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Module 12d: Applying Triangle Congruence
Theorems

Math Practice(s):
-Reason abstractly & quantitatively.
-Construct viable arguments & critique the reasoning of others.
Learning Target(s):
-Use proofs to write convincing mathematical arguments.
-Prove the perpendicular bisector thm & isosceles triangle thm.

Homework:
HW#13: 12d #1-4
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The figures below are two right triangles with
AB = DE and BC = EF.
AR =DE BC=EF

E i —PF
1. Mark the diagram by placing
“congruence marks” to show which
parts are congruent. D

2. What triangle congruence theorem
could we try to use to prove these two
triangles congruent?

SSA ,butr SSK s 0ot 0 congvuence
hm.

One of the key facts of right triangles is the Pythagorean Theorem
We can use this to solve for AC and DF.
—E-egfafor—%_gg _ggﬁ A _E,ng
oF-=EF - ED" A =\p - AB®
DF = {eF>ep> AC= \BC-AB>

Now, by substitution, = how can we conclude that AC = DF?

OF~ (EFt.ED>  WDE BCEF

DF={BC* - pAR>
DF = AC

Wwe_ \«nowo

OF = RC

So, for right triangles, SSA can actually be turned into SS S , which is a triangle congruence
theorem! What parts of the right triangle did we have to prove this?

we ove 3'\\&(\ o\n\,?o'\'e/hv\swt‘ix O\ \e\ﬂ.
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The HYPOTENUSE - LEG (HL) Theorem
Ifthe  NYypotenuse

and of one right A are
congruent to the hypotenuse

and Ieg of another right
triangle, then the triangles are congruent

Example 1:
The Perpendicular Bisector Theorem states the following:

Any point P on the perpendicular bisector of AB is equidistant (of equal distance) to its
endpoints 4 and B.

Prove that the Perpendicular Bisector Theorem is true.

P
I’ \\
— f’,’ \\‘\-
Given: Point P lies on the perpendicular bisector of AB. ’,’ "'\
Aol ——eB
Prove: AP=D¥ M
1
What statements can we make that How do we know those statements
must be true? must be true?
part] P \ies on L Wwis. Cy
ar . — .
o% AR A ven
"AM = BWM ‘Def. 25 bigector
*PWM = OM y O—<£—\Q\I~'\\rc ?‘(‘DP.

LAMP R LBMP cDeC . o0& L

Partll |,/ AP =/ BMTP A\l & 4Ls =

APMA = APMB | SpaS

‘AP 2P .CPCTC

Partlll |« AP = B P -'De—‘:. o—L =
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Example 2:
The Isosceles Triangle Theorem states the following:

Prove that the Isosceles Triangle Theorem is true.

If two sides of a triangle are congruent, then the angles opposite those sides are congruent.

D
Given: InADNB, DN = DB
Prove: «£N = /B f
N ‘__' B

M

What statements can we make that How do we know those statements

must be true? must be true?
— ., ~
Part I -ON =00 ¢ 6\\r€N\

"DM s L bigs NB
- DW = DWW

e /ZNMD Z/LBMD
ave (& /s

" Convexse of- |
bisector Thm

* CehleXive Prop.
cDeS-. o0& |

Partll *ANMD 2ABMD  ['Del. of ¢+ A
ovwe Y+ DS
"ANMD = ABMD |* HL

partil | * ZN) =/ B *CPCTC
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The Isosceles Triangle Theorem

If two sides of a triangle are = |, then the angles

P~

opposite those sides are

The CONVERSE of the Isosceles Triangle Theorem
¢ 2 [sofa A are =

Then tH€ sides opposite those [ s are =

Example 3: Determine the perimeter of each triangle.

A. W C F
e 7 mi
7 em 9 mi
A
U sem | P=1ZH12110 w7
P=1+O+1 P=7+)+°

[P=19cm | [P=34in) P=23m)

Example 4: Determine the measure of the two unknown angles in each triangle.

Al r B. Y{
P
) R
. A . BN, S
o X
)ML\I:L“J \MLX=02°S

U+ T=\20
HUFL Y AL R+ G LML= 1DO"

[RELIMLT =1R0 2 +MLRE=1R O
< Iy RE -t}

| miT=93°] L= Ly
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Practice

1. ADNB is an isosceles triangle with DN = DB. D

A.If DN =5x—31, NB =45 and
DB = 34, determine the value of x.

DN= DB N B
5x-3\=34
SX=C05

X=13)

B.If meN =x + 20 and m£B = 90 — x, determine the measure of each angle of ADNB.

MmLN =nLD o LN =i ® =a0 —(325)
Y4+ 20 = A0-XK WLN =ML = 55:]
2%="10 WMLD+ SS+HSS =\DO
=35 -
=32, |\ v LD =70
C.If DN = 3x, NB = 4x + 1 and the perimeter of ADNBE is 151, determine the length of each
side of ADNB.
DN=DB P=DN:1DB+NB
19) = R4+ Uy
\50=\0OX
IX: 'S ‘
DN=-DB=3(\S) NB=US)+)

F)N =Dp_>—_L\5uvwi—\-ﬂ \N?D"@\ U“.‘hx
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2.

P
Given: AKPM is isosceles, L_PJ. @
Prove: AKLP = AMLP K . M
What statements can we make that How do we know those statements
must be true? must be true?
A¥PM is 1sosceles |, (Given
Part I —_— . .
LR L ¥M * Qivon
CEP Y WP Des. o0& Isosc. DD
. = o\ . X o
o |0 PL S PL Reflexive Propetty
« LML LMLP el oL L
Ove V(4 A4S
CALLP R AMLP v+ Ag | "Oek ok v A
Parttll |* DNYELME AMLP - WL

Feb 15-9:20 AM
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3.

Given: FJ = GH, LJFH = /GHF

Prove: EEE

J - H

What statements can we make that

How do we know those statements

must be true? must be true?
BT = aH - GQiven
P LTE R ELGHE | Eiven

—— c—

4y F
AITFRE NQHF

0

Part 11

-2 S \exive Pree.
s SAS

Iw

N

PartIll | * ("

- CPCTC
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