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Volume of a solid of revolution-Using the Shell Method

In this section, we will look at an alternative method for determining the volume of a solid of revolution, called the shell method.  It makes use of cylindrical shells, and it occasionally has advantages over the disc and washer methods.

First of all, recall the formula for the volume of a cylinder.

	

	Volume =                                                   x

              =                                                   x

              =


Now, consider the following rectangle, drawn parallel to the axis of revolution, with width w, height h, and distance p from the axis of revolution to the center of the rectangle.  We revolve the rectangle about the axis of revolution and form a cylindrical shell.
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When you determine the volume of a solid of revolution using the shell method, your diagram will resemble one of the two following diagrams.  Note that with the shell method, the representative rectangle that you draw will be parallel to the axis of revolution.

	horizontal axis of revolution

	vertical axis of revolution
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	volume =
	volume =


Exercise 1:  Use the shell method to determine the volume of the solid of revolution formed by revolving the region bounded by 
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 and the x-axis about the y-axis.
	Steps

1.  Draw the representative rectangle

2.  Label the width appropriately.  In this exercise, the width of the representative rectangle is

3.  Label p and h.

In this exercise, p(x) =
In this exercise, h(x) =
Therefore, Volume = 
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Recalling Exercise 4 from page 5 of Handout 7.2, consider Exercise 2 below.  In Exercise 2, we will re-compute the volume of the solid of revolution, but this time we will use the shell method instead of a combination of the disc and washer methods as we did in the previous section.  In 7.2, we had to use the disc and the washer methods, and we had to write two integrals.  Using the shell method in this case will require only one integral, which will be advantageous.

Exercise 2:  Determine the volume of the solid of revolution formed by revolving the region bounded by the graphs of 
[image: image6.wmf]2

11

)

(

x

x

f

+

=

, the x-axis, the y-axis, and x = 3 about the y-axis.
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	h(x) =
p(x) =

Volume =



A comparison of the washer/disc method with the shell method
	washer/disc
	method
	shell
	method
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	The representative rectangle is

to the axis of revolution.


	The representative rectangle is

to the axis of revolution.


	The representative rectangle is

to the axis of revolution.


	The representative rectangle is

to the axis of revolution.



	The axis of revolution is

	The axis of revolution is
	The axis of revolution is
	The axis of revolution is

	Volume =

	Volume =
	Volume =
	Volume =


Exercise 3:  Determine the volume of the solid of revolution formed by revolving the region bounded by the graphs of 
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, y = 4, and x = 2 about the line x = 5.

First, try to determine the volume using the washer method.
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	R(y) =

r(y) =

The difficulty is that we have to write

In other words, we have to solve


Now, instead, determine the volume using the shell method.
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	p(x) =
h(x) =
Therefore, the volume =
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