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ED–2644 

B. Sc./B. Sc. B. Ed. (Part I)  

EXAMINATION, 2021 

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 fdlh vfn’k {ks= ds xzsfM,.V ls D;k rkRi;Z gS \ bldk 

lw= O;qRiUu dhft,A     5 

What do you mean by gradient of a scalar field ? 

Derive formula for it.  

¼c½ xkWl dk MkbotsZUl izes; fyf[k, rFkk fl) dhft,A 5 

Write Gauss’s divergence theorem and prove it.  
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vFkok 

(Or) 

¼v½ fdlh fLFkfr lfn’k ˆˆ ˆr xi yj zk  gsrq fl) dhft, % 

5 

(i) div 3r   

(ii) curl ( ) 0nr r   

(iii) 2div (grad ) ( 1)n nr n n r   

For position vector ˆˆ ˆr xi yj zk , show that : 

(i) div 3r   

(ii) curl ( ) 0nr r   

(iii) 2div (grad ) ( 1)n nr n n r  

¼c½ ukVZu dk izes; fyf[k, rFkk mls fl) dhft,A 5 

State and prove Nortan theorem.  

bdkbZ&2 

(UNIT—2) 

2- ¼v½ fo|qr {ks= eas fLFkr f}/kqzo dh fLFkfrt ÅtkZ dk eku izkIr 

dhft,A LFkk;h lUrqyu dh fLFkfr] ekud fLFkfr rFkk 

vLFkk;h lUrqyu dh fLFkfr le>kb,A  5 

Find the value of potential energy of an electric 

dipole in an electric field. Explain stable equilibrium 

state, standard state and unstable equilibrium state.  
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¼c½ X-v{k ij vuUr vkos’k izR;sd q dwykWe] Øe’k% x = 1, 

2, 4, 8, ...... ehVj ij j[ks gSaA x = 0 ij fo|qr {ks= dh 

x.kuk dhft,A  5 

Infinite charges, each q coulomb are placed on X-

axis at x = 1, 2, 4, 8, ...... metre respectively. 

Calculate the electric field at x = 0. 

vFkok 

(Or) 

,d le:i vkosf’kr xksys ds vUnj] ckgj ,oa lrg ij fLFkr 

fcUnqvksa ij fo|qr {ks= dh rhozrk dh x.kuk xkWl izes; dh 

lgk;rk ls dhft, rFkk ifj.kkeksa dk xzkQh; fu:i.k dhft,A 

10  

Using Gauss’s theorem, calculate the intensity of electric 

field due to an uniformly charged sphere at a print inside, 

outside and on the surface and represent the result 

graphically.  

bdkbZ&3 

(UNIT—3) 

3- ¼v½ fdlh izfrjks/k rFkk izsjdRo ;qDr ifjiFk eas /kkjk dh òf) 

d fy, lehdj.k izkIr dhft,A le; fu;rkad dh 

O;k[;k dhft,A n’kkZb, fd /kkjk o`f) dh nj 0

R
(I I)

L
 

ls O;Dr dh tkrh gSA   6 

Find the equation for the growth of current in a 

circuit containing a resistance and inductance. 

Explain the time constant, show that the rate of 

growth of current is given by : 

0

R
(I I)

L
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¼c½ izR;korhZ /kkjk ifjiFk esa vkSlr O;; ‘kfDr ds fy, O;atd 

O;qRiUu dhft,A  4 

Derive an expression for average power consumed 

in an A. C. circuit.  

vFkok 

(Or) 

¼v½ LCR ifjiFk esa Mh- lh- lzksr tksM+us ij la/kkfj= ds 

vkos’ku ds fy, ,d O;atd fuxfer dhft,A  6 

Derive an expression for charging of a condenser in 

a LCR circuit connected to a d.c. source.   

¼c½ fuEufyf[kr ij laf{kIr fVIif.k;k¡ fyf[k, % 4 

(i) /kqzo.k lfn’k P   

(ii) foLFkkiu lfn’k D   

Write short notes on the following : 

(i) Polarization vector P  

(ii) Displacement vector D   

bdkbZ&4 

(UNIT—4) 

4- ¼v½ fl) dhft, %     5 

boundJ curl M  

tgk¡ ladsrksa ds vFkZ lkekU; gSA   

Show that : 

boundJ curl M  
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where all symbols have their usual meaning.  

¼c½ fuEufyf[kr inksa dks ifjHkkf”kr dhft, % 5 

(i) pqEcdu’khyrk  

(ii) pqEcdh; izo`fŸk 

(iii) pqEcdh; Mksesu 

Explain the following terms :  

(i) Magnetic Permeability  

(ii) Magnetic Susceptibility  

(iii) Magnetic Domain  

vFkok 

(Or) 

¼v½ vuUr yEckbZ ds lh/ks rkj ij fo|qr /kkjk izokfgr gksus ij 

r nwjh ij pqEcdh; {ks= dh x.kuk dhft,A  5 

Calculate the intensity of magnetic field at a distance 

r due to current carrying straight conductor.  

¼c½ ,fEi;j ds fu;e dk vody :i izkIr dhft,A 3 

Deduce the differential form of Ampere’s law.  

¼l½ ,d ywi eas 500 Qsjs gSa rFkk blesa 2 ,fEi;j /kkjk cgk;h 

tkrh gSaA ;fn ywi dh f=T;k 10 lseh- gS rks blds 

lerqY; pqEcdh; f}/kqzo ds pqEcdh; vk?kw.kZ dh x.kuk 

dhft,A   2 

A loop has 500 turns and carries 2 ampere current. If 

the radius of loop in 10 cm, calculate the magnetic 

moment of its equivalent magnetic dipole.  

bdkbZ&5 

(UNIT—5) 

5- ¼v½ fuokZr~ eas fo|qr pqEcdh; rjaxksa esa E  ,oa B  ds fy, 

rjax lehdj.k O;qRiUu dhft, rFkk fl) dhft, fd 
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fuokZr~ esa fo|qr pqEcdh; rjax izdk’k ds osx ls lapfjr 

gksrh gSA      8  

Deduce wave equation for E  and B  in 

electromagnetic wave in vacuum and prove that the 

electromagnetic wave travels with the velocity of 

light in vacuum.  

¼c½ ikW;fVax izes; dk HkkSfrd egRo D;k gS \ 2 

What is physical significance of Poynting theorem ? 

vFkok 

(Or) 

¼v½ eSDlosy dh foLFkkiu /kkjk dh vo/kkj.kk Li”V dhft,A 5 

Explain the concept of Maxwell’s displacement 

current. 

¼c½ Loizsj.k ,oa vU;ksU; izsj.k dks le>kb,A 3 

Explain self-inductance and mutual inductance.  

¼l½ ik;fVax lfn’k ds ek=d o foeh; lw= fyf[k,A 2 

Write the unit and dimensional formula for Poynting 

vector.  
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