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5-2
5-2 RATIOS AND PROPORTIONS

Write and Use Ratios A ratio is a comparison of two quantities using division. The
ratio of quantities a and b can be expressed asa to b, a:b, or %, where b # 0. Ratios are

usually expressed in simplest form. L ,
7 r ‘a o b
The aspect ratios 32:18 and 16:9 are equivalent. eod “a o

width of screen _ 32in.
height of screen 18 in.
_32+2 16

or — Divide out common factors.

18+2 9

Divide out units.

Example 1:

SPORTS A baseball player’s batting average is the
ratio of the number of base hits to the number of
at-bats, not including walks. Minnesota Twins’ Joe
Mauer had the highest batting average in Major
League Baseball in 2006. If he had 521 official
at-bats and 181 hits, find his batting average.

Divide the number of hits by the number of
at-bats.

hids 11 __ .3\
At-lsads 521 T T =341

\iﬂcmer‘s bcﬂc\fnS GNeraqe was 34j

Example 2:

In Logan’s high school, there are 190 teachers and 2650 students. What is the approximate student-
teacher ratio at his school?

Studorl 2650 138 __ 4

teochar 190 T U YT

Thae student-teachor radio (¢ Gpproximate l Y
4 stodends pax ‘eachar.
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Extended ratios can be used to compare three or more quantities. The expressiona:b:c
means that the ratio of the first two quantities is a:b, the ratio of the last two quantities is
b:c, and the ratio of the first and last quantities is a:c.

Example 3: hint - PUT on X woith each ter ™
of the rahVo .

The ratio of the measures of the angles in a triangle is 3:4:5. Find the measures

of the angles. S 3AY s Gy . SY
‘h‘l‘omg\e Som= (R0

DUAURF TR = \R0 N
12%=\R0

e 3%=30%) -

X =\ AR 40s) -

5X%: SU%) 2

Example 4:

In a triangle, the ratio of the measures of the sides is 2 : 2 : 3 and the perimeter is 392 inches. Find

the length of the longest side of the triangle. zx’ 2x "5 Y
P-sidal4stda2asided
2X 2% 392=2¥A 2%+ 3K
332=T%

1 -1

33X
3X=3L5® Sb=%
22X :=2(SL)= 2
2X22(5k)= 12
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Use Properties of Proportions An equation stating that two ratios are equal

is called a proportion. In the proportion 4;—: = a‘%—, the numbers a and d are called

the extremes of the proportion, while the numbers b and ¢ are called the means of
the proportion.
extreme—» 4, ¢ € mean

mean—» b d < extreme

The product of the extremes ad and the product of the means b¢ are called
cross products.

KeyConcept Cross Products Property J

Words In a proportion, the product of the extremes equals the
product of the means.

Symbols tf%=§whenb=f= 0 and d # 0, then ad = bc.
4 —i - —] -
Example =5 =75 then4-15=10-6.

©0 = 6O

You will prove the Cross Products Property in Exercise 41.

The converse of the Cross Products Property is also true. If ad = bcand b # 0 and d # 0,

then % = ? That is, % and % form a proportion. You can use the Cross Products Property

to solve a proportion.

Example 5: Solve each proportion.

4__6 sb. L - 92
7 (¥ -5) T G-GEA)

-4?;_?53 = 7)) 7@"‘) = qu\" 1)

- 0=42 72428 = 92-9
%:,l 50 \-20 “72.+S | 7z +9
- =22 d1=27

=N = 5

- 2

Ha.
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KeyConcept Equivalent Proportions
Symbols The following proportions are equivalent.
a_c b_d a_b c_d
b~ & a ¢ ¢ & a b
Examples 28 _ _x 50_ 755 28 _ 50 x _ 755
50 755'28 X ''X  755'28 50
Z 4% 6 % 1o
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