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What You’ll Learn
To find unit rates

To use unit prices

. . . And Why
To find speed, as in
Example 2

OBJECTIVE

2

OBJECTIVE

1

A is a ratio that compares two quantities measured in different units.
Suppose you read 233 words in two minutes. Your reading rate is 

The rate for one unit of a given quantity is the To find a unit rate,
divide the first quantity by the second quantity. For a reading rate of 

the unit rate is 116.5 words per minute.

Finding a Unit Rate

A box of cereal contains 8 servings and has a total of 36 grams of fat. Find
the unit rate of grams of fat per serving.

= 4.5 d Divide the first quantity by the second quantity.

The unit rate is or 4.5 grams per serving.

Find the unit rate for 210 heartbeats in 3 minutes. 70 heartbeats per min

The model below shows the relationships in Example 1.

You can express speed as a unit rate involving a unit of time. Sometimes
the time is given in more than one unit, such as minutes and seconds.
Convert the time to a single unit, such as seconds, to find the speed.

The model shows that

total fat 4 number of
=

fat per
servings serving.

36 grams of fat

34.5 grams of fat1 serving

8 servings

Check Understanding 1

4.5 grams
1 serving  ,

36
8

S
S

grams
servings

EXAMPLEEXAMPLE11

233 words
2 minutes  ,

unit rate.

233 words
2 minutes  .

rate

5-25-2 Unit Rates and 
Proportional Reasoning

1
OBJECTIVE Interactive lesson includes instant self-check, tutorials, and activities.

Finding Unit Rates

Check Skills You’ll Need For help, go to Lesson 5-1.

Write each ratio in simplest form.

1. 2. 3.

4. 5. 6.

New Vocabulary • rate • unit rate • unit price

8
9

64
72

11
8

22
16

3
4

9
12

4
7

28
49

1
9

4
36

3
5

15
25

246

5-2
1. Plan

Lesson Preview

Check Skills You’ll Need

Simplifying Ratios
Lesson 5-1: Example 4.
Extra Practice, p. 688.

Lesson Resources

Teaching Resources
Practice, Reteaching, Enrichment

Reaching All Students
Practice Workbook 5-2
Spanish Practice Workbook 5-2
Guided Problem Solving 5-2

Presentation Assistant Plus!
Transparencies
• Check Skills You’ll Need 5-2
• Problem of the Day 5-2
• Additional Examples 5-2
• Student Edition Answers 5-2
• Lesson Quiz 5-2
• Classroom Aid 11
PH Presentation Pro CD-ROM 5-2

Computer Test Generator CD

Technology
Resource Pro® CD-ROM
Computer Test Generator CD
PH Presentation Pro CD-ROM

www.PHSchool.com
Student Site
• Teacher Web Code: abk-5500
• Updated Data
• Algebra Readiness Puzzles 17
• Self-grading Lesson Quiz

PH SuccessNet Teacher Center
• Lesson Planner
• Resources

Plus 

Ongoing Assessment and Intervention

IN
STA

NT CHECKSYSTEM

Before the Lesson
Diagnose prerequisite skills using:
• Check Skills You’ll Need 

During the Lesson
Monitor progress using:
• Check Understanding
• Additional Examples
• Test Prep

After the Lesson
Assess knowledge using:
• Lesson Quiz
• Computer Test Generator CD

PowerPoint

AMetwally

AMetwally

AMetwally

AMetwally

AMetwally

AMetwally

AMetwally

AMetwally

http://www.phschool.com/atschool/phmath/abk-5500.html
cshea

cshea

cshea
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2. Teach

Math Background

The ratios in Lesson 5-1 involved
quantities of the same type. 
That is, a number of students 
was compared to a number of
students, a distance was compared
to a distance, and so on. 

In this lesson the focus switches 
to ratios that compare different
types of quantities. For instance,
Example 2 compares a distance to
a time, and Example 3 compares a
price to a weight. Ratios like these
are called rates. A rate that is
calculated for one unit of a given
quantity is called a unit rate.

Teaching Notes

Health Connection

The Nutrition Facts labels that 
are found on most manufactured
food products display two unit
rates: Calories per serving and
Calories from fat per serving. Ask
students to bring samples of these
labels to class and have them
locate these rates.

Teaching Tip

Note that a correct expression for
Bak’s speed is 3,000 m/565.31 s.
However, the question specifies
that the speed should be expressed
as the unit rate of meters per
second. Ask: Why are speeds
usually stated as unit rates?
Sample: A unit rate helps when
comparing speeds.

Inclusion

Introduce the example with a brief
discussion of the unit pricing labels
found on supermarket shelves.

Additional Examples

Find the unit rate: earn $33
for 4 hours of work $8.25/h

Sarah drove 203 mi to her
cousin’s house. The drive took
her 3 h 30 min. What was her
average speed in miles per
hour? 58 mi/h

Use the unit price to find the
total price: 7 yd of ribbon at
$.39 per yard $2.73

3

2

1

PowerPoint

113 EXAMPLEEXAMPLE3

2 EXAMPLEEXAMPLE2

111 EXAMPLEEXAMPLE1
2

OBJECTIVE

Using Unit Prices
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Sports Justyna Bak of Poland set a world record for the women’s 3,000-m
steeplechase. Her time was 9 min 25.31 s. What was her speed in meters per
second? Round your answer to the nearest hundredth.

Step 1 Convert the time to a single unit.

9 min = 9 ? 60 s d Convert 9 min to seconds.

= 540 s

540 + 25.31 = 565.31 d Add the remaining seconds.

Her time was 565.31 s.

Step 2 Write the ratio of meters to seconds. Use a calculator to divide.

= 3,000 565.31 5.3068228

< 5.31 d Round to the nearest hundredth.

Justyna Bak’s speed was 5.31 m/s.

a. Write the unit rate in words/min for typing 6,750 words in 2 h 30 min.
b. Reasoning How can you check your answer to part (a)?

A unit rate that gives the cost per unit is a Suppose the box of
cereal mentioned earlier weighs 8 oz and has a unit price of $.31 per ounce.
You want to find the total price of the box of cereal.

The model shows that
unit price ? number of ounces = total price.

Using Unit Price to Find Total Price

Prices In the supermarket, the price tag is 
missing from a box of cereal. Use the information
at the right to find the price of the box.

$.31 ? 8 = $2.48 d unit price ? number of units ≠ total price

The total price of the box of cereal is $2.48.

a. The unit price for dog food is $.35/lb. How much does a 20-lb bag cost?
b. Number Sense If the unit price in part (a) drops to $.32/lb because of a

sale, how much lower is the price for the 20-lb bag? $.60

Check Understanding 3

Real
WorldEXAMPLEEXAMPLE33

$

$.311 oz

8 oz

unit price.

Check Understanding 2

3,000
565.31

S
S

meters
seconds

EXAMPLEEXAMPLE Real-World Problem Solving22

j
In a steeplechase, racers
jump hurdles and run
through puddles.

45 words/min

Answers may vary. Sample: Since 2h 30 min ≠ 150 min, multiplying the unit
rate by 150 will give a result of 6,750 words in 2h 30 min.

$7.00

Reaching All Students
Below Level Check that students recall
relationships between units of time,
such as 1 h = 60 min. Also review the
rules for rounding decimals.

Advanced Learners Suppose
you could bicycle from Earth to 
the moon. The distance is about
239,000 mi, and your speed is 
12 mi/h. How long would it take 
to get to the moon? N 830 days

Inclusion 
See note on page 247.
Error Prevention
See note on page 248.

AMetwally



Technology Tip

If your students have difficulty
with division, have them use
calculators to find unit prices. This
should lessen their anxiety about
the division process and help you
focus attention on the concept of
unit prices. Stress the importance
of first writing the ratio,
since this will identify the order in
which they should enter the
numbers into the calculator.

Error Prevention!

When writing rates, students may
simply use the first number that
appears in a problem as the
numerator of the fraction. Remind
them to assess their work for
reasonableness using general
guidelines such as the following.

Additional Examples
Find each unit price. Then
determine the better buy.
3 lb of potatoes for $.89
5 lb of potatoes for $1.59
N $.30/lb; N $.32/lb; The
better buy is 3 lb for $.89.

Closure

• What is the relationship
between a rate and a ratio?
A rate is a ratio that compares
two different types of quantities.

• What is a unit rate? a rate that
compares a quantity to one unit
of a second quantity

• What is a unit price? a unit rate
that identifies the cost of one
unit of a given item

4

PowerPoint

unit price 5
total price

size

speed 5
distance

time

price
size

4 EXAMPLEEXAMPLE4
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To find the unit price, divide the total price of the item by the size of the
item or the number of units in the item.

Using Unit Price to Compare

Smart Shopping Two sizes of shampoo
bottles are shown. Which size is the 
better buy? Round to the nearest cent.

Divide to find the unit price of each size.

< $.30/fl oz

< $.39/fl oz

Since $.30 � $.39, the 13.5-fl-oz bottle is the better buy.

Find each unit price. Then determine the better buy.
a. 48 fl oz of fruit juice for $3.05, or 64 fl oz for $3.59 See left.
b. 8.5 oz of mixed vegetables for $.79, or 14.5 oz for $1.09

Find the unit rate for each situation. Round to the nearest hundredth,
if necessary. Exercise 1 has been started for you.

1. travel 1,200 mi in 4 h 300 mi/h 2. score 96 points in 6 games

3. earn $145 in 25 h $5.80/h 4. write 11 pages in 2 h

5. skate 1,000 m in 200 s 5 m/s 6. solve 35 problems in 70 min

7. run 400 m in 1 min 32 s 4.35 m/s 8. swim 500 yd in 3 min 20 s

9. drive 168 mi in 2 h 30 min 10. bike 23.25 km in 1 h 45 min

11. read 50 pages in 1 h 25 min 12. hike 5 mi in 2 h 10 min

Find the total price using each unit price.

13. 5 ft at $3 per foot $15 14. 15 yd2 at $2.25 per square yard

15. 10 gal at $2.40 per gallon $24 16. 26 oz at $.15 per ounce $3.90

17. 10 g at $.24 per gram $2.40 18. 9 lb at $1.29 per pound $11.61

Find each unit price.

19. $12 for 4 yd2 $3/yd2 20. $3.45 for 3.7 oz $.93/oz

21. $9.86 for 2.4 lb $4.11/lb 22. $9 for 5 L $1.80/L

Example 4
(page 248)

Example 3
(page 247)

Example 2
(page 247)

1,200
4

S
S

miles
hours

Example 1
(page 246)

Check Understanding 4

$6.19
16 fl oz

S
S

price
size

$3.99
13.5 fl oz

S
S

price
size

Real
WorldEXAMPLEEXAMPLE44

EXERCISES For more practice, see Extra Practice.

Practice by ExampleAA

4a. $.064/fl oz, $.056/fl
oz; the 64-fl-oz
choice is the better
buy.

$.093/oz, $.075/oz; the 14.5-oz choice is the better buy.

16 points/game

5.5 pages/h

0.5 problems/min
2.5 yd/s

0.22 km/min

0.59 pages/min 0.04 mi/min

$33.75

1.12 mi/min

248
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2 pt
$1.49

11 oz

$.99

5 lb
$2.992 qt

$3.69

5-2 Unit Rates and Proportional Reasoning 249

Find each unit price. Then determine the better buy. 23–24. See margin.

23. detergent: 32 fl oz for $1.99 24. crackers: 12 oz for $2.69
50 fl oz for $2.49 16 oz for $3.19

25. a. A school has 945 students and 35 teachers. What is the student-to-
teacher ratio? Write your answer as a unit rate.

b. Reasoning If both the numbers of teachers and students increase 
by 5, does the unit rate remain the same? Explain. See left.

26. Data File, p. 239 Use the data for the number of people per household
and the number of households to estimate the population of the United
States in 1930 and in 1990. Round each population to the nearest
million. Then write the ratio of the populations in simplest form.

The total price and unit price are given. Find the number of units.

27. $800 at $.16 per gallon 5,000 gal 28. $76.84 at $4.52 per pound 17 lb

29. Geography Population density is the number of people per unit of area.
a. Alaska has the lowest population density of any state in the United

States. It has 626,932 people in 570,374 mi2. What is its population
density? Round to the nearest person per square mile. 1 person/mi2

b. Reasoning New Jersey has 1,134.5 people/mi2. It has the highest
population density of any state. Can you conclude that 1,134.5
people live in every square mile of New Jersey? Explain.

c. Explain how you can find the population density of
your city or town.

Sports Find the average speed for each record holder. Round to the
nearest hundredth of a meter per second.

30. Florence Griffith-Joyner, USA, 100 m, 10.49 s 9.53 m/s

31. Michael Johnson, USA, 200 m, 19.32 s 10.35 m/s

32. Wilson Kipketer, Denmark, 800 m, 1 min 41.11 s 7.91 m/s

Find each unit price. Then determine the better buy.

33. ribbon: $.49 for 1 yd 34. walnuts: $3.49 for 1 lb
$1.95 for 3 yd $2.49 for 10 oz 

Find each unit price.

35. 36. 37. 38.

Writing in Math

BB

A map like this one gives a 
visual representation of
population density.

Number of Persons
per Square Mile
in New Jersey

SOURCE: U.S. Census Bureau. Go to 
www.PHSchool.com for a data update.
Web Code: abg-2041

0–499
500–899
900–1,499
1,500–3,499
3,500–6,499
6,500–13,999

25b. No; the student-to-
teacher ratio would 
be 950 students/
40 teachers, or
23.75 students/1
teacher.

27 students/1 teacher

See margin.

Answers may vary. Sample: Divide your town’s
population by its area.

See left.

33. $.49/yd, $.65/yd; the
first ribbon is the
better buy.

$.22/oz, $.25/oz; the
first choice of walnuts
is the better buy.

$1.85/qt $.75/pt $.09/oz $.60/lb

GPS

1
2

Write the unit rate for each situation.

1. travel 250 mi in 5 h 2. earn $75.20 in 8 h

3. read 80 pages in 2 h 4. type 8,580 words in 2 h 45 min

5. manufacture 2,488 parts in 8 h 6. 50 copies of a book on 2 shelves

7. $30 for 6 books 8. 24 points in 3 games

Find each unit price. Then determine the better buy.

9. paper: 100 sheets for $.99 10. peanuts: 1 lb for $1.29
500 sheets for $4.29 12 oz for $.95

11. crackers: 15 oz for $1.79 12. apples: 3 lb for $1.89
12 oz for $1.49 5 lb for $2.49

13. mechanical pencils: 4 for $1.25 14. bagels: 4 for $.89
25 for $5.69 6 for $1.39

15. a. Yolanda and Yoko ran in a 100-yd dash. When Yolanda
crossed the finish line, Yoko was 10 yd behind her. The girls
then repeated the race, with Yolanda starting 10 yd behind the
starting line. If each girl ran at the same rate as before, who
won the race? By how many yards?

b. Assuming the girls run at the same rate as before, how far
behind the starting line should Yolanda be in order for the
two to finish in a tie?

Practice 5-2 Unit Rates and Proportional Reasoning

50 mi/h $9.40/h

40 pages/h 52 words/min or 3,120 words/h

311 parts/h 25 books/shelf

$5/book 8 points/game

$.0099/sheet; $.00858/sheet; $1.29/lb; $1.267/lb; 12 oz 

500 sheets

$.1193/oz; $.1242/oz; 15 oz $.63/lb; $.498/lb; 5 lb

$.3125/pencil; $.2276/pencil; $.2225/bagel; $.2317/bagel;

25 pencils 4 bagels

Yolanda; 1 yd

yd, or 11 yd 4 in.11 19

Reteaching 5-2 Unit Rates and Proportional Reasoning

A rate is a ratio that compares two quantities
measured in different units.

The cost for 10 copies is $1.50.

The rate is $1.50/10 copies ($1.50 per 10 copies).

A unit rate is a rate that has a denominator of 1.
You can compare using unit rates.

To find the unit rate for 10 copies:

$1.50
$1.50/10 copies =

10
= $1.50 � 10

10 � 10
= $.15

1

The unit rate is $.15 per copy. This is also the unit price.

For the better buy, compare unit rates.

The unit price for 10 copies is 
$.15/copy.

The unit price for 1 copy is 
$.25/copy.

Since $.15 � $.25, the 10-copy price 
is the better buy.

COPY CENTER
Color Copies
1 copy $.25

10 copies $1.50
25 copies $2.50
50 copies $4.50

100 copies $6.00

Use the Copy Center chart. Find the unit rate.

1. 25 copies 2. 100 copies 3. 50 copies

Write the unit rate for each situation.

4. drive 1,800 mi in 30 h 5. 390 mi on 15 gal of 6. jog 4,000 m in 12 min

gasoline

7. $25.50 for 17 tickets 8. 456 mi on 12 gal of 9. 54 c of flour for 12

gasoline cakes

Find each unit price. Then determine the better buy.

10. juice: 18 oz for $1.26 11. cloth: 2 yd for $3.15
8 oz for $.70 6 yd for $7.78

12. socks: 2 pairs for $3.50 13. pecans: 1 lb for $4.80
6 pairs for $9.00 2 oz for $1.00

$4.50
50 5

$4.50 4
50 4

5
$6.00
100 5

$6.00 4
100 4

5
$2.50

25 5
$2.50 4

25 4
5

25
25

50
50

100
100

$.10/copy $.06/copy $.09/copy

60 mi/h 26 mi/gal m/min333 
1
3

$1.50/ticket

$.07/oz; $.0875/oz; 18 oz $1.58/yd; $1.30/yd; 6 yd

$1.75/pair; $1.50/pair; 6 pairs $.30/oz; $.50/oz; 1 lb

38 mi/gal 4.5 c/cake

3. Practice

Assignment Guide

Objective 1
Core 1–12, 25–26,

29–32
Extension 39–41

Objective 2
Core 13–24, 27–28,

33–38
Extension 42

Test Prep 43–48
Mixed Review 49–68

Data Analysis Connection
Exercise 30–32 Students may
need to review unit rate.

CC

BBAA

2

CC

BBAA

1

23. $.06/fl oz, $.05/fl oz; the
second detergent is the
better buy.

24. $.22/oz, $.20/oz; the
second choice of
crackers is the better
buy.

29b. No; answers may vary.
Sample: Some regions
of the state are more
densely populated than
others.

Use the Guided Problem 
Solving worksheet with 
Exercise 29a.

GPS

AMetwally

AMetwally

AMetwally



Mixed Review

Test Prep

250 Chapter 5 Ratios, Rates, and Proportions

Science The human heart beats an average of 2,956,575,000 times in 
75 years. About how many times will the heart beat for each time period?

39. one year 40. one day 41. one minute

42. Stretch Your Thinking Use one 2 and one 6 to write a numerical
expression that equals 64. 26

43. Which rate gives the best price for potatoes? C

A. $.69/lb B. C. D.

44. Which rate gives the best price for oranges? F

F. $.95/lb G. H. I.

45. A carpenter renovating a house is sanding the dining room floor. 
She sands 300 ft2 of wood floor in 1 h 40 min. What is the unit 
rate in square feet per minute? C
A. 0.3 B. 0.9 C. 3 D. 9

46. A farmer sells artichokes for $1.54 each. How much will it cost to 
buy one artichoke each for seven people? I
F. $.22 G. $1.54 H. $7.28 I. $10.78

47. An airplane travels 1,824 mi in 4 h 45 min. Find the airplane’s 
speed in miles per minute. Explain how you found your answer.

48. You can buy a plain white T-shirt for $6.25. After printing your 
school mascot on it, you can sell the T-shirt for $9.50. If you sell 
12 T-shirts at a basketball game, how much profit do you make?

Use paper and pencil, mental math, or a calculator to simplify.

49. 33 27 50. 94 6,561 51. 67 279,936 52. 108

53. 28 256 54. 54 625 55. 86 262,144 56. 39 19,683

Solve each inequality. Graph the solution.

57. a + 3 , 8 a R 5 58. j - 12 $ -5 j L 7 59. x + 5 # -3

60. m - 6 $ 5 m L 11 61. w - 8 . -7 w S 1 62. d + 4 , 18 d R 14

Estimate. Round to the nearest whole number before you add or subtract.

63. 4.88 + 3.45 8 64. 26.125 - 12.324 14 65. 21.47 - 9.29 12

66. 231.26 + 18.83 250 67. 16.38 - 9.12 7 68. 2.56 + 7.98 11

Lesson 1-1

AlgebraLesson 2-9

Lesson 3-1

Short Response

$9.80
10 lb

$4.95
5 lb

$3.15
3 lb

$6.80
10 lb

$3.35
5 lb

$2.13
3 lb

Multiple Choice

CC

Take It to the NET
Online lesson quiz at
www.PHSchool.com

Web Code: aba-0502

about 39,421,000 times about 108,000 times about 75 times

See margin.

100,000,000

57–62. See margin
for graphs.

x K –8

See margin.
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4. Assess

Lesson Quiz 5-2

1. It took Anthony 5 h 45 min
to complete a 25-mi
walkathon. What was his
average speed in miles per
hour? Round your answer
to the nearest hundredth.
N 4.35 mi/h

2. A 20-lb bag of dog food
costs $21.50. A 30-lb bag of
the same dog food costs
$32.90. Find each unit
price. Then determine the
better buy. N $1.08/lb;
N $1.10/lb; 20 lb for $21.50

Alternative Assessment

Ask each student to write a list of
the steps needed to find the better
buy, given two costs. Have students
trade lists with a partner and use
the partner’s list to do Exercises 23
and 24. Afterwards, partners
should discuss their lists and revise
them accordingly.

Test Prep

Resources
For additional practice with a
variety of test item formats:
• Test Prep, p. 285
• Test-Taking Strategies, p. 281
• Test-Taking Strategies with

Transparencies

PowerPoint

The table on the right shows 
exchange rates for several 
foreign currencies.

1. For each country, give the exchange rate as a unit rate in foreign currency per
dollar. Then find an equivalent rate to show how much foreign currency you
would receive for the given amount of U. S. dollars. The first one is done for you.

Unit rate Foreign currency

a. Mexican pesos, 10 dollars

b. British pounds, 5 dollars

c. German marks, 7 dollars

d. French francs, 3 dollars

2. Suppose your company wants to sell a software package in
Mexico and in Germany. It sells for $250 in the United States.
What will you charge in each country?

a. Write an equivalent ratio to show how many pesos are in $250.

b. Write an equivalent ratio to show how many marks are in $250.

3. Suppose your marketing manager travels from Great Britain to
Germany to meet you.

a. Write a rate comparing German marks to British pounds. Then give the
unit rate per pound. Round your answer to the nearest hundredth.

b. Write an equivalent ratio to show the cost in German marks of
a software package that costs 48 British pounds.

Enrichment 5-2 Unit Rates and Proportional Reasoning

Critical Thinking

; 2.39 marks per pound

2.39 marks
1 pound ; 114.72 marks

48 pounds

1.53 marks
0.64 pound

1.53 marks
1 dollar 5 382.5 marks

250 dollars

7.52 pesos
1 dollar 5

1,880 pesos
250 dollars

15.54 francs
3 dollars

5.18 francs
1 dollar

10.71 marks
7 dollars

1.53 marks
1 dollar

3.2 pounds
5 dollars

0.64 pound
1 dollar

75.2 pesos
10 dollars

7.52 pesos
1 dollar

Country Currency Rate Per Dollar

Mexico Peso 7.52

Britain Pound 0.64

Germany Mark 1.53

France Franc 5.18

47. [2] Divide the distance
by the time in min.
1,824 mi in 285 min
equals 6.4 mi/min.

[1] correct solution
without work shown,
OR one
computational error

48. [2] $9.50 – $6.25 ≠

$3.25
$3.25 3 12 ≠ $39

[1] correct solution
without work shown,
OR one
computational error

57.

58.

59.

60.
119 10

�6�8�7

8 96 7

5 63 4

AMetwally
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Extension

Dimensional
Analysis
This extension of Lesson 5-2
teaches students how to use
ratios as a means of converting a
measurement from one unit of
measure to another.

Teaching Notes

Students might better understand
the meaning of conversion factors
if they use the language of rates.
For instance, have them read 
as “twelve inches per one foot”
or “twelve inches for every foot.”

Teaching Tip

Ask: Why do you multiply by 
and not by ? Lead

students to see that the goal is 
creating a calculation in which the
inches “divide out.” Demonstrate
that if you multiply by , 
the resulting expression will 
be , or .

Alternative Method

Students might not be familiar
with the relationship 128 fl oz =
1 gal. Demonstrate how they can
do the conversion using two or
more relationships that are more
familiar. The following is one of
several possible methods.

1 gal

Diversity
Students who grew up in other
countries might have favorite
recipes in which the ingredients
are measured in metric units.
Have them bring their recipes to
class. As a class activity, students
can use dimensional analysis 
to rewrite the recipes using
United States customary units.
Appropriate conversion factors
can be found in a dictionary or
through several Internet
resources.

5 128 fl oz

5
1 gal ? 4 qt ? 2 pt ? 16 fl oz

1 gal ? 1 qt ? 1 pt

5
1 gal

1 ?
4 qt
1 gal ?

2 pt
1 qt ?

16 fl oz
1 pt

2 EXAMPLEEXAMPLE2

504 in. ? 1 in.
1 ft

42 in. ? 12 in.
1 ft

12 in.
1 ft

12 in.
1 ft

1 ft
12 in.

111 EXAMPLEEXAMPLE1

12 in.
1 ft

Extension Dimensional Analysis 251

Analyzing units of measure to decide how to convert from one unit to 
another is called dimensional analysis. For example, since 1 ft = 12 in. and 

= 1, you can multiply by to convert from inches to feet. For unit 
conversion tables, see Lessons 1-4 and 4-8.

Converting Units

Use dimensional analysis to convert 42 in. to feet.

42 in. = ? d Use a conversion factor that changes inches to feet.

= d Divide the common units.

= ft d Simplify.

= ft d Write as a mixed number.

Finding the Better Buy

Shopping Brand A costs $5.29 for 1 gal of cranberry juice. Brand B costs
$2.39 for 64 fl oz of cranberry juice. Which brand has the lower unit price?

Step 1 Convert units so both brands have the same unit of measure.

64 fl oz = ? d Use a conversion factor that changes fluid ounces to gallons.

= d Divide the common units.

= 0.5 gal d Simplify.

Step 2 Find the unit price of each brand and compare.

= $5.29/gal d Brand A = $4.78/gal d Brand B

Since $4.78 < $5.29, Brand B has the lower unit price.

EXERCISES
Use dimensional analysis to make each conversion.

1. 10 qt to gallons 2. 38 cm to meters 3. 6 kg to grams 4. 5 mi to yards

5. 15 g to kilograms 6. 1,056 ft to miles 7. 137 oz to pounds 8. 24 fl oz to cups

Use dimensional analysis to determine which item has the lower unit price.

9. 8 ft for $3.29 or 5 yd for $6.62 10. 16 pt for $52.87 or 3 gal for $69.60

11. 27 g for $16.20 or 1.2 kg for $320 12. 5 lb for $8.23 or 60 oz for $7.15

$2.39
0.5 gal

$5.29
1 gal

64 fl oz ?  1 gal
128 fl oz

1 gal
128 fl oz

64 fl oz
1

Real
WorldEXAMPLEEXAMPLE22

31
2

7
2

742 in. ?  1 ft
212 in.

1 ft
12 in.

42 in.
1

EXAMPLEEXAMPLE11

1 ft
12 in.

1 ft
12 in.

Extension Dimensional Analysis

For Use With Lesson 5-2

2.5 gal 0.38 m 6,000 g 8,800 yd

0.015 kg 0.2 mi 8.5625 lb 3 c

$.41/ft, $.44/ft; the first item is the better buy. $3.30/pt, $2.90/pt; the second item is the better buy.

$.60/g, $.27/g; the second item is
the better buy.

$1.65/lb, $1.91/lb; the first item is the better buy.

61.

62.
1513 14

20 1
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