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SECTION A

The average number of mistakes committed by a typist is 3 per page.
rnd the probability that the typist commits

(1) no mistake

(i)  at least two mistakes per page. 12

An electric dipole is placed in a uniform electric field of strength
7 x 10% V/m as shown in the figure. The charge on each dipole is opposite
in nature and each equal to the charge of an electron. Both charges are
separated by a distance of 2 angstrom. Both, field and dipoles are in
same plane. Calculate the magnitude and direction of the dipole moment
and torque. 12

|

+Q

Define magnetostriction. Explain different types of magnetostriction. 12
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The equivalent ABCD constants of a network are obtained by cascade
connection of two networks as shown in the figure. The value of constant

B of equivalent network is 5 + j40. Calculate the value of z;. 12
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Network A | Network B

W __.e a C-program to check whether a number is a perfect number
not. 12
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(b)

(c)
Q4. (a)
(b)
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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 cm? 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
—_—
1
o
a1k
—

—_— X ——

(L 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
(ii)  An iron piece of 50 kg mass, 7500 kg/m?3 density is subjected to an

AC supply of 50 Hz frequency; its hysteresis loop area is found to

be 160 cm? The scale factors on ordinate and abscissa are

1 cm = 0:008 Wb/m?2 and 1 cm = 20 AT/m, respectively. Calculate

the loss of energy per hour due to hysteresis in the specimen. 10

Determ~~ the value of resistance ‘R’ which will extract the maximum
power from the circuit shown in the figure. Also calculate the value of

maximum power. 20
40 Q 60 Q
60V C) e
60 Q 40 Q

@
€

1) Define Hall effect. With a sketch, explain the concept of Hall

effect and arrive at an equation for Hall voltage Vy. 10
(1) The superconducting state of a lead specimen has critical

temperat——> of 7-26 K at zero magneticfield: 17 : =~~~ = 7:ld

is8x10° A/mat 0K. ™~ ‘ethecriti "~ 'dat5K " "
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SECTION B

Q5. (a) Form the homogeneous system of equations to balance the chemical
equation
C2H6 + nz B COz + Hzo.
Solve it by Gauss-Jordan elimination method to obtain the balanced
chemical equation.
(b) The circuit shown below, shows two diodes with reverse saturation
currents of Ig 1 and IS2 placed in parallel.
(i) Prove that the parallel combination operates as a diode.
(ii)  If the total current is Iy, then determine the current carried by
each diode.
Ip
it DY \/D;
(c) (1) What are trigraph characters ? How are they useful ? Translate
the fouowing trigraph sequences into their equivalent symbols :
M7= wy::) IN< AV 77— (VD!
(ii) From the k_, . ords and identifiers given below, segregate the
keywords and identifiers in two s« arate groups :
(I) break (II) ifloat (III) unsigned (IV) size (V) vshort (VI) goto
(VII) sizeof (Vii, reverse (IX) enum (X) register (XI) iff
(XII) continue
U-1 E-YUGT 6
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Q7.

(a)  Assuming the Early Voltage V = o, compute the voltage gain and input
impedance of the circuit shown below. I, is an ideal current source

while Vg, is an ideal voltage source used to bias Q; and Q, __ the

active mode.
Vee
Re Ve
Q R,
v Qo
" }— VBias

d) Inc

Y

(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 rea._g
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.

(i)  The following data is related to the Schering bridge shown in the
figure. R; = 2 kQ, C; = 05 pF, R, = 4 " and C5 = 0-5 pF at
frequency 1 kHz. Determine the unknown resistance and

capacitance of the bridge circuit and dissipation factor.

AC supply
fHz

YuGT 8
Previous Pathshala

20

10

10



Previous Pathshala




(c) Show that :

@) '[ (yz~1)dx + (z + xz + z2) dy + (y + xy + 2yz) dz
c
is independent of path of integration from (1, 2, 3) to (4, 5, 6).

Hence, evaluate the integral. 10

— A A —_
(ii) 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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