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BACHELOR OF SCIENCE (B. Sc.) 
PHYSICS 

Term-End Examination 
December, 2024 

PHE-07 : ELECTRIC AND MAGNETIC 
PHENOMENA 

Time : 2 Hours    Maximum Marks : 50 

Note : (i) All questions are compulsory.  

 (ii) Marks allotted for each question are 
indicated against it.  

 (iii) You may use a calculator. 

 (iv) Symbols have their usual meanings.  

 (v) The values of physical constants are 
given at the end.   

1. Attempt any five parts :  5×4=20 

(a) Two point charges 1Q  and 2Q  are 1.5 m 
apart and their combined charge is 20 µC. 
If one repels the other with a force of 0.3 N, 
what are the two charges ? 4 
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(b) Using Gauss’ law, compute electric field at 
a point inside a spherical symmetric 
charge distribution. 4 

(c) Two equal point charges are fixed at x = –b 
and x = + b on the x-axis. Another point 
charge Q is placed at the origin. When Q is 
displaced by a small distance x along the  
x-axis, calculate the change in potential 
energy. 4 

(d) An air cored solenoid with length of 150 cm 
and internal diameter of 2 cm has a coil of 
1000 turns wound on it. Calculate the 
inductance of the solenoid. 4  

(e) A uniform plane wave has a wavelength of 
4 cm in free space and 3 cm in a dielectric 
for which 7 24.7 10 NA− −µ = × . Determine 
the dielectric constant of the dielectric. 4  

(f) Calculate the effective capacitance of three 
capacitors in such a way that two of them 

1C  and 2C  are in series and the third 3C  
is in parallel with this series. 4 

(g) A uniformly charged disc of radius r carries 
a charge Q and is rotating with constant 
angular speed ω. Show that the magnetic 
dipole moment has the magnitude  

2(Q )
4

rω . 4   
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(h) The electric field of an electromagnetic 
wave in vacuum is given by : 
          E 0,x =  

          E 0y =  

and    8E 200sin 2 10
3z t xπ = π + 

 
  

where E is in 1Vm− , t in second and x in 
metre. Determine the frequency and 
wavelength of the wave, direction of its 
propagation and the direction of the 
associated magnetic field. 4  

2. Answer any two parts : 2×5=10 
(a) ABCD is a square of 0.03 m side and 

charges of 99 10 C,−×  99 10 C−− ×  and 
918 10 C−×  are placed at the corners A, C 

and D, respectively. Calculate the 
magnitude of electric field at the corner B 
of the square which is diagonally opposite 
to the corner D.  5 

(b) What is the electric potential at the surface 
of a gold nucleus ? The radius of gold 
nucleus is 156.6 10 m−×  and the atomic 
number of gold is Z = 79. Assume the 
nucleus acts as a point charge and 
electronic charge 191.6 10 C−= ×e .  5  
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(c) Derive the expression for capacitance per 
unit length of a cylindrical capacitor. 5 

3. Answer any two parts : 2×5=10 
(a) Show that the torque on a current carrying 

loop kept in a uniform magnetic field is 
given as : 5 

B
→ → →
τ = µ ×  

(b) Distinguish between diamagnetism and 
paramagnetism. Is it possible to prepare 
an alloy of a diamagnetic material and a 
paramagnetic material so that the alloy 
will neither be diamagnetic nor 
paramagnetic ? Justify your answer. 2+3  

(c) Write the expression for the force 
experienced by a charge moving in a region 
where both magnetic and electric field 
exist simultaneously. With a neat diagram, 
explain the working of a velocity selector. 

1+4 
4. Answer any two parts : 2×5=10 

(a) An electron with a velocity of 7 110 ms−  
enters a magnetic field of strength 

3 21.5 10 Wbm− −×  at an angle of 30° with it. 
Calculate the radius of helical path and 
time taken by the electron for one 
revolution. 2+3 

Given 11 11.76 10 Ckg .e
m

−= ×   
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(b) Explain the hysteresis curve. Plot 
hysteresis curves for soft iron and steel 
material. 3+2 

(c) Show that the wavelength of the plane 
monocrhomatic sinusoidal electromagnetic 
wave is given by : 4+1  

2
k
π

λ =  

and hence the frequency is given by : 
cf =
λ

. 

Physical constants : 

9 2 2

0

1 9 10  Nm C
4

−= ×
πε  

191.6 10 Ce −= ×  
12 1

0 8.85 10 Fm− −∈ = ×  
7 2

0 4 10 NA− −µ = π×   
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foKku Lukrd (ch- ,l&lh-) HkkSfrd foKku 

l=kkar ijh{kk 

fnlEcj] 2024 

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

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

uk sV % (i) lHkh iz'u vfuok;Z gSaA 

 (ii) izR;sd iz'u ds vad mlds lkeus fn, x, gSaA  

 (iii) vki dSYdqysVj dk mi;ksx dj ldrs gSaA  

 (iv) izrhdksa ds vius lkekU; vFkZ gSaA  

 (v) HkkSfrd fu;rkadksa ds eku var esa fn;s x;s gSaA   

1- fdUgha ik¡p Hkkxksa ds mÙkj nhft, % 5×4=20 

(d)  nks fcanq vkos'k 1Q  vkSj 2Q  ijLij 1-5 m nwjh 

ij gSa vkSj budk dqy vkos'k 20 µC gSA ;fn 
,d vkos'k nwljs vkos'k dks 0-3 N ds cy ls 

izfrdf"kZr djrk gS] rks nksuksa vkos'kksa dk eku 

Kkr dhft,A 4 
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([k)  xkml ds fu;e dk mi;ksx dj xksyr% lefer 

vkos'k forj.k ds vanj fLFkr fdlh fcanq ij 

fo|qr {ks=k ifjdfyr dhft,A 4 

(x)  x–v{k ds vuqfn'k nks cjkcj vkos'k x = – b 

vkSj x = + b ij fLFkr gSaA ,d vU; fcanq 

vkos'k Q ewyfcanq ij fLFkr gSA ;fn Q dks  

x&v{k ds vuqfn'k nwjh x ls foLFkkfir fd;k 

tkrk gS] rks fLFkfrt ÅtkZ esa ifjorZu ifjdfyr 

dhft,A 4 

(?k)  150 cm yach vkSj vkarfjd O;kl 2 cm okyh 

,d ok;q ØksM ifjukfydk ij fLFkr dqaMyh esa 

1000 iQsjs gSaA ifjukfydk dk izsjdRo ifjdfyr 

dhft,A 4 

(Ä)  ,d ,dleku lery rjax dk rjaxnS?;Z eqDr 

vkdk'k esa 4 cm vkSj ijkoS|qr ekè;e esa 3 cm 

gS ftlds fy, 7 24.7 10 NA− −µ = ×  gSA 

ijkoS|qr ekè;e dk ijkoS|qrkad ifjdfyr 

dhft,A 4 
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(p)  rhu la/kfj=k 1C , 2C  vkSj 3C  bl izdkj 

lek;ksftr gSa fd 1C  vkSj 2C  Js.kh esa tqM+s gSa 

vkSj 3C  bl Js.kh lek;kstu ds lekarj gSA 

la/kfj=kksa ds bl lek;kstu dh izHkkoh /kfjrk 

ifjdfyr dhft,A  4 

(N)  Q vkos'k vkSj r f=kT;k okyk ,dleku vkosf'kr 

fMLd ,d vpj dks.kh; osx ω ls ?kw.kZu dj 

jgk gSA fn[kkb, fd pqacdh; f}/zqo vk?kw.kZ dk 

ifjek.k 
2(Q )

4
rω  gSA 4 

(t)  fuokZr~ esa ,d fo|qrpqacdh; rjax dk oS|qr {ks=k 

fn;k x;k gS % 

            E 0,x =  

            E 0y =  

vkSj    8E 200sin 2 10
3z t xπ = π + 

 
 

 tgk¡ E, 1Vm−  esa gS] t lsdaM eas gS vkSj  

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

lapj.k fn'kk Kkr dhft, vkSj laxr pqacdh; 

{ks=k dh fn'kk Kkr dhft,A 4 
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2- fdUgha nks Hkkxksa ds mÙkj nhft, % 2×5=10 

(d)  ABCD, 0.03 m Hkqtk okyk ,d oxZ gSA blds 

'kh"kZ fcanq A, C vkSj D ij Øe'k% 99 10 C,−×
99 10 C−− ×  vkSj 918 10 C−×  vkos'k j[ks x, 

gSaA oxZ ds 'kh"kZ B ij oS|qr {ks=k dk ifjek.k 

ifjdfyr dhft, ;fn 'kh"kZ B vkSj D 

,d&nwljs ls fod.kZr% foijhr gksaA  5 

([k)  Lo.kZ ukfHkd ds i`"B ij fo|qr foHko dk eku 

D;k gksxk \ Lo.kZ ukfHkd dh f=kT;k 
156.6 10 m−×  vkSj Lo.kZ dh ijek.kq la[;k  

Z = 79 gSA eku yhft, fd ukfHkd ,d fcanq 

vkos'k dh rjg O;ogkj djrk gS vkSj 

bysDVªkWfud vkos'k 191.6 10 C−= ×e  gSA 5 

(x)  csyukdkj la/kfj=k ds fy, izfr bdkbZ yackbZ 

/kfjrk dk O;atd O;qRiUu dhft,A 5 

3- fdUgha nks Hkkxksa ds mÙkj nhft, % 2×5=10 

(d)  fn[kkb, fd ,dleku pqacdh; {ks=k esa fLFkr 

,d /kjk&yiw ij yxus okys cy&vk?kw.kZ dk 

O;atd gS % 5 

B
→ → →
τ = µ ×  



 [ 10 ] PHE–07 

C–2454/PHE–07   

([k)  izfrpqacdRo vkSj vuqpqcdRo esa varj crkb,A 

D;k izfrpqacdh; inkFkZ vkSj vuqpqacdh; inkFkZ 

ls ,d ,slh feJ/krq cuk;h tk ldrh gS 

ftlls fd feJ/krq u rks izfrpqacdh; gks vkSj 

u gh vuqpqacdh; \ vius mÙkj dh iqf"V 

dhft,A 2$3 

(x)  fdlh ,sls {ks=k ftlesa fo|qr vkSj pqacdh; {ks=k 

nksuksa gh fo|eku gksa] esa lapfjr vkos'k }kjk 

vuqHkwr cy ds fy, O;atd fyf[k,A ,d 

mi;qDr fp=k dh lgk;rk ls osx oj.kdkjh dh 

dk;Ziz.kkyh dks le>kb,A 1$4 

4- fdUgha nks Hkkxksa ds mÙkj nhft, % 2×5=10 

(d)  3 21.5 10 Wbm− −×  dh izcyrk okys ,d 

pqacdh; {ks=k esa ,d bysDVªkWu 7 110 ms−  ds osx 

ls {ks=k ls 30° ds dks.k ij izos'k djrk gSA 

dqaMfyuh; iFk dh f=kT;k vkSj ,d ifjØe.k esa 

bysDVªkWu }kjk fy;k x;k le; ifjdfyr 

dhft,A  2$3 

  11 11.76 10 Ckge
m

−  = × 
   

eku yhft,A  
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([k)  'kSfFkY; oØ dks le>kb,A ueZ yksgk vkSj 

bLikr lkexzh ds fy, 'kSfFkY; oØ vkysf[kr 

dhft,A 3$2 

(x)  fn[kkb, fd lery ,do.khZ T;koØh; 

fo|qrpqacdh; rjax dk rjaxnS?;Z gksrk gS % 4$1 

2
k
π

λ =  

 vkSj vko`fÙk gksrh gS %  

cf =
λ

.  

HkkSfrd fu;rkad % 

9 2 2

0

1 9 10  Nm C
4

−= ×
πε  

191.6 10 Ce −= ×  
12 1

0 8.85 10 Fm− −∈ = ×  
7 2

0 4 10 NA− −µ = π×   

  

 

 
× × × × × × × 


