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E–3564 

B. Sc. (Part I) EXAMINATION, 2021 

(New Course) 

PHYSICS 

Paper Second 

(Electricity, Magnetism and Electromagnetic Theory) 

Time : Three Hours ]  [ Maximum Marks : 50 

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

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 xkWl ds MkbotsZUl izes; dks fyf[k, rFkk fl) dhft,A 6 

State and prove Gauss’s divergence theorem. 

¼c½ fuEufyf[kr lekdyu dk eku Kkr dhft, % 4 
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Calculate the following integral : 
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vFkok 

(Or) 

¼v½ Fksosfuu dk izes; D;k gS \ bldh O;qRifŸk dhft, rFkk le>kb, 

fd ifjiFk gsrq bldk mi;ksx fdl izdkj fd;k tk ldrk gS \  

    6 

State and prove Thevenin’s theorem and explain how it 

can be used for a circuit. 

¼c½ fdlh fcUnq ¼1] 1] 1½ ds fLFkfr lfn’k ds fy, (i) div r


  

(ii) dyZ r


 dk eku Kkr dhft,A 4 

For a position vector of a point (1, 1, 1) find the value 

of (i) div r


 (ii) curl r


. 

bdkbZ&2 

(UNIT—2) 

2- ¼v½ fdlh ,dleku fo|qr {ks= esa j[ks fo|qr f}/kzqo dh fLFkfrt 

ÅtkZ dk lw= LFkkfir dhft,A 5 

Establish formula for potential energy of an electric 

dipole placed in a uniform electric field. 

¼c½ fo|qr ¶yDl D;k gS \ fdlh cUn i”̀B ls fudyus okys fo|qr 

¶yDl dh x.kuk dhft,A 5 

What is electric flux ? Calculate the flux from a closed 

surface. 

vFkok 

(Or) 

¼v½ xkWl ds izes; dh lgk;rk ls vuUr yEckbZ ds js[kh; vkos’k ds 

dkj.k fo|qr {ks= dh rhozrk dk O;atd izkIr dhft,A 5 

Using Gauss theorem obtain an expression for intensity 

of electric field due to infinite linear charge. 
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¼c½ fdlh la/kkfj= dh jpuk] dk;Ziz.kkyh rFkk fl)kUr fyf[k,A 5 

Write the construction, principle and working of a 

capacitor. 

bdkbZ&3 

(UNIT—3) 

3- /kzqo.k lfn’k rFkk foLFkkiu lfn’k dh O;k[;k dhft, rFkk D, E
 

 ,oa 

P


 esa lEcU/k LFkkfir dhft,A    10 

Explain polarization vector and displacement vector and 

establish a relation among D, E
 

 and P


. 

vFkok 

(Or) 

Js.kh vuquknh ifjiFk D;k gS \ ifjiFk esa /kkjk] vkjksfir foHkokUrj dh 

vkof̀Ÿk ij fdl izdkj fuHkZj djrh gS \ vko’;d vkjs[k [khafp,A 

vuquknh vko`fŸk dk lw= izkIr dhft,A vuqukn dh rh{.krk ifjiFk ds 

fo’ks”krk xq.kkad ij fdl izdkj fuHkZj djrh gS \ 10 

What is series resonance circuit ? How current in the circuit 

depends upon the frequency of the voltage applied ? Draw 

diagram as required. Obtain formula for resonance 

frequency. How sharpness of resonance depends on the 

quality factor of the circuit ? 

bdkbZ&4 

(UNIT—4) 

4- ¼v½ ck;ks&lsoVZ fu;e dh O;k[;k dhft, rFkk bldh lgk;rk ls 

/kkjkokgh js[kh; pkyd ds dkj.k fdlh fcUnq ij {ks= dh rhozrk 

Kkr dhft,A     6 
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Explain Biot-Savert law and with the help of this law 

find the intensity of field due to straight current 

carrying conductor. 

¼c½ ,sfEi;j ds ifjiFkh; fu;e dks lekdyu ,oa vodyu :i esa 

O;Dr dhft,A 4 

Express Ampere’s circuital law in integral and 

differential forms.  

vFkok 

(Or) 

¼v½ pqEcdh; izsj.k B


] pqEcdu {ks= H


 rFkk pqEcdu M


 dh 

O;k[;k dhft, rFkk buds chp lEcU/k LFkkfir dhft,A 5 

Explain magnetic induction B


, magnetizing field H


 

and magnetization M


 and establish relation among 

them. 

¼c½ fdlh pqEcdh; f}/kzqo ds dkj.k fuj{kh; fLFkfr esa pqEcdh; {ks= 

dh rhozrk dk O;atd izkIr dhft,A 5 

Obtain an expression for intensity of magnetic field 

due to magnetic dipole at equatorial position.  

bdkbZ&5 

(UNIT—5) 

5- fo|qrpqEcdh; {ks= esa ÅtkZ ?kuRo dh x.kuk dhft, rFkk IokWbafVax 

lfn’k dk O;atd O;qRiUu dj le>kb,A 10 

Calculate energy density in electromagnetic field and explain 

the Poynting vector by deriving expression for it.   
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vFkok 

(Or) 

¼v½ QSjkMs ds fo|qrpqEcdh; izsj.k ds fu;e fyf[k, rFkk bl fu;e 

ds lekdy rFkk vody :i Kkr dhft,A 5 

Write Faraday’s laws for electromagnetic induction 

and find integral and differential form of it. 

¼c½ VªkalQkWeZj dk o.kZu fuEu fcUnqvksa ds vk/kkj ij dhft, % 5 

(i) fl)kUr 

(ii) VªkalQkWeZj ds izdkj ,oa ukekafdr fp= 

(iii) VªkalQkWeZj esa ÅtkZ {k; 

Describe transformer on the following points : 

(i) Principle 

(ii) Types of transformer and labelled diagram 

(iii) Energy losses in transformer 
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