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QUESTION No. 1

(a) With aid of a neat block diagram explain the PCM transmission system
and sketch its input, output and sample wave forms.
[10 marks]

(b) A PCM system with the following parameters,

Maximum analog i/p frequency = 4 kHz

Maximum decoded voltage at the receiver = +/- 2.55v

Maximum dynamic range = 46 dB

Determine:

¢ Minimum sample rate
Minimum number of bits used in the PCM code
Resolution and ’
Quantization error

[12 marks]

(c) What is meant by coding efficiency? [3 marks]



QUESTION No. 2

(a) Explain the Delta modulation transmitter with an ideal operation of a delta
modulation encoder. [9 marks]

(b)What is companding? [2 marks]

(c) Explain the output frequency shift in response to input signal logic in FSK
system. Sketch the output spectrum corresponding to input logic.
[10 marks]

(d) Determine the peak frequency deviation and minimum bandwidth for a binary
FSK signal with a mark frequency of 49KHz, a space frequency of 51KHz
and an input bit rate of 20Kbps.

[4 marks]



QUESTION No. 3

(a) Explain the operation of a QPSK transmitter with neat block diagram and
construct the truth table, phasor diagram and constellation diagram. Draw the
output phase-versus time relationship for a QPSK modulator.

[13 marks]

(b) For a QPSK modulator with an input data rate (fy) equal to 10Mbps and a
carrier frequency of 70 MHz, determine the minimum double sized
Nyquist bandwidth (fy) and symbol rate. Sketch the output spectrum.
‘ [8 marks]

(c) Explain the relationship between the input data, the XNOR output data
and the phase at the output of the balanced modulator in DBPSK
transmitter.

[4 marks]



QUESTION No. 4

(a) Explain the optimum Filter realization using Matched filter and draw the
wave forms for the input signals Sy (t), Sz (1), and impulse response of the
matched filter P(t) and P(-t), P(T-t) .

[9 marks]

(b) Derive the equation for Probability of error of the Matched filter.

[8 marks]

(c) For an equiprobable binary base band data the optimal receiver receives
-5mv for 0 and +5mv for 1, corrupted with white noise of PSD 10 W/Hz.
With optimum decision threshold what is the probability of error in
reception if data rate is 9600 bits/sec? Find the percentage increase in
error rate if data rate is doubled.

[8 marks]



QUESTION No. 5

(a) What is Entropy? Explain how the probabilities of messages depend on
average information. [ 7 marks]

(b) Define Information rate. [2 marks]

(c) An analog signal is band limited to B Hz. Sampled at the Nyquist rate
and the samples are quantized into 4 levels. The quantization levels
Q,, Q2, Q3 and Q4 (messages) are assumed independent and occur with
probabilities P1=P4=1/8 and P,=P3=3/8. Find the information rate of the
source.

[4 marks]

(d) Five source messages occur with probabilities m4=0.4, m,=0.15,
m;=0.15, m4=0.15, ms=0.15. Find the coding efficiency for (a) Shanon-Fano
~#* coding (b) Huffman coding.
[12 marks]



