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1. L= Ph S=L+42B 2. L=FPh apothemofbaselsex@m
= 20(10) = 200 cm® = 200 + 2(5)(5) = 6(12)(15) S=L+2B
= 250 cm? — 1080 m? — 1080 + 2(%(5@)(?2})
= 1080 + 432y/3
= 1828.2 m°
3.L=Ph altitude of base is 44/3 ft 4. L = 2arh = 2x(5.5)(7) = 777win?
= 3(8)(14) S=L+2B S = 2mrh + 2mr® = 777 + 2m(5.5)° = 137.57in°
_ 336 1 = 236 + 2(1(8)(4v3))
= 336 4+ 32¢/3
= 391.4 ft°
5. L=2mrh= 2#(42] (23) = 184w cm? 6. Step 1 Use the base circumference to find the radius.
S = 2mrh + 27r° = 1847 + 2x(4)° = 2167w cm® C=2nr
167 = 27r
=8 '_'fd

Step 2 Use the radius to find the lateral area and the
base area. The height is 3 times the radius, or 24 yd.
L = 2mrh = 2m(8)(24) = 384 yd®

S = 2mrh + 2@ = 384w + 27(8)° = 512 yd®

7. The base of the right triangular prism is a rt. 4, 8. The surface area of right rectangular prism is

because 6, 8, 10 is a Pythagorean triple. S=Ph+2B

The surface area of the right triangular prismis = 8(0.5) + 2(2)(2) =12 fte.

S=Ph+2B Aright cylinder is added to the rectangular prism.
= 24(9) + 2(—;{6}{8} = 264 cm®, The lateral area of cylinder is

A right cylinder is removed from the triangular prism. L =2nrh

The lateral area of cylinder is = 2m(0.5)(2) = 2w f°,

L = 2xrh The base area of cylinder is not added, just lowered
= 27(2)(9) = 36w cm®. through 2 ft.

The base area of C"j'”n'dgr iz The surface area of the composita Tlgure is the sum

B=m* = m(2)° = 4w cm®. of the areas of all surfaces on the exterior of figure.

The surface area of the composite figure is the sum S = (prism surface aregaj + (cylinder lateral area)

of areas of all surfaces on the exterior of the figure. =12+ 2wr=1831

S = (prism surface area) + (cylinder lateral area)
— (cylinder base area)
= 264 + 36w — 2(4m)
— 264 + 287 = 352.0 cm°

9. original: 10. original:

S =2nrh + 2mr° S=Ph+2B
= 27(4.5)(11) + 27 (4.5) — 42(3) + 2(12)(9) = 342 1t?
= 139.5x fi° dimensions doubled:

dimensions tripled: S=Ph+ 28

S=2mrh 4 2mr® — 84(6) + 2(24)(18) = 13686 ft°
= 2m(13.5)(33) + 2m(1 3.5]2 1368 = 4(342). So, surface area is multiplied by 4.
= 1255.57 ft?

1255.5 = 9(139.5x). So, surface area is multplied
by 9.
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15.

17.

19.
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left cell:
S=Ph+2B

= 90(7) + 2(35)(10) = 1330 um?2
right cell:
S=Ph+2B

= 52(15) + 2(15)(11) = 1110 um?=
The cell that measures 35 wm by 7 pm by 10 pm
should absorb at a greater rate.

Step 1 Find the base perimeter and the aliitude.
The base perimeter is 3(40) = 120 cm.
The altitude of base is 20+/3 ft. So, the base area

is 2bh = 1(40)(20v/3) = 400V3 cm?
Step 2 Find the lateral area.

The slant height s 25% _ 20% = 15 cm.

L= 1Pt
= 2(120)(15) = 900 cm?

Step 3 Find the surface area.
S=1Pt+B

- gom + 4003 = 1502.8 cm*®

L = mrt = m(11.5)(23) = 264.57 cm
S = 77 + 1" = 264.57 + m{11.5)° = 396.75x cm®

h=28)—1=15m; £=18%+ 152 =17m
L= mrf = w(8)(17) = 136w m°
S = wré + wrF = 136w + w(8)% = 2007 m®

2

original:

S = nrf + xr° = m2)(5) +
dimeansions doubled:

S = wré + wf* = m4)(10) + m(4)® = 567 m*

:|'r[2]2 = 14w m?

56w = 4({14m). So, the surface area is multiplied by 4.

12.

14.

16.

18.

20.
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Step 1 Find the base perimeter and the area.
The base perimeater is 4(8) = 24 ft.

The base area is [E‘:]2 = 36 fi.

Step 2 Find the lateral area.

The slant height is ‘\,"32 +4%=511

L_—PE

= 5[24}[5] = 60 ft°

Step 3 Find the surface area.
S= ‘Pf+ B

_60+35_95TI

Step 1 Find the base perimeter and the apothem.
The base perimeter is 6(7) = 42 ft.
The apothem is 3.54/2 fi. So, the base area s

lap=1(35v3)42) = 73.5V3 11
Step 2 Flnd the lateral area.
L=1pPe

= 1{42)(15) = 315 1t°

Step 3 Find the surface area.
8= —Pf' +B

_915+?:35u“§~4423n

£=V\12% 4 a5° = a7in.

L = mré = w(12)(37) = 444fr|n2

S = wré + 7 = 444w + w(12)° = 5887 In®
{:rlglnal
S=1Pt + 1aP
- _.[24](12 {2{}(24
= (144 + 24( ) 1
dlmensmns ::leded by 3
S =4Pt + 1aP

= 114 + {2)e)

- [15 + E‘f) 2
(16 + "3""_] {144 + 24\@} + 0. So, the surface
area is divided by 9.

lateral area of left cone = w(7)(24) = 168w in®
lateral area of right cone = w(7)(17) = 119« in°
S = (lateral area of left cone)
+ (lateral area of right cong)
= 1687 + 1197 = 287min°
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21. lateral area of left pyramid
= PE = 1(36)(15) = 270 cm®
lateral area of cube = Ph = (36)(9) = 324 cm®
lateral area of right pyramid
= 1Pe = 1(36)(10) = 342 cm?
S = (lateral area of left pyramid)
+ (lateral area of cube)
+ (lateral area of right pyramid)
— 270 + 324 + 342 = 936 cm”?

23. V= Bh= (%(9){15}.]{1 2) = 810 yd®

B= SE

49 = s°

s=7f

h=7—-2=5M

V= Bh = (49)(5) = 245 TTS

25.

V= wr°h
= m14)%9) = 1764w cm®
= 5541.8 cm”®
V=Bh
= 247(16) = 384w cm®
= 1206.4 cm®

27.

29,

31. original dimensions:
V = Bh= (5)%(10) = 2507 m®
dimensions multiplied by %:
V = mr°h = w(3)%(6) = 54w m*
547:; Z22.(250m). So, the volume is multiplied
by ="
. volume of square-based prism:
V=Bh=(4)%12) = 192 1°
volume of each half-cylinder:
V= %mzn = 1m(2) %(4) = 8 ft°
total volume:
V=8r + 192 + Br= 192 + 167w = 242.3 ft°

24,

26.

2B,

30.

32
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V= 115'!7
=_—aP-h
2

_1/_s _ 3
_ 2[_tan350).[5m(15} 2580.7 m

Step 1 Find the volume in cubic feet.
V= fwh = (9)(1 e}.(%) — 48 1°

Step 2 Use the conversion factor

3
1Y9" 16 find the

7 f
volume in cubic yards. Then round up 1o nearast

cubic yard.

a

V=a8.] ?dg
57 i .

Colin must buy 2 yd® of dirt.

Step 3 Use the cost per yard to find the cost of dirt.
Cost = 2($25) = $50

V= ar*h

= m6)%(3) = 1087 in°

=339.3in°
original dimensions:
V= mh= m(2)%3) = 12w yd®
dimensions multiplied by &:
V = ar’h = x(10)°(15) = 15007 yd®
1500w = 125(12w). So, the volume is multiplied
by 125.
volume of lower cube: V = s° = (8)° = 512 ¢m®
volume of middle cube: V= 5" = {6)3 = 216 cm®
volume of upper cube: V = s° = (4)® = 64 cm®
total volume: V = 512 + 216 + 84 = 792 cm®

= 1.78 yd®

. Step 1 Find the area of the base.

B = fw

= (8)(6) = 48 f1°
Step 2 Use the base and height to find the volume.
V=4Bh

= 2(48)(10) = 160 ft°
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35.

37.

39.

4

43.

45.

Surface Area and Volume

Step 1 Find the area of the base. 5% + 12% = 132,
So, the base is a right triangle with b=12m and
h= 51 M.

B=1bh

= 2(12)(5) = 30 m?

StE'FI 2 Use the base and height 1o find the volume.
1
V= §Bh

= 3(30)(9) = 90 m”
Step 1 Find the volume in cubic feet. The height is
5(3)= 151t
V= _;Bh

= 4(45%)(15) = 10,125 1
Step 2 Convert the volume 1o %ubic yards.
1 yd

o7 it
= 375 yd®

Use the conversion factor
1 yd®

10,125 f#t° .

_lm:2] (4) = Tﬂ-mE'
~ 16.8in®

. original dimensions:

V= _‘mzn

=1m(15)%(21) = 15?5;rrin
dlmensmns multiplied by 3

V= _mEn
= —1[5] 27 = Ei-rm3
Notice that ‘“*’ = (1575m). If the dimensions

are multlplled by 2 3 the volume is multiplied by Eé

The volume of the cylinder is
V= wh = m(6)%(10) = 360 ft°.
The volume of the cong is
V= %?ﬂzh‘: %maﬁm 0) = 1207 fi°.
The volume of the composite figure is the difference
of the volumes.
V = 3607 — 1207 = 2407 ft°
= 754.0 ft°

v__mvg _mgy — 972x cm®

36,

3B.

40.

42,

44,

46. V= [frIS]_—rr[?] =
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Step1 Find the height.
6% + h° = 10°
h==8aif
Step 2 Use the height and base edge length to find
the volume.
V= —;Bh

= 1(12%)(8) = 984 °

V= %mzh
—m:E]] (41] = 1107w m°
= 94??? m®
E= ﬂ'.fz
367 =
r=6f
V= an
{35#}{12] = 144r i
dE-E 41
arlglnal dimensions:
V= —Bh
_{?2][4] = 16 ft®
dlmensmns multlplled by &:
V= _Bh

- a'{ %)(24) = 14,112 ¢cm®
Notice that 14,112 = 215[%)_ If the dimensions are
multiplied by 6, the volume is multiplied by 216.

The volume of the rectangular prism is

V= éwh = (10)(5)(2) = 100 f1°

The volume of each square-based pyramid is
v=1Bn= %(52}{3} = 251,

The volume of the composite figure is the sum of
the volumes.

V=100 + 25 + 25 = 150 ft°

BE_ .3
gﬂ'ft
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47. V=dxr
7776w = 3mr°
5832 = 1
r=18
d=36in.
49. S = 4nr” = 4n(21)% = 17647 in®
51. S=dmr
625w = dar”
156.25 = /*
JS512PM o ises s
V= ErrrgzarrHE.E] = —==m
53. original dimensions:  dimansions multiplied by
A . g
V= V=<=m
EI 3
= im(14)° = §m8a)’
_ m.g?s nm? = 790,2727 mm°

10976

Notice that 780,272 = 215(
multiplied by 6, the volume is multlplied by 216.

54. Step 1 Find the surface area.

Sprism = Ph + 2¢w

= 2{1DJ+ 2(5))(4) + 2(10)(5) = 220 cm?
Lheml&phere = ':43'7"2] = EI{ ]'2 = 18w sz
Bhamlsphere = '-mz = 3'7[5] =9

S= Spnsm+Lhemlsphera Bhan‘u&phare

=220+ 187x — 9w
=220+ 9w =24B.3 cm

Step 1 Find the surface area. The slant height of

the cone is ‘l.,.I'EEJ2 + 242 = 26 mm.

Seope= mrE + wr
= mgmnzaj. x(10)% = 3607 mm
4m2] = 2:: (8) = 1287 mm?
= m:B] = G4
B

2

55.

2

Lhemi&phere
Bhemisphare

5= S[:urist,m + j'hamisnhara -
= 360w + 128w — 647
= 4247 = 1332.0 mm*®

hemizphara

48. 9-mm pearl:

V=2nr = in(a.5)°
G- mm pearl:
k-”_—rrrg

= 121.5x mm

5;T[Ei] = 1087 mm
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3

3

The 9 mm pearl is 3.375 timas as great in volume.

50. A= 7r°

S=d4nr’ =4A = 4{817) =

2247 in®

52. original dimensions:  dimensions multiplied by _:
S=dnr S=dnr
= 4m(0.6)° = 47(0.12)°
— 1447 ft° — 0.0576min.”
Notice that 0. 05?5« = _(1 447). If the dimensions

ara multiplied by — the su rface area is multiplied

1
IFIEb'

B

}. If the radius is

Step 2 Find the volume.

V. = fwh= {10}[5][&] — 200 cm®

prism

a
Vhemisphera = E(gﬂ'f’g} = 5#[3] = 18w cm
V= |I"frp:urissm + Il‘{rh»aumisp:nh»aurna: 200 + 18w = 256.5 em®

Step 2 Find the ﬁmlume
Vieone = ‘axr?n =

1(10) .{24] = 800 mm?

1024 a
Vhemisphere = —( I!S] ﬂ'[B] = ——m mm
V= Vione — I"frh»aurmspI'uamau_
= 800w — $ﬂ= 1575 - = 1440.9 mm*®




