BIIL RIS

111 24 R I E A s S

/
E

% 5 m

D43

P OCERIEHETEEZ
: B

: 0220

. 52 fh

D ANEE AR R



ot BRI AR 111 BEEE L IHHEAEHRE

% BT tEREETEZEZ

#EFE - S S EE ¢ 0220 + BT ¢ 2
E1H H2H

W OBERSTE  RSERC AN . WRERERES  RARBELEESE TS -

Part1
1. (16%) A spherical distribution of charges p = po[l - (R?/6?)] exists in the region 0<R <b. This
charge distribution is concentrically surrounded by a dielectric shell (dielectric constant €,) with inner

radius R; ( > b ) and outer radius Ro. Determine the electric field intensity E and the electric potential ¥

as functions of the radial distance R.

2. (17%) Consider the rectangular region shown below as the cross section of an enclosure formed by four
conducting planes. All planes are assumed to be infinite in extent in the z-direction. Determine the electric
potential distribution within this region if the top and bottom planes are grounded, and the left and right

planes are kept at constant potentials V1 and F2, respectively.

3. (17%) A very long, straight wire and a conducting circular loop of radius of b are arranged as shown below.
(a) Determine the mutual inductance between them. (b) Find the force on the circular loop that is exerted

by the magnetic field due to an upward current /; in the long straight wire. The circular loop carries a

. 3 . : m df b3
current /2 in the counterclockwise direction.  ( I[) :DTQC_CE = e )




Wk 43 BRI ARER 111 B EE IR AEZHRE
% BT AERBETEEZ

=EEPLE - EHE 5 EH ¢ 0220 0 €% 2
F2H H£2H
Part 2

For a time harmonic wave with a time dependence e/®?, the instantaneous field E(x,y,z,t) canbe

expressed in terms of the phasor form of the electric field E (x,y,2) as
E(x,y,2,t) = Re[E(x,y,2)e/")

4. (5%) Assume a wave E(x,¥,2z) = 2E.(2) propagating in a simple (homogeneous, isotropic, linear,
lossless, source free), unbounded medium. Please use Helmholtz equation to obtain E,(z). (5%) Then,

please derive the corresponding H.

5. (15%) In a simple but lossy media (¢ # 0), the uniform plane wave will have a complex propagation
constant y = & + jf, please derive « and f in terms of permittivity €, permeability u, and

conductivity a.

6. (20%) In a rectangular waveguide with perfect conductor for the four sidewalls, the wave propagates in
the +z direction. The width of the waveguide is b in the y direction and a in the x direction. Please
solve the TM modes in the waveguide and show the following field components E,, E,, E;, H,, H,.

(5%) Please derive the cutoff angular frequency wpy, of this waveguide.




