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Name Date
Time to Get Right
Right Triangle Congruence Theorems
Vocabulary
Choose the diagram that models each right triangle congruence theorem.
1. Hypotenuse-Leg (HL) Congruence Theorem a. X Y R
b
Q
P
z
2. Leg-Leg (LL) Congruence Theorem b. U 1% w
d
X
3. Hypotenuse-Angle (HA) Congruence Theorem c. E F
a
G
! H
4. Leg-Angle (LA) Congruence Theorem d. ; w
c
U X
v Y
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Problem Set

Mark the appropriate sides to make each congruence statement true by the Hypotenuse-Leg
Congruence Theorem.

1. ADPR = AQFM 2. NACI = AGCE

R A

M
I
F c
D P Q E
G

3. AQTR = ASRT 4. NADG = AHKN

T n Q D
LI I_
A K N
= H ;
s R H
G

Mark the appropriate sides to make each congruence statement true by the Leg-Leg
Congruence Theorem.

5. ABZN = ATGC 6. AMNO = AQPO
G T N. P
B
/O\\ : | : ; < ;( ;;
N z C M Q
ﬁ 7. APZT = APZX 8. AEGI = AONQ

E G N
T [ A[
! Q (0]
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Mark the appropriate sides and angles to make each congruence statement true by the
Hypotenuse-Angle Congruence Theorem.

9. ASVM = AJFW 10. AMSN = AQRT
w F P

S V 2 R
11. AIEG = AIEK 12. ADCB = NZYX
E G Y
D
B
/
X
K C 4

Mark the appropriate sides and angles to make each congruence statement true by the Leg-Angle
Congruence Theorem.

13. AXTD = AHPR 14. ASEC = APEC
P T
X
S
R
-
c D
D

H

P
R
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156. APBJ = AOTN 16.

N

AAXT = AYBU
A X B Y

For each figure, determine if there is enough information to prove that the two triangles are congruent.

If so, name the congruence theorem used.

17. Given: GF bisects ~RGS, and 18.

/R and 4S8 are right angles.
Is AFRG = AFSG?
G

Yes. There is enough information
to conclude that AFRG = AFSG
by HA.

19. Given: NM = EM, DM = OM, and 20.

/NMD and 2 EMO are right angles.
Is ANMD = NEMO?

5 N

Yes. There is enough information to
conclude that ANMD = AEMO by LL.

Given:DV 1L TU
Is ADVT = ADVU?

No. ADVT might not be
congruent to ADVU. There is
not enough information.

Given:RP =QS, and ZR and 2Q
are right angles.

Is ASRP = APQS?

R S
u

-
P Q

Yes. There is enough information to

conclude that ASRP = APQS by HL.
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21. Given:GO =MI, and ~E and /K are

right angles.
Is AGEO = AMKI?
E G !
|
.
o M K

No. AGEO might not be congruent to
AMKI. There is not enough information.

Use the given information to answer each question.

22. Given:HM = VM, and ~H and 2V are
right angles.

Is AGHM = AUVM?

G
H

V)

Yes. There is enough information to
conclude that AGHM = AUVM by LA.

23. Two friends are meeting at the library. Maria leaves her house and walks north on EIm Street and then
east on Main Street to reach the library. Paula leaves her house and walks south on Park Avenue and
then west on Main Street to reach the library. Maria walks the same distance on Elm Street as Paula
walks on Main Street, and she walks the same distance on Main Street as Paula walks on Park
Avenue. Is there enough information to determine whether Maria’s walking distance is the same as

Paula’s walking distance?

Paula’s’house

N
[0
>
w E qc)
z
S x
T
o
Main Street ]
N\
Library

Elm Street

Maria’s house

Yes. Maria’s walking distance to the library is equal to Paula’s walking distance. The triangles
formed are right triangles. The corresponding legs of the triangles are congruent. So, by the
Leg-Leg Congruence Theorem, the triangles are congruent. If the triangles are congruent, the

hypotenuses are congruent.
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24. An auto dealership displays one of their cars by driving it up a ramp onto a display platform. Later
they will drive the car off the platform using a ramp on the opposite side. Both ramps form a right
triangle with the ground and the platform. Is there enough information to determine whether the two
ramps have the same length? Explain.

Display
platform

Ground

No. There is not enough information to determine whether the two ramps have the same length.
The triangles formed by the ramps, the vertical sides of the platform, and the ground are right
triangles. But, the lengths of the legs, the lengths of the hypotenuses, and the measures of the
acute angles are unknown.

25. Aradio station erected a new transmission antenna to provide its listeners with better reception. The
antenna was built perpendicular to the ground, and to keep the antenna from swaying in the wind
two guy wires were attached from it to the ground on opposite sides of the antenna. Is there enough
information to determine if the guy wires have the same length? Explain.

guy wire ~ ~ guy wire

Ground )

No. There is not enough information to determine whether the guy wires have the same length.
The triangles formed by the antenna, the guy wires, and the ground are right triangles. But, the
lengths of the legs, the lengths of the hypotenuses, and the measures of the acute angles are
unknown.
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26. Two ladders resting on level ground are leaning against the side of a house. The bottom of each
ladder is exactly 2.5 feet directly out from the base of the house. The point at which each ladder rests
against the house is 10 feet directly above the base of the house. Is there enough information to
determine whether the two ladders have the same length? Explain.

Yes. The triangles formed by the ladders, the ground, and the side of the house are right triangles.
Each leg of one triangle is congruent to the corresponding leg of the other triangle, making the
two triangles congruent by LL. The ladders form the hypotenuses of the triangles. Since the
triangles are congruent, the hypotenuses are congruent. Therefore, the ladders have the same
length.

Create a two-column proof to prove each statement.

27. Given: WZ bisects VY, WV L VY, andYZ L VY W
Prove: AWVX = AZYX L
v < L‘Y
z
Statements Reasons
1. W LVWandYZ L VY 1. Given
2. LWVX and £ZYX are right angles. 2. Definition of perpendicular angles
3. AWVX and AZYX are right triangles. 3. Definition of right triangles
4. WZ bisects VY. 4. Given
5 VWX =YX 5. Definition of segment bisector E
6. LWXV = LZXY 6. Vertical Angle Theorem
7. AWVX = AZYX 7. LA Congruence Theorem
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28. Given: Point D is the midpoint of EC, A B

AADB is an isosceles triangle with base
AB, and ~E and ~C are right angles.

Prove: AAED = ABCD u| [

E D c
Statements Reasons

1. LE and £C are right angles. 1. Given

2. AAED and ABCD are right triangles. 2. Definition of right triangles

3. Point D is the midpoint of EC. 3. Given

4, ED=CD 4. Definition of midpoint

5. AADB is an isosceles triangle with 5. Given

base AB.
6. AD=BD 6. Definition of isosceles triangle
7. AAED = ABCD 7. HL Congruence Theorem
29. Given:SU L UP,TP L UP,andUR =PR T P
Prove: ASUR = ATPR
R
U S
Statements Reasons

1.SU LUP and TP L UP 1. Given

2. LU and AP are right angles. 2. Definition of perpendicular lines

3. ASUR and ATPR are right triangles. 3. Definition of right triangles

4. UR =PR 4. Given

5. £LPRT and LURS are vertical angles. 5. Definition of vertical angles

6. LPRT = LURS 6. Vertical Angle Theorem

7. ASUR = ATPR 7. LA Congruence Theorem
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30. Given: Rectangle MNWX and ZNMW = £ XWM
Prove: AMNW = AWXM

Statements

Reasons

No o s wp 2

. MNWX is a rectangle
. £N and 4X are right angles.
. AMNW and AWXM are right triangles.

MW = WM
MW = WM
LNMW = L XWM

. AMNW = AWXM

No ook owbdhdH

Given

Definition of rectangle

Definition of right triangles
Reflexive Property of Equality
Definition of congruent segments
Given

HA Congruence Theorem
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CPCTC
Corresponding Parts of Congruent Triangles are Congruent

Vocabulary

Provide an example to illustrate each term.

1. Corresponding parts of congruent triangles are congruent (CPCTC)
Examples will vary. A S T

Given: AAFH = APST
The corresponding congruent parts are:

LA=/P LF=/S,/H= /T,
AF =PS,FH =ST,HA =TP

2. |Isosceles Triangle Base Angle Theorem
Examples will vary. N D

Given: AFND with FN =FD

The Isosceles Triangle Base Angle
Theorem states that N = /D.

3. Isosceles Triangle Base Angle Converse Theorem
Examples will vary. c

Given: ARCQ with ZR = £C E
Q
The Isosceles Triangle Base Angle

Converse Theorem states that QC = QR.
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Create a two-column proof to prove each statement.
1. Given: RS is the L bisector of PQ. Q
Prove: ZSPT = £SQT
-
R S
P
Statements Reasons
1. RS is the L bisector of PQ. 1. Given
2. RS L PQ 2. Definition of perpendicular bisector
3. LPTS and £QTS are right angles. 3. Definition of perpendicular lines
4. APTS and AQTS are right triangles. 4. Definition of right triangles
5. RS bisects PQ 5. Definition of perpendicular bisector
6. PT =QT 6. Definition of bisect
7.7S =TS 7. Reflexive Property of =
8. APTS = AQTS 8. Leg-Leg Congruence Theorem
9. LSPT = £SQT 9. CPCTC
2. Given:TZ =WX,TM = WT, and TZ | WX M
Prove:MZ =TX
z T
X w
Statements Reasons
1. TZ=WX 1. Given
2. TM =WT 2. Given
3. TZ|wx 3. Given
4. LMTZ and LTWX are 4. Definition of corresponding angles
corresponding angles.
5. LMTZ = LTWX 5. Corresponding Angles Postulate
6. AMTZ = ATWX 6. SAS Congruence Theorem
7. MZ =TX 7. CPCTC
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3. Given:AG andEK intersect at C, A E
AC =EC,CK =CG C
Prove: /K= /G
K
G
Statements Reasons

1. AG and EK intersect at C 1. Given

2. AC =EC 2. Given

3. CK=CG 3. Given

4. LACK = LECG 4. Vertical Angles Theorem

5. AACK = AECG 5. SAS Congruence Theorem

6. LZK=/G 6. CPCTC

4. Given: /JHK = /LHK, /JKH = /LKH H
Prove:JK =LK
L J
Statements Reasons K

1. LJHK = /LHK 1. Given

2. /JKH = /LKH 2. Given

3. HK =HK 3. Reflexive Property of =

4. AHJUK = AHLK 4. ASA Congruence Theorem

5. JK =LK 5. CPCTC
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5. Given: AUGT = ASGB B T
Prove: ~TUS = +BSU w
S u
Statements Reasons
1. AUGT = ASGB 1. Given
2. TU =BS 2. CPCTC
3. SG =UG 3. CPCTC
4. GT =GB 4. CPCTC
5. SG = UG 5. Definition of congruent segments
6. GT =GB 6. Definition of congruent segments
7. SG+ GT = UG + GB 7. Addition Property of Equality
8. SG+ GT =ST 8. Segment Addition Postulate
9. UG + GB =UB 9. Segment Addition Postulate
10. ST=UB 10. Substitution Property
11. ST=UB 11. Definition of congruent segments
12. LSTU = LUBS 12. CPCTC
13. ASTU = AUBS 13. SAS Congruence Theorem
14. LTUS = LBSU 14. CPCTC
6. Given: LTPN = ~TNP, TP = QP P Q
Prove: TN = QP
T N
Statements Reasons
1. LTPN = LTNP 1. Given
2. TN=TP 2. Base Angle Converse Theorem
3. TP =QP 3. Given

ﬁ 4. TN =QP

4. Transitive Property of =
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7. Given:AC L DB, AC bisects DB A
Prove: AD =AB
D<7E B
c
Statements Reasons
1. AC LDB 1. Given
2. LDEA is aright angle. 2. Definition of perpendicular lines
3. £LBEA is aright angle. 3. Definition of perpendicular lines
4. ADEA is aright triangle. 4. Definition of right triangle
5. ABEA is aright triangle. 5. Definition of right triangle
6. AC bisects DB 6. Given
7. DE =BE 7. Definition of bisect
8. AE =AE 8. Reflexive Property of =
9. ADEA = ABEA 9. Leg-Leg Congruence Theorem
10. AD =AB 10. CPCTC
8. Given: LKGH = /KHG,FG =JH,FK =JK G H
Prove: /F = 2J
K J
Statements Reasons
1. LKGH = LKHG 1. Given
2. GK =HK 2. Base Angle Converse Theorem
3. FG=JH 3. Given
4. FK =JK 4. Given
5. AFGK = AJHK 5. SSS Congruence Theorem
6. LF=/J 6. CPCTC
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9. Given: AT =AQ, AC bisects 2 TAQ T C Q
Prove: AC bisects TQ
A
Statements Reasons
1. AT = AQ 1. Given
2. LT=,Q 2. Base Angle Theorem
3. AC bisects LTAQ 3. Given
4. LTAC = LQAC 4. Definition of bisect
5. ATAC = AQAC 5. ASA Congruence Theorem
6. TC =QC 6. CPCTC
7. AC bisects TQ 7. Definition of bisect
10. Given:EL =El, /LNJ = IGJ, J is the midpoint of L/ E
Prove:NJ =GJ
N G
L J /
Statements Reasons

1. EL =FEI 1. Given
2. LELJ=LEIJ 2. Base Angle Theorem
3. Jis the midpoint of L/. 3. Given
4. Ld=1J 4. Definition of midpoint
5. ZLNJ = 2IGJ 5. Given
6. ALNJ = AIGJ 6. AAS Congruence Theorem
7. Nd =GJ 7. CPCTC
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11. Given: LE= LEUV, /F = /FVU E
Prove: UF = VE
U
4
F
Statements Reasons
1. LE= LEUV 1. Given
2. WU =VE 2. Base Angle Converse Theorem
3. LF=LFVWU 3. Given
4. UF =VU 4. Base Angle Converse Theorem
5. UF =VE 5. Transitive Property of =
12. Given:CT =CP, AT =AP c
Prove: m/CTA = m/CPA
T P
Statements Reasons
1. CT =CP 1. Given
2. LCTP = LCPT 2. Base Angle Theorem
3. m£LCTP = m£LCPT 3. Definition of congruent angles
4. AT =AP 4. Given
5. LATP = LAPT 5. Base Angle Theorem
6. mMLATP = mLAPT 6. Definition of congruent angles
7. m£LCTP = m£LCTA + m£LATP 7. Angle Addition Postulate
8. m£LCPT = m4LCPA + m£LAPT 8. Angle Addition Postulate
9. m£LCTA + mLATP = 9. Substitution Property
m£CPA + mLAPT
10. m£LCTA = m£LCPA 10. Subtraction Property of Equality
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Use the given information to answer each question.

13.

14.

15.

Samantha is hiking through the forest and she comes upon a canyon. She wants to know how wide
the canyon is. She measures the distance between points A and B to be 35 feet. Then, she measures
the distance between points B and C to be 35 feet. Finally, she measures the distance between
points C and D to be 80 feet. How wide is the canyon? Explain.

The canyon is 80 feet wide.

The triangles are congruent by the Leg-Angle Congruence Theorem. Corresponding parts of
congruent triangles are congruent, soCD = AE.

Explain why m2ZNMO = 20°.
M

60° N80°
Q P o N

Using AQMN and the Base Angle Theorem, m£MNO = 60°. Using APMO and the Base Angle
Theorem, m£POM = 80°. Since £LPOM and £LMON are supplementary, m£MON = 100°. Since
the sum of the measures of the angles in a triangle is 180°, m£ZNMO = 20°.

Calculate MR given that the perimeter of AHMR is 60 centimeters.
M

60°
20 cm

60°
H R

MR = 20 cm. Using the Base Angle Converse Theorem, MR = HR. Solve the perimeter equation
X + x + 20 = 60, where x = MR and x = HR. So, x = 20.

604 W Chapter 6 Skills Practice
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16. Greta has a summer home on Lake Winnie. Using the diagram, how wide is Lake Winnie?

Lake
Winnie

1
1
x AY 1
AY
Greta’s o 148 m
summer home 92 MY, '
\\ ,
AN |
Al

Lake Winnie is 80 feet wide. The triangles are congruent by the Hypotenuse-Leg Congruence
Theorem and corresponding parts of congruent triangles are congruent, so the width of Lake
Winnie is equal to the length of the 48 meter leg of the triangle that is displayed below the lake.

17. Jillis building a livestock pen in the shape of a triangle. She is using one side of a barn for one of the
sides of her pen and has already placed posts in the ground at points A, B, and C, as shown in the
diagram. If she places fence posts every 10 feet, how many more posts does she need? Note: There
will be no other posts placed along the barn wall.

A Barn wall B

Livestock
pen
50'

C

Eight posts are needed to complete the fence. Using the Base Angle Converse Theorem,
I know the length of side AC is equal to the length of side BC. She will need four more posts for
side AC and four more posts for side BC.

18. Given rectangle ACDE, calculate the measure of 2 CDB.
A B C

30°
E D

The measure of m£CDB = 60°. Using the Base Angle Theorem, m£BDE = 30°. Since
ACDE is a rectangle, n£CDE = 90°. So m£CDB = m/CDE — m/BDE = 90° — 30° = 60°.
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Congruence Theorems in Action
Isosceles Triangle Theorems

Vocabulary

Choose the term from the box that best completes each sentence.

Isosceles Triangle Altitude to Congruent Isosceles Triangle Base Theorem

Sides Theorem vertex angle

Isosceles Triangle Vertex Angle Theorem Isosceles Triangle Angle Bisector to Congruent

Isosceles Triangle Perpendicular Bisector Sides Theorem
Theorem
1. An) vertex angle is the angle formed by the

two congruent legs in an isosceles triangle.

2. In an isosceles triangle, the altitudes to the congruent sides are congruent,
as stated in the Isosceles Triangle Altitude to Congruent Sides Theorem

3. In an isosceles triangle, the angle bisectors to the congruent sides are congruent, as stated in the
Isosceles Triangle Angle Bisector to Congruent Sides Theorem

4. The Isosceles Triangle Perpendicular Bisector Theorem states that the altitude
from the vertex angle of an isosceles triangle is the perpendicular bisector of the base.

5. The Isosceles Triangle Base Theorem states that the altitude to
the base of an isosceles triangle bisects the base.

6. The altitude to the base of an isosceles triangle bisects the vertex angle, as stated in the
Isosceles Triangle Vertex Angle Theorem
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Problem Set

Write the theorem that justifies the truth of each statement.

1. Inisosceles AMRG,RD =GC.

R G
=

M

Isosceles Triangle Angle Bisector
to Congruent Sides Theorem

3. Inisosceles ABRU with altitude BD,
UD =RD.

B

Isosceles Triangle Base Theorem

5. Inisosceles AMNO, OA = NB.

ﬁ A B

Isosceles Triangle Altitude to
Congruent Sides Theorem

. Inisosceles ATGC with altitude TP,

TP 1 GC, andGP =CP.

T
G

C

Isosceles Triangle Perpendicular
Bisector Theorem

. In isosceles AJFI with altitude JH,

LHJF = £HJI.

J

Isosceles Triangle Vertex
Angle Theorem

. Inisosceles AHJK, KN bisects / HKJ,

JM bisects £/ HJK, and MJ = NK.
K

J

Isosceles Triangle Angle Bisector
to Congruent Sides Theorem
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Determine the value of x in each isosceles triangle.

8in
A
x = 32°
9 20ft M
P
\X\ 20 ft
D
26 ft N
x=13ft

11.

8. S
25m K, p \25m
24 m %
xX=24m
10.

XxX=8m
12. P
Q
29 yd X
y R
29 yd
T
x = 37°
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Complete each two-column proof.
13. Given: Isosceles AABC withAB = CB, B
BD 1 AC,DE 1 AB,andDF 1 CB
Prove:ED =FD F
A D C
Statements Reasons
1. AB=CB 1. Given
2. BD L AC,DE L AB,DF 1L CB 2. Given
3. LAED and £CFD are right angles. 3. Definition of perpendicular lines
4. AAED and ACFD are right triangles. 4. Definition of right triangle
5. LZA=/C 5. Base Angle Theorem
6. AD =CD 6. Isosceles Triangle Base Theorem
7. AAED = ACFD 7. HA Congruence Theorem
8. ED =FD 8. CPCTC
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14. Given: Isosceles AMNB with MN = MB,
NO bisects ~ANB, BA bisects 2 OBN

Prove: ABAN = ANOB

Statements

B N

Reasons

~J

o0 A WOWN S

MN = MB

. LOBN = /ANB
. NO bisects ZANB, BA bisects ZOBN
. LOBA = £ ABN, LANO = /ONB
. m£OBN = m/ANB
. m£OBA = m/ABN,

m£ANO = m£LONB

. m£LOBN = m£LOBA + m£LABN

8. m£ANB = m£LANO + m~ONB

10.

11.
12.
13.
14.
15.

16.

. m£LOBA + m£ABN =

m£ANO + m£LONB

m/£ABN + m£ABN =
m<~£ONB + m£ONB

2(m£ABN) = 2(m,ONB)
m/ABN = m/ONB
/ABN = /ONB

BN =BN

BA =NO

ABAN = ANOB

O O~ ON =

00 N

10.

11.
12,
13.
14.
15.

16.

. Given

. Base Angle Theorem

. Given

. Definition of angle bisector

. Definition of congruent angles
. Definition of congruent angles

. Angle Addition Postulate
. Angle Addition Postulate
. Substitution Property

Substitution Property

Factoring

Division Property of Equality
Definition of congruent angles
Reflexive Property of =

Isos. Triangle Angle Bisector
to Congruent Sides Theorem
SAS Congruence Theorem

Chapter 6 Skills Practice
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15. Given: Isosceles AIAE with/A = IE,AG L IE,EK L

Prove: AIGA = AIKE

>
m

K G
I
Statements Reasons
1. IA=IE 1. Given
2.AG LIE,EK LIA 2. Given
3. £IGA and LIKE are right angles. 3. Definition of perpendicular lines
4. AIGA and AIKE are right triangles. 4. Definition of right triangle
5. AG =EK 5. Isos. Triangle Altitude to Congruent
Sides Theorem
6. AIGA = AIKE 6. HL Congruence Theorem
16. Given: Isosceles AGQR withGR =GQ, G P H
Isosceles AQGH with GQ = QH, -
CWLQ_R,Q_PLG—H,andCWIIQ_P v
Prove: RJ = HP 1
:
R J Q
Statements Reasons
1. GR =GQ,GQ =QH 1. Given
2.GJ LQR,QP LGH 2. Given
3. GJ| QP 3. Given
4. GR =QH 4, Transitive Property of =
5. LRJG and £HPQ are right angles. 5. Definition of perpendicular lines
6. ARJG and AHPQ are right triangles. 6. Definition of right triangle
7. LRGJ = £LQGJ, LHQP = LGQP 7. Isos. Triangle Vertex Angle Theorem
8. £LQGJ = LGQP 8. Alternate Interior Angle Theorem
9. LRGJ = LHQP 9. Substitution Property of =
10. ARJG = AHPQ 10. HA Congruence Theorem
11. RJ =HP 11. CPCTC
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Use the given information to answer each question.

17. The front of an A-frame house is in the shape of an isosceles triangle, as shown in the diagram. In the
diagram,HK 1L GJ,GH =JH, and m/HGJ = 68.5°. Use this information to determine the measure of

18.

/ GHJ. Explain.

ZZEZZ
=k

G K J

The measure of LGHJ is 43°.

By the Triangle Sum Theorem, m£GHK = 180° — (90° + 68.5°) = 21.5°.

By the Isosceles Triangle Vertex Angle Theorem, m£GHK = m/JHK.
Therefore, m£GHJ = 21.5° + 21.5° = 43°.

When building a house, rafters are used to support the roof. The rafter shown in the diagram
has the shape of an isosceles triangle. In the diagram, NP 1. RQ,NR =NQ, NP = 12 feet, and
RP = 16 feet. Use this information to determine the length of NQ. Explain.

N
R P Q

The length of NQ is 20 feet.

By the Isosceles Triangle Perpendicular Bisector Theorem, RP and QP have the same length.

Using the Pythagorean Theorem with NP = 12 feet and QP = 16 feet:

(NP)2 + (QP) = (NQ)?
122 + 162 = (NQ)?
400 = (NQ)?

20 = NQ
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19.

20.

Stained glass windows are constructed using different pieces of colored glass held together by lead.
The stained glass window in the diagram is rectangular with six different colored glass pieces
represented by ATBS, APBS, APBQ, AQBR, ANBR, and ANBT. Triangle TBP with altitude SB and
AQBN with altitude RB, are congruent isosceles triangles. If the measure of ZNBR is 20°, what is the
measure of ~STB? Explain.

T S P

N R Q
The measure of £STB is 70°.

Since ATBP and AQBN are congruent isosceles triangles, 2 TBP = £ QBN. Altitudes SB and RB
each bisect the vertex angle of the triangle, creating four congruent angles. In ASTB, the measure
of LTSB is 90°. By CPCTC, the measure of LSBT is 20°. By the Triangle Sum Theorem,

m£STB = 180° — (90° + 20°) = 70°.

While growing up, Nikki often camped out in her back yard in a pup tent. A pup tent has two

rectangular sides made of canvas, and a front and back in the shape of two isosceles triangles also
made of canvas. The zipper in front, represented by MG in the diagram, is the height of the pup tent
and the altitude of isosceles AEMH. If the length of EG is 2.5 feet, what is the length of HG? Explain.

K

E G H

The length of HG is 2.5 feet.

Since MG is the altitude of isosceles AEMH, by the Isosceles Triangle Perpendicular Bisector
Theorem, EG = HG. Therefore HG = 2.5 feet.
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21. A beaded purse is in the shape of an isosceles triangle. In the diagram, TN =TV, VM L TN,
andNU 1 TV. How long is the line of beads represented by NU, if TV is 13 inches and TM is
5 inches? Explain.

By the Isosceles Triangle Altitude to Congruent Sides Theorem, NU and VM have the same length.
The line of beads represented by NU is 12 inches long.

Using the Pythagorean Theorem with TV = 13 inches and TM = 5 inches:

(VM)? + (TM)? = (TV)?
(VM)? + 52 = 132
(VM)2 + 25 = 169

(VM)? = 144
VM =12
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22. A kaleidoscope is a cylinder with mirrors inside and an assortment of loose colored beads.

When a person looks through the kaleidoscope, different colored shapes and patterns are
created as the kaleidoscope is rotated. Suppose that the diagram represents the shapes that a
person sees when they look into the kaleidoscope. Triangle AEl is an isosceles triangle with

AE = Al.EK bisects £ AEl and IC bisects £ AIE. What is the length of IC, if one half the length of
EK is 14 centimeters? Explain.

A

I vE
The length of IC is 28 centimeters.

By the Isosceles Triangle Angle Bisector to Congruent Sides Theorem, IC and EK are congruent.
Since half the length of EK is 14 centimeters, its full length is 28 centimeters. Therefore, the length
of EK is 28 centimeters. So, the length of IC is 28 centimeters.
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Making Some Assumptions
Inverse, Contrapositive, Direct Proof, and Indirect Proof

Vocabulary

Define each term in your own words.

1. inverse

The inverse of the conditional statement “If p, then q,” is the statement “If not p,
then not q.”

2. contrapositive

The contrapositive of the conditional statement “If p, then q,” is the statement “If not q, then
not p.”

3. direct proof

A direct proof is a proof that begins with the given information and works to the desired
conclusion directly through the use of givens, definitions, properties, postulates, and theorems.

4. indirect proof (or proof by contradiction)

An indirect proof, or proof by contradiction, is a proof that uses the contrapositive. If you prove
the contrapositive true, then the statement is true.

5. Hinge Theorem

If two sides of one triangle are congruent to two sides of another triangle, and the included angle
of the first pair is larger than the included angle of the second pair, then the third side of the first

triangle is longer than the third side of the second triangle. ﬁ
6. Hinge Converse Theorem

If two sides of one triangle are congruent to two sides of another triangle, and the third side of the
first triangle is longer than the third side of the second triangle, then the included angle of the first
pair of sides is larger than the included angle of the second pair of sides.
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Problem Set

Write the converse of each conditional statement. Then, determine whether the converse is true.

1.

If two lines do not intersect and are not parallel, then they are skew lines.
The converse of the conditional would be:

If two lines are skew lines, then they do not intersect and are not parallel.

The converse is true.

If two lines are coplanar and do not intersect, then they are parallel lines.
The converse of the conditional would be:

If two lines are parallel lines, then they are coplanar and do not intersect.

The converse is true.

If a triangle has one angle whose measure is greater than 90°, then the triangle is obtuse.
The converse of the conditional would be:

If a triangle is obtuse, then the measure of one of its angles is greater than 90°.

The converse is true.

If a triangle has two sides with equal lengths, then it is an isosceles triangle.
The converse of the conditional would be:

If a triangle is an isosceles triangle, then it has two sides with equal lengths.

The converse is true.

If the lengths of the sides of a triangle measure 5 mm, 12 mm, and 13 mm, then it is a right triangle.

The converse of the conditional would be:
If a triangle is a right triangle, then the lengths of its sides are 5 mm, 12 mm, and 13 mm.

The converse is not true.
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6.

If the lengths of the sides of a triangle are 3 cm, 4 cm, and 5 cm, then the triangle is a right triangle.

The converse of the conditional would be:
If a triangle is a right triangle, then the lengths of its sides are 3 cm, 4 cm, and 5 cm.

The converse is not true.

If the corresponding sides of two triangles are congruent, then the triangles are congruent.
The converse of the conditional would be:

If two triangles are congruent, then the corresponding sides of the two triangles are congruent.

The converse is true.

If the corresponding angles of two triangles are congruent, then the triangles are similar.
The converse of the conditional would be:

If two triangles are similar, then the corresponding angles of the two triangles are congruent.

The converse is true.

Write the inverse of each conditional statement. Then, determine whether the inverse is true.

9.

10.

If a triangle is an equilateral triangle, then it is an isosceles triangle.
The inverse of the conditional would be:

If a triangle is not an equilateral triangle, then it is not an isosceles triangle.

The inverse is not true.

If a triangle is a right triangle, then the sum of the measures of its acute angles is 90°.

The inverse of the conditional would be:
If a triangle is not a right triangle, then the sum of the measures of its acute angles is not 90°.

The inverse is true.
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11.

12.

13.

14.

15.

16.

If the sum of the internal angles of a polygon is 180°, then the polygon is a triangle.
The inverse of the conditional would be:

If the sum of the internal angles of a polygon is not 180°, then the polygon is not a triangle.

The inverse is true.

If a polygon is a triangle, then the sum of its exterior angles is 360°.
The inverse of the conditional would be:

If a polygon is not a triangle, then the sum of its exterior angles is not 360°.

The inverse is not true.

If two angles are the acute angles of a right triangle, then they are complementary.
The inverse of the conditional would be:

If two angles are not the acute angles of a right triangle, then they are not complementary.

The inverse is not true.

If two angles are complementary, then the sum of their measures is 90°.
The inverse of the conditional would be:

If two angles are not complementary, then the sum of their measures is not 90°.

The inverse is true.

If a polygon is a square, then it is a rhombus.
The inverse of the conditional would be:

If a polygon is not a square, then it is not a rhombus.

The inverse is not true.

If a polygon is a trapezoid, then it is a quadrilateral.
The inverse of the conditional would be:

If a polygon is not a trapezoid, then it is not a quadrilateral.

The inverse is not true.
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Write the contrapositive of each conditional statement. Then, determine whether the contrapositive is true.

17. If one of the acute angles of a right triangle measures 45°, then it is an isosceles right triangle.
The contrapositive of the conditional would be:

If a triangle is not an isosceles right triangle, then it is not a right triangle with an acute angle that
measures 45°.

The contrapositive is true.

18. If one of the acute angles of a right triangle measures 30°, then it is a 30°-60°—90° triangle.
The contrapositive of the conditional would be:

If a triangle is not a 30°—-60°—90° triangle, then it is not a right triangle with an acute angle that
measures 30°.

The contrapositive is true.

19. If a quadrilateral is a rectangle, then it is a parallelogram.
The contrapositive of the conditional would be:

If a quadrilateral is not a parallelogram, then it is not a rectangle.

The contrapositive is true.

20. If a quadrilateral is an isosceles trapezoid, then it has two pairs of congruent base angles.
The contrapositive of the conditional would be:

If a quadrilateral does not have two pairs of congruent base angles, then it is not an isosceles
trapezoid.

The contrapositive is true.
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21.

22,

23.

24,

If the sum of the measures of two angles is 180°, then the angles are supplementary.
The contrapositive of the conditional would be:

If two angles are not supplementary, then the sum of their measures is not 180°.

The contrapositive is true.

If two angles are supplementary, then the sum of their measures is 180°.
The contrapositive of the conditional would be:

If the sum of the measures of two angles is not 180°, then the angles are not supplementary.

The contrapositive is true.

If the radius of a circle is 8 meters, then the diameter of the circle is 16 meters.
The contrapositive of the conditional would be:

If the diameter of a circle is not 16 meters, then the radius of the circle is not 8 meters.

The contrapositive is true.

If the diameter of a circle is 12 inches, then the radius of the circle is 6 inches.
The contrapositive of the conditional would be:

If the radius of a circle is not 6 inches, then the diameter of the circle is not 12 inches.

The contrapositive is true.
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Create an indirect proof to prove each statement.

25. Given: WY bisects £ XYZ and XW =ZW y
Prove: XY =2ZY
X w
Statements Reasons
1. XY =2ZY 1. Assumption
2. WY bisects £XYZ 2. Given
3. LXYW = LZYW 3. Definition of angle bisector
4. YW =YW 4. Reflexive Property of =
5. AXYW = AZYW 5. SAS Congruence Theorem
6. XW =ZW 6. CPCTC
7. XW %= ZW 7. Given
8. XY =ZY is false. 8. Step 7 contradicts Step 6.
The assumption is false.
9. XY % ZY is true. 9. Proof by contradiction
26. Given: m/EBX + m/EBZ X
Prove: EB is not an altitude of AEZX. 5
E
Statements Reasons
1. EB is an altitude of AEZX. 1. Assumption
2. LEBX and LEBZ are right angles. 2. Definition of altitude
3. LEBX = LEBZ 3. Right Angles Congruence Theorem
4. mLEBX = mLEBZ 4. Definition of congruent angles
5. m£LEBX # mLEBZ 5. Given
6. EB is an altitude of AEZX is false. 6. Step 5 contradicts Step 4.
The assumption is false.
7. EB is not an altitude of AEZX is true. 7. Proof by contradiction
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27. Given: ZOMP = /MOP and NP does not bisect 2~ ONM. M
Prove: NM = NO

5
d N
Statements Reasons
1. NM =NO 1. Assumption
2. /OMP = /MOP 2. Given
3. NP does not bisect ZONM. 3. Given
4. MP =OP 4. Isosceles Triangle Base Angle
Converse Theorem
5. PN =PN 5. Reflexive Property of =
6. AONP = AMNP 6. SSS Congruence Theorem
7. LONP = £ MNP 7. CPCTC
8. NP bisects ZONM. 8. Definition of angle bisector
9. NM = NO is false. 9. Step 8 contradicts Step 3.
The assumption is false.
10. NM % NO is true. 10. Proof by contradiction
28. Given:ET =DT andEU = DU T
Prove: EX = DX
E = D
U

Paragraph Proof:

You are given that ET = DT and EU % DU. Begin by assuming that EX = DX. By the Reflexive
Property of Congruence, TX = TX and UX = UX. By the SSS Congruence Theorem, AETX

= ADTX. By CPCTC, LEXT = £DXT. By the Vertical Angles Theorem, ZEXT = £DXU and

LTXD = £LEXU. Using the Transitivity Property of Congruence, AEXU = ADXU. By the SAS
Congruence Theorem, AEXU = ADXU. As a result, CPCTC justifies the conclusion that EU = DU,
which contradicts the given information (EU % DU), so the assumption is false. Therefore, by
contradiction, EX % DX.
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For each pair of triangles, use the Hinge Theorem or its converse to write a conclusion using an inequality,

29. P 30. D
A
o 68°
S 108 4 B o F
Q
SP > GQ AD > RQ
31. P 3 32 X
R /
F, z
5
T A\/ ¢ T 45
E 35
K
U
mLE > m4sT msZ >mzsl
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