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4 ELECTRICAL ENGINEERING

Paper - I

\

&"ime Allowed : Three Hours

Maximum Marks : 300

/

N\

Question Paper Specific Instructions

Please read each of the following instructions carefully before attempting
questions :

There are EIGHT questions divided in TWO sections.
Candidate has to attempt FIVE questions in all.

Questions No. 1 and 5 are compulsory and out of the remaining, THREE are to be
attempted choosing at least ONE question from each section.

The number of marks carried by a question/part is indicated against it.

Wherever any assumptions are made for answering a question, they must be clearly
indicated.

Diagrams/ Figures, wherever required, shall be drawn in the space provided for answering
question itself.

nless otherwise mentioned, symbols and notations have their usual standard meanings.

Attempts of questions shall be counted in sequential order. Unless struck off, attempt of a
estion shall be counted even if attempted partly.

\ Any page or portion of the page left blank in the Question-cum-Answer (QCA) Booklet must
-~ be clearly struck off.

Answers must be written in ENGLISH only.
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(b) The magnetic circuit of a relay is shown in the figure. Calculate the
energy that coil carries and the force on the armature of the relay when
3 Amp current flows in the coil. The air gap x is 2 cm, cross-section area
of core is 50 em? and the number of turns in the coil is 2000. Neglect the

fringing effect and the reluctance of magnetic circuit in the core. 20
A
3A 3
’ 1
| Ip
o
"."',..._-"""
— > X «——
(c) (1) A capacitor of 0-025 pF has the loss angle, & = 0:0286°. Calculate
the dielectric loss of the capacitor when it carries a current of
100 A at a frequency of 25 kHz. 10
(i)  An iron piece of 50 kg mass, 7500 kg/m3 density is subjected to an
AC supply of 50 Hz frequency; its hysteresis loop area is found to
be 160 cm?Z The scale factors on ordinate and abscissa are
1 em = 0-008 Wh/m? and 1 cm = 20 AT/m, respectively. Calculate
s in the specimen. 10

the loss of energy per hour due to hysteresi

e value of resistance ‘R’ which will extract the maximum

Q4. (a) Determine th
he figure. Also calculate the value of

74 power from the circuit shown in t
maximum power.

20

40 Q %609.

GOVC) . %409

60 Q

-

(b) ()  Define Hall effect. With a sketch, explain the concept of Hall
effect and arrive at an equation for Hall voltage Vyy. 10

(i) The superconducting state of a lead specimen has critical
temperature of 7-26 K at zero magnetic field and the critical field

is 8 x 105 A/m at 0 K. Estimate the critical field at 5 K for this
specimen.

U-ELE-YUGT 4
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t shown in the figute is initially being quiescent and excited by a
't impulse. ‘ind the expression for v (f) for t > 0 and draw the

response. Calculate the value of voltage across the capacitor at

t —= 50 pF
0-3 8t CD 1 kQ ve(t) K

|

voltag

t = 50 1§S. “t

Mg yyer

_ ‘ -
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SECTION B

Q5. (a) Form the homogeneous system of equations to balance hemical

equation

Csz + 02 _— COZ + Hzo.

Solve it by Gauss-Jordan elimination method to obtain the balanced

chemical equation. 12

(b) The circuit shown below, shows two diodes with reverse saturation
currents of Ig " and Ig ) placed in parallel.

(1) Prove that the parallel combination operates as a diode. 6

(ii)  If the total current is Iy, then determine the current carried by
each diode. 6
Ip

—

O VAR v *

(¢ (i) What are trigraph characters ? How are they useful ? Translate
the following trigraph sequences into their equivalent symbols : 6

M?”= IDH?) JD??< dN??2 W»M?77- (VD)7

(i) From the keywords and identifiers given below, segregate the
keywords and identifiers in two separate groups : 6

(I) break (II) ifloat (III) unsigned (IV) size (V) vshort (VI) goto

(VID) sizeof (VIII) reverse (IX) enum (X) register (XI) iff
(XTI) continue

U-ELE-YUGT 5
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(e

Qr‘ (a)

(b)

(c)

/A
. Yuo n

.

, schematic dingram of a series-series f
QW 1h[ v : H-80Tr108 [(lpf”"",b am ].
¢ < plifier and

R8N for

closed loop gain

(i)

(if) in]mt.impud:lncc
1
(i) output impedance.
amplifier is clm:‘:aci;criﬁctl by finite input impedance R, and

The forwa rd
edance Ry

finite output imp
| functional operations of a

schematic, explain the essentia

ata acquisition system.

stor-battery circuit S
ketch the time-average
+ oo, if the input vo

with a block

gcneralised d
diode—resi
e ideal. S
ed from — < to
litude equal to Vp.

V.

il hown below, the diode Dy is
1e

F::umcd to b of Vyurr 28 the battery
3;it3ge Vg 18 vari ltage 1s a sinusoidal
voltag

voltage with an amp

nJr

1% of total current passes
he fixed coil. The mutual

r ammeter 1S arranged so that
ght
th the angle of displacement

A dynamomete
through the moving coil and rest throu

inductance between the two coils varies wi
s zero position as follows :

0 15 30 | 60| 90 | 105 | 120
_975 |-192| 0 | 192 | 275 336

of the moving coil from it

Angle (degree)
Mutual inductance (WH) |— 336

I ' .
0f1:31 ;quue of 105 x 10-6 Nm is required to give the full scale deflection
of 120°, calculate the current at half and full scale deflection. (Graph

sheet attached)

Usin :
the afieﬂny high level language, write a computer program to compute
a enclosed by a curve fix)=x?+ 1, between x=A and x=B by

using t ;
8 trapezoidal approximation.

7
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Q7. (a) Assuming the Early Voltage V, = e, compute the e gain ang i

impedance of the circuit shown below. I 1s an ideal currept sour
: } . . Ce
while Vg, . is an ideal voltage source used to bias Q, and Qy in the

active mode.
20

m

(b) () A wattmeter reads 4 kW when its current coil is connected in
R phase of a symmetrical 3-phase system supplying a balanced
3-phase inductive load of 25 A at 400 V. What will be the reading

of the wattmeter if the connections of the current coil remain

unchanged and voltage coil be connected between B and Y

phases ? Draw the corresponding phasor diagram. 10

(ii)  The following data is related to the Schering bridge shown in the
4
figure. Ry = 2 kQ, C; = 0-5 uF, Ry = 4 kQ and C5 = 0-5 pF at
frequency 1 kHz. Determine the unknown resistance and

capacitance of the bridge circuit and dissipation factor. 10

U-ELE-YUGT 8
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(1)

(i)

F

\ \:’.)

Construct a switching circuit for the Boolean function using logic
gates. Simplify the function and draw the simplified circuit using
logic gates

L=AB+A"B+ADB

A 36-bit floating point binary number has eight bits plus sign for
the exponent and twenty-six bits plus sign for mantissa. The
mantissa is a normalized fraction. Numbers in the mantissa and
exponent are in signed-magnitude form. Determine the largest

and smallest positive quantities that can be represented,

excluding zero.

or the RC phase shift oscillator circuit shown below, determine the
condition of oscillation and the frequency of oscillation. What will be the

of oscillation (in Hz) if R; = R, = 10 kQ and C; = 1-0 nF ?

frequency
\lso calculate the minimum value of Ry required to sustain sinusoidal
oscillations.
Ry
3201|\ ¢, Ipo o [
R E e am e e Kt
=
Ry %Rl Ry
n

(b) A parallel plate capacitive transducer uses plates of area 450 mm?
which are separated by a distance 0-3 mm and having air as dielectric.
Determine -

(i)

(ii)

(iii)

The change in capacitance if the transducer is subjected to a
linear displacement which reduces distance between plates to
0-27 mm.

The ratio of per unit change of capacitance to per unit change of
displacement.

If a mica sheet of 0-02 mm is inserted in the gap, determine the
value of actual capacitance and the change in capacitance for the
Same displacement and the ratio of per unit change in
Capacitance to per unit change in displacement. Assume the

dielectric constant of mica to be 8.

9
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(c) Show that :

(1)

(i)

U-ELE-YUGT

J‘ (yz—l)dx+(z+xz+z2)dy+(y + Xy + 2yz) dz
4

is independent of path of integration from (1, 2, 3) to (4, 5, 6).

Hence, evaluate the integral.

— A A -
Let F =zj + zk represent the flow of a liquid. Find the flux of F
through the surface S given by that portion of the plane

z =6 — 3x — 2y in the first octant oriented upward.

10
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