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5. Determine the polarizations of the following uniform plane waves: (15%)

e E = 1cos(wt + gz)& + 1sin(wt + B2)7,

E RG99 38 AT PR o E = lsin(wt + B2)% + Lsin(wt + £2)7,
Az r’%;@ﬁ'ﬁ%'\%ﬁ% e E = 1cos(wt — f3z)% — 1sin(wt — fz)7,
: o E = 1cos(wt — Bz)i — 1cos(wt — Bz)7,
BOEEHEIRS 5—8 #£-—7 o E =1cos(wt+ Pz)T — 2sin(wt + Bz — 45°)§

6. Derive the non-homogeneous wave eq rations for vector potential A and scalar

potential 7' in a homogeneous medium. (20%)

A EEE : . : : : :
=== 7. Apositive point charge Q is located at distance d; and d», respectively, from two ,
1. Amm -;EE B4 100 4 o grounded perpendicular conducting half-planes, as shown in Figure 1. Use the method,
2. HHIEFAZIEMEEEL > RLPEE o : of images to determine the force on Q caused by the charges induced on the planes.
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1. A coaxial transmission line consists of an inner conductor of radius @ and an outer
. C . d
conductor whose inner radius is 4. 1he space between the two conductors is filled = e Q)
with a dielectric material characterized by permittivity e, permeability p, and do
conductivity o. Determine the line capacitance (capacitance per unit length), line ; A
inductance, and line conductance of the transmission line. (15%) - _1
igure

2. Consider a lossy coaxial transmission line with both conductor loss and dielectric

loss.

® Develop the equivalent circuit of a differential length Az of the lossy
transmission line. (4%)

®  Use this equivalent circuit to derive the time-harmonic transmission-line
equations for the phasors ¥(z), voltage distribution along the line, and /(z),
current distribution along the line. (8%)

®  Then, use the equations to solve the two phasors ¥(z) and 1(z). (6%)

Draw the variations of a standing wave and a traveling wave in time domain. (10%)
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4. What are a TEM wave, a TE wave, ani a IM wave? (10%) e e eed et et et oot et ee et :




