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Topic 3
CONGRUENCE THROUGH TRANSFORMATIONS

Skills Practice

Name Date

I. Formal Reasoning in Euclidean Geometry
A. Provide a counterexample for each statement to demonstrate it is not true.

1. All birds can fly. 2. Allvegetables are green.
3. Allmammals walk on four legs. 4. All numbers divisible by 3 are odd.
5. All numbers are either even or odd. 6. All fractions can be written as

terminating decimals.

B. Write each statement as a conditional statement in the form “if p, then q.”

1. The measure of an angle is 90°. So, the 2. Three points are all located on
angle is a right angle. the same line. So, the points are
collinear points.

w

Two lines are not on the same plane. 4. Two angles are supplementary angles
So, the lines are skew. if the sum of their angle measures is
equal to 180°.
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C.

Two angles share a common vertex and 6. Aray divides an angle into two
a common side. So, the angles are congruent angles. So, the ray is an
adjacent angles. angle bisector.

Identify the hypothesis and the conclusion of each conditional statement.

If two lines intersect at right angles, then the lines are perpendicular.

If the sum of two angles is 180°, then the angles are supplementary.

If the sum of two adjacent angles is 180°, then the angles form a linear pair.

If the measure of an angle is 180°, then the angle is a straight angle.

If two lines are located in the same plane, then the lines are coplanar lines.

If the sum of two angle measures is equal to 90°, then the angles are complementary angles.
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D. Answer each question about the given conditional statement.

1.

Conditional statement: If the measure
of angle ABC is 45° and the measure of
angle XYZ is 45°, then £ABC =~ «XYZ.

What does it mean if the hypothesis is
false and the conclusion is true? What
is the truth value of the conditional
statement?

Conditional statement: If £1 and «2 are
two nonadjacent angles formed by two
intersecting lines, then they are

vertical angles.

What does it mean if the hypothesis is
true and the conclusion is true? What
is the truth value of the conditional
statement?
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Conditional statement: If the measure
of angle XYZ is less than 90°, then
angle XYZ is acute.

What does it mean if the hypothesis is
true and the conclusion is false? What
is the truth value of the conditional
statement?

Conditional statement: If the measure
of zLMN is 180°, then zLMN is a
straight angle.

What does it mean if the hypothesis is
false and the conclusion is false? What
is the truth value of the conditional
statement?
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Il. Triangle Congruence Theorems

A. Determine whether each pair of given triangles is congruent by SSS.

1. 2.
B J
) C
G H
F D
3
3 4.
B
M
R
G
y
D
M z
A
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5. 6.

C w N
m , > P
Q
T
Q
S
p S

B. Determine whether each pair of given triangles is congruent by SAS.

1. 2.
A C
I\ | |
B C
F
Y K D
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5. 6.
K
| \
L
P
: M
N
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C. Determine whether each pair of given triangles is congruent by ASA.

1. 2.
A N
Q P
B C
EVD S
R T
3. 4
P C K
Z
A G
Y
Q
D L
H B
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M
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J
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L
J
M
K

8 + MODULE 1: REASONING WITH SHAPES

© Carnegie Learning, Inc.



AMNP £ APQM

ABCE £ ADAF
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D. Determine whether there is enough information to prove that each pair of triangles is
congruent by SSS or SAS. Write the congruence statements to justify your reasoning.

2. AWXY L AZYX

w
30°
7 ft
30°
4
4. AHMZ AMKH
J K
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7.

10 -

APQR L ASTW
Q S
R
P w
ABDW £ ABRN
3m N
D
5m
B
5m
R 3
m =y
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AMAT £ AMHT
A

M T
H

DABC £ NAEDC
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E. Determine whether there is enough information to prove that each pair of triangles is
congruent by ASA or AAS. Write the congruence statements to justify your reasoning.

1. AABD £ ACBD 2. AEFG L AHJK
B F J
[
A B C
E H
K G
3. AMNQ Z APQN 4. NARSTL AWZT
N P w
T
s V4
M Q
R
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5. ABDM £ AHDM

D
55° | 55°
B 60° >H
60°
M
7. ADFG L pMT
D M T
[ T 65°
4 ft 4 ft
65°
F G J
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6.

AFGH £ AJHG

F J
G H
ARST £ AWXY

S
50°
R
3cm 700
70°
50° 3 m
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lll. Using Triangle Congruence to Solve Problems

A. Determine whether each pair of given triangles is congruent by SSS. Use the Distance
Formula and/or protractor when necessary.

TEKS G.2B, G.6B

1.
YA
B
\o) [~
‘\\
T A -
< - >
8 -6 ~4 =2 1°| 2 518 X
4 1F D
\\\
-4 ~
=6
\ 4
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YA

D

A

=)
<Y

~ |

=0
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=
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=

A

T O

>
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6. YA
[
N 8
T ——
| —— B
| ]
| =
— B!
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G
< = >
816 -4 -2 [ [214[6[8 | X
TP\\
\ I~
\ T~ ol
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l
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© Carnegie Learning, Inc.

18 + MODULE 1: REASONING WITH SHAPES



Topic 3
CONGRUENCE THROUGH TRANSFORMATIONS

B. Perform the transformation described on each given triangle. Then, verify that the triangles
are congruent by SSS. Use the Distance Formula and/or protractor when necessary.
TEKS G.2B, G.6B, G.6C

1. Reflect AABC over the y-axis to form AXYZ. Verify that AABC =~ AXYZ by SSS.

YA

A

<Y
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2. Rotate ADEF 180° clockwise about the origin to form AQRS. Verify that ADEF =~ AQRS by SSS.

YA

A
<Y

N
(=}
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Reflect AJKL over the x-axis to form AMNP. Verify that AJKL =~ AMNP by SSS.

YA

A

(=}

d= '\/(Xz _X1)2 + (- _-y1)2
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4. Translate AHMZ 10 units to the left and 1 unit down to form ABNY. Verify that AHMZ =~ ABNY
by SSS.

A

O
1
<Y
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Rotate AAFP 90° counterclockwise about the origin to form ADHW. Verify that AAFP =~ ADHW
by SSS.

YA

Y I
N0

A
<Y

T o

|
I
EAS
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24 -

6. Translate AACE 3 units to the right and 9 units up to form AJKQ. Verify that AACE =~ AJKQ by SSS.

YA

A

4
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Determine whether each pair of given triangles is congruent by SAS. Use the Distance
Formula and/or protractor when necessary.

Determine whether AABC is congruent to ADEF by SAS.

YA

A
<Y

INEY
(=]

Determine whether ACKY is congruent to ADLZ by SAS.

YA
4
I'\
| i \
/ S mEA /
| AN i
[
| \ /
< T,
18 -6 =4 =2 O |2 g1 X
| \| 7% \|/
Y
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3. Determine whether AFMR is congruent to AJQW by SAS.

YA
T N
N O —— g |7
e //
17
4 v
< g >
2111 yd X
-8 644 -2 . Z 0}
R .y
A
A [
- J
@ —$
l
\/

4. Determine whether AQRS is congruent to AXYZ by SAS.

YA
Q R
\ T
L~
\ 1
— | T
2
< A
Y n »
-8 -6 -4 -2 7 p. MR- X
—4
41
-
P
/' Q
o
Y
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5. Determine whether AJKL is congruent to AMNP by SAS.

YA
AY
P
L
/ N\, r
J N O
NG
N b
< A
Y n »
-8 -6 -4 2 7| |2 5 | 8 X
D
NG
N =4
NG A L
NWVIT=0
P
» -
N
T
Y
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6. Determine whether AATV is congruent to ADNP

by SAS.
YA
:
—
R /
O /
N\
N\ [/
1 N/
< lu A -
86 4 -2 0| 58| X
2 15
1
~ L
\ /
=0 \ I
_ \ !/
Y
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Perform the transformation described on each given triangle. Then, verify that the triangles
are congruent by SAS. Use the Distance Formula and/or protractor when necessary.

Reflect AABC over the y-axis to form AXYZ. Verify that AABC = AXYZ by SAS.

YA

o
Y
N

A
<Y

Translate ADEF 11 units to the right and 10 units up to form AQRS. Verify that ADEF = AQRS
by SAS.

00—
~

) p
N0y

A

<Y

N5

|
I
oS
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3. Reflect AJKL 180° counterclockwise about the origin to form AMNP. Verify that AJKL =~ AMNP
by SAS.

YA

A

<Y

INE
(]

=0

>N
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Reflect AAFP over the y-axis to form ADHW. Verify that AAFP =~ ADHW by SAS.

YA

Pl

I
£
|7

A
=)

<Y

=2- = \

I

—~
-

=0

7

CONGRUENCE THROUGH TRANSFORMATIONS: Skills Practice

31



Topic 3
CONGRUENCE THROUGH TRANSFORMATIONS

32 -

5. Translate AACE 4 units to the right
and 4 units up to form AJKQ. Verify
that AACE =~ AJKQ by SAS.

YA

X
00—

B
10 .|

A

N5

1
I
£y
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Rotate ABMZ 90° counterclockwise about the origin to form ADRT. Verify that ABMZ =~ ADRT
by SAS.

YA

0

N/

L —T"

A

<Y
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E. Determine whether each pair of given triangles is congruent by ASA. Use the Distance
Formula and/or protractor when necessary.

1. Determine whether AABC is congruent to ADEF by ASA.

YA

o
)
N

A
<Y

Mo

™
lwy ]

2. Determine whether ANPQ is congruent to ARST by ASA.

YA
[ /
é T
N
N
QO ‘\
N
b d
=
A4
2
< P >
-8 -6 4 2 7| 2 5 | 8 X
c —4
/ =&
/
// =0
/
/ -
D.
\4
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Determine whether AAGP is congruent to ABHQ by ASA.

YA
[ B
8 -
A
| 7
C
e
A /
7 bl
2 G
Y n »
816 4 2.0 2[4 68| X
-4
NN £
A\ Ry
NEEPY NN
Y

Determine whether ACKY is congruent to ADLZ by ASA.

YA

~

~——_
L~
N
L~
™~

A

<Y

)

T~
T
|
I

[us)
|
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5. Determine whether AFMR is congruent to A/QW by ASA.

YA
w
C ‘/
YV
)V
yd —
yap=ad
— 4
<t - >
-8 -6 4 27 2468 X
R T
I NN T~
5 “r ~ '4'4
“&L‘ /
1o
<
Y

© Carnegie Learning, Inc.

36 + MODULE 1: REASONING WITH SHAPES



6.

© Carnegie Learning, Inc.

Topic 3
CONGRUENCE THROUGH TRANSFORMATIONS

Determine whether AGHJ is congruent to AKLM by ASA.

YA
(&)
R
\ ~-_ 7
\ I'\\ L
\ \oJ T
i
/ I
pL -
\ pdk:
< \ A \ >
\ 0 \
& 4 27112/ 6\ 8 X
L //
J i1/ \
4
, \
M &
C —— — \
K
\
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F. Perform the transformation described on each given triangle. Then, verify that the triangles
are congruent by ASA. Use the Distance Formula and/or protractor when necessary.

1. Reflect AABC over the y-axis to form AXYZ. Verify that AABC = AXYZ by ASA.

YA

A
<Y

N
(=}

2. Rotate ADEF 90° clockwise about the origin to form AQRS. Verify that ADEF = AQRS by ASA.

YA

A
<Y

No
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Translate AHMZ 6 units to the right and 10 units up to form ABNY. Verify that AHMZ =~ ABNY
by ASA.

YA

A
<Y

(=}

ES

Reflect AAFP over the y-axis to form ADHW. Verify that AAFP = ADHW by ASA.

YA

—

A
<Y

No
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5. Rotate AACE 180° counterclockwise about the origin to form AJKQ. Verify that AACE = AJKQ

by ASA.
YA
N
4 A\
pd g A \
\

A

<Y

No

6. Reflect AJKL over the x-axis to form AMNP. Verify that AJKL = AMNP by ASA.

YA

\ ]
\
\ll
=

A
<Y

-3 -6 -4 -2 . 214 HR:]
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Determine whether each set of given triangles is congruent by AAS. Use the Distance Formula
and/or protractor when necessary.

Determine whether AABC is congruent to ADEF by AAS.

YA

A
<Y

=)

Determine whether AGHJ is congruent to AKLM by AAS.

YA

/

/!

A
<Y

=)
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3. Determine whether AAGP is congruent to ABHQ by AAS.

YA
l
~ 8
G I 0 B
[\ \ /
A\ T \ /
<« ; >
-4 -6 - —;_,,0 2 5 |8 X
/ \[ \/
/ \ 7T \/
-6 f
\4

4. Determine whether ACKY is congruent to ADLZ by AAS.

YA
\ N
\ ‘\\
\\ N
a
2
Y n »
86 -4 -2 ° 1274768 X
EC z
NCT \
-(_ ~N \\
B <
D
\/
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5. Determine whether AFMR is congruent to A/QW by AAS.

YA

R

A
<Y

T O

C
DD
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6. Determine whether ANPQ is congruent to ARST by AAS.

YA
P
pdl
Y4 \
Vi
A/ / |
A T , \
|
/ |
Pu f INEY 5
18 b -4 =2 .90 1 1 ¢ 81| X
‘ I =4
| _ \
T \\
/ _ N
NN\
v
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Perform the transformation described on each given triangle. Then, verify that the triangles
are congruent by AAS. Use the Distance Formula and/or protractor when necessary.

Reflect AABC over the y-axis to form AXYZ. Verify that AABC = AXYZ by AAS.

YA

A
L~

<Y

-8 -6 -4 -2 . 2 > \ 3

Translate ADEF 11 units to the left and 11 units down to form AQRS. Verify that ADEF ~ AQRS
by AAS.

YA
[
gl L
>
ar
T1IE E
816 4 -2 71246 8 X
=4
-6
I
\/
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3. Rotate AJKL 180° counterclockwise about the origin to form AMNP. Verify that AJKL = AMNP
by AAS.

YA

A

<Y

-8 -6 -4 -2 . 24 > | &

=)

4. Translate ACUP 9 units to the left and 4 units down to form AJAR. Verify that ACUP =~ AJAR
by AAS.

A
~—_
T |

<Y

[=)
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5. Reflect AAFP over the x-axis to form ADHW. Verify that AAFP =~ ADHW by AAS.

YA

A
<Y

INE}
(=]
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6. Rotate AACE 270° clockwise about the origin to form AJKQ. Verify that AACE = AJKQ by AAS.

YA

A
<Y

(=}
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I. Mark each diagram with the given information. State the congruence theorem that proves the
triangles in each diagram are congruent. If not enough information is given, name an example
of information that could be given for you to use to prove congruency. Explain your reasoning.

1. Given: VIW 2 XW 7%
Prove: AVYW ~ AXYW

4 v X
2. Given: CE is a perpendicular C
bisector of FD D
Prove: AFEC = ADEC
E
F
J
S o
3.%5 Given: zZWST ~ 2VUT, ST = UT S U
‘8 Prove: AWST = AVUT
5
—
[P}
B T
[P]
=)
=
O
©
w %
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4. Given: AABD is isosceles with AB ~ A
Prove: AMABC =~ AADC

5. Given: GH ~JK, Hl =~ KG
Prove: AGHK =~ AJKH

6. Given: PT RS, «PQT = «RQS
Prove: ATPQ =~ ASRQ
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