Math 170  Volumes by  Disks and washers
If S is the solid that lies between the lines x = a and x = b, then the volume of S is given by  
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  where A is the cross-sectional area of S in the plane P through x and perpendicular to the x-axis. 

Ex 7. Volumes by slicing: 

The base of a solid is the region bounded by the parabolas y = x2 and y = 2 – x2.

Find the volume of the solid if the cross-sections perpendicular to the x-axis are squares with one side lying along the base.
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Ex 8. The base of a solid is a circular disk with radius 3. Find the volume of the solid if parallel cross sections perpendicular to the base are isosceles right triangles with hypotenuse lying along the base.
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Disk Method: 

If a region in the plane is revolved around a line, the resulting solid is called a solid of revolution, and the line is called the axis of revolution .
Let f be a non-negative function continuous on [a,b] and let R be the region bounded above the graph of f and below by the x- axis and on the sides by the lines x = a and x = b. When this region is revolved around the x- axis, it generates a solid having circular cross sections . Since the cross section at x has radius f(x), the cross sectional area is A =  
[image: image5.wmf]2

))

(

(

x

f

p

  and the volume of the resulting solid is given by  
[image: image6.wmf]dx

x

f

V

b

a

ò

=

2

))

(

(

p

  
Example A. Find the volume of the solid that is obtained when the region under the curve 
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 over the interval [1, 4] is revolved around the x-axis.
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Example B.  Find the volume of the solid that results when the region bounded by the graph of f(x) = 
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   and the x-axis  over the interval [0,  
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]  is revolved around the x- axis
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Example C:  Find the volume of the solid formed by revolving the region bounded by f(x) = 2 – x2  and g(x) = 1 about the line y = 1.
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Example D. Axis of rotation is vertical:  Cross sections are horizontal,,,,, 
Volume of a solid of revolution abut the y – axis is given by 
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Find the volume of the solid obtained by rotating this region about the
 y – axis  : x = y – y2 and x = 0 
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Suppose f(x) and g(x) are continuous non-negative functions on [a, b]. Let R be the region bounded above by y = f(x) and below by y = g(x), and on the sides by the lines x = a and x = b. Then the volume generated by revolving the region R about the x- axis is given by: 
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  This is often called finding the volume by using washers. A similar formula holds for regions rotated about the y – axis :
Ex 1. Find the volume generated by revolving the region between the graphs

y= x2   ,  y = 4 and x = 0    the x – axis.
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Ex 2, Find the volume generated by revolving the region between the graphs

y2 = 4x, y = 2 and x = 4     about the x – axis.
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Ex 3. Find the volume generated by revolving the region between the graphs
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    y = 0 and x = 9    about the y – axis.
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Ex 4. Find the volume generated by revolving the region between the graphs
y = x,  
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  about x = 2.
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Ex 5. Find the volume generated by revolving the region between the graphs
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   x = 2, and y = 0 about the line y = 4. 
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Ex 6: Find the volume generated by revolving the region between the graphs
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 and , y = x   about the line x = 4 
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