Another means of calculating volume...
Cylindrical Shell Method:

Consider the area bounded by the graph of the '!ﬁ'
function f(x) = x - x* and the x-axis. (X x 4L )-/ /
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Choose some X, between 0 and 1. 7? =x=/
Draw a rectangle with height f(x,)
and with very small width Ax. Xz é
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Rotate the rectangle about the
y-axis.

The result is a cylinder with a
"very small side" like the side

of a can:

Take this cylinder and cut it
vertically as shown:

and stretch it out "flat":
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Notice that even

though we are
_.- rotating about a

vertical line, the
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What if we had used cylindrical disks?

- The volume of the solid obtained by
rotating this area about the y-axis is:_-




Imagine cutting a cake using this method...

This would be an example of a cylindrical shell



Example 1:

The region bounded by the curve y =4-x*,y=x,

and x = 0 1s revolved about the y-axis to generate a
solid. Determine the volume of this solid.
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Example 2:

The region bounded by the curve y = 3x - x*

and the x-axis 1s revolved about the line x = -1
to generate a solid. Determine the volume

of this solid. M
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Practice Questions...

Worksheet: Volume using shell method




AP Calculus 120

Volumes of Revolution: Shell Method
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1. Let S be the solid obtained by rotating the region shown in
the figure about the y-axis. Explain why it is awkward to use
slicing to find the volume V' of S. Sketch a typical approxi-
mating shell. What are its circumference and height? Use shells
to find V.
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2. Let $ be the solid obtained by rotating the region shown in the
figure about the y-axis. Sketch a typical cylindrical shell and
find its circumference and height. Use shells to find the volume
of S. Do you think this method is preferable to slicing? Explain.
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3-7 1 Use the method of cylindrical shells to find the volume gen-
crated by rotating the region bounded by the given curves about the
y-axis. Sketch the region and a typical shell
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8. Let V be the volume of the solid obtained by rotating about the
y-axis the region bounded by y = vx and y = x* Find V both
by slicing and by cylindrical shells. In both cases draw a dia-
gram to explain your method.

9-14 i Use the method of cylindrical shells to find the volume of
the solid obtained by rotating the region bounded by the given
curves about the x-axis. Sketch the region and a typical shell
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15-20 11 Use the method of cylindrical shells to find the volume
generated by rotating the region bounded by the given curves abost
the specified axis. Sketch the region and a typical shell
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Solutions to odd numbered questions
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[image: image5.jpg]37-42 1l The region bounded by the given curves is rotated about
the specified axis. Find the volume of the resulting solid by any
method.
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AP Calculus 120

Volumes of Revolution: Shell Method
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figure about the y-axis. Sketch a typical cylindrical shell and
find its circumference and height. Use shells to find the volume
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