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(a) You are given a task to set a high-speed secure communication netwotk
between two points. Explain the factors that lead to choosing the suitable
transmission line for this purpose.

(5 marts)

(b) The gercral input impedance, Zin formula for a Fansmission line is given by:

'' 'nl zo+ izrtan pti)
, -rl'. 'rlZL+ jzot^n p

Fomulate an expression for Z;, when:

(r) the load is a short.
(iD the load is an open, and
(iiD the line is a half wavelength long line termin ted by Z r.

(7 marks)

(c) A 100 MHz FM broadcast station uses a 300 O transmission line beiween the

hansmitter and tower-mounted half-wave dipole antenna. The antenna

impedance is 73 O. You are asked to design a single shunt stub to match the
antenna to the line. Using the Smith Charg detemine the lenglh and the
position ofthe stub (both in meters) fiom the antenna.

(6 marks)

(d) An antenna with a purely real input impedance of 400 O needs to be

impedance-matched Oy using quarter wavelength transformer matching
technique) to a fansmission line having a characleristic impedance of 100 f,)
at a ftequency of 300 MHz. Design the intended quarter wavelenglh
tmnsformer. NexL calculate the SWR and the rcflection coefficient for this
transmission line.

{7 marksl
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Q2 (a) Differe[tiat€ between waveguide and transmission line.
(6 marks)

(b) In an air filled rectangular waveguide, the cut off frequency for the dominant
mode is 5 GHz Determine the dimensions of this waveguide in order to allow
single mode propagation. Then, validate that only single mode prcpagation
occurs in this waveguide.

( 10 marks)

(c) For TEro mode, show all the field components in their simplest form.
(5 marks)

(d) Design an air-filled cubical cavity to have its dominant mode to resonate at

3 GHz.
(4 marks)
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With the help of suitable diagram(s), distinguish between reflection,
refiaction, and difFaction, related to the radio waves properties.

(6 marks)

A lransmitter and a receiver sepamted by l0 km operate at 400 MHz urd arc al
the sarne height above the earth. A building wirh the heighl of 30 m is at the
centre of the path between the transmitter and the receiver. Evaluate if
diffmction loss can be neglected. lf not, design a practical solution to
overcome diffraction loss based on Fresnel zone clearance.

(8 rnarks)

A point-to-point free space communication system at I CHz with the dislance

of 100 km has the sarne gain for both transmitting and receivi[g antetuBs,
which is 20 dB each. Calculate the attenuation of the whole system. Nexl
compar€ the attenuation with a wireline syslem (for the same frequency and

distance) using optical fiber (attenuation 0.5 dB/km). tnterpret your finding.
(8 marks)

"The critical fiequency for an ionospheric propagation is normally lower
during the nighi than during the day."

Using appropriate mathematical equation, Fedict what happens to the critical
frequency during the night and day.

(3 marks)

(b)
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"A large computer system was installed in an office complex near a

conmercial airpon. At i'andom times, the system would lose or store incorrect
data. The problem tumed out to be synchronized with the sweep ofthe airpon
surveillance radar as it illuminated the office complex."

(D Identiry the source, the coupling path and the receptor.
(iD Determine a method that can rectiry this EMI problem.

(4 marks)

With the help of appropriat€ diagrams, distinguish rhe FOUR (4) basic EMC
sub-problems.

(6 marks)

Differentiate between the EMC standards that are imposed on electronic
syslems of:

(D those mandated by govemmental agencies, and
(iD thos€ imposed by th€ ptoduct manufactuer.

(8 marks)

Identiry the importance of EMC testing. Then, prepare the procedure of semi

anechoic chamber testing.
(7 marks)

(b)

(c,t

(d)
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Assess the capability of a radar. Then, examin€ the basic opemtion of a radar
system with the help ofa diagram.

(9 marks)

(b) Generalise the principle of the Doppler radar based on the operation of the
radar gun used by law enforcement office lo detect the speed of a motor
vehicle.

(c.)

(6 marks)

A radar system transmitting at I kW with a pulse length of0.l }ts and operates
at l0 GHz. Its gain is 30 dB and the system lemperature is 1,500 K. The mdar
cross section of a car is 5 m'. Det€rmine the distance of a car so that it is still
detectable by the mdar with a minimurn signal-to-nois€ ratio (SNR) of 13 dB.
Then, calculate the minimum power ofthe receiver to still b€ detectable by the
radar- Finally, propose how the detection probability is related to the noise
level of a radar receiver.

(7 marks)

A radar with the wavelength of 3 cm is located at the origin of an r-I
coordinate system. A car located at .r : 100 m and y = f,96 s1 is heading east

(r-direction). The radar measured the Doppler frequency of 993 Hz.
Detemine the speed of rhe car (in km/h). 

(3 marks)

. END OF QUESTION.

(d)



88830603

FINAL EXAMINATION

SEMESTER/SESS| oN : SEM ll/ 2012DO13 PROGRAMME :BEB
COURSE NAME : APPLIED ELECTROMACNETICS COURSE CODE : 8E830603

USEFUL EQUATIONSI

TM mode:

r. - - v.,f ^' )t" "otr 
r - \,i"( ?\", H, - +( +)r".r|.-^)*d'31" "n-\aJ \a) \o) h\D) \a/ \D./

- y (nr\^ . (.^\ (n,w\ -., -- iat(nt\^ (nn<\. (nn\ .,/._ .-:l _vr^slnt _ tcost 
-te- 

n =-:_ | tslfl -P," h'\b)" \a) \r/ h'\,')" \"./ \r,/
s = 6^"i^( _z\"1^( rz\*-, H, - o

\a.) \b )

E. E,

H, H,

TE mode:

t, -ry(ry\u,*.[ -^.]","f "3J" " r. -#(+)r""^(^;)*{'7 y'' h'\b) \al16,

r - - 
y( ry\u ^"inf 

-^ )"oJ re)" " r, = +( +\r"*'( ry)"r( ry)" "r'1" J""'"'l. " )""\ n-)' h'\h) " tal Ini
E":o 

", 
="""odzc)"o"(ry)",\u ) \b )

E, E"
'" H, H.

n,=lrz]' Jrzl' k'=a'pc v=,[n'-*'
La ) Lb)




