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HINTS & SOLUTIONS OF EMF 
EXERCISE-1 

Hkkx - I 
Section (A) 
 

A-1.  

 BP = 0

4



 3

M

d

2
1 3 c o s   = 

1 3

2
 × 10–4 wb/m2  

A-2.  

    

B = 0

4




q
 

3

v r

r


  

 (i) (2, 0, 0) ij v r  so   B = 0     Ans. 

 (ii) (0, 2, 0) ij B  = 0

4




q

3

v r

r
k̂ = (10–13) k̂    Ans. 

 (iii) (0, 0, 2) ij B = 0

4




q

3

v r

r

ˆ( j ) = (10–13) ˆ( j )    Ans. 

 (iv) (2, 1, 2) ij  r  2 î + ĵ + 2 k̂        

  B = 0

4




q
 

3

v r

r


= 

4

2 7
× 10–13 (– 2 ĵ + k̂ ) Ans. 

 (v) y2 + z2 = c2  ij  

   
  ifjek.k fu;r gS  

  v r  = vr lHkh fcUnqvksa ij  

  ysfdu v r  dh fn'kkuqlkj] fn'kk ifjofrZr gksrh gSA  (gk¡ / ugha)   Ans.  

 (vi)  

  
  igys okys iz'ukuqlkj gy djsaxsA    (gk¡, ugha)    Ans.  
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A-3.  

    

  (i) i = qf =
q v

2 R
  

   Bcentre = 0
i

2R


 = 0

2

q v

4 R




 vUnj dh vksj Ans.  

  (ii)  

      

   B  = 0

4




3

q ( v r )

r


   

   r2  =  x2 + R2 

  B  dh fn'kk v r  ds vuqfn'k gS] tks fd d.k ds ifjHkze.k ds lkFk&lkFk ifjofrZr gksrh gSA  
 

Section (B) 

 
B-1  

  

 Bdue to L  = Bdue to M = 0 at  0 

 Bdue to P  = Bdue to Q = 0
i

4 d




 nksuksa gh isij ls ckgj dh vksj  

 BNet  = 0
i

2 d




   isij ls ckgj  

         = 10–4 wb/m2   Ans.   
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B-2.  

  

 
N e t

B  = 3 ( B ,d lrg ds }kjk)  

 Bnet  = 3 × 0
i

4 d




 [cos 300 + cos 300] 

 Bnet  = 3 × 10–7
 ×

0

1

a
ta n 3 0

2

  2 cos 300 = 4 × 10–5 wb/m2  Ans. 

 

B-3. (i)  B1 = B2  = 0
i

2 d




  

   BNet = 3 B1  

          = 3  × 
– 7

2 1 0 1 0

0 .1

 
    

          = 2 3  × 10–5  tesla   

 

 (ii)  

     

  BNet   = B1 =  2 × 10–5   Vslyk  
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B-4.  

   
 B (1) ds dkj.k

 =  B(2) ds dkj.k 
 =  B(3) ds dkj.k

 =   B(4) ds dkj.k   

 B (1) ds dkj.k
  o B(2) ds dkj.k   

nksuksa] leku fn'kk esa isij ls ckgj dh vksj gSA  

 B (3) ds dkj.k
  o  B(4) ds dkj.k  

 nksuksa isij ds vUnj dh vksj gSA  

 vr%
 
BNet  = 0  Ans.  

 
B-5.  

   
 Q ij pqEcdh; {ks=k 

 BQ = 0
i

4 d




 

 R ij pqEcdh; {ks=k 

 BR = 0
i

4 d




2   

 

B-6.  

     

 B = 2 0
i

4 d




   [cos

2


  + cos 00]  

 isij dh lrg ds ckgj  

    = 2 0
i

4 x s in
2






 [1 + cos
2


] = 0

i

2 x




cot 

4


  

  K = 0
i

2 x




  Ans. 
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B-7.  

  

 B = 4 0
i

4 d




   [cos 450 + cos 450] 

      = 4 0
i

a
4

2





   [2 ×
1

2

] 

      = 2 2 0
i

a




  isij dh lrg ds vUnj  

 
B-8.  

  
 o ij taD'ku fu;e ls  
  i + i + i  = 0  

  vFkkZr~  i = 0 

 vr% fdlh Hkh ifjiFk esa dksbZ /kkjk izokfgr ugha gksxhA vr% fcUnq P ij B = 0  

 
Section (C) 
 
C-1. (i) (a) 

    

  BNet  = 0

1

I

2 r

1
N

 + 0

2

I

2 r

2
N

= 0
I

2


1 2

1 2

N N

r r

 
 

 
   

         =
–7

4 1 0 1

2

  
– 2

2 0

1 0

 
 
 

= 4 × 10–4  wb/m2   Ans. 

 (b)  
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  BNet  = 0

1

I

2 r

1
N

 – 0

2

I

2 r

2
N

=  0  Ans. 

 (ii)  

   

  BNet   =
2 2

1 2
B B = 2 B1 

          = 2 0

1

I

2 r

1
N

= 2 2 × 10–4 T Ans. 

 
C-2.  

   

 (a) B at C1  = 0
iN

2




 – 

2

0

3

2 2 2

N ir

2(r x )





   x = 6cm. 

   = 13 × 10–5 T  

 (b) B1 =  
2

0

3

2 2 2

N ir

2(r x )





 nka;s,   B2 = 
2

0

3

2 2 2

N ir

2(r x )





  cka;s 

 vr%  BNet  = 0 

 

Section (D)  
D-1.  
 

  
 Blh/ks Hkkx RS ds dkj.k  = Blh/ks Hkkx PQ ds dkj.k = 0   ‘c’ ij 
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 BoØ Hkkx QR ds dkj.k  = 
I

0

1
4R


 isij ds ckgj  

 BoØ Hkkx SP ds dkj.k = 
I

0

2
4R


 isij ds vUnj  

 Bdqy   =
I

0

4



1 2

1 1

R R

 
 

 
   Ans.   

 

D-2.  

      

 B due to (1) = 0
i

4 R




ˆ( k )    

 B due to (2) = 0
i

2R

 ˆ( i )     

 B due to (3) =  0
i

4 R




ˆ( i )   

 B Net = 0
i

4 R




ˆ ˆ( 2 1) i 1k    

 
 

 | B | = 0
i

4 R





2
4 1 4 1

     
  

= 0
i

4 R





2
4 4 2

    
  

k  Ans. 

 
 

D-3. (a)   

   
  B

ljy Hkkx AB ds dkj.k  
= 0   =  B

ljy¼lh/ks½ Hkkx CD ds dkj.k  

  B
oØh; Hkkx AD ds dkj.k 

= 
2

2

   
 

 

0
i

2 a

 
 
 

   isij dh lrg ds vUnj  

  B
oØh; Hkkx BC ds dkj.k 

= 
2





0
i

2 b

 
 
 

  isij dh lrg ds vUnj   

  BNet  = 0
i

4





2

a b

    
 

 
   isij dh lrg ds vUnj  Ans.   

 (b)  
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  BBCds dkj.k 

  = BEA ds dkj.k 
=  0  

  B
oØh; Hkkx

 AB ds dkj.k   
=

3

2

2





I
0

2 a


        

    = 
I

0
3

8 a


     isij dh lrg ds vUnj   

  B CD ds dkj.k = 
i

0

4 b




   [cos 900 + cos 450]   

    = 
I

4 2

0

b




   isij ds vUnj  

  B DE ds dkj.k = 
I

4 2

0

b




   isij dh lrg ds vUnj   

  B Net = 
I

4

0




3 2

2 a b

 
 

  
 isij dh lrg ds vUnj   Ans.   

 (c)  

     
           B =   Blh/ks Hkkx ds dkj.k + BoØ Hkkx ds dkj.k  isij dh nksuksa lrg ds vUnj 

    = 
2 2

2

   
 

 

0
i

2R


+ 0

i

4 d




 [sin + sin ] 

    =
2 2

2

   
 

 

0
i

2R


+ 0

i

4 R c o s



 
 [2 sin] 

    = 0
i

2 R




 [+ tan

    =  28 T  Ans.  
 

D-4. (a) B = 
I

0

4 R




ˆ[ k ] +

I
0

4 R

 ˆ[ i ] +
I

0

4 R




ˆ[ k ]  = 

I
0

4 R




ˆ ˆ[ i 2k ]        Ans. 

 (b)  B  = 
I

0

4 R




ˆ[ k ] +

I
0

4 R

 ˆ[ i ] +
I

0

4 R




ˆ[ i ]  = 

I
0

4 R

 1 1ˆ ˆ1 ( i ) k
    

      
     

     Ans. 

 (c) B =
I

0

4 R

 ˆ[ k ]  + 0 1
3

8R

 I ˆ[ i ]  + 0 2
1

8 R

 I ˆ[ i ]  +
I

0

4 R




ˆ[ j ]   

  i1 
3

4

 
 

 
= i2

1

4

 
 

 
       

  i2= 3i1 
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 vr% B  =
I

0

4 R




ˆ ˆ[ j k ]       Ans. 

 

Section (E) 
 
E-1.  

  

  


d.B =   

 Bl + Bl =  [n l i] 

 B = 0
n i

2


       Ans. 

 
E-2.  

   

  d.B =  

 B(2r) =  2 2

2 2

i
( r a )

(b a )

 
  

  
 

 B = 0

2 2

i

2 (b a )



 

2 2
(r a )

r


    

 for a 0 

 B = 0

2

i

2 b




r   Ans. 

 

E-3.  (top view) 

 (a) ywi   (1) 

  B =
r

2
2

 
 

 
(0) 

      B = 0 

 (b) ywi (2) 
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  B
5 r

2
4

 
 

 
= i 

  B = 0
2 i

5 r




   Ans. 

 

E-4. B =  ni 

 n = 
0

B

i
= 2500 ?ksjs@eh-  Ans. 

 
E-5.  

  
     E   = IR  

 tgk¡ B =  ni 

 = 

0

B

N


× T × N × 2r n = 
N

 ,oa T  ,dkad yEckbZ dk izfrjks/k gS 

     = 1V   Ans.  
 
E-6 (a)  BNet = 0 

  0ni = 0
k

2


    

       i =
k

2 n
   

 (b) BNet = 
2 2

2 2 2 0 0

0 0

k µ k
n i 2 .µ n i. c o s 6 0 º

4 2


    

 

  = 0
k

3
2


       

 rFkk ,d dks.k 120º ij gksxkA 

  BNet = 
2 2

2 2 2 0 0

0 0

k µ k
n i 2 .µ n i. c o s 1 2 0 º

4 2


      

 

  = 0
K

2


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E-7. EP = E1 – E2 = 0 
 ER = E1 – E2 = 0       

E
1

E
1

E
2

R
E

1

x x x x x

E
2

E
2

 

 EQ = E1 + E2 = 
1

2
µ0k + 

1

2
0k 

 EQ = 0k nkfguh vksj  

 
Section (F) :  
 

F-1. qV = 
1

2
mv2  

 qvB = 
2

m v

r
  

 
q

m
= 

2
v

2 V
    

 r = 
m v

q B
 = 

v

B
 × 

2

2 V

v
 = 

2 V

B v
= 12cm  Ans. 

 
F-2.  

   
 C U;wVªkWu ds fy;s gSa] D;ksafd ;g fcuk fopyu ds xfr'khy gSA  

 + ve /kukRed vkos'k] cka;h rjQ fopfyr gksaxsA  

 – ve _.kkRed vkos'k] nka;h rjQ fopfyr gksaxsA  

 vr% D bysDVªkWu ds fy;s gSA  

       r = 
m v

q B
 

             
m

q


 
 
 

> 
P

m

q

 
 
 

  

 r > 
P

r    

 B,  d.k ds fy;s gSA  

 

F-3. x  = 3yz2  

 [y] =
2

[ x ]

[ z ]
=

2 1 2 2

1 1 2

Q M L T

[M Q T ]

 

 
= M–3L–2T4Q4 = M–3 L–2 T8 A4  Ans. 
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F-4.  

   

 (a) B = B1 + B2  = 0 1
i

2 (5 )




+  0 2

i

2 ( 2 )




  = 0

(2 .5 )
1 0




+ 

I
0

4




 

  F =  evB 

  B = 
F

e v
 = 

2 0

1 9 5

3 .2 1 0

1 .6 1 0 4 1 0







  
  =   5 × 10–7 

  gy djus ij   I  =  4A   Ans.   

 (b) R ij dqy {ks=k   =  5 × 10–7    

  dqy 'kwU; {ks=k mRiUu djus ds fy;s] rhljs rkj ds dkj.k mRiUu {ks=k  =  5 × 10–7  

  
I

0

2 r




 =  5 × 10–7    r  = 1m 

 nks laHko fLFkfr;k¡ : 

 1. isij dh lrg esa vUnj dh vksj] R ls 1 m nwjh ij fcUnq S ij /kkjk  
 2. isij dh lrg ds ckgj dh vksj] R ls 1 m nwjh ij fcUnq P ij /kkjk  
 

F-5. F =  q( v B )  

 Let  
x y

ˆ ˆV V i V j    

 (4.0 î  + 3.0 ĵ ) × 10–10    =   (0.5 × 10–9)  

 
x y

3

ˆ ˆ ˆi j k

V V 0

0 0 8 1 0


 

 (4 î  + 3 ĵ ) × 10–1 = î [8 × 10–3 Vy] – ĵ [8 × 10–3 Vx] 0.5 

 vr%      Vy = 100 m/s    &   Vx = – 75 m/s 

 

F-6. F =  q ( v B ) 

 F  B  a  yEcor~ gS B  ds 

  vr%  a . B   =  0 

  7x – 21  = 0   
  x  =  3.0   Ans.  
 
F 7.  

  

 (a) r =
m v

q B
    Ans. 

 (b) pki }kjk cuk;k x;k dks.k =
2


      Ans. 

 (c)  =  t    

   
2


=

q B t

m
   t = 

m

2 q B


  Ans. 
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 (d)  

   

  r   = 
m v

q B
    

    = 
3

2


  

  t   = 



  =  

3 m

2 q B


  

 
F 8.  

  

 r   = 
m v

q B
   

 (a) d  = r  vUrfjr fd;k dks.k  = 
2


 

 (b) d < r  

  

       d  = 
r

2
  

  sin  =
d

r
= 

1

2

  

         =
4


  

 (c) d > r   

 
  d = 3r 

   = radians 
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F-9. 

 

 
1

V
 – 

1

u
= 

1

f
  

 
1

V
 + 

1

1 5
 = 

1

1 0
 

 V =  30cm 

 rparticle = 
m v

q B
  

 = 
5

3

2 1 0 4 .8

2 1 0 1 .2





 

 
 = 4cm 

 I

P

r

r
= 

V

u
 =  2 

 rmage = 8cm 
 
F-10.  

         

  mg = qVB  

  V = 
m g

q B
= 50 m/s 

F-11.  

  

 R = 0
m V

q B
= 

r

2
  

 = 0
2m V

q r
=  B  =  0ni       

 V0 = 0
n iq r

2 m


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Section (G) :  
 
G-1.  

  

 r = 
m V

q B

  = 
1 2 3

6 3

5 1 0 1 1 0 0 .9

5 1 0 5 1 0



 

   

  
 = 18cm  Ans.  

             O;kl = 36cm      

 T =
2 m

q B


  

 P = V cos  × 
2 m

q B


= 4 1 9 cm Ans. 

 

G-2. r = 
m V

q B

   

 V  = 
q B r

m
  

 = 
1 9

2 7

1 .6 1 0 0 .0 4 0 .0 5

1 .6 7 1 0





  


 2 × 105 m/s Ans.  

 P = V||
2 r

V 


  

 V|| = 
P V

2 r




  

  = 
4


× 10 5 m/s  Ans. 

 

G-3. t = 
.1

V co s 6 0
, T = 

2 m

q B


  

 nT = t 

 
n 2 m V

q B


= 0.2 

 
n 2m E

q B


= 0.1 

 B = 
– 3 1 3 – 1 9

n 2 9 1 0 2 1 0 1 .6 1 0

e 0 .1

      


 

 B = 
n

0 .1


– 2 8

– 1 9

3 6 1 0

1 .6 1 0




= 

n

0 .1


– 8

9 1 0

4


       

 B = 15n × 10–4  T 

 Bmin = 15 × 10–4  T 
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Section (H)  
 
H-1.  

  
 Fm  = FE  
 eVB = eE 

 V = 
E

B
 = 

4

3

3 .2 1 0

2 1 0





 

 = 16 × 106  m/s  Ans.  

 r = 
m V

e B
= 

9 1

2 0
cm  Ans. 

 
H-2.  

 
  i = neAVd  

  Vd =
i

n e A
=

2

i

r n e
  

  Fm = eVdB =
iB

n A
 Åij dh vksj  

  Fm = 
2

iB

r n
 Åij dh vksj  

  Fm = FE  
  eVdB = eE 

  E = BVd  =
B i

n e A
=

2

iB

r n e
    

  P.d. = Ed =
B id

n e A
=

2iB

rn e
  

 
 

H-3. r = 
m V

q b
    

 
q

m
=

V

r B
     

 As, qE = qVB 
 E = VB 

 
q

m
=

2

E

rB
 = 

5

4
× 10 5 C/kg  Ans. 
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H-4. V= 
E

B
      

 r =
m V

q B
  

 B = 
m V

rq
=

2 7 5

2 1 9

1 .6 1 0 2 1 0

4 1 0 1 .6 1 0



 

  

  
= 5 × 10–2 T  Ans. 

 E = VB = 5 × 10 3 N/C   Ans. 
 
H-5.  

     
 WE = k       

 qE0x =
1

2
mV2 – 0 

 V = 0
2 q E x

m
   Ans. 

 

Section (I)  

 

I-1.  

   

 F  = i  L B  

 F =BiL sin

 = 0.1 × 10 × 0.1 ×
3

5
 = 6 × 10–2N 

 

I-2.  

   

 F = B
i

2
l 

 = 0.1 × 1 × 0.1 = 1 × 10–2 N   Ans. 
 

I-3. F = BiL  L = 2r 

 = Bi (2r) 

 = 1 × 2 × 4 × 10–2 = 8 × 10–2 N 
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I-4.   

   

 F = i [ l B ] = B0il ˆ ˆ ˆ ˆ[ j ( i j k ) ]     

 = B0il ˆ ˆ[– k i ]     

 F = 2 B0il    Ans. 
 

I-5.  

   
  BIL sin= mg 

  B  = 
I

m g

L s in 
    

  Bmin  = 
I

m g

L
     

    =  
4

1 0 1 0

1 0 0 .2

 


     

    =      5 × 10–4 T 

  B  {kSfrt fn'kk esa rkj ds yEcor~ gksuk pkfg;s] vr% F   =  BIL , Åij dh vksj gksxk   
 

I-6.  
 

    
 F = BiL = Bi/2 Ans.  
 

I-7.  
 

 

× × × × × ×

× × × × × ×

× × × × × ×

× × × × × ×

R

i

x

y

z

FF
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 lh/ks Hkkx ds dkj.k cy] ,d nwljs dks fujLr dj nsxkA  

 oØh; Hkkx ds dkj.k cy  = BiR ( ˆ– j ) Ans.  

 

I-8.  

          
   

 F = fL 
 N = mg 

 BiL =  mg 

 =
IB L

m g
=

2

3

6
0 .8 4 .9 1 0

2 0

1 0 1 0 9 .8





  

 
= 0.12   Ans. 

 

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. 
0

x ˆB B 1 – k
 

  
 

 

 
A B

F  x = 0 ij 

 B = B0 k̂   

 x =  ij   B = 0 

 
A B

F  = B0i î . 

 
C D

F  = 0 

 
B C

F  = –
D A

F    

 vr% ifj.kkeh cy 

  

 F = B0i î  
 

I-11.  

    
AB ij : 

 0 1 2
i i

2 (2c m )




+  0 1 3

i i

2 ( 4 c m )




= 

F

l
= 2 × 10–7  × 400 × 100

3

4

 
 
 
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F

=   6 × 10–3 N/m  uhps dh vksj  

 CD ij : 

 
F

l
= 0 1 2

i i

2 (1c m )




– 0 1 3

i i

2 (1c m )




= 0  Ans. 

 

 

I-12.  

  

 
F

= 0 1 2

2 x

  


        

 
d w

=
F

dx = 0 1 2
i i

2 x




dx 

 
w

= 0 1 2
i i

2





2

1

r

r

d x

x
  = 0 1 2

i i

2




ln 2

1

r

r

 
 
 

 Ans. 

 

I-13. ?k"kZ.k dks lekIr djus ds fy;s U;wure vko';d cy    

 
2

m g

1



 
= Bisin   

 B = 
2

m g

i 1 s in



  
   

 Bmin =
2

m g

i 1



 
     

 

Section (J)  
 
J-1.  

   

  Ui = – MB 

  Uf = + MB 

 ;k  Ui = + MB 

  Uf  = – MB 

  W = U = 2MB = 2 × Ni  r2 B  

  W =  75× 10–3 J 
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J-2.  

   
 (a) df   =  BidL 

            F   =  Bi (2a) isij dh lrg ds vUnj  
 (b)  

   

  B  = B0 r
e  

  B0 cos ds dkj.k lHkh vo;oh cy tqM+saxs vkSj B0 sin  ds dkj.k ijLij fujLr gks tkrs gSaA  

  dF = B0
1

2

 cos i dl 

  dF = B0 × i dl 

  F = 0
B i

2

 (2a) = 2 iB0a  Ans. 

 
J-3  

   
  =  MB 
 0.2 = iNL bB 

 B =
4

0 .2

1 0 0 2 5 4 1 0
   

     

 = 0.5 T 
 
J-4  

   
     = MB sin
  Max  = MB 

         = 50 ×  (0.04)2 × 2.5 × 0.2 
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         = 4 × 10–2  N-m  

  sin =
1

2
 If  = 

1

2
Max 

  i.e. M vkSj B ds e/; dks.k 300  ;k B vkSj dq.Myh ds ry ds e/; dks.k =  600   

 
J-5  

    
 ,d leku pqEcdh; {ks=k esa can ywi ij yxus okyk cy] 'kwU; gSA  

 = MB 

   = i2 B 
   = 10 × 0.1 × 0.1 × 0.2 = 2 × 10–2 N-m 
 

J-6.     =    MB sin 300  

         =    Nir2 B ×  

         =    500 × 1 ×  × (0.01)2 × 0.4 ×   

         =     × 10–2 N-m  
 

J-7.       

 L = 2r    L = 6a a = L/6 

 = Bir2                                 = 2Bia2  

  =
2

iL B

4 
     pwafd iywi > IoxkZdkj ywi          = 2Bi 

2
L

3 6
=

2
B iL

1 8
   

 

J-8. i = Qf =
Q

2




      

 M =i × R2 =
2

Q R

2


 Ans. 

 

Section (K) : 
 

K-1. tSlk fd /kkjkokgh dq.Myh ds dkj.k {ks=k mldh v{k ds vuqfn'k gS] Å/okZ/kj dq.Myh {kSfrt {ks=k rFkk {kSfrt dq.Myh 
Å/okZ/kj {ks=k mRiUu djsxhA vFkkZr~  

 0 V V

H

V

2 N
B

4 R

  



 rFkk 0 H H

V

H

2 N
B

4 R

  



  

 

 ijUrq tSlk fd tan  = V

H

B

B
, BV = BH tan  = H

B

3
   [tSlk fd  = (/6)] 

 rFkk, 1
A

m
= 4 × 10–7

2

W b

m
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 vr%, 10–7 v
2 1 0 0

0 .2

   
= 4 × 10–7 × 27.8  

 i.e.,  Iv = 1112 × 10–4 A 

 rFkk 7 H
2 1 0 0

1 0
0 .3

    
 = 7 2 7 .8

4 1 0

3

    

 i.e.,  H = 556 3 × 10–4 A 

 

K-2. BR = 
2 2 0

1 2 1 2
B B 2B B co s 6 0     

 B1 = 2 0

4




3

M

r
   

 
  

 = 2 × 10–7
3

6

(0 .2 )
   

 = 1.5 × 10–4 T 
 B2 = 0.3 × 10–4 T 

 BR = 10–4 2 2 1
(1 .5 ) (0 .3 ) 2 0 .1 5 0 .3

2
      = – 4

2 .7 9 1 0       Ans. 

 

K-3. L = N × 2r – 50 × 2 ×  × 0.1 

 A = r2 = × (0.1 × 10–3)2 

 izfrjks/k  R = 
L

A


   

 = 
–8

–8

2 1 0 5 0 2 0 .1

1 0

     

 
 = 20

 i = 
R


= 1 A 

 BH =
0
N i

2 r


     

 

Section (L)  
 

L-1. B = 
A


= 

– 5

– 4 2

2 .4 1 0 W b

0 .2 1 0 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 .2 N A m

1 6 0 0 A m

= 7.5 × 10 – 4 N/A2. 

 vc, leh0 µ = µ0 (1 + 
m

 ), ls pqEcdh; izof̀r gksxh -  
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m

  = 

0

µ

µ
 – 1. 

 ge tkurs gS µ0  = 4 × 10 – 7 N/A2  

    
m

 = 
– 4

– 7

7 .5 1 0

4 3 .1 4 1 0



 
 – 1 = 596. 

 

L-2. 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 = 0.6 A rFkk n = 
3 0 0 0

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

 (r = 
1 1 1 2

2


= 11.5 cm 11.5 × 10–2 m). bl izdkj 

 µr = 
– 7 – 2

2 .5

( 4 1 0 ) (3 0 0 0 / 2 1 1 .5 1 0 ) 0 .6      
= 

– 2

– 7

2 .5 1 1 .5 1 0

2 1 0 3 0 0 0 0 .6

 

  
 

  µr = 798.5  

 

Hkkx - II 
 

A-1. B1  = 0
2

4




3

M

r
  (D;ksafd f}/kqzo NksVk gS)  

 =
– 7

3

1 0 1 2

(1)

 
  = 2 × 10–7 T 

 

 B2 = 0

4




3

M

r
  

 = 10–7 T 

 Bnet   = 5 × 10–7 T (B) Ans.   

 

A-2. B = 0

4




3

q( v r )

r


 

  

 ifjek.k fu;r gS] ysfdu fn'kk ifjofrZr gksrh gSA  (A)  
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Section (B) 
 

B-1. 0
i

2 x




= 0

i

2 y




 

      
 y = x   Ans. (A) 

 dsoy izFke rFkk r`rh; prqFkkZa'k esa pqEcdh; {ks=kkss dh fn'kk foifjr gksxh 
 

B-2. BAC ds dkj.k = 0

0

i

4 2R s in 3 0




   [ cos 300 +  cos900 ] 

 = 0
i 3

8 R




   

 BBC ds dkj.k = 0

0

i

4 2R s in 6 0




   [ cos 600 +  cos900 ]  

 

 = 0
i

8 R 3




    

 BNet = BAC ds dkj.k –  BBC ds dkj.k  =
0
i

4 R 3




      

 

B-3. B
izFke ywi ds dkj.k 

= 0
i

4
a

4
2





     [cos45° + cos45°] 

  = 0
2 2 i

a




  

 B
f}rh; ywi ds dkj.k

   =– 0
4 i

2 a
4

2





  [ cos45° + cos45°] 

  = 0
2 i

a

 


   

 B  = 0
2 2 i

a




 [1 – 

1

2
 + ............. ] 

  = 0
2 2 i

a




n 2 Ans.  (C)  

 
B-4. i1  >  i2   
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 0

2 r


 (i1  – i2) =  20 

 0

2 r


 (i1 +  i2) =  30     

 1 2

1 2

i i

i – i


= 

3

2
   1

2

i

i
= 

5

1
    Ans.(C) 

 

B-5. ;fn /kkjk isij ds ckgj çokfgr gks jgh gS rks rkj ds nka;h vksj fLFkr fcUnqvksa ij pqEcdh; {ks=k Åij dh vksj rFkk 
cka;h vksj fLFkr fcUnqvksa ij uhps dh vksj gksxk (tSlk fd fp=k esa fn[kk;k x;k gS)  

  
 vc loky ds vuqlkj 

 C ij pqEcdh; {ks=k  0 gS 
 BX’ {ks=k esa pqEcdh; {ks=k Åij dh vksj (+ve) gksxk D;ksafd bl {ks=k esa fLFkr lHkh fcUnq nksauks rkjksa ds nka;h vksj gksaxsA  

X
A C B

X '
 

 blh rjg 

 AX {ks=k esa pqEcdh; {ks=k uhps dh vksj (-ve) gksxkA  

 AC {ks=k esa pqEcdh; {ks=k Åij dh vksj (+ve) gksxkA D;ksafd B dh rqyuk esa fcUnq A ds ikl gSA  
 blh rjg  BC {ks=k pqEcdh; {ks=k uhps dh vksj (–ve) gksxkA  
 bu lHkh 'krksZ dks xzkQ (B) iwjk djrk gSA vr% lgh fodYi (B) gSA 
 

B-6. H1 = PQ ds dkj.k M ij pqEcdh; {ks=k + QR ds dkj.k M ij pqEcdh; {ks=k  

 pqafd QR ds dkj.k  M ij pqEcdh; {ks=k = 0 

 H2 = M ij PQ ds dkj.k pqEcdh; {ks=k ¼/kkjk ½ + M ij QS ds dkj.k pqEcdh; {ks=k ¼/kkjk I/2½ 

  + M ij QR ds dkj.k pqEcdh; {ks=k 

 = H1 + 1
H

2
 + 0 =

3

2
H1  1

2

H

H
= 

2

3
   

 /kkjk izokgh lh/ks pkyd ds fdlh fcUnq ij pqEcdh; {ks=k 'kwU; gSA 
 

Section (C)  
 

C-1. B =  0
i

2
4 R


  

 
 

 tgk¡ ; (2 – ) R = 2R 

   

  R =
2 R

2 –



 
   

  B =  

2

0
i 2

2R 2

    
 

 
  Ans. (A) 
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C-2. B dsUnz ij 
= 0 1

i

2R

 [2 – ]

2

 


– 0 2

i

2R



2

 
  

 

 
 i1R1 =   i2R2 =   

 i1 (2 – ) = i2()  

 vr%  B
dsUnz ij 

= 0   Ans. (B) 

 

C-3. B =  rni 

  =  10–7 × 4 × 4000 × 1000 × 5  

  =   8T 
  =   25.12 T   Ans. (D) 
 
 

 

C-4. 
ABCDA

d.B 


= 
ABCA

d.B 


+ 
CDAC

d.B 


  

 
 =   0 (i1 + i3) +  0 (i2 – i3) 

 =   0 (i1 + i2)   Ans. (D) 
 

C-5. B = 0
i

2 r


= 0

(3 i)

2 d




    

 

 d = 
3 r


   Ans.  

 

C-6. n = 
1

d
 = 

–3

2

1 1 0
 /m 

 B = 0ni 

 = 4 × 10–7 × 
3

2

1 0


 × 2.5 = 2 × 10–3T   

 

C-7.  

  

  


d.B =   0  

 B = 0  Ans. (B) 
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C-9. Binside = 

2

0 2

i R

4R

R
2

2


 





 = 0
i

4 R




    

  

 BOutside = 0
i

3R
2

2





= 0
i

3 R




     

 ÅtkZ ?kuRoB2 

  1

2




=

2

1

2

B

B

 
 
 

= 
9

1 6
     

 

Section (D) 
 
D-1. F = qVB 
 FMin = qMinVB   Ans. (B) 

 mijksDr fodYiksa esa ls izksVksu dk  vkos'k U;wure gksxk A  

 
D-2.  

  
 dsUæ ij pqEcdh; {kS=k 'kwU; gS  Ans. (D) 
 

D-3. qV = 
1

2
mv2 

 R = 
m v

q B
=

2 q V
m

m

q B
= 

2

2m V

q B
     

 1

2

R

R
= 1

2

m

m
     

 1

2

m

m
=

2

1

2

R

R

 
 
 

   Ans. (C) 

 

D-4.  

   
 if'pe dh vksj gS 
 vr% d.k if'pe dh vksj foLFkkfir gksaxs       Ans. (B)  
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D-5.   
 V || B 
 F = 0    
 

D-6. (A)   

  
 pwafd  q1 = q2 = 1.6 × 10–19  dwykWe ds e/; yxus okyk fLFkj fo|qr cy pqEcdh; cyksa dh rqyuk esa cgqr vf/kd gSA 

vr% vkdf"kZr djsaxsA 
 
Section (E) 
 
E- 1.  

       

 
2

m v

R
= qv (B sin ) 

 R = 
m v

q B s in 
      Ans. (C)   

 

Section (F) 
 
F-1. FE = qE,  Fm = qvB  

  

 R = 
m v

q B
   

 fip p =V||T 

 T = 
2 R

V


   

 V|| = 
q E t

0
m

      Ans. (D)  

 

F-2. F  = q E  + q v  × B   

 ;fn fopfyr ugha gksrk gS rks ifj.kkeh cy 'kwU; gh gksxk 
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Section (G)  
 

G-1.   

 ,d leku pqEcdh; {ks=k esa can ywi ij yxus okyk cy 'kwU; gksrk gSA 

 Ans. (C)  
 

G-2. M B = 0   

   
      =    0 

 ywi ?kw.kZu ugha djsxkA  
 F1  >  F2 

 vr% ywi rkj dh vksj xfr djsxkA   

 Ans. (C)   
 

G-3. B =  3 î + 4 ĵ  + k̂      

 l = 
2

2

 ( î + ĵ )  

 

 F = I ( l × B ) = 2 [( î + ĵ ) × (3 î + 4 ĵ + k̂ )] = 2 ( î – ĵ + k̂ ) Ans. (B) 
 

G-4.  

  

 F = 
2

0
2 i

.
4 b




=

2

0
i

2 b




  

 
G-5.  

   
 As ; F1 > F2   

 F1 ,oa F2 dk ifj.kkeh F1 dh vksj >qdk gksxk  
 Ans. (D)  
 

G-6. 1 = L2 

 2 = 2 × L × L/2    
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 2 = 
2

L

2

    

 1

2




= 2     

 

G-7. ywi }kjk dsUnz ij vkjksfir {ks=k] ywi dh v{k ds vuqfn'k gksxk vFkkZr~ lh/ks rkj ds lekUrj gksxkA  

 

 vr% F = i( i × B )  =  0    

 

G-8. F1  =  0
(1 0 i)

2 l

 


   

 

i 

 

  F2  = 0
( i 4 0 )

2 l

 


   

 F1 o F2  nksuksa ,d gh fn'kk esa 40 A rkj dh rjQ bafxr gSA  
 

G-9. lfn'k ;ksx P Q  + Q R  + R P = 0 

 vr% PQR ij cy = 0.    

 

SECTION (H) 

 

H-1. Ui = – MB 

 Uf = MB    

   

 W = U= 2 MB 

     = 2 × 2.5 × 0.2 

     = 1 J    Ans. (B) 
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H-2.  

   

  = M B =  0     Ans. (A) 

 
 
 

H-3. vodyuh; vo;o dx, ij vkos'k dq = 
Q

.d x  

 lerqY; /kkjk di = f dq 

  bl vo;o dk pqEcdh; vk?kw.kZ  d = (di) NA  (N = 1)    

  d =  2 Q
x f d x     

 

    = 2

0

fQ
x d x


 ;   =  fQ 2 ....................Ans. 

 

Section (I) 

 

I-1.  

     

 F = BiL = 10–4 × 10 × 1 

  = 10–3  N  Ans. (C)   
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I-2. BH tan  = 0
N i

2 r


  

 i = 
–4

–7

0 .3 4 1 0 2 .2

4 1 0 2 0

  

  
  = 

1 7

1 0 
        Ans. (A)   

 

Hkkx - III 
 

1. p,q,r, t esa pqEcdh; {ks=k _.kkRed y fn'kk ds vuqfn'k gSA  

 lHkh fLFkfr;ksa esa pqEcdh; {ks=k dk z- ?kVd 'kwU; gksxk  

 fLFkfr r esa fcUnq P ij pqEcdh; {ks=k  =  0
i

4 d




 

 vU; lHkh fLFkfr;ksa esa fcUnq P ij pqEcdh; {ks=k 0
i

2 d




 ls de gksxk  

 

2. ,d leku pqEcdh; {ks=k esa j[ks pqEcdh; f}/kqzo ij cy 'kwU; gksxk vr% pkjksa fLFkfr;ksa esa  fodYi P mHk;fu"B gksxkA 

pqEcdh; f}/kzo ij cyk?kw.kZ  gksxk ,oa cká pqEcdh; {ks=k esa μ B   f}/kqzo dh fLFkfrt ÅtkZ U -μ B   gksxh A 

 (A) pqafd =0, vr% =0  

 (B) pqafd =/2, vr% =B 

 (C) pqafd  U;wu dks.k gS vr% cyk?kw.kZ v'kwU; gksxk ,oa ifjek.k esa B ls de gksxk  

 (D) pqafd = , vr% = 0  and U =B   

 pqEcdh; f}/kzqo LFkk;h lkE;koLFkk esa dsoy  = 0 ij jgsxkA   
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EXERCISE-2 
Hkkx-I 

 

1. fcUnq A 'kwU; pqEcdh; {ks=k (-d.k ds dkj.k) vkysf[kr djsxk tc -d.k fLFkfr P o Q ij fp=k esa n'kkZ;s vuqlkj gSA 
-d.k }kjk P ls Q rd tkus esa fy;k x;k le; gS& 

 

  t =
1

3

2 


   vkSj  =

2

3 t


  

 

2. B  = 0

3

v r
q

4 r

 


  vkSj  E   = 

3

0

1 q r

4 r 
  B  = 0 0 ( v E )  =

2

v E

c


  

 
3. BOD = 0 
 BOB = 0 

 BAB = 0

4 a 2

 



ˆ ˆ[c o s 4 5 ( i ) c o s 4 5 k ]     = 0 ˆ ˆ( i k )
8 a

 
 


 

X

Y 

Z 

a 

a 

A 

B 

D 
O 

I 

I 
rd 

'y' v{k ds lekUrj 

rd  
   

4. rkj (1) o (2) ds dkj.k 'P' ij pqEcdh; {ks=k gS &  

 

 B1 = 0

2 ( x s in )

 

 
 + 0

2 ( x s in )

 

 
= 0

2

2 ( x s in )

 

 
   (dkxt ds ry ds ckgj)   

 vc ;fn 
2

s in




 /kkjk rhljs rkj esa izokfgr gS rks blds dkj.k pqEcdh; {ks=k gksxk % 
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 B2 = 0
2

2 x s in

  
 

  
, tks B1 dks fujLr djsxk ;fn ;g dkxt ds vUnj dh vksj ] tks lEHko gS ;fn rhljs rkj esa /kkjk 

2

s in




  nk;sa ls ck;ha vksj gSA blfy, (C)   

 

5. P ij pqEcdh; {ks=k B  gS tks OP ds yEcor~ fn'kk esa gS ¼fp=kkuqlkj½ 

 vr%, B  = B sin  î  – B cos  ĵ  

 ;gk¡ B = 0

2 r

 


 



P  (x , y )


B

x
O

i

y



r

 

  sin  = 
y

r
  vkSj  cos  = 

x

r
 

  0 0

2 2 2

ˆ ˆ( y i x j )1 ˆ ˆB ( y i x j )
2 r 2 ( x y )

    
   

  
   (pawfd r2 = x2 + y2) 

 
 

6. loop ywi (1) 

 B =

2

0 2

1

i
r

R

2 r

  



  = 0

2

1

i
r

2 R




   B  r     

 
 ywi (2) 

  B = 0
i

2 r




 B  

1

r
   

 ywi (3) 

  B =

22

0 22 2

3 2

i
( i r R

R – R

2 r

   
 


= 

2 2

0 3

2 2

3 2

( R – r )

2 r ( R – R )




      

 ywi (4)  B = 0
( i – i)

2 r




= 0  Ans. (C) 
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7. B =

2

0

2

i R

R 2

R
2 2

2

 
   

  



 [ cos45° î  – cos45° k̂  ]      

  

 =
2

0
i

4 R




( î  – k̂ )  Ans. (A) 

 

8.  


d.B = 2

0 2

i
r

R
  


      

  

  =
2

0

2

ir

R


      Ans. (B) 

   


d.B = 0i  

9. B = 0 0[ J ( r ) ] [– J r ]
2 2

 
     

 

 B = 0
[ J ]

2


  
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10. fudk; ij cy vk?kw.kZ  =  ywi [AFGH + BCPE + ABEF] ij cy vk?kw.kZ  

 

 = SB ˆ( i )  + SB( î )+ SB k̂   (I = /kkjk , S = ywi dk {ks=kQy, B = pqEcdh; {ks=k. 

 =  S B k̂   

 = 1 × 1 × 2 k̂   = 2 k̂  units   
 

11. F = q( V B ) = 0ˆ ˆ ˆQ v i ( i j )
4 R

   
     

= 0
Q v. ˆ(k )

4 R

 


. 

 
12. ;fn (b – a)  r  

 (r = d.k ds o`Ùkh; iFk dh f=kT;k)     

 d.k x > b {ks=k esa izos'k ugh dj ldrk  
 vr% x > b {ks=k esa izos'k gksus ds fy, r > (b – a) 































v

y

x
x  =  b

z

x  =  a

 

 ;k  
m v

B q
 > (b – a)  ;k    v > 

q(b a )B

m


 

 

13. pwafd pqEcdh; {ks=k x-v{k ds vuqfn'k gS, pqEcdh; cy t = 0 ls t = T0 rd (–)z  v{k ds vuqfn'k gksxkA rFkk t = T0 ls 
t = 2T0 rd (+)ve z–v{k ds vuqfn'k gksxkA 

 
 t = 0  ls t = T0  ds fy, & 

 

 t = 0
T

2
  ij     
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  x-funsZ'kkad = 0 0
( V c o s )T

2


 = 0

P

2
 (pawfd pwM+h vUrjky = P0 = (V0cos)T0)  

  y-funsZ'kkad  = 0 (fp=k ls) 
 o  z-funsZ'kkad  = – 2 R0 (fp=k ls) 
 bl izdkj (A) lgh gSA 

 blh izdkj t = 0
3 T

2
  ij   

 

 funsZ'kkad 0

0

3P
, 0, 2R

2

 
 
 

 gSA blfy, (B) lgh gSA 

 Note : z -funsZ'kkad + 2R0, gksxk] pwafd t = T0 ls t = 2T0, B  dh fn'kk cnyrh gSA 

 pwafd vkos'k x-v{k ds lkis{k o`Ùkh; xfr djsxk, x-v{k ls nks lhekUr fLFkfr ,d nwljs ls 2 R0 ij gSA  
 bl izdkj (C) lgh gSA 

 dsoy (D) xyr gSA 

 

14. NM+ ij pqEcdh; {ks=k rFkk xq:Rokd"kZ.k ds dkj.k cy gSA  
 

 
 i B – mg (Åij dh vksj)        

 pwafd fLizax esa foLrkj 
i B m g

2 k


 ( Note : izHkkoh cy fu;rkad 2k gSA ) 

 vr% fLizax dh yEckbZ 0+ 
i B m g

2 k


  gSA 

 
15. ik'k ds dkj.k fcUnq P(a, 0) ij pqEcdh; {ks=k fp=kkuqlkj ik'k ABCDA o AFEBA }kjk mRiUu pqEcdh; {ks=k dk 

lfn'k ;ksx gksxkA  

 ik'k ABCDA }kjk pqEcdh; {ks=k î  fn'kk esa o ik'k AFEBA ds dkj.k k̂  fn'kk esa gksxkA nksuks ik'kks ds dkj.k 

pqEcdh; {ks=k dk ifjek.k leku gksxkA vr% P ij pqEcdh; {ks=k dh fn'kk 
1 ˆ ˆ( i k )
2

  gksxhA  

  

k̂

ĵ

î  
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 ;g lkekU; izFkk gS fd ,d dkYifud rkj esa ijLij foijhr fn'kk esa leku /kkjk (;gk¡ AB) izokfgr ekurs gq, ik'k 
dks iw.kZ ekuk tkrk gSA o bldk gy vklku gks tkrk gSA 

 

16. fLFkfrt ÅtkZ esa deh = xfrt ÅtkZ esa o`f)  
 (–MB cos900) – (–MBcos00) = KE  

 = MB = KE = R2B = KE.   
 

17. max = NiAB 

 max = 300 . 10 × 10–3 × 
– 4

4 1 0

4

 
 × 5 × 10–2 = 4.7 × 10–5 

 

18. B = 
I

0
r

2


 = 

I
0

2

r

2 a




 

 

19. 0

E

N I
B

2r


   E

0

B 2r
I

N



 

 
5 2

2 7

7 1 0 2 5 1 0
I

2 2
1 0 4 1 0

7

 



   


 
  

 

 = 5.57 × 10–2  = 55.7 × 10–3A = 55.7 mA 

 

20. U M B    

 U is max when  = 180°  

 
 

Hkkx - II 

 

1. B  = 0

4




q

3

v r

r

 
 
 

        

 

B= 0

4




2 2

q v

( x R )
 

 = 
–7 4

1 0 1 0 .6 1 0

1

   
 

 =  6 × 10–4 T  

 

2. (a) B   = 0
i

d
4

2





 2  ( cos  + cos  ) + 2 0
i

l
4

2





 ( sin + sin )   

      = 0
2 i



c o s s in

d l

  
 

 
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       = 0
2 i

 2 2 2 2

l d

d l d l l d

 
 

   
      

       =  0
2 i

ld





2 2
l d       

 ;fn  >> d  

 rc 2 + d2  2 

  B = 0
2 i

d




 

 

3. B = n × 0
i 2 c o s

l
4 ta n

2

 

 

= 0
n i co s

l ta n

 

 
 

 

  = –
2 n

 
  

 = 

2

0
in s in ta n

n n

L

 



    

 

Section (E) 

 

4.  

    

 B1 = 0 1

1

i

2 r




     

 B1   = 
2

0 1
b r

3


     (i1 =

1r

0

d i = 
1r

0

(b r )(2 r d r ) = 
3

1
2 b r

3


)  

5. i = 
6q 50 10 (2 0 – 18 )

t 2

 



= 50 C/sec 

 B = 0 ni = 4 ×10–7 × 8000 ×  50 × 10–6  

 = 16 × 10–8 T 
Alternate Sol. 

 ekuk la/kkfj=k ij izkjfEHkd vkos'k q0 gS vkSj le; t = t ij q vkos'k fn;k tkrk gSA  
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  i =  i0 sint  

   ( q0 – q ) = q0 cost.    

  0
q

C
 × 

9 0

1 0 0
 = 0

q co s t

C


   

  cost = 
9

1 0
        

 

  cos 2=
9

1 0
 

  iav = 

2 s e c

0

0

i s in t d t

2


= 

2
0

0

i
co s t

2
  


    

                = 0
i

1 c o s 2
2

   


 = 0
i

2
×

1

1 0
= 0

i

2 0
 . 

          Bav   =      0niav 

           =      4 × 10–7 × 8000 × 0
i

2 0
  

      =      4 × 10–7 × 8000 × 0
q

2 0
 

        =
–7 –6

4 1 0 8 0 0 0 5 0 1 0 2 0

2 0

     
      

         Bav    =     16 × 10–8  T  
 
 

SECTION (F) 
 

6. pwM+h vUrjky  =  
2 m v co s

q B

 
   eV   =  

1

2
mv2 

     =  
2 2m e V

e B


   ( cos   1) 

 pwM+h vUrjky =  
2

2

8 m V

e B


  

  QSyko okys fcUnq ls nwjh  = 
2

2

3 2 m V

e B


  

 

7. pqEcdh; cy ĵ  fn'kk esa rFkk oS|qr {kS=k – ĵ fn'kk esa gS     
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 ifj.kkeh cy = qVB – qE 

 = q(1.28 × 106 × 8 × 10–2 – 102.4 × 103)  
 = 0    
 R = 100 m  

 vkos'k dsoy x fn'kk esa xfr djsxk .  

 x = V × t = 1.28 × 106  × 5 × 10–6 = 6.4 m 

 vc fo|qr {kS=k vo:) dj fn;k x;k gS 
 

8. tc V = 50 m/s  qVB = qE  B =
E

5 0
  

x

y

q E

q V B

 
 tc V = 100 m/s  qVB – qE = 2 x 10–19     

 E = 1.25 N/C 

 

9. F E = ma0       iwoZ dh vksj  

 +eE  = ma0         

 E  = 0
m a

e
      iwoZ dh vksj 

>

n o rth  

w e s t e a s t

s o u th

z

u p w a rd s

x

y

V
0

 
 dqy Roj.k       =   3a0  ,   

 fo|qr cy ds dkj.k Roj.k =  a0  (iwoZ dh vksj
 pqEcdh; cy ds dkj.k Roj.k =  2a0  (iwoZ dh vksj

  F B =   2ma0 î   

     qV0B sin   =   2ma0  

     B    = 0

0

2m a

q V s in 
   

     Bmin = 0

0

2m a

q V
    q  vFkkZr~  +e. 

 if'pe esa   =  90° pqEcdh; cy ds fy;s]   

 pqEcdh; {ks=k dh fn'kk + z fn'kk esa (Åij dh vksj) gksuh pkfg;sA  

 

10. R = 
m V

e B
      

 tan 
2


 = 

r

R
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2


=  tan–1

r

R

 
 
 

  

  = 2 tan–1 
r

R

 
 
 

   

 

 t = 
2 m

e B


 × 

2




 

 =  
2m

e B
tan–1  

re B

m V

 
 
 

 

 

Section (H) 
   

11. lkE;koLFkk esa  -  (1) 

  mg   = 0 1 2
i i

2 d




    .......... (1) 

 vYi foLFkkiu x ds fy, 

  Fmg    = 0 1 2
i i l

2 (d x )



 
– mg 

          =
m g d

d x
– mg  =    mg

d
– 1

d x

 
  

  

          = mg
d – d – x

d x

 
  

  

  Fmg    = 
–m g x

d x
   

      a   = 
– g

x
d

     cgqr NksVs x ds fy,     

 

      T   = 2
d

g
  

      T   =    2
.0 1

g
    

           = 
2 0 .1 


   

      T   =     0.2  = 
1

5
sec. 
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12. NM+ ij pqEcdh; cy =  iBl (ck;ha vksj) 

 NM+ ij xq:Rokd"kZ.k cy =  mg  (uhps dh vksj)  

    Rod =
2

L
3 iB L.

2

m L
= 

3 iB

2 m
  

    aCM = 
3 iB

2 m
× 

L

2
= 

3 iB L

4 m
  (ck;ha vksj) 

   iBL – F
{kSfrt 

 =    maCM 

  F
{kSfrt

 =  iBL – 3 iB L

4
=

iB L

4
 (nk;ha vksj) 

  F
Å/okZ/kj  

=  mg (Åij dh vksj) 

 

13. NM+ ds dkj.k {ks=k  B = 0 0
j


tan–1

d

2h

 
 
 

   x v{k dh vksj   

 rkj dh ,dkad yEckbZ dl ij cy  

     d F =   i [dl ĵ  × B î ] 

     
d F

d l
= 0 0

j i


tan–1

d

2h

 
 
 

 (– k̂ ) 

 

14. fcUnq P ij {ks=k   

       B = 0 1

2 2

i

2 a x



 
     

 NksVs vo;o ij cy , dF = 0 1 2

2 2

i i d x s in

2 a x

 

 
   

 dqy cy    F = 0 1 2
i i

4




2 2

0

2 x
d x

a x       

 

    = 0 1 2
i i

4




n

2 2

2

a

a

 
 
 

 

15. i =  qf = 
q

2




  

 
 M   = r2i 

 = r2
q

2




        

 = 
2

q r

2


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16. 
2

M

m r

2


= 

q

2 m
  

 

 M =
2

q r

4


         

 

17. T0 = 
m g

2
    

 T1 + T2               =     mg  =  2 T0 

 T2 

2
 + b2iB    =  T1

2
   ¼æO;eku dsUæ ds ifjr% cyk?kw.kZ lehdj.k yxkus ij ½  

 

 T1   =   T0 + 

2
b iB

 

 T2   =   T0 – 

2
b iB

 

 

18. 0
i

2 a


 ×

2

3

2




 = BArc   (out) 

 0
i

a
4

2





 [ 2 cos30°]   =  Bst.  (in) 

 

 BNet = 0
i 3

2 a




– 0

i

6 a


     

 F =   qv BNet 

 = 0
i

6 a

 3 3
1

 
   

qv î   Ans. 
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 ywi dk {ks=kQy  = 
1

2
a2

2

3

 
 
 

– 1

2
× 2a sin60° × 9 cos60° 

 = 
2

a

3


 –

2
3 a

4
  

  = BiA ĵ  = Bia2 
3

–
3 4

 
 
  

ĵ  

19. dB = 0
n i

2 x


   

 = 
0

N
d x i

b – a

2 x

 
  

 
   

 dB = 0
N i

2(b – a )

 d x

x
        

 B = 0
N i

2(b – a )


 ln 

b

a

 
 
 

= 
– 7 – 3

– 3

4 1 0 1 0 0 8 1 0

2 (5 0 1 0 )

    


× 2.303 × 0.3010 = 7 T 

 dM =  
N d x

b – a
 × ix2 

 M =
N

b – a
  i

3 3b – a

3

 
  = 15 mA-m2  Ans.  

20.  

  

 F = 0
I I

0
a

a
2 a –

2



 
  

 

– 0
I I

0
a

a
2 a

2



 
   

 

   

 = 0
I I

0




1 1
–

2 – 1 2 1

 
 

   
          

 = 0
I I

0

2

2

4 – 1



   

       

 
21. M   =    L × 2R × i 

 MB sin= mg sin R 

 

 i =
m g

2B N l
= 2.5 A 
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Hkkx - III 
 

1.  = M B    

 F = m B     

 
 cy ;qXe cy vk?kw.kZ mRiUu dj ldrk gS fdUrq dqy cy 'kwU; gksxk 
 m  = /kzqo lkeF;Z dks.k ij fuHkZj djsxkA 
 = 0   0 ,  & F = 0         F  0 
 (ABC)  Ans. 
 

2. B = 0

4




i 

3

r d l

r

 
 
 

     

 B = 0

4




– i

3

d l r

r

 
 
 

 

  
 

 

3. f=kT;k x o eksVkbZ dx dh ,d oy; ij fopkj djsaA          

 bl oy; esa rqY; /kkjk = 
2




 × oy; ij vkos'k = 

2




 × (2x dx) 

2

Q

R
    

 

 dB (bl oy; ds dkj.k) = 0

2 x


2

2 xQ
d x

2 R

 
 

 
  B = 

R

0

0
2

 

 2

Q

R
  dx.     

             = 0

2

Q

2 R

 


. R = 0

Q

2 R

 


.   

 
4.  

  
 ywi (1) 

 B (2r) = 0 
        B = 0        

 ywi (2) 

 B (2r) = 0i 
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1

B
r

    Ans. (B, C, D)  

5. (A)  

  
 B (2r) = 0 (i – i)   =  0  

B = 0   
 

6. WE + WB = k 

 qE (2a) =
1

2
m(2v)2 – 

1

2
mv2  

 = 
3

2
mv2 

 E =
3

4

2
m v

q a
     

 fcUnq P ij E ds }kjk fd;s x;s dk;Z dh nj E =  qEv  =
3

4

3
m v

a
   

 fcUnq Q ij E ds }kjk fd;s x;s dk;Z dh nj E  =  qE (2v) cos90°   =  0   

 fcUnq Q ij] B ds }kjk fd;s x;s dk;Z dh nj =  0   

 

7. V  fn'kk esa fu;r jgrk gS vkSj ifjek.k esa Hkh fu;r jg ldrk gSA 

  a =    0 

  q E  + q ( V  × B )   =  0      

 Ist   izFke laHkkouk  

   E  =  0      &    B    =   0    V      

 IInd  f}rh; laHkkouk  

  E   =  0     &  V || B   i.e. B   0 

 IIIrd  r`rh; laHkkouk   V 

   E  E  || V & B = 0   

 IVth  pkSFkh laHkkouk 
   B 

   V    E  || V  || B     

   E    V  × B  =  0 

 Vth   ikapoh laHkkouk  

E

V

B  

   

  q E =  – q( V × B )    
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8.  

 
     

 BAB = BBC = BCD = BDE A   1

2

i 1

i 4
   D;ksafd V = R 

 mijksDr ifj.kkeksa ls BABCDE = – BAE blfy, Bcentre  = 0  

 
9.  H+ He+ O2+ 

 
q

m
 

1

1
 

1

4
 

2

1 6

    

 
q

m

 1 
1

2
 

2

4
      

 R = 
m v

q B
  

 = 
2k m

q B
   

 =
m

q

2k

B
      

 RHe
+ =    RO

2+ 

 R  
1

q

m

    

       
       RH

+ :  RHe
+ :  RO

2+   =  1 : 2 : 2 Ans. (A, C) 
 

10. R = 
m v

e B
 =

P

e B
 

 izkIr ÅtkZ   =  0 

  As  WB =  0 

  FC = 
2

m v

r
   

 = evB= 
e P B

m
    Ans. (C, D)   

11. R = 
m v

q B
   

 q dk eku vf/kd gS vFkkZr~ R de gSA       

 

 1

2

R

R

 
 
 

 = 2

1

q

q

 
 
 

 Ans. (B, D)   
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14. nh xbZ fLFkfr ds fy,  
 B

ifjukfydk  
dk ifjek.k  =  B

ywi
 dk ifjek.k  

 0ni = 0

2 R

 
 ;gk¡ n = 

Q sj k sa d h d qy  l a[ ; k

d qy  y Ec kb Z
 = 

1 3 0 0

0 .6 5
 

  i =
1

2R n


 = 

–2

8 0 .6 5

2 0 .0 2 1 3 0 0 1 0



  
 = 10 A. 

 nh xbZ fLFkfr ds fy, :  

 ywi ds dsUnz ij dqy pqEcdh; {ks=k  

 = |B
ywi

| + |B
ifjukfydk

|     |B
ywi

|  =  ||B
ifjukfydk

| 

 = 2|B
ywi 

|  = 2 × 0

2 R

 
 =

7

–2

2 4 1 0 8

2 0 .0 2 1 0

   

 
 = 16  × 10–3 T.   

 

15. izR;sd IysV ds dkj.k {ks=k = 
1

2
µ0K = 2µT 

 A ij {ks=k leku fn'kk esa gksus ds dkj.k tqM+ tkrs gSa rFkk B ij foijhr fn'kk esa gksus ds dkj.k fujLr gks tkrs gSaA 

 

16. F = 1 2

2

0

q q1
.

4 r 
 

 [0] = 1 2

2

[q ][q ]

[F ][r ]
 = 

2

2 2

[IT ]

[M L T ][L ]


 = [M2 L-3 T4 I2 ] 

 izdk'k dh pky c =
0 0

1

 
  

  [ 0 ] = 
2

0

1

[ ][c ]
 = 

1 3 4 2 1 2

1

[M L T I ][L T ]
  

 = 2 2
[M L T I ]

   

 

17.         

                 

 

18. T = 2
I

M B
 

 I , T   |  B , T   |  I = 
2

m

1 2
 

 vr% lgh fodYi (A, D) gSA 
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Hkkx - IV 

 

1. tc vkos'k fo|qr {ks=k }kjk Rofjr gS rks izFke ckj ;g ÅtkZ ikrk gS KE1 = 
q V

2
 

 nwljh ckj  KE2 = 
3

q V
2

 

 rhljh ckj  KE3 =
5

q V
2

 

 bl izdkj f=kT;kvksa dk vuqikr gSA 

 r1 : r2 : r3 : ............. : : 
2m q v 2m 3 q v

: : . . . . . . . . .
q B q B

 

 r1 : r2 : r3 ........ : : 1 : 3 : 5  ........... 

 

2. ,d iw.kZ pØ esa ;g nks ckj Rofjr gksrk gS blfy, KE esa ifjorZu gS = 2 qV   

 

3. f = 
q B

2 m
  106 = 

6
1 0 B

2 
    2  T. 

 

4. ,d vkorZdkyu esa d.k }kjk r; dh xbZ nwjh  

  (r1 + r2) : (r3 + r4) : (r5 + r6) ............... 

  : : 
2 m q v 2 m 3 q v 2 m 5 q v 2 m 7 q v 2 m 9 q v 2 m 1 1q v

: :
q B q B q B q B q B q B

    ......... 

  S1 : S2 : S3 ............... : : ( 1 3 ) : ( 5 7 ) : ( 9 1 1 ) 

 

5. A.C. dh vko`fÙk dsoy vkos'k o nzO;eku ij fuHkZj djrh gS blfy, ;g dsoy pqEcdh; {ks=k }kjk leaftr fd;k tk 
ldrk gSA   

 

6. csyu ds vUnj 

 B.2r = 0 . 2

2
r

R





 

 B = 0

2
.r

2 R

 


   ..............(1)   

 
 csyu ds ckgj 
 B.2r = 0 

  B = 0

2 r

 


  ..............(2) 

 csyu ds vUnj B r vkSj ckgj B  1/r  

 i`"B ij pqEcdh; {ks=k dh çdf̀r cnyrh gSA  
 blfy, xzkQ ls Li"V gS fd rkj 'c' dh f=kT;k vf/kdre gSA 

 

7. rkj 'a' ds i`"B ij pqEcdh; {ks=k dk ifjek.k vf/kdre gSA 
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8. rkj ds vUnj 

 B(r) = 0

2
.

2 R

 


.r  = 0

J r

2


        ;  

d B

d r
 = 0

J

2


  

 vFkkZr~ <ky   J 

   /kkjk ?kuRo 

 ;g ns[kk tk ldrk gS fd rkj a ds fy, oØ dk <ky rkj C ls vf/kd gSA  
 

 

9.  (a) d  =2 Rm 

   d  = 
m

m V
2

q B
        

 
   

  Vm   =
q B d

2 m
        

     
 

10.  R = 

m

m

V
m

R4

q B 4
  

 U;wure nwjh  =   d – 
d

4
 =

3 d

4
   

R m

2

R
m

2

V
m

4

V
m

4  

11.  vf/kdre nwjh  = d +
d

4
 = 

5 d

4
  

 

12. 4 Rm sin  = d      

 2 dsin=d 

 sin= 
1

2
,  = 

6


    

  =
q B

m
  

 

 t = 
/ 6 m

6 q B

 



 

  

13. VDdj ds ckn  
 dqy vkos'k =   0 

 dqy nzO;eku =   2 kg. 

 dqy cy =   0 

 ljy js[kk ds vuqfn'k ,d leku osx ls xfr gksxhA    
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EXERCISE-3 
 

Hkkx – I 

 
 

1.  

        

 2Tsin
d

2

 
 
 

 = dlB   2T
d

2


 = RdlB   T = BR = 

B L

2




. 

 

2.  

  

 tp = 
p pP

2 m v 2 m2 R

v e B v e B

   
      

 te = e
( 2 2 ) R

v

   
= e e

(2 2 )m v (2 2 )m

e B v e B

     
  

  te  tp  

 

3. 
0

0

N
d x i

d N i b a
B

2 x 2 x

 
    

   = 0
N i b

n
2(b a ) a




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4.  

 
 ;fn   = 0° gS rks pqEcdh; cy ds dkj.k iFk o`Ùkkdkj gksxk ijUrq oS|qr cy qE0 () vkos'k q  dks /kukRed y–fn'kk 

esa Rofjr xfr djk;sxkA vr% ifj.kkeh iFk ifjofrZr fip dk dq.Myhuqek iFk gksxk vr% (A) rFkk (B) xyr gSA 

 ;fn   = 10° gS rks vcosds dkj.k iFk o`Ùkkdkj gksxk rFkk vkos'k ij oS|qr cy qE0 rFkk vsinds dkj.k vkos'k 
/kukRed y fn'kk esa Rofjr xfr djsxk, vr% ifj.kkeh iFk ifjofrZr fip dk dq.Myhuqek iFk gksxk vr% (C) lgh gS  

 ;fn  = 90° rc FB = 0 rFkk oS|qr cy qE0 ds dkj.k vkos'k /kukRed y-fn'kk esa Rofjr xfr djsxk vr% (D) lgh gSA 

 

5. o a o a

1

J J
B

2 1 2

 
   

 o o 0
51 5a a JaJ J1

2 6 6 2 1 2

      
       

    
 =

N

1 2
0aJ 

 N =  5 

6. {ks=kQy = a2 + 

2

a

2
4

2

 
  
 

  

 = a2 +
2

a

2


  

 A = 1
2

 
 

 
 a2 k̂  

 

7. Case-I x < 
R

2
      

 |B| = 0 

 Case-II  
R

x R
2

   

 
0

B.d I    

 

 |B| 2x = 0 

2

2 R
x J

2

  
    

   

 

 |B| = 
2

20
J R

x
2 x 4

 
 

 
   

 Case-III    x > R  
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 B.d = 0 I  

 |B| 2x = 0 

2

2 R
R J

2

  
    

   

 

 |B| = 0
J

2 x

 3

2
R2 

 |B| =
2

0
3 J R

8 x


     

 vr% 

 
   

8. d.k ds vfUre osx dk ?kVd /kukRed y fn'kk esa gS  
 o`Ùk dk dsUæ /kukRed y v{k ij mifLFkr gSA vr% pqEcdh; {ks=k _.kkRed z-fn'kk esa mifLFkr gS  

 fopyu dks.k 30° gS D;ksafd  

 tan = 
y

x

v

v
=

1

3

  

  = 
6


  

 t =   

  =
Q B

t
M

  

 B =
M

Q t


  

 B = 
5 0M

3 Q

 
 
 

  

 
9.  

  
 (A) 0 < r < R ds fy,    B  0 
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 (D)  r > 2R ds fy,  B  0 

 

10. B2 = 0 0

1 1

, I I

2 x 2 ( x – x )

 


 
 (foijhr)     

 B1 = 0 0

1 1

, I I
–

2 x 2 ( x – x )

 

 
 (leku) 

Case-1 :  tc /kkjk leku fn'kk esa gS  

  B = B1 = 0

0

3 I

2 x




 – 0

0

3 I

4 x




= 0

0

3 I

4 x




  

 R1 =
1

m v

q B
  

Case-2 : tc /kkjk foijhr fn'kk esa gS  

 B = B2= 0

0

9 I

4 x




 

 R2 = 
2

m v

q B
 

 1 2

2 1

R B 9

R B 3
  = 3   

 

11. 
R

B B oy; ds dkj.k  

 
 

1
B B  rkj - 1 ds dkj.k 

 
2

B B  rkj - 2 ds dkj.k 

 ifjek.k esa B1 = B2 = 0




I

2 r

  

 B1 rFkk B2 dk ifj.kkeh= 2B1 cos = 0

2

a

r

 


 

 BR = 0
2

4

 



2

3

I a

r

  

 P ij 'kwU; pqEcdh; {ks=k ds fy, 

 0

2

a

r

 


 = 

2 o

4

 



2

3

I a

r

   h 1.2a   
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12. nks rkjksa ds e/; fcUnq ij pqEcdh; {ks=k = 
I

d

0





 

 ywi ij pqEcdh; vk?kw.kZ = I
2

a  

 ywi ij cyk?kw.kZ = M B sin 150° 

  = 
2 2

0
a

2 d

 I
 

 

13.  

  F i B    = i{2(L + R) î  × B } 

 ;fn B , ẑ   ds vuqfn'k gSA 

 F  = [i 2(L + R)B]  ĵ   

 ;fn B ,  x̂  ds vuqfn'k gSA 

 F  = 0 

 ;fn B ,  ŷ  ds vuqfn'k gSA 

  ˆF i 2(L R )B )k    

oSdfYid gy 

 

  d F i d B   

 le:i pqEcdh; {ks=k esa    

  d F i d B   =  i d B   

    F =  i P Q B   

 (A) F = [i 2(L + R)B] = 2iB (L + R) 
 (B) F = 0 
 (C) F = [i 2(L + R)B] = 2iB (L + R) 
 (D) F = [i 2(L + R)B] = 2iB (L + R) 
 

14. q v B = m kq( V – V )

w
      v bysDVªkWu dk osx 

 Vm – Vk = w v B. 
 I = neAv = ne(wd)v 

 w v
n e d


  

 
m kV – V B

n e d


  

 (A) w1 = w2, d1 = 2d2 V2 = 2V1  

 (D) w1 = 2w2, d1 = d2 V1 = V2  
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15. VM – VK = 
IB

n e d
 

 (A) n1 = 2n2   ;   B1 = B2    V2 = 2V1  (lR;) 

 (C) B1 = 2B2, n1 = n2   

       V1 = 2V2    V2 = 0.5 V,   (lR;) 
  

16.  

 

 y 

x 

 
fu;r osx gsrq 

  F q E q V B 0     

  E V B    

 Ans. (C) 

 0

0 0

0

E
ˆ ˆ ˆE x y B z

B

 
    

 
 

 

17. lfiZykdkj iFk ftldk v{k z–fn'kk ds vuqfn'k gS] bl iFk gsrq pqEcdh; {ks=k z–fn'kk ds vuqfn'k gksuk pkfg,A 
 

18.  

 

 

B 

y 

E 

x 

 

 

 fo|qr {ks=k ds dkj.k cy –y v{k ds vuqfn'k gS rFkk pqEcdh; {ks=k B  ds dkj.k cy 'kwU; gSA 

 
19.  

30° 
60° 

4a 

a 

a 

a 

a 

 

dsUæ ij dqy pqEcdh; {ks=k = ,d rkj ds dkj.k mRiUu pqEcdh; {ks=k dk 12 xquk  

 B = 0
1 2 I

4 a




 [sin60° – sin30°] = 0

I 3 1
1 2

4 a 2 2

 
  

  
 

   0
I

B 6 3 1
4 a


  


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20.  
 

(A)

 

× 

× 

× 

× 

× 

× 

× 

× 

× 

d 

p 

p 

p 

  p 2 p   

(B) R' = 
m v

Q B
 

 d = 2R' = 
2m v

Q B
  d  m 

(C)  R' (1–cos) = R 

 R'sin = 
3 R

2
 

 
s in 3

1 c o s 2




 
 

 
2

2 s in c o s
32 2

2
2 s in

2

 




 

   cot
3

2 2


    tan

2

2 3


  

 

R' 

R' 


 

 tan = 

2 4
2

4 9 1 23 3

4 5 3 5 5
1

9 9

 
 
 

   



 

 

 


12 

13 

5 

 sin = 
1 2

1 3
 

 R'
1 2 3R

1 3 2

 
 

 
  ;    R' = 

1 3R

8
 = 

P

Q B
  ;  B = 

8P

1 3 Q R
 

(D) 
P 3R

Q B 2
  

 B > 
2P

3 Q R
 

 

21. oy; ds dkj.k ewy fcUnq ij pqEcdh; {ks=k 

    
2

0 0

3

I R Iˆ ˆK K
1 6R2 8R

   
   


 

 rkjks ds dkj.k ewy fcUnq ij pqEcdh; {ks=k 

 = 0 1 0 2
I I

K̂
2 R 2 R

  
 

  
  

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-60 

Toll Free : 1800 258 5555  | CIN: U80302RJ2007PLC024029 
 

 I1 rFkk I2 dks fpUg lfgr j[kus ij 

 ;fn I1 = I2 gks rks   0

0

I ˆB K
1 6R


   

 ;g 'kwU; gks ldrk gS 
 ;fn I1 < 0, I2 > 0 

 gks rks 
 0 1 2

0

I I .I ˆB K
2 R 1 6R

   
   

  

 

 ;g 'kwU; ugh gks ldrk gS 
 (D) 

  

 B1 

B2 

Bring 

 
 B1 = B2   

 z-v{k ds vuqfn'k pqEcdh; {ks=k dsoy oy; ds dkj.k gS  

 B = 0
i

2R


, z fn'kk esas gS 

 

22. ;fn vkSlr pky x-v{k ds vuqfn'k yh tk;s 

0

1

1

m v
R

q B
 , 0 0

2

2 1

m v m v
R

q B 4 q B
   

 R1 > R2  

 x-v{k ds vuqfn'k nwjh x = 2(R1 + R2) = 0

1

5m v

2 q B
 

 dqy le; = 
1 2 1 1 1

m m m m 5 m

q B q B q B 4 q B 4 q B

    
     

 vkSlr pky dk ifjek.k = 

0

1

1

5 m v

2 q B
2 m / s

5 m

4 q B




 

 

Hkkx - II 
 

1.  

  
 nksukssa rkjkas ds ckW;h vksj] B dh fn'kk uhps dh vksj gksxh o nksuks rkjksa ds e/; fcUnq ij] pqEcdh; {ks=k 'kwU; gSA  
 

2. v = 
R




         

 dB = 0
2

4 R

  
 

 
    = R d
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  B = 
/ 2

/ 2

d B c o s



 

  

     = 
/ 2

0

/ 2

c o s  d
2



 

 
 

   

     = 0
 


 = 0

2
R

 


  Ans. 

 

3. F q[E v B ]    

     = Fy = 7q ĵ . 

 

4. 
q

2 M
 = 

p qEcd h;  f} /k zqo  v k? k w. k Z

d k s. kh;  l ao sx
    

 
  pqEcdh; f}/kzqo vk?kw.kZ (M) 

  M = 
q

2 M
. 

2
M R

. 
2

 
 

 
 

      = 
1

4
.R4. 

 

5. dB = 0
( d q )

2r 2

  
 

 
 

 B = 
R

0

2

0

Q rd r
d B . 2

4 rR

 
 

    

 B = 0

2

Q
.R

2 R

 


  

 0
Q

B
2 R

 



 

 B  
1

R
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6. Bnet = B1 + B2 + BH  

 

 Bnet = 0 1 2

H3

(M M )
B

4 r

 



 

      =  
7

3

1 0 (1 .2 1)

(0 .1)

 
+ 3.6 × 10–5 = 2.56 × 10–4 wb/m2 

 Ans. (2)  
 

7. Fext. = B(x) IL 

 P = 
2

e x t .

0

1
F d x

t
  = 

2

0

1
B ( x ) IL d x

t
 = 

2

4 0 .2 x

3

0

1
3 1 0 e 1 0 3 d x

5 1 0

 


  

    

 =  9 [1– e–0.4] 

 = 9 
0 .4

1
1

e

 
 

 
 = 2.96  

9.  

   

 gsin = 
2

I
0

c o s
2 (2L s in )




 
 

 2sin 
0

g L

c o s

 

 
I. 

10. LFkkbZ lkE;oLFkk ds fy;s M  rFkk B  ds e/; dks.k 'kwU; gksuk pkfg;s] rFkk vLFkk;h lkE;oLFkk ds fy;s M  rFkk B  ds 

e/; dks.k gksuk pkfg;sA 

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-63 

Toll Free : 1800 258 5555  | CIN: U80302RJ2007PLC024029 
 

11.  
 

R 



 
 o`Ùk ds dsUnz ij pqEcdh; {ks=k 

 BA = 
R2

0 
 = 



 0   [pqafd  = 2R] 

 

 a 

45° 

 

 dsUnz ij pqEcdh; {ks=k = )45sin2(

2

a
4

4 0 




 

  = 




2

16 0      [pqafd 4a = ]   

 vc 
28B

B
2

B

A 
  

 

12. pwafd fgLVsjsfll ywi (B) dk {ks=kQy NksVk gS vr% ;g oS|qr pqEcd rFkk VªkalQkWeZj cukus ds fy;s mi;qDr gSA  
 
13. M = 6.7 × 10–2 A – m2 
 I = 7.5 × 10–6 kgm2 

 T = 
MB

I
2   

 = 
22

6

10107.6

105.7
2








  

 = 2
10

7.6

5.7
2

  

 = 
67

75
102

1  

 t = 10T 

 = 
67

75
2   = 6.65 sec. 

 

14. pqEcdh; {ks=k esa o`rh; iFk ds fy;s  

2m E
r

q B
  E = xfrt ÅtkZ 

blfy;s  

 e p 
m 1/1836 1 4 

q –e +e 2e 

 

 rp = r > re 
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15. 

 I 

 

f}/kzqo vk?kw.kZ (m) = R2 

 pqEcdh; {ks=k (B) = 
I

0

2 R


 

 
1

B
m

  

 1 2

2 1

B m
2

B m
   

 
16.  

 F 

 +m 

x 

x 

–m 


d 

 
,d /kqzo ij cy 

 F = 
22

0

xd2

m




  

 dqy cy = 2 F sin. 

  = 
2222

0

ad

x

ad2

m
2








  

  = 
 22

0

ad

mx




 

 m × 2 = M =  × a2 ¼pqEcdh; vk?kw.kZ½ 

 dqy cy = 
 22

2

0

ad2

a




  = 

2

2

0

d2

a
(As d >>a)  

 

17.  = 2n rad/s 

 

 x 
x =  

dx 

 
 dQ = . dx 

 = xdx
0




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




2

.dQ
d  

 dM = d × A 

 dxx.x.
2

dM
20

0







  



 

 M = 
4

n
3

0 
     

 
18. I = xH 

 
6

6

10

1020




 = x 60 × 103 

 x = 1/3 × 10–3 = 3.3 × 10–4 

19. 

 

  

  sin = 
x

r
 and 

m v
r

q B
 = 

2m k

q B
 

 so d = r – rcos + 6tan12.87 cm 


20.  

 

B 

H 

x 
z 

y  

 x = vojks/ku  
 y = fuxzkfgrk  
 z = ifjiw.kZ pqEcdRo 

 
21.  

 

 

m,q 

x 

y 

B = îB 0  

E = îE 0  

V0 ĵ  
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pwafd ĵvv 0


 (y–z ry esa osx dk ifjek.k ugha cnyrk gS) 

 (2v0)2 = 2

x

2

0 vv    ;    vx = 0v3  

  t
m

qE
0v3 0     ;   t = 

qE

3mv 0    

 
22.  

East 

North 

West 

South 

B 
Proton 

E = 1 Mev 

 

 K.E. = 1.6 × 10–13 = 2 71
1 .6 1 0

2

  v2 

 v = 7
2 1 0  m/s 

  Bqv = ma 

 B = 
2 7 1 2

1 9 7

1 .6 1 0 1 0

1 .6 1 0 2 1 0





 

  
 

 = 0.71× 10–3 T 

 vr%, 0.71 mT 

 
23.  

 

45º 

45º 

O 

i 

i 

3 

4 2 

1 

i 

 

       
403020100 BBBBB


  

  
R2

i
º45sinº90sin

R4

i 00 





 + 

R4

i0




(sin45º + sin90º)  

 





























 1

2

1

R4

i

R2

i

2

1
1

R4

i 000  

 












 1

2

1
2

2

1
1

R4

i0   



 22

R4

i0















2

1

R2

i0
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24. (A) dk;Z ÅtkZ izse; ls 

  Wmag + Wele = 22
)v(m

2

1
)v2(m

2

1
  

  0 + qE02a= 2
mv

2

3
 

  E0 = 
qa

mv

4

3
2

 

(B)  A ij dk;Z dh nj = fo|qr cy dh 'kfDr  
            = qE0V 

            = 
a

mv

4

3
3

 

 (C) Q ij, 0
dt

dw
 , nksuksa cyks ds fy;s 

 (D) )k̂mva()k̂a2v2m(L 


  mva3L 


 

 
25.  

 

2a 

i 

A 

a/3 

B 

 

 BA = 
2

0

a2

ir




 = 

2

0

a2

3

a
i





 = 
2

0

a

i





6

a
 = 

a6

i0




  

 BB = 
)a2(2

i0




  

B

A

B

B
 = 

6

4
 = 

3

2
  

 

26. Rmax =
2

R
 =

ine

mv

0

max


  

Vmax = 
m2

inRe 0
 

 

27.  = MB sin = I   

 R2I B = 
2

mR
2

   

  = 
m

B2 
 = 

T

2 
 

 T = 
IB

m2 
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HIGH LEVEL PROBLEMS [HLP] 
 

 

fo"k;kRed iz'u ¼SUBJECTIVE QUESTIONS½ 
 

1. M =
0

d M s in



 

      

 = 
0

(d N ).i.A . s in



 

  = 
2

0

N d
.i. s in d

4

  
  

  
  

d Md M c o s

d M s in 

d M

d M c o s



d M s in 

d  

 

 M = 
1

2
N.i.d2 

 M = 
1

2
 (Amp. m2) 

 

2. vkosf'kr xsan 'kadq yksyd dh rjg xfr djsxhA pqEcdh; cy f=kT;h; vuqfn'k gksxkA  

Tc o s 


Ts in 

m g

T

 
 T sin = mr2 ± q.(r).B  

 Tcos = mg 

 tan = 
2

(m q B ) r

m g

  
 

  
2 2

r

r L
 = 

2
(m q B )r

m g

  
  

1 / 2
2

2

2

m g
r L

m q B

  
    

     

. 

 

3. N = (mg + i.B)cos 

 Fmax = (mg + i..B)sin + N   
N

(m g + i. B )c o s 
 = 3 0 º

(m
g+ i.

B )s
in

 





 

 Fmax = 
3 3

1  N
4 4

 
  

 
 

 Fmin = (mg + i.B) sin – N 

 Fmin =
3 3

1 N
4 1 0

 
  

 
 

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 
 

 

 

Corporate 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-69 

Toll Free :  1800 258 5555  | CIN: U80302RJ2007PLC024029 
 

 

4. (a) B = 4B1 cos45º 

  =  4 × 0

2




 , 

1

a 2 2


       

B 4

B
1

B 3

B 2 x

B

y

x

x  

  B = 0

a

 


 Y-v{k ds vuqfn'k  

 (b) D-fcUnq ij pqEcdh; {ks=k  

B C

B
A

B
B

A

BC

×

×  

  0

A

ˆB  ( j )
2 2a

  
  

  
 

  0

B

ˆ ˆi j
B  

2 2 2  a 2

    
         

     

  0

C

ˆB (– i )
2 2 a

  
  

  
 

 D ij dqy pqEcdh; {ks=k 

  
A B C

B B B B    =  0

4 a

 



ˆ ˆi 3 j
–

2 2

 
 
 
 

 

 fcUnq D ij fLFkr rkj dh ,dkad yEckbZ ij dk;Zjr cy& 

  ˆF  ( k ) B    
 

 =
2

0 ˆ ˆ( 3 i j )
8 a

 
 


  

 

5. P ij fo|qr {ks=k 

    E = 
2 2 3 / 2

0

Q x

4 ( x r )  
 

 P  ij pqEcdh; {ks=k B = 0

4





2

2 2 3 / 2

2 ir

( x r )




= 0

4




 

2

2 2 3 / 2

2 Q fr

( x r )




 

 

 ;gk¡ f = ?kw.kZu dh vko`fÙk
2

0

B

2
 

 fo|qr ÅtkZ ?kuRo = 2

o

1
E

2
   ;  pqEcdh; ÅtkZ ?kuRo

2

0

B

2
  

  
fo | rq Å t k Z ? ku Ro

p qEcd h;  Å t k Z  ? ku Ro
 = 

2

o

2

0

1
E

2

B

2





= 
2

2 2 4

0 0

x

4 f r  
 =

2 2

2 2 4

x c

4 f r
=

2

9


 × 1010  = 9 × 109 J 
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6. vYika'k eas /kkjk = J(2r . dr) 

 
a

2
 f=kT;k ds ,sfEifj;u ywi ls ifjc) /kkjk      

 I = 
a / 2

0

0

J r

a
  . 2r . dr = 0

2 J

3 a


3

a

2

 
 
 

 =
2

0
J a

1 2


  

d r

r

 
 ,sfEi;j dk fu;e yxus ij 

 B . 2 . 
a

2
 = µ0 . 

2

0
J a

1 2


  B = 0 0

J a

1 2


 

 eku j[kus ij 

 B = 10 µT 
 

7. pwafd izkjEHk esa dqy vkos'k 'kwU; gS bl izdkj nks d.k foijhr vkos'k ds gksaxsA izkjEHk esa mnklhu d.k fojke ij gS]A 
blfy, nksuksa dh pky leku gksxhA D;ksafd nksuksa d.k foijhr fn'kk esa xfr djrs gSa] mu ij pqEcdh; cy leku fn'kk 
esa o leku ifjek.k dk gksxkA 

 R = 
m V

q B
dk mi;ksx djrs gq,] nksuksa leku f=kT;k ds o`Ùk esa xfr dj jgs gksaxsA blfy, os fcUnq Q ij feysaxsA vFkkZr~ 

izkjfEHkd fcUnq P ds O;klr% foijhrA 

 
 blfy, fy;k x;k le; gksxk &         

 t =
R m

V q B

 
 ................... Ans. 

 

8. ekuk le; t ij d.k fcUnq P (x, y) ij gS o bldk osx gS & 

    x y

ˆ ˆV V i V j  .  

   2 2 2

0 0 x y
V V V V V    . 

 (pqEcdh; {ks=k }kjk fd;k x;k dk;Z lnSo 'kwU; blfy, osx ds ifjek.k esa ifjorZu)   

 
 fcUnq P ij pqEcdh; cy gS & 
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  .  x y

ˆ ˆF q V i V j  B0     y ˆ1 k
d

 
  

 
 – q B0

y
1

d

 
 

 
 dy= mdvx    

 vc tc d.k fcUnq y = d ij ckgj vk jgk gksxkA ekuk x-fn'kk esa osx Vx gS rks lekdyu djus ij ge ikrs gSa 

  
x

0

v

x

v

d v  = 
d

0

0

q B y
1 d y

m d

 
  

 
 =

2

0 0
q B 3 q B dd

d
m 2 d 2m

 
    

 
  

 blfy,  Vx = V0 0
3 q B d

2m
    ...Ans. 

 vc    Vy = 2 2

0 x
V V   

    Vy = 

2

2 0

0 0

3 q B
V V d

2m

 
  
 

  ...Ans. 

 

9. A o P ds laosx dk ifjek.k leku gS vkSj os foifjr fn'kkvksa esa tk;sxsA os ,d leku f=kT;k ds o ,d gh dsUnz ds 
o`Ùk esa rFkk foifjr fn'kkvksa esa ?kwesaxsA ;fn os t le; ckn feyrs gSa rks & 

 
  At + Pt = 2  

  t = 
A P

2 

  
 = 

2

2 e.B 2 e B

4 m ( A 4 )m






      

  t = 
4( A 4 )m

e B A

 
 ;  A =

A
t =

2 e B

4 m
  × 

4m ( A 4 )

e B A


  

  = 
2( A 4 )

A

 
= 

4 8

2 5
   n = 48   

 

10. pwafd d.k pqEcdh; {ks=k esa izos'k dj jgk gSA vr% ;g o`Ùkkdkj iFk esa xfr djsxk ftldh f=kT;k gS  

 R =
m v

q B
  = 1 m   bldk dsUnz O ij gSA rFkk   = 

q B

m
 = 1 rad/sec.  

 geus ,slk ekuk gqvk gS fd 'd' bruk i;kZIr gS ftlls dh d.k pqEcdh; {ks=k ls Q fcUnq ls fudy ldsA fp=k (a)  

   
  x = R – R cos 60° = 0.5 > d 

  vkos'k {ks=k dks ikj dj tk;sxk rFkk nkfguh rjQ ls ckgj vk tk;sxkA 

  fp=k (b) esa pqEcdh; {ks=k esa d.k dk iFk iznf'kZr gSA  
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 fp=k (b) esa PQ thok rFkk OC, js[kk PQ dk yEcv)Zd gSA Q og fcUnq gSA tgk¡ ls d.k ckgj vk;sxkA  

 T;kfefr ls ge ns[k ldrs gSa APQ =  +
2


  

  PQ = d sec 
2

 
  

 
 = 2R sin

2


  

  d = 2R sin
2


 cos 

2

 
  

 
 = R s in s in ( )

2 2

   
       

  
 

  d = R [sin ( + ) – sin ]   sin ( + ) = 
d

R
 + sin = 0.7 

   +  = 45°     = 15° 

  vc t =  

  1 × t = 
1 5

1 8 0

 
     t =  

1 2


sec. Ans.  

 
11.  

 

2 (r +  r ) 

 -  d . k } kj k r ;  fd ; k x ; k i F k

 -  d . k } kj k r ;  fd ; k x ; k i F k  

 

  
2

m v

r
 = qVB   r = 

m v

q B
 =

2m T

q B
  

    rFkk  d.k ds chp dh nwjh  

  = 2 (r + r)    = 
e

2m T 2m T
2

(2 e )B e B


  

 
  

 =
2 2 T

e B
e

m
m

2


  

 
  

  

 

12. F  = q v  × B  , Let B = Bx î  + By ĵ  + Bz k̂   

 
1

F  = – e(1 î ) × {Bx î  + By ĵ  + Bz k̂ } = – e ĵ   

  eBy k̂ – eBz ĵ  =  e ĵ  

  By = 0 ; Bz = –1  

 
2

F  = e( î – ĵ ) × {Bx î  + 1 k̂ } = – e ( î  + ĵ ) 

  e ( – ĵ  + Bx k̂  – î ) = – e ( î  + ĵ )  

  Bx = 0 

  B  = –1 k̂  = – k̂  wb/m2 

 vc,  
3

v  = 
1

v  × 
2

v  = 1 î × ( î – ĵ ) = – k̂   

 vc,  F  = e
3

v  × B  = e(– k̂  × k̂  ) = 0 

 

13. Bsol = µ0
N

L
i tgk¡ N dqy Qsjksa dh la[;k rFkk L ifjukfydk dh yEckbZ gSA 

 T = 
2 m

q B


 rFkk fip  = V| | T 

 ?kw.kZuksa dh la[;k = 
L

fi p

 =
| |

L .q B

V .2 m
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 B = µ0
N

L
 dk iz;ksx djus ij i  0

||

.N i

V .2




 . 

q

m
  

 ekuksa dk iz;ksx djus ij   
7 1 1

4 1 0 8 0 0 0 4 3 1 0

4 0 0 · 3 2

     

 
 = 16 x 105  

14.  

      
 /kkjkokgh rkj AC, ds vYika'k 'dx' ij C ds lkis{k cy vk?kw.kZ gS  
 

  d= (dF). (2L – x) nf{k.kkorZ  

  dF = (2 dx) 0
µ

2 

1

x


    

  AC ij C ds lkis{k dqy cy vk?kw.kZ    

 1 =
2 L

0

L

µ

2 
1 2

( 2L x )

x

  
   dx = 0

µ

2 
 12 L (n 4 – 1) = 0 1 2

0 .4µ L

2

 


 (nf{k.kkorZ fn'kk) 

  BC Hkkx ds izR;sd fcUnq ij vuUr yEckbZ ds rkj ds dkj.k pqEcdh; {ks=k le:i gSA  

  rkj BC ij C ds lkis{k cy vk?kw.kZ gS  

  2 = 0 1
µ

2 2L

 
 

 
 2 L × 

L

2
 = 0

µ

8 
 1 2 L (okekorZ fn'kk) 

  1 > 2     dqy cy vk?kw.kZ  = 1 – 2  = 0
µ

8 
 (0.6) 12 L (nf{k.kkorZ fn'kk)  

 L vkÑfr dh NM+ dk C ds lkis{k tM+Ro vk?kw.kZ  =
2

m L

3
 gS 

 dks.kh; Roj.k  = 



 = 0 1 2

0 .6µ L

8

 


× 

2

3

m L
 = 0 1 2

9µ

4 0 m L

 


        

 

15. ÅtkZ laj{k.k dk fu;e yxkus ij izkjEHk esa xfrt ÅtkZ = 0  

 xq:Roh; fLFkfrt ÅtkZ = 0 rFkk pqEcdh; fLFkfrt ÅtkZ = µB  

 tgk¡, µ = ywi dk pqEcdh; vk?kw.kZ gS = i. 
23 a

4

 
 
 
 
 

  

 vUrr% tc ywi {kSfrt gks tk;s rks xfrt ÅtkZ = 0  

 xq:Roh; fLFkfrt ÅtkZ = 
a

3

 
 
 
 

mg(D;ksafd mg nzO;eku dsUnz dh vksj yxrk gS) 

 pqEcdh; fLFkfrt ÅtkZ = 0  

 

  0 + 0 + µB = 0 +
m g a

3
 + 0  B = 

m g a

3 
= 

4m g

3 ia
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16.  

 
 dq.Myh ls izokfgr vkos'kks ds dkj.k cyvk?kw.kZ ¼dq.Myh + xksys ij½ 

 p B =  (tgk¡ p  dq.Myh dk f}/kzqo vk?kw.kZ gS rFkk B  Hkwxksyh; pqEcdh; {ks=k gSA)  

 = i N r2  B = 
d

d t


 

  d = 
2

N r B
id t




 or  = 

2

2

N r B

2
m r

3


t

0

id t



   =
3N B Q

2M


  Ans. 

  [Ans:  =
3 B N Q

2 M


= 2.7  × 10–2 rad/s.] 

 

17. (2 0 – 0) + (– 0 + 2 0) + (– 2 0 + 4 0) + (4 0 – 2 0)  = 0      = 6 A 
 
18. Force of interaction will act an AB and AC only 

 

 
/ c o s

0 1 2

A B

0

i i s in
F d x

2 (d x c o s )


 


         

 = 0 1 2
i i ta n

2

 


 n 

d

d


 ck;ha rjQ 

 FAC = 0 1 2
i i ta n

2 d

 

 
 nk;ha rjQ 

 Fnet = FAB – FAC  

 Fnet = 0 1 2
i i ta n

2

 


 

d
n

d d

 
  

 ck;ha rjQ 

19. NksVs vo;o ¼yEckbZ½ ij cy  dF  =  i . 0 0
i

d x
2




   

 dqy cy    F =  0 0
i i

2





a

a

d x

x



   

   =  0 0
i i

2




n

a

a

 
 
 

  

 mi;ksfxr fcUnq ds lkis{k cyk?kw.kZ =  0   

 ekuk mi;ksfxrk fcUnq] rkj i0 ls x0 nwjh ij gSA  
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  d= 0 0 0
i i ( x – x )

d x
2 x




  

  =  0 0
i i

2





a

0

a

x
1 – d x

x


 
 
 

      

 
a

0 a
x – x nx



   =  0 

   + a – x0 n ( + a) – a + x0 n a =  0 

        x0 n 
a

a

 
 
 

 =   

        x0   = 

n 1
a

 
 

 

  

20. 
x y z

ˆ ˆ ˆv v i v j v k    

 
x

q E
v t

m
 , vy = v0 cos

q B
t

m

 
 
 

  

 vz = – v0 sin
q B

t
m

 
 
 

  

 i = 
E

| E |
 =

B

| B |
  

 ĵ  = 0

0

v

| v |
,  k̂ = 0

0

v B

| v B |

 


 = 0

0

v E

| v E |




 

 

Sol. (II) ĵ =
E

E
or  

B

B
: î = 0

0

v

v
  

 k̂ = 0

0

v B

v B
 

E  a n d  B

v
0

 
    

 fo|qr {ks=k ds dkj.k cy y-fn'kk esa gksxk pqEcdh; {ks=k] fo|qr {ks=k dh fn'kk esa xfreku d.k (y-axis ) dks izHkkfor 
ugha djrk   vr% 

  ay = e
F

m
= 

q E

m
 = fu;r. vr% therefore, vy = ay t =

q E

m
 . t ......(1) 

 pqEcdh; {ks=k ds izHkko esa xfrf'ky vkosf'kr d.k x-z ry esa ( B ds yEcor~) o`Ùkh; xfr djsxk ftlds fy, 

  T = 
2 m

B q


or  ,oa  =

2

T


= 

q E

m
 gksxk 

 izkjEHk esa ( t = 0 ) osx x-v{k ds vuqfn'k Fkk vr% pqEcdh; cy ( F m) /kukRed z-v{k ds vuqfn'k gksxk  

 [ F m  = q (
0

v B )]. ekuk t le; ij ;g x-v{k ds lkFk  dks.k cukrk gS rc  

  = t 

  vx = v0 cos t = v0 cos 
q B

t
m

 
 
 

 and  ....(2) 
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  vz = v0
q B

t
m

 
 
 

sin t = v0 sin 
q B

t
m

 
 
 

         .....(3) 

z

x

v
z

v
0

v
x



 
 (1), (2) ,oa  (3) ls 

  v = vx  + vy ĵ   + vz k̂   

  v = v0 cos
q B

t
m

 
 
 

0

0

v

v

 
 
 

 +
q B

t
m

E

E

 
 
 
 

+ v0 sin 
q B

t
m

 
 
 

0

0

v B

v B

 
 
 
 

  

 ;k v = cos
q B

t
m

 
 
 

0
( v ) +

q
t

m

 
 
 

(E ) + sin
q B

t
m

 
 
 

0
v B

B

 
 
 
 

  Ans.  

 d.k dk iFk c<+rs gq, pwMh vUrjky okyk gsfyDl gksxk ftldk v{k y-v{k ds vuqfn'k gksxk  

 

21. (a) fn;k x;k gS i = 10A, r1 = 0.08 m o r2 = 0.12m lh/ks Hkkx i.e., CD dsUnz ij 'kwU;w pqEcdh; {ks=k mRiUu djsxsA 
'ks"k vkB Hkkx dsUnz ij ,d gh fn'kk esa pqEcdh; {ks=k mRiUu djsxsA i`"Bry ds yEcor~ ckgj dh vkSj o bldk 
ifjek.k gksxk&  

   B = Binner arcs + Bouter arcs  

      =
1

2

0

1

i

2 r

 
 
 

 +
1

2

0

2

i

2 r

 
 
 

= 0
i

4

 
 

 
 ( i) 1 2

1 2

r r

r r

 
 
 

 

®

 
  eku izfrLFkkfir djus ij         

  B =  
7

(1 0 )(3 .1 4 )(1 0 )(0 .0 8 0 .1 2 )

(0 .0 8 0 .1 2 )

 


Tesla 

  B = 6.54 × 10–5 T (m/oZ Åij dh vksj o iz"Bry ds yEcor~ ckgj dh vkSj) Ans  

 AC ij cy 

 (b) ifjiFk ds o`Ùkh; Hkkx AC ij dsUnzh; rkj ds dkj.k cy 'kwU; gksxk D;ksfd dsUnzh; rkj ds dkj.k pqEcdh; {ks=k 
Li'kZ js[kh; gksxk ( = 1800)  

  CD ij cy 

 10 A dsUnzh; rkj esa /kkjk  
 dsUnzh; rkj ds dkj.k P ij pqEcdh; {ks=k 

  B = 0

2




.

i

x
 

   bl pqEcdh; {ks=k ds dkj.k ?kVd dx ij pqEcdh; cy  

  dF = (i) 0
i

.
2 x

 
 

 
.dx = 0

2

 
 

 
i2

d x

x

  (F = i/B sin 900 )   

 vr% CD ij dqy cy  

  F =
2

1

x r

x r

d F





 = 
2

0
i

2




 –

0 .1 2

0 .0 8

d x

x
  = 0

2




i2 In 

3

2

 
 
 
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C

P

D

B i

+

x

d x

 
 F dk eku izfrLFkkfir  = (2×10–7) (10)2 In (1.5) 

 ;k F = 8.1 × 10–6 N   (vUnj dh vksj)  

 dsUnzzh rkj ij cy  

 dsUnz ij dqy pqEcdh; {ks=k m/oZ fn'kk esa gksxk o dsUnzh; rkj esa /kkjk Hkh m/oZ fn'kk esa gksxhA vr% dsUnzh; rkj ij 
dqy cy 'kwU;  

 (q = 1800) gksxkA  

 (i)  dsUnz ij rkj ij dqy cy 'kwU; gksxkA  

 (ii) pki AC ij cy =  0     Ans  

 (iii) Hkkx CD ij cy 8.1 × 10 –6  N (vUnj dh vksj).   

 

22. (a) o (c)   

 ekuk rkj PQ esa /kkjk P ls Q dh vksj gS o bldk eku I gSA   

x

y

z

QP

R
S

 
 fn, x, ik'k dk pqEcdh; vk?kw.kZ gS : 

    M  = – Iab k̂  

 pqEcdh; cyks ds dkj.k ik'k ij cyk?kw.kZ : 

    
1
  = M × B   

         = (– Iab k̂ ) × {(3 î  + 4 k̂ )B0}   

        = – 3IabB0 ĵ  

 ik'k ds Hkkj dk  PQ v{k ds lkis{k cyk?kw.kZ :  

   
2

  = r × F = 
a

î
2

 
 
 

 × (–mg k̂ ) = 
m g a

2
ĵ   

 ge ikrs gS fd tc rkj PQ esa /kkjk P ls Q dh vksj izokfgr gS rks, 
1
  o 

2
  foijhr fn'kk esa gksxsaA vr% ijLij 

fujLr dj nsxs o ik'k lkE;oLFkk esa jgsxkA vr% PQ rkj esa /kkjk P ls Q dh vksj gSA 
 ik'k dh lkE;koLFkk ds fy,  : |

1
 | = |

2
 |  

 ;k  3IabB0 =
m g a

2
      =

0

m g

6b B
  Ans. 

 (b) rkj RS  ij pqEcdh; cy %  

   F  = I (  × B ) = I [(–b ĵ ) × {(3 î  + 4 k̂ )B0}] 

 ;k   F = IbB0 (3 k̂ – 4 î )  Ans.  
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23. le:i pqEcdh; {ks=k esa j[ks can ywi ij yxus dk dqy ,sfEi;j cy 'kwU; gksrk gSA  

d   d  
T  c o s  d   T  c o s  d  

d
/2


d

/2


d /2
Ts in d /2

T

 

T T

d 

 
d m .r.

2

( i. rd . ) 

2 Ts in (d /2 )   

 2Tsin = 
d

2


 (dm.r.2) + r.d.iB 

 T.d = 2m
.rd .r. r.d .i.B

2 r
   


 

 T = 
r

2 
 (m0

2 + 2i.B) . 

 

24. m
d v

d t
= q E0 ĵ  + q

x y

ˆ ˆv i v j 
 

 ´ B0 k̂  

 m
y

d v

d t
ĵ  + m x

d v

d t
î  = [q E0  q vx B0] ĵ  + q vy B0 î   

 

 m 
y

d v

d t
= [q E0  q vx B0]   .....(1)  

 m x
d v

d t
= q vy B0   .....(2) 

 lehdj.k (1) ls vx =
y

0

d v
q E m

d t

 
 

  0

1

q B
  

 lehdj.k (2) ls  
0

m

q B

d

d t

y

0

d v
q E m

d t

 
 

 
 = q vy B0  

  

2

y

2

d v

d t
= 

2 2

y 0

2

q v B

m
 or 

2

y

2

d v

d t
+ 

2 2

y 0

2

q v B

m
= 0 

 mijksDr lehdj.k dk gy :  

 vy = A sin ( t + )  .....(3)  

 where  tgk¡  = 0
q B

m
   at t = 0, vy = 0,  = 0  vy = A sin  t   

 at t = 0 ij , a = 0
q E

m
  a = 

y
d v

d t
= A  cos  t 

0
q E

m
 = A  0

q B

m
  A = 0

0

E

B
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 lehd.k (3) ls   vy = 0

0

E

B
sin  t

d y

d t
 = 0

0

E

B
 sin  t  y =

t

0

0 0

E
c o s t

B

 
  

 
  

 y = 0

0 0

E m

B q B
 [1  cos  t]  y = 0

2

0

E m

q B

0
q B

1 c o s t
m

 
 

 
   

 

25. (a) BR  =  4 Bsin 

        =  4 × 0
i

4 r s in



 
 [ cos + cos ] × sin  



   = 0

1

2 2
2

2 i

a
x

4



 
  

 

 × 
1

2 2
2

a

2

a
x

2

 
 

 

  ×
1

2 2
2

a

2

a
x

4

 
 

 

= 
2

0

1

2 2 2 2 2

4 a i

4 x a 4 x 2 a



        

     

   
 (b) x    =    0 

  BR  =
2

0

2

4 a i

(a )( 2 a)




    

        =  0
i

2 2
a




  

 (c) x  >> a 

  B =
2

0

2

4 a i

4 x (2 – x )




 = 

2

0

3

a i

2 x




= 0

3

M

2 x




  

 

26. pwfd pqEcdh; {ks=k vleku gS] d.k o`Rrkdkj iFk dk vuqlj.k ugha djsxk ysfdu d.k dh pky (v) fu;r jgsxh  

constant. 

  
 ;gk¡ lh/ks /kkjkokgh rkj }kjk mRiUu pqEcdh; {ks=k _.kkRed z-v{k ds vuqfn'k gS] d.k dk izkjfEHkd osx x-v{k ds 

vuqfn'k gS ,oa cy F x-y ry esa gSA  

 P fcUnw ls 'kq: djus ds t le; i'pkr~ cy gksxk  
 F = q(v × B)  
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 ;k F = q 0

x y

ˆ ˆ( v i v j ) ( k )
2 x

   
    

  
 

  = 0

y x

q ˆ ˆ( v i v j )
2 x

 
 


  

 vr% So, Fx =
y0

q v

2 x

 


       ax =

0 y
q v

2 m x

 


  

 ;k  
0 yx x
q vv d v

d x 2 m x

 



  ......(i)  

 ysfdu 2 2

x y
v v  = v2 

  2vxdvx + 2vydvy = 0 

 ;k vxdvx = – vydvy   ......(ii) 

 lehdj.k (i) rFkk (ii) ls 

  
y

0

2 m d x
d v

q x


 

 
 

 ;k  
0

2 m

q



 
0

v x

y

0 x

d x
d v

x
    ;k 

0 0

2 m x
v n

q x




 
 

  x = 02 m v / q

0
x e

  
 

 

27. 
2

M

2
m r

5


= 
q

2 m
     

 M = 
1

5
 qr2  

 

28. (a) ,d csyukdkj irys dks'k ij fopkj dhft,] tks ,d o`Ùk ds pkjksa vksj j[ks gq,] lekUrj yEcs rkjksa ds leqg ds 
rqY; gSA nks rkj A o B yhft;s tks OQP ls leku nwjh ij gSaA 

  

 ekuk fd rkj A ds dkj.k pqEcdh; {ks=k AB  ,oa rkj B ds dkj.k pqEcdh; {ks=k BB  gSA ck;ks&lkoVZ fu;e ds vuqlkj 

nksuksa pqEcdh; {ks=k leku ifjek.k esa gSa ,oa js[kk OQP ij muds iz{ksI; Hkh leku gSa ysfdu T;kferh ls foijhr fn'kk 

esa gSaA ifj.kkeh pqEcdh; {ks=k 
A B

B B B   ges'kk js[kk OQP ds yEcor~ gS ,oa blfy, ges'kk iz{ksi.k fcUnq ls xqtjus 

okys o`Ùk ds Li'kZjs[kh; gSA  

(b)   

(i) r a  : ,sfEi;j fu;e ds mi;ksx ls 

  
0

c

B .d l i    

  B 2 r 0    
  B = 0 
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  (i) 

r

C

  (ii) 

r

     (iii)

c

 

(ii) a r b   

 
 
 

2 2

0 2 2

r a
B 2 r I

b a

 
  

 
 

 
 
 

2 2

0

2 2

I r a
B

2 r b a

 


 
   

(iii) r b  :  

 
0

B 2 r I    

 0
I

B
2 r





 

(c)  

   F q B   ; 0

r

I
F q v B q v

2 r


 


 

 vkosx : 

  0 0 0 0

r

q I q I q I q Id t d x d x L
F d t

2 r 2 r 2 r 2 r

   
   

         

 f=kT; fn'kk ds vuqfn'k laosx esa ifjorZu  

  0

r r

q IL
P F d t

2 r


 

  

 fo{ksi : 

  0 0r
q IL Iq LP 1

P 2 rm 2 m r

 
    

   
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