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HINTS AND SOLUTION'S OF  ELECTROMAGNETIC INDUCTION 
EXERCISE-1 

Hkkx - I  
 

A-1.     i = 
R


 = 

1

t R





 

q

t




 = 

1

t R





 

 q = 
R


   

 

A-2.  = 1 2

t

  
 = 

0.4 0.9

1/ 2


 = – 

0.50

1/ 2
  

  = – 1 volt || = 1 volt. (okekorZ) 

 

A-3.  = 
d

dt


  = – (0.4 t + 0.4) 

 (i) t=2 = –1.2 volt 

 (ii) <> = 
t




= 

2[0.2(5) 0.4(5) 0.6] [0.6]

5 0

  


 = 1.4 volt 

 (iii) q = 
R


 = 17.5 C. 

 (iv) <i> = 
q

t




 = 3.5  okekorZ   

 (v) H = 
2

.dt
R


   = 

5 2

0

[0.4t 0.4]
.dt

R


  = 

86

3
J 

 

A-4. 0 to 10 ms : 

 (a) <> = 
t





 = – A
B

t




 

  = –10–3 × 
3

(0.01 0)

10 10




 = –1 mV 

 10 to 20 ms : 

  <> = –10–3 × 
3

(0.03) (0.01)

10 10




 = –2 mV 

 20 to 30 ms : 

  <> = – 10–3 × 
3

(0.01) (0.03)

10 10




 = 2 mV 

 30 to 40 ms : 

  <> = – 10–3 ×
3

0 (0.01)

10 10




= 1 mV 

 (b) slop of B–t curve is   

 B–t oØ dk <ky vUrjky (10, 20) o (20, 30) ds e/; fu;r ugh gS  

 

A-5. pwafd  = 0 vr% çsfjr /kkjk 'kwU; gSaA 

 

A-6. <> = 
t





  = – A 
B

t




  = –(25 × 10–4) 

0 0.2

0.2

 
 
 

 volt = 2.5 mV 
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A-7. <i> = 
R

  
= 

BA

Rt
 = 0( n ) AN

Rt

 
 

 = 
7 44 10 400 0.40 6 10 10

1.5 0.050

      


. 

 

A-8. B = 0 0 0

0

n µ

2R

I
,  = B × ri

2 × ni, EMF = –
t




  

 EMF = 
2

0 0 i i

0

n µ r n
–

2R t

 



 = 493µV. 

 
A-9.  

  (a) (b) (c) (d)  
 (a) o`Ùkkdkj pkyd esa /kkjk dh fn'kk nf{k.kkorZ gS] la;kstd rkj esa dksbZ /kkjk ugha gSA (b) ckº; pkyd esa nf{k.kkorZA 

(c) nksuksa o`Ùkkdkj pkydksa esa nf{k.kkorZ] la;kstd esa dksbZ /kkjk ugha gSA (d) vkB vad tSlh vkd`fÙk ds cka;h vksj fp=k 

esa nf{k.kkorZA  
 

A-10.i = 
R


 = –

1

R
   

d

dt


 = –  

A

R

dB

dt
   

 i = –
2r

2R


.
dB

dt
= 

8


 × 10–4 A  

 

A-11.B = 
2

o
2 2 3/ 2

R N

2 [R y ]





I
  

  = –
d

dt


 = – A 

dB

dt
 = – r2 

dB

dt
     .......(1) 

 ;gk¡  
dB

dt
 = – 

2
o R N

2

 I
 × 

3

2 2 2 5/ 2

1

[R y ]
 × 2y × 

dy

dt
  

 = – 
2

o3 R N

2

 I
2 2 5/ 2

yv

[R y ]
     

 ;g eku lehdj.k (i) esa LFkkfir dj mÙkj izkIr gksxkA  

 

A-12. q = 
R


2 2 22 200 (25 10 ) 10

10

    
    

 

A-13. 0 < t < 1s, ds fy, i = Bv/R = 1 A (anticlockwise okekorZ)  

 1s < t < 3s , ds fy,  = constant (fu;r) so vr% i = 0, 

 3s < t < 4s, ds fy, i = Bv/R = 1 A (clockwise nf{k.kkorZ),  

 t > 4s, ds fy, i = 0 
 
 

A-14. H = i2 R1 + 0 + i2 R1 = 1 + 0 + 1 = 2 J 
 

B-1. ;g ysUt ds fu;ekuqlkj gSaA  

 

C-1.  =BVL = 0.2 × 2 × 10–2 volt  
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C-2. (a) abc = 0 [ çHkkoh yEckbZ 'kwU; gS] 

 (b) bc = BVLbc 

 (c) ac = BvLbc 

 (d) ab = 0. 
 

C-3.  = BV(L sin) 
 = 0.1 × 0.2 × 1 sin 60º 

 =  –23 10 V  

 

C-4  = BvVL 

 = [B sin] V L = 4 × 10–4 × sin30º × 5 × 1.  
 

C-5. 
B

V

A

B

C

D  

 max = AC = BV(2r) 

 min = BD = 0  
 
C-6. V2 = u2 + 2ay = 0 + 2ay 

 V = 2ay  

  = BV(2x) = B 2ay  × 2
y

k
  = 2By

2a

k
 =  

8a
By

k
. 

  

D-1.  (a) F = LB = 
R


 (LB) = 

2 2B L V

R
, 1 = V/4, V = 4 m/s 

 3.2 ×10–5 =
2 2 2(0.02) (8 10 ) V

2

 
 

 

 (b)  = BVL = 1 × 4 × 1 = 4 Volt  
 

 (c) Vab =  – Rab  = 4 – (4/4) (1) = 3V 
 
 (d) Vcd = IRcd = (4/4) (1) = 1 Volt 
 

D-2. rqY; ifjiFk 

 (a)  

 i =
R


 = 

BV

R
 = 

–2 –2(0.1)(50 10 )(2 10 )

10

 
 = 0.1 m A  

 (b)  i’ = 2i. 
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D-3.    

 (a) i = 
BV

r

 
 nf{k.kkorZ  

 (b) F = iB = 
BV

 B
r

  
 
 

 

 (c) F nka;h vksj gS vr% V c<rk jgsxk rFkk dqN le; i'pkr ifjiFk esa /kkjk 'kqU; gks tk;sxh vr% tc  F = 0 rks V 

vf/kdre (;k fu;r) gksxkA  

  vr%    = BV ,  V = 
B


  

 
D-4. i = 0 

   (ifjiFk iw.kZ ugha gS )   

 

D-5.  = BV    

 dqy izfrjks/k R = (2 + 2x) r    

 i = 
R


   = 

BV

(2 2x)r
 = 

BV

2r( Vt)
 

 

D-6. (a) F = i  B = 
Bv

2r( vt)
 × B = 

2 2B v

2r( vt)
   

 (b) t = 0 ij, F0 = 
2 2B v

2r
 

  
2 2 2 21 B v B v

2 2r 2r( vt)

 
    

,    t = 
v

 

 

D-7.   

 Roj.k a = 
mg– i B

m
 .......(i) 

 ;gk¡   i = 
dq

dt
 = 

d

dt
 (c) =  C 

d

dt


 

 i = C 
d

dt
  (BV )  = CB  

dV

dt
  

 i = CB a  .....(ii) 
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 lehdj.k (i) o (ii) ls    

 ma  = mg – (C B  a)  B 

 [m + C B2 2 ] a = mg   

 a = 
2 2

mg

m CB
, v = 0 + at = 

2 2

mgt

m CB
 

 

E-1. (a)  = B.ds  

 = 

a b

0

b

µ i
adr

2 r




  = 0ia

2





a b
n

b

 
 
 

. 

 (b)  = – 
d

dt


= 0 0µ ai

2
  sin 

2 t

T

 a b
n

b

 
 
 

   

 (c) 

10T 2

0

Q dt
r


   =  

2 2 2
0 05µ i a

Tr

 
  
 

2
a b

n
b

  
  

  
. 

E-2.  

 

L

0

0

B x

L
    v0 dx = 0 0B v L

2
 

E-3.   = BV    

 i = 
R


 = 

2x
cos

BV

r


 
 

 

(tgk¡) cot  = 
x

/ 2
 

 

F-1.  =
1

2
 BL2   = 

1

2
 0.1 × 60 × (15 × 10–2)2 . 

 

F-2.  

 (tgk¡ =
1

2
Ba2) 

 i = 
2

R


= 

2B a

R


. 

 
 

F-3.  = 1/2 BL2 = 4 × 10–5 × [×(30 × 10–2)2] × 50/60. 
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F-4. max = 1/2 Bmax2 

 tgk¡  mg(1 – cos ) = 1/2 mV2 

 V2 = 2g(1 –  cos ) 

 max = 
V

 =
2g(1 cos ) 

 = 
22g 2sin / 2 

= 2 sin /2 
g

 

 max = 
1

2
B2 × 2sin /2

g
 

 max = B g sin/2 Ans. 

 

F-5. (a) PQ = 
1

2
B(2R)2 

 =
1

2
 B

v

R

 
 
 

 (2R)2 = 2BvR 

 (b) PC = 
1

2
BR2 = 

1

2
B

v

R

 
 
 

R2 = 
BvR

2
.  (c) QC = 2BvR – 

BvR

2
 = 

3

2
vBR 

 

F-6.  

 v)Z pØ ds fy,,  

 (a) <> = 02


 

 <> = 
2NBA


 = 

4 42 50 2 10 100 10 2 300

60

       


 

  <> = 2 × 10–3 volt. 

 (b) iw.kZ pØ ds fy,, 

   
  <> = 0 

 (c) q = 
R


 = 

2NBA

R
 = 

4 42 50 2 10 100 10

4

     
 

 (d)  = NBA sint. 

 (e) max = NBA =  × 10–3 V 

 (f) <2> = 
2 2 2 2N B A

2


 = 

2

2


×10–6 V. 

 

G-1.  (a) = A
dB

dt
 = (1)2 6 = 6 V 

 (b) E × 2r = A 
dB

dt
 = 6 

 E = 
3

r
 = 

3

1
 = 3 oksYV / ehVj  

 (c) Find the current in the loop if its resistance is1/m. 

 i = 
R


 = 

6

1 2 r



 
 = 

3

r
 = 

3

1
 = 3 amp. 
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G-2 (a)  B = 0n 

   =
d

dt


 = A 

dB

dt
= (1 × 10–2)2 × 0 × 

2000

1
 × 

d

dt


 

  = 0 × 10–4 × 2000 × 0.01 

   = 2 × 
d

dt


 = 4 × 10–3 × 0 

  = 162 × 10–10 Weber. 

 (b)  E = 
2 r




 = 

3
0

2

2 10

2 1 10





 

 
 

  = 0.1 0 = 4 × 10–8 V/m. 

 (c) E’ × 2r’ = A’
dB

dt
  

  E’ × 2 × 8 × 10–2 =  × (6 × 10–2)2 
dB

dt
 

  E’ = 
36

8
.E 

   
18

4
 E = 

18

4
 × 4 × 10–8    E = 18 × 10–8 V/m.  

 

G-3. m = r2 L  ...........(i) 

 ;gk¡ L = 2R 

  = R2 . 
dB

dt
 = 

2
L dB

 
2 dt

 
  

 
 = 

2L dB

4 dt
 

 i =


izfrjks/k
 = 

2

2 R

r

 


 

 gy djus ij ,  i = 
m

4
.

dB

dt
. 

 

H-1.  

+ –
x y

L=2H  

 KVL     KVL ls  

 Vx – Vy = L
d

dt


 = 2 × 5 = 10 volt.  

 

H-2. 
+ –

A

2 –++ –
+ –

5v
20v

B2A10H

10v
 

 10 – 5 – 2(2) – 10
d

dt

 
 
 

 – 3 = 20 

 10 
d

dt


 = –22  

   d/dt = – 2.2 Am/sec. 
 

H-3. Pcell =  = 5 × 1 × 5 J/sec. = 5 watt. 

 Pres. = 2R = (1)2 × 3 = 3 watt. 
 P = 5 – 3 = 2 watt. 
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H-4. B = 0

2 r

 


 = 

7

2

4 10 4

2 10 10





 

 
 

 ÅtkZ = 
1

2
 = 

2

0

B


 × vk;ru   

 =
2

0

B

2
× [1 × 10–3]3. 

 

H-5. B = 0

2r

 
 = 0fe

2r


    ...............(i)    

0

1

4

2

2

e

r
 =

2mv

r
, f 2r = V   

So f =
2

0

e

4 mr

1

2 r

 
 

 
    ............... (ii) 

 ÅtkZ ?kuRo  = 
2

0

B

2
   ...............(iii) 

 (i), (ii) & (iii)  gy djus ij    Ans. 

 

H-6.  = 
di

Ri L
dt

  

 = R(3 + 5t) + 6 × 5 
 = 12 + 20t + 30 

  = 20t + 42 volt. 
 

H-7. 
di

dt
 = 103  A / s 

1 15V 5mH
B

A


 

  izsjdRo ds ifjr% izsfjr fo-ok-cy , |e| = L
di

dt
 

  |e| = (5 × 10–3) (103) V  = 5 V 

 pwafd /kkjk ?kV jgh gS] bl fo-ok-cy dh /kzqork bl izdkj gksxh fd fo|eku /kkjk dks c<+k ldsA ifjiFk nqckjk bl 

izdkj cuk ldrs gSaA  

    1 15V 5mH
B

A



 
 vc VA – 5 + 15 + 5 = VB  

  VA – VB = – 15 V 

 ;k VB – VA = 15 Vs  

 

 -1. (a)  = 0(1 – e–t/) 

 tgk¡ 0 = 
4

20
 = 

1

5
 

   = 
L

R
 = 

2

20
 = 

1

10
 

 vkSj t = 0.2 sec. 

 (b) E = 
1

2
L 2  
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2. I = i0    Rt /L1 e     

 1/2 = 1 – e–Rt/L  

 le;  t = L/R n 2  = 8/5 (0.6931) = 1.109 Ans 

 laxzfgr ÅtkZ U = 
1

2
LI02 = 

1

2
 × 80 ×

2
200

50

 
 
 

  

 

I-3. U = 
1

2
 L i2 i.e. U   i2 

 tc /kkjk mlds vf/kdre eku ds vk/ks eku ij igq¡prh gS] rc U, 1/4 gksxhA L-R ifjiFk esa] /kkjk o`f) dh lehdj.k 

bl izdkj fy[ksaxs  

  i = i0 (1 – e–t/)   

 ;gk¡ i0 = vf/kdre /kkjk dk eku  

         = le; fu;rkad = L/R  

 = 
10 henry

2 ohm
 = 5s–1  

 blfy,  i = i0/2 = i0 ( 1 – e-t / 5 ) 

 ;k 1/2 = 1 – e–t/5 ;k e–t/5 = 1/2  

 ;k –t/5 = In  

 ;k t/5 = In (2) = 0.693 

  t = (5) (0.693)s 

 ;k  t = 3.465s Ans.  



-4.  = 0(1 – e–t/) 

 e–t/ = 1 – /0  = 0.37 = e–1  
 tR/L = 1 
 L = tR 
 L = 4H. 
 

-5. v = v0 [1–e–t/] = 2 [1 – e–0.4] = 0.66 V. 
 

-6.  i = 
E

R
 (1 – e–Rt/L) and 

di

dt
 =

E

L
e 

Rt

L


 

 

-7.  = L
d

dt


 = 0 

Rt /Le
 

 
d

dt


 =– 0 R/L 

Rt /Le
 

 

8.  (a) fLop S dks yEcs le; rd pkyw djus ds ckn çsjd ls 'kwU; çfrjks/k feysxk vr% cSVjh ls çokfgr /kkjk gS  

  I = 1 2

1 2

(R R )

R R

 
 

 (b)  = 
eff

L

R


1 2

L

R R
 

 (c) I = I0e–t/ = 
1R e
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9.  = Td

dt


 = iR  

 pqfda vfrpkyd yqi ds fy;s R = 0  

 blfy;s  T = fu;r  

 BR2 + 0 = – BR2 – L  = 
22B R

L


 



-10.(a)   

  3 = 0  

  1 = 2 = 
1 2R R




 = 

100

10 20
 

(b)  

  1 =
eqR


 

  tgk¡  Req = 2 3

2 2

R R

R R
 + R1  

  2 = 3
1

2 3

R

R R



   3 = 2

1
2 3

R

R R



 

 (c)  

  1 = 0  

  2 = –3 = – 2

2 3

R

R R
 ×  

2 3
1

2 3

R R
R

R R






 



-11. tc S2 can gS rks izsjd esa /kkjk jgsxh  

  

 remains, i = 
2 R


      

  1V

R


 + 1V

2 R


 =  

2 R


  1V

3

2 
 

 


  

  fo|qr foHkkUrj (V) = 
3

2 
 = 

3


Ans.  

 vkSj L
di

d t
 =

3

2 
  

di

d t
 = 

2

3 L
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 -12. 
eq

1

L
 = 

1 2

1 1

L L
  =

1 1 2

L L L
    ;k Leq =

L

2
 

 

-13. Equivalent self inductance : 

 

A
+ –

B>
i

L di
dt  

  A BV V
L

di / dt


    ..(1) 

 Series combination  

  
A + – B

>
i

+ –
L1 L2  

  VA – L1 
di

dt
 – L2 

di

dt
 = VB   ....(2) 

 from (1) and (2)  
  L = L1 + L2 (separation is large to neglect mutual inductance) Ans. 
 

J-1. fo-ok-cy = M
t




  ;k M = 

t





fo - ok - cy
 . 

 

J-2. fo-ok-cy = M
t




.  

 

J-3. cM+s oxkZdkj ywi esa izokfgr /kkjk i ds dkj.k mlds dsUnz ij pqEcdh; {ks=k  

  0i2 2
B

L





 Therefore  = Mi = 0i2 2

L




× 2 

  M = 
2

02 2

L




 Ans.  

 

K-1. (a) 1.0J gk¡, L rFkk C esa lafpr ÅtkZ lajf{kr jgsxh ;fn R = 0. 

(b)  = 103 rads-1,  = 159 Hz  

(c) q = q0 cos t 

(i) 
T 3T

t 0, ,T, ,.....
2 2

 ij lafpr ÅtkZ fo|qr {ks=k esa gksxhA 

(ii) 
T 3T 5T

t , , ......,
4 4 4

 tgk¡ 
1

T 6.3ms 


, ij lafpr ÅtkZ pqEcdh; {ks=k ds :i esa gksxh vFkkZr~ fo|qr {ks=k esa 

'kwU; gksxh 

(d) 
T 3T 5T

t , , ,....,
8 8 8

 ij q = q0 0q
cos t

2
   (tc izsjdRo rFkk la/kkfj=k esa lafpr ÅtkZ cjkcj gSA) 
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K-2. LC ifjiFk esa dqy ÅtkZ ges'kk lajf{kr jgrh gSA 

  la/kkfj=k eas laxzfgr oS|qr ÅtkZ + izsj.k dq.Myh esa laxzfgr pqEcdh; ÅtkZ = 
2
0

2

1 Q

2 C
 

  UE + UB = 
2
0

2

Q

2C
 

 le; t = t1 ij] UB = 
1

3
 UE     UE = 

2
0

2

3 1 Q

4 2 C

 
  
 

 

  
2 2

0

2 2

1 Q 3 1 Q

2 C 4 2 C

 
   

 

 

  Q = 
3

2
Q0   Q0 cost1 = 

3

2
 Q0 

  t1 = 
6


       t1 = 

6




 = 1.05 × 10–5 = 10.5 S   

 

K-3.  = 
1 1

2 LC
, i.e. C = 

2 2

1

4 v L
 

For L = 200 µH ds fy,,  = 1200 kHz, C = 87.9 pF. 

For L = 200 µH ds fy,,  = 800 kHz, C = 197.8 pF. 

The variable capacitor should have a range of about 88 pF to 198 pF. 

la/kkfj=k ds fy, ifjorhZ /kkfjrk dh ijkl 88 pF ls 198 pF rd gSA 

 

Hkkx - II 
 

A-1. mijh v}Zo`Ùk o fupys v}Zo`Ùk esa O;kl (AB) ds vuqfn'k izsfjr /kkjk ,d nwljs dks fujLr djsxhA  

 

A-2. ywi esa çsfjr /kkjk bl çdkj gksrh gS fd ;g blds pqEcdh; ¶yDl esa ifjorZu dk fojks/k djrh gSaA 

 

A-3. ywi esa çsfjr /kkjk bl çdkj gksrh gS fd ;g blds pqEcdh; ¶yDl esa ifjorZu dk fojks/k djrh gSaA 

 

A-4. pwafd ywi esa pqEcdh; ¶yDl] 'kwU; gS vr% çsfjr /kkjk Hkh 'kwU; gSaA  

 

A-5. q = 
R


    = qR = vkjs[k dk {ks=kQy × R. 

 

B-1. ifjukfydk ls nwj tkrs gq, oy; blds ¶yDl esa ifjorZu dk fojks/k djsxhA 

 

B-2. dq.Myh B esa c<+rs gq, pqEcdh; ¶yDl dk fojks/k djus ds fy, çfrd"kZ.k gksrk gSaA 

 

B-3. iVfj;ksa R, S o pkyd P, Q ds dkj.k cus ywi esa c<+rs gq, ¶yDl dk çfrjks/k djus ds fy,  Q, P dh vksj xfr 

djsxkA  


B-4. o`Ùkkdkj ywiksa esa c<+rs gq, pqEcdh; ¶yDl dk fojks/k djus ds fy, /kkjk ?kVsxhA  
 

B-5. tc dq.Myh {ks=k esa ços'k dj jgh gS o {ks=k ls ckgj fudy jgh gS blesa pqEcdh; ¶yDl cny jgk gS ijUrq tc ;g 

{ks=k ds vUnj gS blesa pqEcdh; ¶yDl fu;r gSaA 

 

B-6. tc pqEcd oy; ls nwj tkrh gS rks oy; esa ¶yDl ?kVrk gS vr% çsfjr /kkjk bl çdkj gksxh fd ;g ?kVrs gq, ¶yDl 

dk fojks/k djs vr% oy; ,d pqEcd dh rjg O;ogkj djsxh ftldk Qyd A mÙkjh /kqzo o Qyd B nf{k.kh /kqzo gSaA  
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B-7. pwafd ;gk¡ oy; iwjh ugha ¼dVh gksus ds dkj.k½ gS] blfy, blesa /kkjk izokfgr ugha gksxhA vc] tSlk fd ;gk¡ dksbZ /kkjk 

ugha gS rks oy; ds dkj.k pqEcd ij dksbZ cy dk;Zjr ugha gksxkA pqEcd ij dsoy xq:Roh; cy gksxkA  

 vr% (A)  

 

B-8. {ks=k A vkSj B Øe'k% dkxt ds ckgj vkSj vUnj gSA 

   
 tSls gh js[kh; rkj esa /kkjk de gksrh gS]pqEcdh; +{ks=k Hkh de gksrk gS  

 B ds fy, 

   B  

 izsfjr /kkjk mRiUu djus okys pqEcdh; {ks=k esa ifjorZu ( B) , (+)z fn'kk esa gksxk  

 vr% izsfjr /kkjk vkSj izsfjr fo-ok-c- bl izdkj gksaxs fd B  esa ifjorZu dk fojks/k djuk pkfg,A  

 vr%] izsfjr fo-ok-c- – z fn'kk esa gksuk pkfg,A tks fd B esa nf{k.kkorZ /kkjk mRiUu djrk gSA  

 blh izdkj 'A' esa okekorZ /kkjk mRiUu gksxh blfy, (B).  

 

C-1. ;fn    ;k   B ;k B  rks 
d

dt


 'kwU; gSA vr% foHkokUrj 'kwU; gSaA 

 

C-2. tc ywi pqEcdh; {ks=k esa ços'k djrk gS rks blesa pqEcdh; ¶yDl rc rd ifjofrZr gksrk gS tc rd ;g 'a' nwjh r; 

ugha dj ysrkA vr% ywi esa fo-ok-cy çsfjr gksrk gS fQj blesa ¶yDl rc rd fu;r jgrk gS tc rd fd bldk 

fiNyk Hkkx pqEcdh; {ks=k esa ços'k ugha dj ysrkA bl nkSjku dksbZ fo-ok-cy çsfjr ugha gksrkA tc ;g ywi pqEcdh; 

{ks=k ls ckgj fudyrk gS blesa pqEcdh; ¶yDl de gksrk gS] vkSj ifjiFk esa iqu% fo-ok-cy çsfjr gksrk gS vr% fo-ok-cy 

ds çsfjr gksus okyk dqy le; 
2a

v
 gSaA 

 

C-3.   = B.(V )  

 = ˆ ˆ ˆ ˆ ˆ(3i 4j 5k).[1i 5j]    

  = 25 volt. 
 

C-4. pwafd 
d

dt


 nksuksa fLFkfr;ksa esa leku gS vr% çsfjr fo- ok- cy o çsfjr /kkjk Hkh nksuksa fLFkfr;ksa esa leku gksxhA  

 

C-5. MNQ esa izsfjr xfrfd; fo-ok-cy dkYifud MQ rkj esa izsfjr xfrfd; fo-ok-cy ds rqY; gksxk , 

  eMNQ = eMQ = Bv = Bv (2R)   

  [ = MQ = 2 R]   

 blfy,] oy; esa mRiUu foHkokUrj 2RBv gS o Q ij mPp foHko gSA   

 

D-1.  NM+ ij cy dk;Zjr gS D;ksafd pqEcdh; ¶yDl esa ifjorZu ds dkj.k çsfjr /kkjk NM+ dh xfr dk fojks/k djsxhA vr% 

NM+ dk Roj.k le; ds lkFk ?kVsxkA 
dP dv

F
dt dt

  = F × a bl çdkj cká cy }kjk çnÙk 'kfDr dh nj yxkrkj 

?kVsxhA  
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D-2. W = (L)F 

 = L × LB 

 = L × 
2 2L B V

R
 = 1 J 

 

D-3. ;fn IA dk ifjek.k cgqr vf/kd gS rkfd PQ ij pqEcdh; {ks=k ds dkj.k cy blds Hkkj ls vf/kd gks rks ;g Åij dh 

vksj xfr djsxh vU;Fkk ;g uhps dh vksj xfr djsxhA  

 

D-4. P = F.V = BiV = B
Bv

R

 
 
 

V, P  V2  

E-1.  


a
b   

(b–a) x

a  

 0d (bdx)
2 x

 
 

   

  = 

a

0

(b a)

b dx

2 x


 

   

  = 0 b a
n

2 b a

   
 

  
. 

 

E-2. pwafd rkj AB ds pkjksa vksj pqEcdh; {ks=k dh cy js[kk,sa o`Ùkkdkj gS] blfy, o`Ùkkdkj ywi ls ikfjr pqEcdh; ¶yDl 

'kwU; gksxk] vr% ywi esa çsfjr fo-ok-cy 'kwU; gksxkA  

 
F-1. pwafd NM+ ds ?kw.kZu ds dkj.k pqEcdh; ¶yDl esa dksbZ ifjorZu ugh gSa vr% NM+ ds nksuksa fljks ds e/; foHkokUrj 'kwU; gSA  

 

F-2.  = 

10cm

7cm

B( x)dx  

 = 

10cm
2

7cm

x
B

2

 
 
  

 

 = 
2 10

2


× (100 – 49) × 10–4  

 = 10–3 × 51 = 0.051 volt. 
 

F-3.  ;gk¡ izHkkoh yackbZ 2R gS  

  = 
1

2
B(2R)2 = 2BR2   

 

F-4.  = 

21
B L

2
R



= 

2 21
0.10 40 (5 10 )

2
1

   

.= 5 mA  
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F-5. fodYi – O;kl  dk ?kw.kZu fupys fcUnq ds lkis{k ysus ij :- 

 A ij ry ds lkis{k e = 
2B (2r)

2


 = 2Bvr   ¼pwafd 'kq) ?kw.kZu gS½  

 vkSj B ij ry ds lkis{k e = – 2Bvr  

 blfy, bu nksuksa fcUnqvksa ds e/; foHkokUrj  = 4Bvr   

 blfy, (C)   

 

G-1.EMF = 
d

–
dt


 = 

2dB r
–

dt


 = –r2

dB

dt
 or E = 

EMF

r

 
 
 

 = 
dB

r
dt

 
 
 

 

 or E  r for r  R. 

 E   
1

r
 for r > R.  

 

G-2. ;fn NM+ PQ ds lkFk ifjiFk Q C P iw.kZ fd;k tk;s rks çsfjr /kkjk dh fn'kk Q ls C gksdj P dh vksj gksxhA vr% P 

dh vis{kk Q mPp foHko ij gSA  
 

G-3. a = 
qE

m
=

1 eR dB

2 m dt
 cka;h vksj 

 

G-4. tSls&tSls {ks=k ifjofrZr gksxk] oy; esa /kkjk izsfjr gksxhA  

  fldqM+rk gS   fldqM+rk gS 

 

G-5. pwafd ufydk cgqr yEch gS ,oa çsfjr /kkjk ds dkj.k pqEcdh; cy fujUrj bldh xfr ds foijhr yxrk gSA vr% ;g 

fu;r pky çkIr dj ysxhA 

 

H-1. L = 
2 2

0N r 
 

 rkj dh yEckbZ   = N 2r = vpj (= C, ekuk)  

  L = 0 

2
C

2 r

 
 

 

2r
    L  

1
 

  blfy, LoizsjdRo 2L gksxk  

 

H-2. L = 0n2r2 
 A = r2 

 n = 
N

    L = 
2

0

N
A  

 fn;s x, eku j[kus ij] ;g ns[k ldrs gSa fd ;g ifjukfydk la[;k - 4 ds fy, vf/kdre gksxkA  

 

-1. L1 1di

dt
 = 2

2

di
L

dt
 

 or L1di1 = L2di2 or L1i1 = L2i2 

  1

2

i

i
 = 2

1

L

L
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-2. i = i0

t

e




 
 
 
 

  or t = 
2

10
ln

9

 
 
 

. 

 

-3. çkjEHk esa çsjd vuUr çfrjks/k mRiUu djsxk vr%  /kkjk i1 , 1A gksxhA vUr esa LFkk;h voLFkk esa çsjd 'kwU; çfrjks/k nsxk 

,oa cSVjh ls /kkjk i2, 1.25 A gksxhA 

 

-4. R = v/ 

  = L/R = 1 ms. 
 

-5. dkj.k ¼{ks=k esa deh½ dk fojks/k djus ds fy, /kkjk c<+rh gSA  



-6. Leff = 2H 

 izsjd dq.Myh esa laxzfgr ÅtkZ =
1

2
 L2 

  = 1/2 × (2) × (1)2 = 1J. 

 izfrjks/k es {kf;r ÅtkZ = 2RT = 12 × 10 × 10 = 100 J 

 vr% vHkh"V vuqikr  
1

100
. 

 

-7. I = I1 + I2 

 I1 = E/R 

 L 
d

dt


 = E.  I2 = 

Et

L
 

 I = E/R + 
Et

L
 

 I = 12A. 



-8. E =
1

2
 L2 E = 

1

2
L

2

2

V

R
 

 = 1/2 × 5 × 10–3 × (1)2 = 2.5 mJ. 
 

-9. U = 
1

2
LI2 

 P = I2R 

 ;k 
2U L

P R
  = . 

 

J-1. fo ok c = 
d

M
dt


  25 × 10–3 = M × 15 

 ;k  M = 5/3 × 10–3 H  

   = M = 5/3 × 10–3 × 3.6 = 6.00 mWb. 
 

J-2.  = M ×   

 

d b

d

B.ds






 = M 

 M = 0a b d
n

2 d

 


   vr% M  a. 
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J-3. Mmax = 1 2L L  = 100 400 mH = 200 mH. 

 

J-4. D;ksafd rkj ds dkj.k oy; esa ¶yDl 'kwU; gksxk vr% vU;ksU; çsj.k 'kwU; gksxkA 
 

K-1. f = 
eff eff

1 1

2 L c 
 = 

1

2 3L 3C 
 = 

1

6 LC
 . 

 
K-2. Ceq = 3C 
 Qeq = 3Q 

 E = 
1

2

2
eq

eq

Q

C
 = 

23Q

2C
. 

K-3. tc dqath K1 [kqyk gS vkSj K2 cUn gS] ;g L–C ifjiFk gksxk] blfy, ÅtkZ laj{k.k yxkus ij :  

 
2
0Q

2C
 = 

1

2
 Li2 ; Q0 = CeqV = 1 2

1 2

C C

C C
· V = (20 ×10–6) 

 
–6 2

6

(20 10 )

2 2 10



 
 = 

1

2
 (0.2 × 10–3) i2   i = 1 A 

 

Hkkx - III 
1. tc nksuksa S1 rFkk S2 ;k rks [kqyh ;k cUn gS] ad ls tkus okyh /kkjk 'kwU; gksxhA tc S1 cUn gS] rks /kkjk 2 × 10–7 A, 

a ls d dh vksj izokfgr gksrh gSA tc S2 cUn gS] rks /kkjk 2 × 10–7 A, d dh a dh vksj izokfgr gksrh gSA 

 

2. (A) /kkjkokgh rkj ds dkj.k ywi esa pqEcdh; {ks=k ist ds ry ds vUnj gksxkA vr% /kkjk c<+us ls lEcfU/kr ¶yDl Hkh 

c<+sxkA vr% /kkjk bl izdkj izsfjr gksxh fd ;g ywi ds ¶yDl dks ?kVk;s vr% ywi esa izsfjr /kkjk okekorZ gksxhA ywi ds 

ck;sa rjQ /kkjk Å/okZ/kj uhps dh rjQ gksxh vr% rkj }kjk izfrdf"kZr gksxk ywi ds nka;s rjQ /kkjk Åij dh rjQ 

gksxh vr% rkj }kjk vkdf"kZr gksxk pwafd ywi dk cka;k Hkkx rkj ds ikl gSA vr% izfrd"khZ cy T;knk izHkkoh gksxkA vr% 

rkj ywi dks izfrdf"kZr djsxkA  

 (B) (A) dk O;qRØe gksxkA 

 (C)  tc ywi rkj ls nwj tkrk gSA rks pqEcdh; ¶yDl ?kVrk gSA vr% bl fLFkfr esa fodYi (B) ds leku gksxkA 

 (D) tc ywi rkj dh rjQ xfr djsxk rks ¶yDl c<+sxk vr% bl fLFkfr esa fodYi (A) ds leku gksxkA  

 tc /kkjk ifjofrZr gksrh gS rks ywi ij dksbZ cy vk?kw.kZ dk;Z ugha djrk gSA  

 

EXERCISE-2 

Hkkx-I  
1. tc dqath S dks cUn fd;k tkrk gS] rks Q ls ikfjr pqEcdh; {ks=k nk;sa ls ck;ha vksj dh fn'kk esa c<+rk gSA vr% ysUt 

fu;ekuqlkj Q esa izsfjr /kkjk  Q1 ,slh fn'kk esa cgsxh] ftlls Q2 ds dkj.k pqEcdh; cy js[kk,sa Q ls ck;sa ls nk;ha 

vksj tk,A ;g rHkh laHko gS] tc Q1 E ds vuqlkj okekorZ fn'kk esa izokfgr gksA dqath [kksyus ij izØe myV gksrk gS  

vFkkZr~  Q2 E ds vuqlkj nf{k.kkorZ fn'kk esa cgrh gSA  

 

2. 'kfDr P =
2e

R
  

 ;gk¡ e = izsfjr fo-ok-cy  = – 
d

dt

 
 
 

 tgk¡  = NBA 

  e = – NA 
dB

dt
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 also R  
2

1

r
 

 tgk¡ R = izfrjks/k, r = f=kT;k ,  = yackbZ  

  P  
2 2N r

  1

2

P

P
 = 1 

 

3. A = 
2

20
2 2 3 / 2

i R
. r

2 (R x )

 


 
 

 EA = – 
d

dt


 = 0i

2

 
 R2 r2 (–3/2) (R2 + x2)–5/2 . 2x (v) 

 EA vf/kdre gS tc AdE

dx
 = 0  

   
d

dx 2 2 5/ 2

x

(R x )
 = 0 

 ;k (R2 + x2)5/2  – 
5x

2
 (R2 + x2)3/2 2x = 0 

 ;k, R2 + x2 – 5 x2  = 0 

 ;k, x = 
R

2
   Ans. 

 

4. E = 
d

dt


 = 

Bd(b )

dt
 

 = Bbv = B × 2 × 10–2 × 20  = 0.40 B 

 t = 
21 10

20


= 5 × 10–4 sec = 500  sec 

 t = 
26 10

20


= 3 × 10–3 sec = 3000  sec 

 Ans. (A) 
 

5. e = 
BdA

dt
 

 = 2Bd
( r )

dt
 = 

dr
B2 r

dt
  

 

6.  

A = 1/2 × 6 × 4 – 1/2× 2 vt tan 37º × vt  

  = B A 

  e = 
–d

dt


=+ Bv2 

3

4
 × 2t = iR'  

  i  t 

  pt2

  P t2   ¼ijoy;dkj ifjorZu½    
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7. 
2B r

2


10 

i

2
 + 10 i  

 
2(50) (20) (0.1)

2
 = 

30 i

2
, i = 

1

3
 A 

 

8.  

 Hkwe/; dks pqEcdh; {ks=k B ds yEcor~ Re f=kT;k o  dks.kh; pky ls ?kwerh gqbZ pkyd oy; ds :i esa ns[k ldrs gSaA  

 blds dsUnz o ifjf/k ds lkis{k foHkokUrj = 
2
eB R

2


 

 /kzqo ij foHko = i`Foh dh v{k ij foHko i.e. O fcUnq ij foHko  

 Veqvator – Vpole = 
2

eB R

2


    

 

9. 
d

E.d –
dt


  E × 2R = R2

dB

dt
 

 E = 
R

8t
2
  = R8 

 (qE)R = (µmg) R 

  = 
8qR

mg
 

 

10. Ed   , E = 
r

2

dB

dt
,  E cos = 

r cos

2


 B0 = 

h

2
 B0   

 VQ – VP = 0

h
B

2

 
 
 

2= B0  2 2R –  

 

11. ekuk pdrh ds dsUnz ls x nwjh ij fcUnq P ij dksbZ eqDr bysDVªkWu gSA 

 eqDr bysDVªkWu ij yxus okyk pqEcdh; cy = evB = exB (ck;ha vksj)      

 bysDVªkWu ij yxus okyk vidsUnzh; cy = m2x. (nka;h vksj) 

 P ij dqy cy 'kwU; gksus ds fy, 

   
 i.e.,  ex B = m2x 

 ;k  = 
eB

m
 

 eqDr bysDVªkWuksa dk f=kT;h; çokg ugha gksxk] vr% dksbZ fo-ok-cy mRiUu ugha gksxkA   

 Ans. 
eB

m
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12. (B)    

  VA – VB = RI + L
d

dt


   dks iz;ksx djus ij  

  140 = 5R + 10 L 
  60 = 5R – 10 L 

  L = 4H.   Ans.  
 

13. çsjdRo esa ÅtkZ o`f) dh nj = 
dU

dt
  =  

d

dt

21
Li

2

 
 
 

= Li
di

dt
   

 çsjdRo esa le; t ij /kkjk : 

     

  i = i0

t

(1 e )

     rFkk  

di

dt
= 0i



t

e


  

  
dU

dt
 = 

2
0Li



t

e



t

(1 e )

   

  
dU

dt
 = 0    t = 0 vkSj t =   ij   

 blfy, E dks xzkQ ls vPNh rjg çnf'kZr fd;k tk ldrk gS :   

 

14. Vab = L 
d

R
dt


   

 8 = L × 1 + 2 × R 
 4 = – L × 1 + 2 × R 

 lehdj.k gy djus ij izkIr gksxk 

 we get R = 3 
  L = 2H. 
 

15. tc fLop S ,d yEcs le; ls (2) ij gS] rc izsj.k esa lafpr ÅtkZ gksxh : 

     

 UB = 
1

2
 Li02 = 

1

2
.L. 

2

2

E

R

 
 
 

 = 
2

2
2

L.E.

2R
   

 ;g lEiw.kZ ÅtkZ R1 izfrjks/k dks izsjd ls tksM+us ij Å"ek ÅtkZ ds :i esa {k; gks tk,xh] tc dksbZ lzksr ifjiFk esa 

ugha gSA   

    

 Hence (A).   
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16. 
 

L L 

 

M = 
1 2

k L L L  

 = LI + LI + 2mI = 4 LI = LeqI 

Leq = 4L 

 

17. 

 - - 

+ + 

Fm=evB 

v 

 

Hkkx - II 

 

1.   d = – 2Ndr dB
r .

a dt
  

 ;gk¡  
dB

dt
 = Bo   cos t  d  = – 

N

a
 r2  . Bo  cos t dr  

  = d   = oB Ncos t

a

 
     = – oB Ncos t

a

 
 

a
3

o

r

3

 
 
  

  

   = – 
2

oB Ncos t.a

3

 
    vk;ke  = 

1

3
   a2 N  Bo   

 x = 3 Ans.   
  

2. fdlh le; NM+ dk osx v gS ¼ekuk½ rc rqY; ifjiFk vkSj Lora=k oLrq fp=k (F.B.D.) (A) vkSj (B) esa Øe'k% fn[kk;k 

x;k gS  

       
    Figure (A)       Figure (B) 

 U;wVu dh xfr dk nwljk fu;e ykxw djus ij   

  
mdv

dt
 = – (mg + Bil)   .......(1) 

  tgk¡ i = 
B v

R
    .......(2) 

  lehdj.k (1) o (2) ls  
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mdv

dt
 = – 

2 2B v
mg

k

 
  

 

 

 mfpr lhekvksa esa lekdfyr djus ij 

0

2 2

u

m dv

B v
mg

R


  = 

t

0

dt    

  t = 
2 2

m R

B
 n 

2 2B u
mg

R
mg


  Ans. 

 Put values t = 
n10

90
  x = 90 

 

3. lhekUr osx ds fy,, 

 Mg = LB 

 ;gk¡  = 
eqR


 = 0

eq

BV L

R
  

 Mg = 
2 2

0

1 2 1 2

B L V

R R /R R
 

 V0 = Mg. 1 2

1 2

R R

R R
 

2 2

1

B L
    ............(i) 

 fn;k x;k gS  

 I12 R1 = 0.76  ......(ii) 

 & I22 R2
2 = 1.2  ......(iiii) 

 tgk¡  I1 = 
1R


 and 2

2R


    

 lehdj.k (i), (ii) rFkk (iii) dks gy djsa    

 method II (Better sol.) 

 xq:Rokd"kZ.k cy dh 'kfDr = P1 + P2  

 mg VT = 0.76 + 1.20 

 vr%, VT = 1 m/s 

  = BVT = 0.6 volt P1 = 
2

1R


  

  R1 = 
2

1P


 = 

2(0.6)

0.76
 

 R1 = 
36

76
    

blh izdkj R2 = 
0.36

1.20
 = 

3

10
    

 1

2

R 30

R 19
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4. F – B = ma 

 
Bv d

F c Bv B ma
R dt

 
   
 

   

 F – 
Bv

R
 × B = ma + C2 B2a 

 F – 
2 2B

v
R

 = (m + C2 B2) 
dv

dt
 

 

v

2 2

0

dv

B
F v

R


  = 

t

2 2

0

1
dt

(m C B )  . 

 v = 

2 2

2 2

B t

R(m B C)

2 2

FR
1 e

B

 
 

  

 
 
 

 
 

,  

 Put values v = 
425 10 tv 5(1 e )      

 

5. ( ) ewy cyk sa dk cyk?kw.kZ  = ifj.kkeh cy dk cyk?kw.kZ 

   0 0

2

 


 

xdx

x
  = F0 x  = 0 0

2

 


  n  

b

a

 
 
 

 x  

  x  = 
b a

n(b / a)


 

   x  = 
2a

n3
 

  x = 3 
    

6. EMF = 
d

–
dt


 = (B2 –B1)v 

 EMF = v 0 0µ i µ i
–

2 a 2 (a )

 
 

   
 = 

2i v

2 a(a )



 
.  

 Put values x = 12 
 

7. ¶yDl  =  = 
2a

A B B
2

 
     

 

 

  = – 
2a

2
 

2t
B

2

 
  
 

  

 e = – 
d

dt


 = 

2a B t

2


 (–1)n 

 Put values 
 x = 4 
 

8. q = dt  

 q = 
1 d

dt
R dt


  q = 

R


  

 q = 0a b a
n

2 R b a

  

 
 

 Put values x = 3 
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9.  

x

v

 

  = 
d

dt


 = A

dB

dt
 + B

dA

dt
 = (x)

dB

dt
+ B(V) 

 i = 3/2 
dB

dt
t2 = 12 mV. 

 

10. i = i0 [1 – e–tR/] 

 tc t = 0.1 n 2 ij S1 o S2 pkyw fd;s tkrs gS 

 i =  
100

10

10 0.1 n2
–

11– e

 
 
  

 

 i = 10 
1

1–
2

 
 
 

 = 5A. 

 tc t = 0.2n2 – 0.1n2 ij S2 dks [kksyk tkrk gS  

 i = 
100

50

50 0.1
– n2

11– e

 
 
  

  + 

50 0.1 n 2

15e

 

 

 i = 2 × 
1 5

1–
32 32

 
 

 
 

 i = 
31 5 67

2 A
32 32 32

    

  

11. t  0. ds fy, ifjiFk dh lehdj.k fuEu :i esa fy[kh tk,xh 

  
L di

Ri
dt

  


 

 t = 0 ij iszjdRo esa ifjorZu ds Bhd i'pkr  

 i
R


  , gS vr% izsjdRo ls ¶yDl ifjorZu vifjofrZr jgrk gSA mi;ZqDr lehdj.k dk gy  

  i = A + Be–t/C 

 :i esa izkIr djsxsA  C = 
L

R
, B =  – 1, A = 

R


 izfrLFkkfir djus ij  

 vr%  i = 
R


 (1 + ( – 1) e–Rt/L). 

 

12.  EMF fo0 ok0 cy = 
d

–
dt


 = 

2
2

0a Icos2 t

2b R

    
  
 

. 

 

13. i = 
EMF

R
 = 

d
–

Rdt


 = 

d Bds
–

Rdt


 = 0 ab

2 R




 n

4

3
   

 F = B d  = 
2
0

2

ab

12 R

 


n 

4

3
. 
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14. f2 = 0n1I1 × A2N2  

 M = 2

1




 = 0 1 2 2

1

N N A
 = 

7 4

2

4 10 4000 2000 4 10

200 10

 



    


 = 6.4  × 10–4 H 

 

15. 900F la/kkfj=k esa laxzfgr ÅtkZ  

  V1 = 1/2 × 900 × 10–6 × (100)2 = 4.5 J 

 100F la/kkfj=k eas laxzfgr vafre ÅtkZ  

  V2 = 1/2 × 100 × 10–6 × (300)2 = 4.5 J 

 900F la/kkfj=k dh leLr ÅtkZ 100F la/kkfj=k dks LFkkarfjr gks xbZ gS ;g 900F la/kkfj[k easa laxzfgr oS|qr mtkZ 

igys izsjdRo esa pqEcdh; mtkZ ds :i esa laxzfgr gksrh gS o iqu% oS|qr mtkZ esa ifjorZu gksrk gSA S2 o S1 ds mi;qDr 

iz;ksx ls LC ifjiFk esa oS|qr ls pqEcdh; mtkZ o foijhr Øe eas :ikarj.k T/4 le; es gksrk gS tgka T = 2 LC  

oS|qr nksyu dk vkorZdky gS vr%  

  T1 = 2 –610 900 10   = 0.6s vksj T2 = 2 –610 100 10   = 0.2s 

vr% daqft S2 dks 0.6/4 = 0.15s ds fy, cUn fd;k tkrk gS bl nkSjku 900 F la/kkfj=k iw.kZ fujkosf'kr gks tkrk gS 

izsjdRo esa /kkjk iw.kZr% LFkkfir gks tkrk gS vc S2 [kksyh tkrh gS mlh le; daqth S1 cUn dj nh tkrh gS  

t = 0.2/4 = 0.05 s ds fy, ftl nkSjku izsjdRo esa /kkjk ywIr gks tkrh gS o 100F la/kkfj=k iw.kZr% vkosf'kr gks tkrh 

gSA bl le; i'pkr daqft S1 Hkh [kksy nh tkrh gS 100 F dk la/kkfj=k vc 300 V ij vkosf'kr fd;k tkrk gSA  

 vr%  t1 = 0.15s vksj t2 = 0.05 s 

 

16. C = L = 1 sec. 
 qC = (1 –e–t), iL = (1–e–t) 

  Ui = Uf    
1

2
 Li2 + 

1

2

2q

C
=

1

2
 Lim2  

  1 (1–e–1)2 + 1 (1–e–1)2 = im2  im = 2 1
1–

e

 
 
 

 A 

 
1

2

2
mq

c
  = 

1

2
 Lim2   qm = 2 1

1–
e

 
 
 

 Coul. 

 q = qm cos (t + )    (1–e–1) = 2  (1–e–1) cos    = 
4


 

 Hence q = 2   (1–e–1) cos t
4

 
 

 
 

 2  (1–e–1) cos t
4

 
 

 
 = 0.89 cos t

4

 
 

 
Ans. 

 

Hkkx - III 
1. pqEcdh; {ks=k dk;Z ugh dj ldrkA 

 

2. cká dkjd }kjk dk;Z fd;s tkus dh nj gS %  

  
dw

dt
 = 

B L.dx

dt


 = BLv vkSj Å"eh; ÅtkZ tks izfrjks/k esa {k; gqbZ gS = e = (BvL) 

 nksuksa cjkcj gS blfy, (A)    

 vxj yxk;k x;k cy nqxuk fd;k tk, rc NM+ ij ,d ifj.kkeh cy o Roj.k yxsxkA ifj.kke Lo:i osx c<+rk gS] 

blfy, (B)  

 pw¡fd ;  =
e

R
     

 ‘R’, dks nqxuk djus ij] /kkjk vkSj vko';d 'kfDr vk/kh jgh tk,xhA   

 Since, P = BLv    Hence (D).   
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3. oy; esa fo-ok-cy çsfjr gksxk ;fn ¶yDl esa ifjorZu gks tks fd blds O;kl ds iwfjr% ?kw.kZu ls ;k fo:i.k ls gks 

ldrk gSaA blfy, , P = BLv    

 blfy, (D).  

 

4. e =
d

dt


 ,   e = 

dBAsin t

dt


  = –BAw cost. 

 

5. (A) i = 
Bv

r
  (a to b)  (B) mg – 

2 2B v

r
 = m 

dv

dt
  accn = 

dv

dt
 = g – 

2 2B v

mr
 

 mg – Bi = mB (Bv )

r
, vm =

2 2

mgr

B
  

 (C) 

v

2 2

0

dv

B v
g –

mr

  = 

t

0

dt     v = vm  m

–gt

v
1– e
 
 
 
 

 

 (D) 
ds

dt
 = v  

s

0

ds  = 

t

m

0

v m

–gt

v
1– e
 
 
 
 

 dt 

 s = vmt – 
2
mv

g
m

–gt

v
1– e
 
 
 
 

  

 (g) izfr lsd.M mRiUu Å"ek = i2 r = 
2 2 2

m
2

B v

r

 
  
 

r  = mgvm 

 

6. vfrpkyd ik'k ls pq- cy js[kk, ikjxfer  

 ugh gksrh vr%  = 0 

  d/dt = 0 

 ;k  = fu;rkad  

 

7. çsfjr fo-ck-cy = –L
di

dt
 0, cph gqbZ jkf'k;k¡ 'kwU; gS 

8. U = 
1

2
LI2 

 
dU

dt
 = L 

d

dt


= RI02 (1 – e–t/)e–t/   

 
dU

dt
 vf/kdre gS tc  e-t/ =

1

2
 or ;k 

max

dU

dt

 
 
 

 = 
2E

4R
 = 1 W.  

 therefore the current at that instant is 
E

2R
 = 1A 
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9. pqEcdh; cy js[kk,a mÙkjh /kzqo ls ckgj fudyrh gSa o pqEcd ds nf{k.kh /kzqo ds vUnj tkrh gSaA tc mÙkjh /kqzo oy; 

ds lkeus gksrk gS rFkk pqEcdh bldh vksj xfr djrh gS rks oy; esa ¶yDl c<+rk gS ,oa oy; esa okekorZ fn'kk esa 

/kkjk çsfjr gksrh gSA blh çdkj tc nf{k.kh /kzqo oy; ds lkeus gksrk gS ,oa pqEcd blls nwj tkrh gSa rks oy; esa 

nf{k.kkorZ fn'kk esa /kkjk izsfjr gksrh gS  

 

10. Since P2 = P2 or i1v1 = i2v2    & 

1
1

1

2 2
2

di
L

vdt
di v

L
dt

   

or 1

2

v

v
 = 4  &  1

2

i 1

i 4


2
2

1
1

1
L

w 2 4
1w

L
2

 

2
2

2
1

I

I

. 

 

Hkkx - IV  

1. 
dB

dt
 = 2T/s 

 E = – 
AdB

dt
 = – 800 × 10–4 m2 × 2 = – 0.16 V 

 i = 
0.16

1 
 = 0.16 A, nf{k.kkorZ  

 

2. t = 2 s ij & B = 4T;  
dB

dt
 = 2T/s 

 A = 20 × 30 cm2 

 = 600 × 10–4 m2; 
dA

dt
 = –(5 × 20) cm2/s 

 =  – 100 × 10–4 m2/s 

  E = – 
d

dt


 = – 

d(BA)

dt

 
 
 

 = – 
BdA AdB

dt dt

 
 

 
 

  = – [4×(–100 × 10–4) + 600 × 10–4 × 2] = – [–0.04 + 0.120] = – 0.08 v 

 fodYi  

   = BA = 2t x 0.2 (0.4 – vt) 

     = 0.16t – 0.4 vt2 

  E = – 
d

dt


 = 0.8 vt – 0.16 

  t = 2s ij 

  E = – 0.08 V 
 

3. t = 2s ij rkj dh yEckbZ = (2 × 30 cm) + 20 cm = 0.8 m 

 rkj dk izfrjks/k  = 0.8  

 NM+ ls izokfgr /kkjk = 
0.08

0.8
 = 

1

10
A 

 rkj ij cy  = il B = 1/10 × (0.2) × 4 = 0.08 N 

 NM+ ij leku cy foijhr fn'kk esa ifj.kkeh cy 'kwU; djus ds fy, yxkrs gSaA   

 

4. fljks ds e/; izsjdRo o foHkokUrj le; ds lkFk ifjofrZr ugh gksxsa  

 

5. NM izosf'kr djkus ds i'pkr Hkh ifjiFk esa /kkjk le; ds lkFk c<sxh tc rd fd LFkk;h voLFkk izkIr u gks tk,A  
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6. LFkk;h voLFkk esa izsjdRo 'kwU; izfrjks/k nsrk gS vr%  = /R. 

 

EXERCISE-3 

Hkkx - I 
 
           

1. As the magnetic field is greater, the critical temperature is lower and as B2 is larger than B1. Graph ‘A’ is 
correct. 

   

2. For B = 0  TC = 100 k 
  B = 7.5 T TC = 75 k 
 

    

3. o`Ùkkdkj oy; }kjk ¶yDl  

   = (0 ni) r2  

   = 20 r
L


  0 cos 300 t 

  i = 
d

Rdt


 

  i = 
2

0 0r

RL

  
 . sin 300 t × 300  

 =  0 0 sin 300 t 
2r .300

RL

 
 
  

 

 M  =  . r2      

 = 0 0 sin 300 t
2 4r .300

RL

 
 
  

  (2 = 10 ysa)  

 = 
410 10 300

100 10

 


 

 N = 6   Ans.     

 

4. izsfjr fo|qr {ks=k vkSj pqEcdh; {ks=k ds fy;s lgh gS  
 

5. B = 
2

0
2 2 3/ 2

iR

2(R X )




 

 B = 
2

0
2 2 3/ 2

iR

2(R 3R )




 = 

2
0

2 3/ 2

iR

2(4R )


 = 

2
0 0

3

iR i

16R2.2 .R

 
   

  = NBA cos45° 

 = 20i 1
2 a

16R 2


 

  
2

0ia

8 2R


   

 M = 
i


 

 
2

0
7/ 2

a
M

2 R


  = 

2
0

P/ 2

a

2 R


    

  P = 7 
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6.  

 ()loop = 0 lHkh fLFkfr;ksa ds fy, 

 vr% izsfjr fo|qr okgd cy = 0 

  

7. E.dl  = – A 
dB

dt
 

 E. 2R= –R2B 

 E = 
BR

2


 

Alternat 

 E2R = 
d

dt

 
 = – R2 

dB

dt
 

 E = 
R dB BR

2 dt 2

 
  

 

8. pqEcdh; f}/kzqo vk?kw.kZ  M  =  J  

  M=  J--------(i) 

  
J dB R

Q . R.
t dt 2


 


 

  2QB
J R

2
    

 vr%  
2QBR

M
2


    

Alternet  
B

x

Y


Q
E(ind)

   

M Q

L 2m
  

   M = 2Q
R

2





 = 

2Q R

2


*  

  izsfjr fo|qr {ks=k ds foijhr gSA vr% vkos'k eafnr gksxkA  

   = – t 

   =  – 
QB

t
2m
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(at  =  QE/m),  = 
QE

mR
 = 

Q BR
x

R 2m
= 

QB

2m
) 

  Mf   = 
2Q 'R

2


  =  Q

2QB R

2m 2

 
 
 

      

  m = Mf    – Mi  =  
2 2 2 2Q R Q BR Q R

2 4m 2

 
   = 

2BQR

2
  

9. vU;ksU; izsj.k dk xq.kkad (M) = 


 00  

 emf = 








 000 10

dt

dI
M


volts 

 ySal ds fu;ekuqlkj ywi nwj dh rjQ foLFkkfir gksxk vr% izfrd'khZ cy gksuk pkfg;sA 

 

10. 

 5v 

12 

4 2 

1 3 

 

12

5
imin   t = 0+ ij   

12

85
imax


  t =  ij   

8
512

1285

i

i

min

max 



  

11. izos'k djrs le; i.e.  x < L 

 

 

i =
r

vB  vB 

i 

 

 

i 

f 

 

 F = iB = 
mR

vB 22
 

 a2
m

f
 = 

mR

vB 22
 = Kv = 

dx

vdv
  

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


Electromagnetic Induction 
 

 

 

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 
ADVEI - 31 

Toll Free :  1800 258 5555  | CIN: U80302RJ2007PLC024029 
 

 
x

0

v

v

dxKdv
0

   v = v0 – kx 

 f = x)kxV(
R

B
0

22




 

 i =
R

B
)kxv( 0


 = i0 – x 

 3 L > x > L ds fy;s f = 0 i = 0 v = fu;r 

 4L > × > 3 L 

 

 

i =
r

vB  

vB R 

 

 

f 

   

 f = iB = 
R

vB 22
 

 a = v
mR

B 22
 = kv = 

dx

vdv
  

 v = kx'v 0   

 f = x'.'   

 i =  x'i'0   

 

 f 

o 
L 3L 4L 

  

 I 

L 3 L 4 L 

   
 v 

3L 4L L 

 
 

12*.  = BS cos  = BS cos t  

 
d

e BS sin t
dt


     

 1tsin.max
dt

d



    

2
t


  

 (ifj.kkeh fo|qr okgd cy) e = 2BA sin t – BA  sin t 
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13. cgqr vf/kd le; i'pkRk~ R ls xqtjus okyh /kkjk = I = 
V

R
 

 RkFkk LI1 = L2I2 

 
1I

I

2

2 1

L

L
   

 
I

I 2
1

1 2

L

L L



 

I
I 1 1

2

1 2 1 2

L L V

L L L L R

 
   

  
 

 (B) t = 0  I = 0 

 

14*. 

 
 

R L R 2L 

V V 

i1 i2 
  

i (chp okys rkj esa /kkjk) = i1 – i2  

= 
Rt Rt

L 2L
V V

1 e 1 e
R R

    
     

   
 

= 
Rt Rt

2L L
V

e e
R

  
 

 
 

imax ds fy, : 
d

( i) 0
dt

   

 
Rt Rt

L 2L
V R R

e e 0
R L 2L

  
   
 

  
Rt Rt

L 2L
1

e e
2

 

  

 

Rt

2L
1

e
2



     & t = 
2L

n2
R

  

  rFkk imax = 
V

4R
 

 

15. 

 

y 

O 

B 

y = x2  

x 

L 

V0 

dy 

V0 

B 

 

Rkkj dh dh yEckbZ ds fljks ij xfrd emf Kkr djus ds fy, ekuk xfrd rkj bl izdkj gS fd 


,v,B  ,d nwljs ds 

yEco~r gSA 

 d = Bv0 dyV
L

y
1B 00
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 emf in loop = = 
L

0

de  

  = dyV
L

y
1B 0

L

0

0 
























 

  = 

L

0

1
00

L

0

00
1

y

L

VB
dyVB


















  

 = B0V0 L + 


















0

1

L

L

VB 1
00  

 = B0V0L + 











1

1
1LVB 00  

 NM esa mRié emf dk eku fn;s x, ds fy, L ds fuEu izdkj lekuqikrh gSA 

  = 0 ;  = 2B0V0L 

  = 2;  = B0V0L 









3

1
1  = 

3

4
 B0V0L 

 1, 2, 4 yEckbZ ds rkj dh ds vuqfn'k iz{ksi yEckbZ  gSA blfy, mÙkj vifjofrZr jgsxkA 

 vr% mÙkj 1, 2, 4 

 Correct option – 1, 2, 4 

 

16.  =   12 10110Bv.Bv 


 


1  × 10–2 × 10–3 = Bvl. 

  = 10–3 volt 

 i = 















 
L

Rt

e1
R

 = )e1(
1

10 1
3




  

 i = 10–3 (1– 0.37) 

 I = 0.63 mA 

Hkkx - II  

1.  

/kkjk   = 
vB

R / 2 R
 = 

2vB

3R
    

 1 = I2 = 
vB

3R
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2. LC nksyu esa ÅtkZ C ls L rFkk L ls C esa Øekxr :i ls LFkkukUrfjr gksrh jgrh gS 

 L esa vf/kdre ÅtkZ = 
1

2
L2max 

 C esa vf/kdre ÅtkZ = 
2
maxq

2C
 gS 

 leku ÅtkZ gksxh tc 

  
1

2
L2 = 

1

2

1

2
 L2max  =

1

2
max  = max sint = 

1

2
max 

  t = 
4


  

 ;k 
2

T


t =

4


   ;k   t = 

T

8
 

  t = 
1

2 LC
8

  = LC
4


  Ans. 

 

3. Eind = B × v ×   
 = 5.0 × 10–5 × 1.50 × 2 

 = 10.0 × 10–5 × 1.5  

 = 15 × 10–5 vot. 

 = 0.15 mv 

 

4.  

 ind = Bv 

     = 0.3 × 10–4 × 5 × 20 

     = 3 × 10–3 v 

     = 3 mv.   

 

5.    

 

6. e = 

3

2

( x)Bdx  = B 
2 2[(3 ) (2 ) ]

2


    

  = 
25B

2


  

 Ans. (4)    
 

7. 
2 2

0
3/ 2

2 2

(2)(20 10 )

2 (0.2) (0.15)

 

 
 

 ×  (0.3×10–2) 2 

 gy djus ij  
 =  9.216 × 10–11 

 9.2 × 10–11 weber 
 Ans (1) 
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8. q = CV  (1– et/) 

 ij t = 2  

 q = CV (1– e–2)   
 Ans (3) 
 

9. dqath dks foLFkkfir djus ij ;g L–R {k; ifjiFk dh rjg dk;Z djsxk  

  
 fdjpkWQ dk fu;e ykxw djus ij  

 R LV V 0   

 R LV V    

 vr%  R

L

V
1

V
   

 

10. t = 0 ij /kkjk 0 = 0E

R
 

 ifjiFk esa /kkjk gzkl ds fy;s  I  = I0 

tR

Le
 

 I = 
tR

0 L
E

e
R

    = 0.67 mA 

 

11.

  

 

 fdlh le; 't' ij KVL ds }kjk  

 
q di
– iR –L 0

C dt
  

 
dq

i –
dt

       
2

2

q dq Ld q
R 0

C dt dt
    

 
2

2

d q R dq q
0

L dt LCdt
    

 voeafnr vkoZrh nksyu ds fy, vk;ke fuEu izdkj fn;k tkrk gSA  

 

dt
–

2m
0A A e , f}vodfyr O;kid lehdj.k ds fy, 

2

2

d x b dx k
x 0

m dt mdt
    

  

Rt
–

(t) 2L
max 0Q Q e      

Rt
–

2 2 L
max 0Q Q e   

 de LoizsjdRo ds fy, voeanu rsth ls gksxsaA    
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12. Q Area under i t graph
r


    i–t xzkQ dk {kS=kQy 

 = 5.10
2

1

100



    = 2.5 × 100 = 250 

 

13. 

 

i 

iind 

 

 iind  
di d

dt dt
    ( t e–t) 

 = –( e–t + t e–t(–)) 

 = –e–t(1 – t) 

 Check value at t = 0 

 

14. E = BV = 1 × 10–2 × 5 × 10–2 = 5 × 10–4 Volt    

 Req = 
3

4
 + 1.7 = 1.33 + 1.7 = 3.03     

 I = 
03.3

105 4
 166 A 

 
15. I = I0t – I0t2  

  = BA 

  = 0nIA 

 VR = 
dt

d
–


 = –0nAI0 (1 – 2t)  

 VR = 0 at   t = 
2

1
  

rFkk R =  
sèk dk i zfrjkyqi

RV
 

 

 

e 

1/2 t 
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17.   = 
T

2
 = 

5


 

  tc t = 
2


 

   U;wure gksxk  

  e vf/kdre gksxk 

  t = sec5.2

5

2 




 

 tc t = 

   vf/kdre gksxk  

  e U;wure gksxk  

  t = 
5/


= 5 sec. 

 

18. i = i0 

t

L/R1 e

 
 
 
 

 

 
 
 

 = 

t

0.01/5
20

1 e
5

 
 
 
 

= 4(1 – e–500t) 

 i = 4 
 i40 = 4(1 – e–500 × 40) 

 = 

 
10000

2

1
4 1

e

 
 
 

 
 

 = 
10000

1
4 1

7.29

 
 

 
 

 
40

i
1

i

   ls FkksM+k T;knk 

 

19. q = 
CT

0

idt 

 = 

C

C

T

0C

T/t

T

1

e
t

R
























; =  C
1

CC TeTT
R


   = 

R

L

e

1

R



; = 

eR

L
2
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HIGH LEVEL PROBLEMS (HLP) 
fo"k;kRed iz'u ¼SUBJECTIVE QUESTIONS½ 

 

1.     
di

dt
 = lo  cos t B = o

2 2 1/ 2

i

2 [y z ]



 
 

 d = B (dA) cos   = B (W dz) cos  = 
3
2

o

2 2

i

2 [y z ]



 
 (W dz) cos   

  = oi W

2





L

2 2

0

Z
. dz

y z  = oi W

4





2 2 L
0[ln(y z )]   = oi W

4




   ln 

2 2

2

y L

y

 
 
  

 

  = 
d

dt


  = o W

4




 ln 

2 2

2

y L

y

 
 
  

di

dt
 

 

2.   = t le; ij ¶yDl = BA = (5t) (vt) = 5 vt2  

   = 
d

dt


 = 10  vt  

 
q

c
 =  – i R  

q

c
= 10  vt  – iR 

 nksuksa vksj t  ds lkis{k vodyu djus ij  

 10 v – 
di

dt
 R = 

i

c
  i = 10  Vc (1 – e–t / cR)    

 

3. U;wVu ds fu;e ls mg  i  B = m 
dv

dt
   (1) 

          

 KVL   ds }kjk  B v = i R + 
q

c
      (2)    

 (2) dk t le; ds lkis{k vodyu djus ij  B 
dv

dt
= R

di

d t
 + 

i

c
  (3)   

 
dv

dt
 dk foyksiu (1) vkSj (3) ls djus ij mg  i B = 

m

B

di i
R

dt c

 
 

 
 

   m g B  i B2
 2 = m R

di

d t
 + 

mi

c
      (4)  

 i vf/kdre gksxh tc 
di

d t
 = 0 bldks lehdj.k (4) esa mi;ksx djus ij  

   m g B c = i (B2 2 c + m)     imax = 
2 2

mg B c

m B c
   Ans. 
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4.  ekuk fdlh le; t ij L vkSj R ls xqtjus okyh /kkjk i1 vkSj  i2 gSA  

  i = i1 + i2  
B v

R
 = i2     rFkk B  v = L 1di

d t
  

 pkyd NM+ ij cy =  m 
dv

dt
 =  i  B =   1

B v
i

R

 
 

 
B   

     m d v =   B i1 dt  
2 2B

R
v d t    m   d v =  B   i1 d t  

2 2B

R   v d t 

    m (vf  u) =  B Q –
2 2B

R
 x  

  (vf = NM+ dk osx, tc ;g ' x ' nwjh r; pqdh gksxhA ) 

     Q =  

2 2

f
B

x m (v u)
R

B

  
= 1C.  

 

5.   

 
Ldi

Bv
dt

  ....(i) 

 mg – Bi = m 
dv

dt
 

vodyu djus ij, – B 
di

dt
 = m 

2

2

d v

dt
 ...(ii) 

(i) &  (ii) ls 
2

2

d v

dt
= 

2 2B

mL
 v = – 2 v 

 tgk¡  = 
B

mL
   v = A sin t 

 
dv

dt
 = A cos t, t = 0  

dv

dt
 = g 

  g = A     A = 
g


  vmax = A = 

g


 

  v = 
g


 sin t     

dx

dt
 = v = 

g


 sin t  

  x = 
2

g


 (1– cos t) Ans. 

 (ii) ls Bi = mg – m 
dv

dt
 = mg – m Acost 

 imax = 
mg mA

B

 
 = 

mg mg

B


 = 2mg/ (B) Ans.  
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6. (i) ywi&NM+ fudk; dk pqEcdh; rqY;   

     

  =
1

2
 2 

 tgk¡ ,  = fdlh le; t dk dks.kh; osx gS] rc ,  = 0 – t   

   =   (0 B ) 
2

 = 
2m

3
       = 03 B

2


 = 

3

2
 rad/s2 

 ywi fu;e yxkus ij]  

  + E – 0R – 
q

0
C
  

 
1

2
B 2 (0 – t) + E – 0 R – 0t

C


 = 0  E = 0 

t
R

C

 
 

 
 – 

1

2
B 2 (0 – t) = 

1 7t

2 4
  

 ( ii ) = 0 = 0 – 0

3
t

2
 blfy,, t0 = 02 2

3 3


 sec 

 cSVjh }kjk iznÙk ÅtkZ =

ot

0

0

E dt =

2

3

0

0

1 7t
dt

2 4

 
  

 
  = 

2
2 3

0

t 7t

2 8
  = 

13

18
J  Ans.  

 

7. vkosf'kr la/kkfj=k ds dkj.k NM+ esa /kkjk uhps dh vksj izokfgr gksxhA vr% NM+ nk;ha vksj ,d cy vuqHko djrh gSA 

rc ¼xfrdh;½ fo-ok-cy NM+ esa izsfjr gksxkA  

 ekuk fd la/kkfj=k esa vkos'k o NM+ dh pky fdlh le; t ij Øe'k% q o v gSA  

    
 ywi fu;e yxkus ij ge izkIr djrs gSa    

 
q

C
 – iR – Bv = 0     ….(1) 

 NM+ ij cy -  

   F = m
dv

dt
= Bi    .....(2) 

 lehdj.k (1) dks t  ds lkis{k vodyu djus ij     

   –
i

C
 – R

di

dt
 – B

dv

dt
 = 0  ....(3) 

 lehdj.k (2) o (3) ls ge izkIr djrs gSaA        

  
di

dt
 = 

2 2B 1

mR RC

 
 

  

 –  i  
di

i
 =  – Kdt   ....(4) 

 tgk¡   K = 
2 2B C m

mRC


 

  t = 0 sec ij , q  = CV0 vksj v = 0 

  t = 0 ij /kkjk lehdj.k (1) ls i0 = 0V

R
   

  lehdj.k (4) dk lekdyu        
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0

i

V R

di

i  = – K

t

0

dt  

 ge izkIr djrs gSa   

  i = 0V

R

K te
   

 lehdj.k (2) ls      

  dv = 
B

m
i dt ;k      dv = 0B V

mR
 e– Kt dt 

 lehdj.k ds lekdyu ls   

  

v

0

dv  = 

t

0


B

m
0V

R
  e–Kt dt    v = 0B V

mR

1

K

 
 
 

  [e–Kt – e0] = 0B V

mRK
 [1 – e–Kt] 

 K dk eku j[kus ij ge izkIr djrs gSaA  

  v = 0
2 2

B C V

m B C

2 2B 1
t

mR RC
1 e

 
   
 

 
 

 
 
 

     

8. vodyuh; vo;o ds fcUnq ij pqEcdh; {ks=k B gS       

  

  B =  
 

0 i

2 a xcos



  
  bl vo;o ij izsfjr fo-ok-cy d = B V dx   

  d = 0i xdx
.

2 (a xcos )

 

  
 = 0

0

i
d

2 cos


 

 
  0

x
dx

a
x

cos

 
 
 
  

    

  

  = 0i

2 cos

 

 

a a cos
n

cos a

   
  

   
  .............. Ans. 

 

9. x >> a   fn;k gqvk gS   

  

a
x

y
z

V

x

i

j

k

 

 NM+ pqEcd ds dkj.k dq.Myh ds dsUnz ij pqEcdh; {ks=k  

  B = 0

4



 3

2M

x
 = 0

2



 3

M

x
 

 blds dkj.k] dq.Myh ls lacaf/kr pqEcdh; ¶yDl  
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   = BS = 0

2



 3

M

x
  (a2) = 

2
0

3

Ma

2x


 

   pqEcd dh xfr ds dkj.k] dq.Myh esa izsfjr fo-ok-cy  

  e = 
d

dt

 
 = – 

2
0Ma

2

 
  
 

d

dt 3

1

x

 
 
 

 

     = 
2

0Ma

2


4

3

x

 
 
 

dx

dt
  = 

3

2

2
0

4

Ma

Rx


V 

dx
V

dt

 
 

 
   

 blfy, dq.Myh esa izsfjr /kkjk   

    i = 
e

R
 = 

3

2

2
0

4

Ma

Rx


 V  

 bl izsfjr /kkjk ds dkj.k dq.Myh dk pqEcdh; vk?kw.kZ  

  M’ = iS = 
3

2

2
0

4

Ma

Rx


 V (a2) 

  M’ =
3

2

4
0

4

Ma V

Rx

 
   

 M'  o B  ds fLFkfrt ÅtkZ ,  

   U = – M’ B cos1800  
   U = M’B 

   =  
3

2

4
0

4

Ma V

Rx

  0
3

M
.

2 x

 
 

 
  

   

a

V

S N

M
(of coil)

B
(due to magnet)

i

N

  

   U = 
3

4

2 2 4
0M a V

R


7

1

x
 

   F = – 
dU

dx
 = 

21

4

2 2 4
0

8

M a V

Rx


 

 F dk /kukRed fpUg n'kkZrk gS fd ;gk¡ pqEcd o dq.Myh ds e/; izfrd"kZ.k cy gSA  

 ;g ge mi;ksx esa ugha dj ldrs gSaA  

   F = 0

4



 4

6 MM'

x
    (directly lh/ks gh)......(i) 

 D;ksafd] M’ , x dk Qyu gSA lehdj.k (1) yxk ldrs gSa] tc M o M’ nksuksa fu;r gksA  

 

10. I =
EMF

R
 = 

2 2a B a B
– v – 22.4mA

R X R t

 


 
 

 Method II: 

 B = –10–3x + 7t + B0  ysus ij tgk¡ B0 fu;rkad gS 

  = 

x a

y x

adyB





 ,  = 
d

dt


 ,  i = 

R


. 

 

 

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


Electromagnetic Induction 
 

 

 

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 
ADVEI - 43 

Toll Free :  1800 258 5555  | CIN: U80302RJ2007PLC024029 
 

11. ekuk fLFkfr ifjorZu ds iwoZ LFkkbZ voLFkk esa izkjafEHkd /kkjk 0  gSA 

   0
R


   

 t = 0+ le; ij ekuk ifjiFk esa /kkjk I'0 gSA 

 pawfd izsjdRo ls lacf/kr ¶yDl dqaft ifjorZu ds Bhd igys o Bhd i'pkr~ leku gS  (vU;Fkk izsfjr fo0 ok0 c 

vuUr gks tk,xk) 

   = 0L = '0 (L + 2L) 

 ;k '0 = 0

3 3R

 
  

 ;fn le; t ij ifjiFk esa rkR{kf.kd /kkjk gS rks  

 
d

– 3L – R 0
dt


      

d
3L – R

dt


    ;k 

0

t

' 0

d 1
dt

– R 3L








     

  

0

– R –Rt
In

– ' R 3L

  
 

  
 ;k 

Rt
–

3L
– R

e

– R
3R

 





 

 ;k  – R = 

Rt
–

3L
2

e
3


   ;k 

–Rt

3L
2

1– e
R 3

 
   

 
 

 

12. iV~Vh esa ¶yDl = B. I. dr = B0 (1 + r2). Idr 

 

 ik'k esa dqy ¶yDl   = 

y

2
0

0

B (1 r ) Idr   
3

0

y
B I. y

3

 
    

 

   

 izsfjr fo0 ok0 cy 
2

0

–d 3 y dy
–B I 1

dt 3 dt

  
     

 

= –  2
0

dy
B I 1 y

dt
   

 fn;k gS   = t 

  
dy

t
dt

        

y t

0 0

dy tdt    y = 
2t

2


 

  

2 4

0

t
– B I 1 t

4

 
    

 
   

2 4

0

t
– B I t
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13.  

L = 0 Nnb2 = 0 (n) nb2 = 0n2 b2 
 I = ..........(i)       
 oy; esa izsfjr /kkjk Kkr djus ds fy,  

 oy; ls lEcf/kr ¶yDl  = Ba2 = 0nIa2 

 ;gk¡ B = ifjufydk ds }kjk mRiUu pqEcdh; {ks=k 

 = 0nI 

   oy; esa izsfjr fo|qr okgd cy   = rd

dt


 0na2

dI

dt
  

   oy; esa /kkjk I = 
2

0' n a

r r

  


dI

dt
   

  lehdj.k (i) ls 

   I =  –Rt /LV
1– e

R
 

   
dI V

dt L
 e–Rt/L 

   I = 
2

0n a

r

  V

L
e–Rt/L 

 oy; dh dL yEckbZ ds vYik'k ij pqEcdh; cy Kkr djus ds fy,   

 mijksDr vYik'k ij pqEcdh; cy dF = IdLB 

  bdkbZ yEckbZ ij cy  F0 = 
dF

dL
 = IB  

  eku j[kus ij ge izkIr  djrs gS F0 = 
2

0n a V

Lr

 
e–Rt/L (0nI) 

     = 
2 2 2
0n a V

Lr

 
e–Rt/L(1–e–Rt/L) 

 F0 ds vf/kdre eku ds fy, = 0 

 gy djus ij  F0max = 
max

dF

dL

 
 
 

 = 
2 2 2
0

2

a V

4rRIb


 

 

14.  bl fLFkrh esa ?kw.kZu foHko ds dkj.k oy;  dh lrg ds vuqfn'k yEckbZ ds yEcor vkos'k dh xfr ds dkj.k /kkjk 

mRiUu gksrh gS  

 ge csyu ij dx eksVkbZ ds oy;kdkj vYik'k dh dYiuk djrs gS  

 bl oy; ij vkos'k  

  dq = dx 

  mijksDr xfr ds dkj.k mRiUu /kkjk  

  dI = 
dq dq

2T






= 
dq dx

2 2
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oy;kdkj vYik'k ds dkj.k fcUnw p ij pqEcdh; {ks=k  

   

  B = 

 

2
0

3/ 2
2 2

dIa

2 a x





     

 ;k B =

 

2
0

3/ 2
2 2

a

2 a x




2




  dx = 

 

2
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3/ 2
2 2

a

4 a x

 

 

dx 

  d = 
2 2

0a a

4

 


· 

 
3 / 2

2 2

dx

a x

 

   = 
4

0a

4

 

 
3/ 2– 2 2

dx

a x

 




   

 x = tan j[kus ij   sin  = 
2 2

x

a x
 

 dx = a sec2 d 

  = 
4

0a

4

 

 

2

3/ 2– 2 2 2

asec d

a a tan

 



 

 
  

   = 
4

0
2

a
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  x

x –
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  = 

2
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2 2
–

x

a x

 



 
 
  

 = 
2
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4
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1

2
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1

2
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1

2
  I = 

2
0I a

2 4

  
 I 
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0U a I
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I dI dx
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 15.  

0.1 

= 2m

z

  
 N = 1000 . i0 = 20 A 

 (a)  0 o

N
B i  ˆ( k)   

  | B |  = 4 × 10–3  Testa 

 (b)   = Li0 

  BNA = Li0 

  L = 
2 2

2 30

0

N rBNA
2 10 H.

i

 
     

 (c)  
2

2
0

1 4
E Li

2 10


  Joules = 3.95 J 

 (d)  i = i0 ( 1 – e–t/)  tgk¡ 
L

R
   , 0i

R


  

 (e)  –  iR – 
d

dt
 (Li) = 0 

   –  iR –
di dL

L i
dt dt

  

   =  iR +
di dL

L i
dt dt

  

 t ds ckn ;  

 L = 
2 2

0N r

(l vt)

 


  

dL

dt
= – 

2 2
0

2

N r v

(L vt)

 


 

   =  iR +
Ldi

dt
– 

2 2
0

2

i N r v

(L vt)

 


. 

 (f)  Einduced = E.dl  = –
d

dt


.    

   
d

E.dl
dt


   

  (d  ifjufydk dh v{k ls f=kT; nwjh ; r   ifjufydk dh f=kT;k) 

  (d < r) ds fy,  

  E. 2d =  – d2 
dB

dt
 

   = –d2 0

N di

dt
   

  E. 2d =   d2 0

N
  i0 sin(t) 

  E =  0 0Ni d sin( t)

2

  
 

  d > r ds fy, 

  E. 2d =  – r2 
dB

dt
  

  E =  
2

0 0Ni r
sin( t)

2d
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 (g)     

  t
2w


  

  0 0Ni d
E

2

 
  d < r 

  
2

0 0Ni r
E

2d

 
  d > r 

 cy js[kk,sa 

   
 
16.  

  
 B = B0cost 

 dqy ¶yDl 

  = BA2 – BA1 

 blfy, izsfjr fo|qr okgd cy 

  e = (A2 – A1) 
dB

dt
  

 vr% i = 2 1(A A ) dB
.

R dt


 = 

2 2
2 1

0

.(r r )
 . B sin t

R

 
   

 vr% i = 
4

3

1 2

.(400 100) 10
20 10 100

2 10 30 10




 

  
   

  
 =  ampere. Ans. 
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17.        

  

            fp=k a.  t = 0 sec. ij vkos'k   fp=k b.  fdlh le; t ij vkos'k  
 t = 0 sec. ij nksuksa la/kkfj=k ij vkos'k vkSj t le; ckn la/kkfj=k ij vkos'k fp=k a o b esa iznf'kZr gSA  

 ywi esa fdlh le; t ij tc i /kkjk izokfgr gks jgh gS rks KVL yxkus ij  

  
di

L
dt

 + 09CV Q

2C


 – 

Q

2C
 = 0 

 vf/kdre /kkjk ds fy, 
di

dt
 = 0    ;k 

Q

2C


 + 09CV Q

C


 = 0 or ;k Q = 6 CV0 

 t = 0 ij fudk; dh dqy ÅtkZ gS  Ui = 
1

2
 L (0)2 + 

1

2
 (2C) (4V0)2 + 

1

2
 CV0

2 = 
33

2
 CV0

2 

 dqy ÅtkZ tc /kkjk i vf/kdre gS  

  Uf = 
1

2
 L imax

2 + 
1

2

2
0(6CV )

2C
  + 

1

2

2
0(3CV )

C
  =  

1

2
 Limax

2 + 
27

2
CV0

2 

 ÅtkZ laj{k.k ls   Ui = Uf 

 
33

2
CV0

2 = 
1

2
 Limax

2 + 
27

2
CV0

2   ;  imax = 
2

06CV

L
 Ans   
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