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B.Sc. (Part - 1) Examination, 2022
(New Course)
PHYSICS
PAPER SECOND

(Electricity, Magnetism and Electromagnetic
Theory)

Time : Three Hours] [Maximum Marks:50
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Note : Attempt all the five questions. One question
from each unit is compulsory. All questions
carry equal marks.
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What is meant by gradient of a scalar function? Ex-
plain its physical significance. Prove that

and Zq) is always normal to the surface ¢ = constant.
Give two examples of gradient of a scalar field.
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State and prove Nortan's theorem.
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curl curl :& = grad div :& - VZK
Prove that,

curl curl 7& = grad div Z -v? K
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Explain electric potential and electic field.

Hence prove that E- %q) where E is electric

field and ¢ is electric potential.
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Calculate the force per unit area of the surface
of conductor in an electric field.
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State and prove Gauss's law for electrostatics.
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Determine intensity of electric field at any point
due to solid charged cylindrical conductor.
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Write the Clausius-Mossotti equation and derive
it.
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Find the equation for the growth of currentin a
circuit containing resistance and inductance.
Explain the time constant.
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Establish the equation of continuity
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for the time varying current or non-steady current
distribution.
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A charged condenser is discharged through a
resistance. Calculate the charge remained on the
condenser attime t.
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Explain the following:
(i) Free andbound current
(i) B and H
Ri Pifste: 6
() VxB=p,J
(i) VgB=0
Prove that
() VxB=p,]
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(ii)
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Write Biot-Savart law. Obtain the expression for
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the magnetic field produced at the centre of a
current carrying circular coil.
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Explain the following terms:

(i)  Intensity of magnetisation

(i) Magnetising field
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Derive the Coulomb's law of electrostatics with

u
the help of the Maxwell's equation divE = P .
0

U I FIBRR H Jrifie qen fgdiae gusierat
F BRI BT AT BT 3 1 : 20 & 6

P.T.O.

(8]

() afE 3 200 AT P AT @RI A S &, A

5O fopdmTT e st ur rme

(iiy e fexiras Pusell H 9T @ aTell &RT 2
thmR &1, @ matie pueet § g8 arent
UR Fd BTl

The ratio of number of trums in the primary and
secondary coils of a step up transformer is 1 :
20.

(i) Ifitis connected with the main line of 200
volt, what voltage will be obtained from it?

(i) Ifthe current obtained in the secondary coil
is 2 A, calculate the current flowing is the
primary coil.
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Write down the Maxwell's equations and deduce them.
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