Calculating Volumes

Solid created by rotating around a line
Method of Cylindrical Shells (wrapping rectangular sheets!)
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 SHELL (a rectangular sheet).

Imagine the solid made up of rectangular sheets, wrapped in a concentric fashion around each other 

(a roll of paper towels) 
Visualize, and then sketch, one of the rectangular sheets if you were to “peel” it off.
Each rectangular sheet has a volume. The volume of the sheet is the area of the face (a rectangle!) times its thickness (either delta x or delta y).   If the thickness if delta x, the function should be a function of x; if the thickness is delta y, the function should be a function of y.
3. EXPRESS THE VOLUME OF EACH SHEET.

Determine the length, the width and the thickness of each “sheet.” Notice that the width is actually the circumference of the shell (now our sheet).
Express the volume of the “sheet” in terms of the length, width & thickness of the “sheet” (a very thin rectangular prism!).
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(Recall that width is defined as the circumference of the shell).
4. EXPRESS THE VOLUME OF THE SOLID as an INTEGRAL.

The volume of the solid is the sum of the volumes of the individual shells.  This is a Riemann sum, which becomes our integral!  Consider the limits of integration.  For a specific x-value (or y-value), how does it impact the definition of the length or width?
Try it! ( Be sure to include sketches with each of the examples.

Example 1: The region bounded by the curves 
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 is rotated about the y-axis. Compute the volume of the resulting solid USING SHELLS!!! Compare this to your example 3 from yesterday. Discuss.

Example 2: The region bounded by the curve  
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 is rotated about the x-axis. Find the volume of the resulting solid using the shell method when x is between 0 and 1. 

Example 3: Using the shell method, find the volume of the solid obtained by rotating the region bounded by 
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about the line 
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Example 4: Find the volume of the solid obtained by rotating the region bounded by 

f(x) = sin x, y = 0, 1 < x < ( about the x-axis. Which method did you use and why? 
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