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S-604
B.Sc. (Part-II) Examination, 2015

PHYSICS

First Paper

(Electricity & Magnetism)

Time Allowed : Three Hours ] [ Maximum Marks : 50

Answer questions in all. Question 

 is . Answer  question

from each of the Units I, II, III and IV.

Question No. 1 carries 20 marks. Rest of

the questions are of 7½ marks each.

7½

1. Attempt parts : 2×10=20

(i) What is displacement current?

 = a

r
10 ,  r  a

= 0 ,  r > 0

'a' 

(i)

(ii)  r

3. Derive an expression for the electric potential

at a point due to an electric dipole, and hance

deduce the electric field at that point.

7½

4. (a) Discuss the Ampere Circuital law with it's

limitations.

(b) A coaxial line car-

ries the same cur-

rent i up the inside

conductor of ra-

dius 'a' and down

'c'

'b'

'a'

kegâue ØeMveeW kesâ Gòej oerefpeS~ ØeMve nw~

ØelÙeskeâ FkeâeF& ceW mes ØeMve keâe Gòej oerefpeS~ ØeMve

meb. 1, 20 DebkeâeW keâe nw~ Mes<e meYeer ØeMve ØelÙeskeâ  DebkeâeW

keâe nw~

Yeeie nue keâerefpeÙes :

efJemLeeheve Oeeje keäÙee nw?

ieesueerÙe DeeJesMe efJelejCe efoÙee peelee nw :

peneB ieesues keâer ef$epÙee nw~

ieCevee keâerefpeÙes :
kegâue DeeJesMe leLee
DeeJesMe efJeJejCe kesâ yeenj JewÅegle #es$e keâer leer›elee,
kesâ efkeâme ceeve kesâ efueS #es$e DeefOekeâlece nw?

efkeâmeer efyevog hej Skeâ efJeÅegle-efÉOeÇ gJe efJeYeJe keâe JÙebpekeâ Øeehle

keâerefpeÙes Deewj Gmekesâ Éeje Glhe>ve JewÅegle #es$e keâer ieCevee keâerefpeÙes~

heeBÛe meb. 1 DeefveJeeÙe& 

Skeâ-Skeâ 

meYeer 

 FkeâeF& 
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(4)

ρ 







−ρ  ≤



(ii) A charged particle cannot be held in a

stable equilibrium by electrostatic forces

alone, why?

(iii) What are the limitation of Coulomb's law?

(iv) Explain the difference between magnetic

induction B  and magnetic field H .

B H

(v) Explain the significance of 0B. .

0B.

(vi) What is meant by induced current?

(vii) Explain Skin effect.

(viii) What are polar and non polar molecules?

(ix) Diamagnetism is a universal phenom-

enon, explain why?

(x) Discuss the significance of Curie tempera-

ture.

7½

2. (a) Derive the relation :

V)(E

V)(E

(b) A spherical charge distribution is given by :

 = a

r
10 ,  r  a

= 0 ,  r > 0

where 'a' is the radius of the sphere.

Calculate :

(i) The total charge and

(ii) Electric field intensity outside the

charge distribution for what value of

r is the field maximum?

Skeâ DeeJesefMele keâCe Dekesâues Fueskeäšêsmšwefškeâ yeueeW Éeje

meblegueve ceW veneR "njeÙee pee mekeâlee~ keäÙeeW?

ketâuecye kesâ efveÙece keâer meerceeSB keäÙee nQ?

ÛegcyekeâerÙe ØesjCe  leLee ÛegcyekeâerÙe #es$e ce W e fYeVelee

efueefKeÙe s~

 kesâ cenlJe keâes mecePeeFÙes~

Øesefjle Oeeje keäÙee nesleer nw?

efmkeâve ØeYeeJe keâer JÙeeKÙee keâjW~

OeÇgJeerÙe SJeb DeOeÇgJeerÙe DeCeg keäÙee nesles nQ?

ØeefleÛegcyekeâlJe Skeâ meeJe&Yeewefcekeâ Iešvee nw, mecePeeFS keäÙeeW?

keäÙetjer leeheceeve kesâ cenlJe keâer ÛeÛee& keâerefpeS~

mecyevOe Øeehle keâerefpeÙes :

→ →

→ →

=∇

=∇

∇−=

∇−=

ρ 







−ρ  ≤
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(2) (3)

Unit - I

- IFkeâeF& 



the outer conductor of inner radius 'b' and

outer radius 'c'. Find the magnetic induc-

tion field at a distance 'r' from the centre

of the conductor.

'a' 

'i'

'i'

'b' 'c' 'r'

5. What is meant by Vector potential? Derive an

expression for vector potential of a straight

conductor carrying a current I and hence find

the expression for the associated magnetic

field B .

9. (a) Explain 'Hysteresis'. Find an expression

for hysteresis loss in a ferromagnetic

material.

(b) Define 'magnetic induction B and inten-

sity of magnetization M. Give their units.

Prove that :

)MH(B 0

B M

)MH(B 0

'c'

'b'

'a'

(De) SsefcheÙej mejkeäÙetšue efveÙece keâer Gmekeâer meerceeDeeW kesâ meeLe

efJeJesÛevee keâerefp eÙes~

(ye) Skeâ mece De#eerÙe ueeFve

e fp eme k e sâ  Devoj k e s â

Ûeeuekeâ efpemekeâer ef$epÙee

nw, ceW Thej keâer Deesj

 Oeeje ØeJeeefnle nesleer

nw leLee meceeve Oeeje 

veerÛes keâer Deesj, yee¢e Ûeeuekeâ efpemekeâer Deevleefjkeâ ef$epÙee

 leLee yee¢e ef$epÙee  nw, Gme Ûeeuekeâ kesâ kesâvõ mes 

otjer hej Gmekesâ ÛegcyekeâerÙe ØesjCe #es$e keâe ceeve %eele keâerefpeÙes~

efmLej efJeÅegle ceW OeÇgJeCe Meyo mecePeeFS~ DeeefCJekeâ OeÇgJeerkeâjCe kesâ

efueS keäueeefmeÙeme-ceesmeesšer keâe JÙebpekeâ Øeehle keâerefpeÙes leLee ef[yeeF&

mebMeesOeve keâes mecePeeFS~

MewefLeuÙe keâer J]ÙeeKÙee keâerefpeS~ Skeâ ueewn ÛegcyekeâerÙe heoeLe&

kesâ efueS MewefLeuÙe #eÙe keâe JÙebpekeâ Øeehle keâerefpeS~

ÛegcyekeâerÙe ØesjCe  Deewj ÛegcyekeâerÙe leer›elee  keâer heefjYee<ee

oerefpeS~ Fvekesâ ceevekeâ yeleeFS~ efmeæ keâerefpeS efkeâ :

→

→

→

→→→

+µ=

→ →

→→→

+µ=

(8) (5)
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meefoMe e fJeYeJe mes keäÙee leelheÙe& nw? mejue jsKeer   megÛeeuekeâ,

efpemeceW Oeeje ØeJeeefnle nes jner nw, kesâ efueS meefoMe efJeYeJe keâe

JÙebpekeâ Øeehle keâere fp eÙe s leLee mecyeæ Ûegcyekeâer   #es$e  keâe

JÙebpekeâ Øeehle keâe refpeS~

efoKeeFS e fkeâ Øee fle FkeâeF & uecyeeF& ceW HesâjeW Jeeuee

heefjveefuekeâe keâe Øeefle FkeâeF& DeeÙeleve mJeØesjkeâlJe 

nesiee~

efoKeeFS efkeâ Deewj mJeØesjkeâlJe Jeeueer oes kegâC[efueÙeeW

kesâ ceOÙe DevÙeesvÙe ØesjkeâlJe efvecve nw :

peneB

 efkeâve keâejkeâeW hej efveYe&j keâjlee nw?

efjòeâ mLeeve ceW cewkeämeJesue kesâ JewÅegle ÛegcyekeâlJe kesâ meceerkeâjCeeW

keâes Fbšer«eue leLee ef[øeWâefMeÙeue oesveeW ¤heeW ceW efueKeW~ Gvekesâ

Yeeweflekeâ cenlJe keâes mecePeeFS~

efjòeâ mLeeve ceW JewÅegle #es$e ,

mes efoÙee peelee nw~ cewkeämeJesue kesâ meceerkeâjCeeW keâe ØeÙeesie

keâjkesâ ÛegcyekeâerÙe #es$e %eele keâerefpeS~

I 

B

7½

6. (a) Show that self inductance per unit vol-

ume of a solenoid having 'n' turns per

unit length is 
0
n2.

'n' 

0
n2

(b) Show that mutual inductance M between

two coils of self-inductances L
1
 and L

2
 is :

21LLKM , where K  1

On which factors does 'K' depend?

L
1 

L
2 

M 

21 LLKM ,  K  1

'K'

7. (a) Write down the integral as well as differ-

ential forms of Maxwell's equations in free

space and explain their physical signifi-

cance.

(b) An electric field in free space is given by

î)zwt(sinEE 0
. Using Maxwell's

equations find the magnetic field H .

E , î)zwt(sinEE 0

H

7½

8. Explain the term polarization in electrostatics.

Derive Clausius-Mosotti's expression for mo-

lecular polarization and explain the Debye cor-

rection.

→

µ

µ

= ≤

= ≤

β+=
→

→

→

β+=
→

→

Unit - III

- III

Unit - IV

- IV

FkeâeF& 

FkeâeF& 

(6) (7)
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