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Adv Geo - 3.2: Three Ways to Prove Triangles Congruent

For tonight’s homework, you are also asked to watch a couple of videos:

Objectives

After studying this section, you will be able to
® Jdentify included angles and included sides
= Apply the SSS postulate

= Apply the SAS postulate

® Apply the ASA postulate

Part One: Introduction %,

Included Angles and Included Sides

In the figure at the right, /H is included by G
the sides GH and HJ. Side GH is included by

ZH and £G. Can you name the sides that

include #G? Can you name the angles that
include side HJ?

The SSS Postulate

The tick marks on AABC and ADEF show sufficient conditions
for us to know that AABC = ADEF. This special property of trian-
gles can be expressed as a postulate, which we will refer to as the
SSS postulate. Each S stands for a pair of congruent corresponding
sides, such as AC and DF.

If there exists a correspondence between the verti-
ces of two triangles such that three sides of one
triangle are congruent to the corresponding sides of
the other triangle, the twe triangles ure congruent.

(8SS)

Postulate

Date:

The video “Proving Triangles are Congruent - MathHelp.com - Math Help” (3:34) is hosted on YouTube:

http://www.youtube.com/watch?v=NAhcmPS5k9g

Ms. Kresovic
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The SSS relationship can be proved by methods that are not part

of this course; we shall assume it and use the abbreviation 555 in
proofs,
In the figure, is AGH]J congruent to G
AGK]J by 8557 The tick marks give us two
pairs of congruent sides, but that is not
enough. However, since GJ is a common side H K
of both triangles, GJ = GJ by the Reflexive Property. J
So we actually do have S5S!
The following diagram illustrates the flow of logic that proves
that AGHJ and AGK]J are congruent.

AGHJ = AGKI

Given

)
(@ Given
©
©)

SSS

Reasons

Reflexive Property
SSS

1. 5ide-Side-Side (555)

If we know that the three sides of a triangle are congruent to the three sides of another triangle, then the angles MUST be the
same (or it wouldn't form a triangle).

A

B -
AB >~ DE (side)
¢ F o ﬁ [ side)

D — —_
BC = EF (side)

E
F SAABC = ADEF

The symbal .*. means “therefore.” If we are able to show that the three corresponding sides are congruent, then we have enocugh
information to prove that the two triangles are congruent because of the SSS Postulatel
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The SAS Postulate '

It can also be shown that only two pairs of congruent corresponding
sides are needed to establish the congruence of two triangles if the OQ'DER M A-"—ERS :
angles included by the sides are known to be congruent.

Postulate If there exists a correspondence be-
tween the vertices of two triangles S
such that two sides and the included A

u(

)(

N

a—
I T

angle of one triangle are congruent 2L R LX

to the corresponding parts of the

other triangle, the two triangles are 3 RS X \/

congruent. (SAS)
S
The fact that the A is between the S's in A

e C

SAS should help you remember that the =

congruent angles in the triangles must be S “

the angles included by the pairs of congruent R S S oT SAS
sides. Although this relationship, like S§S z A

can be proved, we shall assume it and use
the abbreviation SAS in proofs.

X Y
2. Side-Angle-Side (SAS)

If we can show that two sides and the angle IN BETWEEN them are congruent, then the whaole triangle must be congruent as
well_ It looks like this:

A AB =~ DE (side)
C IB>/ (angle)
E o E (side)
D
B .
F
L AABC > ADEF
E

The angle HAS to be in between the two sides for the SAS Postulate to be used.
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The ASA Postulate

The following postulate will give us a third way of proving triangles

congruent. O P_,b‘ER M A”‘TEQS | .

~
Postulate If there exisis a correspondence be- A ). Z— E =L B
tween the vertices of fwo triangles ~
S o . EF 2 RC

such that two angles and the includ-

Again, ASA can be proved, although we A

ed side of one triangle are congru- & ya
A 3. 24F=4LC
shall assume it. The arrangement of the let-

ters in ASA matches the arrangement of

ent fo the corresponding parts of the
other triangle, the two triangles are
congruent. (ASA)
Z Ht 2 ASA
marked parts in the triangles; the congruent .
sides must be the ones included by the pairs B C MOT ASA ‘
of congruent angles.

3. Angle-Side-Angle (ASA)

If we can show that two angles and the side IN BETWEEN them are congruent, then the whole triangle must be congruent as

well

{ SB> /K {angle)
E o ﬁ (side)
I JC=/F {angle)
B C
D
SAABC > ADEF
¢
E F

The side HAS to be in between the two angles for the ASA Postulate to be

used

If you are curious, you may be wondering whether SSS, SAS,
and ASA are the only shortcuts for proving that triangles are congru-
ent. Not quite. These three postulates, however, are enough to get us
started on proofs that triangles are congruent.

Study the sample problems carefully before you attempt the
problem sets. Notice that we call SSS, SAS, and ASA methods of
proof. Any definition, postulate, or theorem can be called a method
if it is a key reason in proofs.
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Part Two. Sample Problems

In problems 1-3 and 5, you are given the congruent angles and sides
shown by the tick marks. Name the additional congruent sides or
angles needed to prove that the triangles are congruent by each
specified method.

Problem 1 a 555 A D
b SAS
B CE F
Answers a ACc ¥ DF |
bLABC ¥ LDEF Maks 4.
rned
Problem 2 a SAS G 0
L S S
Answers a 63 :.:' om H )K= M
hHT < K
Problem 3 Prove: APWT = ASVR P R

h ASA \Y)
T S
Answers a N
bLVSR = 2w PT (f

Problem 4 Using the tick marks for each pair of triangles, name the method (SSS, g}ii
oj’\ SAS, or ASA), if any, that can be used to prove the triangles congruent. ASA

a ﬂe C I:A ) N e A'$
sss > \#

“"“E‘EQ\\ % W

u]

L Dourmm D C
Ss i_ g VERTLS
565 ?t ‘ﬁ&

ASA U - SAS

Ms. Kresovic
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Problem 5 Prove: AAEC = ADEB A V
a SSS
b SAS t
ARG DB £

Answers
hZAEC 2 L.DED
Problem 6 Given: AD = CD; D
B is the midpoint of AC.
Conclusion: AABD = ACBD
A & 5 o &
Proof Statements Reasons
S 1 AD=CD 1 Given
2 B is the midpt. of AC. 2 Given o
S 3 AB=CB amdpt = ¥ seqS ()
S 4 BD=BD s Ref
5 AABD = AGBD 538S (1,3,4)
Note After SSS, SAS, or ASA we shall 1dent1fy the numbers of the
statements in which the pairs of congruent parts were found.
Problem 7 Given: /3 = /8, R
KR = PR,
LKRO = /PRM
Prove: AKRM = APRQO
/574) 7R
= K M O P
Proof Statements Reasons
1 £3=/6 1 Givens

RS}

£3 is supp. to Z4. 2} =t/s = sSouppls
3

3 45 is supp. to Z6.
A 4 4424? — 1,5 Sopp BLSSYLs (1,93
S 5 KR =PR 5 GVCN

[=2]

/KRO = /PRM s&SIVEN (.S Q,.bJ
e SZMRO% A7 /KRM = /PRO 7S o bYvack ((o\ X

ZORM 8 AKRM = APRO 8 ASK ( 3%
Note The assumption of straight a fact that two angles

that form a straight angle are supplementary may now be combined
in one step (as in step 2 above).
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Problem 8
. . P
Two triangles are standing up on a table- SAS
top as shown. PA = PC and BA = BC. P . ASA
Prove: APBA = APBC o 9SS

7 & A A ¢
Fd

Maps are a good pre-proof-writing strategy! Use the map to organize the information before you try writing the proof.

Stoernects Rrasons

| PAZTC [ Gioerd
BR S BC
o PR 2 PB 9. el

2 APBA L APBC z.sss (1,1,2)

Problem 9

The perimeter of ABCD is 30. Find the
value of x. Is AABC congruent to AADC?

Uy 32+ Dy+3+bx-U=30
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Problem 10
Given: BC = FE, D
DC = DE,
225 =2 L6 5|6
Prove: ABDG = AFDG (& E

G
Staderuate Raarowa)

Problemi\l

Given: SV bisects 2 TSB.
3
VS bisects 2TVB.

Prove: ATSV = ABSV S
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Homework

Problem Set A

1 Study the congruent sides and angles shown by the tick marks,
then identify the additional information needed to support the
specified method of proving that the indicated triangles are con-

gruent.
Needed
Triangles Method Information
x g 8- AHGJ and AOKM  SAS ?
ﬁ i ASA ?
M H J
b v APSV and ATRV ~ SAS ?
ASA ?
P
R S g
¢ W z AWBZ and AYAX SSS i
\ Aﬁ SAS ?
X Y

2 Using the tick marks for each pair of A, name the method (5SS,
SAS, or ASA), if any, that will prove the A to be =.

e |

AABD and AAEC

3 Given: AB = CB, B
/ABD = ~CBD

Prove: AABD = ACBD

Date:

Ms. Kresovic
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4 Given: £1 = /2 E
o gy G

EF = HOF D>
Prove: AEF] = AHFG

/)

5 Given: RO L MP,
MO = OP

Prove: AMRO = APRO

6 Given: 57 bisects ~TSB.
.
VS bisects £TVB.

Prove: ATSV = ABSV 5

10
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7 Given: T__V = XW,
E = WA,
TA = XA

Prove: ATVA = AXWA

8 Given: BC = FE,
DC = DF,
5= /6

Prove: ABDG = AFDG

11
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3.2: Three Ways to Prove Triangles Congruent

N S

C E

Date:
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9 Two triangles are standing up on a table-
top as shown. PA = PC and BA = BC.

Prove: APBA = APBC

Hint: Make a 3D paper model of this.

10 The perimeter of ABCD is 85. Find the
value of x. Is AABC congruent to AADG?

AMDG

A C

Ax ox— 11
B D
3x+ 4 5x -7

12



