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Q1 (a)

(b)

Q2 (a)

(c,

BE840703

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

State the mathematical relationship between the conelation function and the
power specfiun.

(5 marks)

In a binary communication system (s€e FTGURE Ql(c)), a 0 or I is
transmitted. Because ofchannel noise, a 0 can be received as a I and vice
versa. bt mo and ml denote the events of transmifting 0 and I,
respectively. Let r0 and rt denote the events of receiving 0 and l,
respectively. I-et P(mo) = 0.5, P(r1lm6) : p :0.1 and P(ro rnr) = q = 0.2.

(i) Find P(ro) and P(rr).
(ii) Ifa 0 was rec€ived, delermine the prcbability that a 0 was s€nt.
(iii) Ifa I was rec€ived, determine the probability that a I was sent.
(iv) Calculate th€ probability of error P".

(v) Calculate the probability that the n-ansmised signal is conectly read

at th€ receiver.
(15 marks)

Configue a (4,3) even-parity eror-det€ction code strch that the parity symbol
appears as the leftmost symbol ofthe codeword.

(i) Identiry the error pattems can the code detect.
(ii) Compute the probability ofan undetected message error, assuming that all

symbol enors are independent events and that the probability ofa channel
symbol enor is P=10''-

(6 marks)

consider a (7,4) code whose genemtor matrix is(b)

G=

(i) Find the codewords of 0l I l, l00l and 101 1 codes.
(ii) Find H, the parity-check matrix for this code.
(iii) Compute the syndrome for the received vector I l 0l | 01 . Is this a valid

code vectot?
(iv) Determine the eror-correcting capability ofthe 1l0l l0l code.
(v) Determin€ is the enoriet€cting capability ofthe I l0l l0l code.

(19 marks)

1-r r r r o o o-'1

| | 0 | 01001
l0 | 10010 

|

Lrr0000l_J



Q3 (a)
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With the aid of suitable diagram, states THREE classes of multiple access

techniques in communication systems.
(9 marksl

A spread spectrum technology with Ps€udonois€ (PN)-generator and Bin.ry Phase

Shift Keying (BPSK) modulation is to be employed for code Division Multiple
Access (CDMA) interference system. Dmw a suitable block diagram for the
system and explain the function ofeach ofthe sub-block in the block diagram and

state their mathemalical exDrcssions.
(l2 marks)

Describ€ the near far problem in CDMA multiple access interfercnce system.
(4 marks)

Q4 (a) Explain how lntersymbol Interference (lSI) occuis in digital tmnsmission system

and how to overcome this problem.
(5 marks)

(b) Calculate the average infomation in bits/character for the alphabetic characters

occur with the following probabilities :

(b)

(c,

p = 0.09;
p = 0.05;

for the letters a,e,o,t
for the letters h,i,n,r,s
for the letters c,d,il,m,p,u,y
for the letters b,gj,lqq,v,w,!z

(c) 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 rec€iver is 0.1 mW. Calculate the capacity of this channei
(5 marks)

(5 marks)

ma dan mr with

( l0 marks)

(d) A discrete memoryless channel have five symbols ml, m2, ml'
pmbabilities 0.4,0.19,0.16,0. | 5 and 0.1 respectively.

(i) Construct a Shannon-Fano code for the channel.
(ii) Calculate the efficiency ofthe code



BE840703

Q5 (a) With the aid ofsuitable diagram, states 3 (three) basic components ofphaseJocked
loop (PLL) and explain their functions.

(8 marks)

(b) An amplifier has an input and output resistance of50cl, a 60dB gain and a
bandwidth of I 0 kHz. When a 50O resistor at 290K is connected to the input, the
output rms noise voltage is 100 pV. Determine the effective nois€ temperatufe of
the arnplifier.

(5 marks)

(c) Design a h),pothetical exp€rimenl to measure path loss, I* at fie-quencies fi:20
MHz and fz=40 MHa when the distanc€ b€tween the tmnsmitter and receiver rs

200 km. Find the effective arca ofthe rec€iving antenna and calculate the path loss
in decibels (dB) for each case.

( | 2 marks)

- END OF QUESTION .
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Trigonomehic Identities

Reciprocal ldeDtitics

csca =
1

srnd
seca=-L

cos p
corc=-L

En0

Quotient Identities

- - sinA .- cosdtand= --- COIA = : ^@sa stna

Double Angle Formulae

sinzr = 2sinxcost
cos 2x = cos'? r - sin'z .r

cos2t=2cos'?t-l
cos 2r = l -2sin'?t

^ 2 tan,r
IAJI2X = -- ---

I tan't

P)'thagoreatr ldentiti€s

cos'a+sin'd=1
sin" 0 =1-as'0
@s' e =1 sin' 0

En'e +1= *c'0
1+cot" e =6e0

Addition ard Subfrction Formuhe (or Compourd ADgle Formuhe)

sin(r + y) = sin tcos/ + cos rsin /
sin(r y) = sin rcosy - cosrsin y
cos(r + /) = cosicosY - sin xsin Y

cos(.I - /) = cosrcos) + sin rsin ),
, ' tanx+Envtanlr+v,=-' ' l - tan xtan /

CofrDdion ldentitics
. (r )s'n' = coslt-'J

. (t )
cosx = srn[t -rJ

tan(.x - ),, =
tan, - Ian y
1+tanrtanl, *'="",l.; 

',J
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InformrtioD Theory

. ,. trx)
lO!) tX,: 

-h())

It(r) = -I P(ri ) logr p(ri) hE i sJmhol

H(r- y) = -t Y P(xi. yr ) loe r P(ri . yj )

H(y x) =-F I-P(x,.yt)lor: P(1, x;;
tl

= H('. y) - Hix)

(x.y) =rr(!) -HG y)=H(y)-l{(y r)

C=rodhr.y) biB s.c (dis('.ft ch@d)

c =Bl€r0+ P, I P!it'ibrr"c (calnloosclcl)

Communicalion LiDk

EIRP = PtGl

1: F.4:P;?#'

e.i":'V -'? .o

Coding

P(0 =l;JP; a;- 6imtrldtstibution)

P6 =Ql,ft#l(BEn hfcrc ccndiotr)

P.l. - ;1,; J 
Pi' {BEr' cocmios teront

i=rc. G=[ P]=g(!.rnorE&u

9=i+i. a = iI =$!d@
fpl

H=l r l= 
pdttv c[.cl @!u

Lrt

ILoniogcodcso=2q -l (cqrc(l dc dror F blocl)

2q z +1") (ec.ss.ry fa crid. of cod.)

v : 4!!l : 39,_ ,1,1".
luR' ltR'

t=Boltrmrnn's coolrio. = l.Jtrlo-:rJ/x(,22E.6 dB$'ntzlg

a- = f a.r.*" P=_____EE.L,L"4r,LdLez-

r tr l: (r ['r ]- r: )]+ uz;

""-:+ '"=(+)'

r.: I4a (dBw) r[r]= r[06.11 27-1

T,:7:e +T* +TN +T* + ?-Lt

[s/,v]-
[s /xl_ = lv-

FroB"-G

1::a(r-c)

Tt = rr(\-r')




