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1.

(25%) The radius of the inner conducting sphere and the inner radius of the outer spherlcal conductor
are R and R, respectively. The voltage between these two concentric spherical conductors is V. The
space between the conductors is filled with a dielectric medium with the permittivity . Determine the
stored electrostatic energy.

(25%) The magnetic flux density vector is B = (Skx+4)a, —(3ky+10y)ay +(8kz)a, in free space.
Please determine the value of the constant £.

(10%) Write the frequency-domain Maxwell's equations with time-varying source. Deline phase
velocity and group velocity.

(15%) The magnetic field intensity of a linearly polarized uniform plane wave propagating in the +y-
direction in seawater [&- = 80, gt = 1, 0= 4 (S/m)] is

A =a,0.1sin [1010 t —ﬂ (A/m)

aty = 0.
a) Determine the attenuation constant, the phase constant, the intrinsic impedance, the phase
velocity, the wavelength, and the skin depth. (5%)

b) Find the location at which the amplitude of A is 0.01 (A/m). (5%)
¢) Write the expressions for £ (v, ) and H (v, {) at y = 0.5 (m) as function of £. (5%)

(10%) For the case of oblique incidence of a uniform plane wave with perpendicular polarization on a
perfectly conducting plane boundary as shown in Fig. 1, write (a) the instantaneous expressions

El(x, z;1) and ﬁl(x, z;t)
For the total field in medium 1, using a cosine reference, (5%) and (b) the time-average Poynting
vector. (5%)

(5%) A standard air-filled S-band rectangular waveguide has dimensions ¢ = 7.21 (cm) and 5 = 3.40
(cm). What mode types can be used to transmit electromagnetic waves having the 5-cm wavelengths?.

(10%) Find the input impedance of the lossless transmission line shown in Fig. 2.

Reflected . Z,
wave ' "'Z . , ! = O
z=t V(z),1(z) o
O RV L ?’5' I“‘eﬂ' g
v Zo ° H Z L
Incident o V"g"?’~ ID— e—‘f " l
wave ?G&H, O ;
_— z=10 z+z'=] ]?zl
(a1 = 0) I(z") I=1'(z'=0)
=0 — 2z
Fig. 1 Fig. 2

RAHHEASE RUYEFORFTHA






