LESSON 13 | SESSION1 m [ [ [ []

alll Carrier & 1:00 PM 100% .

Explore Equivalent Ratios

Previously, you learned how to compare quantities by using ratios.
In this lesson, you will learn about equivalent ratios.

» Use what you know to try to solve the problem below.

Henna Paste (1 batch)

Veda uses henna paste to paint designs on her friends’ hands and

feet as they prepare to celebrate Diwali, a festival of lights. What is * 2 tbsp henna powder
the ratio of tablespoons of henna powder to teaspoons of oil if Veda * 1 tsp oil
makes 3 batches of paste? * 1 tsp sugar

o 2 tbsp water

% Math Toolkit connecting cubes, counters, grid paper

Ask: How does your
model show 3 batches
of paste?

Share: My model
shows that . ..

Learning Targets SMP 1, SMP 2, SMP 3, SMP 4, SMP 5, SMP 6
Use ratio and rate reasoning to solve real-world and mathematical problems.

+ Make tables of equivalent ratios relating quantities with whole-number measurements, find missing values
in the tables, and plot the pairs of values on the coordinate plane. Use tables to compare ratios.
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CONNECTIT

€@ Look Back What is the ratio of tablespoons of henna powder to teaspoons of
oil for 3 batches of henna paste? Explain how you know.

e Look Ahead Equivalent ratios are ratios that express the same comparison.

a. Tofind a ratio that is equivalent to the ratio 3 to 2, you can combine equal
groups of 3 circles and 2 squares. How does the model show that the ratios
3:2and 6:4 are equivalent ratios?

OO0QO0OO0O

3 circles to 2 squares 6 circles to 4 squares

b. Find another ratio that is equivalent to 3 : 2. Use a model to support your answer.

¢. Explain why 3:2 and 9: 8 are not equivalent ratios.

€ Reflect How can you tell whether two ratios are equivalent?
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Prepare for Finding Equivalent Ratios

c Think about what you know about ordered pairs. Fill in each box. Use words,
numbers, and pictures. Show as many ideas as you can.

What | Know About It

What Is It?

ordered pair

Examples Examples Examples

e Do the ordered pairs (1, 4) and (4, 1) represent the same point in the coordinate
plane? Explain.
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e Felipe has a recipe for peanut butter dog treats. Dog Treats (1 batch)

a. What is the ratio of cups of flour to tablespoons of peanut butter | dient | A t
if Felipe makes 3 batches of dog treats? Show your work. ngredien moun

Peanut Butter | 4 tbsp

Flour 1cup
Egg 1
Water 2 tbsp

SOLUTION

b. Check your answer to problem 3a. Show your work.
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Develop Finding Equivalent Ratios [Esttas
| HIGHLAND ="

» Read and try to solve the problem below.

=ty B

Number of Picnic Tables

The ratio of picnic tables to garbage cans in a new
national park should be 8 : 3. The park design

shows plans for picnic tables in a small campground
and a large campground. How many garbage cans
should there be in each campground?

in a small
campground

in a large
campground

% Math Toolkit connecting cubes, counters, double number lines, grid paper

Ask: How did you use
the ratio 8: 3 to find
the number of
garbage cans for

40 picnic tables?

Share: | used the ratio
8:3whenl...
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» Explore different ways to find equivalent ratios.

The ratio of picnic tables to garbage cans in a new national park
should be 8: 3. The park design shows 40 picnic tables in a small
campground and 120 picnic tables in a large campground.

How many garbage cans should there be in each campground?

Model It

You can use addition to find equivalent ratios.

One way to show adding groups of 8 picnic tables for every
3 garbage cans is with a double number line.

~— SN\~ S
Picnic Tables 0 8 16 24 32 40
[ | | | | [
[ I I I I —
| | | | | L5
[ T T T T >
Garbage Cans 0 3 6 9 12 ?
~— T~ T~ 7

You can write ratios for number pairs that line up vertically. The double number line
shows the equivalent ratios 8:3,16:6,24:9,and 32:12.

Model It

You can use multiplication to find equivalent ratios.

You can record equivalent ratios in a table.

X 4
% 2 X 3
Picnic Tables 8 16 24 32 40 120
Garbage Cans 3 6 9 12 ? ?
X 2
X3 X 4
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CONNECTIT

» Use the problem from the previous page to help you understand how to find
equivalent ratios.

c Look at the first Model It. How do you know that the ratios from the double
number line are equivalent ratios?

e Look at the second Model It. What number can you multiply 8 by to get 120?
How can you use this number to solve part of the problem?

e How many garbage cans should be placed in each campground? Explain how you
can use addition or multiplication to find the answer.

0 Why can you multiply both quantities in a ratio by the same number to find an
equivalent ratio?

e Cai says you can divide both quantities in a ratio by the same nonzero number to
find an equivalent ratio. Explain why Cai is correct.

@ Reflect Think about all the models and strategies you have discussed today.
Describe how one of them helped you better understand how to find
equivalent ratios.
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Apply It

» Use what you learned to solve these problems.

0 Hailey makes a necklace with 24 blue beads and 32 purple beads. She wants to
make a bracelet that uses the same ratio of blue beads to purple beads. She plans
to use 6 blue beads for the bracelet. How many purple beads should Hailey use?

A 4 purple beads
B 8 purple beads
C 14 purple beads

D 18 purple beads

e Kareem says that the ratio 4 : 1 is equivalent to the ratio 12 : 9 because
4+ 8=12and 1 + 8 = 9.ls Kareem correct? Explain how you know.

e The table shows that Marta’s heart beats 18 times every 15 s.
Use equivalent ratios to complete the table. Explain how you
found the time in seconds for 180 heartbeats.

Marta’s Heartbeats

Time (s) Number of Beats
15 18
30
45
180
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Practice Finding Equivalent Ratios

» Study the Example showing how to find equivalent ratios. Then solve
problems 1-5.

Example

A soccer league has 60 returning players and 36 new players. Each team will have
the same ratio of returning players to new players as the league has. How many
new players will a team with 10 returning players have?

You can use a double number line to find ratios equivalent to 60 : 36.
Number pairs that line up vertically represent equivalent ratios.

+6
Returning Players 0 10 60
| | | | | | [
| | | | | | 7
| | | | | | |
| 1 1 1 1 1 —>
New Players 0 6\_/36
+6

You can divide each quantity in 60 : 36 by 6 to find the equivalent ratio 10: 6.

A team with 10 returning players will have 6 new players.

J
o Sophia says that you can solve the problem in the Example by multiplying both
quantities in the ratio 60 : 36 by % Is Sophia correct? Explain.
o Which ratios are equivalent to 8: 127 Select all that apply.
Vocabulary
A 4:6 . .
equivalent ratios
. two ratios that
B 12:8 express the same
comparison.
C 16:20 Multiplying both
numbers in the ratio
D 24:36 a:bbya nonzero
number n results in
the equivalent ratio
E 56:84 na:nb.
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e A football field is 300 ft long. A sloth moving very quickly
travels 60 ft every 5 min. Based on this ratio, how many
minutes would it take a sloth to travel the length of a
football field? Show your work.

SOLUTION

0 At a summer camp, the ratio of campers to adults is kept equivalentto 7 : 1.

a. Use equivalent ratios to complete the table.

Campers 7 28

Adults 1 2 30

b. Next week, there will be 63 campers. How many adults should the camp have
next week? Show your work.

SOLUTION

e A manager of a clothing store always orders 2 small T-shirts and 3 large T-shirts for
every 4 medium T-shirts. The manager plans to order 24 medium T-shirts. How
many small T-shirts and large T-shirts should the manager order? Show your work.

SOLUTION
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1:00 PM

Develop Graphing a Table of
Equivalent Ratios

» Read and try to solve the problem below.

o
(A streaming music channel always plays the same ratio of pop st Giamns Sars
songs to hip-hop songs. The point on the graph shows the y
number of hip-hop songs played for every 3 pop songs. - 4
Based on the relationship in the graph, how many hip-hop Songs 2

songs does the channel play for every 12 pop songs? v

% Math Toolkit connecting cubes, counters, double number lines,
graph paper

0 2 4
Pop Songs

Ask: How does your
model use the ordered
pair from the graph?

Share: In my model, |
used the ordered pair
to...
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» Explore different ways to use a graph to show equivalent ratios.

A streaming music channel always plays the same ratio of pop songs to Music Channel Songs
hip-hop songs. The point on the graph shows the number of hip-hop songs g 4y
played for every 3 pop songs. Based on the relationship in the graph, § 4
how many hip-hop songs does the channel play for every 12 pop songs? :‘:3' 3,2)
T2 °
I X
0 >
0 2 4
| Pop Songs

Model It

You can make a table of equivalent ratios from the given ordered pair.

The ordered pair (3, 2) shows that the ratio of pop songs to hip-hop songsis 3 : 2.

Pop Songs, x | Hip-Hop Songs, y

3
+3(

6
+3(

9
+3< >+2

12 ?

N BN
X
+
N

Model It

You can use the coordinates of the given ordered pair to find
other ordered pairs that represent equivalent ratios.

Music Channel Songs

l\y
8
oy
S (9, 6)
o
w6 ¢
& (6,4) +3| !+2
T 4 Y >
E- A
T | B2, +3 +2
X
0 >
0 2 4 6 8 10 12
Pop Songs
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CONNECTIT

» Use the problem from the previous page to help you understand how to use a
graph to show equivalent ratios.

c How does the graph in the problem show that the ratio of pop songs to hip-hop
songsis 3:27?

a Look at the table in the first Model It and the graph in the second Model It.
How is the addition pattern in the graph related to the addition pattern in
the table?

e How many hip-hop songs does the streaming music channel play for every
12 pop songs? Plot a point on the graph to model this relationship.

° How can you use a point on a graph to find another point that represents an
equivalent ratio? Explain why your method works.

e How could you use ordered pairs and multiplication to find equivalent ratios?

@ Reflect Think about all the models and strategies you have discussed today.
Describe how one of them helped you better understand using a graph to show
equivalent ratios.
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Apply It
» Use what you learned to solve these problems.
e The ratio of the length of a fire hose in feet to the number of gallons of water the

hose can hold is 100 : 4. Complete the table of equivalent ratios. Then write each
ratio as an ordered pair.

Hose Length (ft) | Volume of Water (gal) | Ordered Pair

1

50

100 4

12

e Enrique has a container of 32 fl oz of orange juice. He is filling Ay
glasses with 1 cup of juice. The point on the graph shows the ratio
of fluid ounces to cups. Based on this ratio, how many glasses can 8
Enrique fill from the container? Plot a point on the graph to show
the number of cups in 32 fl oz. Show your work.

8
S 4
2
(8,1)
oL ® ;
0 8 16 24 32 40
Fluid Ounces
SOLUTION
e Every 4-oz serving of Yum’s Yogurt contains 8 g of protein. Yum’s Yogurt
Complete the table of equivalent ratios. Then plot points on the Ay

graph to represent the ratios.

Yogurt (oz) | Protein (g)

Protein (g)
o

4 8
8 X
0 >
0 8 16 24 32
12
Yogurt (0z)

32
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Practice Graphing a Table of Equivalent Ratios

» Study the Example showing how to graph a table of equivalent ratios.
Then solve problems 1-5.

Example

Jade reads 4 pages every 3 min. Make a table of equivalent ratios to show

how many pages Jade can read in 3 min, 6 min, and 9 min. Then graph the
equivalent ratios.

Record the ratio 3 to 4 in one row of a table. Find equivalent ratios for 6 min and 9
min by multiplying each number in the ratio 3 : 4 by 2 and by 3.

nlky Py
Time (min) | Pages Read (9,12)
10
3 4 ©
g ° 6,8)®
&
9 12 a 4 L )
(3,4)
2
Think of each ratio in the table as an ordered pair <
(x, y). The x-coordinate is the time in minutes and %2 4 6 s 10
the y-coordinate is the number of pages read. Time (min)
S J

0 How would the graph in the Example change if Jade reads 5 pages every
3 minutes instead of 4 pages every 3 minutes?

a The point (7, 8) in the coordinate plane represents a ratio. Adela claims that you
can find an equivalent ratio by adding the same number to both coordinates of
the point. Is Adela correct? Explain.
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e Jordan and Mia are bringing napkins to a back-to-school picnic. oY
They decide to bring 35 napkins for every 10 people who plan to attend. "
The point on the graph represents this ratio. £ 140
Q.
a. Plot another point that represents an equivalent ratio. Explain how Z 5
you found the coordinates of this point. f X
' 0 20 0
People
b. What do the coordinates of the point you plotted represent in this situation?
o Allen is making a scarf for charity. He uses 4 yd of black yarn for ¥
every 6 yd of yellow yarn.
a. Complete the table of equivalent ratios. 'g #
£ 1
Black Yarn (yd) 2 4 12 >;'
o n
Yellow Yarn (yd) 6 30 g
6
b. Plot ordered pairs on the graph to represent the ratios. 0 d
0 4 8 12 16 20
Black Yarn (yd)
e An aquarium that holds 9 gal is the correct size for 3 miniature Ay
goldfish. The point on the graph represents this ratio relationship. c 8
Which ordered pairs represent equivalent ratios that would also be 5
on the graph? Select all that apply. 8
()]
A (1,3) g
£ $
s 2
B (3,1) i x
0o 6 12 18 24
C (12,6) Aquarium Size (gal)
D (15,9
E (18,6)
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Develop Using Equivalent Ratios

» Read and try to solve the problem below.

lan travels 10 yd on his unicycle every 4 s. Based on this ratio, how many seconds
does it take lan to travel 25 yd on his unicycle?

% Math Toolkit connecting cubes, counters, double number lines, graph paper

Ask: How does your
model show that lan
travels 10 yd every 4 s?

Share: | showed this
ratioby ...
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» Explore different ways to use equivalent ratios to solve problems.

lan travels 10 yd on his unicycle every 4 s. Based on this ratio, how many seconds
does it take lan to travel 25 yd on his unicycle?

Model It

You can use a double number line to solve the problem.

Choose scales to show that lan travels 10 yd every 4 s.

Distance (yd) 0 10 20 30
|

Y

Y

| |
| |
Time(s) O 4 8 12
Add marks halfway between the existing marks to find additional equivalent ratios.

Distance(yd) 0 5 10 15 20 25 30
|

Y

[
[
Time(s) 0 2 4 6 8 10 12

Y

Model It

You can use a combination of multiplication and division to solve
the problem.

Show the ratios in a table. Think of a way to get from 10 yd to 25 yd
by using a combination of multiplication and division.

+2 X5

VR
Distance (yd) | 10 5 25
Time (s) 4 2 ?
N A

=2 X5
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CONNECTIT

» Use the problem from the previous page to help you understand how to use
equivalent ratios to solve problems.

c Look at the first Model It. How do you know that 5:2,15:6,and 25: 10 are
equivalent to the ratio 10 : 4?

e Can you solve the Try It problem by multiplying both quantities in the ratio
10 to 4 by the same whole number? Why or why not?

e Look at the second Model It. It shows that the ratio 10 to 4 can be written as the
equivalent ratio 5 to 2. Why is this step helpful?

0 How many seconds does it take lan to ride 25 yd on his unicycle? How do you
know that your answer is reasonable?

e Why is it sometimes helpful to use a combination of multiplication and division
when finding equivalent ratios to solve problems?

@ Reflect Think about all the models and strategies you have discussed today.
Describe how one of them helped you better understand how to solve the
Try It problem.
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Apply It

» Use what you learned to solve these problems.

0 A caterer typically uses 40 forks for every 25 knives. The caterer estimates that he
will use 80 knives today. Use equivalent ratios to estimate the number of forks the
caterer will use today. Show your work.

SOLUTION

e Each day, a baker makes the same ratio of blueberry muffins to banana
muffins. On Tuesday, she makes 96 blueberry muffins and 72 banana muffins.
On Wednesday, she makes 36 blueberry muffins. How many banana
muffins does the baker make on Wednesday?

A 12 banana muffins B 27 banana muffins

C 48 banana muffins D 132 banana muffins
0 An architect designs a skyscraper with 56 floors. The height of the

skyscraper must increase by 45 m for every 10 floors. Based on this
ratio, what is the planned height of the skyscraper? Show your work.

soLuTION
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Practice Using Equivalent Ratios

» Study the Example showing how to use ratios to solve problems. Then solve
problems 1-5.

Example

A company sells shampoo in two sizes of bottles. The ratio of the capacity of a
bottle to its cost is the same for both sizes. A large bottle of shampoo contains
32 fl oz and costs $8. A small bottle contains 12 fl oz. What is the cost of a small
bottle of shampoo?

You can use a table of equivalent ratios. +8 x3

AR VaR
Capacity (floz) | 32 4 12

Think of a way to get from 32 to 12 by
using a combination of multiplication
and division. Then use this combination Cost ($) 8 1 3

to find equivalent ratios. I\

=8 X3

A small bottle of shampoo costs $3.

- J

o The company in the Example decides to increase the capacity of its large bottles
from 32 fl 0z to 40 fl oz. It plans to keep the ratio of capacity to cost the same. How
much should the company charge for a bottle that holds 40 fl 0z? Show your work.

SOLUTION

Vocabulary
e Which ratio is equivalent to 3:18? equivalent ratios

two ratios that

A 6:21 express the same
comparison.

B 5:20 Multiplying both
numbers in the ratio
a: b by anonzero

C 7:42 number n results in
the equivalent ratio

D 12:2 na:nb.
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e A community garden is surrounded by a fence. The total length of the fence is
3,000 ft. For every 48 ft of fence, there are 4 posts. What is the total number of
posts in the fence? Show your work.

SOLUTION

e A company makes first-aid kits in different sizes. The ratio of fabric bandages
to plastic bandages in each kit is 3 to 9. A small kit has 16 fabric bandages.
How many plastic bandages should a small kit have? Show your work.

SOLUTION

e A bag contains 6 red tiles and 15 yellow tiles. Lilia removes 2 red tiles. How many
yellow tiles should she remove so that the ratio of red tiles to yellow tiles in the
bag stays equivalent to 6 : 15? Show your work.

SOLUTION
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Refine Finding Equivalent Ratios

» Complete the Example below. Then solve problems 1-9.

Example

A picture-hanging kit contains 2 short nails for every 8 long nails.
There are 28 short nails. How many long nails does the kit contain?

Look at how you could use a table of equivalent ratios.

Short Nails | 2 4 6 | 28
LongNails | 8 | 16 |24 | ?

In each ratio, the number of long nails is 4 times the number of

CONSIDERTHIS ...
How do you know that
the ratios 4: 16 and

6: 24 are equivalent to
2:87

short nails.
?=4x28 PAIR/SHARE
How could you solve
this problem a different
SOLUTION ;v:sy v:grgheck your
- ) ?
Apply It
0 Nicanor keeps the tickets from all the sporting events he attends. The ratio CONSIDERTHIS ...

of baseball tickets to basketball tickets in his collection is 3 : 5. Nicanor has
21 baseball tickets. How many more basketball tickets than baseball tickets
does he have? Show your work.

SOLUTION

How does the ratio
given in the problem
show that Nicanor has
more basketball tickets
than baseball tickets?

PAIR/SHARE

How did you use
equivalent ratios to help
you solve this problem?
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i i Jamila's Steps
a The graph shows the rela.tlonshlp between P CONSIDER THIS .. .
the number of steps Jamila takes and the 2 k How can you show
distance she walks. Based on the equivalent that the ordered pairs
ratios shown in the graph, how many steps g2 in the graph represent
] = ® equivalent ratios?

does Jamila need to take to walk 120 ft? T 16

-
Show your work. g

v 12 ®

(%)

c

©

7 8

o ®

4
X
0 >
0 2 4 6 8
Steps Taken
PAIR/SHARE
How does the graph

indicate that the
number of steps Jamila
must take to walk 120 ft
is less than 1207

SOLUTION

e Carson rides his bike for 30 min each day. He rides a total of 12 mi every CONSIDER THIS

3 days. Based on this information, how many days will it take Carson to How can you find the
ride a total of 80 mi on his bike? ?i;;ayr;ce Carson rides in
A 4days

B 7days

C 10days

D 20days

Galeno chose A as the correct answer. How might he have gotten
that answer?

PAIR/SHARE
How can you check
that your answer is
reasonable?
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° Mr. Romano is ordering meat for a family reunion. He knows that 80 people plan
to attend. He orders 1 Ib of chicken for every 5 people and 3 Ib of beef for every
10 people. Tell whether each statement is True or False.

True | False
a. Mr.Romano orders 48 Ib of beef. O O
b. Mr. Romano orders 16 Ib of chicken. O O
¢. The ratio of pounds of beef to pounds O O
of chicken that Mr. Romano orders is 3 : 2.
d. The ratio of pounds of chicken to pounds O O
of beef that Mr. Romano ordersis 1: 3.

e Evelyn is making bows from blue and white ribbon. She uses 6 in. of blue ribbon
for every 9 in. of white ribbon. Evelyn has 82 in. of blue ribbon and 114 in. of white
ribbon. Which color of ribbon will she run out of first? Explain.

G A dairy farm ships crates of milk to food stores. There are 48 quarts of milk
for every 3 crates shipped. Plot points on the graph to show how many

quarts of milk there are for shipments of 3, 4, 6, and 9 milk crates. Label each & m
point with its ordered pair. | LSOO
Ay
128
= 5 O_0-0_¢
E /X AOAOAOA‘
= 96
o
8
E 64
>
o
32
X
0 >

0 2 4 6 8
Milk Crates
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0 Last year, students planted 8 tomato plants and 16 pepper plants in a school
garden. This year, the students planted 15 tomato plants. They want to have the
same ratio of tomato plants to pepper plants as last year. Pepper plants cost
$4.33 each. What is the cost, in dollars, of the pepper plants for this year’s garden?

©

OOOO
OOO©
0/0 00,
0600
966,
OOO®
©/6 6,0,
©/© 0,0,
90 00,
00 00,

®
®

®
®

®®
©O)

PEOOOWEGOOEIO
PEOOOOGOOOEIO

e The graph shows four ordered pairs that represent ratios. Which Y

L
ordered pair represents a ratio that is not equivalent to the others? (6, 36)

30
A (2,12)

24 .(5' 24)

B (3,18)
*3,18)
C (5,24

( ) 12 *513)

D (6,36) 6

\ A

© Math Journal Write a word problem that can be solved by
finding an equivalent ratio. Show how to find the answer.

End of Lesson Checklist

|:| INTERACTIVE GLOSSARY Find the entry for equivalent ratios. Add two important things
you learned about equivalent ratios in this lesson.

|:| SELF CHECK Go back to the Unit 3 Opener and see what you can check off.
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Explore Unit Rates

Previously, you learned about rates. In this lesson, you will learn
how to use rates and unit rates to solve problems.

» Use what you know to try to solve the problem below.

Chloe is driving on the freeway. She is 200 miles from
Los Angeles. She drives at a constant speed of 55 miles per

hour. Can Chloe get to Los Angeles in less than 3% hours?

California

area ‘
of detail
Speed:

55 miles
per hour

% Math Toolkit double number lines, graph paper

Ask: How is your
strategy similar
to mine? How is it
different?

Share: My strategy
is similar to yours
because...ltis
different because...

Learning Targets SMP 1, SMP 2, SMP 3, SMP 4, SMP 5, SMP 6, SMP 8

« Solve unit rate problems including those involving unit pricing and constant speed.
« Use ratio reasoning to convert measurement units; manipulate and transform units appropriately when
multiplying or dividing quantities.
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CONNECTIT

0 Look Back Can Chloe get to Los Angeles in less than 3% hours? Explain.

© Look Ahead Chloe's constant speed of 55 miles per hour is a rate. The
numerical part of the rate, 55, is called the unit rate.

a. What does the unit rate 55 tell you in this situation?

b. On another trip, Chloe drives at a constant speed of 60 miles per hour. What is
Chloe’s unit rate? What does the unit rate tell you?

¢. The table shows that Choe travels 240 miles in .
) o i Miles, | Hours, a .
4 hours. Complete the equivalent ratios in the first a b p-a~ b
two columns. Where do you see Chloe’s unit rate?
1
2
d. The third column of the table shows the quotient 180
of the numbers in each equivalent ratio. Complete 5
the third column. What do you notice? 240 4 %0 =240 -4 =60

€©) Reflect How could you use unit rates to help you identify equivalent ratios?
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Prepare for Using Unit Rates to Solve Problems

c Think about what you know about rates. Fill in each box. Use words, numbers,
and pictures. Show as many ideas as you can.

What Is It? What | Know About It

Examples Examples

e What two rates can you write for the ratios Gallons 0 1 2 3 4 5

shown by the double number line? What do I I I I I I

they tell you?

Y

Y

|
|
Miles 0 30 60 90 120 150
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e Deon feeds his Great Dane 62 cups of dog food per week. He has a new bag with
160 cups of dog food.

a. Deon will pick up more dog food at the pet store in 2% weeks. Will the new bag
of food last until then? Show your work.

SOLUTION

b. Check your answer to problem 3a. Show your work.
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Develop Using Unit Rates to Find
Equivalent Ratios

» Read and try to solve the problem below.

Ashwini jogs on the track at her school. She uses a watch to track her
progress. At this rate, how long will it take her to jog 16 laps?

% Math Toolkit double number lines, graph paper

Ask: How does your
model show Ashwini’s
rate?

Share: My model
shows Ashwini’s
rate...
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» Explore different ways to understand how to use a unit rate to find
equivalent ratios.

Ashwini jogs on the track at her school. She uses a watch to track her
progress. It takes her 15 minutes to jog 6 laps. At this rate, how long will it
take her to jog 16 laps?

Model It

You can use a table of equivalent ratios to solve the problem.

Laps | Minutes

6 15

+6 +6
1 2.5

X 16 X 16
16 ?

Model It

You can find the unit rate and then use it to find equivalent ratios.

Divide the numbers in the ratio 15 : 6 to find the unit rate for minutes per lap.

minutes — 15 _ 5 _ 25
laps — 6 2 :

Multiply the number of laps by the unit rate for minutes per lap.

Laps | Minutes

6 15

16 ?
N "

X 2.5
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CONNECTIT

» Use the problem from the previous page to help you understand how to use a
unit rate to find equivalent ratios.

c Look at the table in the first Model It. Where do you see the unit rate for the ratio
of minutes to laps? Describe how the unit rate is found.

e Look at the second Model It. Why can you use a fraction to show the unit rate for
the ratio of minutes to laps?

e Write a multiplication expression that uses the unit rate to find the missing value
of the equivalent ratio. How long will it take Ashwini to jog 16 laps?

0 How long will it take Ashwini to jog 22 laps? Explain how you can use the unit rate
to find the total number of minutes it takes Ashwini to run any number of laps.

e How does a unit rate relate the two quantities in a ratio? How can a unit rate help
you solve problems involving equivalent ratios?

© Reflect Think about all the models and strategies you have discussed today.
Describe how one of them helped you better understand how to use a unit rate to
find equivalent ratios.
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4 bor
Apply it $5.00 ,

» Use what you learned to solve these problems.

0 Alejandro is buying chicken for a barbecue. At the rate
shown in the Weekly Special, what does 7 |b of chicken cost?
Show your work.

SOLUTION

e Look at problem 7. How much chicken can Alejandro buy for $8? Show your work.

SOLUTION

9 Anica volunteers to fold T-shirts for the runners at a marathon. She folds 8 T-shirts
every 6 minutes. At this rate, how many T-shirts does Anica fold in 45 minutes?

Show your work.

SOLUTION
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Practice Using Unit Rates to Find
Equivalent Ratios

» Study the Example showing how to use a unit rate to find an equivalent ratio.
Then solve problems 1-5.

Example

Winona and Reth are adding money to their subway fare cards. Winona pays
$26 for 8 rides. Each ride costs the same amount. How much does Reth pay
for 7 rides?

The ratio of dollars to rides is 26 : 8. Divide to find the unit rate.

dollars — 26 _ 13 _
rides — 8 4 e

The rate is $3.25 per ride. Dollars | Rides

Multiply the number of rides by the unit rate to find

the missing value of the equivalent ratio. 26 8
7 X 3.25 = 22.75 ! 7
Reth pays $22.75 for 7 rides. Vx\3{

N

0 Look at the problem in the Example. Rolando also adds money to his subway fare
card. How much does Rolando pay for 20 rides? Show your work.

Vocabulary

rate

a ratio that tells the
number of units of
one quantity for 1 unit
SOLUTION of another quantity.

unit rate

9 Look at the problem in the Example. Vinh adds $39 to his subway fare
card. How many rides does Vinh buy? Explain how you can use the unit
rate for rides per dollar to find the answer.

the numerical part
of a rate. For the ratio
a:b, the unitrate is

the quotient %.

per
for each or for every.
The word per can be
used to express a rate,
such as $2 per pound.
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9 Angela starts a blog about wheelchair basketball. In the first 4 days,
the blog gets 22 new subscribers. At this rate, how many new
subscribers can Angela expect in 30 days? Show your work.

SUBSCRIBE

SOLUTION

0 Ximena is typing a 2,500-word essay. In 9 minutes she types 396 words. At this
rate, can Ximena type the essay in an hour? Explain.

e Andrew saves the same amount of money each week. The table shows the
o Weeks Dollars
amount he saves in different numbers of weeks. How much money does
Andrew save in 40 weeks? Show your work. 7 224
9 288
1 352
SOLUTION
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Develop Using Unit Rates to
Compare Ratios

» Read and try to solve the problem below.

Antonio uses dish soap in his recipe for giant bubbles.
He compares the prices of two brands of dish soap.
Which brand is the better buy?

% Math Toolkit double number lines, graph paper

Ask: What was the
first thing you did to
compare the prices of
the brands?

Share: First | ...
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» Explore different ways to use unit rates to compare ratios.

Antonio uses dish soap in his recipe for giant bubbles. He compares
the prices of two brands of dish soap. Which brand is the better buy?

Dish Soap | Fluid Ounces | Price

Brand A 32 $2.56
Brand B 48 $4.80
Model It

You can find the better buy by comparing the unit rates for dollars per fluid ounce.

Use a table to find the price per fluid ounce for each brand.

Brand A /_—32\A Brand B A
Price ($) 2.56 | 0.08 Price ($) 480 | 0.10
Fluid Ounces | 32 1 Fluid Ounces | 48 1

A price for 1 unit, such as 1 fl oz, is called a unit price.
The unit price for Brand A is $0.08 per fluid ounce.
The unit price for Brand B is $0.10 per fluid ounce.

Model It
You can find the better buy by comparing the unit rates for fluid ounces per dollar.
Brand A /_Q« Brand B - 480
Fluid Ounces | 32 12.5 Fluid Ounces | 48 10
Price ($) 2.56 1 Price ($) 4.80 1
+2.56 +4.80

For Brand A, you get 12.5 fluid ounces per dollar.

For Brand B, you get 10 fluid ounces per dollar.
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CONNECTIT

» Use the problem from the previous page to help you understand how to use
rates and unit rates to compare ratios.

c Look at the first Model It. Why do you divide by 32 to find the unit price for
Brand A and divide by 48 to find the unit price for Brand B?

a How can you use the unit prices to find which brand is the better buy?

e Look at the second Model It. How can you uses the unit rates for fluid ounces per
dollar to find which brand is the better buy?

e How are the strategies in the two Model Its similar? How are they different?

e Why can you compare two ratios by comparing their unit rates?

@ Reflect Think about all the models and strategies you have discussed today.
Describe how one of them helped you better understand how to solve the
Try It problem.
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Apply It

» Use what you learned to solve these problems.

0 The table shows the top running speeds for a giraffe and a zebra.

Animal | Meters | Seconds
Which animal can run faster? Show your work.

Giraffe 280 20

Zebra 204 12

SOLUTION

e Four friends make chili for a chili cook-off. Each of them uses a different amount
of hot sauce to make the chili spicy. Which ratio of hot sauce to chili makes the
spiciest chili?

A 15 tsp hot sauce for 6 pt of chili
B 18 tsp hot sauce for 15 pt of chili
C 12 tsp hot sauce for 8 pt chili

D 24 tsp hot sauce for 10 pt chili

0 DeAndre’s laptop downloads a 9 GB (gigabyte) file in 15 seconds.
It takes Cheryl’s laptop 80 seconds to download a 32 GB file.
Whose laptop downloads files at a faster rate? Show your work.

DeAndre’s Cheryl’s
laptop laptop

aGB 32 GB
15 seconds 80 seconds

SOLUTION
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Practice Using Unit Rates to Compare Ratios

» Study the Example showing how to use unit rates to compare ratios.
Then solve problems 1-5.

Example

Two teams of students are painting fences at Lakeside Middle School.
The Blue Team paints 15 square meters in 6 hours. The Red Team paints
8 square meters in 4 hours. Which team paints faster?

You can compare the unit rates for square meters painted per hour.

Blue Team Red Team
square meters — 15 _ 5 square meters — 8 _
hours — 6 . hours — 4

The team with the greater unit rate paints more square meters per hour.
25>2

The Blue Team paints faster.
S J

o Show how to solve the problem in the Example by comparing the unit rates for
hours per square meter.

9 A news site offers a subscription that costs $28.50 for 6 months. What is the
unit price per month? Show your work.

SOLUTION
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e Khalid wants to buy a long sandwich for a party. Store A sells a
5-foot sandwich for $42.50. Store B sells a 6-foot sandwich for
$49.50. Which store has the better buy? Show your work.

SOLUTION

° A store sells two brands of hand lotion. Brand X costs $3.25 for 5 fluid ounces.
Brand Y costs $6 for 8 fluid ounces. How much less per fluid ounce does Brand X

cost than Brand Y? Show your work.

SOLUTION

e Three friends make lemonade with different recipes. The
table shows the ratio of lemon juice to the total amount of
lemonade. Which friend makes lemonade with the strongest

lemon flavor? Explain how to use unit rates to decide.

Lemon Juice | Lemonade
Name (cups) (cups)
Erin 2 12
Damita 4 16
Jayden 3 15
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Develop Using Unit Rates to
Convert Measurements

» Read and try to solve the problem below.

A band marches in the African American Day Parade
in New York City. The band marches 800 meters every
15 minutes. At this rate, how many kilometers does
the band march in 1 hour?

800 meters
every 15 minutes

% Math Toolkit double number lines, graph paper, ruler

Ask: How do you
know your answer is
reasonable?

Share: My answer
makes sense
because...
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» Explore different ways to convert between units of measure.

A band marches in the African American Day Parade in New York
City. The band marches 800 meters every 15 minutes. At this
rate, how many kilometers does the band march in 1 hour?

Model It

You can use a table of equivalent ratios to convert between
units of measure.

1,000 meters = 1 kilometer 60 minutes = 1 hour
Meters | Kilometers Minutes | Hours
1,000 1 . 60 1
+ 1,000 + 1,000 +4< >+4
1 0.001 15 1
X 800 X 800 4
800 0.8

The band marches 0.8 kilometers in % hour. Multiply by 4 to find the number of

kilometers the band marches in 1 hour.

4X0.8

Model It

You can multiply by a unit rate to convert between units of measure.
Write the rate for kilometers per meter.

1 kilometer = 1,000 meters

1
1,000

kilometer per meter
Find the number of meters the band marches in 1 hour.
4 X 800 = 3,200
To convert 3,200 meters to kilometers, multiply by the unit rate.

meters  kilometers per meter

1l

3,200 X

1
1,000
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» Use the problem from the previous page to help you understand how to
convert between units of measure.

c Look at the first Model It. How are the relationships 1,000 meters = 1 kilometer
and 60 minutes = 1 hour similar to rates?

e Look at the second Model It. The relationship 1 kilometer = 1,000 meters is used

1
1,000

table of meters and kilometers in the first Model It?

to write the rate

kilometer per meter. How is this rate shown by a row of the

e There are two rates that relate meters and kilometers. In the second Model It,

why is H}W the unit rate that is used to convert 3,200 meters to kilometers?

° How many kilometers does the band march in 1 hour?

e How is converting between measurements similar to finding equivalent ratios?

G Reflect Think about all the models and strategies you have discussed today.
Describe how one of them helped you better understand how to convert between
units of measure.
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Apply It

» Use what you learned to solve these problems.

o The unit of money in England is the pound (£). When Anne visits England,
£10 equals $13. She sees a bike rental that costs £3 per hour. Anne wants to
spend less than $20. Can Anne rent the bike for 5 hours? Explain.

e A can contains 4 cups of pineapple juice. The can of juice costs $2.56.
What is the unit price in dollars per fluid ounce?

A $12.50 per fluid ounce
B $1.56 per fluid ounce
C $0.64 per fluid ounce

D $0.08 per fluid ounce

0 A model train takes 10 seconds to travel along a section of track that is
5 yards long. At this rate, how many feet does the model train travel every
minute? Show your work.

SOLUTION
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Practice Using Unit Rates to Convert
Measurements

» Study the Example showing how to solve a measurement conversion
problem. Then solve problems 1-4.

Example

The table shows the prices of two brands

Flour Weight | Price
of flour. Which brand is the better buy?

Brand A | 5 pounds | $2.40

Convert the weight of Brand A to ounces.

Brand B | 48 ounces | $1.92

1 pound = 16 ounces

The rate is 16 ounces per pound.

pounds ounces per pound

=+ 80
l l BrandA
5X16=80 Dollars | 2.40 | 0.03

Brand A weighs 80 ounces.

Ounces | 80 1

Find the unit prices in dollars per ounce,

as shown in the tables. Brand B ;48\4
Brand A costs $0.03 per ounce. Dollars | 192 | 0.04

Brand B costs $0.04 per ounce.

Brand A is the better buy.
S J

Ounces | 48 1

o Show how you can solve the problem in the Example by comparing the unit prices
in dollars per pound.

Vocabulary

convert

to write an equivalent
measurement using a
different unit.
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a Vivian is getting a pet snake. She is choosing between the ball
python and the corn snake. Vivian wants the shorter snake.
Which snake should she get? Show your work. (12 in. = 1 ft)

Ball python Corn snake

4% ft long 45 in. long

SOLUTION

e Kenji walks 44 feet in 10 seconds. At this rate, how many miles does Kenji walk in
an hour? Show your work. (1 mile = 5,280 feet)

SOLUTION

0 A 2-liter bottle is full of water. The bottle leaks 80 milliliters of water every
3 minutes. Will the bottle be empty in 1 hour? Explain why or why not.
(1 liter = 1,000 milliliters)
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Refine Using Unit Rates to Solve Problems

» Complete the Example below. Then solve problems 1-9.

Example

An elm tree is 20 feet tall. A poplar tree is 6.4 meters tall.
Which tree is taller?

Look at how you could use a rate to convert measurement units.
Convert 6.4 meters to feet.

For every 100 meters there are about 328 feet.

The rate is 3.28 feet per meter. The unit rate is 3.28.

meters feet per meter

{1

6.4 x 328 = 20.992
The height of the poplar tree is about 21 feet.

SOLUTION
N J

CONSIDERTHIS...
The relationship you use
to convert between the
customary unit feet and
the metric unit meters
is an approximation:
100 meters is about

328 feet.

PAIR/SHARE

How would the steps of
the solution be different
if you compared the
heights in meters?

Apply It

0 Lucia and Quinn train for a bike race. Lucia bikes 46 miles in 240 minutes.
Quinn bikes 51 miles in 5 hours. Who bikes at a faster rate? Show your work.

SOLUTION

CONSIDERTHIS...
You can compare the
rates in miles per hour,
hours per mile, miles
per minute, or minutes
per mile.

PAIR/SHARE

Does knowing which
person bikes farther
give you enough
information to decide
who bikes faster? Why
or why not?
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a Elisa packs her suitcase before a trip. The suitcase weighs 49 pounds. The CONSIDER THIS
airline only allows suitcases that weigh up to 23 kilograms. Can Elisa take the What comparison do
suitcase on the plane? Show your work. (For every 10 kilograms there are you need to make to

[ ?
about 22 pounds.) solve this problem?

PAIR/SHARE
How could you solve
the problem a different

?
SOLUTION way:

e Issay works at a restagrant. Todayt it takes him 16 minutes to fold 40 napkins. CONSIDER THIS .. .
He plans to fold napkins for 30 minutes tomorrow. If he works at the same Do you expect the
rate, how many napkins will he fold tomorrow? answer to be less than

40 or greater than 40?
A 12
B 54
C 75
D 100
Destiny chose C as the correct answer. How might she have gotten
that answer?
PAIR/SHARE
How did you decide

which strategy or model
to use to solve this
problem?
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° A desktop aquarium can hold 5 gallons of water. Desiderio fills it at a rate of
40 fluid ounces per minute. How long does it take him to fill the aquarium?
Show your work. (1 gallon = 128 fluid ounces)

SOLUTION

e Glen is asked to convert 21 feet to yards. He knows that 3 feet = 1 yard. His work is
shown. Explain Glen’s error and show how to use a rate to find the correct solution.

The rate is 3 feet per yard.
21-3 =63

So, the length in yards is 63 yards.

G A mouse runs 24 meters in 8 seconds. Tell whether each statement is True or False.

True | False

a. At this rate, the mouse runs 30 meters in 14 seconds. O O

b. The mouse runs faster than a mouse who runs 26 meters
in 13 seconds.

Ol O
c. At this rate, it takes the mouse 5 seconds to run 15 meters. O Q
O 1|l O

d. The mouse runs at a rate of% second per meter.
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e Soledad buys 5 ounces of frozen yogurt for $2.25. What is the unit price of the
frozen yogurt in dollars per ounce?

©

OIOOO
OO
0/0 00,
0600
©/6©0,
OOO®
6660,
©/© 0,0,
00 00,
©/© 00,

®
®

®
®

®®
©O)

PEOOOWOOOOOIO
OEOOOOOOOGIO

e Which rate is faster, 2 feet per second or 2 seconds per foot, or are both rates the
same? Explain.

e Math Journal At a county fair, a strip of 20 ride tickets costs $13.
The manager thinks they should also sell a strip of 8 ride tickets.
Describe how the manager can use a unit rate to decide on a fair price
for the strip of 8 tickets.

End of Lesson Checklist

|:| INTERACTIVE GLOSSARY Find the entry for unit rate. Give an example of a unit rate and tell
how the unit rate is related to a ratio.

|:| SELF CHECK Go back to the Unit 4 Opener and see what you can check off.
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Explore Percent Problems

Previously, you learned about representing percents. In this
lesson, you will learn about solving problems with percents.

» Use what you know to try to solve the problem below.

Carolina and Aniyah are playing in an Oware tournament.
Who has the better winning record so far?

% Math Toolkit double number lines, grid paper, hundredths grids

Learning Targets SMP 1, SMP 2, SMP 3, SMP 4, SMP 5, SMP 6
Use ratio and rate reasoning to solve real-world and mathematical problems.

Ask: How did you
decide which player
has the better winning
record?

Share: At first, |
thought...

« Find a percent of a quantity as a rate per 100; solve problems involving finding the whole, given a part and

the percent.
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CONNECTIT

€@ Look Back Does Carolina or Aniyah have the better winning record?
Explain how you know.

© Look Ahead Carolina, Aniyah, and their friend Keith keep track of how many
Oware games they play and how many games they win during one month. They
can use percents to compare their winning records.

a. Carolina wins 77 out of 100 games. What percent of her games does she win?
Explain how you know.

b. Kyle wins 14 out of 20 games.

14:Q
0

LS i 0, i
> 700 5° Kyle wins %o of his games.

¢. Aniyah wins 32 out of 40 games. Complete the table of equivalent ratios.

+ 4 X 10
/\/\
Part 32
Whole 40 10 100
AL
+4 X 10

What is 32 out of 40 games expressed as a percent?

d. Who has the best winning record? Explain how you know.

e Reflect How can writing ratios as percents help you compare the ratios?
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Prepare for Using Percents to Solve Problems

c Think about what you know about percents. Fill in each box. Use words, numbers,
and pictures. Show as many ideas as you can.

In My Own Words IWustration

Examples Non-Examples

a Explain how the model shows 80%.
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e In a survey, 13 out of 20 teachers respond yes to a proposal for a new after-school
club. In the same survey, 37 out of 50 students respond yes.

a. Which group is more in favor of the new after-school club, teachers or students?
Show your work.

SOLUTION

b. Check your answer to problem 3a. Show your work.

. B
¢ S W
| 8.
J 14
0’:‘:’0.,0’ oW
2036395 TH =
220203 M B
0036303 ¢ oV
é B0 “
B B
oV i
a AcLUB cE"
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Develop Finding a Percent of
a Quantity

» Read and try to solve the problem below.

At Gordon Middle School, 75% of the 800 students
participate in the music program. How many students
participate in the music program?

75% of 800 students

% Math Toolkit base-ten grid paper, double number lines, fraction bars,
hundredths grids

Ask: How does your
model show 75%?

Share: My model
shows 75% by ...
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» Explore different ways to understand finding a percent of a quantity.

At Gordon Middle School, 75% of the 800 students
participate in the music program. How many students
participate in the music program?

Picture It

You can use hundredths grids to show a percent of a number.

75% means 75 out of every 100, and there are 8 hundreds in 800.

Model It

You can write a multiplication expression to find a percent of a number.

Write the percent as a fraction.

75% of 800 students
75
100 X 800
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CONNECTIT

» Use the problem from the previous page to help you understand how to find a
percent of a quantity.

c Look at Picture It. Why can you use 8 hundredths grids to show the school’s
800 students? How many students does each grid square represent?

a You can also use a single hundredths grid to represent the school’s 800 students.
How many students does each grid square represent now? What percent of
800 students does each grid square represent? Explain.

e How many students participate in the music program? Explain why you can use
the expression 75 X 8 to find 75% of 800.

° Look at Model It. How does the hundredths grid in problem 2 represent the

expression % X 8007 Show that the expression is equivalent to 75 X 8.

e One way to find p% of a number is to multiply the number by the percent written

as the fraction T% Why does this give the same result as first finding 1% of the

number and then multiplying by p?

6 Reflect Think about all the models and strategies you have discussed today.
Describe how one of them helped you better understand how to solve the
Try It problem.
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Apply It

» Use what you learned to solve these problems.

e Bruno is setting up a school garden. His budget is $400. He |
spends 5% of the budget on gardening tools. He spends 95% of '
the budget on plants. How much money does Bruno spend on )
each? Show your work.

SOLUTION

e To pass a test in a water safety course, a student must get 80% of the questions
correct. There are 90 questions on the test. How many questions must a student
answer correctly to pass the test?

A 64 questions
B 72 questions
C 80 questions

D 81 questions
e A school will have a fall festival if at least 40% of the 450 students plan to attend.

How many students must plan to attend in order for the school to have the
festival? Show your work.

SOLUTION
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Practice Finding a Percent of a Quantity

» Study the Example showing how to find a percent of a quantity.
Then solve problems 1-5.

Example

There are 500 students who participate in an after-school sports
program. Of these students, 25% play field hockey. How many
students play field hockey?

You can use a model to find 25% of 500.

0 ? 500

125 125 125 125

0% 25% 50% 75% 100%
The model shows 500 divided into 4 groups of 125. Each group of 125
represents 25% of 500. This means that 25% of 500 is 125.

There are 125 students who play field hockey.
- J

0 a. What is 25% written as a fraction?
b. What is 25% written as a decimal?

c. Write and evaluate a multiplication expression that represents 25% of 500.

d. Compare your answer to problem 1c to the answer in the Example.

Vocabulary
percent

per 100. A percentis a
rate per 100. A
percent can be
written using the
percent symbol (%)
and represented as a
fraction or decimal.

o How could you use the bar model in the Example to find 75% of 500?

o Suppose 30% of 500 students play an instrument. Describe one way to
find 30% of 500.

For example, 15% can
a5

be represented as 100

oras0.15.
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0 The results of a survey show that 40% of 300 students ‘ v
| [
choose recycling as the top priority for their generation. m

a. How many students choose recycling? Show your work.

SOLUTION

b. Suppose 20% of 300 students choose recycling. How many students choose
recycling? Explain how you found your answer.

e There are 20 puzzles in Magdalena'’s puzzle book. Magdalena completes 55%
of the puzzles. How many puzzles does Magdalena have left to complete?
Show your work.

SOLUTION
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Develop Finding the Whole

40%

of race completed

» Read and try to solve the problem below.

Akira is checking his progress in a bike race.
How many miles is the race? miles completed

% Math Toolkit base-ten grid paper, double number lines, fraction bars,
hundredths grids

Ask: How is your
strategy similar
to mine? How is it
different?

Share: My model
shows...
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» Explore different ways to understand finding the
whole when a part and the percent are given.

Akira is checking his progress in a bike race. He has biked
24 mi so far, and that is 40% of the race. How many miles is
the race?

Model It

You can use a double number line to find the whole when a part and

the percent are given.
=4 40% of the race 100% of the race
/\
Miles 0 6 24 ?
| | | | | | | | | | s

| I I I I I I I I I [

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

\\/_/‘

X 10

>
>

Model It

You can make a table of equivalent ratios to find the whole when a part and
the percent are given.

Start with the ratio 24 : 40.

Miles | Percent (%)

24 40

+4< >+4
6 10

x10< >x 10
? 100
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CONNECTIT

» Use the problem from the previous page to help you understand how to find
the whole when a part and the percent are given.

c Look at the double number line and the table in the Model Its. How do both
models use the relationship between 40% and 10%?

a How many miles make up 10% of the race? Explain how you know.

e Suppose Akira completes 100% of the race. How many miles does he bike?
Explain how you know.

e Mavis used another method. First, she divided 24 mi by 8 to get 3 mi. Then, she
multiplied 3 mi by 20 to get 60 mi. What percent of the whole race is 3 mi?
Why did Mavis multiply 3 mi by 20?

e How can you find the whole when you know a part and the percent?

G Reflect Think about all the models and strategies you have discussed today.
Describe how one of them helped you understand finding the whole when you
know the part and the percent.
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Apply It

» Use what you learned to solve these problems.

0 At Shaw Middle School, 150 students take part in cleaning
up the school. This is 30% of the students that attend the school.
How many students attend Shaw Middle School? Show your work.

SOLUTION

e At a basketball game, the home team scores 60% of the points. The home team
scores 45 points. How many points are scored in all?

A 27 points
B 70 points
C 75 points

D 225 points

9 Lamont spends $120 on groceries. This is 25% of the money he earns this week.
How much money does Lamont earn? Show your work.

SOLUTION
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Practice Finding the Whole

» Study the Example showing how to find the whole when a part and the
percent are given. Then solve problems 1-5.

Example

Carmela saves $27. This is 30% of the money she earns.
How much does Carmela earn?

You can use a double number line to find the whole when you know
a part and the percent. On the number ling, 27 lines up with 30%.
To find the whole, find the number that lines up with 100%.

10% of Carmela’s 30% of Carmela’s 100% of Carmela’s
earnings earnings earnings

Money ($) 0 9 27 20
|

| | | | | | | | | L5
| I I I I I I I I I [

| | | | | | | | | | L5
| I I I I I I I I I [

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

Divide $27 by 3 to find 10% of Carmela’s earnings: $27 + 3 = $9.
Multiply $9 by 10 to find 100% of Carmela’s earnings: $9 X 10 = $90.

Carmela earns $90.

ﬂ In the Example, why is it helpful to find 10% of Carmela’s earnings before
finding 100% of her earnings?

e Aiden spends $18 on souvenirs during a school trip to New York City. This is
45% of the money he brings on the trip. How much money does Aiden bring on
the trip? Show your work.

SOLUTION

©Curriculum Associates, LLC  Copying is not permitted. LESSON 18 Use Percents to Solve Problems 41 3



W LessoN 18 sEssion 3 I

e Angel is running for school council president. He receives 300 votes, which is 60%
of all the votes. How many students vote in the election? Explain how you found
your answer.

0 Students sell 80% of the books at a book sale. They sell 48 books in all. How many
books are at the book sale? Show your work.

SOLUTION

e Aiyana reads 147 pages of a book. She completes 70% of the book. How many
pages does Aiyana still have left to read? Show your work.

SOLUTION
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Refine Using Percents to Solve Problems

» Complete the Example below. Then solve problems 1-9.

Example
Alison is driving from Houston to Dallas. She drives 180 mi. This is
75% of the trip. What is the distance from Houston to Dallas?

Look at how you could show your work using a table of equivalent
part-to-whole ratios.

75% is 75 parts out of a whole made up of 100 equal parts.

+25 x60
AV

Part (mi) 75 3 (180

Whole (mi) | 100 | 4 ?

AN
+25 x 60

CONSIDERTHIS ...
You can find a ratio
where the part is 180
and the whole is the
distance in miles from
Houston to Dallas.

PAIR/SHARE
Explain why you cannot
solve the problem by

SOLUTION multiplying 180 by >-.
S
Apply It
. e . 0 .
c Tarik turns in his third research report. His teacher says that 20% of his CONSIDER THIS ...

reports for the year are done. How many research reports will Tarik
complete during the school year? Show your work.

SOLUTION

How can representing
20% as a unit fraction
help you solve the
problem?

PAIR/SHARE
Suppose three research
reports represent 25%
of all the reports for the
year. How would your
answer change?
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. ) . 0 Lo
a Rani takes a 40 q.uestlon test. She answers 5% of the questions incorrectly. CONSIDER THIS .. .
How many questions does she answer incorrectly? Show your work. What operation do you
use to find a fraction of
a number?
PAIR/SHARE
What strategy did
you use to solve this
blem? Why?
SOLUTION problem? hY
e Two sixth grade cIass.es are raising money. Mrs. Shen’s class ralse.s $120. CONSIDER THIS . ..
Mr. McClary’s class raises 50% of the amount Mrs. Shen’s class raises. How You could use a fraction
much money do the two classes raise in all? to help you solve this
problem.
A $60
B $170
C 35180
D $240
Jake chose A as the correct answer. How might he have gotten that answer?
PAIR/SHARE

How would you

solve the problem if

Mr. McClary’s class raises
60% of the amount

Mrs. Shen’s class raises?
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0 What percent of 20 is 5?

A 1%
B 4%
C 25%

D 85%

e Three basketball players take different numbers of
shots during practice. They each record the number
of baskets made out of the number of shots taken.
The players in order from greatest percent of
baskets made to least percent of baskets made are

, ,and

Number of Baskets Made

Diego 21 out of 60 shots
Amare 16 out of 40 shots
Paula 17 out of 50 shots

@ Rosa has a limit to the time she may play video games each day. She plays for
9 min on Monday, which is 30% of the time she can play. How many more
minutes can Rosa play on Monday? Show your work.

SOLUTION
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a Tell whether each statement is True or False.

True | False

a. 80% of 90 is the same as g of 90. O O

b. 45% of 60 is 27. O O

¢. 20% of 90 is the same as % of 90. O O

d. 25 s 35% of 80. O O

e In the seahorse tank at an aquarium, 70% of the male seahorses
have eggs in their pouches. There are 20 male seahorses in the
tank. Kennedy uses the expression 0.07 X 20 to find the number of
male seahorses with eggs. Explain why Kennedy’s expression is
incorrect. How many male seahorses have eggs in their pouches?

9 Math Journal Choose one of the following percents: 15%, 35%, or 85%. Write
and solve a word problem that uses your percent and involves finding the whole.

End of Lesson Checklist

|:| INTERACTIVE GLOSSARY Find the entry for percent. Add two important things you
learned about percents in this lesson.

|:| SELF CHECK Go back to the Unit 4 Opener and see what you can check off.
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