TRIANGLE CONGRUENCE

When we say included side, in a triangle, it is when the vertices of the two angles are the
endpoints of the segment and that is said to be the included side of the two angles.

If we say included angle, it is when the sides of an angles are the two sides of the triangle, then
the angle is said to be the included angle of the two sides. A

Example, we have AABC:

Let us identify:
Included side of 24 and «C ; AC
Included angle of ABand BC ; 4B

SSS (Side-Side-Side)

If all the three sides of one t}ile{ngle are equivalent Itb' the corresponding three sides of the

second triangle, then the two triangles are said to be congruent by SSS rule.
EXAMPLE:

F In the given figure,

A
'_ X AC = DF, BC = EF and AB=DE,
: X P =F hence A ACB = A DFE.
r"";rJ
B H C
E
L

o y Il & IF ol =IF

+ IF — EF IF = EF

LF — LF LF =1LF

! H — E
Therefore, ALIF = ALEF by SSS POSTULATE

SAS (Side-Angle-Side)

If any two sides and the included angle between the sides of one triangle are equivalent to the

corresponding two sides and the angle between the sides of the second triangle, then the two
triangles are said to be congruent by

A F
SAS rule. D
, . X >
In the flgure at the right, included
sides AB = DF, BC = FE and angle ™y 4 D
angle between AB and BC equal to = lf C

angle between DF and FE i.e. «B = 2F.
Hence, A ABC = A DEF.



EXAMPLE:

A C
AB < DB AB = DB
B 2LABF < 2CBD LABF = £CBD
FB «— CB FB =CB
- Therefore, AABF = ADBC by SAS
F POSTULATE
o B x-1=4
5o J x=5cm
(2
75’ 13 2x + 1 = 450
Acm gcm 2x = 44°
x =220

ASA (Angle-Side-Angle)

If any two angles and the side included between the angles of one triangle are equivalent to
the corresponding two angles and side included between the angles of the second triangle, then
the two triangles are said to be congruent by ASA rule.

A F / E
EXAMPLE:
included Y /\

In the figure at the right, side Y X

2A=2D,2B=2E and
sides between /
<A and £B, «D and «E are BL C D
equal i.e. AB= DE.

Hence, A ABC = A DEF.

21— 22 21 =22

QS <~ QS QS = QS
23 — 24 23 =24 /m/\
Q | s
Therefore, AQRS = AQTS by ! 2 ASA
POSTULATE




2x=8in
X =4 inches

X = 459
x —5=105°
x =110°

AAS (Angle- Angle-Side)

When two angles and a non-included side of a triangle are equal to the corresponding
angles and sides of another triangle, then the triangles
are said to be congruent.

EXAMPLE:
A D A - 2C ¢tA=2C
AQW 2BAC —~«DCA 2BAC = DCA
BA < CD BA = CD
/) X
Therefore, AABC = ACDA by AAS
' POSTULATE
B §C
A 0
2C o 2L 2C =/L
LA 20 +A=+,0
EHC_D EEC_D
B L D
Therefore,
AABC = AOLD by AAS POSTULATE
3(x—1)=12cm
3x-3=12
3x=15
x=5cm
5x = 25°
x =50
2(x — 3) =40°
2Xx -6 =40
2x = 46

x = 23°



ACTIVITY #1

A. State the postulate that illustrates ACEB = AWRY in each case below.

1. Given:
2. Given:
3. Given:
4. Given:
5. Given:
6. Given:

E

R

CB=WY;CE =WR;BE =YR
¢E=/R;CE =WR; BE =YR
2C=¢sW:2B=¢sY:CB=WY
2C =W :2E=/R:BE =YR
4B =sY :EB=RY; 2E = /R

CB=WY;CE =WR;; 2C = +W

B. Given an isosceles ASYU, point H as the midpoint of YU and SH as angle bisector 2YSU.
Fill in the blank with the correct answer to illustrate that AYHS and AUHS.

1. By SSS Congruence Postulate

~

S
R e

2. By SAS Congruence Postulate

HS =

£SHY =

YH =

3. By ASA Congruence Postulate
2UHS =

HS =

2HSU =

4. By AAS Congruence Postulate

22U =

2SHU
SU =

~




ACTIVITY # 2

For each problem, give the correct naming order of the congruent triangles. Write the name

in order on the lines for the problem number (see box at the bottom). Also, indicate which
postulate or theorem is being used.

L8 I w 2 A s H|3 ¢ & .
VARSI ﬁk ;E s %
AABC = A by AABC = A by AABC = A by
4. 3 " . 5. B 2 |6 i : ;
G H E C A D (& B Y
AGH) = A by AABC = A by AABC = A by
7. 8. 9,
B I H F sig 7;\ ] - A
c s L D a N K L M
AABC = A by ADEF = A by AKL=A by
12
10. ¢ & o . 8 Y E M K s
B A K A C D 0 N P
AABC = A by AABC = A by AMNO = A by
|
o N _ s BT T __
4 4 4 8 8 g8 12 12 12 2 2 2 5 5 5 9 9 9 6
EE o m . e e B
6 6 10 10 10 1 1 1 3 33 7 7 7 11 11 11




Knowing Right Triangles
Consider this right triangle:

hypotenuse
leg

a2
leg
Consider these two right triangles.
A X
Y
c B z

Note: If AB is congruent to XZ, BC is congruent to XY, are these enough to conclude that the two
triangles are congruent already? Why? For right triangles, only 2 pairs of corresponding
congruent parts are needed to prove that they are congruent. What are these parts? They are
summarized in the following theorems:

LL CONGRUENCE THEOREM!: If the legs of one right triangle are congruent to the legs of another right triangle, then
the triangles are congruent.

Leg Leg Theorem :

Leg Leg (LL) Theorem is the theorem which can be used to prove the congruence of two right
triangles.

D

B C E F

Explanation :

If the legs of one right triangle are congruent to the legs of another right triangle, then the two
right triangles are congruent.

This principle is known as Leg-Leg theorem.




Leg Leg Theorem - Example

Check whether two triangles ABC and CDE are congruent.

A
1 Solution :
B —ig D (i) Triangle ABC and triangle CDE are right triangles.
Because they both have a right angle.
T (i) AC = CE (Leg)
E (i) BC = CD (Leg)

Hence, the two triangles ABC and CDE are congruent
by Leg-Leg theorem.

The Hypotenuse Leg Theorem states that if the hypotenuse and one leg of a triangle

are congruent to the hypotenuse and leg of another triangle, then the two triangles are
congruent.

A

Examples:

If AABC = APQR, what is the value of xand y?

x=5
. . y=13
y
B
13 P
C



HyA CONGRUENCE THEOREM: If an acute angle and the hypotenuse of one right triangle are congruent to an acute angle
and the hypotenuse of another right triangle, then the triangles are congruent.

ACTIVITY # 3

What is the value of x that will make the given triangles congruent?

1.
AJKL and AJKM L
2x+2
J -
k
M
2.
AMPQ and APMN M N
Tx—5
..-"'_"" E ; 4x + 25
Q P
3.
AABC and AABD C
Xx+8
A B
3x— 14
D
4.
ASTV and AUVT 4x + 2
S u T
v Ly
6x —7



Isosceles Triangle Theorem
If two sides of a triangle are congruent, then the angles opposite these sides are
congruent.

Converse of Isosceles Triangle Theorem
If two angles of a triangle are congruent, then the sides opposite these
angles are congruent.

Corollary 1
A triangle is equilateral if and only if it is equiangular.

Corollary 2
Each angle of an equilateral triangle measures 60°.

Corollary 3
The bisector of the vertex angle of an isosceles triangle is perpendicular to
the base at its midpoint.

Example:
. X —-3=4x+12
P2 5y 4y =124 3
x =15
£ Therefore, the base angles are 72° and the vertex angle is 36°
ACTIVITY #4

Solve for the value of the missing variable, given by an isosceles triangle.

1. //\ 5y .2
-+ 13
(6x-1)°  77°
(3F'15}°’
2. 5 <Ox°
72°

3. 19x +3 8x +14




Triangle Inequality
The sum of the lengths of any two sides of a triangle is greater than the length of
the third side.

e If a side is longer than the other two sides there is a gap:

40

» If a side is equal to the other two sides it is not a triangle (just a straight line
back and forth).

22
18 =
40
When the three sides are a, b and ¢, we can write:
ea<b+c
eb<a+c
ec<a+hb
/¥ NOTE:

e |f two sides of a triangle are not congruent, then the larger angle lies opposite the longer side.
e If two angles of a triangle are not congruent, then the longer side lies opposite the larger angle.

ACTIVITY #5

Determine if the sets of lengths below can make a triangle. If not, state why.

6,6, 13
1,2,3
7,8, 10
5,4, 3
23, 56, 85
30, 40, 50
7,8, 14
7,8, 15

®NSOUL AWM=

10



