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When you deal with sales tax, mortgage and car payments, sales and discounts, salaries, and sports
statistics, you use something called proportional reasoning.

When you work with drug doses in medicine, liquid solutions in chemistry, weights and volumes in
physics, species identification in biology, and similar triangles in geometry, you use proportional
reasoning. The list of applications goes on and on.

Proportional reasoning is based on the idea of relative comparison of quantities. In this group of
discussions you will learn about relative comparisons and how such comparisons lead to the use of
fractions and two other types of numbers that we will talk about: decimals, and percents. When we
have completed these discussions, you will have the basic mathematical tools you need for solving
problems that require proportional reasoning.

Obijectives for this discussion are:

1. To understand the difference between actual and relative measure

2. To be able to write a ratio (comparison of two values) in it’s verbal, fraction, decimal and
percent formats.

In the 2005 National Basketball Association finals, the San Antonio Spurs defeated the Detroit
Pistons. Among the outstanding players during the series were Tim Duncan and Tony Parker of the
Spurs, and Chauncey Billups and Richard Hamilton of the Pistons. The data in the table represent
each man’s field goal totals for the five-game championship series.

1. Using only the data in column 2, “Field Goals Made”, rank the players from best to worst according
to their field goal performance.

Ranking:
(best) 1.
2.
3.



2. You can also rank the players by using the data from both column 2 and column 3. For example,
Chauncey Billups made 46 field goals out of the 106 he attempted. The 46 successful baskets can
be compared to the 106 attempts by dividing 46 by 106. You can represent that comparison

, . 46 : :
numerically as the fraction TS As we mentioned in class,

4—6 also means 46 =106
106

SO you can use your calculator to find out what it is as a decimal number: 0.434 (rounded to
thousandths). Complete the following table and use your results to determine another ranking of the
four players from best to worst based on the ratio of goals made to goals attempted. Round decimals
to the thousandths place.

Billups 46 106 46 out of 106 14066 0.434
Duncan 54 129
Hamilton 49 127
Parker 44 96
New Ranking:
(best) 1.
2.
3.
4.

Actual and Relative Measure

The two sets of rankings in Problems 1 and 2 were based on two different points of view. The ranking
in Problem 1 is from an actual viewpoint in which you just count the actual number of field goals
made. The ranking in Problem 2 is from a relative perspective in which you take into account the
number of successes relative to the number of attempts.

3. Which measure best describes field-goal performance: absolute or relative? Explain...

4. Identify which statements refer to an actual measure and which refer to a relative measure.

a. | got 7 answers wrong. d. | saved $10

b. | guessed on 4 answers. e. | saved 40%

c. Two-thirds of the class passed. f. 4 out of 5 dentists prefer Crest toothpaste
g. Derek Jeter’s batting average is .296 h. Barry Bonds hit 73 home runs in 2001

i. In 2005, 16 million Americans owned a j- By 2008, 40% of all physicians will rely on

Palm personal digital assistant. a personal digital assistant



5. What mathematical notation or verbal phrases in Problem 4 indicated relative measure?

6. Use the free throw statistics from the 2005 championship games to express each player’s relative
performance as a ratio in verbal, fraction, and decimal form. The ratios for Chauncey Billups are
completed for you. Round decimals to the nearest thousandth.

40

Billups 40 44 40 out of 44 a4 0.909
Duncan 36 54
Hamilton 18 24
Parker 7 15

7. a. Three friends, shooting baskets in the schoolyard, kept track of their performance. Andy made
9 out of 15 hots, Pat made 28 out of 40, and Val made 15 out of 24. Rank their relative
performance.

b. Which ratio form (fraction, decimal, or other) did you use to determine the ranking?

8. Describe how to determine if the two ratios “12 out of 20” and “21 out of 35” are equivalent.

9. a. Match each ratio from column A with the equivalent ratio in column B.

Column A Column B

15 out of 25 84 out of 100
42 out of 60 65 out of 100
63 out of 75 60 out of 100
52 out of 80 70 out of 100

b. Which set of ratios, those in column A or those in column B, is more useful in comparing and
ranking the ratios? Why?



Percents

Relative measure base on 100 is familiar, natural and is an excellent way to make comparisons
between ratios. It’s natural because the are 100 cents in a dollar and 100 points on many tests. You
have probably been using a ranking scale from 0 to 100 since childhood. You most likely have an
instinctive understanding of ratios relative to 100. A ratio such as 40 out of 100 can be expressed as
40 per 100, or more commonly, as 40 percent, 40%.

Percent always indicates a ratio “out of 100” and the word “per” can pretty much always be
interpreted as “divided by” just as “of” is interpreted as “multiplied by”.

10. Express each ratio in column B of Problem 9 as a percent, using the symbol “%”.

Since each ratio in Problem 10 is alread a ratio “out of 100”, you replaced the phrase “out of 100” with
the % symbol. But suppose you need to write a ratio such as 21 out of 25 in percent format. You may

. . . . 21 .
recognize that the denominator 25, is a factor of 100 (25!'4 =100). The the fraction > can be written

equivalently as

24 84 , Which is precisely 84%
25-4 100

A more general method to convert the ratio 21 out of 25 into percent format is to first calculate the
quotient, 21 divided by 25, by calculator or by long division.

On a calculator: Using long division:
Key in 0.84
QOO 25521_00
to obtain 0.84 200
100
100
0

Next, you convert the form of the ratio into percent format by multiplying the decimal by %: 1

0.84=0.84- 100 =0.84-100-+100=84-+1000r 84 =84%
100 100

Note that multiplying the decimal form of the ratio into percent format by multiplying the decimal point
in 0.84 two places to the right. This leads to a shortcut for converting a decimal to percent format.

1) Convert the fraction to decimal form by dividing the numerator by the denominator
2) Move the decimal point in the result (the quotient) two places to the right
3) Attach the % symbol to the right of the number



11. Rewrite the following ratios in percent format.
35 out of 100

16 out of 50

8 out of 20

7 out of 8

43 out of 200

®©Qo 0T

In many applications you will need to convert a percent into a decimal format.
The following examples demonstrate the process.

Example 1
Convert 73% to a decimal.

First locate the decimal point. 73.%

Next, since percent means “out of 100”, 73.% = %

Finally, since division by 100 means moving the decimal point two places to the left
% =0.73

Example 2
Convert 4.5% to a decimal.

12. Write the following percents in decimal format.

a. 75%
b. 3.5%
c. 200%
d. 0.75%

13. Use the three point shot statistics from the 2005 NBA championship series to express each
player’s relative performance as a ratio in verbal, fraction, decimal, and percent form. Round the
decimal to the nearest hundredth. The ratios for the Piston’s Chauncey Billups are completed for
you.



Summary
1. Relative measure is a term used to describe the comparison of two similar quantities.
2. Ratio is the term used to describe relative measure as a quotient of two similar quantities, often
a “part” and a “total” where the part is divided by the total
part

total
3. Ratios can be expressed in several forms: verbally (4 out of 5), as a fraction (g} as a decimal
(0.8) or as a percent (80%).

4. Percent always indicates a ratio out of 100.
5. Converting a faction or decimal to a percent
a. Convert the fraction to decimal form by dividing the numerator by the denominator.
b. Move the decimal point tow places to the right, and then attach the % symbol
6. Converting a percent to a decimal
a. Locate the decimal point in the number attached to the % symbol.
b. Move the decimal point two places to the left , inserting place-holding zeros if needed, and write
the decimal number with out the % symbol.
7. Two ratios are equivalent if their decimal or reduced fraction forms are equal.

Exercises
Show work for all exercises unless otherwise stated...

1. Complete the following table by representing each ratio in all four formats. Round decimals to the
thousandths place and percents to the tenths place.

VERBAL REDUCED DECIMAL PERCENT

FRACTION

1 out of 3
2 out of 5
18 out of 25
8 out of 9
3 out of 8
25 out of 45
120 out of 40
3 outof 4
27 out of 40
3outof5
2 out of 3
4 out of 5
1 out of 200
2 out of 1



2. Match the ratios in Column 1 with the equivalent ratio in column 2

a. Column 1 Column 2
12 out of 27 60 out of 75
28 out of 36 25 out of 40
45 out of 75 20 out of 27
64 out of 80 42 out of 70
35 out of 56 20 out of 45

b. Write each matched pair of equivalent ratios as a percent. If necessary round to the nearest
tenth of a percent.

3. Your biology instructor returned three quizzes today. You received the following scores:
Quiz 1: 18 out of 25 Quiz 2: 32 out of 40 Quiz 3: 35 out of 50
On which quiz did you perform the best? Explain how you determined the best score.

4. A baseball batting average is the ratio of hits to the number of times at bat. It is reported as a three-
digit decimal. Determine the batting averages of three players with the given records.
a. 16 hits out of 54 at bats
b. 25 hits out of 80 at bats
c. 32 hits out of 98 at bats

5. There are 1720 females among the 3200 students at the local community college. Express this
ratio in each of the following forms:
a. fraction form
b. reduced fraction form
c. decimal form
d. percent form

6. At the state university campus near the community college in Exercise 5, there are 2304 females
and 2196 males enrolled. In which school...the community college or university...is the relative
number of females greater? Explain your reasoning.



7. In the 2005 Major League Baseball season, the world champion Chicago White Sox ended their
regular season with a 99-63 win-loss record (99 wins and 63 losses). During their playoff season,
their win—loss record was 11-1. Did the White Sox play better in the regular season o in the playoff

season? Justify your answer mathematically.

8. A random check of 150 Southwest Air flights last months identified that 113 of the arrived on time.
What “on-time” percent does this represent?

9. A consumer magazine reported that of the 13,350 subscribers who owned brand A dishwashers,
2940 required a service call. Only 730 of the 1860 owners of brand B needed repairs. Which brand
of dishwasher has the better repair record? Justify you answer mathematically.



10. The admissions office in a local college has organized data in the following table listing the
number of men and women who are currently enrolled. Admissions will use the data to help recruit
students for the next academic year. Note that a student is matriculated if he or she is enrolled in a
program that leads to a college degree.

FULL-TIME PART-TIME PART-TIME
MATRICULATED MATRICULATED NONMATRICULATED
STUDENTS STUDENTS STUDENTS
(= 12 CREDITS) (< 12 CREDITS) (< 12 CREDITS)
MEN 214 174 65
WOMEN 262 87 29

a. How many men attend the college?

b. What percentage of the men are full-time students?

c. How many women attend the college?

d. What percentage of the women are full-time students?

e. How many students are enrolled full-time?
f. How many students are enrolled part-time?
g. How many of the full-time students are women?

h. What percentage of the full-time students are women?

i. What percentage of the part-time students are women?

j- What percentage of the women are full-time students?

k. How many students are non-matriculated?

I. What percentage of the student body is non-matriculated?



