Triangle Congruence
)
Whait this module iy about
This module is about using triangle congruence to prove congruent

segments and angles. You will understand that a correspondence between two

triangles is a congruence if the corresponding angle and corresponding sides are
congruent.

What yow are expected to-learn
This module is designed for you to:

1. prove congruent segments and angles using the conditions for triangle

congruence.

2. solve routine and non-routine problems.

1. Given: HS bisects ~ THE
/HTS = /HES

Prove: TS = ES




2. Given: PM// N_S; PM = SN

Prove: ML = LN

P M
N S
3. Given: NO = XS; OE =~ SI; NI = XE

Prove: /0= «S
O

S

4. Given: APNC and ATNC are isosceles triangles with common base
NC.

P
Prove: ZPNT = /PCT




5. Given: AE isthe L bisector of BC

A
Prove: #zB = /C
B C
E
6. Given: CH = EH, FH =~ GH
D
Prove: #C = ZE
F G

C E
7. Given: ZAand B are right angles and AP = BP.
P
Prove: AQ = BQ
A B
Q



8. Given: Z1 = /2 L
O is the midpoint of SP

Prove: MO = NO

9. Given: LO = LN
AJLO and AMLN are right As

Prove: #2J = /K

J

10. Given: PQ = RS
Z/QRP =z /SRP

Prove: SP =~ QR
P S




ETI Awrac yow witl do-

Lesson

Congruent Segments and Congruent Angles

To prove two segments or two angles are congruent, you must show that
they are corresponding parts of congruent triangles.

For triangle congruence, you have the following:

SSS congruence
SAS congruence
ASA congruence
SAA congruence

For right triangle congruence, you have the following:

e LL congruence

e LA congruence

e HylL congruence

e HyA congruence
Examples:

Formal Proofs:
1. Given: AB// DC, AD// BC

Prove: AB = DC

A D




Proof:
Statement

. AB//DC, AD // BC
2. 1= /2, /3= /4

—

3. BD = BD
4. AABD = ACDB
5. "AB = DC

. Given: LS bisects ~ TLE
/LTS = ZLES

Prove: TS = ES

ok w

Reason

. Given

If two parallel lines are cut by a transversal,
then the alternate interior angles are =
Reflexivity

ASA

Corresponding parts of = triangles are =
or CPCTC

T
S L
E
Proof:
Statement Reason
1. LS bisects ~ TLE 1. Given
2. LTLS = ZELS 2. Definition of angle bisector
3. LSz LS 3. Reflexivity
4. /LTS =z ZLES 4. Given
5. ATSL = AESL 5. SAA congruence
6. TS 2 ES 6. Corresponding parts of = As are =

or CPCTC



3. Given: MO = YS,OB = SP,MP = YB

Prove: #z0 = /S

O
B
M P
S
Proof:
Statement Reason
1. MO = YS 1. Given
OB = SP
MP = YB
2. PB = PB 2. Reflexivity
3. MB =z PY 3. By addition
4. AMOB = AYSP 4. SSS congruence
5. £/0=z= «S 5. CPCTC

4. Given: AR s the L bisector of BX.

Prove: Z/B =~ /X




Proof:

Statement Reason
1. AR is the L bisector of BX 1. Given
2. AR = AR 2. Reflexivity
3. BR =z XR 3. Definition of L bisector
4. AARB = AARX 4. LL congruence
5. ZBz= «X 5. CPCTC
5. Given: Z1 = /2
O is the midpoint of SP
Prove: DO = SO
D
1 P
S O 2
S
Proof:
Statement Reason
1. L1 = £2 1. Given
2. /DSO = ZSPO 2. Supplements of @ /s are also =
3. O.s the midpoint of SP 3. Given
4, SO = PO 4. Definition of midpoint
5. «/DOS = ~«SOP 5. Vertical Zs are =
6. ASDO = APSO 6. ASA congruence
7. DO = SO 7. CPCTC



Try this out

1. Given: ZSLO and ZKMO are right angles
LO = MO

Prove: /S = /K

S K

L M

2. Given: XY =~ RS
ZYXR £ SRX

Prove: SX = YR

X Y

S R

3. Given: APNU and ATNU are isosceles triangles with common base NU

Prove: ZPNT = /PUT




4. Given: CD = ED, FC = FE

Prove: #C = ZE

5. Given: LA = «£C are right angles
AK = MC

Prove: MA = KC
M

—

A

6. Given: MN L NR,PR L NR, MR = PN

1

Prove: MN = NR

M

10



7. Given: Al = BN, Bl = AN

Prove: Z1l = /N
A B

| N
8. Given: In the figure, JV and NC bisect each other at O

Prove: #J = 2V

9. Given: MQ and PN bisect each other at O
Prove: ZP =~ /N

N

11



10. Given: GQ = I@
/QGR = /SRG

Prove: SG = QR

G Q

-

A
EW 3 Lels summarige

To prove two segments or two angles are congruent, you must show that
they are corresponding parts of congruent triangles.

For triangle congruence, you have the following:

e SSS congruence
e SAS congruence
e ASA congruence

e SAA congruence

For right triangle congruence, you have the following:

e LL congruence
e LA congruence
e HyL congruence

e HyA congruence
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Whait have youw learned

1. Given: TS bisects ~ MTE
/TMS =~ /TES

Prove: TM = TE

2. Given: PQ//NS;PQ = S

Prove: QL = LN




3. Given:X_O;VS;GEzg;ﬂ;Y_E
Prove: #0= /S
@)

4. Given: APNQ and ATNQ are isosceles triangles with common base NQ.

Prove: ZPNQ = ZTNQ

5. Given: HE is the L bisector of BC

Prove: #zB = /C

14



6. Given: CG = _G, G =~ HG

Prove: #C = ZE

1R
wn
o

7. Given: ZR and ZS are right angles and RP =

<>

O is the midpoint of §3

Prove: RQ = SQ

Prove: RO ~ TO

N

15



9. Given: £JLO and ZKMO areright Zs
LO and MO

Prove: Z2J = /K

10.Given: PQ = RS
/QPR =z /SRP

Prove: SP =~ QR
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How much do you know

1. Proof
Statement

1. HS bisects ~ THE
ZHTS = ZHES
ZTHS = ZEHS
HS = HS
ATHS = AEHS
TS = ES

abkwd

2. Proof:
Statement

1. PM // NS, PM = SN

2. /P= /S, /M= /N

3. APLM = ASLN

4. ML = LN
3. Proof:
Statement

3

O
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Statement

1. APNCand ATNC
are isosceles A
PN = PC, TN =z TC
PT = PT

APNT = APCT
ZPNT = ZPCT

abrwd

abowb

—

aORLON

aRLD
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Reason

. Given

Definition of £ bisector
Reflexivity

SAA congruence
CPCTC

Reason

. Given

If 2 // lines cut by a transversal,
the alternate interior /s are =
ASA congruence

CPCTC

Reason

. Given

Reflexivity

By addition

SSS congruence
CPCTC

Reason
Given

Definition of isosceles
Reflexivity

SSS congruence
CPCTC



5.

NN =

Proof:

Statement

BE = CE
AE = AE
AAEB = AAEC
/B= «C

abrwn =~

Proof:

Statement

PON~
A
M
T
@)

1

Proof:

Statement

1. ZAand ZBarert. Zs

AP = BP
2. PQ = PQ
3. APAQ = APBQ
4. AQ = BQ

Proof:
Statement

1= /2

ZMSO = ZNPO __
O is the midpoint of SP
SO = PO

ZMOS = ZNOP
AMDO_= ANPO

. MO = NO

AE is the L bisector of BC

hwnN
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NooaRrwN =

Reason

Given

Definition of L bisector
Reflexivity

LL congruence

CPCTC

Reason

Given

Vertical Zs are =
SAS

CPCTC

Reason

. Given

Reflexivity
HyL congruence
CPCTC

Reason

Given

Supplements of @ /s are also =
Given

Definition of midpoint

Vertical £s are =

ASA congruence

CPCTC



9. Proof:

Statement

PO =

LO = LN
ZJLO = ZMLN
AJLO = AMLN
ZJd = /K

10. Proof:

Statement

1.

2.
3.
4.

PQ = RS

ZQRP = /SRP

PR ~ PR
APSR = ARQP
SP = QR

Try this out

Lesson

1.

Proof:

Statement

OO~

LO = MO
2ZS0OL = ZKOM
ASLO = AKMO
/S = /K

Proof:

Statement

1.

XY = RS

ZYXR = /SRX
RX = RX
AXYR =
SX = YR

ARSX
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e

PN~

Reason

Given

Vertical £s are =
LA congruence
CPCTC

1

Reason

. Given

Reflexivity
SAS congruence
CPCTC

Reason

Given

Vertical £s are =
LA congruence
CPCTC

1

Reason

. Given

Reflexivity
SAS congruence
CPCTC



3. Proof:

Statement

1.

APNU and ATNU
are isosceles A

2. PN= PU, TN = TU
3. PT= PT
4. APNT =z APUT
5. ZPNT = /ZPUT
4. Proof:
Statement
1. CD = ED, FC = FE
2. DF = DF
3. ADCF = ADEF
4. ,C= /E
5. Proof:
Statement
1. ZA= £C
AK = MC
2. MK =z MK
3. AMCK = AKAM
4. MA =z KC
6. Proof:
Statement
1. MR = PN
2. NR =2z NR
3. AMNR = APRN
4. MN =z PR

-

Sl

i\
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e

PN~

Reason

Given

Definition of isosceles

Reflexivity
SSS congruence
CPCTC

Reason

Given

Reflexivity

SSS congruence
CPCTC

Reason

. Given

Reflexivity
HyL congruence
CPCTC

Reason

Given
Reflexivity

Hyl congruence
CPCTC



7. Proof:

Statement

-
2

e 1
| >
pd

BNI

N > =3 2

LN

- >
n =z
NI Z

Z >

. Proof:

Statement

1. JV and NC bisect
_each otherat O
2. JO=VO
CO = NO
3. £JOC = ZVON
4. AJOC = AVON
5. ZJd = 2V

. Proof:

Statement

1. MQ and PN bisect
each other at O

2. MO = QO

PO = NO

ZPOM = ZNOQ

APOM =z AVOQ

/P = ZN

o bk w

10. Proof:

Statement

1. GQ = RS
Z/QGR = /SRG

2. RG = RG

3. AQGR = ASRG

4. SG = QR

hwn

ok w

ok w
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Reason

. Given

Reflexivity
SSS congruence
CPCTC

Reason

. Given

Definition of Segment Bisector

Vertical £s are =
SAS
CPCTC

Reason

. Given

Definition of Segment Bisector

Vertical £s are =
SAS
CPCTC

Reason

. Given

Reflexivity
SAS congruence
CPCTC



What have you learned

1.

Proof

Statement

-

. TS bisects ~ MHE
ZTMS = ZTES

ZMTS = ZETS

. IS =TS

ASMT = ASET

. TM=TE

AR WN

Proof:
Statement

1. PQ// SN

2. Z/QPL = ZNSL
ZPQL = ZSNL

3. APQL = ASNL

4. QL = LN

Proof:

Statement

Py
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Proof:
Statement

1. APNQand ATNQ
are isosceles A
PN = PQ, TN = TQ
PT = PT

APNT = APQT
ZPNQ = ZTNQ

abkwn

abRwn

—

W

aRrLN

abRwd
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Reason

. Given

Definition of Z bisector
Reflexivity

SAA congruence
CPCTC

Reason

. Given

If 2 // lines cut by a transversal,
the alternate interior /s are =
ASA congruence

CPCTC

Reason
Given
Reflexivity
By addition

SSS congruence
CPCTC

Reason

. Given

Definition of isosceles
Reflexivity

SSS congruence
CPCTC



5. Proof:
Statement

HE is the L bisector of BC
BE = CE

HE = HE

AHEB = AHEC

ZB= «C

abRrwn =

6. Proof:
Statement

CG = EG, FG = HG
/FGC = ZHGE
AFGC = AHGE
/C= /E

hwh =

7. Proof:
Statement

RP = SP
PQ = PQ
APRQ = APSQ
RQ = SQ

IR

b=

8. Proof:
Statement

1= £2
/RSP = ZTPO
O is the midpoint of SP
SO = PO
ZSOR = ZPOT
ASOR = APOT

. RO=TO

N R WN =
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aRNW=

o=

hoN=

Noobkhwdh =

Reason

Given

Definition of L bisector
Reflexivity

LL congruence

CPCTC

Reason

Given

Vertical Zs are =
SAS

CPCTC

Reason

Given
Reflexivity

HyL congruence
CPCTC

Reason

Given

Supplements of = /s are also =
Given

Definition of midpoint

Vertical £s are =

ASA congruence

CPCTC



9. Proof:

Statement

hwnh =

LO = MO
/L0J = ZMOK
ALOJ = AMOK
ZJd= /K

10. Proof:

Statement

1.

PQ = RS

ZQPR = /SRP

PR = PR
AQPR = ASRP
SP =~ QR
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o=

Reason

Given

Vertical /s are =
LA congruence
CPCTC

Reason

. Given

Reflexivity
SAS congruence
CPCTC



