LESSON 15  VOLUMES BY DISKS
Examples  Find the volume of the solid of revolution using disks if the region, which is bounded by the graphs of the given equations, is revolved about the given axis.
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Picture of the solid of revolution.

The volume of the  i th disk, which is obtained by rotating the  i th rectangle about the  x-axis, is given by the product  
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.  In order to find the volume of the solid of revolution, we will need to sum the volume of all the disks, which are obtained by rotating all the vertical rectangles about the  x-axis, using integration.
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Picture of the solid of revolution.
The volume of the  i th disk, which is obtained by rotating the  i th rectangle about the  x-axis, is given by the product  
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.  In order to find the volume of the solid of revolution, we will need to sum the volume of all the disks, which are obtained by rotating all the vertical rectangles about the  x-axis, using integration.
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Picture of the solid of revolution.
The volume of the  i th disk, which is obtained by rotating the  i th rectangle about the  y-axis, is given by the product  
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Picture of the solid of revolution.
NOTE:  The solid is a circular cone with its top chopped off.

The volume of the  i th disk, which is obtained by rotating the  i th rectangle about the  y-axis, is given by the product  
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Picture of the solid of revolution.
NOTE:  The radius of the each disk, which is obtained by rotating a rectangle, for values of  x  between  0  and  
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Picture of the solid of revolution.
NOTE:  The radius of the each disk, which is obtained by rotating a rectangle, for values of  y  between  
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The volume of the  i th disk, which is obtained by rotating the  i th rectangle about the  y-axis, is given by the product  
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Since we are rotating the region about the  y-axis, our rectangles will be horizontal.  In order to measure horizontal lengths, we use the  x-coordinates of points.  Thus, we will need to solve for  x  in the equation  
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Picture of the solid of revolution.
NOTE:  The region is not bounded below.  Thus, the lower limit of integration will be negative infinity.

The volume of the  i th disk, which is obtained by rotating the  i th rectangle about the  y-axis, is given by the product  
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.  In order to find the volume of the solid of revolution, we will need to sum the volume of all the disks, which are obtained by rotating all the horizontal rectangles about the  y-axis, using integration.
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