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" ﬁ Parallel plate capacitor
A parallel plate capacitor consists of two conducting plane sheets
that are parallel and separated by distance L. Assume that the P
plates extend infinitely. Excess charge is added to each plate; an B :
equal amount is added to each plate but the charges are opposite. -
a) Excess charge is added to each plate. Indicate the surfaces on
which excess could reside.
b) Provide a symmetry argument that constrains the direction of
- the electric field between the plates and beyond them.

¢) Use a Gaussian pillbox of the form illustrated by A to relate
the surface charge densities on the two inner surfaces.

d) Assuming the the charge density on the left plate is equal in magnitude but opposite in
sign to that on the right plate, relate the charge densities on the outer surfaces]

e) Use the fields produced by infinite charged sheets within each conductor to determine
the charge densities on the outer surfaces.

f) Use a Gaussian pillbox of the form illustrated by B to determine the electric field beyond
the outer surfaces.

g) Determine the electric field between the plates.
h) Determine the electrostatic potential difference between the plates.
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Capac tance.
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1 Capacitance

A solid spherical conductor is situated within a hollow spherical shell.
The sphere carries charge @ and the shell carries charge —-Q.

a) Determine the capacitance of the arrangement.

b) Determine the energy stored in the electric field using

Wext = %Q/E : EdT.

1
c) Show that the energy stored in the capacitor is 5 C(AV)2
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