{c) Write down the equations corresponding to the How graph shownin Fig. 2. Evaluate the gain &
VeV by using Mazon’ s rule.

v V3 Ve, Ve Vg
Fig.2
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i1 () State and explain Reciprocity and Compensation theorems.
(k) Given the crowt of Figo 1, determine the Thevenin eguivalent circwt with respect to 3§
termminals A B and hence find the current flowing through 1002 resistor,
R~
i . - i
i &Y i
i 19¥ - T g
E -+ -+ :
N 2
* ey 1 i
5 & i
12 §

12

n

2. (a) In the crcouit shown in Fig 3, find the initial and final walues of the currents 17 and 13 (using
initial and final value theorems) when the switch 1z closed.
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=~ 150V 30mH 8N

Fig. 3
la
(k) For the network shown in Fig 4—
(1) determine the Admittance parameters ¥11, V12, Va2
f
{11) find equivalent T-network
f
11)  determine image impedances.
4
- 'I!":-.h.u b~ ‘.I} ";Ea'r
¥ arn, Ve
tg. 4 . 1 | l ’
3. (a) Discuss the properties of R-C driwing point impedance functions.
12

(b} Synthesize the foll owing function (1) as an Impedance function 1n the Fosters form (1) as an
Admittance function in Caver’s form:

[s+ 2)[5+ 4)
)

20

FARTEB

4. (a) Starting from Maxwell™s equations, obtain the eguation for a uniform plane wawe in an
unhounded, 1sotropic, homogeneous medinm.

10

)] Show that in a uniform plane wave motion propagating in z-direction, stored energy density
at each point and each instant 15 equally divided between electric and magnetic field energy
densities.

12

{c) Esraluate, using Poynting theorem, the power that1s conveyed along a coamal cable carrying
a current [ {d.c) in the inner conductor and sheath forming the return path for the current.
Voltage hetween inner conductor and the sheath 15 V. Neglect resistance of the conductors.

ettt Wwwstudents_uv|dha|n
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14

5. {a) Write the Laplace’s equation 1n rectangular, cylindncal and spherical coordinate systems.
4T

b

Fig. 5 ki

x.l'
I/Q,_
*F

3

{h} Find the potential function and electric field intensity for the region between two concentric
circular cylinders whose cross-section 1s shown in Fig. 5.

12

() Define Magnetic Vector Potential. Find Magnetic Vector Potential & due to an infinte plane
current sheet ofur form density K.

15
PART &

fi. {a) Explain what 15 tmeant by Polanzation in a Dielectric. Discuss the types of polarization
tnechanisms which may arise in a dielectric,

12
)] Explain the phenomenon of Plezoelectncty exhibited by some crystals.
a
{c) Wention the properties of Ferroelectric material and explain the phenomenon of
electrostriction.
14
7. {a) What 15 meant by Hysteresis lossin a ferromagnetic material?
Discuss the factors that govern the magnitude of this loss.
9
(k) Electrical conductivity of ametal conductor can be expressed as
nett
T, =
m

¢
where n — density of free electrons
t — rel axation time
e —charge on an electron
tn, — mass of an electron

Find, using the ahowe relation, an expression for conductivity of an intrins c semiconductor in
terms of electron and hole mobilities and the intrinsic carrier density.

12
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{c) The resistivity of intnnsic germanum at rootmn temperature 15 equal to 0.47 ohm m. Assuming
electron and hole mobilities of 0.38 and 0.18 m® wol™ sec™ respectively, calculate the
intrinsic carer density.

il

(d) How does the superconductive state differ from nonmal conducting state? What 1s the effect
of (1) frequency and (1) magnetic field on superconductivity ¢

PART D

8. {a) Exzplain as to what vou understand by ‘Primary” and “Secondary’ Transducers. Hlustrate your
answer with suitahle examples.

fi

(k) Draw a neat sketch of a Linear Vanahle Differential Transformer (LVDT) and explain hriefly
itz principle of working.

12

() The output of an LVDT is connected to a 10-V woltmeter through an amplifier whose
amplification factor 15 250, An output of 1| m 'V appears across the terminals of the LVDT
when the core moves through a distance of 0.5 mm The volttmeter has 100 divisions and
scale can he read to two tenth of a diviston Calculate the sensitivity and resolution of the
instrument.

The ahove arrangement 15 used in a force transducer for measunng deflection of a cantil ever.
The canftilever 15 deflected through 0.25 mm by a force of one newton Calculate the
minttnum and mamimun values of force that can be measured.

14
a, {a) What are the various sources of errors 1n ac. bridge circuits? Outline the precautions and
technigques used for reducing such errors.
il
(k) Explain the method of measurement of capacitance and dizsipation factor using Schering
hridge What special features and needed when the bridge 12 supplied from a high woltage
source?
ld
() Explain how the relative permithvity of a dielecttic matenial can be detertmined with the help
of Zchenng brdge.
1n
10. {a) What are the advantage of digital instruments over analogue ones?
3

(k) Explain with the help of functional block diagrams the principle of operation of a Digital
frequency meter.

12

() What 1z meant by Multiplexing in Telemetering system? Describe briefly the method of
Frequency Division multiplexzing (FDM) in a telemetering systerm.

15
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SECTIOM A

What do you understand by string efficiency? Why 15 it very low for an ordinary insulator
string? Dezcribe briefly the methods used for improwing it

10

What 15 teant by bundle conductors? Give some typical arrangemnents of such conductors.
What advantages do they offer over ordinary conductors? Explan briefly.

10

A 3-phase, 125-lan long line operating at 50 Hz is supplying a load of 40 MV A at areceiving
end voltage of 110 KV (line-to-ling) and a lagzing power factor of 0.8, The resistance of the
line 15 11 ohmsfphase, inductive reactance 38 ohms (line-to-neutral) and capacitive
susceptance 3 x 107 mhos (line-to-neutral). Using nominal-pi representation for the ling
cal culate—

{1) line-to line voltage at the sending end, (1) the sending-end power factor, and

State the meanings of steady-state and transient stability limats and explain why the latter 13
lower than the former.

10

Explain the pnnciple of operation of a biased differential relay. What are the reasons for
providing large hias setiings in transformer differential relays?

10

Starting with the Ganss theorem, derive an expression for the line-to-nentral capacitance in
tnicrofarads per lon of a transmisson line having conductors at the corners of an equilateral
triangle. Each side of the triangle in D metres and the radius of each conductoris r metres.

20

PARTB

A dc. shunt motor, whose armature resistance 18 0.5 ohm, 15 to he starred by a controller
which keeps the amature current between the limits of 60 4 and 20 A, the supply voltage
being 400 V. Calculate the number and values of the resistance steps. Prove the theory of the
method of calculation yvou employ.

15

Exzplain, with the help of neat sketches, how interpoles improve commutation in a doc
machine. How are the interpole windings connected in (1) d.c. motors, (1) d.c. generator?
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15
{c) Explain why asynchronous motor does not start by itself£
1a

4. (a) Using synchronous-impedance method, determine the woltage regulation of a 2000-wolt
single-phase alternator supplying aload current of 100 & at rated woltage and a power factor
of (1) urdty, (11) 0.8 leading, and (1) 0.707 lagging. The test results avalable are as follows:
The full-load current of 100 & is produced on short-circuit by a field exataton of 2.5 A, an
em.f of 500 V 1z produced on open dcrcuit by the same exctation, and the anmature
resstance 15 0.8 ohm

15

(k) Dezcrihe briefly the construction of (1) woundrotor, (1) deep-har and (111) douhle-cage type
induction motors and explain howin each case a high starting torque 1s ohtained

15

() Using double-revolving-field theory, develop an equivalent circut for single-phase induction
tnotor.
1a
PART &
5. (4] Sketch the polar (Mygquist) plot on aplain paper for the following transfer function:
10
s =
(5) s(1+5)(1+0.55)
15

{h} Sketch the Bode plots in magmtude and phase versus frequency on a plan paper for the
following transfer function:

100{1+0.15)
I[S:'=5:|[1+n.2s)|[1+|155)

15

{c) Using Routh’s cniterion of stahility, determine the range of K for which the systemn shown in
figure 1 wall remain stahle.

% Cisd
G STy s T gs)
1a
fi. {a) Exzplain the meaning and significance of phase and gan margins of a control system. How

will you ohtain the values of these marging from (1) polar plot, and (1) Bode plots? Hlustrate
by giwing plots for stahle and unstahle systems separately.

20

i) Obtain the state transition matniz of the system represented by the following state equations
and, using the same, determine the time response for t=0
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b e

The iutial conditions are 2;(0) = 1 and z3(0) = -1 and the input £(t) 1z a unit step function a
t=0.

20
FPARTD

7. (4] Descrihe, with the help of a hlock schematic, the principle and working of a modulo-5
counter using flip-flops along with appropriate feedback

1a
(b} Frove that the circuit shown in figure 2 has an outpute; given by

£, =;—Cll-elcit

if the operational amplifiers an 1deal one

- et
T

Fig. 2

10

-

(c) Discuss, with the help of a crcuit example the purpoze of providing (1) negative feedhack
{11) positive feedback in atnplifiers

1a
(d) An average-responding electronic voltmeter has its scale calibrated to indicate correctly the

r.m.s. value of stnusoidal woltages. Calculate the error in 1ts reading 1f the instrument 15 used
for measunng value of asymmetrica tnangular-wave voltage.

10

8. {a) Frove mathematically that a sine-wave carner amplitude-modulated by a sinusoidal signal
has three frequency components. I[dentifiy the frequencies and amplitodes of these
components in terms ofthose of the carrer and modulating signal.

1a
i) Civing circuit diagram of an FM detector, describe itz operation.
1a
{c) What 15 meant by single-side-band transmission? Comment on its ments and dements
relative to double-side-band transmission.
1a

(d) Wirite a note of shout 250 words on the use of open wires, comial cahle, microwaves,
waveguides and optical Mire as communication media

10
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PART E

a. {a) Bring out the difference hetween FUNCTION sub-programme and SUBROUTINE suh-
programme with the help of an example.

1a
)] Identify the errorsin the following FORTEAN statements and suggest correction:
1a
{1) REAL ITEM, KIT, MASS, INTEGEER, BETA SIGHA
fuy DO 200 VALUE=D0.1,1.5,0.2
fu) IF (P—00f(R+2) 10,20,30
(wv) GO TO0,20,500, NODE

{c) Draw a flow chart and wnte an efficent FORT—RAMN programme to find the inverse of a
given matnz.

20

0. (4] Draw afunctional block diagram of digital computer and explain briefly the role of each unit
therein.

15

(b} Write a programme in FORTREAN language using only logical [F statements and
unconditional Go To where necessary to sutn the series

mm:%[ﬂkﬂj

Use format-free INPUT/OUTEUT statements to input ‘n’ and output “sum”

15

{c) Translate the following mathematical expressions into FORTEAN statemnents. Use common
pre-defined functions for parts (111) and (w):

1a

Q) ox= a[p“f]

) y=5"-4"

(i)  z=sin|a|+1.8log, b+ Jab

(iv)  w=ae ™+ -J P2 g
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