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B.Sc. (Semester-II)
NEP-Examination, 2025
PHYSICS
Paper-1 (Major)
[Electricity and Magnetism]

Time : 3 Hours] [Maximum Marks : 75

Note : This question paper consists of two sections. Section-
A consists of eight (08) short answer type questions
bearing six (06) marks each. Attempt any five (05)
questions from this section. Section-B consists of five
(05) long answer type questions bearing fifteen (15)
marks each. Attempt any three (03) questions from this
section. Unless and otherwise stated, the symbols have
their usual meanings.
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SECTION-A
(@UsS-37)

(Short Answer Type Questions)
(Y ST U9T)

(5%6=30)

1. State and prove Gauss's theorem-in. electrostatics. Prove

differential form.
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2. Explain the following terms :
(a) Atomic polarizability.
(b) Electric susceptibility.

(c) Dielectric constant.
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What do you understand by electric dipole moment? What
is its physical significance? Derive a relation between electric
susceptibility and atomic polarizability. ’
foya ool ¥ o = wwem 2 e Wt Wew
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Describe Lorentz Drude theory of electrical conduction and P
derive a formula for electrical conductivity.
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Show that energy stored per unit volume in an electric field
is given by %eEz.

fgany f& & g 8 & e oudT § wiad s
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Explain Langevin's theory of diamagnetism in detail and
derive the expression for the volume susceptibility of the
diamagnetic susbstance.
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Derive an expression for the uniform magnetic field between

two circular coils.
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If the current in a coil of self-inductance SmH increases
uniformly from zero to 1 amp in 0.1 sec, find the magnitude
and direction of self induced emf.
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SECTION-B
(@|ue-a)

(Long Answer Type Questions)
(<d W WeA)

(3x15=45)

Deduce an expression for electric field due to a uniformly.
charged disc at a point situated on the rim of the disc.
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10. (a) Explain Ampere's Circuital law.

(b) Derive an expression for magnetic field intensity at a
point along the axis of a current carrying infinitely long
solenoid. Also show that magetic field intensity at the
end of a long solenoid is half the intensity at the centre.
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11. What is Biot-Savart law? Calculate the magnetic field at a
point due to a straight current carrying long wire. *
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12. What is series resonant circuit? Derive the expression for
the resonant frequency of the circuit.

AU S afwe w0 ow €2 uftvw ST et
% fau =s@ =gm= Fifsm
13. Write notes on the following :
(a) Eddy Current.
(b) Skin inductance.

(c¢) Mutual inductance.
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SECTHN-A
(w3 )
Short Answer Type Cuestions)
( P Twita v )

| Sxte=U))

!. Denve Coulomb’s law from Gause's law in electmosiatics
Does Coulomb's force depend on ' the medium between the
charpes?
frariyfire) o maw ® P A wEm W fem e Ef
v wely W from sl @ W w mem @ fndt s

#?

i, Whas do ) you mnean by el ectrostatic potential? Establish the
relation E = —grad V. Where E is clectric field strength and
V is electrostatic potential.
Agrdfes fava @ s w0 wwE §7 E =—grad V #au
s wifay =i E dgd & @ duw aa VA o
#

3. Define polar and non-polar molecules. Give two examples

- N -
of each. Explain the mechanism of polarisation n them.
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6.
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What is magnetic hysteresis” What s meant try a B-H curve
n magnetic materials? Explain

Tﬂhﬁﬂﬂfﬂﬂﬂhqﬂﬂuﬂdg.ﬂn:
w1 Taw §7 wuEm

Discuss discharging of a capaciior through & resistance.
What is time constani?

A capacitor of capacitance 0.5 pF is discharged through a
resistance of 10 mega ohm. Find the time taken for halfl the

charge on the capacilor Lo escape. {Put log,2 = -&9)
mqﬁﬂuﬂfmﬂ?ﬁnﬁaa}fzﬁdtﬁiﬂ}iﬁﬁ
wfFm W @ g fegos =0 wA E7
Wﬂ.ﬁwmﬁmmmtuﬁmtﬁmﬂ
mﬂmtlmﬁmﬂaﬁnﬁﬁmﬁiwﬁ
as Tm W A WA (log 2 = 69)

{a) What is ohm's {aw? Also state Weidemann-Frenz law
and Kirchoff's law.

{h) Distinguish between Biotsavert law and Ampere’s law.

(%) st m frm @ §7 deiE-wa s fETiE
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A solenoid of length 30 cm wound gniformly with 3000

turns of wire. It carics @ current of 10 Amp. What is the
value of (i) B an the axis of the solenoid at the middle

{11} B on \he axis at an end.




day's law of electromagnetic induction,

When a series combination of 30 ohm resistance and
capacitance is connected to 120 volt A.C, source,
1.5 ampere current flows is the circuit. Calculate the
polential difference across the plates of the capacitor.
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SECTION-B
(ave-u)

{Long Answer Type Questions)

(<t s=9ritg wyq)
(3x15=45)

9.  What is Gaussian surface? State Gauss's (lux theorem and
apply it 1o determine electric field strength inside, outside
and on the surface of a uniformly charged sphere.
i waE ¥ 42 TEE W A i @
wa W UE WWE SrEfem e ® i, amt #i waw
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10. (a) Define electric displacemen .
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7" Sfb) Discuss the salient features of Wiess theg -
ferromagnetism. A
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11. Derive an expression for the electrical conductivity of a
metal on Lorentz-Drude theory and obtain Ohm's law from
it. How does conductivity vary with temperature according
lo above theory?

Hﬁﬁ{!ﬁ:ﬁmmmmﬂiﬂ'&qﬂmm
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12. (a) Using Biot Saver's law, calculate the valye of magnetic

field due 1o an infinitc long straighi wire carrying &
__Curent lampere at a distance R from the wire.

() Show that the Iotal magnetic energy in an inductance
L carrying a current i given by 1/2 L%
()= ¥ Faq # w@n =1 = A % faed
ur | warfed o o @ @l ww A R g w A
W F 9 A HiA
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