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B.E./B.Tech. DEGREE EXAMINATION, NOVEMBER/DECEMBER 2009.
Fifth Semester
Electronics and Communication Engineering

EC 332 — COMMUNICATION THEORY AND SYSTEMS

Time : Thiee hours Maximum : 100 marks

Answer ALL questions.
PART A — (10 x 2 = 20 marks)

A transmitter radiates 12kW with carrier unmodulated and 14kW when the
carrier is sinusoidally modulated. Calculate the modulation index and percent
of modulation.

How does a vestigial sideband signal help in TV Video transmission?

What is the bandwidth required for an FM signal in which modulation
frequency is 2 kHz and maximum deviation is 10 kHz? Also define Carson’s
rule. ;

Differentiate Narrow Band and Wideband FM.
State the Central limit theorem.

A receiver connected to an antenna whose resistance is 50Q has an equivalent
noise resistance of 30Q. Calculate receiver noise figure in decibels and its
equivalent noise temperature.

Distinguish between pre—emphasis and de——emphasis‘in FM.

What is meant by double spotting?
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PART B — (5 x 16 = 80 marks)

Prove that for every NFA, there exists a DFA which simulates the
behaviour of NFA. (10)

Construct DFA equivalent to the NFA given below (6)
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Or

Prove that for every regular expression r there exists a NFA with
£ — transitions that accepts L(r). (10)

Construct the £ -NFA for the following regular expression

(0 +1)'010(11)". (6)

Prove that S = «a if and only if there is a derivation tree for the
context free grammar (CFG) which yields o . (12)

Consider G =({s}{e,b}, P,S)  where, P consists  of

S—>a AS!a, A - SbAlSSlba. Draw the derivation tree for the

string aabbaa. . (4)
Or

Find a equivalent grammar in Chomsky Normal Form (CNF).
S—>aAB A—aBbAB B—b D—d. : (6)

Convert the given Grammar into Greibach Normal Form.

A AAL A > AAD A S AAlG. (10)

Prove that if A =(Q,X,7,6,qy.Z,, F) is a PDA (A) accepting L by
empty stack, then there exists an equivalent PDA (B), which
accepts L by final state. : (12)

Design an NPDA accepting {ib w®;w e {0, 1}"}. (4)
Or

Prove that every language N (m) recognized by a PDA m is a CFL.
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Design a Turing Machine (TM) to recognize all strings consisting of

even number of one’s. (10)
(1)  Explain how the multiple tracks in TM can be used for testing given
positive integer is prime or not. (6)
Or
(1) Design a TM that can compute multiplication with subroutine
“copy’. (10)
(i) Show that if L is accepted by a multi tape TM then it is accepted by
single tape TM also. (6)
(1) Define the language L,. Show that L, is not recursively
enumerable, ' (10)
(1)) Find whether the union of two recursive language is recursive. (6)
Or
Define the language L,. Show that L, is recursively enumerable but not
recursive. (16)
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