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10.

Explain how a general vector function F can be expressed in terms of a scalar
potential function V and a vector potential function A. (10 points)

(2) Is Gauss’s law useful in finding the E field of a finite line charge?
Explain. (5 points) (b) What is the boundary condition for electrostatic
potential at an interface between two different dielectric media? (3 points)
Determine the system of image charges that will replace the conducting
boundaries that are maintained at zero potential for an infinite line charge p,
located midway between two large, intersecting conducting planes forming a
60-degree angle. (10 points)

(a) What is the physical significance of the equation of continuity? (5
points) (b) Define the mutual inductance between two circuits and the self-
inductance of a single coil. (5 points)

(a) Why is the E field immediately outside of a perfect conductor
perpendicular to the conductor surface? (8 points) (b) Why is the H field
immediately outside of a perfect conductor tangential to the conductor
surface? (5 points)

The electric field intensity of a linearly polarized uniform plane wave
propagating in the +z direction in seawater is E = a,100cos(5x107nz) (V/m) at
z=0. The constitutive parameters of seawater are ¢, =72, u, =1, and 0=4
(S/m). Determine the phase velocity, intrinsic impedance, and skin depth.
(10 points)

An electromagnetic wave from an underwater source with perpendicular
polarization is incident on a water-air interface at 6, = 20°. Using ¢, = 81
and p = 1 for fresh water, find (a) critical angle 6, (b) reflection coefficient
'}, and (c) transmission coefficientt,. (10 points)

Can TEM wave propagate in a parallel-plate waveguide? Explain. (10
points)

What is a log-periodic antenna? Explain the principle of log-periodic
dipole arrays. (10 points)

Find the input impedance of a low-loss quarter-wavelength line (oA << 1)
terminated in: (a) a short circuit (5 points) and (b) an open circuit (5 points).




