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

EXAMINATION, 2020 

PHYSICS 

Paper Second 

(Electricity, Magnetism and Electromagnetic Theory) 

Time : Three Hours 

Maximum Marks : 50 

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

bdkbZbdkbZbdkbZbdkbZ&&&&1111    

(UNIT—1) 

1- ¼v½ osDVj {ks= %     3 

2 2 ˆˆ ˆF ( ) ( )y i x y j yz zx k
→
= + + + +  

ds fy, div F
→
 dk eku Kkr dhft,A fcUnq (1, 1, 1) ij 

div F
→
 dk eku D;k gksxk \  
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A vector field is given as : 

2 2 ˆˆ ˆF ( ) ( )y i x y j yz zx k
→
= + + + +  

find div F
→
, what will be the value of div F

→
 at point 

(1, 1, 1) ? 

¼c½ lfn’k {ks= ds dyZ lEcU/kh LVksDl dh izes; fyf[k, rFkk 

mls fl) dhft,A 7 

State and prove Stokes’ theorem related to curl of a 

vector field. 

vFkokvFkokvFkokvFkok    

(Or) 

¼v½ osDVj lekdyu ls D;k rkRi;Z gS \ js[kh;] i`”Bh; rFkk 

vk;ru lekdyu dk vFkZ le>kb,A  5 

What do you understand by the vector integration ? 

Explain the meaning of line integral, surface integral 

and volume integral.  

¼c½ fo|qr usVodZ ds fdjpkWQ ds fu;e fyf[k, rFkk bUgsa 

le>kb,A  5 

State and explain Kirchhoff’s laws of electrical 

network.  

bdkbZbdkbZbdkbZbdkbZ&&&&2222    

(UNIT—2) 

2- ¼v½ fo|qr f}/kqzo ls D;k rkRi;Z gS \ fdlh fo|qr f}/kqzo ds 

dkj.k fuj{kh; fLFkfr eas fdlh fcUnq ij fo|qr {ks= dh 

rhozrk dk O;atd izkIr dhft,A  7 
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What is meant by an electric dipole ? Obtain an 

expression for the intensity of electric field at a point 

in broadside on position due to an electric dipole. 

¼c½ nks lekUrj IysVsa] izR;sd dk {ks=Qy 100 lseh2 3000 oksYV 

foHkokUrj ij ,d&nwljs ls 2 feeh- nwj j[kh gSaA buds chp 

yxus okys vkd”kZ.k cy dh x.kuk dhft,A  3 

Two parallel plates each of area 100 cm
2
 are kept at 

2 mm distance apart at a potential difference of  

3000 V. Calculate the force of attraction between 

them.  

vFkokvFkokvFkokvFkok    

(Or) 

¼v½ xkml fu;e ds vody :i dks fyf[k, rFkk bls fl) 

dhft,A   6 

Write differential form of Gauss’s law and deduce it.  

¼c½ nks Bhd ,dleku /kkrq dh xksfy;ksa ij Øe’k% + 40 µC 

rFkk – 10 µC vkos’k gSa rFkk buds chp 2.0 ehVj nwjh 

gSA buds chp fdruk rFkk dSlk cy yxsxk \ 4 

The charges on two identical metallic balls are  

+ 40 µC and – 10 µC respectively and they are 

separated by 2.0 m. How much force and of what 

nature will act between them ? 
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bdkbZbdkbZbdkbZbdkbZ&&&&3333    

(UNIT—3) 

3- ¼v½ fl) dhft, fd ,d v/kqzoh; lekax lenSf’kd ijkoS|qr 

v.kq ij dk;Zjr~ fo|qr {ks= % 6 

local

0

P
E E

3

→
→ →

= +
∈

  

Show that the electric field acting on a non-polar 

homogeneous isotropic dielectric molecule is : 

local

0

P
E E

3

→
→ →

= +
∈

 

¼c½ /kkjk rFkk /kkjk ?kuRo ls D;k rkRi;Z gS \ buesa D;k 
lEcU/k gS \ LFkk;h /kkjk ls D;k rkRi;Z gS \ fl) dhft, 
fd LFkk;h /kkjk ds fy, lkarR; lehdj.k gS % 4 

div J 0
→
=   

What do you understand by the terms current and 

current density ? How are they related ? What  is 

stationary current ? Show that for the stationary 

current, the equation of continuity is : 

div J 0
→
=  

vFkokvFkokvFkokvFkok    

(Or) 

¼v½ ijkoS|qr inkFkZ esa fo|qr {ks= E
→
 rFkk fo|qr foLFkkiu D

→
 

dh O;k[;k dhft, rFkk buesa lEcU/k fuxfer dhft,A  5 
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Explain the terms electric field E
→
 and electric 

displacement D
→
 in a dielectric substance and 

establish a relationship between them. 

¼c½ fdlh izfrjks/k rFkk izsjdRo ;qDr ifjiFk esa /kkjk ds {k; ds 
fy, lehdj.k LFkkfir dhft, rFkk gy dhft,A 5 
Establish equation for the decay of current in a 

circuit containing a resistance and inductance and 

solve it.  

bdkbZbdkbZbdkbZbdkbZ&&&&4444    
(UNIT—4) 

4- ¼v½ pqEcdu osDVj rFkk pqEcdu /kkjk dks le>kb,A  4 
Explain magnetisation vector and magnetisation 

current.  

¼c½ ck;ks&lsoVZ dk fu;e fyf[k, rFkk bldh lgk;rk ls 
o`Ÿkkdkj dq.Myh eas c<+us okyh /kkjk ds dkj.k mlds dsUnz 
ij mRiUu pqEcdh; {ks= ds fy, O;atd izkIr dhft,A  6 
Write Biot-Savart’s law, use it to obtain the 

expression for the magnetic field produced at the 

centre of a current carrying circular coil.  

vFkokvFkokvFkokvFkok    
(Or) 

¼v½ fl) dhft, fd % 4 

0B. Idl
→ →

= µ∫�  

tgk¡ % 

B
→
= pqEcdh; {ks= 

I = /kkjk 

0µ  = fuokZr~ dh pqEcdu’khyrk  
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Prove that : 

0B. Idl
→ →

= µ∫�  

where : 

B
→
= magnetic field 

I = current 

0µ  = magnetic permeability  

¼c½ vuqpqEcdRo] izfrpqEcdRo rFkk ykSgpqEcdRo esa vUrj 
Li”V dhft,A  6 

Differentiate between the paramagnetism, 

diamagnetism and ferromagnetism.  

bdkbZbdkbZbdkbZbdkbZ&&&&5555    

(UNIT—5) 

5- ¼v½ QSjkMs ds fo|qrpqEcdh; izsj.k ds fl)kUr ls vody 
lehdj.k %     3 

B
curl E

t

→ ∂
= −

∂
 

fuxfer dhft,A   

Deduce the differential equation : 

B
curl E

t

→ ∂
= −

∂
 

from the Faraday’s law of electromagnetic 

induction.  

¼c½ fo|qrpqEcdh; rjaxksa ds xq.k fyf[k,A 7 

Write down the characteristics of electromagnetic 

waves.  
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vFkokvFkokvFkokvFkok    

(Or) 

¼v½ nks lery o`Ÿkkdkj dq.Mfy;ksa ds e/; vU;ksU; izsjdRo ds 
fy, ,d O;atd fuxfer dhft,A bldk eku fdu&fdu 
dkjdksa ij fuHkZj djrk gS rFkk fdl izdkj \ 7 

Derive an expression for the mutual inductance 

between two long coaxial solenoids. What factors 

affect it and how ? 

¼c½ iksbafVax lfn’k dks ifjHkkf”kr dhft, rFkk bldh foek,¡ 

Kkr dhft,A  3 

Define Poynting vector and calculate its dimensions.  
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