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1.

A very long conducting cylinder of radius a carries charges @ per unit length along
the symmetry axis of the cylinder. It is enclosed by another conducting cylinder of
inner and outer radii b and ¢, respectively, '
(a) Calculate the electric field intensity at r<q, a<r<b, b<r<c, and c<r, where 1 is the
distance from the symmetry axis. (5%)
(b) What is the charge density on the inner surface of the outer conductor?  (5%)
(c) What is the charge density on the outer surface of the outer conductor?  (5%)

(d) What happens to the charge and the ficlds when the outer surface of the outer
conductor is grounded? (5%)

(e) What is the potential difference between the two conductors? (5%)

2.

A uniform charge distribution exists in a dielectric sphere radius g with
permittivity e, and surrounded by a concentric conducting shell (inner radius b,

outer radius c¢). Determine: (a) the total stored energy, (b) the charge distribution,
and (c) the electric potential, in the system, : (15%)

3.

An air coaxial transmis$ion line has a solid inner conductor of radius a and a very
thin outer conductor of inner radius 5.

(a) Find the magnetic ficld at r<g, a<r<b, and b<r, where r is the distance from the

center of the coaxial transmission line., (15%)
(b) Show the results salisfying the boundary conditions of the magnetic field. (5%)
(c) Determine the inductance per unit length of the line, (5%)
4.
The electric field E of a uniform plane wavye Propagating in a dielectric medium s
given by
E(t,2) = 3{cos(z /3 ~ 10° )]~ 5[2sin(z/ 3 -10°'0] (Vim
(a) Determine the frequency and wavelength of the wave. (5%)
(b) What is the dielectric constant of the medium? (5%)
(c) Describe the polarization of the wave, (5%)
(d) Find the corresponding magnetic field H. (5%)
(e) Calculate the energy density of the wave, (5%)
(f) Determine the time average of Poynting vector over one period. (5%)
(g) Find the velocity of the energy propagation. (5%)
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