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1. (15%) Show that
a). (5%) VxWW =0
b). (5%) V- (VxA)=0

€). (5%) Vip 2 limy gy_q 1225

Jav
2. (20%) please
a). (10%] Find the energy required to assemble a uniform sphere charge of radius b |;
and volume charge density
b). (10%) Einstein’s theory of relativity stipulates that the work required to assemble a
charge is stored as energy in mass and is equal to mc>. Assuming the electron to

be perfect sphere, find the radius from its charge and mass {En =

=X
1077 (£), e = 1.602 x 1079(C), m, = 9.107 x 10-% (kg)}

3. (20%) A 60-MHz plane wave traveling in the —x direction in a medium with relative
permittivity £ = 4 has an electric field polarized along the +z direction. Assuming
the medium is approximately lossless, and given that the magnetic field has a peak
value of 10 (mA/m) and that its value was measured to be 10 (mA/m)at t =0 and
x = —0.75m, develop complete expressions (in function of cosine) for the

(a) electric, E(x,t) field (5%
(b) magnetic, H(x,t) field ¢5%s)
(c) the phase velocity of the plane wave ( 1€ % )}
<+ (15%) In a microwave oven, a sinusoidal electric intensity of amplitude of 200 (W/m) and |
frequency of 2.4 GHz is irradiated to cook a meat, which has a relative permittivity of 40
and a loss tangent of 0.35 at the frequency of 2.4 GHz. Given the permittivity of free space
is (1/36m x 10°7). Please calculate
(a) the effective conductivity of the meat E:'S:}?éj
{b) the average power dissipated per unit valume ( 15?{,} |
&~ (15%) A diameter=2.2em air-filled circular waveguide is operating at 11GHz
(a) (5%) What is the cutoff frequency of the dominated mode?
{b) [5%) Hov' many moades can be propagated in the wave guide?
(c) [5%) What are those modes?
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Zeros of J [x), x,, Feros of Jo(x), =,
T\ n=0 a=1 n=2 pn n=0 A=1 n=2
| 2405 2832 5136 | 3532 1,241 3054
2 3500 1016 8417 2 o6 533 £.706
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{a). What kind of transmission line is usually operated at microwave frequency, used on
printed circuit board, and also called strip line?
[1] Parallel-plate, [2] Two wire, [3] Coaxial transmission line.
| (b) Neglecting losses and fringe effects and assuming the substrate of a transmission
line to have a thickness 0.4[mm], a dielectric constant 2.25, and a characteristic
resistance of 5002. What is the required width({w) of the transmission line?
[1] Amm, [2] Zmm, [3] 3mm, [4] dmm.

Width (w)

i
|

-Id=ﬂ.4mm
£=2.25

(c) What is the characteristic of “Distortion-less G = 9 * transmission line?

[1] Same frequency (w), same attenuation (@) of different wave velocity (v)

E [2] Same wave velocity (v), same frequency (@) of different attenuation (o)

: [3] Same wave velocity (v), same attenuation (a) of different frequency (w)
(d) The radiation resistance K, [ a hypothetical resistance) of an antenna was used to

evaluate the radiation efficiency {P, = %IR}! } With [1] larger or [2] smaller
radiation resistance R,, means a better Antenna?
{e) A single unit of an Antenna is half-wave E 1] dipole. However, the directivity of a

%.-1 dipole is not good enough. How to increase the directivity of an Antenna?

[1] Change to a E.l dipole.

[2] Change totwo ;A dipole array.

[3] Change to two éﬁl dipole array.

[4] Change to a full-wave (1) dipole.




