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1. (¥£48H) The reflection coefficient of a perpendicular polarization plane wave launched from medium 1 to
medivm 2 is {5 points for this question)

@ T, = 7}, cOs &, —77, c0s &), ®)F, = 2, cos b,
* 1, co88, +17, 608 6, t 1, cos8, +1, cos8,
©T _m,co88, —# cosé, @ _ i leosf —m /cosb
+ 7 1, cos8, +17, cos 6, * 1,/cos@,+7, /cosé,
ey, = 211, 0056, (f) none of the above,

a 7, c0s &, +17,008 6,
where 5, and #, are the impedances in media 1 and 2, respectively, and 6, and €, are the incident and

refractive angles, respectively.

2. (i®84%24) For a symmetric slab waveguide, core dielectric constante, =2.56¢,, cladding dielectric constant
g, = &, waveguide thickness & =104;, where 4, is the wavelength in free space. The number of propagating

TE modes is (8 points for this question)
()10 (by15 (cy20 (dy25 (e}30 {(N35 (g} 40 (h)none of the above

3. {388 ) The magnetic field of a uniform plane wave in free space is given by:
H = H,cos(6xx10*+2zy) 3

{(a) What is the direction of propagation of the wave? (3 points)
{b) What is the direction of the magnetic fieid at /= 0, y = 07 (3 points}
(c) What is the direction of the electric field att =0, »=0? (3 points)
{(d) What is the direction of the poynting vector? (3 points)
() What is the direction of the magnetic field at ¢ = 0, y=0.57 (3 points)

Please choose from the following answers:
(l) +X s (2) - s (3) +J} ] (4) _J’) ’ (5) +Z 1 (6) =4

4, (EFER) The frequencies of oscillation for an air-dielectric rectangular cavity resonator of dimensions a, 8,
and 4, in the x-, ), and z-directions, respectively, are given for three modes as follows: (9 points for this

question set)
fowe =3000+/5 MHz for TE, ,, mode

S =3000+/26 MHz for TE,,, mode

fuwe =30003/30 MHz for TE, ,, mode.

Find a, b, and d from the following values.

41a=(a)l0cm (b)L5cm (c)2.0cm {(d)2.5cm (e)3.0cm (f) 4.0em (g) 5.0 cm (h) none of the above,
42b=(a)1.0cm (b)1.5cm (c)2.0cm (d)2.5¢cm (e)3.0cm (f)4.0cm (g) 5.0 cm (h) none of the above,
43d=(a).0em (b)1.5cm (c)2.0cem (d)2.5cm (e} 3.0 em (f) 4.0 em (g) 5.0 cm (h) none of the above.

5. (¥E4E48 ) The power density pattern function of an antenna is £(8,¢) = sin® 26 . The directivity is D =

(8 points for this question)
(a) 3/8 (b) 9/8 (c) 12/8 (d) 13/8 (&) 15/8 () 17/8 (g) none of the above.

AAaE




A ¢ 407 B M AFI8EFER LR L L HRA

#8 : EuEC) e : 407
‘ £ 7 Az¥% " H®

6. (iF47) Let’s consider the system shown below, and find out the time-average power delivered to the load
from input impedance considerations. (3 peints for each question, 15 points totaf)
AN

0.725A
T
2= (10+ 10} 0
Zy=3500 Zp = (30 + 740) O
7, =100 07 v
[
d=1 d=0

(a) What is the reflection coefficient at the foad?
(D0.520° (20590 (33120° (41 .£90°

(b) What is the reflection coefficient at the input end d=I?
(0.5 2-72° @Q052£72° A1£72° H12£72°

(¢} What is the input impedance?
(1) (39.86+50.54)Q2  (2) (39.86+/50.54)02  (3) (50.54-/39.86)Q0 (4) (50.544739.86)C)

{dy What is the voltage across the input impedance?
(1) 50.159 £12.624° V (2) 50.159 £-12.624°V
(3) 100.159 £12.624° V (4)100.159 ~£-12.624° V¥

{(e) What is time-average power delivered to the [oad?
(1)28.26W (2)3826W (3)4826W  (4) 58.26W

T (EEAE 0 BFoisheh st BB 7540 An infinitely long, uniformly wound solenoid of radius & and having

N turns per unit length carries a current I Assuming air core ( A= Hy ), outside the solenoid the
magnitude of the magnetic field intensity iH l = _ (a) (5 points) , the magnitude of the magnetic flux density

‘B l = (b) (5 points), inside the solenoid the magnetic flux

¢ = (¢} (5 points), and the inductance per unit length of the solenoid is (d) (5 points).

8. (HLZRE TS B Rt 4) A transmission line under test is shown below. A discontinuity exists
at z =4 m and the line is short-circuited at the far end. A TDR (time-domain refiectometer) is connected at the
input end z = 0, assuming the TDR pulses to be of amplitude 1V, duration 10 ns and the repetition rate 10° Hz.
(5 points for each question, 20 points total)

4m 6m
[ g P—
TDR Systemn Zo=600 1200 vy =2 X1 mfs
{
l———ﬂ ] o—
‘ 0 4m — g 1I0m

(a) The transmission coefficientat atz=4 m is
{b) Between 40 ns and 50 ns, the voltage atz=0m is
(c} Between 80 ns and 90 ns, the voltageatz=0m is
(d) Between 160 ns and 170 ns, the voltage atz= 0 m is
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