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The question paper is divided into three sections A, B and C.
Write answers as per the given instructions.
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Section - A 10x1=10
(Very Short Answer Type Questions) (Compulsory)

Answer all questions. As per the nature of the question
delimit your answer in one word, one sentence or
maximum up to 30 words. Each question carries 1 mark.
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If a function is given by ¢ (x, y, z) = (3x*y —°z%), then
obtain grad ¢ at point (1, -2, —1).
R DI BT ¢ (v, y, 2) = B’y »2), G FreiffRa &1 ar
fo=g (1,2, 1) WR grad ¢ BT T STl DI

What is the value of div curl A, where A is a vector?

afe A U Iy & @ div curl A BT A9 AT BRI 2
Determine the constant o so that vector

A =(x+3y)i +(y+22) ]+ (x+ az) k would be solenoidal.
AR A =(x+3y)i +(+22) j+(x+az) k ¥ o BT TF T

BN e |feer A gfReroredrr wfeer gl

What will be the work done in rotating an electric dipole
of dipole moment (P) through an angle 0 in a uniform
electric field E.

af v fg ga e g ga smeuf P g @ wwou g
(E)H O Ivr 1 gaRIT STRI a1 g & forg 6 Ry el o
a4 faRed|

In U?® nucleus the distance between two protons is

6 x 10""m. then what will be electric potential energy
between them?

U8 & F1ftep 7 §1 e & Heagdl 6 x 105 Hier & ot
ST A& fegd fRUfosT St a=r gt ?

Write down the clausius mossoti equation.

FoAl Rggaaaet It forRgu|

Define orbital gyromagnetic ratio.

wefly STgREEfed fRsuf B aRemer gl
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(viii) Define Bohr magneton.

IR FESH B gy S|

(ix) Write down the differential and integral form of Ampere's

law.

Wéaﬁawmawwww%@m

(x) Define time constant for a L-R. circuit.

T L-R 9RUY & fou I93 fadie @ aRy9if¥a Hifdra

Section - B 4x5=20
(Short Answer Questions)

Note: Answer any four questions. Each answer should not
exceed 200 words. Each question carries 5 marks.

(Tvs - 9)
(oTg IR 99 )

fAder: gl IR U & TR QITUI MY 310 STR Bl 3fferehey
200 oregf ® uRfifia Hifvmel g U9 5 il @ gl
2) Prove the following relations for any position vector
r=xi+ yj‘ +zk
. . 1\
(1) div grad (;)— 0
(ii) div grad (Inr) = =
fopcft RUfT Afeer 7 = xi + ) +2k & fow = et @1 Rig
ST
) ) 1\
(1) div grad <;>— 0
(i) div grad (Inr) =

r
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State and prove stoke's theorem for curl.

TSl & el YT Dl HUF forgar Rig HINT|

Prove that the ratio of electric energies to charge a conducting
sphere of radius » with charge ¢ and uniformly charged

nonconducting solid sphere with charge q of same size is 5:6

Rig a1 {5 1 BT & d1eTd el BT ¢ 3T A SMAfAT FA 3fR
T 39T W 3ITeld 31 Mol Bl Uep FHH BT F JHRIT P
2 AP g HoAiall Bl U 5:6 BT g

Define atomic dipole moment and atomic polarisability.

Establish a relation between them.
TRHTIU fg ga STE0l g YRATUGS gaurar ol RATNT BT wd
ST ARy w1fid HifTu|

Establish the relation between magnetic moment and angular
momentum for orbital and spin motions of an atom. Hence
define the surface current.

U URHTY] 1 el TG Thol RN b Jraehi STTEQ! g piof
HRT | TG AU HITUI SHH IS &RT Bl gRATMNT DI

What do you mean by magnetic vector potential? With the help

of this derive Biot Savart law.

T Al fava 31T -1 FH & ? IFeh! AR 3 f9afl-
Al o g BT
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8) Find coefficient of mutual induction between two co-axial
solenoids and also obtain a relation between mutual inductance
and self inductances of solenoids is an ideal condition.
< TTeftT gRAfTHIAT & 3T IRV NS Bl ST HIRI 3R
ST YRATITDISN P FEURTT UMThT b AT 3G JaeT H Ay
IS IGECAINIY

9) Derive an expression for (i) rise in current and (ii) decay of
current in a circuit containg series combination of L and R.
Ueh gfvger SRFH L e R 41oft 369 | SIS 8 H (i) &RT gig ae (i)
YRT eI & oIy sTeh ged=1 DT

Section -C 2xX10=20
(Long Answer Questions)

Note: Answer any two questions. You have to delimit your each
answer maximum up to 500 words. Each question carries
10 marks.

(Tvs - W)
(Sref ST 1)

fader : fopegl 1 UL & IR SIRIUI 31T 31U IR ol 3ferehad 500
grsct H GRRAAT T &1 Udieh U9 10 3ichl T ¢

10) Define curl of a vector and derive an expression for curl of

a vector in Cartesian coordinate system. Explain its physical

significance.

e Afear & wef @t aRwig T qer e Fds ugf
T A & Pl DI Aol ST DI gdDT Hifcren Arefadr o

IS |
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11) Determine the electric field inside a polarised dielectric and
hence derive the Gauss law.
gfad u=1 dEfd | Il & 1 " feIferg aur g8 T P
fme! g~ HIRT|

12) Define magnetic dipole moment and magnetization vector

(M). Write down the relation between magnetization vector (M)
and current density (J) for non-uniformly magnetized material.
Using this relation establish. p = pu (1 +x)
g foga el vd graehia afqer (M) 1 g iyl
IR w0 A grfohd uaref & fo grgdr |fcer (M) 9 gxT
geed (J) | ey fIRu| g1 ey @1 SUIIT R Y FHe
h =, (1 +x) P aRrRd SR

13) (i) Deduce a relation for classical radius of an electron.
Solag o forad e &g wag U Hifm

(i1) Using ampere's circuital law find the magnetic field due to

a solenoid.

UfRoR gRueY g8 @1 B H oid §Y IRATCTDT & PRl
Y~ GHIDIY &3 b T T bl I Y|

PH-03/600/6 (6)



