Calculating Volumes: Method of Disks/Washers
Solid created by rotating around a line
1. VISUALIZE THE SOLID.

Draw a careful graph of the function to be rotated and the line it is to be rotated about
Label the curves.

Decide what parts of the curves are the actual boundaries for the region.

Make a 3-dimensional sketch of the solid.

2. PICTURE A SLICE.

Each slice will produce a disk or a washer (disk with a hole in it).
Sketch a slice.
Each slice (disk/washer) has a volume. The volume of the disk/washer is the area of the face (a circle!) times its thickness (either delta x or delta y). 

3. EXPRESS THE VOLUME OF EACH SLICE.


Indicate the radius of the disk. Indicate the thickness of the disk (delta x or delta y).


Think about how the slices vary, depending upon the axis of rotation.

Think about the radius carefully if it is a washer (if there is a hole in it).
4. Express the volume of the slice in terms of the volume of the very small cylinder (a disk! or washer).
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We leave the volume of a washer for you to determine in the examples.

5. EXPRESS THE VOLUME OF THE SOLID as an INTEGRAL.

The volume of the solid is the sum of the volumes of the individual disks/washers.  

This is a Riemann sum, which becomes our integral!

The limits of the integral are the boundary values of the variable of integration.

_________________________________________________________________________________________________
TRY SOME! ( Include sketches with each of the example problems.

Example 1: Calculate the volume of the solid obtained by rotating the region under 
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about the x-axis for 
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Example 1: Calculate the volume of the solid obtained by rotating the region bounded by
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and y = 0 about the y-axis for 
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Example 2: The region bounded by the curves 
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 is rotated about the x-axis. Compute the volume of the resulting solid. 

Example 3: The region bounded by the curves 
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 is rotated about the y-axis. Compute the volume of the resulting solid. 

Example 4: The region bounded by the curves 
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 is rotated about the line 
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. Compute the volume of the resulting solid. 
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