Ch24-cylindrical-capacitor

Calculate the capacitance of a cylindrical capacitor. The capacitor consists
of aninner cylindrical conductor of radius Ri, and-an outer cylindrical
conductor of radius Ro. The cylinders are both of length L. (L is considered
“large” so we don't have to worry about end effects.) A charge +Q is placed
on the inner cylinder, and a charge -Q is placed on the outer cylinder. What
is the capacitance of this arrangement? (This is based on the Geiger Tube
example in Ohanian, Ch. 25, problem #29.)
Plan:

1. Draw a diagram, including the electric field direction.

2. Calculate the electric field between the cylinders using Gauss's Law.

3. Calculate the voltage difference by integrating E.

4. Use Q = C V to calculate the capacitance.
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