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Total number of printed pages -3 B. Tech

PCEI1 4301
Fifth Semester Examination — 2012

COMMUNICATION SYSTEM ENGINEERING
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

(a)

(b)

What are the various modes of propagation of electromagnetic waves in
the atmosphere and in free space?

Let x(t) and y(t) be two periodic signals with period TO, and let x, andy,_
denote the Fourier series coefficients of these two signals. Show that

1 o * < *
T [ "x@y @ dt= Yxy;

Prove that convolution in the frequency domain is equivalent to multiplication
in the time domain.

Show that the Hilbert Transform of an even signal is odd and the Hilbert
Transform of an odd signal is even.

Differentiate between the luminance and chrominance signals.
Define the Carson’s rule.

Draw the spectral characteristics of a colour TV signal.
Differentiate between flat top and natural sampling.

Define ISI. How can it be reduced ?

What is a compander ? What is its use ?

Mention two characteristics of a shallow water acoustic channel. Give a
mathematical model for the same. 242
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(b)

Let m(t) = sinc? (t) and let x(t) = m(t) 2n cosfst + m(t) Bcos2 n fot
represent a band pass signal. ) 6
(iy Findthe pre-envelope, z(t) and the low pass equivalent signal to x (t).

(i) Determine and plot the Fourier Transform of the signal x (t). What is
the bandwidth of x (t) ?

3. Classify the following signals into energy type, power type and neither energy
type nor power type signals. For energy type and power type signals find the

energy or the power content of the signal. 10
a) x,(t) =e 'costu4(t)
b) x,(t) =ecost

(a)
(b)
(c)
(d)

d
4. (a)
(b)
5. (a)
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The message signal m(t) = 2cos400t+4sin (500t+g~) modulates the carrier

signal ¢(t) = Acos (8000 rtt), using DSB amplitude modulation. Find the time
domain and frequency domain representation of the modulated signal and
plot the spectrum (Fourier Transform) of the modulated signal. What is the
power content of the modulated signal ? 5

Suppose the modulating signal is a sinusoid of the form m(t) = cos (27/t)

wheref << L Determine the two possible SSB AM signals. 5
Discuss the effect of variation in modulation index, m .on the spectrum and
bandwidth of FM wave. 4

An angle modulated signal has the form u(t) =100 cos [27/t+4sin2000 rtt
with L= 10 MHz. 6

(i)  Determine the average transmitted power
(i) Determine the peak phase deviation
(iii) Determine the peak frequency deviation

(iv) IsthisaFM oraPM signal?
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How can demodulation of PAM Signals be done by using an Equalizer ?
What is a Time Division Multiplexed PAM System ? 6

Show that the SNR of a PTM System is proportional to the square of
channel bandwidth. Is the noise performance of PWM superior to that of a

PWM system ? Give a reason for your answer. 4
7. (a) Whatis the purpose of Adaptive Delta Modulation ? With aid of suitable
diagram show how it is different from Delta Modulation. 6
(b) Whatis a S-ARY system ? Mention one advantage and one disadvantage of
this system. 4
8.  Write short notes on any two of the following : 5x2
(i)  Time Division Multiplexing of PCM Signals.
(ii) Line codes and their properties
(iii) Generation of PTM Signals
(iv) Sampling
(v) FM Discriminator.
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