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(1) Maxwell’s Equations:

(a) Write the four Maxwell’s Equations in the MKS system. (8%)

(b) What are the names and units of the terms contain in the four equations in (a)? (10%) (c) Which

of the two Maxwell’s equations are redundant and explain the reasons for the redundancy? (8%)

(dyWrite the four Maxwell” equations in phasor form for the case of time harmonic field. (4%)

(2) Solve the 2D-Laplace’s Equation in the interior of the rectangular region

0 < x <a,0 < y < bwith the boundary conditions given by V(0, y) = V(a, y) = V(x, 0) = 0 and V(x, b)
=Vo. (20%)

(3) What is the polarization of a wave? (5%) Give an example of (a) linearly polarized wave, (3%)

(b) right handed circularly polarized wave,(3%) (c) left handed circularly polarized wave.(3%).

Show that a linearly polarized wave can be expressed as a linear combination of a right handed and
left handed circularly polarized wave. (6%) ’

(4) Explain the terms TE, TM and TEM waves. (6%) In term of TE, TM and TEM waves, what is a
uniform plane wave? (2%) A rectangular waveguide has dimension a x b with a > b, what is the
dominant mode. (3%) What is the cutoff frequency of this mode? (3%) Write down the first three
modes with the lowest frequencies for (i) b < a <2b (6%) and (ii) a > 2b. (6%) What happen to the
first three modes when a = 2b? (4%)
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