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1. A point source, locating at the origin O, radiates electromagnetic wave. In spherical
coordinate system, the radiation ﬂa:—flteld an
function. If a receiving antenna i al the| posifion A, far away from the origin O.
The receiving antenna: has a/.ﬂ'at p{rtu havi

capluring the incoming wave showh in 17

described using spherical wave

¢ the maximum dimension O for
ure 1. Since the wave front has
spherical shape, the phase difference on the aperture of receiving antenna must be
present. To quantitativelv describe the phase difference. we define the maximum
phase error due to the difference of phase at point A and B. Please answer the
phate difference between point A and B.

phase error is a/8, calculate the minimum

following questions: (a) Write dewn

(b) If the maximum tolerance of

required distance R (this distagee is—pamed-bs Tresnel Zone distance) (¢} Write

down the formula to calculate the mifimum iiista e for a given phase errar &4 (in the
pr e

| unit of tadian). (25%) i P

ident on a Semi-infinie. metallic medium having

| 2. A plane wave is normally
conductivity o, as depicted in figure 2. (a) Derive the propagation eonstant and
wave impedance in the metallic medium and express them in terms of skin depth'd
(6=1/yJormfu, 3. {b) If the metallic medium has a finite thickness ¢, calculate the
reflection coefficient for the incident plane whve-under the two conditions: (1) 1 is
much smaller than & (thin ﬂ@!ﬁ}rﬂﬂﬂ {Tr'ts much larger than 8 (thick metal
plate). (23%) |

3. Anelectric charge +() is above ﬁhc Er_'ﬁ‘ H‘:l Electric Conductor) filled with the

semi-infinite plane as shown in figu }/FE:HI" IhJ. image theory, the image charge -
Q is below the interface and F the same distarice to the origin (0) as that of charge
+Q (the distance is #). Please describe and explain the direction of image electric
current for vertically and horizontal lv placing above the PEC, respectively. (25%)

4. There is a parallel-plate waveguide consisting of a PEC (Perfect Electric Conductar)
and a PMC (Perfect MagneticConduetor) p]atcg as its waveguide walls.  The
separation distance between the two plated § 7. | The widths of the two plates are
assumed o be w which_ja_mx,r.hJ gr.;rﬁr an the operation wavelength
Consequently. the field is assude to have ne-vasiation along the direction of width (y

| axis), Write down the electric/and magretic f:LEId;\ in such a uniform waveguide for

bath TE and T™ polanizations (the waveguiding direction is along z uxis).  (23%)
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