilled water

additive or multiplicative?
Explan

Lesson 71173




EXPLORE ACTIVITY 2 @t S sreaa
_Graphing with Ratios

A Copy the table from Explore Activity 1 that shows the amounts of
ammonia and distilled water.

Ammonia (mL) 2 3 35 5
Distilled water
(mL) 100 20 250
B Write the information in the table as ordered pairs. Use the I .
amount of ammonia as the x-coordinates and the amount of £ 300 i 5. 250)
distilled water as the y-coordinates. g \ %
=]
2,3 .65 )l 200), (5, 250) 3w ‘I
.z L—’—.—’—.—’—Q—'
Graph the ordered pairs. Because fractions and decimals can & 0 3 1 s
represent amounts of chemicals, connect the points. Ammonia (mU)

Describe your graph.
€ For each ordered pair that you graphed, write the ratio of the
y-coordinate to the x-coordinate.

D The ratio of distilled water to ammonia is - = m . How are the ratios in

¢ related to this ratio?

E The point (2.5, 125} is on the graph but not in the table. The ratio of the
y-coordinate to the x-coordinate is _____. How is this ratio related to

theratiosin € and B ?

2.5 milliliters of ammonia requires milliliters of distilled water.

F Conjecture What do you think is true for every point on the graph?

Reflect
2. Communicate Mathematical Ideas How can you use the graph to find
the amount of distilled water to use for 4.5 milliliters of ammonia?

174 vrie3
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Representing Rates with
Tables and Graphs

You can use tables and graphs to represent real-world problems involving
equivalent rates,

EXAMPLE 1 (o TEE5) 6.8P3a, 6.RP.3b

The Webster family is taking an
express train to Washington, D.C. The

train travels at a constant speed and /
makes the trip in 2 hours.

A Make a table to show the distance
the train travels in various amounts

of time. &

STEP 1| Write aratio of distance " wesoc
: T totime to find the rate,

distance _ 120 miles _ 60 miles _ gp oo per hour

time 2 hours 1 howur

STEP2 Use the unit rate to make a table.

4 5
300

Time (h) 2 3 35
Distance (mi) 120 180 210

o
3

B Graph the information from the table.

STEP1 Write ordered pairs. Use Time as the
x-coordinates and Distance as the
y-coordinates,

-

R R R R I X

Distance (mi)
SR RS

(2,120), (3, 180), (3.5, 210), {4, 240),

H (5, 300) 2 12345
Time (h)
STEP2  Graph the ordered pairs and connect the paints.
‘ mm’) _
3 a0
@3. A shower uses 12 gallons of water in 3 minutes, = 2
| Complete the table and graph. 3 24
l L.
‘ Time (min) 2 3 35 65 i 8
Water used (gal) 20 O 2 a6 800
Time (min)
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Guided Practice Class
1. The ratio of oxygen atoms to sulfur atomsin 2. Use the table in Exercise 1 to graph the
sulfur dioxide is always the same. The table relationship between sulfur atoms and
shows the numbers of atoms in different oxygen atoms. (Explore Activity 2) 55 673, 6.RP.30, 6.RP.3D
quantities of sulfur dioxide. Complete the
table. (Explore Activity 1) ot G The table shows information about the number of sweatshirts sold
g @“r — " and the money collected at a fundraiser for school athletic programs.
Sulfur atoms 6 9 21 36 For Exercises 7-12, use the table.
‘hm 244
atoms . 2 4 g 12 Sweatshirts sold 3 5 8 12
; i | S S S collected 60 180
m’ae the equivalent ratios shown in the O T NS Money ®
: Sulfur Atoms
7. Find the rate of money collected per sweatshirt sold. Show your work.
3. Stickers are made with the same ratio of 4. Graph the relationship between the width
width to length. A sticker 2 inches wide has and the length of the stickers from
alength of 4 inches. Complete the table. Exercise 3. (Explore Activity 2)
(Explore Acthvity 1) sl 8. Use the unit rate to complete the table.
Width (in.) 2 4 7 E T 9. Explain how to graph information from the table.
Length (in.) 16 § 2}
' B
What are the equivalent ratios shown in the al
table? v
O 2 4 5 8 10
Width (in.)
§. Five boxes of candles contain a total of 60 candles. 120 10. Write the information in the table as ordered pairs. Graph the
Each box holds the same number of candles. Complete sol relationship from the table.
the table and graph the relationship. (Example 1) o W0
. 72 -~ o 240
Boxes 5 & al i g 00
J - 3 3 11. What If? How much money would be collected if o
Candles 120 ' 7 g 24 sweatshirts were sold? Show your work. K -
O 2 a6 8 w0 ' 0
Boxes ,i g ; ol
0 = * 2 o ettottet
3 £ 07246 8101214
Wﬂow do you represent real-world problems involving ratios and rates with ’ 2 Selaketits Soas
ables 7
‘ and graphs? 4 ) 2 12. Analyze Relationships Does the point (5.5, 110) make sense in
9 this context? Explain.
Lesson 7.0 177
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Lesson  §olving Problems &

13 53l el workd a0

/.2 with Proportions e

Using Unit Rates to Solve Proportions

You can also use equivalent rates to solve proportions. Finding a unit rate may

= help you write equivalent rates.

EXAMPLE 2 (04

The distance Ali runs in 36 minutes is shown on the
pedometer, At this rate, how far could he run in
60 minutes?

EXPLORE ACTMITY ") 3 ames

Using Equivalent Ratios
to Solve Proportions

A proportion is a statement that two ratios or rates are equivalent.

1 2 1.2
, and 7 are equivalent ratios. % — g is @ proportion.

CTIZTX) sheldon and Leonard are partners in a business. Sheldon
makes $2 in profits for every $5 that Leonard makes. If

STEP1 Writea proportion.

time -~ 36 minutes _ 60 minutes = _time
distance — 3 miles B miles — distance

60 is not a multiple of 36. So, there is no whole number
by which you can multiply 3 miles to find Il

STEP2  Find the unit rate of the rate you know.

Leonard makes $20 profit on the first item they sell, how . 36-3 12
much profit does Sheldon make? Youlnowthat Alrume === “3o3 =1
Ty = - - 3 miles in 38 minutes. |
a Nelaon o pro IS unknown. -
STEP1 Write a proportion. Ny 4 ) The unit rate is 12 minutes per 1 mile.
% . f—
Sheldons profit — ‘ «— Sheldon’s profit STEP3 = Use the unit rate to write an equivalent rate that compares
Leonard’s profit — %5 7 $20 «— Leonard's profit Math Talk ) 60 miles to an unknown number of minutes.
.y ttiply 12 X 5 = 60, o mutiply th
: . Ink: You can mulitip X 5 = 60. So multiply the
STEP2 Use commaon denominators to write equivalent ratlog ‘ C;Jnmparc ozm fractions dencminator by She asma sumber.
52 [ J 3 and 3 using <, >
The common denominator is O of = Explain. 12x5 _ 60
Multiply the numerator and denominator . J 520 x5 N _— T
4 X S x I ~quivalent rates with the same
iy 415 CTARNS 8N Aquivalent mtio 60 60 numerators have the same
‘o > B denominators.
Equivalent ratios with the same s.. ’ O B = 5 miles
denominators have the same numerators. — %20
5,_}| At this rate, Ali can run 5 miles in 60 minutes.
W-ss

If Leonard makes $20 profit, Sheldon makes profit.

aamalih

1. The members of the PTA are ordering pizza for a meeting. They plan
to order 2 cheese pizzas for every 3 pepperoni pizzas they order. How iy Asovoys Jrire Assmerect does It take to water all parts of her lawn?

e bl vesian

many cheese pizzas will they order if they order 15 pepperoni pizzas? : :

Ms. Reynold's sprinkler system has 9 stations that water all the parts
of her front and back lawn. Each station runs for an equal amount of
time. If it takes 48 minutes for the first 4 stations to water, how long

E O Hou gt NV Haroourt Publshieg Gorpay

© Beaghtes VirTin Hurreat Publivag Company
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\

| 3. Thedistance between
E Sandville and Lewiston Sandville

|

|

Using Proportional Relationships
to Find Distance on a Map

A scale drawing is a drawing of a real object that is proportionally smaller
or larger than the real object. A scale describes how the dimensions in the
objects compare.

A map is a scale drawing. The measurements on a map are in proportion to

the actual distances. If 1 inch on a map equals an actual distance of 2 miles,
the scale is 1inch = 2 miles. You can write a scale as a rate to solve problems.

EXAMPLE 3

The distance between two schools on Lehigh Avenue is shown on the
map. What is the actual distance between the schools?

_STEP 11 | Write a proportion.

2 f.“'ﬁ . . miles Write the scale as
Tinch  3Jinches aunitrate.

STEP2 | Write an equivalent rate to find the
missing number.
Scale: 1 inch = 2 miles

2mikes » 3 Emiks
Tich =3 3inches

So, in Step 1, the missing number is 6.

o The actual distance between the two schools is 6 miles.

yoRTurn §

Traymoar
.

is shown on the map.
What is the actual
distance between the
towns?

25in
.Sloneham

= Lewiston

Baymont

Scale: 1 inch « 20 miles

Lesson7.2 181

2.

3. Leila and Jo are two of the partners in 4.
a business. Leila makes $3 in profits
for every $4 that Jo makes. If Jo makes
$60 profit on the first item they sell, how

much profit does Leila make?

LQ ] solve using unit rates. (Exampis 2)

5. Apersononamoving sidewalk travels 6.
21 feet in 7 seconds. The moving
sidewalk has a length of 180 feet. How
long will it take to move from one end
of the sidewalk to the other?

7. Contestants in a dance-a-thon rest for 8.
the same amount of time every hour.
A couple rests for 25 minutes in 5 hours.
How long did they rest in 8 hours?

9. What is the actual distance between
Gendet and Montrose? (Example 3)

10. How do you solve problems with proportions?

s W
0= 5

.
|0+:] 5

E Solve using equivalent ratios. (Explore Activity Example 1)

Hendrick wants to enlarge a photo that
is 4 inches wide and 6 inches tall. The

enlarged photo keeps the same ratio.
How tall is the enlarged photo if itis

12 inches wide?

In a repeating musical pattern, there
are 56 beats in 7 measures. How many
measures are there in 104 beats?

Frances gets 6 paychecks in 12 weeks.

How many paychecks does she get in
52 weeks?

Gendet Gravel

-
&cm

Montrose

Scale: 1 centimeter « 16 kilometers
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m 6.RP.3, 6.RP.3b

E 11. The scale of the map is missing. The actual

&

© Baaghtes ViTin Hurreat Pubiiiveg Coopany

distance from Liberty to West Quall is
72 miles, and it is 6 inches on the map.

West Quall

14.

a. What is the scale of the map?

b. Foston is between Liberty and West
Quall and is 4 inches from Liberty on
the map. How far is Foston from West
Quali?

12. Apunch recipe says to mix 4 cups
pineapple juice, B cups orange juice,
and 12 cups seltzer in order to make 18
servings of punch.

a. How many cups of each ingredient do
you need to make 108 cups of punch?

cups pineapple juice
cups orange juice
cups seltzer
b. How many servings can be made from
108 cups of punch?

€. For every cup of seltzer you use, how
much orange juice do you use?

15.

—

On an airplane, there are two seats on the
left side in each row and three seats on the
right side. There are 90 seats on the right
side of the plane.

a. How many seats are on the left side of

the plane?
b. How many seats are there

altogethes?

Carrie and Krystal are taking a road trip
from Greenville to North Valley. Each
person has her own map, and the scales on
the maps are different.

a. On Carrie’'s map, Greenville and North
Valley are 4.5 inches apart. The scale on
her map is 1 inch = 20 miles. How faris
Greenville from North Valley?

b. The scale on Krystal's map is 1 inch =
18 miles. How far apart are Greenville
and North Valley on Krystal's map?

Multistep A machine can produce

27 inches of ribbon every 3 minutes. How
many feet of ribbon can the machine make
in one hour? Explain.

Lessen 7.2 183
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LessoN Converting Within
7.3 Measurement Systems

EXPLORE ACTIVITY o) G cree
Using a Model to Convert Units

The two most common systems of measurement are the customary system and
the metric system. You can use a model to convert from one unit to another
within the same measurement system.

| STEP 1 Use the model to complete each 3 6 12
statement below.
feet
1 yard = 3 feet yards
2yards = feet 1 2 4
3yards = feet
4 yards = feet
| STEP2  Rewrite your answers as ratios.
\ et et S feet e Cfeet ) feet
2 yords 1 yasd 3 yards 1 yard 4 yards 1yord

Since 1 yard = 3 feet, the ratio of feet to yards in any measurement
is always 3. This means any ratio forming a proportion with > can
represent a ratio of feet to yards.

1=1%s012feet=___ yards. 7.7} so___feet=18yards.

<]

Reflect

1. Communicate Mathematical Ideas How could you draw a model to
show the relationship between feet and inches?
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Converting Units Using
Proportions and Unit Rates

You can use ratios and proportions to convert both customary and metric units.
Use the table below to convert from one unit to another within the same
measurement system.

Customary Measurements

Length Weight Capadity
1it=12in. lce=8floz
ey LE
1 mi = 5,280 ft 1T=20001b lgt=4c
1 mi=1760yd 1gal=4qt

Metric Measurements

Length Mass Capadity

::\m__lclbog:\m :;9__1,16320::?9 1L = 1,000 mL

1em=10mm

héo

kolorldl

A \What is the weight of a 3-pound human brain in cunces?

/‘/97

EXAMPLE 1

Use a proportion to convert 3 pounds to ounces.

G owes
Use to convert pounds to ounces.

1 powrd

STEP1 | Write a proportion.

. ounces
3 pounds

16 ounces
1 pound

Use common denominators to write equivalent ratios.

3 3 |s a common denominator

STEP2

16

«3
1x3

a8 _ W

Eguivalent rates with the same denominators
3 3 have the same numerators.

I = 48 ounces
The weight is 48 ounces.

B A moderate amount of daily sodium consumption is 2,000 milligrams.
What is this mass in grams?

Use a proportion to convert 2,000 milligrams to grams.

MA

Use "™ to convert milligrams to grams

© Beaghtes Vilin Hurreat Pubiivag Company

i

STEP 1 write a proportion.
1.000mg 2000 mg
9 L[
mr 2 | Write equivalent ratios.

Thirk: You can multiply 1,000 x 2 = 2,000. So multiply the
denominator by the same number.

1,000 « 2 2,000
1x2 = o
@ M Equivalent ratios with the same numerators
. have the same denominators.
= 2grams
W=29 Math Talk
The mass is 2 grams.
How would you
I convert 3 lrers to
mililners?

@2. The height of a doorway is 2 yards. What is the height of the doorway

ininches?

Converting Units by Using
Conversion Factors

Another way to convert measurements is by using a conversion factor.
A conversion factor is a ratio comparing two equivalent measurements.

EXAMPLE 2 (004 ) s.rpad

Elena wants to buy 2 gallons of milk but can only find quart container
for sale. How many quarts does she need? )

You are converting to
quarts from gallons.

© Baaghtes ViTin Hurreat Pubiiiveg Compasy

STEP 1 | Find the conversion factor. y

Write 4 quarts = 1 gallon as a ratio: * %"

1 gallon
STEP2  Multiply the given measurement by the conversion factor.
JAquats
2gallons - | gallon = quarts
dquarts . I
2 gallens T callen — 8Quarts Cancel the common unit

Elena needs 8 quarts of milk.

Lesson 7.2 187
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in meters?

3. Anocaktreeis planted when it is 250 centimeters tall. What is this height

| Q | Use the model below to complete each statement. (Explore Activity 1)

for her party. How many cups of punch did
she make?

5. The distance from Jason’s house to school
is 0.5 kilometer. What is this distance in
meters?

-}

Use a conversion factor to solve. (Example 2)

L 1p0mg _
7. 175 grams - ——2 =

9. Apackage weighs 96 ounces. What is the
weight of the package in pounds?

‘-
10.

4 8 12 16
cups
quarts
1 2 3 4
172 so12cups= quarts 2. -1 cups = 12 quarts
E Use ratios and proportions to solve. (Example 1)
3. Mary Catherine makes 2 gallons of punch 4. An African elephant weighs 6 tons. What is

the weight of the elephant in pounds?

The mass of a moon rock is 3.5 kilograms.
\What is the mass of the moon rock in grams?

27 millimeters - | 9" =

10mm —
A jet flies at an altitude of 52,800 feet.
What is the height of the jet in miles?

11. How do you convert units within a measurement system?

188 urit3
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1)

Class

7.3 Independent Practice
6.RP3d

12. What is a conversion factor that you can use to convert gallons to pints?

[&]

How did you find it?

13. Three friends each have some ribbon. Carol has 42 inches of ribbon, Tino

has 2.5 feet of ribbon, and Baxter has 1.5 yards of ribbon. Express the total
length of ribbon the three friends have in inches, feet and yards.
feet =

inches = yards

Suzanna wants to measure a board, but she doesn't have a ruler to
measure with. However, she does have several copies of a book that she
knows is 17 centimeters tall.

a. Suzanna lays the books end to end and finds that the board is the
same length as 21 books. How many centimeters long is the board?

b. Suzanna needs a board that is at least 3.5 meters long. Is the board
long enough? Explain.

Sheldon needs to buy 8 gallons of ice cream for a family reunion. The table
shows the prices for different sizes of two brands of ice cream.

© Boaghtes ViTin Husreet Pubivieg Coopany

Price of small size Price of large size
Cold Farms $2.50 for 1 pint $4.50 for 1 quart
Cone Dreams $4.25 for 1 quart $9.50 for 1 gallon

15. Which size container of Cold Farm ice cream is the better deal for

Sheldon? Explain.

16. Multistep Which size and brand of ice cream is the best deal?
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LESSON

Converting Between
7.4 Measurement Systems

EXPLORE ACTIVITY @ = er3d
Converting Inches to Centimeters

Measurements are used when determining the length, weight, or capadity of
an object. The two most common systems of measurement are the customary
system and the metric system.

The table shows equivalencies between the customary and metric systems.
You can use these equivalencies to convert a measurement in one system to
a measurement in the other system.

Length | Weight/Mass Capacity
1inch = 2.54 centimeters 1 ounce = 28.4 grams

1 foot = 0.305 meter 1 pound = 0.454 kilogram
1 yard = 0914 meter

1 mile = 1.61 kilometers

Most conversions are approximate, as indicated by the symbol =

The length of a sheet of paper is 11 inches. What is this length in centimeters?

A You can use a bar diagram to solve this problem. Each part represents

1 fluid ounce = 29.6 milliliters
1 quart = 0.946 liter
1 gallon = 3.79 liters

1inch.
1inch = centimeter(s)
11in.
A
- —
1in.
hr—'z

]2 _|cm

B How does the diagram help you solve the problem?

€ 1linches= centimeters

nL

can you use ratlos and proportions to convert
rements?

e S-rr3d EXPLORE ACTIVITY fcantd
U o easaning te
caven mexsenet Uit E M.C‘
::sm::':s:‘ 1. Communicate Mathematical Ideas Suppose you wanted to use a
e diagram to convert ounces to grams. Which unit would the parts in your
quietiies 260 6.RF3, N
6.RP3D diagram represent?

—

Using Conversion Factors

Another way to convert measurements is by using a ratio called a conversion
factor. A conversion factor is a ratio of two equivalent measurements. Since
the two measurements in a conversion factor are equivalent, a conversion
factor is equal to 1.

[t | g RP3d

. tom

While lifting weights, John adds 11.35 kilograms to his bar.
About how many pounds does he add to his bar?

Vs

Fersonal Math) STEP 1 = Find the conversion factor.
Trainer,
Ot A samm 1 pound = 0.454 kilogram
Write the conversion factor as
_ I pound
& RUE 9454 kilogram
STEP2  Convert the given measurement.
conversion
kilograms b facton pounds
1 pound
1. f —_—
11.35 kilograms x 0454 Kliogram 25 pounds
John adds about 25 pounds to his bar.
YOUR m’)
‘ 2. 6quarts = liters 3. ldfeet= meters
l 4. 2556 grams = ounces 5. 7liters = quarts

And e rntian

T

192 unit 2
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|mm

'1 7. Aflower bed is 2 meters wide and 3 meters long. What is the area of the
‘ flower bed in square feet? Round your converted dimensions and your
| final answer to the nearest hundredth.

Using Proportions to
Convert Measurements

You can also convert a measurement from one unit to another by using
a proportion. First write the conversion factor as a ratio, then multiply by
aform of 1 to generate an equivalent ratio. Recall that two equal ratios
form a proportion.

. dinches  Ginches 5 1
Proportions: et = dfeet 10~ 2

| Y Square feet

EXAMPLE 2 (Jond B5%) 6803, 6.7P.3b, 6.RP3d
| Q | Complete each diagram to solve the problem. (Explore Activity)

Bob's driveway is 45 feet long by 18 feet wide. He plans to

11. 165 centimeters = inches 12. 10,000 kilometers = miles
6. Error Analysis Yolanda found the area of Bob's driveway in square

meters as shown. Explain why Yolanda's answer is incorrect.

square meter. What will be the total cost of the paving? 45f kilometers? many liters of water are in the container?
Smiles = kilometers 5 gallons = liters
 STEP1  First find the dimensions of the driveway in meters. 18ft  — —
Convert each measurement to meters, «
Use 1 foot = 0305 meter. - N ~ - N ~
» 45
0 ,;::::;“ 3 :,‘;’i':fm\ Length = 13.725 meters | Thelength and width are ) e — ——
« 45 "= --._| approximate because the ( l |’ \
1y "=, conversion between feet \ —
] 1
ojmk:'o';ﬂ 5 ."98:@::"’3 Width = 5.49 meters ( and meters Is approximate. | a
e TR Q Use a conversion factor to convert each measurement. (Cxample 1 and 2)
: _SI'IPI' Find the area in square meters. 3. Aruleris 12inches long. What is the length 4. Akitten weighs 4 pounds. What is the
Area = length  width of this ruler in centimeters? approximate mass of the kitten in kilograms?
B x
= 13.725 x 549 centimeters kilograms
Mathematical Practices
= 75.35 square meters How much does th
4 p:d:g'::st pooroi:;ua:o @ Use a proportion to convert each measurement. (Example 2)
STEP3  Now find the total cost of the paving. foot? Expletn. 5. 20 yards = meters 6. 12 ounces = grams §
Sq““;g 3’:‘5“9" ) cost per "'s“;"e ey ‘S‘:"‘;'OC::; 7. Squartss__ liters 8. 400meters=_________ yards §
9. 10 liters = gallons 10. 137.25 meters = feet 3
Reflect i
i
v

Area =45 x 1B = 810 square feet

J\
B10 square feet x 0305 meter .. 547.1 square meters 13. Write a proportion that you can use to convert 60 inches to centimeters.
1 foot ’
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E Tell which measure is greater.
14. Six feet or two meters

7.4 Independent Practice

15. One inch or one centimeter

16. One yard or one meter

17. One mile or one kilometer
18. One ounce or one gram

19. One quart or one liter

20. 10 pounds or 10 kilograms
21. Four liters or one gallon

22. Twomiles or three kilometers
What is the limit in kilograms?

0=l

24. What s the speed limit in miles per hour?

© Heagvion Wi Sarcoent Al ing Cornpany « rnige Credit (1] ©3. Har/

Aliewy; (b ©Asdoew HoltWarey

26.

27.

28.

Which container holds more, a half-gallon
milk jug or a 2-liter juice bottle?

The label on a can of lemonade gives the
volume as 12 fl oz, or 355 mL. Verify that these
two measurements are nearly equivalent.

The mass of a textbook is about 1.25
kilograms. About how many pounds is this?

Critique Reasoning Michael estimated
his mass as B kilograms. Is his estimate
reasonable? Justify your answer.

Your mother bought a three-liter bottle of
water. When she got home, she discovered
a small leak in the bottom and asked you to
find a container to transfer the water into.

All you could find were two half-galion jugs.
a. Will your containers hold all of the water?

b. What If? Suppose an entire liter of water
leaked out in the car. In that case, would
you be able to fit all of the remaining
water into one of the half-gallon jugs?

Lesson 74 195

71 Ratios, Rates, Tables, and Graphs

1. Charlie runs laps around a track. The table shows how long it takes him to
run different numbers of laps. How long would it take Charlie to run 5 laps?

Number of Laps 2 4 6 8 10
Time (min} 10 20 30

7.2 Solving Proportionality Problems

2. Emily is entering a bicycle race for charity. Her mother pledges $0.40
for every 0.25 mile she bikes. If Emily bikes 15 miles, how much will her

mother donate?

3. Robissaving to buy a new MP3 player. For every $15 he earns
babysitting, he saves $6. On Saturday, Rob earned $75 babysitting.

How much money did he save?

7.3 Within Measurement Systems

Convert each measurement.

4. 18 meters = centimeters 5. 5 pounds = ounces

6. Squarts = fluid cunces 7. 9liters = millikiters

74 Converting Between Measurement Systems
Convert each measurement.
8. Sinches =

centimeters 9, 1989grams=

10. Bgallons = liters 11. 12feet=

S—

'@‘12. Write a real-world problem that could be solved using a proportion.
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5. The table below shows the number of petals
and leaves for different numbers of flowers.

The graph below represents the distance

Manuel walks over several hours. ' Petals 5 1w | 15 20
10 - Leaves 2 4 6§ 8
E?® How many petals are present when there
g 6 are 12 leaves?
a
g \ @ 25 petals © 35 petals
(B) 30 petals @ 36 petals

6. Arecipe calls for 3 cups of sugar and 9 cups
of water. How many cups of water should

Which is an ordered pair on the line? be used with 2 cups of sugar?
@ (25,14) © 12.25,12) @ 3 cups © 6cups
@® (1.25,5) ® ns59 ® 4cups ® Bcups
Jonah's house and his grandparents’ house

are 8,046.72 meters apart. What is this Mini-Task

distance in miles?
7. The unlabeled graph shows the relationship

@A 4 miles © 7miles between two customary units of measure.
@ 5 mies ® 8miles Only two pairs of units can be represented
by the graph.
Megan is making bracelets to sell to earn
money for the local animal shelter. it takes oA
her , hour to pick out all the beads and ;; 1 |
hour to string them. This week, she only AT RENREEEE
hass | hours to make bracelets. How many 6t [ 111
bracelets will Megan be able to make? al AEEEN
@ 10bracelets  © 15 bracelets 2
12 bracelets 21 bracelets st bt
© 0O 2 4 6 8 10
Rosa can run 4 miles in 56 minutes. How
many miles does Rosa run if she runs for 42 a. Determine the possible pairs of units.
minutes?
@® 2miles © 35 miles
3 miles ©) 5miles b. Describe the relationship for each pair.

© Saaghtes ViTin Hurceat Pubiiiveg Coopany

Percents

~ How can you use percents
to solve real-world
problems?

N

i

MODULE
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LESSON 8.1

Understanding
Percent

Real-World Video

Whien peu et a1 3 restaurant, your 28l mll indude
sades 1ax for mosl ienms. B & customany Lo add a tip for

POU Serwet in marry restaurants Both lasss and tg ase
calculated as 2 percent of the bl
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LESSON 5 sreac
Find 2 pecent of 3 quantity 25

8.1 Understanding Percent -

Complete these exercises to review skills you will need
for this module.

Write Equivalent Fractions

Multiply the numarator and denominator by the same
number to find an equivalent fraction.

Q

Diide the numerator and denominator by the same :
number to find an equivalent fraction. ‘ EXPLORE ACTIVITY 1 @ m CAaR3c
Using a Grid to Model Percents
- 25_ 5 e 12_ 36 A percent is a ratio that compares a number to 100. The symbol % is

"0
O

used to show a percent.

17% is equivalent to
17

20

O .

24 50_ 10 8. * 100 + 1710 100 + 17100
2° 60
O E The free-throw ratios for three basketball players are shown.
Player 1: ;—; PlayerZ:%g- Player 3: %%
fact @ Rewrite each ratio as a number compared to 100. Then shade the
et ' grid to represent the free-throw ratio.
o () ) ()
ﬂayul:%:w- Playaz:;g- 100 Players:;;_w

8 5
10. B*XE~

9 4 7 .20
12, 0 %55 e 13, 5 X

Decimal Operations (Multiplication)
EXAMPLE 16 Multiply as you would with whole numbers.

%03  Count the total mumber of decimal places in the factors.
048  Placethe decimal point that number of places in the product.

0 Which player has the greatest free-throw ratio?
How is this shown on the grids?

o Use a percent to describe each player's free-throw ratio. Write the
percents in order from least to greatest.

DA beoar Aabising Cosgasy

Multiply.

15. 20%025______ 16, 03x1699_______ 17, 02x 75

- v

© Baoaghton Vilis Fovoat s big Dovprg slevage Dokt Comsd e oenry

18, 551019 NS9x08 20 72505 6 How did you determine how many squares to shade on each grid?

2%, 4x 075 22, 015x1250 23, 65x07
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EXPLORE ACTIVITY a' & sreac
Connecting Fractions and Percents

You can use a percent bar model to model a ratio expressed as a fraction
and to find an equivalent percent.

A Use a percent bar model to find an equivalent percent for 1

Draw a model to represent 100 and divide it into fourths. Shade :.

1

0 4 1

| | | | )
0% = 100%

%
4 0f 100 = 25,50 1 of 100% =
Tell which operation you can use to find % of 100
Then find 1 of 100%.
B Use a percent bar model to find an equivalent percent for ;
Draw a model and divide it into thirds. Shade %
1

0 3 1

| | | |
0% % 100%
] —a3) cn | - ,
i-ofIOO—Bls,sojofloo%— %

Tell which operation you can use to find liof 100.

Then find | of 100%.

Reflect
1. Critique Reasoning Jo says she can find the percent equivalent of * by
multiplying the percent equivalent of | by 3. How can you use a percent
bar model to support this daim?

204 unit3

Using Benchmarks and
Proportional Reasoning

You can use certain benchmark percents to write other percents and
to estimate fractions.

X 1l 1 1 2 3

10 ) 3 2 3 4
L e L L L ' L L L L L
L] Y L] E l. 0] Y L] .l s L] 0] L]
o !} : ! ! 1
D SR SD Sl S Wi S —
0 10% 25% 50% . 75% 100

3% 6635

Qultne Ados ament
aond Lt e rion

tanece

e 6.RP.3c

A Find an equivalent percent for .’0 :

iﬂIP 1] Write Tlﬁ as a multiple of a benchmark fraction.
S _ 3.1 A 1 1 1
6= 3'10  Think % = 4 5+ 55
!!Ih Talk
STEP2 | Find an equivalent percent for ...
. ) Explain how you could use
equivalent ratias to write

] = Use t! ber lines to find ¢! 3
T - ]0% Se A'\cr.x'n er ncj_'; OV n ne masap«ccm.
equivalent parcent. for
STEP3 | Multiply.

3 _ 2.1 _ 2, -
! ; o =3'75=3"10%=30%

E g B 76% of the students at a middle scheol bring their own lunch.
-3 4 About what fraction of the students bring their own lunch?
g ; STEP1 | Note that 76% is close to the benchmark 75%.
[ g g
‘ s § STEP2 | Find a fraction equivalent for 75%:
= .
) :
=

_3
75%—‘

About  of the students bring their own lunch.
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YOUR TURN
Use a benchmark to find an equivalent percent for each fraction.
9 2
2. 3. 2

4. 64% of the animals at an animal shelter are dogs. About what fraction
of the animals at the shelter are dogs?

Guided Practice

1. Shade the grid to represent the ratio }S Then find a percent
equivalent to the given ratio. (Explore Activity 1)

9XD D
ededdobl 1
oo T
25.D

2. Use the percent bar model to find the missing percent. (Explors Activity 2)

1
0 5 1
L ] | | | |
0% ' "'% 100%

Identify a benchmark you can use to find an equivalent percent for each
ratio. Then find the equivalent percent. (Exampls 1)

4. 2 genchmark \'_| 5. ¢ Benchmark |
+ - 5
4 5

3. 5 Benchmark: ! _
10 " )|

| —

6. 41% of the students at an art college want to be graphic designers. About
what fraction of the students want to be graphic designers? (Exampls 1)

:I How do you write a ratio as a percent?

£ B gvin Wi Koo Pdlabing Grpay

)

0!

© Beaghtes ViTin Hasreat Publiiviag Company

Date

f w )
1 N 20 100

—y— N

v
444

&

i : i

10. Mark wants to use a grid like the ones in Exercises 1 and 2 to model the
percent equivalent of the fraction § .How many grid squares should he

shade? What percent would his model show?

11. The ratios of saves for a baseball pitcher to the number of save opportunities
are given for three relief pitchers: 2, !, 7. Write each ratio as a percent.

Order the percents from least to greatest.

Circle the greater quantity.
12. ; of a box of Corn Krinkles

50% of a box of Corn Krinkles
13. 30% of your minutes are used up
+ of your minutes are used up

14. Multiple Representations Explain how you could write 35% as the sum
of two benchmark percents or as a multiple of a percent.

15. Use the percent bar model to find the missing percent.

o % 1
1T 1T 1T 1T 1T T T ]
0% 100%
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LessoN Percents, Fractions, EXPLORE ACTMTY 2 (53 6o k

8.2 and Decimals - Modeling Decimal, Fraction, and
Percent Equivalencies

| Q I Using models can help you understand how decimals, fractions,
and percents are related.

A Model 0.78 by shading a 10-by-10 grid.

&

1007
out of a hundred, or %,

m m *% gyl 6.RP.3
Writing Percents as Decimals and
Fractions

You can write a percent as an equivalent fraction or as an equivalent decimal. B Model 1.42 by shading 10-by-10 grids. r Y
Equivalent percents, decimals, and fractions all represent egual parts of the

same whole. [7‘ [7] [7] fi]
100 © 100 — 100 ~ 100"

0.78 —

Samet Q FTTTTTTE) Lorenzo spends 35% of his budget on rent for his apartment. 142 =
""" " Write this percent as a fraction and as a decimal.

1.42 = 100% + % = %

\ ﬂl’ l: | Write the percent as a fraction in simplest form.

F .
\ € Model 125% by shading 10-by-10 grids. T
. \_/ :
Percentmesns oo 3% =5 The model shows 100% + % = 125%.

125% = the decimal

Simplify the fraction. .’%, -l D . j O O D

STEP2  Write the percent as a decimal. Reflect
g ' 7. Multiple Representations What decimal, fraction, and percem
& Write the decimal equivalent of.li_ ‘%50 - equivalencies are shown in each model? Explain. z I
g S0, 35% written as a fraction in simplest form is O and written -
s - as a decimal is
5 P44 N K] >
=
z vwnmnu’)
b.
@ § Write each percent as a fraction and as a decimal.
o
1. 15% 2. 48%
3. 80% 4. 75% e
5. 36% 6. 40%
N 210unit3
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Writing Fractions as Decimals
and Percents

You can write some fractions as percents by writing an equivalent fraction
with a denominator of 100. This method is useful when the fraction has a
denominator that is a factor or a multiple of 100. If a fraction does not have a
denominator that is a factor or multiple of 100, you can use long division.

TS 6.RP.3

A 96 out of 200 animals treated by a veterinarian are horses. Write % asa
decimal and as a percent. ~

Notice that the |
- d inat
STEP1 | Write an equivalent fraction with a denominator of 100. 1 mcu';:;‘::&r;o‘

v . - »

;&) - &.% Divide both the numerator and denominator by 2.

sm a_ Write the decimal equivalent.

a8 _
‘00—0.48

STEP 3 Writethe percent equivalent.

'4056 =48% Percent maans per 100

o

Notice that the denominator o
~ - notafactor or multiple of 100.

-

B : of the animals treated by the veterinarian are dogs. Write ; as a decimal
and as a percent.

: STEP1 | Use long division to divide the numerator by the denominator.

0.125
; = 8)1.000 Add a decimal point and zeros tothe right
—~8 of the numerator as needed.
20
16
T4
=40
0

The decimal equivalent of % is0.125.
STEP 2 | Wirite the decimal as a percent.

0125 = ,%0 Write the fraction equivalent of the dacimal.
+ IO‘
125 _ 125 Write an equivalent fraction with
l.OQO 15” a dencminator of 100.
~ 10
'1%'3 - 12.5% Write as apercent.

° The percent equivalent of | is 12.5%.

(

. YOUR wm’)
1 @\Vﬂu each fraction as a decimal and as a percent.
R 9. 7

‘ b3 i

Guided Practice

1. Helene spends 12% of her budget on transportation expenses. Write this
E percent as a fraction and as a decimal. (Explore Activity Example 1)

E Model the decimal. Then write percent and fraction equivalents,
(Explore Activity 2)

2. 053 3. 1.07

@ Write each fraction as a decimal and as a percent. ([Example 2)

4. . of the packages

5. :ofaple

6. How does the definition of percent help you write fraction and decimal

@ equivalents?

212 unit3
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Name Class
8.2 Independent Practice
5 srea3
Write each percent as a fraction and as a decimal.
7. 72%full 8. 25% successes 9. 500% increase
10. 5% tax 11. 37% profit 12. 165% improvement

Write each fraction as a decimal and as a percent.

5 258 150
13. H of aninch 14. 30Dof the contestants 15. mofthe revenue

17. Justine answered 68 questions correctly on
an B0-question test. Express this amount as
a fraction, percent, and decimal.

16. The poster shows how many of its games
the football team has won so far. Express
this information as a fraction, a percent,
and as a decimal.

GOTEAM!

12 out of 15 wins!

Each diagram is made of smaller, identical pieces. Tell how many pieces
you would shade to model the given percent.

18, 75% 19. 25%

Lesson 22213
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Lesson Solving Percent
8.3 Problems

EXPLORE ACTVITY &} 50 oaes
Modeling a Percent Problem
You can use a model to solve a percent problem.

A sports store received a shipment of 400 baseball gloves. 30% were
left-handed. How many left-handed gloves were in the shipment?

A Use the diagram to solve this problem.

30% means 30 out of

Therewere ________left-handed gloves |l° | ' |
for every 100 baseball gloves. we

Complete the diagram to model this situation.
‘B Describe how the diagram models the shipment of gloves.

€ Explain how you can use the diagram to find the total number of
left-handed gloves in the shipment.

D Use a bar model to solve this problem. The bar represents 100%, or the
entire shipment of 400 gloves. The bar is divided into 10 equal parts.
Complete the labels along the bottom of the bar.

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

b

* "

' ' '

I ' ' '
A "

' '

0 40 80 o a00
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EXPLORE ACTIVITY (contd) o

E Reflect

1. Justify Reasoning How did you determine the labels along the
bottom of the bar model in Step D?

2. Communicate Mathematical Ideas How can you use the bar model
to find the number of left-handed gloves?

Finding a Percent of a Number

A percent is equivalent to the ratio of a part to a whole. To find a percent of a
number, you can write a ratio to represent the percent, and find an equivalent
ratio that compares the part to the whole. ’ —r—— |
To find 30% of 400, you can use: | STiplontion.

Y/

Proportional Reasoning Multiplication /
4 30
0 ‘, —par 3Cﬂbof400—,—wof400
100 — 400 —whole _ s
N To0 © 400
120 =120
400

EXAMPLE 1

T | 6.RP.3c

A Use proportional reasoning to find 28% of 25.

Talk STEP1 Writea proportion comparing the percent to the ratio
efparttownale.
Mathematical Practices
Coudd you akio use the ;3 - 1%85 Notice that 25 s a factorof 100.

» ot
proportion e = ”mnnd

28% of 257 Explain. STEP 2| Find the multiplication factor.
. L
part -3 28  Since25-4 =100, findwhat
whole - 25 7 100 number times 4 aquals 258.
%

© Baaghtes ViTin Hurreat Pubiiiveg Company

STEP3  Find the numerator.

)75 - 120'6 Since 4+ 7 =28,28%0f25=17.

o 28%o0f 25is 7.

216 unitz

B Multiply by a fraction to find 35% of 0.

STEP1_ Write the percent as a fraction.
—
35950‘60—mof60

STEP2  Multiply.
35 ofe0= 35
1os of60= 35 60

2,100
100

=21  Simplify.
- 35% of 60 is 21.

€ Multiply by a decimal to find 5% of 180.

STEP1 Write the percent as a decimal
-3
5% = iy =005

STEP2  Multiply.
180 x 005=9
o 5% of 180is 9.

B Reflect

3. Analyze Relationships In |8, the percent is 35%. What is the part and
what is the whole?

4. Communicate Mathematical Ideas Explain how to use proportional
reasoning to find 35% of 600.

© Baaghtes ViTin Hurreat Pubiiiveg Company

|
tvun-mnu’)

|

E | Find the percent of each number.
|
| 5. 38%ofS0 6. 27%of300 7. 60%of75
T

Lesson8.3 217
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Find a Percent Given a Part
and a Whole

You can use proportional reasoning to solve problems in which you need to
find a percent.

Y= | 6.RP.3

Of this money, $120 was used to buy some new keyboards. What percent
of the money was spent on keyboards?

STEP1 Since you want to know the part of the money spent on
keyboards, compare the part to the whole.

part  — $120
whole — 52,000
STEP2  Wiritea proportion comparing the percent to the ratio of part to
whole.
part ? 120 part
whole 100 — 2000 whole

S‘I’D! Find the multiplication factor.

/ .

1 _ 120 Since 100 x 20 = 2,000, find what

100 2,000
.

number times 20 equals 120.

STEP 4 Find the numerator.

) 120
100 2,000

The principal spent 6% of the money on keyboards.

Since 20 X 6 = 120, the percent s 6%

Reflect
8. Communicate Mathematical Ideas Write 57% as a ratio. Which part
of the ratio represents the part and which part represents the whole?

Explain.

The school principal spent $2,000 to buy some new computer equipment.

= T

9. Outof the 25 students in Mrs. Green’s class, 19 have a pet. What percent

B R i L L
a1 et boe, |

of the students in Mrs. Green's class have a pet?

Tor

218 unit3
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Finding a Whole Given a Part
and a Percent

You can use proportional reasoning to solve problems in which you know
a part and a percent and need to find the whole,

| 6.RP.3c

Twelve of the students in the school choir like to sing solos. These 12
students make up 24% of the choir. How many students are in the choir?

STEP 1 | Since you want to know the total number of students in the choir,
compare the part to the whole.

part © 12
whole — 7

STEP2 | Write a proportion comparing the percent to the ratio of partto

whole.
part 12 _ 24 part You know that 12 students
whole 700 whole represent 24%

STEP3 | Find the multiplication factor.
TN

12_ 2 Since 12 X 2 = 24, find what number m m

! '90 times 2 aquals 100
Suppose 10 mare students
join the choir. Nane of
them are sokoists. What
percent e soloists

STEP4  Find the denominator.

12 24
50 100

o There are 50 students in the choir.

Since 50 x 2 = 100, the denominator Is 50.

Reflect
10. Check for Reasonableness In Example 3, 24% is close to 25%. How
could you use this fact to check that 50 is a reasonable number for the
total number of students in the choir?

YOUR wm’)

Covtrn Asarasrvest

11. 6is30%of . 12. 15%of is75. s beles et

* Tor
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(@ | 1. Astorehas 300 televisions on order, and B0% are high definition. How
many televisions on order are high definition? Use the bar model and
complete the bottom of the bar. (Explore Activity)

g 6.RP.3, 6.RP.3¢

Find the percent of each number.

0% 10% 20% 30% 40% 50% 60% 70% B80% 90% 100%
' 1 " 4 "

] : : . : 7. 64% of 75 tiles 8. 20%of 70 plants 9. 32% of 25 pages
o 30 - ' - 300
10. B5% of 40 e-mails 11, 72% of 350 friends 12. 5% of 220 files
2. Use proportional reasoning to find 65% 3. Use multiplication to find 5% of 180.
of 200. (Example 1) (Example 1)
R , Complete each sentence.
| o0 o180 2. | 180 -
part o y  par 100 wo | 13. 4students is % of 20 students, 14. 2doctorsis % of 25 doctors.
whole — 300 [ ) (
1 ‘ whole ‘ R 15. % of 50 shirts is 35 shirts. 16. % of 200 miles is 150 miles.
- =500 — | | 17. 4%of days is 56 days. 18. 60 minutes is 20% of minutes.
65% of 2001s 5% of 180 is 19. B0%of _______ gamesis 32 games. 20. 360 kilometers is 24% of kilometers,
4. Alanaspent $21 of her $300 paycheck on 5. At Pizza Pi, 9% of the pizzas made last
a gift. What percent of her paycheck was week had extra cheese. If 27 pizzas had L. T8 o peaches i1 15 peaches. 32. 9storeshs Mol stores.
spent on the gift? (Example 2) extra cheese, how many pizzas in all were 23. Atashelter, 15% of the dogs are puppies. 24, Carl has 200 songs on his MP3 player. Of these
made last week? (Exampls 3) There are 60 dogs at the shelter. songs, 24 are country songs. What percent of
pat — 1 s part oot = - How many are puppies? puppies Carl’s songs are country songs?
whole — ‘ | s ) — whote hole — “T85- = 2?7 B ?ﬁ': e 25. Consumer Math The sales taxinthe town  26. Finandial Literacy Ashton is saving money to
) whol — 100 where Amanda lives is 7%. Amanda paid buy a new bike. He needs $120 but has only
i $35 in sales tax on a new stereo. What was saved 60% so far. How much more money
Alana spent of her paycheck on Therewere ______ pizzas made last week.
the gift. the price of the stereo? does Ashton need to buy the scooter?

27. Consumer Math Monica paid sales tax of $1.50 when she bought a new
bike helmet. If the sales tax rate was 5%, how much did the store charge

6. How can you use proportional reasoning to solve problems involving

2 Mough bon VI Maroeurt Ak isvng Longery
O Houghion W Harosert Pl eg Compiny

percent? for the helmet before tax?

28. Use the circle graph to determine how many hours per day Becky spends
oneschseny
Schoot hours Eating

10%
Eating: hours Free time
15%
Sleep: hours Homework
10%
Homework: hours
Free time: hours
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8.1 Understanding Percent
Shade the grid and write the equivalent percent for each fraction.

19 13
E L 2.

8.2 Percents, Fractions, and Decimals

Write each number in two equivalent forms.

g
5. 0.24 6. }53'

7. Selma spent % of her allowance on a new backpack.
What percent of her allowance did she spend?

4. 62.5%

8.3 Solving Percent Problems
Complete each sentence.

E 8. 12is30%of .

10. 18is % of 30. 1. 56is80%of .

12. A pack of cinnamon-scented pencils sells for $4.00. What
is the sales tax rate if the total cost of the pencils is $4.327

Q) essenmiac quesmion

‘E‘IL How can you solve problems involving percents?

9. 45% of 20 s .

Assessment
Readiness

ESdmd Response
1. What percent does this shaded grid

represent?

® 2%
® a8%
© 52%
© 58%

Which expression is not equal to one
fourth of 527

® 0.25.52
® a%ofs2
© 52+4
52
©7
Approximately £ of US. homeowners have
a cell phone. What percent of homeowners
do not have a cell phone?
® 20%

® a5%
© s55%
© 80%

The ratio of rock music to total CDs that Ella
owns is 3. Paclo has 50 rock music CDs.
The ratio of rock music to total CDs in his
collection is equivalent to the ratio of rock
music to total CDs in Ella's collection. How

many CDs do they own?
A 65 © 120
® 80 ® 130

224 unit3

MODULE 8 MIXED REVIEW

7.

8.

Personal
Math Trainer

&

Gabriel saves 40% of his monthly paycheck
for college. He earned $270 last month,
How much money did Gabriel save for
college?

@ 596 © s162
® s108 ® $180

Forty children from an after-school club
went to the matinee. This is 25% of the
children in the club. How many children are
in the club?

® 10 © 200
® 160 ® 900

Dominic answered 43 of the 50 questions
on his spelling test correctly. Which
decimal represents the fraction of
problems he answered incorrectly?

@ o007 © 086
® 0.4 ® 093

Ovine
Aaresament end
Intervention

Mini-Task

Jen bought some sesame bagels and some
plain bagels. The ratio of the number of
sesame bagels to the number of plain
bagelsis 1:3.

a. What fraction of the bagels are plain?

b. What percent of the bagels are plain?

¢. IfJill bought 2 dozen bagels, how many
of each type of bagel did she buy?

© Beaghtes Viin Hasreet Pubiiiviag Company
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czmbGr» Representing Ratios
and Rates

() essenmaLquesmion

How can you use ratios and rates to solve real-world problems?

EXAMPLE 1
Tina pays $45.50 for 13 boxes of wheat crackers. What is the
unit price?

$4550 3350

TSBoxes — 1 box The unit price s $ 3.50 per box of crackers.

EXAMPLE 2

A trail mix recipe calls for 3 cups of raisins and 4 cups of peanuts.
Mitt made trail mix for a party and used 5 cups of raisins and 6 cups
of peanuts. Did Mitt use the correct ratio of raisins to peanuts?

_3 cups of raising The ratio of ralsins to paanuts Inthe recipe s 3
4 cups of peanuts 4
_S cups of ralsing M g2
& cups of pearwits Itt used a ratlo of

ERE 5.2 10
12

- 9 .10
I*ITT e 212

12
Mitt used a higher ratio of raisins to peanuts in his trail mix.

EXERCISES
Write three equivalent ratios for each ratio. (Lesson 7.7)

11 2.3 3

Key Vocabulary
equialent ratios frazones
equivalenres)

e lasa)

ratio razdn)
unit rte (2asa wntanial

45 5

4. Tomake a dark orange color, Ron mixes 3 ounces of red paint with
2 ounces of yellow paint. Write the ratio of red paint to yellow paint

three ways. (Lesson 7.1)

5. Abox of adozen fruit tarts costs $15.00. What is the cost of one fruit tart?

(Lesson 7.2)

Compare the ratios. (Lesson 7.3)

« 1)} () .50

|we
w

-
-

-
-

. ¢( )

R

Unz3225

@zy/» Applying Ratios and Rates

EXAMPLE 1 esaaly)

A. Jessica earns $5 for each dog she walks. Complete the
table, describe the rule, and tell whether the relationship
is additive or multiplicative. Then graph the ordered pairs

Key Vocabulary
conversion factor factor
() essenmaquesrion ol
How can you use ratios and rates to solve real-world problems? propartion proparcian)
scae (escala)

scale dawing (dbujo a

molecule. Complete the table, and list the equivalent ratios
shown on the table. (Lessons 8.1, 8.2)

Hydrogen atoms 8 ‘ 16 20

1

Oxygen atoms "6

on a coordinate plane. y
' 25+ (525
Numberofdogs 1 | 2 31 4 5 o wf Pl
Profit(f) 5 10 15 20 25 = sl o509
Jessica's profitis the number of dogs walked multiplied E vor e
by $5. The relationship is multiplicative. Speth .
O v 2 3 a s
B. Aveterinarian tells Lee that his dog should have a Number of dogs
35 centimeter collar. What is this measurement in inches?
Use the conversion factor 1 inch = 2.54 centimeters, written as the rate 1;:"""'.
Ll
35am IShem 13.78
The collar should be about 14 inches.
EXERCISES
1. Thaddeus already has $5 saved. He wants to save more to y
buy a book. Complete the table, and graph the ordered 20
pairs on the coordinate graph. (Lessons 8.1, 5.2) g‘ %
‘ . s
New savings 4 68 10 ;':
Total savings 9 ‘ Lo,
A 1 '
© 2 4680
2. There are 2 hydrogen atoms and 1 oxygen atom in a water New sa

3. Sam can solve 30 multiplication problems in 2 minutes. How many
can he solve in 20 minutes? (Lesson 5.3)

226 unit3
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4. Amale Chihuahua weighs 5 pounds. How many ounces does he 7. 42 of the 150 employees at Carlo's Car Repair wear
weigh? (Lesson 8.4) contact lenses. What percent of the employees wear

contact lenses? (Lesson 9.3)

Last week at Best Bargain, 75% of the computers sold

ms} Percents were laptops. If 340 computers were sold last week,
’ how many were laptops? (Lesson 9.3)

How can you use percents to solve real-world problems? unit 3 P.rformnc. T‘Sk’
EXAMPLE 1
7 1 1. CAREERS IN MATH | Hesidential Bullder Kaylee, a residential builder,
Find an equivalent percent for 35, Find an equivalent percent for 3. is working on a paint budget for a custom-designed home she is building.
1 101 1 2 3 0 % 1 A gallon of paint costs $38.50, and its label says it covers about 350 square feet.
0 a1 2 3 e :
DL S S S B S S L S S | T a. Explain how to cakulate the cost of paint per square foot. Find this
o | ol : 1 value. Show your work.
-t
0 10% 25% ‘ 50% ;: 75% 100 0% W% 100%
IJT% “?%

¢ 0f 100 = 20,50 ! of 100% = 20%
) ’ b. Kaylee measured the room she wants to paint and calculated a total
10 ‘10 0 10 1 —20% area of 825 square feet. If the paint is only available in one-gallon
5 cans, how many cans of paint should she buy? Justify your answer.

EXAMPLE 2

T " ",';"S s: a ‘“|:.:’::g:‘::m Sl e 2. Davette wants to buy flannel sheets. She reads that a weight of at least
13 _ 26 526 T - * 13_ _ 190 grams per square meter is considered high quality.
e T '00—0.26 0.26 = 26% s0...0.26.--26% 9 Mg 4

a. Davette finds a sheet that has a weight of 920 grams for 5 square
meters. Does this sheet satisfy the requirement for high-quality
EXAMPLE 3 sheets? If not, what should the weight be for 5 square meters? Explain.
Buckner put $60 of his $400 paycheck into his savings account. Find
the percent of his paycheck that Buckner saved.

b. Davette finds 3 more options for flannel sheets:
Option 1: 1,100 g of flannel in 6 square meters, $45
Option 2: 1,260 g of flannel in 6.6 square meters, $42

‘% 180 %j‘ = % Buckner saved 15% of his paycheck.

s Option 3: 1,300 g of flannel in 6.5 square meters, $52
each fracti 91,92
Write SREER Socknsl and s percant. femacm ) She would like to buy the sheet that meets her requirements for
1. ¢ 2. 3 & high quality and has the lowest price per square meter. Which
4 20 L] option should she buy? Justify your answer.

Complete each statement. (Lossons 9.1, 9.2)

4. 25%of 200 is S. 16is______ of20. 6. 21is70%of

unit2227
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UNIT 3 IIIXED REVIEW
Assessment
Readiness

Selected Response

E 1. The deepest part of a swimming pool is

© Boaghtes WiTin Hurreet Publiiveg Company

12 feet deep. The shallowest part of the
pool is 3 feet deep. What is the ratio of the
depth of the deepest part of the pool to the
depth of the shallowest part of the pool?

@ an
® 1215
© 14
© 1512

2. How many centimeters are in 15 meters?

A 0.15 centimeters
(® 1.5 centimeters
© 150 centimeters
(© 1,500 centimeters

3. Barbara can walk 3,200 meters in
24 minutes. How far can she walkin

3 minutes?

A 320 meters
400 meters
© 640 meters
© 720 meters

4. The table below shows the number
of windows and panes of glass in the

windows.
Windows| 2 3 45
Panes 12 18 24 30

Which represents the number of panes?
@ windows x 5

(8 windows x 6

© windows + 10

(@) windows + 15

Personal
Math Trainer

Onlre
fmonment and
rhovertsn

5. The graph below represents Donovan’s
speed while riding his bike.

Distance (km) _
N s o @

o

2 4 6 810
Time (min)

Which would be an ordered pair on

the line?

® (1.3
® 2.2
© 6.4
® 9.3

Read the graph or diagram as
closely as you read the actual
test question. These visual aids
contain important information.

6. Which percent does this shaded grid

represent?

® a2%
® 48%
© 52%
©® s8%

unit3229

7. Ivan saves 20% of his monthly paycheck
for music equipment. He earned $335 last
month. How much money did lvan save for
music equipment?

@ s6s
® s67
© s70
® $75
8. How many 0.6-liter glasses can you fill up
with a 4.5-liter pitcher?
® 133 glasses
(8 39glasses
© 73 glasses
(© 75 glasses

9. Which shows the integers in order from
greatest to least?

® 22,8,7,2,-1
® 2.7.8,-11,22
© -11,2,7,8,22
®© 22,-11,8,7,2
10. How do you convert 15 feet to centimeters?
@ Multiply 15 ft by 1% and 234m,
® Multiply 15 ftby L and 7375
© Multiply 15 ftby "7 and 271",

)
® Multiply 15 ft by 122 and L=

Mini Task
‘l 1. Claire and Malia are training for a race.

a. Claire runs 10 kmin 1 hour. How many
kilometers does she run in half an hour?

in 2} hours?

230unn3

Malia runs 5 miles in 1 hour. How many
miles does she run in half an hour? in
2! hours?

On Tuesday, Claire and Malia both
ran for 2} hours. Who ran the farther
distance?

12. Adepartment store is having a sale.

13. Arecipe calls for 6 cups of water and 4 cups

Malcolm bought 6 bowls for $13.20.
What is the unit rate?

The store is having a promotion. For
every B glasses you buy, you get 3 free
plates. Makcolm got 9 free plates. How
many glasses did he buy?

The unit rate of the glasses was $1.80
per glass. How much did Malcolm

spend on glasses?

of flour.

What is the ratio of water to flour?

If the recipe is increased to use 6 cups
of flour, how much water should be
used?

If the recipe is decreased to use 2 cups
of water, how much flour should be
used?
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