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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.

SECTION A

1. (a) A parallel plate capacitor of width w, Length [ and separation d has a solid dielectric slab of
permithwity =in the space between the plates. The capacitor 15 charged to a woltage V, by a
hattery, as shown in Figure 1 (helow). Assuming that the dielectric slab 15 wathdrawn to the
position shown, determine the force acting on the slah.

12
TR+ 1
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Pigore }

i) A uniform plane wave with the field components Ex and Hy has an electric field amplitude of
100 £30°Vim and propagates at £=2 MHz i aconductive region having the parameters w =
Wg, 8= %5 and {o'mg) =05

1) Find the walues of attenuation constant, phase constant, phase velocity, wavelength,
skin depth and intrinsic impedance for this wave,

{11) Exzpress the electnic and magnetic fields in both ther complex and real time forms,
with the numencal values of (1) inzerted.

1a
() Fegion 1 (z < 031z free space, whereas region 20z = 0) 13 a matenial medivm characterized by
ac=10"% (s/m), &= 5=, and u= po. For auniform plane wave having the electric feld
B = Bjcos (EM 10°t-1 D'Efrzjla_x[i’e’fm)
incident normally on the interface z = 0 from region 1, obtain the expression for the

transmitted wave electric field.
10

2. (a) Detertrne the overall transfer function C/E of the systemn shown below (Figure 2) by block
diagram reduction technigue.
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()

(c)

()

(c)

(b}

L

h—Jﬁ- )
Figure Z

Draw the signal flow graph of the sbove system and venigy the results by using Mason's gain

formula

K[s +1)

5 [s - 1:1 '

Show that the root loci of complex roots are part of a crcle wath (-1, 0) as centre and radius =

7 . Sketch the root locus with K as a variable parameter.

A unity feedhack control system has an open loop transfer function G’I:s) =

1a
_ 5[s+3) _ .
Consider Gl[stl[s:l= { 1) . Sketch the complete Nyguist plot and then deterrmne the
s[s—
stability of the closed loop system
12

The transient response of a second order system when subjected to unit step input 15 found to

have peak overshoot of 16.2 per cent, nccurring at a time ¢ =§?-‘- seconds. Ifthiz system 13

subjected to a sinusoida input of 1 volt, deterrmine (1) frequency of input at which amplitude
of steady state response will have masd mum walue, (1) masimum value of steady state output.

10

The asymptotic log magmtude curve for open loop transfer function 15 sketched 1n Figure 3
below. Deterrmine the transfer function.

10
~2p dbydec
36 4
0. Iog o0
=3t di
50 dtyder
SECTION B
Distinguish between metals, insulators and semiconductors.
12

What are the techmcally important superconductors? What are the physcal changes obzerved
at the transition temperature? What are the general properties of superconductors?

12
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(c)

(b}

(c)

()

Prowve that “superconductors are perfectly diamagnetic”. Photoelectric threshold of metalic &
copper is at A = 3000 A.U. Find out (1) the work function of the metal and (i) maximum &
kinetic energy of the photoelectrons gected, when ultraviolet light of 2 = 2536 &4 U. falls on &
the metal surface. Given I AU = 10" meter: i

1 Joule =16 x 107" eV, :
What are the factors that will increase the diel ectric loss in dielectric maten al s? :
What properties should the insul ahing matenials hawve to avoid brealdown?

What are the itnportant applications of insulating materials? i
12
Draw the vanation of resistance with temperature in an intrinsic semiconductor. :

Find the value of insulation resistance of a dielectric whose volume resistivity is § = 10
ohm-tm and surface resistivity is 10' chin. i

12 %
The ditnensions of the dielectric are as follows: ;
The thickness through which the current flows =5 o

The length of the dielectric = 8 cm

The width of the dielectnic= 3 cm.

Distinguish between Dia, Para and Ferro magnetic materials, 2
12 &

SECTION €

For the network shown in Figure 4, determine the node woltages. =
12 &

jfedey

Calculate the voltage V across the resistance R in Figure 5 by the pnnciple of superposition. #
12 3

N
N &0

LAl $ R= 142 0t YVl
Figere 5

Write the driving-point impedance of the ladder network in Figure 6. i
12 ¢
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iF = 1F
"y ¥y

Figute 6 Y1 7= Y.=s

l

(4] In Figure 7, R = 20001 L =0.10H, C=13.33 pF, and Ve (07) = 200V, Obtan the current §
transient, if the switch iz closed att=10. ;

12

Fiptere 7

i) A three-phase, 4-wire, CBA systemn, with an effective line woltage of 1697 WV, has three

impedance of 20 2-30° Qin a YV-connection (Figure 8). Detenmine the line currents and draw
the woltage — current phasor diagram.

o

(c) Compare the resonant frequency of the circuit shown in Figure 9 for B =0 to that for B =
SO0

12 &

Figurs &

SECTIOND

(a) Describe the construction of a resistance standard of 1 ©2 walue, Discuss the techniques used
to runimize the errors in this. :

10
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(b} The lirmting errors for a four dial resistance box are:
Units: £ 02% Tens + 0.1%
Hundreds £ 0.05%  Thousands £ 0.02%
1a

If the resistance valueis set at 4325 02 calculate the limiting error for this value.

{c) Describe the constructional details and working of a single phase electrodynamometer type
of power factor meter. Prove that the displacement of moving system 13 equal to the phase
angle of the system.

12
a, {a) What are the different problems associated with measurement of low resistances? Explain the

principle of worling of Kelvin's Double Bridge and explain how the effect of contact
resistance of leads 15 elirmnated.

10
i) Frove that for electrodynamometer type of wattmeters:
Trug Power = cos @ ¥ actnal wattmeter reading
cos ﬁcus[gﬁ—ﬁ)
Whete ¢$= power factor of the circuit
A= 1:E|n'IE
where L and B are theinductance and resistance of the pressure coil.
Explain why errors are large when power factor 15 low,
1a
(c) Explain the adwantages of electronic woltmeters over conventional type woltmeters. Describe
the circuit diagram of a differential amplifier type electronic wolttneter using two FET:.
12

10. {a) Describe the use of thermocoupl e for the measurement of temp erature.

A copper-constantan thermocouple with 0°C reference junction temperature was found to
have linear calibration between 0°C and 400%C and emf at mammum temperature equal to
2068 mV. Determine (1) the correction which must he made to the indicated emf 1f the cold
junction temperature 12 25°C, (1) the temperature of the hot junction if the indicated emf 1s
8.92 mV with cold junction temperature of 25°C

1a
{h} How 15 a differential output taken from an inductive transducer? Explain the advantages
when such inductive transducers are used for measurement of displacement.
1a
{c) What 15 multiplexing in telemetening system? Ezplan “Time Division Multiplesing” and
“Frequency Division Multiplexing”.
12
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Time Allowed: 3 Hours Maxdmum Marks: 200

Candidaizs shordd aitemgs FIVE Questions in afl Questions No. I iscompulkory. The remaining FOUR guestions
are io be attermgied by selecting ot feast ONE giw stion fram cach of the Sections A, B, C and D). Tire mumber of
marks carricd By each guestion is indicated at the end of the gquesfion.

Assumy suitahle data, jf necessary amd indicate the same clearly.

Question No. I is Campuisary
1. (&)  Choose and write the correct answer
2= 10=20

(4] An iron cored transformer is working at a mazimum fluz density of 08 web/m®. Its core is
replaced by silicon steel core, worling at a mamimum fluz density of 1.2 web/m®. If the total
fuzx 15 to remmain the same, what 15 the reduction 1n volume expressed as a percentage of the
origina volume? The frequency and voltage per turn are the same in both cases.

(i) 33% (i) 9%
(iif) 22% (iv) 11%
at happens to the speed when the flux iz reduced by hif A L2 shunt Motor
What h th d when the fl duced by 10% 200 W D.C. Sh Il

hawing an armature resistance of 0.2 ohm cartying a current of 50 Amps and running at 960
EFM priot to weakening of field. The total torgque may be assumed constant. Meglect losses.

(i) 1250 RPM (ii) 1066 REM
(iii) 920 RPM (iv) 576 RPM
{c) An & pole alternator runs at 750 EPM. It supplies power to a 6 pole Induction Motor which
has a full load slip of 3% The full load speed of the motor 15
{1) 1050 RPM {i1) 970 RFM
(Gif) 960 RPM (iv) 1250 RPM
(d) A 500 kWA, 1100 W, 50 He Y connected 3 phase Alternator has stator resistance of 0.1

ohrnfphase and Synchronous npedance of 1 5 olinfphase The dternator 15 supplying full
load a unity power factor. The induced em. £ per phase forthis condition is

() 769V (i) 832V
{i1) 692V (1v) 935V

=) The making capacity ofa cdrouit breaker 15
{1) Less than the asymmetrical brealing capacity of the breaker.
{11} Greater than the asyminetrical brealang capacity ofthe breaker.
f111)  Egual to the symmetrical breaking capacity of the hreaker.
fiv)  Egual to the asymmetrical breaking capacity.

(f) 4 single phase Full-Bridge dinde rectifier delivers a constant load current of 10 & Average
and EMS values of source current, are respectively

)5 A 10 A Gi) 104, 104
Gif) 54, 54 (v) 04 10 &

=y The Hoolean expression 450+ ABC'+ ABC'+ ABC is equival ent to
(i) OR GATE (i) AND GATE

oottt Wwwstudents_uv|dha|n
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(h)

1)

(B) (@

)
(c)
()

(e)

(b}

(c)

(iil) DC-NOR GATE (iv) EX-OR GATE

In FM broadcast, masimum deviation 15 75 kHz and mazimum modulating frequency 15 15
kHz. Inwiew of Carson’s rule, the mammum required bandwidth 15

{1) 15 kH= {11) 30 kHz

{111) 150 kHz {(iv) 180 kHz

Which signal of 8085 microprocessor 12 used to insert wait states 7
{1) Ready {11) ALE

{u1) HOLD {1v) INTR

An operational Amplifier isbasically a

1) Low gain & C Amplifier

{11} High gain D.C. Amplifier

fi1)  High gan B.C coupled Amplifier

fiv)  Low gain Transformer-coupled Amplifier

Describe the meaning of “armature reaction”. How does it affect the performance of a D.C.
Generator? How can the performance beimproved with regard to the above?

Explain the choice of synchronous machine on the hasis of the generating station.
Why do you use Double Cage Induction Motor? Explan disadvantages 1if any.

Find the simplified form of the Boolean expression

AB+BD+ AD
Write the meamng of the following instructions used 1n 8085
RO I, ¢
IME r
ELC
CHA
4= 5=120

SECTION &

& 3phase load of 40 W, 380 V hawing ap.f of 0.5 {lagging) receives its power through a 3
phase auto transformer from a 3 phase 440V 3 o supply. The auto transformer 13 connected
in star. The neutral 15 NOT grounded MNeglect exciting current and iumpedance of the
transformer winding.
{1) Draw the diagram depicting the shove situation.
{11} “alculate the currents entering the load from the auto transformer.
(1) Calculate the currents entering the transformner from the supply side.
fiv)  Showthe currents flowing in the transformer windings along with directions.

i+ 4+4+4

4230V, D.C. Machine has Ra= 030 and REsh 160 O respectively. It1s running as a motor
on MO LOAD at 1000 EFM taking an armature current of 3.3 4 at rated voltage. When the
tnotor 12 run on FULL LOAD at rated woltage, the line current has a walue of 40 Amps
Calculate the speed and torque developed for this condifion, assumning that armature reaction
weakens the no load flux by 494

10

Descrihe with all relevant circuit diagrams and graphs, the method of determining the
requlations of a 3 phase altemator using ZFF method. Compare the results of this method
with EMF and MMF Methods.
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n+5 &
3. {a) Using the distnbuted parameter form of transmizsion line model, obtain the egquations for Vs
and Is, in terms of Vg, Ig" line reststance/krn, 1, line inductance per km, /, conductance per
km, g, capacitance per km, c, propagation constant, gamma v and characteristic impedance, ¥
Ze.
15
(b)
!
/e, MY LYY
.
Zﬁa"‘\fi.&/ﬁﬂ,é[r/&
Draw the positive sequence, negative sequence and zero sequence Impedance networks for
the above 3 phase transformer connections.
Tx2=14 §
() A 3 phase generator is rated 7500 kVA and 13.8 16V, Ithas X, = 9%, X, = 15%, X, =100%  §
This generator 15 connected to a 3 phase transformer (step up) through a 3 phase crouit
breaker which has a speed of 5 cycles. The generator is operating on MO LOAD and at rated ¥
Voltage. Under this condition, a 3 phase fault occurs hetween the hreaker and the
transformer.
Calculate
{1) sustained short circuit current in the C.B.
(1) Initial syminetrical RMS current in the breaker.
fii)  Maximum posable D.C. component of short circuit current in the C B,
fiv)  Momentary current rabng of C.B.
() Cutrrent to beinternupted by the breaker.
Gw)  Interrupting KV A
1+5x2=11
4. {a) Describe with suitable diagrams how the stator winding of a 3 phase alternator 15 protected
from
(1) Earth faults on the stator winding
1)  Unbalanced currents in the stator winding
fi1)  Owetloading of alternator
{iv)  Earth Fault on the Rotor winding
4x3=12 §
(b} A sarge of 100kv travelling in a line of natural Impedance 600 ohms arrives at a junction ¥
with two lines of Impedances 800 ohms and 200 chms respectively. Find the surge voltages #
and currents transmitted into each branch line. Derive the equation you are using,
16 &
{c) A 50 Hz synchronous generator 13 connected to an infimte bus through a line. The pu.
reactances of the generator and the line arej 0.3 p.u. and § 0.2 p.w. respectively. The generator
no load woltage 1z 1.1 p.u. and that of the infimte Bus 1z 1.0 p.u. The inertia constant of the
generator s 3 MW—sec/MVA.
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(a)

()

(c)

(a)

{1) If the generator 1z loaded to 60%: of its masmimum power transfer capacity and a small
perturhation 15 given, cal culate resulting natural frequency of oscillations.

{11) If the generator 1z loaded to 75% of its masmimum power transfer capacity and a small
perturhation 15 given, cal culate the new natural frequency of osallations.
12

The admittances between the various buses is a power systern are given in the Table below.
Obtan the YRS

Iiatriz.
Tahle

Buses Admittancesin p.u.
1-12 0.10

1-4 0.20

-3 0.25

2—4 0.30

i-1 0.40

4 -3 0.50

A 3 phase generator 13 rated 25 MVA 132 KV and X;= 0.20 pou, 3 = 030 pu and
Zp=010pu

The neutral 1z solidly grounded & Line-to-Line fanlt occurs on phases B and C of the
generator. Calculate

1) & in amps (11) Ip 10 amps
{111) Vg in Volts {1v) Vee 1n Volts and
{w) Vg i1 Volts

15

There are 6 conductors in a Double drowt Transmission line. Each conductor has a radius of
12 mm. The 6 conductors are arranged horizontally. The centre to centre distance between all
the conductors 15 2 m. The sequences of conductors are from left to nght as follows: & b, ¢,
a', b, o’ Calculate the inductance per ki per phase of this system.

10

SECTICN ¢

& O AAAN, . at
R=0.5 k02 T

'H'I = G 1V 7;{—-‘ é EL: Y

-5 ' -
A Zener regulator circwt 13 shown above 1n which the norminal supply woltage 15 10 V but can

vary by £ 1V, The ratings of Zener are, Vz =68 V, L= 5ma, 1, =20 D and [z = 0.2 m&
Determine

1) The output voltage for no load when supply 15 10V,
{11} Change in output voltage at no load due to supply vanation of£ 1V

fi11)  Change in output wvoltage when RL =2 k.
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(h)

(c)

(b}

(c)

()

fiv)  Cutput voltage a nomina supply when E= Ep.

{w) Mitimum value of Rr for which Zener operates in breakdown region.
15
MWAS— M
Ry % R,
i 3
R, -
vl M \
1 S

]

Derive an expression for the closed loop gain wefv of the circuit shown above. Assume 1deal
OP AMP 10 Using J-E flip-flop, design a counter which has the foll owing count sequence:

0 0

a
a
a
1
1
1

=0 O = O
=0 o= O O

1
Draw the excitaion table, logic diagram and state diagram.

Draw the state diagram, logic diagram and timing diagram for a decimal BCD nipple counter.
Explain the operation tnentioning the conditions for state transition of each flip-flop.

15

1) Draw a angle-stage double-ended, transstorized differential amplifier and define
offset and dnft. What are the measures taken to minimize offzet and drift?

f11) Sketch a single-stage, B.C. coupled, transstonzed, common-emitter amplifier using
npn transistor. Draw its frequency response. Why the gain is low at very low and very
high frequencies? How the bhandwadth of the amplifier 15 determined from this
response’?

g+ 7

Draw the Jow chart and write the assembly language program in 5085 to add two numbers of
8-hit data using direct addressing. The data 15 stored in memory locations (42000 and
(4201 g and the reaultis to be stored in memory locations (42020 and (4203

10
SECTIOM D

Draw the circuit diagram of a transistorized, collector coupled, astable multivibrator and
explan the generation of square wave.

In a symmetnical, collector-coupled, astable multivibrator By = By =1 MO and C, = T3 =
0.01 wF. Find the frequency of operation.

g+ 2
{1) An FM signal 15 given as
Bt = A cos oc (1 + mycos owt) t
Determine the instantaneous frequency ofthe given FM signal.
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(c)

()

(b}

(c)

{11) State the law that prowides the limut for information capacity of a communication
channel for given signal to notse ratio and name 1t
g+ 4
State and explain sampling theorem for base-band signals. Compare natural sampling with
Bat-topped sampling.
1a

What 15 meant by “heterodyning”? Draw the block diagram of a super heterodyne AM radio
receiver and mention the role of LF.

1a
1) With proper diagrams, explan the working of a step up chopper.
1) A step up chopper hasinput voltage of 220 V and output voltage of 660 V. If the non-

conducting time of thyn stor-chopper 15 100 W zecs, compute the pulse width of the
output voltage. If the pulse width 1s halved, for constant frequency operation, find the
new output voltage.

fi+d

4 230V, 50 Hz one pulse SCE controlled converter 15 tnggered at a finng angle of 40° and
the load current extinguishes at an angle of 1202 Find the crouit turn off time, average
output voltage and the average load current for B =5 ohins and L =2 mH.

12
Draw the diagram of connections of 3 phase Bridge Inverter using six Thynstors [t1s based

on 120° mode of conduction. Draw the Time diagram showing conduction periods of 6
Thytistors and the phase woltages.

g+ E=16
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