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Time Allowed: Three Hours Maximum MMarks: 200
Candidates should attempt SIX guestions, sdecting TWO guestions
from Part A, ONE from part B, ONE from Pair C, and
TWO from Part D.

PART A

1. {a) State and explain (1) Thevenin’s theorem and (11) Norton’s theorem.
10
(b} Dretermine the current 1(t) in the circuit of F1g 1 using EOTELL.
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{c) A wvoltage of pulse 10V ma wiec duration 15 applied to the RC network shown in

Fig 2 Determine the curtgn® 0w 1tz variation with time.
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W3 .{;D gt
) -;:E:;EZFEE:E ()
10
2. {a) t X th essary condibions for anetwork funchion to be a driving point function.
8
the network shown in Fig. 3, determine the transfer admittance ¥
216
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{c) Two two-port networks hawing parameters &, By, Cq, Dy and &3 Bg, Ca Dy respectively are
connected in cascade. Determine the parameters of the owverall network.




(a)

(b}

(c)

(a)

(b}

(c)

(b}

(c)

Explain dearly the following
1) Foles and zeros of anetwork function

{11} Frequency response of a network

fi
The driving point impedance function ofa networl is given as
zl[s:l= [s+1j[s+3j[s+5j
sl[s+2)|[s+4)|[s+ﬁ)
Determune the Foster first form of realization of the networle
10

State and explan Masons™ gain formula for signal flow graphs. Figd sho % didgram of
a Feedback Control system. Obtain an expression for the dosed loo gtion of the
systemn using signal flow graph ofthe system. 0
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Find the work involved 1n m gy agarge of 1 coulomb from (6, 8, —100to (3, 4, —5) along a
single strai ght line in the fi
E=-x3,+ya, -, \

1a
The volume cha@

3

ity distrihution in a device is given hy p = 2 p, sech wia tanh xfa

Dretertnit expresaon for voltage using Poission’s
Equati meE=o0asxtemand V=oatx =0
18
eem.f developed about the path r=0.5, z=0att=01f
a

B= 01T sin 377t
Starting from first pnnciple, denve Mazwells equations in integral form Write these
equations in different form.
1z
Denve an expression for Poynting vector and explain its significance.
ld

Find the velocity at which a sinusoidal signal of 10° radisec travels down a line for which L =
0.4 pHim and =40 pFfm. Assume the line to be lozsless. Derive any formulaused.




(a)

(b}

(c)

(a)

(b

(c)

(a)

(b}

(a)

(b}

FART &

Explain the phenomena of (1) Ferro-electricity and (i) Piezo-electricity. Give examples of
taterials which exhibit these characteristics.

10

Exzplain the basiz on which solid matenals are classified as conductors, insulators and
semiconductors Differentiate these matenals with reference to Energy Band Theory,

What are artificial dielectrics? Denve an expression for the relative permiiviWgof s¥ch a
material.

1d
Dufferentiate between anti-ferromagnetism, ferromagnetism and fﬂﬂ%ism.
12

Explain what 1z Hall effect, Denve an expression for Hall v@ *
12

Four micrograms of antimony are thoroughly 1 ten form with 100 gm of pure
germanium, and antimony atoms substitute foffs urm atoms uniformly throughout the
solid material. Find (1) the density of antim t the density of donated electrons (1i1)
the conductivity 1f electron mobility 15 36 : -sec for the cariers. Assutne density of

Ce =546 gmiem®, Atomic weight of M2 1. Fh. The electron carnes acharge of 1.6 x
107 Ch.

12

ART I
Explain the natu@:n s faced while measuning very low wvaued and very high walued

resistors.

&
Inate akﬁite sample at 20kv 50Hz by a Schenng bndge having a standard capacitor
of . Wance was obtained with a capacitance of 0.35 WF in parallel wath a non-
111 Wt sistance of 318 ohms, the non-inductive resistance in the remaining anm of the

being 130 ohins. Deterrmine the capacitance, the p £ and equivalent series resistance of
cimen. Denve any formula used. Indicate the precantions to be observed for avoiding
rs.

al
Explain wath the help of a hasic diagram how vou measure Q) of a coil.

fi

Explain wath the help of neat diagrams how vou would mean-sure the frequency of a signal
using CRO.

E;

Briefly describe the types of resistance stran gauges available while deriwing the expression
for the gauge factor. Show how a transducer can be designed by using them for the
measurement of 11quid level.




10.

(c)

(a)

(b

(c)

la

Drescribe with neat diagram the operation and application of a halanced bndge trnode vacuum
tube wolttmeter.

g

What 18 spectrum analysis? Describe with the help of neat diagram the operation of a
specttum analyzer.

Describe with the help of block diagram the pninciple of operation of a digital oy
meter.

[Cuscuss the relative merits and demerits of tel emetering a measured vana @ o related (1)
do woltage. (11) dc current and (141) frequency. Draw simple g owing the

atrat getn ents.
@ *
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Time Allowed: Three Hours Maximum Marks: 200
Candidates should attempt FIVE questionsin all, choosing at least ONE from each § ection.

SECTION A

A matnix

iz -1.7 -l
-0.6 4.2 -1.1 C)
-1.5 -0.9 4.1

1z to be read by the following segment of the program. Sho E h?ase how the data cards

are to be prepared.
M) DO151=1,3 C)

DO15I=1,3
15  READ 16,P(LI)
16 FORMAT(3F5.2)
(i1} DO 15 1= 1,3

15  READ 16, (P(Lal=
16  FORMAT(
(iif) READ 16RP(I, 1,3), I=1,3)
F TR o
FO

16 2)
(1) L(B(LI),I=1,3),1=1,3,
16 T(2F 5.2)
12
I 1o Circuit the resonance frequency 1s given by
2 L
Ry =

1
f:
’ zfjmvﬁg_

Ty b=

Itiz required to compute and print § for inductance L=2, 2.5, 3 and 3.5 mH wdith capacitance
C varying from 1 to 2 pF with an increment of 0.2 pF. Take Bo = 5 ohms and Fe = 15 chms
Draw a neat flowchart and write a complete FORTEAN program.

14+14

4 and B are square matnices of order 6 Wnte a FORTEAN program to read these two
matrices and to check whether they are inverse of each other or not. Note that 1if two matrices
are inverse of each other, their product wall be aunit matriz.

20




(b}

(a)

(b

(c)

(a)

(b}

(c)

(a)

Consider a currency systemn in which there are notes of 7 denominati ons, namely
Fel EsZ ERs3> EREs10 ER=20 Es=5i0 ERs100

Civen a sum of Bs M, wrte a FORTEAN program to compute the smallest mumber of notes
that will comhbine to give Es M. Value of the sum and the number of notes in different
denotninat ons are to be printed out.

20

SECTION B

With proper crcuit diagram, explain the working of shaded pole single p 1ngtion
motot.

1a
Describe the star-delta method of starting a three-phase induction mdfior.

1a
A 100 HP induction motor 15 coupled to an industnal dn e @que varies directly as

the resistance to be added in the rotor circuit to redu eed by 20 per cent. Neglect the
tnechanical losses and rotor reactance.

the square of the speed. An em f of 100V per phase 124 ed b the rotor winding of the
induction motor at standstill. The full-load slip Dfﬂlﬁ@ tor 1z 5 per cent. Calculate
the

20

The maximum efficiency of a 100 L'V g oMgohase transformer 15 98 per cent and ocours at
20 per cent full load at 0.8 p £ If thedlal-aMe ¥ edance of the transformer 15 5 per cent, find
the voltage regulation at rated 1o Ylagging,

12
Draw the layout of a typigal lectric power station and explain the functions of major
components in it

13

A synchronous
at infinite bus. I

during s ingaf

i receiving 30 per cent of the power that 15 capable of receiving from
Kol on it 1z doubled, caleulate the masimum walue of the rotor angle
e motor around its new equilibrium position.

15

L policy for optimal generation scheduling among N units in a thermal plant for a
nad of Pr,. Explain how the minimum and maximum power limits of the units can bhe
covmted.

1a
A power plant has three units with the followang input-output characteristics:
Q= 0.002 P+ 0.86 P+ 20 tonsfhour
0y =0.004 P +1.08 P+ 20 tonsthour
Qs =0.0023 P32+ 0.64 B + 36 tons'hour

where Py, Po, and Ps are the generating powers in MW . The fuel cost 15 Es 25 per ton. The
mazimum and minitmum possihle generations from each unit are 120 MW and 39 MW
respectively. Find the optimal scheduling for atotal load of 200 MW

20




(c)

(a)

(b

(a)

(b}

Explain the differential protection scheme for protecting three- phase transformer against &
shott circuits.

10

SECTION €

Consider a single control area with integral control. Draw its block diagram representation.
There 1z a sudden increase in load of AP - Show that

(1) the system wall he stahle (11) the final frequenu::g.r error will he zero. Assume th £ ac
of the speed governor plus the turbine generator 15 instantaneous and the produ '
constant 15 equal to one

A second order servo-system has poles at —1 + 12 and a zero at 1. Ityfftead output fora
unit step input 15 3. Determine its transfer function. What 15 its peak Nger-si@ot for a unit step &
it

20
Consider the open-loop transfer function of a unity fe I

k
le]=
[ :] [5+3)[5+5)(52+25+2 @
Inthe root locus diagram for this system- \
(1) Determmine the number of hranc
branches start (111) determine

asymptotes and the point at w
breakaway point. (v1) Find t@PWaats

oct. (1) Determine at what locations these
ches tertninate. (v, Find the angles of the &
th sg.rmptutes intersect the red ams (v) Find the §
ere the root loct cross the imaginary axis. &

For the system descr
det sta’transmun mathx.

SECTIOND

Consider the circuit shown in Fig 1
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10.

(b}

(c)

(a)

(b}

(c)

(d

Dretermine the type of feedback and hence calculate the gan stabilized by this feedback. Also
determine the input impedance with feedback and the output impedance with feedback.

20

Draw the necessary circut diagram and explain the push-pull configuration. Mention its
advantages.

10
Fig 2
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In terms of the admattances of the different parameters, sho tthe transfer function of the

circuit shown in Fig. 2 15
C)

Vo WL+ %)
Implement the following Boolean expre minimum number of 3 mnput HAND

RO ANES AR AASAR AT
gates:

fla B.CD)=2(1, 2, 3,4, ) 1
10

Design a4 bit magnitude cogapgh
10

Draw the schemgmyeof We up-down npple counter and briefly explan the prnciple of
Operatiom.
10
ExplaigiheiccEive approxzimation A/D converter.
10
1M the MElp of adiagram explain the generation of 358 wawve.
10
tive an expression for mean square quantization error in PCRL
14

A 35 MHz camner is modul ated by a 700 Hz audio sine wave. [f the camer voltage 15 5% and

the maximum deviation 15 14 kHz, write the equations of this modulated wave for FIM and
FLI.

Ifthe modulating frequency 12 now changed to 2.1 kHz, all others remaining unaltered, write
the new equations for FM and FI.
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