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— ~ Consider the case of oblique incidence at multiple dielectric interfaces as shown in
Figure 1. The amplitude of the perpendicularly-polarized incident plane wave is given
by

B, =Fy= E_Le‘j(kOmm“”kOyy_kaz)’
The medium O is characterized by kg = kg + Koy + K5, = “’2“60, and the medium 1 is
characterized Fi = Ko + Ky + ki, = wpey Assuming the reflection coefficient for
this plane wave incident on the plane dielectric boundary at z = 0 with the given
polarization is denoted by 'L, determine the following:
1. the amplitude of Es, (5%)
2. the amplitude of Eq, (5%)
3. the amplitude of Es, (5%)
4. and the overall reflection coefficient at z = 0. (10%)
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Figure 1.

=~ Determine the following quantities at any point (0, 0, z) on the z-axis,
1. the electric potential V in Figure 2-1, (3%)
2. the electric field intensity E in Figure 2-1, (7%)
3. the vector magnetic potential A in Figure 2-2, (3%)
4. and the magnetic flux density B in Figure 2-2. (7%)
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Figure 2-2.

= - Derive the two equations describing the - and x-circles of the Smith chart. (15%)
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™ ~ An element shown in Figure 3 below is defined by the following surface:

e p=aand p=>b,
o =0and ¢ =7/2,

e z=0and z=h.

Compute the following if the material of the element is characterized by a permittivity

of e

1. The capacitance of the element if the surface at 2 = 0 has V = 0 and the surface
at z = h has V = Vo. Then, determine the resistance of this element if the
material is characterized by a conductivity of o. Neglect fringing. (5%)

2. The capacitance of the element if the surface at # =& has V = 0 and the surface
at # =290 has V = Vi, Then, determine the inductance of this element if the
material is characterized by a permeability of K. Neglect fringing. (8%)

3. The capacitance of the element if the surface at # =0 has V = 0 and the surface
at @ =7/2 has V = Vi, Then, determine the resistance of this element if the

material is characterized by a conductivity of o. Neglect fringing. (7%)
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Figure 3.

Laplace’s equation in cylindrical coordinates:

w10 (V) 10V &V
VYV = pap +p23¢2+3z2

= 0,
pOp

and in spherical coordinates:
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Z ~ Given an inhomogeneous dielectric material with a permittivity ¢ specified below,
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and subjected to an external applied field E. = EoZ as shown in Figure 4 and under
the conditions #s = 0 at z = 0 and z = d_ determine the following quantities within
the region 0 < z < d:

1. the electric flux density D, (3%)

the electric field intensity E, (3%)

the polarization vector P, (4%)

the polarization charge density P», (4%)

and the polarization surface charge density Pps 8t 2 =0and z =d (6%)
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Figure 4.




