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1. (a) State sampling theorem for band-
limited low pass signals. Hence show
that the output from the teconstruction
filter'will be

x(t) = f x(nrs)snc[za(t - nrs)] .

where the
meaning.

have their usual
2+8

symbols
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What is meant by 'aperture effect' in
sampling process ? How this can be

reduced ? 3+1

Show that ttre 'signal-quantization ratio'

in a binary PCM is grven bY

**/*=1.8+6n,' where 'n'is the

number of bits in a code-word.

(a) Discuss the operation of a delta
modulator. What are the trtto sources

of noise in the delta modulator ?

Discuss briefly. 6+2+2

(b) Prove that the destination SNR for

linear delta modulator (only granular

noise) is grven bY

fq) =-a,.fE)' ,
\N )o- an2 \w )

where '/s'is the sampling frequency and

'IV'is the LPF bandwidth. 10

(b)

(c)

2.
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3. (a) A baseband binary system transmits
the signal S1(t) for logic '1' and the

signal Sr(t) for logic 0" where St(t)

and Sr(t) are given bY

lA; o <t <T/2
IA T

q(t) = 1;; 2 
<t <r

lo ,' elsewhere,

and

",-,{

|; o <t <1,

-A.T <t <T2'2---'

0 ,' elsewhere.

The channel may be assumed to be

AWGN with noise PSD of n/2 and the
symbols are equiprobable. Find the
enerry of the two transmitted siglals
,g(t) and S2(t) and .hence find the
average enersf per bit Eb'. Also prove
that the bit error probability is given

wP,=rlm 10
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(a)4.

(b) If x(f) is a triangular pulse of lms

width and lo-2 uolt height' calculate

the SNR at the outPut of a matched

filter. Assume the channel noise to be

white and with a PSD of lo-8wlHz'
What is the role of a matched filter at

the front-section of a digital
communication receiver ? 8+2

A microwave link is used for
lransmitting binary data at the rate of

lMbps. Assuming the PSD (two sided)

of the.noise at the input of the receiver

to be lo-loflHz, find the average

carrier power required to be maintained

if the probability of error (Pe) is not to

exceed lOa , when /i/ coherent BPSK

and (ii/ coherent BFSK are used' Given'

inversl complimentary error function

of 2x10a =2'629 ' 10

Discuss the coherent detection of ASK

bandpass signals and hence calculate
tto. *itti*.tti error probability for such

(b)

scheme. Jfc

4

-
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5. (a) Consider a telegraph source having fir.ro
symbols, dot and dash. The dot
duration is O.2sec and the dash
duration is 3 times the dot duration.
The probability of the dot's occurring
is twice that of the dash, and the time
between the symbols is b.2 sec.
Calculate the information. rate of the
telegraph source. 10

(b) For a lossless channel, show that
H(xlY)=o, where the symbols have
their usual meaning. 5

(c) A DMS 'S'has an alphabet {So,q} with

probabilities P(Ss)= po=% and

P(Sr) = pr = %. Fndthe entropies of the

source 'S'and the extended source g3.
c

6. Write short notes on : (ang tuto) 10+10

(t) Discrete memoryless channel (DMC)

(tr) Power spectra of binary FSK signal

/iii/ Optimum filter for digital baseband
signalling.
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