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DIAGNOSING READINESS

page.?ééw
1.32=(3)(3) =9 2.8 = (8)(8) = 64 3.122 =
(12)(12) = 144 4.15% = (15)(15) = 225 =
Va2 =4 6.6 = \/_-—87\/W=\/_2
B VIR = V132 =13 9.22 = 36 x = +V36 = +
10. 22 = 10d;0 = + V104 =~ +10.2 11.22 — 48 = 0
=48 = +\/_~i6.912b-—65—0b~—65

b= \/_+8113\/‘ V22.2=2vV3 14.VF =

V32.3=3V3 15 VA8 = V16 - —4\/" 316.6V72=
636 - 2 =6 - 6V2 = 36V2 17.The number of
favorable outcomes is 3 red balis and the number of
possible outcomes is 3 + 2,or 3, so the probabﬂlty isz 5
18. The number of favorable outcomes is 2 green balls
and the number of possible outcomes is 3 + 2, or 3, so-
the probability is £ 2, 19. There are no blue balls, so the
number of eXIStmg favorable outcomes is () blue balls.
The number of possible outcomes is 3 + 2, or 5, 50 the
probability is = 5, or 0. 20.The number of favorable
outcomes is 3 red and 2 green balls. The number of

- possible outcomes is 3 + 2, or 5,50 the probability is

35;2, or 1. 21. Nothing is known about the £ measures,
but the sides are =, so it is a thombus. 22. Opp. 4 are =,
50 by Thm. 6-8, it is a.7. 23. The diagonals are L and

- bisect each other, so it is a rhombus.

. Check Skills You'll Meed For complete solutions see
Daily Skills Check and Lesson Quiz Transparencies or
Presentation Pro CD-ROM.

1. 75c:m“ 2.28 in? 3 11.5 m? 4 ft* 5. 611r11ts-

6.2 units? 7. 8 units?

Investigation The rectangle and &7 have the same base
length; height, and area, Their shapes are different.

Check Understanding 1. A = bh = (12)(9) = 108;

108 m? 2. If HG is the base, then § = | =3 — 1| “4and'

It="13 = (=2)| = 5.4 = bh = (4)(5) = 20;20 units
3. A = bh = (9)(15) = 135. 4 = bir, 135 =
7.575cm 4. A = 3bh = 1(12)(5) = (6)(5) = 30;30 cm?
5. Ap = (2 - 20)(6) = (20)(6) = 120, 0or 120 %,

A = bl = (2 - 20)(12) = (40)(12) = 480, or 480 fe%;
Ap + A =120 + 480 = 600, or 600 ft%; F = 0.004412 =
0.004(600)(73)* =-0.004(600)(5329) = 12,789.600, or
12,789 1b. Since 12,789.6 = 2(6394.8), the force is doubled.
Exercises 1. A = bh = (20)(12) = 240;240cm? 2. A =
bl = (5.8)(3. w) =20.3;203 m? 3. A = bl = (4.7)(5.7)
26.79;26.79 in2 4. If AB is the base, then b =
S5and /= |4~ 0] =4,50A = bh = (5)(4) = 20; 20 units?.

Geometry Solution Key

L B.A=bh=(14)(8) = 112 A = bh = 10k =
{112 9.4 = bh = (0.4)(03)
{012k =024 10. A =

L 13k =216k =
@) =1414m? 12,4 =

i @) =6;6units? 17.b=4,h=3,4 =
i H4)(3) = 6,6 unils? 18. b =4,k =

P24 = b(6);b = 4 4in. 23. A

(18)b;b =1 = |
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i 5. IfEFisthebase thenb = |—4 — (~1)| = | ~3] =3

and /i = [~3 = 0] =3,50 A = bh = (3)(3) = 9;9 units>.
i 6.If1/isthe base,thenb = |2 —4{ = |-2| =2and /s =

- 12— (=3)] = 5,504 = bk = (2)(5) = 10; 10 units?.
{7 If NP is the base, then b = | =5 — 1l =6and/t =

[~6 =~ (=53)| = 1,50 A = bh = (6)(1) = 6;6 units*.
112;h =

=012, 4 = bl = 0.5h =

bh = (18)(12) =216, A = bh =

ibh =34 +3)(4) =

Ion = Y(4.5)(6) = 13.5;

,bh = (7)(3) =3;3 ft? 14a. Driving

65 11.4 =

135yd° 13.4 =

. region area: A = bh = (15)(50) = 750; 750 £t2 Parking
i space area: A'= bh = (10)(31 —~
| Total area = 750 + 4(160) = 750 + 640 = 1390; 1390 £2,

15) = (10)(16) = 160.

14b. Compute the rectangular area of the entire lot and

subtract the 2 triangular areas for the flowers. 14c. Lot
i area = bh = 31(50) = 1550; 1550 ft2. One flower area =
L 3bh=3(50 =4 - 10)(31 - 15)
i The total area is 1550 — 2(80) = 1550 ~ 160 = 1390;
i 1390 ft. The areas are =.

= 3(50 — 40)(31 — 15) = 80,

15.b=5h=3:A=5bh=
(5)(3) = 15; 15 units® 16.b'=4,h =3, 4 = %bh =
%bh =
3,4 =bh = (4)(3) =
i 12;12units? 19. b =9,h =3 A = bh = (9)(3) =

27 units? 20. b =3,k = 3;A = lon = L(2)(3) =
3units® 21. Appjr = Appip + Appy =
E(5)3) + X4)(3) = 15 + 6 = 21; 21 units? 22. A = bh;.
= %bh; 98 = %x x;196 = x%;
x = +V/196 = 414, but since distance cannot be
! negative,x = 14; 14 cm. 24, Let the measure of the base
be 3a and the meaéure of the height be 20.Then A =
¢ 161108 = 1(30)(2a); 108 = 30% o = 36;0 = 6, but
since distance is positive, a = 6.
! 25a.

25b.b=h=7
=1on =1n7)=
24.5;24.5 units®

H
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26a. 26b. b =h =G
- A =Tbh =
“ =6 4(6)(6) = 18;
& 18 units®
y=|2a
X
Ol 2 [ 4 |
27a. 1 v 27b.b =8, =4
= %bh =
H®)(A) = 16;
XE 16 units®
28a. y 28b.b =41 =3;
] A =gblr=
) X = 2 1(4)(3) = 6;6 units®
0 . 29. The area does
s not change because
A the height, which is

the distance &
between the two | lines, and the base, AB, remain the

137,

| 38,

{30,

same. 30.The fxgure contains 7 whole squares and 2 half

squares, so the area is 7 + 2( ) =7+ 1 =&; 8 units®.

31. The figure contains 2 half-regions of 1 by 3 units, or 3
units?, plus 6 whole squares. So, the total area =3 -+ 6 =

9;9 units®. 32:The figure contains 6 whole squares and
4 half squares so the total area = 6 + 4( ) =6+2=

8 8units®. 33.4 = ibh = 2(60)(140) = 4200; 4200 yd®
34. ,
- :
4: 41
|
o H_
6 A 6.
"4

6

Answers may vary. Sample: Choose the same base and
height for each A as was done in Exercise 29, and
manipulate the position of the vertex not on the base.

35a. The area of the entire figure is 6 - 20, 0r 120;

120 units?. The area of the green 7 is bh = (4)(3) = 12;
112 units?. The area of the blue rectangle is bl = (3)(4) =
12;12 unitsZ. The area of the red A is %bh = —21-(8)(3) =12
12 units?. The sum of the areas of the figures is 3(12}, or
36; 36 units?. The area of the grid region is 120 — 36 = 84;
84 units®. Since 84 > 36, the fly is more likely to land on
the blank grid. 35b. Since each figure has an area of 12
units?, the fly is equally likely to have landed on any one

Geometry Solution Key

E a0,

i of them. So, no, the fly is not more likely to land on one
i figure than on another because the figures have the
same area.

| 36.

G l b=CD=51I=12
& ﬁs A=bh=(5(12) =
1/ 60 units?
4 / l’
' / /
/ / X
Jol /4 | 8
éﬁ__¢c
Tt _
i I b=EH=7h=4
#F G— A =Dh=(7)(4) =28
4 = / ‘/p 28 units?
$H_|X
ol |48 |10

b=ML=3I=3

oy X 1 1 2
A & | A =3bh=5(3)(3) = 4.5;4.5 units*-
9% L
I
A [ T 0=S7=64=5
_ %-._ S [ x = %bh = 7(6)(3) = 9;9 units?
— 6 - : R
ST [T Sl
e-VX b=a¥Y=4,’I=3;\'
° A = Ibh = 5(4)(3) = 6;6 units?.
4 N N .
A
X
" TN\ Y]
TX
; o) 2 4
, i
41, E G SlopeofBC—w_n}—_mo—
:'j:l c —3; slope off = 4—“(§)—
* =4.Thus, AB L BC.AB =
A X

L 42,

\/<8—(7))-’-+(0—4)

5'\/( -1)2 + (=4)> = V1 + 16 = VIT,BC ="
V(B - (D B -4 = V@R (

(-1)2
b=AB=VT1,i=BC=VIT;A =3V (VIT) =
3(17) = 8.5;8.5 units®

] "Draw EX with X at (2,0).
4 YiE A Then EX divides the( )
trapezoid into AEXD and
2 rectangle EFGX.
Gl A=Ap+Ag=
DY X[ [ 4 [ 6% 52+ &)=

4+ 16 = 20;20 units?

Chapter 7, page 124
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43. Draw M X with X at (1, —2).Then M X divides the
trapezoid into AMXN and rectangle LMXK.

A= Aa +Aq= 7(6)(8) (8)(8) = 24 + 64 = 88,

88 units® 44. If the base of one A is x, then the base of
the other A is (25 — x),and the heighl for each. is 23.

A=A, pt Ams x) a(m)(25) 3(25 — x)(25) =
1(25x + 252 — 25x) = h(vsz) 1625) = 312.5;312.5 2
45. The trapezoid isa 7anda A A=A+ Ap =
(15)(21) + 4(20)(21) = 315 + 210 = 525;525 cm®

46. Extend the right vertical segment up to the 200-m
segment to form a 60-m by 120-m rectangle and a A
whose base is {120 — 40) and height is (200 — 60).

= A + A = (60)(120) + 3(120 — 40)(200 — 60) =

(60)(120) 1(80)(140) = 7200 + 5600 = 12,800; 12,800 m?
47.a=8b=9c=10s=La+b+c)=3B+9+10)=
o =1354=Vs(s = a)(s - B)(5s —¢) =
VI35(135 — 8}(135 - (135 - 10) =
VI35(55)(#-3)(33) = V11694375 = 34;34 in.2 .
48.a=15,b=17c=21,5s=%{a+ b +c) =

$(15 + 17 + 21) = 26.5; A= Vsl = a)(s — b)(s —c)=
\V26.5(265 — 15)(26.5 — 17)(26.5 — 21) =
V26.5(11.5){9.5)(5.5) = V15,923.1875 =~ 126; 126 m?
89.a=6b=T.c=1l,s=%a+b+c)=
Me+7+11)=12A=V55 —a)(s - b)(s —¢) =
VIZOZ =6)(12 ~ 7)(12 — 1) = VIZ(6)}(5)(1) =
V360 = 19; 19 cm? 50.a = 10,5 = 10.2,c = 11,
s=3%(a+ b+ c) =510+ 102 + 11) = 156;
A=ViG -G -BE - =

VI5.6(15.6 — 10)(15.6 — 10.2)(15.6 — 11} =
VI5.6(3.6)(5.4)(4.6) = V21700224 ~ 47,47 ft2
S51a.a=9 b—12,c—15 s—g(a+b+c)
o +12+15) = 18,A =

VIS8 — 9)(18 — 12)(18 — 15) =

VIZ®)(6)(3) = V2916 = 5454 in? 51b. A = 2bh =
' %(12)(9) = 54;54 in.2 52.The legs are . and are the two
shortest sides, 10 in. and 24 in.,so b = 10 and / = 24,
A =1bn = 1(10)(24) = 120, 120 in.2. The answer is
choice B. 53. b = CD = AB = 8,ht = 8; A = bl = (8)(8)
= 64; 64 in.2. The answer is choice G. 54. Since the
altitude is to the shorter side, b = 176 and /s = 290, 4 =
bh = (176)(290) = 51,040; 51,040 ft>. The answer is
choice A. 55. If the perimeter is 60 m, then each side is
-6*39, or20m,s0b =20and h = 17.3.A = %bh =
%(20)(17.3) = 173; 173 m2. The answer is choice F.

56-[2] a. It is the distance between y = 2and y = —3,50
[2 = (=3} =|5] =5. b. A =bh=(3)5)=25725
units® 57. P is a units right and # units up from the
origin: P(a,a). 58. Pis (a + c) units right and b units up
from the origin: P(a + ¢, b). 59. The sum of the exterior

£ is 360, so each exterior 2 measures 320

or 72, so0 each

Geometry Solution Key

{ interior £ measures 180 — 72, or 108. 60. From
: Exercise 59, m£APE = 108,so m£E = 108. AENP is

“isosc., 50 108 + 2m A EPN = 180, mL EPN =

180 — 108 ..
5 _

i 36.mLAPN = m.LAPE — m/ZEPN =180 — 36 =

i 72 61. By symmetry, mLPAN = mZAFPN = 72

i 62. From Exercises 60 and 61, mZ APN = m£PAN =
i 72,50 m£PNA =180 — 2(72) = 180 — 144 = 36.

i 63. From Exercise 59, mZAPE = 108,50 m<£ £ = 108.
! AENPisisosc.,so 108 + 2m/Z EPN = 180;m/ EPN =

1—595—108 = 36. 64, From Exercise 63, m£ EFPN =

: m/ENP = 36. Because PENTA is regular and from

¢ Exercise 59 all the int. A& measure 108, mZ ENT = 108,
i From Exercise 62,mZPNA = 36. By £ addition,
mLENT=m/ ENP + msPNA +miANT; 108 =

i 36+ 36 + mLANT,mZANT = 108 — 72 = 36.

Extend AB away from B.
With the compass pt. on A,
swing arcs that intersect

‘AB on each side of A.
With the compass pt. on
one of the intersections
and open to more than half
way, swing an arc about
_ midway between A and B.
Y Keeping the setting, place

' the compass pt. on the

65.

e

other arc intersection and swing an arc that intersects
the previous arc. Label the intersection D. Draw AD.

i 7.

Draw a transversal and
construct = corr. 4.

From X, swing an arc
that intersects KL in 2
places. With the
compass pt. on one of
the arc intersections,
swing an arc towards
L that does not pass
through X" Keep the
same setting and
> | swing an arc from the
™~ other arc intersection
pt. s0 it intersects the

previous arc, Draw a line, ray, or segment that includes

oX

i the intersection of the two arcs and X

ALGEBRA 1 REVIEW page 355
1.V5-VIo=V5-10=vV5 5 -2=5V2 2. V23 =

il

\/81 —9xf*3\/12—\/'—~ ; \/g=

Chapter 7, page 125
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Exercises 1.62 + 82 =

L 2.247 4

_INVESTIGATION __page 356

1a. The combined areas of the 4 A with the two smaller
squares is = to the combined areas of the 4 & with the

largest square. 1b. The area of one A is %ab, s0 the area
ofd Ais4g- %ab, or 2ab. So, the area of 4 A and the '

2 smaller squares is .a2 + b + 2ab, and the area of 4 A and
the largest square is ¢ 9ab 1c. Since a? + b2 + 2ab =
c? + 2ab,then a2 + b2 = 2, 50 the areas of the two
smaller squares = the area of the larger square. 2. The
same relationship occurs. 3. From Exercise 1c,a® + b2 =
¢*. 4. yes 5.The sum of the squares of the two legs of a
right A = the square of the length of the hypotenuse

6 No; for an obtuse A, 2 > g2 + b2 for an acute A,
2 < g’ + b2

Check Skills You'll Need For complete solutions see
Daily Skills Check and Lesson Quiz Transparencres or
Presentation Pro CD-ROM, :
1.32+42=52 2.52+122 =132 3. 62+
4.42 + 42 = (4v2)?

Check Understanding 1. Since it’s a rt. A, use the
Pythagorean Thm.: a* + 102 = 25% 42 + 100 = 625;42 =
525;a = +V/525 = +V/25 - 21 = £5V/71. Since distance
is positive, the missing side is 521, Because the
measures of the sides are not whole numbers, they do
not form a Pythagorean triple. 2. Use the Pythagorean

Thm.: a? +‘62 =122 42 + 36 = 144; a? = 108;a =

82 =102

Geometry Solution Key

L 12356 = x% x = /336 =

P x50 = x4y = V30 = VI5(2)

P2 9= 36x2—271-\_/“—\/9(3)

V108 = /36 + 3 = 6V/3. 3. When paddling a boat, we

think in whole-number distances. You want to know the
i nearest whole number value which may not be apparem

in a radical expressmn 4.a> + b% = + 72 = V33
§a~+49 53&"—451”“\/_—’350,!) Tand hh = 2:
[ A =Ltph =17)(2) = 7cm?. 5. Substitute the greatest

lenglh for ¢ in the Pythagorean Thm.: a2 + b* = 2

16% + 487 2 502256 + 2304 2 2500; 2560 # 2500. Since

| the Pythagorean Thm. is not satisfied, the A is not a

P LA 6. 72 +87 2
i < a? + b2 50 the /_\. is acute.

92,49 + 64 2 81;113 > 81,

i? 36+64—x-'100—- \" r=
V100 = £10. Since distance is p051t1ve x = 10.

2= 25%576 + 12 = 625: 42 = 49;x =

VA8 =7 3. 162 4 302 = 12 256+900—_2,,1“-
1156; X V1136 = \/34 -34=34 4. 22+ 162 =

- 20% 52+ 256 = 400;2% = 14d;x = V4T =12
i 5. X4+ 72% =

97 37 + 5184 = 9409;x2 = 4225 x =
\/422 =V35 3“*5 13=656x“+15*—17

Pt +925—?89 x* = 64x = VEd =8 7 42 4+ 57 2 6%
P 16+252

- i 6donot form a Pythagorean triple. 8. 10 + 242 2 262
{ 100 + 576 2 676; 676 = 676. Since 102+ 242 = 262 then
i 10,24, and 26 form a Pythagorean triple. 9, 152 + 902 2
| 25%,225 + 400 2 625; 625 = 625. Since 152 + 202 2

2 36;41 # 36. Since 42 + 52 = 62, then 4, 5. and_

then 15,20, and 25 form a Pythagorean triple.
10. 4’+52—1- 16+25—r— 41 = x%x = VAT
1122 +42 =722 + 16 = 49;x2 = 33: v = V33

1202 + 15% = 18207 + 225 = 324; 42 =99;x =
V09 = VO(11) = 3VI1 13.10% + 16% = 2% 100 + 256 =

V4(89) = 2VEY 14.x% + 2 =
6; 2t =6,x2=3x =3 15.52 + 52 =225 + 25 =
= 5V2 16. The house
is L to the ground, and the 15-ft ladder is the
hypotenuse of art. &. Use the Pythagorean Thm.:
x4 5% =155 + 25 = 225,32 = = 200; x = V200 =
V100(2) = 10v2 =~ 14; 14 ft. 17. Since the playground
is square, both legs measure x and the diagonal is 24 m,
Use the Pythagorean Thm.: ¥% + x2 = 242, 2,2 = 576;

i x? =288 x=V788 = 17.0;17.0 m. 18. Use the Pyth.

3?. — 62;
B\f- 3.80,b =
3and h =3V3A = bk = 4(3)3V3) = 2B, 19. The
alt. forms 2 rt. A, so use the Pyth. Thm. wuh the

Thm: to find the measure of the rmssmg leg: 2

measures of one of them to find the altitude: /2 + 62 =
1 8L+ 36 = 64,47 =28 = V28 = VA(T) =
P b=12 and i = 2VT; A
{ 12V7 cm?. 20.The alt. forms 2 rt A, so use the Pyth.

Thm. with the measures of one of them to find the
© altitude: A% + 52 = 10% 4% + 25 = 100;/% = 75;h = V75 =

2V7. 8o,
=1bn = 1(12)(2V7) = 1277

V25(3) = 5V3.S0,h =5V3and b = 10, A = Lok =

- 110)(5V3) = 25V3;25V3 in. 21. Use the Pyth. Thm.:

P 197+ 20% 2
i art. A 22. Use the Pyth. Thm.: 82 + 247 2

i 25% 64 + 576 L 625;640 # 625,50 it is not a rt. A.

i 23, Use the Pyth. Thm.: 332 + 562 2 6521089 + 3136 L

282361 + 400 2 784; 761 784,50 it is not

Chapter 7, page 126




4225, 49”’3 = 4223 so the Ais art. A, 24, Use the Pyth.
Thm.:a® + b2 =% (8) + (15)" = (21)%64 + 2252
441;289 < 441 Since c? > @ + b2, the A is obtuse.

25, Use the Pyth. Thm.: a” + b= ¢? (17) + (lﬁ)“ =
(20)% 144 + 256 X 400; 400 = 400. Smce 2 =a+ b-
the Ais nght 26. Use the Pyth. Thm.: g% + b- =7
(42 + (5)% = (6)% 16 + 25 2 36,41 > 36. Since c?<q?+
b, the A is acute. 27. Use the Pyth. Thm.: a + bt =%
(16)* + (30)“ = (34)%; 256 + 900 X 1156;1156 = 1156.
Since r_'- = g2 + b2, the A is right. 28. Use the Pyth.
Thm.: a® + 6% = % (03)2+ (04)-— (0.6)%,0.09 + 0.16
2 0.36;0.25 < 0.36. Smce >+ b the A is obtuse.
29, Use the Pyth. Thm.: a? + b* = (11)2 + (17)2 =
(15)%121 + 144 2 225,265 > 225. Slnce r_— <+ b-
the A is acute. 30. Use the Pyth. Thm.: a? + b? = ¢
(VIR + (2P 2 ()33 +4 29,7 <0.Since c? > a® + b2,
lhe Ais obtuse. 31, Use the Pyth. Thm.: ¢ > 2% + b% =
¢ (18)% + (80)" = (87) 324 + 6400 L 6724;6724 =
6724, Since c* =a’ + b7 the A is rlght 32. Use the
Pyth.Thm.: a2 + b2 = ¢, L (20 + (21)‘- = (28)

400+ 441 2 784; 841 = 784. Since 2 < g% + b the

A is acute. 32, Use the Pyth. Thm.: a® + b% =

(12)2 + (23)% = (31)% 144 + 529 2 961;673 < 961. Since
2 > a? + b, the A is obtuse. 34. Since 30, 40, and 50
are3 . 10,4 - 10,and 5 - 10,itisa multiple of a 3-4-5

Thm.: a2+b-—c2(\/’) +(\/“)——(4)27+11 216
18 > 16. Since ¢ < a? + b%, the A is acute. 36. The alt.
forms 2 rt A, so use the'Pyth. Thm with the measures of
one of them to find the altitude: 12 + 242 = 26%x 2+ 576 =
676;x2 = 100;x = V100 = 10. 37.The alt. forms 2 t &,
so use the Pyth. Thm. with the measures of one of them -
to find the altitude: 1 + 42 = (4V5)% k% + 16 = 16(5);
i = 16(5) — 16 = 64 h = V64 = 8 Use the Pyth Thin.
to find the value of x: 2 + 162 = x2, 8% + 162 = x2 .
64 + 256 = x?; x* = 320 x = V320 = VE4(5) = 83, .
38, The alt. forms 2 rt 4, so use the Pyth. Thm. W1th the
measures of one of them to find the altitude: x2 + 12
3252 4+ 1=9;x2=8,x = V8= VA(2) =2V2

39.3 + 4 + 5 = 12, 50 have three people hold the rope
3 units, 4 units, and 5 units apart in the shape of a A.

40. The alt. forms 2 rt. &, so use the Pyth. Thm. with the
measures of one of them to find the altitude: 42 + 32 =

(3\/:)-; B2+ 9 = 9(2): 4% = 9; 1 = V9 = 3. Since one
leg is 3 and the hyp.is 5 for the rt. A to the right of the
alt, it is a 3-4-5 right A, The missing side is 4,50 the

enure base length isd + 3 0r7in. So h=3andb="T:
= ibh = {(7)(3) = 10.5;10.5 in.2; 41. The alt. divides

that half of the 7 into 2 rt. &. The sides of the A on the
left are 2 times those of a 3-4-5 rt. A, s0 it$ missing side is
6 ft. The A on the right is the 8-15-17 triple, so its missing
sideig15ft.So,b =6 + 15,0r 21 ftand Jr = B ft. A = bh
= (21)(8) = 168;168 ft* 42.The alt. divides the A into

2 rt. &.The one on the left is a 3-4-5 rt. A, so its missing
side is 4 m, which is also the height. Use the Pyth. Thm.
to find the missing part of the base: x* -+ 42 = (4V2)?

2416 = 16(2),.\" =16:x = V16 =4, or4m. S0, b =

Geomatry Solution Key

L 4+3=7mandi=4mA=

bl = 5(7)(4) = 14; 14 m".

i 43.The alt. divides that half of the £7 info 2 rt. A&. Use the
Pyth.”[hm. to find the missing base from the A on the left:

+42 = (2V5)% a2 + 16 = 4(5) 4% + 16 = 20, x7 = 4
x = V4 =2.Use the Pyth Thm. to find the mlssmg base

from the A on the rlght 2+ 4= 2V y? + 16 =

L 4(13); % + 16 = 52

=36y = \/_—650b 24 6=

| Sin.andh =4 i A = bl = (8)(4) = 32,32 in2 44.The
i diagonal of the square is 6 in. and it is also the hyp. of an

isosc. rt. A, Use the Pyth.Thm.:x2 +

2 = 6% 252 = 36;
12 =18 x = VIE = 4.2, 45.Itis a rectangle if ARST is.

| art. A Use the Pyth. Thm.: 72 + 24> 2 25%49 + 576 £
i (25:625 = 625,50 ARST is a rt. A with legs RS and ST.
Thus, £ RST is a rt. 2. It can be shown that all other A

i of the quadrilateral are also right. Therefore, RSTWis a

| rectangle. 46a. Since PR is horizontal, subtracting the

! y-values creates 0,50 the distance is the positive value of

the difference in x-values: PR

= |3y — x;} Since QR is

vertical, subtracting the x-values creates 0, so the
i distance is the positive value of the difference in

y-values: OR =

|ys — y1| 46b. PQ* =
(v = x1)% + (7 — y1)* 46¢. PQ =
+V (xy — x1)2 + (3n — y1)? but since distance is

L positive, PQ = V/(xy — x)2 + (32 — y)*% 7. Answers

1 may vary. Sample: Using 2 segments of length 1, construct

rt. A.Thus it isat. A. 35. V7 < Y11 <4, Use the Pyth. the hyp. of the right A formed by these segments. Using the

hyp. found as one leg and a segment of length 1 as the

i other leg, construct the hyp. of the A formed by those legs.
Repeat until there are (# — 1) & in all. The hyp. of the final
i A will have length V. 48. Assume that the given

{ measures are the legs and use the Pyth. Thm.: -

£ 202 4 212 = ¢ 400 + 441 = 841 = % e = VBAL = 29.

49. Assume that the given measures are the legs and use

| the Pyth. Thm.; 142 + 482 = ¢%196 + 2304 = 2500 = %,

| c= V2500

L 160 + 7225 = 7394 = % ¢ = \/7394

= 50. 50. Assume that the grven rneasures are
the legs and use the Pyth Thm: 132 + 852 = ¢4

= §5.988, which is
not a whole number. Assume that 85 is the hyp. and use
the Pyth. Thm.: a2 + 132 = 85% a2 + 169 = 7225;4° =
7056; 2 = V7056 = 84. 51. Assume that 12 anc[ 37 are
the lepgs and use the Pyth. Thm 122 + 372 = ¢4

144 + 1369 = % 1513 = ¢ c = V1513 = 38.897, which

i is nota whole- number Assume that 37 is the hyp. ancl
| use the Pyth. Thm.:a® + 122 = 374 4% + 144 = 136%;4° =

1225 4% = \/1725 = 35. 52a. |4 — 5| <j< |4 +5];
1<j<9c2 <@+ (57%s0j< VI6 + 25 which is

) + (51,

{ about 6.4. Answers may vary Sample j = 6

52b. |4

{ so k> 41, which is about 6 4. Answers may vary.

. Sample:k = 7 53a. |2 — 4] <j<|2+4];

2B,

L 2 < (2) + (@ 50] < VA F 16, which is about 4.47.
i Answers may vary. Sample: Since ¢ = 4, letj = 4.

 53b.[2-dl<k<|2+4

(2)% + (47,

;2<k<6;r:2>

so k> V20, which is about 4.47. Answers may vary.

{ Sample:k =5 54a. [6—9] <j<|6+9}3<j<15
92 < (6)2 + ()2, 50 j > V45, which is about 6.7. Answers
! may vary. Sample:j = 8 54b. |6 — 9] <k < |6 +9;
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I< k<15 c*>( 32 + (9,50 k > V6% + 92 which is
about 10.817. Answers may vary. Sample: k = 11
55a. |5 —10] <j<<|5+1055 <j <152 < (5 + (104,
soj < V5% + 102 which is about 11.18, Answers may

. vary. Sample:j = 11 55b. |5 - 10| <k < |5+ 10},
5<hk<15c2> (5 + (10)?, 50 k& > V52 + 102, which
is about 11.18. Answers may vary. Sample: k = 12

56a. |6 — 7] <j< |6+ 7h1<j<13;¢2 < (6) + (7)3,

Sample:j=8 56b. |6 — 7| <k < |6+ 7|;1 <k <13
¢ > (6)2 +(7)% 50 k > V6 + 72, which is about 9.22.
Answers may vary. Sample: k = 10 57a. |9 — 12| < <
|9+ 12[;3 <j<2L;2 < (92 + (120,50 < V92 + 122,
which is 15. Answers may vary. Sample: f = 14
57b. |9 — 12| <k <|9 + 12];3 <k <21, > (92 + (12)2,
s0 k> V9 + 122, which is 15. Answers may vary.
Sample: & =19 58a. [8 — 17] <j< |8+ 17[;9 <j <25;
c* < (8)% + (17)%,50j < V82 + 172, which is about 18.79.
Answers may vary. Sample:j = 18 58h. |8 — 17| <k <
|8 +17];9 <k <25, > (8)? + (17)%,s0 k> V& + 174,
which is about 18.79. Answers may vary. Sample: k& = 19
59a. (9 — 40| <j<|9+40[;31 <j<49;c% <
(9)% + (40)%, 50 j < V9% + 40% which is 41. Answers -
may vary. Sample: j = 39 59b. [9 ~ 40f <k < |9+ 40];
© 31 < k< 49;¢% > (9)% + (40)?, 50 k > V9% + 407, which
is 41. Answers may vary. Sample: k = 42 60a. Each side
of the square is ¢, 5o its area is c2. 60b. The area of the
4 4is4 - %bh = 2bh = 2(b){a), or 2ab. The area of the
small square is (b — a) .The tota] area of the 4 A and
small square is 2ab + (b — a)%. 60c.2ab + (b —a)? = -
2ab + b* — 2ab + a® = g% + b%,s0 2 = 0% + b2 61.The
hyp = the radius -+ 600 krn 6370 + 600 = 6970 km,
s x% + 63707 = 6970% 2 + 40,576,900 = 48,580,900;

= 8,004,041; x = V/8,004,041 =~ 2830; 2830 km.
62 The perimeteris2 + 1+ 14 1+ 1 + 1 + the length
of the diagonal. Thé diagonal is the hyp. of a A with legs
of 3 and 4, so the third leg must be 3. The total perimeter
is2+1+1+1+1+1+35o0r1212cm. 63.The
perimeter is 1 + 2 -+ the hyp. of a 3-4-5 A + the hyp.of 1
A having legs of 2 and 4. The hyp. of the 3-4-5 A is 5.The

hyp. of the other Ais V22 + 42 =4 + 1 ‘=,V20==‘4.5.

So, the total perimeter to the nearest tenth is
1+2+5+45=125;125cm. 64.The perimeter is the
sum of 8 hyp. each having legsof 1and2cm. P =
8(V12+ 29 =8VI + 4=8V5~=179;179cm
65a. Answers may vary. Sample n=6;2n=2(6) =12
P —1=6—1=36~1=35 65b, 122 + 352 1 372
144 + 1225 Z 1369; 1369 = 1369, so they form a Pyth.
triple. 66a. AABC is a 3-4-5 rt. A, so the hyp.is 5 in.
66b. AABD isart. A, so use the Pyth, Thm.: d? + 2% =
dyt 5%+ 2% = dy25 + d = dytdy = VIS + 4 = V29,
66c. Substitute AC* + BC? for dy? in d;2 + BD* = dy%:
AC?*+ BC?+ BDY=d%s0d, = |

Geometry Solution Key

. VAC? + BC? + BD? ord, = VBD? + AC? + BCZ,
i 66d. The longest fishing pole would be the length of dy:

VBDET ACT ¥ BCE = VIS + 2 + 160 =

V324 + 576 + 256 = V1156 = V342 = 34:34in.

L 67.d=V (- x)2+ (- )i+ (- a)l=

V(I -0+ (2 -

02+ (3-0)2=

VT @+ (P = VIFATI= Vil

P 68.d=\{x;— )2+ (1~ y)t + (z22 — z1)

s0j < V6% + 77, which is about 9.22. Answers may vary. \/(_3 “02F (4-0)2 + (=6 - 0)2 =

2

V(DT (@ + (6= VOT 16T 36= VAT

L 69.4=V (5 —x)2+ (m- )2+ (- 2q)2=
Ve - () + (-3 (7-5) =

VO ()P + ()= VI E T A= VTT

i 70.Draw rt. AFDE with legs DE of length a and EF of

length b and hyp. of length x. Then a? + b% = x2, by the
! Pyth. Thm We are given AABC w;th sides of length a, b, ¢

{ anda® +

+ b? = ¢* By subst.,¢* = x%, 50 ¢ = x. Since all

- side lengths of AABC and AFDFE are the same, AABC =
! AFDEDbySSS. £C= £Eby CPCTC,somsC = 90."

Therefore, AABC is a right A. 71. Use the Pyth. Thm.:

§17% 4 20% = %289 + 400 = %689 = % c = V680 =
i 26.2. 72. Use the Pyth. Thm.:a? + 162 = 34% 4% 4 256 =

1156; d2 = 900; d = V900 = 30. 73. Assume 40 and 41 _
are legs and use the Pyth. Thmn.: 402 4 412 =22 =

¢ 1600 + 1681 =3281,s0 ¢ = V3281, which is not a whole

number Assume. 41 is.the hypotenuse and use the Pyth.
Thm.: a® + 407 = 41%; a% + 1600 = 1681;d2 = 81;d =
V81 = 9. So, the third side is a leg that measures 9. )
74. The measure of the third side a is between. |20 — 30|

¢ and |20 + 30|, 0r 10 < ¢ < 50. Since 20 and 30'are the

i shorter measures, then ¢ is the langest measure. Then
P> 207 4 30% 2 > 400 + 900; ¢2 > 1300; ¢ > V1300,

¢ which is about 36.0555. The least whole number for ¢ is
37. 75. Use the Pyth. Thm.: 10? + 10% = %100 + 100 =

i b=12andh=12.A =
i 77. Since the legs of an isosc. rt. A are Land=h=h=

: C“ 200 = cz ¢ = /200, which is about 14.1 cm. To

answer the question, grid 14.1. -76. Since the A is isosc,

then both legs must measure 12 cm. Since they are L,
gbh = 3(12)(12) = 72 cm?

t.A=3bh;112.5 = %205 = P = VIS = 15,15 1t
78. By the Angle-Bisector Thm., RS = T§,s02x + 19 =
Tx—16;—-5x+19 = —-16,—-5x = —-35x=7RS =

2y + 19 =27) + 19 = 14 4+ 19 = 33 79. By the Angle
Bisector Thm., RS = 78,50 2(7y — 11) = 5y + 5;

14y — 22 =5y + 5,9y — 22 =59y =27,y =3. RS =
27y - 11) = 2(7)(3) — 11) = 2(21 — 11) = 2(10} = 20
80. Since APQR = ASTV, then £P = £S5 by CPCTC.
So, 4w + 5= 6w — 15, —2w + 5= —15; 2w = =20, w =
10. 81. RQ = VT by CPCTC.So, 10y ~ 6 = 5y + 9,

i S5y—6=9;5y =15,y =3. 82, £LT= L0 by CPCTC.
: So,2r — 40 = x + 10;x — 40 = 10;x = 50: 83. PR =

SV by CPCTC.S0,2z + 3 =4z — 11; -2z + 3 = —11;

—2z =14,z =7
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a. The al
Pyth. Thm. to find the length of the altitude. Then use

the Pyth. Thm. with the length of the altitude to find BC:
alt? + 2% = 62 alt? + 4 = 36; alt? = 32: 5o the altitude =
V33 = VI6(2) = 4V ali? + 8% = BC% (4V2)? + 64 =
BCL16(2) + 64 = BC%32 + 64 = BC% 96 = BC?%

BC = /06 = 9.8.The perimeter to the nearest tenth is
08 + 6+ (2+8) =258 b.h=d4V2andb=2+8=10.
A = fbh = $(10)(4VZ) = 20V2 = 283

Check Skills You'li Need For complete solutions see

Daily Skills Check and Lesson Quiz Transparencies or
Presentation Pro CD-ROM. - _

1.45,45,90 2.30,60,90 3.45,45,90

Check Understanding 1. The hyp. in a 45°-45°-90° A =
V7 - leg = VZ-5V3 =5V6. 2.The lengthof a leg of a

45°.459.90° A is the hyp. + VI =10+ V2 =% =

10v2 1032 = 573, 3. Multiply the leg by V2

1002 = 141; 141 ft. 4. The shorter leg is half the hyp.:
12 + 2 = 6.The longer leg is V/3 times the shorter leg:
6V/3. 5.The longer leg is V3 times the shorter leg:

V6 - V3 = VIR = VI(2) = 3VZ The hyp. is twice the’
shorter leg: 2V6. 6a. Drop an altitude from a vertex to
the opp. side of the rhombus to create a 30°-60°-90° A,
The alt. is opp. the 30° angle, so it is half the hyp.: 10-+2 =
‘5.4 = bh = (10)(5) = 50;50 in.2 6b.The shortest side is
half the hyp.: 10 + 2 = 5; 5 in. The other side is V3 times
the shartest side: 5V/3, or 5V3 in. The diagonals of the

rhombus divide it into 4 = A, So, the total area is 4(—%—bh) =
26k = 2(5)(5V/3) = 50V/3;50V3 in%.

_Exercises 1. Both legs are =50 x = 8. The hyp.is V2
times the leg, sa y = 8VZ. 2. Both legs are =,50x = VZ.
The hyp. is V2 times the leg,s0 y = VZ-V2=2
3. The hyp. is V2 times the leg,s0y = 60v2. 4.Ina
45°-45°-00° A, the legs are both = to the hyp. + V2,50

152 _ 15. 5. Alegis the hyp. = VZ,50.x =

= B2 _ 87 _ 42 6.Alegis the hyp. + V250
Ve _ -

2’? = 9. 7. A legis the hyp. + VZ,50x = i

. - 5 _ 12 _
= V3. 8. Alegis the hyp. + V2,500 =5 =

ﬁ\/‘j‘i = % = 6V72. 9.The A is an isosc. tt. A, so it is
a 459.45°-90° A, The hyp. is V2 times a leg,s0 y =
V7 - V3 = V10. 10. The diagonal of a square divides it

into two 45°-45°-90° A. So, the side of the plate is a leg
that is the hyp. = /2. So, each side is 20 + V2, or —3‘% =
032 - 02 _ 0\~ 14.1; 141 cm. 1. The distance
between 2 tips of the blades is the hyp. of a 45°-45°-90°

A, so the length of the blade is 36 +VZ,or & =

S 3 g

Geometry Solution Key

I6VI _ 36VE
VIV T2

= 18V/Z; 18V/Z ft. 12. The side opp. the

1 30° £ is half the hyp., 50 x = 40 + 2 = 20.The side opp.

the 60° £ is V/3 times the shorter leg,s0 y = 20V3.

13. The side opp. the 30° £ is half the hyp.,50 x =

| 24/3 = 2 = V/3. The side opp. the 60° £ is V3 times the
shorter leg,soy = V3 - V3 = 3. 14.The side opp. the
{ 30° £ is half the hyp.,so x = 10 + 2 = 5.The side opp.
the 60° Z is V3 times the shorter leg,s0 y = 5vV3.

15. The hyp. is twice the side opp. the 30° £, s0 x =

2(12) = 24.The leg opp. the 60° £ is V3 times the
i shorter leg,soy = 123, 16. The side opp. the 30° £ is

{ the longer leg + V3,50y = <72

2\}/@5 = 2,The hyp. is twice
the shorter leg, so x = 2(2) = 4. 17.The hyp. is twice the

shorter leg, so x = 2(2V3) = 4V/3. The longer leg is V3

times the shorter leg,so.y = V3(2V3) =2-3=6.
{18, The shorter leg is the longet leg length + V3,s0x =
93 _ 9. The hyp. is twice the shorter leg,soy = 2(9) =

V3

18. 19.The shorter leg is the longer leg =+ V3sox =

VATV 3

2 9V3__ 9V3 _ 3+/3. 20.The shorter leg is the
15 _ 15V3 _

length of the longer leg + V3,50 x = % = 53 =
%\ﬁ = 54/3.The hyp. is twice the shorter leg,s0y =
. 2(5V/3) = 10V/3. 21.The alt. of an equilateral A divides
! the A into two 30°-60°-90° A.The side opp. the 30° £ is

5 cm, s the longér legis 5V3cm. 4 = bt = %(10)(5 \/3) =
i 25v/3 = 43.3.The area is about 43.3 cm2. 22.The altitude

creates a 30-60°-90° A with a 5-cm hyp. The shorter

leg is 2.5 cm, so the longer leg is 25V3cm. A = bh =
: (5)(2.5V3)=21.7.The area is about 21.7 cm? 23.The

altitude creates a 45°-45°-90° A with a 12-m hyp. and the

alt. is a leg. The leg measures ]722 = \1/25\\% = % =

6vV7. A = bh = (12)(6VZ) = 101.8. The area is about
101.8 m2. 24. The leg measuring a is of a 45°-45°-90° A,

soitis 1—% or7.Also,c=a = 7. In the 30°-60°-90° A,

b is the hyp., which is twice a, or 2(7) = 14. Also, d is the
! measure of the longer leg, so it is 7V/3.80,a =7,b = 14,

c=7,andd =7V3. 25. 4+/3 is the length of the hyp.

i of a30°-60°90° A,s0c = %, or2V3.Also,a =
2v3(V3) =2(3) = 6. The otherrt. & is a 45°-45°-90° A,

sod=a=6,andb=a\/§,or6\/§.50,a=6,b=6\/i,

"¢ =2V3,and d = 6. 26. 10 is the hyp. length of a 30°-

60°.90° A,so d = 10 = 2,or 5,and b = 5v/3. In the other

i 1t A, bisthe short leg,soa = 2b = 2(5\/3_) = 10V/3,and
{c=bV3=(5V3)V3i=5(3)=15.80,a= 10V/3,b =

5v/3,¢ = 15,and d = 5. 27. Draw an altitude to create a
6 x 21/3 rectangle and a 30°-60°-90° A. The alt.is 2V3

{ and is the longer leg of the A. The shortleg of the Ais 2.

So,b =6 —2,0r 4. Thena = 2(2),0r4.80,a =4 and b =
i 4. 28. Draw an altitude to create a 4 % g rectangle and
{ 245°-45°-90° A.Then a is the length of a leg of the A, s0

= Mg,orlBoth legs of the A are3,sob=4+3="7.

L e=V _
i So,a=3andb=7. 29.Drawan altitude to create a
6 % 8 rectangle and a 45°-45°-90° A. One leg, the alt., s
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6, so the other leg must also be 6. Thus,a = 8 + 6 = 14.
Also,b = 6V2.So,a = 14and b = 6V?2. 30. Rika; the
shortest side of a A must be opp. the smallest 2 and the
longest side is opp. the largest 2. The smallest £ of the
A is 30°. Sandra marked the shorter leg as opposite the
60° £. 31. Answers may vary. Sample: A ramp up to a
door is 12 ft long,. It has an incline of 30°. How high off
the ground is the door? The distance from the ground to
. the door is opp. the 30° £, so it is half of 12 ft, which is
6 [t. 32a. The side of the barn is opp. the 60° 2, 50 the
distance frorn the vertex of that £ to the base of the

barn is \f = \7/4_\/\/_' = 8V/3. The length of the belt is the
hyp., so its length is 2(8\/_) =163 = 28.The belt

length is about 28 ft. 32b. Use d = rr: 28 = 100r;¢ = 0.28.
It takes about 0.28 min. 33a. Each leg of the 45°-45°-90°
Ads \/— or 3V2 m. So, the side opp. the 30° £is3V2m.

Thus, the hyp. is 7(3\/“) or 6V2 m. The longer brace is
about 8.5 m. 33b. The side opp. the 60° /£ is BW(f),

or 336 m. So, the difference is 3V6 — 3V2 = 3.1. The
difference is about 3.1 m. 34. The base and height are

each one of the legs, and the legs measure l‘y, or 14 m.
A= gbh = j(14)(14) = 98. The area is 98 m2. 35, The
alt. is the longer leg of a 30°-60°-90° A, so the shorter
side is %j, or 8 cm. The base is 2(8), or 16 cm. A =

ibh = 3(16)(8V3) = 64V/3 = 110.9, The area is about

110.9 cm?. 36. Each A in the square is a 45“ 45°-90° A,
s0 each leg measures 2—‘3 or12V2ft A =5t =

(12x/” )= 123(V2)? = 144(2) = 288. The area is

288 ft?. 37. An altitude creates a 45°-45°-00° A having a
4-yd hyp. The height is <= \/— which is 2V2. A = bh =

4(2V/2) =~ 11.3.The area is about 11.3 yd?. 38. The

altitude creates a 30°-60°-90° A having a hyp. of 6 m. The
shorter leg is half the hyp., or 3 m. The height is 33 m.
A=bh= (3)(3\/_) = 9\/§ == 15.6. The area is dbout

156 m. 39. The shorter leg is half the hyp., or 3V/3. The
longer leg is /3 times the shorter Ieg,B\/—( ) 3(3) =
9.A= 2b;i’t = ?_(3\/_)(9) = 23.4.The area is about 23.4
units”. 40a. The hyp. of a 45°-45°-90° A having legs of
1 unit is V2. Use the Pyth. Thm.: 12 + (\/5)2 =d31+2=
d% d = V/3.80,d is V3 units. 40b.The hyp. of a 45°-45°-
90° A having legs of 2 units is 2V/2. Use the Pyth. Thm.:

2+ (2V2)2 = d% 22 + (VIR = d44 + 4(2) = d?
4+ 8=d%d =12 =2V3.S0,4 is 2V/3 units. 40c, The
pattern is 1V/3,2V/3,3V/3, for sides of 1,2, and 3,

-respectively. So, the diagonal of a cube that is s units per

side is sv/3 units long. 41a. Each £ of an equilateral A
is 60°. 8o, the altitude is opp. the 60° £ 111 a 30°-60°-90°

A.Half the base of the equilateral A is <= \/—, or \{ so the

* entire base is 5= 2\/"' LA = 2b/ = 2(9\3/_)(1) = T.Thre area
1s % units?. 41b. If the altitude is &, then half the base
is "'—\-/—_ .50 the total base is #2¥2 2’”/— A 21)1 (2}'\/_)/

Geometry Solution Key

§3W_
i3

2.__\/_

BN g1 4 =
= 12V/3.The area is 1?_\/— 3 units. 42. For Column

\/— .The formula 1SA

A:The diagonal of a square forms a 45°-45°.90° A, The

i legs are 3 and the diagonal is 3\/2. For Column B: Each
legis == \f’ or 2¥2 \/f units long. Since 3 V2> ~3-§\/_§, the answer
! is choice A. 43. For Column A: The shorter leg is half

! the hyp.so it is 2. For Column B: The shorter leg is

V3
V3

¢ or1,so the hyp. is 2..Since 2 = 2, the answer is choice C.
44. There are no measures involving length, so the

i answer is choice D. 45. The diagonal is the hyp.ofa

i 45°-45°-90° A having legs of 4, so it is 4V/Z units [ong,
The answer 1s choice D. 46 2] a. Let a leg measure x.

{ Then A = {x? = 16and x = 4V2, b. The hypotenuse is

V2 - leg,so 4\/:(\/_ ) 4(2) = 8.[1] incorréct calculation

OR no explanation 47. The alt. divides the A into

= A, and the base of each is 8 cm. Use the Pyth. Thm
+ 82 = 20502 + 64 = 400; a® = 336;a = V/336 =
\/16 21 = 4V21, The altitude is 421 cm. 48. From

Exercise 47, the height is 4 V21 cm. A = 1bh =
%(16)(4\/21) = 32V21. The area is 32VZ1 emZ.

49, no
/ 2
]

50. Since a pair of opp. 4 are

It 4, they are-=, so the figure
could be a rectangle or a kite.
Since opp. sides dre also =, it -
cannot be a kite. It must be a
rectangle, which is a 7. 51. No;
the figure could be an isasc.

1

4

trapezoid. 52.'Two 4 and a nonincluded side are == 80

the & are = by AAS. 53. No sides are =, so the 4 couid
be different sizes. It is not possible to conclude that the

A are =. 54.Two sides and anonincluded 2 are =.
i Since there is no SSA post. or thm., it is not possible to

conclude that the A are =,

55. TWD 4 and an mcluded

i side are =, 5o the A are = by ASA

helght use the Pyth. Thm.: 52 +
B2 =64;h = VB4 SThebaselsﬁ+6or12A"

" longest side is 9,50 92 2 7‘2 + 82,81 2

CHECKPOINT QuUIZ 1 page 372

= gbh = 4(21)(8) = 84.The area is 84 in2. 2. 4 =

bh = (8)(14) = 112. The area is 112 cm®. 3. To find the -
6% = 10% 12 + 36 = 100;

%bh = 2(12)(8) = 48. The area is 48 m”. 4. The measures
are 3 times those of the special 3-4-5 A, so the missing
side is 3(4), or 12. 5. For x:The A is an isosc. A, so x =
10. For y: The A is a45°-45°-90° A, so the hyp. is 10V72.

- So0.x =10and y = 10Vv2. 6. The A is a 30°-60°-90° A,

50 the sides in order from shortest to longest have the ratio
a:aVv3:2a. Since a = 12, 1“17\/_andy-—24 7.The
49 + 64; 81 < 113,
so the A is acute. 8. The longest side is 39, so 392 2

152 + 362, 1521 2 225"+ 1296;1521 ='1521, 50 the A

is right. 9.The longest side is 16,s0 162 2 102 + 122
P 256 1

100 + 144; 256 > 244, s0 the A is obtuse. 10, The
diagonal 15 the hyp. of a 45°-45°-90° A, so each side -

- measures —5 \f, or 20V/2. Each side of the square is the

i length of a leg of the rt. A, so they measure about 28.3 cm.
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Check Skills You'll Need For complete solutions see
Daily Skiils Check and Lesson Quiz Transparencies or
Presentation Pro CD-ROM.

1. A = bh orA =fw 2.A= %bh 3.9 units? 4. 7 units®
5.13.5 units?

Investigation 1a. The length of the £7 base is the sum
of the two lengths of the trapezoid bases: by + b,.

1b. The area of a trapezoid is the product of the base
and height: (b, + b,). 2. Since 2 = trapezoids create
the 7, the area of each trapezoid is half the area of the

0. 3. A =1 h(b) + by)

Check Understanding 1. 4 = %h(bl + b)) =

Iz + 15) = 1(7)(27) = 94.5. The area is 94.5 cm”.
2. The Aisi 15050 soh=2A= 7/1(!)1 +by) = %(2)(7 +5) =
12:12m? 3. A = tdydy = 1(12)(9) = 54;54 in.?

4.97 +122 =152 '

Exercises 1. A = (b + by) = 3(16)(21 + 38) = 47%;
472in2 2. A = 3h(by + bo) = 3(8.5)(24.3 + 9.7) =
144.5:144.5 cm? 3. A = La(b, + by) = H(9)(18 + 6) =
108;108 [t 4. A = Ln(by + by) = 5(309)(205 +511) =
,(309)(716) = 110,622; about 110,627 mi?

= 2h(b; + bg) ,(10)(12 + 18) = 150
150 cm2 6.4 = (b, +by) =42 +3) = i
=3h(by + by) = 1(111)(342 + 438) = 2(111)(780) =

43,290, about 43,290 mi? 8. The altitude forms a 3-4-5 A,

so the altitude is 4 ft. One base is 6 ft and the other base s

6ft + 31t or 9t A = bi(by + by) = H{4)(6 +9) = 30
30 ft?2 9. The A formed by the altitude has measures
twice those in the 3-4-5 special A, so the missing
measure is 2(3), or 6. So one base.is 6 and the other base
is 6+ 6,0r 12. A = 3h(b) + by) = 3(8)(6 +12) = 72;

72 mZ 10. One base is 8 m'and the other is (8 + 3), or
13 m. The alt. forms a special 5-12-13 A, so the altitude is
12 m. A = $h(by + by) = (12)(8 + 13) = 126,126 m*
11. The ait. forms a 30°-60°-90° A whose sides are in the
ratio @ : #'V/3 : 2a. Since 2a = 8, then a = 4, so the height
is 4\/3. One side is 15 ft and the other side is (15 — 4), or

116 A = 3h(by + by) = 5(4V3)(15 + 11) =
%(4\/3)(26) = 52V/3;52V3 ft? 12.The altitude forms an
isosc. rt. A whose leg is 15, so the missing leg length is 15
in. One base is 13 in. The other base is (9 + 13 + 15}, or
37in. A = (b, + by) = $(15)(37 + 13) = 375375 in.2
13. The altitudes form 2 isosc. rt. & and a rectangle

_between them. Since the hyp. is 8V/Z, the legs on each A
are 8 m. One base is § m. The other base is (8 + 8 + 8),or

24 m. The heightis 8 m. A = h(b, + by) = 3(B)(8 + 24) =
128,128 m? 14. A = 3dydy = 3(2 + 8)(8 + 8) =

Geometry Solution Key

1(10)(16) = 80;80in.? 15.4 = gczld, =
L2 + 4)(3 +3) = §(6)(6) = 1818 m? 16. A = Ldydy =
1(6)(4 + 4) = 24,24 1t 17. A = jedydy = L(7)(16) = 56;

56 fi2 18. Since the diagonals of a rhombus bisect each
. other, the diagonals are 40 ftand 60 ft. A =

-)dldj

. 1(40)(60) = 1200;1200 f1> 19: Since all sides of a

rhombus are = and its diags. are L, the diagonals divide
: the rhombus into four triangles whose measures are

twice those in the special 3-4-5 A. Thus, the missing side

length of the A is 6 in. The diags. of a rhombus blS each
i other, so the diagonals are 12 in. and 16inA= —dldj =

L Laz)e)

= 96:96 in.2 20. The missing diagonal creates

four 3-4-5 triangles, of which the missing length is 4 m.
! So,the missing diag.is 8 m. A = édldz = 5(8)(6) =24 m?

L 21.4'=

; —h(bl + by) = 9(4)(4 +6) =20;20in.?

i 22a. 12m 22b. An altitude

i ' creates an § X 12
Bm rectangle and a rt.

A having a base of
1 : (18 — 12), or 6 m and
18m a height of 8 m. The

measures are twice that of the 3-4-5 special rt. A, so the
! missing side is 2(5),or 10m. P =10+ 12+ 8+ 18 =

{4848 m 22¢. A = h(by + by)

= 1(®)(12 + 18) = 120;

| 120m? 23. Check students’ work. 24. A = S(by + by) =
i 2 i 2

%xm@+m

| Pyth. Thm. to find the height: A% + 12 = 3% ?
K =8 = VB A=

9:9cm? 25. 4 = (b + by) =

1(3)(8 + 5) = 3(3)(13) = 19.5;19.5 em? 26. Use the
+1=09;
In(by + b)) =3(VB)3 + (1 + 4)) =
( )(8) =11.3;11.3 cm2. 27.The altitude is opp. the

30° £, so it is half the hyp., which is 4 ft. The side opp.
the 60° £ is 4V/3 ft, so the longer base is (4V3 + 9) ft

i .and Lhe shorter base is 9 fr.A = jh(b 1+ bz)
Ao +4vI+ 9)

= 2(18 + 4\/5) =~ 49.9;49.9 ft

28. An altitude creates a rectangle and an isosc {AFAN
¢ whose hyp. is 1 7'm. So, each leg of the A is 7 . Thus,

(~2,2)and T = (1,

: the height is \/_ n.d = —h(bl + by} =

formula, TR
whose legs are each 3 units;so QS = 3V2 unils. A =

v )(0 9+2.1)=
Y12)(3) ~ 1818 m? 29. QS = 6and RT = 6,50 A =
1d;dy = $(6)(6) = 18; 18 units?. 30. Using the distance
=V52 + 52 = 5VZ. AQTS is an isosc. rt. A

I5HE)(V2- VI)=
1(5)(3)(2) = 15;15 units? 31. For diagonal ET: R=
~1),50 RT =

V= (—2)2+ (-1 - 2P =VE? + (- 3)““‘”3\/_

_ For diagonal 05:0=
\fz — ()T (B - ()P =V (9P =5VE

(-3,-2)and § = (2,3),50 05 =

2

= ldidy = (3VZ)(5V2) =1(3)(5)(2) = 1515 units?

32. The quad.isa trapezmd with horizonial bases RS and
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OT.The height, RQ,is5,RS = 5,and 0T =7.A =
Ih(by + by) = 1(S)(5 + 7) = 30;30 units? 33.The

diagonals create two isosc. rt. & whaose hyp. is V2, so
each leg must be 9. One diagonal is (9 + 6}, or 15 m.
The other diagonal is (9 + 9),0r 18 m. A = 1d;d; =
1(15)(18) = 135,135 m?

34a. % 34b. The lines intersect
' 2 to form a trapezoid,
34c. From the graph,
one base is 4 units,
and the other base is
10 units, The height is
6 units. A =

ﬁh(bl + b'})

| 2(6)(4 +10) =
42 units?

35. The diagonals of a rhombus bis. each other, so one

diag. measures 6 cm. The diagonals of a rhombus are
also 1, so they divide this thombus into 4 isosc. rt. A.

Thus, the other diagonal is also 6 cm. A = %(6)(6) =18;

18 cm? 36. The diagonals of a rhombus are L bis. of
each other so they form four 30°-60°-90° & whose
shorter leg is 4 m. The longer leg is 4V/3. Thus, the

diagonals are S m and 8V3m. 4 = %(8)(8\5) = 32\/3;
323 m? 37.The diags. of a rhombus are L bis. of each

other, so one diagonal is 16 in. The 8-in. segment is opp.
the 60° £, so the leg opp. the 30° £ is 8 + V/3, which is

BV/_ . Thus, the other diag. is 16\/_m A= 2(1(5)(16\/_)
-1-2—83\—/:,-17—%1_ in.2 38a. The height of both A is the same,
i The formula for the area of the A having base b
isA= %blh. The formula for the area of the A having
base by isA = %bzh. 38b. The area of the trapezoid is
the sum of the areas of the (wo AsoAd = %blh + %bzh =

) %h(bl + by). 39. If the shorter base is 2x, then the longer

o]

42;

base is 2(2x), or 4x. Then /s = & 4% or h=3x.Since A =
Ih(by + by), ther 324 = $(3x)(2c. +4x);324 = = 1(3x)(6x);
324 = 9x%;x? = 36, x = 6. Thus, by = 2x = 2(6) =12,

by = dx = 4(6) = 24, and = 3x = 3(6) = 18.S0,by =
12cm, by =24 cm,and b =18 cm: 40. Atbothx =1
and x = —1,y = 0.25(1)? = 0.25. There are 2 = A whose

base is 1 and whose height is 0.25 m and the sum of their :

areas is 2( )(1)(0 25), or 0.25 m?. There are also 2 =

trapezoids having a height of 1 m, one base of 0.25 m,
and a second base of 0.25(~2)?, or 1'm. So, the sum of

the trapezoid areas is 2( )(1)(0 25 + 1), or 1.25 m2. The

total area of the 2 trapezoids and 2 & is (1.25 + 0.25), or
1.5 m% 41. An altitude from B to DC forms a 30°-60°-90°
A whase hyp. is 20 in. Thus, the height is 10 in. and the
longer leg is 10V3 in. An altitude from D to AB is also
10 in. and it creates an isosc. rt. A having 10-in. legs. The 2
altitudes create a 10-in. by (15 — 10)-in., or 10-in. by 5-in.
reclangle. Thus, AB = 15in., DC = (5 + 10v/3) in,, and

Geometry Solution Key

h=10in4 =

laoy(1s+ 5+ 10V3) =

(10)(70 + 10V3) = 100 + 50V3; about 186.6 in? 42. 4
—,dldq, 120 = (?O)dz, 120 = 10dy; dy = 12; the answer
is choice A. 43. 4 = ih(bl + by) = 2(6)(10 + 16) = 78;
the answer is choice H. 44. The formula for the area of

Ip—

{ "a kite and rhombus is identical. Since the numbers for
i the diagonals are also the same, the areas are the same.
i The answer is choice C. 45. The area of a rhombus is

i greatestif it is a square. Its area can be minute if the

rhombus is “stretched” so one diagonal is near 10 and
the other is near 0. Since there is no way of determining -

.the area of the rhombus, the answer is choice ID. 46. For

Column A:A4 =
L 3(9)(9) =

f47.[2] a. ;
mCV;B cm
Lo

2(8)(10) = 40; for Column B: A =
40.5; since 40 < 40.5, the answer is choice B.

wcm

i b.Inthert A shown, the other leg is 6. Since there are 2

= triangles, the longer base is x + 12 and the shorter

base isx. A = 7h(.bl + b5);160 = (8)(1 + x4 12) and

x = 14, Bases are 14 cm and 26 cm. [1] correct answer

i without explanation OR correct explanation and

calculation error 48. In an isosc. rt. A, the ratio of the

: sidesisa:a:aVv2,s0a = 50.Thug, A =

1(50)(50) = 1250;

1250 in.2. 49. The diag. of a square divides it into 2 isosc.

; tt.A.The sides are in the ratioola:a: aV/2. Since
i aVv2 =10,a = 5V2.8o, the length of a side is 5V/2 units.

50. A = 52,505 = V/20.The diagonal of a square divides
it into 2 isosc. rt. &, and the hyp. is the length of a leg
times V2. Thus, the diagonal is V20 - V2, or V40, which
is about 6.3. The diagonal is about 6.3 cm long. 51.The
incenter is the point of concurrency of the £ bisectors of a
4. 'The £ bisectors are always between the sides of the #,
so the incenter will always be inside the A. 52, The

orthocenter is the intersection of the lines containing the
i altitudes of a ATt is also the center of the circle that is
circumscribed about the A. Since the center of the

i circumscribed cirele is sometimes inside, sometimes

outside, and sometimes on the A, the orthocenter

i sometimes lies outside the A. 53.The centroid is the point
of concurrency of the medians of the A. It is also the center

of mass of the A. The center of mass must always lie inside
the A, so the centroid can never lie on the A.” 54. The sum
of the measures of the exterior & of a polygon is 360, so
each ext. £ of a regular 9-gon is B—QQ, or 40°.The interior £

is its supplement, so its measure is 180 — 40, or 140°.

Check skills You'll Need For complete solutions see
i Daily Skills Check and Lesson Quiz Transparencies or -
i Presentation Pro CD-ROM.

f1.25V3em? 25082 3. 1993 02 4,240, 5.16V3 em
Check Understanding 1. For m£.1: An octagon has
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8 sides, somsl = %“ , or 45°. For m£.2: The apothem bis.

the vertex £,s0 mzﬂ = 4— ,or 22.5° For m4£3: The acute
4iof art. A are compl,, s0 m./_3 = 90 — 22.5,0r 67.5°.
2.0 =8;p=5(116)=58A= -ﬂp = 3(8)(58) = 232;
the area is 232 cm”. 3. The radii divide the hexagon into
six equilateral and equiangular A, The apothem divides
the A into two 30°-60°-90° A. Since each side of the
hexagon is 16 ft, the side opp. the 30° £ is 8 ft. So, the
apothem is 8V/3 ft. The perimeter is 6(16), or 96 {t;

A= %ap = %(8\/5)(96) = 384~/3. The area is 384V/3 2,
4. Each side of the large A is 4 times the length of the
small A.So,a = 4(6.35), or 35.4,and p = 4(38.1 \/§) or
152.4V/3; A = dap = 3(25.4)(152.4V/3) = 3352; the area
is about 3352 in.2.

Exercises 1.mLl = % =120,ms2 = lle =

1(120) = 60; m£3 = 90 — 60 = 30 2.ms4 =40 = 90;
SmiS = ,m/_4 = (90) 45;ms6=90—-45= 45
I.msl = 360 = (0;ms8 = jm/_'If' = —,(60) 30, me8 =
90 — 30 = 60 4.p =5(353) = 176.5,A = Jap =

-21-(74 3)(176.5) = 2144 475 the area is 2144.475 cm?.

5.p = 7(28) = 196; A = 2ap = 3(29.1)(196) = 7851 8;
the area is 2851.8 [1%. 6.p = 8(50) = 400, A = 1ap =
1(60.4)(400) = 12,080; the area is 12,080 in.%. 7.p =
9(20) = 180; A = dap = 1(27.5)(180) = 2475; the area is
2475in2. B.p=10(12.3) = 123; 4 = Lap = }(19)(123) =
1168.5; the area is 1168.5 m2 9.p = 12(14) = 168;A =
lap = L(26.1)(168) = 2192.4; the area is 2192.4 cm?.

10. There are 6 4 whose vertex is the center of the
circle, so each measures igp-, or 60°. So, the A formed

by two consecutive radii is an equilateral A.The
apothem divides the A into two 30°-60°-90° A.The side
opp. the 30° £ is 9 ft, so the apothem is 9\/_[t The

perimeter is 6(18), or 108 fi. Then 4 = ,ap =
H(9V3)(108) = 841.8; the area is about 841.8 £t?,

11. Each £ formed by radii at the center of the circle is
33@, or 120°. The apothem divides that £ into two 60° 4,
forming a 30°-60°-90° A, The side opp. the 60° £ is 4 in.,
so the apothem is 4V/3 in. The perimeter is 3(8), or 24 in.
Then A = 7ap (4\/37)(24) = 83.1; the area is 83.1 in2
12. There are 6 4 whose vertex is the center of the
circle, so each measures 3—29, or 50°. So, the A formed by
two consecutive radii is an equilateral A.The apothem
divides the A into two 30°-60°-90° &. The side opp. the
30° £ is 3 m, so the apothem is 33 m. The perimeter is
6(6), or 36 m. Then A = Jap = 4(3V3)(36) = 93.5; the
area is about 93.5 m?. 13. There are 4 sides, so 2 consecutive
radii form an £ measuring 330, or 90°. Each leg measures

6 cm, so the, hyp. is 6VZcm. Then A = s* = (6\/—)- =
36(2)="72 ,the area is 72 cm?. 14. The apothem bis. an
Z measuring
opp. the 60° £ is 83, so the shorter leg is 8. Each side

Geometry Solution Key

. of the héxagon is 2(8), or 16, 50 the perimeter is 6(16), or

96, Then 4 =

Lap = §(8V/3)(96) = 384V/3; the area is

i 3843 in.2. 15. The radius divides the 2 into two 30° 4.

The apothem forms a 30°-60°-90° A with the radius, and

i its hyp. is 20 ft. The apothem is half the hyp., or 10 ft. The
. longer leg is 10V/3, which is half the side of the A. So,

A—Zap—

the penmeter of the A is 3(7)(10\/_) or 60V3 ft. Then
3(10){60V/3) = 300V/3; the area s 300V73 £2

16. Two consecutive radii create an £ measuring 36@, or

60°. So, the A they form is an equilateral A that is
{ 63 m on each side. The perimeter is 6(6\/3), or
36V3m. The apothem divic!es the A into two 30°-60°-90°

! A.The shorter leg i is 3

V3 or3v/3 m. The longer leg,

! which is the apothem 15 \/_ 3 times the shorter leg. The

apothem is (3\/M)(

3)=3(3)=9. SoA—zap—

| 1(9)(36V/3) = 162V/3; the arca is 1623 m?. 17. Bach

£ of the equilateral A measures 60°. The radius bis. each
£ into two 30° 4. Also, the radius is the hyp. ofa

3(P-60°-50° A, so it is twice the short leg. Thus, the radius
i 182(5),0r 10 m. The longer leg is 5V/3, which is half the
: side of the . The perlmeter of the A is 3(9)(5‘\/_) or

30vV3m. So, A = 7ap 7(5)(30\/—) = 75V/3; the area is

75v/3 m2. 18. The radius is 4 in. and is also % the height
of the A, so the height is %(4) or 6 in. So, the apothem is
i 6 — 4, or 2 in. Half the side of the A is 2V/3, so the

perimeter is 3(9)(2\/5) =12V3.Then A =

zaP =

2(2)(12'\/_) = 124/3; the area is 1243 in.
: 192,280 =72 19b.90 — 2 =90-36=>54 20a. 30 = 45

| 20b.90 —

P A=
¢ 3-sided polygon is an equilateral A. So, if the height is

8 =90 -225=67.5 21a. 30 = 40
21b. 90 ~ “7 =90 —20=70 22a.38 =130
22b. 904%=90—15=75 23.p = 8(8) = 64
zap (9 7)(64) = 310.4 ft> 24a. A regular

Ay, then the radius is 2x and the apothem is x. Each side

;. ofthe Als then 2xV/3, so the perimeter is 3(’?H/_) or

| 6xV/3.Thus, 36 = $(x)(6xV3);36 = 3x2V3;:? = 530 =

L 433,500 = VB, or293 and 263 = 20293)V3 ~

¢ 9.1. One side measures about 9.1 in. 24b. A regular ,

i quadrilateral is a square, 50 36 = s%,and s = 6. One side

! measures 6 in. 24¢. The radii of a regular hexagon
i divide itinto 6 equilateral A. If a radius measures 2x,

then each side measures 2x and the apothem measures

xV/3.The perimeter measures 6(2x), ot 12x. Thus, 36 =

%(x\/?)(le); 36 = 6x2V3;x2 = 2V3,s0x = V2V3.
{ Each side measures 2x = 2V2V3 = 3.7. One side

measures 3.7 in. 24d. Answers may vary. Sample: About
! 4in.;the length of a side of a pentagon should be

between 3.7 in. and 6in. 25.mL1 =

Poms2 = 3
_GQ, or 60, forming a 30°-60°-90° A, The side 26. In a rt. A, the hyp. is the longest side. The apothem is
i one leg of art. A and the radius is the hypotenuse.

360 = 36;
= gm.{.l =18ms/3 =90 — m/_2 =00~ 18=72

{ 27.The altitude bis. the base of the A, creating two

Chapter 7, page 133




6.5-cm segments. It also creates two 30°-60°-90° 4, so the i

height, which is the longer leg,is 6.5V3 cm. Thus,
A = 3bh = 3(13)(6.5V3) = 73.The area is about 73 cm’
28. If the radius is 10, then the apothem is 5, and the
perimeter is 3(2)(5\@), or 30V3. Thus, A =
%(5)(30\/3) == 130.The area is about 130 in.2. 29. If the
radius is 4.6, then the apothem is 2.3, and the perimeter
is 3(2)(2.3V3), or 13.8V3.Thus, 4 = 3(2.3)(13.8V3) =
27.The area is about 27 m2. 30, If the radius is 8.9, then
the apothem is 4.45, and the perimeter is 3(2)(4.45\/§),
0r 26.7V/3.80, A = §(4.45)(26.7\/3) ~ 103. The area is
about 103 ft*. 31. If the radius is 13, then the apothem is
+ 6.3, and the perimeter is 3(2)(6 5\/_) or 39V73. So,

= 5(6.5)(39V/3) ~ 220. The area is about 220 cm,
32a—c. regular octagon
32d. The measure of the 4

created by the radii at the center

of the circle should be 32 or 60°.

Construct an equilateral A whose
sides are each the length of a
radius. 33. If the perimeter is
120 m, then each side is %, or
20 m. The radii divide the hexagon ‘
inta 6 equilateral A. The apothem is the height of a A,
Since the short leg i is22 or 10 m, the apothem is 10V3 m,
So, A = 5(10\/_)(120) = 600V/3. The area is 600V3 mZ
34. Check students’ work. 35. The regular quad. is a
square whose dlameter is 2(8), or 16 cm. So, each leg is a
side that measures <7, or 82 cm. Hence, A = 52 =
(8\/- )- = 64(2) = 128. The area is 128 cm?. 36. The
radii divide the hexagon into 6 equilateral &, The
apothem is the height of a A. Since the shorter leg is 5 2,
or 2 cm, the apothem is 2V/3. The perimeter of the
hexagon is 6(4), or 24 cm. Hence, A = %(2\f)(24) =
24V/3. The area is 243 = 41.6 cm?. 37. The apothem
and radius create a 30°-60°-90° A. The apothem is 10\/3,
half a side of the A is (.10\/5)\_/5, or 30, so the perimeter
_i53(2)(30), or 180 m. Thus, A = 3(10V3)(180) = 900V/3.
The-area is 900V/3 = 1558.8 m2.. 38, The polygon is a
square whose diameter is twice the radius, or 10V2 ft. .
Each side of the square is a leg of an isose. rt. A, so they

"each measure: HO—/_, or 10 ft.Then A =s2 =102 = 100.

The area is 100 {t%739. The altitude bis. the base of the
A into two 4-in. segments. The altitude also bis. the 60°
vertex £, creating a 30°-60°-90° A. Since the short leg is
4 in., the longer leg is 4V/3 in. The longer leg is also the
A height, So, A = %bh = %(8)(4\/3—,) = 16V/3.The area is
-16V3 = 27.7 in.%. 40. The radii of a hexagon divide it -
into 6 equilateral A. Each side of the A is 3V3 m long,
so each side of the hexagon is also 3V/3 m long. The
perimeter is 6(3 \/5), or 18V3 m. The apothem creates a

~ 30°-60°-90° A with the radius, so the short leg is 3-2\[—31 and

Y
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3\/‘\/’

the apothem is ===, or 4.5 m. Hence A =

P 3(4.5)(18V3) = is 813
L Mab=sh= ‘2£S,A = %bh = j(5)(?5) /3
41b.apothem=£;\/3'-—#—j\3/_\’:3/_ “/_,p 35

A=yl

)(35) = 45~\/~ 42.The apothem is | to aside

of the pentagon. The right & are formed with the radii of

the pentagon. So, the A are == by L. Therefare the 4

from the center are = by CPCTC, and the apothem
: bisects the vertex £. 43. For regular n-gon ABCDE ...,
i let P be the intersection of the bisectors of ZABC and

£ BCD. Show that DP is the bisector of ~ CDE. Proof:

! By the Angle Add. Post.,mZBCP + m/DCP =

:{ m/£BCD. Also,m/BCP = m£DCP by def of his. Then

i 2mBCP = m/ BCD. Since all 4 of a regular polygon

i are =, mZCDE = 2ms BCP. Also,ms CDE = .
i m4CDP + m/ EDP by the Angle Add. Post. Then "

i 2ms BCP = ms CDP + m/ EDP by substitution. To

! continue with the (*) equation, prove msBCP =
mZCDP,using = A. Since all 4 of a regular polygon are

! = and since BP and CP are £ bisectors, the bisectors

i create 4 = 4 by division,s0:£ABP = /PBC =

i LBCP= £ DCP. Since all sides of a regular polygon are

| =,BC =CD,s0 ABPC = ACPD by ASA, By CPCTC,

i LBCP=/CDP,som/BCP=

46. A
{ 47.12352 = 1(19.3)p; 24704 = 193p;p

mé.CDP Substitute
mZ . CDP for mZ BCP in (*) equation to get 2m2 CDP =

: mLCDP + ml EDP . Then m£ CDP = m/ZEDP by
i subtraction. Thus, DF bisects £ CDE, so Pis the point of
{ concurrency. 44a. Since OVl

4then0V2—4 So,4 =

Vxl+ yhd =V + x%4=V2xkd = V2

x= % == 2.8 since x = y, the coordinates are (2.8,2.8). '
44b. b = OV; = 4and h ~ 2.8,50 A = 1bi = J(4)(2.8) =

i 5.6.The area is 5.6 units?. 44c. There are 8 A, so the
i total area is about 8(5.6), or about 45 units®. 45a. Use

the formula for the area of the square to {ind each side

! of the'A: 10 = 52,50 s = V10. Half the baseoftheéls

\éw, so the hexght is \/2_0 V3, or \{9_3—6,1'1 1.b)’
%(VIO)( ) 1\/30 = 10\/_ 5\/_ ;the area
3v3 M 5\_/5 ) :
5\/_cm2 45b....g.....=...._2,....-.__- 2 ﬂ=ﬂ
10 lQ IT .9 20 4

= %(25.1)_(182) =""'228471';'the answer is choice B.
= 128;the answer
is choice F. 48. The radii divide the hexagon into 6 = A.

The radius forms a rt. A with the apothem and is the
hyp., so the short legis 5 + 2, or 2.5 ft and the longer lepg

i is2.5V/3. So, the apothem is 2.5V/3 and the perimeter is

6(5), or 30.The area is %(2.5 \/—5)(30) = 65.The answer is

i choice B. 49 [2] a. Divide the decagon into 10 = A. -
i Consider one A with hyp. of 35.6 and leg 11.The
i apothem can be found using the Pyth. Thm., so

G 6)2 — 112 = 1146.36 and leg ~ 33.9;33.9in. b. A =
7“]’

1(33.9)(220) = 3729; the area is about 3729 in.2

| 50[4] a. Arca of ABCG =1bh = Y(8v3)(12) = 48V
i b. Area of ABCDEF = 6 - 48/3 = 288V3. c. Find the
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area of one A and mult. it by 6, or use the formula for the
area of a reg’ polygon. [3] appropriate methods, but with
one computational error [2] incorrect formulas OR no
explanation [1] incorrect calculations, correct e‘(planauon

51.4 = -,dldg = (8)(11 5} = 46; Lhe area is 46 m?.
52. 4 = 7d dy; 150 = -,(10)(17, iy = 30; the length is 30 in.
53.4 = f,h(bl + b4l = -,(7)(4 + b—,) 12 =4+ by

by = 8; the base is 8§ m. 54. ook for A that have the
given segments as sides: ADAB = ACBA. 55. Look
for & that have the given segments as sides: AACG =
ABDF 56. Look for A that have the given 4 as parts:
ADFA = ACGR. 57a.r=4=3=15A4=n’=

(3.14)(1.5)% = (3.14)(2 25) ~ 7.1; the area is about 7.1
mi2. 57b. 200 = (3.14)r%r? =
about & mi.

Check Skills You'll Need For complete solutions see
Daily Skills Check and Lesson Quiz Transparencies or
Presentation Pro CD-ROM.

1.14cm 2.32m 3.5ft 4.2.5in. 5.32 6 137 7 180
8.76

Check Understanding 1a. number of hours spent
doing an activity 1h. Each section represents the
average of the 3600 part1c1pants answers. 2. Answers

may vary. Samples: C CEA, DAE ACD,EDC

R mLCOD =mCD = 58; ‘mCDA = mLCOA = 180;
mAD = 360 — (mAAOC +mCD) =

360 — (180 + 58) = 360 — 238 = 122; mBAD =

360 — (32 +58) =360~ 90 =270 4. C=nd = w(22) =
69; 100 ft = 1200 in.; 1200 + 69 = 17; the wheel makes a
little more than 17 full revolutions. 5. The measure of a

semicircle is 180, so- ;Eg 2xr = 5(771:)(1 3) = 1.3x; the

length is 1.3z m.

Exercises 1.7% of 360 =10. D7(360) =125 2,8% of 360 =
0.08(360) = 29 3, 9% of 360 = 0.09(360) = 32 4.6% of
360 = 0.06(360) =~ 22 5. 7% of 360 = (0.07(360) = 25

6. 16% of 360 = 0.16(360) = 58 7.9% of 360 =
0.09(360) = 32 8. 38% of 360 = 0.38(360) ~ 137

9. Any arc smaller than a semicircle is.a minor arc.
Answers may vary. Samples: BEDFED 10, Any arc
greater than a semicircle is a & Major arc. Answers may
vary. Samples: CFD, DBE,FEB 11. A semicircle is 8
half circle. Look for arcs whose endpts. are the endpts.

of a diameter. Answers may vary. Samples: CBF, CEF,
FCE ,BFE 12. Adjacent arcs do not overlap and share
the same endpt. Answers may vary. Sample:ﬁ and

ED 13. An acule central £ is an £ measuring between
0 and 90 and whose verlex is the center of a circle.
Answers may vary. Sample: ZFOE 14. Any pair of
vertical 4 is =. Look for intersecting diameters. Answers
may vary. Samples: ZBOF and £ EQOC; £ FOE and

£ BOC 15. The measure of an arc is = to the measure
of its central 2. Since m s TPC = 125, then mTC = 128.

Geom‘efry Solution Key

63.604; r ~ 8, the radius is |
| | 360 — (m£BPT +m£TPC) =360 —
| 360 — 218 = 142 26.mBCD =360 — mBD =
360 — m£BPD = 360 — 90 = 270 27. C = nd = 20x;
! the circumference is 207 cm. 28. C = 27r = 21(3) =

i 25,s0 the arc measure is 25,2 525+ 27(9) =

16. Since m2 TPD = 180, then mT BD = 180.
17.mBTC = mBT + mTC =meBPT + ms TPC =

| 90 + 128 = 218 18.4TCB = 360 — niTB =

L 360 — mLTPB =360~ 90 =270 19.mCD =

© 360 — mCBD =360 — (mCT + mTB + mBD) =
360 — (m£CPT + mLTPB + miBPD) =

L 360 — (128 + 90 + 90)
20.mCBD = mCT + mTB +mBD =

. mLCPT+m£TPB + mizBPD =128 + 90+ 90 = 308
i2n. mlI'CD = m£ TPD =180 22. mDB =m/DPB =90
i 23.mTDC =360 —mTC =360~ ms.TPC =

© 360 — 128 = 232 24. mTB = m£TPB = 90

=360 — 308 = 52

25. miBC = 360 — mBIC = 360 — (BT + mTC ) =
(90 + 128) =

the circumference is 6x ft. 29. C = 2zr = 2r(4.2) =

8.47; the circumference is 8.4z m. 30. C = zd = 14,
i the circumference is 14z in. 31. C =2ar = 277:(,) =

the circumference is 7 m. 32. C = 27r = 27(29) = 58x;
¢ the circumjerence is 587 cm. 33.The distance each

{ bicycle travels is the circumference of its wheel. For the
i 26-in. wheel, C = xd = 267. For the 18-in. wheel,

i C=18m.The dlfference is 7615 — 187, which is Szr or

about 25 in. 34. 360 - 2mld = 9 +&- the arc length i tsTcm

{ '35.The arc measure is 180 — 60, or 120; 233 « #(24) = 8;
. the arc length is 8 ft. 36. The arc measure is 360 — 90,

: or270; 5 - 25(18) = '

i 37.The arc measure is 360 — 30, or 330; 3 360 - m(36) =

! 33m; the arc leugth is 357 in. 38. The arc measure is 180;

3§ e =

277 the arc length is 277 m.

=% the arc lenvth 1s=-3£rn 39, Since

verl, & are = the measure of the central L to the arcis
2L the arc

length is 5_4,;: m

i 40. Drawings may vary. Sample:
i The measures are =, but

mZW >mXY because the

! radius of circle B is greater than
i the radius of circle A.

i So, the lengths are not =.
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World Carbon

41.
Dioxide Emissions
E. Europe U.S.
13% 249,
China
13%
Other Other
Industrialized = Developing
Countries Countries
25% 26%

Find the measure of the central 4 by multiplying 360
by the percent for each categary. 42. mZ EOF =
msJOH = mTH =70 43. mEJH = m/EOH = 180
44. mFH =180 — mJH = 180 — 70 = 110 45. Since
2msLFOG + ms JOH = 180, then mLFOG =

3(180 — m£JOH) = 1(180 — mTH) = 1(180 — 70) = 55.
46. From Exercise 43, 45, m£ FOG = 53,50 mLGOH 55;
mIEG =360 — mGOJ =360 — (mGH + mHJ) =

360 — (£ GOH + me) =360 — (55 +70) =
360 — 125 =235 47. mHFJ =360 — mJ/H =360 — 70 =

of the minute hand takes 60 minutes, so 1 minute is = 60 of
360, or 6 degrees. 49b, From Exercise 49a, 1 minute is
6 degrees, so 5 min. 15 5(6), or 30 degrees. 49c The
minute hand moves 3 1 circle in 20 minutes, so 3 or 360 is
120 degrees. 50a. The numbers on a clock represent an
hour and they are located at 5-min. intervals. From
Exercise 49b, they are 30°. So, the hour hand moves 30°
per hour and & g6 of 30 per mlnute, 60 = % the hour hand
Mmoves 5 2 per mm 50b, From Exercise 50a, the hour -
hand moves 2 per minute, 5o in 5 min. it moves 5( )

2 S“ 50c. From Exercise 50a, the hour hand moves 2
per min., so in 20 min, it moves 20( ) ‘or 10° 51.The
minute hand makes 2366400, or 73 rofations between 12:00(0°)
and 7:20, so at 7:20 the minute hand is 3 3 Lot 360, or 120°
clockwise from vertical. From Exermse 50a, the hour
hand moves 30° per hour, so in 73, or 2 3 h, it moves

30(23—2), or 220° from vertical. The £ formed by the two

* hands is the difference: 220 — 120 = 100; the £ formed

measures 100. 52, ¢ + (4c — 10) = 180; 5¢ — 10 = 180:
5c=190;¢c =38 53, (x + 40) + (2x + 60) +(3x + 20 =
360; 6x + 120 = 360;x -+ 20 = 60: x = 40 54. The central
£ formed by East St. and Maple St. is 40°. The arc '
measure is the same as the sum of the related -

£ measures, 50 it is 90 + 90 + 40, or 220°. 55. C = zd;
100z = nd, d = 100; the diameter is 100 in. 56: C = 2xr;
1007z = 2zr; r = 50; the radius is 50 in. 57. %gg 100z =

1(}0:: - the arc length is 1030” in. 58. Let @ represent the

radlus of circle A and let b represent the radiug of
circle B.The length of a 60° arc in circle A is 366% 27a,

or & 3 ,and the Iength of a 45° arc in circle B is 2 360 « 2mh,

or %2 Then I 50 4a = 3b.S0,b = 4“ . The ratio of
a:bisa: 3 = 1 - =3:4, 59, The shorler arc length is
%g—g- 207z, 0or 107 ft The longer arc is % - (204 2+ 3)m,

Geometry Solution Key

¢ or 13z ft. There are eleven 3-ft. segments for a total of 33

ft. The total amount of wrought iron is 10z + 137 + 33,

or about 105 ft. 60a. There are “;',59, or 50, 7.2° central A&
i in a full circle. So, the circumference is 50(500), or 25,000

24,902
i mi. 60b. 53555

== (0,99608 = 1, so the estimate seems

quite accurate. 61. The midpt. of the diameter is the
center of the circle, so its coordinates are (l"-;—" 3—42"1),

i or(2.5,5): 62. The length of the diameter is

VA~ 1)+ (7-32=V9+ 16=5,C=nd = 51
i the circumference is 57 units, 63. The measure of the
arc is 180 + 45, or 225, so the length is £2 360 - 271(4.1), or

{ 5.1257;5.1257 ft. 64. The arc measure is 180 — S0 = 130,

so its length is 350"

is 430 7(7.2), or 2.6, 2.6 in. 65. The arc

measure is 180 — 90, or 90, so the arc length is 3%% + 2n(6),
: or 3m; 37 m. 66.27(10) — 27(3) = 141 ~ 44; the point 10 cm

{ same amount of time, 50 it goes faster. 68.

from the center travels about 44.0 cm farther.

" 67. Outside:; a point on the outside travels.farther in the

120

360 © 7d = 67:

w = O, d = 187; d = 18; the diameter is 18 cm.

290. 48. Check students’ work. 49a. A full circle rotatlon 59 The diameler is \/(3 =32+ (7~ (-1))2=

VO + (82 =8;180.

87 == 12.6; the arc length is about

12.6 units. 70a. Arcs sharing the same central £ have
the same measure. Answers may vary. Sample: BD and

. FE. 70b.Since mFE = 70, then m£ FOE = 70. o,
{ mZAOB =180 = 70 = 110. By the Angle Add. Post.,

i 2x +110 = 180,50 2x = 70, and x = 35.
Y A B Assumptions may vary Sample: Assume that the

inside quad. contams 7 of eéach circle and that the citcles

wre == Then the perimeter of the shaded hgure 1s the
i circumference of 1 circle. The outer square is 4 in,, which
i is 2 diameters long. Thus, one diameter measures 2 in. , 50

C = n(2) = 2x. The perimeter of the shaded figure is
27 in. 72.The outside perimeter consists of 2 semicircles
having a diameter of (40 + 2(10)) yd and 2 segments

" 100 yd long. The 2 semicircles combined make 1 whole

circle, so its circumference is zd, or 607 yd. The total

: penmeter is 607 + 2(100), or about 388.5 yd.
P 73,80 20(12) =

47, so the answer is choice B.
74. 323 27x = 1672 #x = 16mx = 1675( ); 12

.; the answer is choice G. 75. [2] Each side of the path

consists of a quarter circumference of a 4-m-radius circle

i and a quarter circumference of a 6-m-radius circle. The

length of both sides is 2(% < 27(6) + }1 . 271:(4)) =

%(271'- 6) + %(ZJ”E  4) = 6x + 41 = 10z = 31.4: she needs
about 31.4 m. 76. Since the polygon isal2-pon,msLl =
360 = 30.Then m£2 = ~m/_1 = 2(30) = 15. Since /3
and Z2are complements, mi3=90—-ms2=90-15=_
75. Since £4 is an exterior £, its measure is 31620, or 30.
77.The apothem bis. a side. Use the Pyth Thm.: '
52+ 0% = 19.3%,25 + 2% = 372.49; 4 = 347.49;a ~ 18.6,
The apothem is about 18.6 mm. 78.The perimeter is
12(10), or 120 mm. From Exercxse 77, the apothem is
about 18.6 mm. A = zap 2(18 6)}(120) = 1116. The

area is about 1116 mm?, 79, No; the figure could be an
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isosc. trapezoid. To ensure that it’s a 7, both pairs of
opp. sides must be =, or both pairs of opp. sides must be
[, or at least one pair of opp. sides must be both || and =.
80. Yes: by Thm. 6-5, if the diags. bis. each other, then the
quad. is a 7. 81. Yes; by Thm. 6-6,if one pair of opp. .
sides is both == and ||, thén the quad.is a 7. 82. By Thm.
3-1, two nonvertical parallel lines aliways have the same

‘slope. 83. By Thm. 3-4, two perpendicular lines never
have slopes that are reciprocals.

'ALGEBRA 1 REVIEW page 394

1. Since the end result has meters in the numerator, the

numerator, the answer is choice A. 3. Since the end
result has yards in the numerator, the answer is choice B.
4, Since the end result has inches in the numerator, the
answer is choice A. 5. Since the end result has kilometers
in the numerator, the answer is choice B.

6. 4m - 109Em — 400 cm; the answer is 400.
7.360 in. - 316323_ = 10 yd; the answer is 10.
8;9 mm - ]b?;nm = 0.9 cm; the answer is 0.9.

3ft
9.17yd- i
10.2.51t - % = 30 in,; the answer is 30.

= 51 ft; the answer is 51.

11.35m - lgm&omm = 0.035 km; the answer is 0.035.
12.2yd- 3‘;(‘1“' = 72 in.; the answer is 72.

13. 23 cm - 080 = 230 mm; the answer is 230.
14,2 ft - ft - 1200 . 1200 — 988 in % the answer is 288.

15. 500 mm - mm - S5 - Lem . — 50m? the answer is 3.

10 mm 10 mm
16. 840 in. - in. - 1% 1}2% = S% i th¢ answer is 5%. .
17.3 km - km - 10000 em , 100090 .. 35,000,000,000 e,
the answer is 30,000,000,000.
18.7m - m - 3iffh * i = 0.000007 km® the answer
is 0.000007.
1yd 1yd

= f yd?; the answer is =

19. 360 in. - in. "3, 361n.
lm lm_ — o009 m3;

. . Lo lm .
20. 900 cm Cr_n CM ° {0 em " 100 cm ~ 100cm
the answer is (0,0009. :

2%1.4yd-yd-yd 3y—cflt %{f %—{Tt = 36 {t°; the answer is
108. : :
22.75m - m - 7 km_ _ 0,000075 km?; the answer !
is 0.000075. . . ‘
23.250in. - in.- 2 - g = 123 yd?; the answer is g3z.
. 24.3km - km - km - 1000w 1000m . 1600m —

3,000,000,000 m?; the answer is 3,000,000,000.

25.2 km - km + 1,000,900 mm 1,000,1:“100 mm _
km km

2,000,000,000,000 mm?; the answer is 2,000,000,000,000.
26.60 . - in. -

e - T = fﬁ yd?; the answer is l—g—g
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{ Check Skills You'll Need For complete solutions see

i S

Daily Skills Check and Lesson Quiz Transparencies or
i Presentation Pro CD-ROM.

1.45cm 2.16ft 3. 12z in. 4.6 m

Investigation 1.They are equal. 2. There are 2 sides
of the figure of length b,s0 b= %C‘ 3. Since C = 2mr,
dnd since b = 1C, then b = 3(2nr) = mr. 4. A = bh =

(zr)(r) = nr?

answer is choice B. 2. Since the end result has feet in the Check Understanding 1. The radius of the 14-in. pizza
! -is 7 in., and the radius of the 12-in. pizza is 6 in.;

Algin, — A12.in. = E(7)2 - 77-'(6)2 =497 — 36m = %371— =

41 the difference is about 41 in2 2. 360

{360

208 1(10)? = ~

181.5 cm? 3. For the area of A i = 6V3 and b =12,

504 = %—(12)(6\@) = 36/3; for the area of the segment:

80, 7(12)% — 36V3 = 24n — 363 = 13.0; the area of

the segment is about 13.0 cm?.

! Exercises 1.r= 2=-8=34= 7(3)% = 97; the area is

. 9m? 2.Theradiusis5.5cm,s0A = #(5.5)? = 30.257.
The area is 30.257 cm?. 3. The radius is 0.85 ft, so A=
: 7(0.85)% = 0.7225%. The area is 0.72257 {t2. 4. The

! radiusis}in,so A = n’(%) =Z. Thearcais § in.

5. Subtract the areas of the two circles. Azpg — Azsp =
7(300)% — 7(250)? = 90,0007 — 62,5007 = 27,5007 =~

. 86,394: the area of the 300-ft-radius field is about 86,394

ft2 more. 6. The radii of the 8-ft diameter circle and the
i 6-ft diameter circle are 4 ft and 3 ft, respectively.

L Ay — Ag = m(4) — n(3)? = 16z — 9 = T = 2% the area

of the 8-ft diameter circle is about 22 ft? more.

7. ;?50 + 7(18)? = 40.5r; the area is 40.57 yd?,

8. 90 . 7(16)2 = 64; the area is 64z cm?. 9. The radius

360
is 13 ru;&f‘"ﬁ'ol—20 Cr(13) = lﬁﬁi’r-; the area is 1569—” m2.

10. % - 7(12)? = 12m; the area is 127 in2.
1. %70—90'- 7(4)? = 127; the area is 127 ft2.
12. The radius is 8 cm. 2844 - 7(8)* = 567; the area is
567 cm?. 13. 4 - w(5)*= L the area is BEm?,
15

1456 ° 7(6)% = 3?:’5; the area is 37” ft2. 15.The radius is
8in. 122 - 7(8)% = 24x; the area is 247 in2. 16.The

180

radius is 7.5 cm. 355 n(7.5)? = 28.125m; the area is

i 28.1257 em?. 17. The central Z is 120°, 50 the height of

the A is 3 cm, and its baseis 6V/3. The area of the A is

%(6\/3)(3) = 9+/3.The area of the segment is the area of -

the sector minus the area of the A: % . m(6) - 9V3 =
127 — 9\/3 =~ 22.1: the area is about 22.1 cm”. 18.The

central £ is 90, so the height and base of the A areboth

8 ft. The area of the A is %(8)(8) = 32, The area of the
i segment is the area of the sector minus the area of the A

iog0
i 360

7(8)2 — 32 = 16 — 32 =~ 18.3.The area of the

segment is about 18.3 ft2. 19.The Ais an equiangular A,
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so the he1ght of the A is 3V/3 and the base is 6. The area
of the A is —,(6)(3\/_) 9/3.The area of the segment is
the area of the sector minus the area of the A:
360 - 7(6)* — 9V3 = 6 — 9V/3 = 3.3. The area of the
“segment is about 3.3 m%. 20. The area of the sector =
7(15)2 = z—zmﬁi’z; the area of the A = %; the

area of the segment = %% — 225% 20.4;20.4 m%
120 196JT

21. The area of the sector = 30 ° m(14) =
of the A = 49V/3; the area of the segment =
1952 _ 49V/3 = 120.4;120.4 cm?. 22.The area of the
shaded region = Amrcle Asepment =

Acirete — (Ascctor —Ap) = A!:in:]e + AN~ Agecior =
(18)% +3(18)(18) — 3% - #(18)2 = 3247 + 162 — 8lz =
2437 + 162; the area s (2437 + 162) fi2. 23.The area of the
shaded region = A — Agepment =

:the area

Acircle - (Ascc[or - AA) = Acir_c]e + A/_\. - Asectar =
797 +3(435)(2- 45v3) — 2. z(9)2 =

81z +2025V/3 — 27% = 547 + 20.25V3; the area is _
(547 +20.25V/3) em?. 24, The area of the shaded region =

Acircle ~ Asegment = Acirele ~ (Asector —Ap) =
Acirele + Ap ~ Agactor =
m(12)% + 2(12)(6\/“ } = 350 - x(12)2 =

1447 4 3673 = 247 = 12075-+-36\/3; the area-is—

(1207 + 36 V3) m2 25. Ao = Agirere = 22 — (12 =
4 — 7; the area is (4 — 7) ft2. 26, Two half circles =
1 whole circle, 50 Agqunre — Agirele = 8 — 7(4)? =
64 — 167; the area is (64 — 167) ft2. 27. Four quarter
circles = 1 whole circle, so Agquare ~ Acircle =
(2 - 14)? — z(14)? = 784 — 1967; the area is
(784 — 1967) in2 28, Use the Pyth, Thm. to find the
radms of the circle: 2 + 802 = 100%; 72 = 10,000 — 6400;
2 =3600;r = 60;A = 7(60)? = 36007 =~ 11,310; the .
area is about 11,310 ft2, 29. The base area of a piece
from the top is -}3-7:(8)2, or 87 in.2. The base areaofa
~ lower outside piece is ﬁn(l?:)z - ﬁﬂ:(&)2 =
15m(13% — 82) = 5m(105) = 8.75x. Since 8.757z > 8x, the
lower outside piece is larger. 30 The area of a circle
. having radius 12 in. is 144z The area of a circle having
radius 4 in. is 167. Since 11464: = 0, exactly 9 circles with
radius 4 in. will have the same total area as a circle with

radius 12 in. 31. The radius is 10 i in., so 20:ar(l{))2 Sk =
15 7; the area is about 15,7 in.2. 32. -t = 36,

= 144, r = 12; the radius is 12 in.
Answers may vary. Sample:
Choose a measure for the arc and
use it to solve for r, or choose a
measure for » and use it to solve
for the arc measure. 34a. Answers
may vary. Sample: Subtract the
minor arc segment area from the
area of the circle, or add the areas of the major sector

360
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and the A formed. 34b. A ., —
36[} 71'(10)" - _(ID)(IO) = ~57T 50; Agirele — Ascgmr:m =
Amrcle

o(f:

Ap=

(A sectar —Ap) = Agirge Asector T Ap =
7(10)* — 257 + 50 = 75z + 50 35. The shaded region

consists of 6 segments, and each of the central 4 is 60°, so

the related A are equiangular;

(77 = H)(B5V3)) = 6(2x - 1225V3) =

497 — 73.5V/3: the area is (491: - 73.5\/§) m”. 36.The
! area of the shaded region is found by subtracting the area

i of 2 segments from the area of the square, The area of the 2

! segments is 2(z55 + £(10)? — 3(10)(10)) = 2257 — 50),
or (507 — 100} m?. The area of the square is 102, or 100 m>.
i The area of the shaded region is 100 ~ (50x — 100), or

i, (200 — 507) m2 37. Analyze the area of the shaded
region by drawing a vertical radius in the largest

¢ semicircle. To its right is a shaded semicircle the same

| size as the unshaded sem1c1rcle on its left side. Thus, the

i area of the shaded region is 3 Lthe area of the largest

semicircle whose radius is4 m. A = -Jr(4)2 = dgr,
the area is 4z m?. 38. Let x represent the length of the

‘ radlus of the circle. Then, the area of the circle i IS X2,
i AB = 2x,and PR = 2x.Since PR = 2x, PQ = \,, or

V2, 2, and so the area of PQRS is 2v2 The area of the
yellow ngIOI] is mx? — 222, or (Jr - 7)12 The area of the
blue region is (2v)? — 2x2 = 4x2 — 22 = 242 Since

(m — 2) <2, the blue region is smaller than the yellow
region, 39. The region is twice the area of a segment.
Call the intersection points of the two circles A and B
and the jntersection of TU and AB, call X. Then AU =
TA =TB = BU = TU = 10,50 AATU and ABTU are
equilateral &, Thus, UX =5 and AX = 5V/3,50 AB =
10V/3. The area of AAUB = 3(10V3)(5) = 25V3.

So, the total area of the region contained in both circles

is 2(324 - 7(10)2 — 25V3) = 2(10% — 25v/3) =
200” - 50V/3; the area is (ZT - 50\/_) units2.

40a. oath 40b. Find the .
eo"’“ area of 3 of a
~circle of radius 10
and add 37 ofa .
- 1ot circle of radius 2.
10 ft
8 ft 8 ft
100 /2 ft
40c. H(710%) + J(#22) = 2(1007) + 4(47r) 5%+ 7=
767 = 239; the area is about 239 ft%. 41.4% . 727 =

2m; the answer is choice A. 42, A sector of 90° is % the
area of the circle, so the area of the entire circle is 4
times the area of the sector, or 4x. The answer is choice
G. 43. [2] The area of the rectangle is (2)(12) = 24;

: the area of the semicircles = 3(%}1‘ . 22) =3(2r) =
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the area of the shaded region = 24 — 67 =5.2; the area
is about 5.2 m2. 44, 180260 . 7(30) = 107; the length is
10z cm. 45. 5% « 2m(5) = 27 the length is 27 m.

46. 180.=40 . 27(36) = 287; the area is 28z in. 47. Letr
be the length of each of the 3 = sides. Then the fourth
side isn + 4. Add the sides: 3n + n +.4 = 49 4n + 4 =
49;4n = 45;n = 11.25 and 1 + 4 = 15.25;the four sides
are 11.251in.,11.25in.,11.25 in.,and 15.25 in. 48. Show
that ABCE = AACD by ASA. Then use CE = CD and
segment subtraction to show that BD = AF.Now since
vertical & are =, then £ BFD = L AFE,s0 ABDF =
AAEFby ASA.

CHECKPOINT QUIZ 2 page 400

1.4 = %h(bl_+ by = %(9)(12 + 18) = 135; the area is
135in2 2. A = 1d,d, = §(13)(9) = 58.5; the area is
58.5-m2. 3. The radii of the hexagon form 6 equilateral
A. So, the side of the hexagon is 2 - %,_or 44/3.

The perimeter is 6(4V3) = 24V/3.50,4 = H6)(24V3),
. or 723 the area is 7243 in.2. A.The apothem is % the
height, so the height is 9 ft. Then each side is 2 - %, or
6V/3 ft. The area is §(6V3 )(9),or 27V3 2,

5. The diagonal of the square is 8 yd, so each side is T%
yd. The area of the square is (‘%)2 = %, or 32 yd?.

6. The diameter is 20 in. so the radius is 10 in. The area
of the circle is #(10)%, or 1007 in2. 7. 283 - =(9)* =
277 the area is 277 m®. 8.The area of the A is 1(8)(8),
or 32 cm?. The area of the segment = 555 - 7(8)* — 32,
or (167 — 32) cmi®. 9. C = 2x(5) = 107 = 31.4; the

circumference is about 31.4 m. 10. %55 - 2n(18) = %ﬂ; s
the length is '9—2—”. ' '
TECHNOLOGY page 407

1. As the number of sides increases, the perimeter and
circumference become closer and so do the polygon area
and circle area, so each ratio will approach 1. 2a. yes

" 2b. The ratio of perimeter to circumference approaches
1 faster than the area ratios. 3. Use the formula for

circurnference of a circle to estimate the perimeter:

C = 2x(10) = 20z = 63; the perimeter is about 63 cm.

. Use the formula for area of a circle to estimate the area

of the polygon:A = 7(10)* = 100z = 314; the-area is

about 314 cm?.

i)

Check Skills You'll Need For complete solutions see
Daily Skills Check and Lesson Quiz Transparencies or
Presentation Pro CD-ROM. ‘ '
1l2l31alstledris;

Check Understanding 1. There are an infinite number
of points on A B, which is 10 units long, and an infinite

Geometry Solution Key

{ number of points on CD, which is 4 units long. The

. probability is 7, or . 2.98 = 3

ﬂ(z)z 4

0 _2
Ja. 7o =

! 0.087;it becomes about 8.7%, which is about 4 times

(3> _ 9z

greater than 2.2%. 3b. {5~ =15 = 0.196; it becomes

154

. about 19.6%, which is about 9 times greater than 2.2%.
;4. Yes; 1.4% is 1.4 out of 100, so theoretically you should

win 1.4 times out of 100.

Exercises 1. There are an infinite number of points on
. AK which is 10 units long and an infinite number of
: points on CH which is 5 units long, so the probability is-

i3 I
10 Or 3.
- ¢ which is 10 units long, and an infinite number of points

2. There are an infinite-number of points on AK

on £G which is 1 unit long, so the probability is 1—10-.

3. There are an infinite number of points on AK which

is 10 units long, and an infinite number of points on
DT which is 6 units long, so the probability is i%,-or %

4. There are an infinite number of points on_ﬂf which
! is 10 units long, and an infinite number of points on Ef

which is 4 units long, so the probability is {’5, or %

5. There are an infinite number of points on the entire

i segment AR which is 10 units long and an infinite

i number of points on the desired segment AK, so the

: probability is %—g-, or 1. 6. Since 5 and 9 are both less than
20, the letters are in the order of A, M, N, B, or ils

i reverse. So,AM + MN + NB =205+ MN + 9= 20;

MN = 6.The probability is %,’ or %ﬁ

|———@fomjemimee  The total,

3 45 6 7 8 9 10 lengthoftime
is 10 minutes

and the desired length of time is 4 minutes, so the

1 L] 1 L] [l

01 2

o probability is -1%, which is 2, or 40%. 8.The total number

of seconds for the 3 colors is 30 + 5 + 25, or 60 5. Green
{15 the desired color at 30 s, so the probability of seeing

: greenis 36%' which is 3, or 50%. 9. The total number of
seconds {s 20 + 3 + 50, or 75 5. Green is the desired

i color at 20 5, so the probability of seeing green is %

: which is % or about 27%. 10. The total number

{ ofsecondsis40 +5 + 25.0r 70 5. Green is the desired
color at 40 s, so the probability is %, which is i}, or about
| 57%. 11.7The total number of seconds is 25 + 5+ 45,01
: 755 Green is the desired color at 25 s, 50 the probability

s ’72‘%, which is % or about 33%. 12. The total number of

seconds is 35 + 8 + 32, or 75 5. Green is the desired

7

i color at 35 § 50 the probability is %, which is 1z, or about

' 47%. 13. The total number of seconds is 50 + 4 4 26,01

80 s. Green is the desired color at 50 s, so the probability
is ﬁ%, which is %, or 62.5%. 14. The total number of

! minutes in the time span is 30.The bridge is raised for 2

: min. So, the probability of finding the bridge raised is &
: or 1 15.The Alis divided into 4 = &, and = polygons

have = areas. Exactly 1 is shaded, so the probability of

: hitting the shaded A is é or 25%. 16. Let x represent

the radius of the small circle. Then 2x represents the
radius of the entire circle. The area of the sm_aller Aisw
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12, and the area of the entire circle is JI(Z\')Z, or 4x2z. So,
1 or25%. 17.The radii

divide the pentagon into 5 = A which have = areas. Two
of the & are shaded, so the probability is & 5, or 40%.
18. Since a 120° sector is not shaded, the sector that is
shaded has a central £ of 360 — 120, or 240°, So, the part

of the circle that is shaded is %, which is %, or about

67%. Thus, the probability is % or about 67%. 19. There
are 4 = semicircles, which is equivalent to 2 circles each
having diameter s, the length of the side of the square.

The total area is the area of the 2 circles and the area of

the square: (2)7z(§ Py 52, orw The shaded area is
q

the area of the 2 circles, which is % 50, the ratio of the

S?’JT
7 2
shaded area to the total area is - I 1 5 =
___'*' 287 stk 2
el
ST o
Sr+a T 4 = or about 61%. So the probability is

7 3.or about 61%. 20. If s is the side of the square,

then the area of the board is 52, The combination of
two = semicircles has the same area as one circle. The
diameter is s, s0 the radius is 5. 2. The shaded area is the
area of the square minus the area of one circle, which is

4 _
5% — gr(z) , 0T “—4~—) The ratio of the shaded area to
24 — 7)
the entire area is 42 =4 7 Z ~ 21%. So, the
5

probability is 5%, or about 21%. 21. The radius of the
entire target is 5(12.2), or 61 cm, so the area of the entire
target is z612, or 3721z cm? The radius of the yellow
circle is 12.2 cm, so the area of the yellow circle is 7(12.2)2,
or 148.847x cm?. The ratio of the yellow circle to the

enfire target is 1;‘-?2{{1” = 4%. So, the probability of hitting
MN '

the yellow zone is 4%. 22. The probability is 254 57

so M = 0.3. This, MN = 6. 23. Let the side of the

square be 2n, so the area of the square is 4n2 The radius
of the circle is 7, so the area of the c:rc[e is n?z. The ratio

of the circle to the square is 4—, or g 4, 50 the probability

of hitting the circle is §. 24. Let the side of the square
be 4, 50 the area of the square is 1652 The radius of one

circle is 71, so the area of the 4 circles is 4nr. The ratio of

the circle to the square is llhﬁl %, or &, 50 the probability of

hitting a circle is ?' 25. Let the side of the square be 61,
50 the area of the square is 3612 The radius of each
circle is n, so the area of the 9 circies is 9n%%z. The ratlo

of the circle to the square is 9‘; 7, or §, 50 the probablhty

of hitting a circle is §. 26. The desired target is a circle
having a radius of V10 in., so its area is 107. The radius
of the square is 10 in., so one side of the square is 102
in. The area of the entire square target is (IOW) or
200 in.. The probability of hitting the desired target is

éga or about 16%. 27a. The probability of hitting the
target is 1.4%, so, out of 100 tosses, the quarter would

Geometry Solution Key .

i award a prize 100(0.014), or 1.4 times. Out of 1000 tosses,

the guarter would award a prize 1000(0.014), or 14

i prizes. 27b. The value of 1000 quarters is 1000(0.25),

i or $250. They would lose 14(10), or $140 for the 14

{ prizes. So, the profit would be 250 — 140, or $110.

i 28.The total interval is 20 + 5, or 25 min. The time when

the wait for the next bus is greater than 10 min. is

immediately following the departure of a bus until 15
i min. after the departure, or 15 min. The probability is
53, which is 5 5, or 60%. 29. Each cycle is 60 5. The

i probability of facing a red light is 60%. S6, % z0 = 0.6;

i r=36; the light is red for 36 s.

i 30,

§31a-: : ; : @ ———|

3.7 .
2% = 56%

3.7 million mi?

65.7 million mi?

I it

0 10 20 30 40 50 60 startsafter
i 43 min, you cannot erase 15 min of a 60-min tape.
} ; : : : : {  rehearsal
0 10 20 30 40 50 60 ‘wastaped

from the 21st {o the 29th minute on the tape, so to erase’
¢ the entire amount, the erasure could be anywhere from

probability is 21
32. AKX = 10,50 the probability i is 8
33 7 =x = 10; AK = 10, 50 the probability is .
3 34 2.'L<9 .1‘:45 o<).<45 AK =10, sothe

29 — 15, or the 14th min, to the 21st min. The

4 . which is '45, or about '16%.

~ 2
10 »°r5

.7

, 0T

probability i 15_ a D, Or 55 20. 35.1 5x—5= D, 7% = 5;

! x=10;x = 10, which L is only one point out of an infinite
number of points on AK. The probability is 0.

36,2 <4y =3isx= é"AK = 10, so the probability is

i_1
4102,0r40 37. 0£3x+1<5 —1= ).<4

—3 = x = 12; this range exceeds the range of AK so the

probabilityis 1. 38.Ifx —6=0,or x =6, thenx — 6 =<

1.5, x = 7.5; therefore, 6 = x = 75.1fx -~ 6 < 0, 0orx <6,
then —(x — 6) £ 1.5;x — 6 = —1.5; x = 4.5; therefore,

45=x=61t follows.that-4.5 =x=75. AK = 10,50

3 = % 39. VI =y = VID
\/“' \/_ \,\/1_ — \/Z
= x = %% AK = 10, 50 the probability is —Tw,

which is \/—wn V2 ,or about 0.06. 40. Assume that the
center of the ball is heading for the target whose -

diameter is 40 cm, so its radius is 20 cm. The area of

the probability is 7'.5 4

background is 1r(20)2 or 400z cm?. The desired part of

the target, however, can be hit squarely by the center of
the ball or be nicked by just half the ball to be effective.

So, the radius of the ball increases the effective radius of

Chapter 7, page 140




the red portion by 3.6 cm. Sé, the radius of the desired
target is 10 + 3.6, 0r 13.6 cm. The area of the desired
target is r(13.6)2, or 184.967 cm?. The probability is

%2—75, or about 46%. 41. Assume that the centerof the

ball is heading for the square target whose sides are 40
cm, so the area of the target is 402, or 1600 cm?. The
desired part of the target, however, can be hit squarely
by the center of the ball or be nicked by just half the ball
to be effective. So, the radius of the ball iicreases the
effective side of the circle by 3.6 cm. So, the radius of the
desired target is 10 + 3.6, 0r 13.6 cm. The area of the
desired target is 7(13.6)%, or 184.967% cm?. The

probability is 18{2‘38” ,or about 36%. 42. Assume that, as
long as the center of the ball hits the target, the subject
will get dunked. The diameter of the target is 40 cm, 50
its radius is 20 cm. The area of the background is 7(20)2.
The strike zone of the target'is 20 cm by 20 cm. Since the
radius of the ball is 3.6 cm, height of the target is

- enhanced to 2(3.6) + 20, or 27.2 cm. Likewise, the width
is enhariced to 27.2 cm. Since the ball is round, however,
s0 are the corners of the enhanced strike zone. Each

corner is ‘1—1 the area of the circle of the ball, which is

1. 3,62z, or 3.247 cm?. The total area of the strike zone
is the sum of the original square plus the area of the four
3.6 cm-by-20 em rectangles in the enhanced region plus
4 times the area of the quarter circle of the ball:

20 + 4(3.6)(20) + 4 - } « 3.6%7 = 400 + 288 + 1296w =

688 + 12.967. The percent is the area of the strike zone

divided by the area of the target}%ﬁ%—” == 58%.

The percent is about 58%. 43. Assume that the center
of the ball is heading for the square target whose side is
40 cm, so the area of background is 407, or 1600 cmZ. The
desired part of the target, however, can be hil squarely
by the center of the ball or be nicked by just half the ball
to be effective. So, the radius of the ball increases the
effective side of the desired target by 3.6 cm at both
ends of a side. So, the side of the desired targetis

20 + 7.2, or 27.2 cm. The area of the desired target is
27.22, or 739.84 cm?. The probability is 128 or about
46%. 44a.3 + 3 > 4 and 3 + 4 > 3, 50, since the sum of
the lengths of every 2 straws is-greater than the length of
the third straw, they can form a A. 44b. 4 + §=1,

5+ 1> 4,but 4 + 1is not greater than 5, 50, since the
sum of the lengths of every 2 straws is not greater than
the length of the third straw, they cannot form a A,

44c. From parts (3) and (b), Kimi can cut from 1 in. and
5 in. from one end of the 6-in. straw. The range is 4 in.
and the length of the entire straw is 6 in., so the
probability.is %, or % 45a. Check students’ work.

45b. Check students’ work. 46a. The radius of the

target is 1 m, or 100 em. The probability is 0.2, 50 16—;’;; =

0.2:7 = 0.2(10,000); r = 46; the radius is about 46 cm.
46b. The radius of the target is 1 m, or 100 cm. The

3
probability is 0.4, s0 156’3‘” = 0.4: r2 = 0.4(10,000); r = 63;

the radius is about 63 cm. 46c. The radius of the target
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is 1 m, or 100 cm. The probability is 0.5, 50 Ve
2 = 0.5(10,000); r = 71; the radius is about 71 cm.

46d. The radius of the target is T m, or 100 cm. The

probability is 0.6, 50

is 1 m, or 100 cm. The probabilityis 0.8, s0

2
/o

s~ 0O r? = 0.6(10,000), r =77,
the radius is about 77 cm. 46e. The radius of the targel

)
Ll 18
= (0.8;
100%

: 2 = 0.8(10,000); r = 89; the radius is about 89 cm.

probability is 1,s0
! the radius is 100 em. 47.The diameter of the entire

46f. The radius of the target is 1 m, or 100 em. The
2 = 1;% = 1(10,000); r = 100;

o)
#2
10z

target is 14 cm, so the radius is 7 cm. The area of the
target is 7(7)*, or 497 em?. The diameter of the region

i having blue at the perimeteris 1 + 2 - 2, or 5 cm, 50 the

area of the blue-red-yellow region is 752, or 25% cm?.,
The area of the gray region is Agrget ~ Ablue-red-yellow =

. 497 — 257 = 24 the area of the gray region is 247 cm.
¢ 8o, the probability is 3;3—;, or about 49%. The blue and red

regions combined is Apye-red-yellow ~ Avellow = 25 —nm=
24x, so since the area of the blue-red region is the same

: as the gray region, the probability is the same. 48.The

i radius of each circle is 1 m, s0 the area of each circle is 7.
i’ There are 4 circles, so their total area is 47 m?. The area
of the 'square is 42, or 16 m2. The area of the shaded

L region is Agquare — A4 circles = 16 ~ 47 So, the

cobability is L=*Z or about 21%. The answer is
P Y 16 .

: choice A. 49. From Exercies 48, the probability of not
i hitting a circleis 21%, s0 the probability of hitting a
circle i5 100% — 21%, or 79%. The answer is cheice L.

. 2
area of circle _ x(1)

50. [2] 2rex of triangls — 3v3 OI.KG' = 60% {1} no work

shown OR correct explanation and a computational
. error 51.[4] a.%(area of circle) = Iz 287

= l;f.’;; the
area of the sector is % m?. b.Areaof A = %bh =
%(28\/5)(14) = 196"/3, so area of segment =

183',1'—” — 1963 = 481.5; the area of the segment is about

481.5 m2. The shaded area is the area of the 120 sector
i minus the area of the A. [3] one computational error OR

incorrect explanation [2] one computational error and
incorrect explanation [1] one correct answer OR a

correct explanation 52. C = 27, 20 = 27zr, r = 10;
i A =m? = x(10)* = 1007; the area is 1007 2,

i 53.5% - 7(12)* = 127; the area is 127 e

54. A semicircle is a half-circle. If the diameter is 20 ft,

i then the radius is 10 ft. The area is i}n‘rz =1x10% =

507, The area is 507 ft2. 55. Consecutive 4 ina J are
suppl., 50 4x -+ x = 180; 5x = 180, x = 36.Also,y +x =
180;y -+ 36 = 180,y = 14d;s0x = 36 and y = 144,

56. Consecutive 4 in a 7 are suppl,so x + 3x = 180;
{4y = 180;x = 45.Alsox + (y + x) = 18040 + (v + 45)

Il

180;y + 90 = 180,y = 90;s0x = 45 and y = 90.

-3 4+32+6

57a. D = (L5, =HE0) = G ) E= (533 )=

| (1,4) 57b. Stope of DE = y=4 = —%:slope of AC =

A
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l_j (___?;) = —%. 57c. DE|AC because they have the same
slope. 57d. DE=V(3 - 1)2 + (1 ~ 4)2=VZ T 5=
VI3,and AC = V(-3 — 1)2 4 (2 — (—4))2=
V16 + 36 = V32 = V4 - 13 =2V13 57e. DE =

%AC because V13 = % 2V13.

page 408

16 mm. Each side then is -1%, sod =352 = (\/i

1. Since the perimeter is 20 cm and one side is 0.1 cm,
then its opp. side must also be 0.1 cm. Thus, the sum of

the remaining 2 sides is 20 — 2(0.1), or 19.8 em. So, each

of the two remaining sides is Il—gz-‘-g, or 9.9. The area of a

rectangle with sides of 0.1 em and 9.9 cm is 0.99 cm?2.
2. Since AC is the longest side and is opp, £ B, then the

largest £ is £ B, 501 s true. Since V12 + /22 =

the 'ratio of 1 \/E :2, then I is false. The answer is

choice C. 3. For option I: The perimeter of the square is
3

4(2), or 8 cm and the perimeter of the A is 3(2 . \75),
or 6\/5 cm. Since 8 = 6\/5, option 1 is féise. So, the
answer is choice H. 4. Option I is true by Thm. 3-10.
Since the expression for determining the sum of the

measures of the interior angles of an n-gon is 180(n — 2), -

option ITis true. Option 3 is sometimes true, since not
all rhombuses are squares. The answer is choice B.

The radius is %lz, soh =6.The
base then is 2(—63-) or 4v/3, z0
A = 3bh = }(4V/3)(6) = 20.8;
the area is about 20.8 cm?2.

13. If the radius of the square is

& mm, then the diagonal is
1_6)2 -

6= 128; the area is 128 mm?2. 14. The radii of a

2

: hexagon divide it into 6 equiangular A, The apothem 7
divides a A into two 30°:60°-90° A, of which the side of
i the equiangular A is the hyp. of the 30°-60°-90° A. So,

FAYE]

the apothem is 5= and the perimeter is 6(7), or 42. The
{ area of the hexagon is Lap = %(%ﬂ)(@) =127.3; the area
! is about 127.3 cm? 15. Since the ratio of one leg to the

V32 the Aisa right A. Since the side lengths are notin  * hyp.is 12:20,0r 3:5, it is a 3-4-5 A with cach side mult.

by 4. So, the missing side is 4(4), or 16. 16. Use the Pyth.
Tho.: 142 + 162 = x4 196 + 256 = x% 22 = 452: x =
+V452 = £V4 - 113 = £2V/113; since area is positive,
the area is 2V/113. 17. Use the Pyth. Thm.: 82 + 152 =

1% 64 + 225 = x% x2 = /280 = 17. 18. In a 30°-60°-90°

A, the sides are in the ratio of 1: /3 :2, s0 since 9 is opp.
the smallest £, x = 9V3 and y = 2(9) = 18. 19. The A is
an isosc. rt. A, so.x = 12V2. 20. In a 30°-60°-90° A, the
sides are in the ratio of 11 V/3:2, so since 20 is opp. the
207 20 o203
-1y a5 -

- second largest £,x = =
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1. An altitude is the distance from a vertex to the opp.
side of & A, and the base is what that opp. side is called.
So, you can use any side as the base of a A. 2. By def of
sector, a sector of a circle is a region bounded by two
-radii and the intercepted arc. 3. By def. of diameter, a

segment that contains the center of a circle and has both

endpoints on the circle is the diameter of a circle, 4. By
def. of apothem, in a regular polygon, the perpendicular
distance from the center to a side is the apothem of the
7. 5. By def. of adjacent arcs, two arcs of a circle with
exactly one point in common are adjacent arcs. ‘

6. A = $bh = 1(4)(5) = 10; the areais 10 m2 7. A =

bh = (9)(10) = 90; the area is 90 in2. 8.4 =1pp =
3(11)(6) = 33; the area is 33 ft2. 9, Use the 30°-60°-90°
A relationship to determine the height of the trapezoid.
h6V3A =10k, + by) = H(6V3)11 + (15 + 6)) =
3(6V3)(32) = 96V/3; the area is 963 mm?. 10. The
diagonals create four right A, each side having twice the
measure of a 3-4-5 A. So, the missing diagonal lengths
are 6 ft and 6 ft. The diagonal lengths are 12 ft and 16 ft,
50 A = Jdidy = }(12)(16) = 96; the area is 96 it '
11. Since the diagonalsare L, A =1 d,d, =

3010 + 8)(6.5 + 6.5) = J(18)(13) = 117; the area is 117 em?.

Geometry Solution Key

V3 21.mzAPD = 180 - 90 — 60 = 30 22, mAC =

180 — mZAPB = 180 — 60 = 120 23. mABD =
mLAPB + 180 + m£ZCPD = 60 + 180 + 90 = 330
24. m£L CPA = 360 — (60 + 180) = 120

25. 48 . 27(4) = Zr; the length is Lrin.

26. ﬂ—_(—;ggﬂ * 27(3) = m; the length is 7 mm.

27, 35 - (8)? ~ 4(8)(8) = L% _ 33 ~ 183; the area is

. about 18.3 m%. 28. The £ bisector of the vertex £ of

120° in the isosc. A creates a 30°-60°-90° A, so its height
is 3 and the other leg is 3V/3. The entire length of that

side of the larger 4 is 2(3V3),or 6V3 cm.

$Aciete — Ap = 3672 - Y(6V3)(3) = 187 - 9V3 ~

41.0; the area is about 41.0 cm?. 29. The shaded area is.
half the area of the A, so the probability is %, or 50%.

30. The shaded area is % + % . % or %, so the probability of
hitting the shaded area is %, or37.5%. 31. %, or % of the
circle is shaded, so the probability is §, or about 16.7%.

CHAPTER TEST page 412

1.4 =1bh = 1(13)(12) = 78; the sirea is 78 fi2.

* 2. The radius of the square is 6 mm, so the diameter is

12 mm and divides the square into 2 isosc. rt. &. Each

: 2
side of the square, then, is % s0A=s2= (%) = %‘—1 =

72,50 the area is 72 mm?2. 3. The hyp. of the 30°-60°-90°
A'is 9 m., so the heiglit of the £7 is 4.5V/3 m. The area,
then,is bh = (8)(4.5 \/3) = (62.4; the area is about 62.4 m2.

* Chapter 7, page 142




4. A = by + by) = $(3)(3 + 6) = 13.5; the area is

13.5 in.2. 5. The radii of a hexagon divide it into

6 equiangular &.The apothem divides a A into two
30°-60°-90° A whose hyp. is 4 ft. So, the apothem is 2V3.
The perimeter is 2(2)(6), or 24 ft. Thus, A = %ap =
1(2/3)(24) = 41.6; the arca is about 41.6 [¢>. 6. The
perimeter is 6(6), or 36 cm,s0 A = %ap = %(7.2)(36) = 129.6.
The area is 129.6 cm2. 7. Use the Pyth. Thm.: 72 + 112 = 2%
49 + 121 = x%x% = 170;x = V170. 8. Use the Pyth. Thm.:
¥2 4132 = 155 4% + 169 = 225;5% = 56;x = V56 =

V4 - 14 = 2V14. 9. In an isosc. rt. A, the side lengths
areinthe ratioof 1:1: V2, sox =y = -"% 311—2\"/2".‘

10. In a 30°-60°-90° A, the side lengths are in the ratio
of 1:V3:2,50x =—1\~/2——3~ =4V3andy = 2(4\/3) = 8V3.
11,122 2 92 + 10% 144 2 81 + 100; 144 < 181, 50 the
Adsacufe. 12. 172 2 8% + 15%,289 Z 64 + 225,289 =
289,50 the A is right. 13.10% 2 5% + 65100 2 25 + 36;
100 > 61, 50 the A is obtuse. 14.The ratio of the length
of the longer leg to the length of the shorter leg is V3:
1. The ratio of the length of the hypotenuse to the length
of the shorter leg is 2 : 1. Find the length of the shorter
leg first, then use it to find the remaining fengths.

15. m£BPC =90 — mZAPB = 90 — 50 = 40
16. mAB = mLAPB =50 17. mADC =360 — mCA =
360 — ms CPA = 360 — 90'= 270 18. mADB =
360 — mAB = 360 — mLAPB = 360 — 50 = 310

19. % - 2xn(5) = 1gozr; the length is 130’13 ir.
20. 398_0 - 2(3) = 1.5m; the length is 1.57 em. 21.The

ceritral 2 of the shaded region measures 180 — 80, or

100,50 A = % - 7(6)% = 10z, or about 31.42 m>.

two 30°-60°-90° A whose hyp. is 7 ft. The height then is
3.5 ft, and the longest side of the isosc. A is 2(3.5 V3 ) or

Geometry Solution Key '

{ 7V3 1 So, A

— 120

360

cx(7P - 4(7V3)3.5) =

. 380, _ 1225v/3, or about 30.10 ft. 23. Check studens’
work. 24. A = A/_\ + Ascmicirclc = %(12)(12) + %3(6)2 =
72 + 187; the area is (72 + 18x) cm?. 25.4 =

L A Agirge = (6 +3)(6) — m(3): = 54 — 9r; the area is
(54 - 9m) m?2. 26.The gates go down 3 times per hour for
i .3 minutes each time for a total of 3 - 3, or 9 min each hour.
Since 60 min are in‘an hour, the probability is Egﬁ’ or 23_0.

STANDARDIZED TEST PREP _page 413

1. From the last sentence in the first paragraph, the

i answer is choice B. 2. Solve the equation wire length =
i QP+ QR+ RS for QP.The answer is choice F.

¢ 3. Solve the equation AB = TP + CD + VSfor 1P,

i using the fact that opp. sides of ‘a rectangle are =.The

: answer is choice C. 4. Though QT isa leg of a rt. A,

! nothing can be determined about the measures of either
i of the other two & of APQT. The answer is choice H.

i S5.Subtract QT from CT, which must be done to solve

i for CQ in choice D. The answer is choice D. 6. By

i symmetry,since ACTP has 4 rt. 4, then IYBSV also has

i 4rt. 4,so the quadrilateral is a rectangle. 7. Mark two

i level points on the wall where you want the top corners.
i of the picture. The wire is divided into 3 sections that are
{ 10in.,14in.,and 10 in. long. The A formed is a 6-8-10 tt.
i A.The horizontal distance from the corner of the picture -
: s 8in. and the vertical distance is 9 — 6, or 3 in. From the
! two points, measure 8 in. towards each other and 3 in.

i down. 8. Mark two level poinis on the wall where you

i want the widest part of the mirror. The wire is divided

! into 3 sections that are 9 in., 10 in. and 6 in.long. The

: A formed is a rt. A whose hyp. is 9 and horizontal leg is

: 22-10 o §in. By the Pyth. Thm., the distance up from

2

: each point is about 6.7 in. So, from the points, measure,
22 The 2 bis. of the 120% vertex 2 of the isosc. /A creates

6 in. towards each other and 6.7 in. up.

.Chapter 7, page 143




