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Message signal in communication can be in TWO (2) forms. Describe
these fonns with its applications
(5 marks)

VHFE and UHIF are some of the widely used designation in a frequency
spectrum in radio communication. Determine:

{1} the frequency range, and
(ii} common usage and application
{5 marks)

Percentage modulation also known as modulation index is defined as a
measure which a carmier voltage is varied by the medulating signal. In AM
there are 3 different types of modulation mndex. Describe and sketch the
moduluted AM waveform for:

under-maodulated
ideal, and
over-modulatied
{6 marks}

A tned circuit needs 1o be built with its component consists of 220nft
cupacilor, 2 winding coil whnch has a 7582 resistance and 20pH. Find
the:

selectivity Q of the circuil
bandwidth af the circuit
{4 marks)




Q3

(b)
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Draw and label cormeetly the block diagram of the digital data flow in a
datls commurtication systems.
(4 marks}

There arc \hiree most commen techniques used in digital modulation
which arc culled the Amplilude Shift-Keying (ASK), Frequency Shift-
Keving (FSK) and Binary Phase Shift-Keying (BPSK). If a digutal
message 10011010 is to modulate a carrier of 16 kHz, what would be
the resulting signals of these THREE (3) techniques? Skewch the
signals.

{6 marks)

A Frequency Modulation {FM) broadcast system has a main carrier frequency.

£ = 1 M1z with peak amplitude of 5V. The modulating signal has an equation

of 3 sin {37,500 nt). According to the FCC standards in broadcasting stated
that the maximum lrequency deviation allowed is +75 kilz and maximum
modulating frequency is 15 kHz. The percent modulation for the FM
broadcast is assigmed to be 50%. Determine,

(i}
(i)
(iii)
(iv)
(v)

idex modulation, S,
deviation sensitivity, K,
actual bandwidth lor FM signal,
bandwidih for FM signal using Carson approximation, and
the significant sideband frequencies
{10 marks)
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Qb
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PART B

(a)

(b)

{c)

(a)

(b)

(¢)

{a)

A sterea FM transmitter using the frequency division multiplexing has
several sections 1o complete its process. Explain the following:

{1) matrix network (wlder),
(i) delay network,
(it balanced modulater,
{(iv}  multiplicr, amd
{v} linear combining network
{10 marks}

Superheterodyne {Superhets) receiver has complex circuitry compared to the
tuned radio trequency (TRF) receiver. However, superhets his excellent
performance under many factors and condions Draw the complete
superheterodyne receiver block diagram and explain the function for the
stages that differentiate between superhets and TRF.

{8 marks)

List ONE {1} major advantage of a Ratio Detector over Foster-Secley
Discriminator in the detection of a Frequency Modulation signal.
{2 marks)

Electrical noise is detined as any undesirable electrical energy that falls
within the passhand of the signal. Explain the different between comrelated

and uncorrelaled nowse.
(2 marks)

Determine the overall noise factor and noise fgure for a three cascaded
amplifiers as shown in Iigure Q1. Then, find the outpul signal 10 noise ratio
(SNR) in deeibel (dB) at the final stage if the input SNR (o the whole system
is 14.38 dB.

(10 marks)

Two signals of 2 kilz und Y kilz are mixed in a nonlinear device producing
sutm and ditference uf harmonics. Find the cross product frequencies for
values ol m - | and w = 1.2,3,4. Draw a table showing the sum and difference
of the frequency valuus and then skeich the spectrum,

{8 marks)

A transmission ling is # metallic conductor system used to transfer electrical
energy from vue point to another point using electrical current flow, Draw the
equivalent transmission line model and state the name of the electrical
constants of the transmission line model. Then list THREE (3) examples of

transmission line thal you know.
{8 marks)
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(b)
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(b)

{c)

{a)

(b)

DEK 3233

A 5w, 27 MHz signal s fed through an RG-58A/U coaxial line with &
tenminated inpedance of 160 + 70 Q. The coaxial line is made from a
solid pulyethylene dielectric having relative permittivity 2.3, with an
mner conductor 2. 1mm in diameter and an outer conducter 7.45 mm in
inside dimmeter. The line wavelength is 0.74 long with velocity
propagativn of 2,07 = 10" m/ s . Determine the followings.

{1) Charactenistic impedance,
(it}  Rellecuon coefficient al the load,
fu)  Coaxial length in meter,
(iv)  Standing Wave Ratie (SWR) on the line,
(v} Buelurn loss in dR,
{(vi)  Pereentage of power reflected and
{(vii}  P'ower absorbed by the load.
{12 marks)

List the audvantages and disadvantages of ground wave propagation.
(5 marks})

A radio wave moves from air (g, = 1) to glass (e, = 7.8} with angle of
incidence 30%, Assuniing the relative permeability (z4) is unity, what is
the angle of relraction?

(4 marks)

The charctenstics of radic wave are almost similar to the light waves

which e the reflection, the refraction and the diffraction. Explain

briefly cach of the characleristics mentioned with the aid of a diagram.
{11 marks)

For a transniitting antenny with a radiation resistance R, = 50 €2, an
elfective antenna resistunce B = 7 £}, a directive gain D = 235 and an
input puwer is 113 W, Delermine:

{1) anzenma efficiency.,
(11} antenna eain i dl3,
(i) riwlisled power in d3m, and
{ivy  Dilective lsotropic Radiated Power (EIRP) in dBm.
{14 marks)

Explain the characteristics of a basic antenna array with its elements.

Sketel wtud label the antenna array.
(6 marks)
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TABLE 01: Bessel Function

Sidebands

Mogulation Carnier
Ingigx b 4 4 A 1 h % k h % Yo
040 200 - - - - - - - - - -
0.25 098 012 - - - - — - - - _
0.5 04 024 003 - - - - - - - _
10 077 044 0.41 1y S - - - - _ _
15 051 056 0.23 006 002 — = - - - -
2.0 022 058 0.35 013 003 2 — @ — — - - -
15 -005 050 0.45 022 007 002 — - - - ~
A0 -02% 03 0.49 031 013 04 oM — - - -
40 -0.40  -007 0.36 043 028 043 005 002 — - -
5.0 -018  ~033 0.05 036 03 026 013 008 002 — -
40 (.15 =028 ~0.24 [ 0.36 .9 0.25 213 0.08 .02 —
10 g 000 -030 017 G016 O35 034 023 043 006 0.02
8.0 017 023 -001  -029 040 019 034 032 022 013 0.08

Signal | A,-3dB As=15dR A;=9d8 | Signal
1 NF, =12d8 [ NE;—-7dB [ ] NFi=6dB ou
i}

Amplifier | Amplifier 2 Amplifier 3

FIGURE QI
Constant:
Speed of light, C = 3.01 x 10* mvs

Roltman, K = 1.38x10-23 JVK
Absolute temperature. 1= 17'C or 290K
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