® You used the AAS, @ 1 |dentify similar ® Julian wants to draw a similar version of his

SSS, and SAS triangles using the AA  skate club’s logo on a poster. He first draws
Congruence Similarity Postulate a line at the hottom of the poster. Next, he
Theorems to prove and the SSS and SAS uses a cutout of the original triangle to copy
triangles congruent. Similarity Theorems. the two bottom angles. Finally, he extends

(Lessons 4-4 and 4-5) the noncommon sides of the two angles.

Use similar triangles

to solve problems.

-
ol Identify Similar Triangles The example suggests that two triangles are similar &
Tennessee two pairs of corresponding angles are congruent.

Curriculum Standards
CLE 3108.4.8 Establish

processes for determining 5 T : Qi

i e Iy o Postulate 7.1 Angler A_ngle (AA) Similarity

figures, especially as related ;

to scale factor, contextual If two angles of one triangle are congruent to two A B
applications, and angles of another triangle, then the triangles are similar. G
transformations. F

v’ 3108.4.36 Use several Example If LZA= ZFand ZB= ZG, then

methods, including AA, SSS, AABC ~ AFGH.

and SAS, to prove that two % C

triangles are similar. H

SP13108.4.11 Use basic
theorems about similar and
congruent triangles to solve
problems. Also addresses
v/ 3108.4.37.

i JIE

Determine whether the triangles are similar. If so, write a similarity statement.
Explain your reasoning.

a. J M P b. R T
|
48°
X
57°
L K ' W
Q

a. Since m/L = mZM, ZL = ZM. By the Triangle Sum Theorem, 57 + 48 + m/K = 18
so mZK = 75. Since mZP = 75, ZK = £P. So, ALJK ~ AMQP by AA Similarity.

b. ZRSX = Z/WST by the Vertical Angles Theorem. Since RX || TW, ZR = ZWW.
So, ARSX ~ AWST by AA Similarity.

P GuidedPractice
1A. 2 1B. J

P

N SRR b

@ 474 | Lesson 7-3




BadyTip

w=sponding Sides To

= =ine which sides of
we angles correspond,
=0 by comparing the
west sides, then the next
west sides, and finish by

wrearing the shortest sides.

—

You can use the AA Similarity Postulate to prove the following two theorems.

' Theorems Points on Perpendicular Bisectors
7.2 Side-Side-Side (SSS) Similarity M

If the corresponding side lengths of two

triangles are proportional, then the J

triangles are similar. Q P
JK_ KL _ LJ / N

Example If == MP— Pd = oM then

AJKL ~ AMPQ.

7.3 Side-Angle-Side (SAS) Similarity S
If the lengths of two sides of one triangle é Y
are proportional to the lengths of two
corresponding sides of another triangle A 0

and the included angles are congruent,
then the triangles are similar.

Bs _ ST o~ X
Example If XY= ¥z and £8 = £Y, then
ARST ~ AXYZ,

You will prove Theorem 7.3 in Exercise 25.

Proof Theorem 7.2

Given: AB . BE _ AC

FG ~ GH
Prove: AABC ~ AF GH h /\

Paragraph Proof:

Locateion FG S()lhai} = AB.
Draw [K so that JK || FH

B
G
Label ZGJK as Z1. A
A Cc J K
Since ZG = £G by the Reflexive T
Property and £1 = ZF by the F 2 H
Corresponding Angles Postulate,

AGJK ~ AGFH by the AA
Similarity Postulate.

JG _ Gk _ JK
By the definition of similar polygons, 7= = = = 57 BY substitution,
AB LG AG]K
FG GH FH’
ABj BBy AC Gi. e
Since we are also given that —= FC = CH = v We cansay that =— O oo and

l{i AC This means that GK = BC and JK = AC, so GK = BC and JK = AC.

By 555, AABC = AJGK.

By CPCTC, ZB = £G and ZA = /1. Since £1 = /F, /A = /F by the
Transitive Property. By AA Similarity, AABC ~ AFGH.

_
|
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StudyTip

Draw Diagrams It is helpful
to redraw similar triangles
so that the corresponding
side lengths have the

same orientation.

L

Test-TakingTip
Identifying Nonexamples
Sometimes test questions
require you to find a
nonexample, as in this
case. You must check each
option until you find a valid
nonexample. If you would
like to check your answer,
confirm that each additional
option is correct.

4

Example 2 “:"i- the J anad SAS Si mi

Determine whether the triangles are similar. If so, write a similarity
statement. Explain your reasoning.

ERICEB o0 ol B S
SR 20 58T 15 12.5 125

A or 2. 80, APQR ~ ASTR by the §88 Similarity Theorem.
il 245 20

By the Reflexive Property, VAL

el s olisib o0, AE S 8D
AB aﬂd = S e

ABT T0+5 15
Since the lengths of the s1des that include ZA
: are proportional, AAEF ~ AACBE by the SAS

Similarity Theorem.

P GuidedPractice
2B. X

P
J T 2
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_ g il 20
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You can decide what is sufficient to prove that two triangles are similar.

_ AP Pl 3108.1.4 Ffﬁ_
Test Example 3

In the figure, ZADB is a right angle. Which of the
following would not be sufficient to prove that
AADB ~ ACDB?
BD

me
)

A D) ~ A
A =— BD = CD C ZABD = /ZC
p AB _ BD AD _BD _ AB

BC €D BD CcD BC

Read the Test ltem

You are given that ZADB is a right angle and asked to identify which additional
information would not be enough to prove that AADB ~ ACDB.

Solve the Test ltem

Since ZADB is a right angle, ZCDB is also a right angle. Since all right angles are
congruent, ZADB = ZCDB. Check each answer choice until you find one that
does not supply a sufficient additional condition to prove that AADB ~ ACDB.

Choice A: 1f42 = 8D and ZADB = ZCDB, then AADB ~ ACDB by
SAS Sumlarlty.
Choice B: 148 — BD 51q /ADB = ZCDB, then we cannot conclude that

CD
AADB ~ ACDB because the included angle of side AB and BD is

not ZADB. So the answer is B.

el
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GuidedPractice i

3. If AJKL and AFGH are two triangles such that Z] = ZF, which of the
following would be sufficient to prove that the triangles are similar?
KT L c /L_FH u K _ KL JL _GH

it (LT ey, I__

GH FH TR TG G~ GH JK ~ FG

Use Similar Triangles Like the congruence of triangles, similarity of triangles is
reflexive, symmetric, and transitive.

| Theorem 7.4 Properties of Similarity

Reflexive Property of Similarity AABC ~ NABC
Symmetric Property of Similarity  If AABC ~ ADEF, then ADEF ~ AABC.

Transitive Property of Similarity If AABC ~ ADEF, and ADEF ~ AXYZ,
then AABC ~ AXYZ,

You will prove Theorem 7.4 in Exercise 26.

Exampled "5

Find BE and AD.

Since BE || CD, ZABE = /BCD and ZAEB = /EDC
because they are corresponding angles. By
Tip AA Similarity, AABE ~ AACD.

=2ns An additional AB _ BE

Definition of Similar Polygons

o that is true for - Ag L CP
4 .AQ = .ﬂﬁ —- = e = = 3: = (=
4is 0= BE 5 =35 AC=15,0D= 35, AB=3,BE=x
' 35.3=5.x Cross Products Property
2A)2="Sy BEis 2.1.
AC & AD 8.8 49 3
AR = AL Definition of Similar Polygons
+3 :
%:yT AC=5,AB=3,AD=y+ 3 AE=y
5.:y=3y+3) Cross Products Property
5y =3y +9 Distributive Property
2y =9 Subtract 3y from each side.
y=45 ADis y + 3 or 7.5.

P GuidedPractice

Find each measure.

4A, OP and MP 4B. WR and RT
M S
g 2x+ 6
5 6 W i I

X+ 6 T

Q N3

x 55 v

p O
A Lt

EconnectED.mcgraw-hil'l.comI 477 )




* 'Real-World Example 5 [i[i/{i:[0:

' ROLLER COASTERS Hallie is estimating the height of the Superman roller coaster in
Mitchellville, Maryland. She is 5 feet 3 inches tall and her shadow is 3 feet long. If
the length of the shadow of the roller coaster is 40 feet, how tall is the roller coastes™

Understand Make a sketch of the situation. 5 feet 3 inches is equivalent to 5.25 feet.
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Plan In shadow problems, you can assume that the angles formed by the Sun =
rays with any two objects are congruent and that the two objects form e
sides of two right triangles.

Since two pairs of angles are congruent, the right triangles are similar by
the AA Similarity Postulate. So, the following proportion can be written.

Hallie’s height ~ Hallie’s shadow length
coaster’s height ~ coaster’s shadow length

Solve Substitute the known values and let x = roller coaster’s height.
525 3

Y 10 Substitution
3. x =40(5.25) Cross Products Property
3x =210 Simplify.
=170 Divide each side by 3.
3 =

Problem-SolvingTip The roller coaster is 70-feet tall.

EEL LR L Check The roller coaster’s shadow length is 40t 1 about 13.3 times Hallie’s

you have solved a problem, 3 ft

check your answer for shadow length. Check to see that the roller coaster’s height is about

reasonableness. In this 13.3 times Hallie’s height. ~00L ~ 133 v/

example, Hallie’s shadow is 5.25 ft

a little more than half her

height. The coaster’s shadow ’ GuidedPractice

is also a little more than half

of the height you calculated. 5. BUILDINGS Adam is standing next to the Palmetto Building in Columbia, South

Therefore, the answer Carolina. He is 6 feet tall and the length of his shadow is 9 feet. If the length of

is reasonable. the shadow of the building is 322.5 feet, how tall is the building?

\ A\ L
k Gon;:éptSummary Triahg!e Similérity iz » s aae Mibsoiaias e g
AA Similarity Postulate SSS Similarity Theorem SAS Similarity Theorem
B Y A X A B X y
“Q BB h :
A z c A ; c 7
C

‘ f£ZA= ZXand £C = LZ,‘ If XY= V2= 2% If ZA= ZXand W2
then AABC ~ AXYZ. then AABC ~ AXYZ. then AABC ~ AXYZ
| \ TR, PN _ . 3
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