4-2 Congruent Triangles

Show that the polygons are congruent by using
rigid motions and by identifying all congruent
corresponding parts. Then write a congruence
statement.

SOLUTION:

A reflection maps one polygon exactly onto the other
LY =£8,4X = LR, LXYZ = £RZS, YX 28R, YZ
All corresponding parts of the two triangles are congr
AYXZ = ASRZ |

ANSWER:

Sample answer: A reflection maps one polygon exact
2Y =4S, /X = /R, X2V = RIS,

YX =S8R YZi=82 X2 Z2ZRZ. AYXZ = ASRZ

A B E F
.IIIII:
& s A .
D ' C H ' G
SOLUTION:

A translation maps one polygon exactly onto the
other. LA= LE LB=LF LC= LG, LD = £H,
AB=EF , CD=GH,AD =EH BC=FG; Al
corresponding parts of the two polygons are
congruent. Therefore,

polygon ABCD = polygon EFGH .

ANSWER:

Sample answer: A translation maps one polygon
exactly onto the other. /A = /E, /B = /F, ~C
2.6, D=/H

4B =EF,CD=GH, AD = FH, BC 2 FG; polygon
ABCD = polygon EFGH
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3. TOOLS Sareeta is changing the tire on her bike and

the nut securing the tire looks like the one shown.
Which of the sockets below should she use with her
wrench to remove the tire? Explain your reasoning.

3,
in.

SOLUTION:

1. ) .

2 in.; The nut is congruent to the opening for the
1

— in. socket.

2

ANSWER:

1. .
3 in.; Sample answer: The nut is congruent to the

. .
opening for the 5 in socket.

In the figure, ALMN = AQRS .

L 3 R
“ '\_‘ 2y— .|’.|:|:|'.:-'
x4 11 3 \ ,:3 S
Jrop N N
M N Q
. Find x.
SOLUTION:

By CPCTC, OR=IM.
By the definition of congruence, QR = LM.

Substitute.
Ix—9=2x+411 Substitute.

I —9—2x=2x411—2x —2x from each side.

X ==l Simplify.

x—949=1149 +9 to each side.
x =20 Sim plify.

ANSWER:
20
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4-2 Congruent Triangles

5. Findy.

SOLUTION:

By CPCTC, ZR=.2ZM.
By the definition of congruence, m<R =m.M

Substitute.
2y —40=y+10 Substitute.

2y —40—y =y +10 —¥ —y from each side.

y—40=10 Simplify.
y—40+40=104+40 +40 to each side.
¥ =350 Simplify.
ANSWER:

50

REGULARITY Find x. Explain your reasoning.
B G F

T
\\'--.H M
I
ul | bl

6. A c H

SOLUTION:

Since £A =2 AF and £E =2 £H |, £ corresponds to
20,

msC =msF CPCTC.
2x =80 Subgitution.
x =40 Divide each side by 2.

ANSWER:
40; £ G corresponds to < C, so 2x = 80.
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SOLUTION:
Since LM = ¥ and £L 2 £Z, £N corresponds to
ZX . By the Third Angles Theorem, m<N =64,

msN =msX CPCTC.
dx =64 Subsitution.
xr=18 Divide each side by 4.

ANSWER:

16; <N corresponds to < X. By the Third Angles
Theorem, m.£ N = 64, so 4x = 64.

. PROOF Write a paragraph proof.

Given: LWXZ = £YXZ, ZXZW = /XZY,
WY =YX.WZ=YZ
Prove: AWXZ = AYXZ

X
w Z Y
SOLUTION:

We know that WX =¥X. WZ =YZ , XZ = XZ by
the Reflexive Property. We also

know £ WXZ = Z¥YXZ AXZW = ZXZY and by the
Third Angles Theorem, £HW = £} | So,

AWXZ = AYXZ by the definition of congruent
polygons.

ANSWER:
We know that WX =YX . WZ =YZ XZ = XZ by the
Reflexive Property. We also know £WXZ = £YXZ,

ZXZW = #XZY and by the Third Angles Theorem,

/W = 2Y. So, AWXZ = AYXZ by the definition of
congruent polygons.
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4-2 Congruent Triangles

10.

Show that the polygons are congruent by using
rigid motions and by identifying all congruent
corresponding parts. Then write a congruence
statement.

X 25 Y
B0/ A
/L A \25
of - A",
A 5 B
"
zZ
SOLUTION:

A combination of a rotation and a translation maps
one polygon exactly onto the other. <X = ~4,
LYz LB, LT 20,

XY = AB, XZ = AC, YZ = BC: AXYZ = AMBC; All
corresponding parts of the two triangles are
congruent.

ANSWER:

Sample answer: A combination of a rotation and a
translation maps one polygon exactly onto the other.
£X = .'_A, £ZY = .'_B, L7 = .'_C,

XY = AB, XZ = AC, YZ = BC: AXYZ = MBC

G H
- O
O | B = |

J K

SOLUTION:

A rotation maps one polygon exactly onto the other. .
ZKGH = £GKJ,
two triangles are congruent.

ANSWER:

Sample answer: A rotation maps one polygon exactly
= ZHKG, £KGH = £ GKJ, GJ=KH. JK = HG. Gk
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11.

12.

K
A 5 A
L AR ) 5*/[
x :“z-/ /-J:{'_ .-}!‘-.
1: L/ Iy G
7
SOLUTION:

A combination of a rotation, a translation, and a
reflection maps one polygon exactly onto the other.
LR LT LT=2K £85= 21

RT =JK,TS =KL, RS = JL; ARTS = AJKL; All
corresponding parts of the two triangles are
congruent.

ANSWER:

Sample answer: A combination of a rotation, a
translation, and a reflection maps one polygon exactly
ontothe other. £ R = £J, £T = ZK, £S =

ZL, RT=JK,TS =KL, RS = JL; ARTS = AJKL

A H_ 3 g
PRy 1SR
E ':.:.1'3?0 108 0\} g -
5\ s g A
\ 105" 111/ 10
b a1 ¢ 3
SOLUTION:

A combination of a rotation, a translation, and a

reflection maps one polygon exactly onto the other.
LA=LF LB AC=41 AD=H LE= LG,

AB = FJ BC = JI,CD = IH,DE = HG, AE = FG;

All corresponding parts of the two polygons are
congruent, so polveon ABCDE = polygon FIIHG

ANSWER:

Sample answer: A combination of a rotation, a
translation, and a reflection maps one polygon exactly
onto the other. £A = £F, £B= £J, £C =

.'_|, £D = .'_H, LZE = .'_G,

AB = FJ BC = JI.CD = IH DE = HG, AE = FG; polygon
ABCDE = polygon FJIHG
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4-2 Congruent Triangles

value.
B Q-7 c U z416 T
N (zee oy : £ G 1@\\
% {2y— 3\1‘:‘0 v //4@0 i
E 3+ D A 2w+ 13 5
13. X
SOLUTION:
By CPCTC, ZR= 2R
By the definition of congruence, m<5 =mZR
Substitute.
msB=msR CPFCTC.
2x+9=49 Substitute.
2x4+9—29=49—9 0 from each side.
2x =40 Simplify.
x=20 = gach side by 2.
ANSWER:
20
14.y
SOLUTION:

Polygon BCDE = polygon RSTU. Find each

By CPCTC, D =T,

By the definition of congruence, m<0D=m.Z1"

Substitute.
msD =mLT
2y —31=y+11 Substitute.
2y —31431=y +114+31 431 to each side.
y =y +42 Simplify.
2y —y=y+42—y —pfrom each side.
y=42 Simplify.
ANSWER:
42
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15.

16.

z

SOLUTION:

By CPCTC, ED=UT,
By the definition of congruence, ED = UT.

Substitute.
ED=UT
FZ+10==z+16
EZ+10-10=z4+16 —10 -0 from each side.

Substitute.

2z2=6 Simplify.
z=3 = each side by 2.
ANSWER:
3
W
SOLUTION:

By CPCTC, BC =RS.
By the definition of congruence, BC = RS.

Substitute.
BC =RS

dw —T=2w+13
dw —T—2w=2w+13 — 2w —2wfrom each side.

Bubstitute.

2w—T=13 Simplify.
w—=T4+T=13+7 +7 to each side.
2w =20 Simplify.
w=10 = each side by 2.
ANSWER:

10
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4-2 Congruent Triangles

17. SAILING To ensure that sailboat races are fair, the Find x andy.
boats and their sails are required to be the same size _ fowe B
and shape. Fv“}/ﬁf’_:;ﬂ.—j@‘*‘ 3

18. > e

SOLUTION:

Since vertical angles are congruent,y = 40. The sum
of the measures of the angles of a triangle is 180. So,
2x + 2x + 40 = 180.

Solve for x.
dx +2x +40=180 Triangle Angle-Sum Thm.
4x +40=180 Addition.
4% +40—40 =180 —40 —40 from each side.
4x =140 Simplify.
a. Write a congruence statement relating the x =35 + each side by 4.
Lrlangles m_the p_hoto. ANSWER:
. Name six pairs of congruent segments.
c. Name six pairs of congruent angles. y =40;x=35

SOLUTION:
a. ADEF =APOR

b. DE Eﬁ,

5

i

S
3
"
2
)

. 2D = /P, /E = £Q, /F = /R

ANSWER:
a ADEF = APQOR
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4-2 Congruent Triangles

143° Simplify.
e b
e, 524 6x + 14y +90=180 Trisngle Angle-Sum Thm
— B 6x + 14y +142 =180 Bty
19. i . 6x+14y +142 —142 =180 —140  —142 from sach sids.
tx +14y =38 Simplify
SOLUTION:

Solve the equation 13x—8y =52 fory.
Letp be the measure of an unknown angle in the

upper triangle. So, p+ 148+ 18 =180, 52=15x—8  CPCTC.
Solve forp. 52 =15 .
=12x By t I side.
p+143+18=180 Triangle Angle-Sum Thm. 6?? 5 e G e
p+166 =180 Simplify. By =15x —52 —52 from each side.
p+166 —166 =180 —166 —138 from each side. s 15x — 52 i R
p=14 Simplify. Y 5 : i
. 15x-52 .
Since the corresponding angles are congruent, the To solve for x, substitute ¥ =—=— in
triangles are congruent. 6r+1dv =38
Sx—y =18 |
3x + ,}, = ]' 4 tx 414 (%) =38 Substitute.
. 15x —52 i i
Add the above equations. s +7(74 ) =34 REmpliy,
5}: _“y = 1 G E-E]_'L'I-ﬂti on 1 ex + w =38 Distributive Property
3 —_— i
( + g M E-E]_'L'I-&til:lﬂ 2 6x + % —91=38 Simplify.
G =32 Addition ex + ltfx =129 +91 to each dde.
x =4 + gach side by 5.
RAER R R % =129 Combineliketerms
Substitute X = 4 in 5.\' 1 j-' — | R . 129x = (1 29)(4) Multiply each gde by 4.
5(4) —y =15 BSubstitute. k=3 iRy,
20—y =18 Simplify. To solve fory, substitute x =4 in 15x -8y =32,

¥ =2 Simplify.
1 5(4) = E-:-jf =52 Substitute.

ANSWER: 60 —8r =352 Simplify.
x=4;y=2
83? =38  Simplify.
liﬁr—g P ¥y=1 Simplify.
a2 B2y
ANSWER:
.,. ,.f'f,. . x=4y=1
20. {0 4 141°
SOLUTION:
The given triangles are similar by AA, so
15x -8By =32,

Consider the triangle at right. In that triangle, by the
Triangle Angle-Sum Theorem,
52+ 6x+ 14y +90=180,
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4-2 Congruent Triangles

21. PROOF Write a two-column proof of Theorem 4.3.

SOLUTION:
Given: ZA= /D
ZB=/E

F
£ LK
Prove: /C= /F A@DB 3
Proof:

Statements (Reasons)

1
2.
3

/A= /D /B= /E (Given)
mZA=mZD, mZB=mZE (Def.of = &)
mLA+ m£ZB+ mZC=180, m£LD+ mLE +

mZF =180 (£ Sum Theorem)

4 mZA+ mZB+ mZC=msD+ mZE+ mZF
(Trans.Prop)

5 mZD+ mZE+ mZC=msD+ mZE+ mZF
(Subst.)

6. m£C= m£F (Subt. Prop.)
7 LC=/F Defof = 4)

ANSWER:

Given: ZA= /D F
/B=/E E %

Prove: /C= /F A/_‘QDB 3

Proof:

Statements (Reasons)
1. ZA= /D, ZB= ZE (Given)
2. mZA=mZD mZB=mZE (Def.of = &)

3 mZA+ msZB+ mZC=180, msD+ mZE +
mZF =180 (/ Sum Theorem)

4 mZA+ miB+ mLZC=msLD+ mLE+ mLF
(Trans. Prop.)

5 mZD+ mZE+ mZC=msZD+ mZE+ mZF
{Subst.)

6. mZC= mZF(Subt.Prop.)
7 ZC=/F (Def.of = 4)

22. PROOF Put the statements used to prove the
theorem below in the correct order. Provide the

reasons for each statement.

Congruence of triangles is symmetric. (Theorem 4.4)

Given: ARST= AXYZ
Prove: AXYZ= ARST
Proof:

LXE LR LY E LR =X, L5 =
LS LZSLT,XY | LY, LT = LZ RS
= RS, YZ= 5T, =XV, 5T =VZ,
XZ=RT RT=XZ

?

R

X

T

ARST= AXYZ AXYZ= ARST

?

5

T

SOLUTION:
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Proof:

| ARST = AXYZ
Glven

w

ER=LX LS=LY LT=L2,
RS=XY.ST=YZ RT=XZ
CPCTC

w
IX=LR LY =LS5 L£72=/1T,
XY=RS, YZ=ST, XZ=RT
Congruence of £ and
segments Is symmetric.

k 4
DAXYZ = ARST
Def.of = A

ANSWER:
Proof:

| ARST = AXYZ
Glven

w

ER=LX LS5=LY 2T=.7,
RS=XY.ST=YZ RT=XZ
CPCTC

v
EX=LR LY =L8 L£Z=LT,
XY=RS, YZ=ST. XZ=RT
Congruence of £ and
segments Is symmetric.

v
DAXYZ = ARST
Def. of = /A
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4-2 Congruent Triangles

CONSTRUCT ARGUMENTS Write a two-
column proof.

23. Given: BD bisects < B.
BD 1L AC
Prove: “A = £C

A
D g8

c
SOLUTION:
Proof:
Statements (Reasons)
1. BDbisects /B.BD 1 AC. (Given)

2. ZABD= /DBC (Def. of angle
bisector)

3. ZADBand £BDC are right angles.
(L lines formrt. &)

4. LADB= /BDC(Allrt. 4 are =)
5 ZA= £C(Third & Thm.)

ANSWER:
Proof:

Statements (Reasons)
1. BDbisects 2 B.BD 1 AC. (Given)

2. ZABD= /DBC (Def. of angle
bisector)

3. ZADBand £BDC are right angles.
(L lines formrt. &)

4. LADB= /BDC(Allrt. 4 are =)
5 ZA= ZC(Third £ Thm.)
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24.Given: £P = £T, £S5 = £Q

TR=PR, RP = RO,
PO=TS
Prove: APRQ = ATRS

P

E H
fa] T
SOLUTION:
Proof:

Statements (Reasons)

1. LP= /T £S=/Q TR=PRRP

= RD.RT= RS
PO= TS (Given)

TR= QR (Trans. Prop)
. OR= TR (Symm. Prop.)
OR = SR (Trans. Prop.)

~N @ o oA N

ANSWER:
Proof:

Statements (Reasons)

1. LP= /T £5= /0. TR=PRRP

=RO.RT=RS,
PO= TS (Given)

TR= QR (Trans. Prop)
. OR = TR (Symm. Prop.)
OR = SR (Trans. Prop.)

~ O G A oW N

. PR=0R TR= SR (Symm. Prop.)

. ZPRO= /TRS(Vert. £ are =)
APRO = ATRS (Def. of = As)

. PR=DR TR= SR (Symm. Prop.)

. ZPRO= LTRS (Vert. & are =)
APRQ = ATRS (Def. of = As)
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4-2 Congruent Triangles

25. SCRAPBOOKING Lanie is using a flower-shaped

corner decoration punch for a scrapbook she is
working on. If she punches the corners of two pages
as shown, what property guarantees that the punched
designs are congruent? Explain.

SOLUTION:

Both of the punched flowers are congruent to the
flower on the stamp, because it was used to create
the images. According to the Transitive Property of
Polygon Congruence, the two stamped images are
congruent to each other because they are both
congruent to the flowers on the punch.

ANSWER:

Sample answer: Both of the punched flowers are
congruent to the flower on the stamp, because it was
used to create the images. According to the
Transitive Property of Polygon Congruence, the two
stamped images are congruent to each other because
they are both congruent to the flowers on the punch.
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26.

PROOF Write the specified type of proof of the
indicated part of Theorem 4.4.
Congruence of triangles is transitive. (paragraph

proof)
SOLUTION:

Given: A ABC= A DEF, ADEF = AGHI
Prove: AABC = AGHI

Proof:

We know that AABC = A DEF. Because corresponding parts
of congruent triangles are congruent, ZA = 2D, ZB= /ZE,

£C= /F,AB= DE,BC= EF,AC = DF. We also know that A DEF =

AGHLSo £D= /G, LE= £H LF= /] DE= GH EF = HI DF = GI, by
CPCTC. Therefore, ZA= £G, £B= /H,£C= Z] AB=GH BC=H],
AC = Glbecause congruence of angles and segments is transitive

Thus, AABC = AGHI by the definition of congruent triangles.

ANSWER:

Given: AABC = ADEF, ADEF = AGHI
Prove: AABC = AGHI

A D G
i ~B i ~NE j ~H
o) F !

Proof:

We know that AABC = A DEF. Because corresponding parts
of congruent triangles are congruent, ZA = £D, ZB= /ZE,

£C= £F,AB= DE BC= EF AC = DF. We also know that A DEF =

AGHILSo £D= £G, LE= LH £F= /] DE= GH EF = HI DF = GI, by
CPCTC. Therefore, ZA= £G, £B= /H,/C= /] AB=GH BC=H],
AC = Gl because congruence of angles and segments is transitive.

Thus, AABC = AGHI by the definition of congruent triangles.
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4-2 Congruent Triangles

27. Congruence of triangles is reflexive. (flow proof)

SOLUTION:
Given: ADEF

Prove: ADEF= ADEF

E

i

ADEF

.

LGI\.ren‘

DE = DE, EF = EF,
DF = DF

L2D= D E= /F

LF=[F

Congruence of
segments Is
reflexive. .

Congruence of &
Is reflexive.
r

ADEF= ADEF

Def.of= A

ANSWER:
Given: ADEF

Prove: ADEF = ADEF

E

sl

ADEF

Glven

b

ALGEBRA Draw and label a figure to

represent the congruent triangles. Then find x

andy.

28. AABC = ADEF /AB =7,BC=9,AC =11+X,DF =
3x—-13,and DE=2y — 5

SOLUTION:

Since the triangles are congruent, the corresponding

sides are congruent.

AC=DF
1MM+x=3x-13
1MT+x—3x=3x—-3x-13

CFCTC.
Substitution.

—xfrom each side

DE=DE EF=FEF,| |£D=/DLE= LE,
DF = DF ZF=LF

Congruence of Congruence of A
segments Is Is reflexive.
v v

reflexive.
ADEF = ADEF

Def.of= A

eSolutions Manual - Powered by Cognero

1M-2x= -13 Simplfy.
11-11-2x= —-13-11 —11 from each side.
—2yr=—-24 Simplify.
x=12 + each side by —2.
Similarly, AB = DE.
AB =DE CPCTC.
T2y Substitution.
T+5=2y =545 +5to each side.
12 =2y Sim plfy.
5=y + each zide by 2.
That is,y = 6.
ANSWER:
D
SN2 —5
3x— 1 a/ E
L
F
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4-2 Congruent Triangles

29. MMN = ARST m~ZL=49, m<M =10y, m<S =
70,and ML T=4x+9

SOLUTION:

g

L

.'I..r.\\

100°

Since the triangles are congruent, the corresponding

angles are congruent.

o T0°

<_

P
x4 0P

R

fM=s5 and “N=2T
By the definition of congruence 3 <M = 25.

Substitute.
msM =msS  Def
10y =70
y=1i

So, msM =T0

Use the Triangle Angle Sum Theorem in al.MN .

miL +miM +msN =180
49 +T70+msN =130
119 4+msN =120

msN =61

of ¢ ONgIueice.

Substitute.

+ each gide by 10.

Triangle Angle-Sum Thm.
Substitute.
Simplify.

=119 from each side.

By the definition of congruence m<N = mZT"

Substitute.
msN =msN
6l=4x+ 9
6l—9=4x+9—29
52 =4x
13=x
Thatis, x=13.
ANSWER:
M .
_ 10
/ N
[49° >N
L
x=13;y =7

Def. of congruence.
Substitute.

-0 from each side.
Simplify.

+ each side by 4.
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30. AJKL = AMNP | JK=12,LJ=5PM=2x - 3,

msl=67, msK =y +4and msN =2y — 15

SOLUTION:
K (y+4° N
I (2y - 15)°
12
e
J 5 L M P

2x—13
Since the triangles are congruent, the corresponding
angles and corresponding sides are congruent.

SE=AN CPCTC
miK =msN Def of congruence
y+4=2y—15 Substitute.
y+4-2y=2y —15—-2y —Zpfrom each side.
—yp+4=—15 Simplify.
—r= —19 —4 from each side.
y=19 % each side by —1.
MP=JL CPCTC
MFP =JL  Defof congruence
2x—3=5 Substitute.
2x —343=543 43 toeach side.
x =248 Simplify.
x=4 + each gide by 2.
ANSWER:
K (y+ar N
. (2y — 15)°
12
K &
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4-2 Congruent Triangles

31.

32.

PENNANTS Marren is decorating an area of 100
the pep rally. She is using a string of pennants that a
isosceles triangles.

a. List seven pairs of congruent segments in the phot
b. If the area decorated is a square, how long will the
need to be?

c. How many pennants will be on the string?

SOLUTION:
a. AB=CB.AB=DE AB=FE.CB=DE,
CB=FE.DE=FE. AC=DF

b. Substitute the area value in the formula for area of
solve for its side.

A =S2 Area formula
100 25'2 Areais 100
10 =5 take the square root

The length of each side is 10 ft. Since the perimeter
the perimeter is 4(10) or 40. So, 40 ft of pennant strin

c. Each pennant is 4 inches wide and they are place

S0, there are 2 pennants for each foot of rope. So, 4
pennants per foot means that 80 pennants will fit on t

ANSWER:

a. AB=CB.AB =DE.AB = FE.CB = DE,

CB = FE,DE = FE,AC = DF

b. 40 ft

c. 80

SENSE-MAKING In the photo of New York
City's Chrysler Building,

TS=ZY XY =RS TR=ZX, £X= £LR £T
= A7 2ZY = £S5, and AHGE = ALK,

eSolutions Manual - Powered by Cognero

33.

a. Which triangle, if any, is congruent to

AYXZ? Explain your reasoning.

b. Which side(s) are congruent to ./I.7 Explain your
reasoning.

€. Which angle(s) are congruent to »~G? Explain
your reasoning.

SOLUTION:

a. ASRT is congruentto A¥ ¥ 7. The
corresponding parts of the triangles are congruent,
therefore the triangles are congruent.

b. FH is congruent to J L. We are given that
AHGF = ALKJ | and JL corresponds with
FH. Since corresponding parts of congruent
triangles are congruent, JL = FH.

C. . is congruent to ~G. We are given that
AHGE = ALKJ, and <G corresponds with £K.
Since corresponding parts of congruent triangles are
congruent, £G = ZK.

ANSWER:

a. ASRT; The corresponding parts of the triangles
are congruent, therefore the triangles are congruent.
b. FH ; We are given that AHGH = ALKJ | and

J corresponds with FH . Since corresponding
parts of congruent triangles are congruent, JL=FH.
. «K; We are given that AHGH = ALKJ  and /G
corresponds with ~K. Since corresponding parts of
congruent triangles are congruent, .G = K.

MULTIPLE REPRESENTATIONS In this
problem, you will explore criteria for triangle
Page 12



4-2 Congruent Triangles

congruence. Select a tool such as compass and
straightedge or dynamic geometry software.

a. Geometric Draw two triangles that meet each of
the following criteria.

« the sides of the first triangle are congruent to the
corresponding sides of the second triangle

« two of the sides and the included angle are
congruent

« two angles and the included side are congruent

« two angles and a nonincluded side are congruent

« two sides and a nonincluded angle are congruent

« the angles of one are congruent to the
corresponding angles of the second triangle

b. Verbal Analyze the triangles drawn in part a by
drawing additional triangles or transforming those you
drew. Which criteria resulted in congruent triangles?
Which criteria did not result in congruent triangles?

c. Verbal Make a conjecture about the criteria to
determine whether two triangles are congruent.

SOLUTION:

a. The sides of the first triangle are congruent to the
corresponding sides of the second triangle.

C F
A E
Two of the sides and the included angle are
congruent.

C 1
A H
Two angles and the included side are congruent.

C L
Bdmd
A K

Two angles and a non-included side are congruent.
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C 0
B < ; | | ;
A N

Two sides and a non-included angle are congruent.

C R
A
T

The angles of one are congruent to the corresponding
angles of the second triangle.

.7

b. Congruent triangles resulted from these criteria:
corresponding sides of each triangle are congruent,
two sides and included angle are congruent, and two
angles and nonincluded side are congruent. These
criteria did not result in congruent triangles: two sides
and a nonincluded angle are congruent and
corresponding angles are congruent.

C. Two triangles are congruent if all three sides are
congruent, two sides and an including angle, two
angles and the including side, and two angles and a
nonincluded side.

ANSWER:

a. The sides of the first triangle are congruent to the
corresponding sides of the second triangle.

C F
B < ; D < ,:
A E

Two of the sides and the included angle are
congruent.

C |
B 4 J <<7
A H
Two angles and the included side are congruent.
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4-2 Congruent Triangles

c L
ndmd
A K

Two angles and a non-included side are congruent.

C 0
ded
A N

Two sides and a non-included angle are congruent.

C R

3<_<//; 4
A

T

The angles of one are congruent to the corresponding
angles of the second triangle.

W
c
34 w
A ]

b. Congruent triangles resulted from these criteria:
corresponding sides of each triangle are congruent,
two sides and included angle are congruent, and two
angles and nonincluded side are congruent. These
criteria did not result in congruent triangles: two sides
and a nonincluded angle are congruent and
corresponding angles are congruent.

C. Two triangles are congruent if all three sides are
congruent, two sides and an including angle, two
angles and the including side, and two angles and a
nonincluded side.

eSolutions Manual - Powered by Cognero

34. PATTERNS The pattern shown is created using

regular polygons.

a. What two polygons are used to create the
pattern?

b. Name a pair of congruent triangles.

c. Name a pair of corresponding angles.

d. If CB =2 inches, what is AE? Explain.

e. What is the measure of ~D? Explain.

SOLUTION:

a. Hexagons and triangles are used to create the
pattern.

b. AABC = ADEC

c. £B and £F are corresponding angles.

d. AE'is 4 in.; Because the polygons that make the
pattern are regular, all of the sides of the triangles
must be equal, so the triangles are equilateral. That
means that CB is equal to AC and CE, so AE is 2
(CB), or 4 inches.

€. M is 60°. Because the triangles are regular,
they must be equilateral, and all of the angles of an
equilateral triangle are 60°.

ANSWER:

a. hexagons and triangles

b. Sample answer: AABC = ADEC

C. Sample answer: £ Band £E

d. 4 in.; Sample answer: Because the polygons that
make the pattern are regular, all of the sides of the
triangles must be equal, so the triangles are
equilateral. That means that CB is equal to AC and
CE, so AE is 2(CB), or 4 inches.

e. 60°; Sample answer: Because the triangles are
regular, they must be equilateral, and all of the angles
of an equilateral triangle are 60°.
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4-2 Congruent Triangles

35.

36.

FITNESS A fitness instructor is starting a new
aerobics class using fitness hoops. She wants to
confirm that all of the hoops are the same size. What
measure(s) can she use to prove that all of the hoops
are congruent? Explain your reasoning.

SOLUTION:

To prove that all of the hoops are congruent, use the
diameter, radius, or circumference; Two circles are
the same size if they have the same diameter, radius,
or circumference, so she can determine if the hoops
are congruent if she measures any of them.

ANSWER:

diameter, radius, or circumference; Sample answer:
Two circles are the same size if they have the same
diameter, radius, or circumference, so she can
determine if the hoops are congruent if she measures
any of them.

WRITING IN MATH Explain why the order of
the vertices is important when naming congruent
triangles. Give an example to support your answer.

SOLUTION:

When naming congruent triangles, it is important that
the corresponding vertices be in the same location for
both triangles because the location indicates

congruence. For example if A4BC is congruent to
ADEF, then zA = +D, ZB = ZF and 20 = AF.

ANSWER:

Sample answer: When naming congruent triangles, it
is important that the corresponding vertices be in the
same location for both triangles because the location
indicates congruence. For example if A4BC is
congruent to ADEF, then »4 = ~D, £B = 4E and
0= 7F.
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37. ERROR ANALYSIS Jasmine and Will are

evaluating the congruent figures below. Jasmine says
that ACAB = AZYX and Will says that
ABC = AYXZ | Is either of them correct? Explain.

SOLUTION:

Both Jasmine and Will are correct. <24 corresponds
with £F | 2B corresponds with <X, and

2 corresponds with <7 . ACAE is the same
triangle as A4BC" and AZXY is the same triangle as
AXYZ

ANSWER:

Both; Sample answer: A corresponds with <Y,

£ B corresponds with =X, and 2 C corresponds
with £ Z. ACAB is the same triangle as A4BC and
AZXY is the same triangle as AXTZ

38. WRITE A QUESTION A classmate is using the

Third Angles Theorem to show that if two
corresponding pairs of the angles of two triangles are
congruent, then the third pair is also congruent. Write
a question to help him decide if he can use the same
strategy for quadrilaterals.

SOLUTION:

Do you think that the sum of the angles of a
quadrilateral is constant? If so, do you think that the
final pair of corresponding angles will be congruent if
three other pairs of corresponding angles are
congruent for a pair of quadrilaterals?

ANSWER:

Sample answer: Do you think that the sum of the
angles of a quadrilateral is constant? If so, do you
think that the final pair of corresponding angles will
be congruent if three other pairs of corresponding
angles are congruent for a pair of quadrilaterals?
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39. PERSEVERENCE Find x andy if APQS = ARQDS CRITIQUE ARGUMENTS Determine whether
each statement is true orfalse . If false, give a
o counterexample. If true, explain your reasoning.

40. Two triangles with two pairs of congruent
corresponding angles and three pairs of congruent

= i corresponding sides are congruent.
SOLUTION:
il e S o A The statement is true. Using the Third Angles
SOLUTION: Theorem, the third pair of angles is also congruent

and all corresponding sides are congruent, so since

If two triangles are congruent, then their .
g g CPCTC, the triangles are congruent.

corresponding sides are congruent.
PO =0R
PS5 =5k
Substitute.
Pa=0FR CPETE
2X =3y + 8 Substitute.
PS8 =8R CECTC

ANSWER:
True; Sample answer: Using the Third Angles

x=2y BB Theorem, the third pair of angles is also congruent
and all corresponding sides are congruent, so since
Substitute x =2y in 2x =3y +8, CPCTC, the triangles are congruent.
2x =3y +8 CPCTC
2(2y) =3y + 8 Substitute.
4}? = 3_}? +8 Iultiply.

4y —3py =3y +5—3p —Jpfrom each side.
»y= a Simplify.

Substitute ¥ =8 in x=2y.
x=2y

x=2(8)

xr=16

ANSWER:

x =16,y =8
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4-2 Congruent Triangles

41. Two triangles with three pairs of corresponding 42. SENSE-MAKING Write a paragraph proof to
congruent angles are congruent. prove polygon ABED = polygon FEBC.
SOLUTION:

False; a pair of triangles can have corresponding AD —B [ &
angles congruent with the sides of one triangle longer “-,‘
than the sides of the other triangle; for example; == \
ZA=2X ZB=2Y 20 =27 | but corresponding "~.\
sides are not congruent. D':‘ I E s
SOLUTION:
A | B I C
H T 1\z2 " ||
7 TRREA . r
D E F

We know that AB = FE ED= BC, and AD = FC. By the reflexive
property, BE = EB. /A= /Fand ZD = ZCsince all right angles are
congruent. Because ACand DF are both perpendicular to

CF, AC || DF (Theorem 38). /1= Z4and £2= /3 because
alternate interior angles are congruent to each other. Because

ANSWER: all corresponding parts are congruent, polygon ABED =
polygon FEBC.
False; ©#A = X, £B = £Y, £C = £Z but
corresponding sides are not congruent. ANSWER:
A B " [
0 1\z T O
b e
o " E ' F

We know that AB= FE ED= BC, and AD = FC. By the reflexive
property, BE = EB. /A= £Fand £D = £Csince all right angles are
congruent. Because ACand DF are both perpendicular to

CF, AC|| DF (Theorem 38). £1= Z4and /2= /3 because
alternate interior angles are congruent to each other. Because

all corresponding parts are congruent, polygon ABED =

polygon FEBC.

43. WRITING IN MATH Determine whether the
following statement is always, sometimes, or never
true. Explain your reasoning.

Equilateral triangles are congruent.

SOLUTION:

The statement is sometimes true. While equilateral
triangles are equiangular, the corresponding sides
may not be congruent. Equilateral triangles will be
congruent if one pair of corresponding sides are
congruent.

ANSWER:
Sometimes; Equilateral triangles will be congruent if
one pair of corresponding sides are congruent.
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44. A cement path is placed as shown in a square region

of a park. If the triangular grassy areas along both
sides of the path are congruent, what is the perimeter
of the path?

15f

il

A 40 ft
B 48 ft
C 60 ft
D 105 ft

SOLUTION:
Since the triangles are right triangles, a+b’=c%
So, 8%+ 152 =2,

o =289
c=17
So, the long sides of the path are 17 ft long.

To find the short sides of the path, subtract 15 — 8, or
7.

Now, to find the perimeter of the path, add the side
lengths.

17+7+17+7=48.

The perimeter of the path is 48 ft. So, the correct
answer is choice B.

ANSWER:
B

eSolutions Manual - Powered by Cognero

45. AQRS = ATUQ

u

CT= /R
D /,RSQ = ,UQT
E /RQS=z= ,UTQ

SOLUTION:
i R
Q rs Q

Consider each statement

A @E@ 1s true.
B “€ =T istrue.

C 4T = R cannot be assumed with the given

information.
D «RSQ = ~UQT is true.
E ~«RQS = ~UTQ is true.

So, the correct answer is choice C.

ANSWER:
C
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46. The opposite sides of quadrilateral WXYZ are
congruent. Prove that AWXZ =~ AYZX.

X ¥
w z
SOLUTION:

Because the opposite sides of quadrilateral WXYZ
are congruent, WX=2YZagqdWsz=TX

XZ = ZX py the reflexive property of congruence.
Therefore AWXZ =~ AYZX by SSS.

ANSWER:

Because the opposite sides of quadrilateral WXYZ
ﬁconwent, WXe2FZaquaWzzlX

X2 = ZX py the reflexive property of congruence.
Therefore AWXZ =~ AYZX by SSS.

47. Use the following information to find the values of x
andy. ATUV = AHJK, TU=14,UV=18,TV =
4y +1,JK=2x — 4,and HK =6y — 5.

SOLUTION:

Because the triangles are congruent, we can set
corresponding sides equal to one another to find x
andy.

To find x, set JK = UV.

2r—4 = 18
2x: = 22
x: o= A

Tofindy, set HK = TV.

By —5 = 4dy+1

Gy = 4y +6

2y = 6

& = 3
ANSWER:
x=11,y =3

48. A regular hexagon is divided into six congruent
triangles.
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E D

Which of the following best approximates the area of
the shaded region?

A 62.35 square units

B 124.71 square units
C 249.41 square units
D 374.12 square units

SOLUTION:
A B
/
F C
12
E D

A regular hexagon will have all sides equal and all
triangles are equilateral. Find the area of one triangle
and multiply by 2.

First, find the height of the triangle.

12% = 6% 4 b

The height s /108 o 6y/3,

Then, the area of one triangle is

_A
A=zbh

_1 z
A=3(12) (5,/?)
A=6235

The area of the two shaded triangles would be
62.35-2=124"7.

So, the correct answer is choice B.
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50. AABC = ADEF. AB =4x - 2,BC =10, DE =18,

ANSWER: EF =3y + 1, and DF = 2x + 4,

B

a. Find the values of x andy.
49. MULTI-STEP The graph shows A FGH and e fhe veles ofxandy

AJKL. b. Find DF.

SOLUTION:

a. Because the triangles are congruent that means
Parl congruent sides are equal.

"""-._\_“_‘_\_\_

K To find x, set AB = DE.

4x = 20
b Gt

G

1{‘& 4x—2 = 18
\
F

Tofindy, set EF = BC.
a. Describe a set of rigid motions that could be

performed on A FGH to prove that it is congruent to +1 = 10
AJKL. Iy = 9
p o= 3

b. Perform the set of rigid motions, and list the
coordinates of the vertices of the image of AFGH b. Substitute 5 for x to find DF.
at each stage.

) . DF = 2(5) +4
C. Given that m/F =59° and mG =42°, what is DF = 10+4
the measure of ~L? Explain your reasoning. DF _ 14
SOLUTION:
a. A reflection in the x-axis and a translation 5 units
right could be performed to prove the triangles are ANSWER:
congruent. a x=5y - 3
b. after reflection: F'(-3, 5), G'(-4, 1), H'(-1, 3); b. 14

after translation: (2, 5), G"(1, 1), H"(4, 3)

C. 79°, m«H =180° — 59° — 42° = 79°; because
s«H= /L msL=79°.

ANSWER:

a. areflection in the x-axis and a translation 5 units
right

b. after reflection: F'(-3, 5), G'(-4, 1), H'(-1, 3);
after translation: F"(2,5), G"(1, 1), H"(4, 3)

C. 79°; m«H = 180° — 59° — 42° = 79°; because
sH= 2L, msL=79°.
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