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/kkjk dk pqEcdh; çHkko rFkk vkos'k@/kkjk ij pqEcdh; cy 
(MAGNETIC EFFECT OF CURRENT AND MAGNETIC FORCE ON CHARGE/CURRENT)

———————————————————————————————————  

1. pqEcd : 

 nks oLrq,a mnklhu ¼fo|qr :i ls½ gksrs gq, Hkh izcyrk ls vkdf"kZr ;k izfrdf"kZr gks ldrh gS] ;fn os ,d fo'ks"k xq.k 

j[krh gSA ;g xq.k pqEcdRo dgk tkrk gSA og cy ftlds dkj.k ;g oLrq,sa vkd"kZ.k vFkok çfrd"kZ.k çnf'kZr djrh 

gS] pqEcdh; cy dgykrk gSA os oLrq,a pqEcd dgykrh gSA blds ckn ge ns[ksaxs fd ;g ijek.kqvksa esa izokfgr /kkjkvksa 

ds dkj.k gSA pqEcd fofHkUu vkd̀fr;ksa esa ik;h tkrh gSA fofHkUu iz;ksxkRed mn~n';ksa esa NM+ pqEcd vf/kdre mi;ksx 

dh tkrh gSA ,d NM+ pqEcd fp=k esa n'kkZ;s vuqlkj e/; ls yVdk;h tkrh gSA ;g {kSfrt ry esa ?kweus ds fy, 

Lora=k gSA ;g lkE;koLFkk esa lnSo ,d fuf'pr fn'kk esa vk tkrh gSA  

 
 pqEcd dk ,d fljk (A) yxHkx mÙkj dh vksj funsZf'kr jgrk gS o nwljk fljk (B) yxHkx nf{k.k dh vksj jgrk gSA 

i`Foh ij lHkh LFkkuksa ij ;g izsf{kr gksrk gSA bl dkj.k ls tks fljk mÙkj fn'kk dh vksj gksrk gS og mÙkjh /kqzo 

dgykrk gS o nwljk fljk tks nf{k.k fn'kk dh vksj jgrk gS nf{k.kh /kqo dgykrk gSA os pqEcd ij ‘N’ o ‘S’ ds :i esa 

fpfUgr gksrs gSa ;g xq.k i`Foh ij fdlh Hkh LFkku ij mÙkj ;k nf{k.k fn'kk dk irk yxkus ds fy, mi;ksx fd;k tk 

ldrk gS rFkk vizR;{k :i ls iwoZ o if'pe dk Hkh] ;fn os fdlh vU; fof/k ls ugha Kkr gksrsA ¼tSls lw;ksZn; o 

lw;kZLr½A ;g fof/k tgktksa o foekuksa esa ukfodksa }kjk mi;ksx dh tkrh gSA fn'kk,a fp=k esa n'kkZ;sa vuqlkj gSA lHkh 

fn'kk,a E, W, N, S {kSfrt ry esa gSaA pqEcd] i`Foh ds pqEcdh; {ks=k ds dkj.k ?kwerh gS ftlds ckjs esa ge blh ikB esa 

vkxs i<+saxsA   
 

uhps 

Åij 

 
 

1.1 /kzqo izkcY;] pqEcdh; f}/kzqo o pqEcdh; f}/kzqo vk?kw.kZ 

 ,d pqEcd lnSo ‘N’ o ‘S’ j[krh gSA nks pqEcdksa ds leku /kzqo ,d nwljs dks izfrdf"kZr djrs gSa o nks pqEcdksa ds 

foijhr /kzqo ,d nwljs dks vkdf"kZr djrs gSA os fØ;k&çfrfØ;k ;qXe cukrs gSA  

 

N S

F

N S

F

(i)  

 

S N 

F 

N S 

F

(ii)    
 ,d gh pqEcd ds /kzqo vkd"kZ.k ds dkj.k ,d nwljs ls ugha feyrs gSA pqEcd dks e/; ls dkVdj ge nks foyfxr /kzqo 

izkIr ugha dj ldrs gSA nwljk fljk foijhr izd̀fr dk cu tkrk gSA blfy, ‘N’ o ‘S’ lnSo ,d lkFk fo|eku jgrs 

gSA  

 N S

CA B

  
N S

CA

   
N S

BC
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  ;g +ve ;k –ve /kzqo gksrs gSaA mÙkjh /kzqo /kukRed /kzqo ¼;k /kukRed pqEcdh; vkos'k½ dh rjg ekuk tkrk gS ,oa 

nf{k.kh /kzqo _.kkRed /kzqo (;k –ve pqEcdh; vkos'k) dh rjg ekuk tkrk gSA os ek=kkRed :i ls /kzqo izkcY; Øe'k%  

+m o –m ls iznf'kZr fd;s tkrs gSA (tSls fd ge fLFkj oS|qfrdh esa vkos'kksa dks +q o –q ysrs gSa) /kzqo izkcY; vfn'k 

jkf'k gS o /kzqo dh lkeF;Z dks iznf'kZr djrk gS vkSj bl izdkj pqEcd dh HkhA ,d pqEcd f}/kzqo dh rjg ekuh tkrh 

gS D;ksafd blesa lnSo nks foijhr /kzqo gksrs gSA 

 (fo|qr f}/kzqo dh rjg tSls –q o +q foijhr vkos'k gksrs gS) ;g pqEcdh; f}/kzqo dgykrk gSA blesa pqEcdh; f}/kzqo 

vk?kw.kZ gksrk gSA ;g M  ls iznf'kZr fd;k tkrk gSA ;g lfn'k jkf'k gSA bldh fn'kk –m ls +m dh vksj vFkkZr~ ‘S’ ls 

‘N’ dh vksj gksrh gSA 

N S

m

–m +m
g

 

 M = m.m ;gka m = pqEcd dh pqEcdh; yEckbZ m tks g (pqEcd dh T;kferh; yEckbZ = fljs ls fljs dh nwjh) ls 

FkksM+h de gksrh gSA ‘N’ o ‘S’ pqEcd ds Bhd fljksa ij fLFkr ugha gksrsA x.kuk dh ljyrk ds fy, ge m = g eku 

ysrs gSA [okLro esa m/g  ~ 0.84] m o M dh bdkb;ka ckn esa crkbZ tk,axhA 

1.2 pqEcdh; {ks=k o pqEcdh; {ks=k dh rhozrk  

 ,d pqEcdh; /kzqo ds vkl&ikl og {ks=k ftlesa blds izHkko ds dkj.k nwljk /kzqo cy vuqHko djrk gSA ;g fo'ks"k 

izHkko pqEcdh; {ks=k dgykrk gS rFkk ;g cy pqEcdh; cy dgykrk gSA ;g {ks=k xq.kkRed :i ls **pqEcdh; {ks=k dh 

rhozrk** ;k ^^pqEcdh; izsj.k** ;k ^^pqEcdh; ¶yDl ?kuRo** }kjk iznf'kZr fd;k tkrk gSA ;g B  }kjk iznf'kZr fd;k 

tkrk gSA ;g lfn'k jkf'k gSA  

 B  dh ifjHkk"kk :  

 bdkbZ /kzqo izkcY; ds mÙkjh /kzqo }kjk fdlh fcUnq ij vU; /kzqoksa ¼lzksr½ ds dkj.k vuqHko fd;k x;k pqEcdh; cy] ml 

fcUnq ij L=kksr ds dkj.k pqEcdh; {ks=k dh rhozrk dgykrh gSA  

 xf.krh; :i ls, 
F

B
m

  

 ;gka F  = /kzqo izkcY; m ds /kzqo ij pqEcdh; cy gSA  m, +ve ;k –ve o fdlh Hkh eku dk gks ldrk gSA  

 B  dh S.I. bdkbZ Vslyk ;k oscj / eh-2 (;k T o Wb/m2).  

 ge F mB  Hkh fy[k ldrs gSA bl fn'kk ds vuqlkj +ve /kzqo (mÙkjh /kzqo) {ks=k dh fn'kk esa gksxk o –ve /kzqo (nf{k.k 

/kzqo) B  dh foijhr fn'kk esa gksxkA 

 

F N N 

B rFkk 

F S 

B 

 

 L=kksrksa ds }kjk mRiUu {ks=k ijh{k.k /kzqo ¼blds eku o fpUg½ ij fuHkZj ugha djrkA  

(a) fofHkUu L=kksrksa ds dkj.kB   

  (i) ,dy /kzqo ds dkj.k : (fLFkj oS|qfrdh esa fcUnq vkos'k dh rjg) 

    
r

m
  |B  | = 0

2

m

4 r

 
  

 ;g ifjek.k gSA  

   mÙkjh /kzqo o nf{k.kh /kzqo ds dkj.k B dh fn'kk n'kkZ;s vuqlkj gSA  
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B

BB

B

N

  

S

 

   lfn'k :i esa 0

3

m
B r

4 r

 
   

 

   ;gka m fpUg ds lkFk gS rFkk r  = /kzqo ds lkis{k ijh{k.k fcUnq dk fLFkfr lfn'kA 
 

 (ii) NM+ pqEcd ds dkj.k : (fLFkj oS|qfrdh esa fo|qr f}/kzqo dh rjg½ ‘N’ o ‘S’ lnSo lkFk&lkFk pqEcd ds :i esa 

fo|eku gksrs gS] Lora=k :i ls dHkh ugha ik;s tkrs gSA  

 

S N 

A 
B res 

B res 

r

B 

+m–m

fuj{k js[kk

2a r 
v{k

 

  A ij (v{k ij) = 0

4

 
   3

2M

r
     a << r ds fy, 

  B ij (fuj{k ij) = – 0

4

 
   3

M

r
   a << r  ds fy, 

  fdlh Hkh fcUnq ij :    

    0
r 3

Mcos
B 2

4 r

  
   

   

    0
n 3

Msin
B

4 r

  
   

   

    Bres = 0M

4




21 3cos    

    tan  = n

r

B tan

B 2


  

Bres





Bn Br

S N  

1.3  NM+ pqEcd dh pqEcdh; cy js[kk,a : 
 

S N 
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Example 1.  pqEcdh; f}/kzqo vk?kw.kZ M2 dh NksVh pqEcd ij nwljh pqEcdh; f}/kzqo vk?kw.kZ M1 dh NksVh pqEcd ds dkj.k 

pqEcdh; cy Kkr djksA  
S N

M1

SN

r

M2

 
Solution :  pqEcdh; cy Kkr djus ds fy, ge pqEcd ds dkj.k ‘B’ dk lw=k mi;ksx djsaxsA M2 ds fy, ge m o –m 

dks ‘N’ o ‘S’ dh /kzqo izkcY; ekurs gSA M2 dh yEckbZ 2a gSA B1 o B2, M1 ds dkj.k Øe'k% +m o –m ij 

pqEcdh; {ks=k dh rhozrk gSA os n'kkZ;s vuqlkj pqEcdh; cy F1 o F2 vuqHko djrs gSA  

   F1 = 2 0 1

3

M
m

4 (r a)

 
   

 rFkk 0 1
2 3

m
F 2 m

4 (r a)

 
    

 

–m+m

2ar–a

r+a  
   

    Fres = F1 – F2 = 2 0

4

 
  

  m1m
3 3

1 1

(r a) (r a)

    
          

=

3 3

0 1

3

m m a a
2 1 1

4 r rr

                       
 

   f}in foLrkj dk mi;ksx djrs gq, vkSj mPp ?kkrksa ds inksa dks ux.; ekurs gq, ge izkIr djrs gSaA  

   Fres = 2 0

4

 
  

1

3

m m

r

3a 3a
1 1

r r

     
  

   = 2 0 1

3

m m 6a

4 rr

 
  

= 0 1 2

4

m 3m
2

4 r

 
  

 = 0 1 2

4

m m
6

4 r

 
  

   

   Fres dh fn'kk nk;h vksj gSA  
 

Example 2.  ,d pqEcd 10 lseh yEckbZ dh gS o bldh /kzqo izkcY; 120 CGS bdkbZ gSA (/kzqo izkcY; dh 1 CGS bdkbZ  

=  0.1 A-m) pqEcdh; {ks=k B dk ifjek.k bldh v{k ij blls 20 cm nwj ,d fcUnq ij Kkr djksA 

Solution :  /kzqo izkcY; m = 120 CGS bdkbZ = 12A-m.  

   pqEcdh; yEckbZ gS 2 = 10 lseh- ;k  = 0.05 m. 

   pqEcd ls nwjh d = 20 cm = 0.2 m ij fLFkfr pqEcdh; {ks=k B gS &  

        B = 0

2 2 2

2Md

4 (d )


 

= 0

2 2 2

4m d

4 (d )


 

 

   = 7 T m
10

A

  
 
  2 2 2

4 (12A m) (0.05m) (0.2m)

[(0.2m) (0.05m) ]

   


= 3.4 × 10–5 T  

 

Example 3.  pqEcdh; vk?kw.kZ 1.2 A-m2 ds f}/kzqo ds dkj.k f}/kzqo v{k ls 60º dk dks.k cukrh gqbZ js[kk ij f}/kzqo ls 1m 

nwj fdlh fcUnq ij pqEcdh; vk?kw.kZ Kkr djksA  

Solution :  {ks=k dk ifjek.k gS   

   B = 20

3

M
1 3cos

4 r


 


 = 7 T m

10
A

  
 
 

 
2

3

1.2A m

1m

 21 3cos 60º  = 1.6 × 10–7 T 

   {ks=k dh fn'kk f=kT; js[kk ls  dks.k cukrh gS] tgk¡ & 

   tan  =
tan 3

2 2
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Example 4.  fp=k esa n'kkZ;s nks ,d leku pqEcdh; f}/kzqo a o b izR;sd dk pqEcdh; vk?kw.kZ M, d nwjh ij bl izdkj j[ks 

gS fd mudh v{k ,d nwljs ls yEcor~ gSA f}/kzqoksa ds e/; fcUnq P ij pqEcdh; {ks=k Kkr djksA  

          

S N

S

N

b

d

a

(a)  

S N

S

N

b

d

a

(b)

Bb

Ba

        
Solution :  fcUnq P f}/kzqo (a) dh v{k ij o f}/kzqo (b) dh fuj{k ij fLFkr gS a ds dkj.k P ij pqEcdh; {ks=k 

0
a 3

2M
B

4 (d/ 2)





,  a dh v{k ds vuqfn'k vkSj b ds dkj.k 0

b 3

M
B

4 (d/ 2)





,  b dh v{k ds lekUrj fp=k 

esa n'kkZ;s vuqlkj gSA blfy, P ij ifj.kkeh {ks=k gS & 

     2 2

a bB B B  = 0

3

M

4 (d/ 2)




 
2 21 2  = 0

3

2 5 M

d




 

   bl {ks=k dh fn'kk Ba ds lkFk  dks.k cukrh gS rkfd tan = Bb/Ba = 1/2. 
 

———————————————————————————————————  

1.4 pqEcd ,d ckg~; le:i pqEcdh; {ks=k esa  :  

 (fo|qr f}/kzqo dh rjg)       

 Fres = 0  (fdlh Hkh dks.k ds fy,) 

  = MB sin    



+mmB
B

–mmB
 

 *;gka  B  o M  ds e/; dks.k gSA  
 

 Note : (i)    bl izdkj dk;Z djrk gS fd ;g M  × B cukus dh dksf'k'k djrk gSA  

   (ii)  f}/kzqo ds izR;sd fcUnq ds lkis{k leku gS] bldh fLFkfrt ÅtkZ gS 

    U = – MB cos  = – M B  

     = 0º ij LFkk;h lkE;koLFkk gS             

     =  ij vLFkk;h lkE;koLFkk gS  

    vYi ‘’ ds fy, f}/kzqo  = 0º fLFkfr ds lkis{k SHM djrk gSA  

     = – MB sin  ;  

     = – MB sin     

    vYi  ds fy,] sin  _~    

      = –
MB 

  
  

    SHM dh dks.kh; vko`fr  = 
MB


= 

2

T


   T = 

MB


 

    ;gka    

    = cm ;fn f}/kzqo ?kw.kZu ds Lora=k gSA  

    = hinge ;fn f}/kzqo dhyfdr gSA  
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Example 5.  ,d NM+ pqEcd ftl dk pqEcdh; vk?kw.kZ 1.0 × 10–4 J/T ,d {kSfrt ry esa ?kw.kZu ds fy, Lora=k gSA bl 

LFkku ij ,d {kSfrt pqEcdh; {ks=k B = 4 × 10–5 T fo|eku gSA {ks=k ds lekUrj fdlh fn'kk ls {ks=k ls 60º 

dk dks.k cuk jgh fdlh fn'kk rd pqEcd dks /khjs&/khjs ?kqekus ds fy, fd;k x;k dk;Z Kkr djksA  

Solution :  ckg~; dkjd }kjk fd;k x;k dk;Z = fLFkfrt ÅtkZ esa ifjorZu 

   = (–MB cos2) – (–MB cos1)  

   = –MB (cos 60º – cos 0º) = 
1

2
MB =

1

2
 × (1.0 × 104 J/T) (4 × 10–5 T) = 0.2 J  

 

Example 6.  pqEcdh; f}/kzqo vk?kw.kZ M dh ,d pqEcd] izsj.k B ds ,d le:i pqEcdh; {ks=k 

esa fp=k esa n'kkZ;h fLFkfr ls NksM+h tkrh gSA Kkr djks  :  

   (i)  = 90º ij bldh xfrt ÅtkZ     

   (ii) xfr ds nkSjku bldh vf/kdre xfrt ÅtkZ 

   (iii) D;k ;g SHM djsxk ? ;k nksyu ;k vkorZ xfrA bldk vk;ke D;k gS \  

 

120º

B

 

Solution :  (i)   = 120º  o  = 90º  ij ÅtkZ laj{k.k dk mi;ksx djus ij 

    – MB cos 120º + 0 = – MB cos 90º + (K.E.) KE = 
MB

2
 Ans. 

   (ii)  K.E. vf/kdre gksxh tgka P.E. U;wure gSA  = 0º ij P.E. U;wure gSA  

    vc  = 120º o  = 0º ds e/; ÅtkZ laj{k.k 
    – mB cos 120º + 0 = –mB cos 0º + (KE)max  

    (KE)max = 
3

2
MB       Ans.  

     = 0º ij K.E. vf/kdre gS ;g cyk?kw.kZ fof/k }kjk Hkh fl) fd;k tk ldrk gSA  = 120º ls  = 0º rd 

cyk?kw.kZ lnSo f}/kzqo ij leku fn'kk esa dk;Z djrk gSA (;gka ;g nf{k.kkorZ gS) blfy, bldh K.E.,   = 0º 

rd c<+rh jgrh gSA blds ckn  viuh fn'kk cny ysrk gS o rc K.E. de gksuk çkjEHk djrh gSA 

      = 0º, M dk og vfHkfoU;kl gS tc K.E.  vf/kdre gSA 
 

   (iii) pwfd  vYi ugha gSA  

     xfr S.H.M. ugha cfYd nksyuh gS o vkorhZ vk;ke 120º gSA   
 

Example 7.  100 g nzO;eku dh ,d NM+ pqEcd dh yEckbZ 7.0 cm, pkSM+kbZ 1.0 cm o Å¡pkbZ 0.50 cm gSA ;g 25T ds 
{kSfrt pqEcdh; {ks=k esa j[ks nksyu pqEcdRo ekih esa ,d nksyu iwjk djus esa /2 le; ysrh gSA  

   (a) pqEcd dk pqEcdh; vk?kw.kZ Kkr djksA 
   (b) ;fn pqEcd blds 0.50 lseh- okys fdukjs dks {kSfrt j[krs gq, pqEcdRo ekih esa j[kh tk;s rks vkorZdky 

D;k gksxk \ 

Solution :  (a)  ?kw.kZu v{k ds lkis{k pqEcd dk tM+Ro vk?kw.kZ 

     =
m'

12
 (L2 + b2) = 

3100 10

12


 [(7 × 10–2)2 + (1 × 10–2)2] kg-m2. 

      = 
25

6
× 10–5 kg -m2. 

    ;gka, T = 2
MB


 ;k,  M =

2

2

4

BT

 
=

2 5 2

2
6 2

4 25 10 kg/m

6 (25 10 T) s
4





  


  
 = 27 A-m2. 

   (b) bl fLFkfr esa tM+Ro vk?kw.kZ gks tkrk gSA  

    ’ = 
m'

12
 (L2 + b2) tgka b’ = 0.5 cm. 
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    vkorZdky gksxk 

    T’ = 
'

MB


   .... (ii)  

    lehdj.k (i) ls Hkkx nsus ij 

    
T '

T
= 

'


= 

2 2

2 2

m'
(L b' )

12

m'
(L b )

12




=

2 2

2 2

(7cm) (0.5cm)

(7cm) (1.0cm)




= 0.992 

    ;k, T’ = 
0.992

2

 
s = 0.496 s. 

——————————————————————————————————— 
 

1.5 pqEcd ,d ckg~; vle:i pqEcdh; {ks=k esa : 

 vle:i pqEcdh; {ks=k esa cy rFkk cy vk?kw.kZ Kkr djus ds fy, cy rFkk cy vk?kw.kks± ds vyx&vyx eku Kkr 

djksA lh/ks fdlh lw=k dk mi;ksx ugha dj ldrsA   

 
Example 8.  M2 ds dkj.k M1 ij cyk?kw.kZ Kkr djksA  

N S

A M1

N

B
M2

S

r  
Solution :  M2 ds dkj.k] ‘S’ o ‘N’ ij M1 ds pqEcdh; {ks=k Øe'k% B1 o B2 gSA –m o +m ij cy F1 o F2 fp=k esa n'kkZ;s 

vuqlkj gSA f}/kzqo M1 ds dsUnz ds lkis{k cyk?kw.kZ gksxkA 

   = F1 a + F2a = (F1 + F2)a 

   = 0 02 2M M
m m a

4 (r a) 4 (r a)

   
       

   

    0

4




M2m 
3 3

1 1
a

r r

  
 

    a << r  

   = 0 2M m

4


 3

2
a

r
= 0 1 2

3

M M

4 r




 Ans. 

+m –m

2a F1

N S

F2B2

r

B1 S

N

M2

 



———————————————————————————————————  
2. /kkjk ¼o xfr'khy vkos'k½ ds pqEcdh; izHkko : 

 ;g vksjLVsM }kjk izsf{kr fd;k x;k fd /kkjkokgh rkj blds utnhd pqEcdh; {ks=k mRiUu djrk gSA ;g utnhdh {ks=k 
esa pqEcd j[kdj ijh{k.k fd;k tk ldrk gSA ;g dqN gypy ¼fo{ksi ;k ?kw.kZu½ n'kkZrh gSA ;g izs{k.k n'kkZrk gS fd 
/kkjk ;k xfr'khy] vkos'k pqEcdh; {ks=k mRiUu djrk gSA  

2.1  B  dh rU=k ij fuHkZjrk 
 (a) fdlh dh Hkh xfr lkis{k in gSA ,d vkos'k fdlh izs{kd O1 }kjk ns[kus ij fojke ij gks ldrk gS] vkSj fdlh 

nwljs izs{kd O2 ds lkis{k 1v  osx ls xfr'khy gS o izs{kd O3 ds lkis{k 2v  osx ls xfr'khy gks ldrk gS rks O1 ds 

lkis{k ml vkos'k ds dkj.k B  'kwU; gksxk] O2 ds lkis{k 1B  o O3 ds lkis{k ;g 2B  gksxkA (vFkkZr~ fHkUu gksxk)A 
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 (b) ,d /kkjkokgh rkj esa bysDVªkWu /kkjk ds foijhr fn'kk esa xfreku gksrs gS vkSj (/kkrq ds) +ve vk;u rkj ds lkis{k 

fLFkj gSA vc ;fn dksbZ izs{kd (O1) bysDVªksuksa dh fn'kk esa Vd osx ls pys rks bysDVªkWuksa dk osx 'kwU; gksxk o +ve 

vk;uksa dk osx O1 ds lkis{k uhps dh vksj Vd gksxkA +ve vk;uksa dk ?kuRo (n) mruk gh gksxk ftruk eqDr 

bysDVªkWuksa dk ?kuRo rFkk muds vkos'k dk ifjek.k leku gksxkA  



vd

rkj lrg 
ds lkis{k 
fojke ij gS

vd

O1

 

  blfy, O1 ds lkis{k bysDVªkWu 'kwU; pqEcdh; {ks=k mRiUu djsaxs o +ve vk;u leku B mRiUu djsaxsA blfy, 

/kkjkokgh rkj ds dkj.k B  mRiUu gksxkA blfy, /kkjkokgh rkj ds dkj.k B  funsZ'k rU=k ij fuHkZj ugha djrkA 

¼;g izs{kd ds fdlh Hkh osx ds fy, lR; gSA½ 

 (c) pqEcd ds dkj.k B   : 

  pqEcd }kjk mRiUu B  osx ij fuHkZj ugha djrkA blfy, ge dg ldrs gSa fd B  funsZ'k rU=k ij fuHkZj ugha 

djrkA  

2.2 fcUnq vkos'k ds dkj.k B  :             

 fp=k esa n'kkZ;k ,d vkosf'kr d.k ‘q’, v osx ls xfr'khy gSA fdlh le; ;g fLFkfr ‘A’ ij gSA vkos'k dh fLFkfr ds 

lkis{k fcUnq P dk fLFkfr lfn'k r  gS rks q ds dkj.k P ij B  gSA  

 B = 0

4

 
   2

qv sin

r


  ; ;gka  = v  o r ds e/; dks.k 

 B  = 0

4

 
   3

qv r

r


 ;  fpUg ds lkFk  

 B v  o B r  Hkh 

 B  dh fn'kk lfn'k xq.ku ds fu;eksa dk mi;ksx djds Kkr dh tkrh gSA 

 



v

A
r

P

q  

2.3 ck;ks&lkorZ dk fu;e (,d rkj ds dkj.k B ) 

 ;g ,d iz;ksxkRed fu;e gSA /kkjk ‘i’ ,d rkj esa izokfgr gksrh gS (rkj lh/kk ;k oØh; gks ldrk gS) rkj dh ‘d’ 

yEckbZ ds dkj.k ‘P’ ij pqEcdh; {ks=k gSA  

  dB  id   

   
2

1

r
  

  sin 

  dB  
2

id sin

r


   

 

           

P


d

i

r

 

  0

2

id sin
dB

4 r

  
   

      dB = 0

4

 
   3

id r

r


 

 ;gka r  = ijh{k.k fcUnq dk d  ds lkis{k fLFkfr lfn'k  

   = d  o r  ds e/; dks.k 

 ifj.kkeh B  = dB  

 bl ewy lw=k dk mi;ksx djrs gq, ge ,d yEcs rkj ds dkj.k  dk O;atd O;qRiUu dj ldrs gSA  
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 2.3.1  lh/ks rkj ds dkj.k B  : 

   lh/ks rkj ‘PQ’ ftlesa ‘i’ /kkjk izokfgr gS ds dkj.k A ij B  fuEu lw=k }kjk fn;k tkrk gSA  

   B = 0

4 r

 


 (sin 1 + sin 2)           

   (bldh O;qRifRr fo|ky; dh ekud ikB~; iqfLrdk ;k concept of physics,  HCV part-II esa ns[kh tk 
ldrh gSA) 

2

1
A

P

r
Q

i

 

   fn'kk : ‘PQ’ ds izR;sd vYika'k ds dkj.k A ij B  dh fn'kk vUnj dh vksj gSA blfy, ifj.kkeh Hkh vUnj dh 

vksj funsZf'kr gksxkA ;g  x  ls fu:fir gksrk gSA B  dh fn'kk fp=k esa n'kkZ;h xbZ gSA  

C ×
P

Q

D

×
× ×

× ×
×

× ×
 

   fcUnq ‘C’ rFkk ‘D’ ij B  = 0 (lksfp, dSls). 
   fp=k esa n'kkZbZ fLFkfr ds fy, 

   A ij B = 0i

4 r




 (sin 2 – sin1) ×         

2

1

i

A

r
 

 

   fn'kk ds fy, y?kq fof/k  : 

   fcUnq P ij lh/ks rkj ds dkj.k pqEcdh; {ks=k dh fn'kk nka;s gkFk ds vaxwBs ds fu;e esa FkksM+k lk ifjorZu 

djds Kkr dh tk ldrh gSA ;fn ge nk;sa gkFk ds vaxwBs dks /kkjk dh fn'kk ds vuqfn'k rku dj j[ksa  o 

vaxqfy;ksa dks fcUnq P ls xqtjrs gq, eksM+rs gSA P ij vaxqfy;ksa dh fn'kk ogka pqEcdh; {ks=k dh fn'kk crkrh gSA 
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i i

QP

 
   fo|qr {ks=k dh js[kkvksa dh rjg ge pqEcdh; {ks=k dh js[kk,sa Hkh [khap ldrs gSA fdlh Hkh fcUnq ij pqEcdh; 

{ks=k dh js[kk dh Li'kZT;k ml fcUnq ij pqEcdh; {ks=k dh fn'kk crkrh gSA ,d lh/ks rkj ds fy, {ks=k dh 

js[kk;sa ladsUnzh; o`Rr gSA ftudk dsUnz rkj ij gS o ry rkj ds yEcor~ gSA mijksDr ry ds lekUrj ryksa esa 

,slh vuUr js[kk,sa gksxhA 

i

 

 

Example 9.  fp=k esa ‘C’ ij ifj.kkeh pqEcdh; {ks=k Kkr djksA           

a

R

QP

S

i

C

a3  

Solution :  ;g Li"V gS fd lHkh rkjksa ds dkj.k ‘C’ ij ‘B’ dh fn'kk  (vUnj dh vksj gS rFkk) PQ o SR ds dkj.k  

C ij B leku gSA  

   QR rFkk PS ds dkj.k Hkh leku gS 

     Bres = 2(BPQ + BSP)  

   BPQ = 0i

a
4

2




  (sin 60º + sin 60º),  

   Bsp = 0i

3a
4

2




 (sin 30º + sin 30º) 

   Bres = 2 0 0 03 i i 4 i

2 a 2 a 3 3 a
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Example 10. fp=k esa ,d le:i rkj ls cuk oxkZdkj ywi iznf'kZr gSA oxZ ds dsUnz ij pqEcdh; {ks=k Kkr djks ;fn fcUnq 

D o B e/; ,d cSVjh fp=kkuqlkj tqM+h gqbZ gSA  

 
 

Solution :  /kkjk  D ij leku :i ls foHkkftr gSA rkj DA o DC ds dkj.k dsUnz ij pqEcdh; {ks=k cjkcj o fn'kk esa 

foijhr gSA bu nks {ks=kksa dk ifj.kkeh 'kwU; gksxkA blh izdkj rkj AB o CB ds dkj.k {ks=kksa dk ifj.kkeh 'kwU; 

gksxkA bl izdkj dsUnz ij dqy {ks=k 'kwU; gksxkA  

———————————————————————————————————  

 fo'ks"k fLFkfr : 

 (i)  ;fn rkj vuUr yEckbZ dk gS rks ‘P’ (fp=k esa) ij pqEcdh; {ks=k gS (1 = 2 = 90º o lh/ks rkj ds dkj.k ‘B’ ds 
lw=k dk mi;ksx djrs gq,) 

    0B
2 r

 



   B

r


               

  fofHkUu fcUnqvksa ij B  dh fn'kk fp=kkuqlkj gS pqEcdh; js[kk,sa ¼igys n'kkZ;s vuqlkj½ rkj ds pkjksa vkSj ladsUnzh 
o`Ùk gksxhA  

 

 (ii) ;fn rkj vuUr yEckbZ dk gS ijUrq ‘P’ fp=k esa n'kkZ;s vuqlkj gSA fofHkUu fcUnqvksa ij B  dh fn'kk fp=k esa n'kkZ;s 

vuqlkj gSA ‘P’ ij 

r

P



×

×

×

×

×

 rd

×

90º

 

   B = 0

4 r
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Example 11. iznf'kZr fp=k esa nks lekUrj yEcs rkj dkxt ds ry esa j[ks gSA mu ls /kkjk 2 o  izokfgr gSA fcUnq A, C, 

D tks rkj ds yEcor~ js[kk ij dkxt ds ry esa gSA nwfj;ka crkbZ xbZ gSA Kkr djksA  

C

a/2

a

1 2

2 
D

aa

A

 

   (i) A, C, D ij B   

   (ii) js[kk  A C D ij ml fcUnq dh fLFkfr tgka B  'kwU; gSA   

Solution :   (i)  ekuk fd (1) o (2) ds dkj.k B  Øe'k% 1B  o 2B  gS rks A ij 

    1B    o 2B ,     

    B1 = 0 2

2 a

 


 rFkk B2 = 0

2 2a

 


  

     Bres = B1 – B2 = 
3

4
0

a

 


       Ans.  

    C ij : 1B    gS rFkk 2B Hkh  gSA 

     Bres = B1 + B2 = 0 02

a a
2 2

2 2

   


 
= 06

2 a

 


= 03

a

 


    Ans. 

    D ij : 1B   o 2B   gS rFkk nksuksa ds ifjek.k leku gSA  

     Bres = 0      Ans. 

   (ii) mijksDr gy ls ;g Li"V gS fd] fcUnq D ij B = 0. 

 

Example 12. n'kkZ;s x;s fp=k esa nks yEcs rkj W1 o W2 izR;sd esa I /kkjk izokfgr gSA nksuksa vkil esa o z-v{k ds lekUrj 

gSA /kkjk dh fn'kk W1 esa ckgj dh vksj o  W2 esa vUnj dh vksj gSA 'P' o 'Q' ij B  Kkr djksA 

×
a a

w2



Q(a, a)

y

P

x


w1

3 a
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Solution :  ekuk W1 ds dkj.k B , 1B  gS o W2 ds dkj.k 2B  gS  

   rks leferrk ls 1 2B B = B       

60º 60º
B2B1

y

2929

60º 60º
a a 

 

   Bp = 2 B cos 60º = B= 0

2 2a

 


 = 0

4 a

 


  

    0
p

ˆB j
4 a

 



 Ans. 

   Q ds fy,       

   B1 = 0

2 5a

 


, B2 = 0

2 a

 


   tan  = 
3a 3

2a 2
  

   B = (B1 cos  ĵ  ) + (B2 – B1 sin ) î   sin  = 
3

5
 

    = 0

5 a

 


ĵ   + 0 03
ĵ

10 a2 3a

    
   

  cos  =
2

5
  

 

×



B2

B1


 

 

Example 13. n'kkZ;s x;s fp=k esa ‘w’ pkSM+kbZ dh ,d cM+h /kkrq dh 'khV gSa ftlls  /kkjk (bldh pkSM+kbZ ‘w' esa leku :i ls 

forfjr gS) izokfgr gSA  fcUnq ‘P’ tks 'khV ds ry esa gS ij pqEcdh; {ks=k Kkr djks   


P

w

a

 

Solution :  ‘P’ ij 'B' Kkr djus ds fy, 'khV dks vuUr yEckbZ ds cgqr ls rkjksa dk lewg 
eku ldrs gSA ’P’ ls x nwjh ij ‘dx’ pkSM+kbZ dk ,d yEck rkj ysaA blds dkj.k 
‘P’ ij pqEcdh; {ks=k ‘dB’ gSA  

   dB = 
0 dx

w

2 x

   
 


                               

   ,sls izR;sd rkj ds dkj.k  dh fn'kk vUnj dh vksj gSA  

     Bres =    ln Ans. 

 

P
x

dx
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———————————————————————————————————  

 2.3.2 o`Ùkkdkj rkj ds dkj.k B   

 (a) dsUnª ij : ywi ds izR;sd  d  vYika'k ds dkj.k 'c' ij B  vUnj dh vksj gSA (bl fLFkfr esa)  

   'c' ij resB    gSA  

  B = 0N

2R

 
,      

  N = ywi esa ?ksjksa dh la[;k 

      = 
2 R

;   = ywi dh yEckbZ 

  N fHkUu 
1 1 11

, ,
4 3 3

 
 
 

bR;kfn  ;k iw.kkZad gks ldrk gSA 

RC

 

  B  dh fn'kk : o`Ùkkdkj rkj ds dsUnz ij pq- {ks- dh fn'kk nk;as gkFk ds vaxwBs ds fu;e ls Kkr dh tk ldrh gSA 

;fn vaxqfy;ka /kkjk ds vuqfn'k eqM+h gqbZ gS] rks rkuk gqvk vaxwBk pqEcdh; {ks=k dh vksj gksxkA  
B

B

i

i

 
  fn'kk Kkr djus dk nwljk rjhdk] v{k ds vuqfn'k ywi ds vUnj ns[kuk gSA ;fn /kkjk okekorZ fn'kk esa g s rks 

pqEcdh; {ks=k izs{kd dh vksj gksxkA ;fn /kkjk dh fn'kk nf{k.kkorZ gS rks pqEcdh; {ks=k izs{kd ls nwj dh vksj gksxkA  

×

   
  v)Zo`Ùkkdkj ,oa ,d pkSFkkbZ o`Rr : 

B=
 0
4R

N=
1

2



×

   

 0
8R

N=
1

4



×

 
 (b) ywi dh v{k ij :     

  
2

0

2 2 3 / 2

N R
B

2(R x )

 



    

  N = ?ksjksa dh la[;k (iw.kkZad) 



x
B
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  fn'kk nk;sa gkFk ds vaxwBs ds fu;e ls Kkr dh tk ldrh gSA viuh vaxqfy;ksa dks /kkjk dh fn'kk esa eksM+s rks vaxwBk 

v{k ds fcUnqvksa ij B  dh fn'kk crkrk gSA  

  dksbZ fcUnq tks v{k ij ugha gS ij pqEcdh; {ks=k dh x.kuk djuk dfBu gSA ge fp=k esa ,d o`Ùkkdkj /kkjk ds 

dkj.k pqEcdh; {ks=k dh js[kkvksa ds ckjs esa xq.kkRed izn'kZu djrs gS] tks {ks=k ds ckjs esa dqN tkudkjh nsrk gSA  

 

 
 2.3.3 ,d ywi pqEcd ds :i esa : blds pqEcdh; {ks=k dk izdkj ,d NM+ pqEcd ds pqEcdh; {ks=k ls rqyuh; gSA  



B

II I

 S N

 

   pqEcd dh vksj ls ¼ftl vksj ls B ckgj fudyrk gS½ mÙkjh /kzqo dh rjg o  dh vksj ¼ft/kj ls B  vUnj 

tkrk gS½ ls nf{k.kh /kqo dh rjg dk;Z djrk gSA 

   ,d ywi ij nwljh pqEcd ;k ywi ds dkj.k cy dk v/;;u djds ;g lqfuf'pr fd;k tk ldrk gSA  



B

S N

S N
B

F

F ywi o pqEcd ,d 
nwljs dks vkdf"kZr 
djrs gSaA

 
 

S N S N

nksuksa ywi ,d 
nwljs dks vkdf"kZr 
djrs gSA

 
 

   Baxis = 
2 2

0 0

2 2 3 / 2 3

N R N R

2(R x ) 2x

   



 for x >> R  

         = 2 0

4

 
  

2

3

N R

x

  
 
 

   

   ;g pqEcd ds dkj.k Baxis ds leku gS = 2 0

3

m

4 x

 
  

 

   ywi dk pqEcdh; f}/kzqo vk?kw.kZ M = INR2  

   M = NA fdlh nwljh vkdf̀r ds ywi ds fy,  

   M dh bdkbZ Amp. m2.  
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   m (/kzqo izkcY;) dh bdkbZ gS Amp. m  { pqEcd esa M = m} 

   M NA  ,   

   A  = ywi ds vfHkyEc bdkbZ lfn'k 

   nk;sa gkFk ds fu;e ls Kkr fd;k tk ldrk gS tks v{k ij B  dh fn'kk Kkr djus ds fy, Hkh mi;ksx fd;k 

tkrk gSA ;g Hkh ywi ds S ls N dh vksj gksrk gSA  

M

N

S

  M

N

S

 
 

 2.3.4 ifjukfydk %  

   (i) ,d ifjukfydk esa] cgqr vf/kd la[;k esa o`Ùkkdkj ywiksa dks vpkyd csyu ij dl dj yisVk tkrk gSA 

¼csyu [kks[kyk ;k Bksl gks ldrk gSA½  

R



ifjukfydk
dh v{k

BB

 
   (ii)  rkjksa ds yisVus dh fn'kk blds v{k ds vuqfn'k le:i pqEcdh; {ks=k dh fn'kk dks crkrh gSA pqEcdh; 

{ks=k bldh v{k ds izR;sd fcUnq ij leku gksrk gSA  

   (iii)  v{k ij (izR;sd ?ksjs ,d nwljs ds cgqr fudV gksus pkfg,½  

    B = 0ni

2


 (cos 1 – cos 2)         

1

2 1

B

P
2

 

    tgk¡ n : ,dkad yEckbZ esa ?ksjksa dh la[;k 

    cos 1 = 1

2 2

1 R
 ;  

    cos  = 2

2 2

2 R
= – cos 2 

    B = 0ni

2

 1 2

2 2 2 2

1 2R R

 
 
   

= 0ni

2


 (cos 1 + cos ) 

Note :  fn'kk ds fy, nkfgus gkFk ds fu;e dk mi;ksx djsaA ¼;g ywi ds dkj.k fn'kk ds leku gh gksrk gSA½ 
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  O;qRifÙk : 
  'P' fcUnq ls 'x' nwjh ij ,d 'dx' vo;o ekurs gSaA (P fcUnq og fcUnq gS ftl ij ge pqEcdh; {ks=k dh x.kuk 

djuk pkgrs gSaA½ vo;o esa dqy ?ksjksa dh la[;k dn = ndx  tgk¡ n : ,dkad yEckbZ esa ?ksjksa dh la[;k gSA  

  dB = 
2

0

2 2 3 / 2

iR

2(R x )




 (ndx)  

  B = 
2

1

2

0

2 2 3 / 2

iR ndx
dB

2(R x )




  = 0 1 2

2 2 2 2

1 2

ni

2 R R

   
   

  

     = 0
1 2

ni
cos cos

2


       

dx

x

2
1

P



 

  (iv) ,d vkn'kZ ^^ifjukfydk ds fy,**  

   * vUnj dh rjQ ¼e/; fcUnq ij½ : 

    >> R ;k vuUr yEckbZ gksA  

   1  0  

   2   

   B = 0ni

2


 [1 – (–1)]  

   B = 0ni  

   Bksl csyu ds inkFkZ dh vkisf{kd ikjxE;rk ‘r’ gks rks B = 0rni  

   vfUre fljksa ij B = 0ni

2


  

  (v)  okLrfod rFkk vkn'kZ dq.Myh dh rqyuk : 

  (a) vkn'kZ dq.Myh                 okLrfod dq.Myh  

  

 

B = 0ni 

x 

B 

ifjukfydk dk dsUnz ¼dsUnz ls nwjh½

 0 ni/2 

fljs fljs 
 x

B

/2
x

/2       

 
Example 14. ,d 0.4 ehVj yEch rFkk 0.6 ehVj O;kl dh ifjukfydk esa irys rkjksa ds ,d rg okys 1000 Qsjs gSaA blesa 

5.0 × 10–3 ,sfEi;j dh /kkjk cg jgh gSA ifjukfydk dh v{k ij e/; esa rFkk fljksa ij pqEcdh; {ks=k dh 

rhozrk dh x.kuk dhft,A (fn;k gS 0 = 4 × 10–7 V s

A m




)  

Solution :  B = 
1

2
0ni [cos 1 – cos 2]    n = 

1000

0.4
 = 2500 izfr ehVj  

   i = 5 × 10–3 A. 

   (i) cos 1 = 
2 2

0.2

(0.3) (0.2)
 = 

0.2

0.13
  

    cos 2 =
0.2

0.13


   

   B =
1

2
×(4 ×  × 10–7) × 2500 × 5 × 10–3 2 0.2

0.13


=

510
T

13



    

 

 


2
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   (ii) fljksa ij cos1 = 
2 2

0.4

(0.3) (0.4)
 = 0.8   

    cos 2 = cos 90º = 0 

    B = 
1

2
 × (4 ×  × 10–7) × 2500 × 5 × 10–3 × 0.8 

     B = 2 × 10–6 Wb/m2 

 

90º
º

 

 

———————————————————————————————————  
2.4 ,sfEi;j dk ifjiFk fu;e : 

 fdlh Hkh vkÑfr ds can oØ ¼iFk½ dk jS[kh; lekdyu   


dB , bl oØ ¼iFk½ }kjk f?kjs gq, {ks=kQy ls ikfjr dqy 

/kkjk  dk 0 (eqDrkodk'k dh ikjxE;rk½ xquk gksrh gSA  

     0dB 


 

 

Note :  (a)  jS[kh; lekdyu iFk dh vkÑfr rFkk blds vUnj rkj dh fLFkfr ij fuHkZj ugha djrk gSA  

 (b) 0dB  


, bl dFku dk vFkZ ;g ugha gS fd iFk ds vuqfn'k izR;sd txg B 0  gSA bldk vFkZ dsoy ;g gS 

dh iFk ls izokfgr dqy /kkjk 'kwU; gSA  

 (c) /kkjk dk fpUg : /kkjk }kjk mRiUu B  dh fn'kk d  dh fn'kk ds leku gSA (vFkkZr~ B d  ;fn /kukRed gS rks 

/kkjk dh fn'kk /kukRed ysrs gSa½ rFkk /kkjk }kjk mRiUu B  dh fn'kk d  ds foijhr gS rks /kkjk dh fn'kk dks 

_.kkRed ysrs gSaA  

 

Example 15. fp=k esa iznf'kZr ywiksa L1, L2, L3  ds fy,   


dB  dk eku Kkr djksA d   dh fn'kk fp=k esa n'kkZ;h x;h gSA  

1 2

4
L1

3

L2

L3

 

Solution :  L1 ds fy,   


dB  = 0(1 – 2)  1 dks /kukRed ysrs gSa] D;ksafd Åij ls ns[kus ij 1 }kjk mRiUu pqEcdh; 

cy js[kk,sa okekorZ gksrh gSaA 2 }kjk mRiUu pqEcdh; cy js[kk,sa nf{k.kkorZ gksrh gSA Åij ls ns[kus ij d  

dh fn'kk nf{k.kkorZ gSA  

   L2  ds fy, : 0dB  


(1 – 2 + 4) 

   L3 ds fy, : 0dB  
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———————————————————————————————————  
mi;ksx :   

 2.4.1 vuUr /kkjkokgh rkjksa ds dkj.k pqEcdh; {ks=k Kkr djukA  

     

i

R
P

  

R

B

 

   B.S.L. ls ¼ck;ks lkoVZ fu;e ls½ B  o`Ùkkdkj js[kk,sa gSaA d  dks Hkh oÙ̀k dh Li'kZ js[kk ij ysrs gSaA  

     


dBdB    = 0º  so B  d = B 2R   ( B = fu;r)   

   vr% ,sfEi;j ds fu;e ls : 

   B 2R = 0      B = 0i

2 R




  

 2.4.2. vuUr yEckbZ dk /kkjkokgh [kks[kyk csyu : (/kkjk  bldh ifjf/k esa leku :i ls forfjr gS)  
   (i) r > R  ds fy,  
    leferk ls ,Eisjh;u ywi ,d o`Ùk gS 

      


dB  =  Bd    

      = 0  

    =
2 r

0

B d


     

      B = fu;r    B = 0

2 r

 


  

 

r 

R 

 

dksbZ /kkjk ugha gS 

 
   (ii) r < R  

      


BddB  = B(2r) = 0   B
vUnj

 = 0 

    xzkQ  

r=R

 0
2 R

B 1/r

r

B

 
 

 2.4.3 vuUr yEckbZ dk /kkjkokgh Bksl csyu :  

   ;g ekuuk gS fd /kkjk lEiw.kZ vuqizLFk dkV {ks=kQy esa ,d leku :i ls forjhr gSA  

R

 

   /kkjk ?kuRo   J =
2R
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  Case (I) : r  R  

r

 
  csyu ds vUnj ,sfEifj;u ywi ekuus ijA leferrk ls ;g o`Ùk gS ftldk dsUnz csyu dh v{k ij gS rFkk bldh 

v{k csyu dh v{k ds lEikrh gSA  

    


dBBddB = B . 2r = 2

0 2
r

R


 


        

  B = 0 0

2

r Jr

22 R

  



   B = 0J r

2

 
  

  Case (II) : r  R  

     


dBBddB = B . (2r) = 0 .   

   B = 0

2 r

 


 also  

  B 0

2 r

 


ˆ ˆ(J r)  =
2

0J R

2 r

 


  

  
2

0

2

R
B (J r )

2r


   

 

r
r = R

 

B
r2 r

B

B r

 

 

 

Example 16. lek{kh; dscy ftlds vkUrfjd rkj dh f=kT;k 'a' gSA ;g ,d cká dks'k ftldh vkUrfjd rFkk cká f=kT;k;sa 

Øe'k% b rFkk c gS ls f?kjk gqvk gSA vkUrfjd rkj esa fo|qr /kkjk i0 rFkk cká dks'k esa leku /kkjk leku fn'kk esa 

izokfgr gks jgh gS rks v{k ls x nwjh ij pqEcdh; {ks=k Kkr djks tgk¡ (a) x < a, (b) a < x < b (c) b < x < c 

rFkk (d) x > c gSA ;g ekuuk gS fd vkUrfjd rkj rFkk cká dks'k esa /kkjk ?kuRo le:i gSA  

Solution : 

   (a)    (b)    (c)    (d)  
   fp=k esa dscy dk vuqizLFk dkV iznf'kZr gSA x f=kT;k dk o`Ùk cukrs gSa] ftldk dsUnz dscy dh v{k ij gksrk 

gSA fp=k ds Hkkx a, b, c rFkk d iz'u ds pkj Hkkx gSA leferrk ls] o`Ùk ds izR;sd fcUnq ij pqEcdh; {ks=k dk 

ifjek.k leku rFkk o`Ùk ds Li'kZjs[kh; gksxkA vr% B dk ifjlapkj.k o`Ùk ds vuqfn'k gS,  

    x2BdB  


   

   fp=k ds izR;sd Hkkx esa  
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   (a)  Hkkx (b) esa o`Ùk ls ifjc) /kkjk i0 gS vr%  0

2

i

a
 . x2 = 20

2

i
x

a
. 

    ,sfEi;j ds fu;e ls  idB 0 


  

    B.2x = 
2

0 0

2

i x

a


 or, B = 0 0

2

i x

2 a




. fn'kk o`Ùk dh Li'kZ js[kk ds vuqfn'k gksxhA  

   (b)  Hkkx (b) esa o`Ùk ls ifjc) /kkjk i0 gS vr%  

    B 2x = 0 i0  ;k, B = 0 0i

2 x




. 

   (c)  cká dks'k dk vuqizLFk dkV {ks=k c2 – b2 gSA fp=k ds Hkkx 'c' esa cká dks'k dk vuqizLFk dkV {ks=k  

x2 – b2 gSA  

    vr% bl Hkkx ls izokfgr /kkjk 
2 2

0

2 2

i (x b )

(c b )




 gSA bl /kkjk dh fn'kk vkUrfjd rkj esa izokfgr /kkjk ds 

foifjr gksrh gSA vr% o`Ùk ls izokfgr dqy /kkjk gSA  

    i
dqy 

= i0 +
2 2

0

2 2

i (x b )

c b




  = 
2 2

0

2 2

i (c x )

c b




.  

    ,sfEi;j ds fu;e ls, 

    B 2x = 
2 2

0 0

2 2

i (c x )

c b

 


 ;k, B =
2 2

0 0

2 2

i (c x )

2 x(c b )

 
 

  

   (d) fp=k ds Hkkx 'd' esa o`Ùk ls izokfgr dqy /kkjk 2i0 gSA vr%  

    B 2x = 02i0   ;k, B = 0 0i

x




. 

Example 17. fp=kkuqlkj ,d cM+h /kkrq dh ifêdk dk vuqizLFk dkV {ks=k iznf'kZr gSA blds i`"B ds vuqfn'k /kkjk izokfgr 
gks jgh gSA 'dl' eksVkbZ dh ifêdk esa izokfgr /kkjk dl gSA tgk¡  ,d fu;rkad gS rks /kkrq dh ifêdk ls y nwjh 
ij fLFkr fcUnq P ij pqEcdh; {ks=k Kkr djksA  

P

x

 
Solution :  fp=kkuqlkj ifêdk dh nks ijrsa A rFkk C  fcUnq P fcUnq ls leku nwjh ij gSA ijr A ds dkj.k P ij 

pqEcdh; {ks=k B0, AP ds yEcor~ gSA ijr 'C' ds dkj.k P ij pqEcdh; {ks=k BC, CP ds yEcor~ gSA bu nksuksa 
pqEcdh; {ks=kksa dk ifj.kkeh eksVkbZ AC ls lekUrj gSA lEiw.kZ ifêdk ds dkj.k pqEcdh; {ks=k Hkh blh fn'kk esa 
gSA ekuk bl {ks=k dk ifjek.k 'B' gSA  

          

P

x

Ba

Bc
CA

Odl dl   

B

B P

x

x

  
   ifêdk ds nwljh vksj leku nwjh ij pqEcdh; {ks=k Hkh 'B' gS ijUrq foifjr fn'kk esa gSA fp=kkuqlkj vk;r ij 

,sfEi;j dk fu;e yxkus ij  

    2B = 0    ;k, B = 
1

2
0 . 

   ;g y ij fuHkZj ugha djrk  
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Example 18. fp=kkuqlkj rhu leku yEckbZ dh ifjukfydk,a P, Q rFkk R ,d nwljs ls tqM+h gqbZ gSA ;fn 'P' ds dsUnz ij 
pqEcdh; {ks=k 4.0 T gks rks Q ds dsUnz ij pqEcdh; {ks=k dk eku Kkr dfj;s \ ;g ekuuk gS fd fdlh 
ifjukfydk dk pqEcdh; {ks=k dsoy mlds vk;ru esa gh fufgr gSA  

Q

R

P

 
Solution :  pwafd lHkh ifjukfydk,sa leku gS vr% Q rFkk R esa /kkjk leku gksxh rFkk P esa izokfgr /kkjk dh vk/kh gksxhA 

ifjukfydk ds vUnj pqEcdh; {ks=k B = 0ni gksrk gSaA vr% Q rFkk R esa pqEcdh; {ks=k leku gksxk rFkk P esa 

fLFkr pqEcdh; {ks=k dk vk/kk gksxk bldk eku 2.0 T gksxkA  

———————————————————————————————————  

3.  xfr'khy vkos'k ij cy 

 tc ,d vkos'k q, B pqEcdh; {ks=k esa v  osx ls xfr djrk gS rks xfr'khy vkos'k }kjk vuqHko fd;k x;k pqEcdh; cy 
fuEu gksrk gS %  

  F q(v B)   q dk eku fpUg lfgr j[kuk gSA  

  v  : rkR{kf.kd osx  

  B  : ml fcUnq ij pqEcdh; {ks=k  

Note : (i) F v  rFkk F B   

  (ii)  F v    vr% pqEcdh; cy ds dkj.k vkosf'kr d.k ij 'kfDr 'kwU; gksrh gSA (bls fl) djus ds 

fy, 'kfDr dk lw=k P = F v  dk mi;ksx djrs gSa)  
  (iii) pqEcdh; cy }kjk fd;k x;k dk;Z 'kwU; gksrk gSA pqEcdh; cy vkosf'kr d.k dh pky ¼;k xfrt 

ÅtkZ½ c<+k ;k ?kVk ugha ldrkA ;g dsoy osx dh fn'kk dks ifjofrZr dj ldrk gSA  
  (iv) fojkekoLFkk esa fLFkr vkosf'kr d.k ij pqEcdh; cy 'kwU; gksrk gSA  

  (v) ;fn V || B  gks rks Hkh vkosf'kr d.k ij pqEcdh; cy 'kwU; gksrk gSA ;g ljy js[kk esa rHkh xfr djrk 

gS tc pqEcdh; cy dk;Zjr gksrk gSA  

 

Example 19. 5 mg nzO;eku okys q = +2C vkosf'kr d.k dk osx ˆ ˆ ˆv 2i 3j 4k    gSaA pqEcdh; {ks=k ˆ ˆB 3j 2k   ds 

dkj.k vkosf'kr d.k ij pqEcdh; cy rFkk bl {k.k bldk Roj.k Kkr dhft,A  v  rFkk B  Øe'k% m/s rFkk 
Wb/m2 esa gSA   

Solution :  F qv B   = 2 × 10–6 ( ˆ ˆ ˆ2i 3j 4k  ) × ˆ ˆ(3 j 2k)  = 2 × 10–6 [–6 î  + 4 ĵ  + 6 k̂ ] N   

   U;wVu ds fu;e ls 
F

a
m

  = 
6

6

2 10

5 10








ˆ ˆ ˆ( 6i 4j 6k)     

   = 0.8( ˆ ˆ ˆ3i 2j 3k   ) m/s2  
 

———————————————————————————————————  
3.1 pqEcdh; cy ds izHkko esa vkosf'kr d.k dh xfr  

 (i)  ;fn d.k eqDr fd;k tkrk gS vFkkZr v = 0 rks fm = 0 vr% d.k fojke esa jgsxk  

 (ii)  V || B  ;gk¡  = 0 ;k  = 180º  

   Fm = 0    a 0     V  = fu;r  
  vr% d.k ,d leku osx ls ljy js[kk esa xfr djsxk  
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 (iii)  izkjfEHkd osx u B  rFkk B  = ,d leku pqEcdh; {ks=k   

  ;gk¡ B, Z dh fn'kk esa gS vr% z dh fn'kk esa pqEcdh; cy 'kwU; 

gksxk  mF B    

  ;gk¡ z-fn'kk esa izkjfEHkd osx 'kwU; gSA  
  vr% d.k ges'kk xy ry esa xfr djsxkA   

  vr% osx lfn'k ges'kk B  ds yEcor~ gksrk gS] 
    Fm = quB = fu;r  

C
F

u B
x

y

 

   quB = 
2mu

R
  R = 

mu

qB
 = fu;r  

  d.k ,sls iFk ij xfr djrk gSA ftldh oØrk f=kT;k lHkh txg ,d leku gksrh gS] fdlh ry esa ,slk oØ òÙk gksrk gSA  
  vr% d.k dk iFk o`Ùkkdkj gksxk gSA   

   R = 
mu

qB
 = 

p

qB
 = 

2mk

qB
   

  ;gk¡ p = jS[kh; laosx ; k = xfrt ÅtkZ  

  vc v = R   =
qB

m
 = 

2

T


= 2f  

  vkorZ dky T = 2m/qB 

  vko`fÙk f = qB/2m 

 Note :  , f, T osx ij fuHkZj ugha djrsA  

 

Example 20. fdlh pqEcdh; {ks=k esa leku xfrt ÅtkZ okys d.k izksVkWu (p), -d.k rFkk M~;wVjkWu (D) o`Ùkkdkj iFkksa ij 

xfr'khy gS rks muds iFkksa dh f=kT;kvksa rFkk vkorZdkyksa dk vuqikr Kkr djksA (d.kksa ds e/; vU;ksU; cy 

dks ux.; ekuuk gSA) 

Solution :  R = 
2mK

qB
  

     Rp : R : RD = 
2mK 2.4mK 2.2mK

: :
qB 2qB qB

 = 1 : 1 : 2  

   T = 2m/qB  

     Tp : T : TD = 
2 m

qB


 : 

2 4m

2qB


 : 

2 2m

qB


 = 1 : 2 : 2  Ans. 

 

Example 21. fp=kkuqlkj m nzO;eku rFkk /kukRed vkos'k 'q' dk d.k le:i pqEcdh; {ks=k esa v osx ls izos'k djrk gSA PQ 

ds cka;h vksj pqEcdh; {ks=k ugha gSa rks fuEu Kkr dhft, &  

v

A

P

B


Q

 

   (i)  d.k fdruh nsj pqEcdh; {ks=k esa jgk,       

   (ii)  pqEcdh; {ks=k esa r; dh xbZ nwjh  
   (iii)  pqEcdh; {ks=k dk vkos'k  
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Solution :  d.k fp=k esa fn[kk;s x;s {ks=k esa xfr djsxk pki }kjk dsUnz ij cuk;k x;k dks.k = 2                

v

r

2

r

A

D

C
2r sin 





q.v

P

Q

× × × ×

×

×

×

×

×

×

×

×

×

×

×

×

×

×

×

×

y

x

 
   (i)  vkos'k fdruh nsj pqEcdh; {ks=k esa jgk   

    = 2  
qB

m
 t = 2  t =

2m

qB


 

   (ii) vkos'k }kjk pqEcdh; {ks=k esa r; dh xbZ nwjh = r(2) =
mv

qB
. 2    

   (iii)  vkosx = js[kh; laosx esa ifjorZu  

    = (–mv sin  î + mv cos  ĵ ) – (mv sin  î  + mv cos  ĵ ) = –2mv sin  î     
 

Example 22. fp=kkuqlkj ‘PQ’ ds cka;h vksj pqEcdh; {ks=k 'kwU; gS rFkk ‘PQ’ ds nka;h vksj le:i pqEcdh; {ks=k gS rks d.k 

fdruh nsj pqEcdh; {ks=k esa jgsxk\  

u

 B

P

Q  
Solution :  iFk v)Zo`Ùkkdkj gksxk vr% O;frr le; = T/2 = m/qB   

C

u

 
 

 

Example 23. 'd' pkSM+kbZ ds pqEcdh; {ks=k dh rhozrk ‘B’ gSA fp=kkuqlkj 'm' nzO;eku rFkk 'q' 

vkos'k dk d.k pqEcdh;  {ks=k ds yEcor~ izos'k djrk gSA rks pqEcdh; {ks=k esa 

d.k fdruh nsj jgsxk] ;fn  

   (i) d > 
mu

qB
    

   (ii) d < 
mu

qB
   

 

u

B

q,m

B=0
B=0

d  
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Solution :  (i)  d > 
mu

qB
 vFkkZr~ d > R 

     t = 
T

2
 = 

m

qB


          

C

u

d

R

 

   (ii) sin  = 
d

R
 

     = sin–1 
d

R

 
 
 

 

    t =     t =
m

qB
sin–1 d

R

 
 
 

   

C

u




C

 

Example 24. vkosf'kr d.k dh pky fdruh gksuh pkfg, ftlls ;g Åijh nhokj ij Vdjk;s ugha\ lhekUr osx dh fLFkfr 

esa d.k uhps dh IysV ij tgk¡ Vdjk;sxk ml fcUnq ds funsZ'kkad Kkr dfj;s\  

x x

xxx

x

q, m d

wall

(0, 0)

y

x

v B

 
Solution :  (i)  d.k dk iFk o`Ùkkdkj gksxk   

    d.k dk osx ftruk vf/kd gksxk mruh cM+h mlds iFk dh f=kT;k 

gksxhA 

    d.k ds u Vdjkus dh 'krZ R < d 

     
mv

qB
 < d   v < 

qBd

m
.  

 

v´

C3 C2 C1

R3

 

   (ii) lhekUr fLFkfr esa  v = 
qBd

m
    

    R = d   

      funsZ'kkad = (–2d, 0, 0)    

 

2d  
 

———————————————————————————————————  
3.2 lfiZykdkj iFk :  

 ;fn vkos'k dk osx pqEcdh; {ks=k ds yEcor~ ugha gS rks osx ds nks ?kVd dj ldrs gSaA v|| pqEcdh; {ks=k ds lekUrj 

rFkk vpqEcdh; {ks=k ds yEcor~] v|| ?kVd vifjofrZr jgrk gS D;ksafd cy blds qv B  yEcor~ gSA osx ds yEcor~ 

?kVd ds dkj.k d.k r = 
mv

qB
  f=kT;k ds o`Ùkkdkj iFk ij xfr djrk gSA bu nksuksa ds dkj.k ifj.kkeh iFk lfiZykdkj 

¼dq.Mfyuh½ gksrk gSA  
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 fo'ys"k.k :  
 ekuk fdlh d.k dk izkjfEHkd osx dkxt ds ry esa gS rFkk le:i rFkk fu;r pqEcdh; {ks=k Hkh dkxt ds ry esa gSA   

v

B

vsin

vcos
B 

A1

A2 A3 A4 A5

X

Pitch

 

 d.k fcUnq A1 ls xfr izkjEHk djrk gS rFkk ,d o`Ùkh; pDdj A2 ij iwjk djrk gSA rFkk 2nd pDdj A3 iwjk djrk gS 
rFkk blh izdkj vkxs ds iFk ij pyrk gSA  

 x-v{k] dq.Mfyuh fcUnqvksa  A1,A2,A3,..........dh Li'kZ js[kk gksrh gSA   
 ;g lHkh fcUnq x-v{k ij mifLFkr gSaA  
 nwjh A1A2 = A3A4 = ............... = v cos. T = pwM+h varjky (Pitch) 

 tgk¡  T = vkorZdky  
 ekuk d.k dh izkjfEHkd fLFkfr (0, 0, 0) rFkk v sin    +y  fn'kk esa gks rks  
  x fn'kk esa :  Fx = 0, ax = 0, vx = fu;rkad = v cos, x = (v cos)t 

 y-z ry esa :        

 fp=k esa Li"V gS fd  

   y = R sin, vy = v sin cos 

   z = –(R – R cos) 

   vz = v sin sin 

 dsUnz dh vksj Roj.k = (vsin)2/R = 2R 

   ay = – 2R sin, az = – 2R cos 

 fdlh Hkh le; : d.k dk fLFkfr lfn'k  

 (;k izkjfEHkd fLFkfr ds lkis{k bldk foLFkkiu)   



y

vsin vsin

c+z –z

  = t

 

  ˆ ˆ ˆr xi yj zk   , x, y, z igys ls Kkr gSA  

 osx  x y z
ˆ ˆ ˆv v i v j v k   , vx, vy, vz  igys ls Kkr gSA  

  x y z
ˆ ˆ ˆa a i a j a k   , ax, ay, az  igys ls Kkr gSA  

 f=kT;k q(v sin)B = 
2m(v sin )

R


      R = 

mv sin

qB


  ;    = 

v sin

R


 = 

qB

m
 = 

2

T


 = 2f. 

3.3 E & B  esa vkosf'kr d.k  

 tc ,d vkosf'kr d.k fo|qr {ks=k E  rFkk pqEcdh; {ks=k B  esa izos'k djrk gS rks d.k ij yxus okyk dqy cy fuEu 
lehdj.k }kjk fn;k tkrk gSA  

  F qE q(V B)     

 bl la;qDr cy dks ykWjsUt dk cy dgrs gSaA    E B v  

  E || B || v  

 mijksDr fLFkfr esa d.k fcuk fopfyr gq, xqtj tk;sxk ysfdu fo|qr {ks=k dh otg ls bldk osx ifjofrZr gksxkA bl 
ij pqEcdh; {ks=k = 0    

 Case II : E || B  rFkk le:i gS   0, 180° (E  rFkk B  fu;r rFkk le:i gSA) 

 


V0

E, B+q

 x

z

y

V0

V  sin 0 

V  cos 0 
E, B

    

x

 

mailto:contact@resonance.ac.in
http://www.resonance.ac.in/reso/results/jee-main-2014.aspx


Magnetic effect of current and magnetic force on charge or current  
 

 

Reg. & Corp. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.) – 324005 

Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in 
ADVEM - 27 

Toll Free :  1800 258 5555  | CIN : U80302RJ2007PLC024029 
 

 x fn'kk esa : Fx = qE,  ax = 
qE

m
, vx = v0 cos  + axt, x = v0t + 

1

2
axt2    

 y-z ry esa : 

 qv0 sin  B = m(v0 sin )2 /R    

    R = 0mv sin

qB


,   = 0v sin

R


 = 

qB

m
 = 

2

T


 = 2f 

 r  = {(V0 cos )t + 
1

2
 
qE

m
t2} î + R sin t ĵ   + (R – R cos t) ˆ( k)    

 V  = 0

qE
V cos t

m

   
 

 î  + (V0 sin ) cos t ĵ   + V0 sin  sin t ˆ( k)   

 a  = 
qE

m
î  + 2 R[–sin  ĵ   – cos  k̂ ] 

R
C

z

y

 = t

v sin0 

 

 

Exampel 25. ,d yEcs lh/ks rkj esa i /kkjk izokfgr gks jgh gSA m nzO;eku rFkk q vkos'k ds d.k dks rkj dh rjQ x0 nwjh 

ls v pky ls fp=kkuqlkj iz{ksfir fd;k tkrk gS rks d.k rFkk rkj ds chp dh U;wure nwjh Kkr djks\  

 
Solution :  fp=kkuqlkj ekuk d.k P fcUnq ij gSA rkj dks Y-v{k rFkk P fcUnq ls rkj ij yEc Mkyus ij izkIr fcUnq dks 

ewy fcUnq ysrs gSaA OP js[kk dks X-v{k ij ekurs gSaA vr% OP = x0  gSA rkj ds nkfguh vksj fdlh Hkh fcUnq 

ij pqEcdh; {ks=k B /kukRed  Z-v{k ds vuqfn'k gksrk gSA d.k ij pqEcdh; cy X–Y ry esa gS rFkk bldh 

pky vifjofrZr jgrh gSA pwafd pqEcdh; {ks=k le:i ugha gSA vr% d.k o`Ùkh; iFk ds vuqfn'k xfr ugha 

djsxkA  

   t le; esa cy F qv B   = q( i vx + j vy) × 0i k̂
2 x

 
  

= – xjqv 0i

2 x




+ i qvy 0i

2 x




. 

   bl çdkj ax = xF

m
 = 0qi

2 m




 
yv

x
 =  yv

x
   ....(i)  

   tgk¡   = 0qi

2 m




. 

   vkSj,  ax = xdv

dt
= xdv

dx

dx

dt
 = x xv dv

dx
   ....(ii) 

   pwafd, vx
2 + vy

2 = v2, 

     vx dvx = – vy dvy.   ....(iii) 

   leh0 (i), (ii) rFkk (iii) ls, 

     
y y yv dv – v

dx x


  rks,   y–dvdx

x



  

   çkjEHk esa x = x0 rFkk vy = 0 rkj esa U;wure nwjh ij vx = 0 gS ftlesa vy = v gksxk 

   bl çdkj 
0

x v
y

x 0

dvdx

x –


      

   ;k,  ln 
0

x

x
=

v


  ;k, x = x0 ev/ = x0

0

2 mv

qie




. 
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Example 26. ,d bysDVªkWu dks ,sls {ks=k esa eqDr fd;k tkrk gSA tgk¡ le:i fo|qr {ks=k E rFkk le:i pqEcdh; {ks=k B 

Øe'k% _.kkRed Y-v{k rFkk _.kkRed Z-v{k ds vuqfn'k gSA tc bysDVªkWu dk osx igyh ckj pqEcdh; {ks=k 
ds yEcor~ gksrk gS rc bysDVªkWu dk Y-v{k ds vuqfn'k foLFkkiu fdruk gks tk;sxkA  

u

F
E

Y

B

x 
Solution :  fp=kkuqlkj ekuk iznf'kZr v{kksa dks ekuus ij nkfgus gkFk ds fu;e ls] fp=k esa Z-v{k dh fn'kk Åij dh vksj 

gksxhA vr% pqEcdh; {ks=k dh fn'kk uhps dh vksj gksxhA fdlh le;] bysDVªkWu dk osx fuEu izdkj fy[krs gSaA  

    x yu u i u j   

   fo|qr {ks=k rFkk pqEcdh; {ks=k Øe'k% fuEu gS  

    E Ej   rFkk B Bk      

   bysDVªkWu ds ?kVd  F e(E u B)    = y xeEj eB(u i u j)   

    Fx = euy B  rFkk Fy = e(E – uxB) 

   bysDVªkWu ds ?kVd  

    x
x y

du eB
a u

dt m
      ....(i) 

   rFkk y

y x

du e
a (E u B)

dt m
      ....(ii) 

   ge tkurs gSa,  
2

y

2

d u

dt
 = –

eB

m
xdu

dt
 = – 

eB

m
. 

eB

m
uy = – 2 uy  

   tgk¡   = 
eB

m
    ....(iii) 

   ;g lehdj.k ljy vkorZ xfr dh lehdj.k ds leku gS vr% , 

    uy = A sin (t + )    .....(iv) 

   rFkk, ydu

dt
 = A  cos (t + )   .....(v) 

   t = 0, ij     uy = 0   rFkk ydu

dt
= 

yF

dt
 = 

eE

m
. 

   (iv) dks (v) esa j[kus ij,   = 0 and A = 
eE

m
E

B
. vr%,   uy = 

E

B
 sin t.  

   tc uy = 0 gS rks bysDVªkWu dk iFk Y-v{k ds yEcor~ gksxkA ;g igyh ckj 't' le; ij gksxkA  

   tgk¡ sin t = 0 ;k, t =   ;k, t =



 =
m

eB


  

   uy = 
dy

dt
 = 

E

B
 sin t  ;   

y

0

E
dy sin t

B
   dt 

   y = 
E

B
 (1 – cos t)  ;    t = 




  ij 

   y = 
E 2E

(1 cos )
B B

  
 

 

   vr% Y-v{k ds vuqfn'k foLFkkiu gS -  

   
2

2E 2Em 2Em

B BeB eB
 


   Ans.   
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———————————————————————————————————  
3.4 /kkjkokgh rkj ij pqEcdh; cy : 

 ekuk ,d pkyd rkj esa i /kkjk izokfgr gks jgh gS rFkk ;g pqEcdh; {ks=k B  eas j[kk gSA fp=kkuqlkj rkj ij vYika'k  

d ekurs gSaA eqDr bysDVªkWu vd osx ls /kkjk dh foijhr fn'kk esa vuqxfer gksrs gSa rks /kkjk i rFkk vuqxeu osx vd ls 

laca/k fuEu gS -   

 
   i = jA = nevdA   ....(i)  

 ;gk¡ A rkj dk vuqizLFk dkV {ks=kQy gS rFkk 'n' ,dkad vk;ru esa eqDr bysDVªkWUl dh la[;k gSA izR;sd bysDVªkWu ij 

,d vkSlr ¼vkSlr D;ksa\½ pqEcdh; cy yxkrk gSA  

   df ev B    

 vYika'k d esa fLFkr eqDr bysDVªkWu dh la[;k nAdgSA vr% d yEckbZ ds rkj ij pqEcdh; cy gS -   

   ddF (nAd )( ev B)    

 ;fn ge d yEckbZ dks /kkjk ds vuqfn'k d  ls n'kkZ;sa rks  

   ddF nAev d B   

 lehdj.k (i) dk mi;ksx djus ij,  

   dF id B      

 id  jkf'k dks /kkjk vo;o dgrs gSaA  

   F dF id B   ifj.kkeh  = i d B    

 (  i rkj ds izR;sd fcUnq ij leku gSA) 

 ;fn B  le:i gS rks F i( d ) B  ifj.kkeh   

   F iL B ifj.kkeh  

 ;gk¡ L  = d  = rkj dh lfn'k yEckbZ = rkj ds vfUre fcUnqvksa dks tksM+us okyk lfn'k  

  

L




P Q

P
Q

 

 

Note : ;fn fdlh Hkh vkÑfr dk /kkjkokgh ywi ,d le:i pqEcdh; {ks=k B   esa j[k fn;k tk;s rks bl ij Fifj.kkeh
pqEcdh;

 = 0  gksxkA 

(L  = 0). 

3.5 pqEcdh; {ks=k dk fØ;k fcUnq :  

 le:i pqEcdh; {ks=k esa j[ks lh/ks /kkjkokgh rkj ij yxus okys cy dks ge rkj ds dsUnz ij yxus okyk cy eku 

ldrs gSaA   

,  B


/2



 
 ;g cy vk?kw.kZ dks Kkr djus ds fy, mi;ksxh gSA 
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Example 27. ,d rkj dks eksM+ dj leckgq f=kHkqt PQR cuk;k tkrk gS] bldh izR;sd Hkqtk 20 cm gS rFkk blesa 2.5 A 

dh /kkjk izokfgr gks jgh gSa ;g 2.0 T okys pqEcdh; {ks=k B esa j[kk gSA bldh fn'kk ywi ds ry ds yEcor~ 
vUnj dh vksj gS] rks f=kHkqt dh Hkqtkvksa ij yxus okys cy Kkr dfj;sA  

Solution :  ekuk pqEcdh; {ks=k rFkk /kkjk dh fn'kk fp=kkuqlkj gS rks PQ ij cy –  

   1F i B   

R

i
P Q

BF3

F2F1

 
   ;k, F1 = 2.5 A × 20 cm × 2.0 T = 1.0 N 

   lfn'k xq.kuQy ds fu;e ls F1, PQ ds yEcor~ gS rFkk bldh fn'kk f=kHkqt esa vanj dh vksj gSA blh izdkj 

QR rFkk RP ij cy 2F  rFkk 3F  Kkr dj ldrs gSaA nksuksa cyksa dk ifjek.k 1.0 N gSA nksuksa Øe'k% QR rFkk 

RP Hkqtk ds yEcor~ rFkk budh fn'kk f=kHkqt ds vanj dh vksj gSA rhuksa cy 1F , 2F  rFkk 3F  dk ifj.kkeh 

'kwU; gS vr% f=kHkqt ij dqy pqEcdh; cy 'kwU; gksxkA   
 

Example 28. fp=kkuqlkj nks yEch lekUrj /kkrq dh iVjh;ka {kSfrt :i ls j[kh gSA buds chp dh nwjh ygSA le:i 
pqEcdh; {ks=k B dh fn'kk m/okZ/kj Åij dh vksj gSA m nzO;eku dk rkj iVjh;ksa ij fQly ldrk gSA 
iVjh;ka ,d fu;r /kkjkokgh lzksr ls tqM+h gSA ;g lzksr ifjiFk esa i /kkjk izokfgr djrk gSA iVjh;ksa rFkk rkj 
ds chp ?k"kZ.k xq.kkad gSA   

 
   (a)  rkj dks iVjh;ksa ij fQlyus ls jksdus ds fy, U;wure ?k"kZ.k xq.kkad dk eku  fdruk gksxk\  
   (b)  ;fn  dk eku mijksDr Hkkx esa izkIr eku dk vk/kk gks rks rkj dh xfr dk o.kZu djks    

Solution :  (a)  pqEcdh; {ks=k ds dkj.k rkj ij yxus okyk  F iy B   ;k, F = iyB  

    fp=k esa bldh fn'kk nkfguh vksj gSA ;fn rkj iVfj;ksa ij fQlyrk ugha gS rks iVfj;ksa ij ?k"kZ.k cy dk 
eku F ds cjkcj gksuk pkfg,A 0 gks rks ?k"kZ.k cy 0 mg ds cjkcj gksxk vr%, 

    0 mg = iyB  ;k, 0 = 
iyB

mg
 

   (b)  ;fn ?k"kZ.k xq.kkad  = 0

2


 = 

iyB

2mg
, gks rks rkj nkfguh vksj fQlysxkA  

    iVfj;ksa }kjk ?k"kZ.k cy gS  f = mg = 
iyB

2
cka;h vksj   

    vr% ifj.kkeh cy iyB – 
iyB

2
 =

iyB

2
  nka;h vksj gSA  

    Roj.k = 
iyB

2m
 gksxkA rkj bl Roj.k ls nka;h vksj xfr djsxkA  
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Example 29. fp=kkuqlkj v)Zo`Ùkkdkj rkj le:i pqEcdh; {ks=k B  esa j[kk gS bldh fn'kk nkfguh vksj gSA bl ij ifj.kkeh 
pqEcdh; cy rFkk cy vk?kw.kZ Kkr djksA   

R

QP

B



 

Solution :  ;g rkj fuEu ds rqY; gS      


2R

B

 
      = 0,   Fifj.kkeh = 0    Ans. 

   fp=k esa rkj ds izR;sd Hkkx ij cy dh fn'kk  rFkk   }kjk iznf'kZr gSA leferrk ls ;gk¡ cy ds ;qXe 
curs gSaa tks cy;qXe dk fuekZ.k djrs gSaA  

QP



×

×

×
×

×  


 

x

y

 
    

/ 2

0
i(Rd )Bsin(90 ).2Rcos


       

    
2i R

B
2


    

2i R ˆB( j)
2


    Ans.  

Example 30. ywi ij ifj.kkeh pqEcdh; cy rFkk cy vk?kw.kZ Kkr djks\  

R

B



  

Solution :  F 0ifj.kkeh ,  (  ywi gS) rFkk 2 ˆi R B( j)     

   mijksDr fof/k dk mi;ksx djus ij  

 

Example 31. fp=k esa iznf'kZr ywi esa ‘C’, rFkk ‘P’ ij ifj.kkeh pqEcdh; {ks=k Kkr djks\ 


QP

 B 

C R  

Solution :  Fdqy  =  . 2R.B  

     rkj fuEu ds rqY; gS    

2R
P Q

 
   rkj ds izR;sd Hkkx ij cy ckgj dh vksj : c = 0   

dF dF

P R



 

   P fcUnq ij  P =
0

[i(Rd )Bsin90 ]Rsin


    = 2IBR2  Ans. 
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Example 32. fl) djks fd vuUr yEckbZ ds izR;sd rkj }kjk nwljs rkj dh ,dkad yEckbZ ij yxus okyk cy 012/2d 

gksrk gSA ;g Hkh fl) djks fd cy vkd"kZ.k izÑfr dk gSA  

1 2

d  
Solution :   

   

1 2

F2

X B1

 
   

   (i) ds dkj.k (2) ij B  = 0 1

2 d

 



 gS 

     blfy, rkj (2) dh 1 m yEckbZ ij cy = 0 1
2. .1

2 d

 



 cka;h vksj ¼vkd"kZ.k½ = 0 1 2

2 d

  


 (fl) gqvk) 

   blh izdkj nwljs rkj ij Hkh Kkr dj ldrs gSaA    
 

Note :    ,sfEi;j dh ifjHkk"kk ¼;g /kkjk dh ewyHkwr bdkbZ gS½  

  mijksDr lw=k dk iz;ksx djus ij 

  ;fn 1 = 2 = 1A, d = 1m gks rks F = 2 × 10–7 N 

   "tc nks yEcs /kkjkokgh rkj ,d nwljs ls 1m dh nwjh ij j[ks gksa rFkk nksuksa ,d nwljs dh 1 eh- dh yEckbZ ij  

2 × 10–7 N dk cy yxkrs gksa rks nksuksa rkjksa esa izokfgr /kkjk dk eku 1 ,Eih;j gksrk gSA" 

   mijksDr lw=k dk iz;ksx rc Hkh dj ldrs gSa tc ,d rkj vuUr yEckbZ dk gks rFkk nwljk lhfer yEckbZ dk gksA 

bl fLFkfr esa izR;sd rkj }kjk nwljs rkj dh ,dkad yEckbZ ij yxk;k x;k cy leku ugha gksxkA  

1 2 

P

Qd

 

  PQ dh ,dkad yEckbZ ij cy = 0 1 2

2 d

  


 (vkd"kZ.k)  

 (3) ;fn /kkjk dh fn'kk foijhr gks rks rkjksa ds e/; yxus okyk cy izfrd"kZ.k izÑfr dk gksrk gSA  

 

 

mailto:contact@resonance.ac.in
http://www.resonance.ac.in/reso/results/jee-main-2014.aspx


Magnetic effect of current and magnetic force on charge or current  
 

 

Reg. & Corp. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.) – 324005 

Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in 
ADVEM - 33 

Toll Free :  1800 258 5555  | CIN : U80302RJ2007PLC024029 
 

 

Example 33. rkj ds dkj.k ywi ‘PQRS’ ij yxus okyk pqEcdh; cy Kkr djksA   

Solution :   

   



a

a

a

Q

S

y

x

 

   Fres = 0 1 2

2 a

  


a ˆ( i) + 0 1 2 ˆa(i)
2 (2a)

  


 = 0 1 2 ˆ( i )
4

  



   

———————————————————————————————————  
4. vkosf'kr ywi (cU/k iFk) ij cyk?kw.kZ : 

 tc fdlh vkosf'kr dq.Myh dks leku pqEcdh; {ks=k esa j[kk tkrk gS] rks bl ij yxus okyk dqy cy ges'kk 'kwU; 

gksrk gSA ;|fi] blds fHkUu&fHkUu Hkkx] vyx&vyx fn'kkvksa ij cy vuqHko djsxs vr% ;g dq.Myh ,d cyk?kw.kZ 

vuqHko djsxh] tks fd dq.Myh ds foU;kl (orientation) vkSj v{k ds ?kw.kZu ij fuHkZj djrk gSA  

 blds fy;s] ge leku {ks=k B esa ,d vk;rkdkj dq.Myh ekurs gS] tks fd yEcor~ v{k PQ ds vuqfn'k ?kw.kZu djus dks 

eqDr gS vkSj pqEcdh; {ks=k] dq.Myh ds ry ds yEcor~ ls] dks.k  cukrk gS] tSlk dh fp=k 'A' esa fn;k x;k gSA  

 
 Hkqtk AB vkSj CD Øe'k% yEcor~ Åij vkSj uhps dh vksj B(NI) b cy vuqHko djsxhA bu nksuksa cyksa dk vkil esa 

dqy cy] 'kwU; gksxk vkSj cyk?kw.kZ Hkh 'kwU; gksxk (D;ksafd ;s ?kw.kZu v{k ds lkFk lajs[kh; gS) vr% bu cyksa dk dq.Myh 

dh xfr ij dksbZ izHkko ugh iM+sxkA 
 

 Hkqtk AC vkSj BD ij Øe'k% ist ds ckgj dh vksj vkSj ist ds vUnj dh vksj cy Øe'k% BINL gS] ftudk dqy cy 

'kwU; gksxk] ysfdu okekorZ fn'kk esa cyk?kw.kZ dk eku gksxk& 

   = F × Arm = BINL × (b sin) 

 i.e.  = BIA sin  tgk¡  A = NLb         ..........(i) 

 vc vkosf'kr dq.Myh dks f}/kqzo vk?kw.kZ M A   ds leku ekuus ij lehdj.k (i) dks lfn'k :i esa fy[kus ij  

  M B       [tgk¡ M A N An     .........(ii)] 

  ;g vko';d ifj.kke gS vkSj blls ;g Li"V gS fd : 

 (1) ;fn sin = U;wure = 0] eryc  = 0º vkSj  = 180º rc cyk?kw.kZ U;wure gksxkA eryc dq.Myh dk ry] 

pqEcdh; {ks=k ds yEcor gS vr% dq.Myh dk yEc] {ks=k ds lajs[kh; gSA 
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 (2)  tc sin = vf/kdre = 1,   = 90º rc cyk?kw.kZ vf/kdre gksxkA dq.Myh dk ry pqEcdh; {ks=k ds lekUrj 

gksxkA vr% dq.Myh dk yEc] {ks=k ds yEcor~ gksxkA  

 (3)  ijkoS|qr (Dielectric) vkSj {ks=k ds f}/kqzo vk?kw.kZ ds leku] vkosf'kr {ks=k dh fLFkfr esa  

   U = –M B  tgk¡   F = –
dU

dr
 

  rFkk W = MB(1 – cos) 

  {ks=k esa dq.Myh ds fHkUu&fHkUu foU;kl ds fy;s  U vkSj W ds eku fp=kkuqlj crk;s x;s gSA 

 
 (4)  midj.k tSls& fo|qr eksVj] xfreku dq.Myh] xSYosuksehVj vkSj Li'khZ xSyosuksehVj bR;kfn blh ckr ij fuHkZj 

djrs gS fd leku fo|qr {ks=k esa vkosf'kr dq.Myh] cyk?kw.kZ vuqHko djrh gSA 

 

Example 34.  /kkjk dk ,d ywi, 0 /kkjk okys yEcs lh/ks rkj ds {ks=k esa gSA ywi dk ry lh/ks rkj ds yEcor~ gS] ywi ij 

dk;Zjr cyk?kw.kZ dk eku Kkr djks\ 

2

a b



 

Solution :  d s  = (rd dr)   (vUnj dh vksj) 

   dM = (r d dr)  (vUnj dh vksj) 

   0 0B
2 r

 



  (nf{k.kkorZ Li'khZ;) 

   d = 0 0d dr
| dM B |

2

  
 


(dsUnz dh vksj) 

     = 
b

a
d cos




    = 0 0

2

 


b

a
cos d dr




       

   = 0 0(b a)sin   


 (cka;h rjQ) Ans.  
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Example 35. ,d o`Ùkkdkj dq.Myh dh f=kT;k R rFkk blesa /kkjk gS, ;g blds O;kl ls xqtjus okys fLFkj v{k ds lkis{k 
?kw.kZu dj ldrh gS] izkjEHk es bl izdkj j[kh gqbZ gS fd bldk ry] pqEcdh; {ks=k B ds vuqfn'k gSA dq.Myh 
;k ywi dh xfrt mtkZ D;k gksxh tc ;g 90° dks.k ls ?kwe tk,A (I dks fu;r ekurs gq,)  

  (A) R2B  (B) 
2

BR2 
  (C) 2R2B  (D) 2R

2

3
 

Answer : (A) 

Solution fLFkfrt ÅtkZ esa gkfu = xfrt ÅtkZ esa o`f}                      

   (–MB cos90°) – (–MBcos00) = KE 

Example 36. iznf'kZr fp=k esa m = 2kg æO;eku rFkk R = 0.5 m f=kT;k dh ,d pkyd oy; ?k"kZ.kjfgr {kSfrt ry ij 

fLFkr gS rFkk bl oy; dk ry Å/okZ/kj gS] oy; esa izokfgr /kkjk  = A
1


 gSA B = 12T dk ,d leku 

{kSfrt pqEcdh; {ks=k t = 0 ij pkyw fd;k tkrk gS oy; dk izkjfEHkd dks.kh; Roj.k  rad./sec2 esa 4x gS rc 
x gksxk : 

     
Answer : 3 

Solution : y-axis = Iy-axis    

  (I.r2) B = 1/2 mr2 
   = 12 rad/sec2 

       X = 3 
 

Example 37. ,d /kkjkokgh oy;] ftlesa çokfgr fu;r /kkjk 

2

Amp., f=kT;k 1m, nzO;eku 
3

2
kg o 10 Qsjs gS] blds Li'kZ 

js[kh; Å/oZ v{k ds ifjr% ?kw.kZu ds fy, LorU=k gSA blds ry ds vfHkyEcor~ 1 Vslyk dk le:i pqEcdh; 
{ks=k yxk;k x;kA n'kkZbZ fn'kk esa oy; dks fdruk U;wure dks.kh; osx (rad/sec. esa) fn;k tk,] ftlls ;g 
mlh fn'kk esa 270º dks.k ls ?kwe tk;sA viuk mÙkj jsfM;u@lSd.M ek=kd esa fudVre ,d vadh; eku esa 
O;Dr dhft,A   

         
Answer : 9 

Solution :  

  = 270º, igq¡pus ds fy, blh  = 180º ij fLFkfrt ÅtkZ vojks/k ikj djuk gksxk rFkk  = 180º ikj djus 
ds fy,  = 180º ij dks.kh; osx 0+ gksuk pkfg, 

  ki + Ui  = kf + Uy 

  22MR
2

3

2

1








+ (–Mi AB cos 0º) = 0 + (–NiAB cos180º) 

   = 80   9 rad/sec. 

mailto:contact@resonance.ac.in
http://www.resonance.ac.in/reso/results/jee-main-2014.aspx


Magnetic effect of current and magnetic force on charge or current  
 

 

Reg. & Corp. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.) – 324005 

Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in 
ADVEM - 36 

Toll Free :  1800 258 5555  | CIN : U80302RJ2007PLC024029 
 

———————————————————————————————————  

5. Hkw&pqEcdRo (Terrestrial magnetism) (i`Foh dk pqEcdRo) : 

5.1 izLrkouk (Introduction) : 

 i`Foh pqEcdhr gS] ;g fopkj lcls igys lksygoh lnh ds vUr MkW0 fofy;e 
fxYcVZ }kjk fn;k x;kA i`Foh ds pqEcdRo dh mRifÙk vHkh Hkh oSukfudksa ds e/; 
cgl dk fo"k; gS ijUrq bl ckr ij lHkh lger gS fd i`Foh pqEcdh; f}/kzqo 
dh rjg O;ogkj djrh gS tks fd i`Foh dh ?kw.kZu v{k ls ,d NksV s ls dks.k 
(11.5º) ij >qdk gqvk gSA rFkk bldk nf{k.kh /kzqo mÙkj dh vkSj bafxr gSA i`Foh 
ds pqEcdh; {ks=k dh cy js[kk;s fp=k esa iznf'kZr gS rFkk tks fd Hkwe/; js[kk ds 
ikl i`Foh dh lrg ds lekUrj gS vkSj /kzqoksa ds ikl yEcor~ gSA i`Foh ds 
pqEcdRo dks v/;;u djus gsrq fuEu ckrksa dk /;ku j[kuk pkfg;sA 

Meg. E
quator

SHS

NHS
North

South

S

N

 = 0

B  = B  

B  = 0H

I

V

 = 0

B  = 0 

B  = BH

V

I

M
a
g
. A

xis

Geog.

Axis

 (a) fdlh LFkku ij pqEcdh; ;kE;ksÙkj (magnetic meridian) ,d js[kk ugh gS ysfdu ;g ,d eqDr yVdh gqbZ 
pqEcd ds v{k ls ikfjr yEcor~ ry gSA eryc ;g ,d ry gS tks fd LFkku vkSj pqEcdh; v{k dks j[krk gSA 

 (b) fdlh LFkku ij HkkSxksfyd ;kE;ksÙkj (meridian) ,d yEcor~ ry  gksrk gs tks fd HkkSxksfyd mÙkj vkSj nf{k.k /kqzo 
dks feykus okyh js[kk ls xqtjrk gSA eryc ;g og ry gS tks fd LFkku vkSj i`Foh ds ?kw.kZu v{k dks (eryc 
HkkSxksfyd v{k) dks j[krk gSA 

 (c) pqEcdh; e/; js[kk] i`Foh dh lrg ij ,d cM+k o`Ùk gksrk gS] tks fd pqEcdh; v{k ds yEcor~ gksrk gSA pqEcdh; 
e/; js[kk tks fd nf{k.k Hkkjr ds f=kosUnze ls xqtjrh gS] i`Foh dks nks v)Zxksyks esa foHkkftr djrk gSA ìFoh ds 
pqEcdRo dk nf{k.kh /kqzork j[kus okyk v)Zxksyk] mÙkjhxksyk)Z (NHS) dgykrk gSA tcfd nwljk nf{k.kh 
v)Zxksyk)Z (SHS) dgykrk gSA  

 (d) i`Foh dk pqEcdh; {ks=k fu;r ugh gksrk gS rFkk ;g vfu;fer :i ls txg&txg i`Foh dh lrg ij cnyrk gS 
vkSj ;g fdlh fn;s x;s LFkku ij le; ds lkFk Hkh cnyrk gSA 

 

5.2 i`Foh ds pqEcdRo ds vo;o : 
 i`Foh dk pqEcdRo rhu Hkkxks esa] ftUgs i`Foh ds pqEcdRo ds vo;o dgrs gS] foHkkftr gS : 
 (a) ifjorZu ;k mrkj ;k fnd~ikr dksa.k (declination) : 

fdlh fn;s x;s LFkku ij HkkSxksfyd ;kE;ksÙkj vkSj 
pqEcdh; ;kE;ksÙkj ds e/; , fnd~ikr dksa.k  dgykrk gS 
vFkkZr~ fdlh fn;s x;s LFkku ij ;g HkkSxksfyd 
mÙkj&nf{k.k fn'kk vkSj pqEcdh; lqbZ }kjk n'kkZ;h fn'kk 
ds e/; dks.k gSA fdlh LFkku fnd~ikr dksa.k dks º E ;k 
º W ls crk;k tkrk gS] tks fd bl ckr ij fuHkZj gS fd 
lqbZ dk mÙkjh /kqzo HkkSxksfyd mÙkj&nf{k.k fn'kk ls nka;h 
rjQ iwoZ esa gS ;k cka;h rjQ (if'pe) esa gSA 

 
GM 

 

MM 

(A) 

 

 ºE  ºW 

E W

S 

N 

  

(B) 

fnd~ikr dksa.k 

 

  yUnu esa fnd~ikr dksa.k 10ºW gS eryc yUnu esa lqbZ dk mÙkjh /kqzo 10ºW fcUnw ij gS vFkkZr~ HkkSxksfyd mÙkjh /kqzo 

dks cka;h rjQ gSA 

 (b) >qdko ;k ueu dks.k ;k ufr dksa.k (dip angle)  : 
og dks.k tks iF̀oh ds pqEcdh; {ks=k dh ifj.kkeh 
rhozrk dh fn'kk] fdlh fn;s LFkku ds pqEcdh; 
;kE;ksÙkj esa {kSfrt js[kk ls cukrh gSA okLro esa ;g 
og dks.k gS tks Lora=krk iwoZd yVdh gq;h pqEcd 
dh v{k (Åij vkSj fups) fdlh fn;s x;s LFkku ds 
pqEcdh; ;kE;ksÙkj esa {kSfrt ds lkFk cukrh gSA 

 

B V 

B H 

B I 

 

(A) 

Dip =  

(B) 

 

pqEcdh; ;kE;ksÙkj 

pqEcdh; ;kE;ksÙkj 

{kSfrt js[kk 

,d eqDr :i ls yVdh 
gqbZ pqEcd dh v{k 

 

  ;gk¡ ;g /;ku nsus yk;d gS fd tSls mÙkjh xksyk)Z i`Foh ds pqEcdRo dh nf{k.kh /kzqork j[krk gS mlesa Lora=krk 
iwoZd yVdh gqbZ pqEcd dk mÙkjh /kzqo uhps dh vksj >qdsxkA ¼vFkkZr~ i`Foh dh rjQ½ tcfd foijhr nf{k.kh 
xksyk)Z esa LFkku ysxkA 
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   fdlh LFkku dk ueu dks.k dks] ueu òÙk uke ds ;a=k ls ekik tkrk gS ftlesa ,d pqEcdh; lqbZ m/oZ ry esa ?kw.kZu gsrq 
eqDr jgrh gS ftls ge fdlh Hkh m/okZ/kj ry esa O;ofLFkr dj ldrs gSA fnYyh dk >qdko dk dks.k 42º gSA  

 (c) i`Foh ds pqEcdh; {ks=k BH dk {kSfrt ?kVd: fdlh fn;s x;s LFkku ij bls pqEcdh; ;kE;ksÙkj esa pqEcdh; {ks=k ds 
{kSfrt ?kVd ds :i esa ifjHkkf"kr fd;k tkrk gSA bls BH }kjk iznf'kZr fd;k tkrk gS rFkk dEiUu ;k pqEcdRo 
ekih ;a=k dh lgk;rk ls ekik tkrk gSA fnYyh esa i`Foh ds pqEcdh; {ks=k dk {kSfrt ?kVd 35µT gS i.e. 0.35G 

;fn fdlh LFkku ij i`Foh dk pqEcdh; {ks=k B1 gS vkSj ueu dks.k  gS] rks fp=k (a) ds vuqlkj 

    BH = BI cos    rFkk  Bv = BI sin     ....(1) 

  vr% ;gk¡, tan  = v

H

B

B
 rFkk 2 2

H vB B      ....(2) 

 
Problem 1.  fp=kkuqlkj pqEcdh; f}/kzqo vk?kw.kZ Øe'k% M1 o M2 okys gksrs pqEcd A o B j[ks x;s gSA ‘A’ dh v{k o ‘B’ dh 

fuj{k ¼e/; js[kk½ js[kk ,d gh gSA fdlh ,d pqEcd ds dkj.k nwljs ij pqEcdh; cy Kkr djksA  

N S

A M1

N

B
M2

S

r  

Answer :   F = 3 0

4

 
  

2 1

4

M M

r
  M1  ij Åij dh vksj   ;  M2  ij uhps dh vksj 

Solution :  pqEcd B esa dkj.k pqEcdh; {ks=k :  B = 0 2

3

M
.

4 r




 

   pqEcd A ij yxus okyk pqEcdh; cy : F = 0 1 2
1 4

M MdB
M 3

dr 4 r

 
    

 

 

Problem 2.  ,d NM+ pqEcd dh /kzqo izkcY; 3.6 A-m o pqEcdh; yEckbZ 8 cm gSA pqEcdh; {ks=k Kkr djksA (a) mÙkjh 
/kzqo dh vksj v{k ij dsUnz ls 6 cm nwj fdlh fcUnq ij o (b) leku nwjh ij yEcv/kZd ij fdlh fcUnq ijA  

Answer :  (a) 8.6 × 10–4 T  ;  (b) 7.7 × 10–5 T.  
Solution :  M = 3.6 × 8 × 102 A.m2  

   (a) B = 0

4




.
2 2 2

2Mr

(r a )
= 8.6 × 10–4 T. (b) B = 0

4




.
2 2 3 / 2

M

(r a )
 = 7.7 × 10–5 T 

 

Problem 3.  ,d leckgq f=kHkqt dh vkd̀fr ds ,d ywi dh Hkqtk ‘a’ o blesa izokfgr /kkjk  fp=kkuqlkj gSA f=kHkqt ds dsUnz 
C ij pqEcdh; {ks=k Kkr djksA       

C

Q

R



P  

Answer :  09 i

2 a




 

Solution :  B = B1 +B2 + B3 = 3B1 = 3 0

4




 × 
i

a

2 3

 
 
 

 × (sin60º sin60º)  = 09 i

2 a
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Problem 4.  nks yEcs rkj x o y v{k ds vuqfn'k j[ks gSaA muls 1 o 2 /kkjk Øe'k% +ve x o +ve y fn'kk esa izokfgr gSA 

fcUnq (0, 0, d) ij B  Kkr djksA  

Answer :   0

2 d

 


ˆ ˆ(i j)  

Solution :   1 2B B B  = 0

2




i

d
( ˆ( j) + 0 i

2 d




ˆ( i ) = 0

2 d

 


ˆ ˆ(i j) )   

 

Problem 5.  fuEu fLFkfr;ksa esa dsUnz ‘C’ ij ‘B’ Kkr djksA  

   (i) 
R



C

  (ii) 

R



C

  

   (iii) 

R



C
  (iv)

R



C

a

b

 

(v) 

C a

b



  

   (vi) 

C

R


  (vii) 

C

R



  

   (viii) 



a
b



C

  

Answer :  (i) 0

4R

 
   (ii) 0 1

1
4R

      
  (iii) 0 1 1

2R 2

      
  (iv) 0 1 1

4 a b

     
 

  

   (v) 0 1 1

4 a b

     
 

  (vi) 0 1
1

2R

      
  (vii) 0 1

1 O·
2R

     
  (viii) 0 1 1

O·
4 a b

      
  

Solution :  (i)   B = 0

2R

 
 × 

1

2
 = 0

4R

 
  

   (ii)  B = B1 + B2 = ( 0

2R

 
×

1

2
) + ( 0

4




.
R


) = 0 1

1
4R
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   (iii)  B = B1 + B2 + B3 = 2B1 + B2 = 02
4 R

  
  

 + 0 1

2R 2

  
 

 
= 0 1 1

2R 2

     
  

   (iv)  B = B1 + B2 = 0 01 1

2a 2 2b 2

 
    = 0 1 1

4 a b

    
 

  

   (v) B = B1 – B2 = 0 01 1

2a 2 2b 2

    
   

 
 = 0 1 1

4 a b

    
 

 

   (vi) B = B1 – B2 = 0 0

2R 2 R

   



= 0 1

1
2R

     
 

   (vii) B = B1 + B2  = 0 0

2R 2 R

   



= 0 1

1
2R

     
 

   (viii) B = B1  – B2 = 0 0

2a 2b

   
 ×

2




= 0 1 1

4 a b

      
 

Problem 6.  ,d ifjukfydk esa ftldh yEckbZ 0.4 m rFkk rkj ds 500 Qsjs gSa] 1 ,sfEi;j dh /kkjk izokfgr gks jgh gS rks 
ifjukfydk ds vUnj blds v{k ij pqEcdh; {ks=k Kkr djks\  

Answer :  5 × 10–4 T. 

Solution :  B = 0ni = 0Ni
 = 5 × 10–4 T. 

Problem 7.  2C ds vkosf'kr d.k dks Å/okZ/kj Åij dh vksj 10 m/s ds osx ls QSadk tkrk gSA rks ìFoh ds pqEcdh; {ks=k ds 
dkj.k vkos'k ij yxus okyh pqEcdh; cy Kkr djksA ìFoh dk m/okZ/kj ?kVd = 3T rFkk ufr dks.k = 37º.  

Answer :  2 × 10 × 4 × 10–6 = 8 × 10–5 N if'pe dh vksj  

Solution :  tan 37º = V

H

B

B
  BH = 

4

3
 × 3 × 10–6 T 

   F = q v BH = 8 × 10–5 N 

Problem 8.   ˆ ˆ ˆB 3i 2j 4k    pqEcdh; {ks=k esa vkos'k dk Roj.k ˆ ˆa 2i xj   gS rks x dk eku Kkr djksA  

Solution :   F B     a B  a B    = 0 

    ˆ ˆ(2i xj)  . ˆ ˆ ˆ( 3i 2j 4k)    = 0    –6 + 2x = 0       x = 3. 
 

Problem 9.  ;fn vkos'k _.kkRed gks rFkk {ks=k dh vfUre fLFkfr ¼vFkkZr~ PQ js[kk½ ls osx }kjk cuk;k x;k dks.k 
6


 gS 

rks mijksDr iz'u dks nksgjkvksA  

Solution :  (i) 2 – 2 = 2 – 2. 
6


= 2 –

3


= 

5

3


  = t =

qBt

m
   t =

5 m

3qB


    

 = /6
v

-q, v
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   (ii) r; dh xbZ nwjh s = r(2 – 2) =
5 r

3


   

   (iii) vkosx = js[kh; laosx ifjorZu = m(–v sin  î  + v cos ) – m(v sin  î   + v cos )  

    = –2mv sin  î  = –2mv sin
6


î   = –mv î   
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Problem 10. q vkos'k rFkk m nzO;eku ds d.k dks le:i rFkk fu;r pqEcdh; {ks=k B esa iz{ksfir fd;k tkrk gSA izkjfEHkd 

osx lfn'k v , B  ls '' dks.k cukrk gS rks d.k }kjk 't' le; esa r; dh xbZ nwjh Kkr djks\  
Answer :  vt 

Solution :  d.k dh pky ifjofrZr ugha gks jgh gS] vr% d.k }kjk r; nwjh s = vt 

 

Problem 11. nks yEcs rkjksa esa i1 rFkk i2 /kkjk izokfgr gks jgh gS ;g ijLij yEcor~ bl izdkj j[ks gSa fd ,d nwljs dks 

Li'kZ u djsa rks izFke rkj ls  nwjh ij fLFkr f}rh; rkj ds vYika'k ij pqEcdh; cy Kkr djksA  

i2

i1



d

 

Solution :  fp=kkuqlkj izFke rkj ds dkj.k 'd' ij pqEcdh; {ks=k gS, 0 1iB
2





 

   pqEcdh; {ks=k dh fn'kk dkxt ds ry ds yEcor~ vanj dh vksj gSA d yEckbZ ij pqEcdh; cy, 

    dF = i2 d B sin 90º  = 0 1 2i i d

2




    

   ;g cy /kkjk i1 ds lekUrj gSA  
 

Problem 12. fp=kkuqlkj rkj AB rFkk PQ esa fu;r /kkjk Øe'k% 1 rFkk 2 izokfgr gks jgh gSA PQ dh yEckbZ  esa ‘m’ 

nzO;eku leku :i ls forjhr gSA AB rFkk PQ {kSfrt :i ls ,d gh Å/okZ/kj ry esa j[ks gSaA PQ, h Å¡pkbZ 

ij lkE;koLFkk esa gSA              

2

1

BA

P Q





 

   (i) ‘h’ dks 1, 2, , m, g rFkk vU; ekud fu;rkad ds inksa esa Kkr djksA  

   (ii)  fl) djks ;fn rkj PQ dks Å/okZ/kj vYi foLFkkiu ls foLFkkfir djsa rks ;g ljy vkorZ xfr djsxkA 

bldk vkorZdky h rFkk g ds inksa esa Kkr djksA  

Solution :  (i)  pqEcdh; izfrd"kZ.k cy blds Hkkj dks lUrqfyr dj ysrk gS -  

    0 1 2

2 h

  


  mg    h =  0 1 2

2 mg

  


 

   (ii)  ekuk rkj dks uhps dh vksj x (<< h) nwjh foLFkkfir djrs gSa rks bl ij pqEcdh; cy c<+ tk;sxkA   

    ftlls ;g lkE;koLFkk izkIr dj ysxkA vr% ;g nksyu xfr djsxkA  

    Fres = 0 1 2 mg
2 (h x)

  


 
  = 

mgh
mg

h x



 = 

mg(h h x)

h x

 


 

         = 
mg

h x
 x 

mg

h
  x ds fy, x << h 

      T = 2
m

mg/h
  = 

h
2

g
     Ans.  
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HANDOUT –1          /kkjk dk pqEcdh; çHkko rFkk vkos'k@/kkjk ij pqEcdh; cy  
         (ELECTRO MAGNETIC FORCE & MOVE ON CHARGE OR CURRENT) 
 
 

1. inkFkksZ dk pqEcdh; oxhZdj.k 'kSfFkY; %& 

(A) muds pqEcdh; O;ogkj ds vk/kkj ij inkFkksZ dk oxhZdj.k : 

 lHkh inkFkZ pqEcdh; xq.k iznf'kZr djrs gSA NM+ pqEcd ds /kzqo dh vksj yksgs dh dhy dks ys tkus ij ;g izcyrk ls 
bldh vksj vkdf"kZr gksrh gS rFkk blls fpid tkrh gSA blh izdkj dk O;ogkj bLikr] dksckYV rFkk fudhy ds fy, 
gksrk gS ,sls inkFkZ yksg pqEcdh; inkFkZ dgykrs gSA dqN inkFkZ pqEcd }kjk nqcZyrk ls vkdf"kZr gksrs gS tcfd dqN 
blds }kjk izfrdf"kZr gksrs gSA ;s Øe'k% vuqpqEcdh; rFkk izfr pqEcdh; inkFkZ dgykrs gS lHkh inkFkZ Bksl nzo rFkk 
xSl esa buesa ls dksbZ ,d xq.k gks ldrk gS ;k blds vfrfjDr dksbZ vksj xq.k gks ldrs gSaA  

(i) izfr pqEcdh; inkFkZ : dqN inkFkksZa dks pqEcdh; {ks=k esa j[kus ij pqEcdh; {ks=k dh foijhr fn'kk esa j[kus ij pqEcdhr 
gks tkrs gSA bu inkFkksZ dks tc 'kfDr'kkyh pqEcd ds /kqzoks ds lehi yk;k tkrk gS rks os pqEcd ls nqj izfrdf"kZr gksrs 
gSA ;s inkFkZ izfrpqEcdh; inkFkZ dgykrs gS rFkk mudk pqEcdRo izfrpqEcdRo dgykrk gSA  

 mnkgj.k izfrpqEcdh; inkFkksZ ds mnkgj.k fcLeFk, ftad, rk¡ck] lksuk, lhlk, ikuh, ikjk] lksfM;e DyksjkbZM] ukbVªkstu] 
gkbMªkstu bR;kfnA  

(ii) vuqpqEcdh; inkFkZ : dqN inkFkksZ dks pqEcdh; {ks=k eas j[kus ij pqEcdh; {ks=k dh fn'kk esa pqEcdhr gks tkrk gSA tc 
bu inkFkksZ dks 'kfDr'kkyh pqEcd ds /kzqoks ds lehi yk;k tkrk gS rks ;s pqEcd dh vksj vkdf"kZr gksrs gSA ;s inkFkZ 
pqEcdh; inkFkZ dgykrs gS rFkk mudk pqEcdRo vuqpqEcdRo dgykrk gSA  

(iii) yksgs pqEcdh; inkFkZ : dqN inkFkksZ dks pqEcdh; {ks=k esa j[kus ij pqEcdh; {ks=k dh fn'kk esa izcyrk ls pqEcdhr gks 
tkrs gSA tc bu inkFkksZ dks pqEcd ds fdlh Hkh ,d /kzqo ds leku yk;k tkrk gS rks ;g pqEcd dh vksj rsth ls  
vkdf"kZr gksrs gSA ;s inkFkZ yksg pqEcdh; inkFkZ dgykrs gS rFkk mudk pqEcdRo yksg pqEcdRo dgykrk gSA  

(B) pqEcdRo esa mi;ksxh dqN egRoiw.kZ in : 

 pqEcdu ,oa pqacdh; rhozrk  

 i`Foh rRoksa ,oa ;kSfxdks dh foLe;dkjh fofHkUurkvks ls Hkjiwj gSA blds vfrfjDr] ge u,&u, feJ/kkrq ;kSfxd ;gk W 
rd ds rRo Hkh la'ysf"kr djrs tk jgs gSA vki bu lc inkFkksZ dks pqacdh; xq.kksa ds vk/kkj ij oxhZd̀r djuk pkgsxsaA 
izLrqr vuqHkkx esa ge ,sls dqN inksa dh ifjHkk"kk nssaxs vkSj muds ckjs esa le>k,Wxsa tks bl oxhZdj.k esa gekjh lgk;rk 
djsaxsA 

 ge ;g ns[k pqds gS fd ijek.kq esa ifjØe.k djrs bysDVªkWu dk ,d pqacdh; vk?kw.kZ gksrk gSA inkFkZ ds fdlh cMs 
VqdMs esa ;s pqacdh; vk?kw.kZ lfn'k :i ls lekdfyr gksdj 'kwU;srj ifj.kkeh pqacdh; vk?kw.kZ iznku dj ldrs gSA 
fdlh fn, x;s uewus dk pqacdu M ge bl izdkj mRiUu gq, izfr bdkbZ vk;ru ifj.kkeh pqacdh; vk?kw.kZ ds :i esa 
ifjHkkf"kr dj ldrs gSA  

 pqEcdu rhozrk  

 uewus dh pqEcdu rhozrk izfr ,dkad vk;ru blds dqy pqEcdh; vk?kw.kZ ds cjkcj gkrh gSA 

  netm
M

V
  

 M ,d lfn'k jkf'k gS ftldk foeh; lw=k L–1 A ,oa ek=kd A m–1 gSA ,d yach ifjukfydk yhft, ftldh izfr bdkbZ 
yackbZ esa n Qsjs gks] vkSj ftlesa /kkjk izokfgr gks jgh gksA bl ifjukfydk ds vanj pqacdh; {ks=k dk ifj.kke gS] 
 B0 = µ0 n 

 ;fn ifjukfydk ds vUnj 'kwU;srj pqacdu dk dksbZ inkFkZ Hkjk gks rks ;gkW {ks=k B0 ls vf/kd gksxkA ifjukfydk ds vanj 
ifj.kkeh {ks=k B dks fy[k ldrs gSA B = B0 + Bm 

 tgka Bm ØksM ds inkFkZ }kjk iznr {ks=k gSA ;g ik;k x;k gS fd ;g vfrfjDr {ks=k Bm inkFkZ ds pqacdu M ds 
vuqØekuqikrh gksrk gS vkSj bldks ge fuEuor O;Dr dj ldrs gSA Bm = µ0M 

 tgkW µ0 ogh fu;rkad gS (fuokZr dh ikjxE;rk) tks ck;ks lkoVZ ds fu;e esa mi;ksx fd;k x;k FkkA  
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 pqEcdh; rhozrk  

 lqfo/kk ds fy, ge ,d vU; lfn'k {ks=k H dh ckr djrs gS ftls pqacdh; rhozrk dgk tkrk gS vkSj ftldks 
fuEufyf[kr lehdj.k }kjk ifjHkkf"kr fd;k tkrk gSA  

  
B

H 


   H = 0 mB B


 

 tgkW H dh foek,W ogh gS tks M dh gS vkSj bldk ek=kd Hkh A m–1 gh gSA bl izdkj dqy pqacdh; {ks=k B dks fy[k 
ldrs gSA B = B0 + Bm 

 

 mijksDr fooj.k esa vk, inksa dks O;qRiUu djus esa geus ftl i}fr dk iz;ksx fd;k gS mldks nksgjkrs gSA ifjukfydk 
ds vanj ds dqy pqacdh; {ks=k dks geus nks vyx vyx ;ksxnkuks ds :i esa izLrqr fd;k igyk cká dkjd tSls fd 
ifjukfydk esa izokfgr gksus okyh /kkjk dk ;ksxnkuA ;g H }kjk O;Dr fd;k x;k gS vkSj nqljk pqEcdh; inkFkksZa dh 
fo"ks'k izd̀fr ds dkj.k vFkkZr M  

   H  = 0 0H M  


   
r r

H M
H  

 
  (r – 1)H = M   M=H  

 ckn okyh jkf'k cká dkjdks }kjk izHkkfor dh tk ldrh gSA ;g izHkko xf.krh; :i esa bl izdkj O;Dr dj ldrs gSA  

 M=H  

 tgkW ,d foekfoghu jkf'k gS vkSj bls pqacdh; izo`fr dgrs gSA ;g fdlh pqacdh; iznkFkZ ij cká pqacdh; {ks=k ds 
izHkko dk eki gSA lkj.kh esa dqN rRoks dh pqacdh; izo`fr dks lwphc} fd;k x;k gSA ge ns[krs gS fd cgqr NksVs 
ifjek.k okyh jkf'k gSA dqN inkFkksZ ds fy, bldk eku NksVk ,oa /kukRed gS ftUgs vuqpq Ecdh; inkFkZ dgrs gSA dqN 
inkFkksZ ds fy, bldk eku NksVk ,oa _.kkRed gS ftUgs izfrpqacdh; inkFkZ dgrs gSA izfrpqacdh; inkFkksZ esa  M ,oa H 

foijhr fn'kkvks esa gksrk gSA  
 lehdj.k ls ge ikrs gSA  µr – 1 = , r = 1+  

 tgka µr = (1 + ) ,d foekfoghu jkf'k gS ftls ge inkFkZ vkisf{kd pqacd'khyrk ;k vkis{k pqacdh; ikjxE;rk dgrs 
gSA ;g fLFkjoS/kqfrdh ds ijkoS/kqrkad ds lerqY; jkf'k gSA inkFkZ dh pqacd'khyrk µ gS vkSj bldh foek,W rFkk ek=kd 
ogh gSa tks µ0 ds gSA µ = µ0µr = µ0 (1 + ). 

 , µr ,oa µ esa rhu jkf'k;kW ijLij lacf/kr gSA ;fn buesa ls fdlh ,d dk eku Kkr gks rks ckdh nksuks ds eku Kkr 
fd, tk ldrsa gSA  

lkj.kh : 1  300K ij dqN rRoksa dh paqcdh; izo`fr  

izfrpqacdh; inkFkZ   vuqpqacdh; inkFkZ  
fcLeFk  –1.66 × 10

–5 ,sywfefu;e  2.3 × 10
–5

 

rk¡ck  –9.8 × 10
–6 dSfY'k;e  1.9 × 10

–5 

ghjk  –2.2 × 10
–5 Øksfe;e 2.7 × 10

–4
 

lksuk  –3.6 × 10
–5 fyfFk;e  2.1 × 10

–5
 

lhlk  –1.7 × 10
–5 eSXuhf';e  1.2 × 10

–5 

ikjk  –2.9 × 10
–5 fu;ksfce;  2.6 × 10

–5 

ukbVªkstu (STP) –5.0 × 10
–9 vkWDlhtu (STP) 2.1 × 10

–6 

pk¡nh  –2.6 × 10
–5 IysfVue  2.9 × 10

–4 

flfydu –4.2 × 10
–6 VaxLVu  6.8 × 10

–5 

  
Example 1.    ,d ifjukfydk ds ØksM esa Hkjs inkFkZ dh vkisf{kd pqacd'khyrk 400 gSA ifjukfydk ds fo/kqrh; :i ls 

i`FkDdr̀ Qsjks esa 2A dh /kkjk izokfgr gks jgh gSA ;fn bldh izfr 1m yackbZ esa Qsjks dh la[;k 1000 gS rks  
 (a) H   (b) M    (c) B  (d) pqacddkjh /kkjk m dh x.kuk dhft,A  
Solution : (a)  {ks=k H ØksM ds inkFkZ ij fuHkZj djrk gS vkSj blds fy, lw=k gSA  

  H = n = 1000 × 2.0 = 2 ×103  A/m. 

 (b)  pqacdh; {ks=k B ds fy, lw=k gS 
  B = µr µ0 H   = 400 × 4 ×10–7 (N/A2) × 2 × 103 (A/m)  = 1.0 T 
 

mailto:contact@resonance.ac.in
http://www.resonance.ac.in/reso/results/jee-main-2014.aspx


Magnetic effect of current and magnetic force on charge or current  
 

 

Reg. & Corp. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.) – 324005 

Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in 
PAGE - 43 

Toll Free : 1800 258 5555  | CIN: U80302RJ2007PLC024029 
 

 (c)  pqacdu  M = (B– µ0 H)/ µ0   = (µr µ0 H–µ0 H) / µ0 = (µr – 1)H = 399 × H   8 × 105 A/m 

 (d)  pqacdu /kkjk M og vfrfjDr /kkjk gS tks ØksM dh vuqifLFkfr esa ifjukfydk ds Qsjks esa izokfgr 
 fd, tkus ij blds vanj mruk gh {ks=k B mRiUu djsxh ftruk ØksM dh mifLFkfr esa gksrkA vr%  

  B = µr n0 ( + M). ysus ij  = 2A, B = 1 T,  gesa izkIr gksrk gS M = 794 A. 

   inkFkksZ ds pqacdh; xq.k   
 fiNys vuqHkkx esa of.kZr fopkj gesa inkFkksZ dks izfrpqacdh; vuqpqacdh; ,oa yksgpqEcdh; Js.kh;ks esa oxhZd`r djus esa 

lgk;rk iznku djrs gSA pqacdh; izo`fr dh nqf"V ls ns[ks rks dksbZ inkFkZ izfrpqacdh; gS ;fn blds fy,  _.kkRed 
gS] vuqpqcadh; gksxk ;fn /kukRed ,oa vYi eku okyk gS] vkSj yksgpqEcdh; gksxk ;fn /kukRed ,oa vf/kd eku 
okyk gSA  

 vf/kd ewrZ :i esa lkj.kh ij ,d n`f"V gesa bu inkFkkZs dk ,d vPNk vuqHko iznku djrh gSA ;gkW ,d NksVh /ku 
la[;k gS tks vuqpqEcdRo dk ifjek.k fu/kkZfjr djus ds fy, ykbZ xbZ gSA vc ge bu inkFkksZ ds ckjs esa dqN foLrkj 
ls ppkZ djsaxsA  

 lkj.kh : 2 

 

izfrpqacdh;  vuqpqcadh;  yksgpqacdh;  

–1  < 0 0  <   >> 1 

0 r < 1 1 r < 1 +  r
 < 0  > 0  >> 0

 
 izfrpqacdRo : 
 izfrpqacdh; inkFkZ og gksrs gS ftuesa cká pqacdh; {ks=k esa vf/kd rhozrk okys Hkkx ls de rhozrk okys Hkkx dh vksj 

tkus dh izo`fÙk gksrh gSA nwljs 'kCnksa esa dgsa rks pqEcd yksgs tSlh /kkrqvksa dks rks viuh vksj vkdf"kZr djrk gS] ijarq ;g 
izfrpqEcdh; inkFkksZa dks fodf"kZr djsxkA      

 
 fp=k] cká pqacdh; {ks=k esa j[kh izfrpqacdh; inkFkZ dh ,d NM+ n'kkZrk gSA {ks=k js[kk,¡ fodf"kZr gksrh gSa ;k nwj gVrh 

gSaA blfy, inkFkZ ds vUnj {ks=k de gks tkrk gSA lkj.kh ls ;g Li"V gS fd  vf/kda'k ekeyksa esa {ks=k dh rhozrk esa 
;g deh vR;Yi gksrh gSA (105 Hkkxksa esa ,d Hkkx½ A NM+ dks fdlh vleku pqacdh; {ks=k esa j[kus ij bldh izo`fÙk 
vf/kd {ks=k ls de {ks=k dh vksj tkus dh gksrh gSA  

 izfrpqacdRo dh ljyre O;k[;k bl izdkj gS& ukfHkd ds pkjksa vksj ?kwers bysDVªkWuksa ds dkj.k d{kh; dks.kh; laosx 
gksrk gSA ;s ifjØe.k djrs le; bysDVªkWu ,d /kkjkokgh ywi ds lerqY; gksrs gSa vkSj bl dkj.k budk d{kh; pqacdh; 
vk?kw.kZ gksrk gS] izfreacdh; inkFkZ os gksrs gSa ftuds ijek.kq esa  ifj.kkeh pqacdh; vk?kw.kZ 'kwU; gksrk gSA tc dksbZ cká 
pqacdh; {ks=k vkjksfir fd;k tkrk gS rks ftu bysDVªkWuksa ds d{kh; pqacdh; vk?kw.kZ {ks=k dh fn'kk esa gksrs gSa mudh xfr 
ean gks tkrh gS vkSj ftuds pqacdh; vk?kw.kZ {ks=k ds foijhr fn'kk esa gksrs gSa mudh xfr c<+ tkrh gSA ,slk ysat ds 
fu;e ds vuqlkj izsfjr /kkjk ds dkj.k gksrk gSA bl izdkj inkFkZ esa ifj.kkeh pqacdh; vk?kw.kZ vkjksfir {ks=k ds foijhr 
fn'kk esa fodflr gksrk gS vkSj bl dkj.k ;g izfrdf"kZr gksrk gSA  

 dqN izfrpqacdh; inkFkZ gSa & fcLeFk] rk¡ck] lhlk] flfydu] ukbVªkstu ( STP ij), ikuh ,oa lksfM;e DyksjkbMA 
izfrpqacdRo lHkh inkFkksZa esa fo|eku gksrk gSA ijarq] vf/kdka'k inkFkksZa ds fy, ;g bruk {kh.k gksrk gS fd vuqpacdRo ,oa 
ykSg pqacdRo tSls izHkko  bl ij gkoh gks tkrs gSaA 

 lcls vf/kd vlkekU; izfrfpqEcdh; inkFkZ gSa vfrpkydA ;s ,slh /kkrq,¡ gSa] ftudks ;fn cgqr fuEu rki rd BaMk dj 
fn;k tkrk gS rks ;s iw.kZ pkydrk ,oa iw.kZ izfrpqacdRo nksuksa iznf'kZr djrh gSaA pqacdh; {ks=k js[kk,¡ iw.kZr% buds ckgj 
jgrh gSa]  = –1 rFkk µr = 0A ,d vfrpkyd] ,d pqacd dks izfrdf"kr djsxk vkSj ¼U;wVu ds rr̀h; fu;ekuqlkj½ Lo;a 
blds }kjk izfrdf"kZr gksxkA vfrpkydksa esa iw.kZ izfrpqacdRo dh ;g ifj?kVuk blds vkfo"dkjd ds uke ij ekbLuj 
izHkko dgykrh gSA vusd fHkUu ifjfLFkfr;ksa esa tsls fd] pqacdhd`r v/kjxkeh vfr rhoz jsyxkfM;ksa  dks pykus esa 
vfrpkyd pqacdksa dk ykHk mBk;k tk ldrk gSA 
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 izfr pqEcdh; inkFkksZ ds xq.k %  
 izfr pqEcdh; inkFkZ fuEu xq.k iznf'kZr djrs gS 
(i) tc fdlh izfrpqEcdh; inkFkZ dh NM+ dks pqEcdh; /kzqoksa ds chp es a LorU=krkiwoZd yVdkrs gSa rks NM+ dh v{k ?kwedj 

pqEcdh; {ks=k ds yEcor~ gks tkrh gSA NM+ ds fljksa ij mRiUu /kzqo] pqEcdh; /kzqoksa ds leku gh gksrs gSA  

                 
(ii) ;s inkFkZ vleku pqEcdh; {ks=k esa] {ks=k ds de rhozrk okys Hkkx dh vksj vkdf"k Zr gksrs gSaA ;fn dk¡p dh ,d I;kyh esa 

pqEcdh; nzo ysdj mls nks ikl&ikl j[ks pqEcdh; /kqzoksa ij j[k nsa rks nzo chp esa nc tkrk gS rFkk fdukjksa ij mB 
tkrk gS] D;ksafd pqEcdh; {ks=k chp esa lcls izcy gSA ;fn /kzqoksa ds chp dh nwjh c<+k nh tk;s rks nzo chp esa Åij mB 
tkrk gS rFkk fdukjksa ij nc tkrk gSa D;ksafd vc pqEcdh; {ks=k /kqzoksa ds lehi vf/kd izcy gSA  

 

 
    (a)        (b) 

(iii) ;fn fdlh izfrpqEcdh; inkFkZ ds ?kksy dks U-uyh esa Hkjdj] uyh dh ,d Hkqtk dks izcy pqEcdh; /kzqoksa ds chp j[k nsa 
rks ml Hkqtk esa ?kksy dk ry nwljh Hkqtk ds ?kksy ds ry ls uhps gks tkrk gSA    

      
(iv) tc izfrpqEcdh; xSl dks pqEcdh; /kzqoksa ds e/; esa Åij dh vksj p<+us fn;k tkrk gS rks ;g {ks=k ls nwj QSy tkrh gSA  

(v) izfrpqEcdh; inkFkZ dh pqEcdh; izo`fr rki ij fuHkZj ugha djrh gSA  
 

 vuqpqacdRo  
 vuqpqcadh; inkFkZ ,sls inkFkZ gksrs gSa tks cká pqacdh; {ks=k esa j[ks tkus ij {kh.k pqacdRo izkIr dj ysrs gSaA muesa {kh.k 

pqacdh; {ks=k ls l'kDr pqacdh; {ks=k dh vksj tkus dh izo`fÙk gksrh gS vFkkZr~ ;s pqacd dh vksj {kh.k cy }kjk vkdf"kZr  
 gksrs gSaA                   

 
 fdlh vuqpacdh; inkFkZ ds ijek.kqvksa (;k vk;uksa ;k v.kqvksa½ dk viuk Lo;a dk LFkk;h pqacdh; f}/kzqo vk?kw.kZ gksrk gSA 

ijek.kqvksa dh lrr ;knf̀PNd rkih; xfr ds dkj.k dksbZ ifj.kkeh pqacdhdj.k nf̀"Vxr ugha gksrkA i;kZIr 'kfDr'kkyh 
cká pqEcdh; {ks=k  B0   dh mifLFkfr esa ,oa fuEu rkiksa ij vyx&vyx ijek.kqvksa ds f}/kzqo vk?kw.kZ ljy js[kkvksa esa 
vkSj B0  dh fn'kk ds vuqfn'k lajf[kr fd, tk ldrs gSaA fp=k cká pqacdh; {ks=k esa j[kh g qbZ vuqpacdh; inkFkZ dh 
,d NM iznf'kZr djrk gSA pqacdh; {ks=k js[kk,¡ inkFkZ ds vanj ladsfUær gks tkrh vkSj vanj pqEcdh; {ks=k c<+ tkrk 
gSA vf/kdre ekeyksa esa] tSlk lkj.kh esa izdV gS fd ;g of̀) vfr U;wu gS] 105 Hkkxksa esa ,d HkkxA vleku pqacdh; 
{ks=k esa j[kus ij ;g NM+ fuEu {ks=k ls mPp {ks=k dh vksj pyus dh ps"Vk djsxhA dqN vuqpqEcdh; inkFkZ gS &  
,Y;wfefu;e] lksfM;e] dSfY'k;e] vkWDlhtu (STP) ,oa dkWij DyksjkbM iz;ksxkRed :i ls fdlh vuqpqEcdh; inkFkZ 
dk pqEcdu yxk;k tk, pqEcdh; {ks=k ds vuqØekuqikrh ,oa ijerki T O;qRØekuqikrh gksrk gSA  

   M = C 0B

T
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 ;k nwljs lerqY; :i esa] lehdj.k M  = H rFkk B0 = 0H 

    = 0

T


 

 ;g blds 'kks/kdrkZ fi;js D;wjh (1859-1906)  ds lEeku esa D;wjh dk fu;e dgykrk gSA fu;rkad C dks D;wjh 
fu;rkad dgrs gSaA vr% fdlh vuqpacdh; inkFkZ ds fy,  o µr nksuksa dk eku u dsoy inkFkZ ij fuHkZj djrk gS] oju~ 
¼,d ljy :i esa½ blds rki ij Hkh fuHkZj djrk gSA cgqr mPp pqacdh; {ks=kksa esa ;k cgqr fuEu rki ij] pqacdu viuk 
vf/kdre eku xzg.k djus yxrk gS] tcfd lHkh ijek.oh; f}/kzqo vk?kw.kZ pqacdh; {ks=k esa js[kkvksa ds vuqfn'k lajsf[kr 
gks tkrs gSaA ;g lar`Ir pqacdu eku Ms dgykrk gSA blds ijs] D;wjh dk fu;e ekU; ugha jg tkrk gSA 

 vuqpqEcdh; inkFkksZa ds xq.k (Properties of Paramagnetic Substance)  

(i) tc fdlh vuqpqEcdh; inkFkZ dh NM+ dks nks pqEcdh; /kqzoksa ds chp yVdkrs gSa rks NM+ dh v{k ?kwedj pqEcdh; {ks=k 
ds lekUrj gks tkrh gSA NM+ ds fljksa ij mRiUu /kqzo] pqEcdh; /kqzoksa ls foijhr gksrs gSA   

 
(ii) ;s inkFkZ vleku pqEcdh; {ks=k esa] {ks=k ds vf/kd rhozrk okys Hkkx dh vksj vkdf"kZr gksrs gSaA ;fn dk¡p dh ,d I;kyh 

esa vuqpqEcdh; nzo ysdj nks ikl&ikl j[ks pqEcdh; /kqzoksa ij j[kk tk;s rks nzo chp esa ls Åij mB tkrk gS D;ksafd 
pqEcdh; {ks=k chp esa lcls vf/kd izcy gSA ijUrq ;fn /kzqoksa dks nwj&nwj dj fn;k tk;s rks nzo chp esa ncdj fdukjksa 
dh vksj mB tkrk gS D;ksafd vc pqEcdh; {ks=k /kzqoksa ds lehi vf/kd izcy gSA  

 
     (a)    (b) 

(iii) ;fn fdlh vuqpqEcdh; ?kksy dks U-uyh esa Hkjdj] uyh dh ,d Hkqtk dks izcy pqEcdh; /kqzoksa ds chp j[k nsa rk s ml 
Hkqtk esa ?kksy dk ry Åij mB tkrk gSA     

 

 
(iv) vuqpqEcdh; xSl tc ,d pqEcd ds /kzqoksa ds e/; Åij dh vksj xqtjus nh tkrh gS ;g {ks=k ds utnhd jgrh gSA  

(v) vuqpqEcdh; inkFkZ dh pqEcdh; izof̀r inkFkZ dsfYou rki ds lkFk O;qRØekuqikrh :i ls ifjofrZr gksrh gSA  

 m  
1

T
;g D;wjh dk fu;e dgykrk gSA  

 yksg pqEcdRo (Ferromagnetism) :- 

 ykSg pqacdh; inkFkZ ,sls inkFkZ gksrs gSa tks cká pqacdh; {ks=k esa j[ks tkus ij 'kfDr'kkyh pqacd  cu tkrs gSaA muesa 
pqacdh; {ks=k ds {kh.k Hkkx 'kfDr'kkyh Hkkx dh vksj pyus dh rhoz izof̀Ùk gksrh gS vFkkZr~ os pqacd dh vksj Hkkjh vkd"kZ.k 
cy dk vuqHko djrs gSaA fdlh ykSg pqacdh; inkFkZ ds ,dy ijek.kqvksa ¼;k vk;uksa ;k v.kqvksa½ dk Hkh vuqpacdh; 
inkFkksZa dh rjg gh pqacdh; f}/kzqo vk?kw.kZ gksrk gSA ijarq] os ,d&nwljs ds lkFk bl izdkj vU;ksU; fØ;k djrs gSa fd 
,d LFkwy vk;ru esa ¼ftls Mksesu dgrs gSa½ lc ,d lkFk ,d fn'kk esa lajsf[kr gks tkrs gSaA bl lgdkjh izHkko dh 
O;k[;k ds fy, DokaVe ;kaf=kdh dh vko';drk gksrh gSA tks bl ikB~;iqLrd ds {ks=k ls ckgj gSA izR;sd Mksesu dk 
viuk ifj.kkeh pqacdu gksrk gSA izk:ih Mksesu dk vkdkj  1mm  gS vkSj  ,d Mksesu esa yxHkx 1011 ijek.kq gksrs gSaA 
izFken`"V;k pqcdu ,d Mksesu ls nwljs Mksesu rd tkus ij ;kn`fPNd :i ls cnyrk gS rFkk dqy inkFkZ esa dksbZ 
pqacdu ugha gksrkA ;g fp=k esa fn[kk;k x;k gSA  
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Randomlyoriented domains, 

 tc ge cká pqacdh; {ks=k B0  yxkrs gSa] rks Mksesu B0 ds vuqfn'k mUeq[k gksus yxrs gSa vkSj lkFk gh os Mskesu tks B0  
dh fn'kk esa gSa] lkbt esa c<+us yxrs gSaA Mksesuksa dk vfLrRo vkSj B0 ds vuqfn'k muds gksus okyh xfr dsoy vuqeku 
ugha gSA ykSg pqacdh; inkFkZ ds ikmMj dks fdlh æo esa fNM+d dj mlds fuyacu dks lw{en'khZ ds }kjk mldh 
;kn`fPNd xfr dks ns[kk tk ldrk gSA fp=k og fLFkfr n'kkZrk gS tc lHkh Mksesu iafDrc) gks x, gSa vkSj mUgksaus  

 ?kwy&feydj ,d vdsyk fo'kky Mksesu cuk fy;k gSA     

 
Aligned domains. 

 bl izdkj ,d ykSg pqacdh; inkFkZ esa pqacdh; {ks=k js[kk,¡ cgqr vf/kd ladsfUær gks tkrh gSaA ,d vleku pqacdh; {ks=k 
esa bl inkFkZ dk uewuk vf/kd 'kfDr'kkyh pqcdh; {ks=k okys Hkkx dh vksj pyus dks izo`Ùk gksrk gSSA ge ;g lksp ldrs 
gSa fd cká {ks=k gVk ysus ij D;k gksxk \ dqN pqacdh; inkFkks± esa pqacdu cuk jg tkrk gSA ,sls inkFkks± dks dBksj 
pqacdh; inkFkZ ;k dBksj ykSg pqacd dgk tkrk gSA ,yfudks ¼yksgs] ,syqfefu;e] fudy] dksckYV ,oa rk¡cs dk ,d feJ 
/kkrq½ ,slk gh ,d inkFkZ gS vkSj izkd̀frd :i ls miyC/k yksMLVksu nwljkA bu inkFkks± ls LFkk;h pqacd curs gSa vkSj 
budk mi;ksx pqacdh; lqbZ cukus ds vykok vU; dk;ks± esa Hkh gksrk gSA nwljh vksj ykSg pqacdh; inkFkks± dh ,d Js.kh 
,slh gS ftudk pqacdu cká {ks=k dks gVkrs gh [kRe gks trk gSA ueZ yksgk ,slk gh ,d inkFkZ gSA mfpr :i ls gh] 
,sl inkFkks± dks ueZ ykSg pqacdh; inkFkZ dgk tkrk gSA cgqr ls rRo ykSg pqacdh; gSa ( tSls&yksgk] dksckYV] fudy] 
xSMksfyfu;e vkfnA budh vkisf{kd pqacd'khyrk 1000 ls vf/kd gSA 

 ykSg pqacdh; xq.k Hkh rki ij fuHkZj djrk gSA i;kZIr mPp rki ij ,d ykSg pqacd] vuqpa qcd cu tkrk gSA rki c<+us 
ij Mksesu lajpuk,¡ fo?kfVr gksus yxrh gSaA rki c<+us ij pacdu dk foyksiu /khjs&/khjs gksrk gSA ;g ,d rjg dk 
izkoLFkk (phase) ifjorZu gS oSls gh tSls fdlh Bksl ef.kHk ¼fØLVy½ dk fi?kyukA og rki ftl ij dksbZ ykSg pqacd] 
vuqpqacd esa ifjofrZr gks tkrk gS] D;wjh rki Tc dgykrk gSA lkj.kh dqN ykSg pqacdksa ds D;wjh rki n'kkZrh gSA  

 D;wjh rki ls mPprj rki ij vFkkZr~ vuqpqcdh;  izkoLFkk esa pqacdh; izof̀Ùk] 

      
c

C

T T
 


 (T > Tc) 

 ykSgpqEcdh; inkFkZ (Ferromagnetic substances) :  dqN inkFkZ pqEcdh; {ks=k esa j[ks tkus ij {ks=k dh gh fn'kk esa 
izcy :i ls pqEcfdr gks tkrs gSa rFkk fdlh pqEcd ds fljs ds lehi yk;s tkus ij fljs dh vksj dks rsth ls 
vkdf"kZr gksrs gSaA bUgs yksgpqEcdh; inkFkZ dgrs gSa rFkk buds bl xq.k dks ykSgpqEcdRo (ferromagnetism) dgrs gSA  

 D;wjh rki (Curie temperature)  : ;fn ge fdlh ykSgpqEcdh; inkFkZ dks xeZ djsa rks ,d fuf'pr rki ij inkFkZ 
dk ykSgpqEcdRo dk xq.k ,dk,d yqIr gks tkrk gS rFkk inkFkZ vuqpqEcdh; gks tkrk gSA inkFkZ dks B.Mk djus ij og 
iqu% ykSgpqEcdh; gks tkrk gSA og rki ftlds uhps inkFkZ ykSgpqEcdh; rFkk ftlds Åij vuqpqEcdh; gksrk gS] inkFkZ 
dk D;wjh rki dgykrk gSA dksckYV] yksgk rFkk fufdy ds D;wjh rki 1120ºC, 770ºC rFkk 358ºC gSA 

 

Example 2. ykSg pqcdh; inkFkZ yksgs esa dksbZ Mksesu 10–4m Hkqtk okys ?ku ds :i esa gS A Mksesu esa ykSg ijek.kqvksadh 
la[;k] vf/kdre laHkkfor pqacdh; f}/kzqo vk?kw.kZ vkSj blds pqcdu dk eku Kkr dhft,A yksgs dk ijekf.od 
æO;eku 55 g/mole vkSj bldk ?kuRo 7.9 g/cm3 gSA ;g eku yhft, fd izR;sd ykSg ijek.kq dk pqacdh; 
f}/kzqo vk?kw.kZ 9.27×10–24 A m2 gSA 
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Solution : ?kuh; Mksesu dk vk;ru gksxk V = (10–6 m)3 = 10–18 m3 = 10–12 cm3 .  
 bldk æO;eku = vk;ru × ?kuRo = 7.9 g cm–3 × 10–12 cm3= 7.9 × 10–12 g 

 ;g fn;k x;k gS fd ,d ,oksxkæks la[;k (6.023 × 1023) ds cjkcj ykSg ijek.kqvksa dk æO;eku 55 g gSA 
vr% Mksesu esa ijek.kqvksa dh la[;k  

  
12 237.9 10 6.023 10

N
55

  
     = 8.65 × 1010 atoms 

 vf/kdre laHkkfor pqacdh; f}/kzqo vk?kw.kZ m
vf/kdre

  rc izkIr gksrk gS ¼;|fi ;g ,d vokLrfod fLFkfr gS½] 

tc lHkh ijekf.od vk?kw.kZ iw.kZr% iafDrc) gks tkrs gSaA vr% m
vf/kdre

 = (8.65 × 1010) × (9.27 × 10–24)  

= 8.0 × 10–13 A m2 

 ifje.kkeh pqacdu dk eku M
vf/kdre

 = m
vf/kdre

/Mksesu vk;ru = 8.0 × 10–13 Am2/10–18 m3 = 8.0 × 105 Am–1 

 'kSfFkY;  

    
 ,d yksg pqEcdh; inkFkZ ds izfrn'kZ ij fopkj djrs gS tks pqEcdh; {ks=k esa fLFkr gS ftldh izcyrk rFkk fn'kk 

ifjofrZr dh tk ldrh gSA ;g ekfu, fd izfrn'kZ izkjEHk esa vuqpqEcfdr gSA tc pqEcdh; {ks=k (H)  c<k;k tkrk gS rks 
inkFkZ dh pqEcdu rhozrk (I) Hkh c<rh gS ;g ik;k tkrk gS fd tc pqEcdh; {ks=k 'kwU; gks tkrk gS rks pqEcdu rhozrk 
'kwU; ugh gksrh gS fdUrq bldk dqN ifjfer eku gksrk gSA ;g dsoy 'kwU; gksxh tc pqEcdh; {ks=k foijhr fn'kk esa 
c<rk gS nqljs 'kCnks esa pqEcdu rhozrk pqEcdh; {ks=k 'kwU; gksus ij 'kwU; ugh gksrh gSaA fdUrq ;g cgqr NksVk gS rFkk 
;g izHkko 'kSfFkY; dgykrk gSA  

 

 yksg pqEcdh; inkFkZ ds pqEcdu rFkk fopqEcdu dh izfØ;k ds nkSjku pqEcdu rhozrk dk pqEcdh; {ks=k ds ihNs gks 
tkuk 'kSfFkY; dgykrk gSA  

 fp=k yksg pqEcdh; inkFkZ ds pqEcdu oØ dks iznf'kZr djrk gS tc bls pqEcdu ds lEiw.kZ pØ ls xqtkjk tkrk gS rks 
Hkh ;g 'kwU; gksrk gSA tc pqEcdh; {ks=k c<rk gS rks pqEcdu rhozrk I Hkh OA ds vuqfn'k c<rh gS fcUnq A ds laxr 
pqEcdu rhozrk vf/kdre gksrh gSA pqEcdh; {ks=k ds eku esa H0 rd of̀} djus ij pqEcdu rhozrk ds eku esa fdlh 
rjg dh o`f} ugh gksrh gS nqljs 'kCnks esa fcUnq A ds laxr yksg pqEcdh; inkFkZ pqEcdh; lar`Ir voLFkk izkIr djrk gSA 
vc ;fn pqEcdh; {ks=k dks /khjs&/khjs ?kVk;k tk;s rks pqEcdu rhozrk Hkh ?kVrh gS fdUrq iFk AO ds vuqfn'k ugh gksrh 
gSA ;g iFk AB ds vuqfn'k ?kVrh gS fcUnq B ds laxr pqEcdh; {ks=k 'kwU; gksrk gS fdUrq dqN pqEcdu OB ds cjkcj 
izfrn'kZ esa 'ks"k jg tkrk gS ;gka OB izfrn'kZ   dh /kkj.k'khyrk dks nsrh gSA  

 inkFkZ ds pqEcdu rhozrk dk og eku tc pEcdh; {ks=k ?kVdj 'kwU; gks tkrk gS] inkFkZ dh /kkj.k'khyrk dgykrk gSA 
;g vo'ks"k pqEcdRo ;k jsesusal VSyj %& 

 pqEcdu rhozrk ?kVdj 'kwU; gksus ds fy, pqEcdh; {ks+=k foijhr fn'kk esa c<k;k tkrk gSA ,slk blfy, fd;k tkrk gS 
vr% BC ds vuqfn'k pqEcdu rhozrk rc rd ?kVrh gS tc rd dh ;g fcUnq C ds laxr 'kwU; u gks tk;s vr% pqEcdu 
rhozrk dks 'kwU; djus ds fy, OC ds cjkcj pqEcdh; {ks=k foijhr fn'kk esa vkjksfir fd;k tkrk gSA ;gk OC fof'k"V 
inkFkZ dh lqxzkfgrk dk ekiu nsrh gSA  
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 O;qRØe pqEcdh; {ks=k dk og eku ftlls vo'ks"k pqEcdRo ?kVdj 'kwU; gks tk,] inkFkZ dh fuxzkfgrk dgykrk gS  

 tc pqEcdh; {ks=k foijhr fn'kk esa vksj c<k;k tkrk gS rks pqEcdh; {ks=k esa o`f} ds lkFk CD ds vuqfn'k pqEcdu 
rhozrk c<rh gSA fcUnq D  (tc pqEcdh; {ks=k H0 gks tkrk gS) ds laxr ;g iqu% larÌr voLFkk izkIr dj ysrk gSA tks 
fcUnq A ds laxr lefer gSA ;fn pqEcdh; {ks=k dk eku –H0 ls 'kwU; rd ?kVrk tkrk gS rks pqEcdu rhozrk DE iFk 
dk vuqlj.k djrh gSA vUrr% tc pqEcdh; {ks=k ewy fn'kk esa c<k;k tkrk gS rc fcUnq A, EFA gksrs gq, igqprk gSA 
;fn pqEcdh; {ks=k H0 rFkk – H0  ds e/; ckj ckj ifjofrZr gksrk gS rks oØ ABCDEFA  vuqjsf[kr gksrk gSA oØ 
ABCDEFA 'kSfFkY; ywi dgykrk gSA ;g ik;k tkrk gS fd 'kSfFkY; ywi (I – H oØ) dk {ks=kQy izfrn'kZ }kjk 
izfr,dkad vkiru dqy vo'kksf"kr ÅtkZ ds lekuqikrh gksrk gSA tc bls pqEcdu rFkk fopqEcdu ds lEiq.kZ pØ esa ys 
tk;k tkrk gSA vr% izfrn'kZ }kjk vo'kksf"kr ÅtkZ m"ek ds :i esa izrhr gksrh gSA  

 uksV :- ;fn 'kSfFkY; ywi dks pqEcdh; izsj.k (B) rFkk pqEcdu rhozrk ds e/; xzkQ [khpdj cuk;k tk;s rks 'kSfFkY; ywi 
dk {ks=kQy pqEcdh; inkFkZ dks pqEcdRo ds lEiw.kZ pØ esa ys tkus e izfr ,dkad vk;ru fd;s x;s dk;Z (;k izfr 
,dkad vkiru vo'kksf"kr ÅtkZ)  ds cjkcj gksrk gS  

 

 uje yksgs rFkk bLikr ds fy, 'kSfFkY; ywi dh rqyuk :- 

 'kSfFkY; ywi dh vkd`fr yksg pqEcdh; inkFkksZ ds vfHkyk{kf.kd gksrh gSA ;g inkFkZ ds fofHkUu egRoiw.kZ pqEcdh; xq.kks 
ds ckjs esa tkudkjh nsrk gSA  

 fp=k uje yksgs rFkk bLikr ds fy, 'kSfFkY; ywi dks n'kkZrk gSA tcfd uje yksgs ds fy, 'kSfFkY; ywi lfd.kZ gksrk gS 
rFkk bLikr ds fy, 'kSfFkY; ywi vf/kd pkSMk gksrk gSA uje yksgs rFkk bLikr ds 'kSfFkY; ywi ds v/;;u ls fuEu 
fu"d"kZ fudyrs gSA  

 
 1. uje yksgs ds fy, 'kSfFkY; ywi dk {ks=kQy bLikr ds fy, 'kSfFkY; ywi ds {ks=kQy ls de gksrk gS vr% izfr,dkad 

vk;ru ÅtkZ dh gkfu uje yksgs dh fLFkfr esa bLikr dh rqyuk esa cgqr de gksrh gSA tc bUgsa pqEcdu rFkk  
 fopqEcdu ds lEiw.kZ pØ ls xqtkjk tkrk gSA                   

 2. uje yksgk bLikr dh rqyuk eas  rqyukRed ywi ls pqEcdh; {ks=k ds cgqr de eku ds fy, vf/kdre pqEcdu {ks=k 
dh rhozrk izkIr djrk gS nwljs 'kCnks esa uje yksgk bLikr dh rqyuk esa vf/kd izcy pqEcdhr ¼;k pqEcdu ds fy, 
vf/kd izo`fr½ gksrk gSA  

 3. uje yksgs dh /kkj.k'khyrk bLikr dh /kkj.k'khyrk ls vf/kd gksrh gS pqEcdh; {ks=k dks gVkus ij pqEcdu dh 
vf/kd ek=kk uje yksgs }kjk xzg.k dh tkrh gSA  

 4. bLikr dh fuxzkfgrk uje yksgs dh rqyuk esa cgqr vf/kd gksrh gSaa vr% bLikr esa vof'k"V pqEcdRo vklkuh ls u"V 
ugh fd;k tk ldrk tSlkfd uje ykssgs dh fLFkfr esa vof'k"V pqEcdRo dks u"V fd;k tkrk gSA  
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(F) pqEcdh; inkFkksZa ds Hkkx :  
 LFkk;h pqEcd] fo|qr pqEcd VªkalQkWeZj dh dksj ;k VsyhQksu ds Lihdj dk Mk;ÝkWe cukus ds fy, pqEcdh; inkFkZ dk 

p;u inkFkZ ds 'kSfFkY; oØ ls r; fd;k tkrk gSA   
 

(i) LFkk;h pqEcd :  

 LFkk;h pqEcd ds fy, inkFkZ dh /kkj.k 'khyrk vf/kd gksuh pkfg,] rkfd pqEcd izcy gks rFkk fuxzkfgrk Hkh mPp gksuh 
pkfg, rkfd pqEcdu cká {ks=k] ;kaf=kd vk?kkr ,oa rki ifjorZu vkfn ds }kjk u"V u gksA bl fLFkfr esa inkFkZ ds 
pqEcdu ds pØh; ifjorZu ugha fd;s tkrs gSA  

 bu fopkjksa ds vk/kkj ij LFkk;h pqEcd bLikr ds cuk;s tkrs gSA rF; ;g gS fd ueZ yksgs dh /kkj.k 'khyrk bLikr ls 
FkksM+h vf/kd gksrh gS ijUrq fuxzkfgrk cgqr de gksrh gS ftl dkj.k ueZ yksgs dks fopqEcfdr djuk cgqr vklku gSA 
  

 (ii) fo|qr pqEcd : fo|qr pqEcd ds inkFkZ ds fy, mPp pqEcd'khyrk ¼;k mPp pqEcdh; izof̀Ùk½ gksuh pkfg,] fos'ks"k :i ls 
fuEu pqEcdu {ks=k ij ,oa mPp /kkj.k 'khyrk gksuk pkfg,A  

 fo|qr pqEcd ds fy, ueZ yksgk mi;ZDr inkFkZ gSA  
 

 (iii) Vªk¡lQkeZj dksj o VsyhQksu Mk;Qzke : bu fLFkfr;ksa esa inkFkZ dks fujUrj pqEcdu ds lEiw.kZ pØ ls xqtkjk tkrk gSA 
bl izdkj inkFkZ esa 'kSfFkY; gkfu de gksuh pkfg, rkfd ÅtkZ dk O;; de gks] inkFkZ de xeZ ¼vU;Fkk dq.Mfy;ksa dh  
fo|qrjks/kh ijr [kjkc gks ldrh gS½ ,oa mPp pqEcd'khyrk ¼de {ks=k ij vf/kd ¶yDl ?kuRo izkIr djus ds fy,½ o 
mPp fof'k"V izfrjks/k ¼Hkaoj /kkjk gkfu dks de djus ds fy,½ gksuk pkfg,A 

 VªkalQkeZj dksj o VsyhQksu Mk;Qzke cukus ds fy, ueZ yksgk mi;ksx fd;k tkrk gsA vc VªkalQkeZj dksj ds fy, 
vf/kd izHkkoh feJ /kkrq fodflr dh tk pqdh gSA os gS ijesykW;] E;WwesVy vkfnA 

2. fo|qr&pqEcd :  

 oS|qr /kkjk ds pqEcdh; izHkko dk mi;ksx fo|qr&pqEcd gSA geus i<+k gS fd ,d /kkjkokgh ifjukfydk n.M&pqEcd ds 
leku O;ogkj djrh gSA ;fn ge bl ifjukfydk ds Hkhrj ueZ yksgs dh ,d NM+ j[k nsa rks ifjukfydk dk pqEcdRo 
lSadM+ksa xquk c<+ tkrk gSA rc bl ifjukfydk dks fo|qr pqEcd dgrs gSaA ;g ,d vLFkk;h pqEcd gSA  

     
            (a)              (b) 
 

 fo|qr pqEcd cukus ds fy, ueZ yksgs dh ,d lh/kh NM+] vFkok ?kksM+s ds uky ds vkdkj dh NM+ ysdj ml ij rk¡cs ds  
fo|qrjks/kh rkj ds cgqr ls Qsjs ikl&ikl yisV nsrs gSA rkj dh bl ifjukfydk esa oS|qr /kkjk izokfgr djus ij mlds 
Hkhrj pqEcdh; {ks=k mRiUu gks tkrk gSA  

          
     (a)        (b) 
 

mailto:contact@resonance.ac.in
http://www.resonance.ac.in/reso/results/jee-main-2014.aspx


Magnetic effect of current and magnetic force on charge or current  
 

 

Reg. & Corp. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.) – 324005 

Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in 
PAGE - 50 

Toll Free : 1800 258 5555  | CIN: U80302RJ2007PLC024029 
 

Example 3. vuqizLFk dkV {ks=kQy 0.2cm2  dh ,d yksgs dh NM+ esa 1600 Am–1 dk  pqEcdh; {ks=k 2.4 × 10–5 oscj dk 
pqEcdh; ¶yDl mRiUu djrk gSA NM+ dh pqEcd 'khyrk ,oa pqEcdh; izo`fr Kkr dhft,A   

Solution B = 
A


 = 

–5

–4 2

2.4 10 Wb

0.2 10 m




 = 1.2 Wb/m2 

  = 1.2 N A –1 m–1.  

 pqEcdu {ks=k (;k pqEcdh; rhozrk) H, 1600 Am – 1 gSA blfy, pqEcd 'khyrk gksxh - 

 µ = 
B

H
 = 

–1 –1

–1

1.2NA m

1600 Am
 = 7.5 × 10 – 4 N/A2. 

 vc, leh0 µ = µ0 (1 + m ), ls pqEcdh; izo`fr gksxh -  

 m  = 

0

µ

µ
 – 1. ge tkurs gS  µ0  = 4 × 10 – 7 N/A2.  m  = 

–4

–7

7.5 10

4 3.14 10



 
 – 1 = 596. 

 

Example 4. 3000 ?ksjksa okyh VkWjkWbM dh dksj dh vkarfjd ,oa cká f=kT;k Øe'k% 11 cm rFkk 12 cm gSA 0.6 A dh 
/kkjk dksj esa 2.5 T dk pqEcdh; {ks=k mRiUu djrh gSaA dksj dh vkisf{kd pqEcd'khyrk dh x.kuk dhft,A  

 (µ0 = 4 × 10–7 T m A – 1). 

Solution VkWjkWbM dh dq.Myh ftlesa i0 /kkjk izokfgr gS ds }kjk ?ksjs x;s [kkyh LFkku esa pqEcdh; {ks=k µ0 n i0 gSA tgk¡ 
n VkWjkWbM esa izfr bdkbZ yEckbZ ij ?ksjksa dh la[;k gS ,oa µ0 eqDr vkdk'k dh pqEcd'khyrk gSA  

 ;fn bl LFkku esa dksj dks µ pqEcd'khyrk ds fdlh inkFkZ ls Hkj fn;k tk;s, rks pqEcdh; {ks=k gksxk  

 B = µ n i0 

 ijUrq µ = µ0ur, tgk¡ µr dksj ds inkFkZ dh vkisf{kd pqEcd'khyrk gSA bl izdkj & 

 B = µ0 ur ni0 

 ;k µr = 
0 0

B

µ n i
 

 ;gk¡ B = 2.5 T, i0 = 0.7 A rFkk n = 
3000

2 r
m –1, tgk¡ r VkWjkWbM dh ek/; f=kT;k gS 

 ( r = 
11 12

2


 = 11.5 cm 11.5 × 10–2 m). bl izdkj 

 µr = 
–7 –2

2.5

(4 10 ) (3000/2 11.5 10 ) 0.7      
 = 

–2

–7

2.5 11.5 10

2 10 3000 0.7

 

  
  

  µr = 684.5 
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 fpfUgr iz'u nksgjkus ;ksX; iz'u gSA 

Hkkx - I : fo"k;kRed iz'u ¼SUBJECTIVE QUESTIONS½ 

[k.M (A) : pqEcd rFkk xfr'khy vkos'k ds dkj.k pqEcdh; {ks=k 
A-1. fdlh NksVs f}/kzqo dk pqEcdh; vk?kw.kZ 1 A m2 gSA f}/kzqo dh v{k ls 30º dk dks.k cukus okyh js[kk ij f}/kzqo ds dsUnz 

ls 10 cm nwjh ij ok;q esa pqEcdh; çsj.k dk ifjek.k Kkr djks \ 
 

A-2. q = 2C dk fcUnq vkos'k ewy fcUnq ij gS] bldk osx 2 î m/s gSA fuEu fcUnqvksa ij pqEcdh; {ks=k (ml {k.k tc d.k 
ewy fcUnq ls xqtj jgk gks) lfn'k :i esa Kkr djksA 

 (i) (2, 0, 0)  (ii) (0, 2, 0) (iii) (0, 0, 2) (iv) (2, 1, 2)  

 (v) D;k y–z ry esa fLFkr o`Ùk y2 + z2 = c2 dh ifjf/k ij çR;sd LFkku ij pqEcdh; {ks=k dk ifjek.k leku gS \  
‘c’ fu;rkad gSA D;k pqEcdh; {ks=k dh fn'kk Hkh leku gSA 

 (vi) ;fn ç'u (v) esa o`Ùk dh mlh lehdj.k ds fy, o`Ùk dk ry x = a gks rks mijksDr ç'u dk mÙkj D;k gksxkA ;gka 
‘a’ fu;r gSA 

 

A-3. ,d _.kkosf'kr d.k dk ifjek.k ‘q’ gSA ;g ‘R’ f=kT;k ds o`Ùk esa fu;r pky V ls fp=kkuqlkj 
pDdj yxk jgk gSA rks fuEu fcUnqvksa ij pqEcdh; {ks=k (fn'kk o ifjek.k) Kkr djks \ 

 (i) o`Ùk ds dsUnz ij (fn'kk o ifjek.k)  

 (ii) oy; ds dsUnz ls ‘x’ nwjh ij v{k ij fLFkr fcUnq ds fy, pqEcdh; {ks=k ¼dsoy ifjek.k½ D;k bldh fn'kk gj le; 
fu;r gksxh? 

 

[k.M (B) : lh/ks rkj ds dkj.k pqEcdh; {ks=k 
B-1. fp=kkuqlkj X-Y ry esa vuUr yEckbZ ds nks eqM+sa gq;s nks rkj fLFkj j[ks gSA çR;sd rkj esa 10A dh /kkjk çokfgr gks jgh 

gSA [k.M L rFkk M, x–v{k ds vuqfn'k gSA [k.M P rFkk Q, Y–v{k ds lekUrj gSA OS = OR = 0.02 ehVj gSA ewy 
fcUnq  O ij pqEcdh; çsj.k dk ifjek.k ,oa fn'kk Kkr djks \ 

 
 

B-2. ,d leckgq f=kHkqt dh Hkqtkvksa esa 1 ,sfEi;j dh /kkjk çokfgr gks jgh gSA f=kHkqt dh Hkqtk 4.5 × 10–2 ehVj gS rks 
f=kHkqt ds dsUnzd ij pqEcdh; {ks=k D;k gksxk \  

 

B-3. nks vuUr yEckbZ ds lh/ks irys lekUrj rkjksa ds e/; dh nwjh 0.1 ehVj gSA çR;sd rkj esa 10 ,sfEi;j dh /kkjk 
çokfgr gks jgh gSA fuEu fLFkfr;ksa esa nksuksa rkj ls 0.1 ehVj nwjh ij fLFkr fcUnq ij pqEcdh; {ks=k Kkr djks tc /kkjk 
dh fn'kk  

 (i) leku gks rFkk  (ii) foijhr gksA 
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B-4. fp=k esa pkj vuUr yEckbZ ds 'L' vkd̀fÙk okys rkj çnf'kZr gSA çR;sd rkj esa i 

/kkjk çokfgr gks jgh gSA pkjksa dksuksa ls leku nwjh ij fLFkr fcUnq 'O' ij 

pqEcdh; {ks=k dh rhozrk Kkr djks \ 

 
 

B-5. fp=kkuqlkj ,d yEcs rkj dks e/; ls eksM+dj ledks.k cuk;k x;k gSA n'kkZb;s Q rFkk 

R fcUnqvksa ij pqEcdh; {ks=k dk ifjek.k vleku gS rFkk pqEcdh; {ks=k dk ifjek.k Hkh 

Kkr djks \ rkj w1 ,oa o`Ùk dh ifj/kh leryh; gS ,oa w2 dkxt ds ry ds yEcor~ 

gSA Q ,oa R ij pqEcdh; {ks=k dk vuqikr Hkh Kkr djksA 

 
 

B-6. ,d yEcs /kkjkokgh rkj esa ' i ' /kkjk çokfgr gks jgh gSA bls lery dks.k  ls 

eksM+ fn;k tkrk gSA bl dks.k ds yEcv)Zd ij 'kh"kZ ls x nwjh ij pqEcdh; 

{ks=k B dk eku Kcot
4


Vslyk ds inksa esa fn;k tkrk gSA K dk eku gksxkA 

 

 
 

B-7. 'a' Hkqtk okys oxZ esa ' i ' /kkjk çokfgr gks jgh gS rks blds dsUnz ij pqEcdh; {ks=k dk eku Kkr dfj, \ 
 

B-8. fp=kkuqlkj çR;sd cSVjh dk fo0ok0 cy 10 oksYV gSA P fcUnq ij pqEcdh; {ks=k B Kkr djksA  

P

 

[k.M (C) : oÙ̀kkdkj ywi ds dkj.k pqEcdh; {ks=k 
C-1. (i)  nks o`Ùkkdkj dq.Mfy;ksa dh f=kT;k;sa 5.0 lseh0 rFkk 10 lseh0 gS] nksuksa esa 1 ,sfEi;j dh /kkjk çokfgr gks jgh gSA 

nksuksa dq.Mfy;ksa esa Øe'k% 50 rFkk 100 ?ksjs gS] nksuksa bl çdkj j[kh gS fd muds ry rFkk dsUnz lEikrh gS rks  

nksuksa dq.Mfy;ksa ds mHk;fu"B dsUnz ij pqEcdh; {ks=k B dk eku Kkr djksA tc dq.Mfy;ksa esa /kkjk (a) leku 
fn'kk esa çokfgr gks jgh gksA (b) foijhr fn'kk esa çokfgr gks jgh gksA 

 (ii) mijksDr ç'u esa ;fn ckgjh dq.Myh dks O;kl ds lkis{k 90º ls ?kqek fn;k tk;s rks dsUnz ij pqEcdh; {ks=k B dk 
ifjek.k D;k gksxk? 

 

C-2. nks lek{kh; o`Ùkkdkj dq.Mfy;ksa esa çR;sd dh f=kT;k 4 lseh0 o çR;sd esa 10 ?ksjs gSA nksuksa ,d nwljs ls 6 lseh0 dh 
nwjh ij j[kh gSA ;fn çR;sd dq.Myh esa 1 ,sfEi;j dh /kkjk foijhr fn'kk esa çokfgr dh tk;s rks pqEcdh; çsj.k dk 
eku Kkr djksA 

 (a) izR;sd dq.Myh ds dsUnz ij  (b) nksuksa dh v{k ds e/; fcUnq ijA 
 

[k.M (D) : lh/ks rkj rFkk òÙkh; pki ds dkj.k pqEcdh; {ks=k 
D-1. fp=kkuqlkj nks v)Zo`Ùkkdkj rkj ftudh f=kT;k;sa R1 rFkk R2 gS] dks tksM+dj PQRSP ywi cuk;k x;k gSA dsUnz C ij 

pqEcdh; çsj.k dk ifjek.k Kkr djksA 

R2 R1

I

I

Q PS R C  
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D-2. irys pkyd rkj ls cus fudk; esa  ' i' /kkjk çokfgr gks jgh gSA blesa R f=kT;k ds 

o`Ùkkdkj pkyd ds dsUnz fcUnq A (0, R, 0) ij pqEcdh; çsj.k  B dk ifjek.k Kkr djksA 

o`Ùkkdkj Hkkx yz ry esa fLFkr gSA 

 
D-3. fp=k esa nh xbZ vkd̀fÙk;ksa ds ywiksa esa /kkjk  çokfgr gks jgh gSA bu ywiksa ds fcUnq  'O' ij pqEcdh; çsj.k Kkr djksA 

 
 (a) fp=k 'a' esa dks.k  rFkk f=kT;k;sa a,b Kkr jkf'k;ka gSA 

 (b)  fp=k b esa f=kT;k a rFkk Hkqtk b Kkr jkf'k;ka gSA 

 (c)  fp=kkuqlkj irys rkj esa  = 5.0 ,sfEi;j /kkjk çokfgr gks jgh gSA rkj ds oØkdkj Hkkx dh f=kT;k R = 120 mm 

rFkk dks.k 2 = 90° gks rks fcUnq  O ij pqEcdh; çsj.k Kkr djksA 

0

2
R

2
 

 

D-4. fp=kkuqlkj a, b, c rhu vkd̀fr;k¡ çnf'kZr gS] rkj esa  /kkjk çokfgr gks jgh gS rks çR;sd vkd`fÙk;ksa esa 'O' fcUnq ij 
pqEcdh; çsj.k Kkr djks \ oØkdkj Hkkx dh f=kT;k R gSA tcfd rkj dk js[kh; Hkkx cgqr yEck gSA 

z

x

y0
R

z

x

y0
R

z

x

y0
R

(a) (b) (c)  
 

[k.M (E) : csyu]cM+h ifêdk] ifjufydk o VksjkWbM ds dkj.k pqEcdh; {ks=k rFkk ,sfEi;j dk fu;e 

E-1. ,d pkyd esa vuUr rkj lfUudV j[ks gS] çR;sd rkj vuUr yEckbZ dk gS o çR;sd esa  

' i ' /kkjk çokfgr gks jgh gSA fl) djks fd fp=k esa n'kkZ;h  vuUr yEckbZ dh 'khV ds 

lEeq[k pqEcdh; cy js[kk,sa dks pqEcdh; {ks=k B = (1/2)0 ni, }kjk O;Dr fd;k tkrk 

gSA ;gk¡ n ,dkad yEckbZ esa pkyd rkjksa dh la[;k gSA 
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E-2. fp=k esa csyukdkj pkyd çnf'kZr gSA bldh vkUrfjd f=kT;k a rFkk  ckº; f=kT;k b gS] 
blds vuqçLFk dkV {ks=k esa i  /kkjk ,d leku :i ls forjhr gSA n'kkZb;s pkyd ds 

vkUrfjd fcUnq (i.e.  a < r < b) ij pqEcdh; {ks=k B, B = 
2 2

0

2 2

i r a

r2 (b a )

 
 

 gksxkA 

a = 0 lhekUr fLFkfr ds fy, mijksDr lw=k  dh tkap djksA  
 

 

E-3. ,d r f=kT;k dh iryh yEch [kks[kyh csyukdkj uyh esa bldh yEckbZ ds vuqfn'k ' i ' /kkjk çokfgr gks jgh gS rks blds 
i`"B ls r/4 nwjh ij pqEcdh; {ks=k nh xbZ fLFkfr;ksa ij Kkr djksA (a) uyh ds vUnj (b) uyh ds ckgjA 

 

E-4. ,d yEch ifjufydk esa 10 ,sfEi;j dh /kkjk çokfgr gks jgh gS] blds vUnj pqEcdh; {ks=k B = 3.14 × 10–2 T Vslyk 
gSA rks ifjufydk dh ,dakd yEckbZ esa ?ksjksa dh la[;k Kkr djks \ 

 

E-5. ,d ifjufydk ftldh yEckbZ 20 lseh0 o f=kT;k 1.0 lseh0 gS blds çR;sd ehVj ij 0.01 vkse çfrjks/k okys yEcs 
rkacs ds rkj ds 400 ?ksjs yisVs gq, gS rks ifjufydk ds fljksa ij tqM+h gqbZ cSVjh dk fo0ok0cy Kkr djksA bl cSVjh 
ds dkj.k ifjufydk ds dsUnz ds ikl mRiUu pqEcdh; {ks=k dk eku 1.0 × 10–2 T VSlyk gSA 

 

E-6 ,d fo'kky /kkrq dh ifV~Vdk esa i`"Bh; /kkjk izokfgr gks jgh gS] blds lehi ,d dldj yisVh gqbZ yEch ifjukfydk 
bl izdkj j[kh gqbZ gS fd bldh v{k ifV~Vdk ds lekukUrj gSA ifV~Vdk dh dl pkSM+kbZ ls ì"B /kkjk Kdl gS rFkk 
ifjukfydk dh ,dkad yEckbZ esa Qsjksa dh la[;k n gSA ifjukfydk ds dsUnz ds lehi pqEcdh; {ks=k 'kwU; gSA (a) 

ifjukfydk esa izokfgr /kkjk Kkr dhft;sA (b) ;fn ifjukfydk dks bl izdkj ?kqek;k tkrk gS fd bldh v{k /kkrq dh 
ifV~Vdk ls 60º ds dks.k ij gks tk;s] rks blds dsUnz ds lehi pqEcdh; {ks=k dk ifjek.k fdruk gksxk \  

 

E-7. fp=kkuqlkj nks /kkrq dh ifêdkvksa esa i`"Bh; /kkjk çokfgr gks jgh gSA dl pkSM+kbZ dh ifêdk ls Kdl  /kkjk çokfgr gks jgh 
gS] tgka K fu;rkad gSA rks fcUnq P, Q rFkk R ij pqEcdh; {ks=k Kkr djks \ 

P

Q

R

× × × × × × × ×
 

[k.M (F) : vkos'k ij pqEcdh; cy  (Normal incidence) 
 

F-1. ,d vkosf'kr d.k 24 kV ds foHkokUrj }kjk Rofjr gksrk gS rFkk 2 × 106 m/s osx izkIr djrk gSA ;g 0.2 T ds 
pqEcdh; {ks=k esa yEcor~ izos'k djrk gSA rks blds }kjk cuk;s x;s o`Ùk dh f=kT;k Kkr djksA  

 

F-2. le:i pqEcdh; {ks=k esa ,d U;wVªkWu] çksVkWu] bysDVªkWu rFkk -d.k lHkh leku osx ls 

ços'k djrs gSA pqEcdh; {ks=k dh fn'kk dkxt ds ry ds yEcor~ vUnj dh vksj gS rks 

fuEu esa ls dkSuls iFk bysDVªkWu rFkk -d.k ds gksaxsA 
 

F-3. lw=k X = 3 YZ2 esa jkf'k;ka X rFkk Z Øe'k% /kkfjrk rFkk pqEcdh; çsj.k dh foek,sa gS] rks MKS i}fr esa Y dh 
foek.............. gksxhA 

F-4. fp=kkuqlkj P rFkk Q fcUnq ij nks yEcs lekUrj rkj dkxt ds ry ds yEcor~ j[ks gSaA nksuksa esa Øe'k% 2.5 amps rFkk 
I ,sfEi;j dh /kkjk leku fn'kk esa (dkxt ds ry ds yEcor~ vUnj dh vksj) izokfgr gks jgh gSA P rFkk Q fcUnq dh 
lajs[kh; fcUnq R ls nwjh Øe'k% 5m rFkk 2m gSA 

 
 (a) ,d bysDVªkWu 4 x 105 m/s osx ls /kukRed X-fn'kk esa xfr dj jgk gS] ;g fcUnq R ij 3.2 x 1020 N cy vuqHko 

djrk gS rks I dk eku Kkr djks \ 

 (b) 2.5 ,fEi;j /kkjk izokg okys yEcs lekUrj rkj dh lHkh fLFkfr;kW Kkr dhft,] ftlds dkj.k fcUnq R ij pqEcdh; 
çsj.k 'kwU; gksA 
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F-5. ,d d.k X–Y ry esa xfrdj jgk gS] bldk vkos'k 5 × 10–10 C dwykWe gSA bl ij pqEcdh; {ks=k 8 k̂ mT Vslyk }kjk 

(4.0 î  + 3.0 ĵ ) × 10–10  U;wVu dk cy dk;Z dj jgk gS rks d.k dk osx Kkr djks \  
 

F-6. ,d ç;ksxdehZ dh Mk;jh ds vuqlkj  “,d vkosf'kr d.k dks pqEcdh; {ks=k (7.0 î   – 3.0 ĵ ) × 10–3 T esa ç{ksfir djrs 

gSA d.k dk Roj.k (x î  + 7.0 ĵ ) × 10–6 m/s2 ik;k tkrk gSA x dk eku Kkr dfj;sA 

 

F 7. ,d /kukRed vkos'k q, ftldk nzO;eku m gS] fp=k esa fn[kk;s x;s pqEcdh; {ks=k esa ,d 

leku osx v ls ços'k djrk gSA (a) pqEcdh; {ks=k esa cuk;s x;s o`Ùkh; pki dh f=kT;k 

Kkr djks \  (b) dsUnz ij pki }kjk cuk;k x;k dks.k Kkr djks \ (c) d.k pqEcdh; {ks=k 

esa fdruh nsj jgsxk \ (d) ;fn vkos'k q _.kkRed gks rks mijksDr rhuksa Hkkx iqu% gy 

djks \ 

×

×

×

×

×

×

×

×

×

×

×

×

×

×

×

v

B

/4

 

 

F 8. ,d yEcor~ pqEcdh; {ks=k  B esa q vkos'k o m nzO;eku dk d.k ç{ksfir fd;k tkrk gSA tc 

d.k pqEcdh; {ks=k ls ckgj vkrk gS rks bldk fo{ksi.k dks.k Kkr djks ;fn pqEcdh; {ks=k dh 

pkSM+kbZ d dk eku, (a),(b) rFkk (c) esa fn;s x;s ekuksa ls fcYdqy FkksM+k lk de gksA 

 (a) 
mv

qB
   (b) 

mv

2qB
   (c) 

3mv

qB
 

 



d 

v

 
 

F-9. fp=kkuqlkj mÙky ySUl dh Qksdy yEckbZ 10 cm gS] 1.2 Vslyk dk pqEcdh; {ks=k B  
bldh eq[; v{k ds lekUrj gSA ,d 2.0 × 10–5 C vkos'k rFkk 2 × 10–5 kg dk d.k 
fp=k ds ry ds yEcor~ 4.8 m/s ds osx ls ç{ksfir fd;k tkrk gSA ;g d.k o`Ùkh; iFk 
ds vuqfn'k xfr djrk gS] bldk dsUnz ySUl dh eq[; v{k ij ySUl ls 15 cm dh nwjh 
ij gSA ySUl rFkk o`Ùk dh v{k ,d gh gSA n'kkZb;s d.k dk çfrfcEc o`Ùk ds vuqfn'k 
xfr djsxk rFkk bl o`Ùk dh f=kT;k Hkh Kkr djks \ 

B

P

 

 

F-10. ,d le:i pqEcdh; {ks=k dk ifjek.k 0.20 T rFkk fn'kk iwoZ ls if'pe dh vksj gSA ,d d.k ftldk nzO;eku o 
vkos'k Øe'k% 10–5 kg rFkk 10–5 C gS dks nf{k.k ls mÙkj dh vksj iz{ksfir fd;k tkus ij ;g ,d leku osx ls xfr 
djrk gS rks d.k dk iz{ksi.k osx Kkr fdft,? (g = 10 m/s2)  

 

F-11. ,d dldj fyiVh gqbZ ifjufydk dh bdkbZ yEckbZ esa  n Qsjs gS] bldh f=kT;k r gS rFkk blesa  i /kkjk çokfgr gks jgh 
gSA bldh v{k ij fLFkr ,d fcUnq ls  m nzO;eku ,oa q vkos'k okyk ,d d.k ifjufydk ds v{k ds yEcor~ fn'kk esa 
fdl U;wure pky ls ç{ksfir fd;k tk, fd d.k ifjufydk ls Vdjk, \  

 

[k.M (G) : vkos'k ij pqEcdh; cy ¼fr;Zd vkiru½ 
G-1. ,d 5.0 × 10–12 kg o 5.0 C  vkos'k dk d.k 5.0 mT ds pqEcdh; {ks=k esa 1.0 km/s dh pky ls iz{ksfir fd;k tkrk 

gSA pqEcdh; {ks=k lfn'k rFkk osx lfn'k ds e/; sin–1 (0.90) dk dks.k gSA n'kkZb;s d.k dk iFk gsfydy gksxk rFkk 
gsfydy (lfiZykdkj)  dk O;kl o fip Kkr djks \   

 

G-2. ,d çksVkWu dks 0.04 T  ds pqEcdh; {ks=k esa ç{ksfir fd;k tkrk gS ;g gsfydy iFk ij xfr djrk gS] bl iFk ¼izsf{kr 
o`Ùk½ dh f=kT;k o fip Øe'k% 5.0 cm rFkk 20 cm gSA izksVkWWu ds osx dk pqEcdh; {ks=k ds lekUrj rFkk yEcor~ ?kVd 
Kkr djks \ çksVkWu dk nzO;eku 1.6 × 10–27 kg gSA 
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G-3. ,d bysDVªkWu xu G }kjk 2 keV ÅtkZ ds bysDVªkWu /kukRed x-v{k dh vksj mRlftZr 
fd;s tkrs gSA bysDVªkWu fcUnq S ij Vdjk;s tkrs gS ;gk¡ GS = 0.1 eh- rFkk GS js[kk 
x-v{k ds lkFk 60° dks.k ij gS tSlk fp=k esa iznf'kZr gSA bysDVªkWu xu ds ckgj {ks=k esa 

GS ds lekUrj ,d le:ih pqEcdh; {ks=k B  mifLFkr gS bysDVªkWu dks S ij Vdjkus 
gsrq vko';d U;wure pqEcdh; {ks=k B gksxkA ¼bysDVªkWu dk nzO;eku = 9 × 10–31 kg]½  

 

[k.M (H) : vkos'k ij pqEcdh; rFkk fo|qr cy 

H-1. ,d bysDVªkWu iqat] ,d lkFk vkjksfir pqEcdh; {ks=k 2 × 10–3 Wb/m2 rFkk fo|qr {ks=k 3.2 × 104 V/m, ls xqtjrk gSA 

(E B V  ) gSA ;fn bysDVªkWu dk iFk vfopfyr jgrk gS rks bysDVªkWu dh pky Kkr djks \ ;fn fo|qr {ks=k gVk 
fy;k tk;s rks bysDVªkWu ds iFk dh f=kT;k D;k gksxh \ [bysDVªkWu dk nzO;eku = 9.1 × 10–31 kg]  

 

H-2. lksus dh ,d csyukdkj ifêdk dh f=kT;k r gS blls  i  /kkjk çokfgr gks jgh gSA 
,dkad vk;ru esa eqDr bysDVªkWu dh la[;k n gS rks (a) bysDVªkWu dk viogu osx 
v Kkr djks \ (b) fp=k esa fn[kk;s x;s {ks=k esa ;fn pqEcdh; {ks=k B fo|eku gks rks 
eqDr bysDVªkWu ij vkSlr pqEcdh; cy D;k gksxk \   

 (c) pqEcdh; cy ds dkj.k pkyd dh yEckbZ ds ,d fljs ij eqDr bysDVªkWu bdV~Bs gks tkrs gSA ;g pkyd esa 
vuqçLFk fo|qr {ks=k mRiUu djrs gS tks fd bysDVªkWu ij yxus okys pqEcdh; cy dk fojks/k djrk gS] ;g fo|qr {ks=k 
bysDVªkWu ds iqu% laxzg.k dks jksd nsrk gSA vr% bl fo|qr {ks=k dk ifjek.k Kkr dfj;s \ (d) bysDVªkWu laxzg.k ds 
dkj.k pkyd dh pkSM+kbZ ds fljksa ij mRiUu foHkokUrj D;k gksxk \ tc /kkjk çokgh rkj dks pqEcdh; {ks=k esa j[kk 
tkrk gS rks vuqçLFk fo0ok0cy mRiUu gksrk gS bls gkWy çHkko dgrs gSA  

 

H-3. ,d d.k 1.0 cm f=kT;k ds o`Ùkh; iFk ij 0.40 T okys pqEcdh; {ks=k ds çHkko esa xfr dj jgk gSA 200 V/m dk 
fo|qr {ks=k blds iFk dks ljy js[kh; cukrk gSA rks d.k ds vkos'k rFkk nzO;eku dk vuqikr Kkr djks \ 

 

H-4. ,d çksVkWu ijLij yEcor~ pqEcdh; rFkk fo|qr {ks=k esa ls10 5 m/s ds osx ls fcuk fopfyr gq, xqtjrk gSA çksVkWu dk 
osx nksuksa {ks=kksa ds yEcor~ gSA tc fo|qr {ks=k gVk fn;k tkrk gS rks çksVkWu 2 cm f=kT;k ds iFk ij xfr djus yxrk gS 
rks pqEcdh; {ks=k rFkk fo|qr {ks=k ds ifjek.k Kkr djksA çksVkWu dk nzO;eku = 1.6 × 10–27 fdxzk0 gSA  

 

H-5. ,d m nzO;eku rFkk q  vkos'k okys d.k dks ewy fcUnq ls ,sls {ks=k esa NksM+k tkrk gS ftlesa fo|qr {ks=k rFkk pqEcdh; 

{ks=k nksuksa fo|eku gSA 0
ˆB B j   rFkk 0

ˆE E i  gSA d.k dh pky X-funsZ'kkad ds Qyu esa Kkr djks \ 
 

[k.M (I) : /kkjkokgh rkj ij pqEcdh; cy 

I-1. ,d lh/ks /kkjkokgh rkj ds 10 cm Hkkx ls 10 A dh /kkjk çokfgr gks jgh gSA ;g 0.1 T okys pqEcdh; {ks=k ls 37º dk 
dks.k cuk jgk gS rks rkj ij pqEcdh; cy Kkr djksA 

 

I-2. ,d oxkZdkj ywi abcd ftldh ,d Hkqtk dh yEckbZ 10 cm gS] ds dksus d ls 2 A  dh 

/kkjk ços'k dj jgh gS rFkk foijhr dksus b ls ckgj vk jgh gSA fp=kkuqlkj ywi ds ry 

ds yEcor~ B = 0.1 T dk pqEcdh; {ks=k çnf'kZr gSA ywi dh pkjksa Hkqtkvksa ij pqEcdh; 

cy dh fn'kk o ifjek.k Kkr djks \ 

d c

a b
 

I-3. fp=kkuqlkj ,d çcy csyukdkj fo|qr pqEcd] ftldk O;kl 4.0 cm gS] }kjk 1.0 T dk 

pqEcdh; {ks=k mRiUu fd;k tkrk gSA csyukdkj {ks=k dh v{k dks yEcor~ çfrNsfnr 

djrk gqvk ,d rkj j[kk gS] blesa 2.0 A dh /kkjk çokfgr gks jgh gSA rks {ks=k }kjk rkj 

ij yxus okys cy dk ifjek.k Kkr djks \ 

S

N
i

 

 

I-4. ,d  yEckbZ dk rkj y–v{k ds vuqfn'k j[kk gS] blesa i /kkjk çokfgr gks jgh gSA fo|eku pqEcdh; {ks=k 

0
ˆ ˆ ˆB B (i j k)T    gSA rkj ij dk;Zdkjh cy dk ifjek.k Kkr djksA 
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I-5. ,d irys {kSfrt rkj dh yEckbZ 0.2 eh0 o nzO;eku 10–4 kg gSA tc blesa ls 10 ,sfEi;j dh /kkjk çokfgr dh tkrh 
gS rks ;g pqEcdh; {ks=k esa rSjrk gSA bls lEHko cukus ds fy, U;wure pqEcdh; {ks=k dh rhozrk D;k gksxh\ (yhft,  

g = 10 m/s2)  
 

I-6. X – Y ry esa oØ y = A sin
2

x
 

  
 ds vuqfn'k j[ks rkj esa 'i' /kkjk çokfgr gks jgh gSA ,dleku pqEcdh; {ks=k B dh 

fn'kk z-v{k ds vuqfn'k gSA rkj ds x = 0 rFkk x = /2 okys Hkkx esa yxus okys pqEcdh; cy dk ifjek.k Kkr djks \ 
 

I-7. fp=kkuqlkj ,d n`<+ rkj R f=kT;k ds o`Ùkh; Hkkx dk prqFkk±'k rFkk nks lh/ks rkj ls feydj cuk gSA rkj yEcor~ 
pqEcdh; {ks=k B esa vakf'kd :i ls j[kk gSA ;fn blesa 'i' /kkjk çokfgr gks jgh gS rks rkj ij yxus okyk pqEcdh; cy 
Kkr djks \  

 
 

I-8. ,d /kkrq dk rkj PQ ftldk nzO;eku 10 gm gSA ;g {kSfrt /kkrq 
dh iVfj;ks ij fojkekoLFkk esa j[kk gSA nksuksa iVfj;ksa ds e/; dh 
nwjh fp=kkuqlkj 4.90 cm (figure) gSA 0.800 T dk pqEcdh; {ks=k 
Å/okZ/kj uhps dh vksj fo|eku gSA ifjiFk ds çfrjks/k dks /khjs&/khjs 
?kVk;k tkrk gS vkSj tc ;g 20.0  ls de gks tkrk gS rks rkj PQ 

iVfj;ksa ij fQlyus yxrk gS rks ?k"kZ.k xq.kkad dk eku Kkr djksA  
PQ rkj ij /kkrq dh iVfj;ksa }kjk yxus okys pqEcdh; cy dks 
ux.; ekuuk gS (g = 9.8 m/s2) 

P

Q

× × × ×

× × × ×

× × × ×

× × × ×

6 V

 

 

I-9. nks yEcs rkjksa esa leku fn'kk esa /kkjk izokfgr gks jgh gSa ;g nksuksa rkj ,d nwljs dks vkdf"kZr dj jgs gSa] tcfd nks 
lekUrj bysDVªkWu ds iqat tks fd leku fn'kk esa izokfgr gSa ,d nwljs dks izfrdf"kZr djrs gSaA le>kb;sA  

I-10. fdlh {ks=k esa fo|eku pqEcdh; {ks=k 0

x ˆB B 1– k
   
 

, B0  rFkk  fu;rkad gSA tgk¡  x fcUnq dk x funsZ'kkad gS rFkk 

k̂ , z v{k ds vuqfn'k ,dkad lfn'k gSA ,d oxkZdkj ywi ftldh Hkqtk  gS o blesa i, /kkjk çokfgr gks jgh gS] bl 
çdkj j[kk gS fd bldh Hkqtk,sa x rFkk  y v{kksa ls lekUrj gSA rks ywi ij yxus okys ifj.kkeh pqEcdh; cy dk 
ifjek.k Kkr djks \ 

 

I-11. fp=k esa fo|qr ifjiFk dk Hkkx çnf'kZr gSA AB, CD rFkk EF leku 

çfrjks/k ds cgqr yEcs rkj gSA ,d rkj dh mlds utnhd okys rkj ls 

nwjh 2 cm gSA rkj AE o BF ds çfrjks/k ux.; gS rFkk vehVj dk 

ikB;kad 60 A gS rks AB rFkk CD rkj dh çfr ,dkad yEckbZ ij yxus 

okyk pqEcdh; cy Kkr djks \ 

A
C D

F

BA

E  

I-12. nks yEcs lekUrj pkydksa ds e/; nwjh r1 = 5cm gSA nksuksa esa i1 = 10 A rFkk i2 = 20 A fu;r /kkjk çokfgr gks jgh gSA 
nksuksa ds e/; dh nwjh r2 = 10 cm ls c<+kus ds fy, pkyd dh çfr ,dkad yEckbZ ij fd;k x;k dk;Z D;k gksxk \ 
tcfd nksuksa pkykdksa esa /kkjk leku fn'kk esa çokfgr gks jgh gksA 

 

I-13. {kSfrt ry esa d nwjh ij fLFkr IykfLVd dh nks iVfj;ksa ij  yEckbZ ,oa m nzO;eku dk ,d {kSfrt lh/kk rkj fQly 
ldrk gSA rkj rFkk iVfj;ksa ds e/; ?k"kZ.k xq.kkad  gSA ;fn rkj esa çokfgr /kkjk 'i' gS] ifj{ks=k esa U;wure fdruk 
pqEcdh; {ks=k mifLFkr gksuk pkfg,] rkfd iVfj;ksa ij rkj fQly ldsA 
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[k.M (J) : /kkjkokyh ywi ij cy rFkk cy vk?kw.kZ vkSj pqEcdh; f}/kzqo vk?kw.kZ 
J-1. ,d o`Ùkkdkj dq.Myh esa 100 ?ksjs gSA bldh çHkkoh f=kT;k rFkk blesa çokfgr /kkjk Øe'k% 0.05 m o 0.1 amp. gS 

¼/kkjk fu;r ekurs gq,½A bls ckº; pqEcdh; {ks=k 1.5 wb/m2 esa pqEcdh; {ks=k ds yEcor~ v{k ds lkis{k 1800 ds dks.k 
ls ?kqekus ds fy, fdruk dk;Z djuk iM+sxk\ izkjEHk esa dq.Myh dk ry pqEcdh; {ks=k ds yEoor~ gSµ   

 

J-2. (a) ,d f}oheh; pqEcdh; {ks=k esa a f=kT;k dk o`Ùkkdkj ywi j[kk gS rFkk blesa i /kkjk 

çokfgr gks jgh gSA fp=kkuqlkj ywi dk dsUnz {ks=k ds dsUnz ls lEikrh gSA o`Ùk dh ifjf/k 

ij pqEcdh; {ks=k dh lkeF;Z B gS rks ywi ij pqEcdh; cy Kkr djksA 

B
ia

 

 (b)  fdlh LFkku ij dkYifud pqEcdh; {ks=k 0 rB B e , fo|eku gS] tgka re  ,dkad lfn'k gSA ;g ewy fcUnq ds lkis{k 

fdlh fcUnq dh f=kT;h; fn'kk ds vuqfn'k gS rFkk B0 = fu;rkad gSA ,d o`Ùkkdkj ywi ftldh f=kT;k a rFkk blesa  i 
/kkjk çokfgr gks jgh gSA bldk ry X-Y ry ds lekUrj gS o dsUnz (0, 0, a) ij gSA rks ywi ij dk;Zjr pqEcdh; cy 
dk ifjek.k Kkr djks \    

 

J-3 ,d vk;rkdkj dq.Myh esa  100 ?ksjs gS bldh yEckbZ 4 cm rFkk pkSM+kbZ 5 cm gSA blesa 2A dh /kkjk çokfgr gks jgh 
gSA bldk ry le:i pqEcdh; {ks=k ds lekUrj gSA ;fn dq.Myh ij 0.2 N-m dk cy vk?kw.kZ dk;Zjr gks rks pqEcdh; 
{ks=k B dk ifjek.k Kkr djksA  

 

J-4 4 cm f=kT;k o 50 ?ksjs okyh dq.Myh esa 2.5 A dh /kkjk çokfgr gks jgh gSA ;g 0.20 T okys pqEcdh; {ks=k esa ?kw.kZu 
dj jgh gSA (a) dq.Myh ij vf/kdre cy vk?kw.kZ Kkr djks \ (b) fdlh fo'ks"k fLFkfr esa dq.Myh ij cy vk?kw.kZ blds 
vf/kdre eku dk vk/kk gksrk gSA rks pqEcdh; {ks=k rFkk dq.Myh ds ry ds e/; fdruk dks.k gS \ 

 

J-5 ,d oxkZdkj ywi dh Hkqtk 10 lseh- gS o blesa 10 ,fEi;j dh /kkjk izokfgr gks jgh gSA ywi dh ,d Hkqtk ds lekUrj 
0.20 Vslyk dk pqEcdh; {ks=k fo|eku gS rks (a) ywi ij dk;Zjr cy D;k gS\ (b) ywi ij dk;Zjr cy vk?kw.kZ D;k gS \ 

 

J-6. 2.0 lseh0 O;kl o 500 ?ksjksa okyh o`Ùkkdkj dq.Myh easa 1.0 A dh /kkjk çokfgr gks jgh gSA bldh v{k fdlh LFkku ij 
fLFkr  0.40 T ds le:i pqEcdh; {ks=k ls 30º dk dks.k cuk jgh gS rks dq.Myh ij cy vk?kw.kZ Kkr djks\  

 

J-7. ,d o`Ùkkdkj dq.Myh esa  'i' /kkjk çokfgr gks jgh gS o blds rkj dh yEckbZ L gSA le:i pqEcdh; {ks=k  B ywi ds ry 
ds lekUrj gSA (a) ywi ij cy vk?kw.kZ Kkr djksA (b) ;fn mlh yEckbZ ds rkj ls ,d vk;rkdkj ywi cuk;k tk;s 
ftldh Hkqtkvksa dk vuqikr 1 : 2 gks] rks bl ij cy vk?kw.kZ D;k gksxk \ nksuksa esa dkSulk cM+k gksxk? 

 

J-8. ,d R f=kT;k dh fo|qrjks/kh oy; ij Q vkos'k leku:i ls forfjr gSA ;fn oy; dks bldh v{k ds lkis{k  dks.kh; 
osx ls ?kqek;k tk;s rks oy; dk pqEcdh; vk?kw.kZ Kkr djks \  

 

[k.M (K) : pqEcd rFkk i`Foh ds dkj.k pqEcdh; {ks=k 
K-1. nks o`Ùkkdkj dq.Myh] çR;sd easa 100 Qsjs gS] bl çdkj j[kh xbZ gS fd ,d Å/oZ ry esa gS rFkk nwljh {kSfrt ry esa gS 

rFkk buds dsUnz laikrh gSA Å/okZ/kj o {kSfrt dq.Mfy;ksa dh f=kT;k Øe'k% 20 cm o 30 cm gSA ;fn buesa /kkjk dh 
fn'kk;sa bl çdkj gS fd dq.Mfy;ksa ds dsUnz ij i`Foh dk pqEcdh; {ks=k] Bhd fujLr gks tkrk gSA rks çR;sd dq.Myh esa  
/kkjk dk eku Kkr dhft,A  [i`Foh ds pqEcdh; {ks=k dk {kSfrt ?kVd = 27.8 0 Am–1  ; ueu dks.k = 30º]  

 

K-2. 6  Amp.m2 ds pqEcdh; vk?kw.kZ dk ,d NksVk pqEcd {kSfrt ry esa j[kk gSA bldk 

mÙkjh /kzqo] mÙkj ls iwoZ fn'kk dh vksj 60º dk dks.k cukrk gSA pqEcd ls pqEcd dh 

v{k ij 0.2 m nwjh ij mÙkj esa fLFkr fdlh fcUnq ij dqy {kSfrt pqEcdh; {ks=k Kkr 

dhft,A [iF̀oh ds pqEcdh; {ks=k dk {kSfrt ?kVd = 0.3 × 10–4 Vslyk] 

EW

N

S

S

N
60°
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K-3. ,d dq.Myh eas ?ksjksa dh la[;k 50 rFkk O;kl 20 cm gS o rkj dk O;kl 0.2 mm rFkk çfrjks/kdrk 2 × 106  cm gSA  
dq.Myh 20 V ds fo-ok-cy rFkk ux.; vkUrfjd çfrjks/k okys lzksr ls tqM+h gSA 

 (a)  dq.Myh }kjk çokfgr /kkjk Kkr djks \. 

 (b)  dq.Myh ds dsUnz ij 3.14 × 10–5 Vslyk dk i`Foh ds pqEcdh; {ks=k {kSfrt ?kVd 'kwU; gks tk;s blds fy, 
dq.Myh ds fljksa ij U;wure foHkokUrj D;k gksxk \ mijksDr ifj.kke dks çkIr djus ds fy, dq.Myh dks dSls 
j[kk tkuk pkfg,A 

 

[k.M (L) : pqEcdh; inkFkZ 
L-1. 1600 Am–1 dk ,d pqEcdu {ks=k ,d ykSgs dh NM+ ftldk vuqizLFk dkV {ks=kQy 0.2cm2 gS] mlesa 2.4 × 10–5 oscj 

dk pqEcdh; ¶yDl mRiUu djrk gSA NM+ dh pqEcd 'khyrk ,oa pqEcdh; izo`fr Kkr dhft,A  
 

L-2. 3000 ?ksjksa okyh VkWjkWbM dh dksj dh vkarfjd ,oa cká f=kT;k Øe'k% 11 cm rFkk 12 cm gSA 0.6 A dh /kkjk dksj esa 
2.5T dk pqEcdh; {ks=k mRiUu djrh gSaA dksj dh vkisf{kd pqEcd'khyrk dh x.kuk dhft,A (µ0 = 4 × 10–7 TmA–1). 

 

Hkkx - II : dsoy ,d lgh fodYi izdkj ¼ONLY ONE OPTION CORRECT TYPE½ 

[k.M (A) : pqEcd rFkk xfr'khy vkos'k ds dkj.k pqEcdh; {ks=k 
 

A-1. nks leku NksVs pqEcdh; f}/kzqoksa izR;sd dk pqEcdh; vk?kw.kZ 1.0 A-m2 gS] nksuksa dh v{k 
ijLij yEcor~ gS rFkk muds chp dh nwjh 2 m gS rks f}/kzqoksa ds chp ds e/; fcUnq ij 
ifj.kkeh pqEcdh; {ks=k Kkr djksA 

2m
 

 (A) 5 × 10–7 T (B) 5 × 10–7 T (C) 10–7 T (D) 2 × 10–7 T 
 

A-2. ,d fcUnqor~ vkos'k o`Ùk ij fu;r pky ls xfr dj jgk gSA o`Ùk dh v{k ij fLFkj fcUnq P (;g fcUnq o`Ùk dk dsUnz ugha 
gS) ij vkos'k }kjk pqEcdh; {ks=k dk    

 (A) dsoy ifjek.k fu;r gksxkA (B) dsoy fn'kk fu;r gksxhA 

 (C) fn'kk ,oe~ ifjek.k nksuksa fu;r gksxkA (D fn'kk ,oe~ ifjek.k nksuksa fu;r ugh gSA 
 

[k.M (B) : lh/ks rkj ds dkj.k pqEcdh; {ks=k 
B-1. nks vuUr yEckbZ ds irys lh/ks fo|qrjks/kh rkj x-y ry esa Øe'k% x rFkk y-v{k ds vuqfn'k j[ks gSA çR;sd rkj esa Øe'k% 

/kukRed x–fn'kk rFkk /kukRed y–fn'kk esa 'i' /kkjk çokfgr gks jgh gS rks pqEcdh; {ks=k fdl ljy js[kk ij 'kwU; gksxkA  

 (A) y = x  (B) y = – x (C) y = x – 1 (D) y = – x + 1  
 

B-2. fp=kkuqlkj ,d /kkjkokgh rkj 'R' f=kT;k ds v)Zo`Ùkkdkj fo|qrjks/kh [kkaps esa j[kk gSA 
/kkjk fcUnq A ls ços'k dj jgh gS rFkk B fcUnq ls ckgj vk jgh gS rks fcUnq D ij 
pqEcdh; {ks=k Kkr djksA 

 

 (A) 0

8 R 3

 


  (B) 0

4 R 3

 


  (C) 03

4 R

 


  (D) buesa ls dksbZ ugha 

B-3. fp=k esa O;ofLFkr /kkjkokgh rkj ds dsUnz ij pqEcdh; {ks=k dk ifjek.k Kkr djksA rkj dh ;g O;oLFkk vuUr rd 

foLrkfjr gSA mÙkjksÙkj oxksZ dks tksM+us okys rkj, dsUnz ls xqtjus okyh js[kk ds vuqfn'k gSA ¼ekfu;s fd oxksZ± ds e/; 
rkj ds ?kqeko esa ux.; vUrjky gS½  

 

 (A) 0i

2 a




    (B) 0 (C) 02 2 i

a




n2    (D) buesa ls dksbZ ugha  
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B-4. nks lekUrj ,oa yEcs rkjksa esa i1 rFkk i2 /kkjk,¡ çokfgr gks jgh gS rFkk i1 > i2 gSA tc /kkjk,¡ ,d gh fn'kk esa gS] rkjksa ds 
e/; fLFkr fcUnq ij pqEcdh; {ks=k dh rhozrk 20T gSA ;fn  i1 dh fn'kk ifjofrZr dj nh tk;s rks {ks=k 30T gks 
tkrk gSA vuqikr i1/i2 dk eku gksxk & 

 (A) 4   (B) 3 (C) 5 (D) 1 
 

B-5. nks yEcs lekukUrj rkj ,d nwljs ls 2d nwjh ij gSA buesa cjkcj rFkk fLFkj /kkjk tks fd dkxt ds ry ds ckgj 
izokfgr gks jgh gS] n'kkZ;h x;h gSA pqEcdh; {ks=k dk ifjorZu XX' ds vuqfn'k fuEu esa ls gksxkA  

 (A)  (B)   

 

 (C)  (D)  

   

B-6. ,d vuUr yEckbZ ds rkj PQR dks ledks.k ij fp=kkuqlkj eksM+k x;k gSA PQR ls  

/kkjk izokfgr gks jgh gSA bl /kkjk ds dkj.k fcUnq M ij pqEcdh; {ks=k H1 gSA vc ,d 

nwljk vuUr yEckbZ dk rkj QS fcUnq Q ij bl izdkj tksM+k tkrk gS fd PQ esa /kkjk 

vifjofrZr jgrh gSA fcUnq M ij vc pqEcdh; {ks=k H2 gks rks H1/H2 dk vuqikr gksxk \ 
 

 (A) 1/2   (B) 1 (C) 2/3 (D) 2   
 

[k.M (C) : òÙkkdkj ywi] lh/ks rkj] òÙkh; pki] csyu] cM+h ifêdk] ifjukfydk rFkk VkWjkbM ds dkj.k pqEcdh; 
{ks=k rFkk ,sfEi;j dk fu;e 

 

C-1. fp=kkuqlkj 2R yEckbZ ds ,d /kkjkokgh rkj AB dks o`Ùk esa fp=kkuqlkj eksM+k tkrk gS 

rks dsUnz O ij pqEcdh; {ks=k Kkr djksA 

 (A) 

2

0i 2

2R 2

    
  

     (B) 0i 2

2R 2

    
  

   

 (C) 0i

2R


 (2 – )     (D) 0i

2R


 (2 + )2 



O

A B

i

 

C-2. ,d le:i pkyd oy; dh ifjf/k ij fLFkr fcUnq  A rFkk B ds e/; ,d cSVjh dks 

tksM+k x;k gSA oy; dh f=kT;k rFkk çfrjks/k Øe'k% r o R gSA pki AB dsUnz ij  dks.k 

cuk jgk gSA oy; esa çokfgr /kkjk ds dkj.k dsUnz ij pqEcdh; çsj.k dk eku Kkr 

djks \  

 (A) dsoy  = 180º ds fy,s 'kwU; gksxk   (B) ds lHkh ekuksa ds fy, 'kwU; 

 (C) 2 (180º – ) ds lekuqikrh (D) r ds O;qRØekuqikrh 
 

C-3. ,d rkj dks ,d yEch NM ftldh vkisf{kd pqEcdh; ikjxE;rk r = 4000 gS ij yisV dj ifjufydk cukbZ tkrh gS 
;fn rkj esa izokfgr /kkjk 5 A gS rFkk izfr ehVj yEckbZ esa ?ksjks dh la[;k 1000 gS rks ifjufkydk ds vUnj pqEcdh; 
{ks=k Kkr djks&  

 (A) 25.12 mT (B) 12.56 m T (C) 12.56 T (D) 25.12 T   
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C-4. fp=k esaa ,sfEifj;u ywi ABCDA çnf'kZr gSA ABC Hkkx Å/okZ/kj ry PSTU esa fLFkr gSA tcfd Hkkx CDA {kSfrt ry 
PQRS esa gSA fp=k esa fcUnq B rFkk D ds fudV iFk ds vuqfn'k ifjlapj.k dh fn'kk n'kkZ;h x;h gS rks bl iFk ds 

fy, ,sfEi;j dk fu;e  


d.B  gksxk & 

 
 (A) (i1 – i2 + i3) 0  (B) (– i1 + i2)0  (C) i30  (D) (i1 +  i2)0 
 

C-5. r f=kT;k ds o`Ùkkdkj ywi ls i /kkjk çokfgr gks jgh gSA ,d yEcs ,oa lh/ks rkj] ftlls  3i /kkjk çokfgr gks jgh gS] dks 
o`Ùk ds ry esa fdl çdkj j[kk tk;s fd dsUnz ij pqEcdh; {ks=k 'kwU; gks tk;s \ 

 (A) ywi ds dsUnz ls 
3r


 nwjh ij (B) ywi ds dsUnz ls 

2r


 nwjh ij 

 (C) ywi ds dsUnz ls 
2r

3
 nwjh ij (D) laHko ugha gS 

 

C-6. ,d yEch vpqEcdh; Ýse ij 0.5 feeh O;kl dk rkj ikl&ikl yisV dj ,d yEch ifjukfydk cukbZ tkrh gS] rkj 
dks bl izdkj yisVk tkrk gS fd Øekxr Qsjs ,d&nwljs dks Li'kZ djrs gSA ;fn blls  2.5 A /kkjk izokfgr gks jgh gks 
rks ifjukfydk ds dsUnz ij pqEcdh; {ks=k B dk eku fdruk gksxk \  

 (A)  × 10–3 T (B) 2 × 10–3 T (C) 4 × 10–3 T      (D) buesa ls dksbZ ugha  
 

C-7. ,d vuUr yEckbZ ds lh/ks iryh nhokj okys ikbi esa ,dleku  /kkjk çokfgr gks jgh gS] rc 

 (A) ikbi ds vanj lHkh fcUnqvksa ij pqEcdh; {ks=k leku gksxk fdUrq 'kwU; ughaA    

 (B) ikbi ds vUnj fdlh Hkh fcUnq ij pqEcdh; {ks=k 'kwU; gksxkA 

 (C dsoy ikbi ds v{k ij pqEcdh; {ks=k 'kwU; gksxkA 

 (D) ikbi ds vUnj fHkUu&fHkUu fcUnqvksa ij pqEcdh; {ks=k fHkUu&fHkUu gksxkA 
 

C-8. ,d o`Ùkkdkj ywi mÙkj&nf{k.k fn'kk esa fLFkr Å/okZ/kj ry esa j[kk gqvk gSA blds mPpre fcUnq ij /kkjk dh fn'kk 
nf{k.k dh vksj gSA ekukfd bldh v{k ij fcUnq A iwoZ dh vksj rFkk fcUnq B if'pe dh vksj gSA ywi ds dkj.k 
pqEcdh; {ks=k & 

 (A) A ij iwoZ dh vksj rFkk B ij if'pe dh vksj gSA (B) A ij if'pe dh vksj rFkk B ij iwoZ dh vksj gSA  
 (C) A rFkk B nksuksa ij iwoZ dh vksj gSA  (D) A rFkk B nksuksa ij if'pe dh vksj gSA   
 

C-9. R f=kT;k ds  ,d yEcs eksVs lh/ks pkyd ls  /kkjk çokfgr gS tks blds vuqçLFk dkV {ks=kQy esa le:i forfjr gSA 
pkyd dh lrg ls R/2 nwjh vUnj o pkyd ds ckgj pqEcdh; {ks=k ÅtkZ ?kuRo dk vuqikr gS : 

 (A) 1 : 16  (B) 1 : 1 (C) 1 : 4 (D) 9/16 
 

[k.M (D) : vkos'k ij pqEcdh; cy (Normal incidence) 

D-1. lHkh d.kksa dks leku osx ls pqEcdh; {ks=k ds yEcor~ ç{ksfir fd;k tkrk gS rks fuEu esa ls dkSulk d.k U;wure 
pqEcdh; cy vuqHko djsxk \  

 (A) Be +++  (B) çksVkWu (C) -d.k (D) Li++ 

 

D-2. 'a' Hkqtk okys ,d oxkZdkj ywi esa fo|qr /kkjk i izos'k djrh gS ,oa fod.kZr% foijhr fljs ls ckgj fudy tkrh gSA 
oxkZdkj ywi ,d leku vuqizLFk dkV okys ,d le:i rkj ls cuk gSA q vkos'k okyk ,d d.k oxkZdkj ywi ds v{k 
ds vuqfn'k xfr djrk gqvk ywi ds dsUnz ls  pky ls xqtjrk gSA tc vkosf'kr d.k dsUnz ls gksdj xqtjrk gS rc 
bl ij yxus okys pqEcdh; cy dk ifjek.k gksxkA   

 (A) 0q
2a




i
   (B) 0q

2 a





i

 (C) 0q
a




i
  (D) 'kwU;  
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D-3. nks leku vkos'k ds d.k X rFkk Y leku foHkokUrj lss Rofjr fd;s tkrs gSA nksuksa d.k ,d le:i pqEcdh; {ks=k esa 
izos'k djrs gS ,oa ;gk¡ ;g d.k Øe'k% R1 rFkk R2 f=kT;k ds o`Ùkh; iFk ij xfr djrs gSA rks X rFkk Y ds nzO;ekuksa 
dk vuqikr gksxk &   

 (A) 

1/ 2

1

2

R

R

 
 
 

  (B) 2

1

R

R
   (C) 

2

1

2

R

R

 
 
 

  (D) 1

2

R

R
  

D-4. ,d _.k vkosf'kr d.k xq:Roh; {ks=k esa LorU=krkiwoZd fxj jgk gSA mÙkj dh vksj bafxr ,d le:ih pqEcdh; {ks=k esa 
ços'k djrk gS d.k fdl fn'kk esa fo{ksfir gksxkA  

 (A) iwoZ   (B) if'pe (C) mÙkj (D) nf{k.k  
 

D-5. ,d izksVksu dks pqEcdh; cy js[kk ds vuqfn'k xfr djok;h tkrh gSA d.k ij pqEcdh; cy gksxk &  

 (A) blds osx ds vuqfn'k (B) blds osx ds foijhr (C) blds osx ds yEcor~ (D) 'kwU; 
 

D-6. ,d çksVkWu iqat if'pe ls iwoZ dh vksj xfr'khy gS rFkk ,d bysDVªkWu iqat iwoZ ls if'pe dh vksj xfr'khy gSA i`Foh 
ds pqEcdh; {ks=k dks ux.; ekuus ij] bysDVªkWu iqat fo{ksfir gksxk& 

 (A) çksVkWu iqat dh vksj (B) çksVkWu iqat ls nwj (C) bysDVªkWu iqat ls nwj  (D) buesa ls dksbZ ugha 
 

[k.M (E) : vkos'k ij pqEcdh; cy (fr;Zd vkiru) 
 

E- 1. m nzO;eku ,oa q vkos'k dk ,d çksVksu pqEcdh; {ks=k B esa v osx ls B ds lkFk  dks.k ij ços'k djrk gSA ifj.kkeh iFk 
dh oØrk f=kT;k gksxhA  

 (A) 
mv

qB
   (B) 

mv sin

qB


  (C) 

mv

qBsin
  (D) 

mvcos

qB


    

 

[k.M (F) : vkos'k ij fo|qr rFkk pqEcdh; cy 

F-1. ,d /kukosf'kr d.k ,sls {ks=k esa xfr djrk gS tgka ,d leku pqEcdh; {ks=k ,oa ,d leku fo|qr {ks=k mifLFkr gS nksuksa 
dh  fn'kk ,d leku gSA  lekUrj gSA fdlh {k.k d.k ds osx dh fn'kk {ks=k dh fn'kk ds yEcor~ gks tkrh gSA rks d.k 
dk iFk gksxk &      

 (A) ljy js[kk  (B) o`Ùk   

 (C) le:i fip okyk gsfyDl (D) c<+rs gq, fip okyk gsfyDl 
 

F-2. ;fn ,d d.k xq:Ro eqDr dejs esa ç{ksfir fd;k tkrk gS rks ;g fo{ksfir ugha gksrk gS &  

 (A) fo|qr {kS=k rFkk pqEcdh; {kS=k 'kwU; gksxsa 
 (B) fo|qr {kS=k rFkk pqEcdh; {kS=k nksuksa gh mifLFkr gks ldrs gSa 
 (C) fo|qr {kS=k 'kwU; gksxk rFkk pqEcdh; {kS=k 'kwU; gks ldrk gS  

 (D) fo|qr {kS=k 'kwU; gks ldrk gS rFkk pqEcdh; {kS=k 'kwU; gksxk 
 

[k.M (G) : /kkjkokgh rkj ij pqEcdh; cy 

G-1. ,d pkyd o`Ùkkdkj ywi dh f=kT;k r o blesa izokfgr fu;r /kkjk i gSA ;g ,d le:i pqEcdh; {ks=k esa bl izdkj 
j[kk tkrk gS fd B ywi ds ry ds yEcor~ jgs ywi ij dk;Zjr pqEcdh; cy gksxkA   

 (A)  i r B   (B)  2 r i B  (C)  'kwU; (D)  riB  
 

G-2. ,d vk;rkdkj ywi esa  /kkjk izokfgr dh tk jgh gSA ;g ,d lh/ks yEcsrkj ds ikl 
bl izdkj j[kk gS] fd rkj ywi dh ,d Hkqtk ds lekUrj gS] rkj ,oa ywi ,d gh ry 
esa fLFkr gSA ;fn ,d fu;r /kkjk  rkj esa fp=k esa n'kkZ;s vuqlkj izokfgr djrs gSa rks 
ywi & 

 (A) rkj dss lekUrj ,d v{k ds lkis{k ?kw.kZu djsxkA  

 (B) rkj ls nwj gVsxkA  
 

 (C) rkj dh rjQ vk;sxkA  
 (D) fLFkj jgsxkA                
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G-3. ,d LFkku ij le:i pqEcdh; {ks=k B  =  ˆ ˆ ˆ3i 4j k   fLFkr gSA fp=kkuqlkj 1 eh0  

f=kT;k dk v)Zo`Ùkkdkj rkj ftldk dsUnz (2, 2, 0) gS] x-y ry esa j[kk gS ftlesa  1 A 

/kkjk izokfgr gks jgh gSSA v)Zo`Ùkkdkj rkj ij yxus okyk cy gksxk &  

 

 (A) 2(ˆ ˆ ˆi j k)    (B) 2(ˆ ˆ ˆi j k)     (C) 2(ˆ ˆ ˆi j k)      (D) 2( ˆ ˆ ˆi j k)     
 

G-4. lgh fodYi crkvksA 

 nks irys yEcs lekUrj rkj ijLij 'b' nwjh ij gS buesa izR;sd esa 'i' /kkjk izokfgr dh tk jgh gS ,d rkj }kjk nwljs 
rkj dh ,dkad yEckbZ ij yxus okys cy dk ifjek.k gksxk \ 

 (A) 
2

0

2

i

b


    (B) 

2

0i

2 b




  (C) 0i

2 b




  (D) 0

2

i

2 b




   

 

G-5. fp=kkuqlkj yEcs lh/ks rkj esa 1 /kkjk çokfgr gks jgh gSA dkxt ds ry esa j[ks nwljs 

rkj CD esa 2  /kkjk çokfgr gks jgh gSA bl rkj ds vfUre fljksa ds fcUnqvksa dks tksM+us 

okyh js[kk rkj AB ds yEcor~ gS rks CD rkj ij yxus okyk ifj.kkeh cy gS  

 (A) 'kwU;    (B) _.kkRed x-v{k dh vksjA 

 (C) /kukRed y-v{k dh vksjA  (D) mijksDr esa ls dksbZ ughaA  

 

G-6. rkj dk NksVk oxkZdkj ywi (Hkqtk L) {kSfrt ry esa j[kk gSA bls e/; ls bl çdkj eksM+k tkrk gS fd bldk vk/kk Hkkx 
m/oZ ry essa gks ;fn ywi dks eksM+us ls iwoZ ,oa eksM+us ds i'pkr~ /kkjk ds dkj.k ywi ds pqEcdh; vk?kw.kZ Øe'k% 1  o 

2  gS rc :  

 (A) 2  = 0   (B) 1  vkSj 2  leku fn'kk esa gSA 

 (C) 
1

2

2





  (D) 
1

2

1

2





 

 

G-7. ,d oxkZdkj ywi dh v{k ds vuqfn'k ,d lh/kk /kkjkokgh rkj j[kk gqvk gSA lh/kk rkj & 

 (A) oxkZdkj ywi ij vUnj dh vksj cy yxk;sxkA    

 (B) oxkZdkj ywi ij ckgj dh vksj cy yxk;sxkA 

 (C) oxkZdkj ywi ij dksbZ cy ugha yxk;sxkA 

 (D) oxkZdkj ywi ij Loa; ds lekukUrj cy yxk;sxkA 
 

G-8. nks lekukUrj rkjksa esa 10 A rFkk 40 A /kkjk,¡ ijLij foijhr fn'kkvksa esa çokfgr gks jgh gSA bu nksuksa rkjksa ds Bhd 
e/; esa ,d vU; rkj fLFkr gSA ftlesa /kkjk dh fn'kk  10 A okys rkj dh /kkjk ls foijhr gSA bl ij yxus okyk 
pqEcdh; cy gksxk & 

 (A) 20 A dh vksj  (B) 40 A dh vksj  
 (C) 'kwU;    (D) /kkjkvksa ds ry ds yEcor~A 

 

G-9. fp=k esa iznf'kZr ifjiFk esa PQR ij cy dh fn'kk rFkk ifjek.k gS : 

 (A) ywi ij dksbZ ifj.kkeh cy dk;Z ugh djsxk (B) ILB dkxt ls ckgj dh vksj  

 (C) 
1

2
ILB dkxt esa vanj dh vksj           (D) ILB dkxt esa vanj dh vksj  
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[k.M (H) : /kkjkokgh ywi ij pqEcdh; cy vkSj cy vk?kw.kZ rFkk pqEcdh; f}/kzqo vk?kw.kZ 
H-1. ,d n.M pqEcd dk pqEcdh; vk?kw.kZ 2.5 JT–1 gSA ;g 0.2 T ds pqEcdh; {ks=k esa j[kh gSA pqEcd dks {ks=k ds lkis{k 

lekUrj fLFkfr ls çfrlekUrj fLFkfr esa ?kqekus esa fd;k x;k dk;Z gS \ 

 (A) 0.5 J  (B) 1 J (C) 2.0 J (D) 'kwU; 
 

H-2. 1 cm2 {ks=kQy okys o`Ùkkdkj ywi esa 10 A /kkjk çokfgr gks jgh gS rFkk ;g 0.1 T ds pqEcdh; {ks=k esa j[kh gSA {ks=k 
ywi ds ry ds yEcor~ gS rks pqEcdh; {ks=k ds dkj.k ywi ij cy vk?kw.kZ Kkr djks \ 

 (A) zero   (B) 10-4 N-m (C) 10–2 N-m (D) 1 N-m 
 

H-3. ' ' yEckbZ dh ,d NM+ dks] tks fd ,d leku:i ls Q vkos'k ls vkosf'kr gSA ,d fljs ls fu;r vko`fr ls ?kqek;k 
tkrk gS bldk pqEcdh; vk?kw.kZ gksxk 

 (A) fQ2   (B) 
2fQ

3


 (C) 

22 fQ

3


  (D) 2fQ2 

[k.M (I) : i`Foh ds dkj.k pqEcdh; {ks=k 
I-1. iwoZ&if'pe dh vksj ,d lapj.k ykbu esa 10 ,Eih;j /kkjk çokfgr gks jgh gSA iF̀oh ds pqEcdh; {ks=k ¼10–4 VSlyk½ ds 

dkj.k rkj dh çfr ehVj yEckbZ cy gksxk \ 

 (A) 10–5 N  (B) 10–4 N (C) 10–3 N (D) 10–2 N 
 

I-2. ,d o`Ùkkdkj dq.Myh dh f=kT;k 20 cm rFkk rkj ds 20 ?ksjs gSA ;g pqEcdh; ;kE;ksÙkj esa blds ry ds lkFk Å/okZ/kj 
gSA ,d NksVh pqEcdh; lwbZ (;g bldh m/okZ/kj v{k ds lkis{k ?kw.kZu djus ds fy, Lora=k gS) dq.Myh ds dsUnz ij j[kh 
gSA tc dq.Myh ls /kkjk çokfgr dh tkrh gS rks ;g 45° ds dks.k ls fo{ksfir gks tkrh gS ,oa lkE;oLFkk esa vk tkrh 
gSA ìFoh ds pqEcdh; {ks=k dk {kSfrt ?kVd  0.34 × 10–4 T gS rks dq.Myh esa /kkjk gS & 

 (A) 
17

10
 A  (B) 6A (C) 6 × 10–3 A (D) 

3

50
A 

 

 [k.M (J) : pqEcdh; inkFkZ   

J-1 fdl pqEcdh; inkFkZ dh pqEcdh; ços';rk _.kkRed gS &  

 (A) vpqEcdh; (B) vuqpqEcdh; (C) çfrpqEcdh; (D) ykSgpqEcdh; 
 

J-2 tc ,d vYi pqEcdu {ks=k H ,d pqEcdh; inkFkZ ij yxk;k tkrk gS rks pqEcdu dh rhozrk () fuEu ds lekuqikrh 
gksrh gS : 

 (A) H–2   (B) H1/2 (C) H (D) H2 
 

J-3 ,d vuqpqEcdh; inkFkZ dh pqEcdh; ço`fr   ije rki T ds lkFk fdl çdkj ifjofrZr gksrh gS ? 

 (A)    T  (B)    T–1 (C)   = fu;rkad  (D)    eT  
 

J-4 ,d pqEcdh; {ks=k esa j[ks vuqpqEcdh; inkFkZ ds fy, fuEu dFkuksa ij fopkj dhft, % 
 (a) ;fn pqEcdh; {ks=k c<+rk gS rks pqEcdu c<+rk gSA 

 (b) ;fn rki c<+rk gS rks pqEcdu c<+rk gSA 
 (A) (a) o (b) nksauks lR; gSA  (B) (a) lR; gS ijUrq (b) vlR; gSA 
 (C) (b) lR; gS ijUrq (a) vlR; gSA (D) (a) o (b) nksauks vlR; gSA 
 

J-5. fuEu esa ls dkSuls dFku lgh ugha gS \  

 (A) B = 0 (H + ) (B) B = 0H (1 + m ) (C) 0 =  (1 + m ) (D) r = 1 + m  
 

J-6 LFkk;h pqEcd ds inkFkZ ds fy, 'kSfFkY; ik'k gS % 
 (A) NksVk vkSj pkSM+k (B) yEck vkSj ladjk (C) yEck vkSj pkSM+k (D) NksVk vkSj ladjk 
 

J-7 xyr dFku NkafV, % 
 tc ,d ykSg&pqEcdh; inkFkZ pqEcdu ds ,d lEiw.kZ pØ ls xqtjrk gS rks pqEcdh; çof̀Ùk 
 (A) dk fuf'pr eku gS  (B) 'kwU; gks ldrh gS (C) vuUr gks ldrh gS (D) _.kkRed gks ldrh gS 
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J-8 LFkk;h pqEcd cukus ds fy, inkFkZ esa gksuk pkfg, & 

 (A) mPp /kkj.k'khyrk, mPp fuxzkfgrk  (B) mPp /kkj.k'khyrk, vYi fuxzkfgrk 
 (C)  vYi /kkj.k'khyrk, mPp fuxzkfgrk (D) vYi /kkj.k'khyrk] vYi fuxzkfgrk 
 

J-9 (a) ueZ yksgk fo|qr dk lqpkyd gSA (b) ;g pqEcdh; inkFkZ gSA (c) ;g yksgs dh feJ /kkrq gSA 

 (d) ;g LFkk;h pqEcd cukus esa mi;ksx gksrk gS rks crkb;s : 
 (A) a o c lR; gSA (B) a o b lR; gSA  (C)  c o d lR; gSA (D) b o d lR; gSA 
 

J-10 ueZ yksgk dbZ fo|qr e'khuksa esa mi;ksx fd;k tkrk gS] D;ksafd ;g j[krk gS % 
 (A) vYi 'kSfFkY; gkfu o vYi pqEcd'khyrk  (B) vYi 'kSfFkY; gkfu o mPp pqEcd'khyrk  
 (C) mPp 'kSfFkY; gkfu o vYi pqEcd'khyrk  (D)mPp 'kSfFkY; gkfu o mPp pqEcd'khyrk 
 

Hkkx - III : dkWye dks lqesfyr dhft, 
1. LrEHk-II esa pkj fLFkfr;k¡ nh x;h gS] ftuesa izR;sd esa xy-ry esa rhu (q, r, s, t esa) rFkk pkj (p esa ½ v/kZ vuUr yEckbZ 

ds /kkjkokgh rkj fLFkr gSaA izR;sd fp=k esa /kkjk dh fn'kk vkSj ifjek.k dks n'kkZ;k x;k gSA LrEHk-I esa fcUnq P (0, 0, d) 

ij pqEcdh; {ks=k ds x  o y rFkk z ?kVdks ls lacaf/kr dFku fn;s x;s gSaA bu dFkuksa dks LrEHk-II esa fn;s x;s laxr 
dFkuksa ds lkFk lqesfyr dhft;sA 

   LrEHk I   LrEHk II    

 (A) P ij pqEcdh; {ks=k dk x ?kVd 'kwU; gS  (p)   

 

 (B) P ij pqEcdh; {ks=k dk z ?kVd 'kwU; gS  (q) 

 
 

 (C) P ij pqEcdh; {ks=k dk ifjek.k 0i

4 d




 gSA  (r)  

 

 (D) P ij pqEcdh; {ks=k dk ifjek.k 0i

2 d




 ls de gSA  (s)  
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2. LrEHk  esa cká ,d leku pqEcdh; {ks=k esa fLFkr   pqEcdh; vk?kw.kZ okys pqEcdh; f}/kzqo ls lacaf/kr pkj fLFkfr;k¡ gSA 

LrEHk II esa laxr ifj.kke gSA LrEHk I dh fLFkfr;ksa dks LrEHk II ds ifj.kkeksa ls lqesfyr dhft;sA  
   LrEHk - I    LrEHk - II
 (A) pqEcdh; f}/kzqo vk?kw.kZ   cká ,d leku  (p) f}/kzqo ij cy 'kwU; gSA  

  pqEcdh; {ks=k B  ds lekUrj gSA (nksuksa lfn'kksa ds chp   
  dks.k 'kwU; gSA)  

 (B) pqEcdh; f}/kzqo vk?kw.kZ   cká ,d leku  (q) f}/kzqo ij cyk?kw.kZ 'kwU; gSA  

  pqEcdh; {ks=k B  ds yEcor~ gSA  
 (C) pqEcdh; f}/kzqo vk?kw.kZ   o cká ,d leku   (r) cyk?kw.kZ dk ifjek.k (B) gSA   

   pqEcdh; {ks=k B  ds e/; dks.k U;wu dks.k gS  
 (D) pqEcdh; f}/kzqo vk?kw.kZ   o cká ,d leku   (s)  cká pqEcdh; {ks=k ds dkj.k f}/kzqo dh fLFkfrt  

   pqEcdh; {ks=k B  ds e/; dks.k 180o gS       ÅtkZ (B) gSA 
       (t)  pqEcdh; f}/zkqo LFkk;h lkE;koLFkk esa gSa 
 

3. ,d d.k izkjfEHkd osx x y zu u i u j u k   . ls ,sls {ks=k esa izos'k djrk gS ftlesa ,dleku pqEcdh; {ks=k 

x y zB B i B j B k    ,oa ,d leku fo|qr {ks=k x y zE E i E j E k    fo|eku gSA fofHkUu ?kVdksa ds ekuksa ds vk/kkj 

ij d.k ,d iFk pqurk gSA LrEHk B dh izfof"B;ksa dk feyku LrEHk A  dh izfof"B;ksa ds lkFk dhft;saA  LrEHk A dh 
izR;sd izfof"B esa vkus okys ?kVdkas ds vfrfjDr lHkh ?kVd v'kwU; gSA  ¼xq:Rokd"kZ.k ux.; ekus½   

  LrEHk A    LrEHk B 

 (A)  By = Bz = Ex = Ez = 0 u = 0  (p) o`Ùk   
 (B)  E = 0, uxBx + uyBy   uzBz  (q) ,d leku fip ¼dq.Mfyuh ;k pwM+h vUrjky½ o fu;r f=kT;k  
        dh dq.Myhuqek iFk ¼helical iFk½  

 (C) uxB 0, uxE 0     (r) pØt ¼lk;DyksbZM½   

 (D) u B, B||E    (s) ,d leku fip o ifjorhZ f=kT;k dk dq.Myhuqek iFk  

       (t) ifjorhZ  fip ,oa fu;r f=kT;k dk dq.Mfyuqek iFk  
       (u) ljy js[kk 

 
 fpfUgr iz'u nksgjkus ;ksX; iz'u gSA 

Hkkx-I : dsoy ,d lgh fodYi çdkj (ONLY ONE OPTION CORRECT TYPE)  
 

1. ,d  d.k R f=kT;k ds o`Ùk ds vuqfn'k fu;r dks.kh; osx  ls xfr dj jgk gSA fcUnq A blds ry esa dsUnz ls 2R 

nwjh ij fLFkr gSA fcUnq A,  d.k }kjk mRiUu pqEcdh; {ks=k dks vkysf[kr djrk gSA ;fn nks Øekxr le; ftl ij 
A 'kwU; pqEcdh; {ks=k vkysf[kr djrk gS ds e/; U;wure le;kUrjky ‘t’, gS rks t ds inksa esa dks.kh; pky  gS  

 (A) 
2

t


   (B) 

2

3t


   (C) 

3t


    (D) 

t


  

 

2. osx ˆ ˆv i 3j   ls xfreku d.k fdlh fcUnq ij fo|qr {ks=k ˆE 2k  mRiUu djrk gSA d.k }kjk blh fcUnq ij mRiUu 

pqEcdh; {ks=k gksxk  (lHkh jkf'k;k¡ varjk"Vªh; ekud if)r esa gS) (c = 
0 0

1

µ 
)  

 (A)  
2

ˆ ˆ6i 2 j

c


  (B) 

2

ˆ ˆ6i 2 j

c


   (C) 'kwU;  

 (D) fn;s x;s vkWdM+ks ls Kkr ugha fd;k tk ldrk     
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3. rkj esa çokfgr /kkjk ds dkj.k ewy fcUnq ij pqEcdh; {ks=k gS &  

 

 (A) 0 ˆ ˆ(i k)
8 a

 
 


  (B) 0 ˆ ˆ(i k)

2 a

 



   (C) 0 ˆ ˆ( i k)

8 a

 
 


  (D) 0 ˆ ˆ(i k)

4 a 2

 



  

 

4. rhu vuUr /kkjk çokgh lqpkydksa dks fp=kkuqlkj j[kk x;k gSA nks rkjksa eas leku /kkjk 

çokfgr gks jgh gS tcfd rhljs rkj esa /kkjk vKkr gSA rhuksa rkj ijLij feyrs ugha gS 

rFkk rhuksa dkxt ds ry esa fLFkr gSA fcUnq 'P' ds ckjsa eas dkSulk dFku lR; gS tks fd 

leku ry eas gS : 
 

 (A) x ds lHkh eku ds fy, P ij pqEcdh; {ks=k dh rhozrk 'kwU; gSA 

 (B) ;fn rhljs rkj eas /kkjk
2

sin




 (ck;ha ls nk;ha rjQ) gS rc x ds lHkh ekuksa ds fy, P ij pqEcdh; {ks=k dh rhozrk 

'kwU; gSA 

 (C) ;fn rhljs rkj es rkj esa /kkjk 
2

sin




 (nk;sa ls ck;h vksj) gS] rc  x ds lHkh ekuksa ds fy, P ij pqEcdh; {ks=k dh 

rhozrk 'kwU; gSA 

 (D) buesa ls dksbZ ughaA 
 

5. Z-v{k ds vuqfn'k j[ks ,d yEcs lh/ks rkj esa _.kkRed Z-fn'kk esa /kkjk I izokfgr gks jgh gSA z = 0 ry esa ,d fcUnq] 

ftlds funsZ'kkad (x, y) gS ij] pqEcdh; lfn'k {ks=k B  gSA  

 (A) 0 I

2


 2 2

ˆ ˆy i x j

x y

( )
( )




      (B) 0 I

2


 2 2

ˆ ˆx i y j

x y

( )
( )




    (C)  0 I

2


 2 2

ˆ ˆx j y i

x y

( )
( )




    (D) 0 I

2


 2 2

ˆ ˆx i y j

x y

( )
( )




   

 

6. ,d lek{kh; /kkjkokgh rkj dks nks pkydksa ls cuk;k x;k gSA vUnj okyk pkyd Bksl 

gS rFkk bldh f=kT;k  R1 gS ,oa ckgj okyk pkyd [kks[kyk gS] ftldh vkUrfjd 

f=kT;k R2 o ckg~; f=kT;k R3 gSA nksuksa pkydkssas ds e/; LFkku esa ok;q Hkjh gSA vkUrfjd 

o ckg~; pkyd esa leku ifjek.k o foijhr fn'kk esa /kkjk xeu dj jgh gSA rks v{k ls 

nwjh ds lkFk pqEcdh; {kS=k esa ifjorZu dk loZJs"B oØ gksxk & 

 

 (A)         (B)       

 (C)        (D)    
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7. ,d vuUr yEckbZ rFkk R f=kT;k dk Bksl csyu y-v{k ds vuqfn'k j[kk gSA blesa +y–v{k ds vuqfn'k le:i /kkjk ‘ i ’ 

izokfgr gSA rks fcUnq 
R R

, y,
2 2

 
 
 

 ij pqEcdh; {ks=k D;k gksxk  :-  

 (A) 0i

4 R




ˆ ˆ(i k)     (B) 0i

2 R




ˆ ˆ( j k)     (C) 0i

4 R




ĵ      (D) 0i

4 R




ˆ ˆ(i k)   

 

8. ,d csyukdkj rkj dh f=kT;k R gS rFkk blds vuqçLFk dkV {ks=k esa le:i /kkjk 'i' forfjr gSA ;fn ' r ' f=kT;k ds 

o`Ùkkdkj ywi dks ,sfEifj;u ywi fy;k tk;s rks bl ywi ds fy,  


d.B  dk ywi dh f=kT;k ' r ' ds lkFk ifjorZu dk 

lcls mÙke izn'kZu gksxk&  

 (A)   dB

R r

   (B) 

R r

dB    

 (C) 

R r

dB      (D) 

R r

dB    

 

9. ,dleku ?kuRo  j   dh ,d fu;r fn"V /kkjk vuUr yEckbZ ds csyukdkj pkyd ls çokfgr gSA pkyd essa vuUr 

yEckbZ dh csyukdkj xqgk gS ftldh v{k pkyd dh v{k ds lekUrj gS o blls   nwjh ij gSA xqgk ds vUnj xqgk ds 

dsUnz ls r  nwjh ij fLFkr ,d fcUnq ij pqEcdh; izsj.k B


 Kkr djksA  

 (A) 0( j r )

2

 
   (B) 0( j )

2

 
   (C) 0 0( j ) ( j r )

2

   
 (D) 0 0( j ) ( j r )

2

   
   

 

10. n'kkZ;s x;s fp=k esa ,d dq.Myh eqM+h gq;h voLFkk esa gS ftlesa AB = BC = CD = DE 

= EF = FG = GH = HA = 1 m rFkk izokfgr /kkjk 1 A gSA y-fn'kk esa ,d leku 

pqEcdh; {ks=k 2T fo|eku gSA dq.Myh ij yxus okyk cyk?kq.kZ gksxk & 

 (A) 2 k̂       (B) –2 k̂   

 (C) 2 ĵ       (D) 4 k̂   

 

11. ,d vleryh; o`Ùkkdkj  ywi nks v/kZ o`Ùkks ls cuk gS ftuesa ls ,d YZ – ry rFkk nwljk XZ – ry esa fLFkr gSA 
¼fp=kkuqlkj½ X – v{k ds vuqfn'k v osx ls xfr djrs gq;sa /kukRed vkos'k Q }kjk vuqHko fd;k x;k pqEcdh; cy 
tcfd ;g ewy fcUnw ij gS] gksxk &  

 

 (A) 0Qv

4R

 
   (B) 0Qv

2R

 
  (C) 0Qv

2 2R

 
  (D) 0 
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12. nzO;eku m ,oa vkos'k q dk ,d d.k /kukRed X-fn'kk esa vpj osx v ls xfreku gSA og ,d ,sls {ks=k esa izos'k djrk 

gS ftlesa ,dleku pqEcdh; {ks=k B  fo|eku gS tks _.kkRed Z-fn'kk esa gS rFkk x = a ls x = b rd gSA osx v dk og 
U;wure eku] ftlls fd d.k {ks=k x > b esa Bhd izos'k dj lds gSA  

 (A) 
qbB

m
   (B) 

q(b a)B

m


      (C) 

qaB

m
      (D) 

q(b a)B

2m


  

 

13. fdlh {ks=k esa x v{k ds vuqfn'k pqEcdh; {ks=k le; ds lkFk fuEu oØ ds vuqlkj 

ifjofrZr gksrk gSA 

 ;fn lfiZy iFk dk vkorZdky] fip (pitch) rFkk f=kT;k Øe'k% T0, P0 rFkk R gS rc 

fuEu es dkSulk dFku vlR; gS] ;fn d.k dks x–y ry es /kukRed x-v{k ls 0 dks.k 

ij ç{ksfir fd;k tk;s : 

 

 (A) t = 0T

2
ij, vkos'k ds funsZ'kkad 0

0

P
, 0 , 2 R

2

 
 

 
gSA 

 (B) t = 03T

2
ij] vkos'k ds funsZ'kkad 0

0

3P
, 0 , 2 R

2

 
 
 

 gSA 

 (C) d.k ds vf/kdre ,oa U;uwre z-funsZ'kkad dk vUrj 4R0 gSA 

 (D) d.k ds vf/kdre ,oa U;uwrez z-funsZ'kkad dk vUrj R0 gSA 
 

14. ' m ' nzO;eku rFkk '  ' yEckbZ dh {kSfrt /kkfRod NM+ ' K ' fLizax fu;rkad okyh nks 

le:i m/okZ/kj fLizaxksa ij fLFkr gSA fLizax viuh okLrfod yEckbZ 0 esa gSA fp=kkuqlkj 

NM+ esa izokfgr /kkjk ' i ' iznf'kZr gSA ;fn NM+ lkE;koLFkk esa gS rks bl fLFkfr esa izR;sd 

fLizax dh yEckbZ gS : 
 

 (A)  0 + 
i B mg

K


 (B)  0 + 

i B mg

2K


 (C)  0 + 

mg i B

2K


 (D)  0 + 

mg i B

K


 

 

15. pkyd rkj dk cuk ,d vleryh; (non-planar) ywi] ftlesa /kkjk  izokfgr gS] 

fp=k ds vuqlkj j[kk x;k gSA ywi ds izR;sd _tqjs[kh; Hkkx dh yEckbZ 2aa gSA bl 

ywi ds dkj.k fcUnq P(a, 0, a) ij pqEcdh; {ks=k dh fn'kk gSµ 
 

 (A) 
1 ˆ ˆ( j k)
2

       (B) 
1 ˆ ˆ ˆ( j k i)
3

       (C) 
1 ˆ ˆ ˆ(i j k)
3

     (D)
1 ˆ ˆ(i k)
2

    

 

16. ,d o`Ùkkdkj dq.Myh dh f=kT;k R rFkk blesa /kkjk gS, ;g blds O;kl ls xqtjus okys fLFkj v{k ds lkis{k ?kw.kZu dj 
ldrh gS] izkjEHk es bl izdkj j[kh gqbZ gS fd bldk ry] pqEcdh; {ks=k B ds vuqfn'k gSA dq.Myh ;k ywi dh xfrt 

ÅtkZ D;k gksxh tc ;g 90° dks.k ls ?kwe tk,A : ( I dks fu;r ekurs gq,)[    

(A) R2B  (B) 
2R B

2

 
  (C) 2R2B  (D) 23

R
2
 

 

17. 2.0 cm O;kl dh ,d dq.Myh esa 300 Qsjs gSA ;fn dq.Myh esa 10 mA dh /kkjk izokfgr gS rFkk 5 × 10–2 T ds 
pqEcdh; {ks=k esa gS, rks dq.Myh }kjk vuqHko vf/kdre cyk?kw.kZ gS &  

 (A) 4.7 × 10–2 N–m (B) 4.7 × 10–4 N–m (C) 4.7 × 10–5 N–m (D) 4.7 × 10–8 N–m 
 

18. ,d a f=kT;k dk vuUr yEck lh/kk vpqEcdh; pkyd rkj esa ,d fn"V /kkjk izokfgr gSA rkj ds v{k ds ,d nwjh r 

(r < a) ij pqEcdh; {ks=k B gS &  

 (A) 0

2 a

 


  (B) 0

2

r

2 a

 


  (C) 0

2

2 r

a

 


  (D) 

2
0

3

r

2 a
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19. fdlh fcUnq ij i`Foh dk pqEcdh; {ks=k 7.0 × 10–5 T gSA ;g {ks=k blds ;ksX; vuqdwyu ls ,d o`Ùkkdkj /kkjkokgh  
5.0 cm f=kT;k dh dq.Myh ds dsUnz ij pqEcdh; {ks=k }kjk larqfyr gSA ;fn dq.Myh esa 100 Qsjs gS rks vko';d /kkjk 
yxHkx gS &    

 (A) 28 mA  (B) 56 mA  (C) 100 mA  (D) 560 mA  
 

20. uhps n'kkZ;suqlkj ,d NM+ pqEcd ds vyx&vyx vuqdqyu ekfu;s tks ,d le:i pqEcdh; {ks=k esa fufgr gSA 
 vuqdwyu ftlesa fLFkfrt ÅtkZ vf/kdre gS & 

 

N 

B 

(1) 

S 

   

 

S 

B 

(2) 

N 

   

 

S 

B 

(3) 

N 

   

 

S 

B 

(3) 

N 

 
 

 (A) 1   (B) 2   (C) 3   (D) 4 
 

Hkkx - II : iw.kk±d eku izdkj ¼NUMERICAL VALUE TYPE½ 
 

1. ,d dwykWe vkos'k 0.6 eh- yEch ,d vpkyd NM+ ds ,d fljs ij j[kk gSA NM+ dks Å/oZ ry esa ,d {kSfrt v{k ds 
izfr ?kwf.kZr fd;k tkrk gS] v{k NM+ ds ,d fljs ls xqtjrh gS] NM+ dk dks.kh; osx 104 rad/sec gSA ?kw.kZu v{k ij 
iFk ds dsUnz ls 0.8m nwj ,d fcUnq ij pqEcdh; {ks=k N × 10–4 T gSA N dk eku crkbZ;sA  

 

2. yEckbZ  o pkSM+kbZ d ds ,d vk;r ls i /kkjk çokfgr gSA n'kkZb;s blds dsUnz ij B dk eku 0N i

d




 }kjk fn;k tkrk gS 

rks N Kkr dhft, ¼;gk¡  >> d gS½   
 

3. ,d rkj dh yEckbZ L gS rFkk blls i /kkjk çokfgr gks jgh gSA bl rkj dks eksM+dj n Hkqtkvksa okyk le cgqHkqt cuk;k 

tkrk gSA cgqHkqt ds dsUnz ij pqEcdh; {ks=k 

2
0in sin tan

n n
N L

 



 gS] rks N Kkr dhft,A  

 

4. R f=kT;k ds n`<+ csyukdkj pkyd ls bldh yEckbZ ds vuqfn'k  /kkjk çokfgr gSA /kkjk ?kuRo J pkyd ds vuqçLFk 
dkV esa le:i ugha gS ijUrq ;g J = br, ds vuqlkj f=kT;k dk Qyu gSA tgka b fu;rkad gSA pqEcdh; {ks=k B,  

r1 < R ij 
2

0 1b r

N


 gSA rks N dk eku crkbZ;sA 

 

5. 50 F /kkfjrk dk la/kkfj=k, 20 oksYV dh cSVjh ls yEcs le; rd la;ksftr j[kus ds i'pkr~ blls vyx dj fy;k 
tkrk gSA bldks vc yEch ifjufydk ls tksM+k tkrk gS ftlesa 8000 Qsjs çfr ehVj gSA ;g Kkr gksrk gS fd  
2.0 lSd.M i'pkr~ la/kkfj=k ds fljksa ij foHkokUrj çkjfEHkd eku dk  90% jg tkrk gSA bl le;kUrj esa ifjukfydk 
ds dsUnz ij mRiUu vkSlr pqEcdh; {ks=k N × 10–8 T gSA N dk eku crkbZ;sA  

 

6. ,d bysDVªkWu&xu ls bysDVªkWu ux.; pky ls mRlftZr gksrs gS rFkk X-v{k ds vuqfn'k V foHkokUrj ls Rofjr fd;s 
tkrs gSA ;g bysDVªkWu ,d fNnz ds le:i pqEcdh; {ks=k B esa ços'k djrs gS ftldh fn'kk bl v{k ds vuqfn'k gSA 
;|fi mRlftZr gksus okys dqN bysDVªkWu fp=kkuqlkj dqN vilkjh dks.k cukrs gSA v{k ds lehi okys ;g bysDVªkWu  

X-v{k ij nwljh ckj nwjh 
2

2

N mV

eB


 ij feysaxsa A N dk eku crkbZ;sA (bysDVªkWUkksa ds e/; vU;ksU; fØ;k dks ux.; 

ekusa) 

 

mailto:contact@resonance.ac.in
http://www.resonance.ac.in/reso/results/jee-main-2014.aspx


Magnetic effect of current and magnetic force on charge or current 
 

 

 

Reg. & Corp. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.) – 324005 

Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in 
ADVEM - 71 

Toll Free : 1800 258 5555  | CIN : U80302RJ2007PLC024029 
 

7. ,d d.k] ftldk nzO;eku 1 × 10–26 fdxzk0 gS rFkk vkos'k + 1.6 × 10–19 dwykWe gS] + x fn'kk esa 1.28 × 106 m/s ds 
osx ls pyrs gq,] ,d {ks=k esa ços'k djrk gS] ftlesa le:i oS|qr {ks=k E rFkk le:i pqEcdh; {ks=k B bl çdkj 
mifLFkr gS fd Ex = Ey = 0, Ez = –102.4 kV/m rFkk Bx = Bz = 0, By = 8 × 10–2 Wb m–2 gSA bl {ks=k esa] ewy 

fcUnq ij d.k le; t = 0 ij ços'k djrk gSA le; t = 5 × 10–6  lSd.M ij d.k dh fLFkfr ds x funsZ'kkad 
64

N
 ehVj 

gSA N dk eku crkbZ;sA    

 

8. le; t1 ij] ,d bysDVªkWu dks x-v{k dh /kukRed fn'kk esa Hkstk tkrk 

gS tgk¡ pqEcdh; {ks=k B  rFkk fo|qr {ks=k E  nksuksa mifLFkr gSa] tgka E , 

y-v{k ds lekUrj gSA xzkQ Fnet,y  dks vFkkZr~ bysDVªkWu ij nksuksa {ks=k ds 
dkj.k yxus okys cy ds y-?kVd dks bysDVªkWu dh pky V ds inksa esa 

le; t1 ij crkrk gSA ;g ekfu, fd Bx = 0 gSA fo|qr {ks=k E  dk 
ifjek.k mN/C esa 50X gS] rks X Kkr djksA  (e = 1.6 × 10–19 C) 

-2

-1

0

1

2

V(m/s)

F
 (

1
0

 N
)

n
e

t,
 y

–
1

9

50 100

 
 

9. tc fdlh dejs esa fojkekoLFkk ls ,d izksVkWu eqDr fd;k tkrk gS] ;g çkjfEHkd Roj.k a0 ls iwoZ dh vksj xfr'khy 
gksrk gSA tc bldks v0 pky ls nf{k.k dh vksj ç{ksfir fd;k tkrk gSA rks ;g iwoZ dh vksj çkjfEHkd Roj.k 3a0 ls 

xfr'khy gksrk gSA dejs esa U;wure lEHko pqEcdh; {ks=k 0

0

Nma

ev
 gSA N dk eku crkbZ;sA   

10. tc fdlh dejs esa fojkekoLFkk ls ,d izksVkWu eqDr fd;k tkrk gS] ;g çkjfEHkd Roj.k 
a0 ls iwoZ dh vksj xfr'khy gksrk gSA tc bldks v0 pky ls nf{k.k dh vksj ç{ksfir 
fd;k tkrk gSA rks ;g iwoZ dh vksj çkjfEHkd Roj.k 3a0 ls xfr'khy gksrk gSA dejs esa 

U;wure lEHko pqEcdh; {ks=k 0

0

Nma

ev
 gSA N dk eku crkbZ;sA 

x
x
x

xx

x
xx

x
x
x x

xx

x
x

x
x

v

 

 

11. ,d yEck {kSfrt rkj AB tks Å/oZ ry esa xfr ds fy;s LorU=k gS rFkk ftlesa  20 ,sfEi;j, dh LFkk;h /kkjk çokfgr gks 
jgh gS] {kSfrt ry esa dls x;s ,oe~  30 ,sfEi;j /kkjkokgh dk ,d vU; lekUrj vuUr yEcs rkj CD ls 0.01 ehVj 
Åij lkE;koLFkk esa gSA fl) djksa fd AB dks FkksM+k uhps dh vksj nckus ij] ;g ljy vkorZ xfr djrk gS rFkk 
nksyuksa dk vkorZdky  lsd.M esa+ 1/N gS rks N dk eku Kkr djks  (2 = 10 & g = 10m/s2)   

 

12. L yEckbZ o M nzO;eku dh NM+ vius Åijh fljs ij vk/kkj ls Å/oZry esa fLFkj voLFkk esa yVdh 
gSaA blesa  i /kkjk izokfgr gks jgh gS] {kSfrt fn'kk esa NM+ ds yEcor~ fp=kkuqlkj ,d le:i pqEcdh; 

{ks=k B gSA NM+ dks NksM+rs {k.k n`<+ vk/kkj }kjk NM+ ij {kSfrt fn'kk esa yxk;k x;k cy 
iLB

N
 gS rks 

N dk eku D;k gksxkA 

X B

 

 

13. ,d pkyd rkj z = h js[kk ds vuqfn'k j[kk gS rFkk blesa i /kkjk çokfgr gSA ;g pkyd fp=kkuqlkj xy ry esa fLFkr  
'd' eksVkbZ o cgqr vf/kd yEckbZ dh /kkjk ifêdk ds lekUrj fLFkr gS rFkk bldh ,dkad eksVkbZ esa çokfgr /kkjk J0 gSA 

pkyd rkj dh ,dkad yEckbZ ij cy 10 0iJ 1 ˆtan ( k)
N

      
gS rks N dk eku Kkr djks \ ifêdk y-v{k ds lkis{k 

lefer :i ls j[kh gSA 
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14. vuUr yEckbZ ds lh/ks rkj esa fp=kkuqlkj /kkjk i1, çokfgr gSA nwljs  yEckbZ ds CD rkj 

ij dqy cy 0 1 2i i

N




ln
2 2

2

a

a

 
 
 

 gS] tks bl çdkj fLFkr gS fd c fcUnq dh nwjh 

/kkjkokgh rkj ls a gSA N dk eku Kkr djksA 

 
 

15. ,d vpkyd o`Ùkkdkj oy; dh f=kT;k r rFkk nzO;eku m gS] bl ij dqy vkos'k q ,d leku :i ls forfjr gSA oy; 

dks viuh v{k ds ifjr%  dks.kh; pky ls ?kqek;k tkrk gSA rks (a) oy; esa rqY; fo|qr /kkjk 
q

N



gS rks N dk eku 

Kkr dhft,A (b) oy; dk pqEcdh; vk?kw.kZ 
24q r

N


 gS rks N dk eku Kkr dhft,A  

 

16. ,d dqpkyd pdrh dh f=kT;k r rFkk nzO;eku m gS] bl ij q vkos'k ,d leku :i ls forfjr gSA pdrh dks bldh 

v{k ds ifjr%  dks.kh; pky ls ?kqek;k tkrk gSA pdrh dk pqEcdh; vk?kw.kZ 21
q r

N
  gS rks N dk eku Kkr dfj,A 

 

17. b = 2cm f=kT;k dk  o`Ùkkdkj /kkjkokgh ywi] n`<+ ,Dly ds fljksa ds e/; nks jLlh;ksa }kjk 

vkyfEcr gS] ¼fp=kkuqlkj½A ywi esa /kkjk 100 amp gSaA ,Dly dh yEckbZ  = 1 m gSA ckº; 
pqEcdh; {ks=k dh vuqifLFkfr esa jfLl;ksa esa ruko T0 = 10N   gSA 

 tc Å/okZ/kj pqEcdh; {ks=k B = 100 T mifLFkr gS ,oa ,Dly vc Hkh lkE;koLFkk esa gS] rc 
jLlh;ksa esa ruko U;wVu esa T1 = nrFkk T2 = mgSA rc m – n dk ifjek.k Kkr dhft,A 

 Note:  nka;h vksj ls ns[kus ij /kkjk dh fn'kk okekorZ gSA  

1 2



I

A

 

   

18. fp=k esa fn[kk;s vuqlkj ,d a f=kT;k okyk rkj dk ywi x-y ry esa j[kk gSaA blesa izokfgr /kkjk  gSA 
 (a) m nzO;eku ,oa + Q vkos'k dk d.k dsUnz P ij j[kk gS ;fn bls NP fn'kk esa fp=kkuqlkj osx fn;k tk, rks bldk 

rkR{kf.kd Roj.k 0 IQV N 3
1

m 6a

 
   

gS rks N dk eku Kkr djksA 

 

 (b) fn ,d cká le:ih pqEcdh; izsj.k {ks=k B  = B î yxk;k tk;s rks {ks=k ds dkj.k ywi ij cy vk?kw.kZ 

23 ˆB a j
3 N

 
     

 
 gS rks N dk eku D;k gksxk \ 

19. ,d irys fo|qrjks/kh rkj ls N = 100 ?ksjksa ls lery Likbjy (spiral) cukbZ tkrh gSA bles /kkjk = 8 mA 

fp=kkuqlkj çokfgr gSA vkUrfjd o ckº; ?ksjs dh f=kT;k Øe'k% a = 50 mm rFkk b = 100 mm gSA Kkr djks & 

 (a) LikbZjy ds dsUnz ij pqEcdh; {ks=k N T gSA rks N dk eku crkbZ,sA 

 (b) nh xbZ /kkjk ds fy, LikbZjy dk pqEcdh; vk?kw.kZ  N mA.m2 gS rks N dk eku crkbZ,sA 
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20.  = 0.90 ,sfEi;j /kkjkokgh ,d oxkZdkj Ýse] 0 = 5.0 ,sfEi;j /kkjkokgh ,d yEcs ljy js[kh; pkyd ds ry esa fLFkr 
gSA Ýse dh Hkqtk dh yEckbZ a = 8.0 lseh gSA foijhr Hkqtkvksa ds e/; fcUnqvksa ls gksdj tkus okyh Ýse dh v{k rkj 
ds lekUrj gS rFkk buds chp nwjh] Ýse ds Hkqtk ls  = 1.5 xquk vf/kd gSA 

 (a) Ýse ij dk;Zjr ,sfEi;j cy (pqEcdh; cy ) 
9

P
N gS rks P dk eku crkbZ;s ( 

 (b) /kkjk dks fLFkj j[krs gq,] Ýse dks viuh v{k ds ifjr 180° ?kqekus ds fy;s fd;s tkus okyk ;k¡f=kd dk;Z dk 

ifjek.k (144nP) × 10–9 J gS rks P dk eku crkbZ;sA 
 

21. ,d ydM+h dk csyu C ¼fp=k esa dsoy vuqizLFk dkV n'kkZ;k gSA½ ftldk nzO;eku 0.25 fdxzk-] f=kT;k R o yEckbZ , 
dkxt ds ry ds yEcor gS bl ij 0.1 ehVj yEcs rkj ds N = 10 ?ksjs vuqnS/;Zr;k yisVs x;s gS ftlls ?ksjs dk ry 

csyu ds v{k ij gS ywi esa izokfgr og U;wure /kkjk 
P

2
A gksxh ftlls csyu] {kSfrt ls  >qdko okys ry ij uhps 

xfr ugha djsaa A tcfd mifLFkr m/okZ/kj pqEcdh; {ks=k dk eku 0.5 oscj@eh-2 gS ,oa dq.Myh dk ry ur ry ds 
lekUrj gSA (csyu dk fuEure fcUnq ugha fQlyrk gS)  P dk eku crkbZ;s   

B

C


 

 

Hkkx - III : ,d ;k ,d ls vf/kd lgh fodYi çdkj 
1. ,d pqEcdh; lqbZ ¼NksVk pqEcd½ vle:i pqEcdh; {kS=k esa fLFkr gSA ;g :          [JEE 1982] 

 (A) cy o cyk?kw.kZ eglwl dj ldrk gS   (B) cy eglwl dj ldrk gS fdUrq cyk?kw.kZ ugha 
 (C) cyk?kw.kZ eglwl dj ldrk gS fdUrq cy ugha (D) u cy] u gh cyk?kw.kZ eglwl djsxk 
 

2. fLFkfr r  ij fLFkr ,d /kkjk vo;o  i 


d  ds dkj.k ewy fcUnq ij pqEcdh; {ks=k gksxk & 

 (A) 0i

4


 3

d lxr

r
  (B) 0i

4




 3

r d

r


  (C) 0i

4


 3

r d

r


   (D) 0i

4




 3

d r

r


  

 

3. ,d vpkyd pdrh ftl ij le:i /kukRed vkos'k Q gS] bldh v{k ds lkis{k leku dks.kh; 
osx ls ?kwe jgh gSA pdrh ds dsUnz ij pqEcdh; {ks=k gS -   

 (A) ckgj dh vksj funsZf'kr     (B) 0Q

4 R

 


 ifjek.k dk 

 (C) vUnj dh vksj funsZf'kr    (D) ifjek.k dk 0Q

2 R

 


 ifjek.k dk 

 

W Q 
O 

R 

 

 

4. ,d [kks[kyh ufydk dh yEckbZ ds vuqfn'k gksus okyk /kkjk çokg] bldh lrg ij ,d leku :i ls forfjr gSA 
pqEcdh; {ks=k &  

 (A) v{k ls lrg dh vksj jsf[kd :i ls c<+rk gSA   

 (B) ufydk ds vUnj fu;r jgrk gSA 
 (C) v{k ij 'kwU; jgrk gSA      

 (D) ufydk ds ckgj ufydk dh lrg ls ifjfer nwjh ij v'kwU; gksrk gSA 
 

5. ,d lek{kh;] lh/kh dscy es dsUnzh; pkyd rFkk ckº; pkyd ls leku /kkjk,¡ ijLij foijhr 
fn'kkvksa esa çokfgr gks jgh gSA pqEcdh; {ks=k v'kwU; gksxk & 

 (A) dscy ds ckgjA     

 (B) vkUrfjd pkyd ds vUnj ¼pkyd ds v{k dks NksM+dj½ 
 (C) ckº; pkyd ds vUnj rFkk vkUrfjd pkyd ds ckgj lHkh fcUnqvksa ijA  

 (D) dsoy pkydksa dh v{k ij 
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6. m nzO;eku ,oa +q vkos'k dk d.k le:i fo|qr {ks=k E o le:i pqEcdh; {ks=k  B k̂  

ds çHkko esa fp=k esa fn[kk;s iFk ij P ls Q rd xfr djrk gSA P o Q ij osx Øe'k% 

v î  o –2v ĵ  gSA fuEu esa ls dkSulk@dkSuls dFku lR; gS@gSa \ 

a

v

2a

E

B

x

y

2v

P

Q  

 (A) E =
23 mv

4 qa

 
 
 

       

 (B) fo|qr {ks=k }kjk fd;s dk;Z dh nj fcUnq P ij 
33 mv

4 a

 
 
 

 gksxhA 

 (C) fo|qr {ks=k }kjk fd;s x;s dk;Z dh nj fcUnq  P ij 'kwU; gksxhA 

 (D) fcUnq Q ij nksuksa {ks=kksa }kjk fd;s x;s dk;Z dh nj 'kwU; gksxhA 
 

7. fdlh LFkku ij fo|qr {ks=k E  o B pqEcdh; {ks=k  gSA ,d lh/kh js[kk ij xfr'khy çksVkWu bl {ks=k eas vfo{ksfir xqtjrk 
gSA fuEu esa ls dkSu ls dFku mDr çs{k.k ds fy, lEHko gSA 

 (A) E = 0 vkSj B  = 0         (B) 0E 


vkSj B = 0   

 (C) 0E 


, 0B 


rFkk nksuksa E  vkSj B , v ds lekUrj gSA (D) E , v ds lekUrj gS ijUrq B , v  ds yEcor~ gSA  
 

8. fp=k esa çnf'kZr le:i vuqçLFk dkV {ks=kQy ds rkj ls cus fu;fer iapHkqt ds dsUnz 
ij pqEcdh; {ks=k dh lkeF;Z gS & 

 (A) 05 i 72
2sin

4 a 2

  
   

    

 (B) 0 

 (C) v'kwU; ;fn /kkjk 'i' fcUnq E ds LFkku ij D ls ckgj fudyrh gSA  

 (D) ;fn /kkjk 'i' fcUnq E ds LFkku ij fcUnq D ls ckgj fudyrh gS fQj Hkh 'kwU;A 

B

A

C

D

E  

 

9. leku xfrt ÅtkZ okys H+, He+ ,oa O2+ ,d ,ls {ks=k ls xqtjrs gS ftlesa ,d leku pqEcfd, {ks=k fo|eku gSA 
pqEcdh; {ks=k muds osx ds yEcor fn'kk esa gSA H+, He+ vkSj O2+ dk nzO;eku Øe'k% 1 amu, 4amu o 16 amu gSA rks 

 (A) H+ vf/kdre fo{ksfir gksxk   (B) O2+ vf/kdre fo{ksfir gksxk   

 (C) He+ o O2+ leku fo{ksfir gksxsa    (D) lHkh leku :i ls fo{ksfir gksxsaA     
 

10. ,d bysDVªkWu iqat dk laosx p gSA ;g B pqEcdh; ¶yDl ?kuRo okys le:i pqEcdh; {ks=k esa yEcor~ ços'k djrk gS 
rks fuEu esa ls dkSulk@dkSuls dFku lgh gS?  

 (A) 
2p

2m
 ÅtkZ çkIr gksrh gSA    (B) bysDVªkWu ij vfHkdsUnzh; cy Be 

m

p
 gSA 

 (C) bysDVªkWu ds iFk dh f=kT;k 
p

Be
 gSA  (D) pqEcdh; {ks=k }kjk bysDVªkWu ij fd;k x;k dk;Z 'kwU; gSA 

 

11. leku nzO;eku ds nks d.k] buesa ls ,d ,dy vkosf'kr rFkk nwljk f=kvkosf'kr d.k gSA ;g nksuksa le:i pqEcdh; {ks=k 
esa ,d gh LFkku ls leku osx ls {ks=k ds yEcor~ ç{ksfir fd;s tkrs gS & 

 (A) nksuksa vk;u leku f=kT;k ds o`Ùkksa ds vuqfn'k xfr djsaxsA 

 (B) ,dy vkosf'kr }kjk cuk;s x;s o`Ùk dh f=kT;k nwljs dh f=kT;k dh frxquh gSA 

 (C) nksuksa o`Ùk ,d nwljs dks Li'kZ ugha djrs gSA   

 (D) nksuksa o`Ùk ,d nwljs dks Li'kZ djrs gSA 
 

12. ,d LFkku ij ,d leku fo|qr rFkk pqEcdh; {ks=k nksuksa fo|eku gS] ftlesa ,d vkosf'kr d.k bl LFkku ls fcuk 

fo{ksfir gq, xqtjrk gS rks lHkh vlEHko fodYi pqfu, (


 = d.k dk osx, E  = fo|qr {ks=k, B = pqEcdh; {ks=k) 

 (A) E ||B ,  || E     (B) E , B ds lajs[kh; ugha gSA  

 (C) 


 || B ijUrq E ,  ds lajs[kh;  ugha gSA  (D) E  ||B  ijUrq 


, E  ds lajs[kh; ugha gSA 
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13. leku o fu;r fo|qr {ks=k rFkk pqEcdh; {ks=k ds çHkko esa ,d d.k o`Ùk ds vuqfn'k xfr djrk gS rks fuEu esa ls 
dkSulk fodYi lEHko ugh gSA   

 (A) E = 0, B = 0  (B) E = 0, B  0  (C) E  0, B = 0  (D) E  0, B  0 
 

14. 0.02 cm f=kT;k ds ,d rkj okys o`Ùkkdkj ywi esa 8.0 A dh /kkjk izokfgr gks jgh gSA ;g ,d ifjukfydk ds dsUnz ij 
j[kk gSA ifjukfydk dh yEckbZ 0.65 m, f=kT;k 0.080 m rFkk ?ksjksa dh la[;k = 1300 Qsjs gSA  

Current carrying loop

Solenoid
ifjukfydk

/kkjkokgh òÙkkdkj ywi  
(A) ywi ds dsUnz ij pqEcdh; {ks=k 'kwU; gks tk;s blds fy, ifjukfydk ls izokfgr /kkjk dk eku 4.4 A gSA  

 (B) ywi ds dsUnz ij pqEcdh; {ks=k 'kwU; gks tk;s blds fy, ifjukfydk ls izokfgr /kkjk dk eku 10 A gSA  

 (C) ;fn ywi esa /kkjk dh fn'kk] ywi ds dsUnz ij pqEcdh; {ks=k dk eku 'kwU; izkIr djus ds fy, vko';d /kkjk dh 

fn'kk] ds foifjr dj nh tk;s rks ywi ds dsUnz ij ¼ywi rFkk ifjukfydk ds dkj.k½ pqEcdh; {ks=k 8 × 10–3 T gSA  

 (D) ;fn ywi esa /kkjk dh fn'kk] ywi ds dsUnz ij pqEcdh; {ks=k dk eku 'kwU; izkIr djus ds fy, vko';d /kkjk dh 
fn'kk] ds foifjr dj nh tk;s rks ywi ds dsUnz ij ¼ywi rFkk ifjukfydk ds dkj.k½ pqEcdh; {ks=k 16 × 10–3 T gSA  

 

15. fp=k esa nks lekUrj cM+h /kkrq dh ifêdkvksa ds vuqizLFk dkV fn[kk;s x;s gS ftuesa lrg ds vuqfn'k /kkjk izokfgr gks 

jgh gSA izR;sd ifêdk esa /kkjk 
10


A/m pkSM+kbZ ds vuqfn'k gSA fp=k esa n'kkZ;s vuqlkj nks fcUnq A rFkk B dh fLFkfr;k¡ 

n'kkZ;h xbZ gSa &  
A

5cm

5cm

5cm
B

x

y

 
 

 (A) A ij pqEcdh; {ks=k 4µT /kukRed x-fn'kk esa gSA (B) A ij pqEcdh; {ks=k 4µT _.kkRed x-fn'kk esa gSA 

 (C) B ij pqEcdh; {ks=k 'kwU; gSA   (D) B ij pqEcdh; {ks=k 2µT /kukRed x-fn'kk esa gSA 
 

16. ekuk [0] fuokZr dh fo|qr'khyrk] [0] fuokZr dh pqEcd'khyrk ds foeh; lw=k dks çnf'kZr djrs gSA ;fn M = nzO;eku, 

L = yEckbZ, T = le; rFkk I = fo|qr /kkjk gks rks & 

 (A)  [0] = M1 L3 T2 I (B) [0] = M1 L3 T4 I2 (C)  [0] = MLT2 I2 (D) [0] = ML2 T1 I 
 

17.  ,d /kukosf'kr d.k X-v{k ds vuqfn'k xfr dj jgk gSA ge vYi le; ds fy, pqEcdh; {ks=k vkjksfir djuk pkgrs gS 
ftlls dh d.k viuh fn'kk dks foijhr dj ys rFkk _.kkRed X-v{k dh vksj xfr djus yxs rks ,slk djus ds fy, 
pqEcdh; {ks=k fdlds vuqfn'k vkjksfir djuk gksxk & 

 (A) Y-v{k  (B) Z-v{k  (C) dsoy Y-v{k  (D) dsoy Z-v{k 
 

18. ,d NksVh NM+ pqEcd dks ,d /kkxs }kjk yVdk;k x;k gSA ,d cyk?kw.kZ yxk;k x;k gS rFkk pqEcd dks.kh; nksyuksa dk 
ikyu djrk gqvk ik;k x;kA nkSyuksa dk vkorZdky  

 (A) pqEcd dh xfr ds lkFk ?kVrk gS  
 (B) i`Foh dh pqEcdh; {ks=k ds {kSfrt ?kVd ds c<+us ds lkFk c<+rk gSA 
 (C) ;fn ,d nwjh ij nwljh pqEcd j[ks rc vifjofrZr jgsxk 
 (D) pqEcd ds nzO;eku ij fuHkZj djrk gSA 
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Hkkx - IV : vuqPNsn (COMPREHENSION)  
vuqPNsn % 1 

 fn;s x;s fp=k esa lkbDyksVªkWu n'kkZ;k x;k gSA ftlesa d.kksa dk L=kksr S rFkk nks Mh çnf'kZr gSaA ,d leku pqEcdh; 
{ks=k dkxt ds ry ds ckgj dh vksj gS rFkk nksauks [kks[kys Mh esa izksVkWu dq.Myhuh ds :i esa ckgj dh vksj xfr dj 
jgs gSa rFkk tc Hkh izksVksu nks Mh ds e/; vUrjky dks ikj djrs gSa rks ÅtkZ xzg.k djrs gSA  

N S

N S

izksVksu
izfo"Vu

mPp osx izksVksu 
ds fuxZr fdj.k iqat

lepqEcdh;
{kS=k

pqEcdh; {kS=k ds e/;
Roj.k ds fy, 
fo|qr {kS=k

Roj.k ds fy, fo|qr {kS=k Bhd
ml le; foijhr fn'kk esa 
gks tkrk gS tc izksVksu viuk
v)Z oÙ̀k iw.kZ djrk gS 
ifj.kkeLo:i ;g 
vUrjky LFky esa Rofjr 
gksrk gS

+

–

vf/kd pky ls cM+s 
v)Z oÙ̀k esa xfr djrk gSA
;g izfØ;k vusd ckj
nksgjkbZ tkrh gS 
vkSj fuxZr fcUnq ls 
mPp osx ls xqtjrk gS

'kh"kZ n'̀; ,d rjQ dk ǹ';

 
 ekuk L=kksr S lkbDyksVªkWu ds dsUnz ij ,d izksVkWu NksM+rk gS izkjEHk esa ;g _.kkosf'kr Mh dh vksj pyrk gS ] ;g bl 

Mh dh vksj Rofjr gksrk gS rFkk blesa izos'k djrk gSA Mh ds vUnj] Mh dh rkacs dh nhokj bls fo|qr {ks=k ls vizHkkfor 
j[krh gSa vr% Mh ds vUnj fo|qr {ks=k 'kwU; gSA pqEcdh; {ks=k dks rkacsa ¼çfrpqEcdh;½ dh ^Mh* ifjjf{kr ugha dj ¼jksd 
ugha½ ikrh gSA vr% izksVkWu or̀h; iFk ij xfr djrk gSA ftldh f=kT;k] tks pky ij fuHkZj djrh gS] fuEu lehdj.k 

}kjk nh tkrh gSA     r = 
mv

qB
.   ...(1) 

 ge ;g ekurs gSa tc izksVkWu igys Mh ls ckgj vUrjky ds e/; esa vkrk gS rks nksuksa Mh ij foHkokUrj foijhr gks tkrk 
gSA vr% izksVkWu nqckjk _.kkosf'kr Mh ds dkj.k Rofjr gksrk gSA nksauks Mh ds e/; foHkokUrj bl rjg nksyu djrk 
jgrk gSA ;g izØe yxkrkj pyrk jgrk gS] tc rd izksVkWu dq.Myhuh ds fdukjs rd u igq¡p tk;sA izksVksu dks ,d 
fo{ksid IysV ds }kjk ,d fNnz ls ckgj fudkyk tkrk gSA lkbDyksVªkWu esa eq[; ckr ;g gS fd ftl vko`fr f ¼tks fd 
bldh pky ij fuHkZj ugha djrh gS½ ls izksVkWu dq.Myh esa ifjØe.k djrk gS] ;g vkof̀r fo|qr nksfy=k dh fu;r 
vko`fÙk fosc ds cjkcj gksuh pkfg,A  

   f = fosc (vuquknh voLFkk).   ...(2) 

 ;g vuquknh voLFkk crkrh gS] ;fn ifjØek dj jgs izksVkWu dh ÅtkZ c<+kuh gS rks bldks ÅtkZ vkof̀Ùk fosc ij nh 
tkuh pkfg, gS tks fd izksVkWu dh ewy vkof̀r f ds cjkcj gS ftlls izksVkWu pqEcdh; {ks=k esa ifjØe.k dj jgk gSA 

 lehdj.k 1 o 2 ls  qB = 2mfosc.    ...(3) 

 izksVkWu ds fy;s nzO;eku m rFkk vkos'k q fu;r gSA nksfy=k ¼eku ldrs gS½ ,d fuf'pr ,dy vko`fÙk fosc ij dke 
djus ds fy;s cuk;k x;k gSA  

 fQj ge lkbDyksVªkWu dks B ifjofrZr djds laeftr djrs gSa tc rd fd leh. 3 larq"V ugha gksrh vkSj rc cgqr ls 
izksVksu iqat ds :i esa ckgj fudyus ds fy, pqEcdh; {ks=k ls lapfjr gksrs gSaA 

 

1. mrjksRrj v)Z o`rh; iFk dh f=kT;kvksa dk vuqikr gS & 

 (A)  1 : 2  : 3  : 4  ...........   (B) 1  : 3  : 5  ........... 

 (C) 2  : 4 6  :  ...........   (D) 1 : 2 : 3 .................... 
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2. izR;sd vkorZdky ds ckn vkosf'kr d.k dh xfrt ÅtkZ esa ifjorZu gS &  

 (A) 2qV   (B) qV   (C) 3qV   (D) buesa ls dksbZ ugha 
 

3. ;fn fdlh d.k ds fy;s q/m, 106 gS rFkk vkjksfir AC vko`fÙk 106 Hz gS rks vkjksfir pqEcdh; {ks=k gSA 

 (A) 2 Vslyk  (B)  Vslyk  (C) 2 Vslyk (D) ifjHkkf"kr ugha fd;k tk ldrkA 
 

4. izR;sd vkorZdky esa pyh x;h nwjh dk vuqikr gS & 

 (A) 1 + 3 : 5 + 7 : 9 + 11    (B) 2  + 3  : 4 + 5  : 6  + 7   

 (C) 1  : 2  : 3      (D) 2  : 3  : 4   
 

5. fn;s x;s vkosf'kr d.k ds fy, lkbDyksVªkWu dks leaftr fd;k tk ldrk gS & 

 (A) flQZ AC oksYVst dks ifjofrZr djds  (B) AC oksYVst rFkk pqEcdh; {ks=k nksuksa dks ifjofrZr djds  

 (C) dsoy vkjksfir pqEcdh; {ks=k dks ifjofrZr djds (D) vkjksfir AC dh vko`fÙk dks ifjofrZr djd 
 

vuqPNsn # 2     

 vuqçLFk dkV esa le:i forfjr /kkjk ds pkj /kkjk çokgh] yEcs rkjksa  a, b, c rFkk d  ds 
ckgj rFkk vUnj pqEcdh; {ks=k ds ifjek.k B (izR;sd rkj ds dkj.k) ,oa f=kT;h; nwjh r 

(v{k ls) ds chp oØ n'kkZ;s x;s gSA oØ ds vfrO;kih {ks=k] nks js[kkvkssa }kjk n'kkZ;s x;s 
gSA lHkh oØ ewy fcUnq ls 'kq: gksrs gSA 

B
a

b
a,c

b,d

r

ca,b

c,d
 

 

6. fdl rkj dh f=kT;k lokZf/kd gS \  

 (A) a   (B) b   (C) c   (D) d 
 

7. fdl rkj dh lrg ij pqEcdh; {ks=k dk ifjek.k lokZf/kd gS &   

 (A) a   (B) b   (C) c   (D) d 
 

8. rkj  'a'  esa /kkjk ?kuRo gS &  

 (A) 'c' rkj ls T;knk gSA (B) 'c' rkj ls de gSA (C) 'c' rkj ds cjkcj gSA  

 (D) lwpuk vi;kZIr gksus ds dkj.k c ls rqyuk ugha dh tk ldrhA 
 

vuqPNsn # 3 

 fp=kkuqlkj ,d le:i pqEcdh; {ks=k B esa] nks d.k çR;sd dk nzO;eku m gS] d nwjh ij 
j[ks gq, gSA bu ij leku ifjek.k q ds foijhr vkos'k gSA le;  t = 0 ij ] d.k ,d 
nwljs dh vksj] çR;sd v pky ls ç{ksfir fd;s tkrs gSA  

 (nks vkos'kksa ds e/; vUr%fØ;k ux.; gSA) 

 

 

9.  ç{ksi.k pky dk og vf/kdre eku vm Kkr dhft, ftlls dh d.k vkil esa u Vdjk;sA 

 (A) 
qBd

4m
   (B) 

2qBd

m
   (C) 

qBd

m
   (D) 

qBd

2m
     

10.  ;fn v = vm/4 gS rks d.kksa ds chp U;wure nwjh D;k gksxh ? 

 (A) 
d

4
    (B) 

3d

5
    (C) 

3d

4
    (D) 

5d

4
     

 

11.  ;fn v = vm/4 gS rks d.kksa ds chp vf/kdre nwjh D;k gksxh ? 

(A) 
5d

2
   (B) 

5d

4
    (C) 

d

4
    (D) 

3d

4
  

 

12. ;fn v = 2vm gks rks d.kksa ds chp VDdj fdl {k.k ij gksxh ? 

 (A) 
m

6qB


  (B) 

m

qB


  (C) 

6 m

qB


   (D) 

m

2qB


   

 

13.  eku yhft, fd v = 2vm gS rFkk VDdj ds i'pkr d.k fpid tkrs gSA VDdj ds i'pkr~ xfr dh foospuk dhft,A 
(vkos'kksa ds e/; pqEcdh; cy] xq:Roh; cy rFkk fo|qr cy ux.; gS). 

 (A) o`Ùkkdkj xfr  (B) ijoy;kdkj xfr  (C) nh?kZo`Ùkkdkj xfr  (D) ljy js[kk 
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 fpfUgr iz'u nksgjkus ;ksX; iz'u gSA 
* fpfUgr iz'u ,d ls vf/kd lgh fodYi okys iz'u gS 

Hkkx - I : JEE (ADVANCED) / IIT-JEE ¼fiNys o"kksZ½ ds iz'u 
1. fn;s x;s fp=kkuqlkj L yEckbZ dk ,d yphyk rkj nks fudVorhZ fLFkj fcUnqvksa ls tqM+k 

gqvk gSA blesa nf{k.kkorZ fn'kk esa  eku dh fo|qr /kkjk çokfgr gks jgh gSA bl fudk; 

dks dkxtry ds vUnj tkrs gq,  B rhozrk ds ,d ,dleku pqEcdh; {ks=k esa j[kk 

tkrk gS rks ;g o`Ùkkdkj :i esa vk tkrk gSA rkj esa ruko dk eku gS %    

[JEE 2010, 3/163, –1] 

 

 (A) BL   (B) 
BL


   (C) 
BL

2




   (D) 
BL

4




  

 

 

2. ljy js[kh; lekarj iFkksa ij ,d bysDVªkWu o ,d çksVku ,d leku osx ls py dj ,d leku v/kZ&vuar pqEcdh; 

{ks=k esa ços'k djrs gSaA ;g {ks=k d.kksa ds osx ds yEcor gSA rc       [JEE 2011, 4/160] 

 (A) d.k dHkh Hkh pqEcdh; {ks=k ls ckgj ugha vk;saxsaA 

 (B) d.k lekarj iFkksa ij pyrs gq, ckgj vk;saxsA  

 (C) d.k ,d gh le; ij pqEcdh; {ks=k ls ckgj vk;saxs 

 (D) d.k vyx&vyx le; ij ckgj vk;saxs 

  

3. ,d yEcs fo|qr&jks/kh rk¡cs ds rkj ls 'N' pDdjksa dh fp=k esa fn[kkbZ xbZ dq.Mfyuh (spiral) cukbZ x;h gSA bldh 

vkarfjd f=kT;k 'a' rFkk cká f=kT;k 'b' gSA ;g X-Y ry esa j[kh gS vkSj rkj esa LFkk;h /kkjk 'I' çokfgr gSA blds dsUnz 

ij pqEcdh;&{ks=k dk Z-?kVd gksxkA                [JEE - 2011' 3/160, –1] 

 

 (A) 0N b
n

2(b a) a

   
   

  (B) 0N b a
n

2(b a) b a

   
   

 (C) 0N b
n

2b a

   
 
 

  (D) 0N b a
n

2b b a

   
  

  

4. ,d LFkku esa ,dleku oS|qr&{ks=k 0
ˆE E j  vkSj ,dleku pqEcdh; {ks=k 0

ˆB B j  ,d lkFk fLFkr gSA bl LFkku esa 

,d /kukRed fcanq vkos'k dh xfr ij fopkj djsaA le; t = 0 ij bl vkos'k dk osx x – y ry esa v  gS] tks x-v{k 

ls dks.k cukrk gS rc t > 0 ds fy;s dkSulk fodYi lgh gSA@gS \  [IIT-JEE-2012, Paper-1; 4/70] 

 (A) ;fn  = 0º, rc vkos'k x – z ry esa o`Ùkh;&iFk ij ?kwerk gSA 

 (B) ;fn  = 0º, rc vkos'k y–v{k dh fn'kk easa dqaMfyuh&iFk ij pyrk gS o daqMfyuh dk fip vifjofrZr jgrk gSA 

 (C) ;fn  = 10º,  rc vkos'k y–v{k dh fn'kk easa dqaMfyuh&iFk ij pyrk gS o daqMfyuh dk fip le; ds lkFk 

c<+rk jgrk gSA 

 (D) ;fn  = 90º, rc vkos'k y–v{k dh fn'kk easa js[kh; ijarq Roj.k ds lkFk xfr djrk gSA 
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5. O;kl 2a  ds ,d csyu esa] f=kT;k a dk ,d [kks[kyk csyuh; &dks'k gS ¼fp=k nsf[k;s½ vkSj nksuksa vifjfer yEcs gSaA 

budh yEckbZ dh fn'kk esa buds ,d leku /kkjk&?kuRo J gSA ;fn fcUnq P  ij pqEcdh; {ks=k dk eku 0

N
aJ

12
  gS] 

rc N dk eku D;k gS \              [IIT-JEE-2012, Paper-1; 4/70] 

 
 

6. fp=k esa n'kk;s vuqlkj ,d ywi x-y ry eas gS vkSj mlesa /kkjk I cg jgh gSA 

,dk¡d&lfn'k k̂  i`"B ds yEcor~ ckgj dh vksj gSA ywi dk pqEcdh; vk?kw.kZ gSA  

     [IIT-JEE-2012, Paper-2; 3/66, –1] 

 (A) 
2 ˆa k       (B) 2 ˆ1 a k

2

   
 

  

 (C) 2 ˆ1 a k
2

    
 

     (D) 2 ˆ(2 1)a k    
 

 

7. ,d vlhfer yEckbZ ds [kks[kys (hollow) pkyd-csyu dh vkarfjd &f=kT;k R/2 vkSj ckgjh&f=kT;k R gSA bldh 

yEckbZ dh fn'kk esa ,dleku /kkjk ?kuRo gSA blds pqEcdh;&{ks=k dk eku B  v{k ls f=kT;h; nwjh r ds lkFk ftl 

izdkj cnyrk gS mldk loksZÙke o.kZu fdl xzkQ esa gS ?  [IIT-JEE-2012, Paper-2; 3/66, –1] 

 (A)     (B)  

 

 (C)    (D)      

 

8. ,d M nzO;eku rFkk Q /ku vkos'k dk d.k] tks  1

1
ˆu 4 i m s  ds ,dleku osx ls xfr'khy gS] ,dleku fLFkj 

pqEcdh; {ks=k eas x-y ry ds vfHkyEcor~ gS rFkk bldk foLrkj {ks=k x = 0 ls x = L rd çR;sd y ds eku ds fy, gSA 

bl pqEcdh; {ks=k dks ;g d.k 10 feyh lSd.M esa ikj dj nwljh vksj  2
ˆ ˆu 2 3i j  ms–1 osx ls çdV gksrk gSA 

lgh çdFku gS@gSa &             [JEE (Advanced)-2013, 4/60, –1] 

 (A) pqEcdh; {ks=k –z fn'kk esa gSA   (B) pqEcdh; {ks=k +z fn'kk esa gSA 

 (C) pqEcdh; {ks=k dk ifjek.k 
50 M

3Q


 bdkbZ gSA (D) pqEcdh; {ks=k dk ifjek.k 

100 M

3Q


bdkbZ gSA 
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9. ,d R f=kT;k ds vuUr yEcs [kks[kys pkyd csyu dh yEckbZ esa ,d fLFkj /kkjk  cg jgh gSA bl csyu dks 2R f=kT;k 
dh vuUr ifjukfydk ds vUnj lek{k j[kk x;k gSA bl ifjukfydk esa n yisVs çfr bdkbZ yEckbZ esa gS o ,d fLFkj 
/kkjk  gSA ,d fcUnq P ds fy, tks lek{k ls r nwjh ij gS] dkSulk (ls) çdFku lgh gS (gSa) : 

 (A) 0 < r < R esa] pqEcdh; {ks=k 'kwU; ugha gSA        [JEE (Advanced)-2013, 3/60, –1] 

 (B) R < r < 2R esa] pqEcdh; {ks=k dh fn'kk lek{k dh fn'kk esa gSA 

 (C) R < r < 2R esa] pqEcdh; {ks=k r f=kT;k ds o`Ùk ls Li'kZjs[kh; gS ftldk dsUnz lek{k ij gSA 

 (D) r > 2R esa, pqEcdh; {ks=k 'kwU; ugha gSA 
 

10. nks lekUrj rkj dkxt ds ry ds ry esa ,d nwljs ls  X0  nwjh ij gSA nksuksa rkjksa ds chp ,d fcUnq vkos'k] tks mlh 
ry esa gS rFkk ,d rkj ls  X1   nwjh ij gS  pky u  ls xfreku gSA tc rkjksa esa ifj.kke  dh fo|qr /kkjk ,d fn'kk 
esa izokfgr dh tkrh gS] fcUnq vkos'k ds iFk dh oØrk f=kT;k   R1 gSaA blds foifjr ;fn nksuksa rkjksa esa /kkjk  dh fn'kk 

,d nwljs ds foijhr gks] rc iFk dh f=kT;k   R2 gSA ;fn 0

1

x

x
= 3, rc 1

2

R

R
 dk eku gSA 

               [JEE (Advanced)-2014,P-1, 3/60] 
 

ç'u la[;k 11 vkSj 12 ds fy, vuqPNsn 

 fp=k esa n'kkZ;s x;s a f=kT;k okyk o`Ùkh; ik'k (loop) rFkk nks lekUrj rkj vafdr 1 rFkk 2 lHkh i`"B ds ry esa gSA 
nksuksa rkj o`Ùkh; ik'k ds dsUnz ls d nwjh ij gSA o`Ùkh; ik'k rFkk nksuksa rkjksa esa ,dleku /kkjk izokfgr gSA Åij ls 
ns[kus ij o`Ùkh; ik'k esa /kkjk dh fn'kk okekorZ gSA              [JEE (Advanced)-2014, P-2, 3/60, –1] 

 
 

11. tc d  a ysfdu rkj ik'k dks Li'kZ ugha dj jgs gSa rc o`Ùkh; ik'k ds v{k ij h ÅWpkbZ ij ifj.kkeh pqEcdh; {ks=k 
'kwU; feyus dh fLFkfr esa          [JEE (Advanced)-2014, 3/60, –1] 

 (A) rkj 1 rFkk rkj 2 esa /kkjk dh fn'kk Øe'k% PQ rFkk RS gS vkSj h  a     

 (B) rkj 1 rFkk rkj 2 esa /kkjk dh fn'kk Øe'k% PQ rFkk SR gS vkSj h  a  

 (C) rkj 1 rFkk rkj 2 esa /kkjk dh fn'kk Øe'k% PQ rFkk SR gS vkSj h  1.2 a     

 (D) rkj 1 rFkk rkj 2 esa /kkjk dh fn'kk Øe'k% PQ rFkk RS gS vkSj h  1.2 a 

 

12. eku yhft, d >> a rFkk ik'k dks fp=k esa fn[kkbZ xbZ voLFkk ls rkjksa ds lekUrj rFkk ik'k ds O;kl ds ifjr% 30º ls 

?kqek;k tkrk gSA ;fn rkjksa esa fo|qr /kkjk dh fn'kk ,d nwljs ds foijhr fn'kk esa gks rks ik'k dh ubZ voLFkk esa ml 

ij yxus okyk cy vk?kw.kZ (torque) gksxk (eku yhft, fd rkjksa ds dkj.k o`Ùkh; ik'k ij pqEcdh; {ks=k fLFkj gSA) 

               [JEE (Advanced)-2014, 3/60, –1] 

 (A) 
2 2

0 a

d

 
    (B) 

2 2

0 a

2d

 
    (C) 

2 2

03 a

d

 
    (D) 

2 2

03 a

2d
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13. n'kkZ;s x, fp=kkuqlkj x-y ry esa fLFkr ,d fo|qr   /kkjkokgh pkyd ,dleku pqEcdh; {ks=k B  esa j[kk gSA ;fn 

pkyd ij yxus okys dqy pqEcdh; cy dk ifjek.k F gS] rc lgh fodYi gS (gSa) :     

               [JEE(Advanced) 2015 ; 4/88, –2] 

 

 (A) ;fn B dh fn'kk ẑ  gS rc F (L + R)  (B) ;fn B  dh fn'kk x̂  gS rc F = 0 

 (C) ;fn B  dh fn'kk ŷ  gS rc F (L + R)  (D) ;fn B  dh fn'kk ẑ  gS rc F = 0 

 

ç'u la[;k 14 vkSj 15 ds fy, vuqPNsn 

 n'kkZ;s fp=kkuqlkj /kkrq dh ,d iryh vk;rkdkj iV~Vh esa ,dleku fo|qr /kkjk  /kukRed x-fn'kk esa izokfgr gks jgh 

gSA iV~Vh dh yEckbZ] pkSM+kbZ rFkk eksVkbZ Øe'k% l, w rFkk d gSaA iV~Vh ij /kukRed y-fn'kk esa ,d ,dleku pqEcdh; 

B  yxk;k x;k gSA blds dkj.k vkos'kokgd z-fn'kk dh vksj fo{ksfir gksrs gSaA ifj.kker% lrg PQRS ij 

vkos'kokgdksa dk lap;u gksrk gS rFkk PQRS ds lkeus ds Qyd ij cjkcj fdUrq foijhr vkos'k vk tkrk gSA ,d 

foHkkarj z-fn'kk ds lkFk bl izdkj fodflr gksrk gSA vkos'k okgdksa dk ;g lap;u rc rd tkjh jgrk gS tc rd 

fd pqEcdh; cy] oS|qr cy ls lUrqfyr ugha gks tkrkA fo|qr /kkjk dk izokg bysDVªkWuksa ds }kjk rFkk iV~Vh dh 

vuqizLFk dkV ij ,dleku gSA 

 
 

14. ,d gh pkyd (metallic) inkFkZ dh nks vyx&vyx ifV~V;ksa (1 rFkk 2) dks ysaA mudh yEckbZ;k¡ cjkcj gSa] pkSMkbZ;k¡ 

Øe'k% w1 ,oa w2 rFkk eksVkbZ;k¡ Øe'k% d1 rFkk d2 gSaA nks fcUnq K rFkk M x-y ry ds lekUrj vkeus&lkeus ds 

Qydksa ij fLFkr gSaA ifV~V;ksa 1 rFkk 2  esa K rFkk M ds chp foHkokUrj Øe'k% V1 rFkk V2 gSaA rc muesa cgus okyh 

,d nh x;h fo|qr /kkjk  rFkk ,d nh x;h pqEcdh; {ks=k dh rhozrk B ds fy, lgh dFku gS ¼gSa½  

         [JEE(Advanced) 2015 ; P-2,4/88, –2] 

 (A) ;fn w1 = w2 rFkk d1 = 2d2, rc V2 = 2V1  (B) ;fn w1 = w2 rFkk d1 = 2d2, rc V2 = V1  

 (C) ;fn w1 = 2w2 rFkk d1 = d2, rc V2 = 2V1  (D) ;fn w1 = 2w2 rFkk d1 = d2, rc V2 = V1  

 

15. leku vkdkj (yEckbZ l, pkSM+kbZ w rFkk eksVkbZ d) dh vyx&vyx pkyd inkFkksZa dh nks ifV~V;ksa (1 rFkk 2) ftuds 

vkos'kokgdksa ds ?kuRo Øe'k% n1 rFkk n2 gSa dks ysaA iV~Vh 1 dks pqEcdh; {ks=k B1 rFkk iV~Vh 2 dks pqEcdh; {ks=k B2 esa 

j[kk x;k gSA pqEcdh; {ks=k B1 rFkk B2 /kukRed y-fn'kk esa gSaA rc ifV~V;ksa 1 rFkk 2 esa K rFkk M ds chp foHkokUrj 

Øe'k% V1 rFkk V2 gSaA nksuksa ifV~V;ksa esa cgus okyh fo|qr /kkjk  dks leku ekurs gq, lgh fodYi gS ¼gSa½  

        [JEE(Advanced) 2015 ; P-2,4/88, –2] 

 (A) ;fn B1 = B2 rFkk n1 = 2n2, rc V2 = 2V1 gSA (B) ;fn B1 = B2 rFkk n1 = 2n2, rc V2 = V1 gSA 

 (C) ;fn B1 = 2B2 rFkk n1 = n2, rc V2 = 0.5V1 gSA (D) ;fn B1 = 2B2 rFkk n1 = n2, rc V2 = V1 gSA 
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 uhps nh x;h Vscy ds rhu dkWyuksa es miyC/k lwpuk dk mi;qDr <ax ls lqesy dj iz'uksa Q.16. Q17 vkSj Q.18 ds 

mÙkj nhft,A 

 ,d pktZ;qDr d.k (bysDVªkWu ;k izksVkWu) vkjafHkd xfr v ls ewy fcUnq (x = 0, y = 0, z = 0) ij izLrqr (introduced) 

gksrk gSA fLFkj rFkk ,dleku fo|qr {ks=k E  ,oa pqEcdh; {ks=k B  loZ=k mifLFkr gSA d.k dh xfr v , fo|qr {ks=k E  

rFkk pqEcdh; {ks=k B  fuEu dkWyeksa  1,2 ,oa 3, esa Øe'k% n'kkZ;s x;s gSA E0, B0  ds eku /kukRed gSA   

   

  dkWye-1     dkWye -2    dkWye -3 

 (I) bysDVªkWu 0

0

E
ˆv 2 x

B
  ls  (i) 

0
ˆE E z   (P) 

0
ˆB –B x   

 (II) bysDVªkWu 0

0

E
ˆv y

B
  ls  (ii)  

0
ˆE –E y   (Q) 

0
ˆB B x  

 (III) izksVkWu v 0  ls   (iii) 
0
ˆE –E x   (R) 

0
ˆB B y  

 (IV) izksVkWu 0

0

E
ˆv 2 x

B
  ls  (iv) 0

ˆE E x   (S) 0
ˆB B z  

16. fdl fLFkfr esa d.k vpy xfr ls lh/kh js[kk esa pyu djrk gSA 

        [JEE(Advanced) 2017 ; P-1, 3/61, –1] 

 (A) (IV) (i) (S)   (B) (III) (ii) (R)   (C) (II) (iii) (S)  (D) (III) (iii) (P) 

 

17. fdl fLFkfr esa d.k +z  v{k vuqfn'k dqaMfyuh iFk (helical path along the positive z-axis) dk vuqlj.k djsxk ? 

       [JEE(Advanced) 2017 ; P-1, 3/61, –1] 

 (A) (IV) (i) (S)   (B) (II) (ii) (R)  (C) (III) (iii) (P)  (D) (IV) (ii) (R) 

 

18. fdlh fLFkfr esa d.k lh/kh js[kk esa _.kkRed  y-v{k (negative y-axis) dh fn'kk eas pysxk ?   

      [JEE(Advanced) 2017 ; P-1, 3/61, –1] 

 (A) (III) (ii) (R)  (B) (IV) (ii) (S)   (C) (III) (ii) (P)  (D) (II) (iii) (Q) 

 

19. tSls fd fpf=kr fd;k x;k gS] ,d lfEer rkjs (symmetric star) ds vkdkj ds pkyd esa vifjofrZr /kkjk  cg jgh 

gSA ;gk¡ foijhr 'kh"kksaZ (diametrically opposite vertices) ds chp dh nwjh 4a gSA pkyd ds dsUnz ij pqEcdh; {ks=k 

dk eku gksxkA                  [JEE(Advanced) 2017 ; P-2, 3/61, –1] 

 

4a 



 

 (A) 0 6 3 1
4 a

    
 (B) 0 6 3 1

4 a

    
 (C) 0 3 2 3

4 a

    
 (D) 0 3 3 1

4 a
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20*. ,dleku pqEcdh; {ks=k (uniform magnetic field) B dkxt ds ry ds vfHkyEc fn'kk esa x = 0 ,oa x = 
3R

2
 ds chp 

ds {ks=k (fp=k esa region 2)  esa loZ=k (tSls fd fp=k esa fn[kk;k gS), mifLFkr gSA ,d d.k ftldk vkos'k +Q ,oa laosx  
p gS] og x v{k ds vuqfn'k {ks=k 2 esa fcUnq  P1  (y = –R) ij izos'k djrk gSA fuEu esa dkSu lk ¼ls½ dFku lgh gS@gS\ 

         [JEE (Advanced) 2017 ; P-2, 4/61, –2]   
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3R/2 

Region 3Region 2 Region 1 

y 

P2 
x 

P1 +Q 

(y=–R) 

B 

O 

 
 (A) tc d.k lcls yEcs lEHkoiFk ls {ks=k 2 (region 2) ls {ks=k 1 (region 1) eas iqu% izos'k djrk gS] rc fcUnq P1 vkSj 

y-v{k ls lcls nwj fcUnq ds fy, jsf[kd laosx ds ifjek.k esa cnyko p / 2 gS 

 (B) ,d fu;r B ds fy, ,dleku vkos'k  Q ,oa ,d leku osx  v okys d.kksa ds fy, fcUnq P1 ,oa {ksa=k 1 (region1) 
esa iqu% izos'k fcUnq dh nwjh dk varj d.kksa ds nzO;eku ds O;qDrØekuqikrh gS 

(C) 
8 p

B
13 QR

  ds fy,, d.k {ks=k 3 (region 3) esa x-v{k ij fcUnq P2 ls izos'k djsxk  

(D) 
2 p

B
3 QR

  ds fy,, d.k {ks=k 1 (region 1) esa iqu% izos'k djsxk  

21*. nks vuUr yEckbZ ds lhs/ks rkj xy-ry esa x = ±R js[kkvksa ij j[ks gq, gSA x = +R ij j[ks gq, rkj esa 1 vkSj x = – R ij 
j[ks gq, rkj esa 2 fLFkj (constant) /kkjk;sa cg jgh gSA  f=kT;k dk ,d o`Ùkkdkj ik'k (circular loop), ftldk dsUnz 

(0, 0, 3R ) gS] bl çdkj yVdk gqvk gS fd ik'k dk ry xy-ry ds lekUrj gSA ik'k esa ,d fLFkj /kkjk (constant 

current)  cg jgh gSA ik'k ds Åij ls ns[kus ij ik'k esa /kkjk dh fn'kk nf{k.kkorZ  (clockwise) gSA vuUr yEckbZ ds 

rkj esa /kkjk dks /kukRed (positive) ekuk tkrk gS ;fn ;g ek=kd lfn'k (unit vector) + ĵ  dh fn'kk esa gSA pqEcdh; 

{ks=k B   ds ckjs esa fuEufyf[kr dFkuksa esa ls dkSul (ls) lgh gS  (gSa)?    

       [JEE (Advanced) 2018 ; P-1, 4/60, –2] 

(A) ;fn  1 =  2, gks rks ewy fcUnq rks ewy fcUnq (0, 0, 0) ij B  'kwU; ugha gks ldrk gSA 

 (B) ;fn 1 > 0 vkSj 2 < 0 gks rks ewy fcUnq  (0,0,0) ij B  'kwU; gks ldrk gSA 

(C) ;fn 1 < 0 vkSj 2 > 0 gks rks ewy fcUnq  (0,0,0) ij B  'kwU; gks ldrk gSA 

 (D) ;fn 1 = 2 gks rks ik'k ds dsUnz ij pqEcdh; {ks=k dk -?kVd dk eku    gSA 

22. xy-ry ds y > 0 oky Hkkx eas ,dleku pqEcdh; {ks=k (uniform magnetic field) B1 k̂  gS vkSj y < 0 okys Hkkx esa 

,dleku pqEcdh; {ks=k B2 k̂  gSA ,d /kukRed vkosf'kr d.k (positively charged particle) dks ewy fcUnq (origin) ls  
t = 0 le; ij  v0 = ms−1 dh pky ls  +y-v{k dh fn'k eas ç{ksfir fd;k tkrk gS  (projected), tSlk fd fp=k eas 
n'kkZ;k x;k gSA bl ç'u esa xq:Rokd"kZ.k dh mis{kk dhft,A le; t = T ij d.k x-v{k dks uhps ls igyh ckj ikj 
djrk gSA ;fn B2 = 4B1 gks rks T le;kUrjky eas x-v{k dh fn'kk eas d.k dh vkSlr pky (average speed) 

____________ ms−1  gSA                [JEE(Advanced) 2018 ; P-1, 3/60] 
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Hkkx - II : JEE (MAIN) / AIEEE ¼fiNys o"kksZ½ ds iz'u 
1. nks yEcs lekarj rkj 2d nwjh ij j[ks x, gSA os fLFkj ,dleku /kkjk izokfgr dj jgs gSa vkSj /kkjk dh fn'kk dkxt ds 

ry ls ckgj dh vksj gS tSlk fd fp=k esa n'kkZ;k x;k gSA XX´ js[kk ij pqEcdh; {ks=k B dk ifjorZu bl izdkj fn;k 
tkrk gSµ         [AIEEE 4/144 2010]  

 (1)   (2)   

 (3)   (4)   
 

2. f=kT;k R ds v)Z&o`Ùkh; oy; ds vkdkj dk çfrPNsn okys ,d vuUr yEcs rkj esa /kkjk  çokfgr gks jgh gSA bldh 
v{k ij pqEcdh; çsj.k dk ifjek.k gS :           [AIEEE - 2011, 1-May, 4/120, –1] 

 (1) 0

2R

 


   (2) 0

22 R

 


   (3) 0

2 R

 


   (4) 0

4 R

 


  

 

3. ,d fo|qr pqEcdh; {ks=k ˆ ˆ ˆE 3i j 2k   , vkSj ˆ ˆ ˆB i j 3k    esa ,d fo|qr vkos'k +q osx ˆ ˆ ˆv 3i 4j k   ls 

xfr'khy gSA + q }kjk vuqHko fd;s x;s cy dk y-?kVd gSA         [AIEEE 2011, 11 May; 4/120, –1] 

 (1) 7 q   (2) 5 q   (3) 3 q   (4) 2 q 
 

4. f=kT;k R dh ,d iryh o`Ùkh; fMLd dks ?kuRo  > 0 çfr bdkbZ {ks=kQy ds ,dleku vkos'k ls vkosf'kr fd;k tkrk 
gSA fMLd viuh v{k ij ,d ,dleku dks.kh; pky  ls ?kw.kZu dj jgk gSA fMLd dk pqEcdh; vk?kw.kZ gS : 

       [AIEEE 2011, 11 May; 4/120, –1] 

 (1) R4   (2) 
4R

2


     (3) 

4R

4


    (4) 2R4  

 

5. f=kT;k R  dh ,d vpkydh; pdrh ds i`"B ij vkos'k Q  dks ,d leku :i ls forfjr fd;k x;k gSA pdrh 
dks.kh; osx  ls vius dsUæ ls xqtj jgh vkSj ry ds yEcor~ v{k ij ?kw.kZu dj jgh gSA bl ?kw.kZu ds QyLo:i 
pdrh ds dsUæ ij pqEcdh; {ks=k dk izsj.k B izkIr gksrk gSA ;fn ge pdrh ij j[ks x;s vkos'k dh ek=kk vkSj blds 
dks.kh; osx dks fu;r j[ksa vkSj pdrh dh f=kT;k esa ifjorZu djsa] rc pdrh ds dsUæ ij pqEcdh; izsj.k dk ifjorZu 
bl fp=k }kjk n'kkZ;k tk,xk :              [AIEEE 2012 ; 4/120, –1] 

 (1)  (2)   (3)   (4)   

 

6. izR;sd yEckbZ 1 cm ds nks NksVs NM+ pqEcdksa ds pqEcdh; vk?kw.kZ Øe'k% 1.20 Am2 ,oa 1.00 Am2 gSA buds N /kzqoksa dks 
nf{k.k dh vksj bafxr dj ,d nwljs ds lekUrj bUgsa ,d {kSfrt est ij j[kk x;k gSA budh ,d mHk;fu"B pqEcdh; 
e/; js[kk gSA vkSj buds chp dh nwjh 20.0 cm gSA buds dsUnzksa dks tksM+us okyh js[kk ds e/; fcUnq O ij ifj.kkeh 
{kSfrt pqEcdh; izsj.k dk eku yxHkx gSA (i`Foh ds pqEcdh; izsj.k dk {kSfrt ?kVd 3.6× 10–5 Wb/m2) 

[JEE (Main) 2013 ; 4/120, –1] 
 (1) 3.6 × 10–5 Wb/m2   (2) 2.56 × 10–4 Wb/m2 (3) 3.50 × 10–4 Wb/m2  (4) 5.80 × 10–4 Wb/m2 
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7. ,d lqpkyd z-v{k ds lkFk –1.5  z < 1.5 m ij j[kk gS vkSj blesa  – zâ fn'kk esa fLFkj /kkjk 10.0A izokfgr gks 

jgh gSA (fp=k ns[ksa)A {ks=k B = 3.0 × 10–4e–0.2 x yâ T ds fy;s, lqpkyd dks fLFkj pky ls x = 2.0 m, y = 0 m  rd 

5 × 10–3 s esa xfr djkus ds fy, vko';d 'kfDr dh x.kuk dhft,A x-v{k ij lekUrj xfr eku ysaA 

[JEE (Main) 2014, 4/120, –1]  

 
 (1) 1.57 W  (2) 2.97 W   (3) 14.85 W   (4) 29.7 W 
 

8. nks lek{kh ifjufydkvksa esa] izR;sd ls  /kkjk ,d gh fn'kk esa izokfgr gks jgh gSA ;fn] ckgjh ifjufydk ds dkj.k] 

Hkhrjh ifjufydk ij pqEcdh; cy 1F  rFkk Hkhrjh ifjufydk ds dkj.k] ckgjh ifjufydk ij pqEcdh; cy 2F  gks 

rksµ         [JEE (Main)-2015; 4/120, –1] 

 (1)  1F = 2F  = 0 

 (2) 1F  Hkhrj dh vksj o vjh; ¼f=kT;½ gS vkSj 2F  ckgj dh vksj o vjh; gSA 

 (3) 1F  Hkhrj dh vksj o vjh; gS rFkk 2F  = 0 gSA 

 (4) 1F  ckgj dh vksj o vjh; gS rFkk 2F = 0 gSA 
 

9. nks irys yEcs rkjksa esa izR;sd ls  /kkjk izokfgr gks jgh gSA bUgsa L yEckbZ ds 
fo|qrjks/kh /kkxksa ls yVdk;k x;k gSA bu /kkxksa esa izR;sd ds }kjk Å/okZ/kj fn'kk ls '' 
dks.k cukus dh fLFkfr esa] ;s nksuksa rkj lkE;koLFkk esa jgrs gSaA ;fn bu rkjksa dh izfr 
bdkbZ yEckbZ nzO;eku  gS rFkk g xq:Roh; Roj.k gS rks]  dk eku gksxk % 

      [JEE (Main) 2015; 4/120, –1] 

 (1) 
0

gL
sin

cosθ





    (2) 

0

gL
2sin

cosθ





  

 (3) 
0

gL
2 tan





   (4) 

0

gL
tan





 

 

 
 

10. 10 cm rFkk 5 cm Hkqtkvksa ds ,d vk;rkdkj ywi ¼ik'k½ ls ,d fo|qr /kkjk] I = 12 A] izokfgr gks jgh gSA bl ik'k 
dks vkjs[k esa n'kkZ;s x;s vuqlkj fofHkUu vfHkfoU;klksa ¼fLFkfr;ksa½ esa j[kk x;k gSA [JEE (Main) 2015; 4/120, –1] 

 (a)   (b)  (c) (d)   

 ;fn ogk¡ 0.3 T rhozrk dk dksbZ ,dleku pqEcdh; {ks=k] /kukRed z fn'kk esa fo|eku gS rks] n'kkZ;s x;s fdl 
vfHkfoU;kl esa] ;g ik'k ¼ywi½ (i) LFkk;h larqyu rFkk (ii) vLFkk;h larqyu esa] gksxk ? 

 (1) Øe'k% (a) rFkk (b) esa    (2) Øe'k% (a) rFkk (c) esa 
 (3) Øe'k% (b) rFkk (d) esa    (4) Øe'k% (b) rFkk (c) esa 
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11. nks ,dleku rkj A o B dh izR;sd yEckbZ l, esa leku /kkjk izokfgr gSA A dks eksM+dj R f=kT;k dk ,d o`Ùk vkSj B 

dks eksM+dj Hkqtk 'a' dk ,d oxZ cuk;k tkrk gSA ;fn BA rFkk BB Øe'k% o`Ùk ds dsUnz rFkk oxZ ds dsUnz ij pqEcdh; 

{ks=k gSa] rc vuqikr A

B

B

B
 gksxk :       [JEE (Main) 2016; 4/120, –1] 

 (1) 
2

16 2


  (2) 

2

16


   (3) 

2

8 2


  (4) 

2

8


 

 

12. nks pqEcdh; inkFkZ A rFkk Bds fy;s fgLVsjsfll&ywi uhps fn[kk;s x;s gSa %  
 

H 

(A) 

H 

(B) 

B B 

 
bu inkFkksZ dk pqEcdh; mi;ksx fo|qr&tsusjsVj ds pqEcd] VªkUlQkZeZj dh ØksM ,oa fo|qr&pqEcd dh ØksM vkfn ds 
cukus esa fd;k tkrk gSA rc ;g mfpr gS fd      [JEE (Main) 2016; 4/120, –1] 

 (1) A dk bLrseky fo|qr&pqEcd esa rFkk B dk fo|qr&tsusjsVj esa fd;k tk,A 

 (2) A dk bLrseky VªkUlQkWeZj esa rFkk B dk fo|qr&tsusjsVj esa fd;k tk,A 

 (3) B dk bLrseky fo|qr&pqEcd esa rFkk VªkUlQkWeZj nksuksa esa fd;k tk,A 

 (4) A dk bLrseky fo|qr&tsusjsVj rFkk VªkUlQkWeZj nksuksa esa fd;k tk,A  
 

13. ,d pqEcdh; vk?kw.kZ 6.7 × 10–2 Am2 ,ao tM+or~ vk?kw.kZ 7.5 × 10–6 kg m2 okyh pqEcdh; lqbZ ,d 0.01 T rhozrk ds 

pqEcdh; {ks=k esa ljy vkorZ nksyu dj jgh gSA 10 iwjs nksyu dk le; gksxkA [JEE (Main) 2017 ; 4/120, –1]  

 (1) 8.76 s  (2) 6.65 s  (3) 8.89 s  (4) 6.98 s 
 

14. ,d xfrt ÅtkZ ds ,d bysDVªkWu ,d izksVkWu ,oa ,d vYQk d.k fdlh ,dleku pqEcdh; {ks=k B esa Øe'k%  
re, rp ,oa rf=kT;k dh xksykdkj d{kk esa ?kwe jgs gSaA re, rp ,oa rds chp laca/k gksxkµ [JEE (Main) 2018; 4/120, –1] 

 (1) re < rp< r  (2) re < r< rp  (3) re > rp = r  (4) re < rp = r
 

15. /kkjk  okys ,d o`Ùkkdkj ik'k dk f}/kqzo vk?kw.kZ m  rFkk mlds dsUnz ij pqEcdh; {ks=k B1 gSA /kkjk fLFkj j[krs gq, 

f}/kzqo vk?kw.kZ dks nksxquk djus ij ik'k ds dsUnz ij pqEcdh; {ks=k B2 gks tkrk gSA vuqikrk 
2

1

B

B
 gksxkA  

         [JEE (Main) 2018; 4/120, –1] 

 (1) 2    (2) 
2

1
   (3) 2   (4) 3  

 

16. ,d vuUr yackbZ dk /kkjkokgd rkj rFkk ,d NksVk lk /kkjkokgd ik'k dkxt ds 
lery esa fp=kkuqlkj j[ks gSaA ik'k dh f=kT;k a rFkk rkj ls blds dsUnz dh nwjh d gS 
(d ≫ a). ;fn ik'k }kjk rkj ij cy F gS rks         [JEE (Main) 2019; 4/120, –1] 

 (1) F = 0    

 (2) F  

2
a

d

 
 
 

  

 (3) F  
2

3

a

d

 
 
 

  

 (4) F  
a

d
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17. yEckbZ  dh ,d iryh jks/kh NM+ ij js[kh; vkos'k ?kuRo 


x
)x( 0  gSA bl NM+ dks ewyfcUnq (x = 0) ls tkus 

okyh rFkk NM+ ds yEcor~ ,d v{k ds ifjr% n pDdj izfr lsd.M+ ls ?kqek;k tkrk gSA bl NM+ dk dkfyd ek/; 
pqEcdh; vk?kw.kZ gksxk :       [JEE (Main) 2019; 4/120, –1] 

 (1) 3n
4




  (2) 3n    (3) 3n
3




  (4) 3n   

 

18. 1 cm Hkqtk ds ?ku:ih vuqpqEcdh; inkFkZ ij] pqEcdh; rhozrk 60 × 103 A/m yxkus ij mldk pqEcdh; f}/kzqo vk?kw.kZ   

20× 10–6J/T  gksrk gSA bldh pqEcdh; izo`fÙk gSµ    [JEE (Main) 2019; 4/120, –1] 

 (1) 4.3 × 10–2  (2) 2.3 × 10–2     (3) 3.3 × 10–4   (4) 3.3 × 10–2 
 

19. 100 eV ÅtkZ dk ,d bysDVªkWu tks x–v{k ds vuqfn'k xfreku gS] 

k̂)T105.1(B 3–


 ds pqEcdh; {ks=k esa fcUnq S ij izos'k djrk gS (fp=k nsf[k;s)A 

pqEcdh; {ks=k x = 0 ls x = 2cm rd foLrr̀ gSA fcUnq S  ls 8 cm nwjh ij fLFkr insZ 
ij bysDVªkWu dk lalwpu fcUnq Q ij gksrk gSA fcUnq P rFkk Q ds chp dh nwjh d (insZ 
ij) dk eku gksxk % (bysDVªkWu dk vkos'k = 1.6 × 10–19C, bysDVªkWu dk æO;eku  
= 9.1 × 10–31 kg)            [JEE (Main) 2019; 4/120, –1] 

 (1) 12.87 cm      (2) 1.22 cm     
 (3) 2.25 cm      (4) 11.65 cm   

 

P 

d 

Q 

S 

8cm 

2cm 

 

 

20. fp=k esa ,d ykSg&pqEcdh; (ferromagnetic) inkFkZ ds fy;s ,d iz;ksx }kjk ukis x;s B vs. H dk fopj.k fn[kk;k 
x;k gSA bl inkFkZ dh /kkj.k'khyrk] fuxzkfgrk o lar`Irrk dk eku gS Øe'k%  

        [JEE (Main) 2020, 07 January; 4/100, –1] 
 

H 

B (T) 

2.0 

1.0 

50 

–150 

150 A/m

–1.0 

–2.0 

 
 (1) 1.0 T, 50 A/m rFkk 1.5 T   (2) 150 A/m, 1.0 T rFkk 1.5 T 

(3) 1.5 T, 50 A/m rFkk 1.0 T   (4) 1.5T, 50 A/m rFkk 1.0 T 

 

21. ,d d.k dk nzO;eku m gS rFkk bl ij q vkos'k gSA bldk vkjfEHkd osx ĵvv 0


 gSA ;fn bl ij ,d oS|qr {ks=k 

îEE 0


 vkSj pqEcdh; {ks=k îBB 0


 yxs gks rks fdrus le; esa bldh xfr nks xquh gks tk;sxh\ 

[JEE (Main) 2020, 07 January; 4/100, –1] 

 (1) 
0

0

qE

mv2
  (2) 

0

0

qE

mv3
   (3) 

0

0

qE

mv2
   (4) 

0

0

qE

mv3
 

 

22. 1 MeV xfrt ÅtkZ okyk ,d izksVkWu nf{k.k ls mÙkj dh vksj py jgk gSA if'pe ls iwoZ dh vksj fn'kk ds ,d 
pqEcdh; {ks=k ls bl ij 1012m/s2 dk Roj.k iSnk gksrk gSA pqEcdh; {ks=k dk ifjek.k gksxk: (izksVkWu dk fojke nzO;eku 
= 1.6 × 10–27 kg)           [JEE (Main) 2020, 08 January; 4/100, –1] 

 (1) 7.1 mT  (2) 71 mT  (3) 0.71 mT  (4) 0.071 mT 
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23. ,d yEck rkj ABDMNDC fp=k esa fn[kk;k x;k gS vkSj blesa fo|qr /kkjk  cg jgh 
gSA bl rkj ds AB vkSj BC Hkkx lh/ks gSa vkSj ,d nwljs ls ledks.k cukrs gSA D ij 
rkj ?kwers gq, R f=kT;k dk ,d o`Ùk DMND cukrk gS rFkk rkj ds AB vkSj BC Hkkx 
bl o`Ùk ij Øe'k% N rFkk D ij Li'kZ js[kk,¡ cukrs gSaA bl n'kk esa o`Ùk ds dsUnz ij 
pqEcdh; {ks=k dk eku gS %  [JEE (Main) 2020, 08 January; 4/100, –1] 

 (1) 0 1

2 R 2

   
   

    (2) 0

2R

 
    

 (3) 0 1
–

2 R 2

   
  

    (4)  0 1
2 R

 
 


 

C

A

B D

N

M

 

 

24. æO;eku 'm' vkSj vkos'k 'q' dk ,d d.k ,d lekufo|qr {ks=k iE


 rFkk ,dleku 

pqEcdh; {ks=k kB


 esa pyrk gqvk fcUnq P ls fp=k esa fn[kk;s x;s iFk ij pydj fcUnq 

Q rd igq¡prk gSA d.k dk fcUnqvkssa P vkSj Q ij osx Øe'k% iv


 rFkk – jv2


 gSA ,sls esa 

uhps fn;s x;s dFkuksa (A, B, C, D) esa ls dkSu&dkSu ls dFku lgh gSa \ (fn[kk;k x;k 
iFk lkadsfrd gS)   [JEE (Main) 2020, 09 January; 4/100, –1] 

 

 (A) 











qa

mv

4

3
E

2

    

(B) fcUnq P ij fo|qr {ks=k }kjk d.k ij fd;s tk jgs dk;Z dh nj 










a

mv

4

3 3

 gSA 

 (C) nksuksa fo|qr rFkk pqEcdh; {ks=kksa }kjk d.k ij fcUnq Q  ij fd;s tk jgs dk;Z dh nj 'kwU; gSA 

 (D) fcUnqvksa P rFkk Q ij d.k ds dks.kh; laosx ds eku esa 2mav dk vUrj gSA   
 

 (1) (A), (B), (C)   (2) (A), (B), (C), (D) (3) (A), (C), (D)  (4) (B), (C), (D)   
 

25. ,d yEcs lh/ks a f=kT;k ds rkj esa fo|qr /kkjk cg jgh gSA ;g /kkjk blds vuqizLFk dkV ij leku :i ls forfjr gSA 

rkj }kjk blds v{k ls Øe'k% 
3

a
 rFkk 2a nwjh ij cuus okys pqEcdh; {ks=kksa ds eku dk vuqikr gksxk: 

        [JEE (Main) 2020, 09 January; 4/100, –1] 

 (1) 
2

1
    (2) 2   (3) 

2

3
   (4) 

3

2
 

 

26. ,d bysDVªkWu iz{ksih (electron gun) dks R f=kT;k dh ,d yEch ifjukfydk ds v{k ij 
j[kk gqvk gSA ifjukfydk esa rkj ds n ?kqeko izfr bdkbZ yEckbZ gS rFkk blesa cgus 
okyh fo|qr /kkjk dk eku gSA bysDVªkWu iz{ksih ifjukfydk dh f=kT;k dh fn'kk esa v 

xfr ls bysDVªkWu iz{ksfir djrh gSA ;fn iz{ksfir bysDVªkWu ifjukfydk dh lrg ls ugha 
Vdjkrs gSa] rks v dk vf/kdre eku fdruk gks ldrk gS ? (lHkh v{kjksa dk ekud vFkZ 
ysa)          [JEE (Main) 2020, 09 January; 4/100, –1] 

 

x 
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z R 
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m2

Rne 0 
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  (3) 

m

Rne2 0 
  (4) 

m4

Rne 0 
 

 

27. lqpkyd rkj ls f=kT;k a dk ,d NksVs o`Ùkkdkj NYys esa fo|qr /kkjk cg jgh gSA bls ,d ,dleku pqEcdh; {ks=k B 

(tks fd blds lery ds yEcor~ gS) esa bl izdkj j[kk tkrk gS fd tc bls blds O;kl ds lkis{k FkksM+klk ?kqekdj 
NksM+k tk;s rks ;g vkorZdky T dh ljy vkorZ xfr djus yxrk gSA ;fN NYys dk nzO;eku m gks rks  

       [JEE (Main)2020, 09 January; 4/100, –1] 

 (1) 
B

m
T




   (2) 
B

m2
T


   (3) 

B2

m
T




   (4) 
B

m2
T
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EXERCISE-1 
 

Hkkx-I 

[k.M (A) :  

A-1. 
13

2
  10 -4  wb/m2    

A-2. (i) 0, (ii) 10–13 k̂   (iii) –10–13 ĵ  (iv) 
4

27
× 10–13 

(–2 ĵ  + k̂ )  (v) gk¡, ugha (vi) gk¡, ugha 

A-3. (i) 0

2

qv

4 R




, vUnj dh vksj  (ii) 0

2 2

qv

4 (x R )


 

, ugh  

 

[k.M (B) :  

B-1. 1 × 10-4 wb/m2, i<+us okys dh rjQA 

B-2. 4 × 10–5 wb/m2            

B-3. (i) 2 3  × 10–5  T   (ii) 2 × 10–5 T  

B-4. 0  

B-5. 0i

4 d




, 2 0i

4 d




,
1

2
   

B-6. 0i

2 x




   

B-7. 02 2 i

a




     

B-8. 0 
 

[k.M (C) :  

C-1. (i) (a) 4 × 10–4 T (b) ‘'kwU; 

 (ii)  
–42 2  x 10 T    

C-2. (a) 5 8
5 10 1

13 13

  
  

 
T    (b)  ‘'kwU; 

 
 

[k.M (D) :  

D-1. 0

1 2

1 1

4 R R

  
 

 
 

D-2. B =  20 i
2 2 2 1

4 R


   


  

D-3. (a) B = 0 2

4 a b

         
;  

 (b) B = 0 3 2

4 2a b

   
    

 (c)  

 B = ( –  + tan ) 0 /2R = 28T. 

 

 

D-4. (a) 0 ˆ ˆB ( i 2k)
4 R

 
  


    

 (b) 0
ˆ1 kˆB i 1

4R

             
   

 (c)  0 ˆ ˆB j k
4 R

 
  


  

 

[k.M (E) :  

E-1. B = 0ni

2


   

E-2. B = 0

2

i

2 b




r 

E-3. (a) ‘'kwU;  (b) 02 i

5 r




 

E-4. 2500 turns/m 
E-5. 1 V  

E-6 (a) 
K

2n
   (b) 0K 3

2


, 0K

2


   

E-7. 0, ,  fp=k esa 0 K nkfguh vksj, 0 

 

[k.M (F) :  
F-1. 12 cm  

F-2. D – electron, B – -particle   
F-3. M–3 L–2 T8 A4  
F-4. (a)  4 A,  

 (b) (i) /kkjk dh fn'kk dkxt ds ry ds yEcor~ 
vUnj dh vksj RQ ij R ls 1 ehVj ij (Q ls nwj)  

  (ii) /kkjk dh fn'kk dkxt ds ry ds yEcor~ ckgj 
dh vksj RQ ij R ls 1 ehVj nwj (R rFkk Q ds e/;) 

F-5. (–75 î   + 100 ĵ ) m/s 

F-6. 3.0   

F 7. (a) 
mv

qB
 (b)   (c) 

m

2qB


 (d) 

mv 3
,

qB 2


 

3 m

2qB


  

F 8. (a) /2  (b) /4   (c)     
   

F-9. 8 cm 
F-10. 50 m/s   

F-11. 0qrni

2m


     

    
  

[k.M (G) :  

G-1. 36 cm, 4 19 cm   

G-2. 
4


 × 105 m/s, 2 × 105 m/s 

G-3. 15 × 10–4 T         
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[k.M (H) :  

H-1. 16 × 106 m/s, 
91

20
 cm 

H-2. (a) 
2

i

r ne
  (b) 

2

iB

r n
 fp=k esa Åij dh vksj  

 (c) 
2

iB

r ne
 (d) 

2iB

rne
 

H-3. 
5

4
 × 10 5 C/kg    

   
H-4. 5 × 10 3 N/C. 5 × 10–2T  

H-5. 02qE x

m
  

[k.M (I) :  

I-1. {ks=k rFkk rkj nksuksa ds yEcor~ 6 × 10–2  N gSA   

I-2. çR;sd rkj ij 1 × 10–2 N, da o cb ij cka;h 
vksj rFkk dc o ab uhps dh vksjA 

I-3. 8 × 10–2  N I-4. 02B i    

I-5. 5 × 10–4 Vslyk, {kSfrt rFkk rkj ds yEcor 

I-6. iB/2 I-7. – iRB ĵ , fp=k esa Åij dh vksj 

I-8. 0.12  

I-9. /kkjk izokgh rkj fo|qr :i ls mnklhu gSA vr% 
nksuksa rkjksa esa dsoy pqEcdh; vkd"kZ.k cy yxsxkA  

 ijUrq bysDVªkWu ds nks lekUrj iqatksa esa _.kkRed 
vkos'k gSA vr% buesa fo|qr izfrd"kZ.k rFkk 
pqEcdh; vkd"kZ.k Hkh gksxkA  

 fo|qr izfrd"kZ.k pqEcdh; vkd"kZ.k ls T;knk gSA 
vr% iqat ,d nwljs dks izfrdf"kZr djsaxsA  

I-10. iB0     

I-11. 6 × 10–3 N/m, uhps dh vksj] 'kwU;  

I-12. 0 1 2 2

1

i i r
n

2 r




= 40 n2  J/m 

I-13. 
2

mg

i 1



 
     

[k.M (J) :  

J-1. ± 75  × 10–3 J 

J-2. (a) 2aiB, fn;s x;s fp=k ds ry ds yEcor~ 

vUnj dh vksj (b) 02 ai B    

J-3 
1

2
T      

J-4 (a) 4 × 10–2 N-m  (b) 60º  

J-5 (a) 'kwU;  (b) Hkqtk ds lekUrj 2 × 10–2 N-m  

J-6.  × 10–2 N - m     

J-7. (a) 
2iL B

4
  (b) 

2BiL

18
  

J-8. 
1

2
QR2 

[k.M (K) :  

K-1. V = 1112 × 10–4 A, H = 556 3 × 10–4 A. 

K-2. 3 31 ×10-5 T, tan–1 5 3

7

 
  
 

, mÙkj ls iwoZ dh vksjA  

K-3. (a) 1.0 A,  (b) 2.0 V pqEcdh; ;kE;ksÙkj ds 
yEcor~ rFkk Å/okZ/kj ry esaA 

[k.M (L) :  
L-1. 7.5 × 10 – 4 N/A2, 596 L-2. µr = 798.6  
 

Hkkx -II 

[k.M (A) :  
A-1. (B) A-2. (A) 

[k.M (B) :  

B-1. (A) B-2. (B) B-3. (C)  
B-4. (C) B-5. (B) B-6. (C) 

[k.M (C) :  
C-1. (A) C-2. (B) C-3. (D)  
C-4. (D) C-5. (A) C-6. (B)  
C-7. (B) C-8. (C) C-9. (D) 
 
 

[k.M (D) :  
D-1. (B) D-2. (D) D-3. (C)  
D-4. (B) D-5. (D) D-6. (A) 

[k.M (E) :  
E- 1. (C) 

[k.M (F) :  
F-1. (D) F-2. (B) 

[k.M (G) :  
G-1. (C) G-2. (C) G-3. (B)  
G-4. (B) G-5. (D) G-6. (C)  

G-7. (C) G-8. (B) G-9. (A) 

[k.M (H) : 
H-1. (B) H-2. (A) H-3. (B) 

[k.M (I) :  
I-1. (C) I-2. (A) 

[k.M (J) :  
J-1 (C) J-2 (C) J-3 (B)  
J-4 (B) J-5. (C) J-6 (C)  
J-7 (A) J-8 (A) J-9 (B)  
J-10 (B) 
 

Hkkx -III 

 
1. (A) p,q, r, t (B) p, q, r, s, t (C) r (D) p, q, r, s, t 
2. (A) p, q, t (B) p, r (C) p (D) p, q, s  
3. (A) r, (B) q,u (C) u, (D) t 
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EXERCISE-2  
 

Hkkx -I 
 
1. (B) 2. (A) 3. (C)  
4. (C) 5. (A) 6. (C)  
7. (A) 8. (B) 9. (B) 
10. (A) 11. (A) 12. (B) 
13. (D) 14. (B) 15. (D) 
16. (A) 17. (C) 18. (B) 
19. (B) 20. (B) 
 

Hkkx -II 
 
1. 6  2. N = 2 3. 1  
4. 3 5. 16 6. 32  
7. 10 8. 25 9. 2 
10. 2 11. 5  12. 4 

13. 2 14.  
15. (a) 2  (b) 8 16. 4 
17. 8 18. (a) 3      (b)  4   
19. (a) 7   (b) 15    
20. (a) 20  (b) 2  21. 5 

 
Hkkx -III 

 
1. (A,B,C) 2. (C,D) 3. (A,D)  
4. (B,C,D) 5. (B,C) 6. (A,B,D) 
7. (A,B,C) 8. (B,D) 9. (A,C) 
10. (C,D) 11. (B,D) 12. (C,D) 
13. (A,C,D) 14. (B,D) 15. (A,C) 
16. (B,C) 17.  (A,B) 18. (A,D) 
 

Hkkx -IV 

1. (B) 2. (A) 3. (A)  
4. (A) 5. (C) 6. (C)  
7. (A) 8. (A) 9.  (D) 
10.  (C) 11.  (B) 12. (A) 
13. (D) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

EXERCISE-3  
 

Hkkx -I 
1. (C) 2. (B,D) 3. (A)  
4. (C,D) 5. 5 6. (B)  
7. (D) 8. (A,C) 9. (A,C) 
10. 3 11. (C) 12. (B) 
13. (A,B,C)14. (A,D) 15. (A,C) 
16. (C) 17. (A) 18. (A) 
19. (A) 20. (C,D) 21. (A,B,D) 
22. 2.00  
 

Hkkx -II 
 
1. (1) 2. (1) 3. (1)  
4. (3) 5. (1) 6. (2)  
7. (2) 8. (4) 9. (2) 
10. (3) 11. (3) 12. (3) 
13. (2) 14. (4) 15. (1) 
16. (2) 17. (1) 18. (3) 
19. (1) 20. (1) 21. (4) 
22. (3) 23. (1) 24. (1) 
25. (4) 26. (1) 27. (4) 
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SUBJECTIVE QUESTIONS  
1. v)Z VksjkbM ij dldj yisVs x;s ,d irys rkj] ftlesa /kkjk = 0.8 A, çokfgr gks jgh gS] dk pqEcdh; vk?kw.kZ Kkr 

djksA VksjkbM ds ifjPNsn dk O;kl d = 5.0 cm  rFkk pDdjksa dh la[;k N = 500 gSA 

 
2. m nzO;eku o q vkos'k }kjk vkosf'kr ,d NksVh xsan dks ,d n<̀+ vk/kkj ls] L yEckbZ dh ,d u c<+ ldus okyh Mksjh 

}kjk yVdk;k tkrk gSA bldks Åij dh vksj vkjksfir le; fujis{k ,d leku pqEcdh; {ks=k esa {kSfrt o`Ùkkdkj ekxZ 
ij ?kqek;k tkrk gSA xsan dh dks.kh; pky  gSA ;fn Mksjh fujUrj ruh jgrh gS rks xsn ds o`Ùkkdkj ekxZ dh f=kT;k 
Kkr djksA xq:Roh; Roj.k dks g ds cjkcj ysaA  

 

3. ,d lh/ks pkyd dk Hkkj 1.0 N ,oa yEckbZ 0.5 m gSA ;g ,d [kqjnjs urry ij fLFkr gS] tks {kSfrt ls 30° dk dks.k 
cukrk gS] rFkk ;g pkyd le:i pqEcdh; {ks=k B = 0.10 T ds yEcor~ gSA fd pkyd esa 10 ,sfEi;j /kkjk ry ds 
Hkhrj dh vksj fp=kkuqlkj çokfgr gks jgh gS rFkk pkyd ,oa ry ds e/; LFkSfrd ?k"kZ.k xq.kkad 0.1 gSA ry ds lekUrj 
og cy Kkr dhft, tks pkyd dks fLFkj voLFkk esa cuk;s j[kus ds fy;s vko';d gSA 

 
 

4. 4 yEcs rkj] çR;sd esa /kkjk  çokfgr gS] fp=kkuqlkj fcUnqvksa A, B, C rFkk D ij fLFkr gS rks fuEu 
fLFkfr;ksa ds fy, ifjek.k o fn'kk Kkr dhft, 

 (a) oxZ ds dsUnz ij pqEcdh; {ks=k ds fy, 

 (b) D fcUnq ij fLFkr rkj ds ,dkad ehVj ij cyA  
 

5. r = 0.1 m f=kT;k dh le:i vkosf'kr oy; 104 rps dh vko`fÙk ls vius v{k ds lkis{k ?kwe jgh gSA v{k ij dsUnz ls 
0.2 m nwj fLFkr fcUnq ij fo|qr ÅtkZ ?kuRo vkSj pqEcdh; ÅtkZ ?kuRo dk vuqikr Kkr dhft, A  (çdk'k dh pky  
c = 3 × 108 m/s, 2 = 10) 

 

6. ,d yEcs] Bksl] csyukdkj rkj ftldh f=kT;k a = 12 mm, esa dsUnzh; v{k dh fn'kk esa /kkjk ?kuRo J

 gS] vkSj bldk 

ifjek.k f=kT;h; nwjh r ds vuqlkj js[kh; :i ls J = 0J r

a
, dh rjg ifjofrZr gksrk gSA tgka J0 = 

510

4
A/m2 gSA 

pqEcdh; {ks=k dk ifjek.k r = a/2 ij µT esa Kkr dhft;sA 
 

7. ,d mnklhu d.k le:i pqEcdh; {ks=k B

 esa fojke ij gSA t = 0 ij d.k nks Hkkxksa esa foHkkftr gks tkrk gSA izR;sd 

dk nzO;eku m o muesa ls ,d dk vkos'k 'q' gSA nksuksa d.k B

 ds yEcor~ ryksa esa fHkUu fHkUu iFkksa ij xfr djrs gSA  

dqN le; ckn nksuksa d.k Vdjkrs gSA vUr% fØ;k cy ux.; ekurs gq, VDdj dk ;g le; Kkr djksA  

 

8. y = 0 ls y = d ds chp ds {ks=k esa mifLFkr ,d vleku pqEcdh; {ks=k  

B


= B0
y

1
d

  
 

ˆ( k)  gSA js[kk,sa fp=k esa n'kkZ, xbZ gSA ,d nzO;eku ' m ' rFkk 

/kukRed  vkos'k ' q ' dk d.k xfr dj jgk gSA fn;k gS fd çkjfEHkd osx v = v0 î  gSA 
d.k ds  osx ds ?kVd crkb, tc ;g {ks=k dks NksM+rk gS 

d

y

P(x,y)

v0

x
 

 

9. 100 ijek.kq Øekad dk mnklhu ijek.kq tks ewy fcUnq ij xq:Roghu {ks=k esa fLFkj voLFkk esa fLFkfr gS z-fn'kk esa  
-d.k (A) mRlftZr djrk gSA mRikn vk;u P gSA x-fn'kk esa ,d leku pqEcdh; {ks=k fo|eku gSA A o P esa fo|qr 

pqEcdh; vUr%fØ;k dks ux.; ekfu,A ;fn A o P ds izFke ckj feyus ds ckn A dk ?kw.kZu dks.k 
n

25


 jsfM;u gS] rks n 

dk eku crkvksA 
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10. fp=kkuqlkj le:i pqEcdh; {ks=k 'B' esa ‘q’ vkos'k rFkk ‘m’ nzO;eku okyk /kuvkosf'kr 
d.k izos'k dj jgk gSA pqEcdh; {ks=k vanj dh vksj gS vkSj ;g dsoy ‘d’ pkSM+kbZ esa 
fo|eku gSA d.k dk izkjfEHkd osx pqEcdh; {ks=k ds yEcor~ gS rFkk  = 30º gSA ;fn 
d = 0.2m, B = 1T, q = 1C, m = 1kg rFkk v = 1 m/s gks rks Kkr djks d.k pqEcdh; 
{ks=k ds vanj fdruh nsj jgkA ;fn vko';d gksrks sin 45° = 0.7 dk mi;ksx djsaA  

 

11. vkosf'kr d.kksa dk ,d iryk iqat fp=k esa fn[kk;s vuqlkj ,d leku pqEcdh; {ks=k esa 
yEcor~ vkifrr gksrk gSA iqat esa ,dy xfrt ÅtkZ T ds  rFkk  d.k gSA ;fn iqat 
ds d.kksa esa vkilh izHkko ux.; ekusa] rks js[kk PQ ij tgk¡ ls  rFkk  d.k pqEcdh; 
{kS=k ls fuxZr gksaxs] ds chp nwjh Kkr djsa] ¼vius mRrj dks T, B, (2e, m)  rFkk  
–(–e, me )  ds inksa esa iznf'kZr djsa] tcfd lHkh in lkekU; eryc j[krs gS½ 

 

12. 1
ˆv 1i m/s osx ls ,d pqEcdh; {ks=k esa xfr djrk gqvk ,d bysDVªkWu fdlh fcUnq ij 1

ˆF ejN  , cy vuqHko djrk 

gSA ;gk¡e ,d bysDVªksu dk vkos'k gSA ;fn bysDVªksu mlh fcUnq ij 2
ˆ ˆv i j  m/s osx ls xfr djrk gS rks ;g 

2
ˆ ˆF e(i j)   N  cy vuqHko djrk gSA pqEcdh; {ks=k ,oa bysDVªksu }kjk vuqHko  fd;s x;s cy dk eku Kkr fdft;sa 

;fn ;g mlh fcUnq ij osx 3 1 2v v v    ls xfr djrk gSA  
 

13. ,d bysDVªkWu dks ifjukfydk ds vUnj ,d fljs ls nkxrs gSaA tSls gh ;g ifjukfydk ds vUnj ,d leku pqEcdh; 
{ks=k esa izos'k djrk gS] bldh pky 800 eh-@ls- gS rFkk bldk osx lfn'k] ifjukfydk dh dsUnzh; v{k ls 30° dk dks.k 
cukrk gSA ifjukfydk esa 4.0 A dh /kkjk izokfgr gS rFkk bldh yEckbZ ds vuqfn'k 8000 Qsjs gSaA ifjukfydk ds vUnj 
bysDVªkWu }kjk yxk;s x;s pDdjksa dh la[;k Kkr djks tc rd fd ;g foijhr fljs ls ckgj fudyrk gSA  (bysDVªkWu 

ds vkos'k&nzO;eku dh fu"ifRr e/m = 3  x 1011 C/kg dk iz;ksx djsa) vius mRrj dks 103 ds xq.kd ds :i esa 
mRrj&iqfLrdk esa fy[ksaA ¼ifjukfydk ds fljs izHkko dks ux.; ekurs gq,½ 

 

14. fp=k esa fn[kk, vuqlkj vuUr yEckbZ ds rkj esa 1 /kkjk izokfgr gks jgh gS vkSj nwljs 
,d leku n`<+ rkj ACB (C ij yEcor :i ls eqM+s gq,) ftldk nzO;eku m gS] esa 
/kkjk 2 izokfgr gks jgh gSA ;g C ij dhyfdr (hinged) gqvk gSA bl rkj ACB dk 
Roj.k NksM+us ds {k.k ds rqjUr ckn Kkr dhft;s] D;k ?kweus dh fn'kk dkSulh gksxh  

(okeko`r ;k nf{k.kko`r) ¼xq:Rokd"kZ.k dks vuqifLFkr ekusa½ [n2 = 0.7 ysa]  
 

15. ' a ' yEckbZ dh rhu le:i pkyd NM+ksa dks feykdj ,d ywi PQR cuk;k tkrk gS rFkk 
bls (P) ls yVdk;k x;k gSA ftlls ;g fLFkj {kSfrt ¼?k"kZ.k jfgr½ v{k CD ds lkis{k 
?kw.kZu dj ldrk gSA izkjEHk esa ywi m/okZ/kj ry esa gSA ,d fu;r /kkjk ' i ' ywi esa izokfgr 
gks jgh gSA ywi dk dqy nzO;eku ' m ' gSaA m/okZ/kj Åij dh vksj funsZf'kr pqEcdh; {ks=k 'B' 

dks t = 0 ij pkyw dj fn;k tkrk gSA xq:Roh; Roj.k ' g ' gS] rks  B dk og U;wure eku 
Kkr djks ftlls ywi dk ry bldh xfr ds nkSjku ¼,d {k.k ds fy,½ {kSfrt gks tk;sA 

 

 

16. i`Foh ds fdlh mixzg dks dks.kh; osx nsus ds fy;s Hkw&pqEcdh; {ks=k dk mi;ksx fd;k tk ldrk gSA mixzg ds }kjk 
bldh Lo;a dh v{k ds izfr izkIr fd;k x;k vf/kdre lEHkkO; dks.kh; osx Kkr dhft;s ;fn  
Q = 5 ,fEi;j&?kaVk {kerk dh ,d cSVjh dks N = 20 ?ksjksa okyh dq.Myh }kjk vpkud fujkosf'kr fd;k tkrk gSA 
dq.Myh dks mixzg ds i`"B  ds pkjksa vksj lcls cM+s o`Ùk dh ifj/kh ds vuqfn'k yisVk tkrk gSA mixzg dk nzO;eku  
m = 103  fdxzk gS rFkk ;g ,d iryh nhokj dk le:i xksyk gSA Hkq&pqEcdh; {ks=k dq.Myh ds ry ds lekUrj gS 
rFkk bldk ¶yDl ?kUkRo B = 0.5  xkÅl gSA ¼1 xkÅl = 10–4 Vslyk½  

 

17. fp=kkuqlkj vk;rkdkj ywi ABCD iznf'kZr gSA blesa lefer :i ls j[ks rkj P rFkk Q 

}kjk mRiUu pqEcdh; {ks=k BP rFkk BQ  gSA rkj P esa izokfgr /kkjk  vUnj dh vksj izokfgr 

gS rFkk Q esa /kkjk 2  ckgj dh vksj izokfgr gSA ;fn 
B

Q 0

A

B .d 2   VSlyk ehVj, 

A

P 0

D

B .d 2   VSlyk ehVj rFkk 
B

P 0

A

B .d   VSlyk ehVj gS rks  dk eku Kkr dhft,A 
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18. fp=kkuqlkj ywi (ABC) esa /kkjk i2 rFkk leku ry esa j[ks vuUr rkj esa /kkjk i1 çokfgr 
gks jgh gSA vuUr rkj o ywi ABC ds chp vU;ksU; pqEcdh; cy Kkr djksA 

 
 

19. i /kkjkokgh ifjfefr pkyd AB, ,d cgqr yEcs i0 /kkjkokgh fLFkj rkj ds lehi 
fp=kkuqlkj j[kk gSA rkj AB ij dqy ,Eih;j cy dk ifjek.k rFkk cy dk fØ;k fcUnq 
Kkr djksA ;fn pkyd AB dks xfr ds fy, LorU=k dj nsa rks D;k gksxkA (xq:Roh; 
{ks=k ux.; gS)  

 

20. m nzO;eku o q vkos'k dk ,d d.k ,sls {ks=k esa xfreku gS] ftlesa ,dleku o fu;r oS|qr o pqEcdh; {ks=k  

E  o B mifLFkr gSaA E  rFkk B  ijLij lekUrj gSA le; t = 0 ij d.k dk osx 0v , E  ds yEcor~ gSA ¼eku yks 

bldh pky ges'kk << c, tgk¡ c, fuokZr~ esa izdk'k dk osx gSA½ le; t ij d.k dk osx v  Kkr djksA viuk mÙkj t, q, 

m rFkk lfn'k E  o  B rFkk buds ifjek.k v0,E o B ds inksa esa O;Dr djksA  
 

21. 10 ,sfEi;j dh /kkjk] {kSfrt ry esa fLFkr cUn ifjiFk esa cgrh gSA ifjiFk esa vkB ,dkUrj pki gS 
ftudh f=kT;k;s r1 = 0.08 ehVj rFkk r2 = 0.12 ehVj gSA izR;sd pki dsUnz ij leku dks.k 
varfjr djrh gSA 

 (i) ifjiFk }kjk dsUnz ij mRiUu pqEcdh; {ks=k Kkr dhft;sA  

 (ii) ,d vuUr yEckbZ ds _tqjs[kh; rkj esa 10 A /kkjk izokfgr gS ;g mijksDr ifjiFk ds dsUnz ls xqtj jgk gS bl 
rkj esa /kkjk dh fn'kk ifjiFk ds ry ds yEcor~ vUnj dh vksj gS ifjiFk dh /kkjk ds dkj.k] dsUnz ls xqtjus okys rkj 
ij yxus okyk cy D;k gS \ pki AC o ¼lh/ks½ js[kh; Hkkx CD ij dsUnzh; rkj esa /kkjk ds dkj.k cy fdruk gS \ 

 

22. PQRS vk;rkdkj ywi ,d le:ih rkj ls cuk gS ftldh yEckbZ a pkSM+kbZ b rFkk nzO;eku 
m gSA ;g Hkqtk PQ ds lkis{k ?kweus ds fy;s LorU=k gS ;g PQ ij fp=k esa fn[kk;s vuqlkj 
,d {ksfrt js[kk ds vuqfn'k yVdk gSA {ksfrt js[kk dks y-v{k ekuk x;k gSA z-v{k Å/oZ 

Åij dh vksj gSA ,d le:ih pqEcdh; {ks=k ˆ ˆB (3i 4k)  B0 bl {ks=k esa mifLFkr gSA ywi 

x  y ry esa gS rFkk blesa  /kkjk izokfgr dh tkrh gS tc ywi dks NksM+k tkrk gS rks ik;k 
x;k fd ywi {kSfrt fLFkfr esa lUrqyu esa gSaA    

 (a) PQ esa /kkjk dh fn'kk gksxhA  (b) Hkqtk RS ij pqEcdh; cy gksxkA 

 (c) B0, a, b rFkk m ds inksa esa /kkjk dk O;atd gksxkA        
 

23. m nzO;eku o r f=kT;k dh oy; blds ry ds yEcor~ ,dleku pqEcdh; {ks=k B es dks.kh; 
osx 0 ls ?kw.kZu dj jgh gSA oy; ij dqy ,fEi;j cy rFkk mRiUu ruko Kkr djks] ;fn 
oy; esa çokfgr /kkjk 'i' gSA /kkjk rFkk ?kw.kZu nksuksa nf{k.kkorZ fn'kk esa gSA 

 
 

24. 'm' nzO;eku rFkk ' q ' vkos'k ds /kuvkosf'kr d.k dks ewy fcUnq ls NksM+k tkrk gSA ;gk¡ le:i pqEcdh; {ks=k rFkk 

fo|qr {ks=k Øe'k% E


 = E0 ĵ  rFkk B


 = B0 k̂ , fo|eku gSA tgk¡ E0 rFkk B0 fu;rkad gS rks fdlh le; ' t ' ij d.k dk 

'y' funsZ'kkad Kkr djks\ 

25. a  Hkqtk ds ,d oxkZdkj ywi esa i /kkjk çokfgr gSA ywi dh v{k ij blds dsUnz ls x = 
a

2
 nwjh ij ,d fcUnq ij 

pqEcdh; çsj.k 0N i

3 a




 }kjk fn;k tkrk gS] rks N dk eku Kkr dhft,A 

 

26. ,d /kukRed fcUnw vkos’'k q dk nzO;eku m gS, tks tM+or~ cgqr yEcs fl/ks /kkjkokgh rkj ls leku ry esa x0 nwjh ij 
j[kk gS] bls rkj ds yEcor~ pky v ls iz{ksfIkr fd;k tkrk gSA d.k o rkj ds e/; vf/kdre nwjh Kkr dhft,A  

  

27. r f=kT;k ds ,d Bksl xksys dk nzO;eku m gS rFkk bl ij q vkos'k blds vk;ru esa ,d leku :i ls forfjr gSA 
xksys dks blds O;kl ds ifjr% dks.kh; pky  ls ?kqek;k tkrk gSA xksys dk pqEcdh; vk?kw.kZ Kkr dfj,A 
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28. vkarfjd f=kT;k a ,oa cká f=kT;k b dk ,d yEck 
vpqEcdh; csyukdkj pkyd esa ,d /kkjk  izokfgr gSA 
pkyd esa /kkjk ?kuRo le:i gSA ekfu, fd fljk izHkko 
ux.; gks ldrs gSaA       [Olympiad 2013; Stage-2]  

 (a) ck;ks lkoVZ fu;e }kjk fl) dhft;s fd pqEcdh; {ks=k ;fn dksbZ gS rks fdlh fcUnq ij ges'kk ml fcUnq ls xqtjus 
okys o`Ùk dh Li'kZ js[kk ds vuqfn'k gS] bl o`Ùk dk dsUæ csyu dh v{k ij fLFkr gSA  

 (b) /kkjk ds dkj.k pqEcdh; {ks=k f=kT;k ds Qyu esa Kkr dhft;sA  
  (i) [kks[kys {ks=k ds vUnj (r < a) 

  (ii) pkyd ds vUnj (a < r < b) 

  (iii) pkyd ds ckgj (r > b) 

 (c) ,d d.kksa dk iqUt] izR;sd dk /kukRed vkos'k q ,oa æO;eku m  gS tks /kkjk dh fn'kk ds izfrlekUrj izkjfEHkd osx 
v ls xfr'khy gSA ekfu, fd csyu dh yEckbZ L gSA tc d.k ,d fljs ls nwljs fljs rd tkrs rks d.kksa dk fo{ksi v{k 
ls bldh izkjfEHkd nwjh r ds Qyu ds :i esa Kkr dhft;s, ;fn r > b gSA vki eku ldrs gSa fd osx i;kZIr :i ls 
bl izdkj ls vR;f/kd gS fd osx fu;r rFkk fo{ksi NksVk gSA 
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