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(a)

(b)

(c)

(d)

(e)

SECTION A

Using double integral, find the volume in the positive octant of the

ellipsoid
x2 vZ 2
+ +— =1
10 b/ 4

The strength of one bond of Magnesium Oxide (MgO) = 10-54 eV. How
much joules of energy for vapourization will be needed by 0-35 kg
Magnesium Oxide ? (Take Avogadro number = 6-022 x 1023 atoms/mol,
charge of electron = 1:6 x 1071% Coulombs, atomic mass of Mg = 24 u,

atomic mass of Oxygen = 16 u)

What are Maxwell’s equations in Point Form and Integral Form ? How

do these equations take form in free space ?

For an abrupt silicon p-n junction with acceptor ic concentration
Ny =4 x 106 cm—3 and donor ion concentration Np = 1u x 1015 cm-3, if
T = 300 K, intrinsic carrier concentration n; = 1 x 1010 cm—3, calculate
the maximum electric field in the depletion region when 7, = — 35 volts.
Assume relative dielectric constant of silicon €. = 11'8, electron charge
q =16 x 10719 C, Boltzmann’s constant k = 1-:38 x 10723 J/K,
permittivity of free space gp = 8854 x 1012 F/m.

Write a ‘C’ program to identify whe er the given input word is a
‘palindrome’. The program should read the word from t e terminal and
display the message ..hether the input word is a alindrome or not. If

the input word is ‘END’ it should exit the program.
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(b) ®

(i1)

o O

(ii)

SGSE-O-ELE

A Hall voltage of 3-5 x 108V in magnitude is generated for
aluminium specimen of 15 mm thickness with a current of 25 A
and a magne*: field of 06 Tesla, imposed in a directi !
perpendicular .o the current. Calculate electron mobility t~=

aluminium. (Take electrical conductivity for 3iluminium _;
3-7 x 107 /m)

Six micrograms of antimony are thoroughly mixe« n molten form
with 200 g of pure germanium and antimony ator . substitute f
germanium atoms uniformly throughout the olid material.
Determine the density of antimony atoms, the de sity of donated
electrons and the conductivity, if electron mobility s 3500 cm2/Vs,
for the carriers.

(Take charge of electron = 16 x 1071° Coulo bs, density of
germanium = 5-46 gm/cm?3, atomic weight of antir _my = 121-76 u,
Avogadro number = 6:022 x 1023 atoms/mol)

The dimensions of the coil of a moving coil voltme*~r are 3 cm and
2-5 cm and the coil has 150 turns. The scale has 1' ' divisions. The
air gap flux is 0-15 Wh/m?. Determine the series ~sistance when
the meter is to be used for 0 — 100 V. The sp..ng constant is
2-5 x 10~% Nm per division and the resistance of the coil is 1 Q.

In a 10 A dynamometer type ammeter, the rate of change of
mutual inductance with deflection is constant ..ad is equal to
0-005 pH per degree. It has a full scale deflection of 90°. Find the
deflection when the current to be measured is 5 A.
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(e) Identify the type of feedback in the BJT circuit shown below. Draw the
general feedback model showing the basic amplifier and feedback
network. Find the input impedance and output impedan with feedba
of the circuit shown. Its parameters are Rp = 5 k(,, Rp = 50 ks,
Rg = 15 kQ, hy, = 1200 Q, hg, =60 and h¢ = h,e = 0.

Q6. (a) ()

(ii)
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Draw the circuit diagram of Hartley oscillator using FET. If
L; = 15 mH and C = 50 pF, calculate Ly for a frequency of
oscillation of 168 kHz. The mutual inductance between L and Lg
is 5 pH. Find the required value of p of FET to be used for this

circuit.
For the FET amplifier below, determine Vpq and Ipq. Assume
that FET is operating in its saturation region.

Given
Vpp=12V

K, = 0-24 mA/V?2
Vrn =3V VbD
R;=10M :

Rp=2K %

=0 AWW——o vy,
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(1)

(b) @)

(i1)

(c) 1)

SGSE-O-ELE

An n-channel JFET amplifier circuit is shown in **-e figure below.
The JFET parameters are the drain to source saturation current
Ipss = 12 mA, pinch off voltage Vp = — 4 V, the channel lenguu
modulation coefficient A = 0-008 V-l. Find the small signal
transconductance g, and voltage gain A, 10

20V
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A 1000/100 V potential transformer has the following parameters :
Primary resistance = 97-5 Q
Primary reactance = 654 Q
Secondary resistance = 0-86 Q
Total equivalent reactance = 110 Q
Magnetizing current at 0-4 p.f. = 0-02 A

Find (I) the phase angle error at no load, and (II) load in VA at
unity power factor at which the phase angle error will be zero. 12

A Phantom loading arrangement is used to test a 220 V, 5 A dc

energy meter at its marked ratings. The resistance of the pressure

coil circuit is 8800 Q and that of current coil is 0-1 Q. Calculate

the power consumed when testing the meter with :

(I) Direct loading arrangements.

(II) Phantom loading with current coil circuit excited by a 6 V
battery. 8

If F = (2x3 - 32)i - 2xyj — 4xk, then evaluate J.” “x F dV, where

\Y
V is bounded by the planes x =0,y =0,z=0anc ’x+2y+z=4
where V = i—a—+j—q+ki. 10
19):4 oy 0z
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(¢)  The current source circuit shown in the figure below has Iggp = 0-7 mA
and I, = 25 pA at V¢, = 1 volt. The transistor parameters are p = 150,

VBE;(ON) = 0-7 volts and Early voltage V4 = 100 V. D¢ rmine Ry, R .
VBE,ON) and change in I, when V¢, changes from 1 V to 4 V. Assur._.

that the two transistors are identical and are maintained at same
temperature. Derive the equations used. 20

vi=5V '
I, =1,
g ¥ 3 R, “
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