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1. Answer the following questions.

(a) [547] Define polarization vector and magnetization vector, respectively. What is the intrinsic impedance
for a material medium?

(b) [10 43] What are electromagnetic potentials? How do they arise? State Laplace’s equation and Poisson’s
equation and give two cases to which the equation can be applied, respectively.

(€) [5%7] What is the basis behind the construction of the Smith chart? Define the standing-wave ratio
(SWR).

(d) [647] What is the Q factor of a resonator? What are transverse elecric wave, transverse magnetic wave
and hybrid wave in an optical waveguide?

(e) [4 57] Define the radiation resistance and directivity of an antenna.

2. [18 47] The x-variation of charge density independent of y and z in free space is shown below. Find and sketch the

resulting electric field £, versus x.
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3. [18 47] The electric field of a uniform plane wave propagating in the +z-direction in a nonmagnetic material
medium is given by
E = 8.4 7094322 co5(4m x 10%t — 0.18292)a, V/m
Find the magnetic field of the wave. Further, find the values of conductivity ¢ and permittivity € of the
medium.

4. [18 4¥] Consider the system shown below, where ¥, = 100£0°V, Z;, = (10 + j10)Q, Z; = (30 + j40)Q,
and the length of the transmission line [ = 0.725A with characteristic impedance of Z, = 50Q. Find the

time-average powert delivered to the load Zp.
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5. [16 53] Transverse electric modes are excited in an air dielectric parallel-plate waveguide of dimension a = §

cm by setting up its mouth a field distribution having

E=10(sin207x +0.5sin 607x)sin] 0'°7rtay

Determine the propagating mode(s) and obtain the expression for the electric field of the propagating wave.

Some formula for your reference.

= Jjou(a +joe), 7= |2

g+jwe

-9
Uo = 41w X 1077 henrys/m, g, = 1306

2
Phase constant for a TE wave in a waveguide: S, = - (&)




