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m Use Similar Polygons

Goal - Use proportions to identify similar polygons.

two polygons which have
CONGRUENT corresponding angles
and
proportional corresponding side lengths
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D E H
ABCD ~ EFGH Corresponding angles
LA=/E /B=/F £C= ZG,
and«D=/ZH
( Sym bol for Ratios of corresponding sides

il AB _BC _ CD _DA
similarity) EF FG GH HE
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Use similarity statements

18

In the diagram, ARST ~ AXYZ. g 5
a. List all pairs of congruent angles.
25 & 15
X
b. Check that the ratios of corresponding R 20 S
side lengths are equal.
c. Write the ratios of the corresponding side +—- osioe bt it

lengths in a statement of proportionality.

: In a statement of

: proportionality, any pair
: of ratios forms a true

: proportion.

12
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m Find the scale factor

Determine whether the polygons are
similar. If they are, write a similarity
statement and find the scale factor of
ZYXWto FGH].

20

16

24

30

15
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m Use similar polygons

£ ALCEBRA In the diagram, A DEF ~ A\ MNP.
Find the value of x.

20
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Perimeters-the ratio of lengths in similar polygons is
the same as the scale factor

i THEOREM For Your Notebook

- THEOREM 6.1 Perimeters of Similar Polygons

If two polygons are similar, then the P a
ratio of their perimeters is equal to /s

. . . A
the ratios of their corresponding
side lengths.
N /4 S

. : KL+ LM+ MN+NK _ KL _ LM _ MN _ NK
MN ~ PQRS, o Ui SE S I B TS
[EKLMN ~ PQRS, then =50 Rs+SP ~ PQ QR RS _ SP

- Proof: Ex. 38, p. 379
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m Find perimeters of similar figures

:+ ANOTHER WAY

01i‘i#i0.l‘t"‘li0¢¢00li0¢0¢¢l§0‘}

Another way to solve
Example 4 is to write
: the scale factor as the
decimal 0.8. Then,
multiply the perimeter
of the Olympic pool by
the scale factor to get
the perimeter of the
new pool:

0.8(150) = 120.

[ Ry R Y LT RSy EEREAA R

SWIMMING A town is building a new
swimming pool. An Olympic pool is
rectangular with length 50 meters and
width 25 meters. The new pool will be
similar in shape, but only 40 meters long.

a. Find the scale factor of the new
pool to an Olympic pool.

b. Find the perimeter of an Olympic
pool and the new pool.

Solution
a. Because the new pool will be similar to an Olympic pool, the scale
factor is the ratio of the lengths, % = %

b. The perimeter of an Olympic poolis 2(50) + 2(25) = 150 meters.
You can use Theorem 6.1 to find the perimeter x of the new pool.

x _4
5
1

1 Use Theorem 6.1 to write a proportion.

0
x =120 Multiply each side by 150 and simplify.

» The perimeter of the new pool is 120 meters.
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(I R R R R R R RS L R SRS Y )

SIMILARITY AND CONGRUENCE Notice that any two

congruent figures are also similar. Their scale factor = £
< 7 7
is 1: 1. In AABC and ADEEF, the scale factor is 2 = 1. 5/\ 5/\

e

You can write AABC ~ ADEF and AABC = ADEF. A 6 € 0 6 F

READ VOCABULARY CORRESPONDING LENGTHS You know that perimeters of similar polygons are

(R RS S L AR N RS AR RS RS YY)

For example, in the same ratio as corresponding side lengths. You can extend this concept
corresponding lengths in  to other segments in polygons.

similar triangles include
side lengths, altitudes,

medians, midsegments, KEY CONCEPT For Your Notebook

and so on.

Corresponding Lengths in Similar Polygons

» If two polygons are similar, then the ratio of any two corresponding
> lengths in the polygons is equal to the scale factor of the similar polygons.
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m Use a scale factor

In the diagram, ATPR ~ AXPZ. T X

Find the length of the altitude PS. 6 » 8
s =l
6 8
A

Solution Vd

First, find the scale factor of ATPR to AXP/Z.
TR _6+6 12 3

XZ 8+8 16 4

Because the ratio of the lengths of the altitudes in similar triangles is equal
to the scale factor, you can write the following proportion.

PS _3 . .
PY 4 Write proportion.

PS_3 -

20 ~ 4 Substitute 20 for PY.

PS =15 Multiply each side by 20 and simplify.

» The length of the altitude PS is 15.

ﬁhlmﬂ‘*—.ﬂceumetry at classzone.com

\/ GUIDED PRACTICE  for Example 5

‘ | Iin thhn Ainawvnwyy A TE7T AL Cind thn lanath ofthn swvandiaey AL
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) Practice B
. For use with pages 371-379

List all pairs of congruent angles for the figures. Then write the ratios of
the corresponding sides in a statement of proportionality.

1. AABC ~ ADFE 2. WXYZ~ MNOP
A w X
p " \ Z
B C Z Y
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3. Multiple Choice Triangles ABC and DEF are similar. Which statement is
not correct?

AB _ BC
DE EF

CA _ AB

A. D~ DE C. ZA=/F

Determine whether the polygons are similar. If they are, write a similarity
statement and find the scale factor.

4. D 5. w 24 X
A ] L]
D 6 A
5 5 6 6 16 i Ha 16
[ 1 [
c 6 &
B 3 ¢ £ & F n N
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In the diagram, WXYZ ~ MNOP.
6. Find the scale factor of WXYZ to MNOP.
7. Find the values of x, v, and z.
8. Find the perimeter of WXYZ.
9. Find the perimeter of MNOP.

10. Find the ratio of the perimeter of MNOP to
the perimeter of WXYZ.

Y

zZ

12

Yy

o
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The two triangles are similar. Find the values of the variables.

11.

12.
15

10

m+ 4
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In Exercises 13 and 14, use the following information.

Similar Triangles Triangles RST and WXY are similar. The side lengths of ARST are

10 inches, 14 inches, and 20 inches, and the length of an altitude is 6.5 inches. The shortest
side of AWXY is 15 inches long.

13. Find the lengths of the other two sides of A WXY.

14. Find the length of the corresponding altitude in A WXY.
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15. Multiple Choice The ratio of one side of A 4BC to the corresponding side of a
similar ADEF is 4 : 3. The perimeter of ADEF is 24 inches. What is the perimeter
of AABC?

A. 18 inches B. 24 inches C. 32 inches

In the diagram, AXYZ ~ A MNP.
16. Find the scale factor of AXYZ to AMNP. X

4
17. Find the unknown side lengths of both triangles. A\

18. Find the length of the altitude shown in AXYZ. s
19. Find and compare the areas of both triangles.
19 5.8
=
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In Exercises 20-22, use the following information.

Swimming Pool The community park has a rectangular swimming pool enclosed by a
rectangular fence for sunbathing. The shape of the pool 1s similar to the shape of the fence.
The pool is 30 feet wide. The fence is 50 feet wide and 100 feet long.

20. What is the scale factor of the pool to the fence?
21. What is the length of the pool?

22. Find the area reserved strictly for sunbathing.




