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ReteaCh i ng 4-1 Congruent Figures and Corresponding Parts

...‘....Q.........O..............“‘.............O.‘.................C.......'....

OBJECTIVE: Recognizing congruent figures and MATERIALS: None
their corresponding parts

AABC = AXYZ. Find m/A.

¥
Because the triangles are congruent, all corresponding parts are congruent. A
Sides: AB = XY, BC =YZ, AC = XZ B
Anples: A=/ X /B ="/Y /C = /7
€ X £

Because /B = Y, m/B = 37.

Use the Triangle Angle-Sum Theorem to find mZA.
msLA + msB + msC = 180
miA + 37 +63 =180
m/ A + 100 = 180
msA = 80

Exercises

Match each triangle in the first column with a congruent triangle in the
second column.

Find the measure of the indicated angle.

4., APQR = ASTU. Find m2U. 5. EFGH = JKLM. Find m/ZM.
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Name Class Date

Pr aCtice 4-1 Congruent Figures and Corresponding Parts
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Each pair of polygons is congruent. Find the measures of the numbered
angles.

5 0 H A B 9. M N s 4 3, A F
110° 3
135" P 4 u e
w
L £k C R i \8 G
120° - & 8
5 @ Q v Y X9 E
\
A
ACAT = AJSD. List each of the following. :
4. three pairs of congruent sides D
5. three pairs of congruent angles
- c 0z
w
e M
X
Z
Y L

1
WXYZ = JKLM. List each of the following.
J
6. four pairs of congruent sides
7. four pairs of congruent angles
K
State whether the pairs of figures are congruent. Explain.
8. AGHJ and AIHJ 9. AQRSand ATVS
G R
E/ Q S T
/
"4
10. Developing Proof Use the information given in the diagram. =~ L M
Give a reason that each statement is true.
a /1= /0
b. ZLNM = ZPNQ &
€. M=/P
d. IM = OP, LN = ON, MN = PN
L ALNM = AONE
e (@) » &

mll‘................'.........‘....O"Q..‘I.......C.‘.....I‘..Q...............
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ReteaChing 4-2 ' Triangles Congruent by SSS and SAS

.......‘.I..................O....'.....................'.......C.'...........l'..'

OBJECTIVE: Proving two triangles congruent MATERIALS: Ruler, protractor
using the SSS and SAS postulates

Name the triangle congruence postulate you can use to prove each pair of
triangles congruent.

H .Y
F
' 8 I X z .
a. Because three sides of AGHI are congruent b. Because two sides and the included angle of ABCF

to three sides of AZYX, AGHI = AZYX are congruent to two sides and the included angle
by the SSS Postulate. of AECD, ABCF = AECD by the SAS Postulate.

s

2. Use a ruler and a protractor to show that the two
large triangles at the right are congruent by the
SAS Postulate.

Name the triangle congruence postulate you can use to prove
each pair of triangles congruent. Then state the triangle congruence.

Exercises

Refer to the triangles at the right.

1. Use a ruler to show that the top two triangles at the
right are congruent by the SSS Postulate.

3. A c P e 5. T
; ; P
E D Q P - ':: 6 v s =
6. K ¥ Q ¥ 1 w
<P 4
m P S R Y X

.‘...‘Q.........l.........‘......‘.....‘.......'........'.........‘....Q......-
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Practice 4-2 Triangle Congruence by SSS and SAS
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Decide whether you can use the SSS or SAS Postulate to prove the triangles
congruent. If so, write the congruence statement, and identify the postulate.
If not, write not possible.

&
1. B 2 H 3. P
. ﬁ
E
r 5 N
G M
A D &
: s . : : /z 5 < i ]
Y\rA
I U "4 B :
D E r
7 M ; i 8. P
N Q
J ’ K
R

Draw a triangle. Label the vertices A, B, and C.
10. What angle is between BC and Xé‘?

11. What sides include £ B?

12. What angles include AB?

13. What side is included between £ A and £ C?
14. Developing Proof Supply the reasons in this proof.v
Given: AB = DC, £BAC = £DCA

9. 5
U 14 ‘
.
w
A : B
Prove: AABC = ACDA :
Statements Reasons
D ; c
; D E
Y&
G H

1. AB = DC, LBAC = LDCA %1

2. AC=CA T

3. AABC = ACDA .
15. Write a proof.

Given: EF = FG, DF = FH
Prove: ADFE = ANHFG

m...‘.........‘......................'..........‘."......‘............'.."..
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REteaChing 4-3 - Triangle Congruence by AAS and ASA

........‘...................’.............C......O..“...‘.‘.‘.‘...I........I......

OBJECTIVE: Proving two triangles congruent by MATERIALS: Ruler, protractor
the ASA Postulate and the AAS Theorem

Tell whether the ASA Postulate or the AAS Theorem can be applied directly
to prove the triangles congruent.

'3 ' B
9 H F
R D A E
a. Because ZRDE and LADE are right angles, b. Itis given that CH = FH and EH = BH.
they are congruent. ED = ED by the Reflexive Because ZCHE and £ FHB are vertical angles,
Property of =, and it is given that ZR = ZA. they are congruent. Therefore, ACHE = AFHB
Therefore, ARDE = AADE by the AAS Theorem. by the ASA Postulate. :

Exercises

Indicate congruences.

1." Copy the top figure at the right. Mark the figure with the angle
congruence and side congruence symbols that you would Z
need to prove the triangles congruent by the ASA Postulate.
2. Copy the second figure shown. Mark the figure with the angle
congruence and side congruence symbols that vou would R
need to prove the triangles congruent by the AAS Theorem. N

3. Draw two triangles that are congruent by either the ASA Postulate
or the AAS Theorem.

What additional information would you need to prove each pair of
triangles congruent by the stated postulate or theorem?

4. ASA 5. AAS 6. SAS
A B C J K X Y
L ,
z
-

D M L U v

7. °SSS 8. AAS 9. ASA
D ' P 5 L
P e W\
G A Y A

....0.......l.....’i......."..........00'.........O......'.....l..'l...'.".m
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Practice 4-3 Triangle Congruence by ASA and AAS

Tell whether the ASA Postulate or the AAS Theorem can be applied
directly to prove the triangles congruent. If the triangles cannot be
proved congruent, write not possible.

s 4 Rﬁq 5 ¥ v 3. W -
[; N : xmﬂz
S % =
4. B D 5 G H 6. N P R s
M Q

: .
Fx

K L ,
7. ¥ v w 8. Z : A 9.  H D
N X
C : B
T Y X G F
10. Write a two-column proof. 11. Write a flow proof.
Given: LK = /M, KL = ML Given: £Q = £S, LTRS = LRTQ
Prove: AJKL = -APML Prove: AQRT = ASTR
J K Q R
% L/
2
A
M E T S
What else must you know to prove the triangles congruent for the
reason shown?
12. ASA - 13. AAS 14. ASA
A D K J L Q
B G F :
M £

m'....C...0'...I.'.O.Q..00.0.0....0..“..........0............0.0.........O..Q
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- Reteachi ng 4-4 ' ' - Using Congruent Triangles: CPCTC

i
0000000000000 00000090000000000000000000000000000CCR0CCCC00R0CC000000C00C0C00CRC0C0C0CCCOTS

' OBJECTIVE: Using triangle congruence and MATERIAI.S: None
CPCTC to prove that the parts of two triangles
are congruent

Example . ' - =

Write a two-column proof.r
Given: AB || DC, 4B = /D

Prove: BC = DA D C
Statements . Reasons

1. AB|| DC 1. Given :

2. LBAC = /DCA 2. Tf | lines, then alternate interior Zs are =.
XsB=/D 3. Given ' :

4. AC = AC - 4. Reflexive Property of =

5. AABC= ACDA 5. AAS Theorem

6. BC = DA 6. CPCTC

K

Complete the two-column proof. : A

1. Given:OK = Q_A,Q_B) bisects [.KQ
Prove: KB = AB o

. Statements : ‘Reasons
a ! 1. Given
2. /KOB=/A0B b._?7 _
£ ; * 3. Reflexive Property of =
4. AKBQ = AABQ d.._?_
5. KB = AB - 1
Write a two-column proof. :
2. Given: MN = MP, NO = PO 3. Given: ON bisects LJOH, 2] = LH
Prove: ZN = /P Prove;m = HN
M ' 5
pgl;?n ' T
o - I N B

.......‘..........‘........OQ.“..O.Q“..‘O..IQ.I...l.....(......'..'........lm
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Practice 4-4 : - UsinQ_Congiue.nf Triangles; CPCTC .
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Explain how you can use SSS, SAS, ASA, or AAS with CPCTC to prove
each statement true.

. ZAm T 2. HE = FG 3. ZK=/P
- B - = F : I\
= . @ - L M :
. , ; ; : N
AX ; - ﬁb
A D € _ H Kp
4, LQST = LSQR S ctls oW 6. ZA = AC
Q : R v ' Y b4
% S 5
7] w +
ke
T 3
X
8. JK =KL 9. /N=/Q
M N - P
J 123
K
L Ll
H R T Q
Write a Plan for Proof.
~10. Given: BD | AB,BD L DE,BC =CD 11. Given: FJ = GH, LJFH = LGHF
Prove: LA = LE , - Prove: FG = JH
5 ) - _ : F ‘ G
i
‘D E-

m,‘...O.......O...............Q0.0.‘............b'..‘....'..0......:‘.‘.'....0.0 2
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REteaChing 4-5 | : Isosceles and EQuiIat‘erai Triéngles

.......Q......Q...b.....'..O....‘..O....Q..............O......‘O...‘...........O..

OBIJECTIVE: Using and applying properties of MATERIALS: None®
isosceles triangles -~ : ,

Find m£ABE. B . C
Because AE = BE, m/ EAB = m/ABE. :
mLEAB + m/ABE + m,LAEB = 180 Triangle Angle-Sum Theorem 40° P
m.LEAB + m/ABE + 40 = 180 - Substitution _
m/EAB + m/ABE = 140  Subtraction Property of Equality E- F G
2m/ABE = 140 Substitution
m/ABE = 70 Division Property of Equality

|
Work with a partner to find the measures of the angles of quadrilateral
BDFE in the diagram above. :

1. Find the measures of the angles of ACBD and AFDG.

2. Use the Angle Addition Postulate to find m 2 BDF.

3. Use the Angle Addition Postulate to find mz EFC.

4. Use the Angle Addition Postulate to find m/ EBG.

5. Use the Polygon Interior Angle-Sum Theorem to find m/ BEF.
Find the measure of each angle.

6. m/BCA =

7. m.DCE

8. m/DEF

9. m/BED . - F
10. m£BAG o
11. m£LGAH

..........‘.Q..Q......O.....Ql...O......l..Q....O...‘.Q...C...Q._..'Q..'...‘..C
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P raCt;iCE-4-5 . ~ Isosceles and Equilateral Triangles

00 0000000000000 0000000000000000000000000000000000000000000000000000000C0CO0CRCCREORROIEOCEOEOITCTS
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Find the values of the variables.

3 s 3 ot
10° -
. 4. 5. 6. WXYZVisa

y regular polygon.

2x—-6

Complete each statement. Explain why it is true. .
10.

i

1.

SN
I

n

=
S
12. .
13. EC=_?_
14. TA= 2 : G I . C

95. HEm T ’ ¢

Given mLD = 25, find the measure of each angle.
6. 24B . EFAL W2 B DA
Find the values of x and y.

20. . ;M. Tt 2. s
" % 1 : < % i

4 iE : +

.l..00-.....Q..Q..0.Q.Q.ll.l..ll..'ﬁ’.'..,..Q......OQQ..O‘QQQO..Q.'.O!-OQ....
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‘ ReteaChing 4-6 ‘ Congruence in Right Triangles.

: OBJECI'I_VE: Proving triangles congruent by the MATERIALS: Ruler
HL Theorem -

Explain why AGFD = AEFD by the HL Theorem.

To prove two triangles congruent by the HL

Theorem, prove that: e ‘ G F E
1. They are right triangles. : 1. £GFD and £LEFD are right
: : angles. Therefore, AGFD and
AFEFD are right triangles.
2. Their hypotenuses are congruent. 2. GD = ED s given.
3. One pair of legs is =.. . 3. DF = DF by the Reflexive
' : Property of =. :

Exercises

Measure the hypotenuses and the length of one pair of legs to decide
whether the triangles are congruent by the HL Theorem. If the triangles
are congruent, state the congruence.

- L Q 2. N A G 3 T R
R S e T T - - M - o
Tell whether the HL Theorem can be applied to prove the triangles .
congruent, If possible, write the triangle congruence.
i & 5 6 R & u
: T t I
3 - s M N
; F ;
: 5 .
- D z w '
P § ' . g !
¥ L »
S i 2 -
' : : = ' ' K J
! T : H A e . -

H F

.........O....Q...........‘..........I.....O.C...’..-....0..0..‘........0.'0..“ ,
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Practice 4-6 ; 7 éonéruence in Right Triangles
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Write a iwo-column proof.

1. Given: AB L BC,ED L FE, AB = ED, AC = FD 2. Given: £P and /R are right angles, PS = OR

Prove: AABC = ADEF : Prove: APQS = ARSQ
lin P E i : P Q
& ] :
B Tt b .
.
S R
Write a flow proof.
3. Given:MJ L NK, MN = MK 4. Given:GI =TI, LGHI = LIHI
Prove: AMJIN = AMJIK Prove: AIHG = AIHT
- M . G H : J

What addltlonal information do you need to prove each pair of tnangles

congruent by the HL Theorem?
5. = B 6 X : Y y B E
,_l T
v , :
Y/ A C F D
, [
: A w w z
7 s : -
H : 9 L_ P 10. S T
L\ L\ ;
A\ - s @ o
G K J - v 7]
4. & W x "t : D 13. G H I
A B Y F : B
3

m..‘QOOO‘.‘QQ.‘Q‘..Q...‘.“.‘..‘I“C.O.‘OOOC“...‘O....O.........O‘.“‘C.QC“‘
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Geometry NAME

Worksheet — Congruent Triangles
Date HR

a) Determine whether the following triangles are congruent.

b) If they are, name the triangle congruence (pay attention to proper
correspondence when naming the triangles) and then identify the Theorem or
Postulate (SSS, SAS, ASA, AAS, HL) that supports your conclusion.

¢) Be sure to show any additional congruence markings you used in your reasoning.
d) If the triangles cannot be proven congruent, state ‘“not possible.”” Then given the
reason it is not possible.

B H
y NN
Q
3 . EAN
A D C -

Congruence: Congruence: Congruence:
AABD = A AEFG = A AEMN = A
Reason: Reason: Reason:
C H G
4) 5 w X 5) 4 6)
Y A

B D E F
Congruence: Congruence: Congruence:
ASTU = A AYZA = A ACDE = A

Reason: Reason: Reason:



7

Congruence:

AKJM = A

Reason:

100 ,

Congruence:

AXYZ = A

Reason:

13) 4

Congruence:
ASTV = A

Reason:

8)

Congruence:

ANPR = A

Reason:

11) p

G

Congruence:

ADEG = A

Reason:

14) W X

Congruence:
AWXY = A

Reason:

9)

Congruence:

ASTU = A

Reason:

12) H J

L M

Congruence:

AHJK = A

Reason:

Congruence:
ABCF = A

Reason:



G H N

16) H 18)
5 Q
a K L M

J K R
Congruence: Congruence: Congruence:
AGJK = A AKLP = A ANSQ=A
Reason: Reason: Reason:

T v

19) Ln_ R Q 20 21) W

xr\:z
= ST A v Y\J

A
Congruence: Congruence: Congruence:
ALMN = A ASTV =A AWXY = A
Reason: Reason: Reason:
G H

22)MNE 23) / 2) N__P R
J
c /

E £ K L M Q
Congruence: Congruence: Congruence:
ABCE = A AGHJ = A ANPM = A

Reason: Reason: Reason:



25) 26) 27) A
C B
i 4 X G F
Congruence: Congruence: Congruence:
ATUV =A ABCZ = A AEFG = A
Reason: Reason: Reason:

Use the given information to mark the diagram appropriately. Name the triangle
congruence (pay attention to proper correspondence when naming the triangles)
and then identify the Theorem or Postulate (SSS, SAS, ASA, AAS, HL) that would
be used to prove the triangles congruent. If the triangles cannot be proven
congruent, state ‘“not possible.”

B

28) ¢ 29) N M

D ] K L

Given: CD = E; ZB=/D Given: JN = LM ; NK = MK;

4N = ZM
Congruence: Congruence:
ACDE = A AJKN = A
Reason: Reason:
30) C D
S R
T
A B P Q

Given: AC = BD; AD = BC

Congruence:

AABC=A

Reason:

Given: @ and PR bisect each other

Congruence:
ARST = A
Reason:



32) Given: GH bisects ZEGF ;
' EG = FG

Congruence: AEGH = A

Reason:

Now choose one of the problems from 28-32 and create a flow chart proof. Then
transform your flow chart proof into a 2 column proof. Your ‘“given” will be the
“Given” from the problem and your “prove” will be the “Congruence” statement
you created.
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