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Proportions 4 Rad Wrowan e

Wr |te Ratios A ratlo is a comparison of two quantities. The ratio a to b, where b is not € JCO(Y\JD\LS
zero, can be written as 3 or a:b. The ratio of two quantities is sometimes called a scale -“nout Sa&j

factor. For a scale factor, the units for each quantity are the same.

()3_0“& m In 2002, the Chicago Cubs baseball team won 67 games out of 162.
/ Write a ratio for the number of games won to the total number of games played.

To find the ratio, divide the number of games won by the total number of games played. The

result is - 162’ which is about 0.41. The Chicago Cubs won about 41% of their games in 2002.

Q), é‘ m A doll house that is 15 inches tall is a scale model of a real house
with a height of 20 feet. What is the ratio of the height of the doll house to the
height of the real house?

To start, convert the height of the real house to inches.
20 feet X 12 inches per foot = 240 inches

To find the ratio or scale factor of the heights, divide the height of the doll house by the
height of the real house. The ratio is 15 inches:240 inches or 1:16. The height of the doll

house is — the height of the real house.

@In the 2005 Major League baseball season, Alex Rodriquez hit 48 home runs and was
at bat 605 times. Find the ratio of home runs to the number of times he was at bat.

@There are 182 girls in the sophomore class of 305 students Find the ratio of girls to
total students.

@The length of a rectangle is 8 inches and its width is 5 inches. Find the ratio of length
to width.

The sides of a triangle are 3 inches, 4 inches, and 5 inches. Find the scale factor between

the longest and the shortest side%s).‘ o e
65 R

he length of a model train is 18 inches. It is a scale model of a train that is 48 feet long.
" Find the scale factor.
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Proportions

Use Properties of Proportions A statement that two ratios are equal is called a
proportion. In the proportion % = %, where b and d are not zero, the values a and d are

the extremes and the values b and ¢ are the means. In a proportion, the product of the
means is equal to the product of the extremes, so ad = be.

a_ ¢
b d
a-d=b-c
T T
extremes means
N
| Example 1 JERURCREE s
= Solve 16 = " g
9 _27 A
16 X (<))
9-x =16 27 Cross products =
9x = 432 Multiply.
x =48 Divide each side by 9.

m A room is 49 centimeters by 28 centimeters on a scale
drawing of a house. For the actual room, the larger dimension is 14 feet.
Find the shorter dimension of the actual room.

If x is the room’s shorter dimension, then

E — i shorter dimension
) 49 14 longer dimension
%: 49x = 392  Cross products
§ x =28 Divide each side by 49.
£
S The shorter side of the room is 8 feet.
=
g
0]
E Solve each proportion.
kS
i p1_2s 23 _2 (@t
o 2 x 8 24 x+2 10
; 3 9 2% +3 _ 5 x+1_ 3
= _— = = = —
§ 182 7y L 6 —T=1
s
;% Use a proportion to solve each problem.
0]
% @ If 3 cassettes cost $44.85, find the cost of one cassette.
8

@The ratio of the sides of a triangle are 8:15:17. If the perimeter of the triangle is
480 inches, find the length of each side of the triangle.

The scale on a map indicates that one inch equals 4 miles. If two towns are 3.5 inches
apart on the map, what is the actual distance between the towns?
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i Similar Polygons
Identlfy Similar Figures

m Determine whether the triangles

are similar.
Two polygons are similar if and only if their corresponding

: 45°
angles are congruent and their corresponding sides are Cogg—A X2
proportional.

£C = /Z because they are right angles, and /B = /X.
By the Third Angle Theorem, /A = 2Y.

For the sides B0 20 Ba _ 20V2 =20 and—ég: )
* X7 23’ XY 23V2 23’ YZ 23"

The side lengths are proportional. So ABCA ~ AXZY.

20V2  23V2

20|450 23

@EELIEED 15 polygon WXYZ ~ polygon PQRS? X Lo
Por the sides, ZX =12 3 XV _18 8 Y7 _16_3 LTI AT
2 PQ 8 2’ QR 12 2’ RS 10 27

ZW _ 9 . . . Z 10 R
and P56 5' So corresponding sides are proportional. 1575y
Also, /W= /P, /X=/Q, Y = /R,and £Z = /S, so
corresponding angles are congruent. We can conclude that
polygon WXYZ ~ polygon PQRS.

Determine whether each pair of figures is similar, If they are similar, give the
ratio of corresponding sides.

! ® o,
/\\ o
10
equilateral triangles

3. 10y
4x 1165122
5x 15z 37°

22 8y
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Similar Polygons
Scale Factors When two polygons are similar, the A
ratio of the lengths of corresponding sides is called the T Y
scale factor. At the right, AABC ~ AXYZ. The scale 6om 4 ol \5om
factor of AABC to AXYZ is 2 and the scale factor of B c ZRAx
8cm cm

AXYZ to AABCis%

m The two polygons are

similar. Find x and y.

\
4

X N
15&313
T M v P

Use the congruent angles to write the
corresponding vertices in order.

ARST ~ AMNP
Write proportions to find x and y.
2 _x 38 _ 32
16~ 13 y 16
16x = 32(13) 32y = 38(16)
x = 26 y =19

®, pu o
y+1 o7

Copyright © Glencoe/McGraw-Hill, a division of The McGraw-Hill Companies, Inc.

m AABC ~ ACDE. Find the

scaleﬁlctor and find the lengths of CD
and DE.

AC=3—-0=3and CE =9 — 3 =6.The
scale factor of ACDE to AABC is 6:3 or 2:1.
Using the Distance Formula,

=V1+ 9 =V10 and

= V4 + 9 = V13. The lengths of the
sides of ACDE are twice those of AABC,

so DC = 2(BA) or 2V10 and
DE = 2(BC) or 2V13.

Lesson 7-2

Each pair of polygons is similar. Find x and y

£ %ﬁ

®
40 30

@In Example 2 above, point D has coordinates (5, 6). Use the Distance Formula to verify

\ the lengths of CD and DE.

)
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e  Similar Triangles
Use Similar Triangles Similar triangles can be used to find measurements.

Einak dt® AABC ~ ADEF. m A person 6 feet tall casts
Find x and y. a 1.5-foot-long shadow at the same time
B that a flagpole casts a 7-foot-long
y i \18 - Eg shadow. How tall is the flagpole?
D F
TV :
AC _ BC AB _ BC ?
DF  EF DE F 6 ft
18V3 _ 18 y _ 18
— =9 8- 151t 71t
18% = 9(18V3) 9y = 324 Thfa sun’s rays forxbn similar triang16es. 1B
x = 9V3 y =36 Using x for the height of the pole, P
so 1.bx = 42 and x = 28.
The flagpole is 28 feet tall.

Each pair of triangles is similar. Find x and y.
® o
3.
5. 6.
y

Xx+2
e P 20 Y
= 26
X 13
36V2
85
60
36 2
30
\\/ x ¥
9 10
30 22
& y
8
16 32 X

@The heights of two vertical posts are 2 meters and 0.45 meter. When the shorter post
casts a shadow that is 0.85 meter long, what is the length of the longer post’s shadow
to the nearest hundredth?
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