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(SEM V) ODD SEMESTER THEORY EXAMINATION 2009-10 -
. PRINCIPLES OF COMMUNICATION

-
“ Time: 3 Hours/ [ Total Marks : 109
Note :  Attempt all questions.
1 Attempt any four parts of the following : 5x4=20
{a) Consider a system with input x[t) and output
y(i‘:) given by
3(0)=x(t) Y, 8(t-nT)=x(t)8; (1)
n=-—oo
S :
where 8, (t)= > 8(¢—-nT) i
H—=—oc
(i) Is this system linear ? ‘

(i) Is this system time-invariant ?
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(b)

(d)

€

(f)
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Explain the difference in the following :

(i)  Linear and nonlinear systems

(1)  Time - invariant and time-varying system,
(111) Causal and non-causal systems.

Show that unit impulse response of an ideal
low pass filter is non-causal.

What do you mean by power signals ? Find the

power of the following signals : ‘

i) x(i)=Acosoyt

(ii)

x(ﬁ) =a+ f('!.), where @ is constant

and f(£) is a power signal with zero
mean value.
Explain the following :

(i) Base - band signal

(it) Pass - band signal
(m) Modulation and Demodulation q
(iv)- Analog and Digital communication. '

State the sampling theorem and explain. How

will you recover the signal from its samples ?
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2 Attempt any two parts of the following :
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10x2=20

(a) A multiple-tone modulating signal f (t) , consisting

(b)

(¢)
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of three frequency components, is given by

f(t) = E, cosol 1 I, cosmyl+ Eg cosogl

where g > 03y > @, and I, > by > E3 the signal

f(t) modulates a carrier € = o cosoet

(i) Derive an expression lor AM wave

(i)’ Draw"ci':singie - sided spectrum, and find
the bandwidth of the AM wave.

A carrier Acos@gl is modulaied by a

single-tone modulating signal

f(t)=E, cosa,t.

Find :

(i) Total modulated power

(i) Root mean square value of the modulated
signal, and

Transmission efficiency for a 100%

(i)
modulation.

Prove that the balanced modulator produces an

output consisting of side bands only, with the

carrier removed. What applications can this

circuit_have 7
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3 Attempt any twe parts of the following :

(a) (1)

(i)

Explain spike generation and threshold
effect in FM.

The maximum deviation ailowed in an
FM broadcast system is 75 kHz. If the
modulating signal is a single—tone sinusoid
of 10 kHz, find the bandwidth of the FM
signal. What will be the change in the
bandwidth, i modulating frequency is
doubled 7 Determine the bandwidth when

modulating signals amplitude is also doubled.

(b) What 1s frequency division multiplexing system ?

Determine the instantaneous frequency in hertz

of the following single :

(1)

(i1)

10 cos(ZOGnt + %)

10 cos(Z()n:t+ m?‘)

(i) c0s200nt cos (5sin 2xt)
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Fsin200 n¢-sin (5sin 2nt)

2x10=20

Ve

O
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Wy wite short notes on the following :
(1) Multiple frequency and square wave
modulation
(11) lLinear and non linear modulation
(i1} Narrow band and wide band FM

(iv) Demodulation of FM signals.

4 Attempt any two parts the following : 10x2=20

(a) Define Noise figure. How to calculate the noise
figure for a receiver 7 A receiver connected
to an antenna whose resistance is 50 € has
an equivalent noise resistance of 30 €.
Calculate the receiver's noise figure in decibels
and its equivalent noise temperature.

(b) ()  Explain narrow band noise in communication

system
(i)  The first stage of a two-stage r.f. amplifier

has an output resistance of 20 2Q and a
veltage gain of 10. The input resistance, and
the noise resistance is 500 & and 2 k€,
respectively. The second stage has an
output resistance of 400 k2Q ., a voltage

gain of 20, an input resistance of 80 £Q

and noise resistance of 10 RQ.

Compute equivalent noise resistance of the
two-stage amplifier and its noise-figure.
The amplifier is driven by a generator

whose output impedance is 40 €.
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