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1. Write down the Maxwell’s equations in integration and differential
forms, respectively. And for each of the Maxwell’s equations, write
down the corresponding boundary condition in vector form for two
different media and the corresponding equation in terms of the scalar
potential and the vector potential. (16%)

2. Find the amount of work required for rearrange a uniformly surface
charge Q of radius a into a uniformly distributed volume charge of
radius a. (15%)

3. For each of the following fields, determine if the polarization is right-
or left-circular or elliptical. (16%)

(a) E,cos(wt—-pBy)a,+E,sin(at-fBy)a,
(b) E,cos(wt+fx)a, +E,sin(wt + fx)a,
(c) E,cos(wt+pfy)a,—2E,sin(at+By)a,

(d) E,cos(wt-px)a, - E,sin(at-Bx+m/4)a,.

4. A boundary separated free space from a perfect dielectric medium. At
a point on the boundary, the electric field intensity on the free space

side is E, = E,(4a,+2a, +5a,), whereas on the dielectric side, it is

E,=3E (a,+a,), where E; is a constant. Find the permittivity of

the dielectric medium. (16%)
5. Inthe system shown below, assume uniform plane waves of frequency
f incidient normally onto the interface from medium 1. (a) Find the

SWR in medium 1 for f=10° Hz if /=5cm. (b) Find the three

lowest values of f for which complete transmission occures if
[=5cm. (c) Find the three lowest values of / for which complete

transmittion occurs for f =10 Hz. (20%)
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Medium 1
Free Space
HipFo

Medium 2
Dielectric
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6. The electric far-field for a Hertzian dipole of length dl oriented along

the z-axis and carrying current I = I, cosaris given by

E= —Msin(a)t-ﬂr)ag,

4y

where 7 is the intrinsic impedance of the medium and g is the

phase constant. Find the time-average power radiated by the dipole

and the equivalent radiation resistance. (17%)

Some formula for your reference:

VeVxA=0, VxVO=0, V’O=V.VO, V’A=V(V:A)-VxVxA
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Intrinsic impedance of medium: 7 =

=3x10° mfs, 7, = 2% ~ 12070 =377Q
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