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List any two factors that determine the sensitivity of a radio TeCeiver.

With the aid of a circuit diagram explain ganging as applied to radio receiver
tuning. {7 marks)}

Draw a labelled block diagram of a Frequency Modulation (FM) radio
receiver and describe ils operation.

An Amplitude Modalation radio receiver, tuned to 1000 kHz, has an
intermediate frequency of 455 kHz. Determine its:

(I} image frequency;

(1)  local oscillator fraquency.
(13 marks}

List any two advantages of the single sideband (S5B) - over the double sideband
amplitude modulation (AM) systems.

With the aid of a Iabelled block diagram, describe the operation of a low level
modulation AM radio transtnitter.

(9 marks)

A double sideband AM system modulates a carrier signal of 3 MHz using an
andio signal varying from 1 kHz to 3 kHz.

(D Determine the frequencies of the upper sideband and the lower sideband
signals.

()  Sketch the transmission spectrum for the system.

An FM iransmitter has modulation index of 7. The highest modulating signal
frequency is 15 kHz. Determine the:

(T} frequency deviation;

(I} required bandwidth.
{11 marks)
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{1) Define each of the following with respect to antennas:

{T) polar diagram;
(1II)  front-to-back ratic.

{ii)  Table 1 shows a comparison of two antennas, A and B in terms of their 3 dB
beamwidths and output powers. State any two areas of application of each

antenna.

Table 1

Antenna 8 3dB Output power (KW)
A 0.5° 5
B 0° 200

(i}  Describe mutal impedance as applied to antenna arrays.
(9 marks)

A transmitting antenna, operating at 600 MHz, radiates 3 W to a receiving antenna
located 800 km away. I the receiving antenna has an effective aperture of 2 m?,
determine the:

(1) power flux density at the receiving point;

(i)  recelved power.
(4 marks)

With the aid of a labelled diagram, describe the operation of 2 4-element broadside
antenna array. (7 marks}

(1) With the aid of a labelled diagram, describe packet switching as applied to data
commumnications.

(i) ~ With the aid of a block diagram, describe the operation of 2 6-to-3 line data
concentrator.
(11 marks)

A 2.1 kHz audio signal is sampled and transmitted using 8-bit pulse code modulation.
Deterrmine the:

{1) signal-to-gqnantisation notse rano 1n dB;
(if)  number of coding levels;
(ifi)  Nwquist sampling rate.

{6 marks)
Describe full-duplex data commumication. {3 marks}
3 Tarn over
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(1) List any two application of radar buoys-

Gy  With the aid of a labelied block diagram, describe the operaticn of 2 distance
measuring equipment {DME} radar.
(9 marks)

A radar system, operaiing at 750 MUz over a 10 km range, produces a i
receivable power of 600 pW. If the antenna capture area 1s 6 m? and the target
cross-sectional avea i3 12 m?, determine the:

(1) peak pulsed power radiated;

{(iiy  rangeover which the minimum receivable power would increase to 1 nW for the
same radiated power.

(6 marks)

With the aid of 2 directional signal pattern, describe the operation of 2 very high
frequency omnpidirectional range (VOR) eguipment. (5 marks)

Define each of the following with Tespect to satellite cornmunication:
{i) major axis;

(i) latency:
(311} siation-keeping.

{3 marks}
Describe the functions of the following satellite organisations:
(i) Inielsat;
{iiy  Intarsat.
(6 marks)

(1) A satellite earth station uses an antenma of 58 dB gain radiating 3 kKW at 9 GHz
rowards a space station located 36,000 ko away. If the receiving antenna, with
an efficiency of 64%% caceives 2.4 pW, determine the gain of the receiving

antenna in 45.

(i)  Figurel shows a labelled block diagram of the telemetry, tracking and
command (TTAC) sub-system of a satellite. Describe its pperation.
(11 marks)
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7 {a) (1) With the aid of a raypath diagram and refractive index profile, explain Light

propagation through a graded index optical fiber.

(iiy  Draw alabelled construction diagram of a photodiode and describe its operation.

(11 marks)
(b)  Table 2 shows data for an optical sensor.
(i} plot the response curve.
(ii)  determyine the:
{0 detector 3dB bandwidth;
()  frequencies at which the outpul power iz 11.5 mW;
(I}  frequency at the highest sensitivity.
(O marks)
Table 2
Frequency 400 | 390 | 380 | 370 | 360 | 350 | 340 1 330 | 320G 3 310
{THz)
Qutput power 5 128 | 17 20 19 16 13 11 7 2
{mW)
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List the tewo boundary conditions necessary for a signal to propagatc ina
waveguide.

With the 2id of a labelled diagram, describe the operation of a klystron amplifier.
{9 marks)

Figure 2 shows waveguide slot coupling method. Explain how maxinum.
coupling is achieved.
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A parallel-plane waveguide, with a plane scparation of 4.5 cm, operates at
% (iHz when carrying the TE ,mode. Determine the:

(I cut-off wavelength;
(T  guide wavelength;
(I} group velocity.

{11 marks)



