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COMMUNICATION ENGINEERING
Time : Three hours
Maximum Marks : I 00
Answer FIVE questions, taking ANY 1WO from Group A,
ANY 1WO from Group B and AI.L from Group C.
AD parts ofa question ( a, b, etc. ) should
be answered at one place.
Answer should be bn"efand to-the-point and be supplemented
with neat sketches. Unnecessary long answers may
result in Joss ofmarks.

Any missing or wrong data may be assumed suitably giving
proper justification.
Figures on the right-hand side margin indicate full marks.
Group A

1. ( a I State and prove Gauss's law.

6

( b I With Maxwell's curl equations, explain their
physical interpretations. What is displacement
5
current?

( c ) Given the pot~ntial field V = 2 x 2 y-:- 5 z and a point
P ( -4, 3, 6). At the point P, find out potential V,
electric field intensity E, flux density D, and volume
change density e in free space.
6
Id) What is Biot-Savart law?
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(a) Obtain the Fourier transform of the Gaussian pulse

I b ) A binary source emits an independent sequence of

10

'Os' and '1 s' with probabilities p and I - p,
re,:p(!ctively. Evaluate the variation of entropy at
p = 0, 0 5 and 1.
6

( b) State and prove Parseval's theorem for energy

5

signals.
( c) Describe Gram Schmidt procedure for orthogonali-

sed signal representation.

( c) What is 1>anty check matrix? How parity check matrix

5

3. {a ) What is thermal noise? Derive expressions for
thermal noise using power spectrum density.

Id)

8

What is a prefix cond11:ion code ·:

2

8

6.

( b) Describe in brief the experimental determination of
noise figure.

(a ) What an auto-correlation and cross-correlation

functions'? Sh0w that auto-correlation function at
origin is equal to the average power of the signal.
6

6

(c) Show that the power of a single-tone AM signal is

Pr =Pe

for cydk code& help in channel coding'?

( b I Draw the block diagram of a PCM transmitted.

(1 +mz/2)

Explain the. working principle of linear quantizer.

where P" is the mean square carrier power and m ,
the percentage modulation_
6

I c) Obtain the expressions for mean square valut:of error
introduced by linear quantization process in a PCM
system.
10

4. {a) What are AM-DSB/SC and AM-SSB '? How can
AM-SSS signal be generated using phase shifter '?
7
7.

{b) What is QAM for analog signals'?

(a) What i~ vocoder'? Explain the principle of LPC for

3

speech signals.

( c) State Carson's rule for FM bandwidth and justify it

with proper reasoning.

4

2

( b J What is TDM? Obtain an expression for TDM gLJard
time.
4

8

( c) What is matched filter? Dcnve the impulse response
6
for a matched filter.

( d) Explain the working principle of Foster-Seeley

detector for FM demodulation.

4

GroupB

{ d) Obtain the expression fo; 5ignal-to-nois,.~ ralio for a

matched filter.

S.

6

{a) Define entropy of a source. What is conditional

S' 11: 4FN :EC403 (1479)

8.

4

entropy'?
( 2 )

Write short not•!S on the folloy,•ing :
Ii)

IContinued)
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(iv) The power spectral density increases as frequency

( ii) Shot noise

decreases for
(iii) Delta modulation

(a) shot noise.

( iv I Laplace equation and its application.

(b) thermal noise.
( C) flicker noise.

GroupC

9. Choose the correct answer for the following :

( d) Partition noise.

I Ox 2

I v) Kraft inequality is satisfied by

Ii) Maximum frequency present in a signal is 2-5.kHz.
Then Nyquist rate is
(a) lOkHz
(b) l·SkHz

(c) 2·5kHz

( vi)

(d) 5kHz

the message signal in
(b) PTM
(c) PPM

~

~

~

~

( d) PAM

I viii) A linear time invariant system is characterized by

(a)V·D=Q

time invariant output of

(b)V·B=O

(a) IFT.

( b ) convolution.

~

le) V ·J =-op/at
~

FM signal can be converted into AM signal using
Ia ) frequency discriminator.

(a) PDM

(iii) The existence of vector magnetic potential is possible
because

~

Hamming code.

( vii) The position of a pulse is varied in accordance with

( b) 2 7

212

prefix code.

I d)

(a) 2 5

(d)

Hadamard code.

( c ) slope detector.
squaring circuit.

(7, 5) block code is

( C)

block code.

Ib )
Ic )
I d)

I b l AFC.

(ii) Actual number of information blocks present in a

22

Ia )

~

(c) FFT.

~

(d) V xs=J
S'll :4FN:EC403(1479)

( d ) time scaling.
( 4 )
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Time : Three hours
Maximum Marks : 100
Answer

FIVE

ANY TWO

questions, taking ANY TWO from Group A,
from Group B and ALL from Group C.

All parts of a question ( a, b, etc.) should
be answered at one place.
Answer should be brief and to-the-point and be supplemented
with neat sketches. Unnecessary long answers may
result in loss of marks.
Any missing or wrong data may be assumed suitably giving
proper justification.
Figures on the right-hand side margin indicate full marks.
Group A
1.

(a) Show that V · (V x A)

= 0.

4

(b) Show that the electric flux through any closed surface
surrounding charges is equal to the amount of charge
enclosed.

5

(c) Consider a toroidal coil consisting of a large number
of closely spaced turns on a tubular core. If 'N' is the
number of turns ; 'L ', the length of the coil ; and
'I', the current in the coil, derive an expression for the
magnetic field strength at any point within the core
using Ampere's circuital law.

6

(d) Show that at any surface of discontinuity, the
tangential component of' E' is continuous at the surface.

5
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(a) For a unit step function, u (t), find the Fourier
transfonn and compare with its Laplace transfonn.

(b) State and prove sampling theorem for baseband
signals.

6

(c) Show thatthe auto-correlation function is related to
power spectral density of a random signal.

s

(d) Show that an ergodic process is always stationary.
Give an example of a stationary random process that
is not ergodic.

S

(a) List various sources of random noise, impulse noise
and external noise. How can they be avoided or
minimized ?
(b) Derive an expression for the overall noise figure of
two cascaded networks having power gains G 1 and
G 2 and noise figures F 1 and F 2 , respectively.
(c) The equivalent noise temperature of a cooled
parametric amplifier is 20°K. Room temperature is
290°K. Find the noise factor.

(d) Derive an expression for the mean square thermal
noise voltage of a resistor at temperature T for a given
bandwidth.

4.

4

(a) Show, giving a mathematical proof, how a square law
device can be used to generate an AM signal.

www.amiestudycircle.com

Group B

5.

(a) Show that in order to achieve distortionless
transmission through a system, the transfer function
of the system must be of the from

H (w)

4

= Ai"',

(b) Using Paley-Wiener criterion, show that an ideal
bandpass filter is not physically realisable.

6

( c) Show that if a narrow band Gaussian noise with mean
value cr 2 is applied to a linear. envelope detector,. the
output signal has a Rayleigh density function.

7

(d) Derive an expression for the equivalent noise
bandwidth of a network.

3

(a) Show that the entropy of a source i~ maximum when
all the symbols are equi-probable.

5

( b) State Shannon-Hartley law and show that bandwidth
trades off with signal-to-noise ratio and vice-versa.

5

6

· (c) In a picture transmission, there are about 3 x 105
picture elements and eight equiprobable distinguishable levels. Calculate the average information in the
picture.

5

5

(d) Calculate the capacity of a 8 kHz telephone channel
having a 32 dB signal-to-noise ratio.

5

5

5

4

(b) What is the frequency deviation of a narrowband
FM transmitter when its modulation index is 5 in a
practical bandwidth of 160 kHz?

5

(a) Using neat sketches, explain how a PWM signal can
be converted into a PPM signal.

5

(c) What is cross-talk in FDM? How is it minimized?

5

(b) Compare the SNR characteristics of PAM and PDM.

5

( c) With the help of a block diagram, explain the working
of a PCM system.

S

(d) The number of quantisation levels in a certain
binary PCM system is 64. Determine the signalto-noise ratio for a voltage range ~ 10 V.

5

(d) A simple diode detector has a load of SOO kn in
parallel with a capacitance of 100 pF. lf the maximum
modulation depth of the input signal is 80 percent , find
the highest modulation frequency that can be detected.
W'll:4FN:EC403 (1479)

( 2 )

7.

5

( Continued)

AMIE(I) STUDY CIRCLE, SECOND FLOOR, SULTAN TOWER, ROORKEE - 247667 (UTTARAKHAND)

6

EMAIL: pcourses@hotmail.com Ph: (01332) 266328 Web: www.amiestudycircle.com

AMIE Study Material & Admission Packages

8.

AMIE(I) Study Circle, Roorkee

(iv)

(a) Draw and explain the block diagram of adaptive
delta modulation system.

5

(b) halved.

8

(c) What are the advantages of PSK over FSK ?

The modulation index of an AM wave is changed
from O to l . The transmitted power is
(a) unchanged.

(b) Explain, with suitable examples, working and design

of a matched filter used in communication systems.

www.amiestudycircle.com

(c) doubled.

3

(d) increased by 50 percent.

(d) A speech signal is transmitted using delta modulaton.
(v)

The pulse repetition frequency is 56 Kbps and the step
size is I 00 mV. Determine the pem1issible amplitude
of the speech signal that can be transmitted by the
OM system avoiding overload distortion.

In an SSB transmitter, one is most likely to find a
(a) class C audio amplifier.

( b) tuned modulator.

4

(c) class B RF amplifier.
Group C

9.

Choose the correct answer for the following :
(i)

(d) class A RF output amplifier.
]Q

X

2

(vi)

In electromagnetic waves, polarisation

(a) TOM

(a) is caused by reflection.

(b) FDM

(b) is due to the transverse nature of the waves.

(c) combined TDM and FDM

( c) results from the longitudinal nature of waves.

(d) None of the above.

(d) is always vertical in an isotropic medium.

(ic)

Quadrature multiplexing is a form of

(vii) Redundancy in information theory is given by

An electromagnetic wave is reflected by the
ionosphere due to its interaction with

(a) E

=H

(y lx)IH(x)

(b) E = I + H (y lx)IH(x)

(a) electrons.
( b) protons.

(c) water vapour.

(c) E

= I- H (y

(d) E

=H

lx)IH(x)

(x)IH(y Ix)

( viii) A pulse communication sy~t.em that is inherently highly
immune to noise is

( d) ultraviolet rays.
(iic) The spectral density of white noise

(a) PAM

(a) varies with frequencies.
( b) is constant.

(b) PWM
(c) PPM

(c) varies with bandwidth,

(d) PCM

(d) is infinite.
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COMMUNICATION ENGINEERING
Time : Three hours
Maximum Marks : JOO
Answer FIVE questions, taking ANY TWO from Group A,
ANY TWO from Group B and ALL from Group C.
All parts of a question ( a,h,etc.) should

be answered at one place.
Answer should be brief and to-the-point and be supplemented
with neat sketches. Unnecessary long answers may
result in loss of marks.
Any missing or wrong data may be assumed suitably giving

proper justification . .
Figures on the right-hand side margin indicate full marks.

Group A
1.

(a) State and prove stake's theorem.

6

(b) A square loop of Nturns and size length, a, carrying
current i A. Show that the value of flux density at the
centre is

D== µ 1 N2 .Ji I 1ta

Tesla

g·

(c) Explain Biot-Savart's law and Ampere's circuital law.· 6

2.

(a) Define auto-correlation, convolution and power spectral
density.
3x2
(b) State

and explain Parseval's theorem.

4

( Turn Over)
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Group B

(c) Two functions, siCt) and si(t), are shown below:

,,('~b_

5.

(a) Consider a random process
X(t)

= A cos (21tf.t + @)

®

0

T

t

Here the interval of interest extends from t = 0 to
t = T. Use the Gram-Schmidt procedure to express
these functions in terms of orthonormal components. 10
3.

(a) The parallel tuned circuit at the input of a radio receiver
is tuned to resonate at 120 MHz by a capacitance of
25 pF. The Q factor of the circuit is 30. The channel
bandwidth of the receiver is limited to 10 kHz by the
audio sections. Calculate the effective noise voltage
appearing at the input at room temperature (290°K).
k= }·38 X l0-2l J/K.

6

(b) Describe a method for noise figure measurement of
avalanche diode.

6

6.

(a) Define and describe pulse position modulation and
explain with waveforms how it is derived from PWM.
(b) Show diagrammatically, and with explanation, how
channels are combined into groups and groups into
supergroups and so on when FDM is generated in a
system.
(c) Show that PWM demodulation can be achieved by
sample time averaging of PWM pulses l>y an averaging
low-pass filter.

S' 12: 4FN:EC 403 (1479)

( 2)

8

{b) Define noise equivalent bandwidth of a network. How
will you determine the noise equivalent bandwidth of a
low-pass filter?

6

(c) Explain the synchronous and asynchronous time
division multiplexing of PCM signals.

6

(a) Define the terms 'entropy', 'rate of information', 'joint

entropy', 'conditional entropy' and 'channel capacity'. 5 x I

(c) ExplainamethodofobtainingSSBSC signal. How will
you demodulate such signals?
4+4

4.

where
is a uniformly distributed random variable
over the interval (- 1t, 1t ). Find the power spectral
density of X(t).

(b) An event has six possible outcomes with probabilities
P 1 = 1/2, P2 = 1/4, p 3 = 1/8, p 4 = 1/16, p 5 = 1/32 and
p 6 = 1/32. Find the rate of information, if there are
16 outcomes per sec.

5

(c) State and explain Shannon-Hartley theorem.

5

(d) For the binary symmetric channel, find the channel
capacity for p = 0·9.

S

6

y

X

6

p
7.

8

(a) Describe delta modulation system. What are its
limitations ? How can they be overcome in adaptive
delta modulation?

S'l2:4FN:EC 403 (1479)
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(b) Explain synchronous and asynchronous time division
multiplexing of PCM signals.

(ii) An electromagnetic field is said to be non-existent
if it fails to satisfy Maxwell's equation and wave
equations derived from them. Which one of the
following fields in free space is not Maxwellen ?

6

( c) Derive an expression for the signal to quantization noise

ratio inDM.

8.

8

{a) What is a matched filter? Derive an expression for its
transfer function.

www.amiestudycircle.com

(a) E = 100 cos rot ax

(b) D

= e-toy sin (103 -

lOy) a,

6
(c) H= 10 cos (10 5 t-z/10) aX

( b) Explain the working ofan integrate and dump baseband
signal receiver. Derive an expression for its output
signal-to-noise ratio.

(d) B = (1 -y) sin cot a,
(iii) Identify the incorrect statement :

8

( a) Sine function is frequently encountered in spectral
analysis.

(c) How does the phase of carrier vary for message
m(n) = {l, 0, 1, 1, 0, I, .... } in DPSK?

6

(h) If for two signals v 1(t) and viCt) the crosscorrelation R 12(y) = 0, then the signals are
coherent.

Group C

9.

Choose the correct answer for the following :

10

X

(c) For any arbitrary signal, v(t), v,(t) = [v(t) + v(-t)]/2
is an even signal.

2

( i) A charge is uniformly distributed throughout a sphere
of radius a. Taking the potential at infinity as zero, the
potential at r = b < a is

(d) A causal signal is one for which v(t) = 0 fort< 0.
(iv) (/) Gallium arsenide FET is used for low noise MW
amplification.

Qr/ 4n e 0 a 3

(a) - (

(//) Mean square value of shot noise is proportional
to d.c. value of the current.
(J//) Flickernoise is also known as lifnoise.

( c)

-J

0

_.,

(Q141te0 r 2

)dr-ft,a 41t Qr
Eo

Here (a) (/)and(//) are true
Q

3

dr

( b) only (//) is true.
(c) (/) and (JI/) are true.

(d) (J), (/J), (/I/) are true.
S' 12:4FN:EC 403 (1479)

( 4)
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COMMUNICATION ENGINEERING

Time : Three hours
Maximum Marks : J00
Answer

FIVE
ANY TWO

questions, taking ANY TWO from Group A,
from Group B and ALL from Group C.

All parts of a question ( a, b, etc.) should
be answered at one place.
Answer should be brief and to-the-point and be supplemented
with neat sketches. Unnecessary long answers may
result in loss of marks.
Any missing or wrong data may be assumed suitably giving
proper justification.
Figures on the right-hand side margin indicate full marks.
Group A
1.

(a) State and explain Gauss's law. Apply Gauss's law to
obtain the field of a point charge which is symmetric
10
about a point.
(b) Derive Poisson's equation and obtain the Laplace's

equation.

2.

4

(c) Obtain capacitance between two concentric conducting
spheres.

6

(a) What is Biot-Savart law?

4

(b) Wrife Maxwell's equations in integral form and explain
their physical significance.

7

(c) Define (z) magnetic potential and flux density;
(ii) displacement current, (iii) equipotential surfaces.

3x3
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(c) Obtain maximum possible entropy for an 8 symbol
source.

(a) Obtain the Fourier transform of the function x at

4

(i) a > 0, (ii) a < 0, where
X

7.

(t) = 1, for - t/2 < I < t/2

(b) Explain frequency shifting properties of Fourier
transform and find Fourier transform of u{t) tr'.

theorem and find Fourier transform output for
sin (t) *COS21t/J
(a) Define (i) shot noise, and (ii) flicker noise.

4

to explain it.
(b) What are

DPSK and QPSK? For DPSK, find
the probability of error.

7

8

(c) Prove that binary symbols' l' and 'O' modulate the

( c) What is convolution ? State and explain time convolution

4.

(a) What is linear-time invariant system? Give an example

6

= 0, otherwise.

phase of the carrier in BPSK. How can BPSK signal
,.suffer with residual AM in the modulated output?

8

7

8.

2+2

Write notes on any two of the following :

2

X

IQ

(a) Matched filter
( b) For AM and FM signals, define the popular modulation

4

(b) LPC for speech signals

(c) Explain Armstrong method of FM generation.

6

(c) Comparison of PCM and log-PCM

(d) What is PCM? Derive an ,expression for uniform
quantization noise variance in PCM system.

6

parameter.

(d) TDM.

Group C
Group B

5.

9.

(a) What is power spectral density ? What are the properties

of power spectral density function?

(i)

12

(c) What are orthogonal signals ? Give an example of a
pair of periodic signals that are orthogonal.

6.

-t

=0
Cb)V·D=p
(a) V · B

6

-t

(c) V x

(d)

2

-t

v

x

-;et

b

-t

= - BB!Bt

-t

-t

H= an1a,
-t

(ii) ~ector magnetic potential A is related with flux density
Bas

(a) Define (i) mutual information, (ii) joint entropy,
(iii) prefix code, and (iv) Markov source.
4x2

(b) What is channel capacity theorem? Describe the
properties of binary erase channel.

IQ

Charge density isa source (or sink) of electric flux lines
and is expressed by the equation
-t

(b) State and prove Parseval's theorem. Show that

auto-correlation function for energy signals exhibits
conjugate symmetry.

Choose the correct answer for the following :

-t

-t

-t

(a) A=V x B

8
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COMMUNICATION ENGINEERING ·

Time : Three hours
Maximum Marks : JOO
Answer FIVE questions, taking ANY TWO from Group A,
ANY TWO from Group B and ALL from Group C.

a,

All parts of a question ( b, etc.) should
be answered at one place. ·
Answer should be brief and to-the-point and be supplemented
with neat sketches. Unnecessary long answers may
result in loss of marks.
Any missing or wro1Jg data may be assumed suitably giving
proper justification. ·
Figures -on the ·right-hand side margin indicate full marks.

Group A
I.

.
H(a) Given

X

2A

a x + y 2"a y· Evaluate

JH ·dl,
whcreL is along the curvey=x2 from (O," O)to(l, I).
(b) State Helmholtz theorem and Stoke's theorem.

6

2 + 2'

(c) Derive Ampere's law using the concept of magnetic
vector potential.
10
2.

( a) Explain the concept ofdisplacement current. A parallel
plate capacitor with plate area S cm 2 and separation
3 mm has a voltage SO sin 103 t V applied to its
plates. Calculate the displacement current assuming
& = 2&0.
4+6
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( b) Prove the relation
/(I - b) • 6 (I - ~)

=/(t- b -

(c) The s~tral range ofa function extends from l O·O MHz
to 10·2 MHz. Find the minimum sampling rate and
maximum sampling time.
.

3.

.

(h) A white Gaussian noise m(t) of zero mean and power
spectral density N/2 is applied to the foll~wing RC
filter. Find the auto-correlation function of the filtered
noise.
10
R

c)

where • signifies convolution.

5

white noise
O>(t)

.

(a) Define strict-sense stationary, wide-sense stationary,
multiple, ergodic and Gaussian random process.
5x 1

(c) Describe a method for experimental determination of
noise figure of an amplifier.

Ml'"

0

5

( b) Show that (E [XYJ)2 S E (X2) E (1'2), where X and Y
are real random variables with finite second moments. 10

4.

www.amiestudycircle.com

(a) Prove that H

.

n(I)
0

12 S

6

)

C= Blog 2 l+y N

for channel capacity of a PCM equalizer.

6

(c) A transmitter has an alphabet of four letters {x,,
x 2, x3, x4) and receiver has an alphabet of three letters
{Y1, y 2,y3 } • The joint probability matrix is

x,

0·3

Y2
O·OS

Y3
0

X2

0

0·25

0

X3

0

0•.15

0-05

X4

0

0·05

o. 15

Y1

(b) Explain, with circuit diagrams, the generation of PPM
(c) Explain the principle oftime division multiplexing. How
is this concept used for multiplexing several PAM
signals in TOM-PAM systems.

noise

(n + H (XIY) == H(X) :t- H (YIX).

( h) Deduce the expression (

5

(a) An amplitude modulated signal hasa radio frequency
output of SOW at 100 % modulation. The internal los~
in the modulator is 10 W. What is the unmodulated
carrier power ? If the percentage modulation is
reduced to 75 %, how much output is needed from the
modulator?
4 +4

signals and its dem~ulation.

l

I

0

6.

0

6
P(YI X) =

6

Group B

5.

Calculate the entropy H(YIX).

(a) Show that the mean-square value of the output ofa
-stable linear time-invariant filter in response to a
wide-sense stationary process is equal to the integral •
over all frequencies of the power spectral density of the
input random process multiplied by the required
magnitude of the transfer function of the filter.
LO

7.

(a) Compare bandwidths ofBFSK,QPSK, BPSK, M-ary
FS~ MSK and MPSK.
•6 x l
(b) EKpJai11thebasicprinciple ofdifferential PCM. Why
do ·you need a predictor in DPCM system ?
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(c) 24 telephone channels, each band limited of 3 ·4 kHz,
are to be time division multiplexed by using 8-bit PCM.
Cal~ulate the bandwidth required for 8 kHz sampling
frequency.

www.amiestudycircle.com

(iii) If the signal v(t) and its Fourier transform V(f) is
represented by th~ notation v( t ) tt V(f), the property

V(t) tt v(-f)is known as
(a) duality property.

6

( b) inversion property.

8.

Write short notes on the following :

6+6+8

(c) shiftproperty.
(d) scalingproperty.

(a) Gram Schmidt procedure for orthogonal representation
of signals

(iv) The noise generated in electronic devices from a

(b) Ratio of SNR gains of AM-DSB, AM-DSB/SC and
AM-SSB system.

phenomenon associated with flow of current across
semiconductor junctions is known as

(c) Baseband transmission.

(a) thermal noise.
(b) shotnoise.
(c) partition noise.
(d) transit time noise.

Group C
9.

Choose the correct answer for~ following :

(ij

lOx 2

Which one of the following is zero?

(v) Indicate which of the following pulse modulation
system is analog?

(a) graddiv

(b)divgrad
(c) curlgrad
(d) curl curl.

(a) PCM
(b) Differential PCM
(c) Delta

Which one of the following expressions are not
Maxwell's equations fortune-varying fields?·
(a)

(d)PWM

oB

(vi) In a· communication system, the phase of the

V ·E = -;ii

system is allowed to vary by 90° at the most, thus
giving rise to four signals with phase angles 0°, 90°,
180° and 270°. The system is known as

oP.,

(b) V·J+-=0

a,

(a) FSK

fH·dl = J( aE+ e :!}ds
(d) f B·ds =0.

(t,) PSK

(c)

(c) QPSK

(tf)OQPSK
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COMMUNICATION ENGINEERING

Time : Three hours
Maximum Marks : 100
Answer FIVE questions, taking ANY TWO from Group A,
ANY TWO from Group B and ALL from Group C.
All parts of a question ( a, b, etc. ) should
be answered at one place.
Answe,: should be brief and to-the-point and be supplemented
with neat sketches. Unnecessary long answers may ·
result in loss of marks.
Any missing or wrong data may be assumed suitably giving
proper justification.
Figures on the righi-l!and side margin indicate fall marks.
Group A

1.

(a) State Sh:oke's theorem. Use divergence theorem to
find the flux coming out of a box bounded by surfaces,
described by x = 1, y =1 and z = 1. The flux density in
the region is given by
D =4xz iX + y2 iy + yx i% , where
•
i , i and ;
unit vectors.
·

6

{b) Derive Ampere's law using the concept of magnetic
vector potential.

6

( c) What are the physical significance of Maxwell's equation ?
Write Maxwell's equation in differential and integral
forms for free space and for hannonically varying fields.

8

"

2.

y

z

are

(a) Find the auto-correlation of a rectangular pulse of

duration T.

S
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(h) Explain stationary and
process.

AMIE(I) Study Circle, Roorkee

notHtali0naly tandom

s

Group B
S.

(c) If X(w) is the Fourier transform ofacontmuous-time

signal x (t), i.e., x ( t ~ X(m); ~en prove the·
following properties of the Fourier transform:

(ii) Duality property, i.e., X( t

3.

>'~ 21t x (- ro).

(a) What is noise in communication system? Explain
different types of noise in communication system.

(a) Find the constant k for the density function
f (:x) = kx2 for (0 < x < 2) and zero elsewhere. Also,
compute P (l <x < 2).

7

(b) Two random variables,X and Y, have joint density ·
function/(x,y) = 6 (1-x-y), where Os; x :S: land
0 s;y s; 1 -x. Find E(X) and E(Y).
7

(i) Time-::shi~gproperty, i.e.,
x (t - 1o) ~ e - )ml. X( <0) •

www.amiestudycircle.com

S

s

(c) Explain variance and standard deviation of a random
variable.

6.

6

6

5+S

(a) Prove the following:

( i) Power ofthe energy signal is zero over infinite time.
( b) What is the importance of noise figure ? Descri.be a

method for the determination of noise figure.

( c) The noise output ofa resistor is amplified by a noiseless
amplifier having a gain of 60 and a band\\jdth of
20 kHz. A meter, connected to the output of the
amplifier, reads I niV f!DS. If the b~dwidth of the
amplifier is reduced to S kHz, its gain remaining
constant, what does the meter read now ? Also, i( the
resistor is operated ai 80 °C, what is its resistance?
4.

( ii) Energy of the power signal is infinite over infinite
time.

6

( b) A source is generating four possible symbols with
probabilities of 1/8, 1/8, 1/4, 1/2, respectively. Find
entropy and information rate, if the source is generating
1 symbol/ms.
(c) Prove that H(Y)

8

7.

(a) Give the block diagram offrequency. demodulation and

calculate figure of merit for it. Discu~s in brief about
pre-emphasis and.de.;.emphasis;

8.
6

(c) What is multiplexing? Compare FDM and TOM.

6

(a) Compare_ bandwidths of BFSK,
M-ary FSK, MSK and MPSK.

QPSK, BPSK,

Write short notes on the following :
(a)
(b)
(c)
(d)
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5
5

10

( b) Derive and explain the Nyquist first criterion to
minimize ISI.

8

( b) What is meant by pulse width 111odulation? Explain
the generation of pulse width modulation.

+ H(XIY) = H(X) + H(YIX).

4x5

Baseband transmission
SNR in envelope detector
Matched filter
Quantization noise of a PCM systeitn with unifonn
quantizer.
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(v) A charge particle is moving with velocity v and
magnetic field B experiences force F,,,. Which one of
the following statement is false ?

Group C

9.

Choose the correct answer for the following :
(i)

www.amiestudycircle.com

Iox 2

(a) Band F., are normal to each other.

If xe(t) and x0 (t) are even and odd parts of the
signal x ( t ), then signal x ( t) can be represented as
(a) x. (I)

( b) Fm can perform work
.

+ .t0 (t)

.

.

(c) F.,. depends upon v.

(b) x~(t)-x0 (t)

(d) F,,. is a deflecting force.

(c) x.(t)/x0 (t}

(-vi) If a random process X (t) is ergodic, then

(d) x~(t) x x 0 (t)

(a) statistical averages and time averages ·are different.

(ii) If E and Pare average energy and power of the signal,

( b) statistical averages and time averages are same.

· then power signals are the signals with

(a) O<E<oo,P.=O

(c) statistical averages is greater than time averages.

(b)° O<E<oo,P=oo

(d) · both are zero.

.

.

(c) O<P<oo,E=oo
(d) 0 <P <oo, E= 0

be

(a) VdivA

(iii) Biot Savart's law is equivalent to

(a) Coulombs law.

( b) V div A + A.div V

.( b) theory of.relativity.

(c) V div A+ A.grade V

(c) Both of them are correct.

(d) zero.

· ( d) None of the three above.

(vii,)If random variables x andy are independent, then
(a) f(x, Y) = f, (x)f 2 (y)

( iv) Given vector

= F, (x) F 2 (y)

V= i(x+2y+az)+ j(bx-3y-z) + k(4x+ cy+ 2z)

(b) F (x, y)

is irrotational, the values of a, b, c are given as

Cc) E (XY) = µ" µ,,

(a). a= 4, b = 1, c = 2

. (d) All the three above.

(b) a=-4, b=-1, c=2

(ix) Fourier transform of a d.c. signal with unity strength

is .

(c) a=4, b=2, c=- l
(d)

Q

= 4, b = -2,

.

( vii) For scalar field V and vector field A, the div ( VA) will

C

=

2

(a) xero
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S'14:4FN: EC 403(1479)
COMMUNICATION ENGINEERING
Time : Three hours
Maximum Marks : 100
Answer FIVE questions, taking ANY TWO from Group A,
ANY TWO from Group B and ALL from Group c.
All parts of a question ( a. b, etc.) should
be answered at one place.
Answer should be brief and to-the-point and be supplemented
with neat sketches. Unnecessary long answers may
result in loss of marks.
Any missing or wrong data may be assumed suitably giving
proper justification.
Figures on the right-hand side margin indicate full marks.

Group A

1.

(a) Write Maxwell's equation for time varying fields in
both differential and integral fonn. Describe the
theorems on which these equations are based.

8

( b) Discuss the incompleteness ofAmpere's circuital law
and then modified Ampere's circuital law.

4

(c) Two parallel conducting planes in free space are aty= 0
andy= 0·-02 m and z.ero reference voltage aty= O·Olm.
If electric flux density between planes is given as
--+

A

D = 253 a y nC/m2
where aY represents the unit vector along y axis.
Detennine the conduction voltage by .using Laplac.e
equation.
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(a) Define the orthogonality of two signalsx ( t )andy(t ).

symmetric as shown below :
0.00002 sec

Explain Gram-Schmidt procedure to define three
functions x (I), y ( t) and z( I) as a set of
finite orthonormal functions U,( t ), U1( t) and

U.i t).
(b) Establish the differences between the following:

8

3x2

(i) Power spectrum and energy density spectrum

Given: k1= 21t x 105, kP = 101t. Carrier signal is a
10
sinusoidal signal having frequency of 100 MHz.

(ii) Probability distribution function and probability
density function

( b) In a DSB-SC system, the carrier frequency is 500 MHz
and the modulated signal has a uniform power spectral
density band limited to 4 kHz. The modulated signal is
transmitted over a distortionless channel with a noise
power spectral density as Sn(w) = 1/(w2 + er), where
a= 1061t. The useful signal power at the receiver input
is I µW. The received signal is BP filtered, multiplied
by 2 cos (w/) and low-pass filtered to obtain the output
s0(t) + n0(t). Detennine the output signal to noise ratio. 10

(ii,) Dirac delta function and Kronecker delta
function.

(c) Find sampling frequency for BP signals when lowest
and highest frequency comwnents are 5 kHz and
7 kHz, respectively.

J.

6

(a) The noise pow~r generated at the input of 2-port

GroupB

network is 1 µW. The noise figure and gain of the

network is 05 dB and I 0 10, respectively. Determine
the noise power contributed by 2-port ·network artd
Jo
the noise power at the output.

5.

( b) Volume charge density is located in free space as
pV = 2 e- 1000rnC/m3 for O < r <I mm and p V = 0'
elsewhere. Determine the total charge enclosed by
the spherical surface r = 1 nµn and find the value of
electri.c flux density, D, on the surface. r = l mm by
using Gauss law.
}o

4.

www.amiestudycircle.com
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(a) Sketch FM and PM sibrnals for the modulating signal is
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(a) Detennine the auto-correlation function ofa rectangular
tube having unity amplitude and duration of 2 sec
ranging from O to 2 sec.

8

( b) Establish a comparative study in between AM, PM
and FM. Also, compare-the. performance of AM and
FM systems under the noise consideration.

8

(c) Establish the relaiive advantage in between (1) PCM
and log POM and (ii). DM and ADM.

4

(a) Draw the. BPSK waveforms for the input bit sequence
11000110 when carrier is (i) cosine and (ii) sine wave.
Assume duration of I bit as f sec: and carrier frequency
is 2Hz.

8
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( c) frequency durations are converted into carrier
frequency.

(b) Show that a binary symmetric channel has maximum
average mutual information when input bits are
equiprobable.
12

7.

(a) Evaluate and sketch the entropy of a binary source
for probability of I as (i) 0, (ii) 0·5 and (iii) 1·0.

(b) How is infmmation provided by occurrence of' Q' about
next letter being 'U' in English literature.

www.amiestudycircle.com

(d) simple transistors and diodes are used.
(iii) Maxwell's divergence equation for the magnetic field

is given as

4

(b) V

4

(c)
(c) Explain, with the help of a neat diagram, how does
12
timing recovery works.

8.

Write short notes on any three of the following:

(d)

(iv) If the velocity of electomagnetic wave in free space
is 3 x I08 m/sec, the velocity in a medium, with&,= 3

4x5

andµ,= 3, would be

(a) Quantization noise

(a) l x 108 m/sec

(b) Matched filter

(b) 3 x 108 m/sec

( c) Baseband transmission

(c). 9 x 108 m/sec

(d) Discrete noisy channel.

(d) 27 x 108 m/sec

Group C

9.

Choose the correct answer for the following :

(i)

xB=O
xB=p
V·B=p
V·B=O

(a) V

(v) The divergence of the vector
A = pz 2 cos4'·uP + z sin2 cj,· u, is

10 X 2

A communication channel, disturbed with AWGN,
with a BW of 4 kHz and signal-to-noise ratio of 15

(a) 3pcos+·uP +. sin2 cl>· u,

can transmit data at the rate of (in kilobits/sec)

(c) 2

(a) 32

( d) cannot be determined.

+ sin2 cl>· u,
z 2 coscjruP + sin2 cl>· u,.

(b) 2pz 2 cos4'·uP

(b) 1·6

(vi) The noise figure of an RF amplifier, while operated at

(c) 16

RF with noise temperature 150 K, will be

(d) 3·2

(a) 1·42

( ii) In a FM demodulator, the

(b) 1·52

(a) capacitors are charged to the amplitude of FM
wave.

(c)

1·32

(d) cannot be determined.

( b) frec:iuencv durations are chan2ed into volta2e.
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W'14:4FN:EC 403(1479)
COMMUNICATION ENGINEERING

Time : Three hours
Maximum Marks : 100
Answer FIVE questions, taking ANY TWO from Group A,
ANY TWO from Group B and ALL from Group C.

All parts of a quest ion (a, b, etc.) should
be answered at one place.
Answer should be brief and to-the-point and be supplemented
with neat sketches. Unnecessary long answers may
result in loss of marks.
Any missing or wrong data may be assumed suitably giving
proper justification.
Figures on the right~hand side margin indicate full marks.
Group A
1.

(a) State and explain Stoke's theorem and Helmholtz
3 +3
theorem.

(b) Deduce an expression for the magnetic field of a
circular current carrying loop using Biot-Savart law.

6

(c) In free space, B = Bm ej<•·1 • Mai-. Using Maxwell's
equations, show that
·

8

2.

(a) What are energy signal and power signal? State the
Parseval's theorems for. energy and power signals.

8

(b) Define auto-correlation of a signal. Prove that autocorrelation function R(t) occers for y = 0.

6

( c) Define joint cumulative distribution, probability density
and ergodicity.
3x 2
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(a) The parallel tuned circuit at the input of a radio receiver
is tuned to resonate at 120 MHz by a capacitor 25 pF.

spectral density:to be of height Nc/2 and bandwidth
2 W centred about carrier frequency f.,. Deduce an
expression for output signal-to-noise ratio when carrierto-noise is high.
JO

The Q factor of the circuit is JO. The channel
bandwidth ofthe receiver is limited to 10 kHz in the
audio Se<!tion. Calculate the effective noise appearing
at the input at room temperature at 290 "K. Given :
k .:a 1·38 X }Q- 23 J/K.

4.

6..

8

(b) Explain, with a circuit diagram, the generation of
AMDSB-SC signals.

6

(c) Discuss, with a circuit diagram, the working of a
foster-Seeley discriminator.

6

'.ri') Define joint entropy, conditional entropy and mutual

3x 2

infonnation.

(a) Explain the working of PWM modulator and

demodulator circuits with an appropriate diagram.

www.amiestudycircle.com

( h) Deduce the expression C = w Jog {I + SIN] bits/sec for
a Gaussian channel.

8

(.:.') A continuous signal is bandfimited to 5 kHz. The signal
is quantized in 8 levels of a PCM system with
probabilities0·2S,0·2,0·2, O·l, 0-1, 0·05, 0-05, 0-05.
Calculate the entropy and rate of information.

6

(a) Explain PSK and DPSK. Compare between the two.

6

6
7.

(h) Explain how PPM signals are generated from PAM
signals. How will you detect PPM signals?

6

( c) What are FDM and TDM ? Compare between the two.

8

'(h) Describe delta modulation systems. What are its

limitations ? How can they be overcome ?

6

(c) What is matched filter 1 Derive an expression for ils

5.

(a) Consider a sinusoidal signal with random phase
x(t) = A cos (2rc/J + 8,). where A andfc are constants
and 8r is random variable that is uniformly distributed
over the interval (- it, it), i.e.,

8,

O

Write short notes on the following:

4x5

(a) Automatic frequency control

( b) Equivalent noise bandwidth
(c) DPCM

l /2it

/er(8) = {

8

transfer function.

Group B

(d) LPC for speech signals.
otherwise

Group C

Determine auto~correlation function R_,( t) and power
spectral density sx<f).
5+ 5

'->.

Choose the correct answer for the following:

)0

X

2

( i) \jentity the incorrect statementirelation :
rd. te
av _ av _ ,Jv _
. 1
( a ) In sphenca
co-o ma s, V V == - :, + p-a + - a

I h) An unmodulated carrier of amplitude A,. and frequency,
/,,, and bandlimited white noise are summed and passed
through an ideal envelope detector. Assume noise

op

AMIE(I) STUDY CIRCLE, SECOND FLOOR, SULTAN TOWER, ROORKEE - 247667 (UTTARAKHAND)

29

p

at •

EMAIL: pcourses@hotmail.com Ph: (01332) 266328 Web: www.amiestudycircle.com

az '

AMIE Study Material & Admission Packages

AMIE(I) Study Circle, Roorkee

(v) Square law demodulator can be used to recover the
baseband signal when the modulated signal is

( b) Divergence of scalar is of no meaning.
(c)

(d)

Vx(A.xB)=-'B·(VxA)-A·{V)lB)
v x (v A)= v(vx A)+(vv x i)

(a) AM

(b) FM
(c) PM
(d) PCM

(ii) An electromagnetic field is said to no-1--existent or
not Maxwellian, ifit fails to satisfy M~weil 's iequatiom
and the wave equations derived from them. Which
one of the following fields in free space are not
Maxwellian?
(a) H

(vi) A Gaussian random variable, x, with probability
density function,J(x), satisfy, if
(A) j(x) is given as a function of mean and standard
deviation.

= cosx cosl06t ax

(B)

(h) E = 100 cos wt ax
(c) B = 0·4 sin 104

••·

f.

x

f (x) = L

(C) j(x) represents uncertainty around a signal in a
close form mathematical function.
Here
(a) only (A) is correct.

ta,

(d) D = ,~· 10~ sin ( 105

www.amiestudycircle.com

I Oy) a,

(iii) Which one of the following is the Parsevel 's theorem :

(h) (A) and (B) are correct.

1·7'

(c) (A) and {C) are correct.

(a) -J21r.t v(i)~dv(/)I dt

(d) {A), (B) and (C) are correct.

(vii) Quantizing noise occurs in
(c) v(at) < n- >(11 I a l)v<J / a)

(a) time division multiplex.

.
[,VCf)V"(f)df = J_Jv(t)] dt

(b) frequency division multiplex.

2

(d)

(c) pulse code modulation.

(d) pulse-width modulation.

(iv) The noise resulting from flow of currents in semiconductor junctions is called

(viii) Entropy gives

(a) thennal noise.

(a) amount ofinfonnation.

(b) shotnoise.

(b) rate of information.

( c) partition noise.

(c} measure <>funcertainty.

(d) flickernoise.

(d) probability of message.
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COMMUNICATION ENGINEERING

Time : Three hours
Maximum Marks : 100

Answer
ANY

questions, taking ANY TWO from Group A,
TWO from Group B and ALL from Group C.

FIVE

All parts of a question (a,b,etc.) should
be answered at one place.

Answer should be brief and to-the-point and be supplemented
with neat sketches. Unnecessary long answers may
result in loss of marks.
Any missing or wrong data may be assumed suitably giving

proper just(fication.
Figures on the right-hand side margin indicate full marks.
Group A
1.

(a) Write the Maxwell's equation in integral form and its

significance.

6

(b} Explain the significance of the tenn 'curl', 'gradient'
and 'divergence'.
3x2
(c) State and prove Ampere's circuital law.

2.

8

(a) What is the difference between a Fourier series and
Fourier transform ? If G( w) is the Fourier transform of
the signal g(t), then show that the Fourier transform of
g(t - t 0 ) is G(w)e-1"'.
2 +4
(b) State and prove sampling theorem. What is aliasing error
6 +2 + l
and state how this can be avoided.

( c) Explain stationary and non-stationary random processes.
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(b) Detennine whether the following function is cumulative
distribution function (CDF) ;

(a) Define the term 'noise figure'. Explain, with an

experimental arrangement, that how noise figure can
be determined experimentally.
1 +7

o for x <a
lforx>a

6

(c) Whal is Ergodic process and how it differs from
Gaussian process ?
3+3

(c) Prove that the expression for overall spectral noise
figure of a multistage amplifier is
F2 -l

F;-1

A1

A1 A2

6.

~-1
+ ....
A1 A2 A3

(a) Define uncertainty and entropy. Show that the entropy
H('f,,) of a discrete memoryless source is bounded by

F=F;+--+--+ .

4.

6

Fx(x) = { l / 2[(x /a)+ I] for --a~ x :s; a

(b) An amplifier operating on a frequency range from

18 Ml lz to 20 MHz has a l OkQ input resistance. Find
the nns noise voltage at the input to this amplifier, if the
ambient temperature is 17 °c.

www.amiestudycircle.com

0 s 1/('f,,) :s; 108:? K

where K is the radix (number of symbols of the alphabet
of the source).
4 +6

where A 1, A 2 .... are the gain of the amplifiers and
F,, F 2, •••• are the noise figure of each amplifier,
respectively.

6

(a) Explain, with a neat schematic, the operation ofDSBSC
amplitude modulation technique.

6

(b) Explain, with a block diagram, the transmission and

reception of delta modulation system. What is adaptive
delta modulation and mention its advantage over delta
modulation.
8+2

( b) Explain the quantization error and derive an expression

7.

for maximum signal-to-noise ratio in PCM system that
uses linear quanti:zation.
2 +6
(c) The pulse rate in a Delta modulation system is
56,000 per sec. The input signal is 5 cos (21t 1000 t}+
2 cos (2n 2000 t) volt. Find the minimum value of step
size which will avoid slope overload distortion. What
wou Id be the disadvantages of choosing a value of larger
than the minimum ?

(a) State and prove Parseval's theorem for energy signals.
2+6
( b) Make a comparison between energy spectral density
function and r.ower spectral density function.
4
(c) figure I shows a low-pass RC network. For this
network or system, find the output or response, if the
input signal is x(t) =e-11Rc:

.t(t)

6

Group B

(a) Define Cumulative Distribution Function (CDF) imd
Probability Density function (PDF). Derive the relationship between CDF and PDF.
4 +4

0
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Write short notes on any two of the following:

2

X

(iv) The auto-correlation function x(t) =v sin wl is given by

JO

{a) Optimum terminal filters

(a) (1i2) V 2 COS

{h) LPC for speech signal

(b) V 2 cos wt

(c) Log PCM

(c) 2V2

(d) SNR in envelope detector

(d) V 2 cos2 wt
(v)

Group C
9.

www.amiestudycircle.com

Choose the correct answer for the following :

10 X 2

COS

WI

WI

An FM signal, with modulation index m1, is passed
through a frequency doubler. The wave in the output
of the doubler will have modulation index of
(a) 2m1

(1) The channel capacity of a band limited Gaussian

channel is given by

(b) m,

= B log2 [I + (S/N)]
(b) C = B log 2 (SIN)
(c) C = (1/B) log 2 (S/N)
(d) C = (1/B) log2 (1 + SIN)

(c) m/2

I

(a) C

(d) 4 "',
(vi) Probability density function of thermal noise is
(a)
(b)
(c)
(d)

(ii) The orthogonal signals S1(t) and Si(t) satisfy the

following relation :
(a)

I:

(b)

s:S (t)·S (t)

(c)

S1(l)·S2 (t) dt =0
1

2

Binomial.
Gaussian.
Poisson.
an error function.

(vii) If x and y are two independent Gaussian random

variables, each with average value zero and with
variance cr2, the joint density function is defined as

dt = 1

r

(a) f(x, y) =f(x) + /(v)
(b) f(x,y) == f(x) ·f(y)

S1(t)·S2 (t) dt =oc

(c) f(x, y)

(d) None of the three above.

(d) f(x, y)

( iii) Entropy of two equiprobable messages is

= f(x) --f(y)
=/(x)//(J;)

(viii) The shot noise current in a diode is proportional lo

(a) 0

(a)

(b) 1/4

,Jn

(b) B

(c) 1

(c) 1/B

(d) 4

(d) LF
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COMMUNICATION ENGINEERING

Time : Three hours
Maximum Marks : JOO
Answer

FIVE questions, taking ANY TWO from Group
ANY TWO from Group B and ALL from Group C.

A,

All parts of a question ( a, b, etc. ) should
be answered at one place.
Answer should be brief and to-the-point and be supplemented
with neat sketches. Unnecessary long answers may
result in loss of marks.
Any missing or wrong data may be assumed suitably giving
proper justification.
Figures on the right-hand side margin indicate full marks.
Group A

1.

(a) State and prove the Gauss's theorem. Explain why it
is called the divergence theorem.
I0
(b) Write Maxwell's equation in free space for the time
varying fields both in differential and integral fonn.
Why are these equations not completely symmetrical? 10

2.

(a) Show that x* (co) =X(-co) is the necessary and
sufficient condition for x ( t ) to be real for both

periodic and aperiodic cases.

I0

( b) What is the difference between en_ergy and power
spectral densities? Prove that multiplication ofa signal
by a sinusoidal functioo offi-equency, mc, shifts its power
density spectrum by ro '".· What happens to energ_v
density in such a case ?
I0
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(a) What is noise figure? Explain a method for

measurement of noise figure of a network. Arrange in
proper order the three amplifiers.

(c) What is the signmcance of Shannon limit'? Can it be
increased for a channel ?

10

4

(b) Explain the spectral properties of shot noise and

thermal noise.

6.

5

information with probabilities p 1 =0· 1, p 2 =0·2,
P3 =0·3 andp4 ""0·4 ' Find the entropy of the system.
What is the percentage of maximum possible
average information for 4-symbol source being
generated by this source ?
10

(c) What is suppressed carrier and how does it differ

from ovennodulation in AM ? How can you detect
A, B and C whose gain, noise figure and relay
characteristics, respectively are (10, 5), (5, 5) and (2, 3).

4.

5

(a) What is single sideband amplitude modulation
technique ? Give its merits and demerits. Also, draw
and explain the circuit for generating AM-SC using
balanced modulation and SSB modulation.
lO

(b) What is binary symmetric channel? How does it

(c) Cascading of channels reduce the overall channel

5

capacity. Justify this statement.

How is narrow band FM converted to wideband FM
to achieve desired carrier frequency as well as
deviation ? What is meant by modulation index in
FM?
10

7.

Group B

{a) What is quanti7Ation error? How does it depend upon
the step size ? Explain adaptive delta modulation
technique showing how it overcomes the difficulties
encountered when .the modulating signal amplitude
swing is large.
10
(b) Differentiate between the following:

(a) Explain the terms H(Y,x)andH(X,Y)usingthe equation:

3 + 3 +4

( i) Bit interleaving and word interleaving

1,x' n == H,n- H,Y,x> == H (Xl- H cx1n
Prove that I ex, Y > is always positive.

5

compare with a binary erase channel ?

( b) Explain the principle of Armstrong FM generation.

5.

(a) What is entropy? A quaternary source generates

(ii) Cross talk and inter-symbol interference
8

(iii) Non-return to zero and return to zero line codes.

( b) Why does the channel capacity

8.

not become infinite as bandwidth, w, is increased to
infinity?

(a)· What do you mean by optimum filter? Derive its
transfer function.
lO
( h) 24 telephon.e channels, each band limited to 3 .4 kHz,
are to be time division multiplexed by using PCM.
Calculate the transmission bandwidth of the PCM
system for 128 quantization levels and an 8 kHz
sampling frequency.
10

8
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(v) An angle modulated signal is given by
s ( t) =cos21t (2 x 106 t + 30 sin 150 t + 40 cos I50 I)
The maximum frequency and phase deviations of
s (t) are

Group C

9.

Choose the correct answer for the following :
(1)

www.amiestudycircle.com

IOx 2

The spectrum of the white noise and an impulse
function is similar in following respect :

(a) 10·5 kHz, 1401t rad

(a) Both have similar magnitude spectrum.

(b) 6 kHz, 801t rad

( b) Both have similar phase spectrum.

(c) 10·5 kHz, lOOx rad

( c) Both have similar magnitude an~ phase spectrum.

(d) 7·5 kHz, I001t rad
(vi) A PAM signal can be detected by using

(d) They have nothing similar.

(a) an ADC.

(ii) An AM wave is given by eAM = 10 ( I + 0·4 cos 103 t +
•
0 ·3 cos IO4 t) coslO6 I. The percentage modulation

( b) an integrator.

of the envelope is

- ( c) a band-pass filter.

(a) 40

(d) a high-pass filter.

(b) 50

(vii) The main disadvantage of PCM is

(c) 30

(a) large bandwidth.

(d) 70

(b) large power.

(ii,) A DSB-SC signal can be demodulated using

(c) complex circuitry.

(a) a low pass filter.

(d) quantization noise.

( b) a synchronous detector.

(viil)The number of bits per sample in a PCM system is
· increased from 8.to 16. The bandwidth of the system
will increase

( c) a phase shift discriminator.

(d) an envelope detector.

(iv) The modulating frequency in frequency modulation is
increased from l OkHz to 20 kHz. The bandwidth is

(a) 8 times.

(b) 2times.

(a) doubled.

(b) halved.

(c) 1/2 times.

(c) increased by IOkHz.

(d)

i8 times.

(d) increased tremendously.
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COMMUNICATION ENGINEERING
1ime : Three hours
Maximum Marks : JOO
Answer FIVE questions, taking ANY TWO from Group A,
ANY TWO from Groap B and ALL from Groap c.
All parts of a question (a,b,etc.) should
be answered at one place.
Answer should be brief and to-the-point and be supplemented
with neat sketches. Unnecessary long answers may
result in loss of marks.
Any missing or wmng data may be assumed suitably giving
proper justification.

Figures on the right-hand side margin indicate full marks.
Groap A

I.

(a) Show that curl of divergence is always zero.

4

(b) Show that Ampere's law is not consistent with the
time varying equation of continuity. What do you
mean by displacement current?
6
(c) Two parallel planes of infinite extent in the X and
Y directions and separated by a distance d in the Z
direction have a potential difference applied
between them. Using Laplace's equation, find the
potential distribution and electric field strength in
10
the region between the plates.
2.

(a) Show that, for an even function, alJ the sine terms
in the trigonometric Fourier series vanish.

4

( T111'110ver)
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(b) Prove that the ,mtocr,rrelatioo functi,m is ro,:r:,
transform pair oftfi<: r,ower spet::tra! den,;1ly.

(b) Describe DSB/SC transmission system.

r

6

(PSD) S1 (ro) =NI A2 as shown in Fig. l :
Sg
_ _...___ NIA 2

= A cos (oV + 0)

where 8 is a random variable, uniformly distributed.
in the range (0, 1t), is a wide sense stationary
process. Find its autocorrelation function.
10

3.

(a) Distinguish between white and coloured channel
noise. In what environment the channel noise may
not be Gaussian ?

Fig. 1
Determine the PSD and the mean square value of
its derivative g(t) = dgldt.
12

4

6.

(a) Draw a neat circuit diagram of an envelope detector
for AM and explain its working. Is the design
constrained by message bandwidth ? If yes, then
how?

6

source where one of the symbols occur with
probability p. For what value ofp, the entropy is
maximum ? Derive an expression to support the
answer.

6

(c) A zero memory source emits six messages with the
probabilities0·30, 0·25, 0·15, 0·12,0·lOand 0·08.
What is the amount of information contained in
the source_ ? What is the entropy of the source ? 12
?'.

(c) For 8-bit PCM, determine the output signal to

quantization noise ratio for a Gaussian baseband
signal, m(t), in terms of its amplitude ranging from
-AtoAvolt.

8

(a) Sketch the digital communication using PSK modu-

lation for high frequency sine and cosine carriers,
respectively.

4

(b) Compare DM with PCM for SNR viewpoint.

6

(c) What are (i) µ-law and (ii) A-law characteristics ? What is the advantage and application of

Group B
(a) When is a transmission said to be distortionless ?
( 2 )

5

6

can demodulate FM signal.

S' 16:4 fl>i :EC403 (1479)

3

(b) Derive an expression for the entropy of a binary

(b) What is a phase locked loop ? Show that the PLL

5.

(a) DefineequivocationH(X/f) ofXwithrespectto Y.

How does it relate with H(YIX) ?

(c) Derive the equation C = B log (l + SNR), where
SNR is signal-to-noise ratio and B, the bandwidth
for channel of maximum transmission at rate C

bits/sec.

2ru3

-21tB

(b) Explain the operations ofan optimum M-ary receiver
10
with the help of a suitable diagram.

4.

4

(c) A power signal, g(t), has a power spectral density

(c) Show that the random process.
x(t)

www.amiestudycircle.com
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8.

these laws ? Will they be useful for uncorrelated
signal ? Give reasons.

6

(d) Determine the maximum rate at which a 3 kHz
channel can transmit binary signals. When signalto-noise ratio is 3 dB ?

4

(iii) ·n,e 111,iximum data rate of a noisy channel, whose
haudwidth is 3 kHz and whose signaUo-noise ratio
isJOdR.is
(a) 15000 bps

(b) 20000bps
(c) 25000 bps
{cl) 30000 bps

(a) State and explain (i) Nyquist's first criterion for zero
ISI (inter symbol interference) and (ii) Nyquist's
second criterion for zero ISI.
4+4

(b) What do you mean by a matched filter? Derive an
expression for transfer function of matched filter.

4

(c) Compare minimum bandwidth requirement in PSK.
system with respect to FSK. system for binary data
transmission. How can the PSK. use non-coherent
receiver? Derive the respective expressions used
in the comparison.
·

Choose the correct answer for the following :

(,') If/(t) =- / (t + T/l), where T0 is time

(b) magnetic interference.
8

period, then
(a) 33 %

(b) 50%
(c) 67 %
(d) 100%

(a) all odd hannonics vanish.
(b) only doul?ly even harmonics vanish.
(c) all even harmonics vanish.
(d) the constant term vanishes.

(vi) The largest value of information appears for the
units of information is

(ii) The Fomier transform of 6(t) is

(a) bits

6(w)
1
2m(w)
1/w2

S'16:4 FN:BC403 (1479)

(c) cross talk.
(d) number of repeaters needed.
(v) For single tone amplitude modulation, the envelope
detector is distortion-free when the maximum
modulation is

10 >< 2

in the trigonometric Fomier series for/(t)

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

(iv) A twisted pair consists of two insulate~ C''l"ljlper
wires typically of 1 mm thick. The wires are twisted
together in a helical form. The purpose of twisting
the wires is to reduce

(a) electrical interference from similar pairs closeby.

Groap.C
9.

www.amiestudycircle.com

(b) nats
(c) digits
(cl) hexi1y
( 4 )
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(vii) In order to detect binary I represented by 2 V, the
minimum threshold distance of the dett~tor output
should be equal to

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

1

2

2·5
cannot be estimated.

(vii,) Poisson's equation states that

(a)

v2 v=O

(b) V·D=p

(ix)

(c)

fv V·DdV=t D·da

(d)

v2v = -p/ e

V·(a V b) is equal to
(a) a Vb + bVa
2

(b) Va· Vb + a V b
2

(c) Va · V b + b V a
2

(d) a V b
(x)

For narrow band FM, the minimum bandwidth of
an FM carrier is approximately equal to K. f.,
for message frequency/.,, where K is equal to
(a) 1/2
(b) i
(c) 3
(d) 1/3

S'l6:4FN:EC403 (1479)
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Time : Three hours
Maximum Marks : J 00
Answer FIVE questions, taking ANY TWO from Group A,
ANY TWO from Group B and ALL from Group C.
All parts of a question (a,b,etc.) should
be answered at one place.
Answer should be brief and to-the-point and be supplemented
with neat sketches. Unnecessary long answers may
result in loss of marks.
Any missing or wrong data may be assumed suitably giving
proper justification.
Figures on the right-hand side margin indicate full marks.
Group A
1.

(a) Derive Ampere's law using the concept of magnetic

vector potential.

6

( b) Derive an expression for the magnetic field of a circular

current carrying loop using Biot-Savart law.

6

(c) Write Maxwell's equation in free space for the time
varying fields both in differential and integral form. Also
write down significance ofMaxwell 's equation.
6+2

2.

(a) Write the difference between Fourier transform and

Laplace transform. Explain the time shifting and
frequency shifting properties of Fourier transform. 2 + 6
(b) A signal/(t) has energy E. Calculate the energy of the

signal.

4
( Turn Over)
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(c) Determine the Fourier transform of the signal
x(t) = tcosAt.

3.

www.amiestudycircle.com

(a) In a binary PCM if 'O' occur with probability { and

6.

'1' occur with probability equal to l; then calculate
the amount of information carried b/cach bi nit.

8

(a) With a neat circuit explain the operation of"suppresscd

carrier single side Band (SC-SSB)" method for
generation ofAM signal.

(b) Explain the quantization error and derive an expression
for maximum signal to noise ratio in PCM system that
uses linear quantization.
2+6

8

(b) An AM transmitter radiates 9 K-watts of power

when the carrier is unmodulated and 10· 125. K-watts
when the carrier is sinusoidally modulated. Find
the modulation index. Now if anolher sine wave
corresponding to 40 percent modulation is transmitted
simultaneously, then calculate the total radiated power.
(c) Explain the Armstrong method for the generation of
wideband F.M.

4.

(c) Explain with a schematic block diagram of a transmitter
and receiver of a differential pulse code modulation
(DPCM) system.

7.

6

(ii) Eye pattern.

H(X, Y)=H(XIY)+H(Y)

"

4

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

Matched Filter
Channel capacity
LPC for speech signal
Non return to zero and return to zero line codes.

Group C
9.

6

10

X

2

(a) Binomial
( b) Gaussian

2

(c) Find the constant K for the density function/(x) = Kx ;
for (0 < x < 2) and zero else where. Also compute
p(l<x<2).

Choose the correct answer for the following :
(i) Probability density function of thermal noise is

( b) What is Ergodic process and how it differs from
Gaussian process ?
3+3

( 2 )

4x5

8. / Write short notes on the following :

6

(a) Explain variance and standard deviation of a random
variable.

W'l6 :4FN:EC 403 (1479)

6

(c) Verify the following expression :

Group B

5.

4+4

(i) Inter symbol Interference

(b) What is the importance of 'noise figure'? Describe a

(c) Find the overall noise figure of a three stage cascaded
amplifier, each stage having a power gain of 10 dB and
noise figure of 6 dB.

2+4

coding.
( b) Explain the followings :

6

6

<J) What is line coding? Write down the properties ofline
l

(a) Explain delta modulation technique. Mention its
advantage and disadvantages. How the drawback
of delta modulation can overcome in adaptive delta
modulation technique.
4 +2 +4

method for the determination of noise figure.

6

(c) Poisson
( d) an error function

8

W'l6 :4 FN:EC 403 (1479)

( Continued)

45

( 3 )

( Turn Over)

AMIE Study Material & Admission Packages

AMIE(I) Study Circle, Roorkee

(ii) If random variables x andy are independent then

3.
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(vii) Entropy is basically a measure of:

(a) f (x, y) = /i(x) · fi(y)
(b) F (x, y) = Fi(x) F 2(y)

(a) rate of information

(c) E (XY) = µxµy
( d) all the above

( c) probability of information

( b) average information

( d) disorder of information.

(iii) Thermal noise power is proportional to :

(a)

( viii) A carrier voltage of unmodulated carrier power I kW

.[B

on being amplitude modulated by an audio sinusoidal
voltage to a depth of 100% has total modulated
carrier power of:

(b) B

(c) B 2
(d) 1/B2

(a) 1.25 kW
(b) 1.5 kW

(iv) The auto-correlation of a function x(t) is defined as:

1

4.

(c) 1.8 kW

fT

(a) R(to)= rJo x(t)·x(t+t0 )dt.

(d) 2 kW

1(

(ix) The following circuit can not demodulate SSB :

(b) R(to)=TJo x(t)·x(t-t0 )dt.

(a) balanced modulator

1(

(c) R(to) = T

(b) BFO

Jo x{t -t0 ) · x(t + t0 )dt.

( c) phase discriminator

1 J+T
(d) R(to)=T -Tx(t-to)·x(t+to)·dt.

( d) product detector.

(x)

( v) De-emphasis circuit is used :

(a) after modulation

s.

The following requirement must be met for fast
communication :

(a) high channel capacity

( b) before modulation
( c) before detection
( d) after detection

( b) high SIN ratio

(c) large bandwidth

( vi) The effect of noise in a communication system is most

( d) none of these

adverse with reference to :
(a) channel
(b) encoder

(c) source
(d) receiver
W'16
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