
24 Percent

Percents are very useful in conveying informtation. People hear that there is
60 percent chance of rain or that the interest rate on mortgage loans is up by
0.5 percent. Percents were devised for just such situations. Percent ( from
the Latin word per centum meaning ”per hundred”) is denoted by

n% =
n

100

where the symbol % indicates percent. Thus, a percent is a ratio that com-
pares a number to 100.
Figure 24.1 illustrates a percent as a part of a whole.

Figure 24.1

The concepts of percents, fractions, and decimals are interrelated so it is
important to be able to convert among all three forms.

Converting Percents to Fractions
Do the following steps to convert a percent to a fraction:
For example: Convert 83% to a fraction.

• Remove the percent sign
• Make a fraction with the percent as the numerator and 100 as the denom-
inator (e.g. 83/100)
• Reduce the fraction if needed.

Example 24.1
Express these percents as fractions in lowest terms.
(a) 60% (b) 662

3
% (c) 125%
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Solution.
(a) 60% = 60

100
= 3

5
.

(b) 662
3
% = 200

3
% =

200
3

100
= 200

3
· 1

100
= 2

3
.

(c) 125% = 125
100

= 5
4
.

Converting Percents to Decimals
Since n% is defined as the fraction n

100
and the notational effect of dividing a

number by 100 is to move the decimal point two places to the left, it is easy
to write a given percent as a decimal.

Example 24.2
Express these percents as decimal.
(a) 40% (b) 12% (c) 127%

Solution.
(a) 40% = 0.40
(b) 12% = 0.12
(c) 127% = 1.27.

Converting Decimals to Percents
To convert a decimal to a percent move the decimal point two places to the
right and then add the % sign to the resulting number.

Example 24.3
Express these decimals as percents.
(a) 0.25 (b) 0.3 (c) 1.255

Solution.
(a) 0.25 = 25%
(b) 0.3 = 33.3% = 331

3
%

(C) 1.2555 = 125.55%

Converting Fractions to Percents
A fraction is converted to a percent by using proportion. For example, to
write 3

5
as a percent, find the value of n in the following proportion:

3

5
=

n

100

Solving for n we find n = 60. Thus, 3
5

= 60%
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Example 24.4
Express these fractions as percents.
(a) 1

8
(b) 1

3
(c) 16

5

Solution.
(a) Solving the proportion 1

8
= n

100
for n we find n = 12.5. Thus, 1

8
= 12.5%.

(b) If 1
3

= n
100

then n = 100
3

= 331
3
. Thus, 1

3
= 331

3
%

(c) If 16
5

= n
100

then n = 320 so that 16
5

= 320%

Applications Involving Percent
Use of percents is commonplace. Application problems that involve percents
usually take one of the following forms:
1. Finding a percent of a number
2. Finding what percent one number is of another
3. Finding a number when a percent of that number is known
These three types of usages are illustrated in the next three examples.

Example 24.5 (Calculating a Percentage of a Number)
A house that sells for $92,000 requires a 20% down payment. What is the
amount of the down payment?

Solution.
The down payment is (20%) · (92, 000) = (0.2) · (92, 000) = $18, 400.

Example 24.6 (Calculating What Percentage One Number is of Another)
If Alberto has 45 correct answers on an 80-question test, what percent of his
answers are correct?

Solution.
Alberto has 45

80
of the answers correct. We want to convert this fraction to

a percent. This requires solving the proportion 45
80

= n
100

. Thus, n = 56.25.
This says that 56.25% of the answers are correct

Example 24.7 (Calculating a Number when the Percent of that Number is
Known)
Paul scored 92% on his last test. If he got 23 questions right, how many
problems were on the test?
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Solution.
Let x be the total number of questions on the test. Then (92%)x = 23. That
is, 0.92x = 23 or x = 23

0.92
25. So there were 25 questions on the test.

Mental Math with Percents
Mental math may be helpful when working with percents. Two techniques
follow:
• Using Fraction Equivalents
The table below gives several fraction equivalents.

Percent 25% 50% 75% 331
3
% 662

3
% 10% 5% 1%

Fraction Equivalent 1/4 1/2 3/4 1/3 2/3 1/10 1/20 1/100

Example 24.8
Compute mentally 50% of 80.

Solution.
50% of 80 is just

(
1
2

)
80 = 40

•Using a known Proportion
Frequently, we may not know a percent of something, but a close percent of
it as illustrated in the following example.

Example 24.9
Find 55% of 62.

Solution.
we know that 50% of 62 is

(
1
2

)
62 = 31 and 5% of 62 is

(
1
20

)
62 = 3.1. Thus,

55% of 62 is 31 + 3.1 = 34.1

Estimation with Percents
Estimation with percents can be used to determine whether answers are rea-
sonable. Following are two examples.

Example 24.10
Estimate 148% of 500.

Solution.
Note that 148% of 500 is slightly less than 150% of 500 which is 1.5(500) =
750. Thus 148% of 500 should be slightly less than 750.
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Example 24.11
Estimate 27% of 598.

Solution.
27% of 598 is little less than 27% of 600. But 27% of 600 is the same as
30% of 600 minus 3% of 600. That is, 180 - 18 = 162. Hence, 27% of 598 is
slightly less that 162.

Practice Problems

Problem 24.1
Represent each shaded area as a percent.

Problem 24.2
Shade a rectangular area to represent 14%

Problem 24.3
Write each percent as a decimal.
(a) 34% (b) 180% (c) 0.06%

Problem 24.4
Write each decimal as a percent.
(a) 0.23 (b) 0.0041 (c) 24

Problem 24.5
Write each fraction as a percent.
(a) 1

25
(b) 3

8
(c) 13

4

Problem 24.6
A drink mix has 3 parts orange juice for every 2 parts of carbonated water.
(a) What fraction of the mix is carbonated water?
(b) What percent of the mix is orange juice?
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Problem 24.7
Answer the following questions.
(a) What is 30% of 500?
(b) 25 is 40% of what number?
(c) 28 out of 40 is what percent?

Problem 24.8
Mentally compute
(a) 50% of 286 (b) 25% of 4000

Problem 24.9
This year, Nancy Shaw’s salary increased from $28,800 to $32,256. What
percent increase is this?

Problem 24.10
A $400 television is selling at a 25% discount. Mentally compute its sale
price.

Problem 24.11
How could you compute mentally the exact value of each of the following?
(a) 75% of 12
(b) 70% of 210

Problem 24.12
In 2002, the voting-age population of the US was about 202 million, of which
about 40% voted. Estimate the number of people who voted.

Problem 24.13
The Cereal Bowl seats 95,000. The stadium is 64% full for a certain game.
Explain how to estimate the attendance mentally
(a) using rounding
(b) with compatible numbers.

Problem 24.14
Mentally convert each of the following to percent.
(a) 7

28
(b) 72

144
(c) 44

66
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Problem 24.15
Mentally estimate the number that should go in the blank to make each of
these true.
(a) 27% of equals 16.
(b) 4 is % of 7.5.
(c) 41% of 120 is equal to

Problem 24.16
Estimate
(a) 39% of 72 (b) 0.48% of 207 (c) 412% of 185

Problem 24.17
Order the following list from least to greatest: 13:25, 2

25
, 3%

Problem 24.18
Uncle Joe made chocolate chip cookies. Benjamin ate fifty percent of them
right away. Thomas ate fifty percent of what was left. Ten cookies remain.
How many cookies did Uncle Joe make?

Problem 24.19
Thomas won 90 percent of his wrestling matches this year and came in third
at the state tournament. If he competed in 29 matches over the course of
the season (including the state tournament), how many did he lose?

Problem 24.20
According to the statistics, the Megalopolis lacrosse team scores 25% of their
goals in the first half of play and the rest during the second half. Thus, it
seems that the coach’s opinion that they are a ”second half team” is correct.
If they scored 14 goals in the first half this year, about how many did they
score in the second half?

Problem 24.21
A sample of clay is found in Mongolia that contains aluminum, silicon, hy-
drogen, magnesium, iron, and oxygen. The amount of iron is equal to the
amount of aluminum. If the clay is 20% silicon, 19% hydrogen, 10% magne-
sium and 24% oxygen, what is the percent iron?

Problem 24.22
Ms. Taylor wants to donate fourteen percent of her paycheck to the Mountain
Springs Hospital for Children. If her paycheck is $801.00, how much should
she send to the Mountain Springs Hospital for Children?
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Problem 24.23
Alexis currently has an average of 94.7% on her three math tests this year.
If one of her test grades was 91% and another was 97%, what was the grade
of her third test?

Problem 24.24
Jennifer donated nine percent of the money she earned this summer to her
local fire department. If she donated a total of $139 how much did she earn
this summer?

Problem 24.25
If ten out of fifteen skinks have stripes and the rest don’t, what percent of
the skinks do not have stripes out of a population of 104 skinks? Round your
answer to the nearest tenth of a percent.

Problem 24.26
Sixty-eight percent of the animals in Big Range national park are herbivores.
If there are 794 animals in the park, how many are not herbivores? Round
your answer to the nearest whole number.

Problem 24.27
There are a lot of reptiles at Ms. Floop’s Reptile Park. She has snakes,
lizards, turtles and alligators. If 27.8% of the reptiles are snakes, 18.2% are
lizards, and 27% are alligators, what percent are turtles?

Problem 24.28
A soil sample from Mr. Bloop’s farm was sent to the county agriculture
department for analysis. It was found to consist of 22% sand, 24.7% silt,
29.7% clay, 7% gravel and the rest was humus. What percent of the sample
was humus?

Problem 24.29
Attendance is up at the local minor league stadium this year. Last year
there was an average of 3,010 fans per game. This year the average has
been 4,655. What percent increase has occurred? Round your answer to the
nearest hundredth of a percent.

Problem 24.30
If a baseball team begins the season with 5,000 baseballs, and at the end of
the season they have 2,673, what percent of the balls are gone? Round your
answer to the nearest tenth of a percent.
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