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Question Paper Code : 9801

B.Sc. (Semester-111) Examination, 2019

PHYSICS
(Electricity & Magnetism)

Three Hours) [Maximum Marks : 80

Answer five guestions in all. Question No. 1 of
short answer type is compulsory. Besides this, one

question is t¢ be attempted from each unit.
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(a)  What are the imilations of Coulomb's Law ?

T F 79 &l ¥ ?

(b)  What happens to the radius of a liquid drop,

9801/3000

when it is charged ? Explain.

FRAA T T T §x R B | 77 991
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s the charge on

d
. tary charge such

eiectron is usually not taken
explan.
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ic
Comment on existence of a free magnet

monopoles.

@ WA gAY T g7 @ dfad T feaeft
Fifera

Explain the difference between magnetic

induction B and magnetic field /7 .

Pac iy Bom g & A & R
AR

The electric potential which exists only for the
electrostatic field, loses meaning for electric field,
produced by induction, explain.

Ry A < s Rt S &3 3 R oy
e &, AR 3R & et g &9 @ Rie 3w
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Why is diamagnelism a universal phenomen on?
o8 gaed T T FEAh e 8 ¢

Electromagnetic potentials define the field
vectors uniquely, though they themselves are

non unique, explain.

A, &5 @R @ The a0 &
s w0 %, 7 ¥ g @ A &
LR e

Apply Debye correction in Clausius-Mosotli

relation.
Ffta-trad weee & Ra g Fitm
What is displacement current ?
A a0 7 Y ?
UNIT-| / 81
Derive the relalion : (5]
E=(-)VV
=g IS B

(3) [PT.0.)
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(b) A spherica Charge distribution is given by

where ‘a3’ is the radius of the sphere.

Calculate : [10)
(1) The total charge

(i) Electric field intensity for -

W r= [E]
3
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(a)  Show that the potential at a point due to an

@
)

arbitrary charge distnbution car be expressed
as the sum of potentials due to monopole. dipole,

quadrupole etc, (10}

e S B Rl W W @ SRRT 9

A B 20 I e A & g, O, TR
s ¥ 3= o 3 A § seifa o ER

(b) Electric potential of a system at any point in a
field region is given by : (5]
Vix. y. Z) = (20 + 6x? - Sxy + 4y? + 322),

Calculate the force acting on the charge 2x10+5
coulomb, located at the point (2, 0, -3) in the

field region in terms of unit vectors ; . jand .
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Ry &0 ¥ et g 0 g e -
VX, ¥, 2) = (20 + 6x3- Sxy + dy?+ 327) &

Rgd 83 3 Rg (2 0, -3) W Ream
22105 %R @ T qW AW B T TR
el . j e W W I g AR

UNIT-I /7 -1

Distinguish belween magnetic scalar potential and

vector potential. httrn'..".-'www.lucknowﬁtud}-.mm (13)

Derive an expression for vector potenlial and prove that

V.B=0

V.B=0"
A square loop of wire of edge 'a’ carries current
' Find the value of g at the point on the axis of

the loop at 3 distance x from ‘is centre. (10}

wwﬁmm%@,mmgﬂa qq
A F o Ak o b W d
@dE A x g WIGA § B T A TH

A

wod Apnismouyon] mmam,/dny

9801/3000 (5)
(P.T.O.) 9801/3000 (6)

http:/f'www.lucknowstudy.com http:/fwww.lucknowstudy.com



dny

O APTESAOUN O] MAM

9801/3000 (7)

hitp:/f'www.lucknowstudy.com

(5)  Does square l00p behave Iike a dipole for
points such thal x>>a 2 |f 5o what is its dipole

moment ? (5]

WWHFWW:%%Q(;:HJW
e R Wit e Fw k2 o @ Q@
o fagg 7 e ?

UNIT-II /7 SEr-1nl

Define self-inductance What s its physical significance
? Descnbe a laboratory method with necessary theory
10 determine self. inductance of a coil (15])

@rEa # gt fRv e Wfeem R o=
X ? Jmaegs e @it T & eE T 5E
3 fou wmmen Rt & aof= Hftw

Descnbe the construction, pnnciple and working of a
ballistic galvanometer Discuss crilical damping and

logarithmic decrement [15]

e @ hedEndetr @ e, e o SRl
T B FHs ST ot agrRie o @
R= At

[PT.0
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UNITAV / §83-IV

Show that a polarized dielectric is equivalent to

a surface charge density Op = P ji together with

3 volume charge densily sz—f’.p. where

symbols have their usual meanings. (10]

Rz Bt R o Wiy 5gF S8 & 79
Y = g,,:ﬁ,.-‘;amamaﬂm%ﬂﬂﬁ

P,=-V.P 3 g & T Ui & gE
g &

The dielectnc constant of neongas at N TP is
1.000134 Calculate the dipole moment induced
in each atom of the gas when ¢ is placed in an
electric lieid of intensity 9x10* volUm_ Aiso find
atomic polansability of neon {5
(€0=8.85x10"" coul’ I Nt —m*)

Fam | @ am d9 AR T W IREtRT
e 1.000134 1 '8 & 5% W & e

@ o & wor AT, T2 M| ogxi00
A dam P 2% 3 T o B ha

B T gl f AR

[€o=8.85x 10712 gl / Nt —m* |
( 8)
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9, Consider two electromagnetic plane waves propagaling

in vacuum, with their electric field vectors

El = E,cos(hz-wi)i and Ez = E,cos{hz + wr)i

w6 Frala & & fogd g e e e R
ax 5‘EFE‘{ El = Etl cos(kz - w”;: GEAL
E, = Eycos(kz+wi)i &

(a) Evaluate the magnetic field vector corresponding
10 the superposition of these two waves  [10]

T A a S g 8 A I g A
IF T O Hf

(=)} Calculate the time-averaged energy density as

well as time averaged poynting veclor for the
resultant wave. (The time average is carried over
one period of ostiilation ) (5]

oot o @ R St TR B wa o e
Wm%mmﬂﬁmﬂﬁﬁm (up
W*ﬁﬁmﬂmﬁﬂnﬂmﬂﬁm)
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