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D–3599 

 B. Sc. (Part I) EXAMINATION, 2020 

(Old Course) 

PHYSICS 

Paper Second 

(Electricity, Magnetism and Electromagnetic Theory) 

Time : Three Hours ]  [ Maximum Marks : 50 

uksV % lHkh ik¡p iz’uksa d¢ mŸkj nhft,A izR;sd bdkbZ ls ,d iz’u djuk 

vfuok;Z gSA lHkh iz’uksa d¢ vad leku gSaA 

 Attempt all the five questions. One question from each 

Unit is compulsory. All questions carry equal marks. 

bdkbZ&1 

(UNIT—1) 

1- ¼v½ dyZ ds LVksDl izes; dks fy[kdj fl) dhft,A 5 

State and prove Curl’s Stokes theorem. 

¼c½  1 2

0 0
x y dx dy   dh x.kuk dhft,A 5 

Calculate  1 2

0 0
x y dx dy  . 
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vFkok 
(Or) 

¼v½ lfn’k {ks= dh Mkbots±l dh O;k[;k djrs gq, fl) dhft,  
fd %   7 

A A Aˆˆ ˆdiv A
x y z

i j k
x y z

   
  

  
  

Explain divergence of a vector field and prove : 

A A Aˆˆ ˆdiv A
x y z

i j k
x y z

   
  

  
 

¼c½ fl) dhft, fd % 3 

 grad grad grad        

Prove that : 

 grad grad grad        

bdkbZ&2 
(UNIT—2) 

2- mi;qDr xzkQ dh lgk;rk ls fuEufyf[kr rhu voLFkkvksa esa ,dleku 
vkosf’kr pkyd xksys dh fo|qr {ks= dh rhozrk ,oa fo|qr foHko ds 
fy, O;atd O;qRiUu dhft, %    10 

¼v½ tc fcUnq xksys ds ckgj fLFkr gks 

¼c½ tc fcUnq xksys dh lrg ij fLFkr gks 

¼l½ tc fcUnq xksys ds vUnj fLFkr gks 

Derive electric field intensity and electric potential due to a 
uniformly charged conducting sphere in the following three 
cases with suitable graphs : 

(a) When point is outside the sphere 

(b) When point lies on the sphere 

(c) When point is inside the sphere 
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vFkok 
(Or) 

¼v½ ,d fcUnq vkos’k ds dkj.k fdlh fcUnq ij fo|qr {ks= dh rhozrk 
ls vki D;k le>rs gSa \   5 
What do you mean by the intensity of electric field at a 
point due to a point charge ? 

¼c½ dwykWEc fu;e dh O;k[;k dhft, rFkk bldk egRo fyf[k,A 5 
Explain Coulomb’s law and write its significance. 

bdkbZ&3 
(UNIT—3) 

3- ¼v½ /kzqoh; vkSj v/kzqoh; v.kqvksa esa vUrj fyf[k,A 5 
Write difference between polar and non-polar 
molecules. 

¼c½ fdjpkWQ ds f}rh; fu;e dks fy[kdj fl) dhft,A 5 
State and prove Kirchhoff’s second law. 

vFkok 
(Or) 

Dykmfl;l&ekslkSVh lehdj.k dks fy[kdj O;qIRiUu dhft,A 10 

Write and derive Clausius-Mossotti equation. 

bdkbZ&4 
(UNIT—4) 

4- ¼v½ cy vk?kw.kZ D;k gS \ bldh bdkbZ ,oa foek fyf[k, vkSj 
pqEcdh; {ks= (B) esa oŸ̀kh; /kkjk ywi ds fy, cy vk?kw.kZ dh 
x.kuk dhft,A     5 
What is torque ? Give its unit and dimensions and 

derive an expression for torque in a circular current 

loop in magnetic field (B). 
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¼c½ ,d xfr’khy vkosf’kr d.k ,dleku pqEcdh; {ks= esa {ks= dh 

fn’kk ds yEcor~ izos’k djrk gSA fl) dhft, fd ml d.k ij 

pqEcdh; {ks= ds dkj.k yxus okys cy }kjk fd;k ;k dk;Z ‘kwU; 

gksxkA   5 

A moving charged particle enters in a uniform 

magnetic field in a direction perpendicular to the field. 

Prove that the work done by the force acting on the 

particle due to the magnetic field is zero.  

vFkok 

(Or) 

fuEufyf[kr inksa dks le>kb, % izR;sd 2 

(i) ¶ysfeax dk ck,¡ gkFk dk fu;e 

(ii) eqDr ,oa c) /kkjk 

(iii) lh/ks gkFk dh gFksyh dk fu;e 

(iv) pqEcdh; {ks= (B) 

(v) pqEcdu lfn’k 

Explain the following terms : 

(i) Fleming’s left hand rule 

(ii) Free and bound current 

(iii) Right hand palm rule 

(iv) Magnetic field (B) 

(v) Magnetization vector 
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bdkbZ&5 
(UNIT—5) 

5- ¼v½ Loizsj.k rFkk vU;ksU; izsj.k esa vUrj fyf[k,A 5 
Write difference between Self and Mutual Induction. 

¼c½ QSjkMs dk fu;e fyf[k, rFkk bls lekdy :i esa izkIr dhft,A 
     5 

Write Faraday’s law and obtain it in integral form. 

vFkok 
(Or) 

eSDlosy ds pkjksa fo|qrpqEcdh; lehdj.kksa dks fy[kdj fl) dhft,A  
     10 
Write and prove all four Maxwell’s electromagnetic 
equations. 
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