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Sixth Semester Examination — 2012
COMMUNICATION 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) Find the spectrum of the finite duration cosine wave shown in the Figure
below.
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finite duration cosine wave

(b) Calculate the bandwidth required for transmission of digital data at a rate of
1 mega pulses per second with a pulse duration of 1 microsecond.

(c) How many minimum number of samples are required to exactly describe
the signal x(t) = 10 cos(6mnt) + 4 sin(8nt) ?

(d) A400 W carrier is modulated by a 1 kHz tone to a depth of 75%. Find the
total sideband power and the modulation efficiency.
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A superheterodyne receiver is designed to receive signals from 540 — 1600
kHz with fjz = 455 kHz. It is set to receive 540 kHz signal. Assume that the
local oscillator (LO) has a significant third harmonic output. Find the possible

carrier frequencies received if f o = f, — f)r is used.
(f)  Acarrier of frequency 5 kHz and amplitude 5 V is frequency modulated by
a sinusoidal modulating waveform of frequency 1 kHz and amplitude 100 V
with ks= 10 Hz/V. Write down the expression for the frequency modulated
(FM)wave. Find the approximate band of frequencies occupied by the FM
waveform.
(g) IfaTVsignal of 4.5 MHz bandwidth is transmitted using 8-bit binary PCM,
determine the maximum bit rate.
(h) Write down the advantages and disadvantages of Delta Modulation.
(i) Give atime domain expression for narrow-band additive white Gaussian
noise. '
(i) Explain, in brief, why 64 kbits /secis a suitable data rate for PCM transmission
of speech waveform. State any assumptions made.
2. A normal amplitude-modulated signal is given by s_(t) = A[1+ Km(t)] cos 2xf t

where A is a constant, K B m is the modulation index, m(t) is the

m
= |min m(t
modulating signal, and f, is the carrier frequency. Consider the amplitude
demodulator of Figure (a) and the power spectral density of a narrowband noise
shown in Figure (b) below :
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In the presence of additive noise, show that the output signal-to-noise ratio is

So K2Pm Si . Si 4§ "
N :aKTPm“NT where P, is the average power of m(t) and ﬁ. is the input

signal-to-noise ratio. 10

o

3. Consider the wave obtained by adding a non-coherent carrier A_ cos(w t+ ¢) to
a DSB-SC wave,m(t)cos(o,t), where m(f) is the message waveform. This
waveform is applied to an ideal envelop detector. Find the resulting detector output.

Evaluate the output for (a) ¢=0and (b) $#0 and m(t) << '26 : 10

4. (a) An angle modulated signal has the form v(t) = 100cos [(2nf1t)+ 4 sin
(2000xt)], where f;=10 MHz. : 2%x4

(i) Determine the average transmitted power.

(i) Determine the peak phase deviation.

(iii) Determine the peak frequency deviation. :

(iv) Is this signal a FM or PM signal ? Explain.

(b) Compute the bandwidth requirement for the transmission of an FM signal
having a frequency deviation of 75 kHz and an audio bandwidth of
10kHz. 2

5. (a) The Nyquistsampling theorem states that the minimum sampling rate must
be equal to or greater than twice the highest frequency component of a low-
pass signal. When bandpass signals are to be sampled, a lower sampling

rate can sometimes be used. Consider the bandpass signal m(f) whose
spectrum is shown in the Figure below. Sketch the spectrum of the ideally
sampled signal ms(t) when the sémpling frequency fsis (i) 25 kHz, (i) 45
kHz, and (iii) 50 kHz. Indicate if and how the signal can be recovered in
each case. Mg (f ) ; 6
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(b) Explain why a non-uniform quantizer is used in a practical PCM systenr
rather than a uniform quantizer. 4

6. (a) Listand discuss in brief the two distinct and independent sources of noise

ina PCM system. 4
(b) The compression characteristic for a p1-Law companding follows the equation.
In [1 ol J
y(s) _ + Smax|) Find the expansion (inverse) function y-1(s). 6
ymax ]n(1 + ’J')

7. With the help of suitable block diagrams of the transmitter and receiver, explain
the working of an adaptive delta modulator (ADM) system with a discrete set of
values for the step size. 10
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