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E–3623 

B. Sc. (Part I) EXAMINATION, 2021 

(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 xkWl ds Mkbots±l izes; dks fyf[, rFkk fl) dhft, % 6 

State and prove Gauss’s divergence theorem.  

¼c½ 
sin

0 0

a
r d dr dh x.kuk dhft, %  4  

Calculate : 

sin

0 0

a
r d dr  



 [ 2 ] E–3623 

vFkok 

(Or) 

¼v½ fdlh lfn’k ds dyZ laca/kh LVksd dk izes; fyf[k, rFkk fl) 

dhft,A  6 

State and prove Stokes’ theorem related with curl of a 

vector.  

¼c½ ;fn %   4 

2 2 2

1
u

x y z
 

rks fl) dhft, % 

u u u
x y z u

x y z
. 

If : 

2 2 2

1
u

x y z
 

then prove : 

u u u
x y z u

x y z
. 

bdkbZ&2 

(UNIT—2) 

2- ;fn ,dleku fo|qr {ks= esa j[ks f}/kqzo dk vk?kw.kZ P  rks fl) 

dhft, %       10 

cy;qXe dk vk?kw.kZ        P E  

 fLFkfrt ÅtkZ           U P . E A  
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If dipole moment of a dipole placed in a uniform electric 

field is P  then prove that : 

torque                       P E  

and potential energy U P . E . 

vFkok 

(Or) 

xkWl izes; dh lgk;rk ls fdlh ,dleku vkosf’kr pkyd xksys ds 

dkj.k fdlh fcUnq ij fo|qr {ks= dh rhozrk Kkr dhft, rFkk bldh 

xzkQh; O;k[;k dhft,A  10 

Find intensity of electric field at any point due to uniformly 

charged conducting sphere with the help of Gauss’s theorem.  

bdkbZ&3 

(UNIT—3) 

3- ijkoS|qr /kqzo.k ls vki D;k le>rs gSa \ ijkoS|qr inkFkZ esa oS|qr {ks= 

E,  fo|qr /kqzo.k P  rFkk fo|qr foLFkkiu lfn’k D  dh ifjHkk”kk 

nsdj muesa lEcU/k LFkkfir dhft,A   10 

What is dielectric polarisation ? Define electric field E , 

polarisation vector P , electric displacement vector D  and 

establish a relation among them.   

vFkok 

(Or) 

LCR ifjiFk esa Js.kh vuqukn dks le>kb, rFkk vuquknh vkof̀Ÿk ds 

fy, O;atd izkIr dhft,A bl ifjiFk dks xzkgh ifjiFk D;ksa dgk tkrk 

gS \     10 

Explain series resonance in LCR circuit and obtain 

expression for resonance frequency. Why is this circuit 

called acceptor circuit ? 
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bdkbZ&4 

(UNIT—4) 

4- ¼v½ ,dleku pqEcdh; {ks= esa fdlh /kkjkokgh ywi ij yxus okys 

cy;qXe dk vk?kw.kZ Kkr dhft,A  5 

Find expression for torque of a couple exerted on a 

current carrying loop in a uniform magnetic field.  

¼c½ ,sfEi;j ds ifjiFkh; fu;e dks ifjHkkf”kr dj mls vodyu :i 

esa O;qRiUu dhft,A  5 

Define Ampere’s circuital law and find its differential 

form.  

vFkok 

(Or) 

ck;ks&lsoVZ dk fu;e fyf[k, rFkk bldh lgk;rk ls /kkjkokgh  

oŸ̀kkdkj dq.Myh ds v{k ij pqEcdh; {ks= dh rhozrk dk O;atd Kkr 

dhft,A    10  

Write Biot-Savert law and find expression for intensity of 

magnetic field at the axis of a current carrying circular coil 

with the help of this law.  

bdkbZ&5 

(UNIT—5) 

5- ¼v½ foLFkkiu /kkjk dks Li”V dhft, rFkk blds fy, O;atd O;qRiUu 

dhft,A fo|qr pqEcdh; fl)kUr esa bldk D;k egRo gS \ 6 

What is displacement current ? Find expression for  

it. What is its importance in electromagnetic  

theory ? 
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¼c½ eqDr vkdk’k esa lery fo|qr pqEcdh; rjax esa pqEcdh; {ks= 

dk eku 2 ,sfEi;j@ehVj gS] rks fo|qr {ks= dk eku Kkr 

dhft,A   4 

In a free space magnetic field is 2 ampere/meter in a 

plane electromagnetic wave, then find electric field. 

vFkok 

(Or) 

VªkalQkWeZj dh jpuk rFkk dk;Zfof/k le>kb,A buesa gksus okyh ÅtkZ 

gkfu ds dkj.k vkSj mUgsa de djus ds mik;  crkb,A  10 

Explain construction and working of a transformer. Write the 

causes of energy losses in the transformers. What should be 

done to reduce them ? 
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