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PCEI 4301
Fifth Semester Examination — 2011

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)

Find and sketch the Fourier transform of the function f(t) =" with
angular frequency o, in radians per second.
An angle modulated signal is given by

Xim(t) =10 cos [2n(106)t+0.5 c0s200 nt]. Identify whether this signal is

.PM dr FM ?

In a binary PAM modulation system, the length of time of a pulse is
reduced from 1 second to 0.25 seconds. How much should the amplitude
be increased to maintain the same probability of error?

A PCM system uses 7-bit quantisation over a range of —5 to+5 V. What
is the maximum quantisation error?

Al though AM and narrowband FM have similar frequency spectra, they
are distinctly different modulating methods. You are given a modulating
signal f(t) = Acosw,t and a carrier signal cosw,t to generate and AM
signal with m x100% modulation and a narrowband FM signal. Explain in
brief the difference between AM and narrowband FM signals using the
above modulating and carrier signals.

An audio signal of the form f(t) =3 cos 10007t is applied to a delta
modulator. If we operate the delta modulator at 8 times the Nyquist
sampling rate, calculate the step size and the output signal-to-noise ratio
(in dB) with no slope overload.
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(g) Figure below shows a Manchester-coded and a Miller-coded signal wave-
form, where T is the bit duration and A >0. Determine the corresponding
input binary sequences.
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T (a) Manchester coding (b) Miller coding

(h) The signal m(t) = cos 3nt+0.125 cos8nt is periodically sampled every
T, seconds. Determine the maximum value of the sampling time Ts.

(i) Draw the circuit for the generation of PWM signal.

() Determine the mean-squared quantisation error of a PCM system with
uniform quantisation. Assume that the error lies in the range {-a/2 a/2}, ~
where is the spacing between adjacent levels.

Consider a modu'lating signal f(t) = Acoso,t, where o, is the angular

frequency of the modulating signal A and is a constant.

(a) Show that a narrow-band FM signal is given by 6
s(t) = cosw,(t) — g [cos(w,— o)t —cos(o + o, )]

where o, is the angular frequency of the carrier signal p = Aw,,, is the
modulation index and p<< 7/2. State any assumption you have to make.

(b) Determine the band-width of the narrow-band FM signal. 4
Suppose that v(1) is a periodic function with period T which is represented in
terms of a non-periodic function h(t) by 10
v(t) = 2.h(t=nT)
v(t) < £
where, h(t) = 2

0 otherwise

Show that the Fourier transform of v(t) is given by

—

V()= Z[‘DOH(n@o)]S((bo _nwo)

n=-w

2
where, H(e) = F[h(t)] and o, = AT"
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4. (a) Consider a sinusoidal signal f(t) = Acos 2xf.t, where f_ is the frequency
of the signal and A is a constant. If {(t) is applied to a delta modulator
with step size A and sampling rate f_ samples per second, show that

f

S

A
slope overload distortion will not occur if A SE;[T]' 5

(b) Show that the maximum output signal-to-quantisation-noise ratio in a delta

2
S 3 (f
modulator with no slope overload is given by [*N“] = g;{g[fij ;

90
5. (a) Ifasignalis encoded using PCM technique and during the transmission
white noise encountered, find out the output SNR including thermal noise

only. 5
(b) Compare PCM and AM with respect to SNR and BW. Draw the
necessary plots. 5

6. A signal band limited to 1 MHz is sampled at a rate 50% higher than the
Nyquist rate and quantized into 256 levels using p-law quantizer with p = 255.
' 10
(a) Determine the SNR.
(b) The SNR found at (a) above was unsatisfactory. It must be increased at
least by 10 dB. Is it possible to obtain the desired SNR without increasing
the transmission bandwidth if it was found that a sampling rate 20%
above the Nyquist rate is adequate ? If so explain how and find out the
maximum SNR in this way.
7. Sketch block diagrams that show how you could produce the following signals,
give a mathematical derivation of the operation of each system. 10
(a) A SSBSC signal using the phasing method;
(b) A VSB signal.
8.  Write short notes on any two of the following : 5x2
(a) Adaptive Delta Modulation
(b) Eye Patterns
(c) Threshold in FM
(d) Sampling Theorem
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