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1. If acharge of 1 [C] is applied to a perfectly conducting sphere with the radius a =
1 cm, determine the E field [V/m] (including the vector of the field) on the surface

of the sphere. (10%)

2. Maxwell's Equations
(a) Write down the time-variant equation of Ampere’s Law with the displacement

current in differential form. (10%)
(b) Explain the difference between the displacement current and free current. (10%)

3. If the input SWR of an antenna is SWR,..=3, what is the S W Runt+3-4B atienusior When the antenna
is connected to a 3-dB attenuator (assuming the attenuator is perfectly matched).

*You must solve the problem from the basic definition of SWR, reflection coefficient I, and 3-

dB attenuation. (10%) Autenza Lopetsigaal
i
i '_Ln.n.l
‘ 34dB
[l attenuator W reflactad
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SWRy, =3 SR ey t5 atonme =7

4. ‘A microstrip transmission line is connected with with two shunt open-circuited
transmission line (left figure). If 8,(=pI,)=45°, 8;(=Pp!,) = 20°, the transmission-line
characteristic impedance Z,= 100 (), Z,= 36.4 (), determine the input impedance

Z;,. (15%)

Zy,1
- I . transmission line
™ Zedy o Zpk T Zo+jzy tan(pl)
You-will use the input admittance(]g) R
formula of the shunt open-circuited Zy,1 Open circuite
short transmission line. 2, =7 com——  (0C)
Open circuited

transmission line
5. The following figure shows the E, -ﬁled distribution of a waveguide mode on the cross-
secion of a rectangular waveguide (a x b).

What is this waveguide mode (TE,,, or TM,,,, m =? n= 7) and
write down the formula of E, filed Eq,(x,y) = Eg[7] (10%)
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In 2 60-GHz radar system, let the radar antenna gain G = 20 dB and the target radar
cross section (RCS) o= 107 (m?). If the transmitting power P, = 0 dBm and the
required radar minimum receiving power P, = -60 dBm, determine the radar maximum

antanna
Rader | > Ve Cage
system — Pr.Y. ) g
P ,
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R

detectable distance R (m). (10%)

Radra equation:
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OITI ~Terfield P (z=f)
’\-} 5; !9, reflection
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value at nthe surface. (10%)

E:éjnoku%r—sme
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wave -

Reflected

(b
_ perpendicular polarization

(EL xz-plane)
= Mz €080; M cos6,

N, cos G,- +T 00891

7. A Hertzian antenna with a length / and a current 7 is located above a dielectric ground

plane (e/~4) with a height of . Let the origin O of this radiating system is at the center
of the Hertzian antenna and the far-zone E field is as follows.

_ €2
The illustration and formulas of the refected coefficient (T, and T, ) for the
perpendicular and parallel polarization are shown in the(iefigures. IfA=1mand d =

10 m, determine the reflected E filed at the point P. ( 15%)

8. In a conductive medium, the propagating constant y(= o + jB= jmJus(H;%) } can be
approximated for a good conductor or dielectrics as follows.
(o/og)>>1 => g = B'w Juo; (o/oe) <<l => a =T Jule, B= meE [l +-{1¢—(&)2]

For a 30-Hz plane wave incidents from free space to seawater (c=4[S/m], &, =80 @30
-Hz), calculate the distance d below the seawater surface where E-field is 10% of its

CARe figare toy )

"~ Incident Reflecied

wave

te)
parallel polarization
(E /I xz - plane)

_N2 COSG,- =T COSB,'
" nzc0s8, 41 cos6;




