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BACHELOR OF SCIENCE (B. Sc.)  

Term-End Examination 

December, 2025 

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 value of 

physical constants are given at the end. 

1. Attempt any five parts : 5×5=25 

 (a) A small object having charge – 6 × 10–9 C 

kept at a point in an electric field 

experiences a force of 10 × 10–9 N in the 

negative x-direction. If we replace the 

object by a proton, calculate the 

magnitude and the direction of the force 

on it.  5 
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 (b) Calculate the gain or loss of 

electrostatic energy when a droplet of 

water of radius R carrying a charge Q 

splits into two droplets of equal volume, 

each of charge Q/2 and radius R'. 

Assume that the droplets are repelled to 

a large distance compared to the radius 

of smaller droplets due to electrostatic 

repulsion.  5 

 (c) A dielectric of dielectric constant 6, is 

filled in the gap between the plates of a 

capacitor. Calculate the factor by which 

the capacitance is increased, if the 

dielectric is only sufficient to fill up 3/4 

of gap.  5 

 (d) A long cylindrical wire of diameter 5 cm 

carries a current of 4A. Determine the 

magnetic field at a distance 10 cm from 

the wire. 5 

 (e) The pole faces of a cyclotron magnet are 

240 cm in diameter, the field between 
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the pole faces is 0.40 T. The cyclotron is 

being used to accelerate protons. 

Calculate the kinetic energy (in eV) and 

the speed of a proton as it emerges from 

the cyclotron. Determine the frequency 

of the alternating voltage that must be 

applied to the dees of this accelerator. 5 

 (f) An air core solenoid with 15 turns per 

centimetre carries a current of 0.2 A. 

Calculate H and B at the centre of the 

solenoid. If an iron core of absolute 

permeability 6 × 10–3 Hm–1 is inserted 

in the solenoid, calculate the value of  

H and B. 5  

  (Given µ0 = 4 × 10–7 Hm–1) 

 (g) A toroid of mean circumference 1.0 m 

has 1000 turns, each carrying a current 

of 0.15 A. 5 

  (i) Calculate H and B if the toroid has 

an air core. 
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  (ii) Calculate B if the core is filled with 

iron of relative permeability 5000. 

 (h) The electric field of an electromagnetic 

wave travelling in vacuum is given by : 

          

8 2
E 50 sin (2 10 )

3
j t x



    
  

where |E|


 is in Vm–1, t is in s, and x is 

in m. 

  Determine the frequency, wavelength 

and direction of propagation of the 

wave. Also, determine the direction of 

the magnetic field. 5 

2. Attempt any five parts : 5×5=25 

 (a) State Gauss’ law in electrostatics in its 

integral form. Determine the electric 

field due to a uniformly charged sphere 

at a point outside it. 1+4 

 (b) What are electrolytic capacitors ? 

Explain their significance. 5 
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 (c) Establish a relation between the 

magnetic moment of an atomic magnet 

and the orbital angular momentum of 

the associated electron. 5 

 (d) Derive the expression for electric field 

at a point P. P along the axis of an 

electric dipole. The point P is located at 

a much greater distance from the centre 

of the dipole, compared to the distance 

between the charges. 5 

 (e) Distinguish between self inductance 

and mutual inductance. Obtain the 

expression for energy stored in an 

inductor. 5 

 (f) With the help of a diagram, explain the 

principle and working of a velocity 

selector. 5 

 (g) Explain paramagnetism in terms of the 

torque in magnetic dipoles. 5 
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 (h) Using Maxwell’s equations in vacuum, 

derive the electromagnetic wave 

equation for B


. 5 

 Physical constants : 

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   271.67 10 kg  

G   11 3 1 26.7 10 m kg s     
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 PHE–07 

foKku Lukrd (ch- ,l-&lh-) 

l=kar ijh{kk  

fnlEcj] 2025 

ih-,p-bZ-&07 % 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- dksbZ ik¡p Hkkx gy dhft, % 5×5=25 

(d) fo|qr {ks= esa ½.kkRed x-fn'kk esa fLFkr ,d NksVs 

fiaM ftl ij – 6 × 10–9 C vkos'k gS] ml ij  

10 × 10–9 N cy yxrk gSA ;fn bl fiaM dh 

txg ,d izksVkWu dks j[kk tk,] rks izksVkWu ij yxus 

okyk cy vkSj mldh fn'kk ifjdfyr dhft,A 5 
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([k) Q vkos'k vkSj R f=T;k okyh cw¡n nks cjkcj vk;ru 

okyh cw¡nksa esa c¡V tkrh gSa ftlesa izR;sd cw¡n ij 

(Q/2) vkos'k gSA bl izfØ;k esa fLFkjoS|qr ÅtkZ esa 

gqvk ykHk ;k gkfu ifjdfyr dhft,A eku yhft, 

fd fLFkjoS|qr izfrd"kZ.k ds dkj.k cw¡nsa] NksVh cw¡nksa dh 

f=T;k dh rqyuk esa vf/kd nwjh rd izfrdf"kZr gks 

tkrh gSaA  5 

(x) lekarj IysV la/kkfj= dh IysVksa ds chp dh txg esa 

MkbysfDVªd fu;rkad 6 okyk MkbysfDVªd j[kk x;k 

gSA ;fn MkbysfDVªd inkFkZ IysVksa ds chp dh txg ds 

dsoy 3/4 fgLls esa j[kk gS] rks la/kkfj= dh /kkfjrk 

fdruh c<+ tk,xh \ 5 

(?k) 5 lseh- O;kl okys ,d yEcs csyukdkj rkj esa 

vifjorhZ /kkjk 4A izokfgr gksrh gSA rkj ls 10 lseh- 

nwjh ij pqEcdh; {ks= dk eku ifjdfyr dhft,A 5 
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(³) ,d lkbDyksVªku&pqEcd ds] /kqzo Qydksa dk O;kl 

240 lseh- gS vkSj /kqzo Qydksa ds chp fLFkr 

pqEcdh; {ks= dk eku 0.04 T gSA lkbDyksVªkWu dk 

iz;ksx izksVkWuksa dks Rofjr djus esa fd;k tkrk gSA 

lkbDyksVªkWu ls fudy jgs izksVkWuksa dh xfrt ÅtkZ 

(eV esa) vkSj mldh pky ifjdfyr dhft,A bl 

Rofj= ds ^Mh* ij iz;qDr oksYVrk dh vko`fÙk 

fu/kkZfjr dhft,A 5 

(p) ,d ok;q ØksM ifjukfydk] ftlesa izfr lseh- 15 Qsjs 

gSa] esa 0.2 A /kkjk izokfgr gks jgh gSA ifjukfydk ds 

dsUæ esa H vkSj B dk eku ifjdfyr dhft,A ;fn 

yksgs dh ,d ØksM ftldh fujis{k pqEcd'khyrk  

6 × 10–3 Hm–1 gS] dks ifjukfydk esa izfo"V 

fd;k tk, rks bl fLFkfr esa H vkSj B dk eku Kkr 

dhft,A  

 (fn;k gS % µ0 = 4 × 10–7 Hm–1) 5 
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(N) 1.0 m dh ek/; ifjf/k ds VksjkWbM esa 1000 Qsjs gSa 

vkSj izR;sd Qsjs esa 0·15 A /kkjk izokfgr gks jgh gSA 

    5 

 (i) ;fn VksjkWbM esa ok;q ØksM gks] rks H vkSj B dk 

eku ifjdfyr dhft,A 

 (ii) ;fn ØksM esa 5000 vkisf{kd pqEcd'khyrk 

dk yksgk Hkjk gks] rks B dk eku ifjdfyr 

dhft,A 

(t) fuokZr~ esa fo|qr pqEcdh; rjax dk oS|qr {ks= gS % 

8 2
E 50 sin (2 10 )

3
j t x



      

  tgk¡ |E|


, Vm–1
 esa gS] t lsd.M esa gS] vkSj  

x ehVj esa gSA rjax dh rjaxnS?;Z] vko`fÙk vkSj 

lapj.k fn'kk fu/kkZfjr dhft,A lkFk gh] pqEcdh; 

{ks= dh fn'kk fu/kkZfjr dhft,A 5 

2- dksbZ ik¡p Hkkx gy dhft, % 5×5=25 

 (d) fLFkj&oS|qfrdh ds fy, xkml ds fu;e dks lekdy 

:i esa fyf[k,A ,dleku :i ls vkosf'kr ,d xksys 

ds dkj.k blds ckgj ds fdlh fcUnq ij fo|qr {ks= 

dk O;atd O;qRiUu dhft,A 1+4 
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 ([k) fo|qr vi?kVuh la/kkfj= D;k gksrk gS \ bldk egRo 

le>kb,A 5 

 (x) ijek.oh; pqEcd ds pqEcdh; vk?kw.kZ vkSj layXu 

bysDVªkWu ds d{kh; dks.kh; laosx esa laca/k LFkkfir 

dhft,A  5  

 (?k) fdlh fo|qr f}/kqzo ds v{k ds vuqfn'k fdlh fcUnq 

P ij fo|qr {ks= dk O;atd izkIr dhft,A f}/kqzo ds 

dsUæ ls fcUnq P dh nwjh] f}/kqzo ds vkos'kksa ds chp 

dh nwjh dh rqyuk esa cgqr vf/kd gSA 5 

 (³) LoizsjdRo vkSj vU;ksU; izsjdRo esa varj crkb,A 

fdlh izsjd esa lafpr ÅtkZ ds fy, O;atd O;qRiUu 

dhft,A  2$3 

 (p) mi;qDr vkjs[k dh lgk;rk ls osx oj.kdkjh dk dk;Z 

fl¼kUr vkSj dk;Ziz.kkyh dks le>kb,A 5 

 (N) pqEcdh; f}/kqzoksa ij cy vk?kw.kZ ds inksa esa 

vuqpqEcdRo dks le>kb,A 5 

 (t) fuokZr~ esa eSDlosy ds lehdj.kksa ds vk/kkj ij B


 

ds fy, fo|qrpqEcdh; rjax lehdj.k O;qRiUu 

dhft,A  5 
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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   271.67 10 kg  

G   11 3 1 26.7 10 m kg s    

 

× × × × × 

 

 

 

 


