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Answer ang Jioe questions.

(a) State 'sampling theorem, for a band-
limited low-pass signal. What is meant
by hperture effect'in flat-top sampling ?

2+3

(b) Show that the output quantization SNR
in a binary pCM is given by
SNRa lae = 1.8 +6xn ; where .n, is the
number of bits in a code word. 10

(c) Discuss briefly the operation of a binary
PCM.

Contd.

1.



2. (a) Discuss the operation of a delta
modulator. What are the two 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 given bY

(;), =#.(#)' ; where ,f,,is the

sampling frequency and W is the LPF
bandwidth. 10

3. (a) A delta modulator transmitter with a
fixed step size of 0'5V is given a
sinusoidal message signal. If the
sampling frequency is 20 times the
Nyquist rate, find (i) th.e maximum
permissible amplitude of the message
signal avoiding slope-overload, (ii) the
maximum destination SNR. 6+4

(b) Show that the BER (error probability)
for a polar NRZ signal using matched
filter technique is given bY

'd,ng=n\ff1 ,

where Eolrt is
matched filter
Q-function.
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4. (a) A baseband binary system transmits
signal S1(f) for logic .1,and Sr(t) for
logic '0', where S1(f) and Sz(t) are given
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lA ;
I

s,(t) = I elz;
I

L0 ;

and

o <t <Tl2

12

Contd.
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by

P"=
'[,ffi]



{a.)

(b)

(b) lf x(t) is a triangular pulse of 1ms

width and l"O-2 volts height, calculate

the SNR .i tf'" outPut of a matched

filter. Assume the cliannel noise to be

white with a PSD of l}-s W f Hz ' 8

Discuss the coherent detection of BASK

;;;; p;"s signatrs and hence caLculate

ih" minimum error probabitrity for "Tt
scheme.

A microwave link is used for
i."""*ilting binary data at !h9 rate of

IMLr,r,|,. Assirming lt'" two sided PSD of

tfr. fioi"" at the input of the receiver to

be 10-10 WlHz, find the average carrier

power required to be maintained if the

.rro, Probability (Pr) is not to exceed

104 ; when (i/ coherent
coherent BFSK is used'
inverse comPlementary

of 2xlOa is 2'629.

BPSK and (it)
Given that the
error function

5+5

6. (a) For a lossless channel' show that

H (xlY) = o ; where the sYmbols have

their usual meaning' 10
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(b) Write the channel matrix for a
channel.

(c) A certain BSC has an error probability
of p = O.2, the probabilities of a logic
'0' and logic '1,'at the input are 0.4
and 0.6 respectively. What is the
probability of receiving a logic .1, at the
receiving end ?

BSC
5
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