Proofs Involving Congruent Triangles

First, let's analyze some proofs.

This is easy! All you have to do is explain in plain English what is going on in the proofs. We'll look at

some examples first.
AE. 1.

B=

Given: E

A |

>

D |

,AC=DF, and 2zA=sD
B

E

~J

Prove: AABC=ADEF

Statements Reasons
1. AB=DE 1. Given
2. AC=DF 2. Given
3.2A=/D 3. Given
4. AABC=ADEF 4. SAS
AE. 2.

Given: AB=CD, AD=CB

B C

A

Prove: AABD=ABCD
Stat_ernﬂts | Reasons
1. AB=CD 1. Given
2. AD=(B 2. Given
3.BD=BD 3. Reflexive property

4. AABD=ACDB
AE. 3.

4. SSS

Given: AE Bisects BD, 2B=/D
A D
C
B
Prove: AABC=ADBC
Statements Reasons
1. 2B=«D 1. Given
2. AC Bisects BD 2. Given
3. BC=DC 3. Definition of Bisect
4. £ACB=«£DCE 4. Vertical angles
5. AABC=ADBC 5. ASA
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Analysis:

Working backward we must ask the key question,
"How can we show that two triangles are congruent?”
The answer? A triangle congruence theorem like SSS,
SAS, ASA, AAS or HL. This gives us B1: AABC=ADEE,
by some property, but which one? To find out, start
working forward. Listing all of the given information
gives us a pair of angles £A and «£D sandwiched
between a pair of congruent sides AB=DE and AC=DF.
So this means we have AABC=ADEF by the SAS
theorem which is B2: and the proof is complete.

Analysis:

Working backward, we must ask the key question
"How can we show that two triangles are congruent?”
The answer? A triangle congruence theorem like SSS,
SAS, ASA, AAS or HL. This gives us B1: AABC=ABCD
bys ome property, but which one? Then start working
forward. Listing all of the given information gives us
two pairs of sides AB=CD and AD=CB, but this is not
enough. We need another pair of sides or an angle
between them. Looking now at the diagram we have
BD=BD as a shared line. So this brings us to say
AABC=ABCD by SSS which is B1 and the proof is
complete.

Analysis:

Working backward we must ask the key question,
"How can we show that two triangles are congruent?”
The answer? A triangle congruence theorem like SSS,
SAS, ASA, AAS or HL. This gives us B1: AABC=ABCD
by some property, but which one? Then start
working forward. Listing all of the given information
gives us a pair of angles «B and #D, and BD and AE
bisects BD. If AE bisects BD then BD is cut in half at C
so BC=DC! This is not enough though. Looking at the
diagram we see vertical angles ZACB=2DCE, which
gives us AABC=ABCD by the property ASA . This is
B1 and the proofis complete.



Your turn! Write an analysis of each proof involving congruent triangles.

1. Analysis:
Given: BC=EF, zB=<E, and 2C=/F
E
B
A C D :
Prove: AABC=ADEF
Statements Reasons
1. BC=EF 1. Given
2.2B=/E 2. Given
3.2C=¢«F 3. Given
4. AABC=ADEF 4. ASA
2. Analysis:
Given: AB=BD
B
A C D
Prove: AABD=ABCD
St@mﬂts | Reasons
1. A_lei) 1. Given
2.BC=BC 2. Reflexive property
3. AABC=ADBC 3. HL
3. Analysis:
Given AB ||ED, AC=EC
A D
C
B E
Prove: AABC=AEDC
Statements Reasons
1.AB||ED 1. Given
2. AC=EC 2. Given
3. £A=/E 3. Alternate Interior angles
4. £ACB=2£DCE 4. Vertical angles
5. AABC=ADBC 5. ASA
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For these fill in any missing statements or reasons.

1.
Given: AB=DE , zB=<E, and 2zA=«D

B E
/ﬁ\p/ﬁ\
A "D F

Prove: AABC=ADBC

Statements Reasons
1. AB=DE 1. Given
2. 2.Given

3. £A=/D 3.

4. AABC=ADEF 4.,

3.

Given: AB=DE, AC=DF, and BC=EF
B E
A D
C F

Prove: AABD=ADEF

Statements | Reasons

1. AB=DE 1.

2. 2.

3. 3.

4, 4. SSS

5.

Given: AE bisects @, sA=/E
A

D C B
E
Prove: AABC=AEDC
Statements Reasons
1. 2A=/E 1.
2. 2. Given
3. 3. Definition of Bisect
4. /ACB=2DCE 4,
5. AABC=AEDC 5.
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2. Given: PQ=RS, and 2PQS=£RSQ

R
P S
Prove: AABC=ADBC
Statements | Reasons
1. 1. Given
2. 2. Given
3.Q5=QS 3.

4. APQS=ARSQ 4.

4. Given: 2L=«N, 2ZLOM=2NMO

M

Q

/\/N
L 0]

Prove: ALMO=ANOM
Statements Reasons
1. 1.

2. 2. Given
3. 3. Reflexive Property
4, ALMO=ANOM 4.,
6.
Given: PQ ||ST, PR=TR
S
P
R
T
Prove: APQR=ATSR
Statements Reasons
1. PR=TR 1.
2. 2. Given
3.2P=£T 3.
4, /ACB=2DCE 4,
5. 5. ASA




7.  Given: LM=NO ,and zM=20 8. Given: AB=DC

M
N B C
p 1 1

Al [

L

Prove: AMPL=ANPO Prove: AABC=ACDA

Statements | Reasons Statements | Reasons
1. LM=NO 1. 1. Given
2 2. Given 2. AC=AC 2.
3 . 3. AABC=ACDA 3.
4 4. AAS
90 o
Given: PQ=SU, QR=ST, and P,EET 10. Given: N is the midpoint of MO, LM=0P, and
Q m%m
M N 0
S
P R
8]
L p
Prove: APQR=AUST
Prove: ALMN=APON
Statements | Reasons Statements Reasons
1. 1. Given 1. LM=0P 1. Given
2. 2. Given 2 LN=PN 2
i- OREAUST 3. N is the Midpoint of MO | 3. Given
. APQR=A 4. 4. Midpoint
5. 5. SSS
11.

Given: C is the midpoint of BE, zZB=<E, and

AB=DE

A D Q >
M | : R :
B C E P 1

Prove: AABC=ADEC

Statements Reasons

1. 2B=/E 1.

2. AB=DE 2.

3. 3. Given

4, 4. Midpoint
5. AABC=ADEC 5. SAS
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12. Given: QT bisects SP, SP bisects QT

Prove: AQRP=ASRT

Statements Reasons

1. QT bisects SP 1. Given

2. 2. Given

3.QR=TR 3. Definition of Bisect
4. PR=SR 4,

5. 5. Vertical Angles

6. AQRP=ASRT 6.




13. Given: LM=NO

M N
L

L O 0

Prove: ALMO=ANOM

Statements |Reasons

1. LM=NO 1.

2. 2.

3. 3.

15. Given: PR||QS, 2QPS=~RSP

14. Given: AB=DC,

A D
1 C
B f ” E

Prove: AABC=ADCE
Statements Reasons
1.AB=DC 1. Given
2. 2. Given
3. 3. Given
4. 4. Corresponding Angles
5. AABC=ADCE

5.

16. Given: LP bisects MO, LO||MP
P
B> R L M
N
0

Q o S P
Prove: APQS=ASRP Prove: ALNO=AMNP
Statements Reasons Statements Reasons
1. PR||QS 1. 1. 1. Given
2. £LQPS=£RSP 2. 2. 2. Given
3. £PSQ=+£SPR 3. Alternate Interior 3. LN=PN 3.
4. 4. Reflexive Property 4. 4. Alternate Interior
5. AABD=ACDB 5. 5. 5. Vertical Angles

6. 6. ASA

17.

Given: AE bisects BD, ABJ|D

A

Prove: AABC=ADCE

Statements Reasons
1. AE bisects BD 1.
2. 2. Given
3.BC=DC 3.
4. +2ACB=+DCB 4,

5.
6.
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18. Given: Q is the midpoint of PR. PS=QT and

QS=RT R
Q
P
T
S
Prove: APQS=ARQT
Statements Reasons
1. 1. Given
2. 2. Given
3. QS=RT 3.
4, 4. Midpoint
5. AABC=ADBC 5.




19. Given: AB=DE, BC=EF, and 2zB=Z£E
B E

AN

Cp F
Prove: AABC=ADEF

21. Given: JK=MN, KL=NO
K

1
I

J

L O M

Prove: AJKL=AMNO

23.
Given: £P=/S, 2£Q=«T,and QR=TU

T

P R S U

Prove: APQR=ASTU
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20. Given: PQ=TU, £P=/T, and 2Q=2U
Q T

R S

Prove: APQR=ATUS

Prove: AABD=AFDE

24,

Given: £]=«M, JK=MN andzK=«N

K M
0

J L N

Prove: AJKL=AMNO



25. Given: AB=CD, 2ABD=/CDB 26. Given: PR=TR, £P=/T

B C P
R
A D q
Prove: AABD=ACDB Prove: AABC=ADBC
27. Given: TM=]JM i AB=ED
iven: LM=] 28. Given: AB=ED, £A=/D
L B
K M ¢
J A
E
Prove: ALKM=A]JKM Prove: AABC=ADCE
29.
Given: PS=QR, PQ=SR 30. Given: JN Bisects ML, ZM=£L
J
P i Q L
K
S\—H R
M
N
Prove: APRS=ARPQ Prove: AMJK=ALNK
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31. Given: C is the midpoint of AE, BA=DE, and

LA=/E
B

A

Prove: AABC=AEDC

33. Given: zZK=zN, JK=MN, KL=N
K N

Prove: AJKL=AMNO

35.
Given: PQRS is a parallelogram

P Q

R S
Prove: ARPS=AQSP
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32.  Given: Ris the midpoint of PT, 2ZP=£T, and

2PRQ=«£TRS
Q S

P

R
Prove: APQR=ATSR

34. Given: BA||CD ADB=~CBD
B

A D
Prove: AABD=ACDB

36.

Given: KN bisects M, JK||MN
M

J
Prove: AJKL=AMNL





