Chapter 11 AREA.

Pages 513-515 " (Section 11.1)
1 g Areaoffigure = sum of areas

6

‘164

Aj=6.14=84
Ag = 5(14-9)

A= 5(8)=25.
Ag=T7 14=98

Tatal A = 84 + 25 + 08 = 207

b A;=8.3=24.
Ap=12.3 =36
Ag=9.2=18

Total A= 24 + 36+ 18="18
¢ Tolal A=10-8=80

A=125.6=75sq¢m

Az

L As

x=15. A=bh=15.8=120

b P=2x+2y

40=26)+2y 28=2y

A=14.6=84

5 48+6=48

base = 8 mm

aAD=52 ¢
~ 192

AD—12

AD=144

Pbxi2=10 4
10

:x=‘-“

R
“x =52
A[:]- = g2
A = (5V22
AD = bo

a A[::] = bh
A:’ =7-12
AT =84
84420104

b A[:; = bh
AD== 4.9
Ar—y'=36

36+ 12+ 54 = 102

S'ectio'r:i 111 -

4=y

. & InA, use the Pythagorean Theorem and

b 62+ 8% = diagonal®

. diagonal= 10 nmm

w
£l

8 =

52 e Soaside

2

5

7

‘g2

o

A =
Amy =

s a

31

9

perimeter = 4(9) = 36

AT

bh

A: = 5-‘4
AD = 20
AT = 0-6))
A =34
Al:l = 12

i Ay
A

. .Am

g2

92

81

bh
6.9
54

e A =bh Ar—j=bh
A =20-10 Ar—=14-8
‘ A[:':] = 2080 AE = 84
200 -84 =118

7 a 2%2+s5ide?

1

4+s5ide? = 29
side? = 25
side = B

A =10

H

8 aAr =20-w A[“__]

160 = 20w 100 = 10-x 100 =
5=w 10 = x 25 = ¥
A[::j =8.%
106 = 8.2
125 =2

b perimeter = b+b+h+h
per = 20+20+5+5=50
per = 10+ 10+ 10+ 10=40
per = 25+25+4+4=58
per = 8+8+12‘5+‘12.5=41

¢ The square

9  Areas of the top and bottom are =. (symmetry)
20.-4=80
Area of the middle part, height =26 -4 — 4 =12
base=20-6-6~=8,A=12.8=96
Afbepm = 80+ B0+ 96=256sqem

11 Let 5x = base

10 A = 34.16-=-30.12
= 544 - 360 . 8x = height
= 184 sqem A = bh
' 185 = Bx.8x
135 = 15x%
9 = x2
x =35
base = 5-3=16m
height =

3.-3=9m

12 All cides of a square are =, so each side = J64 or 8. Mdpts
divide these sides so each seg is 4. All corner Asg are =,
In AAMP, AM = 4, AP = 4, AAMP is 3 45°45°90°. and

MP = (AMV2 = 442, A 44 g
AD = 32 =% 14
Ayop = (@V2)R : e

Anpeop =

16(2) = 32 -
Perimeter = MP + MN + NO + PO '
Perimeter = 4v2 + 4v2 + 4\2 + 442 = 1672

(/28 b semiperimeter = 2+5=7

4 Rectangle must be a square,

0-x A|:1 =y 4

‘.._/.n__“‘
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18 A—jromn =136 x 8=288, A:]AEGT =288+ 6 = 48,
Thus the width of ] ABCT = 6. The coordinates of A
must be {24 — 6, B) or (15, 8).

14 AE:i =bh Ifarea= 72 and the dimensions are whole

numbers, possible dimensions are 1 by 72, 2 by 36,
3by 24, 4by 18, 6 by 12, and 8 hy 9.

. #correct
Probability = possibilities
4 3 12 2

4 $oped = iene i 832 _2
3 = first choiee; E= second choics; S ETETE

15  8(Bx+4) = 84 Sbx+4) = 124
40x + 32 = 84 40%+32 = 124
x= 13 x =23

Therefore, 1.3 < x < 2.3 in order for the rectangle to have

an avea between 84 and 124 sq mm.

16 s ofnpolygon = (n—2)180) A
25 of hexagon = (6 —2)180 b (l; B
25 of hexagon = (4)180 = 720
In a regular hexagon each L =7—§9= 120
LABC=120-90 =30 '
(Draw AC 1 to BD), LACB = 90°
AABCis30°60°90°A  AADC =AABC by HL
. AC=3@AB) CB=AC@V® DU =05by CPOIC
) ac=fam cB=63 DC+CB = DB
AC=8 6Y3+6V8 = DB
1245 = DB
Al:j =hh
A3 =012V3)(12) = 14443 = 249.4
17 The width of each stripe is %g =3.
The area of the red = 4 short stripes + 3 léng
= 4(39 -8} + 3(65 . 3)
= 468 + 585 = 1053
1053 27

The area of the whole flag is 39 . 65 = 2535, 80 s = 5r -
-gof the flag is red.

Pages 519-523  (Section 11.2)
1 a Ap=5(22X18) b Ay =5017012)
 Bp=3.-396= Ap=(1T)6) =
198 sg mm
o Ap=3(7X10)
Ap=(T)6) =35

102 sq cm

7 2 A, =1bh
o~ Lys
( . AA=§(15)' 16
! A, =(185) 16 =120

8 a Ar—]=hh Ay =5bh)
A =7-3=21 Ar=30-9
Ap=3@8)=14
21+14=35 '
b Ay =39 12) *E = 92+ 122
Ap=3(108)=54 x? =81+ 144
x® = 085
x=15
Am:x- 6
Ar=15-6
Aj=80 54 +90= 144
4 21 = naw
21 = L(alt)
6 = alt
B Theheight=6  (3-4-54) 6 Ay=bh -
Ap=3bh Apy=17-11=187
A, =3(16.6) '
Ay=8.6=48

7 42 = (base}3)(+ each side by 3)
14 = base

8 a Since the rt A is a 30°60°90° A  h = 8.
Ay =1bh
An =5(7)8) =28
b A =5(10)(12) = 60

9 a AABCis a30°60°30°A, so

AB =3(AC)
AB=$(12) CB=(ABNWS A, =;BH
AB=§ CB=6V3 Ap=36\8-6)
Ap =1368)
AA =18Y3
b AABC s a 45°45°90°A. '
BC = (ABN2Z
122 = (ABWZ Ap =5 h)
12 = AB Ap=302.12)

Ap=301440)=T2
¢ AABC is equilateral and equiangular,

Each £ = 60°

Draw alt AD, Ay = %(hh)

In AADB, shorter Ap= %(12 -6V
leg = 6 and alt Ay =7(12V3)

is opp 60° £, 50 alt = 643, ' A.ﬁ =36y3 -
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10 & height = 5v3 b height = 4VZ 18 a Apgr=1012) b 90 =3 (PSIRQ

(30°60°90° ) - (45°45°96° A) AppgR="90 , 90 = 3(10)RQ)
A =bh . Ary = bh 30=5RY -
= 20.5V8 = 1542 ' 18=RQ ‘
= 100V~ 173.2 = 60VZ =849 ' i

19 a Draw alt AD, AADB = AADC (HL}
BD «DC (CPCTC),DC =7
(7, 24, 25} Pythagorean friple, s0 AD= 24

1l a Aj=hbh AA=%bh
AC=10D =10 Ay =3AN =14

Total area = 70 + 14 = 84 Ay =3bh A

b Ar—7=bh An=3bh Ay =5010020) ;
A]=18-8=104 A,=3(-8=12 A, =130)
Total area = 104 + 12+ 12=128 A, =168
12 Ay =3bh , A = 5(40)9)
Ap =501)8) Ap =3(360)
Ap=44 Ap=180
¢ AABCis a 45°45°80° A B c
18 ALT3=4p Ay =gbh AC = ABVE An = 3bh J
Arj=bh 48=38h) 18 = ABVE Ay = 20ROV
AC}=6-8 48=4h _ 92 = AB  Ap = j2)=81 i
A—=48 12=h
20 Each side is 15. By drawing an altitude, a 30“60‘590° Als }
14 All of the As have the same base and the same height, formed, so the altitude is~12§ 3, {
therefore the same area. A 551(15)(1_25'{3‘) e 3
1 =3f§\f§ sq meters < ‘? l

15 Ar— =bh A, =3bh g

i
A—=17.10=170 A, =2(17X(10) = 85
— 2 =z(17X10) 21 & Longleg of a 30°60°90° A is 33.
Total shaded area = 170 -85 =85

e

A7 =bh {
A = (14)3VE) = 4248 = 72.7 !
16 Let3x = the base b The height of a 45°45°90° A js ] ;
2x = the altitude : {
A i hﬁ:ig A~ =bh [‘{ ;
AT 2 ; |
h == = (17¢5V2) :
48 = 5@x)2x) ' V2 A
48 = 32 h = 5V2 Ay = 852 = 120.2 a
16 = x? "Fhe base = 12 exBi8l= 112 Ap = %bh {
x=4 ~ 'The altitude =8 2464 = 280 Ay = %(8)(15) ‘\‘ '
i
2 = -
1 1 1 = 225 = 60 Aﬂ = AA+AA {s
17 A, =35(bh) Ar—}=bh Ap =5(bh) =15 Ar = ey Ay = 60460 i
Ap=i(6-8) Ar]=6-5  Ap=3(12.5) = AT 2
e A2 Ay = 60 A = 120 i
Ap=24 A—]=80  Ap=30 ‘ A ‘

24 + 30 +30 = 84

A]argé&- =% (bh)

Algrgos =38 +5) - 6+ 12)

AlargeA = % (13- 18)

AiargeA = é (234) . .

AlargeA =117 . ) ' e
A of shaded region = 117 — 84 = 33 . , ! :

168 Section 11,2
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- 22 a Inanisos £rap, any

upper base 2 supp any
lower base £.

. Draw alt FY. AFYDis a
YD = (FD)
YD =3(6)=3
A=1ik-h)
Ap =303 38)
EAE)

M=o

X
£X =D =180-120 =60

N___.___
<= hai

30°60°90° A
FY = {(YDN3
FY =33
AL___J =b-h
Ar]=10-3V3

A3 =30V3

Areas of AAZX + AFYD +[_JAZYF = Agap.

9*!_

b Draw alt BE and CF
AABE = ADCF
AABE is a 45°45°90° A,
AE + FD 14-8
AE+FD = &

AE = 3
Ay=3(0-h)
Ap=3(3-3)=3

Areas of AABE + ADCF +

i

¢ Draw alts BX and CY

2B 308 = Ay

39V3 = At_mp
A E F b

AE = TB (f 4\ then A%)

AE::] =b-h
Ar=8.3=24
[IEBCF = Avyap
242424 = Aoy
33 = Ay
B -

]
i
]
]
!

X

ACYD is a 30°60°80° A b
=3CD)  YD=CVOB)  Ay=it.h
=3016) ¥YD=8\8. =3@3.8)

CY=8 - Ag=327
=bh '

Ag = (12)(8) = 96

ABXA is a 45°45°90° A, BX CY BX=8,BX =A%

(Ifﬁk then £%)
A=t B)
=3(8-8)=82

Arcas of ABXA + ACYD +[IBXYC = Ay
32+ 328496 = Ay,
128 +32V3 = Aggy

23 Ay =1bh yaisha & g
1
=3(6)4
5 (6)(4) L,
A.& =12 p ! 5
\L \C/ x-axis

24 a By Pythagortan Theorem, b Ay, = ‘%_b +h :
theotherlegof the Ais 48, 336 = 3(50)h
Ay = oo 336 = 26h
Ap = 304810 b= $Porisl
An = 336 '

25 a AZ =¥ (in a 7 opp sides are =), so XY = 8
(9% + (YP2 = 82

16 +(YP)2 = 64
(YPY = 48 )
YP = 443

Since the sides of the A are 4, 443, 8, it mustbe a
80°60°90° A with £Y = 30°. In a 27 opp Zs ave =, 50

mLA = 30,
b Apy=bh A =bh
A ={(8)(6) =48 Ay = (AX)(4)
48 = (AX}4
12=AX
26 A, =3(12X5) = 30
30-4=120 (4 = As)
Apy =120
Bide of A = 13 (Pythagorean triple)
13-4 = 52 '
Py =52

27 a Let 2x =length of side

A=30.h)
Sﬁn%-zx-xﬁ
0\F = B , x3.
9=x2 X X
x=3

Since each side is 2x, length is 6.
b SinceA = ib-h)

. 515
o B
Az i 3
28 LCAB = 180 - (120 + 45) ' B
LOAB = 180 - 165 . yap
LCAB=15 A

Extend CB and drop a 1 from A to form rt AABD,
- /DCA=180—120=60°

ACDA s 2 30°60°90° &

DO = 3(AC) DA = "(DCWB ZDAC+ZCAB = /DAB
DC = 58 DA= 43 30° + 15° = LDAB
DC= 4 _ _45°"=. £DAB
ADAB is a 45°45°90° A -
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BE = DB GE A\ then £X) and DB = 43

CB = PB-DC Ay = 3(B-h)
CB = 4)3-4 Ay = SANB4YE - 4)
1
Ay = 3(48-16V3)
Ay = 24-88

20 A L forms a 30°60°60° A, soh =1,
"Apy=bh

B
AE =20 ‘BF 50 25

”
IR
-

80 Square, because length and width are the same.

31 In akite one diag is L bis of the other, B

IfBD = 10 and AC £ bis of BD, then A @C
BX=5XD=5. D

In a kite 2 distinct pairs of consecutive sides are =.
AF = AD, BC = DC proving AABC = AADC by 888,
Apsnon =244

Aancp = 2(%)(13 -h)

Aapcp = 2G)(24 - )

Asncn = 2(GX(120) = 120

32 Perimeter = 154

Semiperimeter = 77 T
Let x = one side Y!o ]g_/%\"
77 % = other side —

Area=b:h
10 and 12 are both altitudes.

Since ares is the same using either altitude or side, set

them equal.
12x = 10(77 -%) A=b-h
12x = 770 - 10x A =12.35
22x = 770 A = 420
x = 36

83 a Aaarp + Bamrc
i 1
= gxhy +3xhg
= Lxthy+ by
%xh = %Area of Rectangle

So ApAPB + Appep = area of other ';- of rectangle
I Yes )
¢ No, because in trapezoid, opp sides are not necessarily

=, Also, alt to nonparaliel sides are noncollinear,’

Pages 525-527 (Section 11.3)

1 -a 5(11+15) b 3(11+ 15)
4(26) = 104 $(26)
area = 104 median = 13

168 Section 11.3

2 a A=%(b1 #ha)

A=$(12+13)
A=3(25)

A=75
bA=M-h

As12.6
A=T2

a M=10+by
M=36+15)
M=3(21)= 105

Areg = %(8 +22)
h
136 = E(SO)

270 = h{(30) -
h =29

Middle pole is median,

M =-;-(b1 +by)
M =330+ 14)
M=1044) = 22 feet

¢ x=6because {3, 4, 5)

A =‘2l(b1 + ba)
A=fm+1n
A=3(26)=78"

4 A=y +by)

A=F@1431)
A=6(52) =312

D Apap=M-h
Atmp =(10.5)7)
Atrap =735

A= %(bl + bo)
130 = 2015 + by
130 = 5(15 + by}
130°= 75 + By,

by = I1- _

n

VN

{
a9-22=198

area of rectangle = 198

total avea = 198 + 198 = 396
b areaof A=3(8-12)=48  [Altis 8 because (3-4-54)]

area of trapezoid =?§(8 +12)3 = 30

total area =48 + 30 =178

area of trapezoid:= 198

a Alsa30°60°80° A . b The top trapezoid:
2x =8 ‘ Aa'%l{b]_-l-hz)_

the short leg = 3 - a=fa0+16)
the height = 3v3 A=$@0) =65
bg=T+3+3=13
A =1§l (by + by The bottom Erapezoid:
A=-3—2\§(7+ 1) A=§(b'1+hz)

, A:-?‘-%(—m—’ a=fu6+0)
A=30\3 : A=5(20) =50

Tot:,al area = 65+ 50=115

102 + 1411 =(18)11 = 198




9 M= 3(by+by)
17 = (10 + by

17=_5+b2
b

12=§

24 = b

Wald= 208+PQ. b 2= 00w

14 = 94+5PQ 25 = 5-h
5= 3PQ height = &
FQ = 10

¢ height of APQS = height of trapezoid PQRS
height ot' trapezoid = &
& area = 2(10 +18)5 =70

11 Find area of square, subtract areas of trapezoids.

A= g2 - The height = 4 (3-4- 5A)
A= 13.13 . Sothe A = ‘—(bl'!-bg)
A = 169 A= "'(7+13) 40

The area of the shape is 169 — 40 - 40 = 89.

12 If the upper base = x, the lower base equals

b2 = 35-(8+7+x) Aprgp = 12_10’31 +bg)
35-{15+%) Aprap = K20 x4+ %)
35~ 15-x Atrap = 20} = 50
= 20-x

If

13 10x+2x+5x+5x
22x =
X o=
helght 3x  (3-4-5a)
aren = 2(1)1 +bgih
area = 5(4 + 20)6

area=12.86=72

R

14 Each height ig 6. So the bage of the A and top rect iz 16
(3-4-54). ‘

The 1A of the A is: The area of the rectangle;
A=zh.h A=b-h BT }
i fELE,
A=%(18 . 6) A=16-6 et \3'324
A=48 . A=96 °E_S’T°f‘ Z, ll

Since all sides of trapéznid are {l to all sides of A and
height is the same, nonparailel sides =. The area of the
trapezmd is:
-'-"'(l:u +ba)
A =§ (16 +32)
A=3(48) = 144

The area of the bottom rect is: -
Azb-h
A=32.-6=192
The total area is; 48 + 96 + 144 + 192 = 480

15 AAJFF = AAEF beeause it A"
is_the STA fﬁed :l?ﬁn' g it E
KB = AF = AgF = A;F (in
an isosceles A at lenst 2 sides B Ay ¢

ave =), A0 = Az_D (alts of the

same A), 80 BF igg the way

between AzAy and is also the mdpt of AB and AC

So, EB = A and FC = AF. If AjA; is an alt of AA;BC
and AB = AT because the A Is isosceles, then AA;BAy
AA;CAy by HL, BA; = CA; by CPCTC. Using Midline
Theorem, EF E%(_]3—0—). EF = BA; = CA;.

AAGEF = AMEF = AEBAg = AFCAg by 5585.

Since the area of the trap is 12, and the area of each A
inside of it is equal, then the 3 As inside—AAEF, AEBAZ,
AFCAg--all have an area 3(12) 4,

AMEF + AASEF + AEBAy + AFCAg = Area of AA;BC
4+4+d+d=Areac16 C '

16 Let 4x = alitude (3-4-5A)

1
aren = (b +bolh .

245 = 3(8x + 20)4x a5 e 1 \o
245 = Bx. 4x Lomiaciony
945 = 20x2 o
49
=7
_ 7
X=3

aliitade = 4x =4 .= 14
perimeter = 20x =20 - g =70

17 a Ifthe hyp of the 30°60°30° A is 12, then
. Y

2x = 13
x =6
3 = 63 F Y s»@
If the long leg of the ofher 30°60°90° A is 6, then
X3 = 6
6

X = 23

V3
X = 2‘\@
and the hyp =2x or 443, That makes 3Y3 as the

remaining portion of the base.
A ="§(b1 +by)

m§(3vr§+ 643 + 5v3)
A =3(143) = 4243
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b Kthe hyp of the larger 12
30°60°90° A i3 12, then
=12 ocbd /g
X =6
= 6\3
If the hyp of smaller 30°60°90° A is 6, then
2x = 8 - -
x =3
x3 = 38
‘ height = 345 and bases = 12 and 6.
='1"1 (by +1g)
\E

-“‘“—“(12 +86)

_\!5
A= 2—{13)

548
A:-:T
A=973

18 IfX is the mdpt of AT and P is the mdpt of DB, then using
Midline Theorem XP = —(bg)

I X is the mdpt of AD and @ is the mdpt of AT, then using
Midline Theorem XQ = 51 (o).

PQ=XQ-XP '

PQ =5y ~5)

b1 b
PQ= 12 2

19 a Aofa=1b.h b

Atrap=AA1+A

: Ah.ap..zblh +3bgh - =
Am,p =3hby +by)

b A:ﬁxh+2yh+b2h LT}
A—zh(x+hg+b2+y) h
butby=x+by+y
A=3hlby +by)

20 Slope of M = =0

d+a b

-0
0—0

2¢—2¢
Slope of'P_'_2d %= 0

So, MN 1 P& 1 TR,
MN=d+a-b;PA=2d-2h;TR=2a
. 3(PA+TR)=d+a-b;SoMN =1(PA + TR). |

Slope of*f‘«R. =

Pages 520-530 (Section 11.4)
1 A=idpdy

A=5(6)20) = 60

170 Section 11.4

b

A =-%‘ (8)(14) ‘e Oneisos A is equilateral so
A=56 - the remaining side (other
b Rtais (5,12, 18) diagonal} is 18, FEY
Pythagorean triple. =3(16)(20) = 160
A=d101n =85
20 = 5(BXdp
20 = 4dg
5= dy
To find remaining segs: 6, 8, 10 (34-5A)

8,15, 17 (8-15-174) = 3(16-21) = 168

a 24x? = 252 b Arhombusisar’,
49 +3% = 625 A = (25)(20) = 500
¥% = 576
x = 24
A = (48 14)= 336
In a kite one diag is the 1 bis of the other. AC 1 bis BD,

BD = 10 so BX. = 5. AABD is an isoscles vt A (45°45°90° A).
£ABX = 45°, so AABX is also a 45°46°00° A, AX = BX,

AX =5 Inrt ABXC,BX =5,BC=13and (5, 12, 18)is a
Pythagorean triple, so XC =12,

A=3[(AX + XC) - BD] ' £ ™

4 i
A=§[(5 +12). 101 A AL c
A=3(17.10)=85 N7

b

Alf to hypotenuse of rt A is mean prop between seg of hyp.
¥ =9.4
x2 = 368 A= "‘(13 12)

x =8 A= 78

In a 30°60°90° A when 2x =10, x = 5; x8 =53

A=3(10 . 103) = 50V

a AI 1(4)(4) 8
(12)(3) 18
b Area of OBD ={12 x T)— (8+18+28) B4 -54=30 .

A = %(sx'nazs_ |

et ot 1 e = st




10 AC =18, BD =24
In a thombus the diags are 1. bis of each other, so
AL=3(AC) LD = (BD)
AL=3018) =9 LD=j(24)=12
" AALDisarbA (diagsare 1) ALL=3.3
LD =3 4(3, 4, 5) is & Pythagorean triple,
50 AD = (3)(5) = 15
A = b h. A rhombus is a parallelogram, So
A = (b)) also, A =%(d1)(&2)
A = b-h=}{ddy)
A = (ADXB) = F(ACXBD)
15h = $(18.24)
15h = 218 _ ~

11 Find the area of each A formed,
i ! 1 1
A=2wy+2xy+2xz+2wz
A.—.%[y(w+x) + z{w +x)]

A=ilw+aly+2)

12 Find the area of each A formed—--APQS and ARQS.
A =total —unshaded
A=dytx+h)-2yh
A=3(x+h—h)

A =%xy
Yes, it holds true.

18 AD = BC, AB = DC (In al__Jopp sides are =,) so
AP = BQ (Subtraction} AX =58 = DY = ¥C (x and y are
mdpts of = sides) AXBQ = AQZE, AQZY = AYCQ (HL),
AXQY = AQZX + AQZY; XBCY = AXBQ + AYCQ +
OXQZ + AQEY

1 A48
Apsxqy = 3 Axnoy | 1
In the same way: T
A 1, P Q
AXPY = 3 AXADY * %
DBy ¢

Axqyr = Aaxqy + Aaxry;
ApectABCD = AXBOY + AXADY

Apxqy + Axxey = % (Aypoy + Agany)

Axaye =3 (Aancp) '

Pages 533-536 (Section 11.5)
1
1 Ayegpaly = 58P
A=33.20=36

5 a Thea formed is a 30°60°90° A,

oA 2 ;
2 a A=%‘\I§ c A:%“E SR -
An%g 3 ‘ A:% 3 ' ;
A=9V3 A=16\3
2 2
b A=T3 aa=3+3
493 (29323
A=y A=y
. A
3 a AEDB is a 30°60°30° A, A
SoBD = 643 . e
and BC = 2(BD) Bogn =g 3
(1243)2
BC = 2(6v8) Aega =T\I§ |
BC = 12V8 Agga = 108V3
%
b BD =43 Aggr =g \3
(882
BC = 2(BD) Agqa="4 8
BC = 2(443) Aggp =18V
BC=8V3 .
5
¢ BD= 3‘\"5 Aqu =7 3
- (6B
BC = 2(33) Aggp =4 VB
BC =63 hogn =213
. -'5‘2
d BD=6 Aggn =533
(122
BC = 2(BD) Bogp =73
BC = 2(6) = 12 Aggp =36V3
1 1
4 2 A=zap ) C A=§ap,a=6
6
=36,a=3V8 ° LP=—
Y asz 2=
1 ' 72 723
A =5(3V3)36) LRl 243
A=54/3~935 A=2(6)(24VB) = 7248 ~ 124.7
b A:%ap d A=§1ap,a=8
8
a=4V8,p=48 Lpa—
’ =T
1 96 _96\8
A =5(4\B)48) "5 8 " 328

A =963 ~ 166.3 A=3(8X32v3) = 128v3 ~ 221.7

hyp is 12, side opposite

30°£ 86,2k =2 6= 12,

A sideis 2x or 12.
b I side opp 30° £ is 6, then side opp 60° £ i5 6v3, 50 the,

apothem is 83. T ‘
c A =§% a-p

A =3(6\B)(I2)

A=}(132V3) = 216V3
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6 a Apothem is B! -
AXBC 15 a 45°46°00° A and XC = 5, so BC = 5.

BD = 2(BC) p= (B} A=da.p
BD = 2(5) p= (1014 - A =3(5)(40)
BD =10 p=40 A =100

b Apothem is 12,
AXBOC iga 45°45°90° A and XC = 12, 50 BC = 23.

BD = 2(12) p=4(BD) A=3a.p
BD =24 p=424 A=Lasyee
p=96 A=576
¢ Sideis 7.

Asqare =52 = 72=49
d In & square, the diagonals = and
A=3(d; - dp)
A=3(10. 10)=50
e Radius is half the diagonal. So diagonal = 12
A =—21'd1 ~dy)
A=3(12.12) =72
f perimeter = 12

er
B =PZ— Aequm'e = g2
BD=-3 Asguare =329

7 Area of square = 52 = 36, side = 6, p = 24.

A=jap
36 = j(a-24)
36 = 12a
4 = 3mm
2
8 A=
VB km? = 3742
36v3 km? = 243
36 km? =6 a=6 km
3 XE=radiusof©=9 . F\D
XE =apothem = 9 . Qlj £
FXED is a square, C
DE=XE; DE=9
2DE) = DC 4DC) = p Aregpoly = %a P
2(9) = bC 4018) = p Aregpaly = 3(O)72)
18 = DC 72 =p Arog paly = 324

10 A 30°60°90° A is formed. Radius (6) is the side opp 30° 2,
" so side opp 60° £ is 3V8. Side of equilateral A is 2(343) or

63,
—@ ={£l@«!§=z7v’§

Ay =

172 Sestion 11.5

11 'Fhe radius is the apothem, It forms a 30°60°90° A and if

x‘\]gm 12
1z
T3
12y V8 _
= (@) vat®

Each side of regular hexagon is 2x or 8v3. The perimeter

is 6 - 8v3 or 4843,

L
A=3a-p
A=$012.4843)
A= 483 = 2888

V]
12 a A=%«J§

2
A___%\;g:%@

b XE="7;
FXED is a square.
DE =73 4DC) =p
DC = 2(DE) 4(15) =p
DC = 2(7h 60=p
DC =15 '

A=—2la p
A=}zhieo)
A=925

¢ Areg hexagon can be divided up into 6 equilateral As.
2
A=6 %x]ﬁ)
2
A= 6(%@)
Ao 6(49;’97] L)

2
' b3
1Ba A=s2 b A="8 cside=3
2
121 = g2 3643 = %xf‘g‘ side = 4 em
2 3
side = 11 86 = " AB0°60°80° A
A= -21-a-p 144 = g% is formed so
121:%:1-44 s = 12m azZ\fgcm.
121 = 22a A=ta.p
a =5} 36v3 ='1a- 36
-
a:2wf3"m
14 A=i
= za-p
1
64 = 5(4.p)
128 = 4-p,p=32

P

\‘_\\-(‘ /i




o rectangle is 6v8. So
Y .

15 a ABOD is a 30°60°50° A,

2
OD=6 A=TV3
)
;. BD=8 A:il-zf—)\,@
BC = 2(BD) A=1084F B

BC = 28Y3) = 1243
b ABEX is # 45°45°90° A .

A=3(6V2)(48V2)

BE = EX=6V2
BC = 2(BE) p = 4BO) K=ga.p
BC = 2(6v2) p = 41242
BO = 1242 p=48y2 A=288 -
¢ Ahexagon can be divided into 6 equilateral As,
. 92 \;—
A=6 v 3

A=6(*2N7)
A = 6(36v3) = 216V3

=

A of reg polygon =%a- p;a=6, side.-:4\l§, p=243

A of large hexagon =§1{6 . 24\1’5); 72{37;

ac 3‘\]5, side=6,p=36
A of small bexagen = %(3\!5 - 36}

) A of small hexagon = 5443

5433 _

3
Ratio of areas of 2 polygong = ———==-=
ROVERE = reE 4

17 a Aghaded reglon = Asguare — AA

Aaq=52
Agy = 6-6=36
ud
A o —
a4

AA = %‘VE: 3
© Aghoded region = 38 “9'\1'??
b Ashaded region = Apo]ygon - AA
In a 30°60°90° A if x = 3, {3 = 33
Apay = %a 3
Apaly = 3(3VE)(36) = 5443

Ap = 3b-b,h=3,b=6V3 (30°60°90° A)

Ap = 33X6Y3) = 9V3
BA, =213
¢ The A formed is a 30°60°90° A, If2x=6,x =8
w3 = 848.
Sinee the alt is the bis of the

and

larger A, the length of the

,f Arectnngle =h-.h

A= 6-8V3=36y3

18 1f the figures are numbered consecutively from 1to 6,
(1—scalene A, 2—equilateral A, 3—kite, 4—square,
5_-regular polygon, and 6—regular hexagon):

a1] ]- » : 1 2 I'Dmsﬂlaiu!!!g :! »

1,2 1,3 2,3
1,4 2,4 3,4

1,5 2,5 3,5 4,5
1,6 2,6 3,8 4,6 5,6 P=gi=

2,4 2,5 4,5
2,6 4,8 5,6

iy

19 a A= %ap
A = 15X60v3)
A = 450\3
b A= %ap
3243 = jaB)l2x
33 = 63243

18 _ .0
4

X ==

V3
¥ = 4
span = 2(x3) =8
c x‘\’.‘? = ';' {apothem)

Bass
a=xV3,

side = 2x,

p=12x

"“

i

o ey

20 a Inthe shaded A (45°45°90° A)

10 = xv2
e
2

x=5wr2-

Since the apothem is b + x and x = 5v2, it is 5 + 5Y2.
b Apu]ygon = %a -p i
A = 315+ 543) - 80]
A = 5400 + 400¥8) = 200 + 200V

21 a Problem 20a shows that the
apothem of the octagon is
5+ 542,
diag of square = 2(5 + 5v2)
diag of square = 10 + V2

a = 15, side = 10v3, p = 603

o

{The diagonals are = and are 1 bis of each other)

1
Agg=3d; - dy
Agq =3(10 + 10v2}2
Agq =5(100 + 20082 + 200 = 150 + 100VZ -

Section 115
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© 24 a side of square = 2

b Problem 20b shows that the area of the reg octagon is
260 + 200V2. . :
Aghaded region = Aoctngen - Asq\zare
A = (200 + 200v2) - (150 + 100V%)
A = 50+ 100V2

22 Since half of the total area of the hexagon is shaded,
Ashaded region = -%A;mx. The radius of the hexagonis 4. A
30°60°90° A is formed with hyp = 4. Apothem is 23 and
side is 4. Perimeter is 24.

1
Aregpolygon = 38D
' 1(2\3)20) = 203
- 1
Aghnded region = 5 Areg polygon
Ashaded region ¥ %(24@) = 12\[5

23 20 =60° becanse AABC is equilateral.

D E
AEFC ig 2 30°60°90° A .
' x 3 B =L
fEF=x, FCs—=s—1— G F
37 3
ABFC = ADGB so,
OO — 12—-x x\E 12.-x
FC=(GB,GB = 3 3 " g
_ 86
3+243
Aghaded = A, "'Aequare .
g
= g 2
= 4\:"37 )
(12)2\1_ 36 2
= g
4 (3+2\(§)
1,296
= 36 .. Lol
i 21+ 1243

= 1,764V3 — 3,024

side of hexagon = »
] r

ratic = — ="

25 a %ab +§1ab +§c2

b %(a+b)(a+b)

e %ab +§lab +%c2 = é(a+b}{a+b)
ab ~n-%c2 = %(a2+2ab+b2)
ab-i-%cz = %é.z-t—ab-!-%bz

%cz = %az +%b2

¢ = a®+bh?

174 Section 11.6

26 Avoctangle = 6-8=48
Aveay = 3(8)(2) =8
Areary = 3(4)(6) = 12.
Areayy = 3(2)(6)= 6
nApape = 48-(8+1246)=22

Pages 539-542 (Section 11.6)

1 alAg = m? b Ag = w2 clAg = m?
r=1 r=8 r=15
A=nmi=n A = 64n A = 225¢
C = 2ar ¢ = 2nr 0 =
C= 2z C = 16n C = 80n

2 alhp=m® b Ap = m?

i6r = mr2 1698 = nr?
16 = 12 169 = r2
r= 4 r= 13
3 Ag = m? ] C = 2nr
100% = wr? ¢ = 2r(10)
100 = 12 C = 20mem
10 = ¢
4 C=md Ag = m?
181 = nd A = p9?
d= 18 r=9 A = 8insqdm
5 8 Aguor = G“ggf}'f)mﬂ b A= CDyay
A = ey A= lmed
A=im A= 32¢
A=anm -
¢ A=ner a A=Baep
A= 3nl6 A = 3z81
A 2t ‘A = 27
e A=IDa10? £ A= (62
A = Imoo A = Gm3e
A = T5m A =8
6 aly - m? © X + © O = Total Area Watered |
Ap = (32  9n+ b= Total Area Watered
Ag = 9 18r = B7 sq m = Total Area Watered
b Total lawn area '

h=rérerer
h=3+3+3+3
h=12

A=Db-h
A=6.12=72sqm

oAt et 2 4 A A 0 0 e g ey L

L rmenras b e e b sreere o T




¢ the area of the lawn nof watered (shaded)
Shaded area = Area of rect — Area watered
= 72~18r=15sqm

7 Areayert = bh Areap = mrd

= (15)(10) = n(5y
= 150 = 26w

Total Area = 150 + 251

8 a A= qnrf b A=
241 = wre 36 = m?2
24 = p2 1‘2=3—f
436
r=w[ﬁ r=——
v

6 o

r= 2V6 =49 FE o 3.4
.\[.E n

9 a Agcor = C;;gc)nrz b A= G

= AN A = 544

= £(144n) A= 121
= 24w
K‘ ¢ Inscribed £ = %arc A = ?E?T)Eq .
; 10° = fare A = G
20° = are A = (%?(1447;)
A =8

are
10 Asectoz' = C;BO )mz

M are
24n = 360 - 60x
g _ m arc
57 360
Smare = 720
marc = 144

11 For this problem, Awcgment = Ageotor ~Ap

_fmarey o 1
A= 360)1:1' 1bh

a & is 45°45°90°, Base = 842, h = 4V2.
A = (Ehns? -2 EVEB)
A = Inted)-}@2x2)
A= 16n-32

b Ais equilateralsob=8,h= 43,

A = g% ~3(8)4B)
A = Fa(64) —3(18V3)

A=35 96V8

¢ A forms two 30°60°90° As, h=8,b= 3Va.

A = Gonb?—3(6\3)3)

A = Inae-10sv®
As 121-9V3

12 8 Ayaarer = Aouter® — Afnnare
A = w{5)2-n(3)2

A = 25m-9x
A = l6n

13 Shaded area = Alarge 0 — 2Aam ©

b A= a(R)?-n(r

A= TRE— m2

A= (RE_rOn

a A= qmE2-2r3% A = n10?-2(n62)

A = 36rn-18n A = 100x~ 50
A= 18r A = 50r
A= n72-2m’§}?

A= 49— 4—2915
A= 4—‘291301'24'21"17:

b Shaded area is half the entire avea,

“a r=igo=s
AG) = mrd quuare
Ag = w(B? Asquare
Ap = 26m Agquare
Aﬂhalded region =- Aaquare - Ag
Aghaded region = 10026

DA

i

il

T

SZ
(10)%
100

; .
Sz«f“a" ABOD is 2 30°60°90°,

o ' 5 5%
Ay = 7 \3 BD...550,OD~‘J,§ =3
Ay = 2543
Ag = mr? Aahariedregion = Ap—Ag
Ao = %‘ﬂz A= 25§35
25
Ap = Fm
Sec,tiqﬂ 118
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€ Ayquare = 52 R= %(side)‘
Asquare = {10)% =100 T = ‘%(10}: 5
All of the sectors are =,

are 25
Agector = ng) (er®) A all sectors — 4(15

20
Asector = ﬁ(ﬁ)zﬂ
1 25
Aseotor = g(2BIm="7m
Aghaded aren = Asqure —Asectars
Ashaded aren = 100—25%

2
d  Ay= 5B

A all sectors = 25

All the sectors are =,

v
Ay = %*ﬁ the radius of each sector

Ap = 25V3 is 5 (Two Tangent Theorem).
Agector = ngéc nz® There are 3 sectors,
Ascctor = g5 1(B) so%(% :—2—2@

1 28
Agector = 5250 =75~ .

Aghnded figare = Aa — Agectors
Ashadod fignre = 25V3 ~35F

e Asquare = 5 diag = side V2
Asquare = (10)2=100 diag = 1082

diameter = diag = 10v2

radius = %(diamet,er) Ag = mi?

radius = %(10@)=5\|r§ Ao = n(EV22
_ Ao = 50m

Aghaded = A@"'Asqunre

Aghaded = 507 — 100

f A hexagon can be divided into 6 equilateral As.

52
Anex = Z\"g)

e

Anex = B(25v3) = 15043
radius (circle) = apothem hexagon = alt A
The alt divides the equilateral A into two 30°60°80° As,
The hase =§1(1O) =5 Ag = mr?

Apex

alt =base (V) =5V  Ag

alt = radins =5V3 Ag
Aghaded = Ahex — Ag

Aghaded = 150'\15— ki

n(53)2

TBm

176 Section 11.6

15 Area of shaded region = %(A],uge@) - B%Am@)
AEaxgeO = nr? 3(§1Asm©) 3(%)7522

It

3
= n6? = 774
= 36n = 6n '
Asormio = 187 -

Area of shaded region = 18n—fn=12r

16 To find the areas of different bands, use the formula for
an ANNULUS, as derived in problem 12h:
Anwowrs = (R2 =190
The radius of the entire figure i3 25 cm. Each subsequent
band has a radins b cm less than the previous band. The
areas are as follows.
a Large dark band = (252 ~ 202z ~ 706.9 sq ¢m
Medium dark band = (152 -~ 102 ~ 392.7 sq em
Bulls-eye = (591 =785 5 em’
Total shaded area = 1,1.7'8 84 ¢m
b Large lght band = (202 — 15%)x = 549.8 sq em
Small light band = (102 — 5%z = 235.6 sq em
Total unshaded area ~ 785 sq em

- Apyils. 2br 1
—_ 2186 B--«_--_
¢ Probability =— argol. ~ 625m = 35

17 The pieces fit together to made 8 solid squares. The A of
one square is 4(Ay; = b - h), so the area of 8squares is

32 sq em. . ‘\ ]
B
18 & +Band/C arert /s becanse ‘
.. . A
a tangent line is L to the radius
drawn to the pt of contact. c

2CDA = £BDA = 60° AABD and AACD are

30°60°90° A%, AB = 12, BD = 443.
are

As_ectur = (‘;69 )mz AA = %b h
Agoctor = GagldVBPR  Ax = 2012 443)
Acector = §(48)7 = 167

ABDC = 2(AABI)

ABDC = 2(24V3) =488

Aehaded = AABDC — Agctor = 48V3 ~ 16n
b Shaded region is 2 sectors + 2 equil As.

2v3
Bow BB pp = B
63
Ap = —_;L_ Avector = %‘n(ﬁ)z %
_AA = 9@ Agetor = 121 ‘w’
28, = 18V3  2Ageeior = 24m | N

Aghaded region = 18@ + 24n

e oo e i A il 50 A o 2




19

20

a Aaemr = fﬁ%-lﬂzﬂ:
=3.100.7

50
= 31

MG =253

“Agogment = ?TB—25‘V’§

= Total area 3(%075 —26VB) + Agriengle

= 50— 7543 + 253

= 50m—503
b C=mnd
1
= §-20n',
P = 3G'm=10n

There are 3 segs, so

A Bahnded = Mlarge® — (Aamallo + Ageg) Where
Aﬁeg = Agector = AAAQC-
Margee = nr?
Aageo = (12078 Agnaio = (63 "‘{;"'
Avgrgery = lddm Bomaip = 367

Triangle ABO is g 30°60°90° triangle.

Therefore AB = 643 and AC = 1243, £A0C = 120°,

are 1
Agey = (“-5:60 )Erz—ib +h

= 2 (nx12%) - 2(12V3)(6)

B
Agmetiy = mr2 AN

= M5 3678 = 48r - 3643
Aghaded = 1447~ (361 + 481 - 36+3)
= 1ddg 841 + 36V3

Ashaded = 607+ 36v3
b Apmo = gm?
Aghaded region = 2£‘%7E(R2 el 1"2)]

The shaded

figure becomes

= 2[n62-3D]  acircle with
radius 343,

= 2[3n 27

= 2Tn

21

¢ The shaded area is formed by
subtracting 2 sectors from the A
and then adding 5 scctors in the ©.

m arc 5243
Bocstor = g T Aw =g
60 12343
= m-ﬂ;-ﬁz = T
= 586m=6r © = 22\3-=36\3
Ap 2 sectors = 36v3 — 2(6x)
Agnaded = A = 2Bgectors + SAsectors

Adhudeq = 36v3 — 121 + 5(6m) = 36V3 + 18n

a'The shaded area is formed by adding the A and the
92 smallar semicircles then subtracting the larger

semicirele.
I‘=‘—.],:(10)=5
1 arg
Ap = 3b:h Agector = 360 |
1 180, g
Ap = 5(24.10) Agyer = (Gpn(B)
Ay = 120 Aguctor = S(25)m
B
Agscior = :ZETE
r=g(24) =12
Agector = (%)mﬂ Agector = %(14475)
Agectar = %g%%(ﬂ)z Agector = ':%ﬂ

A is a Pythagoerean triple (10, 24, 26)
r=1(26)=13

A!gsemi@ = iﬂ'z

Ajgsemic = 3(13%0)

Ay gomie = %(1691!}

Shaded Area = A + Asector + Agcotor — Alg semicircle

Shaded Area = 120 + 2427, 25185 _ 199

Section 11.6
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22 Arhom - A@ = Aﬂhad.cd region

23

b As=ib-h
A= 100.20=120

i
Aom = E(dl -dg)
Appom =3(30 - 40) = 600

Base (the hyp) of A formed = 25
Since: 3-15-20 = 3-25-h

h
150 = 5(25)
h
2= 8
h=12
Ao =t
Ag=12%n=144zx

Ashaded region = 600 — 144n

Avea of smaller circle = x{4)? = 16n
Ares of larger cirele = a(T)2 = 49n
‘The area of the shaded region is 497 —~ 16%, or 35m. Thus,

the prebahility = %:f s or%.

Pages 546549 (Section 11.7)

1

178

a At = bh : Ager = bh
= (10)9)=90 = (10}9) =90
Ratiois 1:1.
b A= ibh A = lbh
= 2@)5)=20 = (16)5) = 40
Ratio is 20:40 or 1.2,
e A= 3010)6) A= fae)
A= 30 A =16
Ratio is 30:16 or 15:8.
d A= 300 A = HOX®
A= 5 A =8
Ratio is 5:6.
a B1_ (S1)s ‘cil__gg_ﬁ_’*_‘_*
Ap T 1B Ag T 4271671
A 52 a5 .
A—; = ?'2—4— Ratio is 4:1,
Ratio is 25:4,
p Ai_ 8238 4 A 2 4 1
Ay T 9878179 Ay 6273679
Ratio is 4:9, Ratio is 1.9,
a  Aapgu AaprM

Amodian of a A divides the A into 2 As with equal
areas. AapqM = AaPRi, Tatio is L:1.

b Aspon: Anpgr e QRMR QM =ME, s
Appgm: 2(Aapgr) QR = QM + MR
Ratiois 1: 2, QR =MR + MR

MR + MR: MR =2:1

Seclion 11,7

10

11

9 _m
16 " ag

9 . BN 51 42
16_(52) 5052_4

Ratio of altis 3:4.

é;‘.ﬁhlz:éz 5
Ay isg 9 ’

Ratio of areas is 16:81.

Area of a square garden is 52, If side is doubléd, {2s)2 =
452, 50 size is multiplied by 4.

M_Siyy_(2yy_ 4
Az_(Sg “18) T4
Ratio of areas is 1:16.

In the large 30°60°90° A, the side opp 30° is§1(14) =7

Ay, T

b T

Ratio is 49:16.

a 2.5 (8%
An \Sg 15 )
Ratie is 64:225, Ratiois 1:2.

¢ Even though the large A is trisected, Ay = Ay because

A 3b-h 300014

the bases are = and the heights are the same. The

- ratiois 1:1,

d Using [l lines = alt. int, L5 = and vert £s are =, Al ~ All

by AA,
AL 81\ 12yg 2y
an=(s)* =) ~(5)
Ratiois 4:9,
AL _ A1, .1 _
a AZ_(;) b Ay = 3-2h=h
= @p Ag = -9n=2h
Ratio of areas = 4:81. % = 9£"=§
9 Eh
Ratio of areas = 2:9,
L A 51
Al = 541 = e |2
L] 1 7 b d Az (32)
1 ig
= §b = {5
Ag = %~3b %i:g
= %b Ratio of areas = 4:9,
1
S |
Ay T 3, T
2 tb 3

Ratio of areas = 1.3,

Alis B-12-13A, A2 is 3-4-5A, 50 sides are 6, 8, 10.

i
Ay = 3b-h Apg = 3bh
= F02)5) = $(6)®)
= 30 =24
%=£; ratio is 5:4. '

2T

e

o

b e 1 o e o e e i e L o et 81 iy




5,2
= 3

\ A Ratio is 2:3.
b The ratio of the perimeters of 2 ~ fipures = the ratic of

any pair of corr sides, 2:3

Ar e
18 vl e

Ag (Sz)

40 _ 2,

Ag 5
; 6 _ 4
Ag 25
48y = 1,000
;; Ag = 250
5, . 1
] 14 AA= :rifb'h) A='a'(b'h)
!‘ The A forms two 5-12-13As The A is a 3-4-BA, so
soh =12, it is a i A with legs
A= 5010.19) of 12 and 16.
H
A= fa20 A = 512)(16)
: A= 60 A= 96
i A_80
i AT 96

A5 .
‘ ATE rafio is 60:96 or 5:8.
|
.‘ { ) 15 AG) = 2 AQ = mr2
} Ag = n{4)? Ay = n(9)2
3‘ Ag = 16% Ao = Bl
©s are always similar so,
i H
i %:-B—ijz ; ratio Is 16:81,
{
] AL\ A1_ By, AL 36 ..o
| 16 Ag”@g) Ag_(s =gy ratio s 9:16.
i 17 AG—? =-g (alt is mean prop between segs of hyp)
“IL 9AD = 36
i AD =4
; Apacp = 3(h) Asnep = 30h)
3 1 1
% = (4.6 =30.6)
; = Fen=12 = §54) =27
j A, 12 .. '
.‘ Kﬁ:g; Tatio is 4:9.
|
i 18 a AWYZ to AXYZ
i: The base and height in both of these As are the same, so
% ratiois Lil.
N b AWXZ to AWXY
5 if - i The height and base in both of these are the same, asin
A

part a, so ratio is 1:1,

19

20

21

22

¢ AWPZ to AXPY
AWPZ = AWEXZ — AWPX, AXPY = AWXY — AWPX.

Since AWXY and AWK are a ratio of 1:1, the As left after
subtracting AWPX from each are also in a ratio of 1:1.

d Asare s‘imilar by AA.
Ar_si\e Ay 12y, BYs 9

A" (52) A" [16) = (4) T16

Ratio is 9:16.

e AWPX to AXPY (see part d)

AWPX and AXPY have = heights,

AWPE %(b-h} 51(3-h) 3 b0 is 3
= = =) ratio I8 O
AXPY "1,k fa.my 4

a All 8 small Ashave the
same area, so the ratio of
AABC to AEBF=8:2=4:1,
&1 elil d4:8=1:2

¢ GD= 10 and DE median to hypotenuse of
AHEA, DE = 5, perimeter=2. 10+ 2. 5=30

AABH = AXBH
AGHF = AXHF
ABCD = AXBD
AEDF = AXDF

So the unshaded portion is = to the shaded portion,
Area of the large guadrilateral 2 or 2:1
Area of the small quadrilateral ~ 1 *

Because the bases of the trap are &, the height of both As
is the same. .
Ap = 3b-h Ay =1bew
An = 305.1)  Aam=308.1
% (18h} 15 5

Ratio is 5:6,
aAreasof I+ III = 30
1+IV = 30
I+H = 15
II+1IV = 45

I My, L
Al AT soIH=(2) =5

A(D) = 10T or%: 1

Bubstitute and solve simultaneously.
I+1E=15 becomes;gz-i~ I=15

4
and M+ 1l =30
I + 411 = 60
I+ 11 =30
3 =30

I =10, s0 I = §, 1L = 20, IV = 25
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Area | =§1(Wx)

Avea PQRS = (x + yXw + 2)

P, J;“ 5
¥

Vo,
i~ Tsomu—d ¥ Y )

z _x+yandw+z=x+2y
1
A Zlwx)
Apgrs  (x+yXw+z)
1
oy -y
(x +1y)(x+ 2y)
Ap _ §y2 _ y2
APQRS_ x2+3xy + 2y 2x2 4 Bxy + 4y4

or {substituting)

Pages 551-552 (Section 11.8)

1 a8 Ax=Vels~-a)is-D)s—o)
A = B(E-3)6-46-b)
A = V6(3)2)1) = V36 = 6

b Ay = V5535815 —4)
A = \E@@®
A=V 5=2
¢ Ap = V10(10—-5)(10 - 6)(10—9) ‘

= {10GX)D)

= 5@ ~3)9 - DE ~ 8)
= (62X 1)

= V20(12)BX3)

= Y3600 =60

= V211 - 18021 - 1621 15)

A

A

An

A

A

e Ap = V20020 - 8)(20 — 16X20 - 17)

A

A

Aa

A = 21BXNE
A

2 5= a_t%ﬁ Ap = Vs(s—a)s - BiE -0

s = T A = 12012 - 8Y12 "8¥12 - 8)
5= Zo12 A = I2@E®

A = 788= 1643

180 Section 11.8

a A ={I3-5X13-N13-4H(I3-10)
A = JENEXIIE) = V1,206 = 36
b A = JI0-2)X10 - 410510 -9)
A = VBIENEND = V240 = 415
¢ A ={11-3(11-5Y11-9)(11-5)
A = \(B)E)2K6) =576 = 24
d A=-3-D3-53-9NI3-1D
A = ADENA)@) = V768 = 16V3

24647

a5, s=TF— 527

s(s—as—b}{s—0c)
Ap = NTT = DT - 5T =D
Ap = TEEKD =0=0

This will not be a triangle. The semiperimetor is the same
as one of the sides.

bas12 s =22 5oy

Ap = Vels~als-Db)(s—¢)
Ap = v 1311 - (11 - 6X11— 12)
Ay = Qll(7)(5)(ﬁ1) = y—385

This will not be a triangle. The semiperimeter isloss than ..

one of the sides, !

AquaduzAA '
5+7+10
8 = g = 11

Ap = VIIAT - 10)AL~7)11 - 5)
= VILIAE)

\E6 -4 = 266

Aquag = 4VB6=32.5

B+5+86 '
as=—2——,s=7

Ap = Vss—a)s-h)s o)
Aa = V07 -3)(T—5)7 ~6)
Ay = VD@D = 56 = 2414

28 +20
be= TR o5

Ap = Vs(s—a)s—b)s—c)

Ay = 25(25 — TH25 - 23)(25 — 20)

Ap = \f25(18}(2)(5} =4,500 = 3045
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7

10

11

12

AlisartAin
. (3, 4, 5 triple family, so 10 A .

the hypotenuse (or diagonal)
of gquad}is 15.
Anr=3(O)12) = 54

Forall, s = %—1—‘12 =18
Anpr = V18018 - 16)(18 — 11)(18 — 10}
A = VIBEIMNE
A = 21(144) = 12421
Total area is 12421 + 54,

PFirst find the area of the A,

x
s=13+]é4+1'),s-.—.21

Ap = Vs{s—aYs —his -}

Ay = V21(21 —~ 13}%21 - 14)21 - 15)
Ap = VEIRNTHE) = 7,056 = 84

Then use the area and the formula A = %bh to find

altitudes.
A = 3bh A= bk A =ibth
B4 = 3bh 84 = $vh B4 = 3bh
84 = ;a3 84 = $(140h 84 = SU6R
84 = 3h 84 = 7h 84 = Lp
% = h 12 =h '11%8 =h
Eﬁ‘." =h

a Ai.nscn'bed quad = '\'l(5 —-4X5-3)5-2)(5-1)

= (2B = 26

From the distance formula, the lengths of the sides of the -

triangle are 9, 18.38, and 17,12, The semiperimeter is
22.25. Thus,

An = V22,25(22.25 — 9)(22.25 — 18.38)(22.25 — 17.12)

= +22.25(13.25X3.67)(5.18)
= V5852.94 = 75.5

a Itapproaches aA, b It becomes Hero's formula.

Form quad, find area using Brahmagupta's formula.

Form A, find area using Hero's formula.

25 25 733
Aqua =\[ G5+ BF (- 100 = 55

Ap=V12(12- 612 - B)(12— 10) = 24
733

Apentagon = i + 24 = 56.5

18 a R, the midpoint of CD, is (6, 8). ACEQ is a 30°60°90° A

with OB = 3, EO = 3v/3. So, 0= (6, 8 —83).
b ACOD is equilateral and CO =6, So, C =12r=37.7

Pages 554-558 Chapter 11 Review Problems

1 a (12(N=84 d $(3+10)8=52
b daom=12 e N8 =3 40=20
¢ (15XB)=T5 £ @W=8
2 a  Apogmbus=bh b Arhembus = % dadg
=@XD=83 - =36)(11) = 33

8 a Toial Avea = Aygyect — Asm rect
Aggrea = (13XT) = 91
Agrrect = (THB) = 21
Shaded Area=91-21=70

2
b Atrap=%(b1+b2)h c 'AA=SZ\E

82
=%(5+7)4 . AA='&”\{§
=24 Ap=28= 1643

4 Apt=bh
Apaet = (4)(20) =80 sqm
Total cost = A driveway times amt per sq meter
Total cost = 80 sq m - ($15 per sq m}
Total cost = $1,200.00

& Draw the altitude.
A 80°60°90° A is formed. &
Side opp 60° L is .
Ihyp- VB =443
A=bh

A=(12)(43) = 4843

Y X prd
Tofind b, draw 2 alts of the trap. The middle figure
formed is a rect, x = 8, y and 2 are = becanse it is an

isosceles trap.,

40-x= y+z
40-8 = y+z
32 = y+z,y=z 80
y= 3@n=16

Chapter 11 Review 181




20 = “)X5).

16 = (4X4) (8,4, 5)is a Pythagorean Triple, so
h = 4)3)=12
A= Bbyeby
A= 2@ +40)
A = 6(48)=288
7 Ay=zh)

An=3(12¢3) =18

8 Since 10 em equals one decimeter, the lengths of the sticks
John has are 9 dm and 5 dm long.
Apite = %dldg Total cost = Ayje - amt per sq dm
Axito = 50X5)

45
Ayite =5 dm

Total cost =4§5dm - 8¢ per sq dm
Total cost = 173543
Total cost = 67‘%{3

1
9 Aregpoly =38P
Areg paty = 5(D(56) = 196

10 C = 2nr Ag = nr?
16z = 2ar  Ag = n(8)?
§=1r Ap = G4

11 Side =3 (semiperimeter) = §(18) = 9
A square = 52

A square = 92 =81sqm

12 r=3@ Ap=m?
1
r=504)  Asomicirele =5772
48
=T Agemicincle =g K= T7.05q m

Wa A = B
= % -m- 8%
= jr-36=9x
b Asitern = fa? Ajsner @ = ©{3)2
‘ = (5 =95
= 26n ’
Shaded Avea = 25x—9n = 16x
¢ Aupwe= 2 Ag=m?
= 102 Ap=x52=25r
= 106

Aghaded region = 100 - 2hn
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14 a Ammﬁ(‘%’;ﬁ)mﬂ

15

16,

17

18

19

Agector = (apn(12)2
Aggtor = D) 14dn = 24 i
are

b Agtor= C%&T)mz

Asector = (E%%}’T(img
Agector = 144z = 16n

¢ Aﬂector = (n_;é%l:)w
Aqeator = Gapn(12)?
Aqcctin = o) 144 =t

a Ap=3(bh)
A=gB®=F  Ay=jun@ =%
Ratio of areas = 15:24 = 5:8

b Ratio of areas of similar As = &

&

H
’mlw-
v =
N

-4

&l
i
P

bo
2le
S
[ =]

iz
i

s

#l:o

Aq
Ag

Ratio of areas = 9:16

1
5w

Both triangles have the same height, so their bases must

be equal for their areas to be equal. The base of AACDis /
8. Subtracting 8 from 6 gives the coordinates for b, (-2, 0), * . }
The .L to the base forms two 9-40-41As, so h = 40,

Aa=50- )

Aa =3(18)(40) = 360

A 7 B
Draw alt AE making
AADE a 45°45°90° A .
A =650 AE = 3V2 b E ¢
A=b-h '

A= (7)(3V2) = 2148

Perimeter = 62, side = 13

Find the length of the other dizgonal, In a rhombus, the
diagonals are 1 and bis each other,

ArtAds formed, A=la,d

Use Pythagoresn triple =2(10)24) = 120
{5,12,13). The other

diagonal is 2(5) = 10.

TN

P
M

R
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g2

20 side = %{perimeter) A “«—\F
side = §(21) =7 A z(—:’}\@
A=S3

2

Py

By drawing in altitudes two
30°60°90° Ag are formed,
making the height = 7v3
and the == sides each 14.
Ajsag trep = “é(‘bl +bghh
= Lag+am

= 3e2E =71V
Perimeter = base; + basez + side) + sides
Perimeter=4 + 16+ 14 + 14 =50

22 a 'The radius of the circle, \141, is the hyp of a right

_triangle with sides 4, 5, and V41, Then C = 241 = 40.2,

b A=n(i1®~1283

23 Asquare =3 (1dy)

a The diagonals of a square are =, so

b Avea of square is 18, so
18 = %‘(t’hdz)
18 =A@ =3
wB=d%d=6.

The diagonals are =, 50

each diagonal = 6.

24 The apothem of the figure
is 51 the span.

1 X
apothem =3(36) = 18
The apothem forms a 30°60°20° A
with x and a radius
x =M base = 2x
V3
= 2(6v3)
18
x -.\[5 = 12\{5
1
! A= Ga.
X= G\E 2P
Perimeter = 6(base) = 1(18)(72\!"‘ 3)
= 6(1243) = 9(72:3)
= 7293 = 64843

25

26

4 10 1
a 8 Ap = 3bh
10x = 32 Aga = 5(8.10)
x = 3.2 Ayga = 40 DR

Aghaded = Alga + Asmp
Agtaded = 40 -6.4=33.6
b 30°60°90° A formed with radius of © and A.
stde opp 30° 4L =3
side opp 60°L = 33
side of equil A = 63
2
[
A'—"Z\E AO=’T-1'2 Aahaded=AA""AO

2
A= (sf) {3‘ Ag =TI:(3)2 Agpaded = 27‘\)’§—. O

A=273 Ag=9m A v
¢ By two tangent theorem; B
AB=AF=2 Using Pythagorean: C ) E
FD=EF=3 AC2 + CE? = A2
BC=DC=x (Z+x)2+{(x+3)2 = 52
¥x=1
The circumseribed A i3 a 3-4-5A. A
A=gbh Ao=mrt  Agea=An-Ag
=2(3.4) Ap=7-1  Agugea=b-%
A=6 Ag=x

a The height of hoth As is the same, Ifthe base of the A -

is bisected and the shaded A has a base x, then the base of
the whole A = 2x,

The base of thewholeA=x+3.

Bage = 5+3 2—1

The height of both As is the same, so the height of each
can be sef equal to b,

Ayhclea _M_E’.‘E_E,L

Adwgeds Lp.n 2cBh 257

c. Usmg Midline Thesrem, the base of the shaded A ig I

foandisg uf the base of the whole A.

Using Reflexive £ and 2 £8 proven = by |l lines => corr. L8
=, the shaded A ~ whole A by AA~.
By Similar Figures Theorem:

AL_(s1\a_ (Mg 100
Az_(sz) ‘( ) o5 = %1
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27 Area of segment = Agyprgr — Ap

a Aggor= (‘—;g—om)nrz Ap =%3Jh
Aqector =35(36) =9 An=3(6X0)
Apegment =97 —18  Apc18

b Aseotor =336 Ap =-’§f 3
Aseeter = 67 Ay =S E= 08

Agegment = 6T — 93

28 a Because the two bases of the trap are I, use Il lines =
alt. int. £s= twice to get Al ~ Al by AA~, Using Similar
Figures Theorem,

Ay S\ _ (8, 16
A @2) = (18) =gy~ 16:81
b Al ~ Allby AA~ (inscribed Zs intercept same are)
A e, o d_
b -t
e AL~ Allby AA~
Ar_B1Ye_ (1Ng_
Ag” (Sg) - (}.G) =11
29 For the cirele, C = 2nr,
100
160 = 2rr; r = o = 15.92
7
A =n(15.92)% = 796.23
For the square, P = 43,
100=45,25=5

A=gZ=252=¢25

Thus, the cirele has greater area.

30 £ARM = £MBC becanse | lines = alt, int, Zg =,
£BMC = £ AMR hecause vertical angles are =. §M = B
by definition of midpoint. Thus AARM = AMBC by ASA

postulate,
Apnar = Apmar + Aparn A R
AnaTC = ABMAT + AaMBC M
But Axprm = Aammo
ires T B C
«» By substitution,

AxaTe = AnaT + Apary , and
ApraT = Apact
81 a Since AR is vertieal, x = 12. Since the altitudes RC

and AB are horizontal, y; = 5 and y = yy. Since the
traperzoid is isosceles, AAPB = ARTC by HL, Therefors,

PB = CT and A yeaxts
ya=18-CT T(0.18)
=18-FB C0, Yl mmmmm ™S R, Y)
=18 ~yy
=18-5=13 B0, ) === A(12,5)
So R (x, y) = R(12, 13) 5
b Auep=5(12)(18 +8) = 156 S P[0, 0) xeaxis
A
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32 a I-II~@4ID)

a3

34

Ratio of areas of ~As =7~ = (-—)2

b E~{I+ID

_ AL 10y, 5y, 25
A(1+1D_(16) w(8) 64
A 64 25 39

A(I,,m'_'@"?ﬁ:ﬁ
25
Ar B4 25

A =357 gg OF 25:39
64

IfAF = 2, then CD'= 2,
As ABC and FED are 30°60°90° As. p 2 F
AARC = AFED by HL
IfBC = DE = x, then 2K
AB=FE=2x RT3 E
AF+ FE+DE+CD+BC+AB = 70
2+2+x+24x+%% = 70
4+6x = 70
6x = 66
11

i

h:4

it

—

AC = %3 (30°60°90° A)

AC = 1143 (height)
Base 1=2
Base 2=BC+CD + DE
mX+2+x =24
A&mp '—“%(bl +bg)
\3

1143
Atrap = T(z +24)

Agrap =H2‘[—§(26) = 14343 A

£BAL supp £QPR;

AABC and APQR are isos,
with bases BC aud GE.
Area mc = area APQR
We can let ZBAC = 2x, which will make £QPR = 180 — 2x.
Thus £DAC =x and 2SPR = 80 —x, They are thus
complementary £s. But since ACDA is a rt A, we know

that £C is comp to £DAC and thus 20 = £5PR,

5 AADC = ARSP by AAS and thus have equal aress,
Similarly, ABDA = APSQ and thus have equal areas. “ (r“‘\\
< area AABC = area APQR, . LA

Given:

Prove: Qs R
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35 To find the radius of the g ©, draw a square fo connect
the centers of the 4 small ©s. Then connect the center of
the Ig © with the centers of 2 5m Os to form &, Legs are

36

= hecause they are radii Ig © — radii sm @, Rt and

45°45°90° A formed, hyp = 6, each leg = 2,

radius sm @ =3

radiuslg®=5V2+3

Shaded area = Ay, @ ~ 4(Awm @) "
Shaded area = zR2 — 4{xr?)
Shaded avea = ©(3 + 5V2)2 — 4n(3%)
Shaded area = #(9 + 182 + 18) ~ 4(9%)
Shaded area = 27n + 187v2 — 36
Shadad area = 18nv2 —9x
_______ 0,
Draw an equilateral A, and N, ‘%,f;
from the area of the largest NS
. ) N A
A, subtract the areas of the W
3 sectors.
52 m arg
% B 'I 3 A‘BECtrOI‘ = 360 * er

202 1
Aign = Ty VS Ageqtor = 5+ 100m

= 100‘«5 Aﬁectnr
There are 3 sectors so 3(%9 Y =560

I
]
A

Shaded Area = 1003 — 50z
b Divide the shaded region jnto 3 parts and find the
area of each part. The lg A formed is a 30°60°90° A

hyp = 12; side opp 30° £ = §; side opp 60° £ = 63
Region His an
equiangular A, so

all sides = 6.
Region I Region 11 + I11
AxaAmm‘—,Aqu Ay o =5bh

82 1
AI = 360 nrz— 4 \’g AH +IH=§(6)6\/§
= g (6% — e Aq = 18V8

Shaded Area = Ay . ;14131 =6n— 93

37

38

39

If the diags of a irap are =, - eseerran
it is isosceles. The area of § 20
the shaded region = Ay because
the 2 As are = (HL).

To find the base,

18=6-3

30=6-6 (3,4,5isaPythagorean Triple)
sobase =6-4=24

Therefors

Ao = Avect =b - h

Agray = (24)(18) = 432

a ABGC ~ ADGE (AA~)- i 7Ad
Therefore the alts are Q?
prop to the bases (8:5). g 1 P

In Region I, base = 5x and alt = 5h.

In ACDF, base = 6x and alt = 8h.

1
AL _gbh
Agy~ bh
Ap 500G
Ay ™ @iEm)
2bxh

Ar T3
Ay~ 48xh N
A1 25 .
Ei =26 Ratio of area I to Apcpp = 25 :9.6'.
b  Ap= Ag "‘AAECD“AABGCZ
= (6x)(Bh) -3 (BxX8h) — 5(3xX3h)
= 48xh —20xh —Jxh
_ 47sh
=g
Ay o g
Ap Tz 47
Prob = 3o~ Tix 96

A tangent line is L to a radius
drawn to the pt of contact so,
APTAdsartA.

IfAB = 12, then PB = 12.

PT = 12 because it is also a radius.

APTA is a 30°60°90° A because itthasarb £ and PT = % of

the hypotenuse, PA. TA = PT(V3) = 1248
Shaded Area = Ax — Ageator

Shaded Area = 3bh 3§5°)

Shaded Area = 20124312 - mc12)2
Shaded Area= 723 —3(1447)

Shaded Area = T2v3 — 24x

Chapter 11 Review
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40 Gremilda has 3 of & 12 m radius O,
plusz1 of both a 2 m radius @ and a

4 m radius .

(122 =2 1441 = 108x
‘@2 ed dn=n

(42 =5 16n = 4x

B Lol

Grazing Area = 108 + n + 4n = 113w sq m
Since the barn is a rectangle, it forms rt 25 and takes upz1

of each circle formed.

41 Solve forx by usingarta,

it

x2 4+ (2x — 6 + 3)2
x2 4 (2x —3)2
24 4x2-12x+9
4x2-18x

2x~9

X

fl

1l
we o o

Ap=m?
N 1
Agemicirde =5 {81T)
81
Aped eirele = 2 r

Asm cirele = 9 -

162 81 86 48 1
Shaded area = 3 AR rn=Tnor 1R

42 Agquare = §? Across = 5+ (Aaqere)
Aﬂquare = (492 Agrons = 5- (16)
Aﬂquate =16 Across = 80
o find radius of ©, find AB.
(AC)2+(BC)? = (AB?  radius =3(AB)
(12)2+ (42 = (AB)  radius =1 (4+i0)
144416 = (AB)®  radius = 2v10
160 = (AB)?
410 = AB

Ap=mr? = 1210} = 40
Shaded area = Ag — Agges = 40n ~ 80

43 40— 12 = 28, so the bases ) 2
of the rt As can be Iaheled W B
xand 28 —x, ————
Using the Pythagorean Theorem 4a
x2+h?% ~ (2502
28 -x%+0% = (A2
®2+h? = 625 {Solving
784-56x+x2+h? = 289  simuitaneous
_ ~784 + 56x = 336 equations)
B6x = 1120
x = 20

186 Chapter 11 Review

: h
x2+h? = 835 Agrap =§(b1 +bg)
(2002 +h2 = 625 Ayan =32§ (12 + 40
400+h® = 625 Aprap =5 (52) = 300
h = 226=15

1
44 Areg poly = $ap
145 75
Alghe)mgon = 5(545){30} =33
Asmhaxagnn = %(2@)(24) = 24‘\!5

Auax = ZN3-208 =443

27

3
2'2—7=36%

%wax s 2o
T s
33

45 The length of chord AB i3 /68 by the distance formula.
Since mAB = 90, the chord is also one side of an ingeribed

square, the diagonals of which intersect at the circle's
center. The radius of the circle is§1 the length of a

diagenal, or 1236. Thus, Ag = ﬂ[‘ J:QSGJZ = ”l_jg =

734 = 106.8

3
!
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Chapter 12 SURFACE AREA AND VOLUME 4 a s=6,=5
AH rectangles are = because the A is equilateral,

. .Pages563-564 (Section 12.1) , Lateral Aren = 3(Agecy) Aposes = 2An)
: ! : _ ' ' ] 2
DN abga=2h LA = 3k -1 Ahmﬁz(%\@)
; 15.10 = 150 150 + 150 + 75 + 75 + 50 + 50 = 550 5q cm \ : |
15.5= 75 LA = 3.6 Abmﬁz(ﬁz\ﬁ) :
, 5-10 = 50 ‘
b12.7 = 84 84+ 84 +36+36+21+21=282s¢gmm LA = 3630 Apssen = HNB)
! 12.8 = 36 LA = 80 Apges = 18Y3 :
7.8=21 Total Area =LA + Apgges = 90 + 18Y3
¢ 18.9 = 162 162+ 162 + 162 + 162 + 81 + 81 = 810 sq in, b s=12.2=10
=12,2=
18-9 = 162 Lateral Area = 3(Apoct) Apsen = 2(Aggn)
9.8 = Bl 42
LA = 30-h) : Aa,asaﬁz(;ﬁ)
_ _ _ _ 2
_ 2 8 f=10a=3,b=be=7 LA w 3(10-12) Ahases=2(%‘!§)
i LA = Arcet + Avect + Apent
,f Aret=h-h Aret =b-h  Apg =h-h LA = 3(120) Apases = 2(3633)
Brect =& - a Aret = €0 Ay =4 -0 LA = 360 Apgses = T208 :
j . Aper =103 Arect =10+5 Ay =10.7
: Aoy = 30 Ao =50 Ay =70 Total Area= LA + Apgees = 360 + 1293
! LA =30+50+170= 150 ,
i @ = 2
‘ b f=14,a=2b=3c=4 5 a A=6() b A=6GH
' = §(52 = B(73
i LA = Apeot + Apeet, + Areet A= 6(6% . A=6(7%
A =b-h A =b-h Ay =boh A = 6(25) == 150 A= 6(49) = 204
. Aa=t-a A =8:b  Apg =f-¢
¥ . -
17‘” } Ao =142 Avet =14-3 Aros =144 6 a Areaofsidesis(6)(8}= 48
I Arect. =28 Are(:t = 42 Arect =56 (6)(7) =42
i LA, =38 + 42 + 66 = 126 (8)(7) = 56
| 2(48)+ 24D + 56 = A
' . 236 = A

3 a Ani=b'h Apet =b-h Apy =b.h

Areer =11« 17 Apger = 1117 Appy = 11-16
Apeet = 187 At =187 Ay = 176
Lateral Area = Ajort + Ajeet +Arect opp 30° = 8, side opp 60° = 643 and hyp is 12
LA = 187 + 187 + 176 = 550 ' =%{6)(6'Vr§) = 18\I§-

b Draw an altitude. The ri A formed isa 8-15-17 A, 50

. , Asther rocta = (12)(8) = 96
altitude is 15,

b Avea of one side is (6)(8) = 48
To find the sides of the A bases, use the 30°60°90° A, Side

Ap=3bh ' and (6vBX8) = 48V
2 _
Ap =53 (16)15) = 120 Total Area = 96 + 48 + 48V3 + 183
1 =
il Total Area = LA + 2{(Apgge) = 144 4 66V3

TA = 5560 + 2(120)

TA = 550 +240 =790
7 a Rtsquare prism

! Arg=h-h Apasa =Asqu'am=32
Areet =20 6= 120 - Apgge=6%=36
Lateral Area. = 4{Apet)
! LA = 4{120) = 480
! _ Total Area = LA + 2(Apa60)
o TA = 480+ 2(36)
Y TA = 480+ 72 = 552

- Seetion 12.1 187




8 Draw dotted line on top of prism to divide into rectangles.

188

b Laieral Area = Azect + Arect + Arect

Apa=b-h Avect
Arect = 10 - 4 Arect
Avect = 40 Avey
LA =40+ 50+ 30 =120

Total Area = LA 4+ 2(Ap.0)

=b-h  Apg =b-h
=105 Apeq =103
=50 Arecg =30

Use Pythagorean

TA = 1204 2(6)=132 Triple (3-4-5)

tofind h =4,
Ap=7bh
Ay=33-4=6

¢ Lateral Area = Apeuq + Avect + Avect

Aveci = b1 Aot
Apoct =50-13 Avet
Aeqt = 650 Agect
LA =650+ 650+ 1200=

=b+'h  Apa =b-h
=60 -13 Apeq = 50- 24
=650  Arw = 1200
2500

Use Pythagorean Triple (5-12-13} tofindh = 5.

AA_= %bh
Ap=5(24-5)=60
Total Area =

TA =

TA
d Lateral Arvea =
1A =
LA =
LA =

Appge = Amg hex =
Areg hex =

Areg hex =

Areghex =
Total Area =

TA =

TA =

Area of top and bottom

Area of front

Area of back rects

Total Area =44+ 91+ 91

Section 12,1

LA + 2(Anese)
2500 + 2(60)
2630
6(Arect)
&b - h)
6(10 - 6)
30

52
o)
9
6(9V3) .

= 543

LA + 2(Apgse)
LA + 2(54v3)
360 + 108\F

2(4X2) + 2T)(2)
16+28=44

(47 + (BXT) + 22T .
28.+35+28=91
(7)6) + (THTY -

42 +49 =91

= 226

1]

9 Lateral Area = 2(11.

LA = 616
Find area of bases,
¥24y? = 1832

224 Gy + 4% = 152

13) +2(11- 15)

x2+y% o 169

K +y2: 8y + 16 = 225

To solve equations, mult firstby -1 and add.

x2_y2 = —169
-52132152 + 16 = 225
8y +16 = 56
Sy = 40
y= 5x=12
Avea of base = (24X9) —5(24)(B)
= 108-60 = 48
Total Area = 616 + 2(48) = 712

10 To find the LA take the length of one edge of the base and
multiply it by 10 fo get the area of one rect. Do this four
other times, each time multiplying a different edge of the
base by 10. When this is done, add the areas of ali five

rectangles to get the LA,

It would also be correck to add all the edges of the base
together before multiplying by 10. This would give us the
perimeter which could then be multiplied by 10 for the
LA, Both methods work because either way, each edge is

being multiplied by 10.
LA = perimeter of base
LA=17.10

LA=170

11 a 6 faces painted = 0, 5 painted = 0, 4 painted = 0,
3 painted = 8, 2 painted = 12, 1 painted = 6, none

painted = 1,

8 cubes like L
12 Yke IL

6 like 111

1 in center,
b Probability = £332

v

- lateral edge

H=

20

T8

¢ Each cubeis 2 by 2, so the area of each = 4.

Typeof  No.of

cube unpainted
faces

I ‘3

If 4

IEX 5

incenter 6

Total area= 108 x 4 =

No. of Total no, of

cubes  mnpainted faces

8 24

12 48 -

8 30 |
-
108

432

ST




Papges 567-568 (Section 12.2)

1 a Slant height is 12 because the alt L divides the A face
into 2 rt As of the 5-12-13 family.
Lateral face ='§ (10X12) = 80,

b (60X4) =240 c(10}10) + 240 = 340

2 a Since it is regular, all the lateral faces are equal.

(8-15-1T) is a Pythagorean triple, so the height is 15,
As=50-)

Ap=3(16-15)

An =3(240) = 120

b Because the figure is a reg polygon, the triangular
base is also regular, which means it is equilateral.

Aqu=‘a‘2“\f3_
Bogy =B

Agga = 6443
¢ TA=3(Area of one lateral face) + Apase
TA = 3(120) + 64v3

TA = 860 + 643

3 a The base is not regular,

b Use Pythagorean Triples to find each glant height.
The faces haveb =14, h=24 and b= 30, h = 20,
A=3(14)24) = 168
A =5 (30)(20) = 300
Lateral Area = 2{168) + 2(309)
=336 + 600 = 936

¢ Total Arvea = LA + Apgee

TA = 936 + {14)(30)

TA =936 + 420 = 1356

4 aNo b9
¢ Apsie = Agquare =52 The LA of the bottom
Appge = (10)2 = 100 = dAyuare)
= 4(s%)
= 4(10%) = 400

LA of the reg pyramid = 4(A,)

(5-12-13) is a Pythagorean triple, so the slant height of the
Ads 12,

LA reg pyramid = 43bh)

LA reg pyramid = 4G)(10)(12)

LA reg pyramid = 2(120) = 240

TA = Apage + Lbottom priem + Ldreg pyramid

TA = 100 + 400 + 240 = 740

5 a Usethe Pythagorean triple {6-8-10) to find slant

height = 8.
Ap=3bh

A=2(12-8)=48

LA = (48)(4) = 192

b Use the Pythagorean triple {3-4-5) to find slant
height = 4.

A=f@=12

LA=(12)(4)= 48

¢ A=6%=36 dA=122=144 #36:14d=14

£ A=la2+e)0)=36

Ifthe square  4(Ax) = LA
baze is 25, 4Gbh) = LA

s=25 =5 43)5K8) = LA
80 = LA

TA =LA+ Apase

TA =80 + 25 = 105

& Use the Pythagorean triple (3-4-5 family) to find side
ofbase=9 x2=18 P=4(18) =172
b LA=4cbh)
LA =4G)18)(12)
LA =432
¢ Areaofbase=182=324 dTA=432+324 =756

a RQ=1(CB)
RQ=3(14)
RQ=17 (7-24-25) is a Pythagorean Triple, so
PR =25
LA=4(A)) I
LA = 4Gbh) Abuge = Aognre = 52
LA=2(14)(25)  Aposo= 14% = 106
LA =700 Appee = 196
TA =LA + Aygee

TA = 700 + 198 = 896

b (8-15-17) is a Pythagorean Triple, so RQ =8,
CB =2RQ)=16,CB= DC= 16

LA = 4(Aa} '

LA= 4(%13]1) Apase = Agquare = 8%

LA = 2(16X17)  Apgge = 162

LA = 2(272) = 544 Apges = 256

TA = LA + Apgse

TA = 544 + 256 = 800
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9 a RtAPQRhas sides 8, 15. PR is hypotenuse, so it = 17,

10

Rt APQS has sides 6, 8. PS5 is hypotenuse which = 10,
LA = 26)(12X17) + 2G)30X10) = 504

TA = 504 + (30)(12) = 864

b Using Pythagorean theorem for 1t ATSC,

T02 =242+ 802

TC2 = 576 + 900

TC2 = 1476

TC = 641, 0Q = 341
Use Pythagorean theorem on rt APQC,

(P2 + (3441 = 252
(PR + 369 ~ 625

(PQ)2 = 256
PQ = 16
a Use Pythagorean Theorem
(AP + (DP)? = (AD)?
AR+ DMP2 =9
1+(DP? = 9 2(DP) = DF
(DP)? = 8 2(2v2) = DF
DP = 242 42=DF

b Because ACDP is a 45°45°90° A and DP = 2v2, CP = 2,

(APY2 + (CP = (AC)?
12422 = (AG)E

144 = (ACY:
5 = (AC)?
VB = AC
1
© CP=j(DE)  Apge=s?
2=3(DE)  Apgse = (DE)2

4 = DE Ahase = (4)2 = 16

d Because the pyramid is made up of 4 = As,
14(AA) = LA
4GXbh) = LA

4Q)4VB) = LA

204V5) = LA
85 = LA

11 a TA =43 = 4(9V3) = 36¥5

190

b AB=6
AC = 243 ‘ §
(282 + BCZ = 62 A
12+ BC? = 36 8
BC? = 24 ‘e
BC = 2v8 AT

Section 12.3

12 2 Becauee the figure consists of 8 equilateral As,

8(Aegn) = TA
2

S(SZ\E) = TA

2623 = TA
7243 = TA

b The plane CDEF is a square and 50 ACDE iz a

45°45°90° A, D = DE = 6, then CE = 62 (diagonal of a

square),

¢ ADBF is a square 2nd so AADB is a 45°45°30° A, If AD

=DB = 6, then AB = 6v2.
d Quad ACBE forms a vertical plane through the figare

that is a square.

13 A regular hexahedren is a cube.

Pages 572-574 (Section 12.3) |

1 a TA=dm? ° TA. = 4732
TA = 4772 TA = 361
TA = 196
b TA=4n32 4 TA=dng)?
TA = 367 TA=4n() = 261

FAWES -

2  Lgme = 3C- 2

LA = nrd Aypge = 3P
LA = n(8X8) =24  Apgee =91
TA = LA+ Apage
TA = 2dn +8rn=383x

b LAgilinder = C-h " Apgge = Tr?
LA = 2nrh Appse = (TP

LA = 2a{T(10) = 1401 Apgee = 49%
TA = LA+ 2(Apae)

TA = 140m + 2(49w)

TA = 140m + 987 = 236n

¢ LAghnder = G h Appge = mr
= 2xrh Ape = n(4)2
= 2n(4)5} Apase = 168
LA = 40n
TA = LA+ 2(Ahaae)
TA = 40x + 2{16x)
TA = 40n + 321 = T2n
d LAoane = %G‘f Abase=m‘2
LA = mré Ao = (12
LA = n(1)(3) .Abaae =7

TA = LA + (Apgge)
TA = 8n4+n=4dn

[




3 TA = 4nrd 7. a Theradins = 5 because (5-12-13) is a Pythagorean - i

e e b T i e sy i 110

iddr = 4nr? Triple,
. 36 = 12 LAcme=5C- € :
) 6= LAgope = mré A =T’
. Lilgane = m{B)(13) Abage = T2
4 a TA=LA of cone + LA of eylinder + A of cylinder’s base LA e = 651 Apgge = 25710
LAcone =3C - £ LAcylinder = C - h TA = LA + Apase
LAgone = w2 LAcyjinder = 2nth TA = 657 + 251 = 00
LAgone = m(2)(5) LAggtinger = 2n(2X5) b 8=2-4 (3-4-5)is a Pythagorean Triple
LAgope = 108 LApylinder = 20n 10=2.5
Apage = 1 6=2.3 (diameter)
Apoge 722 = 4% diameter=2-3=6 r=id=3
TA =107 + 20% + 4 = 34n LAcy]inder=C'h
b TA= Anemsaphere 4 Abage LAcylinder = 2nrh Apgge =2
Apemisphere T3 402 LAcytinder = 27(3)(8) Apaso = 132
Apemisphere = 27(6)2 Apoge = wx? LAcylinder = 487 ase = 9
Apemisphere = 27(36) use = W6 TA =LA + 2(Apgeo)
Aparigphoro = 2% Appge = 3671 TA = 487 + 2(9n)

TA = 72x + 36n = 108n

A = 48n + 187 = 66n
¢ Radins =3(30)=15

5 a mofAC=z 63"_(7,2)= ;% =-2 (8-15-17) is a Pythagorean Triple, so £ = 17
wr _6-(2) 8 1 =1
mof BD =3 5=15=3 LAcone =5C - £
b mdptof'K(—] =(7—;3,:22l“;)=(5,2) LA=#zr-¢ A'hase=1ﬂ'2
mdpt of BT = (572858 . 5, 9) LA = 5(15)(17) Apase = n(15)
7} AC and BD ave perp bis and ABCD is a rhombus. LA = 2551 Apase = 225m
A TA=LA + Appee
A A B TA = 2651 + 2251 = 480x
Bince the tower is 10 m in total height, the sides of rt A
/ formed are 4 and 3. Use Pythagorean triple (3-4-5) and
< 2 : > the slant height is 5.
K e Awne=3C. ¢ Aj=C-h
2
A ppe = 7l © Ag=2nrh
Acone = n{4)G) 1 = 2n(4)(T)
6 A of%cyl =LA+ Ab_aae 1+ Appge 2 + Beut surface e - AW
) Ly Agppe = 201 A = 56
LA=5{C-h) Appge = 70T’
LA 3(2 » A 1 - Avotal painted = Acone * Agyl
=3 o ase = 225" " Atgtal painted = 207 + 567 = 761
LA=5(2m(5)2) Abase =3 (76)(3.14) ~238.64sqm
LA = 10n

Acut surface = € - W

Agut surface = 2 - 10

Agut surface = 20

Ay = 10m + 2% = 20
Aélcy] = 35m + 20

~238.64 + 10 = 23,864, about 24 cans of paint -

The label is the LA and LA of eylinder is C - h.
LA=C-h r=%diameter=4

LA = 2rrh
LA = 2r{4)(14) = 8% cm by 14 cm

Section 123
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10 Diameter = 6, radiug = 3. Tse Pythagorean triple 3-4-5 to

11

12

13

14

192

find height of cone = 4, slant height of cone = 5, height of
cylinder=17-4-3 =10,

Agyl = Zurh Agppe = ard
Ag1=2r-3-10  Agpe=%-3-5
Ay = 60n Agpne = 1510

Ahemis phere = % (4mr2)
Apemisphere = 2n33

Aheznisphere = 18n

TA = Al + Acone + Ahemtsphere
TA =680% + 151 + 187 = 93

8 Auie=5d1 dp = 5(16)(8) = 64 .
b From mdpt form, mid KE = (2, O, mid KT = (-2, 4),
and mid BT =(2,-4), Area[ "1 =4.8=32

TA = LAprism + LAcy + 2(Aprigm base — Syl base)
TA=4d(b-h) + 2urh + 206 - h) - ur?)

TA = 4(10)(8) + 2n(3)(10) + 2[(8)(8) — n32]]

TA = 4(80) + 60n + 2(64 —9x)

TA =320+ 60r+ 128 - 18

TA=448 + 42n

Draw in the rest of the cone and find the area.

LA = n(8X10) = 80x
Subtract area of top cone, A 4
LA = 1(4)(5) = 20r %

80 — 207 = 60r

radius of large © = 8, small © = 4

slant hi large = 10, small = b, (converse of Midline Th)
TA=16r+64n+(m- 8- 10~-n. 4. 5)= 140n

‘8  Forms the frustrum of a cone,

Extend the frustrum to form
a cone, There are two
30°60°90° As formed with

{ bases.

In the large A, hypotenuse = £ of cone = 12

50°

In small A, hypotenuse = 2(3) = 6

TA= LAlaxfge cone ~ Llgmall cone + Abase 1 + B bage 2
TAsgr-f —nr-f +me2 +ze2

TA = m{6)12) — n(3X6) + n(6)% + n(3)2

TA=72r— 181 + 36x + 9m = 99x

Section 12.4

b Forms cylindrical shell.
radius sm © = 2
radiuglg©@=2+1=3
height =5

TA = LAlarge ayl + LfAamall eyt + 2{Ajarge buse — Aamall bage)
TA = 2nrh + 2mh + 2(nr — wr)

TA = 2r(3)B) + 2x(2)(5) + 2A=(3)2 ~ n(2)3

TA = 2n(15) + 20% + 2(%% — 4%)

TA =30z + 208 + 10n = 60n

¢ Forms same solid as problem 9.
radius =8

height eyl = 10

slant height cone = 17

TA =%(A9phere) + LAggiinder + EAgone
TA =3 (d4nr?) + Srrh + rd

TA = S [4n(8)21 + 2n(8)(10) + n(B)1T)

TA = 128n + 160m + 136n = 424x

Pages 579-582 {(Section 12.4)
1 aVglinder = Bh
V = 28n. 12 =300
b Vpriem = B-h
V=(0.-1008="720

2 Veiinder = Bh Vigghox =Bh
= wrZh = fwh
= a(L2E) =40
= bn =8
Vipedestal = Vot Vi
= Ex+8
(5 + 6} m®

3 V=Bh
V=0561.7=857

4  Volume = fwh
V = {5)6)(10)

V = 300
TA = LA + 2Apase)
= 2(bh) + 2(bh) + 2(h)
= 2(6)(10) + 2(5X10) + 2(6X5)
= 2(60) + 2(50) + 2(30)

= 120+ 100 + 60 =280

5 a V=e? bV=e? eV=gd
V=73=343 125 = ¢3
b=e

i
1
;
i
H
]
i
1
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¢ V=5h
286 = 13h
22 = h .

7 a V=Tx5xpge23aft
b 23.33 x 62.4~ 1456 Ib

8 (20,8
9 V= Bh _
= 24x5)10)
= 600
TA= LA+B

= 2(13X10) + (10)(24) + 26 X24)5)
= 260+ 240 + 120 = 620

10a8 V= Bh TA=LA+2B
= 7r%h TA = 2nrh + 2rr?
= w3212 TA=2n(D2) + 2ndie
= Bri12) TA = 108x + 40.58
V = 243¢m TA = 148.5%
b V.=iBh

= dmth

_ = 31(6)%20)

T = s

" V = 360z

TA = 2(LA + By + Bg) + Apegs

= 3@mh+ m?+ oD + bh

= L(onrh + 2% + bh

= arh + xmr? + bh

= m(BXN20) + n(6)2 + (6 + 6)(20)
= 120x + 86 + 12(20)

= 156n + 240

11 Letx be the length of a side. Voupbe = x5, A cube has

6 square faces. Each face hag an area of x2, TA = 6x2

Veube = TA

%2 = 6x2
x3-622 = 0
¥x-6) = 0

x=0orx=6x20,50x=6

12 Voriem = Bh ‘ T.
V = Gaph ,

V = 33V3)36)(10)

V = 54V3(10) = 54043
TA = LA+ Apgpes

TA = 6(6)(10) + 2G3)BV3)(36)

TA = 8360 + 10842

13 The face diagonal forms a 45°45°90° A, 50 an edge is 5v2.

Voube = 88
= (5v)°
V = 25042

14 Viatter = fwh

810 = fwh
810 = (10)12)(h)
810 = 120h
b - 819
= e
h=Z-615em

15 Vpriem = Bh R
BX(3) = 189 ]

16 Vpgn = Jwh Vet = Bh
= (15105 = arZh
= 750 ca em = n{d)X15)
= 240n

Vc,, = 240(3.34)
Yoy ~ 763.6 cucm
Yes. 1t will ovexflow by = 3.6 cu em,

7T a Viunchbox = Vpriem + Vtgcyl
Virism = Bh = (6}(8)(10) = 480
Vigt = 3Bh=1(9nX10) = 45% 3
Vianchbox = 480+ 4571 ~ 621 cu in,
b TA = A rectangles + Aéuyl
2810} + 6(10) + 26X + % (6m}{(10} + 5x
160 + 60 + 96 + 301 + O
TA ¢f metal = 316 + 397 ~ 439 sg in.

i

1}
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18 Diameter of outer eylinder =10+ 1+ 1 =12
Radius of outer cylinder = 6

Vout.ercyl = Bh

= mh
= a(6)%(20)
7207 cu fi

]

Becaunse the bottom will be 1 ft thick, height inner ¢yl =
height outer ¢yl - 1 £t = 19 {t and the radius inner eyl =

310) =5
Vinnercyt = Bh
= n(5)2(19)
= 476 cuft
Amt cement = Vouter eyl — Vinner eyt

207 eu ft — 4757 e f6

It

Amt cement = 2457 ~ 770 cu ft

19 Voriem =

Vprism =
TA =

TA =

20 Vigpe = (5)°
Veube = (4)3

Veube = 64 cu cm

Bh

A secbm" h

I (2OX(15)

511;(490)(15) = % x

o am - 20 - 15) + A2 n(20)2 + 15 - 201
£ (40m)(15) + 265)(4007) + 2(16)(20)

8%+ 2 5 600 = 1% + 600

%n + %OO

. Vhole = Bh
Vhole = m%h
Viole = 7(1)4(4)
Vhole = 4(3.14) = 12.56 cu em
Vise = Voube = Vile
V =~ 64 ~12.56 cucm
V = Bldeucm

b V10 cubes = 106144 cu cm) ~ 51d 4 ecuem

V 10 melted cubes =~ 514.4 cu em — 11%(514.4 cu em)
V 10 melted cubes =~ ((89)(514.4 cu em) ~ 457.8 e em
¢ TA = 6(Aface of the cube) - 2(A base of eyl} + Lidgy
6(s2) — 2(m®) + Ch
6(4)% — 2(n(1)%) + 2n(1)(4)
6(18) ~ 21 + B
96—

TA

n

i

I

]

2(3.14} + 8(3,14)

TA = 114.8sqcm

d TA of a cube

114.8

without hole = 6(s%)
TA = 6(4%)
TA = S6sqem

His claim is not true, 114.8 sq cm vs, 96 gq cm.

194 Section 12.5

21

Vpriam = Bh -
V = Bu6)-2hnG331010)

'V = (181~ 9m)10 = 90

L}

22 Separate the cylinder inte a ¢ylinder and a half cylinder.
The height of the top eylinderis 12— 8= 4,

Total Volume

Total Volume

chl 1+ chl 2
= Bhy +3Bhy

= wr?hy +%(1|:r2h2)

= w(3)UB) +n(AL)
= T2n+18rx

90n

H]

Pages 585-588 (Section 12.5)
1 prramid = %'Bh

1
=§(

]
1 )\3(30)

= $VBE0) = 49048

1

2 Veone = 38h

(5-12-13) is a Pythagorean
Triple,soh =12

Veone = %(mz}h
= Ea(5)2012)
= 1(25m12 = 100n ~ 314.16

8 & Vimma=3B-h

Viyramid = ‘é
b TA =

(100)(12) = 400
LA + Apage

LA+ 106 Height of A is 13, osing rt A
46)(10)(18) + 100

TA = 260+ 100 = 360
4 Voyramid = %Bh
42 = faam
42 = Bpn-9 -

5 & Ve = 3Bh

¥ = 9 from Pythagorean
triple 9-40-41

Veone = F81m)(40)

= H80x
b LA = arf ¢ TA = LA+ Abase
= #{9)(41) = 3601+ Bim
LA = 369n TA =" 450x

P
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a
= 3G\DX12)  using45°45°90° A,

.8 Total Volume = Vi box + Voyramid
Bhy + %th

25(20) +3(26)(24 — 20)
500 +3(25)(4)

500 + 32 =28 533 cum

Total Volume

]

7 Vel = Bh The height of the cone is 4
= 9n(50) {Pythagorean Triple 3-4-5).
= 450m

Veme = E;"Bh
= em@
Veone = 121
Total Volume = 450r + 125 = 4621 = 1451 cu ft

8 The A formed by the alt of the cone, a radius, and a slant

height is 30°60°90°A. radins = 3(12)= 6, alt = h = 6V3

Voone = %Bh
= %{m‘z)h
= 3(6)X6YE)

= Z(36m)(6v3) = 723 ~ 391.8

9 prm!,,m = l‘Bh Side of square found
= 2(5012)=200  Height found using
5-12-13 rt A,

.16 a Since PABCD ig a reg pyramid and Pis (5, 5, 12),
C must be 5 + 5 along the y-axis, C = (0, 10, 0).
b V=Ja00x12) = 400

11 Vam cone = %(361:)(4) = 481
Vig cone = %(361(‘.){10) = 120n

Remaining Volume = Vig cone — Vim cone
=120n — 488 =T2x

12 Vrocket = Veyl + Veone
Vyocket = Bh+3Bh
= (uh +3G@Dh
= w(8)250 +3(B(15)
= 64n(50) +3(64m)15

3200x + 3201 = 3520
(8-16-17 is a Pythagorean Triple, so the height of the cone
is 15.) IF60% containg fuel, 40% remains.

Ty 40% of 3520n = (4)(8520n) = 1480n ~ 4423

13 Vpyigm=Bh . Vyramia =1Bh
Vprism = (0NI0) =600 Vppomia =%(60)(5) = 120
600 + 120 =720
Total Volume = 720 cum

14 & The small A is ~ to the whole A by AA~, 5o

X 12
T+10 " 12+8 20x = 12x+ 120
x__12 -
x+10 = 20 8x = 120
% = 16
b 12=4.3
15« 5.3 (3-4-5) is a Pythagorean triple,

radiug = 3.3=9

x+10 = 15+ 10 =25 256=5-5
1248 =20 - 20=4.5(3-45) isa
Pythagorean Triple.
radius =3 .5 =15
The radii are 8 and 16.
€. Ve =3Bh @ Vegre = 3B
=tmPh = 3mdh

= 12 = 3((152)20
V = 324n~ 1018 V = 1500m =~ 4712

e Viraeturn = Viarge cone ~ Vamall cone
V = 16001 —324n = 1176 = 3895

16 Given: The pyramid as shown

. 2
Prove: 3 —(h)2

1 Pyrémid as shown 1 Given
2 ¢XVMisartsi. 2 Altitudes form rf £s,
3 sXZNisarts. 3 Same as 2
4 /XYM = XIN 4 Allrbsgare s,
5§ /MXY=:/MXY 5 Reflexive prop
6 AWYM = AXZN 6 AA—
k
ki EE % 7 If2 A5~ thg ratios of
corres sides are =,
8 l-Z-N— F =% 8 Similar Figlirgs Theorem
9 @- =% 9 Substitution prop
16 6s2 = 150
82 =25
s=8

V=5%=125 cuin.

Section 125 195




17 a 'Fhe slant height forms
two 30°60°90° As, —3/F

slant height = 3
In the base, the A /3
formed is a 30°60°90° A
3_ '
x=1=8
x%+h? = (slant height)?
(W32 + h? = (3V3)2

3 +hg = 27
h = V2d=2V6
1
prmmid = E;'Bh

1 2
= FDIEVE)
= 1oxa)iB)
= 618 = 18V2
b If side Is s, slant height z§\f§, h =§\i§
Voyramid = %‘Bh
18% ~ g
= 3 V3EVE)
53
= GG
158
= 5550672
53

Vpyramia = 12 2

18 The octahedron ean form 2 square pyramids; then,

"4

Vpyramid = 3Bh
2(6)23v3)
(12X3V2) = 36V2
Vo pyramids = 2(36Y2) = 7242

Vaoctahedron = 72\6

3]

19 The height of the pyramid is 12 because (5-12-13)is a
Pythagorean Triple. The base of the pyramid is an
isosceles A, The alt to the base of an isosceles
A bisects the base. 3-4-5is a Pythagorean

Triple, so the height is 4. ﬁﬁ
1
B=As=3bh Vpyramia =3Bk

B ?'é(ﬁ)(4) =12 prmmid =%(12}(12) =48

196  Section 12.6

20 Using ~ As,

S X+5 9

x 6

9x=6x+30
3x=30,x=10
By Pyihagorean Theorem,

}lsmall cone = B
hlarge cone = 12

Virustum = Vlmgolcnne — Vamall cone L
V}g cone = EBh Vom cons = §Bh

%(811:)(12) = %{3@;)(3)
= -324n = 961
Virustum = 3241 — 967 = 228x o

Pages 589-592 (Section 12.6)
= & 3
1 a Vaphere = gar

b Vsphere = %mﬂ
4 4
= :n(3%) = Zn9%
= $n(27) = $n(729)
Vaphere = 3610 Vaphere = 927x
4 3 :
¢ Vaphere = 37T :
= 4n(6%)
= $n(125)

BOD
Vaphere = 3 &

TAgphore = 4rr2

4
Vaphere = Em's {
= 4l = dn(6)?
= 2x210) .= 4n(38)
Vaghere = 2887 TAggnere = 1ddn
1
V1= B-h V%apham = ﬁ(%m‘a)
Vor = on(18)=136n = 2dwien
V= 188
Vo = 1357+ 18n = 153n =481 cum
8 Vg = Bh . 1= 34)=7
= mrfh ' o
Vo1 = n(D2(8) = 392
!
bvhemispheme = Evsphere
= %éﬁﬁa)
vhenﬁaphqre = lddn ]
€ Vplstic = Veyl ~ Vhomisphers
Vlastio = 3921 = 14dr = 248
4
Vaphere = Em's
= 3n(5?)
= $n(125)
v s 4
sphere = 5 T (166)(3.14) ~ 528 cu ft £

o e eene o

-

S —
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6 r= $8)=24 r = 42)=21
4

Vaphere = %ms Vaphere = Em’s
{ = Sm24 = Fa@1y
. = $n(13824) = 3w(9261)
Viphere = 18,432 = 12,348z

Vibbernsed = 18,4327 12,348n = 6084 ~ 19 cu em

)

7 a V-;sphere = é(ércﬂ) Veone %Bh
Vhoghore = 2€m10) = 1447 = 1360)(®)
Veone = 961
Total velume = 144w + 96x = 2400
b A%aphem = % + dmp?
Alyphiere = 3 (4)(36) = T2n
: Agone = wré £ = glant height = 10
i Acone =%+ 610 . - {Pythagorean triple 6-8-10)
: Acone = 801
Total surface avea = T2 + 607 = 132x%

1
8 & Vhemisghere = 3Vaphere DA G = mr?

= 3ém AO = m30)2
= 230 AQ = 9007~ 2827 sqm
! = Zn(27,000)

Vhemisphers = 18,000m ~ 56,549 cu m
L i
[ € Apemisphere = 34 gphere
\.\.-‘ o = %(4,-51-2)
= 2n(30)%
Ahemisphere = 1800R sgm, 4 ©. = 300n sg m
Twice as much paint is needed to cover the area of the

hemisphere,
d 18001 = nrl
} 1800 = 12
1
r= 30VE~42m

: 9 The cold capsule is a ¢ylinder and a sphere.

' Vg1 = B:h Vaghere = %m‘3

; Vet = 20(8) = 187 Vighere = 76

{ Vaphere = %w(gg):gn
j - Total Volume = 18z + gm = 22%% =71 cu mm

10 aVignere = %mﬂ and the ratio of the radii is 2:5, so the
ratie of the Volumes is 23:5% or 8:126,
b Agphere = 4m1® and the ratio of the radii is 2:5; sa the
ratio of the Areas is 2%:52 or 4:25.

11

12

13

a The hemisphere, ¢ylinder, and co_n;é allhave a radiug .
of 3.

Vhonst = 3 Vaghere Ve = B-h
= 6w =
= 3®F = mesBie

Vhemi = 187 i chl.al 108z '

Veone = %‘B-h
= %m'zh
= laae

Vcone = 12n ’ .

TA = Vhemi + Veyl + Veone
= 18 + 108% + 12x = 138
b LAy = 2nrh E=5inal34brtA,
LAcyI = 2753(12) LAcyne = wrl
LAgi = 2n LAcone = m(BX5)
. " LAgpe = 16w

E

: 1
Araatsphos = 36D
Ahsmjaphere = 2_75(3)2
Ahemjsphem = 18n
TPotal surface area = 721+ 151 + 18x = 1056n

The radius of ice eream and cone is 2.

Vice cream = %‘m‘3 ! Veone = %Bh
= n(@) = 3ta2h
=2, = Lmto2ne
Vico ercam = 1037 .. = 3(36n)
Voone = 12

Ne. The cone will hold 127: tacm and the i iee cream ia
only 10 cu em, '

8 'The radius of the Jargest inseribed sphere is% the gide
of the cube. -Since Ve = 5% and s = 1000, s = 10 and the
radiug is 5. o
Viphoro = 3108

= inze

= $u2m="Pn~524cum
b. The radius of the smallest circumscribed sphere iséL ]
the dxagonal of the cube, Froma 45"45"90" A, the
dlagonal is IG\F 3 and the radlus = B'J_

vaphen; = %ma '

= %ﬂ(s‘\!?_»)a

= 2n(37543) = 50073 = 2781 cum
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Vet = 167{15) = 2407

4 1
i 4 Viyghere = gma - e 2 a Vapemsd - d Vy.=3Bh
H 1 k
% chi = Bh Veube = 82 Voyr = 5(12)(5 !
Vet = ari2n Veube = 512 V=20 ; ; §
Vo = iz:wr3 . b Vyew=Bh . "~ @ Vpriem=Bh '
Voghore _ 51:1': 5.2 Vyew = 24(45) Viprism = 12(5)
Ve 200 273 Vi = 108 Viriam = 60 .
C chl =Bh f Vsphem = §7!:r3 ; .!
15 AO = m? Vst = 497(2) Vophoro =3 7(8) |
= -6 chl = 98n Vaphere ='8'§2'75
= 36n
Arect ABGH = 1-12=12 8 a Vg =Bh TAgl = LA 4 2(Apase) .
G 100% =200« 119 :
; - Ggx® =3x = mr%h TA = Ch + 2(u?) :
L \ = #(8)210 = mrh + 2m®)
16 Vhemi = glgmrd) =g Vegl = 360m = 2r(6)(10) + 2n(62) =
Veone = 510%0) = g1 = 120% + 236m) !
Viem 22 TA = 120m + 72n = 192x !
Veone %m-s 1 b The base of the prism is a rt A and x = 12 because 3-4-5 I
is a Pythagorean Triple. i
17 The height of both prisms is the same, so by Cavalieri's Vpriom = ]131‘ '
principle, if Asnoll = Aoyl then Vipell = Veyl. Vpriem = ?hh(h) ;
Virom = 5(93(12)(10)
Aghell = Ac_y! ~ Aspner eyl Acyl = 1[(1-\‘6)2 v 540 i&
Aghen = m{2r)% — 2 Ay = 3mr? _ privm =
Ayl = B2 / TApriam = LA + 2(Apas0) )
hell TA = bh+bh+bh+ 2Gbh) ;;
= 12(10) + 5(10) + 15(10) + 9(12) OO
: \, !
18 & Agppules = RZ - 5d? - TA = 120+ 90+ 150 + 108 = 468 e
The radius of the ® isVRZ —& by Pythagorean Theorem, ¢ Radius = 5 becanse 5-12-13 is a Pythagorean Triple.
Veone = %Bh TAcone = LA + Anpse .
R v |
Adiels = OV~ Veono = 3% Thee = §CL+ 72
Agirle = nRE — md Voone = 37(B2(12) = mrl +m? ;
b ‘1.3,? Cavalieri's principle the volume of the hemisphere Veono = % (@B1X12) = 2(5)L8 + (B2 ‘
is equal to the volume of the cylinder minus the volume of 3
Lo Veope = 100% TA = 66% + 26w = 90 ; ;
the cone, ; ,
Vhemi = chl“‘ vom:ie h E
Viemi = TRA(R) - SxR2R) 4 Viea=B.
Vhoms = SnRS , ' Vrea: = (9X5)2 = 90 |
Therefore, the volume of a sphere = §ER3. ! ;
: B a8 Vegbex = fwh b Voube = ¥* ) f
_ 100 = 15(13h 216 = x3 ; |
Pages 594~-597 Chapter 12 Review Problems 100 = 20h 6= x ;
-1 aSlant height is 4, b LA = 2r(4)(7) = 56n 5= h h=86 :
i L |
LA = 5(6)(4)(4) = 48 TA = 56+ 2n(16} . (‘
{
TA = LA+ Anase = 88n 6 By using the Pythagorean triple 8-15-17, the base ]
= 48 +36 diameter is 8. |
= 84 ] Veyi=Bh §
;
i
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4 Use the "Divide and Conquer” method.

Vyecthoy = €wh
V= (100)25)(15)
V = 37,500 cucm
Vyeot box = &wh
V = 100(25)(15 + 18)
V = 160(26)30)
V = 75000cucm
Viectbox = €wh
V = (100)100)X(15 + 15 + 15)

= 100(100)(45)

’

lm-5-18 + 769

b Anaifeons =
= 2(65m + 25m)
= 45g
Aa = 2102y =60
TA = 457 +60

12 V1 =Bh=16rh
Since A base = mr?, r = 4 and diameter = 8, C = nd = 8.
Therefore the length of the rectangle = 8z, The height
must = 3, because (3)(8x) = 24r, the area of the rectangle,
" Veyl = 165(3) = 48n '

V = 450,000 ¢ucm
vV, = 37,600 + 75,000 + 450,000 = 562,500
concroke 5 + 'y 3 ClE ¢m i3 Arhomhua - % ( dl dz} prramid = %Bh
- 1 o= i )
8 aLA=3(10)16)4)=320 Arhombus = im(‘” Vpyremia = 5(216)
A = 5(42) =21 V, id = 35
B TA = LA+ Apuee rhombus 3 pyramid
= 320 + 256 = 576 14 1
eV =} (256)6) = 512 Avases = Gap)(@)
= 36Ex72)2)
9 TAaphere = dur? Vsphere = %ms
: = 43243
36x = 4nr® Vaghare = 37(3)°
o res v Sy e 36 LA = (12)(20X%6)
= ¥4, rs = R T =
sphere = 3 " = 1440
10 a Slant height = 12 TA = 1440 + 4323
B LA = F(10)12)8) = 180 V = 216y3(20)
1
Appge = 5(10)(@) = 4320V3 cu em
= 25‘\!5 7 .
15. Draw the alt to the base of the isosceles A, bisecting it.
TA = 180+26V3 7-24-25 is a Pythagorean Triple, so the height = 24,
b LA = mré Voviom = Bh
= w610} Vpriem = Gb)h
= 60n o Voriem = G(10)20)(50)
TA = LA+
Abase Voriom = (168)(30) = 5040
= &0n+ 367
= 96 i,
D 16 Veastlorect = Bh = (50)(10030 = 150,000
c = 2nr
) 5 Vrectangular tower = Bh = (8)(50} = 450
= 2n(8.5X15) prramid on tower = %Bh = ';%(9)(3) =9
= 195z Veyi Bh = 2n(50}) = 4505
cylinder tower = =9 =
TA = LA+ Apage Vhemisghere =3 71%) = 25(27)= 18n
= 195z + (2)n)(6.5)2 ; P
= 196m+ 34%1! Virtanglalur tower = Bh =§'\I§(5D) ""-'%?9 3.
1
= 2795%n
2 . prramid on tower = %Bh '-“"él(g'\fg)(s =ZB 3
it a A= 5 4n(5R+ (B2 lnder pas = B = 300) = 450
Veone on tower = %Bh =3(98)3 = 9
= BOn+ 25
= Ton Total Volume = 150,469 + 927 +%’ 3
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17 Vit = Bh . Vei=Bh
Vreet = 30(8) Vey = (1%Hn(8)
Vicot = 240 Veyt = 85

Vet = 8(3.14) = 25.12
Remaining Volume = 240 — 25,12 = 215

4846

18 Virigm = Bh=45h Bz =10 .

Vpriam = (Vs — 8)(s ~ b)(s —eDh
Vprjam = (/10010 — 5X10 — (10 — 6
Vorigm = W200R

Virloa = (10V2)7 = 702

19 A = 302 10)+ 26 - 10) + 265 365

= 120 +48n

20 Tofind B, find the area
of the shaded segment. . ™
The inseribed A will he
equilateral, so the radii will

be 10 because all sides of an

equilateral A are =,

B= Asector—Aqu

2
arey o &
B Cgeo) el

Vprism = Bh

102 )
B = Gpn(10)2 - -3 Viprism = 5007 ~ 750\3
=é‘(100m} -25V3
B=%,_ 2648
' m arc

TA = 2(B) + Arect + 35 (LAcy)

TA= 2(--;; 25V3) + bh + 22 Ch

A =220 — 50v3 + 10630) + () (1040
A= 50\0'_ B +300 + 1001:

TA= 300+——7c 50\(' cug

Sk
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= Elr - 25330

21

22

b Radiussmalleyl=3

X 9

x+6 12
12x = 9x+ 54
3x = b4
x = 18

Using the Pythagorean Theorem, the height of the small

cone = 33 the l-might‘ of the large cone = 12*f§

Viruatum = Vig cone ™ Vam cone

Vig cone = 3Bh =3 (144n)(12v/3) = 57673

~

Vam cone = %Bh =“§(8 17m)(93) = 243m\3

Viystam = BT6RV3 — 248738 = 38513
‘ ) ¢ .
& The A is 8 30°60°90° A, s0 f;}!e rading of cone %(8) =4

and the helg'ht 448,

Veone = %Bh

V = imh

V= sn(4>2(4«1_)
V= Maem )W— 64m"_

radinslarge eyl =3+ 1=4

V = Bh

V = (nr?—meBp -

V = (42 -ni3%)5
V = (161-9m5 = 35x

Pages 598-603 Chaﬁters 1-12 Cumaulative Review

1

Oxax = 00
10x = .00, x=190
The measure of the larger acute £ is 9(9) = 81°.

2k+3+4dx~5+8x-19 = 28
14x-21 = 28
14x = d9,x=} .
AB=2x+3 BC=4x-5 CA=8x-19
AB = 2<§>+3 BC=40-5 ca=sd-19
AB=Y.3 BC=2.5  ca=%.19
AB =10 - BC=9 CA=9
AABC is isosceles,
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