91003

B. Sc. (Pass Course) 1st Semester

Examination — December, 2022
PHYSICS (ELECTRICITY & MAGNETISM)
Paper : Phy-02
Time : Three Hours | [ Maximum Marks : 45

Before amstoering the questions, candidates should ensiure that they have
been supplied the correct and complete qu%;ﬁfnn paper. No complaint in
this regard, will be entertained after ex wtion.
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Note: Attempt five ql}%stions in all, selecting at least one
question from each Unit.
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1. (a) Discuss the physical significance of gradient of a
scalar function and curl of a vector field. 3
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(b) Explain line integral, surface integral and volume
integral. 3
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2. (a)

(b)

3. (a)
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Prove that divergence r-—=; , where

F=x?+yf+z£. 3

fae= 7

2 R & #X, A& 7 =xi +yj+2k)
;

Deduce the relation E =-grad V between Electric
Field and Electric Potential. 3
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Derive an expression for the force per unit area
acting normally outwards on the surface of a

charged conductor. Hence calculate the energy per
unit volume of an electrostatic field. 6
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Using Gauss's Law, calculate electric field

intensity at a point due to an infinitely long line of
charge. 3
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Prove that the point at which potential
v = x + 2 + 2 contains no charge. 3
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(c) Define the following terms : 3

(c) State Gauss's Divergence Theorem. Give its =1 & ot SR

practical application. 3 #  Coer-civity
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4. Give Langevin theory of paramagnetism, and hence By
prove that susceptibility (), ) of paramagnetic UNIT
substance in inversely proportional to “absolute -
temperature. ® 9 i @ -

, & P R @ M @-RE at B 7. (a) Usmg Maxwell's equations, derive the wave
IEEE Ee ‘3”‘3%@5@&’7 (o) T AT & o e‘l‘;a’fi;)ﬂ‘fur the field vector Eand Hin free space
FeRRTA Bl 31 O . and obtain their velocity of propagation. 6

5. (@} Discuss the @\icaticm of E-{ystcrcsilsl in selecnon SHER D {[If[Eﬁ{ﬂ H IYI T gL, H-ay =1
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gﬁj‘% ?@{ T;ﬁlﬁ% EH“FEIT"—@ ‘!w N (b) Define Poynting vector. What does it represent ?
) What are domai;:s ? Describe domain theory. of Yuifs 3
<« ferromagnetism. ' 6 B SR F Je 1 Ry 2 -'l'i'_?u["(-li
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6. (a) What is meant by the solenoidal nature of the ) 3
magnel'ic vector field B ? 3 SRR eﬂ_{ ﬁqu:{ a0 H HAT B¢ Eﬁ '?1|Q|

g i &3 B B R R (&7 Explain the physical significance of four maxwell's

27 equations. 3
(b) Magnetic susceptibility of aluminum is 2.3 x 10_‘5_ ¥roaw 3 9 aieE 3 N R w2

Find ]-Fshtyrelative permeability and relatw; (@ Give the characteristics of electr{bmagnctiQ 3
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