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Volume of a solid of revolution-Using the Disc Method
Another application of the definite integral is the computation of a particular type of three-dimensional solid, called a solid of revolution.  A solid of revolution is obtained by revolving a region in the plane about a line.  This line is called the axis of revolution.


Revolving this rectangle, we get a disc—a hockey puck.  Compute the volume of the disc:

	

	   cross-sectional area
= area of

=
	width =
	Therefore, volume =


Revolving a more general region
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	The volume of a solid of revolution is approximated by the

The radius of each disc is Ri =
The width of each disc is


The approximate volume of the solid of revolution is

The exact volume of the solid of revolution is

Note:  In the case that the x-axis is the axis of revolution, then R(x) =
Exercise 1:  Determine the volume of the solid of revolution formed by revolving the region bounded by 
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	Note:  In this exercise, R(x) =
since the                             is the axis of revolution.
Volume =


Exercise 2:  Determine the volume of the solid of revolution formed by revolving the region bounded by 
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 and y = 2 about the line y = 2.
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	What is the axis of revolution?
What are a and b?  That is, for what x-values does f intersect y = 2?  To answer this, solve…


Note that, in this exercise 
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In fact, the radius is



the height of the graph of f(x).  Thus R(x) =

Vol. = 
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When you determine the volume of a solid of revolution using the disc method, your diagram will resemble one of the two following diagrams.  Note that with the disc method, the representative rectangle that you draw will be perpendicular to the axis of revolution.

	horizontal axis of revolution

	vertical axis of revolution
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	volume =
	volume =


Annulus
The disc method can be generalized to a method called the washer method.  Before we discuss the washer method, we must review the definition of an annulus.

Def.:  An annulus is a circular region in the plane that has had a smaller, inner, centered, circular region removed.
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	What is the area of an annulus?
Area =

         =

         =


Volume of a solid of revolution-Using the Washer Method

The disc method can be generalized, or extended, to cover solids of revolution with holes, by replacing the representative disc with a representative washer.


Revolving this rectangle, we get a washer.  Compute the volume of the washer:
	

	cross-sectional area
= area of

=
	width =
	Therefore, volume =


	In general, by the washer method, the volume of the solid of revolution is


	Note that with the washer method, as with the disc method, the representative rectangle that you draw is perpendicular to the axis of revolution.


Exercise 3:  Determine the volume of the solid of revolution formed by revolving the region in the first quadrant bounded by the graphs of y = x and 
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Note that R(x) =            and r(x) =
	First, determine a and b by solving

Hence, a =            and b =


Thus, the volume =

Exercise 4:  Determine the volume of the solid of revolution formed by revolving the region bounded by the graphs of 
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, the x-axis, the y-axis, and x = 3 about the y-axis.
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	R(y) =
r(y) = distance from y-axis to the graph

       = x-coordinate (of the function)

       = x
Thus, solve 
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