Unit 4: Circles and Volume

REVIEW EXAMPLES

1. What is the volume of the cone shown below?

Solution:

The diameter of the cone is 16 cm. So the radius is 16 cm + 2 = 8 cm. Use the
Pythagorean theorem, a? + b? = ¢2, to find the height of the cone. Substitute 8 for b
and 17 for ¢ and solve for a:

a2+ 82 =172

a’ +64 =289

a? =225
a=15

1
The formula for the volume of a cone is V = §7rr2h. Substitute 8 for r and 15 for h:

V= 17rr2h = 177(8)2(15)
3 3

The volume is 3207 cm®.

2. A sphere has a radius of 3 feet. What is the volume of the sphere?

Solution: 4
The formula for the volume of a sphere is V = gwﬁ’. Substitute 3 for r and solve.
V= ﬁ7Tr3
3
4
V=—n(3)3
37T( )
V= ﬂ7r(27)
3
V = 36r ft3
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3. A cylinder has a radius of 10 cm and a height of 9 cm. A cone has a radius of 10 cm
and a height of 9 cm. Show that the volume of the cylinder is three times the volume

of the cone.
Solution:
The formula for the volume of a cylinder is V = wr?h. Substitute 10 for r and 9 for h:
V =mr?h
= (10)*(9)
= m(100)(9)
=9007 cm?3

The formula for the volume of a cone isV = %wﬂh. Substitute 10 for r and 9 for h:

V:Em&h
3

= %71'(10)2(9)

= %W(ZLOO)(9)

=3007 c¢cm?®
Divide: 9007 + 3007 = 3
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4. Cylinder A and Cylinder B are shown below. What is the volume of each cylinder?

e SR
12m 12m
v - -
Cylinder A Cylinder B

Solution:

To find the volume of Cylinder A, use the formula for the volume of a cylinder, which
is V = 7r?h. Divide the diameter by 2 to find the radius: 10 + 2 = 5. Substitute 5 for
rand 12 for h:

=rr?h

=7(5)*(12)

= 71 (25)(12)

=300 m3

~942 m®

Notice that Cylinder B has the same height and the same radius as Cylinder A. The
only difference is that Cylinder B is slanted. For both cylinders, the cross section
at every plane parallel to the bases is a circle with the same area. By Cavalieri’s
principle, the cylinders have the same volume; therefore, the volume of Cylinder B
is 3007 m3, or about 942 m3.
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