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PART A - COMPULSORY QUESTION (ANSWER ALL)

Q1

Q2

Q3

Q4

(a)

(b)

(a)

(a)

)

(a)

(b)

Transmission lines are nol suitable to be emploved at high frequency
applications. Discuss this drawback of transmission lines as compared
waveguides.,

{2 marks)

A 50-02 lossless transmission line is connected 10 a load composed of a 75-C1
resistor in serics with an inductor of unknown induetance as shown in Figure
Q1{b). If at 10MHz, the voltage standing wave ratio on the line was measured
to be 3. determine the inductance, /.. Use calculation method.

(& marks}

An air-filled cubical cavity operales at a resonant frequency of 12.6 (iHx
when excited at TE 5 mode.

{i) Design the dimensions of the cavity {i.e height, width and length of
cavity)
{i1) Calculate the cavity bandwidth at the resonant frequency of 12.6 Glix
if the Quality Factor of the cavity is 9, 512.
{8 marks)

Determine the efficiency and power gain, G, for an antenna with radiation
resistance, R,y = 18.8 O, eflective resistance R, = 0.4 Q and directive gain,
{3y = 200.

{4 marks)
Differentiate between driven and parasitic elements in antenna array.

{4 marks)
lJsing a suitable diagram, explain Snell’s Law for refraction.

{4 marks)

A radic wave moves from air (& = 1) to glass {&, = 7.8) with angle of
incidence 30°, Determine the angle of refraction.
{2 marks)



Q5

{c}

(2)

{&)
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For a dielectnic ratio £, /£, = 0.4 and an apngle of incident is 18°, determine
the cnucal angle.
{2 marks)

ldentify  THREL (3) criteria for the system to be considered as
clectromagnetically compatible,
{3 marks)

Diseriminale the interference between unintended radar transmitter and digital
compuler signal transmission  situalions 0 a source, coupling path and

[CCEPLoT.
(5 marks)
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PART B — ANSWER THREE (3) QUESTIONS FROM THIS PART

Q6 (a)

(b)

(c)

Q7  a)

b

Q8 (a)

Given a 5042 transmission line with a load impedance of 60 - ;50£2. Design a
504 short circust stub that will achieve the malch. i.e.: Find the length of the

line and how far it 1s from the load. Use Smith Chart.
{12 marks)

INustrate the concept of quarnier-wavelengih transformer matching techmgue
with the help of a proper figure and formula,
{4 marks)

If C=0.72-80° and i =10cm,find the locations of the ftirst and secand
voltage maximum together with location of voltage minimum nearest to the

load. Use caleulation method.
{4 marks)

With the aid of diagram, explain why single mode propagation in the
wavegitide is highly desirable in microwave system.
{4 marks)

Differentiate between TE mode and TM mode.
{4 marks)

Giiven a hellow rectangular waveguide with width, ¢=3¢m and height,
b=2em

{1 Determine the cutoft frequencies for all modes, up to 7.8 GHz

{iiy  Calculate the number of modes that the waveguide supports if the
operaling used is V.8 GHz

(1)  Sugpest TWO (2} sieps thal can be taken in such a way that the
waveyuide support single mode only

{iv) Over what frequency range will the waveguide support the
propagation of a single mode?

{12 marks}

Determine how much transmitted power for the half wavelength dipole if a
magnetic field strength of 3 pA/m is required al a point on O =a/2, which is

4 km from an antenna in ait.
i, cus[ ;{ cnsﬂ)
H¢s| =

Half —wavelength dipole, -
2zrsin@

{4 marks)



QY

(b}

{c)
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The effective area of parabolic dish antenna 1s approximately equal to its
physical aperture. If the dircctivity of a dish antenna is 30 dIi al 10 GHg;

{1) Calculate its effective arca, Ag .

{ii) Analyze the wavelength and directivily in absolule value and in dB if
the frequency is increased to 30 GHz.
{6 marks)

Construct using dipole antenna to produce the radiation patiern as described
below. Explain for both antenna arrangement.

f1) Broad side

(i) End fire
{10 marks)

A The Royal Armed I'orces wishes to set up a line of sight communication between
Kuala Lumpur and Kuantan. The distance between the two cities is around 250km.
They plan 1o use antennas with power gain of 13 dB for the link for both transmitting
and receiving station. The transmitting antenna will be fed with 5W of power at
carrier frequency of 300MHz. After conducting a site survey, a knife edge hill wilh
height of 800 meter is found located 125km from the transmitter in Kuala Lumpur. [t
will become a major obstruction to Lhe line of sight that already planned.

(a)

(b)

(c)

(d)

Determine the free space loss
{2 marks)

Determine the Knife edge loss, Lye cause by the hill if both

transmuitier and receiver are 30 meters above sea level.
{4 marks)

Calculate the total path loss due to free space loss and knife-edge loss.
(2 marks}

Calculate power received, P at the receiving antenna. Compared this value

with the theorctical free space received power if an obstruction did not exist,
{5 marks)



(€)

Q0 (a)

(b}

(c)
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A general design rule for microwave links is 55% clearance of the first
Fresnel zone.

{id Find the maximurmn first Fresnel zone radius
{ii) Find the Fresnel zone clearance that required for this system
(iii)  Propose the suitable height of the transmitter and receiver tower, so
that the diffraction Joss due to knife-edpe effect can be neghigible.
Assume same transmitter and receiver height.
{7 marks)

One of the reasons to consider electromagnetic compatibility s 10 achieve the
desired functional performance of a digital circuitry system. Recommend the
control techniques of electromagnetic interference while designing the system.
Draw the appropriate figures to explain the techniques.

{10 marks)

Draw the biock diagrams te illustrate FOUR (4) basic of EMC
subproblems.
{4 marks)

Proposc radiated emission measurement selup using ONE (1) of the following
measurement facilites below

(1) Open Arca Test Site
iy  GTEM Cell
(nit  Anechoic Chamber
{6 marks)
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ag for both Tk and TM modes:

GI
*d="T - 2
2)-{ %)
1-| %
e

Trigonometric [dentities

sinAsinB = %{cas{h - B) - cos(A+ B}]

cosAcosB = %[msm —B)+cos(A - B)]

For any plane triangle ABC:

eZ = aZ pb% - 2ab{cosC) {Cosine Law)

a b
sinA  sinB sinC

{Sine Law)

For a lossless line,

1+ J 2 tanpf
Zin =Zu['._——'*L 'I . ﬁ"]
Lo+ 141 1anfpé
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