CHAPTER 12

Application (p. 717)

1. 27(40)2 = 10,053 fi2

2. Sample answers:
domed stadium, igloo

Skill Review (p. 718)
121 2.34 3. A=1/34)2 4 A=13.3)6"6)
~ 6.91in.2 ~ 93.5 m?
5. A=13(12)8"1)
= 4.8f¢

Lesson 12.1
12.1 Guided Practice (p. 723)
1. Sample Answer: A group of polygons put together in
such a way as to enclose a region of space.

2. Yes; yes; a segment connecting any two points on its sur-
face lies entirely inside or on the polyhedron.

3. Polyhedron; each face is a polygon.
4. Polyhedron; each face is a polygon.

5. Not a polyhedron because some of its faces are not

polygons. 7.F+V=E+2
6. F+V=E+2 S+ V=942
F+6=12+2 V=6
F=38

9. F+V=E+2
20+ 12=E+2
30=E

8 F+V=E+2
F+10=15+2
F=1

12.1 Practice and Applications (pp. 723-726)

10. No; every face is not a polygon.
11. Yes; each face is a polygon.

12. Yes; each face is a polygon.

13. F=5 V=5 E=38

14. F=8 V=12 E=18

15. F=10 V=16 E=24

16. Regular; all faces are congruent regular polygons.
Convex; any two points on its surface can be connected
by a segment that lies entirely inside or on the polyhe-
dron.

17. Not regular because all faces are not congruent polygons.
Convex; any two points on its surface can be connected
by a segment that lies entirely inside or on the
polyhedron.
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18.

19.

20.
21.
22.
23.
24.
25.
29.
32.
33.

35.

36.
37.
38.
39.

40.
42,

44,

Not regular because all faces are not congruent polygons.
Nonconvex because some segments which connect two
points lie outside the polyhedron.

False; a polyhedron can be convex without being regular.
See Example 2(b) on p. 720.

False; a polyhedron must have at least 4 faces.

True; a cube is composed of six congruent squares.
True; a tetrahedron has exactly four faces.

False; a cone is not a solid bounded by polygons.

True; an example would be a square pyramid or a prism.
circle 26. circle 27. pentagon 28. rectangle

circle 30. rectangle or square 31. rectangle
pentagon

yes 34. square

yes

tetrahedron
octahedron
dodecahedron

dodecahedron

octahedron 41. cube
43. F+ V=E+2
5+6=9+2
11 =11

Ty

N .

regular octahedron

F+V=FE+2 45. F+V=E+2

5+45=8+2 5+6=9+2
10 =10 11 =11
Geometry
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Chapter 12 continued

46. | Platonic solid | Faces | Vertices Edges
Tetrahedron 4 4 6
Cube 6 8 12
Octahedron 8 6 12
Dodecahedron 12 20 30
Icosahedron 20 12 30
Platonic solid F+V=E+2
Tetrahedron 4+4=6+2
Cube 6+8=12+2
Octahedron 8+6=12+2
Dodecahedron | 12 + 20 =30 + 2
Icosahedron 20+ 12=30+2
47. E=120-3) 48. E=38:3+6-4)
= 30 edges =124 + 24)
F+V=E+2 = 1(48)
20+ V=30+2 =24
V=12 F+V=E+2
14+V=24+2
V=12
49. E=18-6+6-4)
= 3(48 + 24)
=(72)
=36
F+V=E+2
14+ V=136+2
V=24
50. E=1318-4+8"-3)
=172 + 24)
= 3(96)
=48

F+V=E+2
26+ V=48 +2

V=24
51. E=34-6+4-3)
=124 + 12)
= 3(36)
=18
F+V=E+2
8+ V=18+2
V=12
Geometry
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52. E=1312-5)
= 5(60)
=30

F+V=E+2
12+ V=30+2
V=20
54. C.
F+V=E+2
F+12=18+2
F=38
56

58.

Lesson 12.1
12.1 Mixed Review (p. 726)

60. A = bh
= (12)8)
= 96 in.2

62. A =13dd,
= 3(49)(30)
= 735m?

64. A = jaP
= 1(4.22)(28)
= 59.08 ft2

66. A = 6<i\/§s2>
A= g\/';‘sz

6 2
= Zﬁ(“ ft)

~ 41.57 ft?

53. 6 molecules

55. B.
-0}
(osp ="

0s - %
57.

59.

61. A = h(b, + b))
=1(16)(21 + 14)
(8)(35)
= %aP
1(4.6)(48)
= 110.40 m?
65. A = iﬁsz
= /382
=~ 27.71 cm?

63.

S
|

67. A = %aP

1 8
- E<tan 15")(16 - 12)

4
" tan 15°(192)

~ 2866.22 in.?
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Chapter 12 continued

s B ,

68. A = 360° (7) 69. A = m(43)
s = 18497
=300 BT ~ 5808.80 f2
=~ 49.17 cm?

(180° — 140°) '

70. A = Y7 m(32)

40°
= g 10247
~ 357.44in>

12.2 Developing Concepts (p. 727)

S1A = AreaA + AreaB + Area C + AreaD + Area E +
Area F
=@3-N+6BG-V+@B-5+7-5+3B:5+
B-7

=21 +35+ 15+ 35+ 15 + 21
= 142 sq units
2. A=3-7=21squnits
P = 2(3) + 2(7) = 20 units
h = 5 units
3. 2A + Ph = 2(21) + (20)(5)
=42 + 100
= 142 sq units
They are equal.

4. Sample Answer: S.A. = 2(1 - w) + 2w - h) +2(I - h)
or 2A + Ph

12.2 Guided Practice (p. 731)

1. Sample Answer: Both have congruent faces which are in
parallel planes. In both cases, the surface area is the sum
of the area of the bases and the area of the lateral sur-
face(s). A cyclinder has bases which are not polygons
whereas a prism does. The lateral area of a cylinder is the
area of its curved surface. For a polyhedron, the lateral
area is the sum of the areas of the lateral faces.

2. Sample Answer:

3cm 5cm
3cm 5cm
2 cm 4cm

4cm 2om

3cm
3cm 5cm
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The lateral area is the area of 3 rectangles, one 3 cm by 2
cm, one 4 cm by 2 cm, and one 5 cm by 2 cm, for a total
of 24 cm?. The surface area is the lateral area plus the
area of the bases, 2 = right triangles with a total area of
12 cm?. So the surface area is 36 cm?2.

3. right cylinder 4. triangular prism 5. rectangular prism

6. top and bottom bases: 22 cm
front and back bases: 16 cm
left and right bases: 26 cm

7. top and bottom bases: 5 cm
front and back bases: 8 cm
left and right bases: 3 cm

8. top and bottom bases: 110 cm?
front and back bases: 128 cm?
left and right bases: 78 cm?

9. top and bottom bases: 24 cm?
front and back bases: 15 cm?
left and right bases: 40 cm?

10. S.A. = 2B + Ph
= 2(24 cm?) + 110 cm?

= 158 cm?
11. Sample Answer: 12. Sample Answer:
| 14 m—
I
| 5.9 ft
: 22m
)=
‘ 3.41t
3.4 ft

12.2 Practice and Applications (p. 732-734)

13. right hexagonal prism 14. six 15. rectangle
16. VF, TE, SD, RC, OB, PA (any four)
17. pentagonal prism 18. cylinder
19. triangular prism

20. SA.=2B + Ph

2(9 - 11) + (18 + 22)(10)
198 + 400

598 in.2

21. S.A.=2B + Ph

22 -9) + (18 + 4)(7)
=36 + 154

190 m?
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Chapter 12 continued

22. SA.=2B + Ph

= 2(%)(& )(14)2 + (42)(6)

=983 + 252
~ 421.74 2
23. SA. = 2B + Ph
2(4(4v2)@) + (16)(72)
1642 + 11522
137.83 m?
24. SA. = 2B + Ph
=2(5(2)(6.4)) + (15.11)(2.9)
12.8 + 43.82
~ 56.62 cm?
25. SA. = 2B + Ph
=261+ V327 + (2 6)(6.1)
=20.78 + 73.2
~ 93.98 in.2
26. SA. =2mr? + 2arh
= 27(6 ft)* + 27(6 ft)(11 ft)
=727+ 1327
= 204
~ 640.88 ft2
27. SA. =2mr? + 2@rh
27(8 cm)? + 271(8 cm)(8 cm)
1287 + 1287
2561
=~ 804.25 cm?
28. SA. =2mr? + 2arh
= 2m(3.1)2 + 27(3.1)(10)

U

= 81227
~ 255.16 in.2
29. 4 SA.=2B + Ph
L o =2(18) + (18 - 10)
od =36 + 180
TR =216 f2
30.
SA.=2B + Ph
=2(6-%- V3 (122)+(12 - 6)(12)
= 74825 + 864
~ 1612.25 mm?
Geometry
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31.

32.

33.

34.

35.

36.

SA. =27 + 27rh
= 2m(1.2)2 + 27(1.2)(6.1)
2.887m + 14.647
= 17527
~ 55.04 in.?

6.1in.

S =2B + Ph
298 = 2(7 - 4) + (22)(x)
298 = 56 + 22x
242 = 22x
11ft =x
S =2B + Ph
870=2-(3-12-5) + (5+ 12+ 13)y
870 = 60 + 30y
810 = 30y
27Tm =y
S =2mr? + 2mrh
1202 = 2(m)(7.5)* + 2(m)(7.5)(z)
1202 = 112.5 7 + 1572
848.57 = 15mz
18.01in. ~ z
For h = 1in.
S =2B + Ph
=2(2-2) + (4.2)(1)
8+ 8
=16
For h = 2 in.
S =2B + Ph
=202-2) + (4-2)(2)
=8+16
= 241in.2

Doubling the height does not double the surface area.
For h = 1in.
S=2B + Ph
= 2(;v/362) + G - 3)(1)
779 +9

=~ 17 in.
Forn = 2 in.
S =2B + Ph
= 2(;v/3(32) + (3 - 3))
=779 + 18
~ 26 in.

Doubling the height does not double the surface area.

Copyright © McDougal Littell Inc.
All rights reserved.



Chapter 12 continued

37. For h = 1in.

S=2B + Ph
=2(6 - §v/3(27) + (6 - 2(1)
=20.78 + 12
=~ 33in.

For h = 21in.

S=2B+ Ph
=2(6 - 1/3(22) + (6 - 2)(2)
=20.78 + 24
=~ 45 in.

Doubling the height does not double the surface area.

38. Sample Answer: 39. Sample Answer:

l

7

41. Sample Answer: At least two sides would be longer or
wider than the corresponding sides of the folded box.
Several sides have to fold over to enclose the box and
make its structure more rigid.

42, S =2B + Ph
2(64)2 + (64 - 4)(414)
114,176 m?
43. LA. = 27rh
= 2(m)(1)(4)
= 8
~ 25in.?
44. A = (B + Ph) + (B + Ph)

= ((6 . % J3- 112> + (6 - 11)(3))

+((6.l.\/§.52>+(6-5)(3)>

4
= 314.37 + 198 + 64.95 + 90
~ 667 in?
667in> _

130 in.2/can

45. S = 27r? + 27rh

= 2(m)(1.5) + 2(m)(1.5)(4)
4.57 + 127
16.57

~ 52in.2
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46.

47.

S =2mr? + 27rh
2(m)(3)* + 2(m)(3)(8)
187 + 487

= 66T

=~ 207 in.?

Sample Answer: Let r, h, and S be the radius, height, and
surface area of the original cylinder. Then the surface
area of the larger cylinder is 27(2r)> + 27(2r)(2h) =

8mr? + 8arh = 4(2mr? + 2mrh) = 48S.

48. S=2(4:6)+2(5:6)+22-6)+23-6)
+2(20 — 6)
= 196 cm?
49. S = 27(1.5)(6) + 2m(0.5)(6) + 2m(1.5)? — 27m(0.5)?
=187+ 67 + 457 — 0.5«
= 287
~ 87.96 in?
50. m/A = 61° 51. m/A = 58°
0 . . 105
tan 29° = BC sin 32° = B
5 10.5
BC = an 2o AB =G
BC = 9.02 AB = 19.81
. . 5 . 105
sin 29 =B tan 32 =BC
5 10.5
AB = Gn oo BC=tan32
AB = 10.31 BC = 16.80
52. m/B = 44°
o_ 12
cos 46° = B
12
AB =
cos 46°
AB = 17.27
. BC
tan 46° = D
tan 46° = BC
12.43 = BC
53. A = iaP

= 1(19 cos 36°)(2)(19 sin 36°)(5)
1805 cos 36° sin 36°
858.33 m?

U
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Chapter 12 continued

54. A = 72 55. A = (6)(5/3)(s?)
= (14 fr)? = 6(1)(v/3)(8)
= 1967 ~ 166.28 in.2
~ 615.75 ft?

_05_9 _PU_16_ 8 _

56. P = 5 = 5> = 41% 57. P = 5o = o = < = 13%
_QU _14_ 7 _

58. P = 2o =05 = 11 = 64%

™ 8 4
59. P = oo = o0 = 1y = 36%
PV 20 10

Lesson 12.3
12.3 Guided Practice (p. 738)

1. Sample Answer: All the faces of a pyramid are polygons
and two lateral faces intersect in a lateral edge. A cone
has no lateral faces. Its base is a © and its lateral surface
is curved, so it has no lateral edges. Both are space
figures with a vertex and a base. The altitude of each is
the L distance from the vertex to the plane containing the
base.

2. No; all the faces of any pyramid are triangles.
3.C 4E 5B 6.A 7.D
ART FOR EXERCISES 8-11

8. A= mr? 9. [2=77+ 32
= (m)(3)? 1? =758
=97 [ =17.62ft
~ 28.27 ft

10. Lateral Area = mrrl
= (m(3)(7.62)
= 22.867
~ 71.82 {2
r? + arl
(m)(3)* + (m(3)(7.62)
=97 + 22.867
31.867
100.09 ft?

11. SA.

U

Geometry
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12. S = B + 5Pl

13.

=9 + 3(12)(2.5)

= 24 m?
S=B+1P

=253 + 1(30)(12)

~ 22330 in.2

12.3 Practice and Applications (pp. 738-741)

14.

15.

16.

17.

18.

2 =122 + 42
= 160
€=4/10m
Lateral Area = %bf
= 3(8)(4/10)
=~ 50.6 m?
€2 = (222 + (11)?
= 605
¢ =11/5in.
Lateral Area = 3bl{
= H)e2)(115)
~ 270.6 in.?
€2 = (272 + (7.1)?
= 5441
€= /5441 ft
Lateral Area = %b@
= 3(4)(V/54.41)
~ 14.8 ft?
S=B+1PI
= (11.2)% + 3(4 - 11.2)(17)
= 506.24 mm?
€2 =132 — 42
€> =153
¢ =317
S=B+ 3Pl

= 1(8)(8 cos 30°) + 1(3 -
~ 2771 + 14843
~ 176.14 cm?

8)(3v/17)
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Chapter 12 continued

19. €2 =92 — 2752

€2 = 73.4375
€ = J73.4375
S=B+ %Pl
= %aP + %Pl
- %(tazn'?oc,)(s.s 16)+1(556)
(V/73.4375)
~ 78.59 + 141.40
=~ 219.99 cm?
20. €2 = (14)? + (8)?
€2 =260
¢ = /260
=~ 16.1 in.
21. €2 =(9.2)2 + (5.6)?
2 =116
= J116
=~ 10.78 cm
22. 2= (V2] + (22
2=6
=6
~24ft

23. S = ar? + mrl

7(7.8)% + m(7.8)(10)
60.847 + 787
138.84 7 m?

mr? + wrl

(5.9 + 7(5.9)(10)
3481 + 597

= 93.81 7 mm?

25. (> =4.5%+ 112

24. §

€2 =141.25
€= 141.25

S = mr?+ mrl
= m(4.5) + w(4.5)(V/141.25)
=~ 20.25m + 53.487
= 73.73 win.2
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26. regular square pyramid
2 =72-352
= 36.75
€= 3675
S=B+1P
= (77 + (7 - 4)(V36.75)
~ 49 + 84.87
~ 133.9 ft?
27. right cone
S = qr* + arl
= (m(2)* + (m(2)(6)
=47+ 127
= 167
~ 50.3 cm?

28.

12.2cm

S =B+ 5Pl
= 1V/3(8) +3(3 - 8)(12.2)
=27.71 + 1464
= 174.1 cm?

29.

S=B+;3P
=6-1- /332 + %6 -3)62)
~ 2338 + 558
~ 79.2 m?

30. S=mr2+ 7l

= (m)(5.5)% + (m)(5.5)(7.2)
=30.257 + 39.67
= 69.857
~ 219.4 fi2

Q
‘ 7.2{/

Geometry
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Chapter 12 continued

31. 2=122+92
= 225
¢ =15

= ar? + 7l

(m)(9)* + (m)(9)(15)

= 8l7w + 1357

= 2167

= 254.47in.2 + 424.12in.?
~ 678.56in.?

)
I

-
N
_S'

32. (2 =06+ 8.8
113.44
€= /1134
S =2(B + 3pI)
(122 + 3(4 - 12)(V/113.44)]
144 + 255.6)
99.2 units?
33. (2 =15+ 3
=11.25
€= 1125
S = (B + Ph) + 4(3b¢)

[ I
= = =2
]

2
2
2
7

—[3)? + (12)(6)] + 4(5)(3)<m.25)

~ 90 + 20.1
=~ 110.1 sq units
34. (2 =32+ 42
=25
=5
S = a2 + 2mrh + wrl
= (mQ3)* + 2)(m)(3)(10) + (m)(3)(5)
=97+ 607 + 157
= 84w
~ 263.9 sq units
3. S=72+4=18

p=18+2=9

q> = p* + 122

> =9+ 12°

q> = 225

qg=15
Geometry
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36. S=ar?+ mrl
754 = (m(3)* + (mB)()
754 =97 + 37y
47.13 = 37y
47.13
. =y
S5in. =y
X2 =y — 32
=25-9
=16
x =4in.
37. S =B+ 5Pl
333 = 1(6.1)(42) + L(42)
333 = 128.1 + 211
204.9 = 211
9.8m =]
h? = €> — 6.12
h* =98 —6.1%
h?* = 58.83 m
h="77m
38. Lateral Area = %Pl
= 1(28 - 4)( /182 + 14?)
= (56)(~/520)

1277 cm?

U

39. S = B + 5Pl
= (707.75)* + (4 - 707.75)
( @471)2 + (353%)2)
= 500,910.06 + (1415.5)(589.125)
1,334,817 ft2
40. Base = 704 ft
Height = 446 ft
S=B+1Pl
= (704)% + 3(4 - 704)( /4462 + 3522)
= 495,616 + 1408(568.1725)
~ 1,295,603 2

The surface area is about 39,214 ft? less.

41. Lateral Area = 77l
= (m)(8in.)(12 in.)
= 967
=~ 302 in.?
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Chapter 12 continued

42,

43.

44,

45,

46.

47.

48.

4.
43 = sin 30°

45
sin 30°

9ft =r

[2=92+12°

12 =225

=15

lateral area = 7rrl
= m(9)(15)
= 1357
=~ 424 ft?

The surface area of the cup is about % the surface area of
the original circle. mZABC =~ 29°.

B  Column A: Area of base = 42 = 16
Column B: Area of base = m(3)? =~ 28.27

C  Column A: Lateral edge length = /42 + 32 =5
Column B: Lateral edge length = /4> + 32 =5
B

Column A: Lateral Area = 3P{ = %(16)(\/ﬁ) =~ 36.66
Column B: Lateral Area = 7rrl = 3.14(3)(5) = 47.12
S =mr2+ mrl

— (@07 + @OV + 1)

=a+ 77\/§
(1 + J3)
=~ 8.58 sq units

Square

S=B+3P
= (1.414)2 + 1(4 - 1.414)(1.58)
=~ 6.47 sq units

Hexagon
S=B+ %Pl
= %aP + %P(?
_ (%)(taggoo)(ﬁl) +26.1)(165)

= 7.55 sq units

Copyright © McDougal Littell Inc.
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Octagon
S =B+ 3Pl
1

1
= EaP + EP@

1 ( 0.3825

~ 2\tan22.5

=~ 7.97 sq units

)(8 - 0.765) + %(8 - 0.765)(1.68)

49. Sample Answer: The surface area increases. As the
number of sides increases, the surface area will
approach the surface area of the cone.

12.3 Mixed Review (p. 741)

50. A = 1./3s2 51. A = 3aP
=31/3(1)2 =3(5)(8)(2 + 5 tan 22.5°)
=~ 190.96 sq units =~ 82.84 sq units
52. A=6(3)(V3)3)? 53  A=1im?
~ 23.38 sq units 190 = 3(3.14)r2
121 = r2
11 =r

12.3 Quiz 1 (p. 742)

1. regular; convex 2. not regular, convex
E=14-3)=6 E=134-3+4-4)
F+V=E+2 E=14
44+V=6+2 F+V=E+2
V=4 8+V=14+2
V=38

3. not regular, nonconvex
E=i2-6+6-4) =18
F+V=E+2
8+ V=18+2
V=12
4. S=2B+ Ph
=20 /3-72) + (21)(14)
~ 42.44 + 294
=~ 336.44 sq units
5.5 =B+ 5Pl
= (102 + 14 - 10)(V9* + 52)
100 + 205.91
~ 305.9 m?
6. S=mr?+ mwrl
= (MOP + (MO)(VP + 167)
= 8l + 165.227
= 246.227
= 773.52 mm?

U

Geometry
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Chapter 12 continued

12.3 Math & History (p. 742)

1. Length = 4 + 16 = 20 in.
Width =6 + 12 + 6 + 12
Area = (20)(38)

= 760 in.?
2. 12in. by 6in.;
SA. =B+ Ph
=(6-12) +[2(12) +
=72 + 576
= 648 in.2
I
I
16in.| |
|
F——1 -
2in n
Lesson 12.4

12.4 Guided Practice (p. 746)

1. square units; cubic units

+ 2 =38in.

2(6)1(16)

2. The two stacks have the same height and the same cross-
sectional area at every level. Therefore, by Cavalieri’s
Principle, the two stacks have the same volume.

V=Ixwxh
= 3 x 3 x 0.01(500)
=45in.3
1 w h Volume
3. 17 3 5 255
4. 2 8 10 160
5. | 48 | 6.1 | 55 161.04
6. | 6t 3t | 3t 541
7. V= mrh 8. V=Ixwxh
= (m)(16)X(15) = (10)(8)(10)
= 5407 = 800 in.3
~ 1696.46 in.?
9. V=Ixwxh
= 14 in. x 6 in. x 10 in.
= 8401in.3
12.4 Practice and Applications (p. 746-749)

10. Sample Answer: 120 unit cubes; 3 layers of 4 rows of 10

cubes each

11. Sample Answer: 100 unit cubes; 4 layers of 5 rows of 5

cubes each

12. Sample Answer: 36 unit cubes; 6 layers of 3 rows of 2

cubes each

Geometry
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13. V= Bh
= (8)(8)(8)
= 521in3

15. V = Bh
= 6(}/3(3.5)2)(10 in.)
~ 31826 in.3

17. V= 7r’h
= (m(3)*(10.2)
=91.87
~ 288.40 ft3

19.
I
I
: 15 m
I
|
4m

=1/3(8)2(11.2)
~ 310.38 cm®

14. V= (4)(5)(12)
= 240 cm?®

7r2h
(m)(12)*(15)
= 21607
~ 6785.84 m?
18. V = 7r?h
= (m)(3.5)%(9.9)
121.2757
~ 381.00 cm?
V = Bh
= (4)2(15)
= 240 m’

16. V =

= (24)%(3 ft)
=72 ft3

V = @r’h

= (m)(4)*(8)
1287
402.12 m3

7r’h
(m)(21.402(33.7)
15433.2527

~ 48,484.99 ft?
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24.

25.

27.

28.

30.

31.

32.

33.

34.

35.

36.

V = mr2h

15 in. TN
N A = (m)(7.5)2(26)
= 146257
~ 4594.58 in.2
V = Bh 26. V = 7rh
= (6)(11)(14) = (m)(5)*(8)
=924 m? = 628.32 ft3
V = Bh
= (3)(3)(15 sin 60°)
= 11691 cm?
V = Bh 29. V=13
560 = (7)(8)u 2700 = v3
560 = (56)u 33100 = v
10ft=V 1392yd = v
V = Bh
80 = 3(8)(5)(w)
80 = (20)(w)
4=w
V = Bh

72.66 = (6)5/3(2)*(x)
72.66 = 10.39(x)

6.99 in. = x
V = arh
3000 = (m)(9.3)2y
3000 = 271.72(y)
11.04 ft = y
V = 7@rh

1696.5 = (m)(2)*(15)
1696.5 = 47.1272
36 = 2
6m = z
V = (1.31)(0.66)(0.66) — 2(0.33)(0.39)(0.66)
= 0.57 — 0.17
= 040 ft’
They are the same.
V= (10)(6)(2) + 3)(2)(5)
=120 + 30
=150 ft3
V= (12.4)(7.8)(9) — (1.8)(3)(9)
= 870.48 — 48.6
= 821.88 m?

Copyright © McDougal Littell Inc.
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37.

38.

39.

40.

41.

42,

43.

44,

V= (m)(8)*(11) — (m)(3)*(11)?
= 7047 — 997
= 605

1900.66 in.?

First, convert measurements to yards.
V = Bh

= (10)(6)(35)

~ 6.67 yd
First, convert measurements to yards.
V = Bh

= ()F)E)

~ 92.59 yd
First, convert measurements to yards.
V = 7r’h

= (m(®)(3)

=~ 44.68 yd

No; the circumference of the base of the shorter cylinder
is 11 in., so the radius is about 1.75 in. and the volume is
about 82 in.3. The circumference of the base of the taller
cylinder is 8.5 in., so the radius is about 1.35 in. and the

volume is about 63 in.3.

Vitock = (10)(9)(20)
= 1800 cm?
L= m4.5)%(12)
=~ 763.4 cm?

1800 cm?
763.4 cm?

Vprism = %(6)(8)(10)
= 240 cm?
From Ex. 42, the volume of the block is 1800 cm?, so

1800 cm?
240 cm?

Vy,

=~ 2 candles

== 7 candles.

V=6 1V3BR12)

= 280.6 cm?

1800 cm?

m =~ 6 candles

Geometry
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Chapter 12 continued

45. Vi = Bh Vo = mr?h 55. 52 =72 + 72 56. A = 1aP
= @)0)3) = (3.14)(1.5 in.)%(5.1 in.) s2 =98 = 1(8.5)(6)(2 - 8.5 tan 30°)
=36in3 = 36.05 in.? s =172 ~ 250.28 in.2
Sprism = 2B + Ph A=
=2(3-3) + (12)4) = (1v2)
= 66 in.? = 98 m?2

S =2mr? + 2mrh 57. I

= 2(m)(1.5)% + 2(m)(1.5)(5.1)

13in.
=457+ 1537 "
= 1987
~ 62.20 1 12i0n.
3in.
They both have approximately the same volume, but the
surface area of the cylinder is less so less metal is need- S =128+ Ph
ed, thus reducing the cost.
46. V = 7r2h =2(12 - 3) + (30)(13)
=462 in.?
~ (m)(202(23) in
9200 58. S = mr? + 7rl
= T
= 28,902.65 ft’ = (m(124) + (m)(12.4)(17)
28 902’65 0 = 153.767 + 210.87
0.1337 fC/gal  216:175 gallons = 364.567
47. (216,175 gal)(8.56 Ib) = 1,850,458 Ib ~ 1145.30 f*
1
48. A V =Bh 49. E V = mr?h 59. § =B + ;5PI
e = (m(6)(10) = (62 +5(4 - 6)9)
- l<l>x = 3607 = 144 cm?
1 =dx 60. S =B + 5Pl
1 = 6+ 134 + 56 - 9)8)
4 ~ 137.57 in.?
50. V., = 7r’h View = 712
= 7(3)2(5) = 7(5)22(3) 12.4 Activity (p. 750)
= 457in.3 = 757in.3 1. r = 2.25 and h = 4.53;. for values less than 2.25, §

decreases and for values greater than 2.25, § increases.
The solid about the vertical line has the greater volume

because volume is proportional to the square of the
radius. The solid about the vertical line has the greater
radius.

Lesson 12.5
Developing Concepts 12.5 (p. 751)

Lesson 12.4 1. The area of the bases are the same: 4 in.%.

2. The heights are th .
12.4 Mixed Review (p. 749) © fierghts are the same

3. The volume of the prism is greater; Sample answer:

51. 2x + 5x + 5x = 180° 52. x + 2x + 3x = 180° about 3 times greater.
12x = 180° 6x = 180° 4. The pyramid was filled about 3 times. So, the volume of
x=15° x = 30° the prism is 3 times greater.
30°, 75°, 75° 30°, 60°, 90° Extension: The volume of a pyramid with base of area B

. . 1
53. 3x + dx + 5¢ = 180° 54, A = and height £ is equal to 3 Bh.

12x = 180° = (m)(5.06)2
x = 15° = 25.60367
45°,60°, 75° ~ 80.44 ft>
Geometry Copyright © McDougal Littell Inc.
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Chapter 12 continued

12.5 Guided Practice (p. 755)

1.
2.

cylinder

Yes; according to Cavalieri’s Principle, if two solids have
the same height and the same cross-sectional area at
every level, then they have the same volume.

. Yes; the volume of the rectangle prism is y%x. The

volume of the pyramid is %(yz)(?vc) = y2x.

. (a) A =(5?2=25cm?

(b) V =1Bh = (})25)4) = L cm’ =~ 333 cm?

. (@) A =2mQ) ~ 1257 ft?

(b) V = 1Bh = 3(12.57 f2)(4 ft) = 16.76 ft®

() A =1U3(11)2 = 5239 m?

(b) V = 3iBh = 1(52.39)(14) ~ 24451 m3

. The height of the cone would be equal to

(slant height)? — radius?. Solve by using the
Pythagorean Theorem.

12.5 Practice and Applications (pp. 755-757)

8.

A = (9)(10.1) = 90.9 in.2

9. A = w2 = (3.14)(6.1)> =~ 116.9 ft*

10.
11.

13.

14.

15.

16.

17.

18.

A=6" i\/g(]g)Z ~ 841.8 mm?

V= 3Bh 12. V = 1Bh
=3(10)2(12) = 1(7)5)
= 400 cm? = 81.7m?

V = 1Bh
= 3(5)(V3)0.22(12.7)
= 1552t

V = 1Bh
= 1(5v3)(14(18)
=509.2in.3

V =1iBh
= X6)(1v/3)(10)2(14.2)
= 1229.8 mm3

V = 1Bh
= 1(6)(;+/3)(12)(20)
= 24942 cm?

V= 3imr2h
= (mMBAVE — 3)
= 9\/§7r
~ 48.97 ft’

V = 3mr2h
= Y(m(5.75)(15.2)

= 1675177
~ 526.27 cm®

Copyright © McDougal Littell Inc.
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19.

20.

22.

23.

24.

25.

26.

27.

28.

29.

21. V = 3Bh

1007 = 5(m)(2)(12)
25 = r?

5in. = r

V = 3mr2h
= H(m)(7)2(13)
= 2123337
~ 667.06 in.3
V =1Bh
270 = %(9)%h
270 = 27 - h
10m=nh
V =1Bh
5v3 = 13v3)2v3)h
53 = J3h
Scm = h
V= Vewe T Viyramia
V= (6)° + 3(6)(6)
= 288 f®
v = 2(3bn)
v =2(})3.3)22.3)
= 16.70 cm?
V= Vebe = Veone
V= (5.1)3 — 3(3.14)(2.55)%(5.1)
= 132,65 — 3473
~ 97.92 m?
V=V, +V,

cyl cone

= (m)(2.5)2(7.5) + 3m(2.5)%(4)

= 46.875 + 8.337

= 55.2057

= 173.43in.3

173.43 in3
14.4 in.3/cup
(% cup)(2)(3) = 3 cups

=~ 12 cups

The feeder will hold enough food for 3 days

V = 1Bh
= 1(3.14)(4.15)%(V/(10.1)2 = (4.15)2)
= (18.04)(/84.79)
=~ 166 cm?
(166 cm?)(27) = 4482.0 cm?
V =1Bh
= (3.14)(5)%(10 cm)
=~ 261.8 cm?
80 — 65 = 15 mL/s in the funnel after 1 second.
7216510?;;7: =~ 17.5 seconds

Geometry
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30. sin 60° = =

5
5sin 60° = x
1
V= 3Bh
= l<1\/§ . 52>(5 sin 60°)
3\4
= 15.625 f?
5 ft
31. V =3mr2h
j0.0m = 3(3.14)(6)2(8)
=~ 301.59 cm?
32. \ V = imrh
. = 13.14)(4)*(43)
m
\ ~ 116.08 m?
33. V= 3mrh
= 3(3.14)(2v2)2(6)
~50.3 m?
34. V = 0.043 mi?
V = imrh
0.043 = 3(3.14)(0.4)%
0.043 = 0.17h
0.25mi =~ h

not drawn to scale

1.83 — 0.25 = 1.58 miles
35. V = imr2h

= 1(3.14)(3.9)2(3.9)

~ 62.12in3

36. Sample answer: No. It would take 62.12 min. for the sand
to fall through not 60 minutes.

37. Sample answer: Assume that half the sand has accumu-

lated after 30 min. Let r be the radius of the pile containing

all the sand and r, the radius of the pile containing half.
Sm(r)? = 3mrd),
so(r)? = %(r3) and r| = \3/% -
38. V = [arca base, + area base, + geometric mean] 3k
= [#(2)? + w6 + V2P - #(67]50)
= [47 + 367 + 37.70]3)
=[163.364] 3
= 490.09 ft?

Geometry
Chapter 12 Worked-out Solution Key

39

V= (Gl + w2 + wrry)
= %hﬂ'(r,2 + 2+ )

12.5 Mixed Review (p. 758)

(9 — 2)(180°)

40 9 = 140° = mint.£; ext.£ = 40°
., 10 = 2U80) _123(180) = 144° = mint.Z; ext. £ = 36°
42. w ~ 161° = mint.£; ext.£ =~ 19°
43. w ~ 163.6° = mint.L; ext./ ~ 16.4°
44. w = 165.6° = mint.Z; ext./ = 14.4°
a5, BO=DUB0Y) oo ine s exts = 12°
30
46. A = 712 = m(12.5)2 =~ 490.87 in.?
47. A = 72 = 7(16.3)* ~ 834.69 cm?
48. C =27 A = 7(24)?
487 = 27 ~ 1809.56 ft>
24 = r
marc
. =— A= mr?
49. Arc length 360° X 2ar ky )
= (10
e m(10)
27 = 3607 2T ~ 314.16 m?
10 =r
50. E=1312-8+20-3)
=78
F+V=E+2
R+ V=78+2
V=48
51. E=36-4+8"-6)
=36
F+V=E+2
4+V=36+2
V=24
12.5 Quiz 2 (p. 758)
1. V=Bh 2. V=Bh
= (10)(18)(6) =18 - 15)(17)
= 1080 in.3 = 1020 fe
3. V=arh 4. V=1imrh
= m(5)2(14) = 1m(4.5)%(9)
~ 1099.56 cm® ~ 190.85 m®

Copyright © McDougal Littell Inc.
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5.V =1Bh

= 1(42)2(36)

= 21,168 mm3
6. V=3Bh

=3 3Y3(7209
~ 63.65 in.?

7. V = volume prism + volume pyramid
V =Bh + %Bh

1 5 1/1 5
- (E "tan22.5 80>(8) * ?(5 Ttan225 80)“”

= 3862.74 + 1770.42
~ 5633 ft3

Lesson 12.6
12.6 Guided Practice (p. 762)

1. equidistant; point
2. Sample Answer: The radius is % the diameter or 5 mm.
Volume = 3773 not 7r2.

3. TR, TS,or QS 4. PQ, PS, or PR

5. 0S
6. C =2mr 7. S = 4mr?
=27(3) = 4(3.14)(3)?
~ 18.85 units ~ 113.1 sq units
8. V=%7Tr3 9. V=%7Tr3

= 3(3.14)(0.5 x 108 cm)?
~ 524 x 107 cm?

=3(3.14)(3)

= 113.1 cu units

12.6 Practice and Applications (p. 762-765)

10. S = 4mr? 11. S = 472
= 4(3.14)(6.5) = 4(3.14)(18)2
= 530.93 m? = 4071.50 cm?
12. S = 47 13. hemisphere
= 4(3.14)(3.85)?
~ 186.27 ft?
14. C =2mr 15. d=2r
747 = 27r =2(3.7in.)
% =r =74 in.
3.7in. = r
16. S = 5(4m2) 17. S = 472
= 1(4)(3.14)(3.7) = 4(3.14)(1.9)
~ 86.02 in.2 = 454in?

Copyright © McDougal Littell Inc.
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18. Sgyq = 4717 Snoon = 47r?
= 47(3963.44)? = 47(1077.5)?
= 197,403,300 mi? =~ 14,589,600 mi>
The surface area of the earth is about 13.5 times greater
than the surface area of the moon.
19. S = md?
Neptune: S = (30,775)% = 2,975,404,400 mi>
Triton: S = 7(1680)> =~ 8,866,800 mi>
Nereid: = 7m(211)? = 139,900 mi>
Note: Values for the diameter may vary depending on the
source.
20. V =373 21. V=377
= §m(22)} = §m(2.5)}
= 44,602.24 cm? =~ 65.45in.’?
22, V=377
= %77(9.1 mm)?
~ 3156.55 mm3
Radius | Circumference | Surface area | Volume
of sphere | of great circle | of sphere of sphere
23.| 7mm 1477 mm 19677 mm? 13;277 mm?
24, 6 in. 1277 in. 1447 in.2 288 in.?
25.| Scm 1077 cm 10077 cm? 503077 cm?
26.| 10m 207 m 4007 m? 4020” m’
27. a. S = m? + 2arh + (47
= m(4.8)2 + 27m(4.8)(9) + 1(4)(m)(4.8)?
~ 488.58 in.?
b. V= mr’h — %(%m:’)
= m(4.8)2(9) — 5(})(m)(4.8)°
~ 419.82 in.?
28. a. S = @+ 2arh + %(477'}"2)
= m(10)> + 27(10)(18) + 2m(10)?
=~ 2073.45 cm?
b. V= mr’h + %(%m:’)
= m(10)2(18) + 5m(10)3
=~ 7749.26 cm?
29. a. S = 7l + 5(47?)

7(5.1)(13.22) + 2m(5.1)
~ 375.24 fi2

b. V=1mh + %(%m:’)
=1m(5.12(12.2) + 3m(5.1)
~ 610.12 ft’

Geometry
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1 meter 2 meter 3 meter
V=%7Tr3 VZ%’TT}'S V=%7T73
= 3m(1)? = 3m(2)? = 37(3)°
= %77 = %77 = 367
S = 4mr? S = 471 S = 4mr?
= 47(1)? = 47(2)? = 47(3)?
=47 = 167 = 367
4 meter 5 meter
V= %7173 V= %ms
= 3m(4)? = 3m(5)?
_ 256 _ 500
=5 =5
S = 4mr? S = 4mr?
= 477(4)? = 477(5)?
= 64 = 1007
1m 2m 3m
v_sm v_3m v _ 36w
S 47 S 16w S 36w
_1 _2 =1
3 3
4m Sm
256 5007
v__3 v__3
S 64 S 1007
_4 _3
3 3

It is a straight line.

Vv
3 is a function of r and

directly proportional to r.

. No; let r be the radius of a sphere and § its surface area.
If tripled, then the surface area is 47(3r)> = 4m(9r%) =
9(47r?) = 9S. The surface area is multiplied by 9.
(Another way to consider this is to note that surface area
is a function of r2, not of r, so tripling the value of r
multiplies the value of S by 3% = 9.)

. V = ar’h
ﬁ T )
2r =2

Geometry
Chapter 12 Worked-out Solution Key

35.

36.

37

38.

39.
40.

42.

44,

45,
47.

48.

y=J2v2p-22  A=m
(3.14)(2)?
12.57 sq units

Il
)
Il

U

2= 6+ (6/3)
z=12
A = 7(12)?

=~ 452.39 units?

. Sample answer:

N

S = 4mr?
- a5

~ 85,529.86 ft?

No. You would need to know the
distance from the plane to the cen-
ter of the sphere. Only then could
the radius of the circle be deter-
mined and from that, the surface
area.

No; the surface of the building
does not appear to be smooth.

(267.3)(1000) = 267,300 ft>
V= ‘317173 M. v, wr*h
= 16148 = 7(3)(6)
~ 2,352,071 ft3 = 54
Vep = %77"3
547 = 33
405 = r3
343cm = r
Ve = mr°h 43. Vyp, = 3m(5)°
= 7(2.57)2(4.8) =0,
= 31707 Vi, = wh
Vpg = %m‘"’ %W = m(4)%h
31.707 = §amr B = 16mh
2378 = 3 H=h
2.88cm =r 1042 cm = h
V= %ﬁ(number of air bubbles)
4 _
= 517(0.5 x 1072)3(1.446 x 10°)
= 757.12 cm?
757.12
046,34 x 100 = 80%
%Tl’r3 46. 2 - 2r = 27r°
2 (3m2n) =2 - (%#rz . r)
—2_3
= 37r

Sample answer: The volume of the cylinder is greater
than the volumes of both other solids; the volume of the
cylinder is equal to the sum of the volumes of the sphere
and the double-cone shaped solid.

Copyright © McDougal Littell Inc.
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49. 52 =x + (r)?
25 — x2 = (r)?
JB Ry
V= %77"2]1
= ;w(\/m) (x+5)

= 3725 — P)(x + 5)

12.6 Mixed Review (p. 765)

50. translation

51. translation, 180° rotation, vertical line reflection,
horizontal glide reflection 52. translation

53. translation, 180° rotation

54. Similar by AA. ZCAB = £ CDE and ZACB = £ DCE
by vertical 4.

Area of AABC = (2)°(59.5) ~ 19.43 sq units

55. Similar by AA. ZABC = LEDC and LACB = LECD
by vertical 4.

Area of AABC = %(8)(9) = 36 sq units
56. Similar by AA. Z/C = /.C and ZABC = / EDC
Area of AABC = (£)’(37.35) =~ 77.93 sq units
57. C = 2mr
= 2(3.14)(13.25)
= 83.25 inches

(100 f)(12 in./ft)

3.5 in. =~ 14.4 revolutions

Lesson 12.7

12.7 Guided Practice (p. 769)

1. p% g% pig’

2. radius: % = % height: % = % The solids are similar
because the radii and height are in the same ratio 3:1.

3. Height: %2% Side: %=% Side: %2 1 No. The

solids are not similar because one pair of sides is not in
the ratio 2:1.

4. B The scale factor is 2:3.
6. A The scale factor is 4:3. 7. I/ = &
8. (1:3)2 =1:9s0s = (36m)(9) = 324 7m?

12.7 Practice and Applications (p. 769-771)

9. No; radius = % height =%
10. Yes; radius = % = %; height = %
33 1.5
11. Yes; sides = > and 1
48 1.2 6 1.2
12. Yes; height = — = — =—-=—
es; height = 1 1 base 5 1

Copyright © McDougal Littell Inc.
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5. C The scale factor is 2:1.

13.
17.

18.

19.

20.

21.

22.

23.

24.
25.
26.
27.
28.

29.

30.

32. §=

33.

34.
35. E

36.

always 14. sometimes

S = (28m)(2)> = 1127 cm?
= (207)(2)* = 1607 cm?

S = (125.5)(3)> = 1129.5 m?
= (87)(3)° = 2349 m®

S = (24m)(4)? = 384w ft®

V= (120)(4)> = 7687

s = (360)(3)° = 2250 in.2
= (400)(3)* = 6250 in.?

%
Scale factor = \3/% = Q/% =7

Scale factor is 1:2.
27 _ 3
Scale factor = /135 = 3

3

15. always 16. never

Scale factor =

h = (5.5)(16) = 88 in.

S = (12.9)(16)> = 3302.4 in.?
= (2)(16)* = 8192 in.3

Sample answer: True. V =

x3y3.

True; S = 2B + Ph, but B = s2 so for a cube with side x,

the area would be x? and for a cube y, the area would be
y? for the base.
0.125 1

2 %0r196

37rr so the ratio would be

31. S = 4m?

= J@)m(255)
=~ 4032 ft2

4032 ﬂ_ .,
(96)2 | = 63 in.

1
V= 5(5) 'TT}'3

2 1\?
= §7T<25§)

= 34,051 f¢?
_ 34,051 y (144 x 12)
model (96)3 1
3
%(%) - %Z - 116 cup
ema]l = (12)(7)(2) 168
Viege = 24)(14)4) = 1344 3¢ = 8
2 _ 4
JE =2 sa=0E=2

D

= 66.5 in.?

Geometry
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37. Sample answer:
V=12 %m?
= 12 - 37(4.775)3
1741.97 7 in.3

Volume volleyball = 5773
= 3m(4.135)3
= 94277 in.’

1741.97 7

0427 =~ 18 volleyballs

Because of space between the volleyballs and a lack of
knowledge of the dimensions of the crate, one can only
estimate how many volleyballs will fill the crate.

38. S = 2mr* + 2mrh S = 2mr? + 2arh
967 = 2 + 2mr(2r) 1507 = 272 + 27r(2r)

967 = 67r° 1507 = 672
16 = 12 25 = P
4=r 5=r
8=nh 10 =nh

12.7 Mixed Review (p. 772)

39. LK 40. L7 41. CA 42. /LKJ 43. /BAC
44. NJLK
45. S = 2B + Ph

= 2(5/3)(15) + (45)17)

= 959.86 ft?

46. S = @’ + @l 47. S = 47
= 7(18)%> + m(18)(21.4) = 4m(16.4)?
= 2228.02 m? = 3379.85 in.?
48. V = ar’h 49. V= %7Tr2h
14,476.46 m* = 7r2(32) 40,447.07 = %77(22.8)2h
144 m? = 2 40,447.07 = 544.38h
12m=r 74.31in. = h
d=24m

12.7 Quiz 3 (p. 772)

3. §=4m? 4. S =42
= 4(3.14)(5.4) = 4(3.14)(15 /5 )?
= 366.4 ft2 = 14,137.17 m?
V=3m V=3m
= 4(3.14)(5.4)° =43.14)(15/5 )3
= 659.58 ft3 = 158,058.33 m?
5. x = 6.5
Large Small
S =2B+ Ph S =12B+ Ph
=2(8 - 6) + (28)(13) =2(3 - 4) + (14)(6.5)
= 460 cm? = 115 cm?
V = Bh V = Bh
= (6 - 8)(13) = (3 - 4)(6.5)
= 624 cm? =78 cm?
6. y=3
Large Small

S = mr? + 7l

= m(4.5) + m(4.5)(12.82)

S =+ mrl

= 7(3)* + 7(3)(8.54)

= 244.86 f©2 — 108.80

V= tmh V= 3mh
= 1m(4.51(12) = 37(3)2(8)
= 254.47 8 — 75.40 £

7.8 = 4w r=5=>5

— 4(3.14)(100)? S = 125,663.71(%)
— 125,663.71 fi2 = 314.16 f©2

V=i V = 4,188,790.21(%)’
= (3.14)(100)° = 523.60 ft®

= 4,188,790.21 f¢3

Chapter 12 Review (p. 774)

1. F+V=E+2
324+V=90+2

2. F+V=E+2

F+6=10+2

1. 8 = 4w 2. S=4mP
= 4(3.14)(10) = 4(3.14)(1.88)?
= 1256.64 cm? = 44.41in2
V= %77}’3 V= %7173
= 1(3.14)(10 = 1(3.14)(1.88)
= 4188.79 cm® =27.83in3
Geometry

Chapter 12 Worked-out Solution Key

V=60 F=6
3. F+V=E+2 4. S=2B+ Ph
S5+5=E+2 =2(4-12) + (32)(9)
8=F =96 + 288

= 384 m?
5. S =2m? 4+ 2arh
= 2(3.14)(6)> + 2(3.14)(6)(5)
= 414.60 ft>
6. S =2m?+ 2arh
= 2(3.14)(5.5)% + 2(3.14)(5.5)(18)
= 812.10in.2

Copyright © McDougal Littell Inc.
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7. S =B + 3Pl
=62 + 3(24)(5)

8. S=mr+ 1l
= (3.14)(6)> + (3.14)(6)(8)

= 96 cm? = 263.89 in.?

9. S =B + 3Pl 10. V = Bh
=6 §v/3(4)? + 3(24)(4V3) = (64)(8)
= 124.71 in.2 =512 cm?

11. V= Bh 12. V = wr’h
=6-1/3(21)2(37.2) = (3.14)(3.5)%(8)
= 42,621.96 m =307.88 in.?

13. V=1Bh 14. V= 1Bh
= 4(30)2(35) =5+ 1V/3(19(23)
= 10,500 in.? = 1198.43 cm?

15. V = 1mh 16. S = 4772
= 1(3.14)(8)2(15) = 4(3.14)(14)2
= 1005.31 f3 ~ 2463.01 m?

V= %7773
=3(3.14)(14)
= 11,494.04 m?

17. S = 4m? 18. =7 2=2
= 4(3.14)(}) The solids are similar with
= 3.14in2 a scale factor of 2:1.

V = %(3.14)(0.5)3
=0.52in.3

5 _ 1.4 _ 1.8 _1 L
19. 75 =313 = 3316 = 2 They are not similar because the

ratios are not the same.

Chapter 12 Test (p. 777)

1. F=8,V=12,E=18 2. F=5V=6E=9
3. F=9,V=14,E = 21

4 | S =2B+ Ph
' 7m = 2(44) + (30)(7)
L =298 m?
2 44 m?
//
7
5. 8.6 in. S = 2mr* + 2mrh
C e 7847 = 27(8.6)2 + 27m(8.6)h
784 = 147.927 + 17.27h
636.087 = 17.27h
- 36.98 in. ~ h

Copyright © McDougal Littell Inc.
All rights reserved.

6. S=B+1PI
340 = 100 + 3(40)I
240 = 20!
O 12ft=1
7. S =+ mrl
17 yd
S = (3.14)(12)% + (3.14)(12)(17)
= 1093.27 yd?
8. S = 4mr?
= 4(3.14)(34)2
= 14,526.72 cm?
9. V=B 10. V = w2k
= 1(20)(15)(18) = (3.14)(6)2(21)
= 2700 ft3 = 2375.04 cm®
1. V=1Bh
= 3(7)(5)(6)
=70 ft3
12.
20 ft
20 ft 25 ft
15 ft
18 ft
20 ft
12 cm r=15
@ V= imls?
= 45007
21cm
~ 14,137.17 cm?
120m®
6.5 ft
6.95 ft 1 6.95 ft
4 7 ft5 * H
]
6.5 ft
13. V= %wﬁ
_4 3
= 377(15)
= 14,130 cm

Geometry
Chapter 12 Worked-out Solution Key
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14. A plane may intersect a sphere in a point or in a circle. If 6. D V= Bh — m2h
:Isle; 1;1:61‘:; g)rl;izl.ns a diameter of the circle, the intersection _ % J3(3)2(2.5)(3.14)(1.5)2(2.5)
15 2 7 E QZ?QETL
16. Prism Cylinder ' AT
S =2B+ Ph S = 2m? + 2mrh v=() =y
= 2(16) + (16)(6) — 2(3.14)(2)2 + 2(3.14)(2)(7.64) 8. A ColumnA: C = 2mr = 2(3.14)(7.6) = 47.75 cm
— 128in2 — 12114 in2 Column B: P = 2(15.2) + 6 = 36.4cm
V = Bh V= m2h 9. A Column A: § = 472 = 4(3.14)(7.6)> = 725.83 cm?
— (16)(6) — (314)2)2(7.64) Column B: § = B + 3Pl = 3 ./3(6)* + 3(36)(15.2)
= 96 in.} = 96.01 in.3 = 367.13
The surface area of the cylinder is less than that of the 10. €
prism, but the volumes are the same. M. D V.. = 7r?h Viage = (4)3(251.33)
17. A = 3aP 18. LA. = Ph = 7(4)2(5) = 51207 f3
=19.4)(15)(4) = (15)(4)(59) = 807
= 282 ft = 3540 ft2 12. Side Roof = /157 + 82 = 17
V = Bh Area roof = 2(52)(17) = 1768 ft?> not including ends
= (282)(59) Area ends = 2(3)(30)(8) = 240 ft?
= 16,638 ¢ 1768 = 56 sheets
1\2 1 32
s <1'25> - 15625 7(1768 + 240) = 63 sheets including ends
Lateral Area = (1.5625)(3540) 32
= 5531.25 2 13. V = Volume right prism + Volume triangular prism
Tt = (30)(10)(52) + 3(30)(8)(52)
V= (ﬁ) T 195 = 15,600 + 6240
V = (1.25)3(16,638) = 21,840 ft?
= 32,496.09 ft3 14. S=2B + Ph
=2030)8)(3) + (64)(52)
Chapter 12 Standardized Test (p. 778) = 240 + 3328
1. B = 3568 ft?
2. E S =2B + Ph 15. V = wr’h
2608 = 2(6.8)(28) + 69.6h = (3.14)(9)*(9)
2227.2 = 69.6h = 2290.22 cm?
32m=h 16. V.., = 3(3)(3.14)(10)°
3. D LA. =2mrh 4. C V = Bh = 2094.40 cm?
= 27(1.2)(8) 1650 = %(15)()()(22) Find the volume of the bowl. If it is less than the volume
= 1927 em? 1650 = 165x gifsﬁl.e souffle dish, then the peaches will fit in the souffle
10m=x
5 B V=4mr
9727 = 373
729 =13
9yd =r
Geometry Copyright © McDougal Littell Inc.
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Chapter 12 continued

17. volume of custard cups = 2(7 * (3.5)% - 3.5)
=~ 269.39 cm?
volume of bowl = % - $7(10)3
=~ 2094.40 cm?

12 x
2094.40  269.39

2094.40x = 12(269.39)

x = 1.5 peaches or 1% peaches

18. Sample answer: Mark is not correct. Volume is a cubic

quantity. If each dimension is reduced by %, the volume

1 1
would be reduced by .3 5 or V7

0.72
19. 057 1.26; about 1: 1.26

20. h=1.14 x 1.26 = 1.44cm
21. S = 2ar? + 2@rh
= 2(3.14)(0.57)% + 2(3.14)(0.57)(1.14)
= 6.12 cm?
Large cylinder: »r = 0.72cm h = 1.44cm
S = 2(3.14)(0.72)% + 2(3.14)(0.72)(1.44)
= 9.77 cm?
22. V= 7rth
(3.14)(0.57)%(1.14)
= 1.16 cm? for small cylinder
V = ar’h
= (3.14)(0.72)%(1.44)
= 2.35cm?
23. S = 2@ + 27rh
= 2(3.14)(2.16)% + 2(3.14)(2.16)(4.32)
= 87.94 cm?
V = ar’h
= (3.14)(2.16)%(4.32)
= 63.32 cm®

Copyright © McDougal Littell Inc.
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Chapter 12 Worked-out Solution Key

Cumulative Practice, Chs. 1-12 (p. 780) 6. Statement Reason
1. 4x — 2 = 6(x — 3) 1. j|lk,ms1 =173° 1. Given
4y — 2 = 6x — 18 2. ms1 + ms2 = 180° | 2. If two || lines are cut by a
B trans. the cons. int. 4 are
16 = 2x supplementary
8=x 3. 73° + m£2 = 180° 3. Substitution prop. of
So 4x — 2 = 30°. equality
The four 4 are 30° 30°, 150°, 150°. 4, m/2 = 107° 4. Subtraction prop. of
equality
B/ A
/ 7. Statement Reason
1. ABDE and CDEF are |1. Given
P parallelograms.
/C D\ 2. L4=/D 2. Opp. L ofa/TJare =.
3. mt4 =msLD 3. Def. of =.
4. m/6 + m/D = 180° | 4. Consecutive 4 of a [J
Consecutive interior 4 are supplementary. If each interi- are supp.
or £ is bisected, then two of the interior 4 of the triangle _ R o
are complementary. The third £ must be 90° in order for 8. ml6+ml4=180" |5. Substl.tutlon Prop. of
the sum of the 4 to be 180°. Equality
6. £4 and £6 are supp. 6. Def. of supplementary
y 8. always 9. never
Ti0, 2k 10. 180° rotation about the origin
Y(-5,8)] |
\
X(-3,3)®
R[©0,00  S(2h,0)* ] 3‘ 2 .
X'-3,-3) | 2 x'3, -3
? b
ARST is a rt. A with vertices R(0, 0), S(2h, 0) and / \
T(0, 2k). The length of the hypotenuse is Y'(-5, -8 Y"(5, —8)
— 2 2 + 2 — 2 —
(0 — 2k + (2 — 0) o 11. Sample answer: /A = / A by the reflexive prop. If two ||
4n* + 4k2j 2V/? + k. The midpoint of the lines are cut by a transversal then corr. 4 are = so
hypotenuse ST is /ABC = / ADE. By the AA Similarity Postulate
0+2h 0+ 2k AABC ~ AADE.
, or (h, k).
2 2 12 x 3
The length of the median is /(h — 0)2 + (k — 0)? = 405
Vh? + k. Therefore the median to the hypotenuse = % Sx = 12
the length of the hypotenuse. ’
. (AB)? = 144; (BC)> = 64; (AC)> = 225 since x=12
(AC)? > AB? + BC? AABC is obtuse. ZA is the smallest .
. Perimeter of AABC 5 Areaof AABC 5\2 25
/.. /B is the largest. 13. - == =2 ===
Perimeter of AADE 8 Areaof AADE 8 64
. (XY)? = 100; (YZ)? = 64; (XZ)? = 36. Since
(XY)? = (Y2)* + (X2)2, AXYZ isart. . £Z is the
largest /., and £Y is the smallest.

Copyright © McDougal Littell Inc.
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14. (Hyp)? = 72 + 242 % _ % 33. the bisectors of the rt. 4 formed by the L lines
(Hyp)? = 625 25k = 158 34. (25 . 2)(180°) = 4140°
Hyp = 25 h =672 35. 4 = f"P
= 3(15 tan 67.5°)(240)
24 hY ; = 4345.6 cm?
Z\ w \X 36. Lets = side of the square. ~ P = W
\ 25 ‘ quare
0 o
15. ¢ sin ZA = 5 1 _ M
7L 25 LA = sin1(%) = 16.3° s
B 24 A /B=90°—163°=73.7° . . imz .,
16. AD = DB — AB 17. LADB = ¥(50°) = 25° 2451 o2 4
= 180° — 50° 05 727 _ % ~ 299
= 130° 1
18. ZACB = 4(50°) = 25° 19. LEDB = (180°) = 90° 37. V= 3mrh 38. V = Bh
20. LEDA = 3(AD) = }(130°) = 65° = 37(3.5)(6) = 4(5)(5)
21, 40° = }(180° — €D)  22. BC = 80° =76.97 ¢ =100 in.?
80° = 180° — CD % = 15.625
CD = 100° ST 2

23. ABD = 50° + 180° = 230°
24. /BGC = 3(80° + 130°) = 105°

25. AB = AC; if 2 segments from the same exterior point are
tangent to a © then they are =.

Small:large = 1:2.5
A = 7r?
= 3.14)(2/2)
= 25.13 ft?

39.

26. It is a kite. 2 pairs of sides are congruent, but opposite
sides are not congruent.

27. EC - ED = AE — EB 28. (DF)* = BF - FC
18-4=6-AE 62=4-(4+x
12 = AE 36 = 16 + 4x 40. LA. = Ph
20 = 4x = (0.25)(6)(0.75)
5=x = 1.125in.2

Q

NV~

<

29. AE - EB=ED - CE 41. S = 4m?
10-7=35-CE = 4(3.14)(0.75)?
20 = CE = 7.07 in.2
<—2 +61-5

2 T) =22
C- 2P+ (2-1¢
JaF (3P
= V25
= 5 units
(x—22+(y+22=25
31. C=2ar 32. center of the hexagon
= 2(3.14)(5)
= 31.4 units

30. Center

Radius
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