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Candidaics should attermpi SIX quesiions, selecting TWO question from Part - A, ONE from Pari - B, ONE from
Part - Cand FWO fram Part - D

SECTION A

1. (a) Write the Kerchief s voltage law equations for the network of Fig. 1. Farwy (8= 10,"™ u(t),
find the expression for current 13(t) and woltage wa(t).

12
Given R1=R2=R3=1 uhm, Cl=1F,
Li=1H, Ry =4 ohms

(b} The network shown in Fig 2 has attained steady conditions wath switch K open. Att=10; the
switch K 15 closed. Apply Morton’s theorem or Thevenin’s theorem to ohtain expression for
current 1 (t) through resistor By

12
Tven Ry =B;=F:;=1 ohm
Li=L;=10Hand V=10 wolts d.c.

Moz K
LR Tmon [ nm®
=v Fs R,
1 ‘1

{c) What do you understand by transient- and steady-state response? How can they be identified
in a general solution?

a
2. (a) Modal determinates of a 3-node network with 3rd node as datum node 15 known to be with the
following elements:
[s+3:| -1 54135438

}’11=m=}’12= |is+1)’"];2r2 B 4s[s+1)

Determine the network with its components. Also determine the expression for current [{5) in
the resistor at 2nd node, ifa 10w (t) ampere generator 15 connected at node 1.
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12
i) What do vou understand by
(1) zeros of a function; (1) zeros of transmission?
What information do poles and zeros prowide in respect of a network to which they rel ate?

Draw poles and zeros for

2
5P+35+ 2
V(5] = e
I: ) sh+Tr+12
and evaluate v (f) either analvtically or by making use of pole zero diagram.
12

() 1) Derive from the first principle the Laplace transform of a unit step function. Hence or
otherwize, determine the Laplace transform of unit ramp function and unit impulse
function. 4

{11} Discuss the advantages of Laplace transform method over the conventional classical
methods of solving the linear differential equations with constant coefficients.

4

3. {a) Write down the governing differential equations for the translational system shown in Fig 3
and hence find the transfer function &H/H

12

D,
D
b

K

(k) What do you understand by the terms ‘open - loop system”, “closed- loop system’, “manua
control system and “automatic control system’? Give one practical example of each type with
proper diagram and explanation.

E;

(c) Define stahility. Discuss any two methods for finding the stability of a linear system. What
are the advantages of Routh’s criteria of finding stability of a system owver other methods?

12
SECTION B

4. {a) State Gauss’s law and develop its mathematical form. Give two examples of1ts applications.
12

(b} For F = n'a, + }zgc;r-y+ 2xzi, calculate the line integral ICF.E where C 1s the straght line
hetween points (0, 0, O and {1, 2, 3).
12
() The permittivity of the dielectnc material between the plates of a parallel plate capacitor
varies uniformly from =) at one plate to 53 at other plate Show that the capacitance 15 given
by
oA a-s
dlog, (/5]
where & and d are the area of each plate and separation between the plates respectively.
12
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5. {a) Obtan by means of Laplace™s equation, the potential distibution between two coasmal
conducting cylinders of radii a and ¢ with dielectric of constant =) filling the region hetween a
and b and a second dielectric of constant s, filling the region hetween b and ¢ Given: c=h =
a

12

{h} From Maxwell's curl equations denve the wave equation in E for a plane wave travelling in
the positive ¥V-direction in an isotropic homogeneous lossless medium. The electric fieldisin
Z-direction.

Agsuming hartonic wari ati on, state a solution ofthis equation and prove that it 12 a solution.
12
{c) Define in relation to travelling waves, the following:
12

(1) Reflection coefficient (1) Transmission coefficient (111} Standing-wave ratio

SECTON &

fi. {a) 1) What 1z meant by relazation time, collision time and mean free path as applied to
conduction phenomenon?

fi

(i) A conduction wire has a resistively of 1.54 x 10° ohm-m at room temperature. There
are 5.8 x 10°° conduction electrons per m®. Caloul ate the mobility and relazation time

of electrons.
fi
(b} {1) List some of the ferroelectric materials and indicate their properties.
f
{11) Exzplain the phenomenon of spontaneous polanzation in ferroelectric materials.
il

{c) What are the properties of good insulahing materials for use 1n electnc dewices? Give the
classification of solid insulating matenials.

12
7. {a) Exzplan the tetms - Diagmagnetism, Parammagnetim, Ferrotnagnetistn, Ant ferromagnetism
and Ferrimagnetism with reference to magnetic dipoles of the atoms Discuss the origin of
such dipoles.
12
(k) Discuss the property of Ferromagnetic materd als which make them suitable for data storage in
cotmputers.
12
{c) Briefly explain the following theories of breakdown of liquid dielectrics
12
{1) Colloidal theory (1)  Bubble theory {111 Electromic theory
SECTION D
g, {a) {1 Whatisthe difference between fundamental and derived units?
il
f11) Give the salient features of primary and secondary standards.
&
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{h} Two sets of large number of 10 k0 and 15 kO resistors are used to make a large number of A
kidand 25 k0D resistors choosing one from each group. If the uncertainties of the two sets of
resstors (10 k02 and 15 kD) are 5% and 10% respectively, find the uncertanties of the
combined resistor-sets (6 kO and 25 kO3

a
() Explain the construction and working prnciple of an electrodynamometer type wattmeter,
How 13 this wattmeter compensated for power measurement at low power factors?
12
a. (&) Compare an analogue type EVL with a DVM. Show that differential amplifier type EVIM
has the indicator current proportional to the unknown voltage WV,
a8

(b} A Schenng bridge 15 used for measuning the power loss in dielectrics. The specimens are 1n
the form of discs 0.3 cm thick having dielectric constant of 2.3 The area of each electrode 13
314 cm® and the loss angle is known to be 90 for a frequency of 50 He. the fized resistor of
the networl has a walue of 1000 02 and the fixed capacitance iz 50 pE Determine the walues of
the wariable resistor and capacitance required.

Denve the equations for halance and draw the phasor diagram under halance conditions.

12
{c) Describein details the successive approzmation method of analogue to digital conversion.
12
10. (a) Exzplain the construction and prncple of linear varable differential transformer uvsed for

measurement of displ acement.
Why 1z the frequency of excitation of primary winding kept very high as compared to the
frequency of the signal being detected?
12
(k) Descrihe the constniction and worling of thermi stors.

Draw their resistivity versus temperature charactenstics to show that they have avery high
vaue of sensitivity as compared with that of metals.
8
() What are the different methods of data transmission? Ezplain with the help of a block
diagram, a general telemetry system. What do vou understand by TDI and FDM?

12
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Cundidutes should attermpt FIVE quesfions in all, incliuding Question No. 1 whick is compilsory. The
rerctining FOUR questions are lo be alempted by selecling af least ONE gqueestion from eack of the

l. A, Tick out the connect answer
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Sections A, B, Cand D,

SECTION A
Question No. 1 is compulsory.

Az the line inductance increases the transtission cap acity

(1) increases (11) decreases (111) remains the same

Az compared to the sending end woltage, the receiving end woltage of a short line
under no load condition iz

{1) higher (113 1 ower (111) remains the same

An equipment has aper unit impedance of 0.9 P to abasze of 20 MVA, 33 KV, The
P U impedance to the hase of 50 MVA and 11 KV wall be

1047 (1) 20,25 (1) 0.9

The symmetrica components are used in the fault analysis because
(1) the number of equations becotnes smaller

(11) the sequence of networks do not hawve mutua couplings

{1111 theresults are required in terms of symmetnical components
In aload low study a PV bus is treated as a P-0Q) bus when

(1) voltage litnit is violated

(11) active power limit 12 wiolated

{1111 phase angle 1z high

{iv)  reactive power lirmtis violated

Theuse othigh speed circuit brealoers

(1) improves transent stability

(11 decreases transient stability

{1113  has no effect on system stability

The constant H of a turbo generator of 200 MVA 15 6.0, Its value corresponding to
300 MV A base will be

{1 9.0 () 4.0 qu) 6.0 {1v) 13.5
If the inductance and capacitance of a system are 1.0 H and 0.01 wF respectively and

the instantaneous value of current intemipted 1z 10 amps, the voltage across the cirout
breaker contacts will be

() SOKV (1) 100KV (i) 57KV (iv) 60KV

& woltmeter gives 120 oscillations per minute when connected to the rotor of an
induction motor. The stator frequency 1z 50 Hz. The slip of the motor 15

(@) 2% (ii) 4% (i) 5% (iv) 2.5%
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1) A 10010 W, 50 VA double winding transformer 15 converted to 100/110 V autor
transformer. The rating of the auto transformer 13
(1) 550 VA (1) 500 VA () 11IOVA (v) 100 VA

0= 2=20
B. Explain the following with proper reasoning:

(a) Why the secondary of a current transformer 12 never kept open circuited ?

fhy  Why a ‘“Mho relay’ 13 normally used for the protection of a long distance transtmssion
line?

{c) Why the masmum number of instructions possible in an 8 hat Microprocessor 15 2567

{dy  Whyadc seriesmotoris used for fraction drive?

{e) Why a decaying d.c. offset current wawe appears when an ac circuit breaker is
suddenly switched on to an inductive circuit a the instant when woltage wave is
passing through zero?

Sxd=20
2. (4] Two d.c generators hawing rectilinear external characteristice operate in parallel. Cne

tnachine has the tetrninal voltage of 270 WV on no load and 220 V af the load current of 30 A

The other has a voltage of 280 WV at no load and 220 W at the load current of 30 4 Calculate

the output current and the bus voltage of each machine when

(1) the total load current 1z 50 A

{11) the load resistance of 10 oluns 16

(k) A5 KVA 2200110 V single phase transfortmer has the mamimum efficiency of 96.97% at
power factor logging. Its core loss is S0 Woand full load regulation at 0.8 p.f lagis 5% Find
the efficency and regulation at 3/4 th full load, 0.9 p.f lagging At what p £ at full load the
requlation will be

(1) masimum (1) it o, and (1) zero?

Calculate the mazimum and mintmum regulation?

16

{c) What do you understand by the term vector group of a transformer? Show the termina
connections pf a 3-phase transformer having vector groups.

@) DYII

{11} Ddé, and the corresponding phasor diagrams

a8
3. {a) DCuscuss ahout the “open crouit’ and “short ciromt charactenstics of a synchronous generator.
Draw the phasor diagram under short circuit condition. What do vou understand by the term

“chort circwt ratio”™? Discuss how the cshort cdrouit ratio can be calculated from the twao
charactenistic cutrves.

12
{h} 42000 KVaA 11 KM 3-phase star connected alternator has a resistance of 0.3 ohm and
reactance of 5 ohms per phasze. It delivers full load current at ap £ of 0.8 lagging and normal
rated voltage. Compute the terrrinal voltage for the same excitation and load current ata 0.8
p.f leading

10

(c) A 50 He, 3-phase induction motor designed for woltage Wy 15 switched on to 40 He supply of
voltage Va. Find

1) the ratio of starting torques starting currents and mazi- mum torgques when V= 1.5
V.
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fu)  the ratio of V1 to V3 to give equal values of starting torques both a 40 Hz and 50 Hz
Ignore stator impedance and neglect rotor resistance.

18
SECTION B

4. (a) Frove that for a line to ground fanlt, all three sequence networks must be connected in series
to obtan the sequence currents.

fi

(k) A 10 MVA 138 KV alternator has positive, negatiwe and zero sequence reactance’s of 0%,
40% and 3% respectively.

1) what reactances must he put in the generator neutral zo that the fanlt current for a line-
to-wound fanlt of zero fanlt impedance will not exceed the rated line current?

{11) what walue of resistance in the neutral will serve the same purpose? Express hoth the
resistance and reactance in P.U. and in ohims.

1a
{c) Derive the equation
Viu = A" i, where Yoy - Bus impedance matriz,
T — Bus incidence matriz, A" — Transpose of A
v — primitive admittance matriz
1a
{d Compute the bus admittance matriz, primitive admittance matriz, and bus-incdence matnz in
a 3-hus power system.
Bus code Admittance
1-Ground 71
2-Ground V1
3-Ground V3
1-2 Yy
4-3 i
3-1 g
Yy, s and Yy are mutnally coupled with each other.
14
5. {a) Define the term “Plug Sethng Multiplier” and “Time Multiplier Sethng” as used in the

context of an [IDMTL relay.

How many plug selling and time multiplier sething are avalable with a standard IDMTL

relay?

5

)] A 020 MV A transformer which 15 used to operate at 30% overload feeds an 11 1K'V bus bar

through a C35. The transformer C B, 12 equipped with a 100045 current transformer and the

feeder G B. wath a 400/5 current transformer and both the current transformers feed IDMTL

relays hawing the following charactenstics,

Plug Setting Multiplier 2} 3 1 5 | 30) 15 j2o )
Time (Sec.) W61 41131 2522

The relay on the feeder C.B. has 125% plug sethng and a 0.3 time multiplier sethng If a fanlt
current of 5000 amps flows from the transformer to the feeder, determine

1) the operating time of feeder relay
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{11) suggest sumtable plug setting and time multiplier selling of the transformer relay to
ensure adequate discrimination of 0.5 sec. hetween the transformer relay and the feed

relay.
15
(c)
Cid Infirite bus
OB, E
L @ E10PY. 10 2,
:
i,

Find the steadsy-state stability lirmit of a system shown in the above figure, consisting of a
generator of equivalent reactance 1.0 P.U. connected to an infinite bus through a series
reactance of 0.6 PU. The tertminal woltage of the generator (E) 1z held & 1.0 P.U. and the
voltage ofinfinite bus (E) at 1.0 P.1L

10

(d) An alternator with negligihle damping 18 connected to an infinite hus Write down its swing
equation in usua form. How inettia constant H 12 defined here? Deduce the equal area
criterion condition.

10
SECTION €

fi. {a) What are the criterion of good “addressing mode”™? Discuss with examples the different
addreszsing modes uzed in an Intel 8085 microprocessor.

1a
(b} Eight nos of & bit data are stored 10 consecutive memory locations, Develop programs in
Assembly level language to determine
{1) the largest element 10 the block of data.
(1) the smallest element (value = 00H) in the sarne block of data
Give suitahle comments.
1a
{c) Sizteen nos of B bit data are stored 1n consecutive memory locations, Develop aprogram in

Assembly language (without resorting to normal diviston routing) to determine the average
vaue of the data Make provision to store the quotient in two consecutive memory locations
and the remainderin the next location. Give proper cotniments.

20
7. {a) What are the advantages of a “Swatching Mode” d.c. voltage gulator over a “Linear Mode”

one. Cive the basic block diagrams of the two types and explain their operations. What 15 the
purpose of energy storage el ements in * Switching Mode™ one?

1a
(b} Explain the principle of operation of
1) *5-Ptype fip flop
(11) D-type flip flop and
{111} J-K type flip flop
Cive their corresponding truth tables and their circwit diagrams.
1a
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{c) What should be the 1deal characteristics of an operabional amplifier? Name them. Distinguish
hetween wirtual ground and actual ground. Define the term “Cotnmon mode rejection ratio™
How will you measure 1t?

10

{d) Cive the circuit diagram of an “Uity gain amplifier” using operation amplifier. Discuss how
with the help of unity gain amplifiers sample and hold circuit can be developed. Discuss with
the help of ablock diagram the function of a sample and hold amplifier used in the context of
an AT converter.

10

2. {a) Draw the arcuit diagram of an “UPR-DOWN™ npple counter and explain its operation. How
with the help of four JT-K flip flops and associated circuitry a “decade counter”™ can he
obtained. Dizcuss its operation.

20

i) Discuss where the sinusoidal oscillators are used? For phase shift oszcillator why three
sections of “R-C7 circuits are cascaded. Draw and explain a simple phase shift oscillator using
three sections of R-C circuit and a transistor. Derive the fonmula for the frequency of
oscillation. Make comments on the trans stor current gain. Design the walues of R-C to give
oscill ation of say nearly 1 kHz

20

SECTION D

a, {a) What 15 an IGBT? Cive the cross section and the equivalent crowmt for IGBT. Make a
comparative assessment between a BJI MOSFET and an IGBT.

10

i) Discuss with necessary circuit diagram and wave form the principle of operation of a single
phase full bridge inverter. Obtain an expression of instantaneous load current for a B-L load.
Mame the different methods used for controlling the output voltage of inverters. Explan
hriefly the sinusoidal pulse width modulation techn que.

20

() Enumerate the basic differences between a Triac and thyristor. Draw and explan V-1
characteristic of a Triac Draw and explan a full wave triac phase control circuit.

1a

0. (a) What are the systems emploved for generation of 35B 7 Name them How does halanced
tnodulator suppress the cartier” Draw the drcuit of a balanced modulator using PET and
explain it Discuss the filter method of side band suppression with the help of a block
diagram.

20

(k) In aphase shift 55B system, the phase shift at the andio frequency of 500 Hz 15 only 880, Ta
what extent wall this frequency be present in the lower side band?

i

{c) In a hroadcast super heterodyne receiver having no BF amplifier, the loaded O of the antenna
coupling circuit (at the input to a mixer) 15 150, If the intermediate frequency 1s 455 kHz,
cal culate

1) the image frequency and its rejection ratio at 1000 kHz. &
fi)  theimage frequency and its rejection ratio at 20 MHz,
12
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