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1. The electromagnetic model. (20%)
(1) Describe the four fundamental field quantities in the electromagnetlc model. (10%)
(2) What are the units of the four fundamental field quantities? (10%)

2. Given a very long coaxial cable that has an inner conductor of radius r; and an outer conductor of inner radius r., the
space between the conductors is filled with two coaxial layers of dielectrics. The dielectric constants of the
dielectrics are ¢ for ri<r<a and e; for a<r<r,. (30%)

(1) Determine the electric field intensity in the coaxial cable. (15%)
(2) Find the capacitance per unit length of the coaxial cable. (15%)

.

3. Suppose the space between two parallel conducting plates each having an area S is filled with an inhomogeneous
ohmic medium whose conductivity varies linearly from o, at one plate (z = 0) to o, at the other plate (z = d). A d-c
voltage Vo 1s applied across the plates. (30%)

(1) Determine the fotal resistance between the plates. (15%)
(2) Determine the surface charge densities on the plates. (15%)

4, Given an air coaxial transmission line that has a solid inner conductor of radius », and a very thin outer conductor of

inner radius r,, determine the inductance per unit length of the transmission line. (20%)




