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DATA COMMUNICATIONS
(2003 Course)

ime : 3 Hours Max. Marks : 100

3]

Instructions: 1) Answer any three questions from each Section.

. a)

b)

a)
b)

.a)

b)

2) Answers to the two Sections should be written in separate books.
3) Neat diagrams must be drawn wherever necessary.

4) Black figures 1o the right indicate full marks.

5) Assume suitable data, if necessary.

SECTION -1
Explain the working of superhetrodyne AM receiver with suitable block
diagram. What are the advantages of this receiver ? 8
What are different methods of SSB ~ SC generation ? Explain any one method
with block diagram. 8
OR
Write the functions of modem in transmitting and receiving mode. 8

Compare frequency modulation and amplitude modulation techniques in
communication systems. Describe one method of generating FM. 8

Explain the meaning of cross talk and intersymbol interference. What are their

causes, and how does the Eye diagram help of their study ? 8

Encode the following data stream into RZ, NRZ, AMI and Manchester codes.

11000010. 8
OR

Sketch the channel interleaving scheme for time division multiplexing the
following PAM channels; five 4 KHz telephone channels and one 20 KHz
music channel. 8

Find the Nyquist rate and Nyquist interval for the following signals.

i) m(t) = ;’;cos (40007 t) cos (1000mt)

i) m (1) = Sin (i(ZOn[)‘ 8

P.T.O.
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3. a) Explain the use of scrambler and unscrambler in digital communication system.

b)

b)

. a)

b)

¢

a)

b)

. a)

b)

¢)

Draw the circuits of scrambler and unscrambler using shift registers and explain
its operation with suitable examples.
With the help of block diagram explain the working of delta modulation
transmitter and receiver. Comment on slope overload error.

OR ’

Compare between PCM, adaptive delta modulation and differential pulse code
modulation.

The T, carrier system used in digital telephony multiplexer 24 voice channels
based on 8 bit PCM. Each voice signal is usually put through a low-pass filter
with cut off frequency 3.4 KHz. The filtered signal is sampled at 8 KHz. In
addition a single bit is added at the end of frame for the purpose of
synchronization. Calculate:

1) The duration of each bit
i1) The resultant transmission rate
iii) Minimum required transmission bandwidth.

SECTION - 1I

State and explain Shannon’s theorem on channel capacity.

Explain cyclic redundancy check code.

Explain the following terms with reference to information theory.

1) Entropy

ii) Information rate
iii) Channel capacity.

OR
Explain forward error correction techniques with examples of Hamming code.

What are the advantages and disadvantages of cyclic codes ?

State advantages of ISDN.
Write a short note on Public Switched Telephone Network.,

Compare between ATM and Frame Relay.
OR
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Explain Frequency Hopping Spread Spectrum (FH/SS). What are advantages
of FH/SS over DS/SS ?

Draw and explain the logical and system hierarchy of the SONET.

Enumerate seven layers of ISO — OSI reference model for an architecture of

computer network. Explain significance of each layer in detail. 12
Write a note on TCP/IP modzl. 6
OR

What ts network topology ? Explain in detail classification of network topology
with suitable diagrams. Also state advantages and disadvantages of each
topology. 12

Compare LAN and WAN. 6
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