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Time : 3 Hours   Max. Marks : 40 

Note : This paper is of forty (40) marks containing three 

(03) Sections A, B and C. Learners are required to 

attempt the questions contained in these Sections 

according to the detailed instructions given therein. 

uksV % ;g iz’u i= pkyhl ¼40½ vadksa dk gS tks rhu ¼03½ 

[k.Mksa ^d*] ^[k* rFkk ^x* esa foHkkftr gSA f’k{kkfFkZ;ksa dks 

bu [k.Mksa esa fn, x, foLr`r funsZ’kksa ds vuqlkj gh iz’uksa 

ds mŸkj nsus gSaA  

Section–A / [k.M&d 

(Long Answer Type Questions) / ¼nh?kZ mŸkjh; iz’u½ 

Note : Section „A‟ contains four (04) long answer type 

questions of nine and half 1
2

9  marks each. 

Learners are required to answer two (02) questions 

only. 
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uksV % [k.M ^d* esa pkj ¼04½ nh?kZ mŸkjh; iz’u fn;s x;s gSaA 

izR;sd iz’u ds fy, lk<s ukS 1
2

9  vad fu/kkZfjr gSaA 

f’k{kkfFkZ;ksa dks buesa ls dsoy nks ¼02½ iz’uksa ds mŸkj nsus 

gSaA 

1. State and prove Gauss‟s divergence theorem.  

xkml vilj.k izes; dks fyf[k, rFkk fl) dhft,A 

2. Derive an expression for the torque on a rectangular 

coil of area A, carrying a current  i placed in a 

magnetic field. The angle between the directions of 

magnetic field and normal to the plan of coil is .   

pqEcdh; {ks= esa j[kh A {ks=Qy] i fo|qr /kkjk okyh 

vk;rkdkj dq.Myh ij yxus okys cy vk?kw.kZ dk O;atd 

O;qRiUu dhft,A pqEcdh; {ks= dh fn’kk rFkk dq.Myh ds ry 

ds yEcor~ fn’kk ds chp dks.k  gSA  

3. Distinguish between diamagnetic, paramagnetic and 

ferromagnetic substances giving two examples of each.  

izR;sd ds nks&nks mnkgj.k nsrs gq, izfrpqEcdh;] vuqpqEcdh; 

rFkk ykSgpqEcdh; inkFkksZa ds chp foHksn dhft,A  

4. Write and derive Maxwell‟s equations in differential 

form.  

eSDlosy dh lehdj.kksa dks vodyuh; :i esa fyf[k, rFkk 

O;qRiUu dhft,A  
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Section–B / [k.M&[k 

(Short Answer Type Questions) / ¼y?kq mŸkjh; iz’u½ 

Note : Section „B‟ contains eight (08) short answer type 

questions of four (04) marks each. Learners are 

required to answer four (04) questions only.  

uksV % [k.M ^[k* esa vkB ¼08½ y?kq mŸkjh; iz’u fn;s x;s gaSA 

izR;sd iz’u ds fy, pkj ¼04½ vad fu/kkZfjr gSaA 

f’k{kkfFkZ;ksa dks buesa ls dsoy pkj ¼04½ iz’uksa ds mŸkj nsus 

gSaA  

1. Explain polarization vector P .  

/kqzo.k lfn’k P  dh O;k[;k dhft,A  

2. A helium nucleus is completing one round of a circle 

of radius 0.8 m in 2 sec. Show that the magnetic field 

at the centre of the circle is 19
010  tesla.   

     (e = 1.6 × 1910 C).    

,d ghfy;e ukfHkd 0-8 eh- f=T;k ds o`Ÿk dk ,d iwjk 

pDdj 2 lsd.M esa iwjk djrk gSA fn[kkb;s fd o`Ÿk ds dsUnz 

ij 
19

010  VsLyk dk pqEcdh; {ks= gSA   

(e = 1.6 × 
1910 C).    

3. Why can two magnetic lines of force due to a bar 

magnet not cross each other ?  

NM+ pqEcd ds dkj.k nks pqEcdh; cy js[kk,¡ ,d nwljs dks 

D;ksa ugha dkVrha \ 
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4. Write notes on the following :  

(a) Curie temperature  

(b) Applications of electromagnets  

fuEufyf[kr ij fVIif.k;k¡ fyf[k, % 

¼v½ D;wjh rkieku  

¼c½ fo|qrpqEcdksa ds mi;ksx  

5. State true or false. Give brief reason. 

(a) A coil of metal wire is stationary in a non-

uniform magnetic field. An emf is induced in the 

coil.  

(b) The self-inductance of a solenoid is directly 

proportional to the number of turns it contains.  

lR; ;k vlR; fyf[k,A laf{kIr dkj.k nhft, % 

¼v½ ,d /kkrq ds rkj dh dq.Myh ,d vleku pqEcdh; {ks= 

esa fLFkj gSA dq.Myh esa ,d fo|qr okgd cy izsfjr 

gksrk gSA  

¼c½ ,d lksysukWbM dk LoizsjdRo blds vk?kw.kZuksa dh la[;k 

ds lekuqikrh gksrk gSA 

6. Two electric dipoles of moments 1p  and 2p  are in a 

straight line. Show that the potential energy of each in 

the presence of the other is 1 2
3

0

1

2

p p

r
, where „r‟ is 

the distance between in dipoles. (r is much greater than 

the length of the dipole).  

1p  rFkk 2p  vk?kw.kksZa ds nks fo|qr f}/kqzo ,d lh/kh js[kk esa 

gSaA n’kkZb;s fd izR;sd dh fLFkfrt ÅtkZ] nwljs dh mifLFkfr 
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esa 1 2
3

0

1

2

p p

r
 gS] tgk¡ „r‟ nksuksa f}/kqzoksa ds chp dh nwjh 

gSA ¼„r‟ f}/kqzo dh yEckbZ ds lkis{k dkQh cM+h gSA½ 

7. Establish equation of continuity div J 0,
t

 where 

symbols have their usual meaning.   

vfojrrk dh lehdj.k div J 0
t

 dh LFkkiuk 

dhft,A lHkh ladsr viuk ikjEifjd vFkZ j[krs gSaA  

8. Explain Ampere‟s circuital law.  

,fEi;j ds ifjpØ.kh; fu;e dh O;k[;k dhft,A  

Section–C / [k.M&x 

(Objective Type Questions) / ¼oLrqfu”B iz’u½ 

Note : Section „C‟ contains ten (10) objective type 

questions of half ( ) mark each. All the questions of 

this Section are compulsory. 

uksV % [k.M ^x* esa nl ¼10½ oLrqfu”B iz’u fn;s x;s gSaA izR;sd 

iz’u ds fy, vk/kk ¼ ½ vad fu/kkZfjr gSA bl [k.M ds 

lHkh iz’u vfuok;Z gSaA 

Choose the correct option.  

lgh fodYi pqfu,A  

1. If A K nr r , then div A  is equal to :   

(a) 1K( 2) nn r   
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(b) 1K nr   

(c) 1( 2) nn r   

(d) None of these 

;fn A K nr r ] rc div A dk eku gS % 

¼v½ 1K( 2) nn r  

¼c½ 1K nr  

¼l½ 1( 2) nn r  

¼n½ buesa ls dksbZ ugha  

2. The divergence of a vector quantity is always :  

(a) A scalar  

(b) A vector  

(c) Zero  

(d) Neither a scalar nor a vector  

fdlh lfn’k jkf’k dk vilj.k lnSo gksrk gS % 

¼v½ ,d vfn’k  

¼c½ ,d lfn’k  

¼l½ ‘kwU;  

¼n½ u gh vfn’k vkSj u gh lfn’k  

3. The equation 2 0  represents :  

(a) Laplace‟s equation  

(b) Poisson‟s equation  

(c) Gauss‟s theorem 

(d) Stokes‟ theorem  
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lehdj.k 2 0 iznf’kZr djrh gS % 

¼v½ ykIykl lehdj.k  

¼c½ IokW;lka lehdj.k  

¼l½ xkml izes;  

¼n½ LVksDl izes;  

4. Which relation is true ? 

(a) 0P D E   

(b) 0D P E   

(c) 0
3

P D E
10

  

(d) 0P D E   

dkSu lk lEcU/k lR; gS \ 

¼v½ 0P D E  

¼c½ 0D P E  

¼l½ 0
3

P D E
10

 

¼n½ 0P D E  

5. The examples of diamagnetic substance are :  

(a) Fe, Ni, Co 

(b) Al, air, Bi  

(c) Cu, Ag, Au 

(d) None of these 
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izfrpqEcdh; inkFkksZa ds mnkgj.k gSa % 

¼v½ Fe, Ni, Co  

¼c½ Al, air, Bi 

¼l½ Cu, Ag, Au 

¼n½ bueas ls dksbZ ugha  

6. The net magnetic moment of an atom of a diamagnetic 

substance is :  

(a) one  

(b)   

(c) –1 

(d) Zero  

,d izfrpqEcdh; inkFkZ ds ,d ijek.kq dk ifj.kkeh pqEcdh; 

vk?kw.kZ gS % 

¼v½ ,d  

¼c½ vuUr  

¼l½ &1  

¼n½ ‘kwU;  

7. Poynting theorem is :  

(a) H E S   

(b) S E H   

(c) S E H   

(d) None of these 
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ikWbfUVax izes; gS % 

¼v½ H E S  

¼c½ S E H  

¼l½ S E H  

¼n½ buesa ls dksbZ ugha  

8. Maxwell‟s second equation is :  

(a) . B 0   

(b) .D   

(c) 
B

E
t

  

(d) .D 0   

eSDlosy dk f}rh; lehdj.k gS % 

¼v½ . B 0 

¼c½ .D  

¼l½ 
B

E
t

 

¼n½ .D 0 
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9. Lenz‟s law is a consequence of the law of conservation 

of :  

(a) Charge  

(b) Momentum  

(c) Energy  

(d) Mass  

ySUt dk fu;e fdl jkf’k ds laj{k.k ds fu;e dk ifj.kke 

gS \ 

¼v½ vkos’k  

¼c½ laosx 

¼l½ ÅtkZ 

¼n½ nzO;eku  

10. The magnetic flux through a coil varies with time  

(t sec) as 26 7 1t t  mWb. 

The magnitude of emf induced in coil at t = 2 sec  

is : 

(a) 31 mV 

(b) 30 mV 

(c) Zero  

(d) One 
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,d dq.Myh ls xqtjus okyk pqEcdh; ¶yDl] le; ¼t ls-½ 

ds lkFk bl izdkj ifjofrZr gksrk gS % 

26 7 1t t mWb 

t = 2 lsd.M ij dq.Myh esa izsfjr fo- ok- cy dk ifjek.k 

gksxk % 

¼v½ 31 mV 

¼c½ 30 mV 

¼l½ ‘kwU; 

¼n½ ,d  
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