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Instruction(s) to Candidates

This paper contains 2 Sections, Section A contains 10 questions and Section B
contains 4 questions.

Each question in Section A carries 4% and each question in Section B carries
20%.
Answer ALL questions in Section A and ANY 3 questions in Section B.
Begin each answer for Section B on a NEW page.
Given

antenna efficiency = Ry / (Rag * Riw)

antenna radiated power = I x Ry,

dish antenna beamwidth = 70 (\/D)

dish anterma gain = 6 (D/AY

frequency re-use distance = R (3K)"*

image frequency = f, +2 X fi.

local oscillator frequency = £, + f,

radio horizon = 4H'?

radio wave time delay = d / o (velocity of light 3x10'm/s)

refractive index = (1-81N/#)!"

TV scan line = line x field / 2
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SECTION A: Answer ALL questions (40%)

Al

A3

A4

A5

A6

A7

A8

A9

Al0

Draw a labelled cross-sectional diagram of a cathode-ray tube.

A 525-line interlaced TV system works with fieid frequency of 60Hz,
calculate: (i) the horizontal deflection frequency, (ii) the time duration
required to scan one horizontal line.

Breifly explain, with the aid of a block diagram, the operation of a Low
Noise Block Converter.

Calculate the propagation delay through a satellite which is at an orbit
36,000Km from the equator. How does such delay afiect voice
communication ?

Calculate the image frequency of an AM station with 1000KHz carrier
frequency if intermediate frequency equals to 455KHz. What is the
value of local oscillator frequency of a radio receiver used to receive
the AM station 7

A diode detector is shown below:

AM signal Demodulated
input c output

A DIODE DETECTOR

Sketch the demodulated output waveform if an AM wave with
sinusoidal modulation is input to this detector. Sketch the demodulated
output waveform again if the capacitor C is removed.

A transmitting antenna is mounted 45m" above ground, while the
receiving antenna is mounted 25m high. Find the total radio horizon
distance {in km).

The current fed into an antenna is 1.2A, the radiation resistance is 60Q
and the loss resistance is 100, Find (i) the power radiated and (ii)
antenna efficiency.

Roughly sketch the waveform for the digit “5” being dialled in loop
disconnect signalling.

Sketch a typical cell-pattern for TWO 4-cell clusters connected next to
each other.
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SECTION B: Answer ANY 3 questions (60%)
Bl (a) Draw the block diagram of a superheterodyne radio receiver. State  (14%)
which parts of the receiver are used for the tuning of different radio
stations.
(b) State the need for i) limiting and ii) de-emphasis in FM receivers. (2%)
(c) Explain how disadvantages in standard AM systems are overcome  (4%)

by Single-Sideband (SSB) techniques.

B2 A simple block diagram of a black/white TV receiver is shown below:

TV Block Diapram

(a) Explain briefly the function of the TWO different detectors (A & B)
shown in the block diagram- (4%)

(b) What is the function of i) sync separator and ii) mixer ? (6%)

(c) Suggest a suitable antenna for this TV receiver. What type of cable  (4%)
can be used for the connection between the antenna and the TV
receiver?

(d) Draw the frequency spectrum of a colour TV channel. Show clearly  (6%)
the frequency separation between the vision carrier and sound
carrier. What is the total bandwidth of the channel?
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B3 (a) State the difference between rtadio waves of “vertical” and
“horizontal” polarisation. Illustrate your answer with sketches of
the polarised waves.

(b) The electron density of an ionosphere layer is 5x10"/m’, a radio
wave refracts when travelling in this layer with the refractive index
£ 0.8. What is the frequency of the radio wave.

(c) The diameter of a parabolic/dish antenna is 2m and the radiated
signal frequency is 500MHz. Find the i) gain and ii) the beamwidth.

(d) Sketch a typical loop antenna consisting of 3 square loops, state and:

explain its main use.

B4 (a) There are 5 subscribers in a typical telephone network, find the
number of lines required if no exchange is used. Sketch the resultant
network.

(b) In 2 10-inlet 10-outlet switch, the 2-stage approach is used which
has 5-inlet and 5-outlet for each of the smaller switch. Find the total
number of cross points required and sketch the resultant switch.

(¢) In a mobile phone network, the radius of a cell is Skm, the number
of cells in a cluster is 7, find the frequency re-use distance.

(d) Briefly explain why “handoff” is needed, and name 2 kinds of
handoff commonly used in mobile phones.

-END -
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