
PHYSICS

BOOKS - DC PANDEY ENGLISH

ELECTROMAGNETIC INDUCTION

Example

1. A square loop  of area  resistance  is rotate in as

magnetic �eld  through  (a) in  and (b) in   

ACDE 20cm2 5Ω

B = 2T 180∘ 0.01s 0.02s

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_bXzDEEoi3kU1


Find the magnitudes of averasge values of e i and  in both the cases.  

Watch Video Solution

△ q

2. A coil consists of  turns of wire having a total reistance of .

Each turn is a square of side  and a uniform magnetic �eld directed

perpendicular to the plane of the coil is turned on. If the �eld changes

linearly from  to  in , what is the magnitude of induced emf and

current in the coil while the �eld is changing?

Watch Video Solution

200 2.0Ω

18cm,

0 0.5t 0.80s

https://dl.doubtnut.com/l/_bXzDEEoi3kU1
https://dl.doubtnut.com/l/_akAiMACSDxNt


3. The magnetic �ux passing through a metal ring varies with time  as:

 with  and . The

resistance of the ring is . Determine the maximum current induced in

the ring during te interval from  to .

Watch Video Solution

t

ϕB = 3(at3 − bt2)T − m2 a = 2.00s− 3 b = 6.00s− 2

3.0Ω

t = 0 t = 2.0s

4. A bar magnet is freel falling along the axis of a circular loop as shown

in Figure. State whether its acceleration a is equal to greater than or less

than the acceleration due to gravity g. 

Watch Video Solution

https://dl.doubtnut.com/l/_SHAg5LjvKYZv
https://dl.doubtnut.com/l/_1G8AzWNpDF4U


5. A bar magnet is brought near a solenoid as shown in �gure. Will the

solenoid attract or repel the magnet? 

Watch Video Solution

6. A circular loop is placed in magnetic �eld  Find the direction of

induced current produced in the loop. 

B = 2t.

https://dl.doubtnut.com/l/_1G8AzWNpDF4U
https://dl.doubtnut.com/l/_nPICScFspLQs
https://dl.doubtnut.com/l/_o1oqXBRCPmLE


Watch Video Solution

7. A rectangular loop is placed to the left of large current carrying

straight wire as shown in Figure. Current varies with time as . FindI = 2t

https://dl.doubtnut.com/l/_o1oqXBRCPmLE
https://dl.doubtnut.com/l/_qkthguCFXxKs


direction of induced current  in the square loop.  

Watch Video Solution

Iin

8. A current carrying straight wire passing inside a triangular loop as

shown in Figure. The current in the wire is perpendicular to paper

inwards. Find the direction of the induced current in the loop if current in

https://dl.doubtnut.com/l/_qkthguCFXxKs
https://dl.doubtnut.com/l/_NdSTgu818QsV


the wire is increased. 

Watch Video Solution

9. A rectangular loop is placed adjacent toa current carrying straight wire

as shown in Figure. If the loop is rotated about an axis passing through

https://dl.doubtnut.com/l/_NdSTgu818QsV
https://dl.doubtnut.com/l/_4izZa6Lw3AzG


one of its sides �nd the direction of induced current in the loop. 

Watch Video Solution

https://dl.doubtnut.com/l/_4izZa6Lw3AzG


10. Two loops are facing each other as shown in Figure. State whether the

loops will attract each other or repel each other if current  is increased  

Watch Video Solution

I1

11. Two parallel rails with negligible resistance are  apart. The 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  and 

10.0cm

5.0Ω

10.0Ω 15.0Ω

4.00
m

s
2.00m/s

https://dl.doubtnut.com/l/_KCvtHZdR87bg
https://dl.doubtnut.com/l/_JRVsgl5uK4ab


respectively. A uniform magnetic �eld of magnitude  is applied

perpendicular to the, plane of the rails. Determine the current in the 

resistor. 

Watch Video Solution

0.01T

5.0Ω

12. Figure shows the to views of a rod that can slide without friction. The

resistor is  and a  magnetic �eld is directed perpendicularly

downward into the paper. Let .  

6.0Ω 2.5T

l = 1.20m

https://dl.doubtnut.com/l/_JRVsgl5uK4ab
https://dl.doubtnut.com/l/_vZJjoTPTsPDo


  

a. Calculate the force  required to move the rod to the right at a

constant speed of ,  

b. At what rate is energy deliered to the resistor?

c. Show that this rate is equal to the rate of work done by the applied

force.

Watch Video Solution

F

2.0
m

s

13. The inductor shown in �gure has inducance  and carries a

current in the direction shown thast is decreasing at a uniform rate

.  

0.54H

= 0.03A/s
di

dt

https://dl.doubtnut.com/l/_vZJjoTPTsPDo
https://dl.doubtnut.com/l/_7YJuFTN7NfBZ


  

a. Find the self induced emf 

b. Which emf of the inductor a ro b is at a higher potential?

Watch Video Solution

14. In the circuit diagram shown in Figure,

. This current is decreasing at a

rate of  Find  at this instant.  

Watch Video Solution

R = 10Ω, L = l5H, E = 20v, i = 2A

−1.0A/s. Vab

https://dl.doubtnut.com/l/_7YJuFTN7NfBZ
https://dl.doubtnut.com/l/_dcIRzFG2rofY


15. a. Calculate the inductance of an air core solenoid containing 

turns if the length of the solenoid is  and its cross -sectional area

is .  

b. Calculate the self -induced emf in the solenoid if the current through it

is decreasing at the rate of .

Watch Video Solution

300

25.0cm

4.00cm2

50.0A/s

16. What inductance would be needed to store  of energy in a coil

carrying a  current. 

Watch Video Solution

1.0kWh

200A (1kWh = 3.6 × 106J)

17. a. What is the magnetic �ux through one turn of a solenoid of self

inductance  when a current of  �ows throgh it? Assume

that the solemoid has 1000 turns ans is wound from wire of diameter

. 

b. What is the cross sectional area of the solenoid?

8.0 × 10− 5H 3.0A

1.0mm

https://dl.doubtnut.com/l/_fdz3sALKOj3R
https://dl.doubtnut.com/l/_JhWpldkEhbyF
https://dl.doubtnut.com/l/_TbE1W97uS3WA


Watch Video Solution

18. A  inductor carries a current of . How much ice at  could

melted by the energy stored in the magnetic �eld of the inductor? Latent

heat of ice is 

Watch Video Solution

10H 20A 0∘C

22.6 × 10I3J /kg

19. A straight solenoid has 50 turns per cm in primary and 200 turns in

the secondary. The area of cross-section of the solenoid is 4 .

Calculate the mutual inductance.

Watch Video Solution

cm2

20. Two solenoids  and  spaced close to each other and sharing the

same cylindrical axis have  and  turns, respectively. A current of

 in coil  produced an average �ux of  through each

turn of  and  �ux of  through each turn of .  

A B

400 700

3.50A A 300μT − m2

A a 90.0mT − m2 B

https://dl.doubtnut.com/l/_TbE1W97uS3WA
https://dl.doubtnut.com/l/_pA7nE53eTz8V
https://dl.doubtnut.com/l/_MKwUmAkhPvmQ
https://dl.doubtnut.com/l/_9Byjsmsixli1


a. Calculate the mutual inductance of the two solenoids. 

b.What is the self inductance of ? 

c. What emf is induced in  when the current in  increases at the rate

of ?

Watch Video Solution

A

B A

0.5A/s

21. 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

22. A  inductor is placed in series with a  resistor. An emf of 

being suddenly applied to the combination. Using these values prove the

principle of conservation of energy, for time equal to the time constant.

W t h Vid S l ti

5H 10Ω 5V

https://dl.doubtnut.com/l/_9Byjsmsixli1
https://dl.doubtnut.com/l/_pPDxjx6Tbbdu
https://dl.doubtnut.com/l/_q05DPj7i5Tui


Watch Video Solution

23. A capacitor of capacitance  is charged to . It is then

connected across a  inductor. The resistance in the circuit is

negligible. 

a. Find the frequency of oscillation of the circuit. 

b. Find the potential di�erence across capacitor and magnitude of circuit

current  after the inductor and capacitor are connected. 

c. Find the magnetic energy and electric energy at  and .

Watch Video Solution

25μF 300V

10mH

1.2ms

t = 0 t = 1.2ms

24. The magnetic �eld at all points within the cyllindrical region whose

cross section is indicated in the accompanying Figure starts increasing at

a constant rate . . �nd the magnitud of electric �eld as a function ofα T /s

https://dl.doubtnut.com/l/_q05DPj7i5Tui
https://dl.doubtnut.com/l/_qZGwPPVY9dfT
https://dl.doubtnut.com/l/_WVvXXpj784Ri


, the distance from the geometric centre of the region. 

Watch Video Solution

r

25. A long thin solenoid has  and radius ,. The

current in the solenoid is increasing at a uniform rate of . What is

the magnitude of the induced electric �eld at a point? 

a.  from the axis of the solenoid.

b.  from the axis of the solenoid.

W h Vid S l i

900tuns /metre 2.50cm

60A/s

0.5cm

1.0cm

https://dl.doubtnut.com/l/_WVvXXpj784Ri
https://dl.doubtnut.com/l/_yIduqJI26SaC


Watch Video Solution

26. A uniform magnetic �eld exists in the space .

Find the magnetic �ux through an area  if the area  is in z-x plane.

Watch Video Solution

¯̄̄B = B1 î + B2 ĵ − B3k̂

¯̄̄S ¯̄̄S

27. A long solenoid of radius 4 cm, length 400 cmcarries a current of 3 A.

The total number of turns is 100. Assuming ideal solenoid, �nd the �ux

passing through a circular surface having centre on axis of solenoid of

radius 3 cm and is perpendicular to the axis of solenoid (i) inside and (ii)

at the end of solenoid.

Watch Video Solution

28. Figure shows a long straight wire carrying current I and a square

conducting wire loop of side l, at a distance 'a' from current wire. Both the

current wire and loop are in the plane of paper. Find the �ux of magnetic

https://dl.doubtnut.com/l/_yIduqJI26SaC
https://dl.doubtnut.com/l/_ZcSXUdLey1j1
https://dl.doubtnut.com/l/_21BADAGkyzO7
https://dl.doubtnut.com/l/_T7DrNsYeQFvv


�led of current wire, passing through the loop. 

Watch Video Solution

29. A coil with an average diameter of 0.02 m is placed perpendicular to a

magnetic �eld of 6000 T. If the induced e.m.f. is 11 V when magnetic �eld is

changed to 1000 T in 4 s, what is the number of turns in the coil ?

Watch Video Solution

30. A coil consists of  turns of wire having a total reistance of .

Each turn is a square of side  and a uniform magnetic �eld directed

perpendicular to the plane of the coil is turned on. If the �eld changes

linearly from  to  in , what is the magnitude of induced emf

and current in the coil while the �eld is changing?

Watch Video Solution

200 2.0Ω

18cm,

0 0.5T 0.80s

https://dl.doubtnut.com/l/_T7DrNsYeQFvv
https://dl.doubtnut.com/l/_IB5NPsFMO7Ob
https://dl.doubtnut.com/l/_ZtiMJiB1qE6w
https://dl.doubtnut.com/l/_PVkmZr1Nr20k


31. The magnetic �ux passing through a metal ring varies with time  as:

 with  and . The

resistance of the ring is . Determine the maximum current induced in

the ring during te interval from  to .

Watch Video Solution

t

ϕB = 3(at3 − bt2)T − m2 a = 2.00s− 3 b = 6.00s− 2

3.0Ω

t = 0 t = 2.0s

32. A square loop of side  and resistance  is placed vertically in

the east-west plane. A uniform magnetic �eld of  is set up across

the plane in the north-east direction. The magnetic �eld 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

33. A wire of length l in the form of a square loop lies in a plane normal to

a magnetic �eld . If this wire is converted into a circular loop in time,

then �nd the average induced emf.

B0

https://dl.doubtnut.com/l/_PVkmZr1Nr20k
https://dl.doubtnut.com/l/_UK5bmjVcd8VB
https://dl.doubtnut.com/l/_zqo0Oh6DzwGs


Watch Video Solution

34. Suppose a coil of area , resistance  and number of turns 200

held perpendicular to a uniform magnetic �eld of strengh T. The coil is

now turned through  in time 1 s. What is  

(i) average induced emf 

(ii) average induced current 

(iii) total charge that �ows through a given cross-setion of the coil?

Watch Video Solution

5m2 10Ω

0.4

180∘

35. Through a long solenoid of diameter  cm, having 100 turns per cm,

a current I = 1A is �owing. At its centre, a 60 turns closely packed coil of

diameter  cm si placed such that the coil is coaxial with the long

solenoid. The current in the solenoid is reduced to zero at a steady rate

in 10 ms. What is the magnitude of emf induced in the coil while the

current in the solenoid is changing?

Watch Video Solution

4.1

3.1

https://dl.doubtnut.com/l/_zqo0Oh6DzwGs
https://dl.doubtnut.com/l/_O3PVlUuCqpvM
https://dl.doubtnut.com/l/_ZlCzo8jcZSYX


36. A square loop of edge b having M turns is rotated with a uniform

angular velocity  about one of its diagonals which is kept �xed in a

horizontal position. A uniform magnetic �eld  exists in the vertical

direction. 

  

Find (i) the emf induced in the coil as a function of time t. 

(ii) the maximum emf induced. 

(iii) the average emf induced in the loop over a long period. 

(iv) if resistance of loop is R, amount of charge �own in time t = 0 to t = 2T.

(v) heat produced in time t = 0 to t = 2T.

ω

B0

https://dl.doubtnut.com/l/_ZlCzo8jcZSYX
https://dl.doubtnut.com/l/_Whkwoa3hwb87


Watch Video Solution

37. A square loop  of area  resistance  is rotate in as

magnetic �eld  through  

(a) in   

(b) in  

Find the magnitudes of averasge values of e i and  in both the cases.  

Watch Video Solution

ACDE 20cm2 5Ω

B = 2T 180∘

0.01S

0.02s

△ q

https://dl.doubtnut.com/l/_Whkwoa3hwb87
https://dl.doubtnut.com/l/_zehEt3xx1VQd


38. The two conducting rails are placed perpendicular to each other, such

that their ends are joined as shown in �gure. A conducting bar is now

placed over the rails and start moving with constant velocity v starting

from the vertex at time t = 0. 

(i) The �ux through the triangle (isosceles) by the rails and bar at .  

(ii) The emf around the triangle at that time. 

t = t0

https://dl.doubtnut.com/l/_61vWvf4pwCbv


(iii) In what manner does the emf around the triangle vary with time. 

View Text Solution

https://dl.doubtnut.com/l/_61vWvf4pwCbv


39. A bar magnet is freel falling along the axis of a circular loop as shown

in Figure. State whether its acceleration a is equal to greater than or less

than the acceleration due to gravity g. 

Watch Video Solution

40. A bar magnet is brought near a solenoid as shown in �gure. Will the

solenoid attract or repel the magnet? 

https://dl.doubtnut.com/l/_683T7xj0bDow
https://dl.doubtnut.com/l/_2gITckfQAXZB


Watch Video Solution

41. In the given �gure currnet from A to B in the straight wire is

decreasing. The direction of induced current in the loop is 

A. clockwise

B. Anti-clockwise

C. �rst clockwise then anti-clockwise

D. none of these

Answer: A

h id l i

https://dl.doubtnut.com/l/_2gITckfQAXZB
https://dl.doubtnut.com/l/_4bqdZx6bchLr


Watch Video Solution

42. A current carrying straight wire passing inside a triangular loop as

shown in Figure. The current in the wire is perpendicular to paper

inwards. Find the direction of the induced current in the loop if current in

the wire is increased. 

Watch Video Solution

43. A non uniform magnetic �eld  in a region exists. A circular

conducting loop of radius r and resistance R is placed with its plane in yz-

B = B0t î

https://dl.doubtnut.com/l/_4bqdZx6bchLr
https://dl.doubtnut.com/l/_5KrMBkZMzNkM
https://dl.doubtnut.com/l/_8rgmUjruol3v


plane. Determine the current through the loop and sense of the current.

Watch Video Solution

44. Through a uniform B �eld, A small rectangular loop is moving towards

left with constant velocity as shown in the �gure. Counting of time t

begins at the moment, the loop starts entering the �eld. 

Plot the variation of �ux through the loop with respect to time. Also, plot

the variation of induced emf w.r.t. time t. 

Watch Video Solution

https://dl.doubtnut.com/l/_8rgmUjruol3v
https://dl.doubtnut.com/l/_RW0Z41Jqg8L8


45. Through a conducting coil along its axis, a short bar magnet is rapidly

pulled with uniform velocity with its north pole entering the coil �rst. Plot

the variation of

(i) �ux, 

(ii) induced current and

(iii) power dissipated in coil with time.

Watch Video Solution

46. In a uniform magnetic �eld, a  shaped metal frame is located

perpendicular to the plane of the conductor and varying with time at the

rate . A conducting connector starts moving with an

acceleration  along the parallel bars of the frame. The

length of the connector is equal to l = 44 cm. Find the emf induced in the

loop t = 1 s after the beginning of the motion, if at the moment t = 0, the

loop area and the magnetic induction are equal to zero.

Watch Video Solution

π

(dB/dt) = 0.20T /s

a = 30cm/s2

https://dl.doubtnut.com/l/_B6v3IgLmw5uI
https://dl.doubtnut.com/l/_KKFneZozxSQ0


47. A conducting rod of unit length moves with a velocity of 5m/s in a

direction perpendicular to its length and perpendicular to a uniform

magnetic �eld of magnitude . Find the emf induced between the

ends of the stick.

Watch Video Solution

0.4T

48. The horizontal component of the earth's magnetic �eld at a place is

T and the dip is . A metal rod of length 20 cm is placed in

the north-south direction and is moved at a constant speed of 5 cm/s

towards east. Calculate the emf induced in the rod.

Watch Video Solution

4.0 × 10− 4 45∘

49. A ring of radius 2m translates in its plane with a constant velocity

. A uniform magnetic �eld 0.1 T exists in the space in a direction

perpendicular to the plane of the ring. Consider di�erent pairs of

diametrically opposite points on the ring. 

5m/s

https://dl.doubtnut.com/l/_giGDX3y54mhg
https://dl.doubtnut.com/l/_fjeXoPQ5Vvc4
https://dl.doubtnut.com/l/_aEfMMeLTTw59


(i) Between which pair of points is emf maximum? What is the value of

this maximum emf? 

(ii) Between which pair of points is the emf minimum? What is the value

of this minimum emf?

Watch Video Solution

50. Two rings of radii 5m and 10m move in opposite directions with

velocity 20 m/s and 10 m/s respectively, on a conducting curface S. There

is a uniform magnetic �eld of magnitude  perpendicular to the plane

of the rings. Find the potential di�erence between the highest points of

the two rings. 

Watch Video Solution

0.1T

https://dl.doubtnut.com/l/_aEfMMeLTTw59
https://dl.doubtnut.com/l/_LZ90ZGkscYpj
https://dl.doubtnut.com/l/_WBk1hCsPhp2M


51. A vertical disc of diameter 10 cm makes 20 revolutions per second

about a horizontal axis passing through its centre. A uniform magnetic

�eld  T acts perpendicular to the plane of the disc. Calculate the

potential di�erence between its centre and rim in volts.

Watch Video Solution

10− 1

52. A square metal wire loop of side 20 cm and resistance  is moved

with a constant velcoity  in a uniform magnetic �eld of induction B = 1 

 as shown in the �gure. The magnetic �eld lines are

perpendicular to the plane of the loop. The loop is connected to a

network of resistance each of value . The resistances of the lead wires

BF and AE are negligible. What should be the speed of the loop, so as to

have a steady current of 2 mA in the loop? Give the direction of current in

the loop. 

2Ω

v0

Wb/m2

5Ω

https://dl.doubtnut.com/l/_WBk1hCsPhp2M
https://dl.doubtnut.com/l/_mRlBa8wTD3Af


Watch Video Solution

53. Figure shows the to views of a rod that can slide without friction. The

resistor is  and a  magnetic �eld is directed perpendicularly

downward into the paper. Let .  

  

a. Calculate the force  required to move the rod to the right at a

constant speed of ,  

b. At what rate is energy deliered to the resistor?

c. Show that this rate is equal to the rate of work done by the applied

force.

Watch Video Solution

6.0Ω 2.5T

l = 1.20m

F

2.0
m

s

https://dl.doubtnut.com/l/_mRlBa8wTD3Af
https://dl.doubtnut.com/l/_40S45Sn71mJo


54. A square loop of side l being moved towards right at a constant speed

v as shown in �gure. The front edge enters the magnetic �eld B at t = 0.

The width of �eld is 4l. Sketch induced emf versus time graph. 

Watch Video Solution

55. Two parallel rails with negligible resistance are  apart. The 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  and 

10.0cm

5.0Ω

10.0Ω 15.0Ω

4.00
m

s
2.00m/s

https://dl.doubtnut.com/l/_Bsz48Sk1H0sl
https://dl.doubtnut.com/l/_h18fZ9W6ILE8


respectively. A uniform magnetic �eld of magnitude  is applied

perpendicular to the, plane of the rails. Determine the current in the 

resistor. 

Watch Video Solution

0.01T

5.0Ω

56. A uniform magnetic �eld exists in a circular region of radius R centred

at O. The �eld is perpendicular to the plane of paper and is strength

varies with time as . Find the induced electric �eld at a distance r

from the centre for (i) , (ii) . Also, plot a graph between 

and r for both the cases.

Watch Video Solution

B = B0t

r < R r > R |E|

https://dl.doubtnut.com/l/_h18fZ9W6ILE8
https://dl.doubtnut.com/l/_2WRdCsj8wmj4
https://dl.doubtnut.com/l/_WUL8PWeq8G4o


57. The current in an ideal, long solenoid is varied at a uniform rate of

. The solenoid has 1000 turns/m and its radius is 8 cm.  

(i) Consider a circle of radius 2 cm inside the solenoid with its axis

coinciding with the axis of the solenoid. Write the change in the magnetic

�ux through this circle in 4 s. 

(ii) Find the electric �eld induced at a point on the circumference of the

circle. 

(iii) Find the electric �eld induced at a point outside the solenoid at a

distance 9 cm from its axis.

Watch Video Solution

0.02A/s

58. The inductor shown in �gure has inducance  and carries a

current in the direction shown thast is decreasing at a uniform rate

.  

  

0.54H

= 0.03A/s
di

dt

https://dl.doubtnut.com/l/_WUL8PWeq8G4o
https://dl.doubtnut.com/l/_MKBZVItU4Jif


a. Find the self induced emf 

b. Which emf of the inductor a or b is at a higher potential?

Watch Video Solution

59. In the circuit diagram shown in Figure,

. This current is decreasing at a rate

of  Find  at this instant.  

Watch Video Solution

R = 10Ω, L = 5H, E = 20v, i = 2A

−1.0A/s. Vab

60. In the �gure shown A. Find  and   

Watch Video Solution

i = 10e− 4t VL Vab

https://dl.doubtnut.com/l/_MKBZVItU4Jif
https://dl.doubtnut.com/l/_e5N8NyHucHC2
https://dl.doubtnut.com/l/_9tuUAjE5imx3


61. a. Calculate the inductance of an air core solenoid containing 

turns if the length of the solenoid is  and its cross -sectional area

is .  

b. Calculate the self -induced emf in the solenoid if the current through it

is decreasingg at the rate of .

Watch Video Solution

300

25.0cm

4.00cm2

50.0A/s

62. What inductance would be needed to store  of energy in a

coil carrying a  current. 

Watch Video Solution

1.0kWh

200A (1kWh = 3.6 × 106J)

63. Two coils having self-inductances,  and . The

current in the coil is increasing of same constant rate at a certain instant

and the power supplied to the coils is also same, Find the ratio of 

(i) induced voltage 

L1 = 5mH L2 = 1mH

https://dl.doubtnut.com/l/_IcIK3BbsSFgH
https://dl.doubtnut.com/l/_FyEFWEQxmyKs
https://dl.doubtnut.com/l/_qt1DxoJWo9su


(ii) current 

(iii) energy stored in two coils at that instant

Watch Video Solution

64. Suppose a cube of volume  is placed at the centre of a circular

loop of radius 5 cm carrying current 2A. 

Find the magnetic energy stored inside the cube.

Watch Video Solution

2mm3

65. Calculate the mutual inductance between two coils when a current 2A

changes to 6A in and 0.2 s and induces an emf of 20mV in secondary coil.

Watch Video Solution

66. A straight solenoid has 50 turns per cm in primary and total 200 turns

in the secondary. The area of cross section of the solenoids is .4cm2

https://dl.doubtnut.com/l/_qt1DxoJWo9su
https://dl.doubtnut.com/l/_cKbXfejX7tqF
https://dl.doubtnut.com/l/_bwZohWsA2jqB
https://dl.doubtnut.com/l/_h8S2z7zbVSl5


Calculate the mutual inductance. Primary is tightly kept in side the

secondary.

Watch Video Solution

67. Find the current through the battery 

(i) just after the switch is closed. 

(ii) long after the switch has been closed. 

Watch Video Solution

68. A coil of resistance  and inductance  is switched to 

supply. Calculate the rate of increase of current 

20Ω 0.5H DC200V

https://dl.doubtnut.com/l/_h8S2z7zbVSl5
https://dl.doubtnut.com/l/_d0sAu8yEiwTH
https://dl.doubtnut.com/l/_lpC19r4kHBei


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

69. Self - inductance H of a uniformly wound solenoid, having

resistance 3  is broken up into two indentical coils. Those coils are

connected in series across a 6 V battery of negligible resistance. Find time

constant and steady state current.

Watch Video Solution

0.8 × 10− 4

Ω

https://dl.doubtnut.com/l/_lpC19r4kHBei
https://dl.doubtnut.com/l/_OHJqx3oa60Cp


70.   

At t = 0, switch S is closed, calculate 

(i) initial rate of increase of current, i.e., .  

(ii)  at time when current in the circuit is .  

(iii) Current at t =  s. 

(iv) rate at which energy of magnetic �eld is increasing, rate of heat

produced in resistance and rate at which energy is supplied by battery

when i = 0.5 A. 

(v) energy stored in inductor in steady state.

Watch Video Solution

at t = 0
di

dt
di

dt
0.5A

0.6

https://dl.doubtnut.com/l/_mggT1oCfEPQp
https://dl.doubtnut.com/l/_SRyci5bgvj5g


Example Type 1

71.   

The switch is closed for a long time and then opened at time t = 0. Find

the initial voltage across L after t = 0, which end is at higher potential P or

Q?

Watch Video Solution

1. Current in a long current carrying wire is   

A conducting loop is placed to the right of this wire. Find 

I = 2t

https://dl.doubtnut.com/l/_SRyci5bgvj5g
https://dl.doubtnut.com/l/_JNU8VQdPyjMR


  

a. magnetic �ux  passing through the loop.  

b. induced  prodced in the loop. 

c. if total resistance of the loop is , then �nd induced current  in the

loop.

Watch Video Solution

ϕB

emf|e|

R Iin

2. A constant current  �ows through a long straight wire as shown in

�gure. A square loop starts moving towards righ with as constant speed 

. 

I

v

https://dl.doubtnut.com/l/_JNU8VQdPyjMR
https://dl.doubtnut.com/l/_Vga5n5XegBkR


  

a Find induced emf produced i the loop as a function  

b. If total resistance of the loop is , then �nd induced current in the

loop,

Watch Video Solution

x

R

3. A conducting circular ring is rotated with angular velocity  about

point  as shown in �gure. Radius of ring is a �nd 

ω

A

https://dl.doubtnut.com/l/_Vga5n5XegBkR
https://dl.doubtnut.com/l/_WAKhr3Xysb3u


Example Type 2

  

a. potential di�erence between points  and   

b. potential di�erence between the points  and .

Watch Video Solution

A C

A D

1. Two di�erent coils have self inductances  and .

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

L1 = 9mH L2 = 2mH

https://dl.doubtnut.com/l/_WAKhr3Xysb3u
https://dl.doubtnut.com/l/_QcHxZ92zHkcp


second coil is also increased at the same constant rate. At a certain

instant of time, the power given to the two coils is the same. At that time,

the current the induced voltage and the energy stored in the �rst coil are

 and  respectively.  

Corresponding values for the second coil at the same instant are

 and  respectively. Then,

A. 

B. 

C. 

D. 

Watch Video Solution

i1, V1 W1

i2, V − 2 W2

=
i1

i2

1

4

= 4
i1

i2

=
W1

W2

1

4

= 4
V1

V2

2. In the Figure shown  and .

Determine 

i1 = 10e− 2tA, i2 = 4A VC = 3e− 2tV

https://dl.doubtnut.com/l/_QcHxZ92zHkcp
https://dl.doubtnut.com/l/_6DyMA3U9dAxi


Example Type 3

  

a.  and  b. 

Watch Video Solution

iL VL Vac, Vab, Vcd

1. For the ciruit shown in �gure , 

 and . Find the total

current 

E = 50V

R1 = 10Ω, R2 = 20Ω, R3 = 30Ω L = 2.0mH

https://dl.doubtnut.com/l/_6DyMA3U9dAxi
https://dl.doubtnut.com/l/_xxGWwAtxPJs8


  

a. Immediately after switch  is closed  

b. A long time after  is closed.  

c. Immediaately after S is reopened 

d. A long time after  is reopened.

Watch Video Solution

S

S

S

2. An inductor of inductance  and resistors of resistances 

 and  are connected to a battery of emf  as

shown in the �gure. The internal resistance of the battery is negligible.

The switch S is closed at time .  

L = 400mH

R1 = 2Ω R2 = 2Ω E = 12V

t = 0

https://dl.doubtnut.com/l/_xxGWwAtxPJs8
https://dl.doubtnut.com/l/_vxKDxIsZ1n1i


  

What is the potential dro across  s a function of time? After the steady

state is reached, the switch is opened. What is the direction ad the

magnitude of current throough  as a function of time?

Watch Video Solution

L

R1

3. A solenoid has an inductance of  and a resistance of . It is

connected to a  battery. How long will it take for the magnetic energy

to reach  of its maximum value?

Watch Video Solution

10H 2Ω

10V

1/4

https://dl.doubtnut.com/l/_vxKDxIsZ1n1i
https://dl.doubtnut.com/l/_PuHwh0PeOP8h


Example Type 4

4. A circuit containing a two position switch  is shown in �gure  

  

a. The switch  is in position 1. Find the potential di�erecne  and

the rte of production of joule heat in   

b. If now the switch  is put in position 2 at . Find ltbRrgt i steady

current in  and ii hte time when current in  is half the steady value.

Also calculate the energy stored in the inductor  at that time.

Watch Video Solution

S

S VA − VB

R1

S t = 0

R4 R4

L

https://dl.doubtnut.com/l/_3sQoqv6JY2hh


1. In an  circuit,  and . At  charge on the

capacitor is  and maximum. Compute the following quantities at 

.  

a. The energy stored in the capacitor. 

b. The total energy in the circuit, 

c. The energy stored in the inductor.

Watch Video Solution

L − C L = 3.3H C = 840pF t = 0

105μC

t = 2.0ms

2. An inductor of inductance  s connected across a charged

capacitor of capacitance  and the resulting  circuit is set

oscillating at its natural frequency. Let  denote the instantaneous

charge on the capacitor and  the current in the circuit. It is found that

the maximum value of charge  is .  

a. When , what is the value of ?  

b. When , what is the value of ? 

c. Find the maximum value of .  

2.0mH

5.0μF LC

Q

I

Q 200μC

Q = 100μC
∣
∣
∣

∣
∣
∣

dI

dt

Q = 200μC I

I

https://dl.doubtnut.com/l/_Yn1OtVlKK0SK
https://dl.doubtnut.com/l/_V0Yh0s5xS0dA


Example Type 5

d. When  is equal to one-half its maximum value, what is the value of 

?

A. When , what is the value of 

B. When  what is the value of ?

C. Find the maximum value of .

D. When  is equal to one-half of its maximum value, what is the value

of ?

Watch Video Solution

I |Q|

Q = 100μC \dI /dt\?

Q = 200μC I

I

I

|Q|

1. A uniform but time varying magnetic �eld  exist in a circular region

of radius  and is directed into the plane of the paper as shown. The

magnitude of the induced electric �eld at point  at a distance  form

B(t)

a

P r

https://dl.doubtnut.com/l/_V0Yh0s5xS0dA
https://dl.doubtnut.com/l/_ykqHqbPB1U9Z


the centre of the circular region.

A. a) is zero

B. b) decreases as 

C. c) increases as r

D. d) decreases as 

Watch Video Solution

1

r

1

r2

https://dl.doubtnut.com/l/_ykqHqbPB1U9Z


2. The magnetic �eld  at all points within  circular region of the radius

 is uniform space and directed into the plane of the page in �gure. If

the magnetic �eld is increasing at a rate  what are the magnitude

and direction of the force on as stationary positive point charge  located

at points ? (Point a is a distance  above the centre of the region,

point  is a distance  to the right to the centre and point  is at the

centre of the region). 

Watch Video Solution

B a

R

dB/dt

q

a, b, c r

b r c

https://dl.doubtnut.com/l/_dVk7JTw5z5tp


Example Type 6

1. If  is a capacitor C, then the constant accelerationn a of the wire.

Watch Video Solution

X

2. A pair of parallel horizontal conducting rails of negligible resistance

shorted at one end is �xed on a table. The distance between the rails is .

A conducting massless rod of resistance  can slide on the rails

frictionlessly. The rod is tied to a massless string which passes over a

pulley �xed to the edge of the table. A mass  tied to the other end of

the string hangs vertically. A constant magnetic �eld  exists

perpendicular to the table. If the system is released from rest, calculate 

L

R

m

B

https://dl.doubtnut.com/l/_bC4U9iQHKXSr
https://dl.doubtnut.com/l/_lcY8auK5ckB9


 

a. the terminal velocity achieved by the rod and 

b. The acceleration of the mass of the instant when the velocity of the rod

is half the terminal velocity.

Watch Video Solution

3. A loop is formed by two parallel conductors connected by a selenoid

with inductance  and a condutcing rod of mass which can freely

(without friction) slide over the conductors. The conductors are located

in a horizontal plane in as uniform vertical magnetic �eld .The distance

between the conductors is . 

L

B

l

https://dl.doubtnut.com/l/_lcY8auK5ckB9
https://dl.doubtnut.com/l/_fW4Q5izfQjSr


Miscellaneous Examples

  

At the moment  the rod is impart the initial velocity  directed to

the right. �nd the equation of its motion  if the electric resistance of

the loop is negligible

Watch Video Solution

t = 0 v0

d(t)

1. A sensitive electronic device of resistance  is to be connected to a

source of emf by a switch. The device is designed to operate with a

current of  but to avoid damage to the device, the current can rise

to no more than  in the �rst  after the switch the closed. To

protect the device it is connected in series with an inductor. 

a. What emf must the source have? 

175Ω

36mA

4.9mA 58μs

https://dl.doubtnut.com/l/_fW4Q5izfQjSr
https://dl.doubtnut.com/l/_c5gKBDhcwTPv


b. What inductance is required? 

c. What is the time constant?

Watch Video Solution

2. A conducting rod shown in �gure of mass  and length  moves on two

frictionless horizontal parallel rails in the presence of a unifom magnetic

�eld directed into the page., The rod is given an initial velocity  to the

right and is released at . Find s a function of time  

a. the volocity of the rod 

b. the induced current and 

c. the magntitude of the induced emf. 

Watch Video Solution

m l

v0

t = 0

https://dl.doubtnut.com/l/_c5gKBDhcwTPv
https://dl.doubtnut.com/l/_ivmPLmMitNn3


Watch Video Solution

3. A wire loop enclosing as semicircle of radius  is located on the

boudary of uniform magnetic �eld . At the moment , the loop is

set into rotation with a costant angular acceleration  about an axis 

coinciding with a line of vector B on the boundary. Find the emf induced

in the loop as a function of time. Draw the approximate plot of this

function.The arrow in the �gure shows the emf direction taken to be

positive. 

Watch Video Solution

R

B t = 0

α O

https://dl.doubtnut.com/l/_ivmPLmMitNn3
https://dl.doubtnut.com/l/_y8LTnU8dVWCf


4. A uniform wire of resistance per unit length  is bent into semicircle of

radius . The wire rotates with angular velocity  in a vertical plane about

a orizontal is passing through . A uniform magnetic �eld  exists in

space in a direction perpendicular to paper inwards. 

  

a. Calculate potential di�erence between points  and . which point is

at higher potential? 

b. If points  and  are connected by a conducting wire of zero

resistance, �nd the potential di�erence between  and .

Watch Video Solution

λ

a ω

C B

A D

A D

A C

5. A battery of emf  and of negligible internal resistance is connected in

a  circuit as shown in �gure. The inductor has a piece of soft iron

E

L − R

https://dl.doubtnut.com/l/_llrVjhK1suGg
https://dl.doubtnut.com/l/_EYOGFbcQbog1


inside it. When steady state is reached in the piece of soft iron is abruptly

pulled out suddenly so that the inductance of the inductor decreases to

 with  with battery remaining connected. Calculate.  

  

a. Current as a function of time assuming  at the instant when piece

is pulled. 

b. the work done to pull out the piece. 

c. thermal power generated in the circuit as as function of time. 

d. power supplied by the battery as a function of time. 

HOW TO PROCEED When the inductance of an inductor is abruptly

changed, the �ux passing through it remains constant. 

 constant  

 constant 

Watch Video Solution

nL n < 1

t = 0

ϕ =

∴ Li = (L = )
ϕ

i

https://dl.doubtnut.com/l/_EYOGFbcQbog1


Exercise 27.1

1. Figure shows a conducting loop placed near a long straight wire

carrying a current  as shown, if the current increases continuously, �nd

the direction of the induced current in the loop. 

Watch Video Solution

i

2. A metallic loop is placed in a non-uniform steady magnetic �eld. Will an

emf be induced in the loop?

https://dl.doubtnut.com/l/_iCeG6dIf2bhJ
https://dl.doubtnut.com/l/_DpGFsugsSAng


Watch Video Solution

3. Write the dimensions of .

Watch Video Solution

dϕB

dt

4. A triangular loop is placed in a dot  magnetic �eld as shown in

�gure. Find the direction of induced current in the loop if magnetic �eld

is increasing. 

Watch Video Solution

⊙

https://dl.doubtnut.com/l/_DpGFsugsSAng
https://dl.doubtnut.com/l/_usze3B7MiaQW
https://dl.doubtnut.com/l/_0SYMa9IZd7zU


5. Two circular loops lie side by side in the same plane. One is connected

to a source that supplies an increasing current, the other is a simple

closed ring. Is the induced current in the ring is in the same direction as

that in the loop connected to the source or opposite? What if the current

in the �rst loop is decreasing?

Watch Video Solution

6. A wire in the form of a circular loop of radius  lies in a plane

normal to a magnetic �eld of . If this wire is pulled to take a square

shape in the same plane in , �nd the average induced emf in the loop.

Watch Video Solution

10cm

100T

0.1s

7. A closed coil consists of 500 turns has area  and a resistance of 

. The coil is kept with its plane perpendicular to a uniform magnetic

�eld of . Calculate the amount charge �owing through the coil if

it is rotated through 

4cm2

50Ω

0.2W
b

m2

180∘

https://dl.doubtnut.com/l/_DNGYtFDEaaLA
https://dl.doubtnut.com/l/_E2SpEVwkqIfk
https://dl.doubtnut.com/l/_H5DjPg10zrmH


Exercise 27.2

Watch Video Solution

8. The magnetic �eld in a certain region is given by

. How much �u passes through a 

area loop in this region if the loop lies �at on the xy-plane?

Watch Video Solution

B = (4.0
→
i − 1.8

→
k ) × 10− 3T 5.0cm2

1. A horizontal wire  long is falling at a speed of  perpendicular

to a uniform magnetic �eld of , which is directed from east to west.

Calculate the magnitude of the induced ernf. Is the north or south end of

the wire positive?

Watch Video Solution

0.8m 5m/s

1.1T

https://dl.doubtnut.com/l/_H5DjPg10zrmH
https://dl.doubtnut.com/l/_dvbk4EwYFBWz
https://dl.doubtnut.com/l/_tfzzxbGpcrDj


2. As shown in the �gure, a metal rod makes rod makes contact with a

particl circuit and completes the circuit. The circuit area is perpendicular

ot a magneitc �eld with B = 0.15 T. If the resistance of the total circuit is

, the force needed to move the rod as indicated with a constant speed

of  will be equal to  

Watch Video Solution

3Ω

2ms− 1

3. A rod of length  rotated with an angular velocity  as shown in �gure.

The un�orm magnetic �eld  is into the paper. Find 

(a)  (b)   

` 

Watch Video Solution

3l ω

B

VA − VC VA − VD

https://dl.doubtnut.com/l/_U3sVhcSwd9mo
https://dl.doubtnut.com/l/_7F1WKKAzKYNP


Exercise 27.3

4. As the bar shown in �gure moves in a direction perpendicular to the

�eld, is an external force required to keep it moving with constant speed. 

Watch Video Solution

1. The current through an inductor of  is given by . Find the

voltage across the inductor.

Watch Video Solution

1H i = 3t sin t

https://dl.doubtnut.com/l/_TIhZpHLZZmdc
https://dl.doubtnut.com/l/_QIZ4gxfzizWN


2. In the �gure shown A. Find  and   

Watch Video Solution

i = 10e− 4t VL Vab

3. The current (in Ampere) in an inductor is given by , where 

in seconds. The selft - induced emf in it is . Find  

(a) the self-inductance, and 

(b) the energy stored in the inductor and the power supplied to it at

Watch Video Solution

l = 5 + 16t t

10mV

t = 1s

4. (a) Calculate the self-inductance of a solenoid that is tightly wound

with wire of diameter , has a cross-sectional area  and is 

 long 

0.10cm 0.90cm2

40cm

https://dl.doubtnut.com/l/_uIdqpEZeDmAR
https://dl.doubtnut.com/l/_BGTmfvVOsjjT
https://dl.doubtnut.com/l/_DLOvz3tR2Bhr


Exercise 27.4

(b) If the current through the solenoid decreases uniformly from  A to

 in , what is the emf induced between the ends of the solenoid?

Watch Video Solution

10

0A 0.10s

1. Calculate the mutual inductance between two coils when a current of

 changes to  in  in primary and induces an emf of  in the

secondary. Also, calculate the induced emf in the secondary if current in

the primary changes from  to  is .

Watch Video Solution

4A 12A 0.5s 50mV

3A 9A 0.02s

2. A coil has 600 turns which produces  of �ux when 

 current �ows in the wire. This produced  Wb/turn in 1000

turns secondary coil. When the opened, the current drops to zero in 

in primary. Find 

5 × 10− 3Wb/turn

3A 6 × 10− 3

0.2s

https://dl.doubtnut.com/l/_DLOvz3tR2Bhr
https://dl.doubtnut.com/l/_qOuxUAnAKoVb
https://dl.doubtnut.com/l/_p9NgbnYURK7o


Exercise 27.5

(a) mutual inductance, 

(b) the induced emf in the secondary, 

(c) the self-inductance of the primary coil.

Watch Video Solution

3. Two coils have mutual inductance . The current  in

the �rst coil increases at a uniform rate of .  

(a) What is the magnitude of the induced emf in the second coil? Is it

constant? 

(b) Suppose that the current described is in the second coil rather than

the �rst. What is the induced emf in the �rst coil?

Watch Video Solution

M = 3.25 × 104H i1

830A/s

1. Show that  has units of time.
L

R

https://dl.doubtnut.com/l/_p9NgbnYURK7o
https://dl.doubtnut.com/l/_ddJAPJ9rtDKR
https://dl.doubtnut.com/l/_YozV3S6CxJR7


Exercise 27.6

Watch Video Solution

2. A coil of inductance  and resistance  are in a series circuit with

an open key and a cell of constant  with negligible resistance. At

time , the key is closed. Find  

(a) the time constant of the circuit. 

(b) the maximum steady current in the circuit. 

(c) the current in the circuit at .

Watch Video Solution

2H 10Ω

100V

i = 0

f = 1s

3. In the simple  circuit, can the emf induced across the inductor

ever be greater than the emf of the battery used to produce the current?

Watch Video Solution

L − R

https://dl.doubtnut.com/l/_YozV3S6CxJR7
https://dl.doubtnut.com/l/_dUtDWrnPmR6w
https://dl.doubtnut.com/l/_Cg0qF8DsoaDD


1. Show that  has units of time.

Watch Video Solution

√LC

2. While comparing the  oscillations with the oscillations of spring-

block system, with whom the magnetic energy can be compared and why?

Watch Video Solution

L − C

3. In an  circuit,  and , (a) At the instant when

the current in the inductor is changing at a rate of , what is the

charge on the capacitor? (b) When the charge on the capacitor is

 C, what is the induced emf in the inductor?

Watch Video Solution

L − C L = 0.75H C = 18μF

3.40
A

s

4.2 × 10− 4

https://dl.doubtnut.com/l/_rbnVyzYzcma3
https://dl.doubtnut.com/l/_GBKqEKCk6bVx
https://dl.doubtnut.com/l/_3VW7Rc3wu4JU


Exercise 27.7

4. An  circuit consists of a  inductor and a  capacitor.

If the maximum instantaneous current is , what is the greatest

potential di�erence across the capacitor?

Watch Video Solution

L − C 20.0mH 0.5μF

0.1A

1. A long solenoid of cross-sectional area  is wound with 25 turns

of wire per centimetre. It is placed in the middle of a closely wrapped coil

of 10 turns and radius 25 cm as shown. 

  

5.0cm2

https://dl.doubtnut.com/l/_kxoOzMERO81T
https://dl.doubtnut.com/l/_jl9fzq3zfotA


(a) What is the emf induced in the coil when the current through the

solenoid is decreasing at a rate  ?  

(b) What is the electric �eld induced in the coil?

Watch Video Solution

−0.20A/s

2. For the situation described in �gure, the magnetic �eld changes with

time according to 

 and  

 

(a) Calculate the force on an electron located at  at   

B = (2.00t3 − 4.00t2 + 0.8)t r2 = 2R = 5.0cm

P2 t = 2.00s

https://dl.doubtnut.com/l/_jl9fzq3zfotA
https://dl.doubtnut.com/l/_bPAsYT273PgY


Level 1 Assertion And Reason

(b) What are the magnitude and direction of the electric �eld at  when 

 and .

Watch Video Solution

P1

t = 3.00s r1 = 0.02m

1. Assertion : A square loop is placed in x-y plane as shown in �gure.

Magnetic �eld in the region is . The induced current in the

loop is anti-clockwise. 

  

B = − B0xk̂

https://dl.doubtnut.com/l/_bPAsYT273PgY
https://dl.doubtnut.com/l/_uJQH90rE1Nxe


Reason : If inward magnetic �eld from such a loop increases, then current

should be anti-clockwise.

A. If both Assertion and Reason are true and the Reason is correct

explanation of the Assertion.

B. If both Assertion and Reason are true but Reason is not the correct

explanation of Assertion

C. If Assertion is true, but the Reason is false.

D. If Assertion is false but the Reason is true.

Answer: D

Watch Video Solution

2. Assertion: Magnetic �eld  (shown inwards) varies with time  as

shown. At time to induced current in the loop is clockwise 

B t

https://dl.doubtnut.com/l/_uJQH90rE1Nxe
https://dl.doubtnut.com/l/_jiWA4sTHvtPs


  

Reason : If rate of change of magnetic �ux from a coil is constant, charge

should �ow in the coil at a constant rate.

A. If both Assertion and Reason are true and the Reason is correct

explanation of the Assertion.

B. If both Assertion and Reason are true but Reason is not the correct

explanation of Assertion

C. If Assertion is true, but the Reason is false.

D. If Assertion is false but the Reason is true.

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_jiWA4sTHvtPs
https://dl.doubtnut.com/l/_7kWGGRTlthYS


3. Assertion : Electric �eld produced by a variable magnetic �eld can't

exert a force on a charged particle. 

Reason : This electric �eld is non-conservative in nature.

A. If both Assertion and Reason are true and the Reason is correct

explanation of the Assertion.

B. If both Assertion and Reason are true but Reason is not the correct

explanation of Assertion

C. If Assertion is true, but the Reason is false.

D. If Assertion is false but the Reason is true.

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_7kWGGRTlthYS


4. Assertion: Current �owing in the circuit is .  

  

At   

Reason:  is  all the time.

A. If both Assertion and Reason are true and the Reason is correct

explanation of the Assertion.

B. If both Assertion and Reason are true but Reason is not the correct

explanation of Assertion

C. If Assertion is true, but the Reason is false.

D. If Assertion is false but the Reason is true.

Answer: A::B

Watch Video Solution

i = 2t − 8

t = 1s, Va − Vb = + 4V

Va − Vb +4V

https://dl.doubtnut.com/l/_4SjAv7GTtmRe
https://dl.doubtnut.com/l/_G4lERxAC012k


5. Assertion : Angular frequency of  oscillations is  and

maximum current in the circuit is . Then, maximum rate of change of

current should be .  

Reason: 

A. If both Assertion and Reason are true and the Reason is correct

explanation of the Assertion.

B. If both Assertion and Reason are true but Reason is not the correct

explanation of Assertion

C. If Assertion is true, but the Reason is false.

D. If Assertion is false but the Reason is true.

Answer: A

Watch Video Solution

LC 2rad/s

1A

2A/s

( )
max

= (Imax )ω
dI

dt

https://dl.doubtnut.com/l/_G4lERxAC012k


6. Assertion : A conducting equilateral loop  is moved translationally

with constant speed  in uniform inward magnetic �eld  as shown. Then

:  

  

Reason : Point a is at higher potential than point .

A. If both Assertion and Reason are true and the Reason is correct

explanation of the Assertion.

B. If both Assertion and Reason are true but Reason is not the correct

explanation of Assertion

C. If Assertion is true, but the Reason is false.

D. If Assertion is false but the Reason is true.

abc

v B

Va − Vb = Vb − Vc

b

https://dl.doubtnut.com/l/_6uhxxAbu26o7


Answer: D

Watch Video Solution

7. Assertion : Motional induced emf  can be derived from the

relation   

Reason : Lenz's law is a consequence of law of conservation of energy.

A. If both Assertion and Reason are true and the Reason is correct

explanation of the Assertion.

B. If both Assertion and Reason are true but Reason is not the correct

explanation of Assertion

C. If Assertion is true, but the Reason is false.

D. If Assertion is false but the Reason is true.

Answer: B

Watch Video Solution

e = Bvl

e = −
dϕ

dt

https://dl.doubtnut.com/l/_6uhxxAbu26o7
https://dl.doubtnut.com/l/_KtTZZc9qSBa8


8. Assertion : If some ferromagnetic substance is �lled inside a solenoid,

its coe�cient of self induction  will increase.

Reason : By increasing the current in a coil, its coe�cient of self induction

 can be increased.

A. If both Assertion and Reason are true and the Reason is correct

explanation of the Assertion.

B. If both Assertion and Reason are true but Reason is not the correct

explanation of Assertion

C. If Assertion is true, but the Reason is false.

D. If Assertion is false but the Reason is true.

Answer: C

Watch Video Solution

L

L

https://dl.doubtnut.com/l/_Ix8Ty0MymB5F


9. Assertion : In the circuit shown in �gure, current in wire  will become

zero as soon as switch is opened. 

  

Reason : A resistance does not oppose increase or decrease of current

through it.

A. If both Assertion and Reason are true and the Reason is correct

explanation of the Assertion.

B. If both Assertion and Reason are true but Reason is not the correct

explanation of Assertion

C. If Assertion is true, but the Reason is false.

D. If Assertion is false but the Reason is true.

ab

https://dl.doubtnut.com/l/_v9pyOIZHEbLV


Answer: D

Watch Video Solution

10. Assertion : In parallel, current distributes in inverse ratio of

inductance .   

Reason : In electrical circuits, an inductor can be treated as a resistor.

A. If both Assertion and Reason are true and the Reason is correct

explanation of the Assertion.

B. If both Assertion and Reason are true but Reason is not the correct

explanation of Assertion

C. If Assertion is true, but the Reason is false.

D. If Assertion is false but the Reason is true.

Answer: C

Watch Video Solution

i ∝
1

L

https://dl.doubtnut.com/l/_v9pyOIZHEbLV
https://dl.doubtnut.com/l/_5bcrzApEkLv0


Level 1 Objective

1. The dimensions of self inductance are

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

[MLT − 2A− 2]

[ML2T − 1A− 2]

[ML2T − 2A− 2]

[ML2T − 2A− 1]

2. If number of turns in primary and secondary coils is increased to two

times each, the mutual inductance

A. four times

B. two times

https://dl.doubtnut.com/l/_nZg6uRVbAf6Z
https://dl.doubtnut.com/l/_8q6KMuY0a59g


C. remains same

D. sixteen times

Answer: A

Watch Video Solution

3. Two coils carrying current in opposite direction are placed co- axially

with centres at some �nite separation. If they are brought close to each

other then, current �owing in them should

A. decrease

B. increase

C. remain same

D. become zero

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_8q6KMuY0a59g
https://dl.doubtnut.com/l/_znGtH0fCKHS8


4. A current carrying ring is placed in a horizontal plane. A charged

particle is dropped along the axis of the ring to fall under the in�uence of

gravity

A. the current in the ring may increase

B. the current in the ring may decrease

C. the velocity of the particle will increase till it reaches the centre of

the ring

D. the acceleration of the particle will decrease continously till it

reaches the centre of the ring

Answer: C

Watch Video Solution

5. Identify the incorrect statement. Induced electric �eld

https://dl.doubtnut.com/l/_znGtH0fCKHS8
https://dl.doubtnut.com/l/_ezJrXcVWmxr9
https://dl.doubtnut.com/l/_bhtPYVtbWWvA


A. is produced by varyin manetic �eld

B. is non conservative in nature

C. cannot exist in a region not occupied by magnetic �eld

D. None of these

Answer: C

Watch Video Solution

6. Two coils have a mutual inductance of . the current changes in

the �rst coil according to equation , where  and 

. The maximum value of emf (in volt) in the second coil is

A. 

B. 

C. 

D. 

0.005H

I = I0 sinωt I0 = 10A

ω = 100πrad/s

2π

5π

π

4π

https://dl.doubtnut.com/l/_bhtPYVtbWWvA
https://dl.doubtnut.com/l/_QH3f8y3IHCkI


Answer: B

Watch Video Solution

7. An inductance of  carries a current of . To prevent sparking when

the circuit is broken a capacitor of  is connected across the

inductance. The voltage rating of the capacitor is of the order of

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

2H 2A

4μF

103V

10V

105V

106V

https://dl.doubtnut.com/l/_QH3f8y3IHCkI
https://dl.doubtnut.com/l/_YKSP9RYWRNe4


8. A conducting rod is rotated about one end in a plane perpendicular to

a uniform magnetic �eld with constant angular velocity. The correct

graph between the induced emf (e) across the rod and time (t) is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_BSfRYQ5gB7nd


9. A magnet is taken towards a conducting ring in such a way that a

constant current of  is induced in it. The total resistance of the ring

is . In , the magnetic �ux through the ring changes by

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

10mA

0.5Ω 5s

0.25mWb

25mWb

50mWb

15mWb

10. A magnetic �ux through a stationary loop with a resistance  varies

during the time interval  as . Find the amount of heat the

generated in the loop during that time

A. 

R

τ ϕ = at(τ − t)

aτ 2

2R

https://dl.doubtnut.com/l/_FQqaEb8redOj
https://dl.doubtnut.com/l/_YKsZRqb16bNz


B. 

C. 

D. 

Answer: B

Watch Video Solution

a2τ 2

3R

2a2τ 3

3R

aτ

3R

11. The current i in an inductionn coil varies with time  according to the

graph shown in the �gure. Which of the following grahs shows athe

induced emf  in the coil with time? 

t

(ε)

https://dl.doubtnut.com/l/_YKsZRqb16bNz
https://dl.doubtnut.com/l/_SJGESUvrsobC


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

12. The network shown in the �gure is a part of complete circuit. What is

the potential di�erence  when the current  is  and isVB − VA I 5A

https://dl.doubtnut.com/l/_SJGESUvrsobC
https://dl.doubtnut.com/l/_yEByVOrEHKyw


decreasing at a rate of ?  

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

103A/s

5V

10V

15V

20V

13. In an  circuit the capacitor has maximum charge . The value of 

 is  

LC q0

( )
max

dI

dt

https://dl.doubtnut.com/l/_yEByVOrEHKyw
https://dl.doubtnut.com/l/_smBok25476KO


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

q0

LC

q0

√LC

− 1
q0

LC

+ 1
q0

LC

14. An alternating current  in an inductance coil varies with time 

according to the graph as shown: Which one of the following graph gives

I t

https://dl.doubtnut.com/l/_smBok25476KO
https://dl.doubtnut.com/l/_PY2eiyhLqoui


the variation of voltage with time? 

A. 

B. ` (##DCP_V04_C27_E01_055_O02.png" width="30%">

C. 

https://dl.doubtnut.com/l/_PY2eiyhLqoui


D. 

Answer: C

Watch Video Solution

15. A loop of area  is placed in a magnetic �eld , such that

plane of the loop is parallel to the magnetic �eld. If the loop is rotated by

, the amount of net charge passing through any point of loop, it its

resistance is  is

A. 

B. 

C. 

D. 

Answer: A

1m2 B = 2T

180∘

10Ω

0.4C

0.2C

0.8C

0C

https://dl.doubtnut.com/l/_PY2eiyhLqoui
https://dl.doubtnut.com/l/_lTv200RK8E8A


Watch Video Solution

16. A rectangular loop of sides  and  is placed in -placed. A uniform

but time varying magnetic �eld of strength  is

present in the region. The magnitude of induced emf in the loop at time

is

A. 

B. 

C. 

D. zero

Answer: D

Watch Video Solution

a b xy

B = 20tî + 10t2 ĵ + 50k̂

20 + 20t

20

20t

17. The armature of a  motor has  resistance. It draws a current of 

 when run by  supply The value of back emf induced in it

DC 20Ω

1.5A 200VDC

https://dl.doubtnut.com/l/_lTv200RK8E8A
https://dl.doubtnut.com/l/_1EfMDPz2zTTH
https://dl.doubtnut.com/l/_9NtyGCyGoro9


will be

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

150V

170V

180V

190V

18. In a transformer the output current and voltage are respectively 

and . If the ratio of number of turns in the primary to secondary is 

 what is the input current and voltage?

A.  and 

B.  and 

C.  and 

4A

20V

2: 1

2A 40V

8A 10V

4A 10V

https://dl.doubtnut.com/l/_9NtyGCyGoro9
https://dl.doubtnut.com/l/_GGx5tzpEPHpy


D.  and 

Answer: A

Watch Video Solution

8A 40V

19. When a loop moves towards a stationary magnet with speed , the

induced emf in the loop is . If the magnet also moves away from the lop

with the same speed, then the emf inducted in the loop is

A. 

B. 

C. 

D. zero

Answer: D

Watch Video Solution

v

E

E

2E

E

2

https://dl.doubtnut.com/l/_GGx5tzpEPHpy
https://dl.doubtnut.com/l/_u2WTZFWsR6Ba
https://dl.doubtnut.com/l/_EkcGkRMUg3i8


20. A short magnet is allowed to fall from rest along the axis of a

horizontal conducting ring. The distance fallen by the magnet in one

second may be

A. 

B. 

C. 

D. none of these

Answer: C

Watch Video Solution

5m

6m

4m

21. In �gure, if the current  decreases at a rate  then  is  

A. zero

i α VA − VB

https://dl.doubtnut.com/l/_EkcGkRMUg3i8
https://dl.doubtnut.com/l/_TFpbR6xQ31EK


B. 

C. 

D. No relation exists

Answer: B

Watch Video Solution

−αL

αL

22. A coil has an inductance of  and a resistance of . If a 

emf is applied across the coil, the energy stored in the magnetic �eld

after the current has built up of its steady state value is

A. 

B. 

C. 

D. 

Answer: A

50mH 0.3Ω 12V

40J

40mJ

20J

20mJ

https://dl.doubtnut.com/l/_TFpbR6xQ31EK
https://dl.doubtnut.com/l/_rgtbGjaZtdY7


Watch Video Solution

23. A constant voltage is applied to a series  circuit by closing the

switch. The voltage across inductor  is  at  and drops

of  and . The value of  in  is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

R − L

(L = 2H) 20V t = 0

5V 20ms R Ω

100 ln 2Ω

100(1 − ln 2)Ω

100 ln 4Ω

100(1 − ln 4)

24. A coil of area  and 10 turns is in magnetic �eld directed

perpendicular to the plane and changing at a rate of . The

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

10cm2

108gauss/s

20Ω

https://dl.doubtnut.com/l/_rgtbGjaZtdY7
https://dl.doubtnut.com/l/_n867JIQU2PEs
https://dl.doubtnut.com/l/_eZGy7RbBbTPp


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

0.5A

5 × 10− 3A

0.05A

5A

25. In �gure �nal value of current in  resistor, when plug of key  is

inserted is 

10Ω K

https://dl.doubtnut.com/l/_eZGy7RbBbTPp
https://dl.doubtnut.com/l/_5K1fQvgJCkMZ


A. 

B. 

C. 

D. zero

Answer: D

Watch Video Solution

A
3

10

A
3

20

A
3

11

26. A circuit consists of a circular loop of radius  kept in the plane of

paper and an in�nitely long current carrying wire kept perpendicular to

the plane of paper and passing through the centre of loop. The mutual

R

https://dl.doubtnut.com/l/_5K1fQvgJCkMZ
https://dl.doubtnut.com/l/_mqcFUlzAAVEV


inductance of wire and loop will be 

A. 

B. 0

C. 

D. 

Answer: B

Watch Video Solution

μ0πR

2

μ0πR
2

μ0R
2

2

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


Watch Video Solution

27. A �at circular coil of  turns, area  and resitance  is placed in a

uniform magnetic �eld . The pane of coil is initially perpedicular of .

when the coil is rotated through an angle of  about one of its

diameter, a charge  �ows through the coil When the same coil after

charge  �ows through it. then  is

A. (a) 1

B. (b) 2

C. (c) 

D. (d) 0

Answer: D

Watch Video Solution

n A R

B B

180∘

Q1

Q2 Q2 /Q1

1/2

https://dl.doubtnut.com/l/_mqcFUlzAAVEV
https://dl.doubtnut.com/l/_z69eMV2cZyn7


28. A small circular loop is suspended from an insulating thread. Another

coaxial circular loop carrying a current  and having radius much larger

than the �rst loop starts moving towards the smaller loop. The smaler

loop will 

A. be attracted towards the bigger loop

B. be repelled by the bigger loop

C. experience no free

I

https://dl.doubtnut.com/l/_RKEmojwa7yu5


D. All of the above

Answer: B

Watch Video Solution

29. In the circuit shown in �gure  The

switch  is closed at . At  the current in the circuit is  

A. 

B. 

L = 10H, R = 5Ω, E = 15V .

S t = 0 t = 2s

3(1 − )A
1

e

3(1 − )A
1

e2

https://dl.doubtnut.com/l/_RKEmojwa7yu5
https://dl.doubtnut.com/l/_G4u422hPci3X


C. 

D. 

Answer: A

Watch Video Solution

3( )A
1

e

3( )A
1

e2

30. In the �gure shown a  conductor moves with constant

angular velocity  in a plane perpendicular to uniform magnetic �eld B.

T − shaped

ω

https://dl.doubtnut.com/l/_G4u422hPci3X
https://dl.doubtnut.com/l/_kWFzJmra5eWl


The potential di�erence  is  

A. zero

B. 

C. 

D. 

Answer: A

Watch Video Solution

VA − VB

Bωl2
1

2

2Bωl2

Bωl2

https://dl.doubtnut.com/l/_kWFzJmra5eWl


Watch Video Solution

31. A conducting rod of length  falls verticaly under gravity in a region of

uniform magnetic �eld . The �eld vectors are inclined at an angle  with

the horizontal as shown in �gure. If the instantaneous velocity of the rod

is , the induced emf in the rod ab is 

A. 

B. 

l

B θ

v

Blv

Blv cos θ

https://dl.doubtnut.com/l/_kWFzJmra5eWl
https://dl.doubtnut.com/l/_mo7dpkqrz2VE


C. 

D. zero

Answer: D

Watch Video Solution

Blv sin θ

32. A semi circular conducting ring  of radius  moves with constant

speed  in a plane perpendicular to uniform magnetic �eld  as shown in

�gure. 

  

Identify the correct statement.

acb R

v B

https://dl.doubtnut.com/l/_mo7dpkqrz2VE
https://dl.doubtnut.com/l/_h3zzx6HnSKaJ


A. 

B. 

C. 

D. None of these

Answer: C

Watch Video Solution

Va − Vc = BRv

Vb − Vc = BRv

Va − Vb = 0

33. The ring  is coaxial with a solenoid  as shown in �gure. As the

switch  is closed at , the ring  

B A

S t = 0 B

https://dl.doubtnut.com/l/_h3zzx6HnSKaJ
https://dl.doubtnut.com/l/_52NGxkov2WjZ


A. is attracted towards AS

B. is repelled by A

C. is initially repelled and then attracted

D. is initially attracted and then repelled

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_52NGxkov2WjZ


34. If the instantaneous magnetic �ux and induced emf produced in a coil

is  and  respectively, then a according to Faraday's law of

electromagetic induction

A. E must be zero if 

B. 

C.  but  may or may not be zero

D. E=0 then  must be zero

Answer: C

Watch Video Solution

ϕ E

ϕ = 0

E ≠ 0 if ϕ = 0

E ≠ 0 ϕ

ϕ

35. The �gure shows a conducting ring of radius . A uniform steady

magnetic �eld  lies perpendicular to the plane of the ring a circular

region . If the resistance per unit length of the ring is , then the

R

B

r( < R) λ

https://dl.doubtnut.com/l/_52NGxkov2WjZ
https://dl.doubtnut.com/l/_OYEYH6eN7CxV
https://dl.doubtnut.com/l/_k4AcnCG7isyw


current induced in the ring when its radius gets doubled is 

A. 

B. 

C. zero

D. 

Answer: C

Watch Video Solution

BR

λ

2BR
λ

Br2

4Rλ

https://dl.doubtnut.com/l/_k4AcnCG7isyw


36. A metallic rod of length  is hinged at the point  and is rotating

about an axis perpendicular to the plane of paper with a constant

angular velocity . A uniform magnetic �eld of intensity  is acting in the

region (as shown in the �gure) parallel to the plane of paper. The

potential di�erence between the points  and   

A. is always zero

B. varies between  to 0

C. is always 

D. is always 

Answer: A

l M

ω B

M N

Bωl2
1

2

Bωl2
1

2

Bωl2

https://dl.doubtnut.com/l/_QcEQAq52yieW


Objective Questions

Watch Video Solution

1. In the �gure shown  at  is 

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

Vab t = 1

30V

−30V

20V

−20V

https://dl.doubtnut.com/l/_QcEQAq52yieW
https://dl.doubtnut.com/l/_V8yMxCXJ8J9O


2. A uniform but increasing with time magnetic �eld exists in as cylindrical

region. The direction of force on an electron at P as 

A. towards right

B. towards left

C. into the plane of paper

D. out of the plane of paper

Answer: A

Watch Video Solution

3. In the given branch  of as circuit a current  is

�owing, where  is time in second . At , the potential di�erence

between points  and  is  

AB I = (10t + 5)A

t t = 0

A B(VA − VB)

https://dl.doubtnut.com/l/_oasRB2OwcXoM
https://dl.doubtnut.com/l/_tUQj0ITo4FW7


Level 1 Subjective

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

15V

−5V

−15V

5V

1. An inductor is connected to a battery through a switch. The emf

induced in the inductor is much larger when the switch is opened as

compared to the emf induced when the switch is closed. Is this statement

true or false?

Watch Video Solution

https://dl.doubtnut.com/l/_tUQj0ITo4FW7
https://dl.doubtnut.com/l/_QKAMEXfys2kb


2. A coil formed by wrapping 50 turns of wire in the shape of a square is

positioned in a magnetic �eld so that the normal to the plane of the coil

makes an angle of . with the direction of the �eld. When the magnetic

�eld is increased uniformly from  to  in , an emf of

magnitude 80.0 mV is induced in the coil. What is the total length of the

wire?

Watch Video Solution

30∘

200μT 600μT 0.4s

3. A loop of wire enclosing an area  is placed in a region where the

magnetic �eld is perpendicular to the plane. The magnetic �eld  varies

with time according to the expression  where a is some

constant. That is, at . The �eld is  and for , the �eld

decreases exponentially. Find the induced emf in the loop as a function of

time.

Watch Video Solution

S

B

B = B0e
−at

t = 0 B0 t > 0

https://dl.doubtnut.com/l/_wACSZPIOBysK
https://dl.doubtnut.com/l/_aEOM9omjUy9N


4. The long straight wire in �gure (a) carries a constant current . A metal

bar of length  is moving at constant velocity  as shown in �gure. Point a

is a distance d from the wire. 

  

(a) Calculate the emf induced in the bar. 

(b) Which point  or  is at higher potential? 

(c) If the bar is replaced by a rectangular wire loop of resistance , what

is the magnitude of current induced in the loop?

Watch Video Solution

i

i v

a b

R

5. The switch in �gure is closed at time . Find the current in the

inductor and the current through the switch as functions of time

t = 0

https://dl.doubtnut.com/l/_wkjNxwZ0Wlo1
https://dl.doubtnut.com/l/_NAbrmcqyqRxr


thereafter. 

Watch Video Solution

6. A small coil is introduced between the poles of an electromagnet so

that its axis coincides with the magnetic �eld direction. The cross-

sectional area of the coil is equal to , the number of turns is 

. When the coil turns through  about its diameter, a

galvanometer connected to the coil indicates a charge  �owing

through it. Find the magnetic induction magnitude between the poles,

provided the total resistance of the electric circuit equals .

Watch Video Solution

S = 3.0mm2

N = 60 180∘

q = 4.5μC

R = 40Ω

https://dl.doubtnut.com/l/_NAbrmcqyqRxr
https://dl.doubtnut.com/l/_suhXJGNSefnO
https://dl.doubtnut.com/l/_u7lXwUvPjSu1


7. The magnetic �eld through a single loop of wire,  in radius and of

 resistance, changes with time as shown in �gure. Calculate the emf

in the loop as a function of time. Consider the time intervals 

(a)  to  (b)  to  (c)  to .  

The magnetic �eld is perpendicular to the plane of the loop. 

Watch Video Solution

12cm

8.5Ω

t = 0 t = 2.0s t = 2.0s t = 4.0s t = 4.0s t = 6.0s

8. A square loop of wire with resistance  is moved at constant speed 

across a uniform magnet �eld con�ned to a square region whose sides

are twice the lengths of those of the square loop 

R v

https://dl.doubtnut.com/l/_u7lXwUvPjSu1
https://dl.doubtnut.com/l/_6sUzRxvAkg48


  

(a) Sketch a graph of the external forces  needed to move the loop at

constant speed, as a function of to sketch a graph of the external force 

need tho coordinate , from  to . (The coordinate 

is measured from the centre of the oignetic �eld region to the centre of

the loop. It is negative when the centre of the loop is to the left, of the

centre of the magnetic �eld region. Take positive force to be to the right).

(b) Sketch a graph of the induced current in the loop as a function of .

Take counterclockwise currents to be positive.

Watch Video Solution

F

F

x x = − 2L x = + 2L x

x

9. A square frame with side a and a long straight wire carrying a current 

are located in the same plane as m shown in �gure. The fram translates

i

https://dl.doubtnut.com/l/_6sUzRxvAkg48
https://dl.doubtnut.com/l/_bHAQ6CRn2Qvr


to the right with a constant velocity . Find the emf induced in the frame

as a function of distance . 

Watch Video Solution

v

x

10. In �gure, a wire perpendicular to a long straight wire is moving

parallel to the later with a speed  in the direction of the

current �owing in the later. The current is . What is the magnitude of

v = 10m/s

10A

https://dl.doubtnut.com/l/_bHAQ6CRn2Qvr
https://dl.doubtnut.com/l/_Zm89sbNWCJOI


the potential di�erence between the ends of the moving wire? 

Watch Video Solution

11. The potential di�erence across a  inductor as a function of

time is shown in �gure. Assume that the initial value of the current in the

150mH

https://dl.doubtnut.com/l/_Zm89sbNWCJOI
https://dl.doubtnut.com/l/_xqv3sF97K9Oc


inductor is zero. What is the current when ? and  ?  

Watch Video Solution

t = 2.0ms t = 4.0ms

12. At the instant when the current in an inductor magnitude of the self-

induced emf is , the magnitude fo the self- induced emf is 

.  

(a) What is the inductance of the inductor? 

(b) If the inductor is a solenoid with 400 turns, what is the average

magnetic �ux through each turn when the current is ?

Watch Video Solution

0.0640A/s

0.0160V

0.720A

https://dl.doubtnut.com/l/_xqv3sF97K9Oc
https://dl.doubtnut.com/l/_ydIPot0ibbZS
https://dl.doubtnut.com/l/_glgt816H4R34


13. Two toroidal solenoids are wound around the same pipe so that the

magnetic �eld of one passes through the turns of the other. Solenoid 1

has 700 turns and solenoid 2 has 400 turns. When the current in

solenoid 1 is , the average �ux through each turn of solenoid 2 is

.  

(a) What is the mutual inductance of the pair of solenoids? 

(b) When the current in solenoid 2 is , what is the average �ux

through each solenoid 1?

Watch Video Solution

6.52A

0.0320Wb

2.54A

14. A coil of inductance  and resistance  is connected to a

resistanceless battery of emf  at time . Calculate the ratio of

rthe rate which magnetic energy is stored in the coil to the rate at which

energy is supplied by the battery at .

Watch Video Solution

1H 10Ω

50V t = 0

t = 0.1s

https://dl.doubtnut.com/l/_glgt816H4R34
https://dl.doubtnut.com/l/_hYNE8CqU2mf5


15. A  inductor is placed in series with a  resistor. An emf of 

 is then suddenly applied across the  combination.  

(a) At  after the emf is applied what is the rate at which energy is

being delivered by the battery? 

(b) At , at what rate is energy appearing as thermal energy in the

resistor? (c) At , at what rate is energy being stored in the magnetic

�eld?

Watch Video Solution

3.56H 12.8Ω

3.24V RL

0.278s

0.278s

0.278s

16. A  battery with negligible internal resistance, a  resistor,

and a  inductor with negligible resistance are all connected in

series with an open switch. The switch is suddenly closed 

(a) How long after closing the switch will the current through the

inductor reach one-half of its maximum value? 

(b) How long after closing the switch will the energy stored in the

inductor reach one-half of its maximum value?

Watch Video Solution

35.0V 50.0Ω

1.25mH

https://dl.doubtnut.com/l/_ic3HdFKseI1p
https://dl.doubtnut.com/l/_7QuvaKwaZ2pa


17. A solenoid of inductance  with resistance  is connected in parallel to

a resistance . A battery of emf  and of negligible internal resistance is

connected across the parallel combination as shown in the �gure. At time

, switch  is opened, calculate  

(a) current through the solenoid after the switch is opened. 

(b) amount of heat generated in the solenoid. 

Watch Video Solution

L r

R E

t = 0 S

https://dl.doubtnut.com/l/_7QuvaKwaZ2pa
https://dl.doubtnut.com/l/_iWQSyIFLAT0T
https://dl.doubtnut.com/l/_1MIwjfXgY2um


18. In the given circuit, �nd the current through the  inductor in

steady state. 

Watch Video Solution

5mH

19. In an oscillating  circuit in which , the maximum

potential di�erence capacitor during the oscillations is  and the

maximum current through . 

(a) What is the inductance ? 

L − C C = 4.00μF

1.50V

50.0mA

L

https://dl.doubtnut.com/l/_1MIwjfXgY2um
https://dl.doubtnut.com/l/_8aNkK7ryUXLX


(b) What is the frequency of the oscillations? 

(c) How much time does the charge on the capacitor take to rise from

zero to its maximum value?

Watch Video Solution

20. In the  circuit shown, . With capacitor charged to 

, switch  is suddenly closed at time . The circuit then

oscillates at   

(a) Calculate co and T 

(b) Express  as a function of time  

(c) Calculate L 

L − C C = 1μF

100V S t = 0

103Hz

q

https://dl.doubtnut.com/l/_8aNkK7ryUXLX
https://dl.doubtnut.com/l/_XKdqw5Cxv6sQ


(d) Calculate the average current during the �rst quarter-cycle. 

Watch Video Solution

21. An  circuit consists of an inductor with  and a

capacitor of . The initial charge on the capacitor is 

, and the initial current in the inductor is zero.  

(a) What is the maximum voltage across the capacitor? 

(b) What is the maximum current in the inductor? 

(c) What is the maximum energy stored in the inductor? 

(d) When the current in the inductor has half its maximum value, what is

L − C L = 0.0900H

C = 4x10 − 4F

5.00μC

https://dl.doubtnut.com/l/_XKdqw5Cxv6sQ
https://dl.doubtnut.com/l/_02dbX6LRCXos


Level 2 Single Correct

the charge on the capacitor and what is the energy stored in the

inductor?

Watch Video Solution

1. Two ends of an inductor of inductance  are connected to two parallel

conducting wires. A rod of length  and mass m is gien velocity  as

shown. The whole sytem is placed in perpendicular magnetic �eld B. Find

the maximum current in the inductor. (Neglect gravity and friction) 

A. 

L

l v0

mv0

L

https://dl.doubtnut.com/l/_02dbX6LRCXos
https://dl.doubtnut.com/l/_ypYk9HN2KrzA


B. 

C. 

D. None of these

Answer: B

Watch Video Solution

√ v0
m

L

mv2
0

L

2. A conducting rod is moving with a constant velocity v over the parallel

conducting rails which are connected at the ends through a resistor R

and capacitor C as shown in the �gure. Magnetic �eld B is into the plane.

Consider the following statements. 

  

https://dl.doubtnut.com/l/_ypYk9HN2KrzA
https://dl.doubtnut.com/l/_IrDFdYig2sPc


i. Current in loop  is anti clockwise  

ii. Current in loop  is clockwise  

iii Current through the capacitor is zero 

iv Energy stored in the caspacitor is   

Which is the following options in correct?

A. Statements i and iii are correct

B. Statements ii and iv are correct

C. statements i, iii and iv are correct

D. None of these

Answer: C

Watch Video Solution

AEFBA

AEFBA

CB2L2v21

2

3. A rod is rotating with a constant angular velocity  about point  (its

centre) in a magnetic �eld  as shown. Which of the folloiwng �gure

ω O

B

https://dl.doubtnut.com/l/_IrDFdYig2sPc
https://dl.doubtnut.com/l/_ysEQhIELO6qw


correctly shows the distribution of charge inside the rod? 

A. 

https://dl.doubtnut.com/l/_ysEQhIELO6qw


B. 

C. 

D. 

https://dl.doubtnut.com/l/_ysEQhIELO6qw


Answer: A

Watch Video Solution

4. A straight conductig rod  is executing  in xy-plane from 

 to  Its mean position is  and its length is along

-axis. There exists a uniform magnetic �eld B from  to 

pointing inward normal to the paper andfrom  to  there

exists another uniform magnetic �eld of same magnetic  but pointing

outward normal to the plane of the paper. At the instant , the rod is

at  and moving to the right. The induced emf (epsilon) acorss the

PQ SHM

x = − d x = + d. x = 0

y x = − d x = 0

x = 0 x = + d

B

t = 0

x = 0

https://dl.doubtnut.com/l/_ysEQhIELO6qw
https://dl.doubtnut.com/l/_9SojbL3sVHe4


rod   time ( ) graph will be  

A. 

B. 

C. 

PQ vs t

https://dl.doubtnut.com/l/_9SojbL3sVHe4


D. 

Answer: B

Watch Video Solution

5. Two parallel long straight conductors lie on a smooth plane surface.

Two other parallel conductors rest on them at right angle so as to form a

square of side a. A uniform magnetic �eld B exists at right angle to the

plane containing the conductors. Now, conductors starts moving outward

witha constant velocity  at . Then, induced current in the loop atv0 t = 0

https://dl.doubtnut.com/l/_9SojbL3sVHe4
https://dl.doubtnut.com/l/_HcATOFvzn0qW


any time is  is resistance per unit length of the conductors) 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

(λ

aBv0

λ(a + v0t)

aBv0

2λ

Bv0

λ

Bv0

2λ

https://dl.doubtnut.com/l/_HcATOFvzn0qW
https://dl.doubtnut.com/l/_n1UJsufyd7QJ


6. A conducting square loop is placed in a magnetic �eld  with its plane

perpendicular to the �eld. Now the sides of the loop start shrinking at a

constant rate  the induced emf in the loop at an instant when its side

is a is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

B

α.

2aαB

a2αB

2a2αB

aαB

7. A conducting straight wire  of length  is �xed along as diameter of

a non conducting ring as shown in the �gure. The ring is given a pure

rolling motion as shown. Field  is horizontal in direction and

perpendicular to the plane of ring. The magnitude of induced EMF in the

PQ l

B

https://dl.doubtnut.com/l/_n1UJsufyd7QJ
https://dl.doubtnut.com/l/_yTTlaM1qwSbb


wire PQ at the position shown in �gure will be 

A. 

B. 

C. 

D. zero

Answer: A

Watch Video Solution

Bvl

2Bvl

3Bv
l

2

https://dl.doubtnut.com/l/_yTTlaM1qwSbb
https://dl.doubtnut.com/l/_mUYAnHUWKz9D


8. A conducting rod of length  is moving with a uniform sped 

 on conducting raisli a magnetic �eld  as shown.

On one side, the end of the rails is connected to a capacitor of

capacitance . Then, the charge on the capacitor's plates are  

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

L = 0.1m

v = 0.2m/s B = 0.5T

C = 20μF

qA = 0 = qB

qA = + 20μC and qB = − 20μC

qA = + 0.2μC and qB = − 0.2μC

qA = − 0.2C and qB = − 0.2μC

https://dl.doubtnut.com/l/_mUYAnHUWKz9D


9. A wire is bent in the form of a  shape and placed in a horizontal

plane.There exists a uniform magnetic �eld  perpendicular to the plane

of the wire. A uniform conducting rod starts sliding over the  shaped

wire with a constant speed v as shown in the �gure. If the wire no

resistance, the current in rod wil 

A. increase with time

B. decrease with time

C. remain constant

D. always be zero

V

B

V

https://dl.doubtnut.com/l/_mUYAnHUWKz9D
https://dl.doubtnut.com/l/_ZQOJeBpKTX5W


Answer: C

Watch Video Solution

10. A square loop of side  is rotated in a constant magnetic �eld  at

angular frequency  as shown in the �gure. What is the emf induced in it?

A. 

B. 

C. 

D. 

b B

ω

b2Bω sinωt

bBω sin2 ωt

bB2 cos ωt

b2bω

https://dl.doubtnut.com/l/_ZQOJeBpKTX5W
https://dl.doubtnut.com/l/_QAYPSFNu792J


Answer: A

Watch Video Solution

11. A uniform but time varying magnetic �eld exists in a cylindrical region

as shown in the �gure. The direction of magnetic �eld is into the plane of

the paper and its magnitude is decreasing at a constant rate of

. A particle of charge  is moved slowly along circle of

radius  by an external force as shown in �gure. The plane of the circle

of radius  by an external force as shown in �gure. The plane of he

circle lies in the plane of the paper and it is concentric with the cylindrical

region. The work done by the external force in moving this charge along

2 × 10− 3T /s 1μC

1m

1m

https://dl.doubtnut.com/l/_QAYPSFNu792J
https://dl.doubtnut.com/l/_rG0U3ZIRpY14


the circle will be 

A. zero

B. 

C. 

D. 

Answer: B

Watch Video Solution

2π × 10−9J

π × 10−9J

4π × 10−6J

https://dl.doubtnut.com/l/_rG0U3ZIRpY14


12. Switch  is closed , in the circuit shown. The change in �ux in the

inductor  from  to an instant when it reaches steady

state is 

A. 

B. 

C. 

D. None of these

Answer: B

Watch Video Solution

S t = 0

(L = 500mH) t = 0

2WB

1.5Wb

0Wb

https://dl.doubtnut.com/l/_rG0U3ZIRpY14
https://dl.doubtnut.com/l/_VtUdJbWlhTGn


13. A coil having an inductance  and a resistance  is connected to a

battery of . Find the time elapsed before, the magnetic �eld energy

stored in the circuit reaches half its maximum value.

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

L R

emfε

ln[ ]
R

L

√2

√ − 1

ln[ ]
L

R

√2 − 1

√2

ln( )
L

R

√2

√2 − 1

ln[ ]
R

L

√2 − 1

√2

14. Electric charge  is distributed uniformly over a rod of length . The

rod is placed parallel to a long wire carrying a current . The separation

between the rod and the wire is a. The force needed to move the rod

along its length with a uniform velocity  is

q l

i

v

https://dl.doubtnut.com/l/_VtUdJbWlhTGn
https://dl.doubtnut.com/l/_duBfXkH7AvTZ
https://dl.doubtnut.com/l/_YBg4HuENSFpm


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

μ0iqv

2πa

μ0iqv

4πa

μ0iqvl

2πa

μ0iqvl

4πa

15.  is an in�nitely long wire placed in the plane of rectangular coil of

dimension as shon in the �gure. Calculate the mutual inductance of wire

AB

https://dl.doubtnut.com/l/_YBg4HuENSFpm
https://dl.doubtnut.com/l/_jRyo4fThnEGZ


 and coil   

A. 

B. 

C. 

D. None of these

Answer: B

Watch Video Solution

AB PQRS

μ0b

2π
lna

b

μ0c

2π
ln b
a

μ0abc

2π(b − a)2

https://dl.doubtnut.com/l/_jRyo4fThnEGZ


16.  is an in�nite current carrying conductor.  and  are smooth

conducting rods on which a conductor  moves with constant velocity 

 as shown. The force needed to maintain constant speed of  is  

A. 

B. 

C. 

D. None of these

PQ AB CD

EF

v EF

[ ]
2

1

VR

μ0IV

2π

ln(b)

a

[ ]
2

v

R

μ0IV

2π

ln(a)

b

[ ]
2

v

R

μ0IV

2π

ln(b)

a

https://dl.doubtnut.com/l/_xWaJqnkAJBa8


Answer: A

Watch Video Solution

17. Find the �ux of point charge q through the square surface ABCD as

shown

A. (A)  (B)  (C)  (D)

B. Find the �ux of point charge q through the square surface ABCD as

shown 

C. not varying with 

D. varying as 

Answer: B

Watch Video Solution

ε0
q

6

q

ε0
ε0

q

4
ε0

q

2

(##JM21 _ M220210224 _ PHY09 _ Q01##)

r

r2

https://dl.doubtnut.com/l/_xWaJqnkAJBa8
https://dl.doubtnut.com/l/_Ej9MTLQvNnTn


18. Two circular loops  and  are concentric and coplanar as shown in

�gure. The loop  is smaller than. . If the current  �owing  loop  is

decreasing with time, then the curren  in the loop   

A. �ows in the same direction as that of 

B. �ows in the opposite direction as that of 

C. is zero

D. None of the above

Answer: A

Watch Video Solution

P Q

Q P I1 i P

I2 Q

P

Q

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


19. In the circuit shown in �gure, the switch  is closed at . If  is

the voltge induced across the inductor and  is the instantaneous

current, the correct variation of  versus is given by  

A. 

B. 

S t = 0 VL

i

VL

https://dl.doubtnut.com/l/_lcMKipSMvBSP
https://dl.doubtnut.com/l/_qoCNeeboDUkU


C. 

D. 

Answer: D

Watch Video Solution

20. In the �gure shown as uniform magnetic �eld  is

perpendicular to the plane of circuit. The sliding rod of length 

moves uniformly with constant speed . If the resistance of the

|B| = 0.5T

l = 0.25m

v = 4ms− 1

https://dl.doubtnut.com/l/_qoCNeeboDUkU
https://dl.doubtnut.com/l/_9axjHsMQioq7


sllides is , then the current �owing through the sliding rod is 

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

2Ω

0.1A

0.17A

0.08

0.03A

https://dl.doubtnut.com/l/_9axjHsMQioq7


21. The �gure shows a non conducting ring of radius  carrying a charge

. In a circular region of Radius , a uniform magnetic �eld 

perpendicular to the plane of the ring varies at a constant rate .

The torque on the ring is 

A. 

B. 

C. 

R

q r B

= β
dB

dt

qr2β
1

2

qR2β
1

2

qr2β

https://dl.doubtnut.com/l/_WnlF9h9z2BX2


D. zero

Answer: A

Watch Video Solution

22. A conducnting straight wire  of length  is �xed along as diameter

of a non conducting ring as shown in the �gure. The ring is given a pure

rolling motion on as horizontal masgnetic �eld  in horizontal direction

perpendicular to the plane of ring. The magnitude of induced emf in the

PQ l

B

https://dl.doubtnut.com/l/_WnlF9h9z2BX2
https://dl.doubtnut.com/l/_dhUuA03RMIVA


wire PQ at the position shown in �gure will be 

A. 

B. 

C. 

D. zero

Answer: D

Watch Video Solution

Bvl

2Bvl

3Bv
l

2

https://dl.doubtnut.com/l/_dhUuA03RMIVA
https://dl.doubtnut.com/l/_IgVOV2u5mlf6


23. A uniformly wound long solenoid of inductance  and resistance  is

cut into two parts in the ratio , which are then connected in parallel.

The combination is then connected to a cell of emf . The time constant

of the circuit is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

L R

η : 1

E

L

R

L

(η + 1)R

( )
η

n + 1

L

R

( )
η + 1

η

L

R

24. When a choke coil carrying a steady current is short circuited, the

current in it decreases to  times its initial value in a time . The

time constant of the choke coil is

A. 

β( < 1) T

T

β

https://dl.doubtnut.com/l/_IgVOV2u5mlf6
https://dl.doubtnut.com/l/_MO4NwzMfpCOm


B. 

C. 

D. 

Answer: B

Watch Video Solution

T

ln( )1
β

T

lnβ

T lnβ

25. In the steady state condition the rate of heat produced in a choke coil

is . The time constant of the choke coil is . If now the choke coil is

short circuited, then the total head dissipated in the coil is

A. 

B. 

C. 

D. 

Answer: B

P τ

Pτ

Pτ
1

2

P
τ

ln 2

Pτ ln 2

https://dl.doubtnut.com/l/_MO4NwzMfpCOm
https://dl.doubtnut.com/l/_eIqxDmOYMAV7


Watch Video Solution

26. In the circuit shown in the �gure initialy the switch in position 1 for a

long time, then suddenly at  the switch is shifted to position 2. It is

required that a constant current should �ow in the circuit, the value of

resistance  in the circuit 

A. should be decreased at constant ratee

B. should be increased at a constant rate

t = 0

R

https://dl.doubtnut.com/l/_eIqxDmOYMAV7
https://dl.doubtnut.com/l/_eYPLwVAurQKP


C. should be maintained constant

D. not possible

Answer: D

Watch Video Solution

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


27. The �gure shows an  circuit the time constant for the circuit is  

A. 

B. 

C. 

D. 

L − R

R
L

2

2L

R

2R

L

R

2L

https://dl.doubtnut.com/l/_S0eO3HNRv57N


Answer: B

Watch Video Solution

28. In �gure, the switch is in the position 1 for long time, then the switch

is shifted to position 2 at . At this instant the value of  and  are  

A. 

B. 

C. 

t = 0 i1 i2

, 0
E

R

,
E

R

−E

R

,
E

2R

−E

2R

https://dl.doubtnut.com/l/_S0eO3HNRv57N
https://dl.doubtnut.com/l/_Zac89TbKK8rr


D. None of these

Answer: B

Watch Video Solution

29. In a decaying  circuit, the time after which energy stores in the

inductor reduces to one fourth of its initial values is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

L − R

(ln 2)
L

R

0.5
L

R

√2
L

R

( )
√2

√2 − 1

L

R

https://dl.doubtnut.com/l/_Zac89TbKK8rr
https://dl.doubtnut.com/l/_j4JRVQF0W0vL


30. Initially the switch is in positions 1 for as long time then shifted to

position 2 at  as shown in �gure. Just after closing the switch, the

magnitude of current through the capacitor is 

A. zero

B. 

C. 

D. None of these

t = 0

E

2R

E

R

https://dl.doubtnut.com/l/_fmoiy5sRQnHb


Answer: C

Watch Video Solution

31. When the switch  is closed at , identify the correct statement

just after closing the switch as shown in �gure 

A. a) the current in the circuit is maximum

B. b) equal and opposite voltages are dropped across inductor and

resistor

C. c) the entire voltage is dropped across inductor

S t = 0

https://dl.doubtnut.com/l/_fmoiy5sRQnHb
https://dl.doubtnut.com/l/_lZ2dGqe9TXmJ


D. d) All of the above

Answer: C

Watch Video Solution

32. Two metallic rings of radius  are rolling on a metalilc rod. A magnetic

�ed of magnitude B is applied in the region. The magnitude of potential

di�erence between points  and  on the two rings (as shown) , will be  

A. 0

B. 

C. 

D. 

R

A C

4BωR2

8BωR2

2BωR2

https://dl.doubtnut.com/l/_lZ2dGqe9TXmJ
https://dl.doubtnut.com/l/_JQ6rpdmJe6xQ


Answer: B

Watch Video Solution

33. In the �gure, magnetic �eld points into the pane of paper and the

conducting rod of length  is moving in this �eld such that the lowest

point has a velocity  and the topmost point has the velocity 

. The emf induced is given by  

A. 

l

v1

v2(v2 > v1)

Bv1l

https://dl.doubtnut.com/l/_JQ6rpdmJe6xQ
https://dl.doubtnut.com/l/_uJbnvbnRPDpm


B. 

C. 

D. 

Answer: C

Watch Video Solution

Bv2l

B(v2 + v1)l
1

2

BI(v2 − v1)l
1

2

34. Find the current passing through battery immediately after key  is

closed. It is given that initially all the capacitors are uncharged. (Given

(K)

https://dl.doubtnut.com/l/_uJbnvbnRPDpm
https://dl.doubtnut.com/l/_zJO0AwUjmCwB


that  and   

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

R = 6Ω C = 4μF )

1A

5A

3A

2A

https://dl.doubtnut.com/l/_zJO0AwUjmCwB


35. In the circuit shown the key  is closed at , the current

through the key at the instant  is  

A. 

B. 

C. 

D. zero

Answer: A

Watch Video Solution

(K) t = 0

t = 10− 3 ln, 2

2A

8A

4A

https://dl.doubtnut.com/l/_nXigsyo1aXCI
https://dl.doubtnut.com/l/_8roaXXulWquF


36. A loop shown in the �gure is immersed in the varying magnetic �eld

, directed into the page. If the total resistance of the loop is ,

then the direction and magnitude of induced current in the inner circle is

A. clockwise 

B. anticlockwise 

C. clockwise 

D. 

B = B0t R

B0(πa2 − b2)

R

B0π(a2 + b2)

R

B0(πa2 + 4b2)

R

clockwise
B0(4b2 − πa2)

R

https://dl.doubtnut.com/l/_8roaXXulWquF


Answer: D

Watch Video Solution

37. A square loop of side as and a straight long wire are placed in the

same plane as shown in �gure. The loop has a resistance  and

inductance . The frame is turned through  about the axis .

What is the electric charge that �ows through the loop? 

A. 

B. 

C. 

R

L 180∘ OO ′

ln( )
μ0Ia

2πR

2a + b

b

ln( )
μ0Ia

2πR

b

b2 − a2

ln( )
μ0Ia

2πR

a + 2b

b

https://dl.doubtnut.com/l/_8roaXXulWquF
https://dl.doubtnut.com/l/_vOje4oIzEBJH


Level 2 More Than One Correct

D. Noneof these

Answer: D

Watch Video Solution

1. The loop shown moves with a velocity  in a uniform magnetic �eld of

magnitude , directed into the paper. The potential di�erene between

point  and  is e. Then  

v

B

P Q

https://dl.doubtnut.com/l/_vOje4oIzEBJH
https://dl.doubtnut.com/l/_QMeq979pw5oV


A. 

B. 

C.  is positive with respect to 

D.  is positive with respect to 

Answer: A::C

Watch Video Solution

e = BLv
1

2

e = BLv

P Q

Q P

2. An in�nitely long wire is placed near a square loop as shown in �gure.

Choose the correct options. 

https://dl.doubtnut.com/l/_QMeq979pw5oV
https://dl.doubtnut.com/l/_ng3TeoaFxfda


A. the mutul inductance betweenthe two is 

B. the mutual inductance between the two is 

C. if a constant current is passed in the straight wire in upward

direction and loop is brought close to the wire then induced

current in the loop is clockwise

D. in the above conditions, induced current in the loop is anti

clockwise

ln(2)
μ0a

2π

ln(2)
μ0

2π

https://dl.doubtnut.com/l/_ng3TeoaFxfda


Answer: A::C

Watch Video Solution

3. Choose the correct options

A. SI unit of magnetic �ux is henry ampere

B. SI unit of coe�cient of self inductance is J/A

C. SI unit of coe�cient of self inductance is 

D. SI unit of magnetic induction is weber

Answer: A::C

Watch Video Solution

volt second
ampere

4. In the circuit shown in �gure, circuit is closed at time . At time 

 second  

t = 0

t = ln(2)

https://dl.doubtnut.com/l/_ng3TeoaFxfda
https://dl.doubtnut.com/l/_g19SGV3P7xQL
https://dl.doubtnut.com/l/_1G6JE91LINB3


A. rate of energy supplied by the battery is 16 J/s

B. rate of heat dissipated across resistance is 8J/s

C. rate of heat dissipated across resistance is 16 J/s

D. 

Answer: A::B::D

Watch Video Solution

Va − Vb = 4V

5. Two circular coils are placed adjacent to each other. Their planes are

parallel and currents through them  and  are in same direction.i1 i2

https://dl.doubtnut.com/l/_1G6JE91LINB3
https://dl.doubtnut.com/l/_ThZOQCDUB3K3


Choose the correct options. 

A. when A is brought near B, current  will decrease

B. in the above process current  will increase

C. when current  is increased, current  will decrease

D. in the above process current  will increase

Answer: A::C

Watch Video Solution

i2

i2

i1 i2

i2

https://dl.doubtnut.com/l/_ThZOQCDUB3K3


6. A coil of area  and resistane  is placed perpendicular to a

uniform magnetic �eld of . The loop is rotated by  in  second.

Choose the correct options.

A. average induced emf in the coil is 

B. average induced current in the circuit is 

C. charge wil �ow i the coil in above period

D. Heat produced in the coil in the above period can't be determined

from the given datas

Answer: B::C::D

Watch Video Solution

2m2 4Ω

4T 90∘ 0.1

8V

20A

2C

7. In L − C oscillations

A. time period of oscillation is 

B. maximum curret in circuit is 

2π

√LC

q0

√LC

https://dl.doubtnut.com/l/_KZzMUDE2Aq6D
https://dl.doubtnut.com/l/_qoTNrhelu4o3


C. maximum rate of change of current in circuit is 

D. maximum potential di�erence across the inductor is  Here  is

maximum charge on capacitor.

Answer: B::C

Watch Video Solution

q0

LC

q0

2C
q0

8. Magnetic �eld in cylindrical region of radius  in inward direction is as

shown in �gure. 

R

https://dl.doubtnut.com/l/_qoTNrhelu4o3
https://dl.doubtnut.com/l/_Gofc59AXob9M


A. an electron will expereince no force kept is  if magnetic

�eld increases with time

B. in the above situation, electron will experience the force in negative

y-axis

C. if a proton is kept at  and magnetic �eld is decreasing

then it will experience the force in positive x-direction

D. if a proton is kept at  and magnetic �eld is increasing

then it will experience force in negative y-axis

(2R, 0, 0)

(0, , 0)
R

2

( − R, 0, 0)

https://dl.doubtnut.com/l/_Gofc59AXob9M


Answer: B::C::D

Watch Video Solution

9. In the �gure shown  is in coulomb and t in second. At time   

A. 

B. 

C. 

D. 

Answer: A::B::C

Watch Video Solution

q t = 1s

Va − Vb = 4V

Vb − Vc = 1V

Vc − Vd = 16V

Va − Vb = 20V

https://dl.doubtnut.com/l/_Gofc59AXob9M
https://dl.doubtnut.com/l/_MYrfWX7KxnlB


10. An equilateral triangular conducting frame is rotated with angular

velocity  in a uniform magnetic �eld  as shown. Side of triangle is .

choose the correct options 

A. 

B. 

C. 

D. 

ω B l

Va − Vc = 0

Va − Vc =
Bωl2

2

Va − Vb =
Bωl2

2

Vc − Vb =
Bωl2

2

https://dl.doubtnut.com/l/_tQKDekKF7Yr0


Level 2 Comprehension Based

Answer: A::C

Watch Video Solution

1. A uniform but time varying magnetic �eld  is present

in a cylindrical region of radius  cm as shown in �gure.  

B = (2t3 + 24t)T

R = 2.5

https://dl.doubtnut.com/l/_tQKDekKF7Yr0
https://dl.doubtnut.com/l/_cUBkuhDnHfab


  

The force on an electron at  at  s is

A. 

B. 

C. 

D. zero

P t = 2.0

96 × 10− 21N

48x10− 21N

24 × 10− 21N

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


Answer: B

Watch Video Solution

2. A uniform but time varying magnetic �eld  is present

in a cylindrical region of radius  as shown in �gure.  

  

B = (2t3 + 24t)T

R = 2.5cm

https://dl.doubtnut.com/l/_cUBkuhDnHfab
https://dl.doubtnut.com/l/_mpI8oG5rfVbT


The variation of electric �eld at any instant as a function of distance

measured from the centre of cylinder in �rst problem is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_mpI8oG5rfVbT


3. A uniform but time varying magnetic �eld  is present

in a cylindrical region of radius  as shown in �gure.  

  

In the previous problem, the direction of circular electric lines at  is

A. clockwise

B. anti clociwise

B = (2t3 + 24t)T

R = 2.5cm

t = 1s

https://dl.doubtnut.com/l/_numq6O46TC0J


C. no current is induced

D. cannot be predicted

Answer: B

Watch Video Solution

4. A thin non conducting ring of mass , radius a carrying a charge  can

rotate freely about its own axis which is vertical. At the initial moment,

the ring was at rest in horizontal position and no magnetic �eld was

present. At instant , a uniform magnetic �eld is switched on which is

vertically downward and increases with time according to the law

. Neglecting magnetism induced due to rotational motion of

ring. 

The magnitude of induced emf of the closed surface of ring will be

A. 

B. 

C. zero

m q

t = 0

B = B0t

πa2B0

2a2B0

https://dl.doubtnut.com/l/_numq6O46TC0J
https://dl.doubtnut.com/l/_L216pix0mDuu


D. 

Answer: A

Watch Video Solution

πa2B0
1

2

5. A thin non conducting ring of mass , radius a carrying a charge  can

rotate freely about its own axis which is vertical. At the initial moment,

the ring was at rest in horizontal position and no magnetic �eld was

present. At instant , a uniform magnetic �eld is switched on which is

vertically downward and increases with time according to the law

. Neglecting magnetism induced due to rotational motion of

ring. 

The magnitude of an electric �eld on the circumference of the ring is

A. 

B. 

C. 

D. zero

m q

t = 0

B = B0t

aB0

2aB0

aB0
1

2

https://dl.doubtnut.com/l/_L216pix0mDuu
https://dl.doubtnut.com/l/_YQmPp16dZC2M


Answer: C

Watch Video Solution

6. A thin non conducting ring of mass , radius a carrying a charge  can

rotate freely about its own axis which is vertical. At the initial moment,

the ring was at rest in horizontal position and no magnetic �eld was

present. At instant , a uniform magnetic �eld is switched on which is

vertically downward and increases with time according to the law

. Neglecting magnetism induced due to rotational motion of

ring. 

Angular acceleration of ring is

A. 

B. 

C. 

D. 

m q

t = 0

B = B0t

qB0

2m

qB0

4m

qB0

m

2qB0

m

https://dl.doubtnut.com/l/_YQmPp16dZC2M
https://dl.doubtnut.com/l/_dSCYaD2utJNB


Answer: A

Watch Video Solution

7. A thin non conducting ring of mass , radius a carrying a charge  can

rotate freely about its own axis which is vertical. At the initial moment,

the ring was at rest in horizontal position and no magnetic �eld was

present. At instant , a uniform magnetic �eld is switched on which is

vertically downward and increases with time according to the law

. Neglecting magnetism induced due to rotational motion of

ring. 

Find intantaneous power developed by electric force acting on the ring at

s

A. 

B. 

C. 

D. 

m q

t = 0

B = B0t

t = 1

2q2B2
0a

2

14m

q2B2
0a

2

8m

3q2B2
0a

2

m

q2B2
0a

2

4m

https://dl.doubtnut.com/l/_dSCYaD2utJNB
https://dl.doubtnut.com/l/_bdPFXXcsLdaj


Answer: D

Watch Video Solution

8. Figure shows a conducting rod of negligible resistance that can slide

on smooth U-shaped rail made of wire of resistance . Position of

the conducting rod at  is shown. A time dependent magnetic �eld 

 tesla is switched on at  

  

The current in the loop at  due to induced emf is

A. , clockwise

B.  clockwise

1Ω/m

t = 0

B = 2t t = 0

t = 0

0.16A

0.08A,

https://dl.doubtnut.com/l/_bdPFXXcsLdaj
https://dl.doubtnut.com/l/_OUPvE6NUyxmP


C. , anti clockwise

D. zero

Answer: A

Watch Video Solution

0.16A

9. Figure shows a conducting rod of negligible resistance that can slide

on smooth U-shaped rail made of wire of resistance . Position of

the conducting rod at  is shown. A time dependent magnetic �eld 

 tesla is switched on at  

  

At , when the magnetic �eld is switched on, the conducting rod is

1Ω/m

t = 0

B = 2t t = 0

t = 0

https://dl.doubtnut.com/l/_OUPvE6NUyxmP
https://dl.doubtnut.com/l/_pINzxZWnqB0W


moved to the left at constant speed  by some external means. At 

, net induced emf has magnitude

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

5cm/s

t = 2s

0.12V

0.12V

0.04V

0.02V

10. Figure shows a conducting rod of negligible resistance that can slide

on smooth U-shaped rail made of wire of resistance . Position of

the conducting rod at  is shown. A time dependent magnetic �eld 

 tesla is switched on at  

1Ω/m

t = 0

B = 2t t = 0

https://dl.doubtnut.com/l/_pINzxZWnqB0W
https://dl.doubtnut.com/l/_yBCoX6qjmVDV


 The

magnitude of the force required to move the conducting rod at constant

speed 5cm/s at the same instant , is equal to

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

t = 2s

0.096N

0.12N

0.08N

0.064N

https://dl.doubtnut.com/l/_yBCoX6qjmVDV


11. Two parallel vertical metallic rails  and  are separated by .

They are connected at the two ends by resistances  and  as shown

in the �gure. A horizontal metallic bar  of mass  slides without

friction, vertically down the rails under the action of gravity. There is a

uniform horizontal magnetic �eld of  perpendicular to the plane of

the rails. It is observed that when the terminal velocity is attained, the

powers dissipated in  and  are  and  respectively 

  

AB CD 1m

R1 R2

l 0.2kg

0.6T

R1 R2 0.76W 1.2W

(g = 9.8m/s2)

https://dl.doubtnut.com/l/_GwB32sjKye2R


 

The terminal velocity fo the bar L will be

A. 

B. 

C. 

D. None of these

Answer: C

2m/s

3m/s

1m/s

https://dl.doubtnut.com/l/_GwB32sjKye2R


Watch Video Solution

12. Two parallel vertical metallic rails  and  are separated by .

They are connected at the two ends by resistances  and  as shown

in the �gure. A horizontal metallic bar  of mass  slides without

friction, vertically down the rails under the action of gravity. There is a

uniform horizontal magnetic �eld of  perpendicular to the plane of

the rails. It is observed that when the terminal velocity is attained, the

powers dissipated in  and  are  and  respectively 

  

AB CD 1m

R1 R2

l 0.2kg

0.6T

R1 R2 0.76W 1.2W

(g = 9.8m/s2)

https://dl.doubtnut.com/l/_GwB32sjKye2R
https://dl.doubtnut.com/l/_cPJylypCXWYg


  

The value of  is

A. 

B. 

C. 

D. None of these

Answer: A

R1

0.47Ω

0.82Ω

0.12Ω

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


Watch Video Solution

13. Two parallel vertical metallic rails  and  are separated by .

They are connected at the two ends by resistances  and  as shown

in the �gure. A horizontal metallic bar  of mass  slides without

friction, vertically down the rails under the action of gravity. There is a

uniform horizontal magnetic �eld of  perpendicular to the plane of

the rails. It is observed that when the terminal velocity is attained, the

powers dissipated in  and  are  and  respectively 

 

AB CD 1m

R1 R2

l 0.2kg

0.6T

R1 R2 0.76W 1.2W

(g = 9.8m/s2)

https://dl.doubtnut.com/l/_cPJylypCXWYg
https://dl.doubtnut.com/l/_vVzvAtRNzt8d


 

The value of is

A. 

B. 

C. 

D. 

Answer: D

R2

0.6Ω

0.5Ω

0.4Ω

0.3Ω

https://dl.doubtnut.com/l/_vVzvAtRNzt8d


SUBJECTIVE TYPE

Level 2 Subjective

Watch Video Solution

1. In the circuit diagram shown, initially there is no energy in the inductor

and the capacitor, The switch is closed at . Find the current  as a

function of time if  

Watch Video Solution

t = 0 I

R = √L/C

1. A rectangular loop with a sliding connector of length  is located in a

uniform magnetic �eld perpendicular to the loop plane. The magnetic

induction is equal to B. The connector has an electric resistance , the

l

R

https://dl.doubtnut.com/l/_vVzvAtRNzt8d
https://dl.doubtnut.com/l/_xMS2LjBoiONx
https://dl.doubtnut.com/l/_bBQTzs6XOHm5


sides  and  have resistances  and . Neglecting the self-

inductance of the loop, �nd the current �owing in the connector during

its motion with a constant velocity v. 

Watch Video Solution

ab cd R1 R2

2. A rod of length  is free to rotate in a vertical plane, about a

horizontal axis  passing through its mid-point. A long straight,

horizontal wire is in the same plane and is carrying a constant current i

as shown in �gure. At initial moment of time, the rod is horizontal and

starts to rotate with constant angular velocity , calculate emf induced in

2a

O

ω

https://dl.doubtnut.com/l/_bBQTzs6XOHm5
https://dl.doubtnut.com/l/_HefciLnlsKay


the rod as a function of time. 

Watch Video Solution

3. In the circuit arrangement shown in �gure, the switch  is closed at 

. Find the current in the inductance as a function of time? Does the

S

t = 0

https://dl.doubtnut.com/l/_HefciLnlsKay
https://dl.doubtnut.com/l/_N5wcRSrscRGB


current through  resistor vary with time or remains constant. 

Watch Video Solution

10Ω

4. In the circuit shown, switch  is closed at time . Find the current

through the inductor as a function of time . 

S t = 0

t

https://dl.doubtnut.com/l/_N5wcRSrscRGB
https://dl.doubtnut.com/l/_vZnkiO04DaBA


Watch Video Solution

5. In the circuit shown in �gure, 

and . Switch  is closed at . Just after the switch is

closed. 

E = 120V , R1 = 30.0Ω, R2 = 50.0Ω

L = 0.200H S t = 0

https://dl.doubtnut.com/l/_vZnkiO04DaBA
https://dl.doubtnut.com/l/_G8ZXPJjyejWz


  

(a) What is the potential di�erence  across the inductor ?  

(b) Which point,  or , is at higher potential? 

(c) What is the potential di�erence  across the inductor ?  

(d) Which point,  or , is at a higher potential? The switch is left closed

for a long time and then is opened. Just after the switch is opened 

(e) What is the potential di�erence  across the resistor ?  

(f) Which point a or b, is at a higher potential? 

(g) What is the potential di�erence  across the inductor ?  

(h) Which point,  or , is at a higher potential?

Watch Video Solution

Vab R1

a b

Vcd L

c d

Vab R1

Vcd L

c d

https://dl.doubtnut.com/l/_G8ZXPJjyejWz


6. Two capacitors of capacitances  and  are connected in series with

an inductor of inductance . Initially, capacitors have charge such that

 and . Initial current in the circuit is zero.

Find 

  

(a) maximum current that will �ow in the circuit, 

(b) potential di�erence across each capacitor at that instant, 

(c) equation of current �owing towards left in the inductor.

Watch Video Solution

2C C

L

VB − VA = 4V0 VC − VD = V0

https://dl.doubtnut.com/l/_mW7OQjfvhI2q


7. A  inductor and a  capacitor are connected in series.

The current in the circuit is described by , where t, is in second

and  is in ampere. The capacitor initially has no charge. Determine 

(a) the voltage across the inductor as a function of time, 

(b) the voltage across the capacitor as a function of time, 

(c) the time when the energy stored in the capacitor �rst exceeds that in

the inductor.

Watch Video Solution

1.00mH 1.00μF

i = 20t

i

8. In the circuit shown in the �gure,  and 

 The switch  is closed for a long time, and no voltage is

measured across the capacitor. After the switch is opened, the voltage

across the capacitor reaches a maximum value of . What is the

E = 50.0V , R = 250Ω

C = 0.500μF . S

150V

https://dl.doubtnut.com/l/_yI8j1wJdnOKE
https://dl.doubtnut.com/l/_IjWUWCbmB0Wj


inductance ? 

Watch Video Solution

L

9. The conducting rod  shown in �gure makes contact with metal rails

 and . The apparatus is in a uniform magnetic �eld ,

perpendicular to the plane of the �gure. 

ab

ca db 0.800T

https://dl.doubtnut.com/l/_IjWUWCbmB0Wj
https://dl.doubtnut.com/l/_F6ZZuzx305HK


  

(a) Find the magnitude of the emf induced in the rod when it is moving

toward the right with a speed .  

(b) In what direction does the current �ow in the rod? 

(c) If the resistance of the circuit abdc is  (assumed to be constant),

�nd the force (magnitude and direction) required to keep the rod moving

to the right with a constant speed of . You can ignore friction.  

(d) Compare the rate at which mechanical work is done by the force 

with the rate at which thermal energy is developed in the circuit .

Watch Video Solution

7.50m/s

1.50Ω

7.50m/s

(Fu)

(I 2R)

10. A non-conducting ring of mass  and radius  has a charge 

uniformly distributed over its circumference. The ring is placed on a

m R Q

https://dl.doubtnut.com/l/_F6ZZuzx305HK
https://dl.doubtnut.com/l/_hIXUQwjEyqmx


rough horizontal surface such that plane of the ring is parallel to the

surface. A vertical magnetic �eld  tesla is switched on. After 2 a

from switching on the magnetic �eld the ring is just about to rotate

about vertical axis through its centre. 

(a) Find friction coe�cient  between the ring and the surface. 

(b) If magnetic �eld is switched o� after , then �nd the angle rotated by

the ring before coming to stop after switching o� the magnetic �eld.

Watch Video Solution

B = B0t
2

μ

4s

11. Two parallel long smooth conducting rails separated by a distance 

are connected by a movable conducting connector of mass . Terminals

of the rails are connected by the resistor  and the capacitor  as shown

in �gure. A uniform magnetic �eld  perpendicular to the plane of the

rail is switched on. The connector is dragged by a constant force . Find

the speed of the connector as a function of time if the force  is applied

l

m

R C

B

F

F

https://dl.doubtnut.com/l/_hIXUQwjEyqmx
https://dl.doubtnut.com/l/_RxcWRD8oJDZK


at . Also �nd the terminal velocity of the connector.  

Watch Video Solution

t = 0

12. A circuit containing capacitors  and , shown in the �gure is in the

steady state with key  and  opened. At the instant ,  is

opened and  is closed. 

C1 C2

K1 K2 t = 0 K1

K2

https://dl.doubtnut.com/l/_RxcWRD8oJDZK
https://dl.doubtnut.com/l/_mRjfGOZRoa7Z


  

(a) Find the angular frequency of oscillations of  circuit.  

(b) Determine the �rst instant , when energy in the inductor becomes

one third of that in the capacitor. 

(c) Calculate the charge on the plates of the capacitor at that instant.

Watch Video Solution

L − C

t

13. Initially, the capacitor is charged to a potential of  and then

connected to position 1 with the shown polarity for . After  it is

connected across the inductor at position 2 

5V

1s 1s

https://dl.doubtnut.com/l/_mRjfGOZRoa7Z
https://dl.doubtnut.com/l/_UwOJINAlDSTy


  

(a) Find the potential across the capacitor after  of its connection to

position 1. 

(b) Find the maximum current �owing in the  circuit when

capacitor is connected across the inductor. Also, �nd the frequency of 

oscillations.

Watch Video Solution

1s

L − C

LC

14. A rod of mass  and resistance  slides on frictionless and resistance

less rails at distance  apart, that include a source of emf  (see �gure).

The rod is initially at rest. Find the expression for the 

a. Velocity of the rod v(t). 

m R

l E0

https://dl.doubtnut.com/l/_UwOJINAlDSTy
https://dl.doubtnut.com/l/_CUFoge2nOIJ1


b. current in the loop i(t). 

Watch Video Solution

15. Two metal bars are �xed vertically and are connected on the top by a

capacitor . A sliding conductor of length land mass m slides with its

ends in contact with the bars. The arrangement is placed in a uniform

horizontal magnetic �eld directed normal to the plane of the �gure. The

conductor is released from rest. Find the displacement  of the

C

x(t)

https://dl.doubtnut.com/l/_CUFoge2nOIJ1
https://dl.doubtnut.com/l/_63dzvEN4Z0S1


conductor as a function of time t. 

Watch Video Solution

16. A conducting light string is wound on the rim of a metal ring of radius

 and mass . The free end of the string is �xed to the ceiling. A vertical

in�nite smooth conducting plane is always tangent to the ring as shown

in the �gure. A uniform magnetic �eld Bis applied perpendicular to the

plane of the ring. The ring is always inside the magnetic �eld. The plane

and the strip are connected by a resistance . When the ring is released,

r m

R

https://dl.doubtnut.com/l/_63dzvEN4Z0S1
https://dl.doubtnut.com/l/_xojtl2LwhyCT


�nd 

  

a. the curent in the resistance  as as function of time. 

b. the terminal velocity of the ring.

Watch Video Solution

R

17. A conducting frame abcd is kept in a vertical plane. A conducting rod

of of mass m and length  can slide smoothly on it remaining alwaysl

https://dl.doubtnut.com/l/_xojtl2LwhyCT
https://dl.doubtnut.com/l/_b6RrYLFDOrc1


horizontal. The resistance of the loop is negligible and inductance is

constant having value . The rod is left from rest and allowed to fall

under gravity and inductor has no initial current. A magnetic �eld of

constant magnitude Bis present throughout the loop pointing inwards.

Determine 

  

(a) position of the rod as a function of time assuming initial position of

the rod to be  and vertically downward as the positive x-axis.  

(b) the maximum current in the circuit. 

(c) maximum velocity of the rod

Watch Video Solution

L

x = 0

https://dl.doubtnut.com/l/_b6RrYLFDOrc1
https://dl.doubtnut.com/l/_aW0V5ropsK9X


18. A rectangular loop with a sliding conductor of length  is located in a

uniform magnetic �eld perpendicular to the plane of loop. The magnetic

induction perpendicular to the plane of loop Is equal to . The part ad

and be has electric resistance  and , respectively. The conductor

starts moving with constant acceleration , at time . Neglecting

the self-inductance of the loop and resistance of conductor. Find 

  

(a) the current through the conductor during its motion. 

(b) the polarity of  terminal.  

(c) external force required to move the conductor with the given

acceleration.

Watch Video Solution

l

B

R1 R2

a0 t = 0

abcd

https://dl.doubtnut.com/l/_aW0V5ropsK9X


19. A conducting circular loop of radius a and resistance per unit length R

is moving with a constant velocity  , parallel to an in�nite conducting

wire carrying current . A conducting rod of length  is approaching the

centre of the loop with a constant velocity  along the direction 2 of

the current. At the instant , the rod comes in contact with the loop

at  and starts sliding on the loop with the constant velocity. Neglecting

the resistance of the rod and the self-inductance of the circuit, �nd the

following when the rod slides on the loop. 

  

v0

i0 2a

v0

2

t = 0

A

https://dl.doubtnut.com/l/_3xSDz6d0TDGI


(a) The current through the rod when it is at a distance of  from the

point  of the loop. 

(b) Force required to maintain the velocity of the rod at that instant.

Watch Video Solution

( )
a

2

A

20. U-frame  and a sliding rod  of resistance , start moving

with velocities v and  respectively, parallel to a long wire carrying

current . When the distance  at , determine the current

through the inductor of inductance  just before connecting rod 

loses contact with the U-frame. 

ABCD PQ R

2v

i0 AP = 1 t = 0

L PQ

https://dl.doubtnut.com/l/_3xSDz6d0TDGI
https://dl.doubtnut.com/l/_0tuAZlaeCETX


Check point

Watch Video Solution

1. The magnetic �ux linked with a vector area  in a uniform magnetic

�eld  is

A. 

B. AB

C. 

D. 

Answer: C

Watch Video Solution

→
A

→
B

B × A

B. A

B

A

2. The unit of magnetic �ux is

https://dl.doubtnut.com/l/_0tuAZlaeCETX
https://dl.doubtnut.com/l/_kIGBpHl9N8au
https://dl.doubtnut.com/l/_zVd2YHx0fbQj


A. 

B. Wb

C. H

D. 

Answer: B

Watch Video Solution

Wbm− 2

Am− 1

3. The dimensions of magnetic �ux are

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

[MLT − 2A− 2]

[ML2T − 2A− 2]

[ML2T − 1A− 2]

[ML2T − 2A− 1]

https://dl.doubtnut.com/l/_zVd2YHx0fbQj
https://dl.doubtnut.com/l/_Cp5FZABudf3j


4. The magnetic �ux 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. 8 V

D. 16 V

Answer: D

Watch Video Solution

ϕ = 3t2 + 4t + 9

5. A coil having an area  is placed in a magnetic �eld which changes

from  to  in time interval t. The emf induced in the coil will be

A. 

B. 

A0

B0 4B0

3A0B0 /t

4A0B0 /t

https://dl.doubtnut.com/l/_Cp5FZABudf3j
https://dl.doubtnut.com/l/_H0cTSmMpLMqz
https://dl.doubtnut.com/l/_W145TFvuaqRA


C. 

D. 

Answer: A

Watch Video Solution

3B0 /A0t

4B0 /A0t

6. The magnetic �ux  (in weber ) in a closed circuit of resistance 10

varies with time t (in secnod) according to equation .

The magnitude of induced current at  s is

A.  A

B.  A

C.  A

D.  A

Answer: D

Watch Video Solution

ϕ Ω

ϕ = 6t2 − 5T + 1

t = 0.25

1.2

0.8

0.6

0.2

https://dl.doubtnut.com/l/_W145TFvuaqRA
https://dl.doubtnut.com/l/_4aW0g8imq6Rd


7. When the current through a solenoid increases at a constant rate, the

induced current in the solenoid

A. is a constant and is in the direction of the inducing current

B. is a constant and is opposite to the direction of the inducing

current

C. increase with time and is in the direction of inducing current

D. increase with time and is opposite to the direction of inducing

current

Answer: B

Watch Video Solution

8. The magnetic �ux across a loop of resistance  is given by

. How much current is induced in the loop after 

s?

10Ω

ϕ = 5t2 − 4t + 1Wb 0.2

https://dl.doubtnut.com/l/_4aW0g8imq6Rd
https://dl.doubtnut.com/l/_2W8EyLvR7kQW
https://dl.doubtnut.com/l/_vCgKwf0YJuWQ


A. 0.4 A

B. 0.2 A

C. 0.04 A

D. 0.02 A

Answer: B

Watch Video Solution

9. A circular ring of diameter 20cm has a resistance  How much

charge will �ow through the ring if it is rotated from positon

perpendicular to the uniform magnetic �eld of B=2T to a position parallel

to �eld?

A. 4 C

B. 6.28 C

C. 3.14 C

D. 2.5 C

0.01Ω

https://dl.doubtnut.com/l/_vCgKwf0YJuWQ
https://dl.doubtnut.com/l/_9Fj8EoNHJHwM


Answer: B

Watch Video Solution

10. Magnetic �ux 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. 1.0 C

D. 0.8 C

Answer: B

Watch Video Solution

2Ω

2.0Wb 10Wb 0.2 sec

https://dl.doubtnut.com/l/_9Fj8EoNHJHwM
https://dl.doubtnut.com/l/_kB8uARkJu89O


11. The direction of induced e.m.f. during electromagnetic induction is

given by

A. Faraday's law

B. Lenz's law

C. Maxwell's law

D. Ampere's law

Answer: B

Watch Video Solution

12. Two di�erent wire loops are concentric and lie in the same plane. The

current in the outer loop is clockwise and increasing with time. The

induced current in the inner loop then is

A. clockwise

B. zero

https://dl.doubtnut.com/l/_IkI4fcPSDkV1
https://dl.doubtnut.com/l/_HR89H3dQtlzK


C. counter-clockwise

D. in a direction that depends on the ratio of the loop radii

Answer: C

Watch Video Solution

13. Lenz's law is consequence of the law of conservation of

A. charge

B. momentum

C. energy

D. current

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_HR89H3dQtlzK
https://dl.doubtnut.com/l/_zgZ5Aabef3bK


14. The north pole of a long horizontal bar magnet is being brought

closer to a vertical conducting plane along the perpendicular direction.

The direction of the induced current in the conducting plane will be

A. horizontal

B. vertical

C. clockwise

D. anti-clockwise

Answer: D

Watch Video Solution

15. There is a uniform magnetic �eld directed perpendicular and into the

plane of the paper. An irregular shaped conducting loop is slowly

changing into a circular loop in the plane of the paper. Then

A. current is induced in the loop in the anti-clockwise direction

https://dl.doubtnut.com/l/_vXVCLqaCzh6y
https://dl.doubtnut.com/l/_J5oMQhqNDZwo


B. current is induced in the loop in the clockwise direction

C. AC is induced in the loop

D. No current is induced in the loop

Answer: A

Watch Video Solution

16. A conducing rod of length  is falling with a velocity  perpendicular to

a unifrorm horizontal magnetic �eld  . The potential di�erence between

its two ends will be

A. 2 B/v

B. B/v

C. 

D. 

Answer: B

l v

B

B/v
1

2

B2l2v2

https://dl.doubtnut.com/l/_J5oMQhqNDZwo
https://dl.doubtnut.com/l/_gDM9t3Zo1F32


Watch Video Solution

17. A wire of length 50 cm moves with a velocity of 300 m/min,

perpendicular to a magnetic �eld. If the emf induced in the wire is 2 V,

then the magnitude of the �eld in tesla is

A. 2

B. 5

C. 

D. 

Answer: C

Watch Video Solution

0.8

2.5

18. A 10 m wire kept in east-west direction is falling with velocity 5 m/s

perpendicular to the �eld .The magnitude of the

induced emf in the wire is

0.3 × 10− 4Wb/m2

https://dl.doubtnut.com/l/_gDM9t3Zo1F32
https://dl.doubtnut.com/l/_CR5BtplhnQNI
https://dl.doubtnut.com/l/_VKx4pvyuvbME


A. 0.15 V

B. 1.5 mV

C. 1.5 V

D. 15.0 V

Answer: B

Watch Video Solution

19. A boat is moving due east in a region where the earth's magnetic �eld

is  due north and horizontal. The boat carries a

vertical aerial 2 m long. If the speed of the boat is , the

magnitude of the induced emf in the wire is

A. 1 mV

B. 0.75 mV

C. 0.50 mV

D. 0.15mv

5.0 × 10− 5NA− 1m− 1

1.50ms− 1

https://dl.doubtnut.com/l/_VKx4pvyuvbME
https://dl.doubtnut.com/l/_2DcpkIiu3r8Y


Answer: D

Watch Video Solution

20. The magnitude of the earth's magnetic �eld at a place is  and angle

of dip is  A horizontal conductor of lenth/lying along the magnetic

north-south moves eastwards with a velocity v. The emf induced acroos

the coductor is

A. zero

B. 

C. 

D. 

Answer: B

Watch Video Solution

B0

δ.

B0lv sin δ

B0lv

B0lv cos δ

https://dl.doubtnut.com/l/_2DcpkIiu3r8Y
https://dl.doubtnut.com/l/_GwnhzprFoiYw


21. A conducing circular loop is placed in a uniform magnetic �eld of

indution  tesla with its plane normal to the �eld. Now, radius of the

loop starts shrinking at the rate . Then the induced e.m.f. at the

instant when the radius is  is:

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

B

(dr/dt)

r

πrB(dr/dt)

2πrB(dr/dt)

πr2(dB/dt)

(πr2 /2)B(dr/dt)

22. The current �owing in two coaxial coils in the same direction. On

increasing the distance the two, the electric current will

A. remain unaltered

https://dl.doubtnut.com/l/_DCounupLHsWq
https://dl.doubtnut.com/l/_VIt9EkRk7LUr


B. increase in one and decrease in the second

C. increase in both

D. decrease in both

Answer: C

Watch Video Solution

23. A circular coil of mean radius of  and having  turns Is rotate

at the rate of  revolution per minute in the earth 's magnetic �eld

(B=0.5 gauss), the maximum e.m.f. induced in coil will be

A. 

B. 

C. 

D. 

Answer: B

7cm 4000

1800

1.158V

0.57V

0.29V

5.8V

https://dl.doubtnut.com/l/_VIt9EkRk7LUr
https://dl.doubtnut.com/l/_Jm9Q54urT6nW


Watch Video Solution

24. A coil of N turns and mean cross-sectional area A is rotating with

uniform angular velocity  about an axis at right angle to uniform

magnetic �eld B. The induced emf E in the coil will be

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

ω

NBA sinωt

NBω sinωt

NB/A sinωt

NBAω sinωt

25. A  long conductor carrying a current of  is perpendicular to a

magentic �eld of . The mechanical power to move the conductor

with a speed of  is

0.1m 50A

1.25mT

1ms− 1

https://dl.doubtnut.com/l/_Jm9Q54urT6nW
https://dl.doubtnut.com/l/_fVhkpcUhGtBo
https://dl.doubtnut.com/l/_auPjhu45SSDs


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

62.5mW

625mW

6.25mW

12.5mW

26. A metal rod of length 2 m is rotating with an angualr velocity of 100

 in plane perpendicular to a uniform magnetic �eld of 0.3 T. The

potential di�erence between the ends of the rod is

A. 30 V

B. 40 V

C. 60 V

D. 600 V

rads − 1

https://dl.doubtnut.com/l/_auPjhu45SSDs
https://dl.doubtnut.com/l/_6X7Bhg0YE200


Answer: C

Watch Video Solution

27. A conducting rod of length l is moving in a transverse magnetic �eld

of strength B with veocity v. The resistance of the rod is R. The current in

the rod is

A. 

B. Blv

C. zero

D. 

Answer: C

Watch Video Solution

Blv

R

B2v2l2

R

https://dl.doubtnut.com/l/_6X7Bhg0YE200
https://dl.doubtnut.com/l/_CP1O6be1vvRQ


28. A rectangular coil rotates about an axis normal to the magnetic �eld,

If  is the maximum value of the induced emf, then the instantaneous

emf when plane of the coil makes an angle of  with the magnetic �eld

is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

Em

45∘

Em

1

2

Em

1

4

Em

1

√2

Em

29. A metallic square loop ABCD is moving in its own plane with velocity v

in a uniform magnetic �eld perpendicular to its plane as shown in the

https://dl.doubtnut.com/l/_p4AiplnfVkRA
https://dl.doubtnut.com/l/_cyXYIJlfHAQE


�gure. An electric �eld is induced 

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

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


30. Consider the following statements: (a)An emf can be induced by

moving a conductor in a magnetic �eld. (b)An emf can be induced by

changing the magnetic �eld.

A. Both A and B are true

B. A is true but B is false

C. B is true but A is false

D. Both A and B are false

Answer: A

Watch Video Solution

31. The SI unit of inductance, the henry can be written as :

A. weber/ampere

B. volt-second/ampere

C. joule/(ampere)2

https://dl.doubtnut.com/l/_M8Ku4EpXLI7m
https://dl.doubtnut.com/l/_Y5mLMnNZXje4


D. ohm-second

Answer: B

Watch Video Solution

32. A long solenoid has  turns. When a current of  is passed

through it, the resulting magnetic �ux linked with each turn of the

solenoid is  . The self-inductance of the solenoid is

A. 1.0 H

B. 4.0 H

C. 2.5 H

D. 2.0 H

Answer: A

Watch Video Solution

500 2A

4 × 10− 3Wb

https://dl.doubtnut.com/l/_Y5mLMnNZXje4
https://dl.doubtnut.com/l/_hRMLXVCg4HC2
https://dl.doubtnut.com/l/_Ls38LBV9EQWV


33. If a current of 10 A changes in one second through a coil, and the

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

A. 

B. 

C. 

D. 2 H

Answer: D

Watch Video Solution

H
2

5

H
4
5

H
5

4

34. When the current in a coil charges from 2A to 4A in 0.5 s, emf of 8 volt

is induced in the coil. The coe�cient of self induction of the coil is -

A. 1H

B. 2H

C. 4H

https://dl.doubtnut.com/l/_Ls38LBV9EQWV
https://dl.doubtnut.com/l/_2PRAnRtZPVBR


D. 8H

Answer: B

Watch Video Solution

35. The current passing through a choke coil of  henry is decreasing at

the rate of . The e.mf. Developing across the coil is

A. 10 V

B. 

C. 2.5 V

D. 

Answer: A

Watch Video Solution

5

2ampere/sec

−10V

−2.5mV

https://dl.doubtnut.com/l/_2PRAnRtZPVBR
https://dl.doubtnut.com/l/_Wwr6rBafKXCa


36. In a coil of self-inuctance  henry, the current varies at a constant

rate from zero to  amperes in  seconds. The e.m.f. generated in the coil

is

A. 10 V

B. 5 V

C. 2.5 V

D. 1.25 V

Answer: C

Watch Video Solution

0.5

10 2

37. The self inductance of a long solenoid cannot be increased by

A. increasing its area of cross-section

B. increasing its length

C. changing the medium with greater permeability

https://dl.doubtnut.com/l/_2dBFhX5eNKsG
https://dl.doubtnut.com/l/_YFcEfhHgpJtH


D. increasing the current through it

Answer: D

Watch Video Solution

38. Self-inductance of a coil is 50mH. A current of 1 A passing through the

coil reduces to zero at steady rate in 0.1 s, the self-induced emf is

A. 5 V

B. 0.05 V

C. 50 V

D. 0.5 V

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_YFcEfhHgpJtH
https://dl.doubtnut.com/l/_gIA5vBOpvr2f


39. The self inductance of a coil is L . Keeping the length and area same,

the number of turns in the coil is increased to four times. The self

inductance of the coil will now be

A. 

B. L

C. 4 L

D. 16 L

Answer: D

Watch Video Solution

L
1

4

40. In circular coil, when no. of turns is doubled and resistance becomes

 of initial, then inductance becomes

A. 4 times

B. 2 times

th
1

4

https://dl.doubtnut.com/l/_BB5Iwjgltl6j
https://dl.doubtnut.com/l/_YUYGsaiOMSGP


C. 8 times

D. no change

Answer: A

Watch Video Solution

41. The self inductance of a solenoid of length L, area of cross-section A

and having N turns is-

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

μ0N
2S

L

μ0NS

L

μ0N
2LS

μ0NLS

https://dl.doubtnut.com/l/_YUYGsaiOMSGP
https://dl.doubtnut.com/l/_7VzUDnnsWwbT
https://dl.doubtnut.com/l/_s8NoMxqmlNXb


42. A solenoid has 2000 turns would over a length of 0.30 m. The area of

its cross-section is . If an initial current of 2 A in the

solenoid is reversed in 0.25 s, then the emf induced in the coil is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

1.2 × 10− 3m2

6 × 10− 4V

4.8 × 10− 3V

6 × 10− 2V

32.1 × 10− 2V

43. A 50 mH coil carries a current of 2 ampere. The energy stored in joules

is

A. 1

B. 0.1

https://dl.doubtnut.com/l/_s8NoMxqmlNXb
https://dl.doubtnut.com/l/_ESiXnU7LjM4R


C. 0.05

D. 0.5

Answer: B

Watch Video Solution

44. In an inductor of inductance , a current of  is

�owing. The energy stored in the inductor is

A. 5 J

B. 10 J

C. 100 J

D. 1000 J

Answer: A

Watch Video Solution

L = 100mH I = 10A

https://dl.doubtnut.com/l/_ESiXnU7LjM4R
https://dl.doubtnut.com/l/_nxbpV8fg9JmT
https://dl.doubtnut.com/l/_1PegymHWospQ


45. Two pure inductors each of self-inductance  are connected in parallel

but are well separted from each other. The total inductance is

A. 2 L

B. L

C. 

D. 

Answer: C

Watch Video Solution

L

L

2

L

4

46. Two coils X and Y are placed in a circuit such that when the current

changes by 2 A in coil X. The magnetic �ux changes by 0.4 Wb in Y. The

value of mutual inductance of the coils is

A. 0.2 H

B. 5 H

https://dl.doubtnut.com/l/_1PegymHWospQ
https://dl.doubtnut.com/l/_8VcpK5U172uR


C. 0.8 H

D. 4 H

Answer: A

Watch Video Solution

47. Two coils have a mutual inductance . The current changes in

the �rst coil according to equation , where  and 

radian//sec`. The maximum value of e.m.f. in the second coil is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

0.005H

I = I0 sinωt I0 = 10A

ω = 100π

2π

5π

π

4π

https://dl.doubtnut.com/l/_8VcpK5U172uR
https://dl.doubtnut.com/l/_699qDQQFMMLH


48. The mutual inductance between a primary and secondary circuit is

. The resistance of the primary and the secondary circuits are 

 and  respectvely. To genrate a current of  in the

secondary,current in the primary must be changed at the rate of

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

0.5H

20ohms 5ohms 0.4A

4.0As− 1

1.6As− 1

16.0As− 1

8.0As− 1

49. The coe�cient of mutual induction between two circuits is equal to

the, emf produced in one circuit when the current in the second circuit is

A. kept steady at 1 A

https://dl.doubtnut.com/l/_699qDQQFMMLH
https://dl.doubtnut.com/l/_WYNNYT3aqt3s
https://dl.doubtnut.com/l/_PUQHzkmcQOMr


B. cut-o� ai 1 A level

C. changed at the rate of 

D. changed from  to 

Answer: C

Watch Video Solution

1As− 1

1As− 1 2As− 1

50. Two circuits have coe�cient of mutual induction of  henry.

Average e.m.f. induced in the secondary by a change of current from  to

 ampere in  second in the primary will be

A. 120 V

B. 80 V

C. 200 v

D. 300 V

Answer: D

0.09

0

20 0.006

https://dl.doubtnut.com/l/_PUQHzkmcQOMr
https://dl.doubtnut.com/l/_IoRn7jBQ7a7p


Watch Video Solution

51. A varying current at the rate of  in a coil generates an e.m.f. of 

 in a nearby coil. The mutual inductance of the two coils is

A. 2.66 mH

B. mH

C. 2.66 H

D. 0.266 H

Answer: A

Watch Video Solution

3A/s

8mV

2.66 × 10− 3

52. A solenoid is placed inside another solenoid, the length of both being

equal carrying same magnitude of current. The parameters like radius

and number of turns are in the ratio 1:2 for the two solenoids. The mutual

inductance on each other would be

https://dl.doubtnut.com/l/_IoRn7jBQ7a7p
https://dl.doubtnut.com/l/_8gFXAeghlnMD
https://dl.doubtnut.com/l/_SoDb61D8IB2U


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

M12 = M21

M12 = 2M21

2M12 = M21

M12 = 4M21

53. Two coils of self-inductance  and  are placed so close

together that the e�ective �ux in one coil is completely linked with the

other. The mutual inductance between these coil is

A. 4 mH

B. 16 mH

C. 10 mH

D. 6 mH

2mH 8mH

https://dl.doubtnut.com/l/_SoDb61D8IB2U
https://dl.doubtnut.com/l/_eNTIQsVUlMuR


Answer: A

Watch Video Solution

54. Two coils of self-inductance  and  are placed closed to each other

so that total �ux in one coil is completely linked with other. If  is

mutual inductance between them, then

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

L1 L2

M

M = L1L2

M = L1 /L2

M = √L1L2

M = (L1L2)2

https://dl.doubtnut.com/l/_eNTIQsVUlMuR
https://dl.doubtnut.com/l/_g9F0RnMa2OA2


55. An ideal coil of  henry is joined in series with a resistance of  ohm

and a battery of  volt.  second after joining, the current �owing in

ampere in the circuit will be

A. 

B. 

C. 

D. e

Answer: B

Watch Video Solution

10 5

5 2

e− 1

(1 − e− 1)

(1 − e)

56. An L-R circuit has a cell of e.m.f. E , which is switched on at time t = 0.

The current in the circuit after a long time will be

A. zero

B. 
E

R

https://dl.doubtnut.com/l/_vtqPYWsYGhnb
https://dl.doubtnut.com/l/_DXNTAGt49nWh


C. 

D. 

Answer: B

Watch Video Solution

E

L

E

√L2 + R2

57. During current growth in an L-R circuit the time constant is the time in

which the magnitude of current becomes

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

i0

i0 /2

0.63i0

0.37i0

https://dl.doubtnut.com/l/_DXNTAGt49nWh
https://dl.doubtnut.com/l/_wW227zn0au4o
https://dl.doubtnut.com/l/_hLNSDZ1z4Tv1


58. An LR circuit with a battery is connected at t=0. Which of the following

quantities is not zero just after the connection?

A. Current in the circuit

B. magnetic �eld energy

C. Power delivered by the battery

D. Emf induced in the inductor

Answer: D

Watch Video Solution

59. Eddy current are produce when

A. a metal is kept in varying magnetic �eld

B. a metal is kept in a steady magnetic �eld

C. a circular coil is placed in a magnetic �eld

D. through a circular coil current is passed

https://dl.doubtnut.com/l/_hLNSDZ1z4Tv1
https://dl.doubtnut.com/l/_aLLhQY6x5lHG


Taking it together

Answer: A

Watch Video Solution

60. Which of the following does not use the application of eddy current?

A. Induction furnace

B. Galvanometer damping

C. Speedometer of automobiles

D. X-ray crystallography

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_aLLhQY6x5lHG
https://dl.doubtnut.com/l/_3AbIuOjCNwVf


1. L, C and R represent the physical quantities, inductance, capacitance

and resistance respectively. The combination(s) which have the

dimensions of frequency are

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

1

RC

R

L

1

√LC

C

L

2. The self inductance L of a solenoid of length l and area of cross-section

A, with a �xed number of turns N increases as

A. Both l and A increase

B. l decrease and A increase

https://dl.doubtnut.com/l/_fTzFnSmKSNa9
https://dl.doubtnut.com/l/_0FnENxoOej3B


C. l increase and A decrease

D. bBoth l and A decrease

Answer: B

Watch Video Solution

3. In electromagnetic induction, the induced charge in a coil is

independent of

A. change in the �ux

B. time taken to change the �ux

C. resistance in the circuit

D. None of the above

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_0FnENxoOej3B
https://dl.doubtnut.com/l/_Epf86nQCW5Qr
https://dl.doubtnut.com/l/_DGbe5aLhG6km


4. A coil and a bulb are connected in series with a  source, a soft iron

core is then inserted in the coil. Then

A. intensity of the bulb remains the same

B. intensity of the bulb decrease

C. intensity of the bulb increase

D. the bulb ceases to glow

Answer: A

Watch Video Solution

dc

5. A magnet is brought towards a coil (i) speedily (ii) slowly then the

induced e.m.f.//induced charge will be respectively

A. more in �rst case/more in �rst case

B. more in �rst case/equal in both case

C. less in �rst case/more in second case

https://dl.doubtnut.com/l/_DGbe5aLhG6km
https://dl.doubtnut.com/l/_1MK3FYrYX9B9


D. less in �rst case/equal in both case

Answer: B

Watch Video Solution

6. A coil of area  and 10 turns is in magnetic �eld directed

perpendicular to the plane and changing at a rate of . The

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

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

10cm2

108gauss/s

20Ω

5A

0.5A

0.05A

5 × 108A

https://dl.doubtnut.com/l/_1MK3FYrYX9B9
https://dl.doubtnut.com/l/_YgBSboyxXm57
https://dl.doubtnut.com/l/_IGrBMkK5Pdnr


7. The adjoining �gure shows two bulbs  and  resistor  and an

inductor and . When the switch  is turned o� 

A. The bulb  lights up earlier than  and �nally both the bulbs

shine equally bright

B.  lights up earlier and �nally both the bulbs acquire equal

brightness

C.  lights up earlier and �nally  shines brighter than 

D.  and  light up together with equal brightness all the time

Answer: C

Watch Video Solution

B1 B2 R

L S

B2 B1

B1

B2 B1 B2

B1 B2

https://dl.doubtnut.com/l/_IGrBMkK5Pdnr


8. 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 loop A

C. is repelled by loop A

D. rotates about its centre of mass with CM �xed

Answer: C

Watch Video Solution

9. A coil having  square loops each of side  is placed normal to a

magnetic �ux which increase at the rate of . The induced r.m.f.

in volts is

A. 

500 10cm

1.0
tesla

second

0.1

https://dl.doubtnut.com/l/_z0RoXuxdEQrM
https://dl.doubtnut.com/l/_ZcfVnoS6W3Hi


B. 

C. 1

D. 5

Answer: D

Watch Video Solution

0.5

10. A coil having an area  is placed in a magnetic �eld which changes

from  to  in an interval of  second. The average e.m.f.

induced in the coil will be

A. 4 V

B. 3 V

C. 1.5 V

D. 2 V

Answer: B

2m2

1Wb/m2 4Wb/m2 2

https://dl.doubtnut.com/l/_ZcfVnoS6W3Hi
https://dl.doubtnut.com/l/_IIIafMHt4m6b


Watch Video Solution

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

separation. The �rst 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

A. a.attract each other

B. b.repel each other

C. c.do not exert any force on each other

D. d.attract or repel each other depending on the sense of the current

Answer: D

Watch Video Solution

12. A small, conducting circular loop is placed inside a long solenoid

carrying a current. The plane of the loop contains the axis of the solenoid.

https://dl.doubtnut.com/l/_IIIafMHt4m6b
https://dl.doubtnut.com/l/_qmTPmjE2oeKe
https://dl.doubtnut.com/l/_ctdDdYRzUBVo


If the current in the solenoid is varied, the current induced in the loop is

A. clockwise

B. anti-clockwise

C. zero

D. clockwise or anti-clockwise depending on whether the resistance is

increased or decreased

Answer: c

Watch Video Solution

13. A metalic ring is attached with the wall of a room. When the north

pole of a magnet is brought near to it, the induced current in the ring will

https://dl.doubtnut.com/l/_ctdDdYRzUBVo
https://dl.doubtnut.com/l/_N2dw9goZr1nh


be 

A. anti-clockwise

B. clockwise

C. �rst anti-clockwise and then clockwise

D. �rst clock wise and then anti-clockwise

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_N2dw9goZr1nh


14. In the �gure magnetic energy stored in the coil is 

A. zero

B. in�nite

C. 25 J

D. None of the above

Answer: C

Watch Video Solution

15. An emf of  is applied in a circuit containing  inductance and 

 resistance. The ratio of the currents at time  and  is

15V 5H

10Ω t = ∞ t = 1s

https://dl.doubtnut.com/l/_uG2LBDbKnSI2
https://dl.doubtnut.com/l/_EOsXXubMWApi


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

e1 / 2

e1 / 2 − 1

e2

e2 − 1

1 − e− 1

e− 1

16. A circuit element is placed in a closed box. At time t=0, constant

current generator supplying a current of 1 amp, is connected across the

box. Potential di�erence across the box varies according to graph shown

https://dl.doubtnut.com/l/_EOsXXubMWApi
https://dl.doubtnut.com/l/_X1Gl8VRH8KQN


in �gure. The element in the box is: 

A. a resistance of 

B. a battery of emf 6 V

C. an inductance of 2 H

D. a capacitance of 0.5 F

Answer: D

Watch Video Solution

2Ω

https://dl.doubtnut.com/l/_X1Gl8VRH8KQN


17. Some magnetic �ux is changed from a coil resistance . As a result

an induced current developed in it. Which varies with time as shown

�gure, The magnitude of changes f in �ux through the coil (in webers) is

A. 2

B. 4

C. 6

D. None of these

Answer: A

10Ω

https://dl.doubtnut.com/l/_3H2jq8T0X05d


Watch Video Solution

18. The adjoining �gure shows two bulbs  and  resistor  and an

inductor and . When the switch  is turned o� 

A. a. Both  and  die out promptly

B. b.Both  and  die out with some delay

C. c.  dies out promptly but  with some delay

D. d .  dies out promptly but  with some delay

Answer: C

Watch Video Solution

B1 B2 R

L S

B1 B2

B1 B2

B2 B1

B1 B2

https://dl.doubtnut.com/l/_3H2jq8T0X05d
https://dl.doubtnut.com/l/_h6t8KQ64EwtB


19. A coil of  resistance has  turns and radius  us connected

to ammeter of resistance of . Coil is placed perpendicular to the

magnetic �eld. When coil is taken out of the �eld,  charge �ows

through it. The intensity of magnetic �eld will be

A. 6.55 T

B. 5.66 T

C. 2.55 T

D. 0.566 T

Answer: D

Watch Video Solution

40Ω 100 6mm

160ohms

32μC

20. A coil has an area of  and it has  turns. It is placed

perpendicular in a magnitude �eld of strength , it is

rotated through  in  sec. the average e.m.f. induced in the coil is

0.05m2 800

4 × 10− 5Wb/m2

90∘ 0.1

https://dl.doubtnut.com/l/_h6t8KQ64EwtB
https://dl.doubtnut.com/l/_krVF61Y3y3Lr
https://dl.doubtnut.com/l/_NcsxFKGsxY9r


A. 0.056 V

B. 0.046 V

C. 0.026 V

D. 0.016 V

Answer: D

Watch Video Solution

21. In a magnetic �eld of , area of a coil changes from  to 

 without changing the resistance which is . The amount of

charge that �ow during this period is

A. 

B. 

C. 

D. 

0.05T 101cm2

100cm2 2Ω

2.5 × 10− 6C

2 × 10− 6C

10− 6C

8 × 10− 6C

https://dl.doubtnut.com/l/_NcsxFKGsxY9r
https://dl.doubtnut.com/l/_hckrHcpW6nap


Answer: A

Watch Video Solution

22. the resistance and inductance of series circuit are  and 

respectively. At the instant of closing the switch, the current is increasing

at the rate . The supply voltage is

A. 20 V

B. 80 V

C. 120 V

D. 100 V

Answer: B

Watch Video Solution

5Ω 20H

4A − s

https://dl.doubtnut.com/l/_hckrHcpW6nap
https://dl.doubtnut.com/l/_u3whQ1IXDGpV


23. The number of turns in the coil of an ac genrator is  and the area

of the coil is . The coil is rotate at the rate of  in a

magnetic �eld of . The peak value of the emf generated is

nearly

A. 786 kV

B. 440 kV

C. 220 kV

D. 157 kV

Answer: D

Watch Video Solution

5000

0.25m2 100cycles /sec

0.2W /m2

24. A wheel with ten metallic spokes each  long is rotated with a

speed of  in a plane normal to the earth's magnetic �eld at

the place. If the magnitude of the �eld is  gauss, the induced e.m.f.

between the axle and the rim of the wheel is equal to

0.50m

120rev/ min

0.4

https://dl.doubtnut.com/l/_NsYaigeAdOPP
https://dl.doubtnut.com/l/_pjCBtRyIle92


A. a.

B. b.

C. c.

D. d.

Answer: D

Watch Video Solution

1.256 × 10− 3V

6.28 × 10− 4V

1.256 × 10− 4V

6.28 × 10− 5V

25. A charge particle moves along the line AB, which lies in the same plane

of a circular loop of conduting wire as shown in the �g . Then : 

https://dl.doubtnut.com/l/_pjCBtRyIle92
https://dl.doubtnut.com/l/_hrSgGQ4Amj4T


A. No current will be induced

B. The current will be clockwise

C. The current will be anti-clockwise

D. The current will change direction as the electron passes through

Answer: D

Watch Video Solution

26. An electric potential di�erence will be induced between the ends of

the conductor shown in the diagram when it moves in the direction 

A. P

B. Q

C. L

D. M

https://dl.doubtnut.com/l/_hrSgGQ4Amj4T
https://dl.doubtnut.com/l/_agLPC9UUzFMW


Answer: D

Watch Video Solution

27. A long horizontal metallic rod with length along the east-west

direction is falling under gravity. The potential di�erence between its two

ends will

A. be zero

B. be constant

C. increase with time

D. decrease with time

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_agLPC9UUzFMW
https://dl.doubtnut.com/l/_QhkTwvfl1Zec


28. Pure inductance of  is connected as shown below. The equivalent

inductance of the circuit is 

A. 1 H

B. 2 H

C. 3 H

D. 9 H

Answer: A

Watch Video Solution

3.0H

29. Two inductances connected in parallel are equivalent to a single

inductance of  and when connected in series are equivalent to a1.5H

https://dl.doubtnut.com/l/_igYUr4wM2eyO
https://dl.doubtnut.com/l/_JtRCRnB5I7HB


single inductance of 8 H. The di�erence in their inductance is

A. 3 H

B. 7.5 H

C. 2 H

D. 4 H

Answer: D

Watch Video Solution

30. An inductance  and a resistance  are �rst connected to a battery.

After some time the battery is disconnected but  and  remain

connected in a closed circuit. Then the current reduces to  of its

initial value in

A. RL second

B. second

C. second

L R

L R

37 %

R

L

L

R

https://dl.doubtnut.com/l/_JtRCRnB5I7HB
https://dl.doubtnut.com/l/_PpSHdaI0YBTO


D. second

Answer: C

Watch Video Solution

1

LR

31. The time constant of an inductance coil is . When a 

resistance is joined in series, the same constant becomes .

The inductance and resistance of the coil are

A. 30mH,

B. 30mH,

C. 60mH,

D. 60mH,

Answer: C

Watch Video Solution

2 × 10− 3s 90Ω

0.5 × 10− 3s

30Ω

60Ω

30Ω

60Ω

https://dl.doubtnut.com/l/_PpSHdaI0YBTO
https://dl.doubtnut.com/l/_uvMqMKISHYvU
https://dl.doubtnut.com/l/_mXSNnBz0tbTq


32. In the circuit shown , what is the energy stored in the coil at steady

state? 

A. 21.3 J

B. 42.6 J

C. zero

D. 213 J

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_mXSNnBz0tbTq
https://dl.doubtnut.com/l/_cx4g58IHdmZm


33. In the following �gure, what is the �nal value of current in the 

resistance when the plug of key K is inserted? 

A. 

B. 

C. 

D. Zero

Answer: D

Watch Video Solution

10Ω

(3/10)A

(3/20)A

(3/11)A

https://dl.doubtnut.com/l/_cx4g58IHdmZm
https://dl.doubtnut.com/l/_t0DwDzA0Ubbu


34. A square loop of side L, resistance R placed in a uniform magnetic �eld

B acting normally to the plane of the loop. If we attempt to pull it out of

the �eld with a constant velocity v, then the power needed is

A. BRlv

B. 

C. 

D. 

Answer: B

Watch Video Solution

B2l2v2

R

Bl2v2

R

Bvl

R

35. A square of side L meters lies in the x-y plane in a region, where the

magnetic �eld is give by T, where  is constant.

The magnitude of �ux passing through the square is

A. 

B. 

B = B0(2 î + 3ĵ + 4k̂) B0

2B0L
2Wb

3B0L
2Wb

https://dl.doubtnut.com/l/_t0DwDzA0Ubbu
https://dl.doubtnut.com/l/_zspWqHAE46E1


C. 

D. 

Answer: C

Watch Video Solution

4B0L
2Wb

√29B0L
2Wb

36. A conducting looop of area  is placed in a magnetic �eld which

varies sinusoidally with time as  . The normal to the coil

makes an angle of  with the �eld. The emf induced at 

A. 

B. zero

C. 

D. 

Answer: A

Watch Video Solution

5.0cm2

B = 0.2 sin 300t

60∘ t = (π/900)s

7.5 × 10− 3V

15 × 10− 3V

20 × 10− 3V

https://dl.doubtnut.com/l/_zspWqHAE46E1
https://dl.doubtnut.com/l/_o1WXB1oLcx1T


37. An in�nitely long cylinder is kept parallel to an uniform magnetic �eld

B directed along positive z-axis. The direction of induced current as seen

from the z-axis will be

A. clockwise of the positive Z-axis

B. anti positive Z-axis clockwise of the positive z-axis

C. zero

D. along the magnetic �eld

Answer: C

Watch Video Solution

38. A rectangular coil is placed in a region having a uniform magnetic �eld

 perpendicular to the plane of the coil. An emf will not be induced ionB

https://dl.doubtnut.com/l/_o1WXB1oLcx1T
https://dl.doubtnut.com/l/_acx2N8Hmjpls
https://dl.doubtnut.com/l/_tOvWaXjI7n0E


the coil if the 

A. magnetic �eld is increased uniformly

B. magnetic �eld is switched o�

C. coil is rotated about an axis XX'

D. coil is rotated about an axis perpendicular to the plane of the coil

and passing through its centre O

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_tOvWaXjI7n0E


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

magnetic �eld, it is observed that a charge of  �ows into the

coil. If the resistance of the coil is , the magnetic �ux density in

 is

A. 0.5

B. 1

C. 1.5

D. 2

Answer: B

Watch Video Solution

40 4.0cm2

2.0 × 10− 4C

80Ω

Wb/m2

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

. The self-inductance of a  similar coil of  turns will be

A. 74 mH

600

108mH 2nd 500

https://dl.doubtnut.com/l/_stGGnVq2Ogzy
https://dl.doubtnut.com/l/_kBBZgXZNAtMH


B. 75 mH

C. 76 mH

D. 77 mH

Answer: B

Watch Video Solution

41. The current carrying wire and the rod AB are in the same plane. The

rod moves parallel to the wire with a velocity v . Which one of the

following statements is true about induced emf in the rod 

https://dl.doubtnut.com/l/_kBBZgXZNAtMH
https://dl.doubtnut.com/l/_IgGr3ygeAbhx


A. End A will be at lower potential with respect to B

B. A and B will be at the same potential

C. There will be be no induced emf in the rod

D. Potential at A will be higher than that at B

Answer: D

Watch Video Solution

42. Two circular coils can be arranged in any of the three situation shown

in the �gure. Their mutual inductance will be 

,

https://dl.doubtnut.com/l/_IgGr3ygeAbhx
https://dl.doubtnut.com/l/_W9eFfSD0ZkYA


,

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/_W9eFfSD0ZkYA


Answer: A

Watch Video Solution

43. A coil of inductance  and resistance  is connected to a

source of voltage . The current reaches half of its steady state value in

A. 0.15 s

B. 0.3 s

C. 0.05 s

D. 0.1 s

Answer: D

Watch Video Solution

300mh 2Ω

2V

44. An inductor of 2 H and a resistance of  are connects in series with

a battery of 5 V. The initial rate of change of current is

10Ω

https://dl.doubtnut.com/l/_W9eFfSD0ZkYA
https://dl.doubtnut.com/l/_UToxxtgp5uqt
https://dl.doubtnut.com/l/_xzAjOlQyOgks


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

0.5As− 1

2.0As− 1

2.5As− 1

0.25As− 1

45. In the circuit shown in the �gure, what is the value of  just after

pressing the key K? 

I1

https://dl.doubtnut.com/l/_xzAjOlQyOgks
https://dl.doubtnut.com/l/_vBY95FI92Jko


A. 5/7 A

B. 5/11 A

C. 

D. None of these

Answer: A

Watch Video Solution

1A

46. In the circuit shown in Fig. currrent through the battery at  and 

 is  

t = 0

t = ∞

https://dl.doubtnut.com/l/_vBY95FI92Jko
https://dl.doubtnut.com/l/_a5SVcjSWmHA9


A. 1.5 A, 1.5 A

B. 0, 0

C. 1, 1.5 A

D. 1.5 A, 0

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_a5SVcjSWmHA9


47. A time varying voltage V= 2t (Volt) is applied across and ideal inductor

of inductance L =2H as shown in Fig. Then (assume current to be zero at t

=0) 

A. current versus time graph is a parabola

B. energy stored in magnetic �eld at t = 2 s is 4 J

C. potential energy at time t = 1 s in magnetic �eld is increasing at a

rate of 

D. energy stored in magnetic �eld is zero all the time.

Answer: A::B::C

Watch Video Solution

1Js− 1

https://dl.doubtnut.com/l/_yzys5lG74fpp


48. The network shown in the �gure is part of a complete circuit. If at a

certain instant, the current  is  and is decreasing at a rate 

then  is  

A. 5 V

B. 10 V

C. 15 V

D. 20 V

Answer: C

Watch Video Solution

I 5A 103A/s

VB − VA

https://dl.doubtnut.com/l/_xIywrmlTgSRS
https://dl.doubtnut.com/l/_9CCWBtUUkiby


49. Switch  of the circuit shows in Fig is closed at . If  denotes the

induced emf in  and  is the current �owing through the circuit at time 

, which of the following graphs is//are correct? 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

S t = 0 e

L I

t

https://dl.doubtnut.com/l/_9CCWBtUUkiby


50. Coe�cient of coupling between two coils of self-inductances  and 

 is unity. It means

A.  �ux of  is linked with 

B.  �ux of  is linked with 

C.  time of �ux of  is linked with 

D. None of the above

Answer: B

Watch Video Solution

L1

L2

50 % L1 L2

100 % L1 L2

√L1 L1 L2

51. A square loop  of edge a moves to the right with a velocity 

parallel to  . There is a uniform magnetic �eld of magnitude  ,

direction into the paper, in the region between  and  only. I, II and

III are three ppositions of the loop. 

(i) The emf induced in the loop has magnitude  a  in all three position 

(II) induced emf is zero in second position 

ABCD v

AB B

PQ RS

B v

https://dl.doubtnut.com/l/_cXRxCz2NQI1T
https://dl.doubtnut.com/l/_TZ0MgnOZquF2


(iii) Induced emf is anticlockwise in position II 

(iv) The induced emf is clockwise in position III 

A. (i), (iii)

B. (ii), (iii), (iv)

C. (i), (ii)

D. (iii),(iv)

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_TZ0MgnOZquF2


52. A rectangular, a square , a circular and an elliptical loop, all in the

 plane, are moving out of a uniform magnetic �eld with a

constant velocity  . The magnetic �eld is directed along the

negative -axis direction. The induced emf, during the passage of these

loops , out of the �eld 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

53. A magnet N-S is suspended from a spring and while at oscillates, the

magnet moves in and out of the coil C. The coil is connected to a

galvanometer G. 

https://dl.doubtnut.com/l/_WQ0eAokoX3GF
https://dl.doubtnut.com/l/_MXaCIsrlpNBZ


  

Then, as the magnet oscillates,

A. G shows de�ection to the left and right with constant amplitude

B. G shows de�ection on one side

C. G shows no de�ection

D. G shows de�ection to the left and right but the amplitude steadily

decreases

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


Answer: D

Watch Video Solution

54. A coil is suspended in a uniform magnetic �eld, 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 di�cult 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. shielding of magnetic lines of force as aluminium is a paramagnetic

material

D. electromagnetic induction in the aluminium plate give rise to

electromagnetic damping

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_MXaCIsrlpNBZ
https://dl.doubtnut.com/l/_z7MgR83LSTIf


55. The conducting circular loops of radii  are placed in the

same plane with their centres coinciding. If , the mutual

inductance M between them will be directly proportional to

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

R1 and R2

R1 > > R2

R1 /R2

R2 /R1

R2
1 /R2

R2
2 /R1

56. A short-circuited coil is placed in a time-varying magnetic �eld.

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/_z7MgR83LSTIf
https://dl.doubtnut.com/l/_z80dDgxccUOC
https://dl.doubtnut.com/l/_8HWPkKCRuO2W


A. halved

B. the same

C. doubled

D. quadrupled

Answer: B

Watch Video Solution

57. The variation of induced emf (  ) with time (t) in a coil if a short bar

magnet is moved along its axis with a constant velocity is best

represented as 

A. 

ε

https://dl.doubtnut.com/l/_8HWPkKCRuO2W
https://dl.doubtnut.com/l/_KmVjoZya4FoM


B. 

C. 

D. 

Answer: B

Watch Video Solution

58. The current i in an inductionn coil varies with time  according to the

graph shown in the �gure. Which of the following grahs shows athe

t

https://dl.doubtnut.com/l/_KmVjoZya4FoM
https://dl.doubtnut.com/l/_1PwAIsStJdqR


induced emf  in the coil with time? 

A. 

B. 

C. 

D. 

Answer: B

(ε)

https://dl.doubtnut.com/l/_1PwAIsStJdqR


Watch Video Solution

59. When a battery is connected across a series combination of self

inductance L and resistance R , the variation in the current i with time t is

best represented by

A. 

B. 

C. 

D. 

https://dl.doubtnut.com/l/_1PwAIsStJdqR
https://dl.doubtnut.com/l/_ORqdKACpyMqV


Answer: B

Watch Video Solution

60. In the circuit shown in the �gure, the jockey J is being pulled towards

right, so that the resistance in the circuit is increasing. It’s a value at

some instant is . The current in the circuit at this instant will be 

A. 

B. less than 4 A

C. more than 4A

5Ω

4A

https://dl.doubtnut.com/l/_ORqdKACpyMqV
https://dl.doubtnut.com/l/_STeUO1sAcQ6z


D. may be less than or more than 4 A depending on the value of L

Answer: C

Watch Video Solution

61. The value of time constant for the given circuit is 

A. 

B. 

C. 

D. None of these

L

R1 + r + R2

L

(R1 + r)

L(R1 + R2 + r)

(R1 + r)R2

https://dl.doubtnut.com/l/_STeUO1sAcQ6z
https://dl.doubtnut.com/l/_V5V14hWJSbfe


Answer: C

Watch Video Solution

62. A in�nitely long conductor AB lies along the axis of a circular loop of

radius R. If the current in the conductor AB varies at the rate of x

ampere/second, then the induced emf in the loop is 

A. 

B. 

C. 

D. Zero

Answer: D

μ0xR

2

μ0xR

4

μ0πxR

2

https://dl.doubtnut.com/l/_V5V14hWJSbfe
https://dl.doubtnut.com/l/_Shaah2cTG7TU


Watch Video Solution

63. A physicist works in a laboratory where the magnetic �eld is . She

wears a necklace enclosing area  in such a way that the plane of

the necklace is normal to the �eld and is having a resistance .

Because of power failure, the �eld decays to  in time  seconds.  

The what is the total heat produced in her necklace?

A. 10 J

B. 20 J

C. 30 J

D. 40 J

Answer: A

Watch Video Solution

2T

0.01m2

R = 0.01Ω

1T 10− 3

(T = tesla)

https://dl.doubtnut.com/l/_Shaah2cTG7TU
https://dl.doubtnut.com/l/_8ELQ8PRLYrRl


64. A wheel with ten metallic spokes each  long is rotated with a

speed of  in a plane normal to the earth's magnetic �eld at

the place. If the magnitude of the �eld is  gauss, the induced e.m.f.

between the axle and the rim of the wheel is equal to

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

0.50m

120rev/ min

0.4

1.256 × 10− 3V

6.28 × 10− 4V

1.256 × 10− 4V

6.28 × 10− 5V

65. An aeroplane in which the distance between the tips of wings is 

is �ying horizontal with a speed of  over a place where the

verticle components of earth magnetic �eld is . The

potential di�erent between the tips of wings would be

50m

360km/hr

2.0 × 10− 4webr/m2

https://dl.doubtnut.com/l/_yuJhDa33T1B3
https://dl.doubtnut.com/l/_1JWr3N7LcbFm


A. 0.1 V

B. 0.01 V

C. 0.2 V

D. 1.0 V

Answer: D

Watch Video Solution

66. A conducting square loop of side l and resistance R moves in its plane

with a uniform velocity v perpendicular ot one of its sides. A uniform and

constant magnetic �eld B exists along the perpendicualr ot the plane of

the loop as shown in . The current induced in the loop is 

(##HCV_VOL2_C38_E01_025_Q01##)

A. clockwise

B.  anti-clockwise

C.  anti-clockwise

Blv

R

Blv

R

2Blv

R

https://dl.doubtnut.com/l/_1JWr3N7LcbFm
https://dl.doubtnut.com/l/_DC7LC80E0dRz


D. zero

Answer: A

Watch Video Solution

67. Two rails of a railway track, insulated from each other and the ground,

are connected to a millivoltmetre. What is the reading of the

millivoltmetre when a train travels at a speed of 20  along the

track? Given that the vertical component of earth's magnetic �eld is

 and the rails are separated by 1 m

A. 4 mV

B. 0.4 mV

C. 80 mV

D. 10 mV

Answer: B

Watch Video Solution

ms− 1

0.2 × 10− 4Wbm − 2

https://dl.doubtnut.com/l/_DC7LC80E0dRz
https://dl.doubtnut.com/l/_WZFIJbxJkWsK


68. A Pair of coils of turns  and  are kept close together. Current

passing through the �rst is reduced at r, and emf 3 mV is developed

across the other coil. If the second coil carries current which is then

reduced at the rate 2 r, the emf produced across the �rst coil will be

A. 

B. 

C. 6 mV

D. 3/2 mV

Answer: C

Watch Video Solution

n1 n2

mV
6n1

n2

mV
6n2

n1

69. 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) F (0, 0, L)

https://dl.doubtnut.com/l/_WZFIJbxJkWsK
https://dl.doubtnut.com/l/_FIV8nnyCvnnd
https://dl.doubtnut.com/l/_ovD1QXCZmwI6


Where  is in meter. A magnetic �eld  is present in the

region. The �ux passing through the loop  (in that order) is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

L B = B0( î + k̂)T

ABCDEFA

B0L
2Wb

2B0L
2Wb

√2B0L
2Wb

4B0L
2Wb

70. One conducting U tube can slide inside another as shown in �gure,

maintaining electrical contacts between the tubes. The magnetic �eld B is

perpendicular to the plane of the �gure. If each tube maoves towards the

other at a constant speed v. Then the emf induced in the circuit in terms

https://dl.doubtnut.com/l/_ovD1QXCZmwI6
https://dl.doubtnut.com/l/_o9XrxMrwwCh0


of B, l and v where l is the width of each tube will be 

A. zero

B. 2 Blv

C. Blv

D. 

Answer: B

Watch Video Solution

−Blv

https://dl.doubtnut.com/l/_o9XrxMrwwCh0


71. In a closed loop, which has some inductance but negligible resistance,

uniform but time varying magentic �eld is applied directed into the plane

of the loop. Variation of �eld with time is shown in Fig. Initially current in

loop was zero. Then . 

A. emf induced in the loop is zero at t = 2 s

B. current in the loop will be maximum at r = 2 s

C. direction of emf in the loop will change at t = 2 s

D. None of the above

https://dl.doubtnut.com/l/_pkBgeBxtJr1H


Answer: A::C

Watch Video Solution

72. A magnetic �eld given by B(t)  tesla is directed

perpendicular to the plane of a circular coil containing 25 turns of radius

1.8 cm and whose total resistance is . The power dissipation at 3 s is

approximately

A. 

B. 

C. zero

D. 

Answer: D

Watch Video Solution

= 0.2t − 0.05t2

1.5Ω

1.37μW

7μW

4μW

https://dl.doubtnut.com/l/_pkBgeBxtJr1H
https://dl.doubtnut.com/l/_qJov1BhJpbMK


73. A small magnet  is allowed to fall through a �xed horizontal

conducting ring . Let  be the acceleration due to gravity. The

acceleration of  will be

A.  g when it is above R and moving towards R

B.  g when it is above R and moving towards R

C.  g when it is below R and moving away from R

D.  g when it is below R and moving away from R

Answer: A::C

Watch Video Solution

M

R g

M

<

>

<

>

74. A rectangular loop with a sliding connector of length  is situated

in uniform magnetic �eld perpendicular to plane of loop. The magnetic

induction is  tesla and resistance of connector  is . The sides

 and  have resistances  and  respectively. Find the

10cm

0.1 (R) 1ohm

AB CD 2ohm 3ohm

https://dl.doubtnut.com/l/_4DWJUu6Y8VA8
https://dl.doubtnut.com/l/_J9TVTHNQ9AdR


current in the connector during its motion with constant velocity one 

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

A
1

242

A
1

220

A
1

55

A
1

440

75. When the current in the portion of the circuit shown in the �gure is

2A and increasing at the rae of 1A/s, the measured potential di�erence

https://dl.doubtnut.com/l/_J9TVTHNQ9AdR
https://dl.doubtnut.com/l/_9hg9qGqN0ZXb


. However when the current is 2A and decreasing at the rate of

1A/s, the measured potential di�erence . The values of R and L

are 

A.  and 2 H respectively

Vab = 8V

Vab = 4V

3Ω

https://dl.doubtnut.com/l/_9hg9qGqN0ZXb


B.  and 3 H respectively

C.  and 1 H respectively

D.  and 1 H respectively

Answer: A

Watch Video Solution

3Ω

2Ω

3Ω

76. Two di�erent coils have self-inductance . The

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

second coil is also increased at the same rate. At a certain instant of time,

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

induced voltage and the energy stored in the �rst coil are 

respectively. Corrseponding values for the second coil at the same instant

are  respectively. Then,

A. 

B. 

L1 = 8mH, L2 = 2mH

i1, V1 and W1

i2, V2 and W2

=
i1

i2

1

4

= 4
i1

i2

https://dl.doubtnut.com/l/_9hg9qGqN0ZXb
https://dl.doubtnut.com/l/_8AJlMYuLnUr8


C. 

D. 

Answer: B

Watch Video Solution

=
W1

W2

1

4

=
V2

V1

1

4

77. The current i in an induction coil varies with time t according to the

graph shown in the �gure-5.250. Which of the following graphs shows the

induced EMF in the coil with time ? 

https://dl.doubtnut.com/l/_8AJlMYuLnUr8
https://dl.doubtnut.com/l/_3a4WVy8D6hPo


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_3a4WVy8D6hPo


78. A coil of inductance  and resistance =  is connected to

a battery of emf = 5V. 

A resistance of  is connected parallel to the coil. Now, at the same

instant the connection of the battery is switched o�. Then, the amount of

heat generated in the coil after switching o� the battery is

A. 1.25 mJ

B. 2.5 mJ

C. 0.65 mJ

D. 0.12 mJ

Answer: D

Watch Video Solution

L = 50μH 0.5Ω

10Ω

79. In the circuit shows in Fig, the coil has inductance and resistance.

When  is joined to , the time constant is  during the growth of

current. When the steady state is reached, heat is produced in the coil at

X Y τ

https://dl.doubtnut.com/l/_v1us6sgwkF6D
https://dl.doubtnut.com/l/_JX85phBMHl2d


a rate .  is now joined to . After joining  and :  

A. the total heat produced in the coil is 

B. the total heat produced in the coil is 

C. the total heat produced in the coil is 

D. the data given is not su�cient to reach a conclusion

Answer: B

Watch Video Solution

P X Z X Z

Pτ

Pτ
1

2

2Pτ

https://dl.doubtnut.com/l/_JX85phBMHl2d


80. A cylindrecal bar magnet is rotated about its axis as shown in �gure. A

wire is connected from the axis and is made to touch the cylindrcal

surface through a contact. Then 

A. a direct current �ows in the ammeter A

B. no current �ows in the ammeter A

https://dl.doubtnut.com/l/_bjWgueqdzf2b


C. an alternating sinusoidal current �ows through ammeter A with a

time period 

D. a time varying non-sinusoidal current �ows through the ammeter A

Answer: B

Watch Video Solution

T =
2π

ω

81. There are two coils  and  as shown in Figure. A current starts

�owing in  as shown, when  is moved towards  and stops when 

stops moving. The current in  is counterclockwise.  is kept stationary

when  moves. We can infer that 

A B

B A B A

A B

A

https://dl.doubtnut.com/l/_bjWgueqdzf2b
https://dl.doubtnut.com/l/_FdTIJ8Aqsyrx


A. there is a constant current in clockwise direction in A

B. there is a varying current in A

C. there is no current in A

D. there is a cinstant current in the counter-clockwise direction in A

Answer: D

Watch Video Solution

82. Same as problem  except the coil  is made to rotate about a vertical

axis in the plane of the coil (Figure). No currents �ows in  if  is at rest.

The current in coil , when the current in  (at ) is

4 A

B A

A B t = 0

https://dl.doubtnut.com/l/_FdTIJ8Aqsyrx
https://dl.doubtnut.com/l/_rYcbYUwHb8Qd


counterclockwise and the coil  is as shown at this instant, , is  

A. constant current clockwise

B. varying current clockwise

C. varying current counter-clockwise

D. constant current counter-clockwise

Answer: A

Watch Video Solution

A t = 0

https://dl.doubtnut.com/l/_rYcbYUwHb8Qd


83. A rectangular loop of sides 10 cm and 5 cm with a cut is stationary

between the pole pieces of an electromagnet. 

The magnetic �eld of the magnet is normal to the loop. The current

feeding the electromagnet is reduced, so that the �eld decreased from its

initial value of 0.2 T at the rate of . If the cut is joined and the loop

has a resistance of , then the power dissipated by the loop as heat is

A. 5 nW

B. 4 nW

C. 3 nW

D. 2 nW

Answer: A

Watch Video Solution

0.02Ω

2.0Ω

84. The �gure shows certain wire segments joined together to form a

coplaner loop. The loop is placed in a perpendicular magnetic �eld in the

https://dl.doubtnut.com/l/_QxZkO5wQvlO6
https://dl.doubtnut.com/l/_RadEi7lrCoF5


direction going into the plane of the �gure. The magnitude of the �eld

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

I1 I2

I1 I2

https://dl.doubtnut.com/l/_RadEi7lrCoF5
https://dl.doubtnut.com/l/_7Av07IqpoulL


85. A unifrom magnetic �eld B exists in a cylindrical region of radius 10 cm

as shown in. A uniform wire of length 80 cm and resistance 4.0 Omega is

bent into a square frame and is placed with one side along a diameter of

the cylindrical region. If the magnetic �eld increases at a constant rate of

0.010 T/s, �nd the current induced in the frame. 

(##HCV_VOL2_C38_E01_053_Q01##)

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

3.9 × 10− 5A

4.0 × 105A

4.1 × 10− 5A

3.9 × 10− 4A

86. shows a circular wheel of radius 10.0 cm whose upper half, shown dark

in the �gure, is made of iron and the lower half of wood. The two

https://dl.doubtnut.com/l/_7Av07IqpoulL
https://dl.doubtnut.com/l/_MnmR0Ucikntc


junctions are joined by an iron rod. A uniform magnetic �eld B of

magnitude  exists in the space above the central line as

suggested by the �gure. The wheel is set into pure rolling on the

horizontal surface. The wheel is set into pure rolling on the horizontal

surface. If it takes 2.00 seconds for the iron part to come down and the

wooden part to go up, �nd the average emf induced during this period. 

1.57 × 10 − 6 V 

1.5 × 10 5 V 

15.7 × 10 − 6 V 

1.55 × 10 − 6 V

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

2.00X10− 4T

1.57 × 10− 6V

1.5 × 105V

15.7 × 10− 6V

1.55 × 10− 6V

https://dl.doubtnut.com/l/_MnmR0Ucikntc
https://dl.doubtnut.com/l/_lMQMBtUlKdXy


87. A wire of length 10cm translates in a direction making an angle of 

with its length. The plane of motion is perpendicular ot a uniform

magnetic �eld of 1.0 T that exists in the space. Find the emf induced

between the ends of the rod if the speed of translation of .

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

60∘

20cms− 1

1.7 × 10− 3V

17 × 10− 3V

0.17 × 10− 3V

1.7 × 10− 4V

88. The loop shown moves with a velocity  in a uniform magnetic �eld of

magnitude , directed into the paper. The potential di�erene between

point  and  is e. Then  

v

B

P Q

https://dl.doubtnut.com/l/_lMQMBtUlKdXy
https://dl.doubtnut.com/l/_pJYe5tu52d4f


  

A e=12BLv 

B e=BLv 

C P is positive with respect to Q 

D Q is positive with respect to P

A. (ii), (iii)

B. (i), (iv)

C. (i), (iii)

D. (ii), (iv)

Answer: C

W h Vid S l i

https://dl.doubtnut.com/l/_pJYe5tu52d4f


Watch Video Solution

89. shows a conducting loop being pulled out of a magnetic �eld with a

speed v. Which of lthe four plots shown in may represent the power

delivered by the pulling agent as a function of the speed v ? 

a 

b 

c 

d

A. a

B. b

C. c

D. d

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_pJYe5tu52d4f
https://dl.doubtnut.com/l/_BPBmEM0nvAEj
https://dl.doubtnut.com/l/_fRKrnn6y0C08


90. A square loop of wire with side length 10 cm is placed at angle of 

with a magnetic �eld that changes uniformly from 0.1 T to zero in 0.7s.

The induced current in the loop (its resistance is ) is

A. 1.0 mA

B. 2.5 mA

C. 3.5 mA

D. 4.0 mA

Answer: A

Watch Video Solution

45∘

1Ω

91. The diagram below shows two coils A and B placed parallel to each

other at a very small distance. Coil A is connected to an AC supply. G is a

https://dl.doubtnut.com/l/_fRKrnn6y0C08
https://dl.doubtnut.com/l/_ZS4m8QVxK7KG


very sensitive galvanometer. When the key is closed 

A. constant de�ection will be observed in the galvanometer for 50 Hz

supply

B. visible small variations willl be observed in the galvanometer for 50

Hz input

C. oscillations in the galvanometer may be observed when the input

AC voltage has a frequency of 1 to 2 Hz

D. No variation will be observed in the galvanometer even when the

input AC voltage is 1 or 2 Hz

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_ZS4m8QVxK7KG


92. A magnet is dropped down an in�nitely long vertical copper tube

A. the magnet moves with continuously increasing velocity and

ultimately acquires a constant terminal velocity

B. the magnet moves with continuously decreasing velocity and

ultimately comes to rest

C. the magnet moves with continuously increasing velocity but

constant acceleration

D. the magnet moves with continuously increasing velocity and

acceleration

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_ZS4m8QVxK7KG
https://dl.doubtnut.com/l/_XSaB3LQZh4aw


93. An aluminium ring  faces an electromagnet . The current 

through  can be altered 

A. whether I increases or decreases, B will not experience any force

B. if I decreases, A will repel B

C. if I increases, A will attract B

D. if I increases, A will repel B

Answer: D

Watch Video Solution

B A I

A

94. A conducting square frame of side  and a long straight wire

carrying current  are located in the same plane as shown in the �gure.

' a'

I

https://dl.doubtnut.com/l/_ktXRhcDrHTjy
https://dl.doubtnut.com/l/_EOPGnOAYBXtF


The frame moves to the right with a constant velocity . The emf

induced in the frame will be proportional to 

A. 

B. 

C. 

D. 

Answer: C

' V '

1

(2x − a)
2

1

(2x + a)
2

1

(2x − a)(2x + a)

1/x2

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


Watch Video Solution

95. A rectangular loop has a sliding connector PQ of length l and

resistance  and it is moving with a speed v as shown. The set-up is

placed in a uniform magnetic �eld going into the plane of the paper. The

three currents  and I are  

A. 

B. 

C. 

D. 

R(Ω)

I1, I2

I1 = I2 = , I =
Blv

6R

Blv

3R

I1 = − I2 = , I =
Blv

R

2Blv

R

I1 = I2 = , I =
Blv

3R

2Blv

3R

I1 = I2 = I =
Blv

R

https://dl.doubtnut.com/l/_EOPGnOAYBXtF
https://dl.doubtnut.com/l/_yxp1y2thL9sx


Answer: C

Watch Video Solution

96. Two concentric coils each of radius equal to  are placed at right

angles to each other  are the currents �owing in

each coil respectively. The magnetic induction in  at the centre

of the coils will be 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

2πcm

3ampere and 4ampere

weber/m2

(μ0 = 4π × 10− 7Wb/A. m)

12 × 10− 5

10− 5

5 × 10− 5

7 × 10− 5

https://dl.doubtnut.com/l/_yxp1y2thL9sx
https://dl.doubtnut.com/l/_VYdGYhf7ta9I
https://dl.doubtnut.com/l/_eKfE92sinf8S


97. An inductor (L = 100 mH), a resistor  and a battery (E = 100

V) are initially connected in series as shown in the �gure. After a long

time the battery is disconnected after short circuiting the points A and B.

The current in the circuit 1 ms after the short circuit is 

A. eA

B. 0.1A

C. 1A

D. 1/eA

Answer: D

Watch Video Solution

(R = 100Ω)

https://dl.doubtnut.com/l/_eKfE92sinf8S


98. Three solenoid coils of same dimension, same number of turns and

same number of layers of windings are taken. Coil 1 with inductance 

was would using a wire of resistance , coil 2 with inductance 

was wound using the similar wire but the direction of winding was

reversed in each layer, coil 3 with inductance  was wound using a

superconducting wire. The self-inductance of the coils  and  are

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

L1

11Ω/m L2

L3

L1, L2 L3

L1 = L2 = L3

L1 = L2, L3 = 0

l1 = l3, l2 = 0

L1 > L2 > L3

https://dl.doubtnut.com/l/_eKfE92sinf8S
https://dl.doubtnut.com/l/_BA9U8WyaQ8Fs


99. The loop  is moving with velocity  towards right. The

magnetic �eld is . The loop is connected to a resistance of . If steady

current of  �ows in the loop then value of  if loop has a resistance

of , is : (Given )  

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

ABCD ' v'

4T 8Ω

2A ' v'

4Ω AB = 30cm, AD = 30cm

ms−150

3

20ms−1

10ms−1

ms−1100

3

https://dl.doubtnut.com/l/_lFYW7YW9lW1b
https://dl.doubtnut.com/l/_Z94Ewtc999c8


100. A uniform but time varying magnetic �eld is present in a circular

region of radius R. The magnetic �eld is perpendicular and into the plane

of the loop and the magnitude of �eld is increasing at a constant rate .

There is a straight conducting rod of length 2R placed as shown in �gure. 

  

The magnitude of induced emf across the rod is

A. 

B. 

C. 

D. 

α

πR2α

πR2α

2

R2α

√2

Πr2α

4

https://dl.doubtnut.com/l/_Z94Ewtc999c8


Answer: D

Watch Video Solution

101. A conducting rod  of length  is moving with a uniform

speed  in a uniform magnetic �eld  directed into

the plane of the paper. 

A capacitor of capacity  is connected as shown in , then 

A. 

B. 

PQ L = 1.0m

v = 2.0ms− 1 B = 4.0T

C = 10μF

qA = + 80μC and qB = − 80μC

qA = − 80μC and qB = + 80μC

https://dl.doubtnut.com/l/_Z94Ewtc999c8
https://dl.doubtnut.com/l/_6bf2lzR3cDFV


C. 

D. charge stored in the capacitor increases exponentially with time

Answer: A

Watch Video Solution

qA = 0 = qB

102. A conducting rod  of length  is rotated about point  in a

uniform magnetic �eld  directed into the plane of the paper.

. Find .  

AC 4l O

→
B

AO = l and OC = 3l VA − VC

https://dl.doubtnut.com/l/_6bf2lzR3cDFV
https://dl.doubtnut.com/l/_7NqWLDOZNr8J


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

VA − VO =
Bωl2

2

VO − VC = Bωl2
7
2

VA − VC = 4Bωl2

VC − VO = Bωl2
9

2

103. The current in an  circuit builds upto  of its steady state

value in . Then the time constant of this circuit is

A. 

B. 

C. 

D. 

Answer: B

L − R 3/4th

4 sec

s
1

ln 2

s
2

ln 2

s
3

ln 2

s
4

ln 2

https://dl.doubtnut.com/l/_7NqWLDOZNr8J
https://dl.doubtnut.com/l/_JcWD13qI2mmI


Watch Video Solution

104. A rectangular coil ABCD which is rotated at a constant angular

veolcity about an horizontal as shown in the �gure. The axis of rotation of

the coil as well as the magnetic �eld B are horizontal. Maximum current

will �ow in the circuit when the plane of the coil is 

A. inclined at  to the magnetic �eld

B. perpendicular to the magnetic �eld

C. inclined at  to the magnetic �eld

D. parallel to the magnetic �eld

30∘

45∘

https://dl.doubtnut.com/l/_JcWD13qI2mmI
https://dl.doubtnut.com/l/_NU40eQF3744Z


Answer: B

Watch Video Solution

105. A right angled triangle abc, made from a metallic wire, moves at a

uniform speed v in its plane as shown in . A uniform magnetic �eld 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. 

(##HCV_VOL2_C38_E01_066_Q01##)

A. Zero,vB(bc),+ve at c, zero, v B(bc),+ve at a

B. vB(bc), +ve at c, zero, zero, v B(bc),+ve at a

C. zero,zero,vB(bc),+ve at c, v B(bc), +ve at a

D. v B(bc), +ve at c,vB(bc), +ve at a, zero,zero

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_NU40eQF3744Z
https://dl.doubtnut.com/l/_8qCBg9LMbIID


106. In the circuit shown below, the key K is closed at t =0. The current

through the battery is 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

at t = 0 and at t = ∞
V (R1 + R2)

R1 + R2

V

R2

at t = 0 and at t = ∞
V (R1 + R2)

√R2
1 + R2

2

V

R2

 at t =0 and at t = ∞
V

R2

V (R1 + R2)

R1R2

 at t = 0 and  at t = ∞
V

R2

V (R1 + R2)

√R2
1 + R2

2

https://dl.doubtnut.com/l/_8qCBg9LMbIID
https://dl.doubtnut.com/l/_i6vQMXxyYlVx


107. The �gure shows theree cirrcuit with idential batteries, inductors,

and resistors. Rank the circuit according to the current through the

battery (i) just after the switch is closed and (ii) a long time later, greatest

�rst 

A. (i)  (ii) 

B. (i) 

C. (ii)  (ii) 

D.  (ii) 

Answer: A

Watch Video Solution

i2 > i3 > i1, (i1 = 0) i2 > i3 > i1

i2 < i3 < i1, (i1 ≠ 0)(ii)i2 > i3 > i1

i2 = i3 = i1, (i1 = 0) i2 < i3 < i1

(i)i2 = i3 > i1, (i1 ≠ 0) i2 > i3 > i1

https://dl.doubtnut.com/l/_i6vQMXxyYlVx
https://dl.doubtnut.com/l/_q4IogqQ5MTs3
https://dl.doubtnut.com/l/_skLE9Eh1r4F5


108. The graph shows the variation in magnetic �ux  with time

through a coil. Which of the statements given below in not correct? 

A. There is a change in the direction as well as magnitude of the

induced emf between B and D

B. The magnitude of the induced emf is maximum between B and C

C. There is a change in the direction as well as magnitude of induced

emf between A and C

D. The induced emf is zero at B

Answer: D

ϕ(t)

https://dl.doubtnut.com/l/_skLE9Eh1r4F5


Watch Video Solution

109. Which of the following �gure 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

https://dl.doubtnut.com/l/_skLE9Eh1r4F5
https://dl.doubtnut.com/l/_Wkd9SYPIszCB


Watch Video Solution

110. A metalic ring is dropped down, keeping its plane perpendicular to a

constant and horizontal magnetic �eld. The ring enters the region of

mangetic �ed at  and completely emerges out . The current

in the ring varies as:

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

t = 0 t = Ts

https://dl.doubtnut.com/l/_Wkd9SYPIszCB
https://dl.doubtnut.com/l/_LcfOHmJhR9t6


111. An inductor (L =0.03 H) and a resistor  are connected

in series to a battery of 15 V EMF in a circuit shown below. The key  is

opened and Key  is closed simultaneously. At t =1 ms, the current in the

circuit will be   

A. 100 mA

B. 67 mA

C. 6.7 mA

D. 0.67 mA

Answer: D

Watch Video Solution

(R = 0.15k(Ω))

K1

K2

(e5 = 150)

https://dl.doubtnut.com/l/_LQSyqVq6XxrO


Watch Video Solution

112. An inductor of inductance L = 400 mH and resistors of resistance

 and  are connected to a battery of emf 12 V as shown

in the �gure. The internal resistance of the battery is negligible. The

switch S is closed at . The potential drop across L as a function of

time is 

A. 

B. 

R1 = 2Ω R2 = 2Ω

t = 0

6e− 5tV

e− 3tV
12

t

https://dl.doubtnut.com/l/_LQSyqVq6XxrO
https://dl.doubtnut.com/l/_LukSzg0pidgS


C. 

D. 

Answer: D

Watch Video Solution

6(1 − e )V
− 1
0.2

12e− 5tV

113. There are two solenoid of same length and inductance L but their

diameters di�er to the extent that one can just �t into the other. They are

connected in three di�erent ways in series. 

(1) They are connected in series but separated by large distance. 

(2) They are connected in series with one inside the other and senses of

the turns coinciding. 

(3) Both are connected in series with one inside the other with senses of

the turns opposites, 

as depicted in �gures 1, 2 and 3 respectively. The total inductance of the

https://dl.doubtnut.com/l/_LukSzg0pidgS
https://dl.doubtnut.com/l/_Ef8xfJymRnC5


solenoids in each of the case 1, 2 and 3 are respectively. 

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

0, 4L0, 2L0

4L0, 2L0, 0

2L0, 0, 4L0

2L0, 4L0, 0

114. A rectangular loop of length  and breadth  is placed at a

distance of  from an in�nitely long wire carrying current  such that

' l' ' b'

x ' i'

https://dl.doubtnut.com/l/_Ef8xfJymRnC5
https://dl.doubtnut.com/l/_HhUbJJgOAlwC


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)

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

' v'

μ0 =

( )
μ0iv

2πx
l + b

b

log( )
μ0i

2v

4π2x

b

l

μ0ilbv

2πx(l + x)

log( )
μ0ilbv

2π
x + l

x

115. A circular coil of one turn of radius  is rotated about a diameter

with a constant angular speed of  revolutions per minute. A uniform

magnetic �eld  exists in a direction perpendicular to the axis

of rotation, the maximum emf induced, the average emf induced in the

5.0cm

80

B = 0.0IT

https://dl.doubtnut.com/l/_HhUbJJgOAlwC
https://dl.doubtnut.com/l/_tgng5rf6bSRI


coil over a long period and the average of the squares of emf induced

over a long period is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

6.4 × 10− 4V , zero, 2.2 × 10− 7V 2

6.6 × 10− 4V , zero, 2.0 × 10− 7V 2

6.8 × 10− 4V , zero, 2.5 × 10− 7V 2

6.4 × 10− 4V , zero, 2.0 × 10− 6V 2

116. A non-conducting ring having q uniformly distributed over its

circumference is placed on a rough horizontal surface. A vertical time

varying magnetic �eld  is switched on at time t = 0. Mass of the

ring is m and radius is R. 

The ring starts rotating after 2 s, the coe�cient of friction between the

ring and the table is

B = 4t2

https://dl.doubtnut.com/l/_tgng5rf6bSRI
https://dl.doubtnut.com/l/_gwsNEFtATvuk


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

4qmR

g

2qmR

g

8qR

mg

qR

2mg

117. A uniform but time-varying magnetic �eld 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 �eld at point P at a distance r from

https://dl.doubtnut.com/l/_gwsNEFtATvuk
https://dl.doubtnut.com/l/_ew4suNZyO9GD


the centre of the circular region 

A. is zero

B. decrease as 

C. increases as r

D. decreases as 

Answer: B

Watch Video Solution

1

r

1

r2

https://dl.doubtnut.com/l/_ew4suNZyO9GD


118. As shown in the �gure, 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  �ows in Q. The

switch remains closed for a long time. when S is opened, a current 

�ows in Q. Then the direction  (as seen by E) are  

A. respectively clockwise and anti-clockwise

B. both clockwise

C. both anti-clockwise

D. respectively anti-clockwise and clockwise

Answer: D

IP IQ1

IQ2

IQ1 and IQ2

https://dl.doubtnut.com/l/_mluVju6LnFVu


Watch Video Solution

119. A magnet is made to oscillate with a particular frequency, passimg

through a coil as shown in �gure. The time variation of the magnitude of

emf generated across the coil during one cycle 

A. 

B. 

https://dl.doubtnut.com/l/_mluVju6LnFVu
https://dl.doubtnut.com/l/_RW92jjrB4Laz


Medical entrance special format questions

C. 

D. 

Answer: A

Watch Video Solution

1. Assertion Magnetic �ux and the electric �ux have the same units. 

Reason Flux passing throught a surface gives an idea about the �eld lines

crossing that surface

A. If both Assertion and Reason are corrent and Reason is the corrent

explanation of Assertion.

https://dl.doubtnut.com/l/_RW92jjrB4Laz
https://dl.doubtnut.com/l/_rNPnC5QVHLXk


B. If both Assertion and Reason are correct but Reason is not the

correct explanation of Assertion.

C. If Assertion is true but Reason is false.

D. If Assertion is false but Reason is ture.

Answer: D

Watch Video Solution

2. Assertion : In the phenomenon of mutual induction, self induction of

each of the coils persists. 

Reason : Self induction arises when strength of current in same coil

changes. In mutual induction, current is changing in both the individual

coils.

A. If both Assertion and Reason are corrent and Reason is the corrent

explanation of Assertion.

https://dl.doubtnut.com/l/_rNPnC5QVHLXk
https://dl.doubtnut.com/l/_6IpybXBMiHs8


B. If both Assertion and Reason are correct but Reason is not the

correct explanation of Assertion.

C. If Assertion is true but Reason is false.

D. If Assertion is false but Reason is ture.

Answer: B

Watch Video Solution

3. Assertion When two magnets are brought closer to each other, then

they will always repel each other. 

Reason According to Lanz's law induced e�ects always opposes the cause.

A. If both Assertion and Reason are corrent and Reason is the corrent

explanation of Assertion.

B. If both Assertion and Reason are correct but Reason is not the

correct explanation of Assertion.

C. If Assertion is true but Reason is false.

https://dl.doubtnut.com/l/_6IpybXBMiHs8
https://dl.doubtnut.com/l/_jGCpJnFtS8Z7


D. If Assertion is false but Reason is ture.

Answer: D

Watch Video Solution

4. Assertion Mutual inductance of two coils depends on the distance

between the coils and their orientation. 

Reason It does not depend on the magnetic material �lled between the

coils.

A. If both Assertion and Reason are corrent and Reason is the corrent

explanation of Assertion.

B. If both Assertion and Reason are correct but Reason is not the

correct explanation of Assertion.

C. If Assertion is true but Reason is false.

D. If Assertion is false but Reason is ture.

https://dl.doubtnut.com/l/_jGCpJnFtS8Z7
https://dl.doubtnut.com/l/_LIYPH43tdkv8


Answer: C

Watch Video Solution

5. Assertion Coe�cient of self-induction of an inductor depends upon the

rate of change of current passing through it. 

Reason From,   

We can see that, 

A. If both Assertion and Reason are corrent and Reason is the corrent

explanation of Assertion.

B. If both Assertion and Reason are correct but Reason is not the

correct explanation of Assertion.

C. If Assertion is true but Reason is false.

D. If Assertion is false but Reason is ture.

Answer: D

Watch Video Solution

e = − L
di

dt

L = or L ∝
−e

(di/dt)

1

(di/dt)

https://dl.doubtnut.com/l/_LIYPH43tdkv8
https://dl.doubtnut.com/l/_vS5mYYD7BOPK


6. Assertion If a magnet is brought closer to a current carrying loop along

its axis, then current always decreases in the loop. 

Reason Magnet is repelled by the loop.

A. If both Assertion and Reason are corrent and Reason is the corrent

explanation of Assertion.

B. If both Assertion and Reason are correct but Reason is not the

correct explanation of Assertion.

C. If Assertion is true but Reason is false.

D. If Assertion is false but Reason is ture.

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_vS5mYYD7BOPK
https://dl.doubtnut.com/l/_6uaqKaRgqujx


7. Assertion In the �gure, just after closing the switch the potential drop

across inductor is maximum. 

  

Reason The rate of change of current just after closing the switch is

maximum.

A. If both Assertion and Reason are corrent and Reason is the corrent

explanation of Assertion.

B. If both Assertion and Reason are correct but Reason is not the

correct explanation of Assertion.

C. If Assertion is true but Reason is false.

D. If Assertion is false but Reason is ture.

https://dl.doubtnut.com/l/_msLT7HyaaTsB


Answer: A

Watch Video Solution

8. Assertion If current shown in the �gure is increasing, then 

  

Reason IF current passing through an inductor is constant, then both

ends of the inductor are at same potential.

A. If both Assertion and Reason are corrent and Reason is the corrent

explanation of Assertion.

B. If both Assertion and Reason are correct but Reason is not the

correct explanation of Assertion.

C. If Assertion is true but Reason is false.

https://dl.doubtnut.com/l/_msLT7HyaaTsB
https://dl.doubtnut.com/l/_uFPHhqjphxwN


D. If Assertion is false but Reason is ture.

Answer: B

Watch Video Solution

9. Assertion If two inductors are in paralled, then current in distributes in

inverse ratio of their inductance. 

Reason In parallel, potential di�erence remains constant.

A. If both Assertion and Reason are corrent and Reason is the corrent

explanation of Assertion.

B. If both Assertion and Reason are correct but Reason is not the

correct explanation of Assertion.

C. If Assertion is true but Reason is false.

D. If Assertion is false but Reason is ture.

Answer: A

https://dl.doubtnut.com/l/_uFPHhqjphxwN
https://dl.doubtnut.com/l/_bpiP2a1qvRDd


Watch Video Solution

10. Assertion An induced emf of 2 V is developed in a circular loop, if

current in the loop is changed at a rate of 4  .IF 4 A of current is

passed through this loop, then �ux linked with this coil will be 2 Wb. 

Reason Flux linked with the coil is 

A. If both Assertion and Reason are corrent and Reason is the corrent

explanation of Assertion.

B. If both Assertion and Reason are correct but Reason is not the

correct explanation of Assertion.

C. If Assertion is true but Reason is false.

D. If Assertion is false but Reason is ture.

Answer: A

Watch Video Solution

As− 1

|ϕ| =
∣
∣
∣

∣
∣
∣
i

e

di/dt

https://dl.doubtnut.com/l/_bpiP2a1qvRDd
https://dl.doubtnut.com/l/_Ih0lJ7rSGWDE


11. Assertion If a straight wire is moved in a magnetic �eld, no emf will be

induced across its two ends as the circuit is not closed. 

Reason Since, the circuit is not closed, induced current will be zero.

A. If both Assertion and Reason are corrent and Reason is the corrent

explanation of Assertion.

B. If both Assertion and Reason are correct but Reason is not the

correct explanation of Assertion.

C. If Assertion is true but Reason is false.

D. If Assertion is false but Reason is ture.

Answer: D

Watch Video Solution

12. Assertion If a loop is placed in a non-uniform (with respect to position)

magnetic �eld, then induced emf is produced in the loop. 

https://dl.doubtnut.com/l/_aG81kMTa74BE
https://dl.doubtnut.com/l/_pAAsRkWZetH0


Reason In a non-uniform magnetic �eld, magnetic �ux passing through

the loop will change. Therefore, induced emf is produced.

A. If both Assertion and Reason are corrent and Reason is the corrent

explanation of Assertion.

B. If both Assertion and Reason are correct but Reason is not the

correct explanation of Assertion.

C. If Assertion is true but Reason is false.

D. If Assertion is false but Reason is ture.

Answer: D

Watch Video Solution

13. Assertion If current passing through a circular loop is doubled, then

magnetic �ux linked with the circular loop will also become two times. 

Reason No �ux will link through the coil by its own current.

https://dl.doubtnut.com/l/_pAAsRkWZetH0
https://dl.doubtnut.com/l/_1ZK77Bdptl1z


A. If both Assertion and Reason are corrent and Reason is the corrent

explanation of Assertion.

B. If both Assertion and Reason are correct but Reason is not the

correct explanation of Assertion.

C. If Assertion is true but Reason is false.

D. If Assertion is false but Reason is ture.

Answer: C

Watch Video Solution

14. Assertion Two concentric conducting rings of di�erent radii are placed

in space. The mutual inductance of both the rings is maximum, if the

rings are coplanar. 

Reason For two co-axial conducting rings of di�erent radii, the

magnitude of magnetic �ux in one ring due to current in other ring is

maximum when both rings are coplanar.

https://dl.doubtnut.com/l/_1ZK77Bdptl1z
https://dl.doubtnut.com/l/_bcbjsKpY5a6y


A. If both Assertion and Reason are corrent and Reason is the corrent

explanation of Assertion.

B. If both Assertion and Reason are correct but Reason is not the

correct explanation of Assertion.

C. If Assertion is true but Reason is false.

D. If Assertion is false but Reason is ture.

Answer: A

Watch Video Solution

15. Statement-1 : The induced e.m.f. and current will be same in two

identical loops of copper and aluminium, when rotated with same speed

in the same magnetic �eld. 

Statement-2 : Induced e.m.f. is proportional to rate of change of magnetic

�eld while induced current depends on resistance of wire.

https://dl.doubtnut.com/l/_bcbjsKpY5a6y
https://dl.doubtnut.com/l/_RbjKEjIQ6ZU1


A. If both Assertion and Reason are corrent and Reason is the corrent

explanation of Assertion.

B. If both Assertion and Reason are correct but Reason is not the

correct explanation of Assertion.

C. If Assertion is true but Reason is false.

D. If Assertion is false but Reason is ture.

Answer: D

Watch Video Solution

16. Assertion A conducting loop is rotated in a uniform magnetic �eld

with constant angular velocity  as shown in �gure. At time t = 0, plane of

the loop is perpendicular to the magnetic �eld. Induced emf produced in

the loop is maximum when plane of loop is parallel to magnetic �eld. 

Reason When plane of loop is parallel to magnetic �eld, then magnetic

ω

https://dl.doubtnut.com/l/_RbjKEjIQ6ZU1
https://dl.doubtnut.com/l/_c1em8f7v85kA


�ux passing through the loop is zero. 

A. If both Assertion and Reason are corrent and Reason is the corrent

explanation of Assertion.

B. If both Assertion and Reason are correct but Reason is not the

correct explanation of Assertion.

C. If Assertion is true but Reason is false.

https://dl.doubtnut.com/l/_c1em8f7v85kA


D. If Assertion is false but Reason is ture.

Answer: B

Watch Video Solution

17. Assertion A magnetic is dropped along the axis of a circular

conducting loop as shown in �gure. Then, acceleration of magnet is

always less than g. 

Reason When magnet is above the loop, then it will repel the magnet and

when it is below the loop, then it will attract the magnet. 

https://dl.doubtnut.com/l/_c1em8f7v85kA
https://dl.doubtnut.com/l/_y8w0RKUFXW9d


Match the columns

A. If both Assertion and Reason are corrent and Reason is the corrent

explanation of Assertion.

B. If both Assertion and Reason are correct but Reason is not the

correct explanation of Assertion.

C. If Assertion is true but Reason is false.

D. If Assertion is false but Reason is ture.

Answer: A

Watch Video Solution

1. Match the following columns. 

Column I Column II

A. Tesla p [ML2A− 2T − 2]

B. Weber q [MLA− 2T − 1]

C. Weber m − 2
r. [MA− 1T − 2]

D. Henry s. None

https://dl.doubtnut.com/l/_y8w0RKUFXW9d
https://dl.doubtnut.com/l/_tmTUgUidUs3x


Watch Video Solution

2. In the circuit shown in �gure, E = 10 V, r = , 

R =  and L = 5H. The circuit is closed at time t = 0. 

Then, match the following two columns. 

  

Watch Video Solution

1Ω

4Ω

Column I Column II

A. VAD  at t = 0 p 4V

B. VBC  at t = 0 q 8V

C. VAB  at t =∞ r. 0V

D. VAD  at t = ∞ s. 10V

https://dl.doubtnut.com/l/_tmTUgUidUs3x
https://dl.doubtnut.com/l/_cXuAlXQBiB5l


3. A square loop is symmetrically placed between two in�nitely long

current carrying wires in the same direction. Magnitude of currents in

both the wires are same. Now, match the following two columns. 

https://dl.doubtnut.com/l/_aBV0Au6WeOiD


  

Watch Video Solution

Column I Colums II

A. Loop is moved towards right p. Induced current in the loop is clo

B. Loop is moved towards left q. Induced current in the loop is an

C. Wire-1 is moved towards left r. Induced current in the loop is zer

D. Wire-2 is moved towards right s. Induced current in the loop is no

https://dl.doubtnut.com/l/_aBV0Au6WeOiD
https://dl.doubtnut.com/l/_WIxyg3amTn9v


4. Two co-axial identical circular current carrying loops are shown in

�gure, currents in them are in the same directions. Now, match the

following two columns. 

  

Watch Video Solution

Column I Colums II

A. Current i1  is increased p. Loops will attract each other

B. Current i2  is decreased q. Loops will repel each other

C. Loop-1 is moved towards loop-2 r. Current i1  will increase

D. Loop-2 is moved away from loop-1 s. Current i2  will decrease

https://dl.doubtnut.com/l/_WIxyg3amTn9v


Medical entrances gallery

5. Match the items of Column I with those of Column II. 

Watch Video Solution

1. A long solenoid has  turns. When a current of  �ows through it,

the magnetic �ux linked with each turn of the solenoid is .

The self-inductance of the solenoid is

1000 4A

4 × 10− 3Wb

https://dl.doubtnut.com/l/_6mk4hVV09w9X
https://dl.doubtnut.com/l/_OPcilBOBoS9M


A. 3 H

B. 2 H

C. 1 H

D. 4 H

Answer: C

Watch Video Solution

2. A uniform magnetic �eld is restricted within a region of radius r. The

magnetic �eld changes with time at a rate . Loop 1 of radius R  r

encloses the region r and loop 2 of radius R is outside the region of

magnetic �eld as shown in �gure. Then, the emf generated is 

  

dB

dt
>

https://dl.doubtnut.com/l/_OPcilBOBoS9M
https://dl.doubtnut.com/l/_XQEtfp9mwcht


Zero in loop 1 and zero in loop 2 

− d B d t π r 2 in loop 1 and − d B d t π 2 in loop 2 

− d B d t π R 2 in loop 1 and zero in loop 2 

− d B d t π r 2 in loop 1 and zero in loop 2

A. Zero in loop 1 and zero in loop 2

B.  in loop 1 and  in loop 2

C.  in loop 1 and zero in loop 2

D.  in loop 1 and zero in loop 2

Answer: C

Watch Video Solution

− πr2dB

dt
− π2dB

dt

− πR2dB

dt

− πr2dB

dt

3. The self-inductane of a coil having 500 turns is 50 mH. The magnetic

�ux through the cross-sectional area of the coil while current through it

is 8 mA is found to be

A. 4 × 10− 4Wb

https://dl.doubtnut.com/l/_XQEtfp9mwcht
https://dl.doubtnut.com/l/_Q844CyE6YLe7


B. 

C. 

D. 40 m Wb

Answer: C

Watch Video Solution

0.04Wb

0.8μWb

4. The phase di�erence between the �ux linkage and the induced e.m.f. in

a rotating coil in a uniform magnetic �eld

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

π/2

π/3

−π/6

π

https://dl.doubtnut.com/l/_Q844CyE6YLe7
https://dl.doubtnut.com/l/_k9PqKrQGxPG1


5. A rectangular copper coil is placed in a uniform magnetic �eld of

induction 40 mT with its plane perpendicular to the �eld. The area of the

coil is shrinking at a constant rate of . The emf induced in the

coil is

A. 10 mV

B. 20 mV

C. 80 mV

D. 40 mV

Answer: B

Watch Video Solution

0.5m2s− 1

6. Changing magnetic �elds can set up current loops in nearby metal

bodies and the currents are called as

https://dl.doubtnut.com/l/_k9PqKrQGxPG1
https://dl.doubtnut.com/l/_rYLzK9W0Gzey
https://dl.doubtnut.com/l/_UtVuvSClUn1G


A. eddy currents

B. �ux currents

C. alternating currents

D. leaking currents

Answer: A

Watch Video Solution

7. A rod of 10 cm length is moving perpendicular to uniform magnetic

�eld of intensity . If the acceleration of the rod is 

, then the rate of increase of induced emf is

A. 

B. 

C. 

D. 

5 × 10− 4Wbm − 2

5ms− 2

25 × 10− 4V s− 1

2.5 × 10− 4V s− 1

20 × 10− 4V s− 1

20 × 10− 4V s− 1

https://dl.doubtnut.com/l/_UtVuvSClUn1G
https://dl.doubtnut.com/l/_WrktTgr6YVBf


Answer: B

Watch Video Solution

8. The identical loops of copper and aluminium are moving with the same

speed in a magnetic �eld. Which of the following statements true?

A. Induced emf and induced current are same in both loops

B. Induced emf remains same, induced current changes in both loops

C. Induced emf changes but induced current remains same in both

loops

D. Induced emf will be more in aluminium loop

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_WrktTgr6YVBf
https://dl.doubtnut.com/l/_HnkgKd0YFI2c


9. A straight conductor 0.1 m long moves in a uniform magnetic �eld 0.1 T.

The velocity of the conductor is  and is directed perpendicular to

the �eld. The emf induced between the two ends of the conductor is

A. 0.10 V

B. 0.15 V

C. 1.50 V

D. 15 V

Answer: B

Watch Video Solution

15ms− 1

10. The initial rate of increase of current, when a battery of emf 6 V is

connected in series with an inductance of 2 H and resistance  , is

A. 

B. 

12Ω

0.5As− 1

1As− 1

https://dl.doubtnut.com/l/_bDsSqMk2SMYX
https://dl.doubtnut.com/l/_gOSnmc5CyA3D


C. 

D. 

Answer: C

Watch Video Solution

3As− 1

3.5As− 1

11. The current �ows from A to B as shown in the �gure. What is the

direction of current in circle? 

A. Clockwise

B. Anti-clockwise

C. Straight line

D. None of these

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_gOSnmc5CyA3D
https://dl.doubtnut.com/l/_NYQOAJXw54aw


12. A very small circular loop of radius a is initially (at t = 0) coplanar and

concentric with a much larger �xed circular loop of radius b. A constant

current I �ows in the larger loop. The smaller loop is rotated with a

constant angular speed  about the common diameter. The emf induced

in the smaller loop as a function of time t is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

ω

ω cos ωt
πa2μ0I

2b

ωsinω2t2πa2μ0I

2b

ω sinωt
πa2μ0I

2b

ω sin2 ωt
πa2μ0I

2b

https://dl.doubtnut.com/l/_NYQOAJXw54aw
https://dl.doubtnut.com/l/_ww8M43hq51BH


13. A straight conductor of length 0.4 m is moved with a speed of 7 m/s

perpendicular to the magnetic �eld of intensity of . The

induced e.m.f. across the conductor will be

A. 5.04 V

B. 1.26 V

C. 2.52 V

D. 25.2 V

Answer: C

Watch Video Solution

0.9Wb/m2

14. The current in self -inductance  mH is to be be increased

uniformly from 1 A to 11 A is 4 millisecond . The emf induce in inductor

during the process is

A. 100 V

L = 40

https://dl.doubtnut.com/l/_2dKdkzqw7QqH
https://dl.doubtnut.com/l/_m5q9Twg8mGZ3


B. 0.4 V

C. 40 V

D. 440 V

Answer: A

Watch Video Solution

15. The induced emf in a coil of 10 H inductance in which current varies

from 9 A to 4 A in 0.2 s is

A. 200 V

B. 250 V

C. 300 V

D. 350 V

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_m5q9Twg8mGZ3
https://dl.doubtnut.com/l/_hJvsv2mPhQNR


16. A conductor of length 5 cm is moved paralllel to itself with a speed of

, perpendicular to a uniform magnetic �eld of  the

induced emf generated is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

2m/s 10− 3Wb/m2.

2 × 10− 3V

1 × 10− 3V

1 × 10− 4V

2 × 10− 4V

17. Two identical coils A and B are kept on a horizontal tube side by side

without touching each other. If the current in the coil A increases with

time, in response, the coil B

https://dl.doubtnut.com/l/_hJvsv2mPhQNR
https://dl.doubtnut.com/l/_ZUhC5OqsZvSp
https://dl.doubtnut.com/l/_XEmSStxBPzVl


A. is attracted by A

B. remains stationary

C. is repelled

D. rotates

Answer: C

Watch Video Solution

18. A rectangular coil of 100 turns and size  is placed

perpendicular to a magnetic �eld of 0.1 T. If the �eld drops to 0.05 T in

0.05 s, the magnitude of the emf induced in the coil is

A. 

B. 

C. 

D. 0.5

0.1m × 0.05m

√2

√3

√0.6

https://dl.doubtnut.com/l/_XEmSStxBPzVl
https://dl.doubtnut.com/l/_KAKQXMJ5gAlP


Answer: D

Watch Video Solution

19. Electromagnetic induction is not used in

A. speedometer

B. transformer

C. AC generator

D. induction furnace

Answer: D

Watch Video Solution

20. Two coils have the mutual inductance of 0.05 H. The current changes

in the �rst coil as , where  and . The

maximum emf induced in secondary coil is

I = I0 sinωt I0 = 1A ω = 100πrad/s

https://dl.doubtnut.com/l/_KAKQXMJ5gAlP
https://dl.doubtnut.com/l/_JQ7qpz9mVYXL
https://dl.doubtnut.com/l/_PPUwWKBH0naP


A. 2.5 V

B. 10 V

C. 

D. 

Answer: D

Watch Video Solution

6πV

5πV

21. The magnetic �ux linked with a circuit of resistance  increase

from  to  webers. The amount of induced charge that �ows in the

circuit is (in coulomb)`

A. 0.5

B. 5

C. 50

D. 100

100ohm

10 60

https://dl.doubtnut.com/l/_PPUwWKBH0naP
https://dl.doubtnut.com/l/_xk14EZN4jBhC


Answer: A

Watch Video Solution

22. The current (I) in the inductance is varying with time according to the

plot shown in �gure. 

  

Which one of the following is the correct variation of voltage with time in

the coil?

A. 

B. 

https://dl.doubtnut.com/l/_xk14EZN4jBhC
https://dl.doubtnut.com/l/_9u1q8FtBqrsu


C. 

D. 

Answer: D

Watch Video Solution

23. As shown in �gure, a metal rod completes the circuit. The circuit area

is perpendicular to a magnetic �eld with . If the resistance of

the total circuit is , how large a force is needed to move the rod as

B = 0.15T

3Ω

https://dl.doubtnut.com/l/_9u1q8FtBqrsu
https://dl.doubtnut.com/l/_bxXaL4Pwjdcp


indicated with a constant speed of 2 m/s? 

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

3.75 × 10− 3N

2.75 × 10− 3N

6.57 × 10− 4N

4.36 × 10− 4N

https://dl.doubtnut.com/l/_bxXaL4Pwjdcp


24. If emf induced in a coil is 2V by changing the current in it from 8 A to 6

A in  s . Then , the coe�cient of self -induction is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

2 × 103

2 × 10− 3H

10− 3H

0.5 × 10− 3H

4 × 10− 3H

25. A wire of length  is moving at a speed of  perpendicular to

its length and a homogeneous magnetic �eld of . The ends of the

wire are joined to a circuit of resistance . The rate at which work is

being done to keep the wire moving at constant speed is

A. 1W

1m 2ms− 1

0.5T

6Ω

https://dl.doubtnut.com/l/_0Ep8ftB4j1K6
https://dl.doubtnut.com/l/_S9YcmNZohT6A


B. 

C. 

D. 

Answer: C

Watch Video Solution

W
1

3

W
1

6

W
1

12

https://dl.doubtnut.com/l/_S9YcmNZohT6A

