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Volumes of Revolution

There are several others ways to generate the volume of three dimensional objects in the coordinate

plane. Each method involves revolving a region in the plane about a line. This forms a solid of revolution
and the line is called the axis of revolution.

The simplest such solid is formed by revolving a rectangle about an axis to form a cylinder or disk
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The Disk Method

To find the volume of a solid of revolution with the disk method:

Horizontal Axis of Revolution: Vertical Axis of Revolution:
b b
| [f(x)]?dx m | [f()]*dy
a a

f(x) is the radius of the disk, which is the function of the curve in question.

Note:

When using the disk method, the representative rectangle is always perpendicular to the axis of
revolution.

o If axis of revolution is horizontal, integrate in terms of x.
o Ifaxis of revolution is vertical, integrate in terms of y.
The region in question must be adjacent to the axis of revolution.
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Example: Find the volume of the solid formed by revolving the region bounded by the graph of f(x) =

x — x2 and the x-axis about the x-axis.

Y= (%)
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Example: Find the volume of the solid formed by revolving the region bound by the graph of y = x? on
the interval [0, 2] about the y - axis. X=% | VK
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Example: Find the volume of the solid formed by revolving the region bound by the graph of x = /siny
and the y-axis, on the interval 0 = y < m, about the y-axis.
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Revolving Around a Different Line

Example: Find the volume of the solid formed by revolving the region bound by the graph of
f(x) =x3 —x+2and g(x) = 1, on the interval [-1, 1], about the line y = 1.

r . .
—”_J-r [X -K+2-i] X

rl 2
™ [y\?’-x%-l_\l AX
|

JL—X —2x" $2x3 4" 2x+tl)»><
Trf—x -~ ZX iy X=X 'H(j

T'PE("-%"“% +—L+—5L - | H) —(_34-%{'
() -2 |
2‘2.&
IoS

Fm,
'2‘1‘3

_,__,ﬂ




AP Calc AB Fall Day 64.gwb - 7/8 - Mon Nov 14 2016 07:57:39

Examples: Find the volume of the solid formed by revolving the region bound by the graph of y = x2, on
the interval 0 < x < 2, and the given axes.

a. About the liney = 4. s 2
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Examples: Find the volume of the solid formed by revolving the region bound by the graph of y = x2, on
the interval 0 < x < 2, and the given axes. X = Ju_&.

c. About the line x = 2. l}
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d. About the line x = -1.




