
23 Ratios and Proportions

Ratios
Ratios and proportions are important topics of the middle-grades curriculum.
Ratios are encountered in everyday life. For example, there may be a 2-to-3
ratio of Democrats to Republicans on a certain legislative committee, the
ratio of female students to male students is 3-to-5, etc.
A ratio compares two numbers using division. Some ratios give part-to–
part comparison. For example, the ratio of the number of students to one
teacher. Ratios can also represent a part-to–whole or a whole-to-part
comparisons. For example, if the ratio of boys to girls is 1-to-3 then the ratio
of boys (part) to children (whole) is 1-to-4. We could also say that the ratio
of children (whole) to boys (part) is 4-to-1.
Ratios are written either as a fraction a

b
or with the notation a : b and are

usually used to compare quantities. Hence, the order of a and b matters! A
ratio like 8

12
is read ”the ratio is eight-to-twelve”

Example 23.1
Jeannine has a bag with 3 videocassettes, 4 marbles, 7 books, and 1 orange.
(a) What is the ratio of books to marbles?
(b) What is the ratio of videocassettes to the total number of items in the
bag?

Solution.
(a) Expressed as a fraction, with the numerator equal to the first quantity
and the denominator equal to the second, the answer would be 7/4. Two
other ways of writing the ratio are 7 to 4, and 7:4.
(b) There are 3 videocassettes, and 3 + 4 + 7 + 1 = 15 items total. The
answer can be expressed as 3/15, 3 to 15, or 3:15.

Comparing Ratios
Ratios allow us to make clear comparisons when actual numbers sometimes
make them more obscure. For example, at a basketball practice, Caralee
made 27 of 45 free throws attempted and Sonja made 24 of 40 attempts.
Which player appears to be the better foul shot shooter? For Carlee, saying
that the ratio of shots made to shots tried is 27:45 amounts to saying that
she made 3

5
of her shots sine 27

45
= 3·9

5·9 = 3
5
.

Similarly, for sonja the ratio of shots made to ratio attempted is 24
40

= 3·8
5·8 = 3

5
.
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This suggests that the two girls are equally capable at shooting foul shots.
From the above discussion, we notice that when comparing ratios, write them
as fractions. The ratios are equal if they are equal when written as fractions.
But by Theorem 18.1, a

b
= c

d
if and only if a× d = b× c.

Example 23.2
(a) Are the ratios 3 to 4 and 6:8 equal?
(b) Are the ratios 7:1 and 4:81 equal?

Solution.
(a) The ratios are equal if 3

4
= 6

8
. These are equal if their cross products are

equal; that is, if 3 × 8 = 4 × 6. Since both of these products equal 24, the
answer is yes, the ratios are equal.
(b) Since 48× 7 6= 1× 1, the two ratios are not equal.

Proportions
A proportion is an equality between two ratios. The equality 3/4 = 6/8 is
an example of a proportion.
When one of the four numbers in a proportion is unknown, cross products
may be used to find the unknown number. This is called solving the pro-
portion. Question marks or letters are frequently used in place of the un-
known number.
Remember that in a proportion the product of the means is equal to the
product of the extremes as shown in Figure 23.1.

Figure 23.1

Example 23.3
Solve for x : 28

49
= x

21
.

Solution.

28

49
=

x

21
⇔ 49x = (28)(21)⇔ x =

(28)(21)

49
= 12.
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Practice Problems

Problem 23.1
If two full time employees accomplish 20 tasks in a week, how many such
tasks will 5 employees accomplish in a week?

Problem 23.2
A pipe transfers 236 gallons of fuel to the tank of a ship in 2 hours. How
long will it take to fill the tank of the ship that holds 4543 gallons?

Problem 23.3
An I-beam 12 feet long weighs 52 pounds. How much does an I-beam of the
same width weigh if it is 18 feet long?

Problem 23.4
Find the value of x.
(a) 16

8
= x

5
(b) 25

15
= 10

x

Problem 23.5
A home has 2400 square feet of living space. The home also has 400 square
feet of glassed window area. What is the ratio of glassed area to total square
footage?

Problem 23.6
A model home you are looking at has a total square footage of 3,000 feet.
It is stated that the ratio of glassed area to total square footage to be 1:10.
How much glassed area is there?

Problem 23.7
Stan worked 5 hours on Monday for $25. He worked 7 hours on Tuesday.
Find his wage for that day.

Problem 23.8
Find these ratios. Write each ratio in the two different formats
(a) a 25 year-old man to his 45 year-old father
(b) a 1200 square foot house to a 4000 square foot house

Problem 23.9
If the ratio of saturated to unsaturated fatty acids in a cell membrane is 9 to
1, and there are a total of 85 billion fatty acid molecules, how many of them
are saturated?
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Problem 23.10
The lava output from the volcano in crater park has quadrupled over the
past 30 days. If the lava output 30 days ago was 4 tons of rock per week,
what is the output now?

Problem 23.11
The ratio of chocolate chips to raisins in one cookie is 5:4. If the recipe
required 96 raisins, how many chocolate chips were used?

Problem 23.12
If the ratio of y to x is equal to 3 and the sum of y and x is 80, what is the
value of y?

Problem 23.13
At a summer camp, there are 56 boys and 72 girls. Find the ratio of (a) boys
to the total number of campers. (b) girls to boys.

Problem 23.14
The ratio of orange juice concentrate to water in a jug is 1:3. If there are 5
cups of concentrate in the jug, how much water was added?

Problem 23.15
(a) Tom works at Wegmans. He earns $27.30 for working 6.5 hours. How
much will he earn working 20 hours?
(b) What is Tom’s hourly wage?

Problem 23.16
Michelle and Rachel are running a 26.2 mile marathon together as a team.
They run in a ratio of 5 : 3 respectively. How many miles do Michelle and
Rachel run?

Problem 23.17
Express the following comparisons as ratios. Suppose a class has 14 redheads,
8 brunettes, and 6 blondes.
(a) What is the ratio of redheads to brunettes?
(b) What is the ratio of redheads to blondes?
(c) What is the ratio of blondes to brunettes?
(d) What is ratio of blondes to total students?
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Problem 23.18
Express the following as ratios in fraction form and reduce.
a. 3 to 12
b. 25 to 5
c. 6 to 30
d. 100 to 10
e. 42 to 4
f. 7 to 30

Problem 23.19
Express each of the following ratios in fractional form then simplify.
(a) 5 cents to $2
(b) 12 feet to 2 yards
(c) 30 minutes to 2 hours
(d) 5 days to 1 year
(e) 1 dime to 1 quarter

Problem 23.20
Sandra wants to give a party for 60 people. She has a punch recipe that
makes 2 gallons of punch and serves 15 people. How many gallons of punch
should she make for her party?
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