ENEE 380 ELECTROMAGNETIC THEORY HOMEWORK #3
Solution to Problem #1

The capacitance of the coaxial capacitor with inner radius a, outer radius b, length z is

2TeqgErT

¢= In(b/a)

The stored energy in the capacitor is
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which gives
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Therefore, the force pulling the inner conductor into the outer at constant potential is
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where g is the acceleration due to gravity. The mass M required is
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Note that the force is not calculated from
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because the power supply that keeps the potential constant provides energy to keep the
potential constant while the capacitance is changing. In other words
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