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Candidates should attempt SIX guestions; selecting TW O guestions from Part A. ONE fro E,
ONE from Part C aid TWO from Part . The number of marks carried by tack question jgdicRgd
at the end of the question. Answers must he written in English. Assum e suitabhle data, if es and
indicate the same clearly.

FPART A

1 {a) State and explan Reciprocity and Compensation theorems. Find the nt flowing in the
resistor Fa of the network shown in Fig 1. If aresistance of sdpinserted in series with
Ey, find, using comnpensation theorern, the current that wall thipugh By,
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10
1 heing input supply woltage R and C are always

(hy Fig. 2 shows a phase shifhin .
adjusted zo that the magnihgfle ei®otal impedance 13 2500 ohms. The supply frequency
1z 5,000 Hz. Determine of B and C which wall produce a phase shift of 30°
between Vi and WV D% ead with respect toV,7

ol
.:l ¢ :;g T"'n

voltage wath a truncated-ramp waveform as shown in Fig 3 15 applied to circut,
comprising B=1 0 and C =102 F in series.

10

The rige time ty = 2 sec. The initial charge on the capacitor 15 zero. Find the ocurrent (t) in the
Circuit,

12




(a)

(b

(c)

(a)

(b}

(c)

1) What do you understand by ‘Complex Frequency’ Give 1tz physical significance.

{11} Define Transform impedance and Transform admittance for a 2-terminal element
Ohtain their expressons for (1) an inductor, and (20 a capacitor

1a
Find the Dniving point impedance Z03) for the network shown in Fig 4.

14 52
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0— 12, 4
Drerive expressions for the V-Parameters in terms of & B, C, D p etdhs of a 2-terminal
par (4-termnal) network. Two network have general & B, C, D par as follows:
———— Nebwork | N ¢

A 1.5

B 1142

C 0.25 sigmens

D 15

If two networks are connected with thiffr 1
tnatriz ofthe resulting network,

d outputsin parallels, ohtain the admittance

(1) State properties of Huggtr

(11)  What do you tean Transmission?
Cive an example B e the concept.
10
Find the first an d aner forms of LC networks realizing the impedance function.
SRSt 49
SO s
10

two wingding transformer (mutually coupled circut), equations relating the terminal
s and hranch currents are given hy

v = (R + L p)i — Mpi,
Vy = '[Rﬁ sz:'iz — Mipi)

where p 1% the differential operator. Ee-atrange the above equations in appropriate cause-
effect form to obtain the single-flow graph as shown 1n Fig 5.




(a)

(b}

(c)

(a)

(c)
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L Fig 5.

Using Mason’s Gain-Formula, prove thati, 1z given by
'[Rz + LzP)"l_fV@"z
Z 2
4 (*‘51’52 - M )"‘ (Rly+ Bly) P+ R

31=

PART 2

A small, 1zolated conducting sphere of radius “a’ 15 charged
this sphere and concentric with it 12 a conducting shell w
inner radius of the shell 1s *b” and outer radius 15 *c”.
Crauss” Law, find and plot & and potential V" eve
distance from the centre of sphere.

b+ coulombs, Surrounding
b2 ®es o net charge. The
cogucting space 15 air. Using
cf0l U= t=co, where 113 the radial

(12)
Drenve the equation of continuity for curre
- &
T ojeeme
&
12
where pisthe charge dengt
(1) Determineif ctor
F=ri
can repre agnetic field B.
{11) 1nWhe @pn depth of penetration 1o copper & 10,000 MHz. resistiwity of copper is
“ ohm-cm.
1z
from Faraday’s law of induction, show, with umal notations, that for time varying
ds
= = 0af
Vel =—0
&

12

Obtan the three dimensional wave equations for an shsorbing medium assumed to be both
magnetically and electrically homogeneous and isotropic. The charge density in the field may
be assumed to be zero.

Hence determine the wave-equation 1fthe fiel d 13 varying harmonically with time.
12

The electric field of a uniform plane wave propagating in the positive Z-direction 15 given by




(a)

(b}

(c)

(a)

(b}

(c)

F=F, cos(wt - Bz )i, + Eysin(wt - ﬁz)i},
where E 15 a constant Find
(1) the corresponding magnetic field H, and
(1) the Poynting Vector
Ewraluate the Poynting Vector if Eo = 10 Wim
12

PART &

What do you understand by Electromc Polanzation, loin Polanzation
Folarization of dielectrics ¥ What 1s electnic susceptibility of a dielectnc?
relative pertmith ity ?

tational
Wt related to

12

Differentiate bhetween Ferromagnetism  and  Ferrimagne Giga characteristics  and
applications of Ferromagnetic and Ferri-magnetic matenial

their properties.

woltage senstivity of 0.055 V-miN 13
te the woltage output. If the permittivwity of the
Eensitivity.

12
Explain the phenomenon of Flezo-electricity. Nzcgczutlccmc matentals and give
m

A piezo-electric orystal having athickness gl 2
subjected to apressure of 1.25 MN/m? C
material is 40.6 = 10" Fim, calculatey

12

Explain, with reference to theory, the difference between conductors, insulators

and semi conductors.
The followang datais conductor:
Fermi energy = §
IMobility of elec 794 % 107 m® volt™ set™
Mumhber oeonduc electrons per m® =538 x 10%
Calcul ¢
i} ation time
Fesistivity of conductor
Welocity of electron with the Fermi energy.
e=16z107"C andm=91x10"" kg

12

What 15 super conductiwity? How 15 it affected by (1) Frequency, (1) Magnetic field? Give
some applications of super conductivity.

12

What are n-type and p-type semi conductors? Explain the hehawiour of a p-n junction under
forward and reverse bias conditions.

12




10.

(a)

(b}

(a)

PART D

Explain the different types of emors that may occur in measurements. The resistance of an
unknown resistor 15 determmined by a Wheat-stone hridge. The solution for the unlcnown
resistance 15 stated as

Rt
R

The limmting values of various resistances are

Ry =50000+ 1%, Ry=6al300+ 1%, Bz=100% 0.5%.

R, =

Calculate (1) the nominal walue of the unknown resistance, (1) its limiting 111 efit,
and (111) its limiting error in ohms.
10
The ants of an Anderson’s bridge are as follows:
Arm AP an unlmown impedance (R, Ly) in senes with a non-1nducty 1stor 1.
Arm BC ;A non-inductive resistor Bz = 100 £ 4
Arm CD o A non-inductive resistor By = 150
Arm DA A nonanductive resistor Bz 20
Arm DE . A variable non-inductive resifor
Arm EC: A lossless capacitor C = Q&F.
AC supply 15 connected across A and etector 15 connected between B and E.
Deduce conditions ofbalance an cmege Y and Ly under baance conditions when r
rp=40andr=22
12
Describe the Wien-he £ for measuring unknown frequencies in the andio range.
What are the oth li c A ons ofthis bridge?
10
(1) Cige the p le of electrostatic focussing in a CRO.
{11} ' ISW from the Lissgous patterns appeanng on the screen of a C RO, the
d frequency of an unknown signal can be determined.
1z
1 the principle of action of a capacitive displacement transducer hawing linear
acteristic. What are the disadvantages and uses of capacitive transducers?
10

A strain gauge having a resistance of 120 £ and a gauge factor of 2 15 connected in series
with aballast resistance of 120 D across al2 V supply. Calculate the difference between the
output wvoltage (woltage across the strain gange) with no stress applied and with a stress of 140
MMN/m*. The modulus of el asticity of the member undergoing strain is 200 GN/m®,

1a
What 15 telemetry? Explain the principle of Position Telemetering systems.
1a




(b} Explain the pnnople of worling of a Magnetic Tape Eecorder, What are its basc
components and their functions.

12

() Explain with the help of a functional hlock diagram, the principle of operation of a Digital
frequency meter.
10
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Time Allowed: Three Hours Maximum MMarks: 200
Candidates should attempt FIVE questions in all, choosing at least ONE from each sect The
number of marlks carried by each gquestion is indicated at the end of the questions. Answ usRge

written in English. Assume suitable data, if necessary and indicate the same clearly.

SECTION A Q
1 {a) Dustinguish between the rules related to function sub-programs and s ' Prograrms.

(b} Write a statement function defining

DIVIDE(x, y) = —%
x-y

and use this function to compute

=J;+5
e

12

(c) U 3 FORTEAN program to read a four digit positive integer number and to find the sum
thvtour digits. For example, for the number 7035, thesumi1s 7+ 0+ 3+ 5=15

14

2. Write a complete FORTEAN program to solve the following equations using Ganss Seidel
iterative procedure.

Sm-in+fin =12
In+8x+2x =28
fx+2x,+4%n=14

(b} The percentage efficiency of a transformer 15 given by




(a)

(b}

(c)

(a)

(c)

(a)

(b}

= xscos & <100

Fcosd+ Wl+xgﬁf;

for a & K'VA transformer, Wi = 60 watts and W, = 50 watts. Write a FORTEAN program hy

which transformer efficiency can be obtaned forz=0to 1.2 in step of 0.1 when cos B varies
from 0.7 to 0.9 1n step of0.05. The results are to be printed neatly using proper formats.

20

SECTION B

A 220 W D.C. shunt motor takes 22 4 at rated woltage and runs at 1000
resistance 13 10002 and armature circuit resistance 13 0102 Compute the
reststance required 1n the armature circuit to reduce the speed to 200 rpm

(1) the load torque 15 proportional to speed

(11)  theload torque vanes as the square of the speed

¢ 10
Twoidentical D.C. machines when tested by Hoplinso d oive foll owing test results:
Field currents are 2.5 & and 2 & Line woltage 15 22007, Lirf current including hoth the field
currents 15 10 A, Motor armature current 1s 73 £ te resistance of each tnachine s
0.0502,
Calculate the efficency of both the machar

20

Explain the working of a transfo ayg 1odd and loaded conditions.
10

AI0EVA 440W, 50 H ator has the following O .C.C.

Pieid cusrent

(amp.} 15 3¢ 56 &8 110 159
Terminal

1% S0 40 560 ) 685

ero pl load applied, an excitation of 14 A produced atermina voltage of 500
arcuit, 44 excitation was required to circulate full load current. Using MILMF
d determine the full load percentage regulation for 0.8 p.f lagging and 0.8 p.f leading.

20

en a three phase supply 13 given to a three phase winding a rotating magnetic field of
constant amplitade will be produced. Justify the ahove staternent.

8
Explain howthe parameters of 3 phase induction motor can be obtaned from the test results
12

& hydro electric station has to operate with a mean head of 50 m. It tnalkes use of water
collected over a catchment area of 200 km® over which the average annual rainfall iz 420 cm
with a 30% loss due to evaporation. Assuming the turbine efficiency as 85% and the
alternator efficiency as 80% calculate the average power that can he generated.

With aneat diagram explain the worlang of induction type directional over-current relay.




15

{c) For a power systemn consisting of N thenmal power plants;, induding transmission lass, denive
economic dispatch policy.

10

SECTION &

{a) Tze block diagram reduction methods to obtain the equivalent transfer function from Bto C

+-C

& e O
T o e .O

SN

14
(hy Sketch the under-damped time response of second@order€gontrol system to a step input
Define delay titne, rise tune, peals titne, peal ov U g time and steady state error.
12
(c) An openloop transfer function of unity fee Lo sEtn 12 given by,
F(s) = —2>s
s [5‘ + 2)
Determine damping factor, etratural frequency, damped natural frequency and time

response for aunit step 1

14

(&) By means of ton, detertmine the stability of the systems represented by the
following chara if@equations. Wherever necessary find the number of roots 1n the night
half ofsplagne an inaginary axs.

(1) '+ W05t + 165+ 10=10

+ 5t + ottt asra=0

vot¥at stahility critena and investigate the stability of the closed-loop system with the
in g open-loop transfer fanction

P [s + 3:1
Fls)H(s)=—r—F
() () -2
by drawing MNyguist plot Wherever the Nyguist plot crosses the real or imaginary ams,
determine the frequency and the intercept walue.

(b}

24

SECTION B

{a) Drraw the V-1 characteristic of Tunnel diode. Briefly describe the mechanism of junction

breal: dowrn.
10




{h} In the Schrmitt tngger circuit shown assume that at t =0, WV, = 0 wolt and V= 5 volts.

qdR kK v
!—_mm ......... _,....,-,.I.- d o -
L =V B
I - IR
~ £2R V= + 5w
V., = Gwolt
For this circuit to operate as a square wave generator. Find the d.c. wolt N proper
sign.
15 5
(c) In the self bias circwit shown, asilicon trans stor 15 used with = 50, WAV V., =18V
and Be=43 ki Itis desired to establish a quiescent point = l.fn‘m Veg=10Vand a &

stahility factor of 5 =4 Find B, By and R

FyyTy
N

R
TENYTr

(&) The paratneters of the ' i1 the creutt shown by, = 50, by = 11O by, =h,, =10

thd (1) mid-band gain (11) the value of Cy, necessary to give alower 3 dB frequency of 20 He 3
{111) the value of Oy, necessary to ensure less than 10%% tilt for a 100 Hz square wave input.

1é
{h} A two stage FET oscill ator uses the phase shifting network as shown helow.




10.

. 1
1
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Briefly describe E.5., J-E, D-type and T-type flip-flops.

(a)

(b}
(c)

12

Defining selectivity, sensitivity and fidelity of the receiver descnibe briefly the operation of
an & M. super-heterodyne recetver with relevant block diagram. In what essential details
would an F M. receiver differ from the abowe?

Explain how S5B signal s are detected.

Explain the principle of multiplezang Compare time division multiplex eqUEnCY

diwsion multiplexing,
O )
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