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f The figures in the margin indicate full marks.
- Candidates are required to give their answers
. in their own words as far as practicable,

Electricity and Magnetism
1. Answer any five questions : 5%2=10

(a) Calculate the curl of the vector function
v =-yX +xy. Give its physical significance of
this vector function.

(b) A charge of q sits at the centre of a cube. What
is fux of E through each face of the cube.

(c) State Gauss's theorem in presence of dielectric.
Explain each term.
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(2)

{d) A current distribution gives rise to the magnetic
vector potential

A

K(x, ¥:2) = x2yi+ y2xi - xyzk
Find the corresponding magnetic field B at
(-1, 2, 5).

(e) What is the energy stored in a capacitor of
capacitance 2pF raised to a potential of 1 kV?

() What is Biot-Savert law ?

(® Define magnetic susceptibility and magnetic
permeability
(hy What is displacement current ?
2. Answer any four questions : 4x5=20

(@ () Starting from Maxwell's equation derive the
wave equation for electric and magnetic
fields in free space. 2

(i) Show that for electromagnetic waves in free
space, energy is equally shared between
electric and magnetic fields. 3

(b} () Find an expression for the coefficient of self
inductance of a long solenoid. 2



L4 ]
(i} Find the mutual inductance between the

primary and secondary of a standard
solenoid. 3

. (¢) A solenoid 1 m long and radius 4 cm has 1000
turns and is carrying a current of 1A. Find the
magnetic field at the centre. Derive the formula
used. 5

(d) @ Using divergence theorem prove

[r-ds=3v. 3

(i) Find the angle between two vectors. 2

A=3§+23—612
B=4i-3j+k

{e) ) Find the capacitance of a condenser
consisting of two concentric metallic spheres,
the inner of which is charged and outer is
earthed. 4

(i) What will be the effect of introducting a
dielectric slab between the plates of a
condenser. 1

(f) What is electric dipole ? Find the field at any
point for the dipole. 1+4
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(4)
3. Answer any ore question : 1x10=10

(a) () Examine, which of the following functions
may be a possible electrostatic field

(a) E= A(4yi——2x}—-f()

(b) E= A[2xi— yzzj—(1+yzz)iz]

For the field, find charge density.  2+2+1
i) Evaluate [ﬁ-ﬁ ds, F= 4xzi-y?j+ yzk ,

where s is the surface of a unit cube. 5

(b) () State and establish Poynting's theorem.
Interpret each term. 6

() The intensity of Sunlight reaching the earth's
surface is about 1300 Wm2. Calculate the

strength of electric and magnetic fields of the
incoming sunlight. 4

IR
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(6)
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g I [T-ds=3v
(i) 6 Veotor @ FgIF @I 23w w41
A =31+2j-6k
B=4i-3j+k
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(8)
Digital Analog Circuit and Instrumentation

1. Answer any five questions : 5x2=10

(a) Convert (0.101), into its decimal equivalent.

(b) Show that AB+AC+BC = AB+AC

(c) The forbidden energy gap in a direct gap
semiconductor is 1.43 eV. Determine the
wavelength of radiation emitted when a

conduction band electron makes direct
recombination with a valence band hole.

(d) Write current-voltage relation of an ideal p-n
function diode and draw its characteristic curve.

(2} Write down the characteristics of an ideal
OPAMP.

(fy Explain how an OPAMP may be used as an
adder.

(&) Draw NOT-gate using transistor.
(h) Subsuract binary number 1101 from 11010,

2. Answer any four questions : 4%5=20

(a) (0 Explain the nperation of an OP-AMP as a
non-inverting amplifier. 3



- (9)
(@ In a circuit of non-inverting amplifier
R;=10kQ and Ry=50kQ. What
: would be the output voltage for an input
| v =1V 2

"(b) @ A pure semiconductor has intrinsic carrier
density of 10 Zy 5 at 300K. When doped
m

with donor type impurities the hole

concentration decreases to 1oly 5 at the
m

same temperature. Find the value of electron
: denstty. 3

(i) 'The barrier potential across a p-n junction

diode cannot be measured simply by placing

a voltmeter across the diode terminals ——

| Explain. 2
" (¢) Caleulate ripple factor and retification efficiency
: for a full wave rectifier. 22

(d) Using positive feedback establish a relation
between closed loop gain and open loop gain for
a feedback amplifier. Hence define Barkhausen
criterion of oscillation. 342
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( 10 )
(&) y=AB+AB
Write truth table of above equation.

Using AND, OR, NOT gate represent the above _
equation. 2+3

(f) Establish the relation between o and p for a
transistor.

3. Answer any one question : 1x10=10

(a) What are half-adder and full-adder ? How can
they be implemented by logic gates ? Draw the
logic block diagram for adding two decimal
numbers 7 and 12. 1+1+2+2+4

() () Draw a circuit using OP-AMP whose output
vg =—(4vy+6v,), where v; and v, are
two input signal. 3

() If the transistor is used as 2 CE amplifier
with load resistance 10k} and effective

source resistance 600Q), find the current
gain.

Given, hg =50, h,, =25x10%A/V. 2



(1)
(i) Explain the use of a Zener as a voltage

regulator. 3

(iv) A sine wave is displayed on a CRO screen
with the calibrated time base set at 0.1 ms/
div. One cycle of displayed waveform
spreads over 10 divisions along the
horizontal axis. Find the frequency of the
waveform. 2
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