
 

A–390/BPHCT–133 P. T. O. 

No. of Printed Pages : 15 BPHCT–133 

BACHELOR OF SCIENCE (GENERAL) 

(BSCG)  

Term-End Examination 

December, 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. Symbols have their 

usual meanings. You may use a calculator. 

1. Answer any five parts : 5×3=15 

(a) Determine the unit vector normal to the 

curve : 

2 36 1x y    

at the point (1, 0). 
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(b) Calculate the work done by a force field 

2ˆ ˆF xyi y j


   in moving an object along 

the curve 2y x  in the -xy plane from 

(0,0)  to (1,1) . 

(c) A point charge is enclosed by a 

spherical Gaussian surface. Would the 

electric flux through the surface change 

(i) if the Gaussian surface is chosen to 

be a closed cylinder or a cube ? (ii) if the 

charge is moved outside the Gaussian 

surface ? (iii) if another charge is placed 

inside the Gaussian surface ? 

(d) The electric field of an electromagnetic 

wave in vacuum is given by : 

  E 0x  , 82
E 30cos 2 10

3
y x t

  
    

  
,  

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

Determine the frequency, wavelength, 

the direction of propagation of the wave 

and the direction of the associated 

magnetic field. 

(e) Two point charges q  and 2q  are 

placed along a straight line at a 

distance of 9 m from each other. 

Determine the distance of a point from 

the charge q  between the two charges 

where the electric potential is zero. 

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

extends along the x-axis from 0x   to 

Lx  . The polarization of the rod is 

along its length and is given by 
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2 ˆP ( )ax b i


  . Obtain the bound 

volume charge density and the surface 

charge density at each end of the rod. 

(g) A long cylindrical wire of radius R 

carries a steady current i which is 

uniformly distributed over its cross-

sectional area. Determine the magnetic 

field at a distance  Rr   from the axis 

of the wire. 

(h) Obtain the maximum value of the 

displacement current in a parallel plate 

capacitor made up of plates of area A. 

The electric field between the plates is 

given by 0E E sin t  . 



 [ 5 ]  BPHCT–133 

A–390/BPHCT–133 P. T. O. 

2. Answer any five parts : 5×5=25 

(a) An AC generator consists of 20 turns 

square wire coil of side 50 cm. The coil 

is turned at 50 revolutions per second to 

produce the standard 50 Hz alternating 

current produced in the country.  

What must the magnitude of the 

magnetic field be for the peak output 

voltage of the generator to be 300 V ? 

(b) Five very long straight insulated wires 

are closely bound together to form a 

small cable. Currents carried by the 

wires are 1 20Ai  , 2 36A, 12Ai i   , 

4 7Ai    and 5 18Ai   (negative 

currents are opposite in direction to the 

positive). Calculate the magnitude of B


 

at a distance of 10 cm from the cable. 
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(c) Calculate the magnitude of the 

magnetic force exerted by Earth’s 

magnetic field B = 10–5 T on an electron 

moving with speed 105 ms–1 near the 

Earth’s surface. 

(d) Write Maxwell’s equations in 

differential form. Derive the wave 

equation for B


 field. 

(e) Consider a system of four charges : 

4 , , 4q q q  and q . Draw a Gaussian 

surface enclosing at least two charges of 

the system so that the net electric flux 

through it is (i) zero, (ii) 
0

3q 
 

 
. 

(f) A charge of 2.0 C  is kept at the origin 

and points A and B are located along 
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the x-axis at a distance of 10 cm and  

50 cm from the origin. Calculate the 

work done in bringing a charge of 

1.0 C  from point B to A. 

(g) Using the Divergence Theorem, 

calculate the flux of a vector field : 

3ˆ ˆ ˆF 4zi yj x k


     

over a sphere of radius 1 unit. 

(h) A central force field is a force field of 

the form F ( )f r r
 
 . Determine F



 . 

3. Answer any one part : 1×10=10 

(a) Determine the electric potential V of a 

uniformly charged non-conducting 

sphere of radius R at a point P located 

at a distance ‘ ’r  from the centre of the 

sphere ( R)r  . 
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(b) State Biot-Savart’s law. Determine  

the magnetic field B at a point P  

located at a distance R along the axis of 

circular current loop carrying a  

current I. 
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 BPHCT–133 

foKku Lukrd (lkekU;) 

(ch- ,l&lh- th-) 

l=kar ijh{kk  

fnlEcj] 2025 

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

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

uksV % lHkh iz'uksa ds mÙkj nhft,A vkarfjd fodYi fn, x, gSaA 

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

vius lkekU; vFkZ gSaA vki dSYdqysVj dk mi;ksx dj 

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

(d) 
2 36 1x y   }kjk ifjHkkf"kr oØ ds fy, fcUnq 

(1] 0) ij yac ,dd lfn'k Kkr dhft,A 

([k) -xy lery esa 
2y x  oØ ds vuqfn'k fcUnq (0] 0) 

ls fcUnq (1] 1) rd fdlh fiaM dks xfreku djus esa 

cy 
2ˆ ˆF xyi y j



   }kjk fd;k x;k dk;Z 

ifjdfyr dhft,A 

(x) ,d fcUnq vkos'k xksykdkj xkmlh; i`"B }kjk ifjc¼ 

gSA D;k i`"B ls gksdj tkus okyk oS|qr vfHkokg 

ifjo£rr gksxk (i) ;fn xkmlh; i`"B ,d csyu ;k 

?ku dk can i`"B gks \ (ii) ;fn vkos'k dks xkmlh; 

i`"B ds ckgj dj fn;k tk, \ (iii) ;fn ,d vU; 

vkos'k dks xkmlh; i`"B ds vanj j[k fn;k tk, \ 
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(?k) fuokZr~ esa ,d fo|qrpqacdh; rjax dk fo|qr {ks= gS % 

 E 0x  , 82
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] rjaxnS?;Z] rjax lapj.k dh fn'kk 

vkSj lac¼ pqacdh; {ks= dh fn'kk Kkr dhft,A 

(³) nks fcUnq vkos'k q  vkSj 2q  ,d ljy js[kk ds 

vuqfn'k ,d&nwljs ls 9 m dh nwjh ij j[ks gSaA buds 

chp q  vkos'k ls ml fcUnq dh nwjh Kkr dhft, 

ftl ij fo|qr foHko 'kwU; gSA 

(p) ,d iryh MkbysfDVªd inkFkZ dh NM+ ds vuqizLFk& 

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

0x   ls Lx   rd j[kh gSA NM+ dk /kzqo.k mlds 

v{k ds vuqfn'k gS vkSj mldk eku 
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2 ˆP ( )ax b i


   gSA NM+ dk vk;ru vkos'k ?kuRo 

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

ifjdfyr dhft,A 

(N) f=T;k R okys ,d yacs csyukdkj rkj esa ,d 

vifjorhZ /kkjk i izokfgr gksrh gS tks blds vuqizLFk& 

ifjPNsn ij ,dleku :i ls forfjr gSA rkj ds v{k 

ls nwjh ( R)r   ij pqacdh; {ks= ifjdfyr dhft,A 

(t) ,d lekarj IysV la/kkfj= esa ftlds IysVksa dk 

{ks=Qy A gS] foLFkkiu /kkjk dk vf/kdre eku Kkr 

dhft,A IysVksa ds chp fo|qr {ks= 0E E sin t   

gSA 

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

(d) ,d ,-lh- tujsVj esa 50 cm Hkqtk okyh rkj dh 

,d oxkZdkj dqaMyh gS ftlesa 20 Qsjs gSaA gekjs ns'k 

esa iz;qDr ekud 50 Hz ,-lh- dk mRiknu djus ds 
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fy, dqaMyh dks 50 izfrØe.k izfr lsdaM dh nj ls 

?kw£.kr fd;k tkrk gSA pqacdh; {ks= dk D;k ifjek.k 

gksuk pkfg, rkfd tujsVj dh f'k[kj fuxZr oksYVrk 

300 V gks \ 

([k) ik¡p cgqr yacs lh/ks fo|qrjks/kh rkjksa dks ikl&ikl 

j[kdj mudk ,d NksVk dscy cuk;k x;k gSA rkjksa esa 

izokfgr gksus okyh /kkjk,¡ i1 = 20 A, i2 = – 6 A,  

i3 = 12 A, i4 = – 7 A vkSj i5 = 18 A gSa 

(½.kkRed /kkjk,¡ /kukRed /kkjkvksa dh foijhr fn'kk 

esa gSa)A dscy ls 10 cm dh nwjh ij fLFkr fcUnq ij 

B


 dk ifjek.k ifjdfyr dhft,A 

(x) i`Foh dh lrg ds utnhd pky 105 ms–1 ls 

xfreku bysDVªkWu ij i`Foh ds pqacdh; {ks=  

B = 10–5 T ds dkj.k yxus okys pqacdh; cy dk 

ifjek.k ifjdfyr dhft,A 
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(?k) eSDlosy ds lehdj.kksa dks vody :i esa fyf[k,A 

B


 {ks= ds fy, rjax lehdj.k O;qRiUu dhft,A 

(³) pkj vkos'kksa 4 , , 4q q q  vkSj q  dk ,d fudk; 

gSA fudk; ds de ls de nks vkos'kksa dks ifjc¼ 

djus okyk xkmlh; i`"B [khafp, rkfd mlesa ls 

gksdj tkus okyk vfHkokg (i) 'kwU; gks] (ii) 

0

3q 
 

 
 gksA 

(p) 2.0 C  vkos'k ewyfcUnq ij j[kk gS vkSj x&v{k ds 

vuqfn'k fcUnq A rFkk B ewyfcUnq ls Øe'k%  

10 cm vkSj 50 cm dh nwfj;ksa ij fLFkr gSaA 

1.0 C  vkos'k dks fcUnq B ls A rd ykus esa fd, 

tkus okyk dk;Z ifjdfyr dhft,A 

(N) MkbotsZUl izes; dk mi;ksx djrs gq, 1 bdkbZ f=T;k 

ds xksys ij lfn'k {ks= 
3ˆ ˆ ˆF 4zi yj x k



    dk 

vfHkokg ifjdfyr dhft,A 

(t) ,d dsUnzh; cy {ks= F ( )f r r



  }kjk ifjHkkf"kr 

gksrk gSA F
 

   fu/kkZfjr dhft,A 
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3- fdlh ,d Hkkx dk mÙkj nhft, % 1×10=10 

(d) f=T;k R okys ,dleku vkosf'kr vpkyd xksys ds 

dkj.k mlds dsUnz ls nwjh ( R)r   ij fLFkr fcUnq P 

ij fo|qr~&foHko V fu/kkZfjr djsaA 

([k) ck;ks&lkoVZ dk fu;e crkb,A ,d o`Ùkkdkj 

/kkjk&ywi ftlesa /kkjk I izokfgr gks jgh gS] ds v{k 

ds vuqfn'k nwjh R ij fLFkr fcUnq P ij pqacdh; 

{ks= B fu/kkZfjr dhft,A 

× × × × × 

 

 

 

 

 

 

 

 


