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L. A disk of radius R with uniform surface charge density o, lies in the xy plane.
(a) Find the potential at a distance z above the center of the charge distributions.
(b) Use the result in (a) to find the electric field at a distance z above the center of the disk.

2. A point charge q is imbedded at the center of a sphere of linear dielectric material (with
susceptibility . and radius R).
(a) Find the electric field, the polarization, and the bound charge densities, p, and o,
(b) What is the total bound charge on the surface ?

(c)Where is the compensating negative bound charge located ?

3. A circular loop of wire, with radius R, lies in the yz plane, centered at the origin, and carries
a steady current / running counterclockwise as viewed from the positive x axis.
(a) Find the magnetic field a distance x above the center of the circular loop.
(b) What is its magnetic dipole moment?

(c) What is the approximate magnetic field and vector potential at point (0, y, 0) for
y >> R.

4. Electromagnetic waves.

(a) Derive electromagnetic wave equations for E and B propagating in a linear
homogeneous medium (permittivity €, permeability p) where there is no fiee charge or
free current.

(b) Find the speed of propagation of the waves and give some discussions.

(c) In the case of the monochromatic plane waves, prove that the waves are transverse and

E and B are mutually perpendicular.




