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Ql (a) An electromagnetic communication can be summarized as the transmission, reception and
processing of information between two or more location using electronic circuits.

(i) List two (2) advantages and two (2) disadvantages of modern electronic
communication system.

(ii) Figure Ql(aXii) shows a simplified block diagram of an electronic communication
system. Briefly describe each element.

(8 marks)

(b) Signal is any time-varying quantity that can carry information. Two main types of signals

encountered in practice are analog and digital. Define and sketch appropriate diagram for:

(i) Analog communication system
(ii) Digital communication system

(4 marks)

(c) For telecommunications purposes by Federal Standard 1037C, transmission medium are

classified as guided and unguided. An example of guided medium is coaxial cable. Illustrate

and label the cutaway view of a coaxial cable.

(4 marks)

(d) The electromagnetic frequency spectrum is divided into segments for the purpose of
classification. By referring to Table Ql(d):

(D State the classification for normal range of human speech.

(ii) Calculate the bandwidth for the answer in Ql(d)(i).
iiiil How many times more bandwidth does the Medium Frequency (MF) have than the

answer in Ql(d)(ii)?

(4 marks)

(e) A communication link is using a transmitter of lOW power and noise power of 0.01W is

produced. The available bandwidth is 3 kHz. Calculate the:

11 Channel capacity ofthis communication system using Shannon's Law, as below:

C = 3.32 x BW x'"* ,, (t * f)

(iD Signal-to-Noise Power Ratio (SNR) in dB by using:
/.s\

sNR (dB ) = l0 to*'. [iJ

(iiD From your point of view, what happens to the channel capacity if the SNR is

reduced to l0dB?

(5 marks)
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e2 (a) Modulation is a process of imposing information contained in a lower frequency onto a

higher frequencY signal.

(i) Define amplitude modulation (AM).
(ii) Draw the block diagram of amplitude modulation (AM)

tiiil Sketch the modulating signal, 
"aoie. 

signal and amplitude modulation (AM) signal.

(6 marks)

(b) Modulation index (m) is defined as a parameter, which determines the amount of

modulation. There u." iht"" different types of amplitude modulation (AM):

Under modulated
Ideal
Over modulated

(i) Describe each type of amplitude modulation (AM)'

iiil Illustrate each type of amplitude modulating (AM) signal.

(6 marks)

(c) In an AM transmitter, two types of signals ar9 _ftd 
into the modulator resulted an AM output

wave as Figure e2(c). If the liven 
"signats below are the carrier and information signals

resPectivelY, find the followings:

v"(t) : 42 sin 942477 '8t
v.(t) :18 sin 18849'6 t

(D Percentage AM modulation index'

iiil Maximum and minimum voltages of th9 AM wave'

(iii) Upper and lower frequencies produced by the modulator'

(iv) AM bandwidth'
(v) The total power transmitted if R: 150 O'

(10 marks)

(d) Amplitude modulation (AM) signal can !e produced using non-linear mixing technique'

Diode modulator is the oldesi*ittt" simplest modulator of this technique'

(i) Construct the diode modulator circuit'

(iD State an element in this circuit'

(3 marks)
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Q3 (a) Explain the term of demodulator.

(1 mark)

(b) List two (2) of amplitude modulation (AM) demodulator circuit.

(2 marks)

(c) In radio communications, a radio receiver is an electronic device that receives radio waves

and converts the information carried by them to a usable form.

(i) Sketch the receiver block diagram.
(ii) Describe two (2) parameters that been used to evaluate the ability of a receiver.

(7 marks)

(d) High-Q tuned circuit is used to keep narrow bandwidth to ensure that only desired signal is

passed. Assumed that 20pH coil with resistance of 50 O is connected in parallel with

10l.4pF variable capacitor. Calculate the:

(i) Resonance frequencY, /,
(ii) Inductive reactance, Xg
(iii) SelectivitY of the circuit, Q
(iv) Bandwidth of the tuned circuit' BW
(v) UpPer cutofffrequencies' /upp",
(vi) Lower cutoff frequencies, /to,"",

(6 marks)

(e) Tuned pp Receiver (TRF) is the earliest and simplest receiver design. TRF consist of RF

amplifiers stages, detector and audio amplifier stages'

(i) State two (2) disadvantages of Tuned RF Receiver (TRF)'

iiil Name the'receiver that designed to overcome the problems in Tuned RF Receiver

(rRF).
(iii) Explain three (3) of the stages in Q3(e)(ii) receiver'

(9 marks)

Q4 (a) Sketch and briefly explain the terms of frequency modulation (FM).

(3 marks)

(b) List two (2) advantages and two (2) disadvantages of Frequency Modulation (FM).

(4 marks)



e5 (a) Electrical noise is defined as any undesirable electrical energy that falls within the passband

of the signal. Explain the different between correlated and uncorrelated noise-

(2 marks)

(b) An intermediate frequency (IF) amplification hT_ 3 cascaded stages of amplifier' The- input

signal to the first stage urnpnn"r is made up of l0 dBm input powet and l-7 pW of noise

pJ*"r. The first u.itinrr'has a 22.67 dB of power gain and contributes an additional

231.5 pW of noise power. The second amplifier has an attenuation factor of 0.75 with 48 pW

of input noise power and thermal noise internally. If the bandwidth of the signal is 50 MFIz

and operating temperature is 19 "C, determine:

(i) Thermal noise generated by 2nd amplifier'

tiil Noise figure of I't amPlifier'
(iii) Power output from 2no stage amplifier'

fitj tnput SNR in dB for 2nd amplifier
(v) lf the final output power.from 3d amplifier is set to 30dBm, what gain or attenuation

factor (in dB) that the 3d amplifier must have?
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(c) A carrier signal of V"(t):4 co-s (628.4 x 103 t) is frequency modulated by a modulating
signal V.(t) : 2 cos (3.142 x l0' t). The deviation sensitivity of the modulator is 750 HzlV.
By refening to Table Q4(c):

(i) Find the frequency deviation, {,f
(ii) Number of sets of significant sideband and their amplitude.

(iiD Find the modulation index, P
(iv) Find the carrier swing.
(v) What is the bandwidth in the FM signal using Carson's Rule?

(vi) What is the bandwidth according to Bessel Table?

lvii) Express the FM signal mathematically for the carrier and modulating signal given.

(viii) Draw the frequency spectrum showing their relative amplitudes.

(15 marks)

(d) List three (3) Upes of FM demodulator circuits that you know'

(3 marks)

(12 marks)

(c) State three (3) types of losses in transmission line'

(3 marks)

Briefly explain and list two (2)

(4 mark)

(d) There are two types of commonly used transmission line.

examples for each tYPe.
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(e) A lossless coaxial cable at a frequency of l0 MFIz has the following primary constants:

L:234 nWm
C:93.5 pF/m
R:0.568 O/m
G=0

Determine:

(i) Characteristic impedance,Zs
(ii) Propagation constant, y

(4 marks)

Q6 (a) List the advantages and the disadvantages of ground wave propagation.

(2 marks)

(b) Sketch the diagrams of the normal propagation modes, ground wave, sky wave and space

wave' 
(4 marks)

(c) Explain the characteristics of a basic antenna array with its elements. Sketch and label the

antenna array.

(7 marks)

(d) An antenna is to be installed to receive a LOS wave transmitted from a 0.15 km in height

antenna located at a distance of 80,000 m from this installation. Determine the necessary

height of the receiving antenna in km.

(3 marks)

(e) For a dielectric ratio ,["/ E,: 0.4 and an angle of incident is 18o, determine the angle of

refraction. Then find its critical angle.

(4 marks)

(f) Ground wave is one of the basic propagation modes in getting radio waves from the

transmitting antenna to the receiving antenna'

(i) State two (2) applications of ground wave'

iiil List three (3) disadvantages of ground wave propagation.

(5 marks)
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Constant:

Speed of light, C:3.01 x 108 m/s

Boltzmann, K: 1.38x10-23 JIK

Absolute temperature 'T 
: lfC or 290K

Classification Frequency. Range (t{z)

ELF 30 - 300

VF 300-3K
VLF 3K-30K
LF 30K-300K
MF 300K-3M
T{F 3M-30M

VHF 30 M -300 M
UHF 300M-3G
ST{F 3G-30G
EFIF 30G-300G
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Fizure O2(c): AM OutPut Wave

TABLE O4(.c): Bessel Function
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