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We Like to Move It!
Translating, Rotating, and Reflecting Geometric Figures

Problem Set

Transform each given geometric figure on the coordinate plane as described.

1. Translate trapezoid ABCD 11 units to the right.
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2. Translate triangle EFG 8 units up. E
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3. Rotate rectangle HUKL 90° counterclockwise about the origin.
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4. Rotate triangle MNP 180° counterclockwise about the origin.
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5. Rotate trapezoid QRST 90° counterclockwise about the origin.
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6. Rotate parallelogram WXYZ 180° counterclockwise about the origin.
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7. Reflect triangle ABC over the y-axis.

8. Reflect parallelogram DEFG over the x-axis.
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9. Reflect trapezoid HJKL over the x-axis.
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10. Reflect quadrilateral MNPQ over the y-axis.
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Determine the coordinates of each translated image without graphing.

11.
12.
13.
14.

15.

ﬁ 16.

The vertices of triangle ABC are A (5, 3), B (2, 8), and C (—4, 5). Translate the triangle 6 units to the
left to form triangle A’ B’ C'.

The vertices of triangle A’ B’ C’ are A’ (—1, 3), B’ (—4, 8), and C’' (—10, 5).

The vertices of rectangle DEFG are D (-7, 1), E (-7, 8), F (1, 8), and G (1, 1). Translate the rectangle
10 units down to form rectangle D' E' F' G'.

The vertices of rectangle D' E' F' G’ are D' (=7, —9), E' (-7, —2),F (1, —2),and G’ (1, —9).

The vertices of parallelogram HJKL are H (2, —6), J (3, —1), K (7, —1), and L (6, —6). Translate the
parallelogram 7 units up to form parallelogram H" J" K’ L.

The vertices of parallelogram H' J' K' L’ are H' (2,1), J’ (3, 6), K’ (7, 6), and L’ (6, 1).

The vertices of trapezoid MNPQ are M (=6, —5), N (0, —5), P (—1, 2), and Q (—4, 2). Translate the
trapezoid 4 units to the right to form trapezoid M’ N' P' Q'.

The vertices of trapezoid M’ N’ P’ Q' are M’ (—2, —5), N’ (4, —5), P’ (3, 2), and Q' (0, 2).

The vertices of triangle RST are R (0, 3), S (2, 7), and T (3, —1). Translate the triangle 5 units to the left
and 3 units up to form triangle R’ S’ T".

The vertices of triangle R’ S’ T" are R’ (—5, 6), S’ (—3, 10), and T’ (—2, 2).

The vertices of quadrilateral WXYZ are W (—10, 8), X (=2, —1), Y (0, 0), and Z (3, 7). Translate the
quadrilateral 5 units to the right and 8 units down to form quadrilateral W’ X' Y’ Z'.

The vertices of quadrilateral W’ X" Y’ Z’" are W’ (-5, 0), X’ (3, —9), Y’ (5, —8), and Z’ (8, —1).

Determine the coordinates of each rotated image without graphing.

17.

18.

The vertices of triangle ABC are A (5, 3), B (2, 8), and C (—4, 5). Rotate the triangle about the origin
90° counterclockwise to form triangle A’ B’ C'.

The vertices of triangle A’ B’ C’ are A’ (=3, 5), B’ (—8, 2), and C’ (—5, —4).

The vertices of rectangle DEFG are D (-7, 1), E (-7, 8), F (1, 8), and G (1, 1). Rotate the rectangle
about the origin 180° counterclockwise to form rectangle D' E' F' G'.

The vertices of rectangle D' E' F' G" are D' (7, —1), E’ (7, —8), F' (—1, —8), and G’ (—1, —1).
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19. The vertices of parallelogram HJKL are H (2, —6), J (3, —1), K (7, —1), and L (6, —6). Rotate the
parallelogram about the origin 90° counterclockwise to form parallelogram H" J' K" L'.

The vertices of parallelogram H' J' K’ L' are H’' (6, 2),J’ (1,3), K’ (1, 7) and L’ (6, 6).

20. The vertices of trapezoid MNPQ are M (=6, —5), N (0, —5), P (—1, 2), and Q (—4, 2). Rotate the
trapezoid about the origin 180° counterclockwise to form trapezoid M’ N' P’ Q'.
The vertices of trapezoid M’ N’ P’ Q' are M’ (6, 5), N’ (0, 5), P’ (1, —2), and Q' (4, —2).

21. The vertices of triangle RST are R (0, 3), S (2, 7), and T (3, —1). Rotate the triangle about the origin

90° counterclockwise to form triangle R’ S’ T".
The vertices of triangle R’ S’ T" are R’ (—3, 0), S’ (—7,2),and T’ (1, 3).

22. The vertices of quadrilateral WXYZ are W (—10, 8), X (=2, —1), Y (0, 0), and Z (3, 7). Rotate the
quadrilateral about the origin 180° counterclockwise to form quadrilateral W' X" Y’ Z'.

The vertices of quadrilateral W’ X" Y’ 2’ are W’ (10, —8), X’ (2,1), Y’ (0, 0), and Z’ (—3, —7).

Determine the coordinates of each reflected image without graphing.

23. The vertices of triangle ABC are A (5, 3), B (2, 8), and C (—4, 5). Reflect the triangle over the x-axis

to form triangle A’ B’ C'.
The vertices of triangle A’ B’ C" are A’ (5, —3), B’ (2, —8), and C’ (—4, —5).

24. The vertices of rectangle DEFG are D (=7, 1), E (-7, 8), F (1, 8), and G (1, 1). Reflect the rectangle

over the y-axis to form rectangle D' E' F' G'.
The vertices of rectangle D' E' F' G’ are D’ (7,1), E’ (7, 8), F' (—1, 8), and G’ (—1, 1).

25. The vertices of parallelogram HJKL are H (2, —6), J (3, —1), K (7, —1), and L (6, —6). Reflect the

parallelogram over the x-axis to form parallelogram H' J' K’ L'.
The vertices of parallelogram H' J' K' L' are H' (2, 6), J’ (3,1), K’ (7, 1), and L' (6, 6).

26. The vertices of trapezoid MNPQ are M (—6, —5), N (0, —5), P (=1, 2), and Q (—4, 2). Reflect the

trapezoid over the y-axis to form trapezoid M' N’ P’ Q'.
The vertices of trapezoid M’ N’ P’ Q" are M’ (6, —5), N’ (0, —5), P’ (1, 2), and Q' (4, 2).
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27. The vertices of triangle RST are R (0, 3), S (2, 7), and T (3, —1). Reflect the triangle over the x-axis to
form triangle R’ S’ T'.
The vertices of triangle R’ S’ T' are R’ (0, —3), S’ (2, —=7),and T’ (3, 1).

28. The vertices of quadrilateral WXYZ are W (—10, 8), X (—2, —1), Y (0, 0), and Z (3, 7). Reflect the
quadrilateral over the y-axis to form quadrilateral W' X" Y’ Z'.

The vertices of quadrilateral W’ X" Y’ Z’" are W’ (10, 8), X’ (2, —1), Y’ (0, 0), and Z’ (=3, 7).
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Hey, Haven't I Seen You Before?
Congruent Triangles

Problem Set

Identify the transformation used to create AXYZ on each coordinate plane. Identify the congruent angles
and the congruent sides. Then, write a triangle congruence statement.

1. y Triangle BCA was reflected over the x-axis to
A create triangle XYZ.
8 1 A - -
6 N BC=XY,CA=YZ,andBA =XZ; LB = /X,
p C LC=LY,and LA= LZ.
o| | B [0)
ABCA = AXYZ
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2. y Triangle DFE was translated 5 units to the left E

A and 11 units up to create triangle XYZ.
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\l 14 LF=/Y,and LE= /Z.
- ADFE = AXYZ
8 6 4 2 02 4.6 .8 °%

2I'p

AN
\

P \

° \

o]

Chapter 5 Skills Practice w 521



LESSON %4 Skills Practice

page 2

3 y
A
8
6
Vil
2
‘_8 _() —4 -2 0 Z g
Z N
\ |/,
6
\|/
8
Y
4 y
A
8
B D .
Ay 4
N

N

Y

A
|
o
|
o
|
A
-
| =
N
N
o
N}

IS

[e))

[e¢]

Triangle MPT was rotated 180°
counterclockwise or clockwise about the origin
to create triangle XYZ.

MP =XY,PT =YZ,and MT =XZ; /M = /X,
LP=/Y,and £T = £Z.

AMPT = AXYZ

Triangle BND was translated 10 units to the right
to create triangle XYZ.

BN =XY,ND =YZ,andBD =XZ; /B = /X,
/(N=/Y, and /D = /Z.

ABND = AXYZ
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5. y Triangle AWF was reflected over the x-axis to
A create triangle XYZ.
X 6 AW = XY, WF =YZ, and AF = XZ; LA = /X,
4 LW= /Y, and LF = /Z.
zZ | |,
AAWF = AXYZ
8 6 4 2 Jo 24 68 %
F1T°
A 6
w Y
6. y Triangle QMR was rotated 90° counterclockwise
A about the origin to create triangle XYZ.
6 /Z QM =XY,MR =YZ,and QR =XZ; £Q = /X,
4 P LM=LY,and LR = LZ.
. AQMR = AXYZ E
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Triangle GNR was rotated 90° counterclockwise
about the origin to create triangle XYZ.

GN =XY,NR =YZ,andGR =XZ; 4G = /X,
/(N=/Y,and LZR=/Z.

AGNR = AXYZ

Triangle HWF was translated 11 units to the left
and 8 units up to create triangle XYZ.

HW =XY,WF =YZ,and HF =XZ; LH = /X,
LWe=ysY,and LF=/Z.

AHWF = AXYZ
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9 y Triangle VTA was reflected over the y-axis to
r A create triangle XYZ.
A 8 T~z
\ / <
N\ e / VI =XY,TA =YZ,and VA =XZ; LV = /X
NN - /7 o =TYs,an e - ’
NN\ 4 yd £LT=/Y,and LA = /Z.
N\ /A
v AVTA = AXYZ
=8 6 4 2 o2 4 6 8%
Y
10. y Triangle GBM was rotated 180° clockwise or
A M counterclockwise about the origin to create
8 N triangle XYZ.
A \\\
© AN e -
4 N GB =XY,BM =YZ,and GM = XZ; LG = /X,
R G /B=/Y,and LM = /Z.
118
=8 6 4 =2 [0 2 4 .6 8% AGBM = AXYZ
U 4
\\ A
\\\ o
NG| -8
V4 Y

Chapter 5 Skills Practice = 52b



LESSON %4 Skills Practice page 6

List the corresponding sides and angles, using congruence symbols, for each pair of triangles
represented by the given congruence statement.

11. AJPM = ATRW
JP=TR,PM =RW,andJM =TW; £J = /T, P = /R, and LM = £ W.

12. AAEU = ABCD
AE =BC,EU =CD, and AU =BD; /A= /B, /E= /C,and 2U = /D.

13. ALUV = AMTH
LU=MT,UV=TH,andLV =HM; £L = /M, £U = £T,and 2V = LH.

14. ARWB = AVCQ
RW =VC,WB =CQ,andRB=VQ; Z/R=+,V, /W= £C,and 4B = ~Q.

15. ATOM = ABEN
TO =BE,OM =EN,and TM =BN; £T= /B, /0 = /E,and ZM = /N.

ﬁ 16. AJKL = ARST

JK =RS,KL =ST,andJL =RT; £J= /R, /K= £S,and £L = /T.

17. ACAT = ASUP
CA =SU,AT =UP,andCT =SP; /C= /S, /A= sU,and LT = £P.

18. ATOP = AGUN
TO =GU,OP =UN,and TP =GN; £T= /G, L0 = £U, and 2P = /N.
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It's All About the Sides
Side-Side-Side Congruence Theorem

Vocabulary

Define the term in your own words.

1. Side-Side-Side (SSS) Congruence Theorem

The Side-Side-Side (SSS) Congruence Theorem states that if three sides of one triangle are
congruent to the corresponding sides of another triangle, then the triangles are congruent.

Problem Set

Determine whether each pair of given triangles are congruent by SSS. Use the Distance Formula and
a protractor when necessary.

1. y AB=DE =3
A AC=DF =7
8 B
S| T~ d =X, = x,P + (v, = )
™~
414 c BC=+(9—-2F+(4-7)p
2 BC = 7% + (-3)
T8 6 4 2 4.6 8% BC =v49 +9
2 F ) BC =58 ~ 7.62
4 N
\ ~
6 ™~ E d=\/(X2_X1)2+(y2_y1)2
o EF = (1 — 82 + (-3 — (—6))?
Y EF = (=72 + 32
EF =49 + 9
EF = /58 =~ 7.62
BC = EF

The triangles are congruent by the
SSS Congruence Theorem.
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GH=KL=5
HJ =6,LM =5,HJ # LM

d =X, — X, + (¥, — ¥,
GJ=(-3—-(-8)2+ (8 —2p
GJ = V52 + 62
GJ =25+ 36
GJ = V61 ~ 7.81

d =, =X+, =¥\
KM = /(3 — 8P + (—8 — (—=3)P
KM = \(=5)2 + (-5)?

KM =25 + 25
KM = V50 =~ 7.07

GJ # KM
The triangles are not congruent.
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AD =BG =6

d= \/(Xz =X, P+ Y, =y, )

DM = (=3 — (=8) + (=5 — (-3)]
DM = /52 + (—2)

DM =25 + 4

DM = V29 =~ 5.39

d= \/(Xz _)(1)2 + (Y, _y1)2
GR=+(2-772+ (4 -3)
GR =(-52+12
GR=V25+1
GR =26 ~ 5.10
DM # GR

d= \/(Xz _)(1)2 T (¥, _y1)2

AM =[-8 = (=8)F + (=5 — (-9)]?
AM = V52 + 42

AM =25 + 16

AM = V41 = 6.40

d= \/(Xz =X P+ Y, =Y,
BR=V(2-7?2+(4—-9)
BR = (=5)? + (=5)?
BR =25+ 25
BR = 50 =~ 7.07
AM +# BR
The triangles are not congruent.
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MN = XY =8

d=\/(X2_X1)2+ (yz_y1)2
NP = (6 — 3)2 + (7 —3)
NP = V32 + 42
NP =9 + 16
NP =425 =5

d= \/(Xz _X1)2 + (¥, _y1)2

YZ = (-6 — (=3)P + (-7 — (-3)?

YZ = (=8P + (47
YZ=19 +16
YZ=+V25=5

NP =YZ

d=\/(X2—X1)2 + (Y, _y1)2
MP = /(6 — (=5)) + (7 — 3)?
MP =112 + 42
MP =121 + 16
MP = 137 =~ 11.70

d= \/(Xz _)(1)2 T (Y, _y1)2
XZ =+/(—6 =52 + (=7 — (—3))?
XZ = (112 + (—4)2
XZ=+V121 + 16
XZ =137 = 11.70
MP = XZ

The triangles are congruent by the
SSS Congruence Theorem.
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d= \/(Xz _X1)2 + (¥, _y1)2
CP = \/(—9 —(=7))P+ (-6 —8)?

CP = V(=27 + (—14F
CP = V4 + 196

CP =200 =~ 14.14

d= \/(Xz _)(1)2 + (Y. _y1)2
SW = (2 -4)>+ (8 — (—6))
SW = (—2) + (142
SW =4 + 196
SW = V200 =~ 14.14
CP =SW

The triangles are congruent by the
SSS Congruence Theorem.

d= \/(Xz _)(1)2 T (V2 _y1)2
CM = (-4 — (=7)? + (6 — 8)]
CM = /32 + (—2)
CM=+V9+4
CM =13 = 3.61

d= \/(Xz =X+, =Y,
SQ =7 — 42+ (-4 — (—6))?
SQ=+3+22

SQ=V9+4
SQ = V13 = 3.61
CM = SQ

d= \/(xz _X1)2 T, _y1)2
MP = /(-9 — (—4)? + (—6 — 6)2
MP = \(-5)2 + (—12)?
MP =25 + 144
MP =169 =13

d= \/(Xz _X1)2 + (Y, _y1)2
QW =(2 =77 + (8 — (—4))?
QW = V(-5p + 122
QW = V25 + 144
QW =169 =13
MP = QW
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d= \/(Xz _)(1)2 + (Y, _y1)2
NQ =+[(-7—(-6)2+(2-7)F

NQ = (=1 + (=5)2
NQ=+v1+25

NQ =26 = 5.10

d =, =X+ (¥, — ¥,
RT = (-5 — (=4)F + (-3 — (-8
RT = (-17 + 5
ﬁ RT=+vi+25
RT = V26 =~ 5.10
NQ = RT

The triangles are congruent by the
SSS Congruence Theorem.

d= \/(Xz _X1)2 TV, _y1)2
NP = (4 — (=6)2 + (5 — 7)]
NP = {102 + (-2)
NP =100 + 4
NP = {104 =~ 10.20

d= \/(Xz — XYy
RS = (6 — (-4)F + (-6 — (-8)F

RS =102 + 22
RS =100 + 4
RS =104 ~ 10.20
NP = RS

d= \/(Xz _X1)2 + (v, _y1)2
PQ=+(-7—-42+ (2 — 57

PQ = V(—11)2 + (=3
PQ=+v121+9

PQ = V130 =~ 14.40

d= \/(Xz _X1)2 TV, _y1)2
ST =+(-5 — 6P + (—3 — (—6))?
ST=V(-11Pp + 3
ST=V121 +9

ST = V130 ~ 14.40
PQ = ST
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Perform the transformation described on each given triangle. Then, verify that the triangles are congruent
by SSS. Use the Distance Formula and a protractor when necessary.

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

y AB = XY =12
A BC=YZ=5
A
6 d =X, = X, + (¥, = ¥,
\ 4 / AC =(—4 — (—9)2 + (-6 — 6)2
\ 2 / AC = V57 ¥ (=127
T8 % 2 2 [0 2 4 g X AC =25 + 144
\ 2 / AC =169 = 13
\ 4 /
B C 6 z d=x, =X+ ¥,y
8 XZ=+(4—-972+ (-6 — 6)
Y XZ = (=52 + (—-12)
XZ =25+ 144
XZ =169 =13
AC = XZ

The triangles are congruent by the

SSS Congruence Theorem. E
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8. Rotate ADEF 180° clockwise about the origin to form AQRS. Verify that ADEF = AQRS by SSS.

y DE=QR=5
4 EF=RS =4
\\ f d=\/(x2—x1)2+(y2—y1)2
N DF = /(-2 — (-6)P + (2 —7)
- 2 DF = 4% + (-5
T8 6 4 2 T e X DF = 16 + 25
: C DF = V41 =~ 6.4
4 \\
6 ) d=\/(x2—x1)2+(y2—y1)2
8 QS =+(2-62+(-2-(-7)P
Y QS = (-42 + 5
QS =16 + 25
QS =V41 =~6.4
DF = QS

The triangles are congruent by the
SSS Congruence Theorem.
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9. Reflect AJKL over the x-axis to form AMNP. Verify that AJKL = AMNP by SSS.

@

D

N

N

A

Y

N

S

D

@

JK=MN=7

d= \/(Xz _X1)2 + ¥, _y1)2
KL =+(5 — 97 + (-8 — (-5)P

KL = (—4)* + (=3)?
KL=+v16+9
KL=+25=5

d= \/(Xz — XY,y
NP = (5 — 9)? + (8 — 5)2

NP = +[(—4)2 + 32
NP =16 + 9
NP =+25=5
KL = NP

d= \/(Xz — XY,y
JL = /(56 — 22 + (—8 — (—5))?

JL = {32 + (=3)?
JL=+v9+9

JL =18 =~ 4.24

d= \/(Xz _X1)2 + (Y2 _y1)2
MP = (5 —2)? + (8 — 5)2

MP = /3% + 32
MP =49 +9
MP = {18 =~ 4.24
JL = MP

The triangles are congruent by the
SSS Congruence Theorem.
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10. Translate AHMZ 10 units to the left and 1 unit down to form ABNY. Verify that AHMZ = ABNY

by SSS.

o]

D

IS

N

A

\6

Y

//.l\
N

LT
IS

[e))

[e¢]

MZ =NY =10

d =X, = X+ (v, = ¥,)
HM = (7 — 4)2 + (5 — 3)
HM = {3 + 22
HM =9 + 4
HM = {13 =~ 3.61

d =X, = X0 + (¥, ~ ¥,/
BN =+[(-3 — (—6) + (4 — 2
BN = 3+ 2°
BN =49 +4

BN = V13 =~ 3.61
HM = BN

d =X, = X} + (v, = ¥,
HZ = (7 — 47 + (-5 — 32
HZ = /32 + (—8)

HZ =9 + 64

HZ = V73 =~ 8.54

d =X, = X} + (v, = ¥y)
BY =(-3—(—-6)P+ (-6 —2)
BY = 3%+ (—-8)

BY =9 + 64
BY =73 =~ 8.54
HZ = BY

The triangles are congruent by the
SSS Congruence Theorem.
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Name Date

11. Rotate AAFP 90° counterclockwise about the origin to form ADHW. Verify that AAFP = ADHW
by SSS.

y d =6, = x)2+(y, -y,
AF =\2—-37 +(2-9)
[N AF = (=1 + (=7p
N AF =1 +49
[ —F AF =50 ~ 7.07

@

N

IS

=

/
/
\

A
Y
x

d=4/lx, = x2+(y,—y,)?
DH = \[(-2 — (=9))> + (2 — 3)2
DH = 7% + (—1)
DH =49 +1
DH = /50 =~ 7.07
AF = DH

B

D

[ee]

d = o, = x ) + (v, = yF

d = b, = xP +{y, = 1,
AP =9 — 372 + (4 — 9)

FP =19 —27 + (4 -2

— 2 Y~V
AP =6 +(-9) FP =72+ 2
AP = 36 + 25 FP =49 + 4

AP =61 =~ 7.81 FP = \53 ~ 7.8

d = b, =X+ 0, — ¥
DW = (=4 = (=9)F + (@ — 3F

d = b, = XV + (v, = )’
HW = (=4 = (~2)F + (© - 27

DW = 5% + 62 HW = (=27 + 72
DW = 25 + 36 HW = V4 + 49
DW = V61 ~ 7.81 HW = 53 =~ 7.28
AP = DW FP = HW

The triangles are congruent by the SSS
Congruence Theorem.
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@

D

o
|

A
Y
>

[¢)]

o
O
\

d =, = x )+ (y, =y,
AE = /(2 — (-8))> + (-8 — (—3))?
AE = 107 + (-5
AE =100 + 25
AE =125 =~ 11.18

d = \/(Xg - X1)2 + (y2 _.y1)2
JQ=\B-(=5)2+( —6)

JQ = 107 + (~5F

JQ =100 + 25
JQ =+v125 =~ 11.18
AE =JQ

The triangles are congruent by the SSS
Congruence Theorem.

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

d=ylx, = x2+(y,—y)
AC = (-6 — (—8)2 + (-7 — (—3)p
AC =22 + (—4)?
AC =4 +16
AC = V20 =~ 4.47

d=qx, = x2 +(y, =y,
JK=1(-3—-(-5)2+@2-6)
JK =22 + (-4
JK =4 +16
JK =20 =~ 4.47
AC = JK

d=qlx, = x2 +(y, — ¥,
CE=\2-(-6)2+ (-8 — (-7)
CE = 82 + (-1)?
CE=+64+1
CE = /65 ~ 8.06

d=qlx, = x2 +(y,— ¥,
KQ=+5-(-3)2+ (1 —2?
KQ = 8 + (-1
KQ=+V64+1
KQ = V65 ~ 8.06
CE =KQ
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Make Sure the Angle Is Included
Side-Angle-Side Congruence Theorem

Vocabulary

Describe how to prove the given triangles are congruent. Use the Side-Angle-Side Congruence Theorem
in your answer.

1. y
A
A 8
\\
\\ °
C B [”
=8 6 4 =2 |02 4 .6 8%
2 z
8 AN
Y
The Side-Angle-Side Congruence Theorem states that if two sides and the included angle
of one triangle are congruent to the corresponding two sides and the included angle of a second
triangle, then the triangles are congruent. In the triangles shown, AC = XZ = 4, and BC = YZ = 6.

The included angle (£C) between AC and BC is congruent to the included angle (£.Z) between XZ
and YZ, because m£C = m£Z = 90°. Therefore, AABC = AXYZ according to the SAS
Congruence Theorem.
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Problem Set

Determine whether each pair of given triangles are congruent by SAS. Use the Distance Formula and a
protractor when necessary.

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

y AB =DE =5
A y BC =EF =7
8 C m/B = mLE = 90°
N
6 \\ The triangles are congruent by the SAS
4 AN Congruence Theorem.
5| | B [o)
8 6 4 2 |0 2 4. 68~
N\ 4
\ il
A\ 6
AN
\\ Q
= D Y

y KY=LZ=6

L Z d =/, = x) +(y,—y,)

CY =(-9 — (-7))? + (-4 — 8)
[\ ‘ CY = (=2 + (-12°

CY =4 +144

CY =148 =~ 12.17

—
" =
~L_

N

—
_—

—
~—_

©
|
o
|
|
S
o
N
o
Y
>

N

A
——_ |

//
~_

IS

Y d= b, —x2+(y,—y)
DZ =+/(8 — 52+ (7 — (-5)p
DZ = 3% + (12

DZ =9 + 144

msY = 81°, msZ = 76° DZ = V153 =~ 12.37

meY #msZ CY #DZ

The triangles are not congruent.

[¢))

[e¢]
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Name

Date

3. Determine whether AFMR is congruent to AJQW by SAS.

y FR=JW=7
A
N d =, = x )+ (y,—y,)
6 —— v FM = /(4 = (7)) + (6 — 4)
dul ‘L FM = V117 + 22
A W
s » FM =121 + 4
“ %6 & 2 02 476 § % FM = V125 ~ 11.18
A 2 A
n 4 // _
;/ et d= \/(XQ - X1)2 + (y2 - y1)2
Lo JQ = (=3 =8P + (=7 = (-5
Q
8 JQ = /(=112 + (-2
Y JQ=+V121 +4
msF=msJ=1007 JQ = V25 ~ 11.18
The triangles are congruent by the SAS FM = JQ
Congruence Theorem.
4. Determine whether AQRS is congruent to AXYZ by SAS.
y QR = XY =12
A
Q 8 R d=x, = x 2+ (y,—y,0
A //
\ P RS = /(-5 — 6)2 + (3 — 7)2
\ 7]
— " RS = \[(=11)% + (—4)2
S o
2 RS =121 + 16
8 6 42 Jo 2 4.6 8% RS = V137 =~ 11.70
4 Z d —_ — 2 —_ 2
NP> =0, —x)2+ (v, — ¥)
red
e ant YZ =B~ (~7F + (=4~ (-8)F
7= : X YZ =10+ &
Y
YZ =100 + 16
m/ZR = 20°, mLY = 22° YZ =116 = 10.77
m/ZR #m.Y RS #YZ

The triangles are not congruent.
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5. Determine whether AJKL is congruent to AMNP by SAS.

A
Y

N

/
[¢))

d =46, —x)2+(y,—y,)
JK =(-6 — (-9)2 + (9 — 7)2
JK =32 + 22
JK=V9+4
JK =13
JK =~ 3.61

d =, = x )+ (y,— ¥y,
MN = (=6 — (=3)2 + (-9 — (7))
MN = (=37 + (—2)
MN =9 + 4
MN = V13
MN =~ 3.61
JK = MN

d = b, =X+ 0, = ]
KL =(=3 = (6)" + 3 — 9P

KL = {3 + (—6)2

KL =9 + 36
KL = 45
KL =~ 6.71

d=qlx, = x2 +(y, — ¥,
NP = /(=9 — (—6))? + (-3 — (—9))?
NP = \/(-3)2 + 62
NP =9 + 36
NP = V45
NP =~ 6.71
KL = NP

m/ZK = m«N = 83°

The triangles are congruent by the SAS
Congruence Theorem.
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Name

Date

6. Determine whether AATV is congruent to ADNP by SAS.

[e]

»

N

N

A

Y

N

B

]

\\‘

o]

d=qx, = x )+ (y,— y,?
AT=8—-22+ (9 —7)
AT =62 + 22
AT =36 + 4
AT =40
AT =~ 6.32

d=bx, = x)+(y, =y,
DN = /(9 — 42 + (-2 — (—4)?
DN = V5% + 22
DN =25+ 4
DN = V29
DN =~ 5.39
AT # DN

d=qlx, = x2 +(y, — ¥,
TV=+(6—-82+ (2— 97
TV = (=27 + (=77
TV=14+49

TV =53

TV ~7.28

d =0, —x)?*+ (y, — ¥,
NP = (7 — 9) + (-9 — (—2))?
NP = (=27 + (=7
NP = V4 + 49
NP = /53
NP =~ 7.28
TV =NP

m4T = 56°, msN = 52°
m4T # m4LN

The triangles are not congruent.
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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 a protractor when necessary.

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

y

A

A Bl |g

D

IS

A

Y

N

IS

D

[e¢]

AB=XY =5

AC=XZ=5

m4LA =m4sX = 90°

The triangles are congruent by the SAS
Congruence Theorem.

8. Translate ADEF 11 units to the left and 10 units down to form AQRS. Verify that ADEF = AQRS by SAS.

o]

[©]

N
e

n

A

Y

N

]

[e5]

EF=RS =6

d =, —x )+ (y,— y,)
DF =B —-42+ (4 -7)7
DF = (=17 + (~37
DF=J1+9
DF =10 ~ 3.16

d = o, = X+ v, =y
Qs = (=8 = (7)) + (=6 — (-3
QS = /(=1 + (=3)

QS=V1+9
QS =10 = 3.16
DF = QS

m4LF=m4sS =72°

The triangles are congruent by the SAS
Congruence Theorem.
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Name

Date

9. Rotate AJKL 180° counterclockwise about the origin to form AMNP. Verify that AJKL = AMNP by SAS.

10.

y
A
8
6
N M
4 —1]
//}
L— D)
P
8 6 4 2 [02. 4.6 .8 °%
5 L
A-///
//
J 5 K
8
Y

msZK =m+«N = 135°

The triangles are congruent by the SAS
Congruence Theorem.

JK=MN =1

0

d=4/b, = x)* + (y, = y,>

KL =& = 57 + (-2 = (-9

KL = 3% + 3
KL=1v9+9

KL =18 =~ 4.24

d =0, = x)2+(y,—y,)?

NP = (-8 —

(=9)y + (2 — 5

NP = \[(=3) + (=3)

NP =+9 +9

NP =18 =~ 4.24

KL = NP

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

y
A
H Dl g | 1A F
| / A \ \
| / ° \ \
| / 4 \
| / - \ \
| o \
/ c \
5 5 4 =2 o 2 4 > X
11/ 5 \
| © \
I/ 4 A\ [
1/ ” \
[/ o \ |
I/ ° \
w 8 P

m4F =m/H = 97°

The triangles are congruent by the SAS
Congruence Theorem.

AF =DH =4

FP =@ —7) + (—8 — 8)

FP = {22 + (—16F

FP = V4 + 256
FP = 260 ~ 16.12

d =46, = x)2+(y,—y,?

HW = /(-9 — (=7))2 + (-8 — 8)
HW = {/(=2)% + (-16)

HW = V4 + 256

HW = V260 ~ 16.12

FP = HW
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11. Translate AACE 4 units to the right and 4 units down to form AJKQ. Verify that AACE = AJKQ by SAS.

>
>

[
I

|
NES
|

|
I\i ,J>

|

[

|

{If

A

Y

N

D

@

d=,/x, = x)2+(y, - y,2
AC =5 = (<92 + (7 — 8)

AC = i# ¥ (-1)

AC =196 + 1
AC =197
AC =~ 14.04

d =, —x)2+(y,-y,)
JK =9 — (-5) + (3 — 4)
JK = 142 + (1)

JK =196 +1
JK =197
JK ~14.04
AC = UK

d =, = x)+(y,—y,)
AE = /(=8 — (—9))2 + (6 — 8)
AE =17+ (=27
AE=V1+14
AE =5
AE =~ 2.24

d = b, =X+ 0, = V]
JQ = (=4 = (5 + @ = 47

JQ = 17+ (27

JQ=V1+4
JQ =+5
JQ =~ 2.24
AE =JQ

msA =msd = 59°

The triangles are congruent by the SAS
Congruence Theorem.
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12. Rotate ABMZ 90° counterclockwise about the origin to form ADRT. Verify that ABMZ = ADRT by SAS.

y d =, —x)*+ (y, — y,)?
R A B BM = /(9 — 22 + (7 — 9
4 BM = {77+ (27
BM =49 + 4
BM = V53
b BM ~ 7.28

[e o)

N\ |/

N | ] L —

Y
x

N

d=qbx,—x)+(y,—y,)
DR = (-7 — (-9)? + (9 — 2
DR =22+ 72
DR =4 + 49
DR = V53
DR ~ 7.28
BM = DR

S

D

[e o)

d=qbx,—x)+(y,—y,)
MZ =8 —-92+ 3 —7)2
MZ = [(-6)* + (—4
MZ =36 + 16
MZ = 52
MZ ~ 7.21

d=qbx,—x)+(y,—y,)
RT=(-3—(-7)2+ (3 —9)
RT = 4% + (—6)
RT =16 + 36
RT =52
RT =~ 7.21
MZ = RT

m/ZM = m+sR = 50°

The triangles are congruent by the SAS
Congruence Theorem.
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Determine the angle measure or side measure that is needed in order to prove that each set of triangles
are congruent by SAS.

13. In AART, AR =12,RT = 8,and mZR = 70°. In ABSW, BS = 12, and m4S = 70°.
SW=28

14. In ACDE,CD = 7,and DE = 11.In AFGH, FG = 7,GH = 11, and m4£G = 45°.
m4D = 45°

15. In AJKL, JK = 2, KL = 3, and m£K = 60°. In AMNP, NP = 3, and m4N = 60°.
MN = 2

16. In AQRS, QS =6,RS =4,and m+S = 20°. In ATUV, TV = 6, and UV = 4.

msV = 20°

17. T 7 11 in. D

15 in. 15 in.
65°

B 11 in. w R
m/D = 65°

18. K L
8 ft 8 ft
T M X o0 ft N
MT = 20 ft
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Date

Name
19. A
(0]
7m
C ' G
7m
6m 6m
D
T
m£T = 50°
20. 74
E — 14 ft R
P
12 ft
12 ft
w
35°
M
MV =14 ft
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Determine whether there is enough information to prove that each pair of triangles are congruent by SSS
or SAS. Write the congruence statements to justify your reasoning.

2
21. AMNP = APQM

18in. 10in.

The triangles are congruent by SSS.
MN =PQ
NP =QM
MP =PM

?
23. ABCE = ADAF
B

ﬁ A —20m F

E 2cm

D

The triangles are congruent by SAS.
BE = DF

/BEC = /DFA

CE =AF

22,

24,

2
AWXY = AZYX
w X
30°
7 ft 7 ft
30°
Y V4

There is not enough information to determine
whether the triangles are congruent by SSS
or SAS. SAS does not apply because the
congruent angles in the figure are not
included angles.

?
AHIM = AMKH

J K

H M

There is not enough information to determine
whether the triangles are congruent by SSS
or SAS. SAS does not apply because the
congruent angles in the figure are not
included angles.
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2 ?
25. APQR = ASTW 26. AMAT = AMHT
Q S A
T
R M T
P
W H
T_he trlﬂgles are congruent by SAS. There is not enough information to
PQ =ST determine whether the triangles are
LQPR = LTSW congruent by SSS or SAS.
PR =3SW

27.

?
ABDW = ABRN

3m

3m W

The triangles are congruent by SAS.

BD =BR AB =ED
/DBW = /RBN BC =DC
BW =BN AC =EC

The triangles are congruent by SSS.
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Name Date

Angle to the Left of Me, Angle to the Right of Me
Angle-Side-Angle Congruence Theorem

Vocabulary

Describe how to prove the given triangles are congruent. Use the Angle-Side-Angle Congruence Theorem
in your answer.

1.

@

N

A
Y
x

N

o | /s

[¢ o)

The Angle-Side-Angle Congruence Theorem states that if two angles and the included side

of one triangle are congruent to the corresponding two angles and the included side of another
triangle, then the triangles are congruent. In the triangles shown, m£C = m4P = 45°, and

m<4B = m«£N = 29°. The included side (BC) between ~B and ~C is congruent to the included
side (NP) between 2N and £P, because BC = NP = 14. Therefore, AABC = AMNP according to
the ASA Congruence Theorem.
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Problem Set

Determine whether each pair of given triangles are congruent by ASA. Use the Distance Formula and a
protractor when necessary.

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

y m/B = m/E = 90°
A m/sC = m4F = 45°
A 8 BC=EF=5

D

The triangles are congruent by the ASA
Congruence Theorem.

N

A
Y
x

N

IS

(]

o]
M

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

y m4Q =m4T = 90°
A m4P = 34°, m£S = 40°,
81N msP #m.S
6 h PQ=ST=6
N
4 A The triangles are not congruent.
| la P
=8 6 42 02 4.6 8%
5 2
// -
/ 6
// °
4 8
R T Y
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Name Date

3. Determine whether AAGP is congruent to ABHQ by ASA.

y m.sA = 31°, m4LB = 24°
A P msLA # mLB
8 1/ m£G =108°, msH = 121°
Ny m/G # m/H
DA / AG=BH=8
A N G The triangles are not congruent.
=8 6 4 =2 J0 2 4 .6 8%
Q 4
\ ™ &
\ ~-.
\ s
H Y B

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

y m4£C =m4sD = 75°
A m/ZK =m«sL = 75°
8 ¢ K CK=DL=6
6 \ / The triangles are congruent by the ASA
b4 4 \ / Congruence Theorem.
N\ )
[ 1\ \\ /
“8/ 6 N2 =2 02 % p1s8 %
[\ ) \ |/
\!/
/ \ T
/ \ e
D L] g
Y
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5. Determine whether AFMR is congruent to AJQW by ASA.

<

[ee]

Y

AN
\
FEAES

A

Y

/]

o /o
N

<
<

6. Determine whether AGHJ is congruent to AKLM by ASA.

y
G A
T~
\ ~1°
\ a~H
\ A\
4
yd
//') L
\
<\ A \| L
-8\-6/-4 -2 0| 2 6\
2
J pd
4 //
Vv
£
M o
Y K

d = b, =X+ (v, - ]
FM =@ = (-5)7 + @ - 27

FM = V8% + 72
FM = V64 + 49

FM =+v113 = 10.63

d = b, =X+ (y, =y,
JQ = (i = (~7F + (=8 = (-2
JQ = 82 + (—6)?

JQ = V64 + 36
JQ =100 =10
FM # JQ

m/F = 24°, m/J = 20°
mLF # m4J

m/M = 75°, m/Q = 87°
m/sM #m/Q

The triangles are not congruent.

d=lx,—x2+(y,—y)
HJ =(-7 - 2>+ (-2 — 6)2
HY = \(=9F + (~8)
HJ = V81 + 64
HJ = V145 =~ 12.04

d=,/x,—x)2+(y, = y,?
LM =(~2 -6 + (-7 — 2

LM = (=8) + (=9)2

LM = V64 + 81
LM =145 = 12.04
HJ = LM

m4H = m4L = 57°

m4d =m4sLM = 59°

The triangles are congruent by the ASA
Congruence Theorem.
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Perform the transformation described on each given triangle. Then, verify that the triangles are congruent
by ASA. Use the Distance Formula and a protractor when necessary.

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

y m/C =msZ = 90°
A msLA =msX = 63°
i AC=XZ=3

(]

The triangles are congruent by the ASA
Congruence Theorem.

N

N

A
Y
>

8 6 4 -2 [0 2 4.6 8
X 1?1 A
Y ANNMERE B
Y
8. Rotate ADEF 90° clockwise about the origin to form AQRS. Verify that ADEF = AQRS by SAS. E
y m/E =m/R = 90°
D AR Q m/F =m/S = 45°
8 EF=RS=7
6 The triangles are congruent by the ASA
4 Congruence Theorem.
E FI2| |s
8 -6 -4 -2 [0 2. 4.6.8"%

no

S

»

[eo]
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9. Translate AHMZ 6 units to the right and 10 units up to form ABNY. Verify that AHMZ = ABNY

by ASA.
y
A
8
B
6
4
N E [
%
8 6 4 2 0246 >
2
H
4
6
M T 8
z
Y

m/LH = m/B = 45°

m4LM =m4N = 101°

HM = BN = 4

The triangles are congruent by the ASA
Congruence Theorem.

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

y
A
A F o H b
\ ] /
\ /
4
YRR /
\ /
% 6N 2 [0 2 A/ 6 >
LT
\ J/
A
P T W
6
8
Y

m/LA =m4sD = 63°

m4F =msH =104°

AF=DH =3

The triangles are congruent by the ASA
Congruence Theorem.
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Name

Date

11. Rotate AACE 180° counterclockwise about the origin to form AJKQ. Verify that AACE = AJKQ by SAS.

y
A C
8 S
,// \u
o \
) \
pd 4 \
\
A Y, 3 ———
2 E
8 6 4 2 [02 4.6 .8.°%
Q
——____~_‘ J
4 A
\ P
\ .
\ »
g
KLY

mLA =m4sd = 42°

m£C =m/LK = 83°

The triangles are congruent by the ASA
Congruence Theorem.

d =6, —x)2+(y,—y,)

AC =2 = (67 + @ - 97

AC = V&7 + &
AC =64 + 36
AC =+100 =10

d = \/(XQ _X1)2 + (y2 _y1)2

JK = /(-2 — 62 + (-9 — (—3))?
JK = (=8 + (~6)

JK =64 + 36

JK =100 =10

AC =JK

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

y
A
R 8
A
o
8 6 4 2 [02 4.6 .8.°%

2
N 4

/I el T =—=IN
T T
Y

msLK=m4«N = 16°

m/L =m/P = 96°

The triangles are congruent by the ASA
Congruence Theorem.

d =6, —x)2+(y,—y,)?

KL=+(=7 =772+ (4 — 6

KL = (=147 + (=27

KL =196 + 4
KL = v200 =~ 14.14

d = \/(Xg _X1)2 + (y2 _.y1)2

NP = (=7 =72+ (-4 — (-6)p
NP = /(—14)2 + 22

NP =196 + 4

NP =200 =~ 14.14

KL = NP
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Determine the angle measure or side measure that is needed in order to prove that each set of triangles
are congruent by ASA.

13.

14.

15.

16.

In AADZ, m/A = 20°, AD = 9,and m+D = 70°. In ABEN, BE = 9,and m£E = 70°.
m4B = 20°

In ACUP, m/U = 45°, and m/P = 55° In AHAT, AT = 14, m/A = 45°, and m/.T = 55°.
UP =14

In AHOW, mzH = 10°, HW = 3, and m£W = 60°. In AFAR, FR = 3, and m4F = 10°.
m/ZR = 60°

In ADRY, m+«D = 100°, DR = 25, and m£R = 30°. In AWET, m«W = 100°, and m£E = 30°.
WE = 25

17. B D
N s C
w 8 ft T R 8 ft 4
m4£T = 40°
18. K M L X
30° 30°
7in 60° 60°
T N
LN =7 in.
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Name Date
19. R G
18 m
F<)e0°
18mN\_ g0 w)
Z
m+4G = 60°
20. 4 p -
40°
_ 85°
5in
85°
40°
X D M
AX =5in.
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Sides Not Included
Angle-Angle-Side Congruence Theorem

Vocabulary

Describe how to prove the given triangles are congruent. Use the Angle-Angle-Side Congruence Theorem
in your answer.

1.

A
Y
>

N

» \ B

one triangle are congruent to the corresponding angles and the corresponding non-included side
of a second triangle, then the triangles are congruent. In the triangles shown, m£ZA = m4X = 16°,
and mZB = m.Y = 135°. The non-included side (BC) of £A and 4B is congruent to the
corresponding non-included side (YZ) of X and .Y, because BC = YZ = 5. Therefore,

AABC = AXYZ according to the AAS Congruence Theorem.

The Angle-Angle-Side Congruence Theorem states that if two angles and a non-included side of i
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Problem Set

Determine whether each set of given triangles are congruent by AAS. Use the Distance Formula and a
protractor when necessary.

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

y msLA = m4D = 45°
2 m4B = mLE = 45°
. BC=EF=7

[©]

The triangles are congruent by the AAS
Congruence Theorem.

N

no

nNo

S

]

[e5]

2. Determine whether AGHJ is congruent to AKLM by AAS.

A

> m/H # m/L
o]
AN msJd = m4sLM = 90°
N o
\ GJ=KM =6
™,
N The triangles are not congruent.
- H
“=8 6 -4 2 [0 2 46 8%
2
N\, —4
AN
N
HERN
Y
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Name Date

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

y m4G = m4sLH = 28°
i m/A =m/B = 76°
! - AP=BQ =6
N\ . \ / The triangles are congruent by the AAS
[\ 4 \ / Congruence Theorem.
<! \ \ [ L1,
-8/ -6 4 =2 [ o[ 2 [ 4\l 6 [[8 [
/ \ 4 \/
/ \ \/

D

o]

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

y m/C = 35°, m/D = 47°
. 2 m+C # msD
N\~ - m/ZK =24°, m/L = 34 E
AR msK # m/LL
\ 4
- KY=LZ=28
5 A

The triangles are not congruent.

A
Y
>

no

<))
/

[ee]
/
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5. Determine whether AFMR is congruent to AJQW by AAS.

§:_

p || o |
|
|

N

—
| T

N

A

Y

IS

T
/
/

|
ol o

<
<

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

y
P A
S
// a
yd b |
N / A |
ﬁ / N
5 |
\ / |
B / | N
18 -4 -4 -2 | |o] ¢ v [ 8
|/ 5
|1/ ° \
| AL \
|
/ 6 o
N\
UV 3

d=+lx,=x)+(y,—y)
FM = (7 — (—-3))2 + (8 — 7)2
FM = 10% + 12
FM =100 + 1
FM = V101 = 10.05

d = b, =X+, =y,
JQ = (=7 =3 + (-8 = (-7)

JQ = [(—10)% + (—1)?

JQ =100 + 1
JQ =101 = 10.05
FM =JQ

m4LF = m4dJd = 26°

m4LR = m4LW = 59°

The triangles are congruent by the AAS
Congruence Theorem.

d=yl, —x2+(y,—y)
NP = /(=3 — (—9))2 + (9 — 4)?
NP = V62 + 52
NP = /36 + 25
NP = V61 ~ 7.81

d = b, =X+, ¥,
RS = (8 = 27 + (=8 — (-3)

RS = 67 + (57

RS =36 + 25
RS = V61 =~ 7.81
NP = RS

m4N =m/LR = 125°

m4Q =m4T = 23°

The triangles are congruent by the AAS
Congruence Theorem.
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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 a protractor when necessary.

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

y m/iB=mL.LY =76°
i m4C =msZ = 90°
N AC=XZ=12
s u The triangles are congruent by the AAS
/ 4 \ Congruence Theorem.
/ 5 \
=5 06 -2 2 o 2 a6 8
/ 5 \
/ 4 \
/ \

)]

o]

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

y msD = m£Q = 45° E
A

m/LE = m/R = 45°
EF=RS =6

The triangles are congruent by the AAS
Congruence Theorem.

@

D

N

no

A
Y
x

no

S

»

@
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9. Rotate AJKL 180° counterclockwise about the origin to form AMNP. Verify that AJKL = AMNP by AAS.

y
A
. M
° L
a 11/
= = /
P 5 N
-8 -6 -4 -2 0| 2 416 |8
) 2
4 /
/ L~
79
/I |~ b
~
8
Y

msJ = m4LM = 46°
m/ZK =m«N = 112°
KL =NP =10

The triangles are congruent by the AAS
Congruence Theorem.

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

[ee]

D

IS
<

~
T~
—
|

N

>

o
|

A

IS
T—
—~_
—
L —

[¢))

[e¢]

msU =m/LA = 23°

m4P =m4R =79°

CP=JR=4

The triangles are congruent by the AAS
Congruence Theorem.

b68 m Chapter5 Skills Practice

© Carnegie Learning



© Carnegie Learning

LESsON ) Skills Practice page 7

Name Date

11. Reflect AAFP over the x-axis to form ADHW. Verify that AAFP = ADHW by AAS.
y d =1b, =X+ (v, = ¥F
— AP = (=8 = (=9 + (=9 — (-8)?
\ - AP = |62 + (-1
\ 7 AP =36 +1
AP = /37 ~ 6.08

[e o)

N

N

T
N

A
Y
x

d=qlx, = x2 +(y, — ¥,

i DW = (=3 — (—9)2 + (9 — 8)?
/\ 4 DW = V67 + 12

DW =36 + 1

AT DW = V37 ~ 6.08

AP = DW

N

P

mZLA =m«sD = 78°
msF = mz£H = 55°

The triangles are congruent by the AAS
Congruence Theorem.
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12. Rotate AACE 270° counterclockwise about the origin to form AJKQ. Verify that AACE = AJKQ

by AAS.
y d =/lx, = x,)* + (y, — y,)?
1 AC =9 — 272 + (7 — 4)
- L AC =V + &
: AT AC = V49 + 9
- \ / AC = /58 ~ 7.62
N \ /
< \ > X
-8 -6 |-4 -2 0l 2 J4\\ 6// 8 d =, = x) + (y, — y,?
? \ JK =7 — 42 + (-9 — (—2)
Nk 7= 2F + (=9~ (-2)
ghy \ JK = {32 + (=7)
S8 JK =9 + 49
S \
™~ JK = /58 ~ 7.62
Y K
AC = JK

mLA = m4sd = 83°

m4LE = m4Q = 46°

The triangles are congruent by the AAS
Congruence Theorem.

Determine the angle measure or side measure that is needed in order to prove that each set of triangles
are congruent by AAS.

13. In AANT, m/ZA = 30°, mZN = 60°, and NT = 5. In ABUG, m/U = 60°, and UG = 5.
m«s£B = 30°

14. In ABCD, m/B = 25°, and m4D = 105°.In ARST, RS = 12, m/ZR = 25°, and m4T = 105°.
BC =12

15. In AEMZ, m/E = 40°, EZ = 7,and m/M = 70°. In ADGP, DP =7, and m/D = 40°.
m+sG =70°

16. In ABMX, m£M = 90°, BM = 16, and m4X = 15°. In ACNY, m/ZN = 90°, and m.Y = 15°.
CN =16
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Date

17.

msZ = 70°
18.
K
60°
T 50 M
3 ft
XN = 3 ft
19.
F
7 ‘ 60
509
L\ R

D
18 in.
R<)40°
z
N
30°
60°
L
AV,
50°
w
60°\
25 m
G
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20.

20 in.
M <]

m4T =110°

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

21. AABD £ ACBD 22, AEFG £ AHJK
B F J
[ ]
A 5 o)
The triangles are congruent by AAS. E K G H

4BAD = ZBCD There is not enough information to determine

ZADB = LCDB whether the triangles are congruent by ASA
ﬁ BD =BD or AAS.
23. AMNQ £ APQN 24. ARST £ AWZT
N P w
T
S
Z
M Q
The triangles are congruent by ASA. R
ﬂ/’NQ_EAPQN The triangles are congruent by AAS.
NQ = QN LRTS = /WTZ
£MON = 2PNQ /RST = /WZT
RS =WZ
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25. ABDM 2 AMDH 26. AFGH 2 AJHG
D F J
55° | 95°
B 60°( >H
60°
G H
M The triangles are congruent by ASA.

There is not enough information to determine £FGH = LJHG

whether the triangles are congruent by ASA GH =HG

or AAS. LFHG = £JGH
27. ADFG £ AUMT 28. ARST £ AWXY

D M T S w
65°
50°
R
4 ft 4 ft 3cm
70° >y
70°
{ 50° ~3cm
65°
F G J X

The triangles are congruent by AAS.
LDGF = £JTM

LDFG = LJMT

DF =JM

The triangles are congruent by ASA.
LRST = LWXY

ST=XY

ZRTS = LWYX
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Any Other Theorems You Forgot to Mention?
Using Congruent Triangles

Problem Set

Construct a perpendicular bisector to each line segment. Connect points on the bisector on either side of
the line segment to form the new line segment indicated.

1. MN bisected by PR at point Q
>K
P
M <> N
R
2. HJ bisected by KM at point L E

PN

Chapter 5 Skills Practice @ b75




LESSON ¥4 Skills Practice page 2

3. AB bisected by CE at point D 4. PQ bisected by RT at point S

A P

>
>

WV R/S T\
7A \

5. FG bisected by HK at point J 6. ST bisected by UW at point V
F T
K
ﬁ U
H w
G
S
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Use a triangle congruence theorem to complete each proof. Some of the statements and reasons are
provided for you.

7. Given: HK is a perpendicular bisector of FJ at point J
Prove: Point H is equidistant to points F and G

>
1
1
| li
PASEES
PASELEREN
Pad ! AN
7’ 1 ~
i ! S
e ! S
’ 1 ~
g ! AN
. | ~
.
’ 1
i 1
-
s 1
.
s 1
‘ 1
e J
P &
& 4
~
~ 1
~
~ 1
~
~ 1
S
~o ! -
~o I .
~ 1 -
~ -
~o 1 -
~. 1 -
~ -
\‘/
1
1
1
1
1
>
1

1. FG 1 HK, HK bisects FG

2. LFJH and LGJH are right angles.
3. LFJH = LGJH

4. FJ=GJ

5. HJ =HJ

6. AFJH = AGJH

8. Point H is equidistant to points
Fand G

. All right angles are congruent.

. Definition of bisect

. Definition of perpendicular bisector

. Definition of perpendicular lines

. Reflexive Property
. SAS Congruence Theorem

. Corresponding sides of congruent

triangles are congruent

. Definition of equidistant
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><
I

7’

N

8. Given: PM is a perpendicular bisector of ST at point N
Prove: Point M is equidistant to points Sand T

-
-
-

>

. ST 1L PM, PM bisects ST

. LSNM and £LTNM are right angles.

. LSNM = LTNM
.SN=TN
. MN = MN
. ASNM = ATNM
.SM =TM

. Point M is equidistant to points
Sand T

. Definition of perpendicular bisector

. Definition of perpendicular lines

. All right angles are congruent.
. Definition of bisect

. Reflexive Property

. SAS Congruence Theorem

. Corresponding sides of congruent

triangles are congruent

. Definition of equidistant
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9. Given: CA is a perpendicular bisector of UW at point B

Prove: Point C is equidistant to points U and W

1. UW L CA, CA bisects UW

2. LUBC and LWBC are right angles.
3. LUBC = LWBC

4. UB =WB

5.CB =CB

6. AUBC = AWBC

7. UC =WC

8. Point C is equidistant to points
Uand W

1. Definition of perpendicular bisector

2. Definition of perpendicular lines

3. All right angles are congruent.
4. Definition of bisect

5. Reflexive Property

6. SAS Congruence Theorem

7. Corresponding sides of congruent
triangles are congruent

8. Definition of equidistant
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10. Given: TK is a perpendicular bisector of LM at point R
Prove: Point T is equidistant to points L and M

s\

1. LM L TK, TK bisects LM 1. Definition of perpendicular bisector

2. LLRT and £LMRT are right angles. 2. Definition of perpendicular lines

3. ZLRT = L MRT 3. All right angles are congruent.

4. LR =MR 4. Definition of bisect

5.TR=TR 5. Reflexive Property

6. ALRT = AMRT 6. SAS Congruence Theorem

7. LR = MT 7. Corresponding sides of congruent
triangles are congruent

8. Point T is equidistant to points 8. Definition of equidistant

Land M
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11. Given: HT is a perpendicular bisector of UV at point P
Prove: Point H is equidistant to points U and V

1. UV L HT, HT bisects UV 1. Definition of perpendicular bisector

2. LUPH and £VPH are right angles. 2. Definition of perpendicular lines

3. LZUPH = /VPH 3. All right angles are congruent.

4. UP =VP 4. Definition of bisect

5. HP =HP 5. Reflexive Property

6. AUPH = AVPH 6. SAS Congruence Theorem

7. UH=VH 7. Corresponding sides of congruent
triangles are congruent

8. Point H is equidistant to points 8. Definition of equidistant

UandV
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12. Given: UW is a perpendicular bisector of CD at point V
Prove: Point U is equidistant to points C and D

1!\C

L W)
1. CD L UW, UW bisects CD 1. Definition of perpendicular bisector
2. LCVU and £DWVU are right angles. 2. Definition of perpendicular lines
3. /CVU = /DVU 3. All right angles are congruent.
4. CV =DV 4. Definition of bisect
5. UV = UV 5. Reflexive Property
6. ACVU = ADVU 6. SAS Congruence Theorem
7. CU =DU 7. Corresponding sides of congruent
triangles are congruent
8. Point U is equidistant to points 8. Definition of equidistant
CandD
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Complete each diagram to provide a counterexample that proves the indicated theorem does not work for
congruent triangles. Explain your reasoning. A hint is provided in each case.

13. Angle-Angle-Angle (Hint: Use vertical angles.)
D Extend AC and BC, and connect points D

A and E so that AB is parallel to DE. Since
vertical angles are congruent, all three
corresponding angles of the two triangles
are congruent. The side lengths, however,
are different, so AABC is not congruent
to ADEC.

14. Side-Side-Angle (Hint: Draw a triangle that shares 2P with the given triangle.)

Q Angle P and PQ are the same for both
triangles. We can draw QS the same
length as QR. Then APQR and APQS
have side-side-angle congruency, but
since £LQRS is not congruent to LQSAR,
the triangles are not congruent.

R

15. Angle-Angle-Angle (Hint: Draw a triangle that shares 2 T with the given triangle.)

T Draw VW parallel to SU. Since alternative
interior angles are congruent, £V = £S
and £W = U. All three corresponding
angles of the two triangles are congruent.

v w The side lengths, however, are different,
so ASTU is not congruent to AVTW.
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16. Side-Side-Angle (Hint: Draw a triangle that shares /L with the given triangle.)
L Angle L and LM are the same for both triangles.
N We can draw MN the same length as KM. Then
ALMK and ALMN have side-side-angle
congruency, but since ZLMK is not congruent to
K £LLMN, the triangles are not congruent.

17. Angle-Angle-Angle (Hint: Draw a triangle that has an angle with the same measure as 2 E.)
E Draw AGHK such that £G = 90°and £H = LE.

Since right angles are congruent, £ZD = LG.
Since the two triangles are two corresponding
angles, we also know that £F = £K.All three
H corresponding angles of the two triangles are
congruent. The side lengths, however, are
different, so ADEF is not congruent to AGHK.
D ] F G K

ﬁ 18. Side-Side-Angle (Hint: Draw a triangle that shares ~ U with the given triangle.)
T U Angle U and TU are the same for both triangles.
We can draw ST the same length as TV. Then
ASTU and AVTU have side-side-angle
congruency, but since £STU is not congruent to
V4 £LVTU, the triangles are not congruent.
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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 that you could use to prove
congruency. Explain your reasoning.

19.

20.

21.

Given: VW = XW

Prove: AVYW = AXYW

Not enough information is given.

If LZVWY = £XWY is given, then AVYW = AXYW
by the SAS Triangle Congruence Theorem.

Given: CE is a perpendicular bisector of FD

Prove: AFEC = ADEC

CE = DE by the Reflexive Property. AFEC = ADEC
using the SAS Triangle Congruence Theorem.

Given: ~WST = ~VUT, ST =UT S
Prove: AWST = AVUT

£LSTW = LUTV because they are

vertical angles. AWST = AVUT using

the ASA Triangle Congruence Theorem.

w
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22. Given: AABD is isosceles with AB = AD B
Prove: AABC = NADC
Not enough information is given.
If LBAC = £DAC is given, then AABC = AADC C
by the SAS Triangle Congruence Theorem.

23. Given: GH = JK, HJ = KG H
Prove: AGHK = AJKH
HK = HK by the Reflexive Property. AGHK = AJKH
using the SSS Triangle Congruence Theorem. G J

24. Given: PT = SR, /PQT = /RQS P R
Prove: ATPQ = ASRQ
Since right angles are congruent,

LPTQ = £RSQ. AGHK = AJKH using the AAS
Triangle Congruence Theorem.
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