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Abstract

Cylindrical shell method is one of the important methods for calculating the volume of a body of
revolution, and it is also widely used in many fields such as physics. A systematic analysis of the
principle and application of the cylindrical shell method not only helps students to deeply under-
stand and sKkillfully apply the method, but also effectively cultivates students’ mathematical model-
ing ability and improves their ability to use mathematical knowledge to solve practical problems.
More importantly, this analysis can stimulate students’ interest in learning advanced mathematics
and provide motivation for them to further learn mathematical knowledge.
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Figure 1. Shell method
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Figure 2. Integral mean value theorem
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Figure 3. Shell method for volumes of revolution
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Figure 4. Shell method for volumes of solid
generated by y = sin x revolving y axis
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Figure 5. Disk method for volumes of solid gen-
erated by y = sin x revolving y axis
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Figure 6. Shell method for volumes of solid gener-
ated by y = 2x2 — x? revolving y axis
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Figure 8. Shell method for area of a surface of revolution
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Figure 9. Shell method for area of surface generated
by y = x? revolving y axis
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Figure 10. Disk method for area of surface generated
by y = x? revolving y axis
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Figure 11. Velocity distribution
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Figure 12. Shell method for volumetric flow rate
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Figure 13. Shell method for moment of inertia
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