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For uniform plane waves incident on a plane boundary, explain why two

polarizations (perpendicular and parallel) are presented to describe oblique

incident waves, but NOT for normal incident waves. (10%)

For a half circular line charge of density p, located on the z-y plane, as shown in
the figure below, determine the following quantities at any point (0, 0, z) on the

z-axis:
1. the electric potential V', (5%)

2. the electric field intensity E. (10%)
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An element shown in the figure below is defined by the following surfaces:
e p=p and p= po.
‘ o2
e op=0and o =8=-m,
3
e z=0and 2 =£.
Computer the following quantities:

1. the resistance of this element if V = 0 is applied to a metallic plate on the
surface of @ = 0 and V = Vj} is applied to another metallic plate on the surface
of ¢ = 3 if the material of the element is characterized by a conductivity of

o. Neglect fringing. (10%)

2. the capacitance of this element if V' = 0 is applied to a metallic plate on
the surface of p = p; and V = V4 is applied to another metallic plate on the
surface of p = py if the material is characterized by a permittivity of €. Also

neglect fringing. (10%)
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Determine the mutual inductances of the following combinations:
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.. L . . X 1. A conducting equilateral triangular loop and a very long straight wire as
The electromagnetic fields in a rectangular waveguide shown in the figure below o L 3 & P e ’ & &
_ » shown in Fig.(a) below. (10%)
are given by - ’ ‘
Wit 2y 2. A conducting equilateral triangular loop and a very long straight wire as
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- Ho~5~ "111( ; )“‘1‘(*’5 pr)E shown in Fig.(b) below. (10%)
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where H, is a constant, 3 is the phase constant, and w = 27 f. with f being the

frequency of excitation. The walls of the waveguide are assumed to be perfect

conductors. Determine the surface charge densities and surface current densities 1
on those walls. (20%) '
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Determine the polarizations of the following uniform plane waves:
1. E = 3cos(wt — 32)&,
Laplace’s equation in cylindrical coordinates:
2. E = 2cos(wt + 32)7 + cos(wt + 32)7. ,
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3. E = cos(wt + 32)1 — sin(wt + 32)y, pOp \' Op P 0¢? 22
4. B = sin(wt — 32)& — sin(wt — 32)7. : and in spherical coordinates:
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5. E = 2cos(wt — 32)2 + sin(wt — 32 + 45°)y. V2V = 1 0 r2 Ol + 1 () sin ()('?‘ + o 1 . 9 ‘, = 0.
r2or or r2sin 6 Of 0o r2sin® 0 0¢?




