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1. Answer any two questions :

a) i)
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( English Version )

10 x2 =20

Prove that V.J + i 0, where the

symbols have their usual meanings.
State Kirchhoff’s laws. 6+4

Find the expression for the

galvanometer current in an

unbalanced Wheatstone bridge.

Mention the factors which determine
the sensitivity of the Wheatstone
bridge. 7+3

State Biot-Savart’s law. Apply the law
to find the magnetic field at a distance
d from the centre of a circular current

carrying coil on its axis. 2+5

Find the expression for the magnetic
field at the centre of a square shaped

current carrying conductor. 3
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d)

2.  Answer any three questions :

a)

0)

i) Define coefficient of self-inductance.
Find the expression for the coefficient

of self-inductance of a long solenoid.
2+6

ii) Explain — A toroid can be considered

as a solenoid of infinite length. 2
6x3=18

Write Maxwell’s electromagnetic equations
mentioning the meanings of the symbols

used. Establish any one of these equations.
4+2

What is meant by the energy density of an

electromagnetic wave ? Find its expression.
1+5

Two coils of negligible resistances are

arranged in parallel. The coefficient of self-

inductance of the coil are Ly and Lyand

their mutual inductance is M. Prove that

the equivalent self-inductance of the

o LL, — M2
combination is Leq = T I 10" 6
1 2 =
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Find the expression for the rate of energy
loss in an a.c. circuit. Hence prove that no
energy is dissipated in an ideal inductor
and an ideal capacitor. 4+1+1
Find the expression for the total impedance
of a parallel resonant circuit. Hence find
the total impedance at resonance. Why the
circuit is called a rejector circuit ? 3 +2 + 1

Prove that in an ideal capacitor the applied

alternating voltage lags the current by %

and in an ideal inductor the applied

alternating voltage leads the current by % .

3+3
Explain how a rotating magnetic field can
be produced using two coils. 6

Prove that in case of a thermocouple

2

Gy —Op = i;, where the symbols have
ar

their usual meanings. 6

What is meant by a magnetic circuit ? Give
an example. What is magnetomotive force ?
State the differences between an electric

circuit and a magnetic circuit. 1 +1+ 1+ 3
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3.  Answer any four questions : 3x4=12
a) Prove that in case of space charge, charge

b)

d)

- -
density J = pV , where the symbols have

their usual meanings. 3

In a cyclotron the protons have to be
accelerated to a velocity of 3 x 108 cm /sec.
The magnitude of the uniform magnetic flux
density in the cyclotron is 1-5 Tesla. Find
the radius of the cyclotron and the time

period of the protons in the circular path. 3

A piece of iron is subjected to a cycle of
magnetisation at the rate 100 per second.
The area of the B-H loop of iron is 5x 10 3 J,
density of iron = 7-7 x 103kg/m3 and its
specific heat is 470 joule/kg. Find the rise
of temperature of the piece of iron per

minute. 3

Describe an arrangement of inductors

where the coupling coefficient is O or 1. 3

What is meant by the time constant of
an L-R circuit ? When a switch is made off
in an electric circuit an electric spark is

produced. Explain why. 1+2
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State the maximum power transfer theorem
in an electric circuit. Prove the theorem in
case of d.c. circuit. 1+2
The potential difference across a wire of
uniform cross-section of length [ and radius
ris V. It is carrying a current I Find the
magnitude and direction of the Pointing
Vector. Prove that the rate of flow of
energy/sec is VL 1+1+1
What is skin effect ? What is the reason for
skin effect ? 1+2
What is meant by eddy current loss in a
transformer ? On what factors does it
depend ? What measure is taken to
minimise the loss ? 1+1+1
In an ideal 20 kVA transformer the
potential difference across the primary coil
is 2000 V. The ratio of the number of turns
of the primary and secondary coils is
1:100. What is the current through the
secondary coil ? 3
Find the wavelength and velocity of an
electromagnetic wave of frequency 6 MHz

inside silver.

Given for silver 6 = 6 x 107Q/m. 3
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)

The impedance of a voltage source is
(100 +50i ) Q. What must be the
impedance of the external circuit so that
the rate of energy loss in the external
circuit is maximum ? If the source voltage
be 100 V what is the maximum rate of

dissipation of energy ? 1+2
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