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BACHELOR OF SCIENCE (B. Sc.) 

Term-End Examination 

June, 2021 

PHE-07 : ELECTRIC AND MAGNETIC 

PHENOMENA 

Time : 2 Hours     Maximum Marks : 50 

Note : All questions are compulsory. Marks allotted 

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 :  5×4=20  

(a) A charge of – 3 Cµ  and + 1 Cµ  are fixed at 

a distance of 2 cm from each other. Sketch 

the lines of force. 4 
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(b) An electron of mass em  initially at rest 

moves through a certain distance in a 

uniform electric field in time 1t . A proton of 

mass pm  initially at rest takes time 2t  to 

move through an equal distance in the 

uniform electric field. Neglecting the effect 

of gravity, determine the ratio ( )2 1/t t . 4 

(c) A charge situated at a distance r from the 

midpoint of a dipole along its axis such 

that r >> a, where a is the dipole length, 

experiences force F. Determine the force on 

the charge if the distance of the charge 

from the midpoint is doubled. 4 

(d) Two point charges + 9e and + e are fixed at 

a distance of ‘a’ from each other. A third 

charge q is placed on a straight line joining 

these two charges so that q is in 

equilibrium. Determine the position of q. 4 
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(e) A current of 3.00 A flows in a copper wire 

of 1.00 mm2 cross-section. What is the drift 

velocity of electrons in that wire ? How 

long does it take an electron to travel 

20.0 cm in this wire under these 

circumstances ?  

Assume number of conduction electron per 

cubic metre in copper is 8.43 × 1028.  4 

(f) Calculate the effective capacitance of three 

capacitors arranged in such a way that two 

of them C1 and C2 are in parallel and the 

third C3 is in series with this parallel 

combination. 4 

(g) Define displacement vector D
→

. Show that 
→ → →

=∈ +0D E P . 4 

(h) Calculate the self-inductance of coil of 

100 turns if a current of 2A gives rise to 

magnetic flux of 5 × 10–5 Wb through the 

coil. Also calculate the magnetic energy 

stored in the coil for the above current. 4    
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2. Answer any one part : 1×10=10 

(a) (i) Obtain the expression for capacitance 

of a cylindrical capacitor with 

dielectric. 5 

(ii) What are ceramic capacitors ? Explain 

briefly. 5 

(b) (i) State and explain Gauss’ law in 

electrostatics. Use Gauss’ law to 

determine the electric field at a point 

inside the uniformly charged sphere. 5 

(ii) Obtain an expression for electric field 

due to an electric dipole of length ‘a’ at 

a point located along its axis at a 

distance ( )>>r r a  from the mid point 

of dipole. 5 

3. Answer any one part : 1×10=10 

(a) (i) Derive an expression for the magnetic 

field at a point along the axis of a 

circular loop carrying current. 5 
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(ii) The electric field between the 

plates of a parallel  plate capacitor is 

3.0 NC–1. An electron is released from 

rest in this field. How far does the 

electron move is 1.0 µ s ? 5 

(b) (i) With the help of a diagram, explain 

the working of a velocity selector for a 

charged particle moving in electric and 

magnetic fields. 5 

(ii) In the Bohr hydrogen atom, the orbital 

angular momentum of the electron is 

quantized in units of , where : 

             

34.626 10
2

−6 ×
=

π
 J-s.   

Calculate the smallest allowed 

magnitude of the atomic dipole 

moment in JT–1. 5 

4. Answer any one part : 1×10=10 

(a) Using Maxwell’s equations in free space, 

derive the wave equations for B
→

. 10 

 [ 6 ] PHE-07 

   

(b) (i) An infinite charged sheet has a 

surface charge density σ  of 1.0 × 10–7 

Cm–2. How far apart are the 

equipotential surfaces whose potential 

differs by 5.0 volts ? 5 

(ii) A current carrying solenoid has 

diameter of 0.9 m and its length is 

2.2 m. The magnetic field at its centre 

is 0.4 T. Calculate the energy stored in 

the magnetic field of this solenoid. 5 

Physical constants : 

Mass of electron = 9.1 −× 3110 kg   

Mass of proton = −× 271.7 10 kg   

Charge of electron = −× 191.6 10 C   

−= ×
π ∈

9 2 2

0

1 9 10 N-m C
4

  

7 2
0 4 10 NA− −µ = π ×   

− −∈ = × 12 1
0 8.85 10 Fm     
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      PHE-07 

foKku Lukrd (ch- ,l&lh-) 

l=kkar ijh{kk 

twu] 2021 

ih-,p-bZ--07 % oS|qr vkSj pqEcdh; ifj?kVuk,¡ 

le; % 2 ?k.Vs     vf/dre 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 var esa fn;s x;s gSaA  

1- dksbZ ik¡p Hkkx gy dhft, % 5×4=20 

(d)  ,d&nwljs ls  2 cm dh nwjh ij − µ3 C  vkSj 

1 C+ µ  ds nks vkos'k fojkekoLFkk esa j[ks gSaA 

cy js[kk,¡ [khafp,A 4 

([k)  nzO;eku em  okyk ,d bysDVªkWu tks vkjEHk esa 

fojkekoLFkk esa gS] le; 1t  esa ,dleku fo|qr~ 

{ks=k esa ,d fu;r nwjh r; djrk gSA nzO;eku 
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pm  okyk ,d izksVkWu] tks vkjEHk esa 

fojkekoLFkk esa gS] bl nwjh dks ,dleku fo|qr~ 

{ks=k esa r; djus esa le; 2t  ysrk gSA xq#Ro ds 

izHkko dks uxE; ekurs gq, vuqikr ( )2 1/t t  

dk eku ifjdfyr dhft,A 4  

(x)  fdlh f}/zqo ds eè; fcUnq ls] mlds v{k ds 

vuqfn'k] nwjh r  ij fLFkr ,d vkos'k cy F  

vuqHkwr djrk gSA ;fn vkos'k dh eè; fcUnq ls 

nwjh c<+kdj nksxquh dj nh tk, rks blds }kjk 

vuqHkwr cy dk eku fu/kZfjr dhft,A eku ysa 

fd r a>> ] tgk¡ a  f}/zqo dh yEckbZ gSA 4 

(?k)  nks fcUnq vkos'k 9e+  rFkk e+  ,d&nwljs ls 

' 'a  nwjh ij fLFkr gSaA bu nks vkos'kksa dks tksM+us 

okyh lh/h js[kk ij ,d rhljs vkos'k q  dks 

bl izdkj j[kk tkrk gS fd q  lkE;koLFkk esa 

gSA vkos'k q  dh fLFkfr fu/kZfjr dhft,A 4 

(Ä)  21.00 mm  vuqizLFk ifjPNsn okys rk¡cs ds rkj 

esa 3.00 A /kjk izokfgr gksrh gSA bl rkj esa 

bysDVªkWu dk viokg osx fdruk gS \ bl 
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fLFkfr esa bl rkj esa ,d bysDVªkWu dks 

20.0 cm  nwjh r; djus esa fdruk le;  

yxsxk \ eku ysa fd rk¡cs esa izfr ?ku ehVj 

pkyd bysDVªkWuksa dh la[;k 8.43 × 1028 gSA 4 

(p)  rhu la/kfj=kksa ds ,d fudk; dh izHkkoh /kfjrk 

ifjdfyr dhft, ;fn buesa nks la/kfj=k 1C  

rFkk 2C  ,d&nwljs ls lekarj esa tqM+s gSa vkSj 

rhljk la/kfj=k 3C  bl lekarj ;qXe ds lkFk 

Js.kh esa tqM+k gSA 4 

(N)  foLFkkiu lfn'k D
→
 dks ifjHkkf"kr dhft,A fl¼ 

dhft, fd 
→ → →

=∈ +0D E P A 4 

(t)  100 iQsjksa okyh dqaMyh esa 2A /kjk izokfgr 

gksus ds dkj.k 55 10−× Wb  pqacdh; vfHkokg 

mRiUu gksrk gSA dqaMyh dk Lo&izsjdRo 

ifjdfyr dhft,A /kjk ds bl eku ds fy, 

dqaMyh esa lafpr pqEcdh; ÅtkZ dk eku Hkh 

ifjdfyr dhft,A 4 
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2- dksbZ ,d Hkkx gy dhft, % 1×10=10 

(d)  (i) fdlh csyukdkj la/kfj=k] ftlesa MkbysfDVªd 

inkFkZ Hkjk gS] ds fy, /kfjrk dk O;atd 

O;qRiUu dhft,A 5 

  (ii) fljsfed la/kfj=k D;k gksrs gSa \ la{ksi esa 

le>kb,A 5 

([k)  (i) fLFkjfo|qfrdh ds fy, xkml dk fu;e 

fyf[k, rFkk mls le>kb,A xkml ds fu;e 

dk mi;ksx dj fdlh ,dleku vkosf'kr 

xksys ds vanj fdlh fcUnq ij fo|qr~ {ks=k 

fu/kZfjr dhft,A 5 

(ii) yEckbZ ' 'a  okys fo|qr~ f}/zqo ds dkj.k 

blds v{k ds vuqfn'k blds eè; fcUnq ls 

( )r r a>>  nwjh ij fLFkr fdlh fcUnq ij 

fo|qr~ {ks=k ds fy, O;atd izkIr dhft,A  5  

3- dksbZ ,d Hkkx gy dhft, % 1×10=10  

(d)  (i) fdlh o`Ùkkdkj ywi ftlesa /kjk izokfgr gks 

jgh gS] ds v{k ds vuqfn'k fdlh fcUnq ij 

pqEcdh; {ks=k ds fy, O;atd O;qRiUu 

dhft,A 5 
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  (ii) lekarj IysV la/kfj=k ds IysVksa ds chp 

fo|qr~ {ks=k dk eku 3.0 NC–1 gSA bl {ks=k 

esa ,d bysDVªkWu dks fojkekoLFkk ls NksM+k 

tkrk gSA 1.0 sµ  esa bysDVªkWu fdruh nwjh r; 

djsxk \ 5 

([k)  (i) vkys[k dh lgk;rk ls fo|qr~ vkSj pqEcdh; 

{ks=kksa esa fdlh vkosf'kr d.k dh xfr ds 

fy, osx oj.kdkjh dh dk;Ziz.kkyh 

le>kb,A 5 

  (ii) cksg~j gkbMªkstu ijek.kq esa] bysDVªkWu ds 

d{kh; dks.kh; laosx dks  ds ek=kdksa esa 

DokaVehd`r fd;k x;k gS] tgk¡ 
−= ×

π

34(6.626 10 )
2

 J-s  gSA 1JT−  esa 

ijekf.od f}/zqo vk?kw.kZ dk y?kqre ifjek.k 

Kkr dhft,A 5 

4- fdlh ,d Hkkx dk mÙkj nhft, % 1×10=10  

(d)  fuokZr~ ds fy, eSDlosy lehdj.kksa dk mi;ksx 

dj B
→
 ds fy, rjax lehdj.k O;qRiUu dhft,A 

10 
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([k)  (i) ,d vkosf'kr vuar 'khV ds i`"B ?kuRo σ  

dk eku − −× 7 21.0 10 Cm  gSA mu lefoHko 

i`"Bksa ds chp fdruh nwjh gksxh ftuds chp 

5-0 oksYV dk foHkokarj gks \ 5 

 (ii) 0.9 m O;kl rFkk 2.2 m yEckbZ okyh 

ifjukfydk] ftlesa /kjk izokfgr gks jgh gS] 

ds eè; Hkkx esa pqacdh; esa {ks=k dk eku 

0.4 T gSA ifjukfydk ds pqEcdh; {ks=k esa 

lafpr ÅtkZ dk eku ifjdfyr dhft,A 5 

HkkSfrd fu;rkad  % 

bysDVªkWu dk nzO;eku = 9.1 −× 3110 kg  

izksVkWu dk nzO;eku = −× 271.7 10 kg  

bysDVªkWu dk vkos'k = −× 191.6 10 C 

−= ×
π ∈

9 2 2

0

1 9 10 N-m C
4

  

7 2
0 4 10 NA− −µ = π ×   

− −∈ = × 12 1
0 8.85 10 Fm   
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