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Time : 3 Hours Max. Marks : 40

Note : This paper is of forty (40) marks containing three
(03) Sections A, B and C. Learners are required to
attempt the questions contained in these Sections
according to the detailed instructions given therein.

dC: I8 W UF dreid (40) 3@ @1 & S 9 (03)
Ul ‘B, @ aAm M H fourfora g1 R @
3 @uel H fQy Y R el @& SR & gl
P SR o B |

Section-A / Gvs—h
(Long Answer Type Questions) / (€78 IR T2

Note : Section ‘A’ contains four (04) long answer type
questions of nine and half 91 marks each.

Learners are required to answer two (02) questions
only.
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State and prove Gauss’s divergence theorem.
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Derive an expression for the torque on a rectangular
coil of area A, carrying a current i placed in a
magnetic field. The angle between the directions of
magnetic field and normal to the plan of coil is 6.
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Distinguish between diamagnetic, paramagnetic and
ferromagnetic substances giving two examples of each.
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Write and derive Maxwell’s equations in differential
form.
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Note : Section ‘B’ contains eight (08) short answer type
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questions of four (04) marks each. Learners are
required to answer four (04) questions only.
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Explain polarization vector B
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A helium nucleus is completing one round of a circle
of radius 0.8 m in 2 sec. Show that the magnetic field
at the centre of the circle is 107, tesla.

(e=1.6x 10120).
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Why can two magnetic lines of force due to a bar
magnet not cross each other ?
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Write notes on the following :
(@) Curie temperature
(b) Applications of electromagnets
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State true or false. Give brief reason.

(@ A coil of metal wire is stationary in a non-
uniform magnetic field. An emf is induced in the
coil.

(b) The self-inductance of a solenoid is directly
proportional to the number of turns it contains.
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Two electric dipoles of moments p; and p, are in a
straight line. Show that the potential energy of each in
1 pb
2ney 3
the distance between in dipoles. (r is much greater than
the length of the dipole).
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the presence of the other is — , where ‘r’ is
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7. Establish equation of continuity div J+% =0, where

symbols have their usual meaning.
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8. Explain Ampere’s circuital law.
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(Objective Type Questions) / (A&ITS Te)

Note : Section ‘C’ contains ten (10) objective type
questions of half (%) mark each. All the questions of
this Section are compulsory.
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Choose the correct option.
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1. If A=Kr" r,then divA isequal to:
@ K(n+2)r+
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(b) Krn-1
© (n+2)r+t
(d) None of these
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The divergence of a vector quantity is always :
(@ Ascalar

(b) A vector

(c) Zero

(d) Neither a scalar nor a vector
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The equation V2¢ =0 represents :
(@) Laplace’s equation

(b) Poisson’s equation

() Gauss’s theorem

(d) Stokes’ theorem
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4. Which relation is true ?
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5. The examples of diamagnetic substance are :
(@ Fe, Ni,Co
(b) Al air, Bi
(c) Cu, Ag, Au
(d) None of these
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(31) Fe, Ni, Co
(@ Al air, Bi
(|) Cu, Ag, Au
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The net magnetic moment of an atom of a diamagnetic
substance is :

(@ one

(b) <o

© -1

(d) Zero
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Poynting theorem is :
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(d) None of these
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Maxwell’s second equation is :
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Lenz’s law is a consequence of the law of conservation

of :

(@) Charge

(b) Momentum

(c) Energy

(d) Mass
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The magnetic flux through a coil varies with time
(t sec) as ¢:6t2 +7t+1 mWwh.

The magnitude of emf induced in coil at t = 2 sec
IS :

@ 31mvVv

(b) 30mv

(c) Zero

(d) One
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