Solutions Key
Polygons and Quadrilaterals

ARE YOU READY? PAGE 377

1. F 2.
3. A 4.
5. E

6. Use A Sum Thm.

X° 4 42° + 32° = 180°

B
D

x° =180° — 42° — 32°

x° =106°

. Use A Sum Thm.
X° 4+ 53° + 90° = 180°

~

x° = 180° — 53° — 90°

x° =37°

8. Use A Sum Thm.
X° + x° + 32° = 180°

2x°=180° — 34°

2x° = 146°
x° =73°
9. Use A Sum Thm.
2x° + x° + 57° =180°

3x°=180° — 57°

3x°=123°
Xx° =41°
10. By Lin. Pair Thm., 11.

mZ1 + 56 = 180
m41 = 124°
By Vert. 4 Thm.,
mZ£2 = 56°
By Corr. 4 Post.,
m43 = m41 = 124°
By Alt. Int. £ Thm,,
ms4 = 56°

12. By Same-Side Int. £ Thm.,
3x+ 2x=180
5x=180
X =236
By Lin. Pair Thm.,
mZ1 + 3(36) = 180
m«1 + 108 =180
mZ1 =72°
By Corr. 4 Post.,
m«£2 = 3(36) = 108°

13.45°—45°-90° A 14.
X= (1 1 \/E)\/E
=11(2) = 22
15. 45°-45°-90° A 16.
x=3V2

17. T (Lin. Pair Thm.); if 2 4 are supp., then they form a
lin. pair; F (counterexample: any supp. but non-ad;.

pair of 4).

18. F (counterexample: a pair of £ with measure 30°);
if 2 4 are rt 4, then they are =; T (Rt. £ = Thm.).

By Alt. Ext. 4 Thm.,
mZ2 =101°

By Lin. Pair Thm.,
mZ1 + mZ2 =180
mZ1 + 101 =180

mZ1 =79°
Since £ L. m,m| n
— £ 1 n,

m4£3 = mZ4 = 90°.

30°-60°-90° A
14 =2x

x=7
30°-60°-90° A
x=2(8)=16

19. F (counterexample: A with side lengths 5, 6, 10);
if a triangle is an acute triangle, then it is a scalene
triangle; F (counterexample: any equilateral

triangle).

6-1 PROPERTIES AND ATTRIBUTES OF
POLYGONS, PAGES 382-388

CHECK IT OUT!

1a. not a polygon
c. not a polygon

2a. regular, convex

b. polygon, nonagon

b. irregular, concave

3a. Think: Use Polygon Z Sum Thm.

(n — 2)180°
(15 — 2)180°
2340°

b. (10 — 2)180° = 1440°
MZ1 + mZ2 + ... + mZ10 = 1440°
10mZ1 = 1440°

mZ1 = 144°

4a. Think: Use Polygon Ext.

Z Sum Thm.

mZ1 +mZ2 + ... + mZ12 = 360°

12m41 = 360°
mzZ1 = 30°
b. 4r+ 7r+ 5r+ 8r= 360
24r = 360
r=15

5. By Polygon Ext. Z Sum

Thm., sum of ext. Z

measures is 360°. Think: There are 8 = ext. 4, so

divide sum by 8.
m(ext. £) = % = 45°

THINK AND DISCUSS

1. Possible answers:
Concave pentagon

Convex pentagon

A concave polygon seems to “cave in” or have a
dent. A convex polygon does not have a dent.

2. Since polygon is not regular, you cannot assume
that each of the ext. 4 has the same measure.

3.

Interior Angles

Exterior Angles

Sum of Angle Measures (n—2)180° 360°
One Angle Measure (”_nﬂ 350
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EXERCISES
GUIDED PRACTICE

1.

© 00 OO A~ N

10.

11.

12.

13.

14.
15.

Possible answer: If a polygon is equil., all its sides
are =, but all its 4 are not necessarily =. For a
polygon to be regular, all its sides must be =, and
all its 4 must be =.

. polygon, decagon 3. not a polygon

. polygon, quadrilateral 5. not a polygon

. regular, convex 7. irregular, concave
. irregular, convex

. Think: Use Polygon £ Sum Thm.

(5 —2)180° = 540°
3z+4z+ 5z+ 3z+ 5z=>540
20z =540
z=27
m£ZA =m«D = 3(27) = 81°
m4£B = 4(27) = 108°
m£C = msZE =5(27) = 135°

Think: Use Polygon £ Sum Thm.
(12 — 2)180° = 1800°
mZ1 + mZ2 + ... + m£12 =1800°
12m«1 = 1800°

m«£1 =150°
Think: Use Polygon Z Sum Thm.
(n—2)180°
(20 — 2)180°
3240°

Think: Use Polygon Ext. £ Sum Thm.
4y + 2y + 6y + 4y = 360
16y = 360
y=225

Think: Use Polygon Ext. £ Sum Thm.
mZ1 + mZ2 + ... + m£5 = 360°
5mZ1 = 360°
ms£1 =72°
pentagon
By Polygon £ Sum Thm., sum of Z measures is

(5 —2)180 = 540°. Think: m£Q = mZ£Sby def. of = 4.

mM4LP + mZQ + mMZLR + m4LS + m4LT =540
90 + m£S + 90 + m«£S + 90 =540
2m«£S =270

mZQ =m«sZS = 135°

PRACTICE AND PROBLEM SOLVING

16.
18.
20.
22.

23.

polygon, hexagon 17. not a polygon
polygon, quadrilateral 19. irregular, concave
regular convex 21. irregular, convex

2n+6n+2n+5n=(4 —2)180
15n =360
n=24

MZR=m4T = 2(24) = 48°

m«4£S = 6(24) = 144°

mZV = 5(24) = 120°
18ms = (18 — 2)180 24. (7 — 2)180 = 900°
18m« = 2880

mZ = 160°
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25.

26.

27.

29.

30.

31.

32.

33.

34.

35.

37.

39.

41.

43.

9m(ext. £) = 360
m(ext. Z) =40°

5a+ 4a+ 10a + 3a + 8a =360

30a =360
a=12
6MZLJKM = (6 —2)180 28. 6m£LMKL =360
6mZJKM =720 mZMKL = 60°
mZJKM = 120°
X+ x—3+ 110+ 130 =(4 — 2)180
2x + 237 =360
2x =123
x=61.5
2(90) + 2x + 2(x + 22) = (6 — 2)180

4x + 224 =720

4x =496
x=124
5x = 360°
xX=72°
mZ = m(ext. £)

n(mZ4) = n(m(ext. £))
(n—2)180 =360
180n =720
n=4
mZ£ = 4m(ext. £)
n(mZ£) = 4n(m(ext. £))
(n—2)180 = 4(360)
180n = 1800
n=10
m(ext. £) =1§m4
8n(m(ext. £)) = n(m«)
8(360) = (n — 2)180

3240 =180n
n=18
(n—2)180 =540 36. (n—2)180 =900
n—2=3 n—2=5
n=>5 n=7
pentagon heptagon
(n—2)180 = 1800 38. (n—2)180 = 2520
n—2=10 n—2=14
n=12 n=16
dodecagon 16-gon
360 = n(120) 40. 360 = n(72)
n=3 n=>5
mZ =180 — 120 = 60° mZ =180 — 72 = 108°
360 = n(36) 42. 360 = n(24)
n=10 n=15

mZ =180 — 36 = 144° mZ =180 — 24 = 156°

A; possible answer: this is not a plane figure, so it
cannot be a polygon.
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Check students’ estimates; possible answer:
pentagon is not equiangular; mZA = 100°;
m4£B = 113°;, m4£C = 113°; m«£D = 101°;
m<«E = 113°; yes, pentagon is not equiangular.

45a. heptagon b. (7 — 2)180 = 900°

c.MZLA+ m4LB+ msLC+ m«D
+ MmLE+ m4LF+ m4ZG =900
95 + 125+ m4ZF + 130
+ 130 + mZF 4+ mZF =900
3mZF + 480 =900

3m4LF =420
m4£F = 140°
46. Let nbe number of sides and s (= 7.5) be side length.
P=ns
45 = n(7.5)
n==6
Polygon is a (regular) hexagon.
47. [T 48. Possible answer:
1 [

49. Possible answer: 50. Possible answer:

51. The figure has 6 sides, so it is a hexagon. The 6
sides are =, so the hexagon is equilateral. The 6
4 are =, so the hexagon is equiangular. Since the

hexagon is equilateral and equiangular, it is regular.

No diagonal contains pts. in the interior, so it is
convex.

52. As number of sides increases, isosc. A formed by
each side become thinner, and dists. from any pt.
on base of each triangle to its apex approach same
value. For a circle, each pt. is the same dist. from
center. So polygon begins to resemble a circle.

TEST PREP
53. A 54. H
(16 —2)180 = 2520°
# 2880°
55. D
49 + 107 + 2m«4D + m«£D = (4 — 2)180
3m«D =204
m«£D = 68°

mZC = 2(68) = 136°

CHALLENGE AND EXTEND
56. Z measures are a,a+ 4, ..., a+ 16, where ais a

57.

58.

59.

multiple of 4.
at+a+4+..+a+16=(5-2)180
5a + 40 =540
5a =500
a=100

£ measures are 100°, 104°,

108°, 112°, and 116°.

PQ= ST, QR = RS, and £Q = £S. So by SAS,
APRQ = ASRT. By CPCTC, PR = RT, so APRT
is isosc. By Isosc. A Thm., ZRTP = ZRPT, so

MZRTP = m£RPT = 2.
By A Sum Thm,,
2z+y=180 (1)

By CPCTC and Isosc. A Thm.,
/PRQ = £LSRT = £ QPR = LRTS
m£ZPRQ = m£SRT = m£ZQPR=m£ZRTS = x°

Since PQRST is reg.,
5mZQRS = (5 — 2)180
5(2x + y) =540
2x+y=108 (2)
5m£ZPTS = (5 — 2)180
5(y + 2) =540
y+z=108 (3)

Subtr. (3) from (1):
z=180 — 108 = 72°
Subst: in (3):
y+72=108
y=36°
Subst. in (2):
2x+ 36 =108
2x =72
X = 36°

KA || EF || LC. By Alt. Int. & Thm., ZBLC = ext. ZA

d ZCLD = ext. LE
an ex 360

mZALC = m£CLE = 0 = 36°

mZ£BLD = m£BLC + m£CLD = 72°

Yes, if you allow for Z measures greater than 180°.
mZA+ msLB+ m4LC + m4LD + mZE + m4ZF = 720°

C
B
A D
E
F
SPIRAL REVIEW

60.

62.

64.
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x> 4+3x—10=0 61.
(x+5x—-2)=0
x=-5orx=2

x?> —12x=-35 63.
x2 —12x+35=0
(x=7)(x=5)=0

x=70rx=5

Check x + 6 > 12 and 65.
6+ 12> x,since 6 < 12.
X+6>12

X>6
6+12>x

18 > x
6<x<18

x> - x—-12=0
(x—4)(x+3)=0
X=4o0rx=-3

X+4>4
x>0

44+4>x
8>x
0<x<8

Check x + 3 > 7 and
3+7>xsince3<7.
X+3>7

x>4
3+7>x

10 > x
4<x<10
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66. c=2a 67. c=2a 3.
=2(6) =12 12 : ga Properties of Parallelograms
b= a\/_ = 5\/§ Opp. sides ||: | Opp. sides =: | Opp. & =: |Cons. & supp.:| Diags. bisect
(180 — x° each other:
6-2 PROPERTIES OF PARALLELOGRAMS, FTAE L FTE T AT
PAGES 391-397 " (180 — °
CHECK IT OUT!
la. KN= LM b. ZNML= ZLKN EXERCISES
= 74°
) — 1. Only 1 pair of sides is ||. By def., a [T has 2 pairs of
c. Ois m%:lpt. of LN || sides.
LO= ELN 2. Possible answer: o o
=L26) = 13in. Q R opp. sides: PQ and RS, QR
_ 2 _ and SP; opp. 4: ZP and
2a. EJ=JG b. Fi=JH /R 2Qand £S
EJ=JG FJ=JH P s
3w=w+8 4z-9=2z 3. Eis mdpt. of BD 4. CD= AB
2w=38 2z=9 BD =2DE CD=AB=175
w=4 FH = 2JH =2(18) = 36
JG=(4) +8=12 =2(22) 5. Eis mdpt. of BD
=2(9) =18 BE = DE = 18
3. Step 1 Graph given pts. nY;
Step 2 Find slope v BB 6. ZABC and ZBCD are supp.
of PQ by counting units mZABC =180 — mZBCD i
from Pto Q. , 6 =180 - 110 =70
Rise from —2to 4is 6. [° . 7. ZADC=/ABC 8. ZDAB=BCD
Run from —3to —1is 2. [y "1 3 é m£LADC = m£LABC m£DAB =m«£BCD
Step 3 Start at Sand — =70° =110°
P -
count same # of pts. 9. JK=IM 10. LM =3(3.5) + 14
Rise of 6 from O is 6.
. JK=LM =245
Run of 2 from 5is 7. __ 7x=3x + 14
Step 4 Use slope formula to verify that QR || PS. 4x _ 14
sIopeon_R=€7\’__i_—f|‘=% x=35
— JK=7(3.5) =245
sIopeofPS:O"'z:l (3:9)
5+3 4 11. ZLand ZMare supp.  12. mZM =5(27) — 6
Coords. of vertex R are (7, 6). mZL + mZM =180 =129°
4, Statements Reasons 2z—-3+5z _76 = 123
Z=
1. GHJN and JKLM are 7. | 1. Given 7=27
2. ZN and ZHJN are supp.; | 2. O — cons. & mZL = 2(27) — 3 =51°
ZK and £ZMJK are supp. are supp. )
3. LHIN = ZMJIK 3. Vert. 4 Thm. 13. Step 1 Graph given pts.
4. /N = LK 4. = Supps. Thm. Step 2 Find slgpe .
of FG by counting units
from Fto G.
THINK AND DISCUSS Rise from 5 to 0 is —5.
1. Measure of opp. Z is 71°. Measure of each cons. £ Run from —1to 2is 3.
is 180 — 71 = 109°. Step 3 Start ath and
count same # of pts.
2. XY =21, WZ= 18, and YZ = 18; possible answer: Rise of —5 from 4pis 1
since VWXY'is a [, opp. sides are =, so XY = VW Run of 3 from —9 is _é_
= 21. WYis adiag., and by Thm. 6-2-4, the other Step 4 Use slope formula to verify that DF || GH.
diag. bisects it, so WZ= YZ =36 + 2 = 18. — 5-4 1
slope of DF = =—
-14+9 8
= —1-0_ 1
| f GH = =—
slope o %_2-38
Coords. of vertex H are (-6, —1).
128 Holt McDougal Geometry



14.

Statements Reasons
1. PSTVis a [J; PQ = RQ. | 1. Given
2. LSTV=/LP 2.0 — opp. & =
3. 4P = /R 3. Isoc. A Thm.
4. LSTV= LR 4. Trans. Prop. of =

PRACTICE AND PROBLEM SOLVING

15.

17.

19.

20.

22.

24,
25.

26.

27.

28.

29.

JN=%JL 16. LM = JK = 110
=%(165.8) -82.9
LN =JN =829 18. MZJKL = mZJIML
=50°
MZKLM = 180 — mZJML
=180 — 50 = 130°
MLMJK =mZKLM — 21. WV = VY
= 1300 b + 8 = 5b
8 =4b
b=2
WV=(2)+8=10
YW =2WV 23.  XV=2zV
=2(10) = 20 3a—7=2a
a=7
XZ =22V
—2(2(7)) = 28
ZV=2(7) = 14

slope from Pto R: rise = 4, run = —6

slope from V'to T: rise of 4 from —1 is 3, run of —6
from 5 is —1

Coords. of Tare (—1, 3).

Statements Reasons
1. ABCD and AFGH are .=1. | 1. Given
2. LC= LA LA= LG 2.0 — opp. & =
3.4C= 4G 3. Trans. Prop. of =

PQ = RS and SP = QR; given PQ = QR, all 4 side
lengths are =.
P=PQ+ QR+ RS+ SP
84 =4PQ
PQ=QR=RS=SP=21

PQ = RS, SP= QR = 3RS
P=PQ+ QR+ RS + PS
84 = RS + 3RS + RS + 3RS

84 = 8RS
PQ=RS=105
SP=QR=3(105) = 31.5

PQ=RS=SP—7, QR=SP
P=PQ+ QR+ RS + PS
84=SP—7+SP+SP—7+SP
84 =4SP — 14
98 =4SP
QR=SP=245 PQ=RS=245—-7=175

129

30. PQ = RS, QR = SP = RS?
P=PQ+ QR+ RS + PS
84 = RS + RS? + RS + RS>
84 = 2RS + 2RS?
0=RS?+ RS — 42
0 = (RS + 7)(RS — 6)
Since RS>0, PQ=RS=6,and QR = SP= 62 = 36.

31a. £3 = £1 (Corr. 4 Post.)
/6 = /1 (O — opp. & =)
/8 = /1 (O — opp. & =)

b. £2 is supp. to £1 (O — cons. 4 supp.), £Z4 is
supp. to Z1 (30 — cons. 4 supp.), £5 is supp.
to Z1 (O — cons. 4 supp.), and £7 is supp.
to Z1 (Subst.).

32. ZMPR = ZRKM (0 — opp. & =)

33. ZPRK = /KMP (CJ — opp. & =)

34. MT = RT (J — diags. bisect each other)

35. PR = KM (CJ — opp. sides =)

36. MP || RK (Def. of )

37. MK || RP (Def. of )

38. ZMPK = ZRKP (Al. Int. £ Thm.)

39. ZMTK = £RTP (Vert. £ Thm.)

40. m£ZMKR + mZ£PRK = 180° (CJ — cons 4 supp.)

41. By props. of 57, 42. By Alt. Int. £ Thm,,

y=61° x = 90°
X+ 61=18° By props. of 57,
x=119 z=>53°
z=x=119° By def. of comp. 4,

y=90—-53=37°

43. By Vert. £ Thm. and A Sum Thm.,
31+ 125+ x=180

X =24°
y+ (75 + 31) + 24 =180
y =50°
By Alt. Int. 4 Thm.,
z=y=>50°
44a.CD b. £2
c. Z4 d. opp. sides of
alJare =
e. ASA f.CPCTC
g. bisect
45. Given: ABCDis a 1,
Prove:

ZA and £B are supp.
ZBand £C are supp.
ZC and 4D are supp.
ZD and ZA are supp.

Y

Statements Reasons

1. ABCDis a 1. 1. Given

2.AB|| CD, BC| DA 2. Def. of 3.

3. ZA and 4B are supp., 3. Same-side Int.
4B and £C are supp., 4 Thm.
ZCand £D are supp.,

/D and ZA are supp.
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46. 2x =y 47. y=x+3
4dx =2y y+7=3x
x=2y—9 7=2x-3
3x=9 10 =2x
x=3 x=5
y=2(3)=6 y=5+3=8
48a. £LB=«/D
m£B=m«ZD
6x+ 12 = 9x— 33
45 = 3x
x=15

m/B =6(15) + 12 = 102°

b.mZA=msZC =180 — m«B
=180 — 102 = 78°
(CJ — cons. 4 supp.)

49. Possible answer:

e

. No; possible answer: Drawings show a
counterexample, since all side pairs are = but 57
are #.

. No; possible answer: For any given set of side
lengths, a .3 could have many different shapes.

50. Possible answer: a quad. is a 4-sided polygon.
Since every [T is a polygon with 4 sides, every [J
is a quad. A 7 has 2 pairs of || sides. Since sides
of a quad. are not necessarily ||, a quad. is not

necessarily a 7.
TEST PREP

51. A
mZQ =m«LS
3x+25=5x-5
30 =2x
x=15

53. 26.4

P=AB+ BC + CD + DA

=CD+ BC+ CD + BC
=2(5+8.2) = 26.4

CHALLENGE AND EXTEND

54. Let given pts. be A(0, 5), B(4, 0), C(8, 5), and
possible 4th pts. be X Y, Z
AC s horiz., and AC = |8 — 0| = 8. So XBis horiz.,
and X= (4 — 8,0) = (—4, 0).
Similarly, BY is horiz., and Y = (4 + 8, 0) = (12, 0).
From Cto Bis rise of 5 and run of 4; rise of 5 from
Ais5+10=10,runof 4 from Ais 0 + 4 = 4;
so Z= (4, 10).

Let given pts. be A(-2, 1), B(3, —1), C(—1, —4),
and possible 4th pts. be X, Y, Z

From Cto Bis rise of 3 and run of 4; rise of 3 from
Ais1+3=4,runof4fromAis -2+ 4 =2, so
X=(2,4).

From Bto Cis rise of —3 and run of —4; rise of —3
from Ais 1 — 3 = =2, run of —4 from A'is
—2—-4=-6,s0 Y= (-6, -2).

From Ato Bis rise of —2 and run of 5; rise of —2
from Cis —4 — 2 = —6, run of 5 from Cis
—1+5=4;s0Z= (4, —6).

52. J

55.

130

56.

58.
60.
62.
64.

66.

-

I ZSIN

F E

Let Z1 = x°and ZCDE = y°. Draw AD. ABCD and
AFED are 57, so BC || AD and FE || AD by def. So
Z1 = /2 and £3 = £4 by the Alt. Int. £ Thm. Thus
m4£1 =m4Z2 and m£3 = mZ4. Then m4£1 + m«£3
= m«£2 + mZ4 by the Add. Prop. of =. By the £
Add. Post., mZ2 + mZ4 = mZCDE. So mZ1 +
m«£3 = ZCDE. Since ABCD and AFED are =, with
Z1corr.to £3, mZ1 =m«£3. SomZ1 + m41 =
mZ£CDE by subst. So 2m4£1 = m£CDE, or y = 2x.

Given: ABCD s a [J. AE bisects ZDAB.

BE bisects £ CBA.
_— —
Prove: AE | BE
Statements Reasons
1. ﬁCD isa L. 1. Given
/ﬂ:') bisects ZDAB.
BE bisects ZCBA.
2. 41 = /2, /3= /4 2. Def. of £ bisector
3. BC|| AD 3. Def. of O
4. L4 = /7 4. Alt. Int. 4 Thm.
5. 43 = /7 5. Trans. Prop. of =
6. AE= AE 6. Reflex. Prop. of =
7. AABE = NAFE 7. AAS
8. /5 = /6 8. CPCTC
9. Z5 and £6 are supp. | 9. Lin. Pair Thm.
10. Z5and L6 arert. 4. | 10. = 4 supp. — 1. &
—_— —
11. AE | BE 11. Def. of L
SPIRAL REVIEW

negative correlation 59. no correlation

alt. int. & 61. alt. ext. &
same-side int. 4 63. corr. &
(nW120=(n—-2)180 65. (N)135 =(n—2)180
360 =60n 360 =45n
n =6 sides n = 8 sides

6m(ext. £) = 360
m(ext. £) = 60°

(n)156 = (n—2)180
360 =24n
n =15 sides
15m(ext. £) =360
m(ext. £) =24°

8m(ext. £) =360
m(ext. £) = 45°
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6-3 CONDITIONS FOR PARALLELOGRAMS,
PAGES 398-405

CHECKIT OUT!

1. Think: Show that PQ and RS. are || and =.
a=24—PQ=7(24)=16.8, RS=2(2.4) + 12
= 16.8,s0 PQ = RS
b=9—-mzZQ=10(9) — 16 = 74°, m£LR =9(9) + 25
=106°
mZQ+mZR = 180°, so ZQand ZR are supp.

By Conv. of Alt. Int. £ Thm., PQ || RS. So PQRS is
a J by Thm. 6-3-1 since 1 pair of opposite sides is
|| and =.

2a. Yes; possible answer: the diag. of the quad. forms 2 A
with 2 = pairs of 4. By 3rd 4 Thm., 3rd pair of 4 in
A are =. So both pairs of opp. 4 of the quad. are =.
By Thm. 6-3-3, quad. is a .

b. No; 2 pairs of cons. sides are =, but none of the
sets of conditions for a T are met.

3. Possible answers: Find slopes of both pairs of
opp. sides.

slope of KL = _752_+03 = —%7
slope of MN = ﬁ =-3
slope of LM = % = —%

slope of KN = _52+_30 = —%

Since both pairs of opp. sides are ||, KLMN is a (1
by definition.

4. Possible answer: by Thm. GﬁZ,ABRS isa .
Since ABis vert. and RS || AB, RS is vert., so £ of
binoculars stays the same.

THINK AND DISCUSS

1. Possible answer: Conclusion of each thm. is “The
quad.is a3’

2. Possible answer: In Lesson 6-2, “A quad. is a (37,
is the hypothesis of each thm., rather than the
conclusion.

Conditions for
Parallelograms

Quad. with both pairs
of opp. sides ||

7

Quad. with 1 pair
of opp. sides || and =

Quad. with diags.
bisecting each other

Quad. with 1 Z supp.
to both of its consec. &
(180 — x°

(180 — x)°

Quad. with both Quad. with both
pairs of opp. sides = pairs of opp. &£ =
1% J
A (A
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EXERCISES

GUIDED PRACTICE

1. Step 1 Find EJ and JG.
EJ=t+12 JG =3t
EJ=6+12=18 _ JG=3(6) =18
Step 2 Find FJand JH.
FJ=2s JG=5+5
FJ=2(5) =10 JG=54+5=10

Since EJ = JG and FJ = JH, EFGH is a [ by
Thm. 6-3-5 since its diagonals bisect each other.

2. /L=5m+ 36
ZL =5(14) + 36 = 106°
LP=6n-1
ZP=6(12.5) — 1 =74°
£ZQ=4m+ 50
ZQ =4(14) + 50 = 106°
Since 106° + 74° = 180°, £Pis supp. to both ZL
and ZQ. KLPQ s a J by Thm. 6-3-4 since an angle
is supp. to both its cons 4.

3. Yes; both pairs of opp. 4 of the quad. are =. By
Thm. 6-3-3, the quad. is a 7.

4. No; 1 pair of opp. sides of quad. are =. 1 diag. is
bisected by other diag. None of the conditions for a
[J are met.

5. Yes; possible answer: a pair of alt. int. 4 are =, so 1
pair of opp. sides are ||. The same pair of opp. sides
are =. By Thm. 6-3-1, quad. is a .

6. Possible answer: Find slopes of both pairs of
opp. sides.

v 3+2
slope of WX =

P 3+
-5

o
[¢]
Il

N o

slope of YZ =

W= N,

slope of XY = 2—2

slope WZ=——=—
P 1+5 3
Since both pairs of opp. sides are ||, WXYZis
a [J by definition.
7. Possible answer: Find slopes of both pairs of opp.

sides.

+ w|on=
N+

wlw w
I

==_—1+45

| f RS = = —4
slope o o+ 1
= —5+41

| fTU = =—-4
slope o F
= —1+1

| f ST = =0
slope o 212
—-5+4+5

=0
+
Since both pairs of opp. sides are ||, RSTUis a (I
by def.
8. Since AD || BC and AD = BC, ABCD is a (7 by
Thm. 6-3-1, so AB || CD by def. of 7.

slope of RU = z

PRACTICE AND PROBLEM SOLVING

9. BC=3(32)+7=16.6, GH=8(3.2) —9=16.6
BH=3(7)+7=28,CG=6(7) — 14 =28
BCGH is a 7 by Thm. 6-3-2.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

UV =10(19.5) — 6 = 189, TW = 8(19.5) + 33 = 189
msV =2(22) + 41 = 85°, msL W =7(22) — 59 = 95°
UV = TW: £V and ZW are supp., so by Conv. of
Same-Side Int. £ Thm., UV || TW. TUVWis a T by
Thm. 6-3-1.

Yes; both pairs of opp. sides are =, since all sides
are =, so quad is a (7 by Thm. 6-3-2.

Yes; by £ Add. Post., 1 pair of opp. 4 are =, and by
3rd 4 Thm., 2nd pair of opp. 4 are =. So quad is a
7 by Thm. 6-3-3.

No; by looking at the angles, we can be sure that
one pair of sides are ||. This is not enough.

-7 _
=1_

slope of JK = Lz —%; slope of LM =

—1

7
2
slope of KL = —%; slope of JM = —%

both pairs of opp. sides have the same slope, so
JK || LM and KL || MJ; JKLM is a 3 by definition.
=S_>3

-3 3
—1; slope of @:%Gz —1.

slope of PQ = %; slope of RS =
—6

slope of QR =

So, PQ || RSand PS || QR.
PQRS is a [J by def.

Possible answer: The brackets are always the same
length, so it is always true that AB = CD. The bolts
are always the same dist. apart, so it is always true
that BC = DA. By Thm. 6-3-2, ABCD is always a .
The side mst% horiz. no matter how you move
the tray. Since BC || AD, BC stays horiz. Since BC
holds the tray in position, the tray will stay horiz. no
matter how it is moved.

No; the given Z measures only indicate that 1 £ of
the quad. is supp. to 1 of its cons. 4. By Thm. 6-3-4,
you must know that 1 Z is supp. to both of its cons.
4 in order to conclude that quad. is a 7.

No; you are only given the measures of the 4 4
formed by the diags. None of the sets of conditions
for a [J are met.

Yes; diags. of the quad. bisect each other. By Thm.
6-3-5, the quad. is a .

Think: Opp. sides must be =.
2a+6=3a—-10 6b— 3 =5(16) + 1
16=a 6b =84
b=14

Think: Middle £ must be supp. to cons. 4.
4a—8+8a—10=180
12a =198
a=16.5
4(16.5) —8 + 5b+ 6 =180
5b=116
b=23.2

Think: Diags. must bisect each other.
5b—7=3b+6 2a=3(6.5) — 5
2b=13 2a=14.5
b=6.5 a=7.25

132

23.

24.

25.

Think: 1 pair of opp. sides must be = and ||. For
conditions of Conv. of Alt. Int. 4 Thm., given 4 must
be =.

3a+1.8=4a—6.6 14b=b+8
84=a 0.4b=38
b=20

Possible answer:

If the diags. of a quad.
are =, you cannot
necessarily conclude
that the quad. is a 7.

Possible answer: The red and green A are isosc. rt.
A\, so the measure of each acute Z of the A is 45°.
Each of the smaller 4 of the yellow stripe is comp.
to 1 of the acute 4 of the rt. A, so the measure of
each of the smaller £ of the yellow stripe is

90° — 45° = 45°, Each of the larger 4 of the yellow
stripe is supp. to 1 of the acute 4 of the rt. A, so the
measure of each of the larger 4 of the yellow stripe
is 180° — 45° = 135°. So the yellow stripe is quad.
in which both pairs of opp. 4 are =. By Thm. 6-3-3,
the shape of the yellow stripe is a 7.

26a. Reflex. Prop. of = b. ABCD
c.SSS d. Z3
e. /2 f. Conv. of Alt. Int. 4 Thm.
g. def. of [J
27a. £Q b. £S
c.SP d. RS
e.d
28. Given: ABCDis a [J, E is the mdpt. of AB, and Fis

the mdpt. of CD.
Prove: AEFD and EBCF are [=].
Proof: Since ABCDis a 3, AB || CD, so AE || DF
and EB || FC. Since opp. sides of a (7 are =,
AB = CD. ltis given that E is the mdpt. of AB, and
Fis the mdpt. of CD. Because these two segs. are =,
it follows that AE = EB = DF = FC. Since AE || DF
and AE = DF, AEFD s a (7. Similarly, EBCFis a (7.

29.

Statements Reasons
1.LE= /G, LF=/H 1. Given
2. MLE=mZG, mZF=m«ZH | 2. Def. of = 4&
3. mZLE + m4ZF + m£G 3. Polygon Sum
+ m«£H = 360° Thm.
4. mZLE + m4F + m£ZE 4. Subst.
+ mZF = 360°, mZE 4+ mZH
+ mZE + m£ZH = 360°
5.2mZE + 2mZF = 360°, 5. Distrib. Prop.
2mZE + 2m4£H = 360° of =
6. mZE + mZF = 180°, 6. Div. Prop. of =
mZE + m£ZH = 180°
7. LEis supp. to ZF and ZH. | 7. Def. of supp. &
8. EF || GH, FG || HE 8. Conv. of Same-
Side Int. 4 Thm.
9. EFGHis a . 9. Def. of [T
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30. Statements Reasons
1. JL and KM bisect each other. | 1. Given 35.
2. JN= LN, KN = MN 2. Def. of bisect
3. ZUNK = ZLNM, 3. Vert. £ Thm.
ZKNL = ZMNJ 36.
4, AJNK = ALNM, 4. SAS
AKNL = AMNJ
5. ZUKN = ZLMN, 5.CPCTC
ZKLN = £ZMJN
6. JK || LM, KL || MJ 6. Conv. of Alt Int. 37.
£ Thm.
7. JKLM is a 1. 7. Def. of T
31. Possible answer:

32.

33.

34

B

A C

F

Given: DE and EF are midsegments of AABC.
Prove: ADEFis a .

Statements Reasons

1. DE and EF are

midsegs. of AABC.
2. DE || FA, AD || EF
3. ADEFis a .

1. Given

2. A Midseg. Thm.
3. Def. of O

Possible answer: A quad. is a 7 if and only if both
pairs of opp. sides are =. A quad. is a (7 if and only
if both pairs of opp. 4 are =. A quad. is a [J if and
only if its diags. bisect each other.

Possible answer:

Draw line £. Draw P, not on £. Draw a line through
Pthat intersects £ at Q. Construct m || to € through
P. Place the compass point at Q and mark off a
seg. on £. Label the second endpoint of this seg
as R. Using the same compass setting, place the
compass point at P and mark off a = seg. on m.
Label the second endpoint of this seg. S. Draw RS.
Since PS || QR and PS = QR, PSRQis a (1 by
Thm. 6-3-1.

a. No; none of sets of conditions for a 7 are met.

b. Yes; since £S and ZR are supp., PS || QR. Thus
PQRSis a I by Thm. 6-3-1.

c. Yes; draw PR. ZQPR = /SRP (Alt. Int. £ Thm.) and
PR = PR (Reflex Prop. of =). So AQPR = ASRP
(AAS), and PQ = SR (CPCTC). Since PQ || SR
and PQ = SR, PQRS is a [J by Thm. 6-3-1.

39.

40.

TEST PREP

B
By Conv. of Alt. Int. 4 Thm., WX || YZ need WX = YZ
to meet conditions of Thm. 6-3-1.

G
Slope of AB: rise of 4 and run of 2, or rise of —4 and
run of —2; rise of +4 from Cis 1 + 4 =5 or —3, run
of +2 from Cis 6 + 2 = 8 or 4. So D could be at
(8, 5) or (4, =3).

3

No; possible answer: slope of RS = 2> Slope of

TV =1; RSand TV do not have same slope, so
RS}t TV: RS and TV are opp. sides of RSTV; by
def., both pairs of opp. sides of a T are ||, so RSTV
is nota 7.

i

CHALLENGE AND EXTEND
38.

The top and bottom of each step form a small =
with the back of the stairs and the base of the
railing. The vertices of each LT have joints that
allow the pieces to move. But the lengths of the
sides of [57 stay the same. Since they start out
as 57 with opp. sides that are =, and the lengths
do not change, they remain =7. Therefore the top
and bottom of each step, and thus also the upper
platform, remain || to ground regardless of the
position of the staircase.

Let intersection and vertices be P(—2, 1.5), A(=7, 2),
B(2, 6.5), C(x, y), and D(u, v). Pis mdpt. of AC

219 - (22 241)
2 2

x=3,y=1;C=(3,1)
(_2’1_5)=(2+u 65+v

-7+ X

2 2
u=-6,v=-35;D= (-6, -3.5)

Possible answer:
C

D E .

A B

Draw F collinear with D and E such that DE = EF.
Since E is the mdpt. of BC, CE = EB. By the Vert.
& Thm., LCED = £BEF. Thus ACED = ABEF by
SAS. By CPCTC, CD = FB. Since D is the mdpt.
of AC, CD = AD. So by the Trans. Prop. of =, AD
= FB. Also by CPCTC, ZCDE = /BFE. By Conv.
of Alt. Int. £ Thm., AC || FB. Thus DFBAis a [(J
since 1 pair of opp. sides are || and =. Since DFBA
is a [, DE || AB by definition. Since opp. sides of a
[J are =, AB = DF and AB = DF by the def. of =
segs. Since DE = EF, E is the mdpt. of DF, and DE

- 15 DF. By subst., DE = % AB.

SPIRAL REVIEW
4.l x | -5 2| o | 05
y | -3 -17] -3 | 05
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42,1 x -5 -2 0 0.5
y |-15| O 1 1.25

43.| x -5 | -2 0 0.5
y 77 14 2 2.75

44. ltis given that BC = DA and that ZDBC = £BDA.
By Reflex. Prop. of =, DB = DB. Therefore
AABD = ACDBby SAS.

45. Possible answer: It is given that TW = VW.
Because ZUWVis art. Z and is supp. to ZUWT,
ZUWTis also art. Z. Thus ZUWV = LUWT. By
the Reflex. Prop. of =, UW = UW. Therefore
ATUW = AVUW by SAS.

46. KN=NM 47. JK=LM
X+6=2x—-2 16z—4=8z+4
8=x 8z=28
NM=28)—2=14 z=1
LM=8(1)+4=12
48. JN = NL 49. JK=LM=12
4y =3y + 2
y=2
JL =2JN
=2(4y) =8y
=8(2) =16

6A READY TO GO ON? PAGE 407

1. polygon; octagon 2. not a polygon

3. not a polygon 4. polygon; pentagon

5. (n—2)180° 6. (Nhm«£ = (n— 2)180
(16 — 2)180° em«sZ =720
2520° m«4 = 120°
7.14z+8z+ 7z+ 11z=360
40z = 360
z=9

Ext. £ measures are 14(9) = 126°, 8(9) = 72°,
7(9) = 63°, and 11(9) = 99°.

8. 10m(ext. £) = 360 9. Nis mdpt. of KM.
m(ext. £) = 36° KM = 2KN
=2(13.5) =27 cm

10. K= LM 11. MN= KN = 13.5¢cm

Ki=LM=17cm
12. ZJKL and ZKJM are supp.

MmZJKL + mZKJIM = 180
mZJKL + 102 =180

mZJKL = 78°
13, ZJML= ZUKL 14, ZKLM = LKIM
MZJIML = mZJKL MZKLM = mZKJM
=78° =102°

15. slope from Bto C: rise of —5 and run of 1
rise of =5 from Ais1 — 5= —4;runof 1 from Ais
-3+1=-2;D= (-2, -4)

16. WX=YZ
6b—7=10b—19

12 =4b

b=3
WX =6(3) — 7 = 11

18. ZXand ZW are supp.
mZX+ mZY =180
5a -39 + 3a+ 27 =180
8a =192
a=24
m«£X = 5(24) — 39 = 81°

19. mZW = 3(24) + 27 = 99°

20. x=6 — RS=7(6) + 6 =48, TV =9(6) — 6 = 48
y=45— RV=8(45)—8=28, ST=6(45)+1=28
RS = TV, ST= RV — RSTVis a =7 (Thm. 6-3-2)

21. m=12 - m£G = 2(12) + 31 = 55°,
msJ=7(12) — 29 = 55°
n=95—msK=12(9.5) + 11 = 125°
ZKsupp.to £G, and £J — GHJKis a J
(Thm. 6-3-4).

22. Yes; both pairs of opp. sides are ||, so quad. is a [J
by definition.

17. YZ=WX=11

23. No; one pair of opposites 4 of the quad. are =.
None of the sets of conditions for a 7 are met.

24. No; the diagonals are divided into two segments at
their point of intersection, and each segment of one
diagonal is = to a segment of the other diagonal.
None of the sets of conditions for a 7 are met.

=~ _ 4 EE_ —4 _ 4

25. Slope of CD = —; slope of EF = —=—

p 5 p 55

slope of DE = 5 = 3,sIopeofFC A 3

Both pairs of opp. sides are ||, so quad. is a .7 by
definition.

6-4 PROPERTIES OF SPECIAL
PARALLELOGRAMS, PAGES 408-415

CHECK IT OUT!
1a. Think: rect. —» 3 b. Think: rect. — diags. =
— opp. sides = HK=GJ
HJ= GK HK = GJ
HJ = GK =48 in. =2JL
=2(30.8) =61.61in.
2a. CG=GF
5a=38a+ 17
2a=17
a=8.5
CD=CG
=5(8.5) =425

b. Think: rhombus — J — cons. 4 supp.
m£GCD + m£CDF = 180
b+3+6b—40=180
7b =217
b =31
Think: Use Thm. 6-4-5.
mAGCH:%mAGCD

]
=—(31 =17°
2(3 +3)
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3. Step 1 Show that SVand TW are =. 6. BC =CD
SV=vV112+ 12 = V122 oo ls
=3x
TW= V12 + 112 =122 w—al
Since SV=TW, SV=TW. _ ~ 3
Step 2 Show that SVand TW are L. AB = BC
Sv_ 1 T —11
I fSV=—:sl fTW=—"=-=-11 1 1
sopeo1S 17 slope of TW== =4(4§)+15=32§
Since (—)(—11) — _1,5Vand TWare 1. S
1 . 7. AC1 BD
Step 3 Show that SV and TW bisect each other. mZAFB = 90
mdpt. of SV = (ﬂ, ﬂ) - (l, —1) 12y = 90
2 2 2" 2 _
=z _ (041 2-9)_(1 _7 y=rs
mdpt. of TW = (T, T) = (E’ _E) m£LABC + m£BCD =180
. = = . ZABC + 2m£FCD =180
Vand TWh . th m
S;Zi]eo?he?nd ave same mdpt., they bisect mZABC + 2(4(7.5) — 1) = 180
- . . mZABC + 58 =180
Dlagé. are = | bisectors of each other. MZABC — 122°
4. Possible answer: 8. Step 1 Show that JL and KM are =.
Ste'ltements . Reasons JL = /52' +‘ 7‘ 2_ /72
1. P_QTS is a rhombus. 1. Given KM = /72 452 =74
2. PT bisects ZQPS. 2. Thm. 6-4-5 . - =
g . Since JL = KM, JL = KM.
3. LQPR = LSPR 3. Def. of £ bisector Step 2 Show that JLand KM are 1
4. PQ=PS 4. Def. of rhombus P — 7 —— 5 5
5.PR= PR 5. Reflex. Prop. of = slope of JL = = slope of KM = —= = —
6. AQPR = ASPR 6. SAS ) 7\ 5 — I
7. RQ= RS 7 CPCTC Since (E)(_7) =—1,JLand KM are 1.
Step 3 Show that JL and KM bisect each other.
THINK AND DISCUSS mdpt. of JL = (% , #) - (—% —%)
1. Thm. 6-4-2; possible answer: when the thm. is - [(—4+3 1-4\ (1 3
written as a conditional statement, it is easier to mdpt. of KM = ( T2 ) - (_E’ _E)
identify the hypothesis and the conclusion. Since JL and KM have same mdpt., they bisect
2. Same properties: 2 pairs of || sides, opp. sides =, egch other. .
opp. 4 =, cons. 4 supp., diags. bisect each other; Diags. are = | bisectors of each other.
Special properties: 4 = sides, L diags., each diag. 9. Possible answer:
bisects a pair of opp. & Statements Reasons
3. Quads.: Polygons with 4 Sides 1. RECT s arect,; 1. Given
57 : quads. with 2 pairs of || sides &( = D/
2. XY= XY 2. Reflex. Prop. of =
3. RX=TY, XY= XY 3. Def. of = segs.
Squares: quads. \ Rhombuses: 4. RX+ XY= TY + XY| 4.Add. Prop. of =
with 4 rt. 4 quads. with ’ ' ’ ’
and 4 =sides /4= sides 5. RX+ XY = RY, 5. Seg. Add. Post.
TY + XY =TX
6. RY=TX 6. Subst.
7.RY = TX 7. Def. of = segs.
8. ZRand LT arert. 4. | 8. Def. of rect.
EXERCISES 9. ZR=/T 9. Rt. £ = Thm.
GUIDED PRACTICE 10. RECTis a (7. 10. Rect. — J
. . 1. RE=CT 11. 0 — opp. sides =
1. rhombus; rectangle; square - 12 AREY = ATCX 12 SAS
2. rect. [J — diags. 3. PQ= RS
bisect $ach other PQ= RS =160 ft PRACTICE AND PROBLEM SOLVING
TQ=2Qs 10. JL = 2JP 1. KL= JM = 25 in.
= %(380) — 190 ft =2(14.5) =29 in. 1
— 12. KM= JL =29 in. 13. MP =—KM
4. Tis mdpt. of QS. 5. rect. — diags. are = n 2
ST=TQ=1901t PR= QS =1(29) =141 in.
PR = QS = 380 ft 2 2
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14.

15.

16.

17.

18.

19.

WX = XY
9a—18=3a+ 15
6a =233
a=>55

VW = WX
=9(5.5) — 18
=315

mZXZW = 90
10b—5 =290
10b = 95
b=95
mMZVWX + mZWVY = 180
MZVWX + 4(9.5) + 10 = 180
mZ VWX = 132°
mAWYX:%mA VYX

= %mé VWX

-1

2

Step 1 Show that PRand QS are =.
PR=11%+5° =146
@s= /52 + 11° =146

Since PR = QS, ﬁ_z @'_
Step 2 Show that PRand QS are L.
slope of PR= =2 = _%; slope of O_S=_—1;=

11
Since (—%)(%) =—1,PRand QSare 1.
Step 3 Show that PR and QS bisect each other.
PR—|=4+70-5)_(3 _5
mdpt.ofPR_( +70- )_(2, 2)
0S=(4=13-8\_(3 _5
mdpt. of QS—( 5 5 )—(2, 2)
Since PR and QS have same mdpt., they bisect
each other.
Diags. are = 1 bisectors of each other.

(132) = 66°

o1|j

Possible answer:

Statements Reasons
1. RHMB is a rhombus. 1. Given
HBis a diag. of RHMB.

2. MH = RH 2. Def. of rhombus

3. HB bisects ZRHM. 3. Rhombus — each
diag. bisects opp. &

4. LZMHX = ZRHX 4. Def. of £ bisector

5. HX = HX 5. Reflex. Prop. of =

6. AMHX = ARHX 6. SAS

7. ZHMX = £HRX 7. CPCTC

mZ1 =90 — 61 = 29° (comp. 4)
mZZ2 = 61° (Alt. Int. £ Thm.)

m«£3 = 90° (def. of rect.)

mZ4 = mzZ1 = 29° (Alt. Int. £ Thm.)
m«5 = 90° (def. of rect.)

mZ1 =90 — 36 = 54° (comp. &)

mZ2 = 36° (diags. = — A = by SSS, 4 = by
CPCTC)

m«£3 =90 — m£2 = 54° (comp. &)

mZ4 = 180 — (m£2 + 36) = 108° (A Sum Thm,,
Alt. Int. £ Thm.)

m«£5 = 180 — m4£4 = 72° (supp. 4)
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20. m£1 = 90° (rect. is a rhombus, Thm. 6-4-4)
mZ2 = m43, m£2 + m4£3 = 90°
— m4£2 = m«£3 = 45° (Thm 6-4-5, comp. 4)
m«Z4 = 45° (same reasoning as £2, £3)
m«£5 = m4£3 = 45° (rect. — 7, Alt. Int. 4 Thm.)

21. m£2 = 27° (Isosc. A Thm.)
m£1 =180 — (27 + 27) = 126° (A Sum Thm.)
m4£3 = m£2 = 27° (Thm. 6-4-5)
mZ4 = mzZ1 = 126° (rhombus — [J — opp. & =)
m«£5 = 27° (Thm. 6-4-5)

22. mZ1 =m4s2, m£1 + m£2 + 70 = 180
— m4£1 =m«2 = 55° (Isosc. A Thm.)
m4£3 = m£2 = 55° (Thm. 6-4-5)
m«£4 = 70° (rhombus — [J — opp. & =)
m«£5 = m£1 = 55° (Thm. 6-4-5)
23. m41 =90 — 26 = 64° (Thm. 6-4-4, comp. &)
mZ2 = mZ1 = 64° (Thm. 6-4-5)
m«£3 = 26° (rhombus — 7, Alt. Int. 4 Thm.)
mZ4 = 90° (Thm. 6-4-4)
m«£5 = mZ2 = 64° (thombus — 7, Alt. Int. 4 Thm.)

24. always (Thm. 6-4-1)
26. sometimes

25. sometimes
27. sometimes
28. always (all 4 sides =)
30. always (4 rt. 4)

32. No; possible answer: a rhombus with int 4 that
measure 70°, 110°, 70°, and 110° is equliateral, but
it is not equiangular. A rect. with side lengths 5, 7, 5,
and 7 is equiangular, but it is not equilateral.

29. always (has 4 sides)
31. sometimes

33a.1. A polygon
2. |:| polygon
3. <:> polygon
4. Q polygon

5. D Not a polygon

b. 1. triangle; reg.
3. hexagon; reg.

2. quad.; reg.
4. quad.; irreg.

c. Shape 2 appears to be a square.
Shape 4 appears to be a rhombus.

d. Assume polygon is reg.
6ms = (6 — 2)180 =720
ms =120°

34. You cannot use Thm. 6-2-1 to justify the final
statement because you do not know that JKLM is
a . That is what is being proven. Instead, Thm.
6-3-2 states that if both pairs of opp. sides of a
quad. are =, then the quad. is a 3. So JKLM is
a 7 by Thm. 6-3-2.

35a. rect. — [J b. HG
c. reflex. Prop. of = d. def. of rect.
e. ZGHE f. SAS
g.CPCTC
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36a. slope of E:‘Tzz —1; slope of C_D=i2= —1
slope of%=_—g= 1;s|opeofﬁ=_—g= 1
b. Rect.; adj. sides are 1.

c. By Thm. 6-4-2, the diags. of a rect. are =.

37. Possible answer:

Statements Reasons
1. VWXY is a rhombus. 1. Given
2. WX =YX 2. Def. of rhombus
3. VWXYis a . 3. Rhombus — 7
4. WZ=YZ 4. 7 — diags. bisect
each other
5.XZ=XZ 5. Reflex. Prop. of =
6. AWZX = AYZX 6. SSS
7. LWZX = £YZX 7.CPCTC
8. ZWzX and £YZX are 8. Lin. Pair Thm.
supp.
9. £LWZXand £YZX are | 9.= 4 supp. —»1t. &
. 4.
10. m£WZX = ms£YZX 10. Def. of rt. £
=90°
1. VX L WY 11. Def. of L

38. Possible answer: It is given that ABCD is a rect.
By def. of arect., ZA, 4B, ZC, and £ZD are rt. 4.
So LA = ZCand 4B = ZDbecause all rt. 4 are =.
By Thm. 6-3-3, ABCD is a .

39. Possible answer:

Statements Reasons
1. ABCD is a rhombus. 1. Given
2. ABCDis a . 2. Rhombus — I
3.4B= /D, LA=/LC 3.0 — opp. & =
4. AB=BC=CD=DA | 4.Def. of rhombus
5. E, F, G and H are the 5. Given

mdpts. of sides. ~__
.EB= BF = HD = DG, | 6. Def. of mdpt.
EA=AH= FC= CG

o

7. ABEF = ADGH, 7. SAS
AAEH= ACGF
8. EF=~ GH, EH= GF 8. CPCTC
9. EFGHis a . 9. Quad. with opp.
sides = — [J
40. 5 =2w 41. s=7+2in.
w=2.5cm P=4s
€=W\/_=2.5\/§cm =28\/§in.
P=2¢+ 2w ~ 39.60 in.
=2(25) +2(25V3) A=s
=5+5V3cm =(7v2)? = 98in.2
~ 13.66 cm
A=Lw
= (2.5V3)(2.5)
=6.25v/3 cm
~10.83 cm?

42. s=vV3%°+4%=5cm
P=4s=20cm

A= 4(%(3)(4)) — 24 om®

43a. By def., a square is a quad. with 4 = sides. So it is
true that both pairs of opp. sides are =. Therefore,
a square is a .J by Thm. 6-3-2.

b. By def., a square is a quad. with 4 rt. 4 and 4 =
sides. So a square is a rect., because by def., a
rect. is a quad. with 4 rt. 4.

c. By def., a square is a quad. with 4 rt. 4 and
4 = sides. So a square is a rhombus, because by
def., a rhombus is a quad. with 4 = sides.

44. (1) Both pairs of opp. sides are ||.

Both pairs of opp. sides are =.
Both pairs of opp. 4 are =.
All pairs of cons. 4 are supp. Its diags. bisect
each other.

(2) lts diags. are =.

(3) lts diags. are L. Each diag. bisects a pair of
opp. 4.

TEST PREP

45. D
By Thm. 6-4-5, ZLKM = £JKM. JK = JM, so AJKM
is isosc.; by Isosc. A Thm., ZUMK = ZJKM. So
m4£J + mZJIMK + mZJKM =180
m4J+ x+ x= 180
mzJ = (180 — 2x)°

46. The perimeter of ARSTis 7.2 cm.
Possible answer: Opp. sides of a rect. are =, so
RS = QT=24and ST= QR =1.8. Diags. of a
rect. bisect each other, so QS =2QP = 2(1.5) = 3.
The diags. of arect. are =, so TR= QS = 3.
Therefore the perimeter of ARST is
24+18+3=72.

47. H
Cons. sides need not be =.

CHALLENGE AND EXTEND

48. Think: By Alt. Int. 4 Thm. and Thm. 6-4-4, given 4.
3¢ — 15+ X + x=90
4x° + x—105=0
(4x+21)(x—5)=0
x=50r-5.25

49. Possible answer:
B

= Ny
~

D

Given: ABCDis a rhombus. X is mdpt. of AB.

Y is mdpt. of AD.
Prove: XY | BD; XY L AC
Proof: Since Xis the mdpt. of ABand Y is the
mdpt. of AD, XY'is a midseg. of AABD by def. By
the A Midsegment Thm., XY || BD. By Thm 6-4-4,
since ABCD is a rhombus then its diags. are L.
So AC 1 BD. Since also BD || XY, it follows by the
1 Transv. Thm. that AC L XY.
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50. Possible answer: The midseg. of a rect. is a seg.
whose endpoints are mdpts. of opp. sides of the rect.

B C
X Y
A D

Given: ABCDiis a rect.

Xis mdpt. of AB.

Y is mdpt. of CD.
Prove: AXYD = BXYC
Proof: Arect. is a [, so ABCD is a (7. Since opp.
sides of a J are =, AB = CD and AD = BC. Since
Xis the mdpt. of AB, AX = XB. Since Y is the mdpt.
of CD, DY = YC. But because AB = CD, you can
conclude that AX = XB = DY = YC. Opp. sides of a
7 are || by def., so AX || DY. Since also
AX = DY, AXYDis a 3 by Thm. 6-3-1. But since
ABCD s arect. ZAis art. Z. So CJAXYD contains
art. Z and is therefore a rect. By similar reasoning,
you can conclude that BXYC is a rect. Since XY
= XY by the Reflex. Prop. of =, all corr. sides are =.
Also, all rt. 4 are =, so all corr. 4 are =. Therefore
AXYD = BXYC by def. of =

51. 11 1-by-1s, 8 1-by-2s, 5 1-by-3s, 2 1-by-4s,

1 1-by-5, 6 2-by-1s, 4 2-by-2s, 2 2-by-3s,
3 3-by-1s, 2 3-by-2s, 1 3-by-3
45 rects.

SPIRAL REVIEW
52. change =20 — 1.1¢
=20-1.1(2+1.8(5) =7.9
change is $7.90
53. T (a= (—-3)b — a=3(-Db))

54. F; possible answer: suppose a ® has a diam. of
4 cm and an area of 47 cm?. If dlam is doubled to
8 cm, area of ® changes to 167 cm?. New area is
4 times as large as original area.

55. No; none of the conditions for a 7 are met.

56. Yes; 135° £ is supp. to both of its cons. 4, so by
Thm. 6-3-4, quad. is a .

CONSTRUCTION, PAGE 415

Check students’ constructions.

6-5 CONDITIONS FOR SPECIAL
PARALLELOGRAMS, PAGES 418-425

CHECKIIT OUT!

1. Both pairs of opp. sides of WXYZare =, so WXYZ
is a [J. The contractor can use the carpenter’s
square to see if one £ of WXYZis art. Z. If so, then
by Thm. 6-5-1, the frame is a rect.

2. Not valid; by Thm. 6-5-1, if one Z of aJis art. £,
then the [T is a rect. To apply this thm., you need to
know that ABCD is a 7.
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3a. Step 1 Graph COKLMN.

Step 2 Determine if KLMN is a rect.

KM =1/82 + 22
68 = 217

LN =22 + 82
=168 = 2V/17

Since KM = LN, diags. are =. KLMN is a rect.
Step 3 Determine if KLMN is a rhombus.

-2_1
slope of KM = §=72

slope of LN = _78 =4

Since (%)(—4) — _1, KM 1 IN. KLMNiis a rhombus.

Since KLMN is a rect. and a rhombus, KLMN is a
square.

b. Step 1 Graph CJPQRS.

Step 2 Determine if PQRS is a rect.

PR=V7?+7?
=198 =7V2
QS=V5°+5°
50 = 5V2
Since PR # QS, PQRS is not a rect.
Thus PQRS is not a square.
Step 3 Determine if PQRS is a rhombus.

slope ofﬁ:#: —1
slope ofﬁ=_—g= 1
Since (—1)(1) = —1, PR L QS. PQRS is a rhombus.

THINK AND DISCUSS
1. rect.; rhombus; square
2. Possible answer:

3. Ifaquad. is arect., thenitis a (7. If a [J has one rt.
Z, then it is a rect. Thus these defs. are equivalent.
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4. ” 5. Step 1 Graph OWXYZ
Conditions for Rects.
and Rhombuses
1. quad. with 4 rt. & 1. T with 1 pair of
2. Owith 11t £ cons. sides =
3. J with = diags. 2. O with L diags.
3. J with diag.
bisecting opp. &
7(=5.=8)
EXERCISES Step 2 Determine if WXYZis a rect.
GUIDED PRACTICE WY =V 82 + 42
1. Possible answer: If WXYZis both a rhombus and =180 =4V5
arect., then it is a square. All 4 sides of WXYZ are XZ=v6%+ 122
=. So WXYZis a rhombus and therefore a 7. If =180 = 6V5

the diags. of a [J are =, then by Thm. 6-5-2, (T is a
rect. So the club members can measure the diags.,
and if they are equal, WXYZis both a rhombus and
a rect., and therefore it is a square.

. Not valid; by Thm. 6-5-2, if the diags. of a (7 are =,
then the T is a rect. To apply this thm., you need to
know that ABCD is a 7.

. Valid (AB || CD, AB= CD — J, AB 1 BC

— /ZBart. £ — rect.)

. Step 1 Graph CJPQRS.

Step 2 Determine if PQRS is a rect.

PR=1v112 + 3% =/130
QS=v7%+9%=+/130

Since PR = QS, diags. are =. PQRS is a rect.
Step 3 Determine if PQRS is a rhombus.

PR=—3__3
slope of PR = TRRET

6.

Since WY # XZ, WXYZis not a rect.
Thus WXYZis not a square.
Step 3 Determine if WXYZis a rhombus.

Wy=—4__1
slope of WY = 8 =32
slope of XZ=—12_»

Since (—;v)(Z) — 1, WY L XZ WXYZisa

rhombus.

PRACTICE AND PROBLEM SOLVING

Both pairs of opp. sides of PQRS are =, so PQRS
is a J. Since PZ= QZand RZ = SZ, it follows that
PR = QS by the Seg. Add. Post. Thus PR = QS.
So the diags. of CJPQRS are =. The frame is a rect.
by Thm. 6-5-2.

. valid (by Thms. 6-3-5 and 6-5-4)
. Not valid; by Thm. 6-5-5, if one diag. of a 7 bisects

a pair of opp. 4, then the 7 is a rhombus. To apply
this thm., you need to know that EFGH is a (7.

. Step 1 Determine if ABCD is a rect.

AC = V142 + 22 = /200 = 10V2

BD=vV2° +14° = 10vV2
AC = BD, so diags. are =. ABCD is a rect.

slope of QS = :—3 =% Step 2 Determine if ABCD is a rhombus.
Since ( = )(7) + —1, PQRS is not a rhombus. slope of AC 1‘% 7

Thus PQRS is not a square.
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10.

slope of BD = =14 — 7
Since (—;)(7) — _1, AC L BD. ABCDis a thombus.
Since ABCD is a rect. and a rhombus, ABCD is a

square.
Step 1 Determine if JKLM is a rect.

JL=V12% + 42 = 4/10

KM =/ 2% + 6% =210

JL # KM, so JKLM is not a rect., and therefore not
a square.

Step 2 Determine if JKLM is a rhombus.
=2 -1

slope of JL = 126_ 3

2 -

=—1,JL 1 KM. JKLMis a rhombus.

slope of KM =
‘ 1
Since (3)( 3)
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11.

12.
13.

14.
15.

16.
17.

18.
19.
20.

21.

22.

23.

24.

26.

27.

28a.
c.SSS
e.CPCTC
9. ZFEH, ZGHE are rt.4
29a.

diags. bisect each other — J;one Zart. £ —
rect.

diags. bisect each other — [J

diags. bisect each other — 7; diags. = — rect,;
diags. 1. — rhombus; rect., rhombus — square

both pairs of opp. sides = — 7

both pairs of opp. sides = — [J; 0one Z art.
£ — rect.; all 4 sides = — rhombus; rect.,
rhombus — square

ASA — two A are = — all 4 sides = — [J, rhombus

B; possible answer: it is given that ABCD is a

. AC and BD are its diags. By Thm. 6-5-2, if diags.
of a [J are =, you can conclude that the [T is a rect.
There is not enough information to conclude that
ABCD is a square.

JL and KM bisect each other.
PR=QS

ABis horiz. and AC is vert. So BDis vert. and CD is
horiz. D has same x-coord. as B and same y-coord.
as C,so D= (-5, 4).

AB = BC =/50; so Dis opp. B.

Ais rise of 5 and run of —5 from B;

so Dis rise of 5 and run of —5 from C.
Therefore D= (7 — 5,1 + 5) = (2, 6).

AB = BC = 4\/2;s0 Dis opp. B.

Ais rise of 4, run of —4 from B;

so Dis rise of 4, run of —4 from C.
Therefore D= (0 — 4, —6 + 4) = (—4, —2).

AB = BC = 5;s0 Dis opp. B.

Ais rise of —4, run of 3 from B;

so Dis rise of —4, run of 3 from C.
Therefore D= (-5+3,2 — 4) = (-2, -2).

Given Z must be rt. Z. 25. All 4 sides must be =.
5x—-3=90 14 —x=2x+5
5x =93 9 =3x
x=18.6 x=3

Diags. must be 1.
13x+5.5= 90

13x=284.5
X=6.5

Rhombus; since diags. bisect each other the quad.
is a . Since the diags. are L., the quad. is a
rhombus.

b. EH= EH

d. ZGHE

f. CJ — cons. 4 supp.

h. 7 with 1 rt. £ — rect.
B 1 =7_ 1 1

[ f AB= ——; sl fCD=—=_—_

slope o 3,sopeo C 3 3

slope of BC=_T3=—3;sIopeofAD=_T3=—3

=4

J — opp. sides =

-2

. slope of AC = 2 =—1;slopeofﬁ=_2=1;

the slopes are negative reciprocals of each other,
so AC L BD.
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33a. p n

c. ABCD is a rhombus, since it is a 7 and its diags.
are 1L (Thm. 6-5-4).

30a. AT b. QT
c. 1 lines d. Rt. £ = Thm.
e.SAS f. QR
g. rhombus

31. Possible answer:

Statements Reasons
1. ABCDis a . 1. Given
LAisart. Z.
2. mLA = 90° 2. Def. of rt. £
3. ZA and £B are supp. 3. J — cons. 4 supp.
4. mZA + m£B = 180° 4. Def. of supp. &
5.90° + m«£B = 180° 5. Subst.
6. m£ZB = 90° 6. Subtr. Prop. of =
7.LC= LA 4D = /B 7.0 — opp. & =
8. m4LC = mLA, 8. Def. of = &
m£ZD = m«£B
9. m£LC=90°,m£D=90° | 9. Trans. Prop. of =
10. 4B, £C, and 4D are 10. Def. of rt. £
. 4.
11. ABCDis a rect. 11. Def. of rect.

32. Possible answer: It is given that JK = KL. Since_

opp. sides of a 7 are =, JK = LM and KL = MJ.
By Trans. Prop. of =, JK = MJ. So JK is = to each
of the other 3 sides of JKLM. Therefore JKLM is a
rhombus by definition.

b. Slopes of sides are 2,
—-1,2, —1,so quad. is
7 but not. rect. Side
lengths are 2v/5 and
2v/2, so quad. is not
rhombus.

c. Lines change to
n:y=x+1and
p:y=Xx+7;new
slopes are 1, —1, 1, —1;
new side lengths are
all 3v/2. So the quad.
becomes a square.

34. Possible answer:

Statements Reasons
1. FHJN and GLMF are =1. | 1. Given
FG=FN
2. FH| NJ, GL || FM 2. Def. of I
3. FGKN is a . 3. Def. of I
4. FGKN is a rhombus. 4. 7 with 1 pair cons.
sides = — rhombus

35. ADis arect. if and only if its diags. are =;

a [Jis a rhombus if and only if its diags. are 1;
no; possible answer: Thms. 6-4-5 and 6-5-5 are
not converses. The conclusion of the conditional
in Thm. 6-4-5 refers to both diags. of a (7. The
hypothesis of the conditional in Thm 6-5-5 refers
to only one diag. of a 7.
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36.

37.

38.

Possible answer: Draw 2 pairs of arcs from same
center on same compass setting. Draw 2 lines,
through center and each pair of arcs. 2 lines bisect
each other and are =, so they are diags. of a rect.
Draw sides to complete rect.

Possible answer: Draw seg. for 1st diag. Construct
L bisector. Seg. between 2 pairs of arcs in
construction is bisected by 1st seg., so segs.

are diags. of a rhombus.

Possible answer: Draw seg. for 1st diag. Construct
L bisector. Set compass to half length of diags.,
and construct 2nd diag. Diags. are L bisectors of
each other and are =, so they are diags. of a square.

TEST PREP

39.

40.

A
(condition for Thm. 6-5-2)

G

Slope of WX = slope of YZ = 1; slope of WZ =
slope of XY = —1; WX = 4V2; XY = 7V/2. So
WXYZis a rect. but not a square.

41a. Think: Use Vert. 4 Thm.

mZKNL = mZJNM

15x=13x+ 12
2x=12
X=6

- Yes; mZJKN = 6(6) = 36° and mZLMN = 5(6) + 6
= 36°, so0 by Conv. of Alt. Int. £ Thm., JK'|| LM.
Since KL || JM, JKLM is a 7 by def.

. No; by subst., Lin. Pair Thm., and Rt. £ = Thm,,

all4 £ at Narert. 4. Since JKLMis aJ, Nis
mdpt. of both diags. By SAS, AKNL = AKNJ, so
by CPCTC, ZLKN = ZJKN. Therefore m£ZJKL =
2mZJKN = 2(36) = 72° # 90°.

. Yes; from part c., diags of COJKLM are 1. So by
Thm. 6-5-4, JKLM is a rhombus.
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CHALLENGE AND EXTEND

42.

43a.

44,

Possible answer:
Statements Reasons
1. AC = DF, AB= DE, 1. Given
AB | BC, DE 1 EF,
BE 1 EF, BC || EF
2. mZABC = 90°, mZDEF | 2. Def. of L
= 90°, m£ZBEF = 90°
3. ZABC, £DEF, and 3. Def. of rt. £
/BEFaren. 4.
4. AABC and ADEF are 4. Def. of rt. A
rt. A.
5. AABC = ADEF 5. HL
6. BC = EF 6. CPCTC
7. EBCFis a . 7. Thm. 6-3-1
8. EBCFis a rect. 8. Thm. 6-5-1

Possible answer: If a quad. is a rect., then it has four
rt. 4. If a quad. is a rhombus, then it has four =
sides. By def., a quad. with four rt. 4 and four =
sides is a square. Therefore statement is true.

. No; possible answer: if a quad. is a rect., then it

is a . By Thm. 6-5-3, if 1 pair of cons. sides of

a [ are =, then the [T is a rhombus. So if 1 pair
of cons. sides of a rect. are =, it is a rhombus. If a
quad. is a rect. and a rhombus, then it is a square.

. No; possible answer: if a quad. is a rhombus, then

itisaJ. By Thm. 6-5-1,if 1 Lof a[Jis art. then

the D is arect. Soif 1 £ of arhombusis art. Z, it

is a rect. If a quad. is a rhombus and a rect., then it
is a square.

Diags. of the 7 are L, so it is a rhombus.

SPIRAL REVIEW

46.

linear

nonlinear
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47. Ay

A
Y

linear

48. c=/8%+ 102
=164 = 2V/41
P =20+ 2V41 + 2v/41

=20+ 4v41 = 45.6

49. c=1/(12 = 6)2 + (9 — 4)2 = V61
P=6+9+12+ 4+ /61
=31+ /61 ~38.8

50. Cons. 4 are supp. So

8x+ 10 + 10x + 44 = 180

18x = 126
x=7

52. Subst. for yto find z.

5(4)=9z+2

18 =9z
z=2

51. Opp. sides are =. So
2y+7=7z+1
S5y=9z+2
Think: Eliminate z.
18y + 63 =63z+9
35y =63z+ 14
17y —63=5
17y =68
y=4

6-6 PROPERTIES OF KITES AND
TRAPEZOIDS, PAGES 427-435

CHECK IT OUT!

1. Perimeter of kite doubles:
P=20V17 + 8185 =~ 191.3Iin.
Daryl needs approx. 191.3 in. of binding.
191.3

72
In order to have enough, Daryl must buy

3 packages of binding.

2a. Think: APQRis isosc., so ZQPT = ZQRT.
mZPQR + mZQPT + mZQRT =180
78 + 2mZQRT =180
2mZQRT =102
mZQRT =51°

b. Think: Kite — 1 pair opp. 4 =.
mZQPS =mZQRS
=mZ£ZQRT + m£TRS
=51+ 59 =110°

c. Think: Use Quad. Z Sum Thm.
mZPSR + mZQRS + mZPQR + mZQPS = 360
m£ZPSR + 110 + 78 + 110 = 360
mZ£ZPSR = 62°

=~ 2.7 packages of binding

3a.

Think: Use Same-Side Int. 4 Thm., isosc. trap. —
base 4 =.
m£ZG+ m£ZH =180
mZG + 49 =180
m£G =131°
LF=/G
m£LF=ms£G=131°

- Think: Isosc. trap. — diags. =.

KM = JL
KM = JL
=JN+ NL
=106+ 148=254

. Think: 1 pair base 4 = — trap. isosc.
Q=/LS
mZQ=m4LS
2x% +19 =4x* — 13
32 =2x%
16 = x°
X=4or—4
. Think: Use Trap. Midseg. Thm.
XY = %(EH + FG)

16.5 = %(EH + 25)

33=EH+ 25
8 =EH

THINK AND DISCUSS

1

. No; possible answer: if the legs are ||, then the trap.
has two pairs of || sides. But by def., a trap. has exactly
one pair of || sides, so the figure would be a 7.

. Possible answer: Similarities: The endpts. of both are
the mdpts. of two sides. Both are || to another side.
Differences: A A has three midsegs., while a trap.
has just one. To find the length of a midseg. of a A,
you find half the measure of just one side; to find the
length of a midseg. of a trap., you must average the
lengths of two sides.

Quads.: Polygons with 4 Sides

: quads. with 2 pairs of || sides Traps.: quads. with exactly

1 pair of || sides

Rhombuses:
quads. with

Squares: quads.
with 4rt. &
and 4 = sides

Isosc. traps.:
traps. with = legs

EXERCISES
GUIDED PRACTICE

1

. bases: RS and PV: legs: PR and VS; midseg.: QT

2. Possible answer: In a [, two pairs of opp. sides
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are =. In a kite, exactly two distinct pairs of cons.
sides are =.
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3. 1 Understand the Problem

Answer has 2 parts:

« Total amount of lead needed

* Number of suncatchers that can be sealed

2 Make a Plan

Diags. of a kite are L, so 4 A are rt. A. Use Pyth.

Thm. and props. of kites to find unknown side lengths.

Add these lengths to find perimeter of kite.
3 Solve

JK = V JH? + KH?

=/2.75% + 2.75% = \/15.125
KL = JK =/15.125

IM =V JH? + MH?

=1/2.75% + 5.5° =/37.8125
LM = JM =+/37.8125
perimeter of JKLM = 21/15.125 + 21/37.8125
~ 20.11in.
20.1 in. of lead is needed to seal edges.
One 3-ft length of lead contains 36 in.
2(36)
201 =38
3 sun catchers can be sealed.
4 Look Back
To estimate perimeter, change side lengths into

decimals and round. v/15.125 = 4, and

V/37.8125 = 6. Perimeter of sun catcher is approx.
2(4) + 2(6) = 20. So 20.1 in. is a reasonable answer.

. Think: Kite — diags. 1. — ZVZYand £ZVYZare comp.

m£ZVZY + m£ZVYZ =90
mZVZY 4+ 49 =90
m4ZVZY = 41°

. Think: AXYZis isosc., so ZVXY = £VZY.
mZLVXW + mZVXY = m£LWXY
mZVXW + 41 =104
ZVXW = 63°

. Think: Use Quad. Z Sum Thm., kite — 1 pair opp.
b o=,

MLXWZ + mZLWXY + mLXYZ + m£LYZW = 360

m£XWZ + 104 + 2m£VYZ + 104 = 360

m£XWZ + 104 + 2(49) + 104 = 360

m4£LXWZ = 54°

. Think: Use Same-Side 8. Think: Isosc. trap.

Int. £ Thm., isosc. trap. — diags. =.
— base 4 =. RT=SV
m£C + m«£D =180 RT =S8V
74 + m«D =180 RW+ TW =SV
m«£D = 106° 177+ TW=23.3
LA=/D TW=5.6
MmZLA =m«LD
= 106°
. Think: 1 pair base 4 = 10. Think: Diags. = —
— trap. isosc. trap. isosc.
LE=/H MQ=LP
mZLE =m«sZH MQ=LP
1222 =72% + 20 7y — 6 =4y + 11
57° =20 3y=17
A=4 y=17_52
z=2o0r -2 3 3

143

11. Think: Use Trap. 12. Think: Use Trap.

Midseg. Thm. Midseg. Thm.

XY = %(PS +QR) AZ = %(DF + JK)
22:%(30+ QR) =%(11.9+7.1)
14 = QR 2 '

PRACTICE AND PROBLEM SOLVING

13. 1 Understand the Problem
Answer has 2 parts:
» Amount of iron needed to outline 1 kite
» Amount of iron needed for 1 complete section
2 Make a Plan
Diags. of a kite are L., so 4 A are rt. A. Use Pyth.

Thm. and props. of kites to find unknown side lengths.

Add these lengths to find perimeter of kite.
3 Solve
shorter side length = V72 + 72 = 7v/2
longer side length = V72 + 172 = 13V/2
perimeter = 2(7\/5) + 2(13\/5)
= 40V2 ~ 56.6 in.
56.6 in. of iron is needed for 1 kite.
For 1 complete section, need iron for 4 kites and 1
square of side length 2(7 + 17) = 48 in.
Amount of iron = 4 (40 V/2) + 4(48) ~ 418.3 in.
4 Look Back
To estimate perimeter, change side lengths into
decimals and round. 7 V2 = 10, and 13 V2 =~ 18.

Perimeter of one kite is approx. 2(10) + 2(18) = 56. So

56.6 in. is a reasonable answer.

14. Think: Kite — diags. L.
MZ£XDA + mZDAX =90
mZ£ZXDA + 32 =90
m«£XDA = 58°

15. Think: Kite — 1 pair opp. 4 =.
mZ£ABC = m£ZADC
=m4LXDA + m£ZXDC
=58 + 64 = 122°

16. Think: Use Quad. £ Sum Thm.
mZ£BCD + mZADC + m£ZBAD + m£ZABC = 360
mZBCD + 122 4+ 2mZDAX + 122 = 360
m4£BCD + 122 + 2(32) + 122 = 360
mZBCD = 52°
17. Think: Use Same-Side Int. £ Thm., Thm. 6-6-3.
m4ZL + m£ZM = 180
m«L + 118 =180
mZL = 62°
Q= /L
mZQ =msZL =62°

18. Think: Use Thm. 6-6-5. 19. Think: 1 pair base & =

RJ= SK — trap. isosc.

RJ = SK IX= LW
=872+ KZ mzZX=msZW
—626+34=966 a°+15=2a>—65

80 = a2
a=+V/80
=+4/5
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20.

22.

23.
24.

25.

26.

27.

28.

29.

30.

31.

Think: Diags. = — 21. Think: Use Trap.
trap. isosc. Midseg. Thm.
GJ=FH PQ=1av+ BT
GJ=FH 12
4x—1=9x—15 =5(42+3)=36
14 =5x
x=28

Think: Use Trap. Midseg. Thm.
MN = %(JT+ KR)

525 =%(32.5 + KR)

105 =32.5+ KR
725 = KR

Sometimes (opp. 4 supp. only when trap. is isosc.)

Sometimes (kites with non-= opp. 4 of 30° and

150° or 20° and 150°)

Never (this — s both opp. pairs of 4 are =, so quad.

would be a 7, not a kite)

A formed by dashed line is 30°-60°-90°. So shorter
leg measures a, where
6 =2a
3=a
4th edge measures 20 — 2a = 20 — 2(3) = 14 ft
P=20+6+14+6=46ft
C=1.29P
~ 1.3(46) =~ $60
about $60.

Think: Use Same-Side Int. 4 Thm.
mZ1 4+ 98 = 180 mZ2 + 52 = 180
ms1= 82° m«2 = 128°

Think: Use Thm 6-6-2, Quad. Z Sum Thm.
mzZ1 =116°
mZ£1 + m4£2 + 116 + 82 = 360
116 + mZ2 + 116 + 82 = 360
mZ2 + 314 = 360
msZ2 = 46°

Think: All 4 A are rt. A; left pair of A is =.
mZ1 + 39 =90 mZ£2 + 74 = 90
mzZ1 =51° mzZ2 =16°

Think: Top left and bottom right 4 of isosc. trap. are
supp.; also use Alt. Int. £ Thm.
(m£2 + 34) + (72 + 34) = 180
mZ2 + 140 =180
m«£2 = 40°
Think: By = A, lower part of top right £
measures 40°. By Ext. Z Thm.
ms1 =72 + 40 =112°

Think: Use Thm. 6-6-2, Quad. Z Sum Thm.
3x =48
x=16
mZ1 + 3(16) + 9(16) + 48 = 360
mZ£1 + 240 = 360
mzZ1 = 120°
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32.

33a. EF = \/(3+ 1)2 + (

35.

36.

37.

Think: Use Same-Side Int. 4 Thm.
40z+ 5+ 10z=180
50z=175
z=35
18(3.5) + m£1 =180
63 + ms1 =180
mzZ1 =117°

4-3°%= V17
FG=V(2-3)2+(0-4>= Vi7
GH=1(-3-2)% + (—2—-0)% = V29
EH=1(=3+1)2+ (-2 -3)° = V29
EF = FG # GH = EH — EFGH s a kite.

b.mZE=m«sZG = 126°
34.

12t=%(16t+10)

24t=16t+ 10
8t=10
t=1.25
length of midseg. = 12(1.25) = 15

n+6=%(n+3+3n—5)
2n+12=4n-2
14 =2n
7=n
length of midseg. = (7) + 6 = 13

dc=cP+6+c%+2)

1
2
4c=c*+4
?—4c+4=0
(c—2)2=0
c=2
length of midseg. = 4(2) =8

MmZPAQ + mZAQB +
mZPBQ + mZAPB = 360
mZPAQ + 72 +
mZPAQ + 72 = 360
mZPAQ + 72 =180
mZ£ZPAQ = 108°
mZOAQ + mZAQB +
mZ0OBQ + m£ZAOB =360
mZOAQ + 72 +
mZOAQ + 28 = 360
2mZOAQ + 100 = 360
2mZ£OAQ = 260
mZ£OAQ = 130°
mZ0OBQ =mZOBP + mZPBQ
mZOAQ =mZ£ZOBP + mZPAQ
130 =mZ£ZOBP + 108
22° =m£ZOBP
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38.

39.

40.

Possible answer:

Given: ABCDis a kite with AB= AD and CB = CD.__
Prove: AC bisects ZDAB and ZDCB. AB bisects BD.

Statements Reasons

1.AB=ADand CB= CD. | 1. Given

2. AC= AC 2. Reflex. Prop. of =

3. AABC = ANADC 3. SSS

4. 41 = /2, /3= /L4 4, CPCTC

5. AC bisects ZDAB and | 5. Def. of £ bisector

£/DCB.

6. AE = AE 6. Reflex. Prop. of =

7. ANABE = NADE 7. SAS

8. Ez DE 8. CPCTC

9. AC bisects BD. 9. Def. of seg.
bisector

Possible answer:
C

A

Given: ABCDis a kite with AB = CB and AD = CD.

Prove: BD 1L AC L

It is given that AB = CBand AD = CD. This means
that B and D are equidistant from A and from C.

By the Conv. of the L Bisector Thm., if a pt. is
equidist. from the endpts. of a seg., then it is on the
1 bisector of the seg. Through any two pts. there

is exactly one line, so the line containing Band D
must be the L bisector of AC. Therefore BD 1. AC.

1y

I~
AB and CD are vert.; BCis horiz.;
DA=_3 __1
slope of DA = -2

Exactly 2 sides are ||, so quad. is a trap.

145

41.

43.

44,

45.

AB=BC=4;CD=13%+7%=1/58:
DA=1V7%+3%=+/58

Exactly 2 pairs of cons. sides are =, so quad is a kite.

Diags. have equations y = xand x = 1; they intersect
at (1, 1), and bisect each other, but are not L.
Therefore quad is a 7.

Y

AD and BC are horiz.; AB = V/ 42 + 62 = 21/13,

CD=V4* + 6% =213
AD || BC and AB = CD; so quad. is an isosc. trap.

Extend BA and CD to meet in center of window, X.
ZAXC = 360 + 8 = 45°; by Isosc. A Thm.,
ZXBC = £/ XCB, so

mZXBC = %(180 — MZAXC) = 67.5°

Since BC || AD, by Corr. 4 Post.,
m4£B=m«£C = 67.5°

by Lin. Pair Thm.,

mZA =m«D =180 — 67.5°= 112.5°

Possible answer: Common props.: exactly one pair
of || sides; two pairs of cons. 4 supp.; length of
midseg. is the average of the lengths of the bases;
special props. of isosc. trap.: = legs; two pairs of =
base 4; = diags.
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46a_(0+22a , O+22b —(ab)
b.(c+02+2d,2b2"'0)=(c+d,b)
c. slope ofﬁ:%:O
slope of %:ﬁ: 0
slope ofW:ﬁ:

All 3 segs. are ||.

d. QR=c—2a,PS=c+2d—0 = ¢ + 2¢:
MN=c+d—ac+d—a=t(c—2a+c+2d),
so MN=%(PS+ QR)

TEST PREP

47.B 48. H
;
le+26)=1
2(6+26) = 16
49. 18
By A Midseg. Thm., DE = %(24) =12in.

midseg. length = %(12 + 24) =18in.

CHALLENGE AND EXTEND
50. Possible answer:
Statements Reasons

1. WXYZis a trap. 1. Given
with XZ = YW,

2. Draw XU through X 2. There is exactly 1
so that XU 1. WZ. line through a pt.
Draw YV through Y not on a line that
so that YV L WZ is L to that line.

3. m4LXUZ = 90°, 3. Def. of L lines
mZYVW = 90°

4. LXUZand £LYVW are | 4.Def. of rt. £
r. 4.

5. AXUZ and AYVW 5. Def. of rt. A
are rt. A.

6. XU | YV 6. 2 lines L to 3rd
o line — 2 lines ||

7. XY || Wz 7. Def. of trap.

8. XYVUis a . 8. Def. of O

9. XU= YV 9. 7 — opp. sides =

10. AXUZ = AYVW 10. HL

1. LXZW = LYWZ 11. CPCTC

12. WZ=WZ 12. Reflex. Prop. of =
13. AXZW = AYWZ 13. SAS

14. XW = YZ 14. CPCTC

15. WXYZis anisosc. trap. | 15. Def. of isosc. trap.

51. BC + AD = 2(8.62) = 17.24 and CD = AB
P=AB+ BC + CD + AD
27.4 =2AB + 17.24
10.16 = 2AB
5.08 = AB
AB = CD = 5.08 in.
BC = 2AB
=2(5.08) = 10.16 in.
AD =17.24 — BC
=17.24 — 10.16 = 7.08 in.
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SPIRAL REVIEW
50 =% 53. Think: Height of A is
° 25 oo min. dist. from apex to
x=35(20%) base.
=50% = 1 2X< X+ 6
2 X <6
54. 3x—-10< 30 + x
2x <40
x<20
55. slope ofﬁ:%: 1;s|opeof@=—_§=1
slope of %:%: —1; slope of ,ﬁ:%= 1
So Jis a rect.
AB=BC=CD=AD=V2?+2%2=2\2

So T is a rhombus.
Rect., rhombus — square; so (7 is a square.

56. slope of AB = %; slopeof CD=—4_4

e 3 3

BC and AD are vert.

Cons. edges are not 1, so (7 is not a rect. and
therefore not a square.

AB=1V3?+4°=5CD=V3*+4°=5

BC=|0-5|=5AD=|-4—-1|=5

Since all four sides are =., 7 is a rhombus.
CONSTRUCTION

1. Choose B and D both above or both below AC.

READY TO GO ON? PAGE 437

1. Think: QS and RT
bisect each other at T.

=1
SP=-QS

2.QT=RS
QT = RS =36

- %(80.5) = 40.25

3. Think: Diags. are =. 4. TP =
TR= QS
TR=QS=80.5 =

5. GH= GK= HJ
GH = GK
6a—7=3a+9
3a=16
HJ = GK
= (16) +9 =25

6. Think: Rhombus — diags. are L
mZJLH=4b -6
90=4b—-6
96 =4b
24=0b
Think: All 4 A are =.
m£ZHJG + m£JHK = 90
mZHJG + mZLJKH =90
m£HJG + 2(24) + 11 = 90
m£ZHJG = 31°
mZGHJ = mZGHK + mZJHK
=2mZJHK
=2(2(24) + 11) = 118°

TR

N|=N|—=

(80.5) = 40.25
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10.

11.

12.

13.

14.

15.

16.

17.

Statements Reasons
1. QSTVis a rhombus. 1. Given
PT = RT

2. 74 bisects ZPTR. 2. rhombus — each

diag. bisects opp. &

3. LQTP = LQTR 3. Def. of £ bisector
4. QT = QT 4. Reflex. Prop. of =
5. APQT = A RQT 5. SAS

6. PQ = RQ 6. CPCTC

. not valid; By Thm. 6-5-4, if the diags. of a (T are 1,

then the 7 is a rhombus. But you need to know that
ABCD s a .

. valid (By Thm. 6-3-1, ABCD is a 1. By Thm. 6-5-2,

ABCD s arect.)

WY =V 92 4+ 32 =3V/10; XxZ= V3% + 92 = 3V/10
The diags. are =, so WXYZis a rect.

T —3 1 v>_ —9
slope o 9 3,sopeo 3 3

The diags. are not L, so WXYZis not a rhombus.
Therefore WXYZis not a square.

MP =V7% + 3% =/58; NQ= V3% + 72 = /58
The diags. are =, so MNPQ s a rect
slope of MP = —i : slope of NQ = —3 =

The diags. are 1, so MNPQ is a rhombus.
Rect., rhombus — MNPQ s a square.

w|N

Possible answer: Since VXis a midseg. of ATWY,
VX || TZby A Midseg. Thm. Similarly, XZ || TV.
So TVXZ|s a [ by def. Vis mdpt. of TW: thus
TV = ETW by def. of mdpt. Similarly, TZ = ETY

Itis given that TW = TY so TW = TY by def. of =

segs. By subst,, TZ=1TW, and thus 7Z=TV.By | LESSONG-2 o
def. of = segs., TZ = TV. Since TVXZis a 7 with 15. Think: Diags. bisect 16. AD = BO
. . . each other. AD = BC =624
1 pair of cons. sides =, TVXZis a rhombus. BE = 1 BD
. Y
Think: EG bisects ZFEH. 1
m4FEJ = %mAFEH =5(75) =375
1 62) — 31° 17. ED= BE =375 18. ZCDA=/LABC
o - mZ =ms
=362 CDA = mZABC
Think: ZHEJis = to ZFEJ and comp. to ZEHJ. =79°
mZHEJ + mZEHJ = 90 19. Think: Cons. 4 supp.
mZFEJ + mZEHJ = 90 m£ABC + m£BCD = 180
31+ mZEHS =90 79 + m£BCD =180
mZEHJ =59 m£BCD = 101°
Think: ZHFG is comp. to ZFGJ and = to ZFHG. 20. /BCD = /DAB
MZHFG + mZFGJ = 90 m£BCD = m£DAB = 101°
MmZFHG + mZFGJ = 90
68 + MZFGJ — 90 21. WX=YZ 22. YZ=5(3.5)-8=95
MZFGJ = 22° b+6=>5b-8
14 = 4b
Mm£LEHG = m£ZEHJ + mZFHG 35=p
= S9+68=127° WX=35+6=95
Thlnk Use Same-Side Int. 4 Thm., 23. mZW + mzZX =180 24. mzZX = 14(9) = 126°
isosc. trap. — base 4 =. 6a + 14a =180
mZU+ msZT =180 20a = 180
mZU + 77 =180 2=9
mZU =103° mZW = 6(9) = 54°
ZR=/U
mZR =msZU = 103°
147 Holt McDougal Geometry

18. Think: Isosc. trap — diags. =

19. length of midseg. =

WY = VX
WZ+ YZ=VX

WZ + 34.2 =53.4

WZ=19.2

2(43 +23) =33in.

STUDY GUIDE: REVIEW, PAGES 438-441

1. vertex of a polygon

2. convex

3. rhombus 4. base of a trapezoid
LESSON 6-1
5. not a polygon 6. polygon; triangle
7. polygon; dodecagon 8. irregular; concave
9. irregular; convex 10. regular; convex
11. (n—2)180 12. (nNm4Z = (n—2)180
(12 —2)180 20m« = (18)180
1800° 20m« = 3240
m4£ = 162°
13. (n)m(ext. £) = 360
4m(ext. £) =360
m(ext. £) =90°
14, mZA+ ... + mZF = (6 — 2)180
85+ 75+55+8s+7s+55=720
40s =720
s=18

mZA =m«D = 8(1

) = 144°;

8
m£ZB=mZE =7(18) = 126°;
8

m£C = msF =51

) = 90°



25.

27.

28. Statements Reasons

1. GHLM is a . 1. Given

LL = LIMG 43.

2.£LG=<«L 2.0 — opp. & =

3. LG = LIMG 3. Trans. Prop. of =

4. Gd = MJ 4. Conv. Isosc. A Thm. a4

5. AGJM is isosc. 5. Def. of isosc. A :
LESSON 6-3 45
29. m=183 - ms£G=9(13) =117°;n=27 —

30.

LY =/LW LZ2=/X
m4Y = m£LW = 54° m£Z=m«LX=126°

Slope from Rto Siis rise of 2 and run of 10;
rise of 2 from Vto Tis =7 + 2 = —5;
run of 10 from Vto Tis —4 + 10 =6; T = (6, —5)

26.

mZA = 2(27) + 9 = 63°, m£ZE = 3(27) — 18 = 63°
Since 117° + 63° = 180° LG is supp. to ZA and ZE,
so one Z of ACEG is supp. to both of its cons. 4.
ACEG is a J by Thm. 6-3-4.

x=25—-mZQ=4(25) + 4 = 104°,

mZR = 3(25) + 1 = 76°; so ZQ and ZR are supp.
y=7—-QT=2(7)+ 11 =25 RS=5(7) - 10=25
By Conv. of Same-Side Int. & Thm., QT || RS,;
since QT = RS, QRSTis a I by Thm. 6-3-1.

31. Yes; The diags. bisect each other. By Thm. 6-3-5
the quad. is a 7.
32. No; By Conv. of Alt. Int. £ Thm., one pair of opp.
sides is ||, but other pair is =. None of conditions for
a [J are met.
33. slope of BD = - = - slope of FH = —2 = 1.
10 5’ —-10 5
slope of BH = =5 — _6; slope of DF = _TG =—6
Both pairs of opp. sides have the same slope, so
BD || FH and BH || DF; by def., BDFH is a (7.
LESSON 6-4
34. AB= CD 35. AC=2CE
AB=CD=18 =2(19.8) = 39.6
36. BD=~ AC 37. BE= CE
BD = AC=139.6 BE=CE=19.8
38. WX =Wz
7a+1=9a—-6
7=2a
35=a
WX=735)+1=255
39. XV=VZ
XV=VZ
=3(3.5) =105
40. XY = WX M. XZ=2XV
XY =WX=255 =2(10.5) = 21
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42.

46.

48.

m«ZTZV =90
8n+ 18 =90
8n=72
n=29
e
Think: RT bisects ZSRV.
mZTRS = %mASRV

20(9) + 1) = 41°
MZRSV + mLTRS = 90
MZRSV + 41 = 90
MZRSV = 49°

£STV = /SRV
mZSTV = mZSRV
=9(9) + 1 =82°

mZTVR + m£ZSTV = 180
mZ£ZTVR + 82 =180

mZ£TVR = 98°
Think: All 4 A are 47. Think: All 4 A are
isosc. A. =rt. A.
2mZ1 + m£2 = 180 m42 = m45 = 53°
2m4Z3 + mZ4 =180 m«£3 =90°
By Lin. Pair Thm., mZ4 + m4£5 =90
mZ2 + mzZ4 =180 mZ4 + 53 =90
By Alt. Int £ Thm., ms4 = 37°
m«£3 = 33° /1 =/4
2(33) + m«z4 =180 mZ1 =ms4 =37°
mZ4 = 114°
mZ2 + 114 =180
mZ2 = 66°
2mZ1 + 66 =180
2mzZ1 =114
mZ1=57°
By Alt. Int 4 Thm.,
£1 = /5

m4£5 = m£1 =57°
Step 1 Show that RT and SU are congruent.

RT=1/((=3) - (-5))> + (-6 — 0)> = 2v/70

SU=1/((=7) = (=1))2 + ((—4) — (-2))% =210
Since AT = SU, RT = SU
Step 2 Show that RT and SU are perpendicular.

—-6-0
| fRATi——————= -3
slope o - (5)
—4—(=2) _ 1
| f —_———
slope of SU =03
since —3(%) =—1,RTLSU

Step 3 Show that RT and SU bisect each other.

mdpt. of RT: ( -° 2(_3) , 0 +2(_6)) = (-4, -3)
mdpt. of SU: ( i +2(_7) =2 2(_4)) = (—4, —3)

Since RT and SU have the same midpoint, they
bisect each other. The diagonals are congruent
perpendicular biectors of each other.
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49.

Step 1 Show that EG and FH are congruent.
EG=1(5-2)2+(—2-1)2=3V2

FH=4/(2 —5)2 + (-2 — 1)2 =3V2

Since EG = FH, EG = FH

Step 2 Show that EG and FH are perpendicular.
slope of EG=2—1_ _4

5_2

—2—1
| fFH =2 =1 _ 1
slope o 2.5 '
since —1(1) = —1, EG L FH

Step 3 Show that EG and FH bisect each other.

(2+5 1+(—2)\_(7 _l)
mdpt.ofRT.( 5 2 1= 272
(5+2 1+(—2)\_(7 _l)
mdpt.ofSU.( 5 2 1= \2 72

Since EG and FH have the same midpoint, they
bisect each other. The diagonals are congruent
perpendicular biectors of each other.

LESSON 6-5

50.

51.

52.

53.

54.

55.

Not valid; by Thm. 6-5-2, if the diags. of a (7 are

=, then the [J is a rect. By Thm. 6-5-4, if the diags.
of a J are L, then the (T is a rhombus. If a quad.
is a rect. and a rhombus, then it is a square. But to
apply this line of reasoning, you must first know that
EFRSis a 1.

valid (diags. bisect each other — £7: 7 with diags.
= — rect.)

valid (EFRS is a (7 by def.; I with 1 pair cons.
sides = — rhombus)

BJ=182+8%=8V2; FN=V6°+62=6V2
Diags. are #, so [T is not a rect. Therefore 7 is not
a square. 3

slopeof BJ=2 =6

=5 _ _4

= 1; slope of FN =
Diags. are L, so [T is a rhombus.

DL=4122 + 62 =6V5; HP=V6% + 122 = 6\/5

Diags. are =, so (7 is a rect.

. 6 _1 o5 —12
I f DL = ——=—; sl f HP =
slope o 15 = 7 Slope 0

—= =2

—6
Diags. are not L, so 7 is not a rhombus. Therefore
[Jis not a square.

QW =112 + 82 = 4/13: TZ=\/8% + 122 = 4/13

Diags. are =, so [T is a rect.

slope of QW = % %; slope of TZ =
Diags. are 1, so 7 is a rhombus.

Rect., rhombus — [Jis a square.

—_—-12 _ 3

8 2

LESSON 6-6

56.

Think: All 4 A are rt. A; left pair of A is =, as is
right pair.
m4LXYZ = 2m4LXYV

=2(90 — mZVXY)

=2(90 — 58)

=64°
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57.

58.

59.

60.

61.

62.

64.

65.

66.

mZZWV = %mzzwx

-1
T2
mzZVZW = 90 — mzZZWV
=90 — 25 = 65°

mLWZY = mZVZW + m£LVZY
=msLVZW + mZLVXY
=65+ 58 =123°

Think: Use Same-Side Int. £ Thm.,
isosc. trap. — base 4 =.
m4LV + ms£T =180
m4ZV + 54 =180
m4V = 126°
LR=/1V
mZR = m«4ZV = 126°
£LS=/LT
m4LS = m4LT = 54°
Think: Isosc. trap. — diags.
BH = EK
BZ + ZH = EK
BZ+70=121.6
BZ=51.6

MN = %(AD + JG)

- %(67 + 30)
=485

(50) = 25°

63. ST= %(FP + EQ)

2ST=FP + EQ
2(3.1) = 2.7 + EQ
35 =EQ

LP=/LY
mZP=mZsZY
8n° —11=6n"+7
2n° =18
n2=9

n=4+3

I R ] IIIIX
-1 0Jvr 21

AB=DA=13%2+32=3/2
BC=CD=16%+3%2=3V/5

Exactly 2 pairs of cons. sides = — kite.

Y

2+

MEEROEERD
=24

—4 +

AD and BC are vert., so AD || BC

AB=|5-1|=4,CD= V4*+32=5

AB ¢ CD and hence AD }f BC

Exactly 1 pair opp. sides ||, other pair # — trap.
(not isosc.)

Holt McDougal Geometry



67. 1y
T § X
0 3

AD and BC are horiz.,but AD=2+ 6 =8 #4=BC
AD || BC, AD ¢ BC — trap. (not )

AB=V224+32 =13, CD =22+ 32 = /13

AB = CD, not [J — isosc. trap

CHAPTER TEST, PAGE 442

-

. not a polygon 2. polygon; decagon

3. Think: Use Quad. £ Sum Thm.
mZA + m£LB+ m£ZC + m«D = 360
12n+ 14n+ 8n+ 11n =360
45n =360
n=28
mZA =12(8) = 96°, m£B = 14(8) = 112°,
m«£C = 8(8) = 64°, m«ZD = 11(8) = 88°
4. (9 —2)180 5. 15m(ext. £) = 360
(7)180 m(ext. £) = 24°
1260°
6. Think: Zis mdpt. of FH. Think: Cons. 4 are supp.
FH=2HZ m£FEH + m£ZEHG = 180
=2(9) =18 mZ£FEH + 145 =180
mZFEH = 35°
7. Think: Opp. sides are =. Think: Cons. 4 are supp.
JM = KL m4£M + m«L =180
4y—-7=y+ 11 6x—1+2x+9 =180
3y=18 8x =172
y=6 x=215
KL=6+11=17 mZL = 2(21.5) + 9 = 52°
8. Slope from Sto Ris rise of 4 and run of 1;
from Pto Q:rise of 4is —3t0 —3 + 4 =1, run of 1
is —2to0 —2 + 1 = —1; so coords. of Q= (-1, 1).
9.a=4—->XN=34)=12,NZ=4+8=12
b=3— WN=4(3)+3 =15 NY=5(3) =15
So Nis mdpt. of XZ and WY, and therefore diags.
bisect each other. By Thm. 6-3-5, WXYZis a 7.
10. No; one pair of opp. sides of the quad. are ||. A
pair of vert. 4 formed by the diags. are =. None of
conditions for a 7 are met.
11. Possible answer: slope of KL = % = %; slope of ST
—=3_1
T -9°3
slope of KT = —%; slope of LS = —%
KL || STand KT || LS — KLSTis a 7.
12. PT= %PC PM=ILC
] PM=LC=19
=—LM
2
103) =115

150

13.

14.

15.

16.

17.

18.

19.

Think: All 4 A are = rt. A.
m£ZNQK = 90
7z+6 =90
7z=84
z=12
MZHEQ = 90 — m£ZEHQ
=90 — mZENQ
=90 — (5(12) + 1)
mZEHK = 2mZEHQ
=2mZENQ
=2(5(12) + 1) = 122°

Not valid; possible answer: MNPQ is a rhombus by
def. However, to show that MNPQ is a square, you
need to know that MNPQ is also a rect.

valid (MNPQ is a [J by def.; diags = — MNPQis a
rect.)

AE =V122 + 8% = 44/13; CG = V4% + 62 = 2/13

Diags. are #, so ACEG is not a rect. Therefore
ACEG is not a square.
—8__2 ==
=—=;sl f =—
T =3 slope of CG —
Diags. are 1, so ACEG is a rhombus.

PR=V\7%+1% =/50; QS = V5% + 5% = /50
Diags. are =, so PQRS is a rect.

slope of PR = % —%; slope of QS = _—g= 1
Diags. are not 1, so PQRS is not a rhombus.
Therefore PQRS is not a square.

mZFBN = mZFBR + mZRBN
=90 — m«£BFR + 90 — mZRNB
=90 — MZJFR + 90 — %mAJNB

- 180—43—%(68) = 103°

=29°

slope of AE = —6

3
2

WS = PV 20. XY=%(HR+ GS)
MY + YS= PV 2XY=HR + GS
MY = 36.4 HR = 27 in.
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