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     Volumes 2




      Sections 8.1, 8.2


If a two-dimensional region is rotated about a line in the plane of the region, the region “generates”

a solid of rotation.  The line about which the rotation takes place is called the axis of rotation.  Integrals can

then be used to find the volume of such a solid.

C.  Shell Method:  A cylinder (shell) of radius R and height H is created by revolving a small region about an axis of rotation.  The solid object is then obtained by adding the shells to obtain a thickness, T.  Integration is then used to add up the shells over the thickness to find the volume of the solid.  
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, where R  is the mid-radius, H is the height, and T is the thickness.  
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Example 1  If the region bounded by 
[image: image2.wmf],
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and the x-axis is rotated about the y-axis, find the volume of the solid created.  
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Example 2  A solid is generated by rotating the region bounded on the right by
[image: image5.wmf]1
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, on the left by the y-axis, below by 
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, and above by 
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 about the line 
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.  Find the volume of the solid created.
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Example 3    Bounds:  
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     Rotate:  
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.  Can symmetry be used?
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Example 4    Bounds:  
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     Rotate:  
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Discussion:  Can the washer method be used?  Is it more difficult?

Class Work

1.
Bounds:    
[image: image19.wmf]x

y

x

x

y

=

+

-

=

,

4

2

    Rotate:  a)  y-axis      b)  x-axis  

2.  Bounds:  
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      Rotate:  
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 EMBED Equation.3  [image: image22.wmf]  

B.  Volume by Slicing:  A solid figure is divided into small, similar slices (cross-sections) and the volumes of these slices are summed using an integral expression.  If 
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 is the area of a typical cross-section and 
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is the height, then the volume of that slice is given by 
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.  The volume of the solid is then:
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Example 1   The base of a solid is the circle 
[image: image27.wmf]9
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.  If cross sections perpendicular the x- axis are squares,

   find the volume of the solid.
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Solution:
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Example 2    The base of a solid is the circle 
[image: image32.wmf]9
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.  If cross sections perpendicular the x- axis are

   equilateral triangles, find the volume of the solid.
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Solution:
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Class Work   

1.  The base of a solid is bounded by the line 
[image: image37.wmf]2
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, the x- axis, and the y-axis.  If cross sections

      perpendicular to the x- axis are semicircles, find the volume of the solid.

2.  A round tree has a radius of 2 meters.  If a 
[image: image38.wmf]o
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 wedge is cut out, find the volume of the wedge.
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