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1. The electric field E in Cartesian coordinates (x,,z) is given E = k{y’% + (2xy + 25+ £}

where k is a constant with the appropriate units and ¥, §,Z are Cartesian unit vectors

parallel to the x,y,z axes, respectively.

(a) Find the function f such that the given field is an electrostatic field. (5%)

(b) For the clectrostatic field, find the potential with the origin as the reference point. (5%)
(c) Find the charge distribution for the electrostatic field. (5%)

2. A conducting sphere of radius R, with charge (Q) is surrounded a thick concentric

conducting shell of inner radius R, (> R;)and outer radius R,(> R,). The shell carries net
chargeg . ‘
(2) Find the charge distribution at the conducting shell. (5%)

(b) Find the clectric field at7([F|> R,). (5%)

{c) Find the potential at the center, using infinity as the reference point. (5%)
3. A point charge g starts at the origin with the uniform electric field £ in the x-direction,

and the uniform magnetic field B in the y-direction.

(a) Find the-trajectory for the particle with positive charge (g > 0)at rest initially. (5%)

(b) Sketch the trajectory of the particle in (a). (5%)

() Find the trajectory for the particle with negative charge (g < 0) at initial velocity
(E/ B)in z-direction, (5%)

-(d). Sketch. the trajectory of the particle in (c). (5%)

4. There are infinite uniform surface currents, current density (K)in y-direction flowing

over the z = 0 plane, surface current density (~K /2) flowing over the z = d(d > 0) plane,
and surface current density (—K / 2) flowing over the z = (~d) plane.

(a) Find the magnetic ficld atd > z> 0. (5%)

(b) Find the magnetic field at(-d) <z <0. (5%)

(c) Find the magnetic field atz > d . (5%)

(d) Find the magnetic field at(~d) > z. (5%)

5. A conducting sphere of radius R with charge Q is spinning with constant angular velocity

@ along the z-axis.
(2) Find the current distribution. (5%)
(b) What is the magnetic moment (dipole) of the sphere? (5%)
(c) Find the magnetic field at a point outside the sphere. (5%)
6. In a perfect conductor with infinite conductivity.
(a) Find the electric field inside the perfect conductor. (5%)
(b) Find the magnetic field inside the perfect conductor. (5%)
(¢) Find the current in a superconductor (perfect conductor with property B = 0 inside).
(5%)




