
PHYSICS

FOR IIT JEE ASPIRANTS OF CLASS 12 FOR PHYSICS

ELECTROMAGNETIC INDUCTION

Illustratoin

1. A square plate of side length 4 cm is placed in a magnetic field

of induction 20 mT in a direction making an angle  with the

plane of coil then the magnetic flux linked with the coil is ?

View Text Solution

30∘

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_6ebd9Gnobxp1


2. A circular loop of area  is placed on x-y plane.

Containing uniform magnetic field of induction 

 Tesla 


then the magnetic flux linked with the coil is ?

View Text Solution

20cm2

→
B = 0.4 î + 0.3ĵ

3. A wire loop of 5 turns area vector  is

placed is a magnetic field of induction  T. Then the flux

linked with the coil is ?

View Text Solution

→
A = (4 î + 3ĵ)m2

→
B = 0.4ĵ

4. A coil of N turns and area A is placed in a uniform transverse

magnetic field B in such a way that  are parallel. If the
→
A and

→
B

https://dl.doubtnut.com/l/_PIojwpHCZeUW
https://dl.doubtnut.com/l/_IasA2tlebqOi
https://dl.doubtnut.com/l/_t6ctGZKBZU9N


plate in turned through  about its one of the diameter in 2

seconds then the (i) change of magnetic flux through the coil is

? (ii) rate of change of flux is the coil is ?

View Text Solution

180∘

5. A rectangular loop of area  is placed in a uniform

magnetic field of  with its plane (i) normal to the field (ii)

inclined  to the field (iii) parallel to the field. Find the flux

linked with the coil in each case.

Watch Video Solution

0.06m2

0.3T

30∘

6. At a certain location in the northern hemispehre ,the earth's

magnetic field has magnitude of  and points downwards at

 to the vertical. Calculate the flux through a horizontal

42μT

53∘

https://dl.doubtnut.com/l/_t6ctGZKBZU9N
https://dl.doubtnut.com/l/_w8gAsOjiocu9
https://dl.doubtnut.com/l/_2n2nC8KAP3Jb


surface of area  


View Text Solution

2.5m2[sin 53∘ = 0.8]

7. A uniform magnetic field exists in the space 

. Find the magnetic flux through an

area  if the area  is in X-Y plane

View Text Solution

→
B = B1 î + B2 ĵ − B3k̂

→
S

→
S

8. A circular coil of 200 turns and mean radius 30 cm is placed in

a uniform magnetic field of induction 0.02 T and is free to rotate

about an axis coinciding with its own plane, but perpendicular

to the uniform magnetic field. The coil is in closed circuit having

a total resistance of . if the plane of the coil is initially50Ω

https://dl.doubtnut.com/l/_2n2nC8KAP3Jb
https://dl.doubtnut.com/l/_NFoNCPE2AKRz
https://dl.doubtnut.com/l/_9AMpWo28SMst


perpendicular to the field find the charge flown through the

circuit, when the coil is rotated through (i)  (ii)  .

Watch Video Solution

60∘ 180∘

9. A coducting circular loop of area  is placed coplanarly

with a long, straight wire at a distance of 20 cm from if. The

straight wire carries an electric current which changes from 10A

to zero is 0.1 s. Find the average emf induced in the loop in 0.1 s.

Watch Video Solution

1mm2

10. The magnetic flux linked with a coil varies as

 Find the magnitude of the emf induced at t =

2S.

Watch Video Solution

ϕ = 3t2 + 4t + 9.

https://dl.doubtnut.com/l/_9AMpWo28SMst
https://dl.doubtnut.com/l/_t0j3sj8jSH2X
https://dl.doubtnut.com/l/_RvNtro5B1kou


11. A magnetic field of induction 2T acts at right angles to a coil

of area  with 500 turns and having resistance of  . If

the coil is removed at a uniform rate from the field in 0.1 sec,

find the 

(i) e.m.f induced 

(ii) current induced 

(iii) charge induced in the coil 

View Text Solution

100cm2 10Ω

12. A circular coil is kept on a horizontal plane. A barmagnet is

held vertical with north pole down, above the coil. 

View Text Solution

https://dl.doubtnut.com/l/_RvNtro5B1kou
https://dl.doubtnut.com/l/_GXwctqb4sXI2
https://dl.doubtnut.com/l/_6sn0v6IJh0SY


13. When the magnet is allowed to fall through an open ring (or)

cut ring , then 

View Text Solution

14. The magnetic flux through a coil is varying according to the

relation  Wb. Calculate the induced

current through the coil at  s if resistiance of coil is 5 ohm.

Watch Video Solution

ϕ = (5t3 + 4t2 + 2t − 5)

t = 2

15. A circular coil opf  turns of wire has an enclosed area of

 per turn. It is kept perpendicular to a magnetic field of

500

0.1m2

https://dl.doubtnut.com/l/_6sn0v6IJh0SY
https://dl.doubtnut.com/l/_SEe3s7t1ETlX
https://dl.doubtnut.com/l/_wNZmC4vIUhpB
https://dl.doubtnut.com/l/_rk6NORJfMG5b


induction  and rotated by  about a diameter

perpendicular to the field in  sec. how much charge will pass

when the coil is connected to a gavanometer with a combined

resistance of 

Watch Video Solution

0.2T 180∘

0.1

50ohms

16. Some magnetic flux is changed from a coil of resitance .

As a result, an induced current is developed it, which varies with

time as shown in Fig. 3.213. Find the magnitude of the change in

10Ω

https://dl.doubtnut.com/l/_rk6NORJfMG5b
https://dl.doubtnut.com/l/_2SKlvoGPCTCn


flux through ythe coil in weber. 

Watch Video Solution

17. A long solenoid with  turns per  has a small loop of

area  placed inside the solenoid normal to its axis. If the

current in the solenoid changes steadily from  to  in

. The emf induced in the loop is

Watch Video Solution

1.5 cm

2.0cm2

2.0A 4.0A

1.0s

https://dl.doubtnut.com/l/_2SKlvoGPCTCn
https://dl.doubtnut.com/l/_2RneUCN381Xl


18. A square loop of side  and resistance  is placed

vertically in the east-west plane. A uniform magnetic field of

 is set up across the plane in the north-east direction. The

magnetic field is decreased to zero in  at a steady rate. The

magnitude of current in this time-interval is.

Watch Video Solution

10cm 0.5Ω

0.10T

0.70s

19. A square loop ACDE of area  and resistance  is

rotated in a magnetic field B = 2T through  


(a) in 0.01 s and (b) in 0.02 s . 

Find the magnetic fo e.i and  in both the cases. 


View Text Solution

20cm2 5Ω

180∘

Δq

https://dl.doubtnut.com/l/_2RneUCN381Xl
https://dl.doubtnut.com/l/_D7Lx57V7Ixx1
https://dl.doubtnut.com/l/_Q5E87ikNnGS0
https://dl.doubtnut.com/l/_v1G9z7xQgwp0


20. A bar magnet is brought near a solenoid as shown in fig. will

the solenoid attract or repel the magnet ? 

View Text Solution

21. Two circular loops of equal radii are placed coaxially at some

separation. The first is cut and a battery is inserted in between

to drive a current in it. The current changes slightly because of

the variation in resistance with temperature. Durig this period,

the two loops

Watch Video Solution

22. A current I from A to B is increasing in magnitudes as shown

in figure. What is the direction of induced current in the loop.

https://dl.doubtnut.com/l/_v1G9z7xQgwp0
https://dl.doubtnut.com/l/_A0bt4dZcjJx7
https://dl.doubtnut.com/l/_PgsI2oyV5zxh


View Text Solution

23. A rectangular loop of length  and breadth  is placed at

a distance of  from an infinitely long wire carrying current 

such that the direction of current is parallel to breadth. If the

loop moves away from the current wire in a direction

perpendicular to it with a velocity , the magnitude of the

e.m.f. in the loop is: (  permeability of free space)

Watch Video Solution

' l' ' b'

x ' i'

' v'

μ0 =

24. A horizontal magnetic field B is produced across a narrow

gap between the two square iron pole pieces. A closed square

loop of side a mass m and resistance R is allowed to fall with the

top of the loop in the field . The loop attains a terminal velocity

https://dl.doubtnut.com/l/_PgsI2oyV5zxh
https://dl.doubtnut.com/l/_rkjLWWIVCEjX
https://dl.doubtnut.com/l/_ZOqulmZTUReW


equal to 

View Text Solution

25. A conducting wire of mass m slides down two smooth

conducting bars, set at an angle  to the horizontal as shown in

figure. The seperation between the bars is l. the system is

located in the magnetic field B perpendicular to the plane of the

sliding wire and bars. The constant velocity of the wire is 

View Text Solution

θ

26. A wire of length 2l is bent at mid point so that the angle

between two halves is . If it moves as shown with a velocity v60∘

https://dl.doubtnut.com/l/_ZOqulmZTUReW
https://dl.doubtnut.com/l/_QzDaeDORkTyq
https://dl.doubtnut.com/l/_YzRyOMiogJ3n


in a magnetic field B find the induced emf. 

View Text Solution

27. Figure shows a conducting rod PQ in contact with metal rails

RP and SQ , which are 0.25 m apart in a uniform magnetic field of

flux density 0.4 R acting perpendicular to the plane of the paper.

Ends R and S are connected through a  resistance. what is the

emf when the rod moves to the right with a velocity of  ? 


What is the magnitude and direction of the current through the

 resistance ? if the rod PQ moves to the left with the same

speed, what will be the new current and its direction ? 

View Text Solution

5Ω

5ms− 1

5Ω

https://dl.doubtnut.com/l/_YzRyOMiogJ3n
https://dl.doubtnut.com/l/_A6YzGp2lpzhp
https://dl.doubtnut.com/l/_rE7Vkj1dyQcf


28. A loop ABCD containing two resistors as shown in figure is

placed in a uniform magnetic field B directed outwards to the

plane of page. A sliding conductor EF of length l and of

negligible resistance moves to the right with a uniform velocity

v as shown if fig. determine the current in each branch. 

View Text Solution

29. A rectangular loop with a slide wire of length l is kept in a

uniform magnetic field as shown in the figure. The resistance of

slider is R . 

Neglecting self inductance of the loop find the current in the

connector during its motion with a velocity v 

View Text Solution

https://dl.doubtnut.com/l/_rE7Vkj1dyQcf
https://dl.doubtnut.com/l/_ZqcmaMX39k87


30. A conducting rod PQ of length L=1.0 m is moving with a

uniform speed v=2.0 m/s in a uniform magnetic field B=4.0 T

directed into the paper. A capacitor of capacity  is

connected as shown in the figure. Then what are the charge on

the plates A and B of the capcitor . 

View Text Solution

C = 10μF

31. Two parallel rails with negligible resistance are 10.0 cm apart.

They are connected by a  resistor. The circuit also contains

two metal rods having resistances of  and  along the

rails. The rods are pulled away from the resistor at constant

speeds 4.00 m/s and 2.00 m/s respectively. A uniform magnetic

field of magnitude 0.01 T is applied perpendicular to the plane

5.0Ω

10.0Ω 15.0Ω

https://dl.doubtnut.com/l/_ZqcmaMX39k87
https://dl.doubtnut.com/l/_njJ46p2a4HkM
https://dl.doubtnut.com/l/_uSjGjj0zVRRL


of the raisl. 

Determine the current in the  resistor. 

View Text Solution

5.0Ω

32. A conducting rod MN moves with a speed v parallel to a long

straight wire which carries a constant current I,as shown in fig.

the length of the rod is normal to the wire. Find the emf

induced in the total length of the rod. 

State which end will be at a lower potential. 

View Text Solution

https://dl.doubtnut.com/l/_uSjGjj0zVRRL
https://dl.doubtnut.com/l/_pp7eZe6TlPLe


33. A square loop of side a is placed in the same plane as a long

straight wire carrying a current i. The centre of the loop is at a

distance r from the wire where . The loop is moved

away from the wire with a constant velocity v. The induced e.m.f

in the loop is 

View Text Solution

r > > a

34. Two conducting rings of radii r and 2r move in apposite

directions with velocities 2u and u respectively on a conducting

surface S. 

There is a uniform magnetic field of magnitude B perpendicular

to the plane of the rings. The potential difference between the

highest points of the two rings is 

https://dl.doubtnut.com/l/_V1efaDz64hPM
https://dl.doubtnut.com/l/_TdI2hAcZSQNt


View Text Solution

35. A metallic square loop ABCD is moving in its own plane with

velocity v in a uniform magnetic field perpendicular to its plane

as shown in the figure. Find 

(a) In which sides of the loop electric field is induced. 

(b) net emf induced in the loop 

(c ) if one BC is outside the field with remaining loop in the field

and is being pulled out with a costant velocity then induced

current in the loop. 

View Text Solution

36. A copper rod of length  is rotated with a speed of ,

in a uniform magnetic field of  tesla about a pivot at one end.

2m 10rps

1

https://dl.doubtnut.com/l/_TdI2hAcZSQNt
https://dl.doubtnut.com/l/_K6EfdWlpGhmW
https://dl.doubtnut.com/l/_fCbtF3L5fC3H


The magnetic field is perpendicular to the plane of rotation.

Find the emf induced across its ends

Watch Video Solution

37. A wheel ith 10 metallic spokes, each 0.5 m long is rotated

with a speed of 120 rev/minute in a plane normal to the earth's

magnetic field at the place. If the magnitude of the field is 0.40

gauss, what is the induced emf between the axe and the rim of

the wheel ? 

View Text Solution

38. A metal rod of resistance  is fixed along a diameter of a

conducting ring of radius  and lies on  plane. There is

20Ω

0.1m x − y

https://dl.doubtnut.com/l/_fCbtF3L5fC3H
https://dl.doubtnut.com/l/_LUaOU4Q4FuGW
https://dl.doubtnut.com/l/_ucK4evG5odZw


a magnetic field . The ring rotates with an angular

velocity  about its axis. An external resistance of 

 is connected across the center of the ring and rim. The

current external resistance is

Watch Video Solution

→
B = (50T )

→
k

ω = 20rads− 1

10Ω

39. A copper disc of radius  is rotated about its natural axis

with an angular velocity  in a uniform magnetic field 

telsa with its plane perpendicular to the field. Find the emf

induced between the centre of the disc and its rim.

Watch Video Solution

1m

2rad/sec 5

40. A  long conductor carrying a current of  is

perpendicular to a magentic field of . The mechanical

0.1m 50A

1.25mT

https://dl.doubtnut.com/l/_ucK4evG5odZw
https://dl.doubtnut.com/l/_usjCCEB5jVTv
https://dl.doubtnut.com/l/_aqn5rQozB5Vh


power to move the conductor with a speed of  is

Watch Video Solution

1ms− 1

41. A short-circuited coil is placed in a time-varying magnetic

field. Electrical power is dissipated due to the current induced in

the coil. If the number of turns were to be quadrupled and the

wire radius halved, the electrical power dissipated would be

Watch Video Solution

42. A pair of parallel horizontal conducting rails of negligible

resistance, shorted at one end is fixed on a table. The distance

between R can slide on the rails frictionlessly. 

The rod is tied to a massless string which passes over a pulley

fixed to the edge of the table. A mass m , tied to the other end

https://dl.doubtnut.com/l/_aqn5rQozB5Vh
https://dl.doubtnut.com/l/_xXaZcrS1BQhW
https://dl.doubtnut.com/l/_xKd2jn62T7j8


of the string, hangs vertically. 

A constant magnetic field B exists perpendicular to the table. if

the system is released from rest, calculate : 

 

(i) the terminal velocity achieved by the rod. 

(ii) the acceleration of the mass at the instant when the velocity

of the rod, is half the terminal velocity.

View Text Solution

43. Two parallel vertical metallic bars  of

negligible resistance and separated by a length 'l' are as shown

in Fig. The ends of the bars are joined by resistance 

. A uniform magnetic field of induction B exists in space normal

to the plane of the bars. 

A horizontal metallic rod PQ of mass m starts falling vertically

making contact with the bars. it is observed that in the steady

XX1 and Y Y 1

R1 and R2

https://dl.doubtnut.com/l/_xKd2jn62T7j8
https://dl.doubtnut.com/l/_9JDs5hKFJrKh


state the powers dissipated in the resistance  and

the terminal velocity attained by the rod PQ. 

View Text Solution

R1 and R2

44. The loop ABCD is moving with velocity 'v' towards right. The

magnetic field is 4T . The loop is connected to a resistance of 

. If steady current of 2A flows in the loop then value of 'v' if loop

has a resistance of  , is 

(Given AB=30 cm, AD=30 cm) 

View Text Solution

8Ω

4Ω

https://dl.doubtnut.com/l/_9JDs5hKFJrKh
https://dl.doubtnut.com/l/_m0L4FdTjAddI


45. A square loop of side  with its sides parallel to  and -

axes is moved with a velocity  along positive -direction

in an environment containing magnetic field along  z-

direction. The field has a gradient of  along 

x-direction (increasing along  x-axis) and also decreases

with time at the rate of . The emf induced in the

loop is

Watch Video Solution

12cm x y

8cm/s x

+ve

10− 3tesla/em −ve

−ve

10− 3tesla/s

46. A bar of mass m and length l moves on two frictionless

parallel rails in the presence of a uniform magnetic field

directed into the plane of the paper. The bar is given an initial

velocity  to the right and released. Find the velocity of bar,

induced emf across the bar and the current in the circuit as a

vi

https://dl.doubtnut.com/l/_tyFZOWl2Rx7V
https://dl.doubtnut.com/l/_ivJJmTuhOfnK


function of time 

View Text Solution

47. The arm PQ of the rectangular conductor is moved from x=0,

outwards in the uniform magnetic field which extends from x=0

to x=b and is zero for  as shown. Only the arm PQ

possesses substantial resistance r. 

Consider the situation when the arm PQ is pulled outwards from

x=0 to x=2b , and is then moved back to x=0 with constant speed

v. 

Obtain expressions for the flux, the induced emf, the force

necessary to pull the arm and the power dissipated as joule

heat. 

Sketch the variation of these quantities with distance. 

x > b

https://dl.doubtnut.com/l/_ivJJmTuhOfnK
https://dl.doubtnut.com/l/_8ZO0w127Sf8g


View Text Solution

48. Figure shows a square of side 5 cm being moved towards

right at a constant speed of 1cm /s. The front edge enters the 20

cm wide magnetic field at t=0 . Find the emf induced in the loop

at (a) t=2s, bt=10s, c t=22s and d t =30 s. 

View Text Solution

49. A right -angled triangle abc, made from a metallic wire,

moves at a uniform speed v in its plane as shown in figure. A

uniform magnetic field B exists in the perpendicular direction. 

Find the emf induced (a) in the loop abc, (b) in the segment bc,

(C ) in the segment ac and (d) in the segment ab. Given length of

bc =1l 

https://dl.doubtnut.com/l/_8ZO0w127Sf8g
https://dl.doubtnut.com/l/_zPWT4RJpq2CZ
https://dl.doubtnut.com/l/_VKHMzQIFrpWV


View Text Solution

50. A rectangular frame of wire abcd has dimensions 32 cm 

8.0 cm and a total resistance of . It is pulled out of a

magnetic field B=0.020 T by applying a force of  N. it

is found that the frame moves with constant speed. . find (a) this

constant speed, (b) the emf induced in the loop, (c ) the

potential difference between the points a and b and (d) the

potential difference between the point c and d. 

View Text Solution

×

2.0Ω

3.2 × 10− 5

51. A uniform magnetic field B exists in a cylindrical region of

radius 10 cm as shown in figure. A uniform conducting wire of

length 80 cm and resistance  is bent into a square frame4.0Ω

https://dl.doubtnut.com/l/_VKHMzQIFrpWV
https://dl.doubtnut.com/l/_A8NxekLl3kYI
https://dl.doubtnut.com/l/_PCKTsotjb0yQ


abcd and is placed with one side along a diameter of the

cylindrical region. if the magnetic field increases at a constant

rate of 0.010 T/s, find the current induced in the frame. 

View Text Solution

52. A square loop of edge a having n turns is rotated with a

uniform angular velocity  about one of its diagonals which is

kept fixed in a horizontal position as shown in fig. A uniform

magnetic field B exists in the vertical direction. Find the e.m.f

induced in the coil 

View Text Solution

ω

https://dl.doubtnut.com/l/_PCKTsotjb0yQ
https://dl.doubtnut.com/l/_UDubpObuFscj


53. Two different coils have self-inductances

. The current in one coil is

increased at a constant rate. The current in the second coil is

also increased at the same constant rate. At a certain instant of

time, the power given to the two coil is the same. At that time,

the current, the induced voltage and the energy stored in the

first coil are  respectively. Corresponding values

for the second coil at the same instant are 

respectively. Then:

Watch Video Solution

L1 = 8mH and L2 = 2mH

i1, V1 and W1

i2, V2 and W2

54. Two coaxial solenoids are made by winding thin insulated

wire over a pipe of cross-sectional area  and length

=20cm. If one of the solenoid has 300 turns and the other 400

turns, their mutual indcutance is

A = 10cm2

https://dl.doubtnut.com/l/_q7MKQWpGGUhj
https://dl.doubtnut.com/l/_nx5tjYnyYoMa


Watch Video Solution

55. The self inductance of an inductance coil having 100 turns is

20 mH. Calculate the magnetic flux through the cross section of

the coil corresponding to a current of 4 milliampere. Also, find

the total flux

Watch Video Solution

56. A coil of inductane  henry is connected to  volt battery.

At what rate, will the current in the coil grow when circuit is

completed ?

Watch Video Solution

0.2 600

https://dl.doubtnut.com/l/_nx5tjYnyYoMa
https://dl.doubtnut.com/l/_OOuS65wmkE1V
https://dl.doubtnut.com/l/_4EBDUD8RMOOR


57. An inductor of 5 H inductance carries a steady current of 2 A.

How can a 50 V self induced e.m.f. be made to appear in the

inductor ?

Watch Video Solution

58. Two different coils have self inductane  and 

. At a certain instant, the current in the two coils is

increasing at the same rate of power supplied to the two coils is

the same. Find the ratio of  induced voltage  current 

energy stored in the two coils at that instant.

Watch Video Solution

L1 = 16mH

L2 = 12mH

i) ii) iii)

https://dl.doubtnut.com/l/_6IBuQ3Zbs0Ck
https://dl.doubtnut.com/l/_9TV4CvycIPG6


59. The network shown is a part of the closed circuit in which

the current is changing. At an instant , currrent in it is 5 A .

Potential difference between the points A and B if the current is 

 

(1) Increasing at 1A/sec 

(2) Decreasing at 1A/sec.

View Text Solution

60. Calculate the mutual inducatnce between two coils when a

current of  changes to  in  seconds and induces an emf of

 in the secondary coil

Watch Video Solution

2A 6A 2

20mV

https://dl.doubtnut.com/l/_XiUMrCDKVIdO
https://dl.doubtnut.com/l/_82iM0L3LatoB


61. If the coefficient of mutual induction of the primary and

secondary coils of an induction coil is  and a current of  is

cut off in  second, calculate the emf induced in the

secondary coil.

Watch Video Solution

6H 5A

1/5000

62. A solenoid is of length  and has a radius of . It has

 turns. Around its central section a coil of  turns is wound.

Calculate the mutual inductance of the system.

Watch Video Solution

50cm 2cm

500 50

63. A solenoidal coil has  turns per centimetre along its length

and a cross-sectional area of .  turns of another

50

4 × 10− 4m2 200

https://dl.doubtnut.com/l/_Eoe4Vl5eOcCr
https://dl.doubtnut.com/l/_ugsrhePJlv1k
https://dl.doubtnut.com/l/_68YOmafI1flH


wire is wound round the first solenoid co-axially. The two coils

are electrically insulated from each other. Calculate the mutual

inductance between the two coils.

Watch Video Solution

64. Two circular coils, one of smaller radius  and the other of

very large radius  are placed co-axially with centres coinciding.

Obtain the mutual inductance of the arrangement.

Watch Video Solution

r1

r2

65. A small square loop of wire of side  is placed inside a large

square loop of wire of side . The loops are coplanar

and their centre coincide. What is the mutual inductance of the

system ?

l

L(L > > l)

https://dl.doubtnut.com/l/_68YOmafI1flH
https://dl.doubtnut.com/l/_TGQ5qXZIAj3O
https://dl.doubtnut.com/l/_h42ziz5YWfM1


Watch Video Solution

66. A torodal solenoid with an air core has an average radius of

15 cm, area of cross-section `12 cm^(2) and 1200 turns. Obtain

the self inductance of the toroid. Ignore field variations across

the cross-section of the toroid. 

(b) A second coil of 300 turns is wound closely on the toroid

above. If the current in the primary coil is increased from zero to

2.0 A in 0.05 s, obtain the induced e.m.f. in the second coil.

Watch Video Solution

67. The ratio of lengths of two rods A and B of same material is

 and the ratio of their radii is , then the ratio of modulus

of rigidity of A and B will be

Watch Video Solution

1: 2 2: 1

https://dl.doubtnut.com/l/_h42ziz5YWfM1
https://dl.doubtnut.com/l/_2eqgQIflYRnq
https://dl.doubtnut.com/l/_uKhWCXhDETSO


68. Calculate the coefficient of self induction of a solenoid coil of

2000 turns, length 0.5 m and radius 5 cm , when the core is filled

with 

(i) air 

(ii) soft iron  


N=2000 turns, l=0.5 m ,A = 

Watch Video Solution

(μr = for soft iron = 1000)

π(5 × 10− 2)
2

69. An average emf of 20 V is induced in an inductor when the

current in it is changed from  in one direction to the same

valute in the opposite direction in 0.1 s. Find the self inductance

of the inductor.

Watch Video Solution

2.5A

https://dl.doubtnut.com/l/_uKhWCXhDETSO
https://dl.doubtnut.com/l/_WoPSvLzt0ZfZ
https://dl.doubtnut.com/l/_z9sNTWZyKkRR


70. The current is a solenoid of 240 turns, having a length of 12

cm and a radius of 2 cm, changes at a rate of . Find the

emf indcued in it.

Watch Video Solution

0.8As−

71. The coefficient of mutal inductance between the primary and

secondary of a transformer is 5 H. Calculate when 3 A current in

the primary is cut off to zero in  sec.

Watch Video Solution

25 × 10 −− 6

72. An AC generator consists of a coil of 100 turns and area 

rotating at an angular speed of 60 rad/s in a uniform magnetic

5m2

https://dl.doubtnut.com/l/_UzCHLNWUs1xc
https://dl.doubtnut.com/l/_RK15egNIXYCk
https://dl.doubtnut.com/l/_Errr022hNUtw


field B =0.5 T between two fixed pole pieces. Find the peak value

of voltage drawn from generator.

Watch Video Solution

73. A boy pedals a stationary bicycle at one revolution per

second. The pedals are attached to  turns coil of are 

and placed in a uniform magnetic field of . What is the

maximum voltage generated in the coil ?

Watch Video Solution

100 0.1m2

0.1T

74. A coil of  turns  area makes  about an axis in

its own plane in a magnetic field of  gauss perpendicular to

the this axis. What is the instantaneous inducted emf in the coil

?

800 50cm2 10rps

100

https://dl.doubtnut.com/l/_Errr022hNUtw
https://dl.doubtnut.com/l/_FwhbKEWFugUI
https://dl.doubtnut.com/l/_4RHYoa2JMh0z


Watch Video Solution

75. A person peddles a stationary bicyle the pedals of the bicycle

are attached to a  turn coil of area . The coil rotated

at half a revolution per second and it is placed in a uniform

magnetic field of  


perpendicular to the axis of rotation of the coil, What is the

maximum voltage generated in the coil ?

Watch Video Solution

100 0.10m2

0.01T

76. In the given circuit, current through the 5 mH inductor in

steady state is 

View Text Solution

https://dl.doubtnut.com/l/_4RHYoa2JMh0z
https://dl.doubtnut.com/l/_7vL3tyo3uCOQ
https://dl.doubtnut.com/l/_j4xgCV0YrUM2


77. In the given circuit diagram, key K is switched on at t=0. the

ratio of current I through the cell at t=0 to that at  will be

View Text Solution

t = ∞

78. An inductor of inductance  and resistors of

resistances  and  are connected to a battery

of  as shown in figure.The internal resistance of the

battery is negligible.The switch  is closed at .The

L = 400mH

R1 = 2Ω R2 = 2Ω

emf12V

S t = 0

https://dl.doubtnut.com/l/_GXbTKkS2Kc6z
https://dl.doubtnut.com/l/_KANkgYmTd4FO


potential drop across  as a function of time is: 

Watch Video Solution

L

79. An inductor of  is connected to a battery of emf 

through a resistance of . Calculate the time constant. What

will be the maximum value of current in the circuit ?

Watch Video Solution

3H 6V

100Ω

https://dl.doubtnut.com/l/_KANkgYmTd4FO
https://dl.doubtnut.com/l/_2k4v0CUhzHvD


Watch Video Solution

80. A cell of  is connected across an inductor of  in

series with a  resistor. What is the rate of growth of current

immediately after the cell is switched on.

Watch Video Solution

1.5V 2mH

2Ω

81. A coil having resistance  and inductance  is

connected across a  Volt  supply. Determine the value of

current after , What is the energy stored in the magnetic

field at that instant.

Watch Video Solution

15Ω 10H

90 dc

2 sec

https://dl.doubtnut.com/l/_2k4v0CUhzHvD
https://dl.doubtnut.com/l/_uHbyo3CCqV5D
https://dl.doubtnut.com/l/_LR8vZmJYPNEM


82. Calculate the back  of a ,  coil  after a 

 d.c supply is connected to it.

Watch Video Solution

e. m. f 10H 200Ω 100ms

100V

83. A coil of resistance  and inductance  is switched to 

 supply. Calculate the rate of increase of current 


a. at the instant of closing the switch and 

b. after one time constant. 

c. Find the steady state current in the circuit.

Watch Video Solution

20Ω 0.5H

DC200V

84. In the circuit shown in figure switch S is closed at time t=0. 

Find the current through different wires and charge stored on

https://dl.doubtnut.com/l/_tyyb1D3rzDx5
https://dl.doubtnut.com/l/_AgzNctMcfKdD
https://dl.doubtnut.com/l/_QDnWQMp8DgAV


the capacitor at any tiem t . 

View Text Solution

85. A parallel- plate capacitor, fileld with a dielectric of dielectric

consatnt , is charged to a potential . It is now disconnected

from the cell and the slab is removed. If it now discharges, with

time constant , through a resistance then find time after which

the potential difference across it will be  ?

Watch Video Solution

k V0

τ

V0

86. A  capacitor, a resistance of  is in series with 

battery. Find the time after which the potential difference across

4μF 2.5MΩ 12V

https://dl.doubtnut.com/l/_QDnWQMp8DgAV
https://dl.doubtnut.com/l/_IvB0fDHB4N8Z
https://dl.doubtnut.com/l/_UfxMil9reUzY


Evaluate Yourself 1

the capacitor is 3 times the potential difference across the

resistor. [ Given In (2) = 0.693]

Watch Video Solution

87. In a circuit inductance L and capacitance C are connected as

shown in figure and  are ammeters. When key k is

pressed to complete the circuit, then just after closing key k ,

the readig of  will be 


View Text Solution

A1 and A − 2

A1 and A2

https://dl.doubtnut.com/l/_UfxMil9reUzY
https://dl.doubtnut.com/l/_LPiiZuGoFX4e


1. The flux in a closed circuit of resistance  varies with time

according to the equation , where  is in weber

and t is in , s the value of induced current at t=1 s is

A. 0.3 A

B. 0.5A

C. 0.7A

D. 1A

Answer: B

Watch Video Solution

10Ω

ϕ = 3t2 − t + 1 ϕ

2. If a coil of  turns and area  is suddenly remove from

a magnetic field, it is observed that a charge of 

40 4.0cm2

2.0 × 10− 4C

https://dl.doubtnut.com/l/_V7fktlEppXSz
https://dl.doubtnut.com/l/_vusVdJaRq9LE


flows into the coil. If the resistance of the coil is , the

magnetic flux density in  is

A. 0.5

B. 

C. 

D. 

Answer: B

Watch Video Solution

80Ω

Wb/m2

1.0

1.5

2.0

3. The magnetic flux through a circuit of resistance  changes

by an amount  in a time . Then the total quantity of

electric charge  that passes any point in the circuit during the

time  is represent by

R

Δϕ Δt

Q

Δt

https://dl.doubtnut.com/l/_vusVdJaRq9LE
https://dl.doubtnut.com/l/_Zd8g87F52Lz5


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

Q =
Δϕ

Δt

Q = R
Δϕ

Δt

Q =
1

R

Δϕ

Δt

Q =
Δϕ

R

4. A circular coil of diameter 21 cm is placed in a magnetic field

of induction T. the magnitude of flux linked with coil when

the plane of coil makes an angle  with the field is

A. Wb

B.  Wb

C.  Wb

10− 4

30∘

3.1 × 10− 6

1.414

1.73 × 10− 6

https://dl.doubtnut.com/l/_Zd8g87F52Lz5
https://dl.doubtnut.com/l/_thm2aO3w52gh


Evaluate Yourself 2

D.  Wb

Answer: C

Watch Video Solution

14.14

1. A bar magnet is placed along the axis of the loop and carrying

away from it as shown in figure. The direction of the current as

https://dl.doubtnut.com/l/_thm2aO3w52gh
https://dl.doubtnut.com/l/_zZfxQeQ5Y0ur


seen from other side is 

A. Anticlockwise

B. clock wise

C. No current

D. Can't say

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_zZfxQeQ5Y0ur


2. A rectangular coil pqrs is moved away from an infinite,

straight wire carrying a current as shown in figure. Which of the

https://dl.doubtnut.com/l/_zZfxQeQ5Y0ur
https://dl.doubtnut.com/l/_aBToiP57OmmL


following statements is corrent ? 

A. There is no induced current in coil pqrs

https://dl.doubtnut.com/l/_aBToiP57OmmL


B. The induced current in coil pqrs is in the clockwise sense

C. The induced current in the coil pqrs is in anticlockwise

direction

D. none of these

Answer: B

Watch Video Solution

3. shown in the figure is a small loop that is kept co-axially with

the bigger loop. If the slider moves from  to , then A B

https://dl.doubtnut.com/l/_aBToiP57OmmL
https://dl.doubtnut.com/l/_AvzYDqgGQar0


A. Current flow in both the loop

B. Clockwise current in loop 1 and anti-clockwise current in

loop 2 flow

C. No current flows in loop 2

D. Clockwise current flows in loop 2

Answer: B

https://dl.doubtnut.com/l/_AvzYDqgGQar0


Watch Video Solution

4. The induced e.m.f in a circuit

A. Decreases the magnetic flux through the circuit

B. increases the magnetic flux through the circuit

C. May increase or decrease the magnetic flux through the

circuit

D. Leaves the magnetic flux through the circuit unchanged

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_AvzYDqgGQar0
https://dl.doubtnut.com/l/_j7vlZ6jnvMPN


5. Two circular coils  and  are facing each other as shown in

figure. The current  through  can be altered 

A. There will be repulsion between A and B if I is increased

B. There will be attraction between A and B if I is increased

C. There will be neither attraction nor repulsion when I is

changed

D. Attraction or repulsion between A and B depends on the

direction of current . It does not depend whether the

current is increased or decreased

A B

i A

https://dl.doubtnut.com/l/_0G4ZqS2tpo0W


Answer: A

Watch Video Solution

6. A,B are two conducting circular loops with their planes

parallel and a magnet is moved in between them. Then 

A. The loops will experience no force upon each other

B. The loops will repel each other

C. The loops will attract each other

https://dl.doubtnut.com/l/_0G4ZqS2tpo0W
https://dl.doubtnut.com/l/_XYJ6mOlhIL0N
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D. Both the loops move toward left with velocity V

Answer: B

Watch Video Solution

1. Figure shows loop of 200 turns and side a=3m and resistance

of one coil . The work done in pulling the loop out ofR = 1000Ω

https://dl.doubtnut.com/l/_XYJ6mOlhIL0N
https://dl.doubtnut.com/l/_SWamx90ahBng


the field, slowly and uniformly in 1.0 s is 

A. 130 J

B. 125 J

C. 146 J

D. None

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_SWamx90ahBng
https://dl.doubtnut.com/l/_mVstmtWoFYUM


2. A conducting wire ab of length l resistance r and mass m

starts sliding down at t=0 on a smooth, vertical thick pair of

connected rails as shown. The terminal speed of the wire is 

A. 

B. 

C. 

D. None

Answer: B

W t h Vid S l ti

mgR

Bl

mgr

B2l2

mgl

B2r2

https://dl.doubtnut.com/l/_mVstmtWoFYUM


Watch Video Solution

3. A rod AB moves with a uniform velocity v in a uniform

magnetic field as shown in figure. 

A. the end A becomes positively charged

B. the rod gets heated due to joule heating

C. the end B gets positive charge

D. none of these

https://dl.doubtnut.com/l/_mVstmtWoFYUM
https://dl.doubtnut.com/l/_ZEitOGATxMFL


Answer: A

Watch Video Solution

4. A conducting rod is moved with a constant velocity v n a

magnetic field. A potential difference appears across the two

ends

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

→
v ∣ ∣

→
B

→
l ∣ ∣

→
B

→
V ∣ ∣

→
l

→
V ⊥

→
l ⊥

→
B

https://dl.doubtnut.com/l/_ZEitOGATxMFL
https://dl.doubtnut.com/l/_1njGbNqOfGGA
https://dl.doubtnut.com/l/_CxcvTTDO1Dev


5. A rectangular loop of wire is placed in a uniform magnetic

field B acting normally to the plane of the loop. If a man attempt

to pull it out ofthefield with velocityv as shown in figure-5.338,

calculate the power required for this purpose.if resistance of

loop is
R. 

A. Bil.v

B. 

C. 

D. 

Answer: B

B2l2v2

R

Bl2v2

R

Bvl

R

https://dl.doubtnut.com/l/_CxcvTTDO1Dev


Watch Video Solution

6. A rectangular coil is placed in a region having a uniform

magnetic field  perpendicular to the plane of the coil. An emf

will not be induced ion the coil if the 

A. Magnetic field increases uniformly

B. Coil is rotated about an axis perpendicular to the plane of

the coil and passing through its centre O, the coil

remaining in the same plane

B

https://dl.doubtnut.com/l/_CxcvTTDO1Dev
https://dl.doubtnut.com/l/_y5rxxAoCMWR8


C. Coil is rotated about the axis OX

D. Magnetic field is suddenly switched off

Answer: B

Watch Video Solution

7. A metal disc of radius R rotates with an angular velcoity 

about an axis perpendiclar to its plane passing through its

centre in a magnetic field B acting perpendicular to the plane of

the disc. Calculate the induced emf between the rim and the axis

of the disc.

A. 

B. 

C. 

ω

BπR2ω

BR2ω

BπR2ω
1

2

https://dl.doubtnut.com/l/_y5rxxAoCMWR8
https://dl.doubtnut.com/l/_WtpAURPkTnyS


D. 

Answer: D

Watch Video Solution

BR2ω
1

2

8. A conducting bar is pulled with a constant speed  on a

smooth conducting rail. The region has a steady magnetic field

of induction  as shown in the figure. If the speed of the bar is

v

B

https://dl.doubtnut.com/l/_WtpAURPkTnyS
https://dl.doubtnut.com/l/_pgKPkBYo902t


doubled then the rate of heat dissipation will 

A. Constant

B. Quarter of the initial value

C. Four fold

D. Doubled

Answer: C

https://dl.doubtnut.com/l/_pgKPkBYo902t


Watch Video Solution

9. A loop is kept so that its center lies at the origin of the

coordinate system. A magnetic field has the induction 

pointing along  axis as shown in the figure 


A. NO emf and current wil be induced in the loop if it rotates

about Z axis

B

Z

https://dl.doubtnut.com/l/_pgKPkBYo902t
https://dl.doubtnut.com/l/_97ksau3hKaUO


B. Emf induced but no current flows if the loop is a fiber

when it rotates about y axis

C. If the loops moves along z-axis with constant velocity no

current flows in it

D. All of above

Answer: D

Watch Video Solution

10. A rectangle loop with a sliding connector of length 

is situated in a uniform magnetic field  perpendicular to

the plane of loop. Resistance of connector is . Two

resistance of  and  are connected as shown in figure. the

external force required to keep the connector moving with a

l = 1.0m

B = 2T

r = 2Ω

6Ω 3Ω

https://dl.doubtnut.com/l/_97ksau3hKaUO
https://dl.doubtnut.com/l/_a5KFv84GayCp


constant velocity  is 


A. 6 N

B. 4 N

C. 2 N

D. 1 N

Answer: C

Watch Video Solution

v = 2m/s

https://dl.doubtnut.com/l/_a5KFv84GayCp


11. A straight rod of length  si rotating about axis passing

through  is shown. A uniform magnetic field  exists parallel

to the axis of rotation.  induced between  and  is: 


A. 

B. 

C. 

D. zero

Answer: C

Watch Video Solution

l

O B

E. m. f P Q

BL2ω
8

25

BL2ω
7

25

BL2ω
3

10

https://dl.doubtnut.com/l/_OOGs8caSBLit
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12. Deternine the magnitude of the emf generated between the

ends of the axle of a railway carriage, 1m in length, when it is

moving with a velocity of 36 km/hr along a horizontal track,

given horizontal component to Earth's magnetic field

 Tesla and angle of dip .

A.  volt

B.  Volt

C.  Volt

D.  Volt

Answer: B

Watch Video Solution

BH = 4 × 10− 5 δ = 60∘

7.9 × 10− 4

6.9 × 10− 4

5.9 × 10− 4

3.9 × 10− 4

https://dl.doubtnut.com/l/_mNw20Yi27WW2


1. Two identical solid metal (A &B) plates are oscillating between

external magnetic field  as shown in figure plate 'B' has slots

cutting in it. Which one will stop earlier 

A. Plate A

B. Plate B

C. Plate A & B both stop at same time

D. Data is insuffcient

Answer: A

→
B

https://dl.doubtnut.com/l/_FSSbvnqzqHc4


Watch Video Solution

2. A Conducting ring of radius 1 meter is placed in an uniform

magnetic field  of  tesla oscillating with frequency 

with its plane at right angles to . What will be the induced

electric field?

A. 

B. 0.5 V/m

C. 10 V/m

D. 62 V/m

Answer: B

Watch Video Solution

B 0.01 100Hz

B

πvolt /m

https://dl.doubtnut.com/l/_FSSbvnqzqHc4
https://dl.doubtnut.com/l/_y6zLtJOvRUQc


3. In an AC generator, a coil with N turns, all of the same area A

and total resistance R, rotates with frequency  in a magnetic

field B. The maximum value of emf generated in the coils is

A. NAB

B. NABR

C. 

D. 

Answer: C

Watch Video Solution

(ω)

NABω

NABRω

4. Formation of Eddy currents has desirable effects in 

I Electromagnetic damping 

https://dl.doubtnut.com/l/_Q2stUxlwjQBK
https://dl.doubtnut.com/l/_unMTVw1TlsVe


Evaluate Yourself 5

II. Transformer 

III. Inductothcrmy

A. All are correct

B. Only II is correct

C. I and IiI are correct

D. II and III are correct

Answer: A

View Text Solution

1. A magnetic flux of  weber is linked with each turn of

a 200 turn coil when there is an electric current of 3 A in it. The

9 × 10− 4

https://dl.doubtnut.com/l/_unMTVw1TlsVe
https://dl.doubtnut.com/l/_NDTssiPRZ6mV


self inductance of the coil is

A.  H

B.  H

C.  H

D.  H

Answer: B

Watch Video Solution

3 × 10− 2

6 × 10− 2

4 × 10− 2

10− 3

2. A constant current I is maintained in a solenoid. Which of lthe

following quantities will increase if an iron rod is inserted in the

solenoid along its asix?

A. Magnetic flux linked with the solenoid

B. Self-inductance of the solenoid

https://dl.doubtnut.com/l/_NDTssiPRZ6mV
https://dl.doubtnut.com/l/_kIJcMJusBJPw


C. Magnetic field at the centre

D. All of above

Answer: D

Watch Video Solution

3. The equivalent inductance between points P and Q in figure is 

A. 2 H

B. 6 H

https://dl.doubtnut.com/l/_kIJcMJusBJPw
https://dl.doubtnut.com/l/_98RfiDfAGY9X


C. 8/3 H

D. 4/9 H

Answer: A

Watch Video Solution

4. The current is a solenoid of 240 turns, having a length of 12

cm and a radius of 2 cm, changes at a rate of . Find the

emf indcued in it.

A. 

B. 

C. 

D. 

0.8As−

8 × 10− 4V

6 × 10− 4V

3 × 10− 4V

10− 4V

https://dl.doubtnut.com/l/_98RfiDfAGY9X
https://dl.doubtnut.com/l/_RLIFSCmSaEdO


Answer: B

Watch Video Solution

5. A solenoid of length 20cm, area of cross- section  and

having 4000 turns is placed inside another solenoid of 2000

turns having a cross - sectional area  and length 10 cm.

Find the mutual inductance between the solenoids.

A.  H

B. 20 mH

C. 30 mH

D. 40 mH

Answer: B

Watch Video Solution

4.0cm2

8.0cm2

3 × 10− 2

https://dl.doubtnut.com/l/_RLIFSCmSaEdO
https://dl.doubtnut.com/l/_Eb9w4hnV4vwn


6. Induction furnace works on the principle of

A. Self induction

B. Mutual induction

C. Eddy current

D. None of these

Answer: C

Watch Video Solution

7. Self inductance of a coil is independent of

A. current flowings in the coil

B. emf induced in the coil

https://dl.doubtnut.com/l/_Eb9w4hnV4vwn
https://dl.doubtnut.com/l/_LBj7lmvxdV44
https://dl.doubtnut.com/l/_Y5TaJGdvVALD


C. rate of change of current in the coil

D. All of these

Answer: D

Watch Video Solution

8. A small circular loop of radius a is placed inside a large square

loop of edge  . The loops are coplanar and

concentric. Find mutual inductance.

A. 

B. 

C. 

D. 

L( > > a)

r

R

r2

R

r

R2

r2

R2

https://dl.doubtnut.com/l/_Y5TaJGdvVALD
https://dl.doubtnut.com/l/_Se7MBF4q0FJh
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Answer: B

Watch Video Solution

1. An a.c. generator consists of a coil of 50 turns and area 

rotating att an angular speed of  in a uniform

magnetic field B = 0.3 T between two fixed pole pieces. The

resistance of the circuit including that of coil is . Find (i)

the max. current drawn from the generator. 

(ii) What will be the orientaiton of the coil w.r.t. the magnetic

field to have (a) maximum (b) zero magnetic flux ? 

(iii) Would the generator work if the coil were stationary and

instead, the pole pieces rotated together with the same speed

as above ?

2.5m2

60rads− 1

500Ω

https://dl.doubtnut.com/l/_Se7MBF4q0FJh
https://dl.doubtnut.com/l/_wD6EUhlgMqLf


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

2A

4A

4.5A

3A

2. The induced emf of a generator when the flux of poles is

doubled and speed is doubled

A. becomes half

B. remains same

C. becomes double

https://dl.doubtnut.com/l/_wD6EUhlgMqLf
https://dl.doubtnut.com/l/_Ial6R3WtgnoP


D. becomes 4 time

Answer: D

Watch Video Solution

3. when the plane of the armature of an a.c. generator is parallel

to the field, in which it is rotating,

A. both the flux linked and induced e.m.f in the coil are zero

B. the flux linked with it is zero, while induced e.m.f is

maximum

C. flux linked is max. while induced e.m.f is zero

D. both ,the flux and e.m.f have their respective maximum

values

https://dl.doubtnut.com/l/_Ial6R3WtgnoP
https://dl.doubtnut.com/l/_vrnhM6IIztWK


C U Q

Answer: B

Watch Video Solution

1. When ever the flux linked with a coil changes, then

A. Current is always induced

B. an emf and a currect are always induced

C. an emf is induced but a currect is never induced

D. an emf is always induced and a currect is induced, when

the coil is a closed one

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_vrnhM6IIztWK
https://dl.doubtnut.com/l/_L6ICxKPmb1eL


Watch Video Solution

2. Whenever the magnet flux linked with a coil changes, then is

an induced emf in the circuit. This emf lasts

A. For a short time

B. For a long time

C. For ever

D. So long as the change in the flux takes place

Answer: D

Watch Video Solution

3. A magnet is moved towards a coil (i) quickly (ii) slowly, then

the induced e.m.f. is

https://dl.doubtnut.com/l/_L6ICxKPmb1eL
https://dl.doubtnut.com/l/_Etq99NSGD2rA
https://dl.doubtnut.com/l/_3kTtJllwjmtN


A. Larger in case (i)

B. Smaller in case(i)

C. Equal in both

D. Larger or smaller dependding upon the radius of the coil

Answer: A

Watch Video Solution

4. The law of electromagnetic induction have been used in the

construction of

A. Galvanometer

B. Voltmeter

C. electric motor

https://dl.doubtnut.com/l/_3kTtJllwjmtN
https://dl.doubtnut.com/l/_nsdidkGfeFmu


D. electric generator

Answer: D

Watch Video Solution

5. When a rate of change of current in a circuit is unity, the

induced emf is equal to

A. Total flux linked with the coil

B. induced charge

C. Number of turns in the circle

D. Coefficient of self induction

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_nsdidkGfeFmu
https://dl.doubtnut.com/l/_zwizBj7P53R6


6. A bar magnet is dropped along the axis of copper ring held

horizontally. The acceleration of fall is

A. Equal to 'g' at the place

B. Less than 'g'

C. More than 'g'

D. Depends upon diameter of the ring and length of the

magnet.

Answer: B

Watch Video Solution

7. An annular circular brass disk of inner radius  and outer

radius  is rotating about an axis passing through its centre

' r'

'R'

https://dl.doubtnut.com/l/_zwizBj7P53R6
https://dl.doubtnut.com/l/_BuSBMvQhZ42G
https://dl.doubtnut.com/l/_6YcYGJcseWuS


and perpendicular to its plane with a uniform angular velocity

 in a uniform magnetic filed of induction  normal to the

plane of the disk. The induced emf between the inner and outer

edge of the annular disk is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

'ω' 'B'

Bω(r2 + R2)

2

Bω(R2 − r2)

2

Bω(r − R)

2

Bω(r + R)

2

8. Consider the situation shown in the figure. If the current  in

the long straight conducting wire  is increased at a steady

I

XY

https://dl.doubtnut.com/l/_6YcYGJcseWuS
https://dl.doubtnut.com/l/_DeSrNT9Fkc2A


rate then the induced .'s in loop  and  will be 


A. Clockwise in A anti clockwise in

B. anticlockwise in A, clockwise in B

C. Clockwise in both A and B

D. anti clockwise in both A and B

Answer: A

Watch Video Solution

e. m. f A B

https://dl.doubtnut.com/l/_DeSrNT9Fkc2A


9. The direction of the induced  is determined by

A. Fleming's left hand rule

B. Fleming 's right hand rule

C. Maxwell's right hand screw rule

D. Ampere's rule of swimming

Answer: B

Watch Video Solution

e. m. f.

10. A wire moves with a velocity  through a magnetic field

and experiences an induced charge sepration as shown. Then

' ' v' '

https://dl.doubtnut.com/l/_DolVZDF2yHXL
https://dl.doubtnut.com/l/_q8LEj88fl6Uv


the direction of the magnetic field is 

A. in to the page

B. out of the page

C. towards the bottom of the pageq

D. towards the top of the page

Answer: A

Watch Video Solution

11. An electric potential difference will be induced between the

ends of the conductor shown in the figure, if the conductor

https://dl.doubtnut.com/l/_q8LEj88fl6Uv
https://dl.doubtnut.com/l/_ydQ9RpISgnR4


moves in the direction shown by 

A. P

B. R

C. L

D. M

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_ydQ9RpISgnR4
https://dl.doubtnut.com/l/_Qbxpg1voo9wd


12. A horizontal straight conductor when placed along south-

north direction falls under gravity, there is

A. an induced currect form south-to -north direction

B. an induced currect from north-to south direction

C. no induced emf along the length of the conductor

D. an induced emf along the length of the conductor

Answer: C

Watch Video Solution

13. Two circular, similar, coaxial loops carry equal currents in the

same direction. If the loops are brought nearer, what will

happen?

https://dl.doubtnut.com/l/_Qbxpg1voo9wd
https://dl.doubtnut.com/l/_4GoNRE56ZmYv


A. Current will increase in each loop

B. Current will decrease in each loop

C. Current will remain same in each loop

D. Current will increase in one and decrease in the other

Answer: B

Watch Video Solution

14. A long conducting wire  is moved over a conducting

triangular wire  with a constant velocity  in a uniform

magnetic field  directed into the plane of the paper.

AH

CDE v

→
B

https://dl.doubtnut.com/l/_4GoNRE56ZmYv
https://dl.doubtnut.com/l/_RlbxkMih8hoV


Resistance per unit length of each wire is . Then 

A. a constant clockwise induced current will flow in the

closed loop

B. an increasing anticlockwise induced current will flow in the

closed loop

C. a decreasing anticlockwise induced current will flow in the

closed loop

D. a constant anticlockwise induced current will flow in the

closed loop

ρ

https://dl.doubtnut.com/l/_RlbxkMih8hoV


Answer: D

Watch Video Solution

15. A square coil  with its plane vertically is released from

rest in a horizontal uniform magnetic field  of length  . The

accelaration of the coilis 

ACDE

→
B 2L

https://dl.doubtnut.com/l/_RlbxkMih8hoV
https://dl.doubtnut.com/l/_8NZGbujhN2XH


A. less than 'g' for all the time till the loop crosses the

magnetic field completely

B. less than 'g' when it enters the field and greater than 'g'

when it comes out of the field

C. g' all the time

D. less than 'g' when it enters and comes out of the field but

equal to 'g' when it is within the field

Answer: D

Watch Video Solution

16. A conducting wire frame is placed in a magnetic field which is

directed into the paper. The magnetic field is increasing at a

constant rate. The direction of induced current in wire  andAB

https://dl.doubtnut.com/l/_8NZGbujhN2XH
https://dl.doubtnut.com/l/_gKhfgQ7o4thR


 are 


A. B to A and D to C

B. A to B and C to D

C. A to B and D to C

D. B to A and C to D

Answer: A

Watch Video Solution

CD

https://dl.doubtnut.com/l/_gKhfgQ7o4thR


17. A rectangular loop of wire with dimensions shown in figure is

coplanar with a long wire carrying current . The distance

between the wire and the left side of the loop is . The loop is

pulled to the right as indicated. What are the directions of the

induced current in the loop and the magnetic forces on the left

and right sides of the loop when the loop is pulled ? 

' I'

r

https://dl.doubtnut.com/l/_w5syl8QSTJzM


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

Induced Force on left side Force on right side

Counter clockwise To the left To the left

Induced Force on left side Force on right side

Counter clockwise To the right To the left

Induced Force on left side Force on right side

clockwise To the right To the left

Induced Force on left side Force on right side

clockwise To the left To the right

18. The four wire loops shown figure have vertical edge lengths

of either  or . They will move with the same speed into a

region of uniform magnetic field  directed out of the page.

Rank them according to the maximum magnitude of the

L, 2L 3L

→
B

https://dl.doubtnut.com/l/_w5syl8QSTJzM
https://dl.doubtnut.com/l/_NS9AmvXpFUoC


induced emf greatest to least. 

A. 1 and 2 tie, then 3 and 4 tie

B. 3 and 4 tie, then 1 and 2 tie

C. 4,2,3,1

D. 4 then, 2 and 3 tie and then 1

Answer: D

Watch Video Solution

19. A rod lies across frictionless rails in a uniform magnetic field

 as shown in figure. The rod moves to the right with speed .
→
B V

https://dl.doubtnut.com/l/_NS9AmvXpFUoC
https://dl.doubtnut.com/l/_PgPa2m1B320m


In order to make the induced emf in the circuit to be zero, the

magnitude of the magnetic field should 

A. not change

B. increase linearly with time

C. decrease linearly with time

D. decrease nonlinearly with time

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_PgPa2m1B320m


20. An electron moves on a straight line path  as shown in

figure. A coil is kept on the right such that  is the plane of

the coil. At the instant when the electron gets closest to the coil

(neglect self-induction of the coil) 

A. The current in the coil flows clockwise

B. The current in the coil flows anticlockwise

C. The current in the coil is zero

Y Y '

Y Y '

https://dl.doubtnut.com/l/_LBRJiLwL4XSi


D. The current in the coil does not change the directions as

the electron crosses point O

Answer: C

Watch Video Solution

21. In figure, there is conducting ring having resistance  placed

in the plane of paper in a uniform magnetic field . If the rings

is rotating in the plane of paper about an axis passing through

point  and perpendicular to the plane of paper with constant

R

B0

O

https://dl.doubtnut.com/l/_LBRJiLwL4XSi
https://dl.doubtnut.com/l/_rOI94b0De2PS


angular speed  in clockwise direction, then 

A. point O will be at higher potential then A

B. the potential of point B and C will be different

C. the current in the ring will be zero

D. the current in the ring will be 

Answer: C

W t h Vid S l ti

ω

2B0ωr
2 /R

https://dl.doubtnut.com/l/_rOI94b0De2PS


Watch Video Solution

22. In the space shown a non-uniform magnetic field

 tesla is present. A closed loop of small

resistance, placed in the  plane is given velocity . The force

due to magnetic field on the loop is 

A. zero

B. Along+x direction

C. along -x direction

→
B = B0(1 + x)( − k̂)

xy V0

https://dl.doubtnut.com/l/_rOI94b0De2PS
https://dl.doubtnut.com/l/_GediOUA0kvxn


D. along |y direction

Answer: C

Watch Video Solution

23. Two identical cycle wheels (geometrically have different

number of spokes connected from center to rim. One if having

 spokes and the other having only  (the rim and the spokes

are resistance less). One resistance of value  is connected

between centre and rim. The current in  will be

A. double in the first wheel than in the second wheel

B. four times in the first wheel than in the second wheel

C. will be double in the second wheel than that of the first

wheel

20 10

R

R

https://dl.doubtnut.com/l/_GediOUA0kvxn
https://dl.doubtnut.com/l/_pz5hU5ibLGVd


D. will be equal in both these wheels

Answer: D

Watch Video Solution

24.  and  are fixed conducting smooth rails placed in a

vertical plane and joined by a constant current source at its

upper end.  is a conducting rod which is free to slide on the

rails. A horizontal uniform magnetic field exists in space as

AB CD

PQ

https://dl.doubtnut.com/l/_pz5hU5ibLGVd
https://dl.doubtnut.com/l/_p9mafs96HLza


shown in figure. If the rod  is released from rest then, 

A. the rod PQ will move downward with constant

acceleration

B. the rod PQ will move upward with constant acceleration

C. the rod will remain at rest

D. any of the above

Answer: D

PQ

https://dl.doubtnut.com/l/_p9mafs96HLza


Watch Video Solution

25. Three identical coils  and  carrying currents are placed

co-axially with their planes parallel to one another.  and 

carry current as shown in figure  is kept fixed while  and 

both are moved towards  with the same speed. Initially,  is

equally separated from  and . The direction of the induced

current in the coil  is 

A. Same as that in coil A

B. Same as that in coil B

A, B C

A C

B A C

B B

A C

B

https://dl.doubtnut.com/l/_p9mafs96HLza
https://dl.doubtnut.com/l/_p2KCgz6TOoIO


C. zero

D. none of these

Answer: C

Watch Video Solution

26. Two identical conductors  and  are placed on two friction

less rails  and  in a uniform magnetic field directed into the

plane. If  is moved in the direction shown in figure with a

P Q

R S

P

https://dl.doubtnut.com/l/_p2KCgz6TOoIO
https://dl.doubtnut.com/l/_mhQ7loYfaAEZ


constant speed, then rod  

A. will be attracted towards P

B. will be repelled away from P

C. will remain stationary

D. may be repelled away orattracted towards P

Answer: A

Watch Video Solution

Q

https://dl.doubtnut.com/l/_mhQ7loYfaAEZ


27. An inductor may store energy in

A. electric field

B. magnetic field

C. resistance of the coil

D. electric and magentic fields

Answer: B

Watch Video Solution

28. If  is the number of turns in a coil, the value of self

inductance varies as

A. 

'N'

N 0

https://dl.doubtnut.com/l/_mhQ7loYfaAEZ
https://dl.doubtnut.com/l/_GPtPlv003qTe
https://dl.doubtnut.com/l/_foMjKibRwCCW


B. N

C. 

D. 

Answer: C

Watch Video Solution

N 2

N − 2

29. A series combination of  and  is connected to a battery of

emf  having negligible internal resistance. The final value of

current depends upon

A. L and R only

B. E and L only

C. E and R only

D. L,R and E only

L R

E

https://dl.doubtnut.com/l/_foMjKibRwCCW
https://dl.doubtnut.com/l/_F73L6EF70hEj


Answer: C

Watch Video Solution

30. A circuit contains two inductors of self-inductance  and 

in series (Fig) If  is the mutual inductance, then the effective

inductance of the circuit shows will be 

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

L1 L2

M

L1 + L2

(L1 + L2)
1

2

(L1 ± L2)

√L1L2

https://dl.doubtnut.com/l/_F73L6EF70hEj
https://dl.doubtnut.com/l/_9F9JUNkbnJjT


31. The coefficient of self inductance and the coefficient of

mutual inductance have

A. same units but different dimensions

B. different units but same dimenstions

C. different units and different dimensions

D. same units and same dimensions

Answer: D

Watch Video Solution

32. The mutual inductance between a pair of coils each of 

turns is . If a current is  in the first coil is brought to

'N'

'M' ' I'

https://dl.doubtnut.com/l/_9F9JUNkbnJjT
https://dl.doubtnut.com/l/_J0AR07xLuFpW
https://dl.doubtnut.com/l/_NrGVC84pce2Q


zero in a time , then the avergae emf induced in the second coil

is

A. MI/t

B. Mt/I

C. Mt/IN

D. It/MN

Answer: A

Watch Video Solution

t

33. A circuit contains two inductors of self-inductance  and 

in series (Fig) If  is the mutual inductance, then the effective

inductance of the circuit shows will be 

L1 L2

M

https://dl.doubtnut.com/l/_NrGVC84pce2Q
https://dl.doubtnut.com/l/_lBNFRkMeTs9o


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

L1 + L2

L1 + L2 − 2M

L1 + L2 + M

L1 + L2 + 2M

34. In the circuit of Fig. (1) and (2) are ammeters. Just after the

key  is pressed to complete the circuit, the reading is 
K

https://dl.doubtnut.com/l/_lBNFRkMeTs9o
https://dl.doubtnut.com/l/_Fe7IkO6mzhXq


A. maximum in both (1) and (2)

B. zero in both (1) and (2)

C. zero in (1) minimum in (2)

D. maximum in (1) ,zero in (2)

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_Fe7IkO6mzhXq
https://dl.doubtnut.com/l/_5TtP8IA3jLP1


35. A pure inductor , a capactior  and a resistance  are

connected across a battery of emf  and internal resistance  as

shows in Fig. Switch  is closed at , select the correct

altermative (S). 

A. current through resistance R is zero all the time

B. current through resistance R is zero at t=0 and 

C. maximum charge stored in the capacitor is CE

L C R

E r

SW t = 0

t → ∞

https://dl.doubtnut.com/l/_5TtP8IA3jLP1


D. maximum energy stored in the inductor is equal to the

maximum energy stored in the capacitor

Answer: B

Watch Video Solution

36. In the circuit shown in Fig. A conducting wire HE is moved

with a constant speed v towards left. The complete circuit is

placed in a uniform magnetic field  perpendicular to the plane
→
B

https://dl.doubtnut.com/l/_5TtP8IA3jLP1
https://dl.doubtnut.com/l/_WnH179ZkX9dn


of circuit inwards. The current in HKDE is 

A. clockwise

B. anticlockwise

C. alternating

D. zero

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_WnH179ZkX9dn
https://dl.doubtnut.com/l/_c5McgfwSAPTE


37. In which of the following cases the emf is induced due to

time varying magnetic feld (induced field emf)? Case I A magnet

is moving along the axis of a conducting coil 

Case II A loop having varying area (due to moving jumper) is

placed in a magnetic field 

case III The resistance of the coil is changing, which is connected

to an ideal battery. case IV a current carrying wire is

approaching a conducting ring.

A. I,II and III only

B. I,III and IV only

C. I,II and IV only

D. All the four

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_c5McgfwSAPTE


38. A closed conducting ring is placed in between two bar

magnets as shown in the figure. The pole strength of  is

double that of  . When the two bar magnets are at same

distance from the centre of the ring, the bar magnet  has

given a velocity 2v while  is given velocity v in the direction as

shown in the figure. 

 


The direction of induced current in the ring as seen from XX

from this moment to the moment till bar magnets collide is

A. always clockwise

B. always anticlockwise

M1

M2

M1

M2

https://dl.doubtnut.com/l/_kMyIadOF7akP


C. first clockwise , and then anticlockwise

D. first anti-clockwise, and then clockwise

Answer: B

Watch Video Solution

39. Two identical circular loops of metal wire are lying on a table

without touching each other. Loop A carries a current which

increases with time. In response, the loop B

A. remains stationary

B. is attracted by the loop A

C. is repelled by the loop A

D. rotates about its CM,with CM fixed

https://dl.doubtnut.com/l/_kMyIadOF7akP
https://dl.doubtnut.com/l/_rKl1kLIDmoBS


Answer: C

Watch Video Solution

40. A metallic square loop ABCD is moving in its own plane with

velocity v in a uniform magnetic field perpendicular to its plane

as shown in the figure. An electric field is induced 

A. in AD,but not in BC

B. in BC , but not in AD

https://dl.doubtnut.com/l/_rKl1kLIDmoBS
https://dl.doubtnut.com/l/_PyiuLXMAO4fb


C. neither in AD nor in BC

D. in both AD and BC

Answer: D

Watch Video Solution

41. Two circular coils can be arranged in any of the three

situation shown in the figure. Their mutual inductance will be 

,

https://dl.doubtnut.com/l/_PyiuLXMAO4fb
https://dl.doubtnut.com/l/_u1ZbwJtiFSya


,

A. maximum in situation(A)

B. maximum in situation (B)

C. maximum in situation (C )

D. the same in all situations

https://dl.doubtnut.com/l/_u1ZbwJtiFSya


Answer: A

Watch Video Solution

42. As shown in the figure, P and Q are two coaxial conducting

loops separated by some distance. When the switch S is closed,

a clockwise current  (as seen by E) and an induced current 

flows in Q. The switch remains closed for a long time. when S is

opened, a current  flows in Q. Then the direction 

 (as seen by E) are 


IP IQ1

IQ2

IQ1 and IQ2

https://dl.doubtnut.com/l/_u1ZbwJtiFSya
https://dl.doubtnut.com/l/_zZcgqtuZRYY8


A. respectively clockwise and anticlockwise

B. both clockwise

C. both anticlockwise

D. respectively anticlockwise and clockwise

Answer: D

Watch Video Solution

43. The variation of induced emf  with time  in a coil if a

short bar magnet is moved along its axis with a constant

velocity is best represent as 

(E) (t)

https://dl.doubtnut.com/l/_zZcgqtuZRYY8
https://dl.doubtnut.com/l/_veoCJ9tFsoxC


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_veoCJ9tFsoxC


44. An infinitely long cylinder is kept parallel to an uniform

magnetic field B directed along positive z-axis. The direction of

induced current as seen from the z-axis will be

A. clockwise of the +ve z-axis

B. anticlockwise of the +ve z-axis

C. zero

D. along the magnetic field

Answer: C

Watch Video Solution

45. The figure shows certain wire segments joined together to

form a coplaner loop. The loop is placed in a perpendicular

magnetic field in the direction going into the plane of the figure.

https://dl.doubtnut.com/l/_oHTEWdj7j8mJ
https://dl.doubtnut.com/l/_Oz8RpliZslEI


The magnitude of the field increases with time  are

the currents in the segments ab and cd. Then, 

A. 

B. 

C.  is in the direction ba and  is in the direction cd

D.  is in the direction ab and  is in the direction dc

Answer: D

Watch Video Solution

I1 and I2

I1 > I2

I1 < I2

I I2

I1 I2

https://dl.doubtnut.com/l/_Oz8RpliZslEI


46. A coil is suspended in a uniform magnetic field, with the

plane of the coil parallel to the magnetic lines of force. When a

current is passed through the coil it starts oscillating, It is very

difficult to stop. But if an aluminium plate is placed near to the

coil, it stops. This is due to :

A. development of air current when the plate is placed

B. induction of electrical charge on the plate

C. shileding of magnetic lines of force as aluminium is a

paramagnetic material

D. electromagnetic induction in the aluminimum plate giving

rise to electromagnetic damping

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_42x6GPJP2dh1


47. Which of the following units denotes the electrical

inductance ?

A. 

B. henry (H)

C. 

D. weber (Wb)

Answer: B

Watch Video Solution

Wb/m2

H /m2

48. A rod of length l rotates with a small but uniform angular

velocity  about its perpendicular bisector. A uniform magneticω

https://dl.doubtnut.com/l/_42x6GPJP2dh1
https://dl.doubtnut.com/l/_Yt8vWNi5WF77
https://dl.doubtnut.com/l/_JlwfCXUqrci8


field B exists parallel to the axis of rotation. The potential

difference between the centre of the rod and an end is

A. zero

B. 

C. 

D. 

Answer: B

Watch Video Solution

1/8ωBl2

1/2ωBl2

Bωl2

49. A rod of length l rotates with a uniform angular velocity

omega about its perpendicular bisector. A uniform magnetic

field B exists parallel to the axis of rotation. The potential

difference between the two ends of the lrod is

https://dl.doubtnut.com/l/_JlwfCXUqrci8
https://dl.doubtnut.com/l/_NPX5yoJm480M


A. zero

B. 

C. 

D. 

Answer: A

Watch Video Solution

1/2Blω2

Blω2

2Blω2

50. Consider the situation shown in figure. If the switch is closed

and after some time it is opened again, the closed loop will

https://dl.doubtnut.com/l/_NPX5yoJm480M
https://dl.doubtnut.com/l/_dKEhkEI7lAkr


show 

A. an anticlockwise current-pulse

B. a clockwise current -pulse

C. an anticlockwise current -pulse and then a clockwise

current -pulse

D. a clockwise current-pulse and then an anticlockwise

current -pulse

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_dKEhkEI7lAkr


Exercise 1 C W

51. A bar magnet is released from rest along the axis of a very

long, vertical copper tube. After some time the magnet.

A. will stop in the tube

B. will move with almost constant speed

C. will move with an acceleration g

D. will oscillate

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_8xcakqpmdqny


1. A coil of 100 turns,  area is placed in external magnetic

field of 0.2 Tesla (S.I) in such a way that plane of the coil makes

an angle  with the field direction. Calculate magnetic flux of

the coil (in weber)

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

5cm2

30∘

5 × 10− 3

4 × 10− 3

1.2 × 10− 3

3 × 10− 3

2. The magnetic field perpendicular to the plane of a loop of

area  is 0.2 T . Calculate the magnetic flux through the0.1m2

https://dl.doubtnut.com/l/_6w5MJ5GzGMPo
https://dl.doubtnut.com/l/_ZgIXENWJkU7X


loop (in weber)

A. 0.01

B. 0.02

C. 0.03

D. 0.04

Answer: B

Watch Video Solution

3. The magnetic field in a certain region is given by 

 tesla. How much magnetic flux passes through

the loop of area 100.0cm2 lies flat in xy plane ?

A. 

B. 

→
B = (4 î − k̂)

−0.01

−0.02

https://dl.doubtnut.com/l/_ZgIXENWJkU7X
https://dl.doubtnut.com/l/_7sNDpsQ7bgfQ


C. 

D. 

Answer: A

Watch Video Solution

−0.03

−0.04

4. A coil and a magnet moves with their constant speeds 10

m/sec and 5 m/sec respectively, towards each other, then

induced emf in coil is 12mV. If both are move in same direction ,

then induced emf in coil

A. 15 mV

B. 4 mV

C. 64 mV

D. zero

https://dl.doubtnut.com/l/_7sNDpsQ7bgfQ
https://dl.doubtnut.com/l/_mqIoct0uIt0t


Answer: B

Watch Video Solution

5. The radius of a circular coil having 100 turns is 2 cm. its plane

is normal to the magnetic field. 

The magnetic field changes from 4T to 8T in 3.14 sec. The

induced emf in coil will be

A. 0.08 V

B. 0.04 V

C. 0.16V

D. 0.12 V

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_mqIoct0uIt0t
https://dl.doubtnut.com/l/_IblSSZYJjdZg


6. A short magnet is allowed to fall along the axis of a horizontal

metalic ring. Starting from rest, the distance fallen by the

magnet in one second may be

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

4.0m

5.0m

6.0m

7.0m

7. Magnetic flux in a circuite containing a coil of resistance 

change from  to  in . The charge passed

2Ω

2.0Wb 10Wb 0.2 sec

https://dl.doubtnut.com/l/_IblSSZYJjdZg
https://dl.doubtnut.com/l/_Qlt5tZNm0ZfL
https://dl.doubtnut.com/l/_LMwoIsSpoIx2


through the coil in this time is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

5.0C

4.0C

1.0C

0.8C

8. A coil of self inductance 2H carries a 2A current If direction of

current is reversed in 1 sec., then induced emf in it :-

A. 

B. 

−8V

8V

https://dl.doubtnut.com/l/_LMwoIsSpoIx2
https://dl.doubtnut.com/l/_gyCLOBm1I6Ft


C. 

D. zero

Answer: B

Watch Video Solution

−4V

9. In an inductor of self-inductance L=2 mH, current changes with

time according to relation . At what time emf is zero ?

A. 2 sec

B. 1 sec

C. 4 sec

D. 3 sec

Answer: A

i = t2e− t

https://dl.doubtnut.com/l/_gyCLOBm1I6Ft
https://dl.doubtnut.com/l/_IbvExzOtsdVl


Watch Video Solution

10. A Conducting ring of radius 1 meter is placed in an uniform

magnetic field  of  tesla oscillating with frequency 

with its plane at right angles to . What will be the induced

electric field?

A. 1 volts/m

B. 2 volts/m

C. 10 volts/m

D. 62 volts/m

Answer: B

Watch Video Solution

B 0.01 100Hz

B

https://dl.doubtnut.com/l/_IbvExzOtsdVl
https://dl.doubtnut.com/l/_1hayPphRN6fH


11. when the wire loop is rotated in the magnetic field between

the poles of a magnet the direction of emf changes once in

every

A. 1 revolution

B. 2 revolution

C. 1/4 revolution

D. 1/2 revolution

Answer: D

Watch Video Solution

12. An inductor of  henry and a resistance of  ohms are

connected in series with a battery of  volts. The initial rate of

change of current is

2 10

5

https://dl.doubtnut.com/l/_ot3YMtUGhTfn
https://dl.doubtnut.com/l/_TvBS4qztYq3Y


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

0.5As− 1

2.0As− 1

2.5As− 1

0.25As− 1

13. A solenoid is 1.5 m long and its inner diameter is 4.0 cm . It

has three layers of windings of 1000 turns each and carries a

current of 2.0 amperes. The magnetic flux for a cross-section of

the solenoid is nearly

A. weber

B.  weber

4.1 × 10− 5

5.2 × 10− 5

https://dl.doubtnut.com/l/_TvBS4qztYq3Y
https://dl.doubtnut.com/l/_xA8kRRL66teC


C.  weber

D.  weber

Answer: C

Watch Video Solution

6.31 × 10− 3

2.5 × 10− 7

14. The current in ampere in an inductor is given by I=5 +16 t

where t is in s. The self induced e.m.f in it is 10mv. The self

inductance is

A.  H

B.  H

C.  H

D.  H

5.55 × 10− 5

6.25 × 10− 4

5.26 × 10− 6

7.5 × 10− 7

https://dl.doubtnut.com/l/_xA8kRRL66teC
https://dl.doubtnut.com/l/_8Ji3XyV2guZj


Answer: B

Watch Video Solution

15. The magnetic flux linked with a coil, in webers is given by the

equation . Then, the magnitude of induced emf

at t = 2 s

A. 2 V

B. 4 V

C. 8V

D. 16 V

Answer: D

Watch Video Solution

ϕ = 3t2 + 4t + 9

https://dl.doubtnut.com/l/_8Ji3XyV2guZj
https://dl.doubtnut.com/l/_n2scq3AERTno
https://dl.doubtnut.com/l/_AMqRkCZTX9oM


16. In a magnetic field of , area of a coil changes from 

 to  without changing the resistance which is .

The amount of charge that flow during this period is

A. C

B.  C

C.  C

D.  C

Answer: A

Watch Video Solution

0.05T

101cm2 100cm2 2Ω

2.5 × 10− 6

2 × 10− 6

10− 6

8 × 10− 8

17. The magnetic flux  (in weber ) in a closed circuit of

resistance 10  varies with time t (in secnod) according to

ϕ

Ω

https://dl.doubtnut.com/l/_AMqRkCZTX9oM
https://dl.doubtnut.com/l/_loPiguqwQfd0


equation . The magnitude of induced current

at  s is

A. 1.2 A

B. 0.8 A

C. 0.6 A

D. 0.2 A

Answer: D

Watch Video Solution

ϕ = 6t2 − 5t + 1

t = 0.25

18. A field of strenght  ampere turns meter acts at

right angles to the coil of  turns of area . The coil is

removed from the field in  second. Then the induced 

in the coil is

5 × 104 /π /

50 10− 2m2

0.1 e. m. f

https://dl.doubtnut.com/l/_loPiguqwQfd0
https://dl.doubtnut.com/l/_uDwnwhjiuamS


A. 0.1 V

B. 0.2 V

C. 1.96 V

D. 0.98V

Answer: A

Watch Video Solution

19. A coil has  turns and  as its area. The plane of

the coil is placed at right angles to a magnetic induction field of

. The coil is rotated through  in 

second. The average emf induced in the coil, in milli volts, is :

A. 5

B. 10

1, 000 500cm2

2 × 10− 5web/m2 180∘ 0.2

https://dl.doubtnut.com/l/_uDwnwhjiuamS
https://dl.doubtnut.com/l/_v41phu9325iP


C. 15

D. 20

Answer: B

Watch Video Solution

20. A square loop of side  is changed to a circle in time

 with its plane normal to a magnetic field . The emf

induced is

A. 

B. 

C. 

D. 

22cm

0.4 sec 0.2T

+6.6mv

−6.6mv

+13.2mv

−13.2mv

https://dl.doubtnut.com/l/_v41phu9325iP
https://dl.doubtnut.com/l/_I4ORmTf2Yhhe


Answer: B

Watch Video Solution

21. a coil of  turns and mean area of  is held

perpendicular to a uniform magnetic field of induction

. The resistance of the coil is  ohms. When the coil

is rotated through  in the magnetic field in  seconds the

average electric current (in ) induced is :

A. 12

B. 24

C. 36

D. 48

Answer: B

1200 500cm2

4 × 10− 4T 20

180∘ 0.1

mA

https://dl.doubtnut.com/l/_I4ORmTf2Yhhe
https://dl.doubtnut.com/l/_dk9WjcuyKFRg


Watch Video Solution

22. A closed coil with a resistance  is placed in a magnetic field.

The flux linked with the coil is . If the magnetic field is suddenly

reversed in direction, the charge that flows through the coil will

be

A. 

B. 

C. 

D. zero

Answer: C

Watch Video Solution

R

ϕ

ϕ/2R

ϕ/R

2ϕ/R

https://dl.doubtnut.com/l/_dk9WjcuyKFRg
https://dl.doubtnut.com/l/_FZQT3rmoKJIQ


23. A train is moving towards north with a speed of 180

kilometre per hour. If the vertical comonent of the earth's

magnetic field is  T, the emf induced in the axle 1.5 m

longs is -

A. 5.4 mV

B. 54 mV

C. 15 mV

D. 1.5 mV

Answer: D

Watch Video Solution

0.2 × 10− 4

24. A wheel with a certain number of spokes is rotated in plane

normal to earth's magnetic field so the an e.m.f. is induced

https://dl.doubtnut.com/l/_A7HeeeQ5PXSX
https://dl.doubtnut.com/l/_mADVxnKridVo


between the axle and rim of the wheel. Keeping all other things

same, number of spokes is changed. How is the e.m.f. affected ?

A. 3 e

B. 

C. e/3

D. e

Answer: D

Watch Video Solution

e
3

2

25. A square loop is placed in a uniform magnetic field  as

shown in fig. The power needed to pull it out of the field with a

→
B

https://dl.doubtnut.com/l/_mADVxnKridVo
https://dl.doubtnut.com/l/_8MHrTgxBTvWG


velocity v is proportional to 

A. 

B. v

C. 

D. 

Answer: C

Watch Video Solution

v1 / 2

v2

v3 / 2

https://dl.doubtnut.com/l/_8MHrTgxBTvWG


26. A metal conductor of length 1m rotates vertically about one

of its ends at angular velocity 5 radians per second. If the

horizontal component of earth's magnetic field is ,

then the emf developed between the two ends of hte conductor

is

A. 

B. 

C. 5 mV

D. 50 mV

Answer: B

Watch Video Solution

0.2 × 10− 4T

5μV

50μV

https://dl.doubtnut.com/l/_8Yx3cEeVVlwn


27. An air plane , with 20 m wingspread is flying at 

parallel to the earth's surface at a place whre the horizontal

component of earth's magnetic field is  T and angle of

dip is . The magnitude of the induced emf between the tips

of the wings is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

250ms− 1

2 × 10− 5

60∘

V
1

10

V
√2

10

V
√3

10

V
1

5

https://dl.doubtnut.com/l/_osFIsMHSc5ju


28. An aeroplane, in which the distance between the tips of thie

wings is 50m, is flying horizontally with a speed of 

, over a place where the vertical component of earth's magnetic

field is  tesla. The potential difference between the

tips of the wings would be

A. 0.1 V

B. 

C. 

D. 

Answer: B

Watch Video Solution

360km/hour

2.0 × 10− 4

1.0V

0.2V

0.01V

https://dl.doubtnut.com/l/_h6pzYIhY7bne


29. The horizontal component of the earth's magnetic field at a

place is  and the dip is . A metal rod of

length  placed in the north -south position and is moved

at a constant speed of  towards the east. The emf

induced in the rod will be

A. zero

B. 1 mV

C. 5 mV

D. 10 mV

Answer: B

Watch Video Solution

3 × 10− 4T tan− 1( )
4
3

0.25m

10cm/s

https://dl.doubtnut.com/l/_RSwB0HbinrOp


30. A metal bar of length  falls from rest under the action of

gravity remaining horizontal with its ends in east-west direction.

The induced  in it at the instant when it fallen for  is

A. 2.5 mV

B. 3.2 mV

C. 1.7 mV

D. 0.5 mV

Answer: C

Watch Video Solution

1m

e. m. f 10s

(BH = 1.7 × 10− 5T and g = 10ms− 2)

31. A thin semicircular conducting ring of radius  is falling with

its plane verticle in a horizontal magnetic inducting . At the

R

B

https://dl.doubtnut.com/l/_AFBfYz2gcOnV
https://dl.doubtnut.com/l/_Xxrr6CTaAloN


position , the speed of the ring is  and the potential

difference developed across the ring is 

A. zero

B.  and M is at higher potential

C.  and Q is at higher potential

D. 2RBV and Q is at higher potential

Answer: D

Watch Video Solution

MNQ V

BV π
R2

V

πRBV

https://dl.doubtnut.com/l/_Xxrr6CTaAloN
https://dl.doubtnut.com/l/_Y5xlHWvZvhqs


32. Two thick rods  are placed parallel to each other at

a distance . their ends are joined to a resistance . A magnetic

field of induction  is applied perpendicular to the plane

contaning the rods. If the rods are vertical, the terminal uniform

velocity of the rod  of mass  is given by 


AB, CD

l R

B

PQ m

https://dl.doubtnut.com/l/_Y5xlHWvZvhqs


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

mg. R

B2l2

mg. R

Bl

mg

BlR

mgl

BR

33. A conducting ring of radius  is rolling without slipping

with a constant angular velocity  (figure). If the magnetic field

strengh is  and is directed into the page the emf induced

' r'

ω

B

https://dl.doubtnut.com/l/_Y5xlHWvZvhqs
https://dl.doubtnut.com/l/_CzmrKttwtBlc


across  is 


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

PQ

Bωr2

Bωr2

2

3Bωr2

π2r2Bω

8

https://dl.doubtnut.com/l/_CzmrKttwtBlc


34. A cycle wheel with  spokes is rotating with  rotations per

second at right angles to horizontal component of magnetic

field. The induced  generated between its axle and rim is 

. If the number of spokes is reduced to  then the value of

induced e.m.f. will be

A. E

B. 2E

C. E/2

D. E/4

Answer: A

Watch Video Solution

64 N

e. m. f

E 32

https://dl.doubtnut.com/l/_2addHHnMzYFu


35. A uniform circular metal disc of radius  is rotating about a

vertical axis passing through its centre and perpendicular to its

plane with constant frequency f. If  and  are horizontal

and vertical components of the Earth's magnetic field

respectively, then the induced e.m.f between its centre and the

rim is

A. 

B. 

C. 

D. zero

Answer: A

Watch Video Solution

R

BH BV

πBvfR
2

πBHfR
2

2πBvfR
2

https://dl.doubtnut.com/l/_riIcL1lPTqGJ


36. a copper disc of diameter  makes  r.p.m. about its

natural axis kept parallel to a uniform magnetic field of .

The potential difference between the centre and edge of the

disc is

A. V

B.  V

C.  V

D. 

Answer: A

Watch Video Solution

20cm 1200

10− 2T

6. 28 × 10− 3

62.8 × 10− 3

0.628 × 10− 3

0.628V

37. In an AC generator, a coil with N turns, all of the same area A

and total resistance R, rotates with frequency  in a magnetic(ω)

https://dl.doubtnut.com/l/_T4fVPygUvvHh
https://dl.doubtnut.com/l/_fcS6Qtc3SZfs


field B. The maximum value of emf generated in the coils is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

NABRω

NAB

NABR

NABω

38. A flat circular coil having  turns (tightly wound ) is placed

in a time varying magnetic field . The outer radius

of the coil is . Determine the maximum value of the induced

N D

B = B0 sinωt

R

https://dl.doubtnut.com/l/_fcS6Qtc3SZfs
https://dl.doubtnut.com/l/_i9UK7KnBDWM2


emf in the circuit. 

A. 

B. 

C. 

D. 

Answer: D

πR2NB0ω

3πR2NB0ω

πR2NB0

ω

πR2NB0ω

3

https://dl.doubtnut.com/l/_i9UK7KnBDWM2


Watch Video Solution

39. A uniform but time-varying magnetic field B(t) exists in a

circular region of radius a and is directed into the plane of the

paper, as shown. The magnitude of the induced electric field at

point P at a distance r from the centre of the circular region 

A. is zero

B. decreases as 1/r

C. increases as r

https://dl.doubtnut.com/l/_i9UK7KnBDWM2
https://dl.doubtnut.com/l/_KxmRowfeTgHN


D. decreases 

Answer: B

Watch Video Solution

1/r2

40. A solenoid have self inductance 2H. If length of the solenoid

is double having turn density and area constant then new self

inductance is :-

A. 4H

B. 1H

C. 8H

D. 0.5 H

Answer: A

W h Vid S l i

https://dl.doubtnut.com/l/_KxmRowfeTgHN
https://dl.doubtnut.com/l/_GNlvpo3sMCZU


Watch Video Solution

41. A solenoid is wound over a rectangular frame. If all the linear

dimensions of the frame are increased by a factor 3 and the

number of turns per unit length remains the same, the self

inductance increased by a factor of:

A. 3

B. 9

C. 27

D. 63

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_GNlvpo3sMCZU
https://dl.doubtnut.com/l/_SyrJ8jT1KMsu


42. Two coils  and  having turns  and  respectively are

placed near each other, on passing a current of  ampere in ,

the flux linked with  is  and with  it is 

weber. The mutual inuctance of the system is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

A B 300 600

3.0 A

A 1.2 × 10− 4 B 9.0 × 10− 5

2 × 10− 5H

3 × 10− 5H

4 × 10− 5H

6 × 10− 5H

43. The number of turns of primary and secondary coils of a

transformer are 5 and 10 respectively and the mutual

https://dl.doubtnut.com/l/_4cpIhbl73j3s
https://dl.doubtnut.com/l/_zADwVOeG2Bsd


inductance of the tranformar is 25 henry. Now the number of

turns in the primary and secondary of the transformar are made

10 and 5 respectivaly. The mutual inductance of the transformar

in henry will be

A. 6.25 H

B. 12.5 H

C. 25 H

D. 50 H

Answer: C

Watch Video Solution

44. Two conducting circular loops of radii  are placed

in the same plane with their centres coincidingt. Find the

R1 and R2

https://dl.doubtnut.com/l/_zADwVOeG2Bsd
https://dl.doubtnut.com/l/_bUOeAM6P4yZI


mutual inductane between them assuming .

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

R2 < < R1

R1 /R2

R2 /R1

R2
1 /R2

2

R2
2 /R1

45. If the length and area of cross-section of an inductor remain

same but the number of turns is doubled, its self-inductance will

become-

A. Half

B. Doubled

https://dl.doubtnut.com/l/_bUOeAM6P4yZI
https://dl.doubtnut.com/l/_PVep0i7aLfsx


C. 1/4 times

D. Quadruped

Answer: D

Watch Video Solution

46. Two inductors each of inductance  are joined in parallel.

Their equivalent inductance is

A. zero

B. 2L

C. L/2

D. L

Answer: C

L

https://dl.doubtnut.com/l/_PVep0i7aLfsx
https://dl.doubtnut.com/l/_FQfvo85A1ECa


Watch Video Solution

47. An air-cored coil has a self-inductance of 0.1 H. A soft iron

core of relative permeability 1000 and value of turns becomes

1/10th of initial. The value of self-inductance now becomes

A. 0.1 H

B. 10 mH

C. 1 H

D. 1 mH

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_FQfvo85A1ECa
https://dl.doubtnut.com/l/_oBdTDUM7YEK8


48. A solenoid is 1.5 m long and its inner diameter is 4.0 cm . It

has three layers of windings of 1000 turns each and carries a

current of 2.0 amperes. The magnetic flux for a cross-section of

the solenoid is nearly

A. weber

B.  weber

C.  weber

D.  weber

Answer: C

Watch Video Solution

4.1 × 10− 5

5.2 × 10− 5

6.31 × 10− 3

2.5 × 10− 7

49. A coil of wire of a certain radius has  turns and a self-

inductance of . The self-inductance of a  similar coil of

600

108mH 2nd

https://dl.doubtnut.com/l/_TCZvkX7Z3iQL
https://dl.doubtnut.com/l/_GwEVVnveXNsj


 turns will be

A. 74 mH

B. 75 mH

C. 76 mH

D. 77mH

Answer: B

Watch Video Solution

500

50. Two coils are at fixed location: When coil 1 has no corrent

and the current in coil 2 increase at the rate of , the

emf in coil 1 is , when coil 2 has no current and coil 1 has a

current of , the flux linkange in coil 2 is

A. 16 mWb

15.0As− 1

25mV

3.6A

https://dl.doubtnut.com/l/_GwEVVnveXNsj
https://dl.doubtnut.com/l/_PpniTHzsDSuU


B. 10 mWb

C. 4.00 mWb

D. 6.00 mWb

Answer: D

Watch Video Solution

51. If a current of 10 A changes in one second throught a coil,

and the induced emf is 20 V, then the self-inductance of the coil

is

A. 

B. H

C. 

D. 1H

H
2

5

4
5

H
5

4

https://dl.doubtnut.com/l/_PpniTHzsDSuU
https://dl.doubtnut.com/l/_Ayz4sQk0Q196


Answer: D

Watch Video Solution

52. A coil of  turns carries a current of  and creates a

magnetic flux of weber. The inductance is

A. 0.2 mH

B. 2.0 mH

C. 0.02 mH

D. none of these

Answer: C

Watch Video Solution

100 5mA

10− 5

https://dl.doubtnut.com/l/_Ayz4sQk0Q196
https://dl.doubtnut.com/l/_CNf2PEy6lDI9


53. A solenoid of lenght 30 cm with 10 turns per centimetre and

area of cross-section  completely surrounds another co-

axial solenoid of same length, area of cross-section  with

40 turns per centimetre. The mutual inductance of the system is

A. 10 H

B. 3 mH

C. 30 mH

D. 

Answer: B

Watch Video Solution

40cm2

20cm2

30μH

54. A coil has self inductance of . The current through it is

allowed to change at the rate of  in . The induced emf

0.01H

1A 10− 2s

https://dl.doubtnut.com/l/_3ikb329odDPw
https://dl.doubtnut.com/l/_TRbi2fxjVYfH


is

A. 1V

B. 2 V

C. 3 V

D. 4 V

Answer: A

Watch Video Solution

55. The average self-induced emf in a  solenoid when the

current in it falls from  to  in  second, is

A. 0.05 V

B. 0.5 V

25mH

0.2A 0A 0.01

https://dl.doubtnut.com/l/_TRbi2fxjVYfH
https://dl.doubtnut.com/l/_kJVio72zvENx


C. 500 V

D. 50 V

Answer: B

Watch Video Solution

56. Two inductors each of inductance  are joined in parallel.

Their equivalent inductance is

A. zero

B. 2 L

C. L/2

D. L

Answer: C

L

https://dl.doubtnut.com/l/_kJVio72zvENx
https://dl.doubtnut.com/l/_LUjwAfXxsjZX


Watch Video Solution

57. A coil of  turns with a current of  produce a magnetic

flux of  and each turn of the coil. The coefficeint of self

induction is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

100 5A

1μWb

10μH

20μH

30μH

40μH

https://dl.doubtnut.com/l/_LUjwAfXxsjZX
https://dl.doubtnut.com/l/_ggrbHwyMlCT8


Exercise 1 H W

58. In an inductance coil the current increases from zero to 

ampere in  second by which an induced e.m.f. of  volt is

produced in it. The value of coefficient of self-induction of coil is

A. 1 henry

B. 1.5 henry

C. 2 henry

D. 3 henry

Answer: D

Watch Video Solution

6

0.3 60

https://dl.doubtnut.com/l/_w7MN7NktFDHc


1. A coil of 200 turns  area is placed in external magnetic

field of 0.4 Tesla (S.I) in such a way that its area vector makes an

angle  with the field direction. Calculate magnetic flux

through the coil (in weber)

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

8cm2

60∘

5 × 10− 3

3.2 × 10− 2

1.2 × 10− 3

4.3 × 10− 2

2. The magnetic field perpendicular to the plane of a loop of

area  is 0.6 T . Calculate the magnetic flux through the0.5m2

https://dl.doubtnut.com/l/_T6Nh1PEbGWMG
https://dl.doubtnut.com/l/_VN5XwxMdGcZt


loop (in weber)

A. 0.1

B. 0.2

C. 0.3

D. 0.4

Answer: C

Watch Video Solution

3. The magnetic field in a certain region is given by 

 tesla. How much magnetic flux passes

through the loop of area  in this region if the loop lies flat

in xy plane ?

A. 

→
B = (4 î + 2ĵ − 3k̂)

0.2m2

−0.1

https://dl.doubtnut.com/l/_VN5XwxMdGcZt
https://dl.doubtnut.com/l/_MR2LUAW4wcFu


B. 

C. 

D. 

Answer: D

Watch Video Solution

−0.2

0.4

−0.6

4. A coil and a magnet moves with their constant speeds 6

m/sec and 2 m/sec respectively, towards each other, then

induced emf in coil is 18 mV. If both are move in same direction ,

then induced emf in coil

A. 5 mV

B. 7 mV

C. 3 mV

https://dl.doubtnut.com/l/_MR2LUAW4wcFu
https://dl.doubtnut.com/l/_FwOxMZ79GwCf


D. 9 mV

Answer: D

Watch Video Solution

5. The radius of a circular coil having 100 turns is 5 cm .its plane

is normal to the magnetic field. The magnetic field changes from

2T to 10 T in 3.14 sec. The induced emf in coil will be

A. 2 V

B. 4 V

C. 6V

D. 8V

Answer: A

W h Vid S l i

https://dl.doubtnut.com/l/_FwOxMZ79GwCf
https://dl.doubtnut.com/l/_1JJrJASmFIAP


Watch Video Solution

6. A short magnet is allowed to fall along the axis of a horizontal

metalic ring. Starting from rest, the distance fallen by the

magnet in one second may be

A. 22 m

B. 25 m

C. 23 m

D. 19 m

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_1JJrJASmFIAP
https://dl.doubtnut.com/l/_DdpfN2bzZh2P


7. Magnetic flux in a circuite containing a coil of resistance 

change from  to  in . The charge passed

through the coil in this time is

A. 5.0 C

B. 4.0 C

C. 2.5 C

D. 4.5 C

Answer: C

Watch Video Solution

2Ω

2.0Wb 10Wb 0.2 sec

8. A coil of self inductance 4H carries a 10 A current. If direction

of current is reversed in 2 sec, then induced emf in it

https://dl.doubtnut.com/l/_FAljQyyZ6cnY
https://dl.doubtnut.com/l/_9HOuih6S4P46


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

−80

+80

−40

+40V

9. For a coil having L=4 mH , current flow through it is

 then the time at which emf becomes zero

A. 2 sec

B. 1 sec

C. 4 sec

I = t3. e− t

https://dl.doubtnut.com/l/_9HOuih6S4P46
https://dl.doubtnut.com/l/_3XOaJrXs9UM0


D. 3 sec

Answer: D

Watch Video Solution

10. A conducting ring of radius 2 metre is placed in an uniform

magnetic field B of 0.01 Tesla oscillating with frequency 200 Hz

with its plane at right angles to B . What will be the induced

electric field ?

A. 4 volts/m

B. 6 volts /m

C. 10 volts/m

D. 8 volts/m

https://dl.doubtnut.com/l/_3XOaJrXs9UM0
https://dl.doubtnut.com/l/_FjzRj26U9luZ


Answer: D

Watch Video Solution

11. When the wire loop is rotated in the magnetic field between

the poles of a magnet the frequency of emf is

A. 1 revolution

B. 2 revolution

C. 1/4 revolution

D. 1/2 revolution

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_FjzRj26U9luZ
https://dl.doubtnut.com/l/_cyOOYMPi3qo7


12. An inductor of 5 henry and a resistance of 20 ohm are

connected in series with a battery of 5 volt. The initial rate of

change of current is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

1As− 1

2.0As− 1

2.5As− 1

0.25As− 1

13. A solenoid is 3 m long and its inner diameter is 4.0 cm . It has

three layers of windings of 2000 turns each and carries a

https://dl.doubtnut.com/l/_0gm24tPXKfrN
https://dl.doubtnut.com/l/_bUX6QdVKxEIB


current of 2.0 amperes. The magnetic flux for an cross-section of

the solenoid is nearly

A. 3.8 mwb

B. 12.8 mwb

C. 18.2 mwb

D. 6.4 mwb

Answer: B

Watch Video Solution

14. The current in ampere in an inductor is given by

 where is in s. The self induced e.m.f in it is 20 mV.

The self inductance of the coil t=0

A. 5.55 mH

I = 4t2 + 6t

https://dl.doubtnut.com/l/_bUX6QdVKxEIB
https://dl.doubtnut.com/l/_MWI5pAPnXsMB


B.  H

C. 

D.  H

Answer: C

Watch Video Solution

2.55 × 10− 3

3.33mH

7.5 × 10− 3

15. The magnetic flux linked with a coil , in Webers, is given by

the equation  . Then the magnitude of induced

emf at t=2s will be

A. 12 V

B. 19 V

C. 18 V

D. 16 V

ϕ = 4t2 + 3t + 5

https://dl.doubtnut.com/l/_MWI5pAPnXsMB
https://dl.doubtnut.com/l/_Cc2uEyiRQnIh


Answer: B

Watch Video Solution

16. In a magnetic field of 0.08 T, area of a coil changes from

 to  without changing the resistance which is .

The amount of charge that flows during this period is

A. C

B.  C

C.  C

D.  C

Answer: C

View Text Solution

101cm2 99cm2 5Ω

2.5 × 10− 6

2 × 10− 6

1.6 × 10− 6

8 × 10− 8

https://dl.doubtnut.com/l/_Cc2uEyiRQnIh
https://dl.doubtnut.com/l/_ORNzs2WkZqNT
https://dl.doubtnut.com/l/_NtF8JA1RBood


17. The magnetic flux  (in weber) in a closed circuit of resistance

 varies with time t ( in second) according to equation

. The magnetic of induced current at t = 0.5 s is

A. 1.2 A

B. 0.1A

C. 0.6 A

D. 0.2 A

Answer: B

Watch Video Solution

ϕ

10Ω

ϕ = 5t2 − 6t + 2

18. A field of strength  ampere turns / meter acts at

right angles to the coil of 500 turns of area  . The coil is

8 × 104 /π

10− 2m2

https://dl.doubtnut.com/l/_NtF8JA1RBood
https://dl.doubtnut.com/l/_MHhA3hqfpRWg


removed from the field in 0.2 second. Then the induced e.m.f in

the coil is

A. 0.1 V

B. 0.2 V

C. 1.6 V

D. 2.5 V

Answer: B

Watch Video Solution

19. A coil has 4000 turns and  as its area. The plane of

the coil is placed at right angles to a magnetic induction field of

 web/ . The coil is rotated through  in 0.5

seconds. The average emf induced in the coil, in milli volts, is

500cm2

4 × 10− 5 m2 180∘

https://dl.doubtnut.com/l/_MHhA3hqfpRWg
https://dl.doubtnut.com/l/_94czTeG1qVDc


A. 15

B. 20

C. 16

D. 32

Answer: D

View Text Solution

20. A square loop of side 44 cm is changed to a circle in time 0.5

sec with its plane normal to a magnetic field 0.6 T. The emf

induced is

A. 0.5 V

B. 0.4 V

C. 0.2 V

https://dl.doubtnut.com/l/_94czTeG1qVDc
https://dl.doubtnut.com/l/_wdTSZfYOgS1j


D. 0.6 V

Answer: D

Watch Video Solution

21. A coil of 1500 turns and mean area of  is held

perpendicular to a uniform magnetic field of induction

 T . The resistance of the coil is 40 ohms. When the coil

is rotated through  in the magnetic field in 0.2 seconds the

average electric current (in mA) induced is

A. 1.2

B. 2.4

C. 3.7

D. 4.3

500cm2

2 × 10− 4

180∘

https://dl.doubtnut.com/l/_wdTSZfYOgS1j
https://dl.doubtnut.com/l/_ECCYKfg6fvuM


Answer: C

Watch Video Solution

22. A closed coil with a resistance 2R is placed in a magnetic

field. The flux linked with the coil is `phi .if the magnetic field is

suddenly reversed in direction , the charge that flows through

the coil will be

A. 

B. 

C. 

D. zero

Answer: B

View Text Solution

ϕ/2R

π/R

2ϕ/R

https://dl.doubtnut.com/l/_ECCYKfg6fvuM
https://dl.doubtnut.com/l/_SFnfZf3nNw0B


23. A coil of area  and 10 turns is in magnetic field

directed perpendicular to the plane and changing at a rate of

. The resistance of coil is . The current in the coil

will be

A. 0.5 A

B. 

C. 50 A

D.  A

Answer: B

Watch Video Solution

10cm2

108gauss/s 20Ω

5

5 × 108

https://dl.doubtnut.com/l/_SFnfZf3nNw0B
https://dl.doubtnut.com/l/_KhWYpGsZj9nD


24. A magnetic flux of 500 microweber passing through a 200

turn coil is reversed in . The average induced emf in

the coil (in volt) is

A. 2.5

B. 

C. 

D. 

Answer: D

Watch Video Solution

20 × 10− 3s

5.0

7.5

10.0

25. A rectangular coil of  turns and area  is kept

perpendicular to a uniform magnetic field of induction 

200 100cm2

0.25

https://dl.doubtnut.com/l/_t3SC4yL3wWZS
https://dl.doubtnut.com/l/_Ax2b6BV3kdbe


tesla. If the field is reversed in direction in  second, the

average induced emf in the coil is

A. 

B.  V

C.  V

D. zero

Answer: C

Watch Video Solution

0.01

106V

104

102

26. A coil having an area  is placed in a magnetic field which

changes from  to  in an interval of  second.

The average e.m.f. induced in the coil will be

A. 4 volts/m

2m2

1Wb/m2 4Wb/m2 2

https://dl.doubtnut.com/l/_Ax2b6BV3kdbe
https://dl.doubtnut.com/l/_jR5Ot2YXit8M


B. 3 V

C. 1.5 V

D. 2 V

Answer: B

Watch Video Solution

27. A flip coil consits of  turns of circular coils which lie in a

uniform magnetic field. Plane of the coils is perpendicular to the

magnetic field as shown in figure. The coil is connected to a

current integrator which measures the total charge passing

through it. The coil is turned through  about the diameter.

N

180∘

https://dl.doubtnut.com/l/_jR5Ot2YXit8M
https://dl.doubtnut.com/l/_oPdRyDlQ6qNg


The charge passing through the coil is 

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

NBA

R

√3NBA

2R

NBA

√2R

2NBA

R

https://dl.doubtnut.com/l/_oPdRyDlQ6qNg
https://dl.doubtnut.com/l/_Fok1nVzVbM7E


28. A conductor  of length  moves in  plane with velocity 

. A magnetic field  exists in the

region. The induced emf is

A. zero

B. 

C. 

D. 

Answer: A

Watch Video Solution

AB l xy

→
v = v0( î − ĵ)

→
B = B0( î + ĵ)

2B0lv0

B0lv0

√2B0lv0

29. To measure the field  between the poles of an

electronmagnet, a small test loop of area , resistance 

'B'

1cm2 10Ω

https://dl.doubtnut.com/l/_Fok1nVzVbM7E
https://dl.doubtnut.com/l/_VIORduCHsKl4


and  turns is pulled out of it. A galvanometer shows that a

total charge  passed through the loop. The value of  is

A. 0.001 T

B. 0.01 T

C. 0.1 T

D. 1.0 T

Answer: B

Watch Video Solution

20

2μC 'B'

30. A thin circular ring of area  is perpendicular to uniform

magnetic field of induction .  small cut is made in the ring

and a galavanometer is connected across the ends such that the

total resistance of circuit is . When the ring is suddenly

A

B A

R

https://dl.doubtnut.com/l/_VIORduCHsKl4
https://dl.doubtnut.com/l/_T5MxaBOcvP9O


sqeezed to zero area, the charge flowing through galvanometer

is:

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

BR

A

AB

R

ABR

B2A

R2

31. A short-circuited coil is placed in a time-varying magnetic

field. Electrical power is dissipated due to the current induced in

the coil. If the number of turns were to be quadrupled and the

wire radius halved, the electrical power dissipated would be

https://dl.doubtnut.com/l/_T5MxaBOcvP9O
https://dl.doubtnut.com/l/_thAvG7eyx8Sx


A. halved

B. the same

C. doubled

D. quadrupled

Answer: D

Watch Video Solution

32. A train is moving towards north with a speed of 25 m/s. if the

vertical component of the earth's magnetic field is  T,

the emf induced in the axle 1.5 m long is

A. 0.25 mV

B. 0.45 mV

C. 0.75 mV

0.2 × 10− 4

https://dl.doubtnut.com/l/_thAvG7eyx8Sx
https://dl.doubtnut.com/l/_HKpdqb0aaCqD


D. 0.50 mV

Answer: C

Watch Video Solution

33. A conducting square loop of side L and resistance R moves in

its to one of tis sides. A magnetic induction B , constant in time

and space, pointing perpendicular to and into the plane of the

loop exists every where. The current induced in the loop is 

https://dl.doubtnut.com/l/_HKpdqb0aaCqD
https://dl.doubtnut.com/l/_PmY1yJocbtV8


A.  clock wise

B.  anticlockwise

C.  anticlockwise

D. zero

Answer: D

Watch Video Solution

B lnu/R

B lnu/R

2B lnu/R

34. A metal rod moves at a constant velocity in a direction

perpendicular to its length. A constant, uniform magnetic field

exists in space in a direction perpendicular to the rod as well as

its velocity. Select the correct statements(s) from the following

A. The entire rod is at the same electric potential

B. There is an electric field in the rod

https://dl.doubtnut.com/l/_PmY1yJocbtV8
https://dl.doubtnut.com/l/_ZWl5VaxYxwHp


C. The electric potential is highest at the centre of the rod

and decrease towards its ends.

D. The electric potential is lowest at the centre of the rod

and increases towards its ends.

Answer: B

Watch Video Solution

35. A thin flexible wire of length L is connected to two adjacent

fixed points and carries a current I in the clockwise direction, as

shown in the figure. When the system is put in a uniform

magnetic field of strength B going into the plane of the paper,

https://dl.doubtnut.com/l/_ZWl5VaxYxwHp
https://dl.doubtnut.com/l/_yjBx3lQJgv8v


the wire takes the shape of a circle. The tension in the wire is : 

A. IBL

B. 

C. 

D. 

Answer: C

Watch Video Solution

IBL

π

IBL

2π

IBL

4π

https://dl.doubtnut.com/l/_yjBx3lQJgv8v


36. A coil has an inductance of  and  turns and 

current is passed through it. Flux linked with coil is

A.  Wb

B. Wb

C.  Wb

D.  Wb

Answer: D

Watch Video Solution

0.05H 100 0.02A

10− 2

10− 3

10− 4

10− 5

37. A current of  is increasing at a rate of  through a

coil of inductance . The energy stored in the inductor per

unit time is

2A 4A/s

2H

https://dl.doubtnut.com/l/_UndWnvYHfHeo
https://dl.doubtnut.com/l/_sHYdfM50IpMy


A. 2 w

B. 1 W

C. 16 W

D. 4 W

Answer: C

Watch Video Solution

38. The current decays from  to  in  in a coil. The emf

induced in a coil nearby it is . The mutual inductance

between the coils is

A. 1.0 H

B. 0.1 H

C. 0.001 H

5A 2A 0.01s

30V

https://dl.doubtnut.com/l/_sHYdfM50IpMy
https://dl.doubtnut.com/l/_E2Xofl9Ovvwt


D. 10 H

Answer: B

Watch Video Solution

39. A varying current in a coil change from  to  in .

If the average emf induced in the coil is , the self

inductance of the coil is

A. 5 H

B. 6H

C. 11H

D. 12 H

Answer: C

W h Vid S l i

10A 0A 0.5 sec

220V

https://dl.doubtnut.com/l/_E2Xofl9Ovvwt
https://dl.doubtnut.com/l/_ThYCdsUEthKB


Watch Video Solution

40. An air cored solenoid is of length 0.3 m, area of cross section

 and has 2500 turns. Around its central section, a

coil of 350 turns is wound. The solenoid and the coil are

electrically insulated from eachother. Calculate the e.m.f.

induced in the coil if the initial current of 3 A in the solenoid is

reversed in 0.25 s.

A. 0.1056 V

B. 1.056 V

C. 10.56 V

D. 0.01056 V

Answer: A

Watch Video Solution

1.2 × 10− 3m2

https://dl.doubtnut.com/l/_ThYCdsUEthKB
https://dl.doubtnut.com/l/_QwjtDronGKJB


41. A solenoid of length 50 cm with 20 turns per cm and area of

cross section 40  comletely surrounds another co-axial

solenoid of the same length, area of cross seciton  with

25 turns per cm. Calculate the mutual inductance of the system.

A. 9.7 mH

B. 7.9 mH

C. 8.9 mH

D. 6.8 mH

Answer: B

Watch Video Solution

cm2

25cm2

https://dl.doubtnut.com/l/_QwjtDronGKJB
https://dl.doubtnut.com/l/_SIh4YHPkxa3W


42. The current in a coil is changed from  to  in . An

emf of  is induced in coil near by it. The mutual

inductance of two coils is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

5A 10A 10− 2s

50mV

100μH

200μH

300μH

400μH

43. A small square loop of wire of side l is placed inside a large

square loop of wire of side . The loops are co-L(L > > l)

https://dl.doubtnut.com/l/_vaCxGuvX6Qqz
https://dl.doubtnut.com/l/_JQfp1g8oFUQo


Exercise 2 C W

planer and their centres coincide. The mutual inductance of the

system is proportional to

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

l/L

l2 /L

L/l

L2 /l

1. A circular coil of  turns is kept in a uniform magnetic field

such that the plane of the coil is perpendicular to the field. The

' n'

https://dl.doubtnut.com/l/_JQfp1g8oFUQo
https://dl.doubtnut.com/l/_uDdRhpJG5Nl8


magnetic flux associated with the coil is now . Now the coil is

opened and made into another circular coil of twice radius of

the previous coil and kept in the same field such that the plane

of the coil is perpendicular to the field. The magnetic flux

associated with this coil now is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

ϕ

ϕ

2ϕ

ϕ

4

ϕ

2

https://dl.doubtnut.com/l/_uDdRhpJG5Nl8


2. a physicist works in a laboratory where the magnetic field is

. She wears a necklace enclosing of an area  of field

and having a resistance of . Because of power failure, the

field decays to  in millisecond. The electric charge circulated

in the necklace assuming that the magnetic field is

perpendicular to area covered by the necklace is

A. 0.01 C

B. 0.001 C

C. 0.1 C

D. 1.0 C

Answer: C

Watch Video Solution

2T 100cm2

0.1Ω

1T

https://dl.doubtnut.com/l/_oxCi7fjd4Ug7


3. Two parallel rails of a railway track insulated from each other

and with the ground are connected to a millivoltmeter. The

distance between the rails is one metre. A train is traveling with

a velocity of  along the track. The reading of the

millivoltmetre (in ) is : (Vertical component of the earth's

magnetic induction is )

A. 144

B. 0.72

C. 0.4

D. 0.2

Answer: C

Watch Video Solution

72kmph

mV

2 × 10− 5T

https://dl.doubtnut.com/l/_724Ggah93UxB


4. A rod  is connected to the capacitor plates. The rod is

placed in a magnetic field  directed downwards

perpendicular to the plane of the paper. If the rod is pulled out

of magnetic field with velocity  as shown in Figure. 

A. Plate M will be positively charged

B. Plate N will be positively charged

C. Both plates will be similarly charged

D. no charge will be collected on paltes.

PQ

(B)

→
v

https://dl.doubtnut.com/l/_yZrfzSxev4Rx


Answer: A

Watch Video Solution

5. A wire is sliding as shown in Figure. The angle between the

acceleration and the velocity of the wire is 

A. 

B. 

C. 

30∘

40∘

120∘

https://dl.doubtnut.com/l/_yZrfzSxev4Rx
https://dl.doubtnut.com/l/_AuVLfgODmGpi


D. 

Answer: C

Watch Video Solution

90∘

6. A conducting wire  of lentgh  and mass  is sliding

without friction on vertical conduction rails  and  as shown

in figure. A uniform magnetic field  exists perpendicular to the

plane of the rails,  moves with a constant velocity of 

xy l m

ab cd

B

x

https://dl.doubtnut.com/l/_AuVLfgODmGpi
https://dl.doubtnut.com/l/_nzVjlHkfEcBu


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

mgR

Bl

mgR

Bl2

mgR

B2l2

mgR

B2l

7. A conducitng rod  of length  moving at a velcity 

 making an angle  with its length. A uniform

magnetic field  exists in a direction perpendicular to the

AB l = 1m

v = 4m/s 30∘

B = 2T

https://dl.doubtnut.com/l/_nzVjlHkfEcBu
https://dl.doubtnut.com/l/_FxhLgHQGNe3U


plane of motion. Then : 

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

VA − VB = 8V

VA − VB = 4V

VB − VA − 8V

VB − VA = 4V

https://dl.doubtnut.com/l/_FxhLgHQGNe3U


8. A wire  moves along the bisector of the angle  with a

constant velocity  in a uniform magnetic field  perpendicular

to the plane of the paper and directed inward. Which of the

following is correct? 

A. Effective length of the wire is 

B. E.m.f induced between K and N is 

C. The shape of KMN is immaterial, only the end points KN

are important.

D. All the above

KMN θ

v B

2L sin
θ

2

2BLV sin
θ

2

https://dl.doubtnut.com/l/_S2B1jX3wyt9D


Answer: D

Watch Video Solution

9. A uniform magnetic field existsin region given by

. A rod of length  is placed along -axis is

moved along - axis with constant speed . Then the

magnitude of induced  in the rod is :

A. zero

B. 25 volt

C. 20 volt

D. 15 volt

Answer: B

Watch Video Solution

→
B = 3 î + 4ĵ + 5k̂ 5m y

x 1m/sec

e. m. f

https://dl.doubtnut.com/l/_S2B1jX3wyt9D
https://dl.doubtnut.com/l/_bd5hg0wqitOQ


10. A conducting rod  of length  is moving with uniform

velocity of  in a uniform magnetic field of  directed inot

the plane of paper. A capacitor of capacity  is

connected as shown. Then : 

A. 

B. 

C. 

D. 

PQ 1m

2m/s 2T

c = 10μF

qA = + 40μC, qB = + 40μC

qA = + 40μC, qB = − 40μC

qA = − 40μC, qB = + 40μC

qA = qB = 0

https://dl.doubtnut.com/l/_bd5hg0wqitOQ
https://dl.doubtnut.com/l/_ch4jcwPUTSfR


Answer: B

Watch Video Solution

11. A time varying magnetic field is present in a cyclindrical

region  as shown in the figure. A positive charge  is taken

slowly from  to  through , the magnetic field varies

with time as  (where  is a constant) are directed into

the plane of the paper. If  is the workdone then  


A. zero

B. 

R q

P Q POQ

B = B0t B0

W W =

B0

https://dl.doubtnut.com/l/_ch4jcwPUTSfR
https://dl.doubtnut.com/l/_dPwXVf350hTE


C. Infinite

D. 

Answer: A

Watch Video Solution

2B0

12. A metallic square loop ABCD is moving in its own plane with

velocity v in a uniform magnetic field perpendicular to its plane

as shown in the figure. An electric field is induced 

https://dl.doubtnut.com/l/_dPwXVf350hTE
https://dl.doubtnut.com/l/_4O4wNI0ozyFL


A. in AD, but not in BC

B. in BC , but not in AD

C. neither in AD nor in BC

D. in both AD and BC

Answer: D

Watch Video Solution

13. The flux linked with a coil is  when a  A current is

flowing through it. If this current begins to increases at the rate

of , the induced  in the coil will be

A. 20 V

B. 40 V

C. 80 V

0.8Wb 2

400A/s emf

https://dl.doubtnut.com/l/_4O4wNI0ozyFL
https://dl.doubtnut.com/l/_XPHIBdX948LY


D. 160 V

Answer: D

Watch Video Solution

14. A solenoid of self inductance  is in series with a tangent

galvanonmeter of reduction factor .They are connected to a

battery and the tangent galvanometer shows a deflection of

. The energy stored in the magnetic field of the solenoid is

A. 0.864 J

B. 0.72 J

C. 0.173 J

D. 1.44 J

1.2H

0.9A

53∘

(tan 53∘ = 4/3)

https://dl.doubtnut.com/l/_XPHIBdX948LY
https://dl.doubtnut.com/l/_mrcchqbcpqQ5


Answer: A

Watch Video Solution

15. There are two batteries  and  having same emf. A has

no internal resistance and  has some internal restance. An

inductance is connected first to  and the energy in the

uniform magnetic field setup inside is . It is now

disconnected from  and reconnected to . The energy

stored in the uniform magnetic field will be

A. U

B. 

C. 

D. zero

'A' 'B'

B

'A'

'U'

'A' 'B'

> U

< U

https://dl.doubtnut.com/l/_mrcchqbcpqQ5
https://dl.doubtnut.com/l/_ZSPSLmJZ1AYh


Answer: C

Watch Video Solution

16. An emf induced in a secondary coil is  when the

current breaks in the primary. The mutual inductance is  and

the current reaches to zero in  in primary. The maximum

current in the primary before the breaks is

A. 0.2 A

B. 0.3 A

C. 0.4 A

D. 0.5 A

Answer: A

Watch Video Solution

10000V

5H

10− 4s

https://dl.doubtnut.com/l/_ZSPSLmJZ1AYh
https://dl.doubtnut.com/l/_u4SScpj3ZXyN


17. A mutual inductor consists of two coils  and  as shown in

Fig. in which one-quarter of the magnetic flux produced by 

links with , giving a mutual inductance . What will be the

mutual inductance when  is used as the primary? 


A. M/4

B. M/2

C. M

D. 2M

Answer: C

Watch Video Solution

X Y

X

Y M

Y

https://dl.doubtnut.com/l/_u4SScpj3ZXyN
https://dl.doubtnut.com/l/_0dPbOBlxdVKS


18. A long solenoid of length , cross section  having  turns

has about its center a small coil of  turns as shows in Fig The

mutual inductance of two circuits is 

A. 

B. 

C. 

D. 

Answer: B

L A N1

N2

μ0A(N1 /N2)

L

μ0A(N1N2)

L

μ0A(N1N2)L

μ0A(L2
1N2)

L

https://dl.doubtnut.com/l/_v4UMbFZqAhXT


Watch Video Solution

19. A small coil of radius  is placed at the centre of a large coil

of radius , where . The two coils are coplanar. The

mutual inductance between the coils is proportional to

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

r

R R > > r

r/R

r2 /R

r2 /R2

r/R2

https://dl.doubtnut.com/l/_v4UMbFZqAhXT
https://dl.doubtnut.com/l/_B830p8ZOUpOV


20. The coefficient of mutual inductance of two circuits  and 

is  and their respective resistances are  and . How

much current should change in  in circuit , so that the

induced current in  should be ?

A. 0.24 A

B. 1.6 A

C. 0.18 A

D. 0.16 A

Answer: D

Watch Video Solution

A B

3mH 10Ω 4Ω

0.02s A

B 0.0060A

21. Magnetic flux in a circular coil of resistance  changes with

time as shown in figure. 

10Ω

https://dl.doubtnut.com/l/_k6LYLKZbNCVQ
https://dl.doubtnut.com/l/_z40yQNlGx0GS


Symbol  indicates a direction perpendicular to paper inwards.

Match the following. 

 

A. a-q,b-r,c-p,d-q

B. a-p,b-r,c-q,d-p

C. a-q,b-r,c-q,d-p

D. a-p,b-t,c-q,d-p

⊗

Table−1 Table−2

1 At 1 s is induced current is p clockwise

2 At 5s induced current is q anticlockwise

3 At 9s induced current is r zero

4 At 15 s induced current is s 2A

t None

https://dl.doubtnut.com/l/_z40yQNlGx0GS


Answer: A

Watch Video Solution

22. Three coils are placed infront of each other as shown

currents in 1 and 2 are in same direction while that in 3 is in

opposite direction. Match the following table 

A. a-r,b-r,c-p,q

B. a-p,b-p,c-q

https://dl.doubtnut.com/l/_z40yQNlGx0GS
https://dl.doubtnut.com/l/_1ypRYyOuLKZH


Exercise 2 H W

C. a-q,b-q,c-r

D. a-r,b-q,c-p

Answer: A

Watch Video Solution

1. A coil of  turns of wire each of  area is placed with its

plance perpendicular to a magnetic field of . When the coil

is suddenly withdraw from the field, a galvanometer connected

in series with the coil indicated that a  charge passes

around the circuit. The combined resistance of the coil and

galvanometer is

A. 

30 10cm2

0.1T

10μC

3Ω

https://dl.doubtnut.com/l/_1ypRYyOuLKZH
https://dl.doubtnut.com/l/_02ULBCSAjqxs


B. 

C. 

D. 

Answer: C

Watch Video Solution

30Ω

300Ω

3000Ω

2. A square coil of side  has movable sides. It si placed such

that its plance is perpendiuclar to uniform magnetic field of

induction . If all the sides are allowed to move with a speed

of  for  sec outwards, average induced  is

A. zero

B. 0.01 V

C. 0.028 V

0.5m

0.2T

0.1m/s 4 emf

https://dl.doubtnut.com/l/_02ULBCSAjqxs
https://dl.doubtnut.com/l/_LfCMPWw4UpYL


D. 0.072V

Answer: D

Watch Video Solution

3. A uniform magnetic field existsin region given by

. A rod of length  is placed along -axis is

moved along - axis with constant speed . Then the

magnitude of induced  in the rod is :

A. 0

B. 25 V

C. 20 V

D. 15 V

→
B = 3 î + 4ĵ + 5k̂ 5m y

x 1m/sec

e. m. f

https://dl.doubtnut.com/l/_LfCMPWw4UpYL
https://dl.doubtnut.com/l/_ghRY7RRRdWsK


Answer: B

Watch Video Solution

4. Two identical conducting rings  and  of radius  are

rolling over a horizontal conducting plane with same speed 

but in opposite direction. A constant magnetic field  is present

pointing into the plane of paper. Then the potential difference

between the highest points of the two rings is 

A. 0

B. 

C. 

A B R

v

B

2BνR

4BνR

https://dl.doubtnut.com/l/_ghRY7RRRdWsK
https://dl.doubtnut.com/l/_PFh1RqXmB9IV


D. none of these

Answer: C

Watch Video Solution

5. A flexible wire loop in the shape of a circle has a radius that

grows linearly with time. There is a magnetic field perpendicular

to the plane of the loop that has a magnitude inversely

proportional to the distance from the centre of the loop,

 How does the   vary with time?

A. 

B. 

C. 

D. E is constant

B(r) ∝
1

r
emf E

E ∝ t2

E ∝ t

E ∝ √t

https://dl.doubtnut.com/l/_PFh1RqXmB9IV
https://dl.doubtnut.com/l/_fCOlmQnxuiKq


Answer: D

Watch Video Solution

6. A rectangle loop with a sliding connector of length 

is situated in a uniform magnetic field  perpendicular to

the plane of loop. Resistance of connector is . Two

resistance of  and  are connected as shown in figure. the

external force required to keep the connector moving with a

constant velocity  is 


A. 6 N

l = 1.0m

B = 2T

r = 2Ω

6Ω 3Ω

v = 2m/s

https://dl.doubtnut.com/l/_fCOlmQnxuiKq
https://dl.doubtnut.com/l/_nrMQDmFEHkc5


B. 4 N

C. 2 N

D. 1 N

Answer: B

Watch Video Solution

7. A straight rod of length  si rotating about axis passing

through  is shown. A uniform magnetic field  exists parallel

to the axis of rotation.  induced between  and  is: 


A. 

l

O B

E. m. f P Q

Bωl2
8

25

https://dl.doubtnut.com/l/_nrMQDmFEHkc5
https://dl.doubtnut.com/l/_yOAQCIv1x6cL


B. 

C. 

D. zero

Answer: B

Watch Video Solution

Bωl2
3

10

Bωl2
7
25

8. A rod of length  made up of conducting and non-

conducting material (shaded part is non-conducting). The rod is

rotated with constant angular velocity  about point ,

in constant magnetic field of  as shown in the figure. The

10cm

10rad/s O

2T

https://dl.doubtnut.com/l/_yOAQCIv1x6cL
https://dl.doubtnut.com/l/_wD7IQ8W5Iasm


induced  between the point  and  of rod will be: 

A. 0.029 V

B. 0.1 V

C. 0.051 V

D. 0.064 V

Answer: C

Watch Video Solution

emf A B

https://dl.doubtnut.com/l/_wD7IQ8W5Iasm
https://dl.doubtnut.com/l/_kOxfcFUrHxy2


9. A triangular wire frame (each side =2m) is placed in a region of

time variant magnetic field . The magnetic

field is perpendicular to the plane of the triangle and its centre

coincides with the centre of triangle. The base of the triangle AB

has a resistance  while the other two sides have resistance

 each. The magnitude of potential difference between the

points A and B will be 

dB/dt = (√3)T /s

1(Ω)

2(Ω)

https://dl.doubtnut.com/l/_kOxfcFUrHxy2


A. 0.4 V

B. 0.6 V

C. 1.2 V

D. None

Answer: B

Watch Video Solution

10. A uniform magnetic field of induction  is confined to a

cyclindrical region of radius . The magnetic field is increasing

at a constant rate of  (tesla  second). A charge  of mass

, placed at the point  on the periphery of the fixed

B

R

dB/dt / e

m P

https://dl.doubtnut.com/l/_kOxfcFUrHxy2
https://dl.doubtnut.com/l/_pqNxdZS7wZSO


experiences an acceleration : 

A.  toward left

B.  toward right

C.  toward left

D. zero

1

2
eR

m

dB

dt

1

2
eR

m

dB

dt

eR

m

dB

dt

https://dl.doubtnut.com/l/_pqNxdZS7wZSO


Answer: A

Watch Video Solution

11. The e.m.f. induced in a secondary coil is  when the

current breaks in the primary coil. The mutual inductance is 

and the current reaches to zero in  in the primary. The

maximu current in the primary before it breaks is

A. 0.1 A

B. 0.4 A

C. 0.6 A

D. 0.8 A

Answer: B

Watch Video Solution

20000V

5H

10− 4 sec

https://dl.doubtnut.com/l/_pqNxdZS7wZSO
https://dl.doubtnut.com/l/_SGwNJGdA2edn


12. A small square loop of wire of side  is placed inside a large

square loop of wire of side . The loops are coplanar

and their centre coincide. What is the mutual inductance of the

system ?

A. L/l

B. l/L

C. 

D. 

Answer: D

Watch Video Solution

l

L(L > > l)

L2 /l

l2 /L

https://dl.doubtnut.com/l/_SGwNJGdA2edn
https://dl.doubtnut.com/l/_dB0dM0eAuyj0


13. A straight solenoid of length  has  turns in the

primary and  turns in the secondary coil. If the area of cross

section is , the mutual inductance will be

A. 503 H

B. 503 mH

C. 

D. 5.03 H

Answer: C

Watch Video Solution

1m 5000

200

4cm2

503μH

14. Two coaxial circular loops of radius  and  are

separated by a distance  and carry currents  and 

respectively. The force between the loops due to mutual

0.5m 5 × 10− 2m

0.5m 2A 1A

https://dl.doubtnut.com/l/_FuHteqVlZXS1
https://dl.doubtnut.com/l/_pMePZaiBXUaT


induction is 

A. 

B.  N

C. 

D. 

Answer: A

Watch Video Solution

2.09 × 10− 8N

1.06 × 10− 6

4.18 × 10− 8N

8.3 × 10− 5N

https://dl.doubtnut.com/l/_pMePZaiBXUaT


15. The mutual inductance between the rectangular loop and

the long straight wire as shown in figure is M . 

A. M =zero

B. 

C. 

D. 

Answer: D

View Text Solution

M = ln(1 + )
μ0a

2π
c

b

M = ln( )
μ0a

2π

a + c

b

M = = ln(1 + )
μ0a

2π
b

c

16. An infinite long straight conducting cylinderical shell of

radius a is surrounded by a thin coaxial infinite conducing

cylinderical shell of radius . Assuming current flows uniformlyb

https://dl.doubtnut.com/l/_6wRhZxVE8Vwe
https://dl.doubtnut.com/l/_sQNVCLM1OmJV


Exercise 3

through the cylinderical shell returns through the outer shell,

the inductance per unit length for this arrangement is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

1n( )
2μ0

π

b

a

1n( )
μ0

π

b

a

1n( )
μ0

2π
b

a

1n( )
μ0

4π
b

a

1. A coil of inductive reactance  has a resistance of . It

is placed in series with a condenser of capacitive reactance .

31Ω 8ohm

25Ω

https://dl.doubtnut.com/l/_sQNVCLM1OmJV
https://dl.doubtnut.com/l/_4bRaeI2UGSX4


The combination is connected to an  source of . The

power factor of the circuit is

A. 0.33

B. 0.56

C. 0.64

D. 0.8

Answer: D

Watch Video Solution

ac 110V

2. Two coils of self-inductance  and  are placed so

close together that the effective flux in one coil is completely

linked with the other. The mutual inductance between these coil

is

2mH 8mH

https://dl.doubtnut.com/l/_4bRaeI2UGSX4
https://dl.doubtnut.com/l/_9rBoeTtvZGdc


A. 16 mH

B. 10 mH

C. 6 mH

D. 4 mH

Answer: D

Watch Video Solution

3. The core of any transformer is laminated so as to

A. ratio of voltage in primary and secondary may be

increased

B. energy losses due to eddy currents may be minimised

C. the weight of the transformer may be reduced

https://dl.doubtnut.com/l/_9rBoeTtvZGdc
https://dl.doubtnut.com/l/_fPTFJGQyuGZY


D. rusting of the core may be prevented

Answer: B

Watch Video Solution

4. A transistor -oscillator using a resonant circuit with an

inductor  (of negligible resistance) and a capacitor  in series

produce oscillations of frequency . If  is doubled and  is

changed to , the frequency will be

A. f/2

B. f/4

C. 8f

D. 

L C

f L C

4C

f /2√2

https://dl.doubtnut.com/l/_fPTFJGQyuGZY
https://dl.doubtnut.com/l/_VvmWQiUoYfWx


Answer: D

Watch Video Solution

5. The primary and secondary coils of a transmformer have 

and  turns respectively. If the magnetic flux  linked with

the primary coil is given by , where  is in weber,  is

time in second and  is a constant, the output voltage across

the secondary coil is

A. 120 volts

B. 220 volts

C. 30 volts

D. 90 volts

Answer: A

50

1500 ϕ

ϕ = ϕ0 + 4t ϕ t

ϕ0

https://dl.doubtnut.com/l/_VvmWQiUoYfWx
https://dl.doubtnut.com/l/_Q9vJUcxTUZbR


Watch Video Solution

6. A transformer is used to light a  and  lamp from a 

 mains. If the main current is , the Efficiency of the

transformer is approximately:

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

100W 110V

220V 0.5A

50 %

90 %

10 %

30 %

https://dl.doubtnut.com/l/_Q9vJUcxTUZbR
https://dl.doubtnut.com/l/_kSEsC5HJsIYJ


7. What is the value of inductance  for which the current is a

maximum in series  circuit with  and 

?

A. 1 mH

B. cannot be calculated uncless R is known

C. 10 mH

D. 100 mH

Answer: D

Watch Video Solution

L

LCR C = 10μF

ω = 1000
rad

s

8. The primary and secondary coils of a transmformer have 

and  turns respectively. If the magnetic flux  linked with

the primary coil is given by , where  is in weber,  is

50

1500 ϕ

ϕ = ϕ0 + 4t ϕ t

https://dl.doubtnut.com/l/_MTI0rL7zY5TP
https://dl.doubtnut.com/l/_3DlzImXWmvlJ


time in second and  is a constant, the output voltage across

the secondary coil is

A. 120 volts

B. 220 volts

C. 30 volts

D. 90 volts

Answer: A

Watch Video Solution

ϕ0

9. A long solenoid has  turns. When a current of  is passed

through it, the resulting magnetic flux linked with each turn of

the solenoid is  . The self-inductance of the

solenoid is

500 2A

4 × 10− 3Wb

https://dl.doubtnut.com/l/_3DlzImXWmvlJ
https://dl.doubtnut.com/l/_Gc4PKOq3yFod


A. 1.0 henry

B. 4.0 henry

C. 2.5 henry

D. 2.0 henry

Answer: A

Watch Video Solution

10. A circular disc of radius  is placed in a uniform magnetic

fied of induction  


in such a way that its axis makes an angle of  with The

magnetic flux linked with the disc is

A. 

B. 

0.2m

( )
1

π

Wb

m2

60∘

0.01ωb

0.02ωb

https://dl.doubtnut.com/l/_Gc4PKOq3yFod
https://dl.doubtnut.com/l/_bIY9F9QGkYQA


C. 

D. 

Answer: B

Watch Video Solution

0.06ω

0.08ωb

11. A long solenoid has 500 turns. When a current of 2 A is

passed through it, the resulting magnetic flux linked with each

turn of the solenoid is . The self-inductance of the

solenoid is

A. 4.0 henry

B. 2.5 henry

C. 2.0 henry

D. 1.0 henry

4 × 10− 3wb

https://dl.doubtnut.com/l/_bIY9F9QGkYQA
https://dl.doubtnut.com/l/_BRQ2WRIJlLco


Answer: D

Watch Video Solution

12. A conducting circular loop is placed in a uniform magnetic

field  with its plane perpendicular to the magnetic field.

The radius of the loop starts shrinking at  . The

induced emf in the loop when the radius is  is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

0.04T

2mm/sec

2cm

3.2πμV

4.8πμV

0.8πμV

1.6πμV

https://dl.doubtnut.com/l/_BRQ2WRIJlLco
https://dl.doubtnut.com/l/_DMGsTXo1zKI5


13. A rectangular, a square , a circular and an elliptical loop, all in

the  plane, are moving out of a uniform magnetic field

with a constant velocity  . The magnetic field is directed

along the negative -axis direction. The induced emf, during the

passage of these loops , out of the field region, will not remain

constant for :

A. the rectangular, circular and elliptical loops

B. the circular and the elliptical loops

C. only the elliptical loop

D. any of the four loops

Answer: B

Watch Video Solution

(x − y)

→
v = vî

z

https://dl.doubtnut.com/l/_DMGsTXo1zKI5
https://dl.doubtnut.com/l/_l5AnVeiuBl1t
https://dl.doubtnut.com/l/_7G6tlFjAkape


14. Which of the following figure correctly depicts the Lenz’s law.

The arrows show the movement of the labelled pole of a bar

magnet into a closed circular loop and the arrows on the circle

show the direction of the induced current

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_7G6tlFjAkape
https://dl.doubtnut.com/l/_LutKAhgUA9GZ


15. A conducting circular loop is placed in a uniform magnetic

field,  with its plane perpendicular to the loop. The

radius of the loop is made to shrink at a constant rate of

. The induced emf when the radius is  is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

B = 0.025T

1mms− 1 2cm

2πμV

πμV

μV
π

2

2μV

16. A coil has resistance  and inductive reactance 

at  frequency. If an ac source of 200 volts. , is

30ohm 20ohm

50Hz 100Hz

https://dl.doubtnut.com/l/_LutKAhgUA9GZ
https://dl.doubtnut.com/l/_vq5qV7BMKaTC


connected across the coil, the current in the coil will be

A. 4.0 A

B. 8.0 A

C. 

D. 2.0 A

Answer: A

Watch Video Solution

20

√13

17. The current  in a coil varies with time as shown in the figure.

The variation of induced emf with time would be 

i

https://dl.doubtnut.com/l/_vq5qV7BMKaTC
https://dl.doubtnut.com/l/_P3u2dRG1U5n4


A. 

B. 

C. 

D. 

Answer: A

W t h Vid S l ti

https://dl.doubtnut.com/l/_P3u2dRG1U5n4


Watch Video Solution

18. The current (I) in the inductance is varying with time

according to the plot shown in figure 

 


Which one of the following is the correct variation of voltage

with time in the coil ?

A. 

B. 

https://dl.doubtnut.com/l/_P3u2dRG1U5n4
https://dl.doubtnut.com/l/_Ck8Ol8Cowmnf


C. 

D. 

Answer: C

Watch Video Solution

19. A coil of resistance  is placed in a magnetic field. If the

magnetic flux  (wb) linked with the coil varies with time  (sec)

as , the current in the coil at  sec is

A. 0.1 A

B. 2A

C. 

400Ω

ϕ t

f = 50t2 + 4 t = 2

1A

https://dl.doubtnut.com/l/_Ck8Ol8Cowmnf
https://dl.doubtnut.com/l/_v2dbEUwMAowy


D. 0.5 A

Answer: D

Watch Video Solution

20. A wire loop is rotated in magneitc field. The frequency of

change of direction of the induced e.m.f. is.

A. once per revolution

B. twice per revolution

C. four times per revolution

D. six times per revolution

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_v2dbEUwMAowy
https://dl.doubtnut.com/l/_0PGaAaniVqJx


21. A thin semicircular conducting ring (PQR) of radius r is falling

with its plane vertical in a horizontal magnetic field B, as shown

in Fig. The potential difference developed across the ring when

its speed is , is 

A. 2rBv and R is at higher potential

B. zero

C.  and P is at higher potential

υ

Bvπr2 /2

https://dl.doubtnut.com/l/_0PGaAaniVqJx
https://dl.doubtnut.com/l/_qbGAroopQ36t


D.  and R is at higher potential

Answer: A

Watch Video Solution

πrBv

22. An electron moves on a straight line path  as shown. The 

 is a adjacent to the path of electron. What will be the

XY

abcd

https://dl.doubtnut.com/l/_qbGAroopQ36t
https://dl.doubtnut.com/l/_F5rB6I2424jv


direction of current, if any, induced in the coil? 

A. No current induced

B. abcd

C. adcb

D. The current will reverse its directions as the electron goes

past the coil

https://dl.doubtnut.com/l/_F5rB6I2424jv


Answer: D

Watch Video Solution

23. A conducting square frame of side  and a long straight

wire carrying current  are located in the same plane as shown

in the figure. The frame moves to the right with a constant

velocity . The emf induced in the frame will be proportional

' a'

I

' V '

https://dl.doubtnut.com/l/_F5rB6I2424jv
https://dl.doubtnut.com/l/_AAkoEkNaNpDi


to 

A. 

B. 

C. 

D. 

Answer: B

1

(2x + a)2

1

(2x − a)(2x + a)

1

x2

1

(2x − a)
2

https://dl.doubtnut.com/l/_AAkoEkNaNpDi


Exercise 4

Watch Video Solution

24. A long solenoid has  turns. When a current of  flows

through it, the magnetic flux linked with each turn of the

solenoid is . The self-inductance of the solenoid is

A. 2H

B. 1 H

C. 4 H

D. 3 H

Answer: B

Watch Video Solution

1000 4A

4 × 10− 3Wb

https://dl.doubtnut.com/l/_AAkoEkNaNpDi
https://dl.doubtnut.com/l/_ZPSERLcaf0wB


1. A square of side L meters lies in the x-y plane in a region,

where the magnetic field is give by T,

where  is constant. The magnitude of flux passing through

the square is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

B = B0(2 î + 3ĵ + 4k̂)

B0

2B0L
2Wb

3B0L
2Wb

4B0L
2Wb

√29B0L
2Wb

2. A loop made of straight edegs has six corners at

 and A(0, 0, 0), B(L, O, 0)C(L, L, 0), D(0, L, 0)E(0, L, L)

https://dl.doubtnut.com/l/_hvwhz7yC9ffS
https://dl.doubtnut.com/l/_JvhotUPPPHr3


. Where  is in meter. A magnetic field 

 is present in the region. The flux passing

through the loop  (in that order) is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

F (0, 0, L) L

B = B0( î + k̂)T

ABCDEFA

B0L
2Wb

2B0L
2Wb

√2B0L
2Wb

4B0L
2Wb

3. The self inductance L of a solenoid of length l and area of

cross-section A, with a fixed number of turns N increases as

A. l and increase

https://dl.doubtnut.com/l/_JvhotUPPPHr3
https://dl.doubtnut.com/l/_WN9JWQb1NkW4


B. l decreases and A increases

C. l increases and A decreases

D. both l and A decrease

Answer: B

Watch Video Solution

4. A  long conductor carrying a current of  is

perpendicular to a magentic field of . The mechanical

power to move the conductor with a speed of  is

A. 0.25 mW

B. 6.25 mW

C. 0.625 mW

D. 1 W

0.1m 50A

1.25mT

1ms− 1

https://dl.doubtnut.com/l/_WN9JWQb1NkW4
https://dl.doubtnut.com/l/_RKeflycZnDz7


Answer: B

Watch Video Solution

5. A wheel has three spokes and is an uniform magnetic field

perpendicular to its plane, with the axis of rotation of the wheel

parallel to the magnetic field. When the wheel rotates with a

uniform angualr velocity , the emf induced between the centre

and rim of the wheel is . If another wheel having same radius

but with six spokes is kept in the same field and rotated with a

uniform angular velocity , the emf induced between the

centre and the rim will be

A. 2

B. e/2

C. 2e

ω

' e'

'ω/2'

https://dl.doubtnut.com/l/_RKeflycZnDz7
https://dl.doubtnut.com/l/_I5eMAjQUInlx


D. e/4

Answer: B

Watch Video Solution

6. Find the linear speed the bicycle required to power its head

light by a generator, whose rubber shaft presses against the

wheel of cycle of radius , turns at an angular speed of 

times as great as the angular speed of the tire itself. The coil

consists of  turns, has an area of , and rotates

in a  magnetic field. When the peak emf being generated is

.

A. 2.5 m/s

B. 5 m/s

0.33m 44

75 2.6 × 10− 3m2

0.10T

6.0V

https://dl.doubtnut.com/l/_I5eMAjQUInlx
https://dl.doubtnut.com/l/_PdMObzMshbN4


C. 2.3 m/s

D. 4.6 m/s

Answer: C

Watch Video Solution

7. A conducting loop of radius  is present in a uniform

magnetic field  perpendicular to the plane of ring. If radius 

varies as a function of time  as . The emf induced

R

B R

t R = R0 + t2

https://dl.doubtnut.com/l/_PdMObzMshbN4
https://dl.doubtnut.com/l/_TZHaeAd0ZUMa


in the loop is 

A.  Clockwise

B.  Anticlockwise

C.  Anticlockwise

D.  clockwise

Answer: C

Watch Video Solution

2πBt(R0 + t2)

2πBt(R0 + t2)

4πBt(R0 + t2)

4πBt(R0 + t2)

https://dl.doubtnut.com/l/_TZHaeAd0ZUMa
https://dl.doubtnut.com/l/_HiVyQInL40WQ


8. A magnetic field induction is changing in magnitude in a

region at a constant rate . A given mass  of copper

drawn into a wire and formed into a loop is placed

perpendicular to the field. If the values of specific resistance and

density of copper are  and  respectively, then the current in

the loop is given by :

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

dB/dt m

ρ σ

4πm

ρσ

dB

dt

m

4πρσ

dB

dt

m

ρσ

dB

dt

2πm

ρσ

dB

dt

https://dl.doubtnut.com/l/_HiVyQInL40WQ


9. A magnetic flux through a stationary loop with a resistance 

varies during the time interval  as . Find the

amount of the generated in the loop during that time

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

R

τ ϕ = at(τ − t)

aT

3R

a2T 2

3R

a2T 2

R

a2T 3

3R

10. The length of a wire required to manufacture a solenoid of

length  and self-induction  is (cross-sectional area is

negligible)`

l L

https://dl.doubtnut.com/l/_2BI2jNehYQh3
https://dl.doubtnut.com/l/_2Adnbcj6a0y8


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

√
2πLi

μ0

√
μ0Ll

4π

√
4πLl
μ0

√
μ0Ll

2π

11. The inductance  of a solenoid of length , whose windings

are made of material of density  and resistivity , is (the

winding resistance is )

A. 

B. 

L l

D ρ

R

μ0

4πl

Rm

ρD

μ0

4πr

lm

ρD

https://dl.doubtnut.com/l/_2Adnbcj6a0y8
https://dl.doubtnut.com/l/_2Ab98T8hOBpP


C. 

D. 

Answer: A

Watch Video Solution

μ0

4πl

R2m

ρD

μ0

2πR

lm

ρD

12. A circular wire loop of radius R is placed in the x-y plane

centered at the origin O. A square loop of side a(altltR) having

two turns is placed with its centre at  along the axis of

hte circular wire loop, as shown in figure. The plane of the

square loop makes an angle of  with respect to the z-axis. If

the mutual inductance between the loops is given bu ,

= √3R

45∘

μ0a
2

2p / 2R

https://dl.doubtnut.com/l/_2Ab98T8hOBpP
https://dl.doubtnut.com/l/_MWgpigLiScpm


then the value of p is 

A. 3

B. 5

C. 7

D. 9

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_MWgpigLiScpm


13. An equilateral triangular loop  having some resistance

is pulled with a constant velocity  out of a uniform magnetic

field directed inot the paper. At time , side  of the loop

at is at edge of the magnetic field. 

 


The induced current  versus time  graph will be as

A. 

B. 

ADC

v

t = 0 DC

(i) (t)

https://dl.doubtnut.com/l/_AdFLFv7pGaVI


C. 

D. 

Answer: B

Watch Video Solution

14. The current through the coil in figure (i) varies as shown in

figure (ii). Which graph best shows the ammeter  reading as a

function of time? 

A

https://dl.doubtnut.com/l/_AdFLFv7pGaVI
https://dl.doubtnut.com/l/_K3Fbcg782DbV


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

15. Two infinitely long conducting parallel rails are connected

through a capacitor C as shown in Fig. A conductor of length l is

https://dl.doubtnut.com/l/_K3Fbcg782DbV
https://dl.doubtnut.com/l/_lVUhn0KzEZku


moved with constant speed . Which of the following graph

truly depicts the variation of current through the conductor

with time? 

A. 

B. 

C. 

v0

https://dl.doubtnut.com/l/_lVUhn0KzEZku


D. 

Answer: C

Watch Video Solution

16. A flexible conducting wire in the form of a circle is kept in a

uniform magnetic field with its plane normal to the field. Radius

of that circle changes with time as shown. Then which of the

following graphs represents the variation of induction emf with

https://dl.doubtnut.com/l/_lVUhn0KzEZku
https://dl.doubtnut.com/l/_ajiOnojA0IL7


time : 


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

R = R0, t < t0, R = R0 + t, t0 < t < 2t0

https://dl.doubtnut.com/l/_ajiOnojA0IL7


Assertion Reason

Watch Video Solution

1. Assertion: Magnetic flux is a vector quantity 

Reason: Vlaue of magnetic flux can be positive, negative or zero

A. Both A and R are true and R is the correct explanation of A

B. Both A and R are true and R is not the correct explanation

of A

C. A is true but R is false

D. A is false but R is true.

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_ajiOnojA0IL7
https://dl.doubtnut.com/l/_CeUDihVwSTEG
https://dl.doubtnut.com/l/_bl4TMxvJCOif


2. Asseration:Lenz's law violates the principle of conservation of

energy. 

Reason: Induced e.m.f. opposes always the change in magnetic

flux responsible for its production.

A. Both A and R are true and R is the correct explanation of A

B. Both A and R are true and R is not the correct explanation

of A

C. A is true but R is false

D. A is false but R is true.

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_bl4TMxvJCOif


3. Assertion : When number of turns in a coil is doubled,

coefficient of self-inductance of the coil becomes  times. 

Reason : This is because 

A. Both A and R are true and R is the correct explanation of A

B. Both A and R are true and R is not the correct explanation

of A

C. A is true but R is false

D. A is false but R is true.

Answer: A

Watch Video Solution

4

L ∝ N 2

https://dl.doubtnut.com/l/_SZcaZTqHN6tM


4. Assertion : The induced emf and current will be same in two

identical loops of copper and aluminium, when rotated with

same speed in the same magnetic field. 

Reason : Mutual induction does not depends on the orientation

of the coils

A. Both A and R are true and R is the correct explanation of A

B. Both A and R are true and R is not the correct explanation

of A

C. A is true but R is false

D. A is false but R is true.

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_52RG9pjj3DAi
https://dl.doubtnut.com/l/_KcW7a4bvVM76


5. Asseration: When two coils are wound on each other, the

mutual induction between the coils is maximum. 

Reason: Mutual induction does not depend on the orientation

of the coils.

A. Both A and R are true and R is the correct explanation of A

B. Both A and R are true and R is not the correct explanation

of A

C. A is true but R is false

D. A is false but R is true.

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_KcW7a4bvVM76


6. Assertion: Only a charge in magnetic flux will maintain an

induced current in the coil. 

Reason: The presence of large magnetic flux through a coil

maintains a current in the coil if the circuit is continuous.

A. Both A and R are true and R is the correct explanation of A

B. Both A and R are true and R is not the correct explanation

of A

C. A is true but R is false

D. A is false but R is true.

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_zs5bnprHhWEM

