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Unit 5 Lesson 1 CnngruentSymDnl:ﬂ ot means same shape (simitarity)

CONGRUENCE o — oo mmse ety

-] The word "congrusnt” is defined in the dictionary as
Definition: | - T~ =0 T -
identical in form; soinciding exactly when superimposed.”

“The origin of the word "congraent” iv from the Lotin to "agree” or "to mee: together”.

n A

It is possible to tum. flip andfer slide one figure so it will fit exactly on the other figure.
The argas of congruent figures are equal.
The perimeters of congruent figures ars equal.
The corresponding angles of congruent figures are equal in measte,
The correspording line segments of congruent figures are equal in length.

Corresponding Parts

C F

. " B 0 ¢
AABC = ADEF
Two triangles are congruent if they have:
e 3 pairs of = sides

e 3 pairs of = angles

But we don't have to know all three sides and all three angles ...
usually three out of the six is enough.




Methods that DO prove triangles congruent.

=
Side-Side-Side ABS o SAA) D>
Angle-Angle-Side Q
SAS

Side-Angle-Side

ASA
Angle-Side-Angle

iy N
Hypotenuse-Leg

INTAAN,

Methods that DO NOT prove triangles congruent.

AAA SSA or ASS
Angle-Angle-Angle Side-Side-Angle

https://www.youtube.com/watch?v=vGuiy7NnJIM

Onee triangles are proven congruent, the corresponding leftover "parts” that were not used in
858, SAS, ASA, AAS and HL, are also congruent.

CPCTC

Corresponding Parts of Congruent Triangles are Congruent,

%




ID: 1

Geometry Name
SSS, SAS, ASA, AAS, and HL Congruence Date Period
©® 201) Kuta Software LLC. All rights reserved,
State if the two triangles are congruent. If they are, state how you know.
1) 2)
7 ™ 4) AN
5) 6)
| | /
9) 10)
11)

© 2011 Kuta Software LLC. All rights reserved. Made with Infinite Geometry.



Congruent Triangles

Name

Directions: First, indicate the method (SSS, SAS, ASA, AAS, HL) used to prove these triangles
congruent based upon the ways the diagrams are marked. Then solve for the indicated variable.
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MathBitsNoteboaok

Geometry

Recognizing Congruent Triangles

Name

Directions: Mark the diagrams and determing which method will prove the triangles congruent.

2. Given: ABC; Az £C

D

Given: AC = DF L= L2
LAz LD . e
(B AE B midpoint AC % 1 < - 2
Prove: AdBC = ADEF Prove: AABRD = ACBE
Chaose: Choose:
- 888 . BAS s ASA ¢ AAS o HL - None ¢ 588 o SAS 7 ASA < AAS « HL ¢ None
B R 4 o D c
viome AR AT Given: AD= BC
Given: AB= AD c =
BC=DC DE=CE
Prove; AABC=AADC f Prove: AADE = ABCE e
Choose:
A o 38§ e» SAS o ASA 4 AAS e HL &: None
Choose:
= 8§88 = SAS = ASA o AAS o HL ¢ None

All Rights Reserved @MathBils.com



8. Given: RS L ST
Given: AEB,CED VU LTU
CD bisects AB B RT =VT
AB bisects CD Prove: ARST=AVUT R v
Prove: AACE = ABDE
Choose:
D » 888 & SAS e ASA ¢ AAS o HL s None
Choose;
» 888 o SAS = ASA o AAS o HL < None
B 8.
Given: 4D bisects £BAC Given: 4B L BC
4D LBC D 4515
Prove: AABC = A4DC B = iD
Iy sass e o Prove: AABC = AADC
Choose!
= 588 »SAS £ ASA w»AAS ¢ HL s None D
Choose:
« 888 @ SAS o ASA o AAS & HL & None
10. A B
Given: E_C_'A; EE'B Given: AB It DC
DC=z= AC 1B=CD
DE=AB Prove: AABD = ACDB
Prove; ADEC = AABC it eonh
D C
Choose: Choose:
5888 ©5S8SAS ¢ ASA 0 AAS  oHL #» None = 858 #SAS . ASA 0 AAS o HL *+ None

All Rights Reserved @MathBits.com



SEGMENTS

A segment bisector divides a segment into 2 congruent parts.

A midpoint divides a segment into 2 congruent parts.

A median is a segment drawn from a vertex to the midpoint of the opposite side, (Then use #1)
Reflexive property (a segment is congruent to itself)

P WwNe

ANGLES

An angle bisector divides an angle into 2 congruent parts,
Perpendicular lines form right angles. (then use #7} OR (if using HL, go directly to # 11)

5
6.
7. Allright angles are congruent.
8
9

An altitude is a segment drawn perpendicular to the opposite side. (Then use #6, #7)

Intersecting lines form CONGRUENT vertical angles.
10. When 2 parallel lines are crossed by a transversal, (corresponding OR alternate interior) angles are congruent.
11. A triangle with a right angle is a right triangle (then use HL)

Angle PAIRS

12, 2 angles that form a linear pair are supplementary (then use #13)
13. Supplements of congruent angles are congruent.

14, 2 angles that form a right angle are complementary {then use #15)
15. Complements of congruent angles are congruent.

[SOSCELES TRIANGLES

16. In a triangle, sides opposite congruent angles are congruent
17. In a triangle, angles opposite congruent sides are congruent.

POSTULATE (assumed to be true without a proof)

Stated for equality, same holds true for congruence.
a. Addition Postulate: When = quantities are added to = quantities, the sums are =.
b. Subtraction Postulate: When = quantities are subtracted from = quantities, the differences are =.

c. Multiplication Postulate: When = quantities are multiplied by = non-zero quantities, the products are =,
Special Case: Doubles of equal quantities are equal.

d. Division Postulates: When = quantities are divided by = non-zero quantities, the quotients are equal.
Special Case: Halves of equal quantities are equal.

e. Substitution: A guantity may be substituted for its equal in any expression.
Partition: The whole is equal to the sum of its parts.

PROPERTIES (something that can be proven true)

Stated for equality, same holds true for congruence.
a, Transitive: fa=bandb=c,thena=c¢

b, Symmetric: Ifa=b, thenb=a2a
c. Reflexive: A quantity is = to itself. -7



LESSON 3: Two Column Congruent Triangle Proofs

SEGMENTS

R
N Q\/>|:
T

Given: QR=QT
LRQP = £TQP

Prove: AQRP= AQTP

C
2)
A D B
Given: AC=CB
D s the midpoint of AB
Prove: AACD = ABCD
F
S

3 U

A

Given: FO bisects AS
LA=/S

Prove: AFAT = AOST

4)
Given:
Prove:
5
Given:
Prove:
6)
Given:
Prove:

A D B

AC=CB
D is midpoint of AB

£ZACD=/DCB

HY and EV bisect each other

HE=VY

A B C

LE= 4D
LA=2C
Bis the midpoint of AC

EA=DC

3950-1-Page 1



ANGLES

7

P R

Given: SQ bisects ZPSR
/P=/sR

Prove: APQS = AQSR

8)

P S R

Given: S is the midpoint of PR
QS is the altitude from Q to PR

Prove: APQS = ARSQ

9)

Given:

Prove:

10)

Given:

Prove:

AABD = ACBD

QRLRP
QT LTP
QR=QT

AQRP = AQTP

3950-1-Page?2



SEGMENTS AND ANGLES

11)

Given:

Prove:

12)

Given:

Prove:

13)

Given:

Prove:

P

~

Q R

ﬁbisects@
PQ.LQS
TS.. QS

APQR = ARST

A D E

GA =FE
Dis the midpoint of AE
GA LAE
FELAE

ADAG= ADEF

A D B

CD.LAB
Dis the midpoint of AB

AADC = ABDC

3950-1-Page3

14) Q S

Given: %L@
TS L QS
Ris the midpoint of@

Prove: /P=/T

15)

Q S R

Given: PS.LQR
PS bisects ZQPR

Prove: £Q=2sR

0



ANGLE PAIRS
B
16) A /\ >
\/C ;
D
Given: £BCE=+DCE
ACbisects ZBAD
Prove: AABC=AADC
R Q
S
17)
alb
1 _ 2
L M
Given: MS is L bisector of LP
RM =MQ
la=szlh

Prove: ARLM = AQPM

3950-1-Page 4

18)

k-
-

A

X S Y

RSLXY
L5=46
LP=/5
Q=46
PS=QS

Given:

Prove: APRS = AQRS



ADDITION AND SUBTRACTION
A
C B
i)
E F
D
Given: AB=ED
FE=CB
FELAD
CB.LAD

Prove: AAFF = ACBD

20) A

Given: ZA=/D
AE=CD
ZAFF = /BCD

Prove: AABC= ADFE

3950-1-Page 5

C F
D Vv T S

Given:

Prove:

22)

Given:

Prove:

CB=FB
BT =BV
DV=TS
DC=FS

LD=/8

D Cc
E
F
A B

AELDB
CFLDB
DE=FB

DC=AB

AABE = ACDF

U
) P\S//R\ T
a

Given:

Prove:

SU=QR
PS=RT
/PSU = ZQRT

APQR = ASTU

ya



24) M

Given:

Prove:

25)

Given:

Prove:

IM=,D
ME = HD
£LTHE = £SEH

ATMH = ASDE

PQ=DE
PB = AE
QA LPE
DB LPE

LD=2Q

3950-1 - Page 6

26) A D

Given: FB=CE
AC=BD
FA LAD
DELAD

Prove: AF=DE

27 D

who

E
Given: DA bisects ZBDF
Zl=24
CD =DE

Prove: ACDA = AEDA

3



ISOSCELES TRIANGLES
R
28)
S /1
4
Given: RS=RT
Prove: /3=/4
K

29)
1
M P
Given; MP=0N
£1=42
Prove: AMKN s isosceles
A
30)
C

Given: AB=BC
FAR-V¥

Prove: AADCIs isosceles

31)

Given:

Prove:

32)

Given:

Prove:

33)

Given:

Prove:

B C

AB=AC
AD bisects ZBAC

Z1=22

CA=CB
Ll=r2

L3=rd

1
H L

\

~
-

P

£1=42

GH = GK

3950-1-Page 7
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OVERLAPPING TRIANGLES
C D T
X
34) M N
37
2 3
A B
Given: BCand ADintersect at X R S
AC=DB
/CAB=/DBA Given: TR=TS
22=13 MR =NS
Prove: CX= XD Prove: RN=MS
A D c
38)
35)
A B
1 2
B C D E Given: DA =CB
o DA L AB
Given: BD=CE CBLAB
AC=AD
Prove; BD= AC
Prove: /B=/E
D
H
39
3 M a ) T G
A F C S
Given: HA = HF Given: DTC=DGS
HM = HQ LC=18
Prove: WEKQ Prove: ST =CG




40)

Given: TS=TR

Prove: PS= QR

41)

-y
Mo

Given: £2=/4
AB=CD
FCLAD
ED.LAD

Prove: FC=ED

42)

Given:

Prove:

3950-1-Page9

£C=4D
Ll=22
M is the midpoint of DC

CB=DA

1%



TRANSITIVE AND SUBSTITUTION

A
C
B
43)
J
T
Given: <CBF=/TBG
TB bisects ZJTG
Prove: ABIT = ABGT
Q )
S
a4)
2
P R T

Given: PR=TV
yAR-V)
QT=UV

Prove: <£Q=/U

D
3|4
45)
112
A B
Given: ZA =43
LC=2r4
DB bisects ZADC
AD=DC
Prove: AADB= ACDB
1
46) P

Given: ﬁj =PS
PR bisects £QPS

Prove: 21=42

3950 - 1 - Page 10



