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Describe the difference between a deterministic signal and a random signal.
(5 marks)

State the mathematical relationship between the correlation function and the
power spectrum.

(5 marks)

In a binary communication system (see FIGURE Ql/(c)), a 0 or 1 is
transmitted. Because of channel noise, a 0 can be received as a 1 and vice
versa. Let mp and m;, denote the events of transmitting ¢ and 1,
respectively. Let ry and r; denote the events of receiving 0 and 1,
respectively. Let P(mg) = 0.5, P(riimg) = p = 0.1 and P(rom) =q = 0.2.

(i)  Find P(ro) and P(r).
(iiy If a0 was received, determine the probability that a 0 was sent.
(iii) Ifa 1 was received, determine the probability that a 1 was sent.
(iv) Calculate the probability of error P..
(v) Calculate the probability that the transmitted signal is correctly read
at the receiver.
{15 marks)

Configure a (4,3) even-parity error-detection code such that the parity symbol
appears as the leftmost symbol of the codeword.

()  Identify the error patterns can the code detect.

(ii) Compute the probability of an undetected message error, assuming that all
symbol errors are independent events and that the probability of a channel
symbol error is p=107.

{6 marks)

Consider a (7,4) code whose generator matrix is

1111000
G = 1016100
0110010
1100001

(i)  Find the codewords of 0111, 1001 and 1011 codes.
(i)  Find H, the parity-check matrix for this code.
(ili} Compute the syndrome for the received vector 1101101, Is this a valid
code vector?
(iv) Determine the error-correcting capability of the 1101101 code.
(v)  Determine is the error-detecting capability of the 1101101 code.
{19 marks)
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With the aid of suitable diagram, states THREE classes of multiple access
techniques in communication systems.
(9 marks)

A spread spectrum technology with Pseudonoise (PN)-generator and Binary Phase
Shift Keying (BPSK) modulation is to be employed for Code Division Multiple
Access (CDMA) interference system. Draw a suitable block diagram for the
system and explain the function of each of the sub-block in the block diagram and
state their mathematical expressions.

(12 marks)

Describe the near far problem in CDMA multiple access interference system.
(4 marks)

Explain how Intersymbol Interference (ISI) occurs in digital transmission system
and how to overcome this problem.
(5 marks)

Calculate the average information in bits/character for the alphabetic characters
occur with the following probabilities :

p=0.21; for the letters a,e,o,t

p=0.13; for the letters h,i,n,r,s
p=0.09; for the letters ¢,d.f,l,m,p,uy

p =0.05; for the letters b,g,i.k.q,v,w,X,2

(5 marks)

Consider an adaptive white gaussian noise (AWGN) channel with 4 kHz
bandwidth and the noise power spectral density No/2=10"> W/Hz. The signal
power required at the receiver is 0.1 mW. Calculate the capacity of this channel.

{5 marks)

A discrete memoryless channel have five symbols m;, mp, ms, m4 dan ms with
probabilities 0.4, 0.19, 0.16, 0.15 and 0.1 respectively.

(i) Construct a Shannon-Fano code for the channel.
(ii) Calculate the efficiency of the code.
(10 marks)
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With the aid of suitable diagram, states 3 (three) basic components of phase-locked
loop (PLL) and explain their functions.
{8 marks)

An amplifier has an input and output resistance of 5002, a 60dB gain and a
bandwidth of 10 kHz. When a S0£ resistor at 290K is connected to the input, the
output rms noise voltage is 100 uV. Determine the effective noise temperature of
the amplifier.

(5 marks)

Design a hypothetical experiment to measure path loss, L; at frequencies ;=20
MHz and £,=40 MHz, when the distance between the transmitter and receiver is
200 km. Find the effective area of the receiving antenna and calculate the path loss
in decibels (dB) for each case.

(12 marks)

- END OF QUESTION -
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Trigonometric Identities

Reciprocal Identities

cscé:-_1— sect = 1 cotd = 1
sing cost tané
Quotient Identities
tang = sing cotd = cosb
cosf sing

Pythagorean Identities
Double Angle Formulae
cos’ @ +sing=1

sin2x = 2sinxcosx sin‘ @ = 1—cos? §

c0s2x =cos’ x—sin’ x cos*d=1-sin’6
cos2x=2cos’ x—1 tan*@ + 1= sec’#
cos2x =1-2sin’ x 1+cot*d =csc’ @
2tanx
tan 2x =~
1—tan® x

Addition and Subtraction Formulae (or Compound Angle Formulae)

sin(x+ y)= sin X¢os y + cosxsin y
sin{x — y) = sinxcos y - cos xsin y Cofunction Identities
cos(x + y) = cosxcos y —sin xsin y z

cos(x — y}= cosxcos y +sin xsin y sin x = cos [——x]
tanx + tan y

= . (7
tan(x+J’) l—tanxtany 005x=sln(5—x]
tan x —tan y
anfe - )= anE=tany .
l+tanxtany tanxzcot(——x}
2
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Information Theory Coding
log (x)-g.x_) P(l) _{’n]P L {binomai dismbution)
Q) R |
Hix)=-Y P(x;)log, P(x;) bits  symbal Py = Qf REy/a} (BER before comection)
1

U{ n t+1 . .
H(K-Y)=‘ZZP(Ki-Yj)1°gz Px;.yj, Pae R:T(_wl] P, (BER comecting terrors)

b %=0G, G=[ P]=gzencrator manx
Hy x)=-> ¥ P(x,.y;)logy Pty; x) =% + & § = JH = syndrome
1]
P :
=H(x.y)-HXx) H=[Ij|=pantyched: matnx
Ix.y) = () ~H(x!5) = Hy) - Ky, ‘ )
C=rmax{x y) bits sec (discrete chamel) Hamming codes n = 2% -1 (comect one etror per block)
C=Blog,(1+P, i P, ) bits/sec {contirsuous channel) 2q2% n] (necessary for existence of code)
|y
1=0
Communication Link
EIRP = P, G, F=ERP _ EC oy

4R AXR®
k = Boltzmann's constant = 1.38x10° J/K(-228.6 dBW/H2zK)

« 2
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e FE D LIl Ll L,

5
N=MLE [@BW) |T[K]= r|°c |+ 273 Tlk1-(r[°Fl-32)5+ 273

I;=Tm+rm +TLN.4 +TMm+TR_r Tm':Tp(l-G)
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¥ [s/N]. KLB.G T, = T(F,~1)






