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are given. Marks for each question are 
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usual meanings. You may use a 

calculator 
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1. Answer any five parts : 53=15 

(a) If 
2 2ˆ ˆ ˆA = 2yzi xyj x z k   and  = 2x2yz3, 

determine  A   .  

(b) Calculate the line integral of the vector 

field ˆ ˆF( , )x y yi xj   over the curve 

 ˆ ˆ( ) cos sinr t ti tj  with 0  t  /2. 

(c) Calculate the flux of the electric field  

E  = 200 NC–1   through the surface of 

area 2.0 m2 situated in the xy, xz and yz 

planes, respectively.  

(d) A long non-conducting solid cylinder of 

radius 0.50 m carries a uniform volume 

charge density + 5C m–3. Calculate the 

magnitude of the electric field at a 

distance of 0.40 m from the axis of the 

cylinder. 
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(e) A typical ignition coil (made of two 

coils) draws a current of 3.0 A and 

supplies an e.m.f. of 24 kV to the spark 

plugs. If the current in the two coils is 

interrupted every 0.10 ms, what is their 

mutual inductance ? 

(f) A parallel plate capacitor having plates 

of area of cross-section 5 10–4 m2 and 

separated by a distance of 10–3 m. A 

voltage of 100 V is applied across the 

plates. If a dielectric material of 

dielectric constant 5.0 is introduced 

between the plates of the capacitor, 

calculate the capacitance of the 

capacitor. 
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(g) A toroid has 5000 turns upon it and 

carries a current of 10 A. Calculate the 

value of magnetic field at a point within 

the toroid which is located at 10 cm 

from its centre. 

(h) The electric field of electromagnetic 

wave travelling in vacuum is Ex = 0,  

Ey = 0, Ez = (2.0 Vm–1) sin (x – 108t), 

where t is in seconds and x in metres. It 

is given that c = 3.0 108 ms–1. What is 

the magnitude of the magnetic field 

associated with the wave ? 

2. Attempt any five parts : 55=25 

 (a) A solenoid is 0.80 m in diameter and  

2.0 m long. The magnetic field at the 

centre is 0.40 T. Estimate the energy 
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stored in the magnetic field of the 

solenoid. 

 (b) A long straight wire of diameter R 

carries a uniformly distributed 10 A 

current. At what distance from the axis 

of the wire the magnitude of B  will be 

maximum ? Justify your answer. 

 (c) A plane electromagnetic wave whose 

electric field is given by  

                      E  = (100 Vm–1) ẑ cos(6x – t)  

  is travelling in a dielectric medium for 

which  = 0 and  = 40. What is the 

speed of the wave in the medium ? 

Determine the wavelength and 

frequency of the wave. What are 
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refractive index and dielectric constant 

of the medium ? 

 (d) Calculate the capacitance of a parallel 

plate capacitor having plates of size  

1.0 cm2 with a separation of 0.5 10–4 m 

between the plates. What is the energy 

stored in it when it is connected across 

a cell of voltage 2.0 V ? 

 (e) Derive the expression for the electric 

field due to an infinite uniform line 

charge. 

 (f) Show that the line integral of the 

electric field 


E  over a closed path is 

equal to zero. 
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 (g) Show that the line integral 

          ( )yz dx xzdy xydz   

is zero along any closed contour C. 

 (h) For a scalar  field V, show that : 

       V 3V Vr r   

where   ˆ ˆ ˆ.r xi yj zk  

3. Answer any one part : 110=10 

 (a) Determine the electric potential of a 

uniformly charged spherical shell at a 

point inside the shell. 

 (b) Obtain the relation between the 

magnetic dipole moment and the orbital 

angular momentum of an electron in an 

atom. 
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 BPHCT–133 

foKku Lukrd (lkekU;)  

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

l=kar ijh{kk  

twu] 2026 

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

vkSj pqEcdRo 

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) ;fn   2 2ˆ ˆ ˆA = 2yzi xyj x z k  rFkk  = 2x2yz3 

rks  A    dk eku fu/kkZfjr dhft,A 

 ([k) oØ 
ˆ ˆ( ) cos sinr t ti t j   ij 


 0

2
t  ds 

fy, lfn'k {ks=  ˆ ˆF( , )x y yi xj  dk js[kk 

lekdy ifjdfYkr dhft,A 

 (x) fo|r~ {ks= E  = 1 ˆ200NC i  ds Øe'k% xy, xz 

vkSj yz leryksa esa fLFkr {ks=Qy 2.0 m2
 okys 

i`"Bksa ls gksdj tkus okys oS|qr~ vfHkokg ifjdfYkr 

dhft,A 
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 (?k) f=T;k 0.50 m okys ,d yEcs vpkyd Bksl csyu 

ij ,dleku vk;ru vkos'k ?kuRo + 5 C m–3
 

okyk /kukRed vkos'k ekStwn gSA csyu ds v{k ls 

0.40 m dh nwjh ij fo|qr~ {ks= dk ifjek.k Kkr 

dhft,A 

 (³) ,d bXuh'ku dqaMyh (tks nks dqaMfy;ksa ls cuh gksrh 

gS) esa 3.0 A /kkjk izokfgr gksrh gS vkSj  

og LikdZ Iyx dks 24 kV fo|qr~ okgd cy iznku 

djrh gSA ;fn gj 0.10 ms ij nksuksa dqaMfy;ksa esa 

izokfgr /kkjk dks jksdk tk,] rks vU;ksU; izsjdRo D;k 

gksxk \ 

 (p) lekUrj IysV la/kkfj= dh IysVksa dk {ks=Qy  

5  10–4 m2 gS vkSj muds chp dh nwjh 10–3 m 
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gSA IysVksa ij 100 V dh oksYVrk yxkbZ tkrh gSA ;fn 

la/kkfj= dh IysVksa ds chp MkbysfDVªd fu;rkad  

5.0 okyk MkbysfDVªd inkFkZ j[kk tk,] rks la/kkfj= 

dh /kkfjrk ifjdfYkr dhft,A 

 (N) ,d VksjkWbM esa 5000 Qsjs gSa vkSj mlesa 10 A /kkjk 

izokfgr gksrh gSA VksjkWbM ds Hkhrj ,d ,sls fcUnq ij 

pqEcdh; {ks= dk eku ifjdfYkr dhft,] tks blds 

dsUnz ls 10 cm dh nwjh ij fLFkr gSA 

 (t) fuokZr esa lapfjr ,d fo|qr~ pqEcdh; rjax dk 

fo|qr~ {ks= gS % 

   Ex = 0, Ey = 0, Ez = (2.0 Vm–1) sin (x – 108t)  
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  tgk¡ t lsd.M esa vkSj x, ehVj esa gSA fn;k gS fd  

c = 3.0  108 ms–1A rjax ls lEc¼ pqEcdh; 

{ks= dk ifjek.k D;k gS \ 

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

 (d) ,d lksysukWbM dk O;kl 0.80 m gS vkSj yEckbZ 

2.0 m gSA mlds dsUnz ij pqEcdh; {ks= 0.4 T gSA 

lksysukWbM ds pqEcdh; {ks= esa lafpr ÅtkZ Kkr 

dhft,A 

 ([k) O;kl R okys ,d yEcs] lh/ks rkj esa ,dleku :i 

ls forfjr 10 A /kkjk izokfgr gks jgh gSA rkj ds 

v{k ls fdruh nwjh ij B  dk ifjek.k vf/kdre 

gksxk \ vius mÙkj dh iqf"V dhft,A 
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 (x) ,d lery fo|qr~ pqEcdh; rjax ftldk fo|qr~  

{ks= 
1 ˆE = (100 Vm ) cos(6 )z x t    gS] ,d 

MkbysfDVªd ek/;e esa ftlds fy,  = 0 vkSj  

 = 40 gS] lapfjr gksrh gSA ek/;e esa rjax dh 

pky D;k gS \ rjax dk rjaxnS?;Z vkSj vko`fÙk Kkr 

dhft,A ek/;e dk viorZukad vkSj MkbysfDVªd 

fLFkjkad D;k gS \ 

 (?k) ,d lekUrj IysV la/kkfj= dh IysVksa dk {ks=Qy  

1.0 cm2 gS vkSj muds chp dh nwjh 0.5  10–4 m 

gSA la/kkfj= dh /kkfjrk ifjdfYir dhft,A ;fn 

la/kkfj= dks 2.0V oksYVrk okyh cSVjh ls tksM+k tk,] 

rks mlesa lafpr ÅtkZ ifjdfYkr dhft,A 
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 (³) ,d vuUr ,dleku vkos'k ds dkj.k fo|qr~ {ks= dk 

O;atd O;qRiUu dhft,A 

 (p) fl¼ dhft, fd cUn iFk ij fo|qr~ {ks= E  ds js[kk 

lekdy dk eku 'kwU; gksrk gSA 

 (N) fl¼ dhft, fd fdlh Hkh lao`r dUVwj C ds 

vuqfn'k js[kk lekdy   ( )yzdx xzdy xydz  

'kwU; gSA 

 (t) ,d vfn'k ds {ks= V ds fy, fl¼  

dhft, fd    V 3V Vr r     , tgk¡ 

ˆ ˆ ˆr xi yj zk   A  
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3- fdlh ,d Hkkx dk mÙkj nhft, % 10=10 

 (d) ,dleku :i ls vkosf'kr xksyh; dks'k ds vUnj ds 

fdlh fcUnq ij fo|qr~&foHko fu/kkZfjr dhft,A 

 ([k) ijek.kq ds pqEcdh; f}/kzqo vk?kw.kZ vkSj blds 

bysDVªkWu ds d{kh; dks.kh; laosx ds chp lEcU/k 

LFkkfir dhft,A 

× × × × × 

 

 

 

 

 

 


