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1. Find the electric field inside and outside a uniformly charged solid sphere of radius R (total charge is q),
and the corresponding electric potential (Use infinity as the reference point) (20%)

2. A metal sphere of radius a carries a charge Q. It is surrounded, out to radius b, by linear dielectric
material of permittivity €. Find the potential at the center (relative to infinity) ,the bound volume charge

density, and the bound surface charge density at the inner and outer surfaces, respectively. (20%)

3. Suppose the circuit has been connected for a long time when suddenly, at time t=0, switch S is thrown

from A to B, bypassing the battery.
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(a) What is the current at any subsequent time t? (5%)
(b) What is the total energy delivered to the resistor? (10%)
(c) Show that this is equal to the energy originally stored in the inductor. (5%)

4. A large parallel-plate capacitor with uniform surface charge ¢ on the upper plate and —c on the lower

is moving with a constant speed v, as shown in the following figure.

(a) Find the magnetic field between the plates and also above and below them.(5%)
(b) Find the magnetic force per unit area on the upper plate, including its direction.(5%)
(c) At what speed v would the magnetic force balance the electrical force?(10%)

5. In magnetostatics, A(F) = %;’-[f](%)dr', where n = |[# —#|. Prove that V-A = 0. (20%)
(Hint:V - (f4) = f(V - A)+4 - VD)




