Chapter 8 — Similarity
8.1 - Ratio and Proportion

1. 1f aand b are two quantities measured in the same units, then the ratio of atobis — with b= 0.

e The ratio of a to b can also be written as a: b.
e Ratios are usually expressed in simplified form (lowest terms).

Example: Simplify the ratios.
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Example: The perimeter of rectangle ABCD is 60 centimeters. The ratioof AB : BCis 3:2. Find the
length and width of the rectangle.
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Example: The perimeter of the isosceles triangle shown is 56 inches. The ratio of LM : MN is 5 : 4.
Find the lengths of the sides and the base of the triangle.
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Example: The measure of the angles of AJKL are in the extended ratio of 1 : 2 : 3. Find the measures of
the angles.
K




8.2 — Problem Solving in Geometry with Proportion

1. Additional Properties of Proportions

3. If 3:—,then f1—=£.
b d c d

4 If’ﬁzﬁ,then a+b=c+d
b d d

Example: Tell whether the statement is true.
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Example: In the diagram —— = ——, find the length of BD.
b S BD T CE &

2. The geometric mean of two positive numbers a and b is the positive number x such that
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If you solve this proportion for x, you find that x = +/a- b, which is a positive number.

Example: Find the geometric mean of the following sets of numbers.

a) 8and I8 b) 36 and 128 c) 3and 12
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2. Proportion - an equation that equates two ratios.

o n

The numbers a and 4 are the extremes of the proportion.
The numbers b and ¢ are the means of the proportion.

()

. Properties of Proportions

1. Cross Product Property — the product of the extremes equals the product of the means.

If a i,then ad = be.
b d

2. Reciprocal Property — If two ratios are equal, then their reciprocals are also equal.

if 2% then 229
b d a c
Example: Solve the proportions.
2
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Example: Using rectangle ABCD, solve for the variable. The ratioof AB:BCis 3:8.
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Example: Using rectangle JKLM, solve for the variable. The ratio of JK : KL is 2: 3.
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Class Examples 8.2

Complete the sentence

1. IfE=§,then -12-2 2. £=§,then a_
b 6 a b 6 5
Decide whether the statement is true or false.
3. £=§,then czd _-1 4 —C—:é,then >_¢
d 4 d 4 d 6 d 6

Find the geometric mean of the two numbers.

5. 4and 16 6. 7and 14

Use the diagram and the given information to find the unknown length.

T.
7. Given _S: %/j Find SRif TS=12, TU=16, UV =5



8.3 — Similar Polygons

1. Similar Polygons — two polygons such that their corresponding angles are congruent and the lengths of
corresponding sides are proportional.

Example: Pentagons JKLMN and STUVW are similar. List all pairs of congruent angles. Write the ratios of
the corresponding sides in a statement of proportionality.
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Example: Decide whether the figures are similar. If they are similar, write a similarity statement.

X b Y Q@ 4 R
b

2. Scale Factor ( a : b ) — the ratio of the lengths of two corresponding sides of two similar polygons.

3. Theorem 8.1 —If two polygons are similar, then the ratio of their perimeters is equal to the ratios of their
corresponding side lengths.

KL+LM+MN+NK KL LM _MN _NK
PO+QOR+RS+SP PO QR RS SP’

If KLMN ~ PQRS, then

Example: Quadrilateral JKLM is similar to quadrilateral PQRS. Find the value of z.

J_ % K




Class Examples 8.3

List all pairs of congruent angles and write the statement of proportionality.

1. AHOT ~ ANDA 2. AMPR ~ ASPX

In the diagram quadrilateral BCDE ~ guadrilateral WXYZ

4. Find the scale factor of quadrilateral BCDE - 3
to quadrilateral WXTZ. :

5. Find the scale factor of quadrilateral WXYZ E g
to quadnlateral BCDE. Y\/ ;

6. Find the length of X7. \;

7. Find the measure of ZD. 117

8. Find the perimeter of quadrilateral WXYZ. X 8

[4s)

Find the ratio of the perimeter of WXYZ to the perimeter of BCDE.

10 Find the value of xand y if AHK.J ~ AMPN

11. The ratio of one side of AHOT to the corresponding side of ANDA is 6:7.

If the perimeter of ANDA is 98 cm, what is the perimeter of AHOT ?

Decide whether the polygons are similar. if so, find the scale factor
of Figure A to Figure B.




8.4 - Similar Triangles

Example 1:

In the diagram, ABTW ~ AETC .

a) Write the statement of proportionality
for the similar triangles.

b) Find m/TEC.

¢) Find ET and BE.

Postulate 25: Angle-Angle (AA) Similarity Postulate

K L

If two angles of one triangle are congruent to two angles
of another triangle, then the two triangles are similar.
If ZK = /Y and £J = /X, then AJKL ~ AXYZ . /

J

X

Example 2:
Explain why AWVX ~ AWZY .

w

vV X

ZA Y
Example 3: L 33 .
In the diagram, ALMN ~ APON .
a) Find msM and m/P. W

N
b) Find MN and QM. @ 30" P



Example 4:

" Find the length of altitude OS .

Example 5:
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Determine whether the triangles can be proved similar. If so, write a similarity statement.

If they are not similar, explain why.

a) R b) 5 d
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Example 6:
Fill in the paragraph proof. K
Given: KM 1 JL and JK L KL
Prove: AJKL ~ AJMK
3 M ks

Given and , £JMK and ZJKL are angles.
Since all angles are , LIMK ZJKL . By the

property, £J = £ZJ. So, AJKL ~ AJMK by the

Similarity Postulate.



8.5 — Proving Triangles are Similar

Theorem 8.2 - Side-Side-Side (SSS) Similarity Theorem

p
If the Iengths of the corresponding sides of two triangles A
_ are proportional, then the triangles are similar.
AB BC _CA @ R
If ——=—""==2then AABC ~ APQR. ‘
RP 8 C

Theorem 8.3 — Side-Angle-Side (SAS) Similarity Theorem

&
If an angle of one triangle is congruent to an angle of a
second triangle and the lengths of the sides including these M
angles are proportional, then the triangles are similar.
X XY .

If ZX=/M and =2 =22 then AXYZ ~ AMNP. - N
: PM  MN z Y p

Example 1

a) Which of the following three triangles are similar?

A /2 b/E\‘/ J
¢
D F $ P 6 /0
B

H

b) Write the similarity statement(s) for the similar triangles.

c) Find the scale factor(s) for the similar triangles.



Example 2 Write a paragraph proof.

Given: SP=4,PR=12,SQ=5,QT =15

Prove: ARST ~ APSQ va

Example 3 Write a paragraph proof.

Given: ZL = /ZPMQ and MPLLQ

Prove: ALMP ~ AMPQ / \

Example 4 To measure the width of a river, you use a surveying technique, as shown in the diagram.
Use the given lengths (measured in feet) to find RQ.
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8.6 — Proportions and Similar Triangles

Theorem 8.4 — Triangle Proportionality Theorem

If a line parallel to one side of a triangle intersects the other

two sides, then it divides the two sides proportionally. @ T
T T R
If TU || OS, then XL _RU
9 US
g 78

Theorem 8.5 — Converse of the Triangle Proportionality Theorem

Q T
If a line divides two sides of a triangle proportionally, then it is
parallel to the third side.
_ ' R
If BT _RU ‘then TU || OS.
0 US
u

Example 1

n

In the diagram AB|| ED, BD =8, DC =4, and AE = 12

—_ ¢
What is the length of EC?
; B »— A

Example2 Given the diagram, determine whether MN I GH. —

19
M L
/‘/\
; H
46 N 1¢
In the diagram UY || VX , UV =3, UW = 18, and XW = 16.
N,
hw
Y™ x |

L

Example 3

What is the length of YX ?



Theorem 8.6 _ /V‘ T S at
‘\1_

If three parallel lines intersect two transversals, then they [ W vy —> 4

divide the transversals proportionally.

If r||sands | ¢, and £and m intersect r, s, and ¢, LV X >m

" then YW _¥X t i

WY XZ

Theorem 8.7

If a ray bisects an angle of a triangle, then it divides the
opposite side into segments whose lengths are proportional
to the lengths of the other two sides.

If CD bisects ZACB, then Q:C—A G 8
DB CB

Example 4 In the diagram, £1= £2 = /3,and PQ =9, QR =15,and ST = 11.

What is the length of TU ? ’\
- P S
N /l \ v
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Example 5 In the diagram, LCAD = ZDAB . Use the given side lengths to find the iength of DC.
Q9 B

Example 6 In the diagram KL | MN . Find the values of the variables.




Homework Answers: pages 483 to 485

LL=/Q, /M= /P,and /N = ZN
11. LM MN LN
QP PN ON

12. ALMN

PQ QR _RP

13. = —
LM MN NL

12

y=16

. x=24

NomZC=31andm«ZD=47°,
Angles are not congruent.

18.

19. yes: APQR ~ AWPV
RS ST

20. #
MP  PQ

No:

21. yes; AXYZ~ AGFH
22.
in ADEF. Angles are not congruent.

23. yes; AIMN~ AJLK

24. yes; AABC ~AEDC

25. yes; AVWX~ AVYZ

26. yes; APQR ~ APST

40. 28

11

39. 14 41.27

43. 100 44.13.5

20

Nom/ZE= 94°, ZC is not congruent to any angle

42. 36

45.12
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