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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 your reference point) (20%)

2. In magnetostatics, A(?) = Z—;f](%)d‘t’, where n = | — #/|. Prove that V-A = 0. (15%)

(Hint:V - (fA) = £(V - A)+4 - V)

3. When you polarize a neutral dielectric, please prove that the total bound charge vanishes. (15%)

4. A capacitor C has been charged up to potential V,; at time t=0, it is connected to a resistor R, and begin

to discharge, as shown in the following figure.

(a) Determine the charge on the capacitor as a function of time, Q(t). What is the current through the

resistor? (10%)

(b) What was the original energy stored in the capacitor? Confirm that the heat delivered to the resistor is

equal to the energy lost by the capacitor. (10%)

5. Suppose the entire region below the plane z=0 in the following figure is filled with uniform linear

dielectric material of susceptibility y,. Calculate the force on a point charge q situated a distance d above

the origin. (15%)

6. Prove that the solution to Laplace’s equation in some volume v is uniquely determined if V is specified

on the boundary surface S. (15%)

FALRE () NS

#$#/R #I/R




