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BACHELOR OF SCIENCE 

(GENERAL) (BSCG/BSCM)  

Term-End Examination 

June, 2025 

BPHCT-133 : ELECTRICITY AND MAGNETISM  

Time : 2 Hours  Maximum Marks : 50 

Note : Attempt all questions. Internal choices 

are given. Marks for each question are 

indicated against it. You may use a 

calculator. Symbols have their usual 

meaning.  

1. Answer any five parts : 3×5=15 

(a) Determine the gradient of the following 

scalar field : 

2 sinf y z xy    

at the point 1,2,
6

 
 
 

. 
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(b) Calculate the line integral of the vector 

field : 

3
F

r

r




    

along a curve ˆ ˆ ˆ( )r t ti tj tk


    with 

1 2t  . 

(c) Two point charges 3q  and q  at rest 

are placed at a distance ‘ ’a  from each 

other. Determine the position of a 

charge q  placed on straight line 

joining these two charges, if it is in 

equilibrium. 

(d) A Gaussian surface of cylindrical shape 

(of radius 1.0 m and height 10 m) 

encloses a few positive charges. 

Assuming that the electric field due to 

these charges is normal to the Gaussian 

surface and has magnitude 1000 NC–1, 
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calculate the volume charge density of 

the charge distribution.  

(e) A thin dielectric rod of cross-section A 

extends along x-axis from 0x   to Lx  . 

The polarization of the rod is along its 

length and is given by : 

3 ˆP ( )ax b i


    

Obtain the bound volume charge 

densities and the surface charge 

densities at each end of the rod. 

(f) A long straight conducting wire carries 

a current of 20 A. Determine the 

magnitude of the magnetic field at a 

perpendicular distance of 0.30 m from 

the wire. 

(g) A typical ignition coil (made of two 

coils) draws a current of 2.0 A, and 

supplies an e.m.f. of 25 kV to the spark 
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plugs. If the current in the two coils is 

interrupted every 0.08 ms, what is the 

mutual inductance ? 

(h) The electric field of an electromagnetic 

wave in vacuum is given by  

E 0x  , 
72

E 30cos 2 10
3

y x t
  

    
  

, 

E 0z  , where E is in Vm–1, t in s and x 

is in m. Determine the frequency   and 

wavelength  . 

2. Answer any five parts : 5×5=25 

(a) Evaluate the integral using Stokes’ 

theorem : 

C
A dl
 
   

where 2 2ˆ ˆ ˆA (3 ) 2 2x y i yz j y zk

     and 

C bounds the surface S of the sphere 

2 2 2 16x y z   , 0z  . 
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(b) Using Gauss’ divergence theorem, 

evaluate the following surface integral : 

S
ˆ Sv nd


   

where 2 2ˆ ˆ ˆsin 10 cosv x yi xzj z yk

    

and S is the surface of a sphere with its 

centre at origin and radius 2 units. 

(c) Consider a parallel plate capacitor 

made up of two rectangular plates of 

area of cross-section 
4 27.5 10 m  and 

separated by a distance of 
32 10 m . A 

voltage of 90 V is applied across the 

plates. If a dielectric material of 

dielectric constant 6.5 is introduced 

between the plates of the capacitor, 

calculate : 

 (i) Capacitance of the capacitor  

 (ii) Electric displacement D. 
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(d) Determine the electric field due to an 

electric dipole at the midpoint of its 

axis. 

(e) Calculate the work done to transport an 

electron from + ve terminal of a 9 V 

battery to its – ve terminal. 

(f) A toroid of mean circumference 0.50 m 

has 300 turns, each carrying a current 

of 0.01 A. Calculate the value of H


 and 

B


 of the toroid has an air core. 

Calculate the value of B


 and the 

magnetisation M


 if the core is filled 

with iron of relative permeability 4000. 

(g) A solenoid is 0.8 m in diameter and  

2.0 m long. The magnetic field at its 

centre is 0.30 T. Estimate the energy 

stored in the magnetic field of the 

solenoid. 
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(h) The speed of light in a dielectric 

medium is one-third its value in 

vacuum. Calculate the refractive index 

and dielectric constant of the medium. 

3. Answer any one part : 1×10=10 

(a) State Gauss’ law. Two concentric thin 

spherical shell of radii R1 and R2 (with 

2 1R R ) carry uniformly distributed 

charges Q1 and Q2 respectively. Use 

Gauss’ law to determine the electric 

fields at the distance r  from the centre 

for (i) 1Rr  , (ii) 2 1R Rr   and  

(iii) 2Rr  .  10 

(b) (i) State Biot-Savart’ss law. Deduce 

an expression for magnetic field B


 

due to a long straight wire carrying 

current I. If I 10A , determine the 

magnitude of the magnetic field at 

a perpendicular distance of 0.1 m 

from the straight wire. 5 
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(ii) Obtain the condition for the 

electromagnetic field described by : 

          0 ˆE E (cos cos cos )z kx ky t

    

and 0 ˆB B ( cos sinx kx ky

    

   ˆ sin cos )siny kx ky t  

to satisfy the following : 

 
2

1 E
B

tc


  
 


. 5 
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 BPHCT–133 

foKku Lukrd (lkekU;) 

(ch- ,l-&lh- th-@ch- ,l- lh- ,e-) 

l=kar ijh{kk  

twu] 2025 

ch-ih-,p-lh-Vh-&133 % fo|qr vkSj pqacdRo 

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

uksV % lHkh iz'u gy dhft,A vkarfjd fodYi fn, x, gSaA 

izR;sd iz'u ds vad mlds lkeus fn, x, gSaA vki 

dSYdqysVj dk mi;ksx dj ldrs gSaA izrhdksa ds vius 

lkekU; vFkZ gSaA 

1- fdUgha ik¡p Hkkxksa ds mÙkj nhft, % 3×5=15 

(d) fcUnq 1,2,
6

 
 
 

 ij vfn'k {ks= 2 sinf y z xy   

ds fy, izo.krk ifjdfyr dhft,A 
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([k) oØ ˆ ˆ ˆ( )r t ti tj tk


    ds vuqfn'k 1 2t   ds 

fy, lfn'k {ks= 
3

F
r

r




   dk js[kk lekdy 

ifjdfyr dhft,A 

(x) nks fcUnq vkos'kksa 3q  vkSj q  dks fojkekoLFkk esa 

,d&nwljs ls nwjh ‘ ’a  ij j[kk tkrk gSA bu vkos'kksa 

dks tksM+us okyh js[kk ij j[kk x;k ,d vkos'k q  

;fn lkE;koLFkk esa gks] rks mldh fLFkfr Kkr dhft,A 

(?k) f=T;k 1.0m  vkSj Å¡pkbZ 10 m okys csyukdkj 

xkmlh; i`"B }kjk dqN /kukRed vkos'k ifjc¼ gSaA 

eku ysa fd bu vkos'kksa ds dkj.k fo|qr {ks= xkmlh; 

i`"B ds yacor~ gS vkSj mldk ifjek.k 1000 NC–1 

gSA vkos'k forj.k dk vk;ru vkos'k ?kuRo 

ifjdfyr dhft,A 
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(³) ,d iryh MkbysfDVªd inkFkZ dh NM+ ds vuqizLFk 

ifjPNsn dk {ks=Qy A gSA NM+ x-v{k ds vuqfn'k  

x = 0 ls x = L rd j[kh gSA NM+ dk /kzqo.k mldh 

yackbZ ds vuqfn'k gS vkSj mldk eku 

3 ˆP ( )ax b i


   gSA NM+ esa ifjc¼ vk;ru vkos'k 

?kuRo vkSj izR;sd fljs ij ifjc¼ i`"B vkos'k ?kuRo 

izkIr dhft,A 

(p) ,d yacs] lh/ks rkj esa 20 A /kkjk izokfgr gksrh gSA 

rkj ls 0.30 m yacor~ nwjh ij pqacdh; {ks= dk 

ifjek.k ifjdfyr dhft,A 

(N) ,d iz:ih bXuh'ku dqaMyh (tks nks dqaMfy;ksa ls cuh 

gksrh gS) esa 2.0 A /kkjk izokfgr gksrh gS vkSj og 

LikdZ Iyx dks 25 kV dk fo|qr okgd cy iznku 

djrh gSA ;fn gj 0.08 ms ij nksuksa dqaMfy;ksa esa 

izokfgr /kkjk dks jksdk tk,] rks mudk vU;ksU; 

izsjdRo D;k gksxk \ 
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(t) fuokZr~ esa ,d fo|qr pqacdh; rjax dk fo|qr {ks= gS % 

 E 0x  , 72
E 30cos 2 10

3
y x t

  
    

  
,  

E 0z   

tgk¡ E, Vm–1 esa gS] t lsdaM esa vkSj x ehVj esaA 

rjax dh vko`fÙk   vkSj rjaxnS?;Z   fu/kkZfjr 

dhft,A 

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

(d) LVksDl izes; dk mi;ksx dj fuEu lekdy 

ifjdfyr dhft, % 

C
A dl
 
  

tgk¡ 
2 2ˆ ˆ ˆA (3 ) 2 2x y i yz j y zk


      rFkk  

oØ C }kjk ifjc¼ i`"B S okys xksys dk O;atd  

gS % 

     
2 2 2 16x y z   ,       0z   
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([k) xkml MkbotsZUl izes; dk iz;ksx dj fuEufyf[kr 

i`"B lekdy ifjdfyr dhft, % 

S
ˆ Sv nd


  

tgk¡ 
2 2ˆ ˆ ˆsin 10 cosv x yi xzj z yk


    vkSj S 

f=T;k 2 bdkbZ ds xksys dk i`"B gS] ftldk dsUnz ewy 

fcUnq ij gSA 

(x) {ks=Qy 7.5 × 10–4 m2 okyh nks vk;rkdkj IysVksa 

ls cuh lekarj IysV la/kkfj= ds IysVksa ds chp dh 

nwjh 2 × 10–3 m gS vkSj IysVksa ij 90 V dh oksYVrk 

vkjksfir dh tkrh gSA ;fn la/kkfj= dh IysVksa ds chp 

MkbysfDVªd fu;rkad 6.5 okyk MkbysfDVªd inkFkZ 

j[kk tk,] rks (i) la/kkfj= dh /kkfjrk vkSj (ii) fo|qr 

foLFkkiu D ifjdfyr dhft,A 

(?k) oS|qr f}/kzqo ds v{k ds e/;fcUnq ij mlds fo|qr{ks= 

dh x.kuk dhft,A 
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(³) 9 V dh cSVjh ds /kukRed V£euy ls ½.kkRed 

V£euy rd ,d bysDVªkWu ds vfHkxeu esa fdruk 

dk;Z djus dh vko';drk gksxh \ 

(p) ek/; ifjf/k 0.50 m vkSj 300 Qsjksa okys VksjkWbM ds 

izR;sd Qsjs esa 0.01 A /kkjk izokfgr gks jgh gSA ;fn 

VksjkWbM ds ØksM esa ok;q gks] rks H


 vkSj B


 dk eku 

ifjdfyr dhft,A ;fn ØksM esa yksgk] ftldh 

vkisf{kd pqacd'khyrk 4000 gS] Hkjk gks] rks B


 vkSj 

pqacdRo M


 dk eku ifjdfyr dhft,A 

(N) ,d lksysukWbM dk O;kl 0.8 m gS vkSj yackbZ  

2.0 m gSA mlds dsUnz ij pqacdh; {ks= 0.30 T gSA 

lksysukWbM ds pqacdh; {ks= esa lafpr ÅtkZ Kkr 

dhft,A 

(t) ,d MkbysfDVªd ek/;e esa izdk'k dh pky dk eku 

fuokZr~ esa izdk'k dh pky ds eku dk ,d&frgkbZ gSA 

ek/;e ds viorZukad vkSj MkbysfDVªd fLFkjkad dh 

x.kuk dhft,A 
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3- fdlh ,d Hkkx dk mÙkj nhft, % 1×10=10 

(d) xkml ds fu;e dk dFku nhft,A f=T;k R1 vkSj 

R2 okys (tgk¡ 2 1R R ) nks ladsUnzh irys xksyh; 

dks'kksa ij Øe'k% ,dleku vkos'k Q1 vkSj Q2 

forfjr gSA xkml ds fu;e dk mi;ksx dj xksyh; 

dks'kksa ds dsUnz ls nwjh r ij fo|qr {ks= fu/kkZfjr 

dhft, tc (i) 1Rr  ] (ii) 2 1R Rr   rFkk 

(iii) 2Rr  A 10 

([k) (i) ck;ks&lsoVZ ds fu;e dk dFku nhft,A ,d 

yacs] lh/ks rkj] ftlesa /kkjk I izokfgr gks jgh 

gS] ds dkj.k pqacdh; {ks= B


 ds fy, O;atd 

izkIr dhft,A ;fn I = 10 A] rks rkj ls  

0.1 m yacor~ nwjh ij pqacdh; {ks= dk 

ifjek.k ifjdfyr dhft,A 5 
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(ii) ml izfrca/k dks izkIr dhft, ftlds varxZr 

oS|qrpqacdh; {ks= % 

                            0 ˆE E (cos cos cos )z kx ky t

   

 0 ˆB B ( cos sinx kx ky

   

  ˆ sin cos )siny kx ky t  

fuEufyf[kr lehdj.k dks lUrq"V djsxk % 5 

2

1 E
B

tc


  
 


 

× × × × × 

 

 

 

 

 

 

 

 

 


