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For some functions rotated about the y-axis, solving for x is not a simple matter. Therefore, we still have to use f(x).

However, the disk/washer method does not work in this case, because for that we need f(y).

Imagine a line parallel to the y-axis, going from the x-axis to the curve. Rotating this line about the y-axis creates a shell (a cylinder, think of a can with both ends cut off).

Recall that the volume of a cylinder is given by 
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Since the can is centered on the y-axis, the radius is given by x. The height of the can at that point is given by f(x). Therefore, the formula for a solid of rotation using a single curve is:
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For a solid of rotation using two curves, the formula is:
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where:

f(x) is the upper boundary

g(x) is the lower boundary

When drawing the graph and identifying the height and radius:

· height is always parallel to the axis of rotation.


· radius is always perpendicular to the axis of rotation.

Height and radius are always in terms of the variable we are integrating on:

· horizontal axis: integrate on y


· vertical axis: integrate on x

The general steps for solving these types of problems are:

1. Sketch the curves.


2. Identify the region bounded by the curves.


3. Label the axis of rotation.


4. Draw a line segment parallel to the axis and inside the region. This is the height. Express the length of the line segment in terms of the variable you are integrating on.


5. Draw a line segment perpendicular to the axis and to the point on one of the curves where the height line intersects. This is the radius. Express the length of the line segment in terms of the variable you are integrating on.


6. Identify the limits of integration. Usually, the points where the two curves intersect.


7. Set up the integral by replacing x with the radius expression and f(x) with the height expression.


8. Simply the expression algebraically.


9. Integrate.


10. Evaluate.
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