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You Try It 1 Dina and Chuck are married, and each contributes to the United Way through their
monthly paychecks. Their total monthly contribution is $150. Each month, Dina
contributes $80 to the United Way. According to this situation, write the following
ratios in standard ratio form and fractional form. Use Example 1 as a guide.

Word form Standard ratio form Fractional form

a) Dina’s amount : Chuck’s amount

b) Chuck’s amount : Dina’s amount

c) Dina’s amount : Total amount

d) Chuck’s amount : Total amount

Caution The order in which a ratio is written is important: A : B Z B : A.

Notice that the simplified ratio
is an improper fraction, It is
common to leave ratios in
improper fractional form and
not rewrite them as mixed
numbers. As a mixed number,
it is difficult to build up or to
simplify. As a ratio, we must
maintain both a numerator and
a denominator.

5
3.

As fractions, what kind of relationship does the ratio A : B have with the ratio B : A?Think About It 1

24 ft

40 ft

Simplifying Ratios
In fractional form, simplifying a ratio is the same as simplifying a fraction: We divide out
any common factors.

A ratio of 40 to 24, written as can simplify—by a factor of 8—to 
If the unit of measure for each number is the same, that unit of measure can be divided

out as well.
For example, if a rectangular building has a length of 

40 feet and a width of 24 feet, the ratio of length: width is 

40 feet : 24 feet, written as We can simplify the num-

bers by a factor of 8, and we can simplify the units of measure 

because they are the same. It is as if we have 

In other words

Knowing that this ratio simplifies to an architect can build a model of the building that
accurately reflects the building’s dimensions.

If the units of measure are not the same, they may not be divided out. For example, in
the ratio 40 dollars : 24 feet, the numbers can be simplified but not the units.

Sometimes the numbers used in the ratio (the numerator and denominator) are decimal
numbers. When that happens, we need to multiply by 1, using the same power of 10 in the
numerator and denominator, to clear the decimals. Then we can simplify the resulting
fraction.

40 dollars

24 feet
=
5 # 8dollars

3 # 8 feet
=
5dollars

3 feet

5
3,

40 feet

24 feet
=
5 # 8 feet

3 # 8 feet
=
5

3
.

feet

feet
= 1.

40 feet

24 feet
.

5
3.

40
24
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Answers: You Try It and Think About It

1. a) b) c) d) 2. a) b) c)

d) 3. a) b) c) 4. a) 25 miles per gallon or 25 miles for each gallon

b) 9 children for every 2 adults c) 1 winner for every 20 participants 5. a) The extremes are 4 and 25; the means are
5 and 20. b) The extremes are 20 and 6; the means are 8 and 15. c) The extremes are 9 and 5; the means are 15 and 3.
d) The extremes are 16 and 3; the means are 12 and 4. 6. a) The product of the extremes is the product
of the means is Yes b) The product of the extremes is 20 10 = 200; the product of the means is

Yes c) The product of the extremes is the product of the means is No
7. a) Yes b) No c) Yes

Think About It: 1. As fractions, A : B and B : A are reciprocals: and . 2. Answers may vary. One possibility:
Percent means “per 100” or “divided by 100.” Reasons may vary. One possibility: Cent means “hundred,” as in century,
100 years.

B
A

A
B

15 * 4 = 60.9 * 5 = 45;8 * 25 = 200.
*5 * 20 = 100.

4 * 25 = 100;

60 dollars

16 pounds
=

15 dollars

4 pounds

30 dollars

1 ticket

45 miles

1 hour

9 feet

1 second

1 gram of fat

6 ounces
7
3

3
4$70 : $150; $70

$150$80 : $150; $80
$150$70 : $80; $70

$80$80 : $70; $80
$70

Think Again
Write a sentence or two for each response.

1. As fractions, what kind of relationship does the ratio
A : B have with the ratio B : A? (Refer to Think About
It 1)

2. The ratio is equivalent to the ratio Without us-
ing cross multiplication, what is another way to show
that these two ratios are equivalent?

50
120.40

96

Focus Exercises
Fill in the blanks.

3. Feet, meters, ounces, and gallons are examples of .

4. A ratio is a comparison between two numbers using .

5. In the context of fractions, per means .

6. When two ratios have the same value, they are ratios.

FOR EXTRA HELP

Student
Resources

on DVD-ROM

Includes
Student’s Solutions Manual
Video Lectures
Chapter Test Prep Video

Write each of the following comparisons as a ratio
in the form of a fraction.

Phrase Ratio 

7. 60 miles per gallon

8. $1.35 for each can

9. $2 for every 3 tickets

10. 20 flights per day

11. 35 miles per hour

12. 25 children for every 4 adults

13. 3 laps every 10 minutes

14. 3 autographs for every 25 cards

Write each fraction as a comparison.

15.
7 people

1 van
16.

$8.50

1 hour

17.
23.4 miles

1 gallon
18.

8 rooms

1 house

19.
9 lemons

5 dollars
20.

2 coffee shops

3 miles

21.
1 boy

2 girls
22.

5 credits

3 members
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Preparation Exercises, 
located at the start of 
every chapter, help 
students to review  
what they need to  
know before beginning 
the chapter.

A You Need to Know list 
references materials 
that students should 
already know in order to 
successfully complete 
the section objectives, 
which are also clearly 
stated at the beginning 
of each section.

Multiple You Try It 
Exercises follow 
each example, 
allowing students to 
immediately practice 
and apply the 
concepts they have 
just learned, while 
effectively bringing 
exercise sets into 
each lesson.

OBJECTIVES

In this section, you will learn to
• Define ratio and identify the

form in which a ratio is
written.

• Simplify ratios.
• Use cross multiplication to

determine if two ratios are
equivalent.

You Need to Know

To successfully complete this
section, you need to understand
• Multiplying whole 

numbers (1.4)
• Simplifying fractions (3.2)
• Multiplying decimals (5.4)
• Dividing decimals (5.5)
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SECTION 6.1 Ratios

a

Standard ratio form A : B George’s amount :
Tom’s amount

$5,000 : $3,000

Fractional form A

B

George’s amount

Tom’s amount

$5,000

$3,000

The ratios are read as A to B George’s amount to
Tom’s amount

$5,000 to $3,000

Introduction
Consider this: A father and son went into business together selling collectible sports cards.
To start the business, the father, George, invested $5,000 and the son, Tom, invested $3,000,
a total investment of $8,000. When they share profits from the income of their sports card
shop, George gets a share and Tom gets a share. Does this seem like a fair way for them
to distribute the profits?

If in the first month their profits are $800, how much of the $800 should George and
Tom receive?

In investment businesses, the greater the amount of the investment, the greater the
amount of the return when the profits are given out.

We can start to compare George’s and Tom’s shares by the amount they originally
invested: $5,000 to $3,000. However, since not all income will be based in the thousands of
dollars, let’s look at this in a simplified form: $5 to $3.

We can interpret this as for every $5 that George invested, Tom invested $3. We can
double each amount, and the comparison will be consistent: For every $10 (twice $5)
George invested, Tom invested $6 (twice $3).

This type of comparison of numbers is called a ratio. A ratio is a comparison between
two numbers using division. The symbol used to represent a ratio is the colon (:).

Ratio Forms
The following table shows two ways to write the ratio between two numbers, A and B. Each
example compares the amounts of George’s and Tom’s investments.

3
8

5
8

13.
11.7
1.8 * 6.5 14.

0.4326
0.42 * 1.03

Section 5.4 Multiplying Decimals
Multiply.

15.
37
3.7 * 10 16.

9
0.09 * 100

17.
7,150
71.5 * 100 18.

4.5
0.45 * 10

19.
0.49
3.43 , 7 20.

212.5
8.5 , 0.04

Section 5.5 Dividing Decimals
Divide.

21.
0.383
0.23 , 0.6

22.

0.875

7

8
23.

0.81

9

11
24.

0.13

2

15
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For example, Reggie is an experienced waiter and knows how to treat his customers so
that he generates, on average, $3.50 per person in tips. Wayne is relatively new, and his
average tips are $2.10 per person. The ratio of Reggie’s tips to Wayne’s tips can be written
as follows:

Reggie’s tips : Wayne’s tips

To simplify this fraction, we can multiply the numerator and the denominator by a power
of 10 to eliminate the decimals. Because each has one decimal place, we should multiply
by 10.

Now that the numerator and denominator are whole numbers, we can simplify the frac-
tion by a factor of 7.

This means that for every $5 Reggie 
receives in tips, Wayne receives $3 in tips.

Example 2

Write each ratio in fractional form and then simplify. Make sure you divide out any com-
mon units of measure (or counts) as well.

a) 14 feet : 21 feet b) 45 marbles : 5 marbles c) 3.6 miles : 2.7 liters

Procedure For part c, multiply the fraction by to eliminate the decimals.

Answer a) We also can rewrite this in standard ratio form, 2 : 3.

b)

c)

You Try It 2 Write each ratio in fractional form and then simplify. Make sure you divide out any
common units of measure (or counts) as well. Use Example 2 as a guide.

a) 18 miles : 24 miles c) 0.3 grams of fat : 1.8 ounces

b) 35 girls : 15 girls d) 3.6 feet : 0.4 seconds

Writing Ratios from Phrases
Some words used in phrases commonly indicate a ratio

1. In the context of fractional form, per means divided by.

2. For each means per 1 or divided by 1.

3. For every means per many or divided by more than 1 (in the denominator).

Typically, when these words are used, the units of measure are different and cannot be
divided out.

3.6 miles

2.7 liters
=
3.6 * 10miles

2.7 * 10 liters
=
36 miles

27 liters
=
4 # 9miles

3 # 9 liters
=
4miles

3 liters

45 marbles

5marbles
=
9 # 5marbles

1 # 5marbles
=
9

1

14 feet

21 feet
=
2 # 7 feet

3 # 7 feet
=
2

3

10
10

35

21
=
5

3

3.5 * 10
2.1 * 10

=
35

21

=
Reggie’s tips

Wayne’s tips
=
$3.50

$2.10
=

3.5 dollars

2.1 dollars
=
3.5

2.1

In this example, the
units of measure are
not the same and can-
not be divided out.

This fraction cannot simplify to just 9. As a ratio, it must
remain in fractional form or be rewritten in standard form.
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Introduction
In almost every academic and artistic field, the part and the whole are looked at together.

• In dance, the performer must be aware of and practice the smaller steps (the part) to be able to
perform the entire dance (the whole).

• An auto mechanic may look at a car’s fuel injection system (the part) to see its effect on the
engine (the whole).

• Biologists look at cells (the part) to understand the body (the whole).

• Statisticians ask questions of a small number of people (the part) to predict what the 
population (the whole) believes.

• Writers must understand parts of speech to put a sentence, a paragraph, a chapter, and a whole
story together.

Where do you use a part of something to better understand the whole?
In our study of ratios, proportions, and percents, we continually compare a part to its whole.

Preparation Exercises

Ratios,
Proportions, 
and Percents

327

Section 1.6 Equations
Solve for n.

1. 6 # n = 114 2. 185 = n # 5

3.
72

100
4.
32

80

Section 3.2 Simplifying Fractions
Simplify completely.

5.
7

25
6.
3

5

Section 4.2 Building Up Fractions
Build up each fraction to have a denominator of 100.

7. 0.08 8. 1.2

Section 5.1 An Introduction to Decimals
Write each decimal as a fraction.

9.
19

1,000
10.

4

100

Section 5.1 An Introduction to Decimals
Write each fraction as a decimal.

11. 3.560914 12. 8.195347

Section 5.2 Rounding Decimals
Round each number to the hundredths place.
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