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(Old Course) 
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Paper Second 

(Electricity, Magnetism and Electromagnetic Theory) 
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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 LVksDl dh izes; fyf[k, rFkk fl) dhft,A 6 
Write Stokes’ theorem and prove it.  

¼c½ fl) dhft, fd % 4 

curl ( A) curl A (grad ) A
→ → →

φ = φ + φ ×   

Prove that : 

curl ( A) curl A (grad ) A
→ → →

φ = φ + φ ×  
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vFkokvFkokvFkokvFkok    
(Or) 

¼v½ fdlh vfn’k {ks= ds xzsfM;UV ls D;k rkRi;Z gS \ bldk 
lw= O;qRiUu dhft,A  6 
What do you mean by gradient of a scalar field ? 

Derive formula for it.  

¼c½ fuEufyf[kr lekdyu dk eku Kkr dhft, % 4 
1 2

1 0
( )

x z

x z
x y z dx dy dz

+ +

− −
+ +∫ ∫ ∫   

Evaluate the following integral : 

1 2

1 0
( )

x z

x z
x y z dx dy dz

+ +

− −
+ +∫ ∫ ∫  

bdkbZbdkbZbdkbZbdkbZ&&&&2222    
(UNIT—2) 

2- ¼v½ fl) dhft, fd %    5 
E = – grad V 

Prove that : 

E = – grad V 

¼c½ xkml dh izes; fyf[k, rFkk fl) dhft,A 5 
State and prove Gauss theorem.  

vFkokvFkokvFkokvFkok    
(Or) 

xkml izes; dh lgk;rk ls fdlh ,dleku vkosf’kr Bksl xksys 
ds ckgj] lrg ij rFkk vUnj fdlh fcUnq ij fo|qr {ks= dh 
rhozrk ds fy, ,d O;atd Kkr dhft,A 10 
With the help of Gauss’ theorem derive an expression for 

the intensity of electric field at a point outside, on the 

surface and inside the uniformly charged solid sphere.  
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bdkbZbdkbZbdkbZbdkbZ&&&&3333    
(UNIT—3) 

3- ijkoS|qr {ks= eas fo|qr /kqzo.k P
→
 rFkk fo|qr foLFkkiu D

→
 dh 

O;k[;k dhft, rFkk fl) dhft, fd % 10 

0D E P
→ → →
=∈ +   

Explain electric polarisation P
→
 and electric displacement 

D
→
 in dielectric field and prove that : 

0D E P
→ → →
=∈ +  

vFkokvFkokvFkokvFkok    

(Or) 

izR;korhZ /kkjk ifjiFk ds fy, ,d iw.kZ pØ esa vkSlr ‘kfDr ds 
fy, lw= fuxfer dhft,A okVghu /kkjk dks le>kb,A 10 

Derive a formula for average power in complete cycle of 

A. C. circuit. Explain wattless current.  

bdkbZbdkbZbdkbZbdkbZ&&&&4444    

(UNIT—4) 

4- fl) dhft, fd %     10 

0B (H M)
→ → →
= µ +  

tgk¡ izrhdksa ds vFkZ lkekU; gSaA  

Prove that : 

0B (H M)
→ → →
= µ +  

where the symbol have their usual meaning.  
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vFkokvFkokvFkokvFkok    

(Or) 

ck;ks&lsoVZ fu;e fyf[k,A bldh lgk;rk ls o`Ÿkkdkj dq.Myh 
esa cgus okyh /kkjk ds dkj.k blds dsUnz ij mRiUu pqEcdh; 
{ks= ds fy, ,d O;atd O;qRiUu dhft,A 10 

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.   

bdkbZbdkbZbdkbZbdkbZ&&&&5555    

(UNIT—5) 

5- ijkoS|qr ek/;e esa fo|qrpqEcdh; rjaxksa esa E
→
 rFkk B

→
 ds 

rjax lehdj.k fuxfer dhft, rFkk rjax dh pky Kkr 
dhft,A        10 

Derive equation for E
→
 and B

→
 for electromagnetic wave 

propagating in dielectric medium and find its speed.  

vFkokvFkokvFkokvFkok    

(Or) 

iksbaÇVx lfn’k ls D;k rkRi;Z gS \ le>kb,A fl) dhft, fd 
fo|qrpqEcdh; rjax lapj.k ls ÅtkZ lajf{kr jgrh gSA 10 

What is Poynting Vector ? Explain. Prove that the energy 

is conserved in electromagnetic wave propagation.  
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