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. Charge is distributed over the surface of a circle of radius & lying in xy plane with origin at the

center. The surface density is given in cylindrical coordinates by o = 4o where 4 is a constant.
What is the total charge on the circle? (10%)

A
. A certain electric field is given by E =Eo(p/a)’p for O<p<a andiizzo otherwise. Find the volume
charge density. (20%)

. The plates of two capacitor Ci and C: are connected by conductors of negligible capacitance as show
in Figure 1, that is, they are connect in “parallel”. If a potential difference A ¢is now applied

across the terminal T and T', show that this combination is equivalent to a single capacitor of
capacitance Cp = C+Ca. (20%)

A point dipole p at r is in the field of point charge ¢ located at the origin. Find the energy of
p, the torque on it. (20%)

Four very long straight wires each carry current of the same value I. They are all parallel to the
z axis and intersect the xy plane at the point (0,0), (a,0), (a,a), and (0,a). the first and third
have their current in the positive z direction; the other two have the current in the negative z
direction. Find the total force unit length on the current corresponding to the point (a,a). (20%)

. Explain the hysteresis loop from a ferromagmtic material, and discuss the constant B in the system
of B versus H. (10%)

G

Fig. 1





