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[Pages:38]RATIO AND

PROPORTION

Everyone likes to save money by purchasing something at a reduced price. Because merchants realize that a reduced price may entice a prospective buyer to buy on impulse or to buy at one store rather than another, they offer discounts and other price reductions.These discounts are often expressed as a percent off of the regular price.

When the Acme Grocery offers a 25% discount on frozen vegetables and the Shop Rite Grocery advertises "Buy four, get one free," the price-conscious shopper must decide which is the better offer if she intends to buy five packages of frozen vegetables.

In this chapter, you will learn how ratios, and percents which are a special type of ratio, are used in many everyday problems.
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6-1 RATIO

A ratio, which is a comparison of two numbers by division, is the quotient obtained when the first number is divided by the second, nonzero number.

Since a ratio is the quotient of two numbers divided in a definite order, care must be taken to write each ratio in its intended order. For example, the ratio of 3 to 1 is written

3 1

(as

a

fraction)

or

while the ratio of 1 to 3 is written

3 : 1 (using a colon)

1 3

(as

a

fraction)

or

1 : 3 (using a colon)

In general, the ratio of a to b can be expressed as

a b

or

ab

or

a:b

To find the ratio of two quantities, both quantities must be expressed in the

same unit of measure before their quotient is determined. For example, to com-

pare the value of a nickel and a penny, we first convert the nickel to 5 pennies

and

then

find

the

ratio,

which

is

5 1

or

5

:

1.

Therefore,

a

nickel

is

worth

5

times

as

much as a penny. The ratio has no unit of measure.

Equivalent Ratios

Since

the

ratio

5 1

is

a

fraction,

we

can

use

the

multiplication

property

of

1

to

find

many equivalent ratios. For example:

5 1

5

5 1

3

2 2

5

10 2

5 1

5

5 1

3

3 3

5

15 3

5 1

5

5 1

3

x x

5

5x 1x

(x 0)

From the last example, we see that 5x and lx represent two numbers whose ratio is 5 : 1.

In general, if a, b, and x are numbers (b 0, x 0), ax and bx represent two numbers whose ratio is a : b because

a b

5

a b

3

1

5

a b

3

x x

5

ax bx

Also,

since

a

ratio

such

as

24 16

is

a

fraction,

we

can

divide

the

numerator

and

the

denominator of the fraction by the same nonzero number to find equivalent

ratios. For example:

24 16

5

24 16

4 4

2 2

5

12 8

24 16

5

24 16

4 4

4 4

5

6 4

24 16

5

24 16

4 4

8 8

5

3 2

A ratio is expressed in simplest form when both terms of the ratio are whole numbers and when there is no whole number other than 1 that is a factor of
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both

of

these

terms.

Therefore,

to

express

the

ratio

24 16

in

simplest

form,

we

divide

both

terms

by

8,

the

largest

integer

that

will

divide

both

24

and

16.

Therefore,

24 16

in simplest form is 32.

Continued Ratio

Comparisons can also be made for three or more quanti-

ties. For example, the length of a rectangular solid is 75

centimeters, the width is 60 centimeters, and the height

45 cm

is 45 centimeters. The ratio of the length to the width is 75 : 60, and the ratio of the width to the height is 60 : 45.

60 cm

75 cm

We can write these two ratios in an abbreviated form as

the continued ratio 75 : 60 : 45.

A continued ratio is a comparison of three or more quantities in a definite

order. Here, the ratio of the measures of the length, width, and height (in that

order) of the rectangular solid is 75 : 60 : 45 or, in simplest form, 5 : 4 : 3.

 In general, the ratio of the numbers a, b, and c (b 0, c 0) is a : b : c.

EXAMPLE 1

An oil tank with a capacity of 200 gallons contains 50 gallons of oil. a. Find the ratio of the number of gallons of oil in the tank to the capacity of the tank. b. What part of the tank is full?

Solution Answers

a.

Ratio

number of gallons of oil in tank capacity of tank

5

50 200

5

41.

b.

The

tank

is

1 4

full.

a.

1 4

b.

1 4

full

EXAMPLE 2 Compute the ratio of 6.4 ounces to 1 pound.

Solution First, express both quantities in the same unit of measure. Use the fact that 1 pound  16 ounces.

6.4 ounces 1 pound

5

6.4 ounces 16 ounces

5

6.4 16

5

6.4 16

3

10 10

5

64 160

5

64 4 32 160 4 32

5

2 5
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Calculator On a calculator, divide 6.4 ounces by 16 ounces. Solution ENTER: 6.4  16 ENTER

DISPLAY:

6.4/16 .4

Change the decimal in the display to a fraction.

ENTER: 2nd ANS MATH ENTER ENTER

DISPLAY:

Ans Frac

2/5

Answer The ratio is 2 : 5.

EXAMPLE 3 Express the ratio 143 to 112 in simplest form.

Solution

Since a ratio is the quotient obtained when the first number is divided by the second, divide 134 by 112.

134

4

121

5

7 4

4

3 2

5

7 4

?

2 3

5

14 12

5

7 6

Answer

The

ratio

in

simplest

form

is

7 6

or

7

:

6.

EXERCISES

Writing About Mathematics

1. Last week, Melanie answered 24 out of 30 questions correctly on a test. This week she answered 20 out of 24 questions correctly. On which test did Melanie have better results? Explain your answer.

2. Explain why the ratio 1.5 : 4.5 is not in simplest form.

Developing Skills In 3?12, express each ratio in simplest form: a. as a fraction b. using a colon

3. 36 to 12

4. 48 to 24

5. 40 to 25

6. 12 to 3

7. 5 to 4

8. 8 to 32

9. 40 to 5

10. 0.2 to 8

11. 72 to 1.2

12. 3c to 5c
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13. If the ratio of two numbers is 10 : 1, the larger number is how many times the smaller number?

14. If the ratio of two numbers is 8 : 1, the smaller number is what fractional part of the larger number?

In 15?19, express each ratio in simplest form.

15.

3 4

to

1 4

16.

181

to

3 8

17. 1.2 to 2.4

In 20?31, express each ratio in simplest form.

20. 80 m to 16 m

21. 75 g to 100 g

23. 54 g to 90 g

26.

112

hr

to

1 2

hr

29. 1 yd to 1 ft

24. 75 cm to 350 cm

27.

3

in.

to

1 2

in.

30. 1 hr to 15 min

18. 0.75 to 0.25

19. 6 to 0.25

22. 36 cm to 72 cm 25. 8 ounces to 1 pound 28. 1 ft to 1 in. 31. 6 dollars to 50 cents

Applying Skills

32. A baseball team played 162 games and won 90. a. What is the ratio of the number of games won to the number of games played? b. For every nine games played, how many games were won?

33. A student did six of ten problems correctly. a. What is the ratio of the number right to the number wrong? b. For every two answers that were wrong, how many answers were right?

34. A cake recipe calls for 114 cups of milk to 134 cups of flour. Write, in simplest form, the ratio of the number of cups of milk to the number of cups of flour in this recipe.

35. The perimeter of a rectangular garden is 30 feet, and the width is 5 feet. Find the ratio of the length of the rectangle to its width in simplest form.

36. In a freshman class, there are b boys and g girls. Express the ratio of the number of boys to the total number of pupils.

37. The length of a rectangular classroom is represented by 3x and its width by 2x. Find the ratio of the width of the classroom to its perimeter.

38. The ages of three teachers are 48, 28, and 24 years. Find, in simplest form, the continued ratio of these ages from oldest to youngest.

39. A woodworker is fashioning a base for a trophy. He starts with a block of wood whose length is twice its width and whose height is one-half its width. Write, in simplest form, the continued ratio of length to width to height.

40. Taya and Jed collect coins. The ratio of the number of coins in their collections, in some order, is 4 to 3. If Taya has 60 coins in her collection, how many coins could Jed have?
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