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2.3 | Volumes of Revolution: Cylindrical Shells

Leaming Objectives
3.1 Calculate the volume of a solid of revolution by using the method of cylindrical shells.
2 Compare the different methods for calculating a volume of revolution.

[N

3

In this section, we examine the methed of cylindrical shells, the final method for finding the volume of a sclid of revolution.
We can use this method on the same knds of solids as the disk method or the washer method; however, with the disk and
washer methods, we integrate along the coordinate axis parallel to the axis of revolution. With the methed of cylindrical
shells, we integrate along the coordinate axis perpendicular to the axis of revolution. The zbility to choose which vanable
of integration we want 1o use can be 2 significant advantage with more complicated functions. Also, the specific geometry
of the solid sometimes makes the method of using cylindrical shells more appealing than using the washer method. In the
last part of this section, we review zll the methods for finding volume that we have studied and lay out some guidelines to
belp you determine which methed fo use in a given situation.

The Method of Cylindrical Shells

Again, we are working with a solid of revolution. As before, we define a region R. bounded abowve by the graph of 2
function y = f(x), below by the x-axis, and on the left and right by the Imes x =« and x = b. respectively, as shown
m Figure 2.25(z). We then revolve this region around the y-axis, as shown in Figure 2.25(b). Note that this is different
from what we have done before. Previously, regions defined in terms of functions of x were revolved around the x-axis
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