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B.Sc. Part I

PHYSICS

Paper II

[Electricity, Magnetism, and E.M. Theory]

Time : Three Hours ] [ Maximum Marks : 50

uksV % [k.M ^v* vfry?kq mÙkjh; izdkj dk] ftlesa nl iz'u gSa]
vfuok;Z gSA [k.M ^c* esa y?kq mÙkjh; izdkj ds iz'u gSa ,oa
[k.M ^l* esa nh?kZ mÙkjh; iz'u gSaA [k.M ^v* dks lcls igys
gy fd;k tkuk gSA

Note : Section �A� containing 10 very short answer type
questions, is compulsory. Section �B� consists of
short answer type questions and Section �C�
consists of long answer type questions. Section �A�

has to be solved first.

[k.M ^v*

Section �A�

fuEukafdr vfry?kq mÙkjh; iz'uksa ds mÙkj ,d ;k nks okD;ksa
esa nsaA
Answer the following very short answer type
questions in one or two sentences. 1×10=10

1. ;fn A  = grad  rks curl A  dk eku Kkr dhft,A

If A = grad , then find curl A  ?

2. fdjpkWQ dk f}rh; fu;e crkb,A

State Kirchoff�s second law.

3. fo|qr~ {ks= dks laj{kh cy {ks= dgrs g®A D;ksa\

Why electric field is known as conservative force field ?

4. fo|qr~ lEcU/kh xkWl ds fu;e dk dFku fyf[k,A

State the statement of Gauss�s law of electricity.

5. vfHkfoU;klh /kzqo.krk dks ifjHkkf"kr dhft,A

Define orientational polarisation.

6. fo'ks"krk xq.kkad dks ifjHkkf"kr dhft,A

Define Quality factor or Q-factor.

7. 'kSfFkY; gkfu D;k gS\

What do you mean by hysteresis loss ?

8. ,fEi;j dk ifjiFkh; fu;e crkb,A

What is Ampere�s circuital law ?

9. Loizsj.k dks ifjHkkf"kr dhft,A

Define Self-Inductance.

10. foLFkkiu /kkjk ls D;k vfHkizk; gS\

What is mean by displacement current ?
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[k.M ^c*

Section �B�

fuEukafdr y?kq mÙkjh; iz'uksa ds mÙkj 150-200 'kCn lhek
esa nsaA

Answer the following short answer type questions

with word limit 150-200. 3×5=15

1. ;fn B = curl A , rks fl¼ dhft, div B = 0 .

If B = curl A , then prove that : div B = 0 .

vFkok

Or

FkSofuu izes; dk dFku fyf[k,A fdu ifjfLFkfr;ksa esa bl

izes; dk mi;ksx djuk ykHknk;d gksrk gS\

Write statement of Thevenin�s theorem. State the

condition when this theorem in useful ?

2. ,d leku fo|qr~ {ks= fo|qr~ f}/kzqo ij yxus okys cy

vk?kw.kZ dk eku Kkr dhft, rFkk f}/kzqo dks ,d leku {ks=

esa dks.k ls ?kqek, tkus ij fd, x, dk;Z dh x.kuk

dhft,A

Establish formula for the torque acting on an electric

dipole in a uniform electric field, calculate an electric

dipole is turned by an angle  in a uniform electric

field. Calculate the amount of work done.

vFkok

Or

LFkSr fo|qr~ {ks= dh laj{kh izÏfr le>kb,A

Explain conservative nature of electrostatic field.

3. vLFkk;h /kkjk ds fy, lkrR; lehdj.k dh LFkkiuk dhft,A

Establish equation of continuity for a non-steady

current.

vFkok

Or

L.C.R. ifjiFk ds fy, #¼nksy foltZu] Økafrd voeanu

foltZu rFkk vf/kvoefUnr nksyuh foltZu le>kb,A

Explain dead beat, critically damped and under damped

oscillations in L.C.R. circuit.

4. rhu pqEcdh; osDVj B, H, M esa lEcU/k LFkkfir dhft,A

Establish relationship between three magnetic vector

B, H, M.
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vFkok

Or

B-H oØ le>kb,A

Explain B-H curve.

5. QSjkMs ds fu;e dk vodyu rFkk lekdyu :i Kkr

dhft,A

Determine Differential and Integral form of Faraday�s

law.

vFkok

Or

eSDlosy dk izFke lehdj.k O;qRiUu dhft,A

Derive first equation of Maxwell�s.

[k.M ^l*

Section �C�

fuEukafdr nh?kZ mÙkjh; iz'uksa ds mÙkj 300-350 'kCn lhek
esa nsaA
Answer the following long answer type questions

with word limit 300-350. 5×5=25

1. dyZ lEcU/kh LVksd dh izes; fl¼ dhft,A

State and prove Stoke�s theorem related to curl of a

vector field.

vFkok

Or

v/;kjksi.k izes; dks fyf[k, ,oa mnkgj.k }kjk le>kb,A

State superposition theorem explain with the

example.

2. xkWl ds fu;e dk mi;ksx dj vuUr yEckbZ ds vkosf'kr

js[kh; pkyd ds dkj.k fo|qr~ {ks= dh rhozrk Kkr dhft,A

Determine intensity of electric field due to an

infinitely long linear charged conducter, with the help

of Gauss�s law.

vFkok

Or

fl¼ dhft, fo|qr prqZ/kzqo ds dkj.k fdlh fcUnq ij fo|qr~

{ks= dh rhozrk] nwjh dh prqFkZ ?kkr ds O;qRØekuqikrh gksrh

gSA

Show that electric field intensity at any point due to

an electric quadrupole is inversely proportional to the

fourth power of the distance.
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3. Dykmfl;l&elkSVh lehdj.k fyf[k, rFkk bls fuxfer

dhft,A

Write Clausius-Mossotii equation and derive its

equation.

vFkok

Or

fdlh izfrjks/k rFkk izsjdRo ;qDr ifjiFk esa /kkjk dh o`f¼

rFkk {k; ds fy, lehdj.kksa dks LFkkfir dj gy dhft,]

le; fu;rkad dh O;k[;k dhft, rFkk bldk eku Kkr

dhft,A

Establish equation for the growth and decay of current

in a circuit containing a resistance and inductance and

solve it. Explain time constant of circuit and find its

value.

4. ck;ks&lsoVZ dk fu;e fyf[k, rFkk bldh lgk;rk ls ,d

yEcs ½tq /kkjkokgh rkj ds dkj.k blds lehi fdlh fcUnq

ij mRiUu pqEcdh; {ks= dh rhozrk dk O;atd LFkkfir

dhft,A

Write Biot-Savart law and use it to establish an

expression for the intensity of magnetic field produced

at a point near a long straight current carrying

conducter.

vFkok

Or

(i) fl¼ dhft,µ

boundJ = curl M

Prove that :

boundJ = curl M

(ii) fl¼ dhft,µ

freecurl H = J

Prove that :

freecurl H = J

5. esDloSy lehdj.k dks vodyu rFkk lekdyu :i esa
le>kb, rFkk budh lgk;rk ls lkrR; lehdj.k izkIr
dhft,A

Express the Maxwell�s equations in their differential

and integral forms and use them to obtain the equation

of continuity.
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vFkok

Or

fdlh ijkoS|qr ek/;e esa fo|qr&pqEcdh; rjaxksa esa E  o

B  ds fy, rjax lehdj.k izkIr dhft, rFkk fl¼

dhft, fd ijkoS|qr ek/;e ls rjaxksa ds xeu dh pky
V = (µt)�1/2 gksrh gSA

Obtain the wave equation for E  and B in

electromagnetic waves in a dielectric medium and

prove that the speed of waves in a dielectric medium

is V = (µt)�1/2.

r r r r r d r r r r r
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