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Candidai: s should attempe STX questions, selecting TWO gucston from Section - A, ONE from Secion - B, ONE
from Section - O amd TWO from Seciion — D, Assigne suitnble daia, if necessary and indicak ihe same cleardy.

Assume sigtable data, if necessary and indicaie them cleariy.

SECTION A

1 (&) Determine anon-negative wvalue of R such that the power consumed by the 2-00 resistor in the
figure shown 15 mas mum,

1a
10
—WAAS
10V ‘-J-_ Y =
{h} Determine the walue of [ and R in the cirouit shown in the figure.
14
A
L
At ANl
1tn | 40
14 $an 3q =>
£

a Y

(c) In the circuit shown in the figure, 5 15 closed at time t = 0. Determine 1, (t) and the time

cotstant
a8
% AN
t=1q 160 Y.
. 164 - -
w T T 'F
2. (4] In the circuit shown in the figure, B 12 clozed at t = 0. Find the current 1(f) through the
capacitor att=10.
12
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{h} A 2-port network My has

£11 = E12 = ;1 = Exp = 1 02 A stmilar 2-port network My 15 connected 1n cascade to Ny
Determine the z-parameters ofthe composite network

a
{c) Briefly describe the working of a two-phase servomotor. Derive its transfer function and
sketch its torque-speed charactenstics
3. (a) What are the different frequency response plots? Sketch the polar plot for the transfer
function given below
100{s-5)

G(s)

{h} Define gain margin. Calcul ate the gain margin for the system for which
1

o3

() A system 1s represented by
HX=AX+EBu
Y=CH

All the states “X7 are available for measurement. Explain the procedure to design a state
variahle feedback to place the poles of the closed loop system at the eigenvalues of a matriz
T.

sl[s+1[ljl

GH (5)=

10
SECTICN E

4. (&) Three parall el transmission wires are charged with linear densities (+) 2D, (—) D and (—) D
in couwlomb per meter length respectively. Obtain the condition for points on equipotential
surfaces inside the parallel wires. Hence or otherwa se show that, if three wire sections ocoupy
the corners of an equilateral tnangle then along the centrod axis over the whole length
potential ¥V =0, Explan briefly the formulaused.

12

)] Explain dipole moment. & dielectric slab of flat surface wath rel ative permttivity of 5 18
disposed with its nortnal to a vniform field wath flux density 2.0 coulombs per m2. The
volume of the slab is 0.1 m®. It iz uniformly polarized. Calculate its dipole moment.

12
(c) Calculate the walue of capacitance of a spherical capacitor consisting of two concentric
spheres of radit 60 mm and 20 mm with air as dielectric medium between the two. Derive the
formula used.
12
5. (&) A long fluid conductor of crcular cross-section of radius 50 mm and relative penmeshility

1.005 carries an electic current of 100 A Calculate the pressure at the centre of the
conductor. Denve the formulaused.
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12

i) Two long thin parallel conductors perpendicular to the plane of the paper and pardlel to the
surface of an infirite iron plate of hgh permeability, each carrying a steady current of 100 A
in opposte directions are shown in Bgure.

A(::)T

1
: 100 mm
1
®
i
: 130 mm
c ant

k—— 500 mm——3  1RON PLATE

Calculate the magnetic field strength at a point C, 200 mm away from the bottom point on
iron plate helow the conductors. &lso calculate the mechanical force per unit length on the
conductor A

12
(c) The electric field intensity associated with a plane wave traveling in a perfect dielectric
medimm (P = 1) 15 given by
E (51)= 14.14cus(2m1ﬂ%—%}

in wolts per metre. Calculate the values of velocity of propagation and intrinsic impedance.
12

SEGCTION &

. (a) Write the notahle shortooming of the free electron model. How is it overcome by band-theory
of solids? Sketch the energy bands of diamond. With the help of energy band diagram,
explain an insulator,

12
(k) Explain the silver contacts The Fermi energy for silver 12 determined from the relation
a AE
o [3_*‘2}
am\ T

Calculate the value of Fermi welocity of the electrons in silver. Given FPlanck’s constant =
6.624 % 1077 Js, free electrons per meter cube = 5 86 = 10% mass of each electron = 9.108 =
107! kg,

12

() “Hall effect has played a decisive tole in revealing the mechamsm of conduction in
semiconductors”™ Explain the staterent.

The single carrier holes in a doped slicon sample is 2.05 x 10* m™ calculate its Hall
coefficient. Electron charge= 1.602 x 107 coulombs.

12

7. (&) Discuss the B — H charactenistics of a ferromagnetic matenial helow the critical temperature.
Giveits significance. Match the walues of Cune temperatures for ferromagnetic elements Cr,
Fe, Gd and MNi with the walues of Cune temperatures 289 K, 631 K, 1043 K and 1393 K.

12
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(b} Cive the general electrical and magnetic charactenistics of ferntes. List its applications.

12
(c) Discuss the trends of insulating materials used in modern electrical and el ectronic dewices.

12

SECTIOM D

' (- py)
e
pressures, iz flow).

If r={0.5+0.01) mm
pi=(200+ 3 kPa
pz=(150+ 2)kFa
Q=4x 107 m'fsec

Calculate the shsolute error in L.

g, (a) If u= . determine the dimensions of W (r and [ are radius and length, p; 5 are

12

{h} In a Hay bridge, the four arms are By — Ly, By, Rs, - Cs By connected in clockwise order.
Show that, under the phase-nall” condition, O of the coil 15 given by

_ WVuoltage across C,

- Woltage across B

12
{c) What are the requirements of an ideal 5/H circut? How are they realized in practical 3/H
circuit?
8
a, {a) Lention the various types of analog to digital converters in the increasing order of speed of
operation.

Why iz adual slope ADC preferred in a digital woltmeter?

An B-hit successive approxmation type of ADC usges a clock frequency of 1 MHz Calcul ate
the time of conversion.

12

(b} What 15 a strain gage?
A strain gage1s cemented to an iron post of length 1 m, which is subjected to a compressible
force. The nominal resistance of the gage 1z 200 €0 The change in resistance of the stran

gage 15 measured to be 0.7 0. The final length of the iron postis 999 men. Calculate the gage
factor of the strain gage.

12
{c) Explain @iving aneat sketch how an LVDT can be used to measure pressure.
8
10. (a) Slketch the citcut diagram for power teasurernent in a 3-phase circuit using two watttneters

and show that total power 13 @iven by the algebraic sum of the wattmeters readings using
vector diagrams.

12

(k) The followang 10 ohservations were recorded when teasuring a woltage

1 2] 3 |41 6|85 |7 (8] 8]0
A7 (42 (418 | 42 [ 421418425 | 42 | 419]418
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Find (1) Mean
(1) Standard dewation

(111) Prohahle error of one reading.
1a

{c) Exzplain how thermi stor can be used for temperature measurement.

The resistance at temperature T Kelwin 15 given by
11
RT — Rugﬁ[T 35]

where By = 1050 02 &£ 277 C,

the corresponding = 3140,
What 15 the temperature when the thermistor resstance 15 233007
10
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Time Allowed: 3 Hours Maxdmum Marks: 200

Candidais shoudd attempi FIVE guestions in off including Question No. I which is campidsary. The remaining
FONTR guestions are fo be aiiermicd By selecting ai least ONE guestion from each af the Sections A, B, Cand D,
Assume siginble dota, if necessory and indicaic them cleariy.

SECTION A

£). No.1is compulsory. Tick out the correct answer.

1. (A)(a) & fanlt current of 2000 A iz passing on the prmary side of 2 40045 C, T. On the secondary
side of the CT, an Inverse-time over current relay 1z connected whoze plug sething is set o
50%. The plug setting multiplier will he
{1 25 (1) 50 (1) 10 (1w 30
)] An alternator (stat connected) s connected to Delta- Star transformer with star newtral

earthed. Cn the star side of the transformer a single line-to-ground fault ocours. This 1s
equivalent to

(1) & line-to-ground favlt on the generator side of the transformer.

i) A lneto-line fault on the generator side of the transformer.

(1) A 3-phase fault on the generator side of the transformer.

fiv) A single-line-to-ground fault on the generator side of the transformer.
{c) Yeus asused 1 load fow study, and Z5 as used for short circwt study are

(1) the zame

{11) inwverse of each other

1) arenotrelated to each other

{d The low woltage winding of a 400/230 V single phase 50 Hz transformer 15 to be connected to
a 25 Hz supply. In order to keep the magnetization current at the same level 1n hoth the cases
the woltagze at 25 Hz should he

(100 230V (u) 460 W () 115 W () 65V
{e) A 3-phasze induction motor draws 1000 kA atap.f of 0.8 lag. & synchronous condenser 15

connected 1n parallel to draw an additional 750 WA at ap £ of 0.6 lead. The p.f of the total
load supplied by the mains 1s:

(1) Unaty (1) 0.707 lead (111) 0.6 lag (iv) zero
(f) A 3-phase synchronous motor has

{1 High starting torque

{11) Mo starting torgue

{Hi) Low starting current

fiv)  Low starting torque

(g)

oottt Wwwstudents_uv|dha|n



studentsuvidha.in/
studentsuvidha.in/

& woltage source Vap = 4 sin wi, 18 applied across the terminals 4 and B of the circwt above.
The diodes are assumed to beideal The impedance offered by the circuit across the terminals
A and Binlale olums s

(@) 5 (i) 20 (i) 10 () 100
(b

The magnitude of the gain in the inverting operational amplifier circuit shown ahove 15 7,
with the swatch open. When the switch 15 closed the magmtude of the gain 1z

(1) -T

Gy YR
Gi)  2Y
Gv) 27

(1) The hinary representation of 100 1101s numericaly equivalent to
1) The decimal representation of 46
f11)  Theoctd representation of 46
{11)  The octal representation of 26
{iw)  The decitnal representation of 26

1) In HV.DC. Converter stalion eguipment using thynistors it 18 necessary to use a large
number of thyristors in series because

1) Current rating of thyristors are low
f1)  Voltage rating of thynstors are low
1)  Thynstors always fal to an internal open circuit
fiv)  MNone of the abhowve
(B  Explain the following with necessary diagrams
(a) Synchronous impedance of an aternator
{h} 4 3-phase static var compensator
{c) A trac-diac device used for a stepless fan regulator
(d) A directional over current rel ay used for parallel feeder protection.
4% 5
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2. {a) Find the synchronous inpedance and reactance of a single-phase dternator in which a given
field current produces an armature current of 250 & on short circuit and a generated em £ of
1500 W on open circuit. The armature resistance 15 2.0 ohmz Cal culate the terminal potential
difference when aload of 250 A at 6.6 KV at alagoing p £ of 0.8 1z switched off

15

{h} 4 series motor of resistance 1.0 ohtn between the terminals runs at 1000 rp.m. at 220 V with
a current of 15 & Find the speed at which it wall run when connected in senes with a 4.5
ohtms resistance and talking a current of 10 A a the same supply woltage. Assume linear
tnagnetization characteristic,

(c) Discuss hriefly the different methods used for electrical braking of d.c. motors.
1n

3. {a) A 100 KV A transformer has its masmum efficiency of 258% at full load and vty p.f Dunng
the day it 1z loaded as follows

12hts —20EW atap.f of0.51ag
fihrs —20kWatapf of 0.9 lag
filrs —20kWatapf of 0.8 lag
Calculate the “all day eficency of the transformer.
14

i) A 1200 %, 50 He star connected induction motor has a star connected slipring rotor wath a
transformation ratio of 375 The rotor resistance per phase 15 0.016 ohm and leakage
inductance of 0.8 mH/Phase. Neglect stator impedance. Find:

{1) rotor starting current per phase wath ship ning short circuited,
(i)  therotor p.f at starting,

111)  the external resistance per phase required to obtain a starting current of 125 An the
stator,

fiv)  therotor current of 496 slip and
fw)  therotorp £ at 4% ship
14

() Discuss the rel abve merits and dements of single cage and double cage induction motors.

SECTIOMN B

4. {a) 1] Duscuss the general prnciple of operation of a generator differential protection
scheme. Give the 3-phase connection of the hiased scheme.

f11)  The scheme shown below 1z used for protection of the generator winding by an
ardinary differential relay, having a minimum pick up current of 100 ma The C. T3
ot the grounded neutral and the live ends have actual ratios of 79 and 91 respectively
though their nominal ratios are same. Show that the differential relay wall trop even
when the generator 15 delivering, full load current of (400 + 10.0) A, to the bus and
there1s no fanlt in the differential zone.

43015
4005 e
] 1 3N, ; i

Ex,

by
100 mA diflsrertal relay
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1)  To overcome the defectin the question 4 {a) (11) a percentage differential relay having
the same minimum pick-up current of 100.mé4 and 20% slope was used. Drawing the
slope charactenistic of the relay show that the undesired tripping has heen avoided.

T+5+ 4
(b} A 20 MVA, 33 LV, 3-phase alternator 15 subjected to different types of short circuits and the
following are the value of fault current:

3 phase short circwt —319 4
single line-to-ground fault —a59 4
line-to-line fanlt —435 &

Determine the positive, negative and zero sequence reactance’s of the generator in per unit
and in ohims. Neglect resistive part.

12
{c) Discuss the mernts and demerits of a vacuum circuit breaker for low voltage applications.
1a
5. (4] Give a neat sketch of a 12-pulse Bipolar HVDC station indicating the position of varous
equiptnent. Give the uses and lirmitations of each equiptnent.
15

{h} Two 200 MV A alternators operate in parallel. The frequency drops in the first marching from
50 Hz at no load to 48 Hz at full load, whereas in case of the other machine, the frequency
drops from 50 Hz to 47 Hz under the same conditions

1) How the two machines will share atotal load of 300 WMWY

f11) Determine the masimum load at unity power factor which can be delivered by the two
machines without overloading any of them.

13
{c) The fuel inputs of plants | and 2 are given as

F=02p+408+120 Ralhr,
A=02p +307+150 Raefhr.

Determmine the economic operating schedule and the corresponding cost of generation
if the mazimum and mimmum loading of each machine 15 100 MW and 25 MW, the demand
1z 180 MW and transmission losses are neglected. If the load 15 equally shared by hoth umts,
determineg the saving ohtained by loading the units as per incremental cost.

12
SECTIOM G

. (a) Draw the programmming model of an Intel 8085 microprocessor and explan its different parts
Explain why address bus is time multiplexed? Explain alow why ‘ALE" signals 15 used?
How the microprocessor comtnunicates with slow speed penpherals wath the help of the
“Ready’ signal?

18
(b} Write down the Addressing modes of the followang instructions
@)  ACI20H
)  CMA&
(i) STA 2500 H
Gw) LXIH, 2005H
() XCHG

ettt Wwwstudents_uv|dha|n
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(wi) MOVEL
Bl
() How would vou imnplement the followang Fortran program in 3085 assemnbly level language:
60 IF(X - 7455052
45 GO TO 90

50 Y=71-1
SO TO a0
52 X=X-2
S0 TO a0
a0 END.

Assume the statement to be an Artthmetic “IF statement ¥ and WV are etght bt binary
numhers stored in memory locations 2000 H, 2001 H respectivel v,

10

(d) Determine in each case the final walues in Accumulator and Carry flags after the following
instructions are executed:

.. iy ulat C
Ifitial stage M ﬂ
95H 1
@ RAL,
()  RRC,

(i) XRIASH,
(iw) CPLA 9H,
(v) ORICY9H,
(vi)  ANI33H.
In each case it may be assumed to start with the same initial walues of Accumul ator and Carry flags.

fi = 1

7. (a) Develop a woltage follower circuit using JFET. Bring out the distinctions between the
constructional and operational feature of a JFET and MOSFET.

1a

(k) Idake a distinction between the “woltage” feedback and “current” feedback in amplifier
circuits. Discuss the ments in each case and denive the expression for the net output
impedance in each case.

15
(c) Draw the logic symbolz and explain the operations of a D-type and a T-type fip-flop.
&
{d) The operational amplifier crouitry 1z given below Detentune its gain and indicate its
applicahility.
-

sttt Wwwstudents_uv|dha|n



studentsuvidha.in/
studentsuvidha.in/

2. {a) Explain the operation of a Schunitt trigger circuit using an operational amplifier. Discuss the
effect of hysteresis in such a crcut.

8

i) Explain briefly the functions of “De-multiplexer™ and “Multiplexer”. Explain with necessary
diagram the operation of a4 to 1 line Multiplexer.

12
(c) Explain with diagram the prnciple of operation of an ND converter hased on “successive
approzimation method” How 13 1t better than an AD converter based on “Counter type”™?
12
{d) Discuss how counters are used for measurement of frequency 2 Give a typical block diagram
uzed for preci se measurement of frequency.
a8
SEZTION D
a, {a) What are the frequency range of the following bands:-
(1) MF (11) HF. (111) VHF (1v) UHF (v) Microwave, (i) Optical range.
Idention atypical application for each
12

(b} What 15 a GTO? Discuss its advantages over a normal thynstor. Discuss the advantages of a
GTO over a hipolar transistor in low power applications.

&
() What 15 a d.c. chopper? Discuss with necessary circuit diagrams the principle of operation of
a
(1) step down choppet,
{11) step-up chopper.
ive comments on chopping frequency.
12

{d) What 15 an Ungjunchion transistor? Draw a basic UJT pulse trigger crcuit wath typical
waveforms and explain 1ts operation.

a
0. (4] Define Amplitnde modulation” and “Modulation Index” . Write down the equations for the
1) atnplitude and
fu)  theinstantaneous voltage ofthe amplitude modulated wave.
Sketch the graph of an amplitude modulated wave.
1a

(k) The antenna current of an AM transmitter 12 7.5 A; when only the carrier 15 sent, hut it
increases to 265 A when the carner iz sinusoidally modulated. Find the percentage
modulation Detertnine the antenna current when the depth of modulation 15 0,75,

15

(c) A 20 MHz carrier 18 modulated by a 450 Hz andio sine wawe. If the carrier voltage 12 4.5 W
and the maimum deviation 18 10 kHz wnte down the equation of this modulated wave for
(1) FM, and (1) PLL If the tnodulated frequency is only changed to 1.8 kHz, 4l elze

rematning constant, write down the new equations for (111) F.M. and (1v) P.LL
15
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