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[Electromagnetism]
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Note : This paper is of seventy (70) marks divided into

two (2) Sections 'A' and 'B'. Attempt the questions

contained in these sections according to the detailed

instructions given therein. Candidates should limit their

answers to the questions on the given answer sheet. No

additional (B) answer sheet will be issued.

;g iz'u i= lRrj ¼70½ vadksa dk gS tks nks ¼2½ [k.Mksa ¼d½

rFkk ¼[k½ esa foHkkftr gSA izR;sd [k.M esa fn, x, foLr`r

funsZ'kksa ds vuqlkj gh iz'uksa dks gy djuk gSA ijh{kkFkhZ vius

iz'uksa ds mÙkj nh xbZ mÙkj&iqfLrdk rd gh lhfer j[ksaA

dksbZ vfrfjDr ¼ch½ mÙkj iqfLrdk tkjh ugha dh tk;sxhA

SECTION—A

(Long Answer Type Questions)
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Note : Section 'A' contains five (5) long answer type questions

of Nineteen (19) marks each. Learners are required to

answer any two (2) questions only. 2 × 19 = 38

[k.M ¼d½ esa ik¡p ¼5½ nh?kZ mRrjksa okys iz'u fn;s x;s gSa]

izR;sd iz'u ds fy, mUuhl ¼19½ vad fu/kkZfjr gSaA f'k{kkfFkZ;ksa

dks buesa ls dsoy nks ¼2½ iz'uksa ds mRrj nsus gSaA

1. State and proof Gauss’s theorem in electrostatics. Using

Gauss theorem establish an expression for electric field

intensity due to a point charge at a distance r.

oSn~;qr fLFkfrdh esa xkWl ds izes; dks crk,a vkSj izekf.kr djsaA

xkWl izes; dk mi;ksx djds r nwjh ij ,d fcanq vkos'k ds dkj.k

fon~;qr {ks= dh rhozrk ds fy, ,d vfHkO;fDr LFkkfir djsaA

2. What do you mean by an electric dipole? Show that an

electric dipole, in a uniform electric field, experiences only

a torque and no net force.

fon~;qr f}/kzqo ls vki D;k le>rs gSa\ fn[kk,¡ fd ,d fon~;qr

f}/kzqo] ,d leku fon~;qr {ks= esa] dsoy ,d cyk?kw.kZ dk vuqHko

djrk gS vkSj bl ij dksbZ iw.kZ cy ugha dk;Z djrk gSA

3. Define electric polarisation vector 


P  and displacement

vector 


D . What is the relation between vector 


P  and vector


E . Differentiate between vector 


D , 


E  and 


P .

fo|qr /kzqohdj.k osDVj 


P  vkSj foLFkkiu osDVj 


D  dks ifjHkkf"kr

djsaA osDVj 


P  vkSj osDVj 


E  ds chp D;k laca/k gS\ osDVj 


D ,


E  vkSj 


P  ds chp varj crk,aA
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4. Explain Maxwell’s correction in Ampere’s circuital law.

Mention the concept of the displacement current and its

characteristics.

,Eih;j ds ifjiFkh; fu;e esa eSDlosy ds lq/kkj dh O;k[;k

djsaA foLFkkiu /kkjk dh vo/kkj.kk vkSj mldh fo'ks"krkvksa dks

crkb;sA

5. Define Alternating Current. Explain the terms frequency,

peak value and RMS value. Obtain an expression for the

impedance (Z) and resonant frequency in series LCR AC

circuits.

izR;korhZ /kkjk dks ifjHkkf"kr djsaA vko`fÙk] f'k[kj eku vkSj RMS

eku dh O;k[;k djsaA LCR Js.khØe AC lfdZV esa izfrck/kk (Z)

vkSj vuquknh vko`fÙk ds fy, ,d vfHkO;fDr izkIr djsaA

SECTION—B

(Short Answer Type Questions)

Note : Section 'B' contains eight (8) short answer type questions

of Eight (8) marks each. Learners are required to answer

any four (4) questions only. 4 × 8 = 32

[k.M ¼[k½ esa vkB ¼8½ y?kq mRrjksa okys iz'u fn;s x;s gSa]

izR;sd iz'u ds fy, vkB ¼8½ vad fu/kkZfjr gSaA f'k{kkfFkZ;ksa dks

buesa ls dsoy pkj ¼4½ iz'uksa ds mRrj nsus gSaA
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1. State and explain the principle of conservation of charge.

vkos'k laj{k.k dk fl)kar crkb;s vkSj le>kb;sA

2. An electron covers a distance of 60 mm when accelerated

from rest by an electric field of  intensity 2 × 104 N/C.

Calculate the time of travel. (The mass of electron = 9 ×

10–31 Kg, Charge on electron = 1.6 × 10–19 C respectively.

2 × 104 N/C rhozrk okys fon~;qr {ks= }kjk vkjke ls Rofjr gksus

ij ,d bysDVªkWu 60 mm dh nwjh r; djrk gSA ;k=k ds le;

dh x.kuk djsaA ¼Øe'k% bysDVªkWu dk nzO;eku = 9 × 10–31 Kg,

bysDVªkWu ij vkos'k = 1.6 × 10–19 C)A

3. Explain Gauss's Law in Dielectrics.

ijkoSn~;qr esa xkWl ds fu;e dh O;k[;k djsaA

4. Explain Langevin-Debye theory of polarization in polar

dielectrics.

/kzqoh; ijkoSn~;qr esa /kzqohdj.k ds ySafXou&Mhck; fl)kar dh

O;k[;k dhft;sA

5. State and explain the concept of magnetic flux. Mention its

unit?

pqacdh; izokg dh vo/kkj.kk crkb;s vkSj le>kb;sA bldh

ek=d dk mYys[k dhft;sA

6. Prove that the potential energy of a magnetic dipole in a

uniform magnetic field is given by U = 
 

M B , where symbols

have their usual meanings.
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fl) djsa fd ,d leku pqacdh; {ks= esa pqacdh; f}/kzqo dh

fLFkfrt ÅtkZ U = 
 

M B  }kjk nh tkrh gS] tgka izrhdksa ds

lkekU; vFkZ gSaA

7. Establish the following relation among three magnetic

vectors 
  

0B (H M) .

rhu pqacdh; lfn'kksa 
  

0B (H M) ds chp fuEu laca/k LFkkfir

djsaA

8. Derive an expression for equation of continuity. What is its

physical significance?

vfojrrk ds lehdj.k ds fy, ,d O;atd O;qRiUu dhft,A

bldk HkkSfrd egRo D;k gS\

*************
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