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V=mnrh Volume of a cylinder
= m(8)%(12) Substitute 8 for r and 12 for h.
= 768w cm® = 2412.7 cm®

. a cylinder with a base area of 367 in? and a height equal to twice
the radius
e base area to find the radius.
Substitute 36m for the base area.
Solve forr.

Step 1 Use tl
% = 367
r=6
Step 2 Use the radius to find the height. The height is equal to
twice the radius.
h=2r
=2(6)=12cm
ius and height to find the volume.
Volume of a cylinder
Substitute 6 for r and 12 for h.

Step 3 Use the ra
V=mrh
= m(6)%(12)= 4327 in®

~1357.2 in®

. Find tl
a height of 17 in. Give your answer both in terms of 7w and
rounded to the nearest tenth.

10-6 Volume of Prisms and Cylinders

e volume of a cylinder with a diameter of 16 in. and
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Volume of a Pyramid

The volume of a pyramid with
base area B and height h

- 1
V = 2Bh.
Is 3

EXAMPLE Finding Volumes of Pyramids

Find the volume of each pyramid.
. a rectangular pyramid with length 7 ft, width 9 ft, and height 12 ft

V= éBh = é(7 .9)(12) = 252 ft

. the square pyramid
The base is a square with a side length of 6in.
4 in., and the height is 6 in.
_lpp _1(y2 _ 393 ‘
V=3B = 3(4 )(6) = 32 in >
4in.

10-7 Volume of Pyramids and Cones

T Formuas i T

s start
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Find the volume of the pyramid.

. the trapezoidal pyramid with
base ABCD, where AB || CD
and AE 1 plane ABC

Step 1 Find the area of the base. D
18m

B= %(hl + bz)h Area of a trapezoid
= %(9 + 18)6 Substitute 9 for b,, 18 for b,, and 6 for h.
=81 m? Simplify.

Step 2 Use the base area and the height to find the volume.

Because AE 1 plane ABC, AE is the altitude, so the height
is equal to AE.

V= éBh Volume of a pyramid

= é(Bl)(lO) Substitute 81 for B and 10 for h.
=270m’

1. Find the volume of a regular hexagonal pyramid with a base
edge length of 2 cm and a height equal to the area of the base.

T Formuas n T
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EXAMPLE

Volume of Cones

The volume of a cone with base area B,
radius r, and height his V = %Bh,

orv= %rrlh.

Finding Volumes of Cones

Find the volume of each cone. Give your answers both in terms of 7 and
rounded to the nearest tenth.

. a cone with radius 5 cm and height 12 cm
V= %wrzh Volume of a cone

= 1n(5)°(12)

= 1007 cm® =~ 314.2 cm®

Substitute 5 for r and 12 for h.

Simplify.

. a cone with a base circumference of 217 cm and a height 3 cm less

than twice the radius
Step 1 Use the circumference to find the radius.
2mr =217 Substitute 21 for C.
r=10.5cm Divide both sides by 2.

Step 2 Use the radius to find the height.
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. a cone with a base circumference of 217 cm and a height 3 cm less

]
than twice the radius
Step 1 Use the circumference to find the radius.
2mr=21lm Substitute 21 for C.
r=10.5cm Divide both sides by 2.

Step 2 Use the radius to find the height.
2(10.5) —3=18cm  The height is 3 cm less than twice the radius.

Step 3 Use the radius and height to find the volume.
V= %mzh Volume of a cone

= %1r(105)2(18) Substitute 10.5 for r and 18 for h.

=661.5m cm® ~ 2078.2 cm® Simplify.

Step 1 Use the Pythagorean Theorem to find the height.

72 4+ h? =252 Pythagorean Theorem
h*=576 Subtract 72 from both sides.
h=24 Take the square root of both sides.
Step 2 Use the radius and height to find the volume.
V= %mzh Volume of a cone
= §1r(7)2(24) Substitute 7 for r and 24 for h.

=3927 f® = 1231.5 ft® Simplify.
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= %m”

The volume of a sphere with radius r is twice the volume of the hemisphere,
orV= %wﬁ

>

Volume of a Sphere

The volume of a sphere with radius ris V = %mz. 6 r
Nl

EXAMPLE Finding Volumes of Spheres

Find each measurement. Give your answer in terms of 7.

. the volume of the sphere

V= %7r(9)3 Substitute 9 for r.
= 972w cm? Simplify.

Chapter 10 Spatial Reasoning
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EXAMPLE

Find each measurement. Give your answer in terms of .
. the diameter of a sphere with volume 9727 in*
9727 = %mj Substitute 972 for V.
729=r° Divide both sides by %m
r=9 Take the cube root of both sides.
d=18in. d=2r
the volume of the hemisphere

V= %m” Volume of a hemisphere

_ %ﬂ,@)a _ 12;37r m3  Substitute 4 forr.

Biology Application

Giant squid need large eyes to see their prey in low light. The eyeball of

a giant squid is approximately a sphere with a diameter of 25 cm, which is
bigger than a soccer ball. A human eyeball is approximately a sphere with
a dia e al i great i € VO €O 1
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volumes of prisms, pyramids, spheres, cones, cylinders, and composites ...

Objectives

Learn and apply the
formula for the volume
of a prism.

Learn and apply the
formula for the volume
of a cylinder.

Vocabulary
volume

Also G.1.B,G5.A,
G.5.B,G.11.D

Who uses this?

Marine biologists must ensure that
aquariums are large enough to
accommodate the number of fish
inside them. (See Example 2.)

The volume of a three-
dimensional figure is the
number of nonoverlapping
unit cubes of a given size that
will exactly fill the interior.

A cube built out of 27 unit
cubes has a volume of
27 cubic units.

Cavalieri’s principle says that if two three-dimensional figures have the same

height and have the same cross-sectional area at every level, they have the
same volume.

' ' A right prism and an oblique prism

with the same base and height
have the same volume.

v ¢

Volume of a Prism

The volume of a prism with base The volume of a right The volume of a
area B and height h is V= Bh. rectangular prism with | cube with edge
length ¢, width w, and | length sis V = s3.
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B Volume of a Prism

>

The volume of a prism with base The volume of a right
area B and height h is V= Bh. rectangular prism with
length ¢, width w, and

v : height h is V = éwh.
'h
h : hn
9 ’—‘ E
w

The volume of a
cube with edge
length s is vV = s%.

' .
s

EXAMPLE Finding Volumes of Prisms

Find the volume of each prism. Round to the nearest tenth, if necessary.

8cm

10cm
V= twh Volume of a right rectangular prism
= (10)(12)(8) = 960 cm?® Substitute 10 for ¢, 12 for w, and 8 for h.
. a cube with edge length 10 cm
V=s® Volume of a cube
= 10" = 1000 cm® Substitute 10 for s. I

s start
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To review the area
of a regular polygon,
see page 601. To
review tangent
ratios, see page 525.

Find the volume of each prism. Round to the nearest tenth, if necessary.

. aright regular pentagonal prism with base edge length 5 m

and height 7 m

Step 1 Find the apothem a of the base. First
draw a right triangle on one base as shown.
The measure of the angle with its vertex at

360°

= 36°.
10

tan36° = % The leg of the triangle is half

the side length, or 2.5 m.
Solve for a.

the center is

25
= Tan36°

Step 2 Use the value of a to find the base area.

_1,_1( 25 _ 3125 o
B=gab= 2([an36°)(25) =tanses (o) =25m

Step 3 Use the base area to find the volume.

V=Bh=-23125 73011 m®
tan 36°

1. Find the volume of a triangular prism with a height of 9 yd
whose base is a right triangle with legs 7 yd and 5 yd long.
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EXAMPLE

The Islands of Steel
habitat at the Texas
State Aquarium in Corpus
Christi has a volume of
132,000 gallons. Over
150 animals live in the
habitat, including a sand
tiger shark and nurse
sharks.

IE3

Marine Biology Application

The aquarium at the rightis a
rectangular prism. Estimate
the volume of the water in
the aquarium in gallons.

The density of water is about
8.33 pounds per gallon. 8 ft|
Estimate the weight of the

water in pounds.

L
(Hint: 1 gallon = 0.134 ft%)
Step 1 Find the volume of the aquarium \/

in cubic feet.
V = wh = (120)(60)(8) = 57,600 ft*

1 gallon

Step 2 Use the conversion factor to estimate the volume

in gallons. L eall 0.134 ft*
57,600 f° - 520 429,851 gallons 1920 _
0.134 ft* 0.134 ft2
8.33 d;
Step 3 Use the conversion factor I pt])]un S to estimate the weight
of the water. gallon

8.33 pounds

8.33 pounds _
1 gallon -

429,851 gall .
satlons 1 gallon

= 3,580,659 pounds

The aquarium holds about 429,851 gallons. The water in the aquarium
weighs about 3,580,659 pounds.
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EXAMPLE

Volume of a Cylinder

The volume of a cylinder with base
area B, radius r, and height h is
V= Bh, or V = mr?h. h

Finding Volumes of Cylinders

Find the volume of each cylinder. Give your answers both in terms of =
and rounded to the nearest tenth.

|
i
I
112cm
;
r
8cm
V=mnrh Volume of a cylinder
= m(8)%(12) Substitute 8 for r and 12 for h.

= 768w cm® = 2412.7 cm®

. a cylinder with a base area of 367 in? and a height equal to twice
the radius
o0

IE3





