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Roll No.

B. Tech.

(SEM. V) ODD SEMESTER THEORY EXAMINATION
2010-11

PRINCIPLES OF COMMUNICATIONS

Time: 3Houts

Note: (1) Attempt all questions.

(2) Each question carries equal marks.

1. Attempt any four of the following: (5x4=20)

"%(a)' With the help of block diagram explain the working of
€ommunication System.

(b) What is the need for modulation of signal before
transmitting it to distant place?

(c) With the support of mathematical expressions explain the
working of Balanced modulator.

(d) How DSB-SC and DSD-C Demodulator works? Explain.

(e) What is the importance of Quadrature Amplitude
Modulator? Explain receiving system for Amplitude
Modulated Signal.

(f) Thesignalv(t)=(l +0·1 cosw1t+0'1 cos2w1t)'coswct
is detected by a square-law detector, Vo = 2v2•

2. Attempt any four of the following: (5x4=20)

(a) Relate phase and frequency Modulation. Show that phase

Modulation is not linear.
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(b) Consider an angle modulated signal:

x(t) = J cos[21t 106t + 2 sin (21t !03t)].

Find its instantaneous frequency at time t = 0·5 ms and
maximum phase deviation.

(c) Derive Carson's rule. Discuss the effect of Modulation
index 13 on Bandwidth in Tone Modulated FM signals.

(d) Illustrate the principle of Armstrong system of generating
PM signal.

(e) With the help of Block diagram explain the working of
FM demodulator. '\

(f) With relevant figure explain the working of stereophonic
broadcasting transmitter receiver.

3. Attempt any two of the following: (lox2=20)
".,-/'I.~I!-"?' ,;

. (a) What is sampling theorem? What is the relevance of~~
Discrete Fourier transform in relation to Nyquist criterion?

(b) Discuss and compare pulse width Modulation and pulse
position Modulation. Three signals ml, m2 and m3 are to
be multiplexed. m\ and ~ have a 50 kHz bandwidth and
m3 has a 10kHz bandwidth. Design a commutator
switching system so that each signal is sampled at its
Nyquist rate.

(c) (i) Explain FDM and TDM. Discuss Tl Digital System.

(ii) Explain the working of PCM Communication
System. /""<-,

4. Attempt any two ofthe following: (lOx2=20)

(a) With the help of Block diagram explain the working of
Delta Modulation. How adaptive Delta Modulator
improves the performance of Delta Modulator?

(b) Discuss the classification, working advantages and one
application of each type of vocoders.
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(c) Gaussian noise n(t) of zero mean has a power spectral

density :

Gn(f)=2~V2 1Hz forlfl::;kHz

= 0 elsewhere.

(i) What is the normalized power of noise?

(ii) Write the probability density function f(n) of the

noise.

(iii) The noise n(t) is passed through a filter. The power

output of the filter is one-half the powerofn(t). Write

the probability density function for the output noise

of the filter.

5. Attempt any two of the following: (lOx2=20),
(a) Analyze Noises present inAnalog Modulation System and

derive its signal to Noise Ratio.

(b) What are various noises present in Frequency Modulation?
What is pre-emphasis and de-emphasis and how SNR
improves? Comment.

(c) Classify various types of Noises and represent them "by
their mathematical model. Explain the working of Digital
Phase Locked loop.
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Printed Pages-3 EEC5O2

B.Tech.

(sEM. V) THEORYEXAMINATTON 20I I_12

PRINCIPLES OF COMMUNICATIONS

Time : 3 Hours Total Marks : 100

Note :- Attempt all the questions. Each question carries equal marks.

1. Attempt any four parts : (5x4:20)
(a) Explain the working of square law Modulator forAM wave.

(b) Draw the block diagram of phase shift method for
generating the SSB signal and explain its working.

(c) Explain the concept of heterodyning. What are the

advanthges of heterodyning ?

(d) Discuss how the VSB Modulation is used in commercial

TV signal. Discuss its merits and demerits.

(e) Determine the image frequency for a standard broadcast

bandAM receiver usin ga455 kHz IF and tuned to a station

at640kLlz.

(0 Prove that the broadcast transmitter forAM, the maximum

average power transmitted by an antenna is 1.5 times the

carTler power.
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2. Attempt any four parts : (5x4=20)

(a) Given the angle-modulated signal

Sa(t) : l0 cos (2nl08t+200 cos Z tr l03t). What is its

bandwidth ?

(b) Derive an expression for a single tone frequency modulated

wave.

(c) Explain the Armstrong method for the generation of
wideband FM.

(d) Given an angle-modulated signal

x"(t): l0 cos [(108) nt + 5 sin 2z (103)t].

. Determine the maximum phase deviation and the maximum

frequency deviation.

(e) In an FM system a 7 kHz modulating signal modulates

107.6 MFIz carrier wave, so that the frequency deviation

is 50 kHz. Determine :

(i) Carrier swing in the FM signaland modulation index.

(iD The highest and lowest frequency atiained by the FM

signal.

(0 Explain the Foster-Seeley Discriminator Method.

3. , Attempt any two parts : ( l0x2:20)
(a) Define the sampling process and explain its necessity in

the communication systems. Also compare pAM, pWM

and PPM systems.

(b) For the binary sequence 011010110 construct NRZ, RZ,

AMI and Manchester format.

(c) Write notes on TDM, PCM hierarchy from T, to To.

EEC502(KIH-2666 2
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4. Attempt any two parts : (10x2=20)

(a) The output signal to quantizing noise iatio (SNR), in a PGM

system is defined as the ratio of average signal power to

average quantizing noise power. For a full scale sinusoidal

modulating signal with amplitude A, prove that

(sNR)o=[f] =Y(.*, J. 2

where L is the number of quantizing levels.

(b) Derive an expression for signalto quantization noise power

ratio for delta modulation. AsSume that no slope overload

distortion exists.

(c) ASCII has characters that are binary-coded, if a computer

generates 100000 characters per second, determine :

(i) The number of bits required per character.

(ii) The data rate or bit rate are required to transmit the

computer output.

5. Attempt any two parts : (10x2=20)

(a) Determine the overall noise figure of a three stage cascaded

amplifier, each stage having a power gain of 10dB, and

noise figure of 6 dB.

(b) What do you mean by figure of merit ? Why it is necessary

to employ pre-emphasis and de-emphasis in FM system ?

(c) What is digital Phase Locked Loop ? Explain the working

of an EX-OR Gate based digital phase comparator.
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Note : Attempt all the questions. Each question carries equal

marks.

l. Attempt any FOUR parts of the following : (5x4=20)

(a) What is baseband and passband signals ? Why is

modulation of signal required for transmission over

the channel ?

(b) Prove that the balanced modulator produces an output

consisting of sidebands only with the carrier removed.

(c) Explain the working principle of phase shift method

generation of single sideband (AM) with the help of

suitable diagram.

(d) Calculate the percentage power saving when the carrier

and one of the sideband are suppressed in an AM wave

modulated to a depth of (i) 100% (ii) 75%.

(e) The antenna current of an AM transmitter is 8 amp

when only the carrier is sent, but it increase to 8.93 A

when the carrier is modulated by a single sine wave.
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Find the percentage of modulation. Determine the

antenna current when the percentage of modulation

changes to 0.8.

(0 What is the advantage of euadrature Amplitude
Modulator ? Explain with the help of suitable block
diagram.

2. Attempt any FOUR parts of the following : (5x4:20)

(a) Draw the circuit diagram of a Reactance Modulator

and explain its principle of operation. Derive an

expression for the equivalent capacitance in terms of

. the g. of the device and the circuit component.

(b) What are the advantages of frequency modulation ?

The carrier frequency of an FM broadcast transmitter

is 100 MHz and maximum frequency deviation is

75 kHz.If the highest audio frequency modulating the

carrier is 15 kHz, what is the approximate bandwidth

of the signal ?

(c) Draw the block diagram of the indirect method of
generation of frequency modulation system and explain

the functions of each block.

(d) In an FM system when the audio frequency is 500 Hz

and the AF voltage is 2.4 V, the deviation is 4.g kHz.

If the AF voltage is now increased to 7.2 V, what is
the new deviation ? If the AF voltage is raised to
10 V, while the AF is dropped to 200 Hz, what is the

deviation ? Find the modulation index in each case.
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aJ.

'(e) Explain the working of a balanced frequency
discriminator with the help of circuit diagram.

(0 Why is pre-emphasis and de-emphasis used in the
frequency modulation ? Draw pre-emphasis and de-

emphasis networks and characteristics.

Attempt any TWO parts of the following : (10x2=20)

(a) What do you understand by PCM (pulse Code

Modulation) ? How quantizing and coding is done ?
Explain with suitable waveform.

(b) For the given binary sequence 0ll0l0ll0 construct

unipolar NRZ, unipolar RZ, bipolar NRZ, bipol ar RZ,
Alternate Mark Inversion (AMI) and Manchester format.

(c) Using suitable circuit diagram, show how is the ppM

(Pulse Position Modulation) is generated through pWM

(Pulse Width Modulation).

Attempt any TWO parts of the following : (10x2=20)

(a) What is Differential Pulse Code Modulation ? Explain
the working of Differential Pulse Code Modulation.

(b) What is delta modulation ? Discuss the errors in Delta

Modulation. How they are overcome in adaptive Delta

Modulation ?

(c) Discuss the multiplexing of PCM system. Describe Tl
digital system in detail.

Attempt any TWO parts of the following : (10x2:20)

(a) What do you mean by figure of merit ? Derive an

expression of figure of merit for a DSB-SC system.
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(b) What is frequency division multiplexing ? Explainithe

, working operation of frequency division multiplexing

with the help of block diagram.

(c) What is the advantage of Digital Phase Locked Loop ?

Explain the working of a D-flip-flop based digital phase

frequency detector.
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Note :-Attempt all the questions. Each question carries equar marks.

l. Attempt any four parts of the following : (5x4=20)

(a) What is Modulation ? Why modulation is needed ?

(b) Derive the relation between the output power of an AM
transmitter and the depth ofmodulation.

(c) Prove that the balanged modulator produces an output
consisting of sidebands only, with the carrier removed.

(d) Draw the block diagram of phase cancellation SSB
generation and explain how the carrier and the unwanted

sideband are suppressed.

(e) when a broadcastAM transmitter is 50 percent modurated,

its antenna current is 12 A. what wilr be the current when
the modulation depth is increased to 0.9 ?

(f) What is VSB modulation ? What is the application of VSB
modulation ?
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2. Attempt any four parts of the following : (5x4:20)

(a) Derive the expression for the instantaneous value of an

FM voltage and define the modulation index.

(b) Draw the block diagram of balance frequency discriminator

and explain it for demodulation of FM signal.

(c) Illustrate the principle ofArmstrong system of generating

FM and PM signal.

(d) With the help of suitable diagram explain the working of

stereophonic broadcasting transmitter receiver.

(e) What do you understand by instantaneous frequency,

frequency deviation and bandwidth of FM wave ?Acarrier

wave of frequency 100 MHz is frequency modulated by a

sinusoidal wave of amplitude 20 V and frequency 100 kHz.

The frequency sensitivity of the modulator is 25 kllzper

volt. Determine approximate band-width of FM Signal.

(f) Draw the circuit diagram of a Foster-Seeley discrimination.

Explain its principle of operation with the help of relevant

phasor diagrams.

3. Attempt any two parts ofthe following: (10x2=20)

(a) What is Quantization ? How can you minimize the

quantization error ? How quantizing and coding is done ?

Explain with suitable waveform.

(b) Explain the Modulation and Demodulation of pulse width

modulation system using suitable waveform. Also discuss

how is the Pulse Position Modulation (PPM) generated

through PWM (Pulse Width Modulation).
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(c) (D Forthe givenbinarysequence 1011001011 construct

unipolar NRZ, unipolar RZ, bipolar NRZ, bipolar RZ,

Alternate Mark lnversion (AMI) and Manchester

format.

(iD WhEt is Companding ? What is the advantage of
Companding?

4" Attempt any two parts ofthe following : (10x2=20)

(a) What is the advantage of Differential Pulse Code

Modulation over Pulse Code Modulation ? What is the

limitation ofDelta Modulation ?

(b) Discuss the classification, working advantages and one

application of each type of Vocoders.

(c) What is Noise ? What are various forms and sources of
noise ? Discuss the importance of SA.{ ratio in a radio-

receiver.

5. Attempt any two parts of the following : (10x2=20)

(a) Analyze Noises present inAmplitude Modulation System

and derive its signal to Noise Ratio. Find out the figure of
merit in DSB-SC System.

(b) What is pre-emphasis and de-emphasis and how SNR

improves by using pre-emphasis and de-emphasis ? Find

out the figure of merit in SSB-SC System.

(c) What is Digital Phase Locked Loop ? Explain the working

of an Ex-OR gate based digital phase comparator.
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