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B.E/B.Tech. DEGREE EXAMINATION, APRIL/MAY 2011.

Fifth Semester

Electronics and Communication Engineering
EC 1301 — COMMUNICATION THEORY
(Regulation 2004)
{Common to B.E. (Part-Time) Fourth semester Regulation 2005)

Time : Three hours Maximum : 100 marks

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

1.  What is the maximum transmission efficiency of AM? How?

2. Draw the phasor diagram and wave form of SSB-SC signal.

3. What are thé major disadvantages of FM over A.M.?

4. Define Carsons' rule.

5. What is white noise? Why is it called so?

6. Define figure of Merit.

7.  State the need .for preemphasis.

8.  What are tile figure of merits of DSB-SC and SSB-SC systems?
9. What is called discrete memory less channel?

10. State the Shannon's theorem on channel capacity.
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PART B — (5 x 16 = 80 marks)

Draw and explain the operation of a linear diode detector. How is
the choice of time constant RC is made in it? Derive and explain. (8)

An SSB transmission contains 10 kW. This transmission is to be
replaced by a standard AM signal with the same power content.
Determine the power content of the carrier and each of the

sidebands when the percent modulation is 80%. (8)
Or
Derive expression for VSB signal and explain its generation. (8)

Draw the block diagram of a superheterodyne receiver and explain.

(8)

Obtain the expression for wide band FM and list out its salient
features. (8)

A baseband signal x(t) = 5cos 2715 x 10%¢ angle modulates a carrier
signal Acosw,t. Determine the modulation index and bandwidth

for FM and PM systems. How the above parameters change if the
base band signal frequency is reduced to 5 KHz? (8)

Or

Explain the working of any one phase difference detector used for
FM demodulation. (8)

Draw the block diagram of a FM stereo receiver and explain its
operation. - (8

A parallel- tuned circuit is made to resonate at 100 MHz. The
parallel-tuned circuit uses a coil having Q of 10 and a capacitance of
10 pF. If the temperature of the circuit is maintained at 21°C, then
determine the output voltage across the circuit measured by a wide
band voltmeter. (8,

Derive expressions for the input signal- power, output signal power.
input noise power, output noise power and figure of merit of SSB.
SC system. [€)

Or

What is narrow band noise? How is it represented by envelope and
phase components? Explain with expressions. (8

How does noise figure differ from figure of merit? Derive expression
for the noise figure of DSB-SC receiver. [€)
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A single tone modulating signal x() =V, cos w,? frequency
modulates a carrier signal A cosw,f. Show that

(1) The detector output SNR is proportional to the square of
bandwidth of the FM signal.

(2} The figure of merit is yp, = gm} (€]

Explain the application of pre-emphasis and de-emphasis in FM. (8)

Or

What is known as FM threshold effect? How can the FM threshold
be maintained? State the implications of FM threshold reduction.(8)

Evaluate the noise performance of FM receivers. (8)

Apply the Shannon-Fano coding procedure for the given message

.ensemble :

[XV=lx, %, x5 % % x5 %]
[P]1=1[0.4 0.04 0.12 0.08 0.08 0.2 0.08]

Assume M = 2. Calculate the entropy. 8)

State and explain the source coding theorem. Explain the

application of Kraft inequality. 8)
Or

Solve the message ensemble given in 15 (a) (i) by the Huffman

method and calculate entropy. (8)

Explain Rate distortion theory in detail. 8)




