B RS 106 2EEELBELE3m 4 28t

FrELE: Eue [hErmtax] R * 435002

MAABRBFRE T, GREA RS HERH) (HMLETHE) 21 BE¥1E.

. An electromagnetic wave E, is incident at the interface of two mediums with permittivities ; and &5,
as shown in Fig. 1. The angle of the incident wave in medium 1 is 01. Please find the direction and

magnitude of the refractive wave E, . Consider now if g, = ey, + 7 &2i, what will happen to E, ? (15%)

. Please draw the equipotentials and electric field lines of two oppositely charged (+Q, -q) spheres with
a separation distance d. (10%) '

- Please find the potential distribution in the space between the conductors of a very long coaxial cable,

- as shown in Fig, 2. The inner conductor has a radius a and is kept at a constant potential V. The outer
conductor has an inner radius b and in grounded. (10%) _ _

. Consider the charge distribution of a metal-oxide:semiconductor system under a specific bias

condition, as shown in Fig. 3. Q; is the total positive charge at the metal-oxide interface, Qnis|
negative charge due to accumulation of electron at the oxide-semiconductor interface, and Qu is the|

Idepletion charge caused by the field at the metal. Qn can be considered as a two dimensional electron
gas. Please draw the electric field and potential distribution of this system for x > 0. (15%)

Fig.3 "Q=Q+Qq

Semiconductor

x=0 t

. Consider now a metal bar which is sliding with a constant velocity v 4, over a pair of metal railsin a -

uniform magnetic field B4,, as shown in Fig. 4. Please determine the open circuit voltage between
~ terminals 1 and 2. If now frictions take place at both the metal rails causing the metal bar to
deaccelerate with a constant acceleration velocity -aq, . Please find the open circuit voltage as a

function of time. (15%) '

. Please find the magnetic field at point P beside a section of cable (from x = a to b) carrying a current
I, as shown in Fig. 5. (10%) :
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- A5 GHz plane wave travels in free space with an electric field Ey = 10 V/om. Please find the phase
velocity, wavelength, and propagation constant. What is its magnetic field intensity? g, = 8.854x101
F/m and po =4nx107 H/m. (10%) |

. Please find the potential distribution and electric field in the space above the conducting plane of]
infinite extent. Note that a point charge Q is positioned at a distance h above the conducting plane.
Please also draw equipotentials and electric field lines above the conducting plane. (15%)




