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PCEC 4302

Special Examination — 2012

ANALOGUE COMMUNICATION TECHNIQUES
‘Full Marks -70

Time : 3 Hours

Answer Question No. 1 which is compulsory and any five from the rest.

The figures in the right-hand margin indicate marks.

1. Answer the following questions : 2x10

How channel capacity is related to SNR ?
Unit step signal is a power signal, Justify.

The response of the system is given as y(t) = x2(t). Is the systemiis linear or
nonlinear ?

Find the spectrum of o (t) and plot it.

Define probability density function and show that 0 < f(x) < 1.
What do you mean by scaling property of a signal ?

Show that frequency modulation is nonlinear.

What is narrow band FM ?

Define random variables.

If noise is fed as input to a narrow band filter, it gives a sinusoid like output.
Is that correct ?

Find the Fourier transform of cos(w,) 5

Calculate the energy of signal x(t) = 2e~%u(t), where u(t) is unit step function.
5
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3. (a) Ifs1(t) and s2(t) are orthogonal then show that |s1(t) +s2(t)|2=] s1(t)|2+]
s2(t)]2. 5

(b) A source produces three message having probability, P(m0)=0.3, P(m1) =
0.5, and P(m2) = 0.2. The messages are transmitted over the channel
having transition probabilities P(r0|m0) = 0.8, P(r1|m0) = 0.3, P(r2Jm0) = 0.1,
P(r0jm1)=0.1, P(r1|m1) =0.5, P(r2lm1)=0.4, P(r0|m2) = 0.1, P(r1|m2) = 0.1
and P(r2lm2) = 0.8. Determine the best decision about the transmitted mes-
sage for each possible received response. . 5

4. (a) Designa SSB Modulator by filtering. 5

(b) What do you mean by envelop detector ? Can envelop detector is used for
demodulation of SSB signal ? 5

5. (a) Whatis the relationship between Phase and frequency modulation ? L5

(b) Explain the principle of Armstrong system to generate a phase modulated
signal. 5

6. (a) Two baseband signals em, (t)=Am cos w_tand em,(t)=Am_cos w_tsimulta-
neously amplitude modulated a carrier e ()= A _cosw t. Find the effective
modulation index. 2 5

(b) Anangle modulated signal is described by the equation : 5
S(t) =10cos(w,t + 5sin 3000t + 10sin 20007t)
The carrier frequency is w =2nx1 0° radians. Find
i.  the power of the modulated signal
ii. Thefrequency deviation Af
iii. The modulationindex f.
iv.  The phase deviation A® .

v.  The bandwidth of S(t).
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7. (a) Whatdo you mean by PAM ? Show how the PAM signals are being multi-

plexed. 5
(b) Calculate the signal-to- noise ratio in case of Amplitude Modulation. 5
8.  Write short notes on any two : 5x2

(a) Superhetenrodyne receiver
(b) VSBand Television Broadcasting

(c) Quadrature amplitude modulation
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