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What makes polygons similar?

ABCD ~ A'B'C'D’
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AT ARST < NARC mZA =% — 8%, mZC=4x=5 and mZR = 5x + 30, find ms C.

5. A triangle has sides whose lengths are 5, 12, and 13. A similar triangle could_have sides with lengths of
1) 3,4,and5
2) 6,8, and 10
3) 7,24,and 25

4) 10,24, and 26
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In the diagram. ABCD ~ EFGK Findl the following.
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12. Find the scale factor of the dilation
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Geometry
Similar Polygons
Definition:
Dl
Example:
D
E <\ > C E' C'
A B ' .
Al B'

In general, two polygons are similar if:

1)

2)

Example: State if the following figures are similar. Explain why or why not.

. ' 12 '
a) D,; 8 c D C
4 7 |
a4 : ;
A 6 B
A 12 E'
O 8 ! 7 4 ¥
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4 4 4 4
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A’ 6 B W 4 X



The ratio of the lengths of corre: onding sides of similar polygons is called the

of 1e p(jiﬁlygons.

i

The number represented by the ’ is called the

i
H
{
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Since triangles are also polygo! 'l:he;? definition given for two similar polygons will also

apoly to two similar triangles.

Definition:

Example 1: |
In the figure, A4BC. ~ A4'B'C' Find the ratio of similitude. -

¥ i
3 w : i

AC‘
12 /{10
A g B
Example 2: :
AABC ~ A4'B'C' and A’C’ cc asponds to AC.
! C
(a) Find the ratio of similiti le ofgthe o
larger triangle to the s ;al‘lelf.
f 12 20 6 $
A X
(b) Find x and y. A 16 B



'We have seen that, if two triangles are similar, their corresponding sides are

. We are going to examine the lengths of special

segments related to triangles.
Draw a diagram for each:

Theorem: If two triangles are similar, the lengths of corresponding altitudes have the

same ratio as the lengths of any two corresponding sides.

Theorem:

Theorem:

Review Theorem: Any two medians of a friangle intersect in a point that di\}‘és each

median in the ratio




Perimeter, Area, and Volume

a) Find the ratio of similitud for the following

similar triangles:

b) Find the perimeters of A 3C ajnd ADEF.

i
i
!
P

|
Is there a relationship between iarts|(a) and (b)?
|

Theorem:

c) Find the ratio of similitu 1’»Dr|‘fthe following

triangles:

d) Find the areas of each law"lgl:e.

Is; there a relationship betwee pe:surtfs (c) and (d)?

Theorem:

e) Find the ratio of similit e fo the following

cubes.

f) Find the volumes of e 'h cufbe.

Is there a relationship betwe u::»algfts (e) and (f)?

Theorem:

A
8in
10in
8in
C
K
H
. 15in
ein! :‘0"‘ gin
G g / J 12in
2cm
6cm
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Geometry
Midseament Theorem

Uéing coordinate geometry prove the following:
Given: AABC, D is the midpoint of 4C, and

E is the midpoint of BC.
Prove: EE | AB and DE = éAB

X
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Name ' Date
Geometry
Propottions Involving Line Segments Practice
‘ Q
1) In APQR, S is the midpoint of RQ and T is the midpoint of PQ. T
RP=7x+5, ST=4x~2, SR=2x+1,and PQ = 9x + 1. P

Find ST, RP, SR, RQ, PQ, and TQ. S

2) In AABC, points D, E, and F are the midpoints of the sides with the measures
shown. Find the measure of the perimeter of ADEF. B

12 N




i

3) In AAEC,itAB=12,BC= 133, AD =15, and DE = 20, is BD || CE?

12
B

A
15

20

4) In AABC, R is the midpoil ol?f]? and D is the midpoint of BC.
WAC=5x-8 RD=2x- , .DC;i = 3x + 2, and AB = 10x — 1, find the lengths of

AB, AC, DC, and RD.

R

B

/

-1 D

A 5x-8
o _ B
5) In AABC, if DE Il AC, wt h of the following are true?
BD  BE 'BA  BC
@ %2~ Bc © s = 5¢
BD BE " 'BD DE D E
®) 57 = & D32~ ac




For 6 and 7, use A4BC with D a point on AC and E a point on 4B such that DE || BC.

In each instance, write an algebraic equation to find the indicated lengths.
C

6) fAD=1,DC=x, AE=xand EB=x+2, find DC.

7y WED=x,DA=6,CB=6,and CD=x-1, find ED.
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?14 Thestwo- figures below are smular Find the
lehgth-of DS. :

:
A ) C

45 AABC ~ ADEJ. Find these lengths: DJ, BC,’
 EJL. ‘
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A 16 c - D J
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tr'iangle is parallel to'*theiﬂ‘urd s1de." Fmd x m
each case:
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Triangle Similarity Shortcuts

if two angles of one triangle
Angle-Angle {AA) are congruent to two angles
Similarity of another triangle, then the
triangles are similar.

if the three sides of one
triangie are proportional

to the three corresponding
sides of another triangle,
then the triahgles are similar.

Side-Side-Side (S8S)
Similarity

i two sides of one triangle
are proportional 1o two sides
Side-Angle-Side (SAS) | of another triangle and

Similarity their included angles are
‘ congruent, then the triangles
are similar. _ AABC ~ ADEF

State if the friangles in each pair are similar, If 50, state how you know they are similar and complete the
similarity statement.

1) 7
D ! A
3 \\. ; /'—% H
( M\'\ / ’ s‘« lﬁ\
P s A
}()g . 34 / %’?7 (31 \\\ 14
“ a P - i |
39 ( AN / 2( ! \*-,
s = ; > E / i i N\
\ } U 16 ~ ) / 4 G 5 F
N ACBA ~
\\'f'

AUTS ~



3. In the diagram below of AFET, Qis a point n "X Sisa pointon TR, 05is drawn, and £ZEPT= 4R

|
7
i
i

oy

Which reason justifies the conclusion tha M PRT ~ ASRO?
1) AA

2) ASH

3) SAS g

4) 5S35 i

4. In the diagram of AABZ and AEDC belon 47 a[nd Bl intersect at €, and £CAS = LCED,

i =
’ % e -
] ——
iﬂ,““y’«
T
e o
- o I -
O ’ =

Which method can be used to show thz {‘;QE’C must be similar to AEDC?

1) SAS
2) PA
3) SsS
4) HL




.In the diagram below, SZ and FE intersect at T, P is drawn, and P5{|JF.

i

What technique can be used to prove that APST~ ARGT?

'$AS

1)
2) SSS
3} ASA
4)

{\A
6. Intriangles ABC and DEF, AB =4, AC=35 DE=8, DF = 10, and £4 = £ Which method could be used to
prove AABC ~ ADEF?
1) AA
2) SAS
3) SSS

4) ASA
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7.in AABC and ADEF, ‘ifi = ;,., Which adc ioralfinformation would prove AABC ~ A DEF?

LAY Pagts

cx

&

i

1) AC= DF
2) CB=FE
3) LACB= LDFE

4) ZBAC = LEDF

il

In the accompanymg diagram. ¢ °E, BCD and AB 1l DE. IfAC =2, CD = 6, and

CE = 3, what is the length of B ,

7 :

WIH = 5 H - 2, and LK =7, P 8.0



10.

Complete the following when A IJK ~ A LMN .

aymsL K =mc
b) — = —
JI

11

In AQRS, OR=7, RS=13. and mZR=46. In AUVT. I'T=14, TU =28, and mLT=46. State
whether the triangles are sinnlar, and if so, write a similarity statement.

12.

At the same tine of day, a man who 15 52.8 inches tall casts a 68.8-inch shadow and his son casts a
43-inch shadow, What is the height of the man’s son?

CE3an



13.

Two ladders are leaning against a wall at
ladder reach?

» same angle as shown. How far up the wall does the shorter

14.

To find the distance across the lake m thy

4

CY
Ew
D
BE 4B BE (I
(Al =—==—+ (Bl —=—
CE D EC 4

(D] 20 ft

g areibelow, which of the following proportions can you use?

j L, 4B CD 4B DE
N L B (D] —=—=
BE DE 4E CD




15.

Karen wanted to measure the height of her school’s flag pole. She placed a mirror on the ground 1 feet
from the flag pole, then watked backwards until she was able to see the top of the pole in the murror. Her
eyves were 5 ft above the ground and she was 2 ft from the muvror. Using similar triangles, find the
height of the flagpole if 71=42 ft and 42 = & ft. Round vour answer to the nearest hundredth.

\‘\\ D
\\\\\ (",'* 5 Al
- SIS
8 d1 C o2 E
16.

In AQRS, OR=7, RS=13 and mZR=46. n-AUFVT, FT=14, TU =28, and mLT=46. State.
whether the triangles are sinular. and if so, write a sumilarity statement.

17.

As shown in the dingram below, AB and CD intersect at E. and

ACI BD.

Civen SAEC ~ A BED which equation is true?

o CE _EB s EC _ BE
VUOmE EA AL ED
oy AL A iy LD AC
“ BE  BD e BD



18. ,

Triangles RST and X¥YZ are drawn belor  1f RE=06.8T=14 X¥=9.YZ=20L and 2§ = 27,
is ARST similar to AXYZ? Justify vour  nswep.

e
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e

19.

Triangles ABC und DEF are draven below.

Il
o
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=
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WAB = 9. BC = 15, DE = &, EF

statewent is true?

1 2 0AB = LDEF (3 - S EFR
410 oy i
O Dk B
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Questions 1 through 7 refer to the following:

Determine whether the two triangles are similar
and, if they are similar, state a reason.

k 6 K)\BN
8 4
2)
30°
3) s
e 600\
3
4 >\

4)

N
/

Triangle Similarity

5) 12
6
I
4 9
&)
7

PG Ci:“r& m‘:ﬁ"k

P C

RN te Vcw% oD
| D

Given: ABCD is a parallelogram
=22

MN AN

Prove: P - pe




9) A /

Given: E_L E—'*”g
€Q1PQ
AR 1 PC

Prove: AP« QQC = FPB - PC

i0)
VZ

Given, —=—-
wz || XY

3
H

- Prove:

F

| _ DE DF EF
“> Given: =—=
. GH GI HI
Prove: LZE=/H




Name: " , ‘ Date

2ometry Pd. | Similar Triangle Proofs

1) 2)

Q

Given:@[&;ﬁ)@ diagonal _(?2—5_
QS and TW intfersect at Z.

Given: Ef; i —’F—V\7

Prove: RS « TJ =TW « SJ
Prove. ATSZ ~ AQWZ




A B

4) ,

S R

C D

Given: AB I CD GiV@nil?//@/zwi’rh SPT and TWR
TR
AE _ BE o Prove: 5o = QW

Prove: e = B
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A 5 E P 5 —— R

Given: j¢)] /TZEE )ng} ﬁa

Prove: ADFC ~ AEFB

Given: Right APSR with altitude 5 drawn
to hypotenuse PR

o VPR _PS
rove. PS - PQ

b) PR PR=TS TS




3) Inthe accompanying figure, AE 1 3E,

AC L CD, AB=4,BE=3,and ¢ 1 = 6. Find

the length of AC.

4)  Inthe accompanying diagram, CE,BCD,

and AB | DE. If AC = 2, CDf » and
CE = 3, what is the lengthof | .

5)

In triangle ABC, D is.a point on ABand E.
is a point on AC such that DE 1 BC.If

AD=2,DB=x-1, AE=xandEC=a" 7.
find AE. X2



yssion

wie diagram below, the angle bisector of in meets side at point. Does the angle bisector create any observable
lationships with respect to the side lengths of the triangle?

ractice:

The sides of a triangle argm&fZ,andl S RAa

Find thez lengths x and vy.
Explain how you arrived at your answers. .

The sides of a triangle are 8,12, and 15. An angle bisector meets the side of
length 8. Find the lengths x andy.




The angle bisector of an angle splits the « p(::rsiie side of a triangle into lengths 5 and 6. The perimeter of the .

Srinmala e 23
vriangie e 3.

FUR S SR <P S S A P
Find the lengthe of the ott ~ twvo sides.

The sides of a triangle are 10.5, 16.5, an: 9. A;n angle bisector meets the side of fength 9. Find the lengths of the

segments of the side of 9.

In the diagram of triangle DEF below, DC & an ;ingle bisector, ED = 8, DF = 6, and 8 1/6 . Find FG and EG.

D



