JJ-1274

B.Sc. (Part - I)
Term End Examination, 2019

PHYSICS
Paper - 1

Electricity, Magnetism and
Electromagnetic Theory

Time : Three Hours] (Maximum Marks : 50
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Note : Answer all questions. All questions carry equal
marks.
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State and prove the two forms of
Green’s theorem.
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curl(q)/—i) = ¢curl A+ (grad ¢)x 4
Prove that:
curl (¢Z) = ¢curl 4+ (grad ¢)x 4
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Explain the meaning of divergence of a

vector field and write its physical
importance.
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(i) (ﬁcf. dr=0

i) P, (0V0). dr=0

Using Stoke’s theorem, prove that
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Deduce expression for the electri

C potential
and

intensity of electric field due to a
uniformly charged non-conducting  soild
sphere at a point situated () outside (ii) on
the surface and (i) inside it. Hence draw
a graph to show the variation of electric
potential and electric field intensity with
distance from the centre of uniformly
charged non-conducting soild sphare.
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What is meant by potential energy of
an electric dipole ? Obtain expression
for the potential energy of a dipole in
a uniform electric field when the dipole
axis makes an angle © with the
direction of the field.

fog wifsu f& fag@ &3 £ 9 df=d
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Show that the electric energy per unit
volume stored in an electric field E 1s

(W8]
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A charge 10uC is given to a metallic
hollow sphere of radius 0.1 m. Calculate
the potential at the surface of the
sphere.
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What do you understand by dielectric

polarisation ? Explain the terms electric field

—

E, electric polarisation P and electric

displacement D in a dielectric substance and
establish a relationship among them.
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Establish equation for the growth and decay
of current in a circuit containing a resistance
and inductance and solve it. Explain the time
constant of circuit and find its value.
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T%18 / Unit-IV
4. (a) fag +MIT  Jypound = curl M
sel wde & wmr od € 6
Prove that Juound =curl M where the

symbols have their ususal meanings.
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Derive an expression for the magnetic

field produced at a point on the axis
of a current carrying solenoid inside it.
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Explain angular  momentum and

gyromagnetic ratio.
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What are Helmholtz coils ? Show that

the magnetic field in the gap between
these coils is nearly uniform
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Explain the concept of displacement
current density and prove that for the

magnetic field B produced in a time

varrying electric field E

- ~ 0E
curl B = J+€g—
Ho( 0 aIJ
where symbols have their usual meanings.
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Write the characteristics of
electromagnetic waves.
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Obtain the wave equation for £ and

B In electromagnetic waves in a
isotropic  dielectric medium and prove
that the speed of waves in a dielectric

medium is V:—l—

=

(b) W= & frm fafay ao o= deam
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Write Lenz’s law and explain the law
of conservation of energy.

(c)qéﬁnmaimamﬁmmn 2

Write Fleming’s right-hand rule.
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