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) IL. Questions (50%):
5 I An'EM field oscillated af | GHz is excited in a lossy medium. The amplitude of 5
i the field is 100 V/m. The resistivity of the medium is 1000 Qm. Please find the
i power dissipated per unit volume in the medium (6%), -
2. Fora rectangular waveguide having sides a and b, please draw the surface current i
i of TE g mode on the guide walls (8%).
- 3. Please define the magnetic susceptibility and relative permeability (5%).
~ 4. The attenuation of a 50 € distortionless transmission line is 0.0002 dB/em. The
10 line has a capacitance of 50 UF. Please find the velocity of wave 110
I~ propagation(6%).
b 5. Please plot the E-plane and H-plane radiation pattern of a Hertzian dipole {6%). T
B 6. Dry air, glass, mineral oil, water (resistivity ~ 100 kQ/cm) and Mica, please : 4
choose the two materials from above list with the highest dielectric strength (8%). a
i 7. A battery can deliver 1A of current for 100 hours. How much transfer of charges -i
R does this correspond o (5%)? h
15 8. Please draw the electrical field lines of an electric dipole and magnetic flux [ine 415
of a magnetic dipole (6%).
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1. Problems (50%) : . e

In Fig. 1, an TE polarized EM wave is propagating from medium 1 toward
medium 2. The indices ‘of the mediums are n; and nj, respectively. If the incident
angle ©; is larger than the critical angle, 'please find the energy of the wave
propagating along the x and z directions. Use Poyating theorem to verify your

answers (20%).

.2Zmm

ng > n

Fig. 1 , Fig. 2

As shown in Fig. 2, a_-(_:oil of 100 turns is wound around an iron ring (L, = 4000).
The diameter and cross section of the ring are 30 cm and 16 cm?, respectively.
The ring contains an 0.2 min wide air gap. If the gap is small encugh so that the
fringing effects in the air gap can be ignored, please calculate the force acting
between the pole pieces of the ring when I = 1A (15%).

As shown in Fig, 3, S is the surface which bounds medium [ from medium 2.
Please shown that the conservation of charge requires that

-%:(L ~J )ei+VeR

Where J 12 are the volume current density, K is the surface current density, p, is

the surface charge density and 7 is the unit normal vector pointing from medium
1 to medium 2 (15%).

Medium 2

Medium [
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1.

Explain the following terms:
(a) Zeeman effect. (10%)
(b) Wien’s law. (10%)

Consider an electron with energy £ coming from left of the potential barrier

Vix)=V,,x20

V(x)=0,x<0
Find the probabilily lor the electron to transmit through the barrier,
@ E>V. (10%)
(b)y E<Vy (10%)

The kinetic energy of a particle is equal to n times of its rest mass encrgy.

Find the particle’s speed and momentum,  (20%)

A particle of mass m moves one-directionally to the right of g hard wall at x =0 in

a potentia} V(x), where
Vx)=-B,0<x<54,8>0;
Vx)=0,x> 5.

For fixed b, there is 2 minimuwm value of B below which there are no bound states,
Find this minimum, Bys.  (20%)

For particle statistics, there are three dlstr;but:on functlons Maxwel] Boltzmann
Bose-Einstein, and Fermi-Dirac distributions. _
{(a) What are the particle properties of each distribution? For each distribution,

. give an example of the particles. (10%)

(b) Write down the three distribution functions. (10%)
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