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Fifth Semester Examination — 2011
ANALOG COMMUNICATION TECHNIQUE
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 : S 2x10

(a)
(b)

Explain the central limit theorem.
A message signal m(t) is bandlimited to om. Itis amplitude modulated
by a carrier signal sin ot. Find o. so that the bandwidth of the resultant
DSB-C signal is 1% of the carrier frequency.
Write down two advantages of suppressing one of the sidebands in an
AM system.
Find the maximum phase deviation and frequency deviation of an FM
signal given by : ;

s(t) = 25 cos {(2x10°}nt+20sin(10°)xt}
A message signal m(t), bandlimited to f,, is modulated to both conventional
AM and FM by a common s_inusoidal carrier signal of frequency f_. The
maximum frequency deviation of the FM signal is turned out to be four
times the bandwidth of the AM signal. Find the modulation index of the
FM signal. :
Write down the sapling theorem. What is the limitation of the sampling
theorem when the condition T,=1/2f  is applied ?
How does the system performance.changes by reducing the step size
of a quantization system ?
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(h) Define noise bandwidth of a filter.

(i) Define figure of merit. Compare the figure of merit of SSB-SC,
DSB-SC and DSB signal.

() If the maximum frequency deviation of an FM signal is doubled without
changing the frequency of the sinusoidal modulating frequency, what
happens to the output SNR ?

2. (a) Calculate the variance of the random variables having densities : 6
1 _(x-m?2
- sl
(iy f.x) o for all x
(i) f.x) =xe*2 | x>0
(b) The signals 4

vy (t) = 2cos o4t + 3 cos 2wt
Vo(t) = 2c0s ot + 3 cos 2myt
are multiplied. Plot the resultant amplitude-frequency characteristic,
assuming that o,>2w,, but is not a harmonic of o;- Repeat the same
for w, =20;.

3. (a) Explaintwo methods of generating SSB modulated signal. 7

(b) The signal s(t) = {1+0.2cos (oy/3)t}cos .t is demodulated using a
square-law demodulator having the characteristic s, = (s +2)?. The output
so(t) is then filtered by an ideal low-pass filter having a cutoff frequency
at fyyHz. Write down the expression for the signal at the output of the filter
and sketch the amplitude-frequency characteristic of the output waveform
in the range 0<f < fy. A 3

4. (a) AnFM signalis represented as s(i)=10cos (27108t + 5 sin 2000~t). Find
()  the modulatio n index,
(iiy the bandwidth,
(iii) the total transmit power
Find the bandwidth when f,, is decreased by one-half. 6

(b) Explain the operation of a balanced FM demodulator. 4
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(c)
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5. (a) Prove that the mean-square quantization error is e_2—1s—2. How does the
step-size affect the performance of the quantization process ? 6
(b) Find the Nyquist sampling rate and Nyquist sampling interval for the
following signals : 4
(i) 3cos(10007t) cos(40007t)
(ii) sinc(100xt)
6. (a) Prove that the figure of merit of a SSB-SC signal is 1: 7
(b) What is meant by threshold in DSB-C reception ? Between square-law
demodulator and envelope demodulator, which one does show lower
threshold ? i 3
7. (a) Find out the expression for output SNR of an FM signal modulating a
sinusoidal signal. 8
(b) Does FM perform better in noisy environment than AM? Explain. 2
8.  Write notes on any two : 5x2
(a) Vestigial sideband AM
(b) Companding

Parameter variation and Armstrong method of FM generation
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