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8.3 Volumes of Solids of Revolution about

an AXis
Volume of a Solid

The definition of a solid of known integrable cross section
arca A(x) from x = a to x = b 1s the integral of A from a to b,

V:jjA(x)dx.
How to find volumes by the method of

o o o\
slicing. .. AW

1. Sketch the solid and a typical"cros;so%ection.
x

2. Find a formula for A(x). %o

3. Find the limits of integration.

4. Integrate A(x) to find the volume.
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Examples

The region between the curve f(x) =2+ xcosx and the x-axis, between -2 and 2, is revolved about

the x-axis. Find the volume of the resulting solid. (Calculator)
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Cross-section:
Circle w/ radius
of £(x)s2+xcowx

g8
and A(x)= T (2+XCos)
Find the volume of the solid formed by revolving the curve f(x)=./sinx on the interval (0, 7) about

the x-axis. (No calculator)
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Example

A pyramid 3 m high has congruent triangular sides and a square
base that is 3 m on each side. Each cross section of the pyramid
parallel to the base 1s a square. Find the volume of the pyramid.

1. Sketch: Draw the pyramid with
its vertex at the origin and aits

Typical cross-section

b
altitude along the interval 0 < x < 3.

o/

Sketch a typical cross section at a
point x between 0 and 3.

2. Find a formula for A(x): The cross section at x is a square

x meters on a side, so A(x) = x°.

3. Find the limits of integration: The square goes from x =0 to x = 3.
4. Integrate to find the volume:
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Example

The region between the graph of /(x) = 2+ xcos x and the x-axis
over the interval [—2,2] is revolved about the x-axis to generate

a solid. Find the volume of the solid.
Revolving the region about the x-axis

generates a vase-shaped solid. The
cross section at a typical point x
1s circular, with radius equal to f(x).

‘ Its area is A(x) = 7 ( (%))’
The volume of the solid is
2
V= LA(x)dx

= NINT(7 (2 +xcos x)",x,~2,2)
~ 52.43 units cubed.
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Examples
Find the volume of the galid formed by revolving the area bounded by the functions v = x and
v =x" aboutthe x-axi {:_:_\Tr:- calculator) 6(
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Find the volume of the solid formed by revolving the region bounded by the curves y=2x", x=2,
and y =0 about the y-axis. (No calculator)
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Homework

8.3a: pg.411 #7-10
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