6-6 Trapezoids and Kites

Find each measure. COORDINATE GEOMETRY Quadrilateral
1. ms ABCD has verticesA (-4, -1), B(-2, 3), C(3, 3,
A B and D(5, -1).
i I 3. Verify that ABCD is a trapezoid.
-\ SOLUTION:
\ 101°/ First graph the points on a coordinate grid and draw
D C the trapezoid.
SOLUTION: ¥
The trapezoid ABCD is an isosceles trapezoid. So, .8

each pair of base angles is congruent. Therefore,
mo D =msC =101,

ANSWER:
101

2. WT,if ZX =20 and TY = 15 Use the slope formula to find the slope of the sides of

the trapezoid

Mg = - { j] 2
3-3

T Fe ey 0
SOLUTION: Mep ™ —— = ==2
The trapezoid WXYZ is an isosceles trapezoid. So, the ~1-(-1)
diagonals are congruent. Therefore, WY = ZX. b e 0
WT + TY_: ZX The slopes of exactly one pair of opposite sides are
WT +15=20 equal. So, they are parallel. Therefore, the
WT =5 quadrilateral ABCD is a trapezoid.
ANSWER: ANSWER:
5 BC || AD.AB ) CD;ABCD is a trapezoid.
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6-6 Trapezoids and Kites

4. Determine whether ABCD is an isosceles trapezoid. 5. GRIDDED REPSONSE In the figure, Y7 is the

Explain.

SOLUTION:
Refer to the graph of the trapezoid.

¥

I

Use the slope formula to find the slope of the sides of
the quadrilateral.

a—{—l
"”.-JH = —j—{—j] = 2
Bl
M- = =
. 1 {2)
.’H‘(-“:T;:—z
~1-{-1
"'"1'}.? = %-—H

The slopes of exactly one pair of opposite sides are
equal. So, they are parallel. Therefore, the
quadrilateral ABCD is a trapezoid.

Use the Distance Formula to find the lengths of the
legs of the trapezoid.

AB= (-2~ (-4)) +(3-(-1)) =20
CD=\[(5-3) +(-1-3)" = V20

The lengths of the legs are equal. Therefore, ABCD
is an isosceles trapezoid.

ANSWER:
isosceles; Af = J20=CD
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midsegment of trapezoid TWRV. Determine the value
of x.

T 14.8 w

SOLUTION:

By the Trapezoid Midsegment Theorem, the
midsegment of a trapezoid is parallel to each base
and its measure is one half the sum of the lengths of
the bases.

TW and VR are the bases and IZ is the
midsegment. So,

W + 1
Y7 = | ;r R |

1484+ x
2
Solve for x.
16=148+x
1.2=x

g =

ANSWER:
12

CCSS SENSE-MAKING IfABCD is a kite, find
each measure.

6. AB

A

C

SOLUTION:
By the Pythagorean Theorem,

AB% =42 + 3% =25
AB =25 =5

ANSWER:
5
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6-6 Trapezoids and Kites

SOLUTION:

~A is an obtuse angle and ~C is an acute angle.

Since a kite can only have one pair of opposite
congruent

anglesand 24 # AC

7B-= /D' —88

The sum of the measures of the angles of a
quadrilateral is 360.
miAd4+msB 4+ msC 4 msD =360

120+ 853+ moC + 85 =360
msC =T0

ANSWER:
70

Find each measure.
8. miK

[80° .

¥
-

M

SOLUTION:

The trapezoid JKLM is an isosceles trapezoid so
each pair of base angles is congruent. So,

LM = 25 and 2T = £ZK.

The sum of the measures of the angles of a
quadrilateral is 360.

Letm,sJ=msK=x.

miM +msL +miK +mAl =360
80+4+80+x+x =360

2x =200
x =100
So, mK =100,
ANSWER:
100

Sum of angles i1s 360
Substitute.

Combine like terms.
Divide each side by 2
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10.

SOLUTION:

The trapezoid QRST is an isosceles trapezoid so each
pair of base angles is congruent. So,

ZR=s8and £Q= 2T

The sum of the measures of the angles of a
quadrilateral is 360.

Letm,sQ=msT=x.
mLQ +miR +msS +msT =360 Sum of angles 15 360
X +1104110+x =360 Substitute
2x =140 Combine like terms
x =70 Divide each side by 2

So, mL =70,

ANSWER:
70

JL,ifKP=4and PM =7

SOLUTION:

The trapezoid JKLM is an isosceles trapezoid. So,
the diagonals are congruent. Therefore, KM = JL.
KM =KP + PM

=4+7

=11

JL=KM=11

ANSWER:
11
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6-6 Trapezoids and Kites

11. PW,ifXZ =18 and PY =3 COORDINATE GEOMETRY For each
quadrilateral with the given vertices, verify that
the quadrilateral is a trapezoid and determine
whether the figure is an isosceles trapezoid.

12.A(-2,5), B(-3,1), C(6, 1), D(3,5)

SOLUTION:
First graph the trapezoid.

mmm.
SOLUTION: ’,}

b

The trapezoid WXYZ is an isosceles trapezoid. So, the ] N
diagonals are congruent. Therefore, YW = XZ. \
YP + PW =XZ.
3+PW=18 0 X
PW =15

ANSWER:
15

Use the slope formula to find the slope of the sides of
the quadrilateral.

-5

My =———==4
3-(-2)
1-1

My = =0

" 6—(-3)
5-1 4

S aTE  §
5=5

Mpy = — 3:'[]'

The slopes of exactly one pair of opposite sides are
equal. So, they are parallel. Therefore, the
quadrilateral ABCD is a trapezoid.

Use the Distance Formula to find the lengths of the
legs of the trapezoid.

cp =G+ G-07 = (=3 +42 = 5F 6 = 25 =
The lengths of the legs are not equal. Therefore,
ABCD is not an isosceles trapezoid.

ANSWER:
BC || AD, AB Jf CD;ABCD is a trapezoid, but not

isosceles since 4B = /17 and CD = 5.
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6-6 Trapezoids and Kites

13. J(-4,-6), K(6, 2), L(1, 3), M(-4, -1) 14. Q(2, 5), R(-2, 1), S(-1,-6), T(9, 4)

SOLUTION:
First graph the trapezoid.

¥

(] f" iy
i

._;f,/

Use the slope formula to find the slope of the sides of
the quadrilateral.

2—-(-6
My = { } i
6-(—4) 3
m =3-2__1
“T1-6 0 5
m mos B
41 s
s Lol o |
My = —[} = undefined

~=(-4)

The slopes of exactly one pair of opposite sides are
equal. So, they are parallel. Therefore, the
quadrilateral JKLM is a trapezoid.

Use the Distance Formula to find the lengths of the
legs of the trapezoid.

KIL=yfa-6l+G-27= (—5)2+12 =/25+1=\26

I = (= (T + (m— (=T =0T+ (=52 =25 =5

The lengths of the legs are not equal. Therefore,
JKLM is not an isosceles trapezoid.

ANSWER:
JK || LM KL Jf JM : JKLM is a trapezoid, but not

isosceles since K1. = +/26 and JM = 5.
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SOLUTION:
First graph the trapezoid.
E_Jl"
45@-....__ T
F. A
Ry P4
—5 [-4 o] | £ | 8x
Vel
Y4
s
:—5

Use the slope formula to find the slope of the sides of
the quadrilateral.

m 1-3 |

o = -2 =
—-6-1
m'.f.:.\ ===
-142
4-(-6
Mer { } 1
-(-1)
5-4 |

}‘1‘.].{‘., = ﬁ = ?
The slopes of exactly one pair of opposite sides are
equal. So, they are parallel. Therefore, the
quadrilateral QRST is a trapezoid.

Use the Distance Formula to find the lengths of the
legs of the trapezoid.

RS =y(—1- (- + (6 -0 =P+ (-1 =yT145 =50
or=yfe-2ra—9 =y r-ni=j2er1=5

The lengths of the legs are equal. Therefore, QRST
is an isosceles trapezoid.

ANSWER:
OR || ST, RS }f OT: QRST is a trapezoid, Isosceles
since RS = /50 =0T .
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6-6 Trapezoids and Kites

15. W(-5, ~1), X(~2, 2), Y(3, 1), Z(5, -3)

SOLUTION:
First graph the trapezoid.

¥

Use the slope formula to find the slope of the sides of

the quadrilateral.

2-(-1) _

1-2

"3-(-2) 5

The slopes of exactly one pair of opposite sides are
equal. So, they are parallel. Therefore, the
quadrilateral WXYZ is a trapezoid.

Use the Distance Formula to find the lengths of the
legs of the trapezoid.

xz=yf- (4 (3-2 =TT (—i={aor25=74

WY =yG— (= + - (- =y 127 = et +4 = o5

The lengths of the legs are not equal. Therefore,
WXYZ is not an isosceles trapezoid.

ANSWER:
XY ||WZ,WX | YZ; WXYZ is a trapezoid, but not
isosceles since XZ = /74 and WY =68 .
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16.

17.

For trapezoid QRTU, V and S are midpoints of
the legs.

If QR =12 and UT =22, find VS.

SOLUTION:

By the Trapezoid Midsegment Theorem, the
midsegment of a trapezoid is parallel to each base
and its measure is one half the sum of the lengths of
the bases.

OR and UT are the bases and F5 is the
midsegment. So,

Ve = o+ T

7
b — 12+22

=17

ANSWER:
17

If QR =4 and UT =16, find VS.

SOLUTION:

By the Trapezoid Midsegment Theorem, the
midsegment of a trapezoid is parallel to each base
and its measure is one half the sum of the lengths of
the bases.

OR and UT are the bases and V'S is the
midsegment. So,

pu= GRHUT

b = 4+16
10

ANSWER:

10
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6-6 Trapezoids and Kites

18.

19.

If VS =9and UT =12, find QR.

SOLUTION:
By the Trapezoid Midsegment Theorem, the
midsegment of a trapezoid is parallel to each base
and its measure is one half the sum of the lengths of
the bases.
OR and UT are the bases and FS is the
midsegment. So,

o DR4UT

2

o OR+12
2

18=0R+12

6=0R

ANSWER:
6

If TU =26and SV =17, find QR.

SOLUTION:
By the Trapezoid Midsegment Theorem, the
midsegment of a trapezoid is parallel to each base
and its measure is one half the sum of the lengths of
the bases.
OR and UT' are the bases and V¥ is the
midsegment. So,
ps < QR+UT
2
17 QR+26
2
34=0R+26
8=0R

ANSWER:
8
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20. IfQR=2and VS =7, find UT.

21.

SOLUTION:

By the Trapezoid Midsegment Theorem, the
midsegment of a trapezoid is parallel to each base
and its measure is one half the sum of the lengths of
the bases.

OR and UT are the bases and F'S is the

midsegment. So,
b QR +UT

3 1T
?=“+EI

2
4=2+0UT
12=UT

ANSWER:
12

If RQ =5and VS =11, find UT.

SOLUTION:

By the Trapezoid Midsegment Theorem, the
midsegment of a trapezoid is parallel to each base
and its measure is one half the sum of the lengths of
the bases.

(R and UT are the bases and F5 is the
midsegment. So,

po - OR+UT

S+ UT
2
22=5+0T
|7=UT

1=

ANSWER:
17
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6-6 Trapezoids and Kites

22. DESIGN Juana is designing a window box. She

wants the end of the box to be a trapezoid with the
dimensions shown. If she wants to put a shelf in the
middle for the plants to rest on, about how wide
should she make the shelf?

SOLUTION:

The length of the midsegment of the trapezoid is
about the width of the shelf.

By the Trapezoid Midsegment Theorem, the
midsegment of a trapezoid is parallel to each base
and its measure is one half the sum of the lengths of
the bases. The length of the bases are 22 inches and
12 inches. So, the length of the midsegment is:
22412

=17 in.

Therefore, without knowing the thickness of the
sides of the box, the width of the shelf is about 17
inches.

ANSWER:
17in
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23.

24.

MUSIC The keys of the xylophone shown form a
trapezoid. If the length of the lower pitched C is 6
inches long, and the higher pitched D is 1.8 inches
long, how long is the G key?

o EGWD

SOLUTION:

The G key is the midsegment of the trapezoid.

By the Trapezoid Midsegment Theorem, the
midsegment of a trapezoid is parallel to each base
and its measure is one half the sum of the lengths of
the bases. So, the length of the G key is

418

3

=39in.

ANSWER:
3.9in

CCSS SENSE-MAKING If WXYZ is a kite, find
each measure.

YZ
w
z X
Y
SOLUTION:

By the Pythagorean Theorem,

XY? =8%+5% =89

XY =+/89

A Kite is a quadrilateral with exactly two pairs of
consecutive congruent sides. So, XY =7F.
Therefore, YZ = XY =+/89.

ANSWER:

v'ﬁ
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6-6 Trapezoids and Kites

25.

26.

WP

Z
SOLUTION:
By the Pythagorean Theorem,
WP? = Wx? - xP%=6% - 47 =20
WP =420
ANSWER:

\."'E

X

SOLUTION:
A kite can only have one pair of opposite congruent

anglesand £WZ2Y, so 2X =£Z.

LetmsX =msZ=X.
The sum of the measures of the angles of a
quadrilateral is 360.

mAW A+ mX +m +msZ =360 Sum of angles is 360
T04+x4+564x =360 Substitute.
2x =234 Combine like terms.
x =117 Divide each side by 2

So, msX =117,

ANSWER:
117
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27.

28.

e
¥
X Z
>
w
SOLUTION:

A kite can only have one pair of opposite congruent
anglesand £W Z£2Y, so £X =27,

LetmsX =msZ=xX.
The sum of the measures of the angles of a

quadrilateral is 360.
mA +mX +md +msZ =360 Sum of angles is 360

90+ x+1204+x =360 Substitute.
2x =150 Combine like terms.
x=75 Dwideeach side by 2

So, msZ =175,

ANSWER:
75

PROOF Write a paragraph proof for each
theorem.
Theorem 6.21

SOLUTION:

You need to walk through the proof step by step.
Look over what you are given and what you need to
prove. Here, you are given ABCD is an isosceles
trapezoid. 5C|| AD, AB = C'D. You need to prove

that _ . Use the
ZAZ 2D LABCE ADCE

properties that you have learned about trapezoids to
walk through the proof.

Given: ABCD is an isosceles trapezoid.
BC|AD,AB=CD

Prove: ;
ZAZ 2D LABC = A DCE

A

F B

E c

D

Proof: Draw auxiliary segments so that

BE L ADand CE L AD .

Since BC I AD and parallel lines are everywhere

equidistant, BF = CFE . Perpendicular lines form right
Page 9



6-6 Trapezoids and Kites

29.

angles, so £BFA and ZCED are right angles. So,
ABFA and ACED are right triangles by definition.
Therefore, ABFA = ACEDby HL. 24 = 2D by
CPCTC. Since ZCBF and ZBCE are right angles

and all right angles are congruent, ZCBF = ZBCE
ZABF = 2DCE by CPCTC. So,
ZABC = ZDCE by angle addition.

ANSWER:
Given: ABCD is an isosceles trapezoid.
BC||AD AR =CD

ZA=.0
Prove:

SARC = #DCR
£ B
E C
D

Proof: Draw auxiliary segments so that

BF L AD and CE L AD .

Since BC || AD and parallel lines are everywhere
equidistant, BF=CE. Perpendicular lines form right
angles, so < BFFA and #CFED are right angles. So,
ABFA and ACED are right triangles by definition.
Therefore, ABFA = ACEDby HL. 24 = 2D by
CPCTC. Since £CBF and ZBCE are right angles
and all right angles are congruent, £CBI = ZBCE
ZABF = ZDCE by CPCTC. So,

ZABC = ZDCE by angle addition.

Theorem 6.22

SOLUTION:

You need to walk through the proof step by step.
Look over what you are given and what you need to
prove. Here, you are given ABCD is a trapezoid;
£P =2 You need to prove that ABCD is an
isosceles trapezoid. Use the properties that you have
learned about trapezoids to walk through the proof.

Given: ABCD is a trapezoid,;
eh=.0C
Prove: Trapezoid ABCD is isosceles.

eSolutions Manual - Powered by Cognero

30.

D k= c

Proof: By the Parallel Postulate, we can draw the
auxillary line EB || AD . 2D = /BEC, by the Corr.
25 Thm. We are given that <12 = 2" | so by the
Trans. Prop, £BEC = 2", So, AEBC is isosceles
and EB = BC . From the def. of a trapezoid,

AB || DE . Since both pairs of opposite sides are
parallel, ABED is a parallelogram. So, AD=ER . By

the Transitive Property, BC = AD , Thus, ABCD is
an isosceles trapezoid.

ANSWER:

Given: ABCD is a trapezoid,
2h=.20C

Prove: Trapezoid ABCD is isosceles.

A B

D = Cc

Proof: By the Parallel Postulate, we can draw the
auxillary line EB|| AD. 2D = ZBEC , by the Corr.
2% Thm. We are given that £D= .2 so by the
Trans. Prop, £BEC = .20, So, AEBC is isosceles
and EB = BC . From the def. of a trapezoid,

AB | DE . Since both pairs of opposite sides are
parallel, ABED is a parallelogram. So, AD=EB. By

the Transitive Property, BC = AD . Thus, ABCD is
an isosceles trapezoid.

Theorem 6.23

SOLUTION:

You need to walk through the proof step by step.
Look over what you are given and what you need to
prove. Here, you are given ABCD is a trapezoid,;

AC = B . You need to prove that trapezoid ABCD
is isosceles. Use the properties that you have learned
about trapezoids to walk through the proof.
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6-6 Trapezoids and Kites

Given: ABCD is a trapezoid,;

AC = BD

Prove: Trapezoid ABCD is isosceles.
A B

2\

D F E c

Proof: It is given that ABCD is a trapezoid with

AC = BD . Draw auxiliary segments so that

AE L DC and BF L DC . Since perpendicular lines
form right angles, < AEF and ZBFE are right
angles. Therefore, A4EC and ABFI) are right
triangles by definition. AE || BF because two lines in
a plane perpendicular to the same line are parallel
AE = BI since opposite sides of a trapezoid are
congruent. A4£C = ABFD by HL and

ZACD = ZBDC by CPCTC. Since DC = DC by
the Reflexive Property of Congruence,

AEC = ABFD (SAS). AD = BC by CPCTC, s0
trapezoid ABCD is isosceles.

ANSWER:

Given: ABCD is a trapezoid;

AC = BD

Prove: Trapezoid ABCD is isosceles.

L7\

D F F [

Proof: It is given that ABCD is a trapezoid with

AC = BD . Draw auxiliary segments so that

AE L DC and BF L DC . Since perpendicular lines
form right angles, ZAEF and #BFE are right
angles. Therefore, A4EC and ABFDD are right
triangles by definition. AE || BF because two lines in
a plane perpendicular to the same line are parallel
AE = BI since opposite sides of a trapezoid are
congruent. A4£C" = ABFD by HL and

ZACD = 2BDC by CPCTC. Since DC = DC by
the Reflexive Property of Congruence,

MEC = ABFD (SAS). AD = BC by CPCTC, 50
trapezoid ABCD is isosceles.
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31. Theorem 6.25

SOLUTION:

You need to walk through the proof step by step.
Look over what you are given and what you need to
prove. Here, you are given ABCD is a kite with

AB=BC and AD = DC . You need to prove

BD L AC . Use the properties that you have learned
about kites to walk through the proof.

Given: ABCD s a kite with A8 = BC and AD = DC
A

pd\
Sl

"
Prove: B L AC
Proof: We know that AB = BC and AD = DC . So,
B and D are both equidistant from A and C.
If a point is equidistant from the endpoints of a

segment, then it is on the perpendicular bisector of
the segment. The line that contains B and D is the

perpendicular bisector of AC, since only one line
exists through two points. Thus, B L AC",

ANSWER:
Given: ABCD is a kite with A8 = BC and AD = DC
A

pd\y
Sl

.
Prove: B L AC
Proof: We know that AB = BC and A= DC . So,
B and D are both equidistant from A and C.
If a point is equidistant from the endpoints of a

segment, then it is on the perpendicular bisector of
the segment. The line that contains B and D is the

perpendicular bisector of F, since only one line
exists through two points. Thus, D L AC",
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6-6 Trapezoids and Kites

32. Theorem 6.26

SOLUTION:

You need to walk through the proof step by step.
Look over what you are given and what you need to
prove. Here, you are given ABCD is a kite. You

need to prove £B = 2D, /BADZ BCD . Use the
properties that you have learned about kites to walk
through the proof.

Given: ABCD is a kite
Prove: #B= /D, /BADZ ZBCD

B
A ® c
D
Proof: We know that AB = AD and BC =CD by the
definition of a kite. AC" = AT by the Reflexive
Property. Therefore, A4BC = A4D(C by SSS.
ZB= 2D by CPCTC.
If ZBAD = ZBCID | then ABCD is a parallelogram

by definition, which cannot be true because we are
given that ABCD is a kite. Therefore,

ZBADZ Z#BCD .

ANSWER:
Given: ABCD is a kite

Prove: #B =D, /BADZ 2BCD
B

L
TN

Proof: We know that AB = A and BC = CD by the
definition of a kite. AC' = AC by the Reflexive
Property. Therefore, A4BC = A4D(C by SSS.

ZB =D by CPCTC.

If ZBAD = ZBCD | then ABCD is a parallelogram
by definition, which cannot be true because we are
given that ABCD is a kite. Therefore,

ZBADZ ZBCD |

33. PROOF Write a coordinate proof for Theorem 6.24.
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SOLUTION:

Begin by positioning trapezoid ABCD on a coordinate
plane. Place vertex D at the origin with the longer
base along the x-axis. Let the distance from D to A
be a units, the distance from A to B b units, and the
distance from B to C c units. Let the length of the
bases be a units and the height be ¢ units. Then the
rest of the vertices are A(a, d), B(a + b, d), and C(a
+ b + ¢, 0). You need to walk through the proof step
by step. Look over what you are given and what you
need to prove. Here, you are given ABCD is a

trapezoid with median EF and you need to prove
EF || AB and EF || DC and EF 21(,-13 -DC). Use the

properties that you have learned about trapezoids to
walk through the proof.

Given: ABCD is a trapezoid with median EF .
Prove: EF || AB and EF || DC and EF 21(,4,*; - D)

Proof:
y
Ala d) Bla+ b d)

/ \

Ol D(0,0) Cla+b+c0 X

By the definition of the median of a trapezoid, E is

the midpoint of AD and Fis the midpoint of BC.
. [fa+r0 d+0 a d

Midpoint E is| ~——.—— or|( == 1.

\ 2 2 \2 2

Midpoint F is

|"¢+h+u+b+c d+fl3\"m"’_27:'r+2.6+u d) .

\ 2 - . 2 g,

The slope of AB {, the slope of EF =0 , and the

slope of DC =0, Thus, EF || AB and EF || DC .

AB=J[{(r+b]—a]: +(d-d) = Jb? or b
DC= J[{(r+h+c]—[):|: +(0-0)"

=1,|I{.:r+f}+c}: ora+bh+c
W to— 'y
EF = (.2£II'+_|&.+L i i d - d
L 2 z 2

_ [’ca+zh+c‘: a+2h+c
- or
v 2 J 2
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6-6 Trapezoids and Kites

| o L -
E[AH+D( ]—E[h +(a+b+c)]
=%[a+2h +c)

_a+2b+e
2
=HhF

Thus, EF %{AH - DC).

ANSWER:
Given: ABCD is a trapezoid with median EF .
Prove: EF || AB and EF || DC and EF %[’AH -DC)

Proof:
y
Ala d Bla+b d)

/ \

Ol D(0,0) Cla+b+c0 X

By the definition of the median of a trapezoid, E is
the midpoint of A1) and F is the midpoint of BC".

. . +0 d+0 d
Midpoint E |s(ﬂ-—-—~.~—n or E.HJ.

L~ 5 23
Midpoint F is
(a+|ﬁ+.:r+b+c d+ﬂ} [2:.?+2.FJ +e d
) ar Pl PG

\ 2 2 2 2J
The slope of A8 = (), the slope of £F" = 0, and the
slope of DC =0, Thus, EF || AB and EF || DC

aB=\[[(a+b)-a] +(d-d) =\ orb
nr':J[{am +¢)-0]" +(0-0)’

-

=J(a+b+c) ora+b+c

M'.:JL29+2h+c—qJ+(£_£]'
2 i

a+2b+e¢ : a+2b+c¢
= or
2 2
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;—[AH +DC) = %[b +a+b+c)]

l
zi{a+2b+c]
_a+2b+c
s
=Rl

Thus, %{AH +DC)=EF .

34. COORDINATE GEOMETRY Refer to

quadrilateral ABCD.

| | A¥T 1
1 B, 3
—A[—S.%]__,,. -
-
P,
NG < Cis, 0)
0 X
L_\\
"
Dis, —4)
' S = |

a. Determine whether the figure is a trapezoid. If so,
is it isosceles? Explain.

b. Is the midsegment contained in the line with
equationy = — x + 1? Justify your answer.
C. Find the length of the midsegment.

SOLUTION:

a. Use the slope formula to find the slope of the sides
of the quadrilateral.

. 3-2 1

F = ==

P 1-(-3) 4
0-3 3

Mee =S 1" 4
—4-10

Moy = - = undefined
—4-2

The slopes of exactly one pair of opposite sides are
equal. So, they are parallel. Therefore, the
quadrilateral ABCD is a trapezoid.

Use the Distance Formula to find the lengths of the
legs of the trapezoid.
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6-6 Trapezoids and Kites

AB = J{l ~(-3)) +(3-2)' =17

CD=(5-5) +(-4-0)" =VI6 =4

The lengths of the legs are not equal. Therefore,
ABCD is not an isosceles trapezoid.

b. By the Trapezoid Midsegment Theorem, the
midsegment of a trapezoid is parallel to each base
and its measure is one half the sum of the lengths of
the bases. Here, the slope of the bases of the

trapezoid is — i But the slope of the line with the

equationy = —x + 1 is—1. So, they are not parallel.

C. Use the Distance formula to find the lengths of the
bases.

AD=f5— (3Tt (-2 =&+ (=6 =62 +36 =100 =10
se=yG-0T+0-n" =4+ (- ={l6+9=y25=5

The length of the midpoint is one half the sum of the
lengths of the bases. So, the length is
10+5

=T7.5 units.

ANSWER:
a. BC||AD,AB )| CD: ABCD is a trapezoid, but not

isosceles, because A8 = J17 and CD = 4.
b. Noj itis not || to the bases which have slopes of

-

—3, whiley = —x + 1 has a slope of —1.

C. 7.5 units

eSolutions Manual - Powered by Cognero

35.

36.

ALGEBRAABCD is a trapezoid.
A B

\ /
/
!

{/
D c
If AC =3x — 7 and BD = 2x + 8, find the value of x
so that ABCD s isosceles.

SOLUTION:

The trapezoid ABCD will be an isosceles trapezoid if
the diagonals are congruent.
AC=BD
X—-7=2x+8
x=15

When x = 15 ABCD is an isosceles trapezoid.

ANSWER:
15

If m£ABC =dx+11and mZDAB =2x+33 find
the value of x so that ABCD is isosceles.

SOLUTION:

The trapezoid ABCD will be an isosceles trapezoid if
each pair of base angles is congruent.

m.ABC =m_ABC

4x +11=2x+ 33
2x =22
x=11

When x = 11, ABCD is an isosceles trapezoid.

ANSWER:
11
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6-6 Trapezoids and Kites

SPORTS The end of the batting cage shown is an
isosceles trapezoid. If PT = 12 feet, ST = 28 feet, and
m<POR =110 find each measure.

38.

SOLUTION:

Since the trapezoid PQRS is an isosceles trapezoid
the diagonals are congruent. By SSS Postulate,
APRS = AQSR. By CPCTC, Z0SR =PRSS, So,
ATSR s an isosceles triangle, then TR = ST = 28 ft.

ANSWER:
28 ft

SQ

SOLUTION:
Since the trapezoid PQRS is an isosceles trapezoid,
the diagonals are congruent. By SSS Postulate,
ARPQ = ASQP. So, 2RPQ = ZSQP by CPCTC.
Therefore, ATP( is an isosceles triangle and then
TQ=TP =121t
SQ=ST+TQ

=28+12

=40
Therefore, SQ =40 ft.

ANSWER:
40 ft

eSolutions Manual - Powered by Cognero

39.

40.

ms (RS

SOLUTION:

Since the trapezoid ABCD is an isosceles trapezoid,
both pairs of base angles are congruent. So,

msQPS =m<POR =110andm20RS =m PSR, Let
m~QRS =m PSR = x.

The sum of the measures of the angles of a
quadrilateral is 360.

mLP +msQ+mR +ms8 =360 Sum of angles is 360
11041104+ x+x =360 Substitute.
2x =140 Combine like terms.
x=70 Divide each side by 2

So, mLORS =70,

ANSWER:
70

msOPS

SOLUTION:

Since the trapezoid ABCD is an isosceles trapezoid,
each pair of base angles is congruent. So,
msQPS =mZPOR =110,

ANSWER:
110
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6-6 Trapezoids and Kites

41.

42.

ALGEBRA For trapezoid QRST, M and P are
midpoints of the legs.

If QR =16, PM =12, and TS = 4, find x.

SOLUTION:

By the Trapezoid Midsegment Theorem, the
midsegment of a trapezoid is parallel to each base
and its measure is one half the sum of the lengths of
the bases.

(R and TS are the bases and "M is the

midsegment. So,
P = OR+TS .
2
16+ 4dx
2
Solve for x.
M4=16+4x
8=4x

2=x

ANSWER:
2

12=

If TS =2x, PM =20, and QR = 6x, find x.

SOLUTION:

By the Trapezoid Midsegment Theorem, the
midsegment of a trapezoid is parallel to each base
and its measure is one half the sum of the lengths of
the bases.

OR and 7S are the bases and PM is the

midsegment. So,

R+ TS
;*ﬁy;f:i""’;”r ;

6x+2x

20=

Solve for x.
40 =8x

J=EX

ANSWER:
5
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43.

44,

If PM =2x, QR = 3x, and TS =10, find PM.

SOLUTION:

By the Trapezoid Midsegment Theorem, the
midsegment of a trapezoid is parallel to each base
and its measure is one half the sum of the lengths of
the bases.

OR and TS are the bases and PM is the

midsegment. So,

R TS
pui = 2RI

Ix 410

2
Solve for x.
dr=10+3x
=10

2x=

ANSWER:
20

If TS=2x+2, QR=5x +3,and PM =13, find TS.

SOLUTION:

By the Trapezoid Midsegment Theorem, the
midsegment of a trapezoid is parallel to each base
and its measure is one half the sum of the lengths of
the bases.

OR and TS are the bases and PM is the

midsegment. So,

PM = f_}h’: 4".‘-._

Sx+3+2x+2
7

Solve for x.
26=Tx+5

21=Tx

I=x

13=

ANSWER:
8
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6-6 Trapezoids and Kites

45.

46.

SHOPPING The side of the shopping bag
shown is an isosceles trapezoid. IfFEC =9
inches, DB = 19 inches,

mLABE =40, and m2EBC =35, find each

measure.

AE

SOLUTION:

The trapezoid PQRS is an isosceles trapezoid. So, the
diagonals are congruent.

AC =BD

AE + EC=BD

AE =19-9 =10 inches.

ANSWER:
10in.

AC

SOLUTION:

The trapezoid PQRS is an isosceles trapezoid. So, the
diagonals are congruent.
AC =BD=19in.

ANSWER:
19in.
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47.

48.

e BCD
SOLUTION:

The trapezoid ABCD is an isosceles trapezoid. So,

each pair of base angles is congruent.
msA=msB

=msABE + m.EBC
=40+ 35
=75

Let m~BCD = m_ADC = x.
The sum of the measures of the angles of a

quadrilateral is 360.
meA+msB +msC+msD =360 Sum of angles is 360

754754+ x+x=360 Substitute.
Ix =210 Combne like terms.
x=105 Divide each side by 2

So, msBCD =103,

ANSWER:
105

m EDC

SOLUTION:
By Alternate Interior Angle Theorem,
m«EDC =mABE =40

ANSWER:
40
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6-6 Trapezoids and Kites

ALGEBRA WXYZ is a Kite.

49 If ms WXY =120,msWZY =4x, and
msZWX =10x, find maZ¥YX

SOLUTION:

~«WZY is an acute angle and ~WXY is an obtuse
angle. A kite can only have one pair of opposite

congruent angles and WXV 2 WY
So, m£ZYX = m2ZWX=10x.

The sum of the measures of the angles of a
quadrilateral is 360.

mAZWX +mWXY +mZYX +mWZY =360
10x +120 + 10x +4x =360
24x =240
x=10
Therefore, m~ZYX = 10(10) = 100.

ANSWER:
100

50. If mes WXY =13x + 24.msWEY =35, and
msEZWX =13x+ 14, find m=ZYX .

SOLUTION:

~«WZY is an acute angle and ~WXY is an obtuse
angle. A kite can only have one pair of opposite
congruent angles and LW XY # AVZY

S0, msZYX = m,WXY=13x + 14
The sum of the measures of the angles of a
quadrilateral is 360.

MmiZWX +mWXY +mZYX +mVZY =360
13x+14 +13x +24 4+ 13x + 14 +35=360
39x =273

x=7

Therefore, m2ZYX = 13(7) + 14 = 105.

ANSWER:
105

CCSS ARGUMENTS Write a two-column

eSolutions Manual - Powered by Cognero

51.

proof.
Given: ABCD is an isosceles trapezoid.
Prove: ZDAC = ~CBD

SOLUTION:

You need to walk through the proof step by step.
Look over what you are given and what you need to
prove. Here, you are given ABCD is an isosceles
trapezoid.. You need to prove £DAC = ZCBD . Use
the properties that you have learned about trapezoids
to walk through the proof.

Given: ABCD is an isosceles trapezoid.
Prove: Z£DAC = 2(CBD

A B
D C
Statements(Reasons)
1. ABCD is an isosceles trapezoid.
(Given)

2. AD=BC (Def. of isos. trap.)
3. DC=DC (Refl. Prop.)
4. AC=BD (Diags. of isos. trap. are =.)
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6-6 Trapezoids and Kites

5,
AADC =ABCD (SSS)
6. 2DAC = ZCBD (CPCTC)

ANSWER:
Given: ABCD is an isosceles trapezoid.
Prove: £DAC = ZCBD

A B

D C
Statements(Reasons)

1. ABCD is an isosceles trapezoid.
(Given)

2. AD =BC (Def. of isos. trap.)

3. DC=DPC (Refl. Prop.)

4. AC=BD (Diags. of isos. trap. are =.)

eSolutions Manual - Powered by Cognero

52.

5,
AADC =ABCD (SSS)
6. 2DAC = ZCBD (CPCTC)

WZ = ZV, XY bisccts WZ
and ZF _and ZW = ZZXY.
Prove: WXYV is an isosceles trapezoid.

v>z

SOLUTION:

You need to walk through the proof step by step.
Look over what you are given and what you need to
prove. Here, you are given

Given:

You need to
WZ =ZV, XY bisects WZand ZV , and AW = 2ZXY .
prove that WXYV is an isosceles trapezoid.. Use the
properties that you have learned about trapezoids to
walk through the proof.

WZ ZZV, XY bisects WZ

andZV, and W = 2ZXY .
Prove: WXYV is an isosceles trapezoid.

Given:

w
X
Z
Y
v
Statements(Reasons)

1. WZ = ZV XY bisccts WZ and ZV' . (Given)

1
—ZF (Mult. Prop.
3 > (Mu p.)

WX = VY (Def. of midpt.)

WX =VY (Def. of = segs.)

. £ZW = ZZXY (Given)

. XY || WV (If corr. Zs are = linesare ||.)

7. WXYV is an isosceles trapezoid.
(Def. of isos. trap.)

ANSWER:

o uaw N
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6-6 Trapezoids and Kites

_ WZ=ZV. XY bisects WZ
Given: S
and ZV and Z“W = ~ZXY.
Prove: WXYV is an isosceles trapezoid.

w

X
Z
Y
v
Statements(Reasons)

1. WZ = ZV . XY bisects WZ and ZV . (Given)

1 | 5=
2. —WZ= EI:"I' (Mult. Prop.)

3. WX = VY (Def. of midpt.)

4. WX =VY (Def. of = segs.)

5. ZW = 2ZZXY (Given)

6. XY | WV (If corr. Zsare = linesare || .)

7. WXYV is an isosceles trapezoid.
(Def. of isos. trap.)

[t

Determine whether each statement is always,
sometimes, or never true. Explain.

53. The opposite angles of a trapezoid are
supplementary.

SOLUTION:
The opposite angles of an isosceles trapezoid are

supplementary but if a trapezoid is not isosceles, the

opposite angles are not supplementary.

f00° 140""\
|
I|
|II
[80° 4%

So, the statement is sometimes true.

ANSWER:

Sometimes; opp < s are supplementary in an
isosceles trapezoid.
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54.

55.

One pair of opposite sides are parallel in a kite.

SOLUTION:

In a kite, exactly two pairs of adjacent sides are
congruent.

So, the statement is never true.

ANSWER:
Never; exactly two pairs of adjacent sides are
congruent.

A square is a rhombus.

SOLUTION:

By definition, a square is a quadrilateral with 4 right
angles and 4 congruent sides. Since by definition, a

rhombus is a quadrilateral with 4 congruent sides a

square is always a rhombus but a rhombus is not a

square. So, the statement is always true.

ANSWER:

Always; by def., a square is a quadrilateral with 4 rt
Zs and 4 = sides. Since by def., a rhombus is a
quadrilateral with 4 = sides, a square is always a
rhombus.
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6-6 Trapezoids and Kites

56. A rectangle is a square. proof.

SOLUTION:

If the rectangle has 4 congruent sides, then itis a
square. Otherwise, it is not a square.

Given: Kite MNPQ

] ]
1 ]
| []
1 ]

So, the statement is sometimes true.

ANSWER:

Sometimes; if the rectangle has 4 = sides, then it is a
square. Otherwise, it is not a square.

57. A parallelogram is a rectangle.

SOLUTION:

A rectangle is a parallelogram but a parallelogram is
a rectangle only if the parallelogram has 4 right
angles or congruent diagonals. So, the statement is
sometimes true.

ANSWER:
Sometimes; only if the parallelogram has 4 rt
s and/or congruent diagonals, is it a rectangle.

58. KITES Refer to the kite. Using the properties of
Kites, write a two-column proof to show that
AMNR is congruent to APNE

SOLUTION:

Sample answer:

You need to walk through the proof step by step.
Look over what you are given and what you need to
prove. Here, you are given MNPQ is a kite. You
need to prove AMNR = AFFNR . Use the properties
that you have learned about kites to walk through the
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6-6 Trapezoids and Kites

Prove:
MINR = APNR

Proof:

Statements (Reasons)

1. MNPQ is a kite. (Given)

2. NM = NP.MQ = PQ (Def. of a kite)
3. ON =ON (Refl. Prop.)

4, ANMQ = ANPQ (SSS)

5. Z“MNR = ZPNR (CPCTC)

6. NR = NR (Refl. Prop.)

7. AMNR = APNR (SAS)

ANSWER:

Sample answer:
Given: Kite MNPQ

eSolutions Manual - Powered by Cognero

59.

Prove:
MINR = APNR

Proof:

Statements (Reasons)

1. MNPQ is a kite. (Given)

2. NM = NP,MQ = PQ (Def. of a kite)
3. ON =ON (Refl. Prop.)

4, ANMQ = ANPQ (SSS)

5. ZMNR = ZPNR (CPCTC)

6. NR = NR (Refl. Prop.)

7. AMNR = APNR (SAS)

VENN DIAGRAM Create a Venn diagram that
incorporates all quadrilaterals, including trapezoids,
isosceles trapezoids, kites, and quadrilaterals that
cannot be classified as anything other than
quadrilaterals.

SOLUTION:

To create a Venn diagram that organizes all of the
quadrilaterals first review the properties of each:
parallelogram, rectangle, square, rhombus,
trapezoid, isosceles trapezoid, and kites. In a Venn
diagram, each type of quadrilateral is represented
by an oval. Ovals that overlap show a quadrilateral
that can be classified as different quadrilaterals.

Parallelograms have opposite sides that are parallel
and congruent. Rectangles, squares, and rhombi
also have these characteristics. So, draw a large
circle to represent parallelograms. Then look at the
relationship between rectangles, squares, and
rhombi. A square is a rectangle but a rectangle is
not necessarily a square. A square is a rhombus but
rhombi are not necessarily squares. Two
overlapping ovals represent rectangles and rhombi
with squares in the overlapping section.

Neither trapezoids nor kites are parallelograms. A
Kite cannot be a trapezoid and a trapezoid cannot
be a kite. So draw separate ovals to represent these
quadrilaterals. Lastly, an isosceles trapezoid is a
trapezoid so draw a smaller circle inside the
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6-6 Trapezoids and Kites

trapezoid oval to represent these quadrilaterals.

Rhombi
{4 sides)

Kites (exacthy 2 pair of 2 sides)

B §

ANSWER:

Rhombi
{4 = sides)

Kites (exacthy 2 pair of = sides)

=<z

COORDINATE GEOMETRY Determine
whether each figure is a trapezoid, a
parallelogram,

asquare, a rhombus, or a quadrilateral given the

coordinates of the vertices. Choose the most
specific term. Explain.

eSolutions Manual - Powered by Cognero

60. A(-1, 4), B(2, 6), C(3, 3), D(0, 1)

SOLUTION:
First graph the trapezoid.

¥

A
\

A

\ i
1
0

Use the slope formula to find the slope of the sides of
the quadrilateral.

" 6-4 2

F = ==

AR 2“‘{'] 3
-6

Fﬂm- ﬂﬁ ==23
1-3 2

Mee =033

1-4
™0 U—{—l] =-3

The slopes of each pair of opposite sides are equal.
So, the two pairs of opposite sides are parallel.
Therefore, the quadrilateral ABCD s a
parallelogram.

None of the adjacent sides have slopes whose
product is —1. So, the angles are not right angles.
Use the Distance Formula to find the lengths of the
sides of the parallelogram.

AB=fe—(-itE-0" =P+ =ora=y13
Be=yG-2+G-e =yl+(—'=/1ro=/10
co=y-3 +1-37= f(—3)2+<—2>2:u9+4:|/ﬁ

ap=fo— (v a—al=fT+(—3T=y1+o=0

No consecutive sides are congruent.
Therefore, the quadrilateral ABCD s a
parallelogram.

ANSWER:

Parallelogram; opp. sides |[, no rt. £s, no
consecutive sides =.
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61. W(=3, 4), X(3, 4), Y(5, 3), Z(-5, 1)

62.

SOLUTION:
First graph the trapezoid.

W ¥ X

f '_'..-l-l'—” '|rr'

Fi
e

Use the slope formula to find the slope of the sides of
the quadrilateral.

4-4
N &
3-4 1
A
1-3 1
My —-T.—j;_;
_1-4 3

There are no parallel sides. Therefore, WXYZ can be
classified only as a quadrilateral.

ANSWER:
quadrilateral; no parallel sides.

MULTIPLE REPRESENTATIONS In this
problem, you will explore proportions in kites.
B

D
a. GEOMETRIC Draw a segment. Construct a
noncongruent segment that perpendicularly bisects
the first segment.
Connect the endpoints of the segments to form a
quadrilateral ABCD. Repeat the process two times.
Name the additional quadrilaterals PQRS and WXYZ.
b. TABULAR Copy and complete the table below.
| Fipwe | sde | Lo |_Side | Lergn | _Sie | Leogts | S | Lo |

| a0 A8 [ ] 04
| ras L | o RS 5P
| Wz W ¥ 14 W

c. VERBAL Make a conjecture about a

eSolutions Manual - Powered by Cognero

quadrilateral in which the diagonals are
perpendicular, exactly one diagonal is bisected, and
the diagonals are not congruent.

SOLUTION:

a. Sample answer: using a compass and straightedge
to construct the Kites ensures accuracy in that the
diagonals are perpendicular and one diagonal bisects
the other déagonal.

A c
D
Q

= R

s
X

w Y
&

b. Use a ruler to measure each segment listed in the
table. Use a centimeter ruler and measure to the
nearest tenth.

c. Look for the pattern in the measurements taken.
Each kite has 2 pairs of congruent consecutive sides.
If the diagonals of a quadrilateral are perpendicular,
exactly one is bisected, and the diagonals are not
congruent, then the quadrilateral is a Kite.

ANSWER:
a. Sample answer:
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PROOF Write a coordinate proof of each
statement.

63. The diagonals of an isosceles trapezoid are
congruent.

SOLUTION:

Begin by positioning trapezoid ABCD on a coordinate
plane. Place vertex A at the origin. Let the length of

" B
A @ c
D
Q
the longer base be a units, the length of the shorter
z R base be b units, and the height be ¢ units. Then the
rest of the vertices are B(a, 0), C(a - b, ¢), and D(b,
¢). You need to walk through the proof step by step.
s Look over what you are given and what you need to
- prove. Here, you are given isosceles trapezoid ABCD
with A = BC and you need to prove that Bl =AC" .
w@ 1%
Z

Use the properties that you have learned about
trapezoids to walk through the proof.

Given: isosceles trapezoid ABCD with AD=BC

b. _ Prove: BD =AC
y

A0 | A8 |08em| BC [08cm| @ [1.6em| D4 |1.6cm
Di(b, c)

PORS M [1dem| O® |1dcem| & |(18em| ¥ [1.8cm
Wz W (0d4em| x¥ |0dem ¥ [1.5em| 2w |15cm

c. If the diagonals of a quadrilateral are
perpendicular, exactly one is bisected, and the
diagonals are not congruent, then the quadrilateral is
a kite.

Cla—b,c)

oY A(0,0) Bla, 0)¥
Proof:

DB V‘(a_h): f [”—#)3 or Jl:a—h)" et
AC J{(u—b}-f))" .(C_,[],}-’ o J(u—b): ?

BD = AC therefore BD = AC.

ANSWER:
Given: isosceles trapezoid ABCD with AD=BC
Prove: BD =AC

y

Dib, ¢)

Cla=b,c)

OY A(o, 0) B(a, 0)*
Proof:

DB V":‘r_h): ' [”—ff')'1 or J{Ci—h): el
AC \“([:.:]'—!'))—()}‘j '(C—{}}" - J(”_b}: ?

BD = AC therefore BD = AC.
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64. The median of an isosceles trapezoid is parallel to the Ly
bases. Al(=b,c) Bla+ b, )
SOLUTION: X\ / y
Begin by positioning isosceles trapezoid ABCD on a 2 \ f %
coordinate plane. Place vertex D at the origin. Let o) X
the length of the shorter base be a units, the longer _ * D(U,i] Cla. 0) _
length be a + 2b and the height be ¢ units. Then the The midpoint of 41 is X. The coordinates are
rest of the vertices are C(a, 0), B(a + b, ¢), and A(-b, (b ¢
c). You need to walk through the proof step by step. |k 2’3 )
Look over what you are given and what you need to h
prove. Here, you are given ABCD is an isosceles The midpoint of BC isY | e @ | The slope of
trapezoid with median XY and you need to prove
that X7 || AB and XY || DC . Use the properties that AB =0, the slope of XY =0, ﬂd thi__s"’pe of
you have learned about trapezoids to walk through DC=0.Thus, XY ||AB and XY || DC .
the proof.

Given: ABCD is an isosceles trapezoid with median

XY .
Prove: XY || AB and XY || DC
Asal Bla4b, o

X /
! r i
OyD(0,0) Cla0) *

The midpoint of AD is X. The coordinates are
(2£)
L 2°2)

The midpoint of BC is Y |

21 +h
| Use the slope

formula to find the slope of the bases and the
median.
Migg = — .- 0

a+b-(-b)

0-0
My =——=10

Thus, XY || AB and XY || DC .

ANSWER:
Given: ABCD is an isosceles trapezoid with median
Prove: XY || AB and XY || DC
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65. ERROR ANALYSIS Bedagi and Belinda are trying

to determine #.2A4 in kite ABCD shown. Is either of
them correct? Explain.

Bedagi Belinda
WL = 45 mEA = 118
A
o B
c
SOLUTION:

~C isanacute angle and <A is an obtuse angle.
Since a kite can only have one pair of opposite

congruent angles and
LA 2 A0 so LB=22D =100

The sum of the measures of the angles of a
quadrilateral is 360.

mLA4+msB +msC + msD =360
msSA+ 100+ 45 +100 =360
msA=115

Therefore, Belinda is correct.

ANSWER:
Belinda; w3 =msH

miA+msB 4+ msC +msD =360 or
ma A+ 100+ 45 4100 =360,

msA=115
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66. CHALLENGE If the parallel sides of a trapezoid

67.

are contained by the linesy =x + 4andy =x — 8,
what equation represents the line contained by the
midsegment?

SOLUTION:
First graph both lines.
¥y

B

By the Trapezoid Midsegment Theorem, the
midsegment of a trapezoid is parallel to each base
and its measure is one half the sum of the lengths of
the bases. So, the slope of the line containing the
midsegment is 1. Since the midsegment is equidistant
from both the bases, the y-intercept of the line
containing the midsegment will be the average of the

. 4+(-8)
y-intercepts of the bases, ——— = -2.

Therefore, the equation isy = x — 2.

ANSWER:
y=x-2

CCSS ARGUMENTS Is it sometimes, always, or
never true that a square is also a kite? Explain.

SOLUTION:

A square has all 4 sides congruent, while a kite does
not have any opposite sides congruent. A kite has
exactly one pair of opposite angles congruent. A
square has 4 right angles so they are all congruent.
B

Therefore, the statement is never true.

ANSWER:

Never; a square has all 4 sides =, while a kite does
not have any opposite sides congruent.
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68. OPEN ENDED Sketch two noncongruent

trapezoids ABCD and FGHJ in which
AC=FH and BD=GJ

SOLUTION:

Sample answer: congruent trapezoids have
corresponding sides and angles congruent. Draw the
diagonals AC and BD first and then connect the
edges such that A5 1.DC, Draw diagonals FH and
GJ that are the same length as AC and BD,
respectively. If the diagonals are drawn such that the
vertical angles are of different measure than those in
ABCD, then FG and JH will be different than AB
and DC.

A B F G
J H

D C

ANSWER:

Sample answer:

A B F G
J H

D C
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69. WRITING IN MATH Describe the properties a

quadrilateral must possess in order for the
quadrilateral to be classified as a trapezoid, an
isosceles trapezoid, or a kite. Compare the properties
of all three quadrilaterals.

SOLUTION:

A quadrilateral is a trapezoid if:
o there is exactly one pair of sides are parallel.

A trapezoid is an isosceles trapezoid if:
o the legs are congruent.

A quadrilateral is a kite if:
o there is exactly 2 pairs of congruent
consecutive sides, and
e Opposite sides are not congruent.

A trapezoid and a kite both have four sides. In a
trapezoid and isosceles trapezoid, both have exactly
one pair of parallel sides.

ANSWER:

A quadrilateral must have exactly one pair of sides
parallel to be a trapezoid. If the legs are congruent,
then the trapezoid is an isosceles trapezoid. If a
guadrilateral has exactly two pairs of consecutive
congruent sides with the opposite sides not
congruent, the quadrilateral is a kite. A trapezoid and
a kite both have four sides. In a trapezoid and
isosceles trapezoid, both have exactly one pair of
parallel sides.
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70. ALGEBRA All of the items on a breakfast menu

71.

cost the same whether ordered with something else
or alone. Two pancakes and one order of bacon
costs $4.92. If two orders of bacon cost $3.96, what
does one pancake cost?

A $0.96

B $1.47

C $1.98

D $2.94

SOLUTION:
If two orders of bacon cost $3.96, one order costs

2
JJ&:SL"-J'R.

Let x be the cost of one pancake. Then,

2X +1.98 =4.92.

Solve for x.

2x =294

X =1.47

So, each pancake costs $1.47. Therefore, the correct
choice is B.

ANSWER:
B
SHORT RESPONSE If quadrilateral ABCD is a
kite, what is m.2C" ?
B
A<T74" el
108
D
SOLUTION:

If ABCD is a kite with

AR = ADD and BC = DO, then,

ZB=2sD and ZAZ 2C.

So, m«B =105.

The sum of the measures of the angles of a
quadrilateral is 360.

msAd+maB+msC 4+ msD =360

Td+105 +x +105 =360
x=76

ANSWER:
76
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72.

73.

Which figure can serve as a counterexample to the
conjecture below?

If the diagonals of a quadrilateral are congruent,
then the quadrilateral is a rectangle.

F square

G rhombus

H parallelogram

J isosceles trapezoid

SOLUTION:

The diagonals of an isosceles trapezoid are
congruent, but it is not a rectangle. Therefore, the
correct choice is J.

ANSWER:
J

SAT/ACT In the figure below, what is the value of
X?

y fﬂj_

A 60

B 120
C 180
D 240
E 300

SOLUTION:
The two angles form a linear pair. So, sum of their
measures is 180.
x+x-060=180
2x=240
x=120
Therefore, the correct choice is B.

ANSWER:
B
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74.

75.

ALGEBRA Quadrilateral DFGH is a rhombus.
Find each value or measure.
D F

X/

H G
If msFGH =118 find maMHG

SOLUTION:
Each pair of opposite angles of a rhombus is
congruent. So,
LZVWGH = ZAFDH and ZDHG = 2ZDFG,
The sum of the measures of the angles of a rhombus
is 360.
Let mDHG = mas DG = x,
118+ 118 +x + x =360

2x =124

x =62

Angle sum is 360.
Combine like terms.

Divide each side by
2.
A diagonal bisects the angle in a rhombus.

msMHG = %mLDHG
L
=162
S

ANSWER:

31

If DM =4x -3 and MG =x + 6, find DG.

SOLUTION:

The diagonals of a thombus bisect each other.
DM =MG

4 -3=X+6
3x=9

x=3

Next, find DG.

DG =DM +MG
=4x-3+X+6
=4(33)-3+3+6
=18

ANSWER:

18
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76.

77.

78.

If DF =10, find FG.

SOLUTION:

All the four sides of a rhombus are congruent. So,
FG = DF =10.

ANSWER:
10
If HM =12 and HD = 15, find MG.

SOLUTION:

By the Pythagorean Theorem,
DM? =15% — 122 =81

DM =+/81=9

The diagonals of a rhombus bisect each other. So,
MG =DM =09.

ANSWER:
9

COORDINATE GEOMETRY Graph each
quadrilateral with the given vertices. Determine
whether the figure is a rectangle. Justify your
answer using the indicated formula.
A(4,2),B(-4,1), C(-3,-5), D(5, —4); Distance
Formula

SOLUTION:

=

C

First, Use the Distance formula to find the lengths of

the sides of the quadrilateral.

as=fa-2 t (4o =)+ o' =/iTe=/e

o=y (44— + G- =2+ =yrea =65

AB = \J65 = CD.BC = 37 = DA, s0 ABCD is a

parallelogram.

A parallelogram is a rectangle if the diagonals are
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79.

congruent. Use the Distance formula to find the
lengths of the diagonals.

AC= (=5 -2+ (=3 -0 =y (-1 + (-1 =40+ 40 = o8
So the diagonals are not congruent. Thus, ABCD is
not a rectangle.

ANSWER:

No: AB =65 =CD.BC =+J37 = D4, s0 ABCD is a

parallelogram. BD =/106: AC = JO8.BD = AC,
so the diagonals are not congruent. Thus, ABCD is
not a rectangle.

|y

B
EEE
|

L B

C

J(0, 7), K(-8, 6), L(-7, 0), M(Z, 1); Slope Formula
SOLUTION:

Yy

J

K
i
Rt o

Use the slope formula to find the slope of the sides of
the quadrilateral.
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i
*8-0 8
S .-
Sy Ty
C1-0 1
mr.w—a'r't"_"ﬁ'—g
1-7

mJ.‘-.I'

1-0

The slopes of each pair of opposite sides are equal.
So, the two pairs of opposite sides are parallel.
Therefore, the quadrilateral JKLM is a parallelogram.
None of the adjacent sides have slopes whose
product is —1. So, the angles are not right angles.
Therefore, JKLM is not a rectangle.

ANSWER:
P | s
No; slope of JK = in slope of LA and slope of

Kl =—6= slope of M.J. So, JKLM is a
parallelogram. The product of the slopes of
consecutive sides # —1, so the consecutive sides are
not perpendicular. Thus, JKLM is not a rectangle.
Yy
J

T
|
i

1
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80. BASEBALL A batter hits the ball to the third

81.

baseman and begins to run toward first base. At the
same time, the runner on first base runs toward
second base. If the third baseman wants to throw the
ball to the nearest base, to which base should he
throw? Explain.

SOLUTION:

By Theorem 5.10, if one angle of a triangle has a
greater measure than another angle, then the side
opposite the greater angle is longer than the side
opposite the lesser angle. The angle opposite the side
from third base to second base is 45 degrees which is
smaller than the angle opposite the side from third to
first, 90 degrees. Therefore, the distance from third
to second is shorter than the distance from third to
first. So, he should throw it to the second base.

ANSWER:

Second base; the angle opposite the side from third
base to second base is smaller than the angle
opposite the side from third to first. Therefore, the
distance from third to second is shorter than the
distance from third to first.

PROOF Write a two-column proof.

. SOME = 2 M,
Given:
SOIM = ZEFM
Prove: ADMC = ADMIE

SOLUTION:

You need to walk through the proof step by step.
Look over what you are given and what you need to
prove. Here, you are given
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. 'You need
CMF =2/EMF, /CFM = /EF M

to prove ADMC = ADME | Use the properties that
you have learned about triangle congruence to walk
through the proof.

. ZOME = ZEMFE,
Given: ) .

ZOPM = ZEFM

Prove: ADMC = ADME

Proof:

Statements (Reasons)

1. ZCMF = ZEMF, 2CFM = £EFM (Given)
2. MF =MF.DM = DM (Reflexive Property)
3. ACMF = AEMF (ASA)

4. CM = EM (CPCTC)

5. ,DMC and ~CMF are supplementary and

«DME and ~EMF are supplementary. (Supplement
Th.)
6. ZDMC = ZDME (£s suppl. To = s are =)

7. ADMC = ADMIE (SAS)

ANSWER:

. ZOME = ZEMFE,
Given: ) .

ZOPM = ZEFM

Prove: ADMC = ADME

Proof:

Statements (Reasons)

1. ZCMF = ZEMF, 2CFM = £EFM (Given)
2. MF =MF.DM = DM (Reflexive Property)
3. ACMF = AEMF (ASA)

4. CM = EM (CPCTC)

5. ,DMC and ~CMF are supplementary and
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82.

83.

«DME and ~EMF are supplementary. (Supplement
Th.)
6. ZDMC = ZDME (£s suppl. To = £s are =)

7. ADMC = ADME (SAS)

Write an expression for the slope of each
segment given the coordinates and endpoints.

(x,4y), (=X, 4y)

SOLUTION:

Use the slope formula to find the slope of the line
joining the given points.
g — X1

X3 —X1
by
T X=X
s B

—2x
=0

ANSWER:
0
(—x, 5x), (0, 6x)

SOLUTION:

Use the slope formula to find the slope of the line
joining the given points.
el QL

ANSWER:
1
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84.(y,x), (v,Y)

SOLUTION:

Use the slope formula to find the slope of the line
joining the given points.

Fyi—Vl

X1—X1
_ Kk

e

B

=

0
= undefined

ANSWER:
undefined
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