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BACHELOR OF SCIENCE (B. SC.)  

Term-End Examination 

June, 2026 

PHE-07 : ELECTRIC AND MAGNETIC 

PHENOMENA 

Time : 2 Hours  Maximum Marks : 50 

Note : All questions are compulsory. Marks for 

each question are indicated against it. 

You may use a calculator. Symbols have 

their usual meanings. The values of 

physical constants are given at the end. 

1. Attempt any five parts : 5×5=25 

(a) Calculate the electric flux linked with a 

surface of area 150 units lying in XY 

plane if the strength of electric field E


 

is given by : 5 

      ˆ ˆ ˆE 2 3 4i j k


     
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(b) A point charge of 53.1 C is located at 

the centre of a cube of side 5 cm. 

Calculate the electric flux through each 

surface. 5 

(c) Two parallel wires A and B placed at a 

separation of 6 cm carry electric 

currents 5A and 2A in opposite 

directions, respectively. Determine the 

location at which the net magnetic field 

due to these two wires is zero. 5 

(d) A parallel plate capacitor has plates of 

size 1.5 cm2 and the separation between 

plates is 1.5 × 10–4 m. Calculate the 

capacitance of the capacitor. If a battery 

of 1.5 V is connected across this 

capacitor, what is the energy stored in 

it ?   5 



 [ 3 ] PHE–007 

C–3816/PHE–007 P. T. O. 

(e) Determine the magnetic intensity H 

and the magnetic flux density B at : 5 

(i) a point 210 mm from a straight 

wire carrying a current of 20 A, and  

(ii) the centre of a 20,000 turn solenoid 

which is 0.24 m long and bears a 

current of 1.6 A. 

(f) A cyclotron is being used to accelerate 

protons to a kinetic energy of 7 MeV. If 

the magnetic field in the cyclotron is  

4.0 T, what must be the radius of the 

cyclotron and the frequency at which 

the Dee voltage is alternated ? 1+4 

(g) Consider an electromagnetic wave in 

empty space whose electric field is given 

by : 

           8ˆE 30 exp (2 10 )x i t z


    
 

 

Determine the direction of propagation, 

frequency and magnetic field of the 

wave.  1+1+3  
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(h) A uniform plane electromagnetic wave 

has a wavelength of 3.2 cm in free space 

and 1.6 cm in a dielectric for which 

7 24.7 10 NA    . Determine the 

dielectric constant of the dielectric. 5  

2. Attempt any five parts : 5×5=25 

(a) Express Gauss’s law for electrostatics  

in both integral and differential forms. 

Derive an expression for the electric 

field at a point on the surface of a 

spherical charge distribution. 1+1+3  

(b) Determine the potential at any point P 

on a line which makes an angle  with 

the axis of the dipole. 5 

(c) Briefly explain the working of an 

electrolytic capacitor. 5 
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(d) Show that the work done in moving a 

unit positive charge against the 

electrostatic force is independent of 

path.  5 

(e) Derive an expression for the magnetic 

field inside a toroid. 5 

(f) Explain the working principle of CRO. 5 

(g) Distinguish among diamagnetic, 

paramagnetic and ferromagnetic 

materials. 5 

(h) Derive the wave equation for the E


 

field of an electromagnetic wave in 

vacuum from Maxwell’s equations. 1+4  

Physical constants : 

     e    
191.6 10 C  

    0   
12 18.85 10  Fm   

0

1

4
   9 2 29 10 Nm C  
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0    7 –1 –14 10 Wb A m   

     6 11.26 10 Hm   

em    319.1 10 kg  

pm     271.7 10 kg  

G    11 3 1 26.7 10 m kg s     
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 PHE–007 

foKku Lukrd (ch- ,l&lh-) 

l=kar ijh{kk  

twu] 2026 

ih-,p-bZ-&007 % oS|qr vkSj pqEcdh; ifj?kVuk,¡ 

le; % 2 ?k.Vs   vf/kdre vad % 50  

uksV % lHkh iz'u vfuok;Z gSaA izR;sd iz'u ds vad mlds lkeus 

fn, x, gSaA vki dSydqysVj dk iz;ksx dj ldrs gSaA 

izrhdksa ds vius lkekU; vFkZ gSaA HkkSfrd fu;rkadksa ds eku 

vUr esa fn, x, gSaA 

1- fdUg° ik¡p Hkkxksa ds mÙkj nhft, % 5×5=25 

(d) ;fn fo|qr {ks= E


 dk O;atd fuEuor~ gS %  

ˆ ˆ ˆE 2 3 4i j k


    

rks XY-lery esa fLFkr 150 bdkbZ {ks=Qy okys ry 

ls layXu fo|qr vfHkokg dk eku ifjdfyr 

dhft,A  5 
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([k) 5 cm Hkqtk okys ,d ?ku ds dsUæ esa 53.1 C vkos'k 

fLFkr gSA ?ku ds izR;sd i`"B ls xqtjus okys fo|qr 

vfHkokg dk eku ifjdfyr dhft,A 5 

(x) ,d nwljs ls 6 cm nwj fLFkr nks lekarj rkj A vkSj 

B esa foijhr fn'kkvksa esa Øe'k% 5A vkSj 2A /kkjk 

izokfgr gksrh gSA ml fcUnq dk LFkku fu/kkZfjr dhft, 

tgk¡ bu nks rkjksa ds dkj.k mRiUu usV pqcdh; {ks= 

dk eku 'kwU; gSA 5 

(?k) ,d lekarj IysV la/kkfj= dh IysVksa dk {ks=Qy  

1.5 cm2
 gS vkSj muds chp dh nwjh 1.5×10–4 m 

gSA la/kkfj= dh /kkfjrk dk eku ifjdfyr dhft,A  

;fn la/kkfj= dks 1.5 V oksYVrk okyh cSVjh ls  

tksM+k tk, rks mlesa lafpr ÅtkZ dh x.kuk  

dhft,A  5 
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(³) fuEufyf[kr fo|qr /kkjk vfHkfoU;kl ds fy, 

pqacdh; rhozrk H vkSj pqacdh; vfHkokg ?kuRo B 

ds eku ifjdfyr dhft, % 5 

(i) ,d lh/kh rkj] ftlesa 20 A /kkjk izokfgr gks 

jgh gS] ls 210 mm nwj fLFkr ,d fcUnq ij] 

rFkk  

(ii) 20,000 Qsjksa okys ifjufydk] ftldh yackbZ 

0.24 m gS vkSj ftleas 1.6 A /kkjk izokfgr 

gks jgh gS] ds dsUæ ijA 

(p) ,d lkbDyksVªkWu dks izksVªkWu dks 7 MeV xfrt ÅtkZ 

iznku djus ds fy, mi;ksx fd;k tkrk gSA ;fn 

lkbDyksVªkWu esa pqacdh; {ks= 4.0 T gS] rks 

lkbDyksVªkWu dh f=T;k fdruh gS \ ;g Hkh Kkr 

dhft, fd fdl vko`fÙk ls ^Mh* oksYVrk izR;ko£rr 

gks jgk gS \ 1$4 
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(N) fuokZr~ esa ,d fo|qr&pqacdh; rjax fo|qr {ks= dk 

O;atd gS % 

           8ˆE 30 exp (2 10 )x i t z


    
 

 

rjax dh lajpj.k fn'kk] vko`fÙk vkSj pqacdh; {ks= 

fu/kkZfjr dhft,A 1$1$3 

(t) fdlh ,dleku] lery fo|qr&pqacdh; rjax ds 

rjaxnS?;Z dk eku fuokZr eas 3.2 cm vkSj ,d 

MkbysfDVªd esa 1.6 cm gS vkSj MkbysfDVªd ds fy, 

7 24.7 10 NA     gSA bl MkbysfDVªd ds fy, 

MkbysfDVªd fu;rkad dk eku fu/kkZfjr dhft,A 5 

2- fdUg° ik¡p Hkkxksa ds mÙkj nhft, % 5×5=25 

(d) fLFkjoS|qfrdh ds fy, xkÅl fu;e dks vody vkSj 

lekdy :i esa fyf[k,A fdlh xksyh; vkos'k 

forj.k ds lrg ij fLFkr fdlh fcUnq ij fo|qr {ks= 

ds fy, O;atd O;qRiuUu dhft,A 1$1$3 



 [ 11 ] PHE–007 

C–3816/PHE–007 P. T. O. 

([k) ,d f}/kqzo ds dkj.k fcUnq P, tks f}/kqzo ds v{k ls  

dks.k ij fLFkr js[kk ij fLFkr gS] ij foHko dk 

O;atd izkIr dhft,A 5 

(x) fo|qr~ vi?kVuh la/kkfj= dh dk;Ziz.kkyh dk laf{kIr 

o.kZu dhft,A 5 

(?k) fl¼ dhft, fd fLFkjoS|qr cy ds foijhr fn'kk esa 

bdkbZ vkos'k dks foLFkkfir djus esa fd;k x;k dk;Z 

iFk ls Lora= gksrk gSA 5 

(³) ,d VksjkW;M ds vanj pqacdh; {ks= ds fy, O;atd 

O;qRiUu dhft,A 5 

(p) lh-vkj-vks- (CRO) dh dk;Ziz.kkyh le>kb,A 5 

(N) izfrpqacdRo] vuqpqacdRo vkSj ykSg&pqacdRo esa 

varj Li"V dhft,A 5 

(t) eSDlosy lehdj.kksa ds vk/kkj ij fo|qr&pqacdh; 

rjax ds fo|qr {ks= E


 ds fy, rjax lehdj.k 

O;qRiUu dhft,A  1$4 
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HkkSfrd fu;rkad % 

e      
191.6 10 C  

0    
12 18.85 10  Fm   

0

1

4
   9 2 29 10 Nm C  

0      7 –1 –14 10 Wb A m   

       6 11.26 10 Hm   

em      319.1 10 kg  

pm       271.7 10 kg  

G      11 3 1 26.7 10 m kg s     

× × × × × 

 

 

 

 

 

 

 


