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1. A non-conducting sphere of radius R carries a uniformly distributed charge Q.
(a) Derive and plot the electric field E(7) for » < R.
(b) Derive and plot the electric potential V' (#) for » < R.

(¢) Calculate V- E(F), Vx E(F) and VV (F) for r< R .

2. Att=0, the switch is closed and we assume that there is no charge on the
parallel-plate capacitor. The plates of the capacitor are circular and their radii
are b.

(a) Solve the detailed solution /(¢) of the differential equation of a series RC
charging circuit.

(b) Find the final energy stored in the capacitor.

(c) Find the expression for B(r) at a point inside the capacitor at radius » from
the center. (7 <b)

3. The magnetic vector potential of a straight thin wire of length 2L carrying
steady current / is A(¥) = ’l‘;:‘)lln{z2 N+ }?
A N
(a) Set z, =—L and z, = L and simplify the magnetic vector potential 4(7) when
L>> p, that means it is near to the wire,
(b) Use the result of part (a) to write out the magnetic field B(F) through
B(F) =V x A(F).
(c) Use the result of part (b) to write out V- B(7) and V x B(F).
(d) Use the result of part (b) to calculate the integral value of (ﬁc B-di.
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