Ch 4: Congruent Triangles

4-1 Congruent Figures

4-2 Triangle Congruence by SSS and SAS
4-3 Triangle Congruence by ASA and AAS
4-4 Using Congruent Triangles: CPCTC

4-5 |sosceles and Equilateral Triangles
4-6 Congruence in Right Triangles
4-7 Using Corresponding Parts of Congruent Triangles

4-1 Congruent Figures:

Focused Learning Target: | will be able to Standards: Geom 4.0
e Recognize congruent figures and their corresponding Geom 5.0
parts Geom. 12.0
Vocabulary: LAz /X AB=XY 4
Congruent Polygon: are polygons that have corresponding /B = /Y AC=X7 E*: T~
sides congruent and corresponding angles congruent. =47 B=YZ X 8 -
T .
MNABC = AXYZ ¥

L C=2F

If two angles of one triangle are congruent to D

two angles of another triangle, then the third 4
angles are congruent.
B E F

Example 1: Naming Congruent Parts

I'll do one: WEe’ll do one together: You try:
AWYS = AMKV st the Draw a picture to represent
@ AABC = AQTY List the congruent corresponding parts. AWYS = AMKV | Name all of the
congruent corresponding parts. Use three letters to name each pairs of corresponding congruent
3 Q —T angle. parts.
'|I|II
A c |\
J
Example 2: Find the measure of the angle or the length of the side
I'll do one: We’'ll do one together: You try:
AWYS = AMKV,m£Y =67, WASH = NOTE Given: AWYS = AMKV. If m£Y =35,
&MAM =48. Find m«X m/0=m/T=48and msH=msN | " what is m<K ? Explain.




You Try:

Example 3: Finding Congruent Triangles:
I'll do one:

Decide whether the triangles are congruent. Justify your answer

E

Lt

LY

A

I'll do one more:

Decide whether the triangles are congruent. Justify your answer

N

\

We’ll do one together:

Decide whether the triangles are congruent. Justify your answer

You Try:

Decide whether the triangles are congruent. Justify your answer
L n

P Q

Example 4: Proving Triangles Congruent:




I'll do one:

Given: PO = PS.OR=SR. /0 = /S. LOPR

Prove: APOR = A PSR

= /LSPR

Statement Reason

1. 1.

2 2.

3 3.

4. 4.

5 5.
We’ll do one together:

Given: LA = /D.£E = /C,AE = DC _f_(\,f:

EB = CB.BA = BD A f———;ﬁ;____TE_-«-f"‘j';,‘,‘”X
Prove: AAEB = ADCB \ D

Statement Reason E

1. 1.

2. 2.

3 3.

4. 4.

5 5.

6 6.

7 7.
You try:

O Given: CG = DG, CN = DN,
£C= /D, ACNG and ADNG
are right triangles.

Prove: ACNG = ADNG.

Statement

D

Reason

1.

1.




3. 3.
4. 4.
5. 5.
6. 6.
7. 7.
4-2 Triangle Congruence by SSS and SAS:
Focused Learning Target: | will be able to Standards:
e Proving two triangles congruent using the SSS and SAS Postulates Geom 2.0
Geom 5.0

Postulate 4-1 Side-Side-Side (555) Postulate

If the three sides of one triangle
are congruent to the three sides
of another triangle, then the two
triangles are congruent.

AGHF = APOR

Postulate 4-2 Side-Angle-Side (SAS) Postulate

If two sides and the included angle of one
triangle are congruent to two sides and the
included angle of another triangle, then the
two triangles are congruent.

ABCA = AFDE

Using SSS:
I’ll do one:

 HF=HJ;FG=JK
Given: -
H ismidpoint of GK.

Prove: AFGH = AJKH

oA IWINIE

WEe’ll do one together:




Given:
AX = AY; M ismidpointof XY.
Prove: AAMX = AAMY

oA IWINIE

You Try:

Given: VE;EE@;W
Prove: AWZD = ASDZ

Given: WZ = Z§ = SD = DW
Prove: AWZD = ASDZ

oA IWINIE

I'll do one:

RS = TK. What other information

do you need to prove ARSK = ATKS by SAS?

We’'ll do one together:




Q- 5

\ /
\ /
D C

AD = BC. What other infor-
mation do you need to prove

AADC = ABCD by SAS?
You Try:

What other information do you need
to prove AABC = ACDA bv SAS?

I’ll do one

© R

5
Given: ~RSG = +RSH, SG = SH.
From the information given, can

you prove ARSG = ARSH? Explain.
We’ll do one together:

©) From the information given, can you
prove AAEB = ADBC? Explain.

Given: £EB = CB. AE = DB

You Try:




From the information given, can you prove
ARED = ACAT? Explain.

Given: RE=CA.RD=CT. 2 R= /T

Example 4: Proof:

I’ll do one:
Given: K bisects £ JGM, ’rj’“m
GJ = GM. et

Prove: AGIK = AGMK e
Statements Reasons:

1 1

2 2

3 3

4 4

5 5

6 6

We’ll do one together:

Given: FG | KL.FG =KL
Prove: AFGK = AKLF

Statements Reasons:

AN IWIN|F
AN IWIN|F

You try:




Given: ABE L CM.AB L DB.M is the
midpoint of AB,CM = DB.
Prove: AAMC = AMEBD See left.

Statements

A el Il

4-3 Triangle Congruence by ASA and AAS:

Focused Learning Target: | will be able to

e Prove two triangles congruent using the ASA Postulate and the AAS theorem

Postulate 4-3 Angle-Side-Angle (ASA) Postulate

the two triangles are congruent.

AHGB = ANKP

If two angles and the included side of one
triangle are congruent to two angles and
the included side of another triangle, then

I'll do one:

Given: £PKL = ZQKL; KL = PQ

X
I".
LY
/ 1\
P L Q
Statements: Reasons:
1. 1.
2. 2.
3. 3.
4, 4
WEe’ll do one together:
Given: ZA= ZB; AX = XQ 'I\ﬁ“"“-a.___ & _—7B
. AAXP = ABX - -
Prove: Q. 15— ~_6
P |+ i i . 8 'f_j

Statements: Reasons:
1. 1.




2. 2.

3 3.

4. 4.
You try:

prove: AUXT = AEOD

Given: £U = ZE; ZX = ZO;UX [ EO

\x o
Statements: Reasons
1. 1.
2. 2.
3. 3.
4 4,

You Try another:

brove: ALMN = AOPN

\/‘J—f I'\r

Statements: Reasons:
1. 1.
2. 2.
3. 3.
4 4
Angle-Angle-Side (AAS) Theorem
If two angles and a nonincluded side of one C:
triangle are congruent to two angles and the
corresponding nonincluded side of another e -’"M 4T
triangle, then the triangles are congruent. = /
; ¥ .Lf
LCDM = AXGT G e

I'll do one:

Prove: ASRP = AQRP

P
/ H“H__R
s<C_ >Q
~ N —
I

Statements: Reasons:
1. 1.
2. 2.
3. 3.




[ [a 4.

We'll do one:

Given: ZN ELP,WEQ_O 'E'rr'-"m____._‘.._——— ___:F :
Prove: ANOM = APOQ o
23 B P

...-"'_-"— —

Q2

Statements: Reasons:

1. 1.

2.

2.
3. 3.
4 4

You Try:

Given: £T = ZV; ZTWU = VWU U
Prove: ATWU = AVWU F T
I

Statements: Reasons:

1. 1.

2.

2.
3. 3.
4 4

Y

o

u Try another:

Given: PT =TR; ZQ& /S arerightangles AR
Prove: ATWU = AVWU Qo il I
=

p”

Statements: Reasons:

1. 1.

2.

2.
3. 3.
4 4

4-4 Using Congruent Triangles: CPCTC

Focused Learning Target: | will be able to CA Standard(s): 2.0& 5.0
e Use triangle congruence and CPCTC to prove
that parts of two triangles are congruent.

Vocabulary:
e CPCTC

Once you know that triangles are congruent, then you know that the corresponding parts are congruent. You can
abbreviate this as CPCTC (Corresponding Parts of Congruent Triangles are Congruent)

Example:

10



Given: AJCR = AHGV
Prove: CR=GV

i R
Statement: Reasons:
1. 1.
2. 2.
I'll do one:
Given: £ZABD=~/CBD; ZBDA =BDC B
Prove: AB=CB \ f{::’_ ) T
H\H ff__.a’"
¢
D
Statements: Reasons:
1. 1.
2. 2.
3. 3.
4 4,
5. 5.
We’ll do one together:
Given: FS =EJ;JF = SV;EF = FV ¢z N
Prove: £J =43 ‘8 N\ ,’fh\"x
L X v, .
/'j \‘."-. _.-'K; '\l‘"- -
E 4 g Ay
Statements: Reasons:
1. 1.
2. 2.
3. 3.
4 4,
5. 5.
You Try:
Given: AC =CE;BC=CD A ' B
Prove: £B= 24D \‘\\ x’f
Sl
.-"l; \H““
/ 5,
Statements: Reasons:
1. 1.
2. 2.
3. 3.
4 4

11




| |s. 5.

4-5 Isosceles and Equilateral Triangles

Focused Learning Target: CA Standard(s): 4.0, 5.0, and 12.0
e To use and apply properties of isosceles
triangles
Vocabulary: e Vertexangle
* Llegs e Base angles
e Base e corollary

Isosceles triangles have certain parts that we need to identify before learning the properties about them.

e Legs—the two congruent sides of an isosceles Vertex Augle
triangle

e Base - the third side (doesn’t always have to be
the bottom side!)

e The Vertex angle — the angle between the
congruent legs

e Base angles — the other two angles on both
ends of the base

Theorem 4-3 Isosceles Triangle Theorem
C
[f two sides of a triangle are congruent, then the
angles opposite those sides are congruent.
LA=/B A B
Theorem 4-4 Converse of Isosceles Triangle Theorem
C
If two angles of a triangle are congruent, then the
sides opposite the angles are congruent. A
‘AC = BC A B
Theorem 4-5
C
The bisector of the vertex angle of an isosceles
triangle is the perpendicular bisector of the base.
CD L ABand CD bisects AB. i B B
I'll do one:

| Find the value of y.

12



L

We’'ll do one together:
Explain/Justify why each statement is true: -

a) ZWVS = £S

b) ﬁ%ﬁ

We’ll do another one together:
Find the measures of each variable.

You try one:
Find the measures of each variable.

Let’s prove the Isosceles Triangle Theorem 4-3
I'll do one:
Given: XY = X7, XB bisects » YXZ
Statement Reason

1. Given

Prove: ‘Y = /7 _
1. XY = XZ




X XB pisects ZYXZ | 2-Given

ou &

¥ B Z

Let’s now prove the Isosceles Triangle Theorem 4-3 in a different way.
We’'ll do one together:

Given: m;ﬁ, KM bpisects K
HJ
Prove: £H = 2]

\

H M I

Statement Reason

1. mEK_\]

2. KM bisects HJ

M =M

3
4. KM = KM
5. AKHM = AKIM

oy AW N

6. LH =/

4-6 Congruence in Right Triangles

Focused Learning Target: | will be able to CA Standard(s): 4.0 &5.0
e Prove right triangles are congruent using the HL
Theorem.

Vocabulary:

e Hypotenuse e legs

Right triangles have certain parts that we need to identify before learning the properties about them.

e Hypotenuse — the side opposite the right angle

is also the longest side of a right triangle Hypotenuse

e Legs—the other two sides of a right triangle

Legs Rl

Theorem 4-6 Hypotenuse-Leg (HL) Theorem

[f the hypotenuse and a leg of one right triangle are congruent to the
hypotenuse and a leg of another right triangle, then the triangles are congruent.

14




I’ll do one:

Given: CD = EA, AD is the perpendicular | Statement Reason
isector of CE. 1 CD =~ EA 1. Given
. e AR AN :
Prove; oL5D Lha 2. AD s the perpendicular 2. Given
C bisector of CE
F\“‘mx 3 ZCBD ung ZEBA 2o | 3.
A e 7Y . 1) right angles
E right triangles
5. ﬁ%ﬁ 5.
6. ACBD = AEBA 6.
We’'ll do one together:
Given: HV L GT,GH =TV, Statement Reason
[ is the midpoint of HV. 1 HV LGT 1. Given
Prove: ATGH = AITV 2. ZGIH ang ZTIV gre 2.
G right angles
’__fs'&-"’f rigrLtriang_Ies
I f’*{:’ 1\,/ 4 GH =TV 4.
T 5.1 is the midpoint of HV >
6. m;\ﬂ 6.
7. AIGH = AITV 7.
You Try one:
Given: WJ = KZ, 2 Wand 2K are right angles. | Statement Reason
Prove: AJWZ = AZK] 1 WJ =~ KZ 1. Given
W 7 2. £W and 4K areright | 2- Given
angles
right triangles
;Ir K 4. ﬁ%ﬁ 4.
5. AJWZ = AZKJ 5.

4-7 Using Correspondingt Parts of Congruent Triangles:

Focused Learning Target: | will be able to
e Identify congruent overlapping triangles.

e Prove two triangles congruent by first proving

Two other triangles congruent.

CA Standard(s): 4.0, 5.0, and 12.0

I'll do one:

15




Separate and redraw the indicated triangles. Identify any common angles or sides.

ADFG and AEHG

We’'ll do one together:

Separate and redraw the indicated triangles. Identify any common angles or sides,

APOS and AQPR

P Q
T

5 R

You Try one:

Separate and redraw the indicated triangles. Identify any common angles or sides,

MACE and APRE
A r

=1
[

I'll do one:

Given: ~7ZXW = ~AYWX, 2A7ZWX = ~¥YXW
Prove: ZW =YX

Statements: Reasons:
1. LZXW = ZYWX 1.
2. 2
3. 3.
4. 4

We’ll do one together:

16




Given: +T = +R PQ =PV
Prove: A PQT = ~PVR

Statements: Reasons:

1. 1.

2. 2.

3. 3.

4. 4.

5. 5.

You Try one:
Given: QD =UA, ZQDA = ZUAD Q U
- — s
Prove: QA=UD \ R /
¥i
D A
Statements: Reasons:
1. 1.
2 2.
3 3.
4, 4,
5 5.
I’ll do one:
Given: ON L WP, PO L OO0, ON = PO p
Prove: AFND = ADDIP
N Q
M

Statements: Reasons:

1.

2.

17



3. 3.
4, 4,
5. 5.
We’'ll do one together:

Given: AADC = ABCD A
Prove: CE=ED

C
Statements: Reasons:
1. 1.
2. 2.
3. 3.
4, 4,
5. 5.
6. 6.

You Try one:

Prove: ST =TR

by
Statements: Reasons:
1. 1.
2. 2.
3. 3.
4. 4.
5. 5.
6. 6.

18




