CJ' doubtnut

India's Number 1 Education App

PHYSICS

BOOKS - AAKASH SERIES

ELECTROMAGNETIC INDUCTION

1. A rectangular loop of area 0.06 m2 is placed in a magnetic field of 0.3T
with its plane (i) normal to the field (ii) inclined 30° to the field (iii)

parallel to the field. Find the flux linked with the coil in each case.

° Watch Video Solution

2. At a certain location in the northern hemisphere, the earth.s magnetic

field has a magnitude of 42uT and points downwards at 53° to the
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vertical. Calculate the flux through a horizontal surface of area 2.5 m?. [

sin53° =0.8]

I

° Watch Video Solution

3. The magnetic flux through a coil perpendicular to its plane is varying
according to the relation ¢ = (5t3 + 4t + 2t — 5) weber. Calculate the
induced current through the coil at t = 2 second. The resistance of the

coil is 5 Q.

° Watch Video Solution



https://dl.doubtnut.com/l/_CzEz5CzfAmrQ
https://dl.doubtnut.com/l/_yqfES6ez9vh1

4. A circular coil of 500 turns of wire has an enclosed area of 0.1 m? per
turn. It is kept perpendicular to a magnetic field of induction 0.2 T and
rotated by 180° about a diameter perpendicular to the field in 0.1 s. How
much charge will pass when the coil is connected to a galvanometer with

a combined resistance of 50 ().

o Watch Video Solution

5. Some magnetic flux is changed from a coil of resistance 10 ohms. As a
result an induced current is developed in it, which varies with times as
shown in figure. The magnitude of change in flux through the coil in
webers is

|8

s

o Watch Video Solution



https://dl.doubtnut.com/l/_yqfES6ez9vh1
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6. A long solenoid with 15 turns per cm has a small loop of area 2.0 cm?

placed inside the solenoid normal to its axis. If the current carried by the
solenoid changes steadily from 2.0 Ato 4.0 Ain 0.1 s, what is the induced

emf in the loop while the current is changing?

° Watch Video Solution

7. A wire of length 21 is bent al mid point so that the angle between two
halves is 60°. If it moves as shown with a velocity v in a magnetic field B

find the induced emf

4
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https://dl.doubtnut.com/l/_YeA8hRdPZE0X
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| ° Watch Video Solution

8. A conductor of length 0Im is moving with a velocity of 4m/ s in a

uniform magnetic field of 2T as shown in the figure. Find the emf induced

?

° Watch Video Solution

9. Figure shows an irregular shaped wire AB moving with velocity v, as

shown. Find the emf induced in the wire


https://dl.doubtnut.com/l/_sHxASNHlJ3R0
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° Watch Video Solution

10. Two fixed long parallel horizontal rails, a distance 1 m apart are joined
at one end by a resistance 1. A rod AB of negligible resistance slides
towards the resistance. A magnetic field of magnitude 4T perpendicular

to the plane of rails exists. Find the current flowing (in Ampere) in the


https://dl.doubtnut.com/l/_RPdvMOJAaVsD
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resistance, at an instant when the velocity of the rod is 2 m/s.

T | X

Im " B=4T
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o Watch Video Solution

1. Find the emf across the points P and Q which are diametrically
opposite points of a semicircular closed loop moving in a magnetic filed

as shown in figure
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12. A current | is flowing in a straight conductor of length L. The magnetic

: : L L , :
induction at a point distant 1 from its centre will be

° Watch Video Solution

13. A conducting rod PQ of length L = 1.0m is moving with a uniform speed
v =20 m/s in a uniform B magnetic field B = 4.0 T directed into the
paper. A capacitor of capacity C' = 10uF is connected as shown in the

figure. Then what are the charges on the plates A and B of the capacitor



https://dl.doubtnut.com/l/_JdDHvTb6Vj2H
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| o Watch Video Solution

14. Two parallel rails with negligible resistance are 10.0cm apart. The are
connected by a 5.0 resistor. The circuit also contains two metal rods
having resistances of 10.0€2 and 15.0(2 along the rails. The rods are pulled
away from the resistor at constant speeds 4.00% and 2.00m /s
respectively. A uniform magnetic field of magnitude 0.017" is applied

perpendicular to the, plane of the rails. Determine the current in the 5.02

resistor.
X a X c X g X
X X X X
4.0 m/s +—mo §5_0 Q 2.0 m/s
X X X X
b f
X 10.0Q d 15.0Q X

o Watch Video Solution
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15. A rectangular loop with a slide wire of length | is kept in a uniform
magnetic field as shown in the figure. The resistance of slider is R.
Neglecting self inductance of the loop find the current in the wonnector

during its motion with a velocity v.

—_— —
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o Watch Video Solution

16. A conducting rod OA of length | is rotated about its end O with an

angular velocity w in a uniform magnetic field directed perpendicualr to


https://dl.doubtnut.com/l/_RlsspdClIWqU
https://dl.doubtnut.com/l/_HlQ3VOh3JkK0

the rotation. Find the emf induced in the rod, between it's ends.

° Watch Video Solution

17. A squre loop of side a is placed in the same plane as a long stainght
wire carrying a current i. The centre of the loop si sat a distance r from
the wire where » > > a. The loop is moved away from the wire with a

constant velocity v. The induced emf in the loop is

° Watch Video Solution



https://dl.doubtnut.com/l/_HlQ3VOh3JkK0
https://dl.doubtnut.com/l/_rQAqMtrdqv4G

18. A metallic square loop ABCD is moving in its own plane with velocity v
in a uniform magnetic field perpendicular to its plane as shown in the
figure, Find

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

b) Net emf induced in the loop.

c) If one side .BC. is outside the field with remaining loop in the field and
is being pulled on D with a constant velocity then induced current in the

loop.

° Watch Video Solution



https://dl.doubtnut.com/l/_j6jmGqKV51eS
https://dl.doubtnut.com/l/_VLtrJ89JmYHA

19. Two conducting rings of radii r and 2r move in opposite directions
with velocities 2v and v respectively on a conducting surface s. there is a
uniform magneitc field of magnitude B perpendicular to the plane rings.

The potential difference between the highest points of the two rings is

2r

o Watch Video Solution

20. A copper rod of length 2m is rotated with a speed of 10 rps, in a
uniform magnetic field of T tesla about a pivot at one end. The magnetic
field is perperndicular to the plane of rotation. Find the emf induced

across its ends

o Watch Video Solution



https://dl.doubtnut.com/l/_VLtrJ89JmYHA
https://dl.doubtnut.com/l/_QxCy15b1Sw0d

21. A rod of length 10cm made up of conducting an non-conducting). The
road is roatate with constant angular velocity 10rad/s about point O, is
constant magnetic field of 2T as shown in the figure. The induced emf

between the points A and B of rod will be

X

N
s

o Watch Video Solution

22. A wheel with 10 metallic spokes each 0.5 m long is rotated with a
speed of 120 rev/min in a plane normal to the horizontal component of

earth’s magnetic field Hg at a place. If Hg = 0.4 G at the place, what is the


https://dl.doubtnut.com/l/_SUzC9RWa3JjT
https://dl.doubtnut.com/l/_UyBpz5xvBJyJ

induced emf between the axle and the rim of the wheel? Note that 1 G =

1074

° Watch Video Solution

23. A metal rod of resistance 2012 is fixed along diameter of a conducting
ring of radius 0.Im and on x-y plane. There is a magnetic field B=(50t) . The
ring roatates with an angular velocity w = 20rad /s about its axis. An
external resistance resistance 10€) is connected cross the centre of the

ring an rim. The current through external resistance is

° Watch Video Solution

24. A copper disc of radius 1 m is rotated about its natural axis with an
angular velocity 2 rad/sec in a uniform magnetic field of 5 tesla with its
plane perpendicular to the field. Find the emf induced between the centre

of the disc and its rim.

° Watch Video Solution



https://dl.doubtnut.com/l/_UyBpz5xvBJyJ
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25. A pair of parallel horizontal conducting rails of negligible resistance
shorted at one end is fixed on a table. The distance between the rails is L.
A conducting massless rod of resistance R can slide on the rails
frictionlessly. The rod is tied to a massless string which passes over a
pulley fixed to the edge of the table. A mass m tied to the other end of
the string hangs vertically. A constant magnetic field B exists

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

i

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.

o Watch Video Solution



https://dl.doubtnut.com/l/_KGpbhmPMscbd
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26. Two resistors of resistance R; and R3 having R; > R» are connected

in parallel. For equivalent resistance R, the correct statement is

o Watch Video Solution

27. A short-circuited coil is placed in a time-varying magnetic field.
Electrical power is dissipated due to the current induced in the coil. If the
number of turns were to be quadrupled and the wire radius halved, then

the electrical power dissipated would be

o Watch Video Solution

28. The loop ABCD is moving with velocity v towards right. The magnetic
field is 4 T. The loop is connected to a resistance of 8(). If steady current

of 2 A flows in the loop, then value of v, if loop has resistance of 4(), is
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o Watch Video Solution

29. A square loop of side 12 cm with its sides parallel to X and Y axes is

1in the positive x-direction in an

moved with a velocity of 8 cm s~
environment containing a magnetic field in the positive z-direction. The
field is neither uniform in space nor constant in time. It has a gradient of
10 3Tem ™! along the negative x-direction (that is it increases by
10 3Tem " 'as one moves in the negative x-direction), and it is

decreasing in time at the rate of 10 3T's ~!. Determine the direction and

magnitude of the induced current in the loop if its resistance is 4.50 m(2.

o Watch Video Solution



https://dl.doubtnut.com/l/_X0ZMeRRLD2EY
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30. State Faraday's law of electromagnetic induction.

Figure shows a rectangular conductor PQRS in which the conductor
PQ) is free to move in a uniform magnetic field B perpendicular to the
plane of the paper.The field extends from = 0 to * = b and is zero for
x > b.Assume that only the arm P(Q posses resistance rWhen the arm
PQ@ is pulled outward from z = 0 with constant speed v, obtain the
expressions for the flux and the induced emf. sketch the variations of

these quantities with distance 0 < z < 2b.

o Watch Video Solution



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

31. A proton is moving along the negative direction of X-axis in a
magnetic field directed along the positive direction of Y-axis. The proton

will be deflected along the negative direction of

° Watch Video Solution

32. Two concentric circular coils, one of small radius r; and the other of
large radius 75, such that 7y > > 7y, are placed co-axially with centres

coinciding. Obtain the mutual inductance of the arrangement.

° Watch Video Solution

33. A small square loop of wire of side | is placed inside a large square
loop of wire of side L(L > > [). The loop are coplanar and their centres

coincide. The mutual inductance of the system is proportional to

° Watch Video Solution
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34. The self-inductance of a coil having 200 turns is 10 milli henry.
Calculate the magnetic flux through the cross-section of the coil
corresponding to current of 4 milliampere. Also determine the total flux

linked with each turn.

o Watch Video Solution

35. An inductor of 5 H inductance carries a steady current of 2A. How can

a 50 V self-induced emf be made to appear in the inductor ?

o Watch Video Solution

36. Two different coils have self- inductances L; = 16 mH and L, = 12
mH. At a certain instant, the current in the two coils is increasing at the
same rate and power supplied to the two coils is the same. Find the ratio
of i) induced voltage ii) current iii) energy stored in the two coils at that

instant.

o Watch Video Solution



https://dl.doubtnut.com/l/_uSkQaZ0HiZG2
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37.A current | is flowing in a straight conductor of length L. The magnetic

: : o L : ,
induction at a point distant T from its centre will be

° Watch Video Solution

38. A coil of inductance 0.2 henry is connected to 600 volt battery. At what

rate, will the current in the coil grow when circuit is completed?

° Watch Video Solution

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

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

° Watch Video Solution



https://dl.doubtnut.com/l/_a69b3I0EGEQC
https://dl.doubtnut.com/l/_o2qGJ4GAp5ji
https://dl.doubtnut.com/l/_Sdd0IFoBKdUt
https://dl.doubtnut.com/l/_4thdvn3Qnw7G

40. A solenoid is of length 50 cm and has a radius of 2cm. It has 500
turns. Around its central section a coil of 50 turns is wound. Calculate the

mutual inductance of the system.

o Watch Video Solution

41. An air cored solenoid is of length 0.3m, area of cross section is
1.2 x 10" ®>m? and has 2500 turns. Around its central section, a coil of
350 turns is wound. The solenoid and the coil are electrically insulated
from each other. Calculate the emf induced in the coil if the initial current

of 3Ain the solenoid is reversed in 0.25s.

o Watch Video Solution

42. If the coefficient of mutual induction of the primary and secondary
coils of an induction coil is 6 H and a current of 5A is cut off in 1/5000

second, calculate the induced emf in the secondary coil.
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43. For a toroid N = 500, radius = 40 cm, and area of cross section

— 10em?. Find inductance

o Watch Video Solution

44. A solenoidal coil has 50 turns per centimetre along its length and a
cross-sectional area of 4 x 10~ *m?. 200 turns of another wire is wound
round the first solenoid co-axially. The two coils are electrically insulated

from each other. Calculate the mutual inductance between the two coils.

o Watch Video Solution

45. A solenoid of length 50cm with 20 turns per centimetre and area of
cross-section 40cm? completely surrounds another coaxial solenoid of
the same length, area of cross-section 25cm?® with 25 turns per

centimetre. Calculate the mutual inductance of the system.

| e |
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l U Watch Video Solution J

46. Chaitanya pedals a stationary bicycle at one revolution per second.
The pedals are attached to 100 turns coil of area 0.1m? and placed in a
uniform magnetic field of 0.1 T. What is the maximum voltage generated

in the coil ?

o Watch Video Solution

47. A coil of 800 turns and 50cm? area makes 10 rps about an axis in its
own plane in a magnetic field of 100 gauss perpendicular to this axis.

What is the instantaneous induced emf in the coil?

o Watch Video Solution

48. A person peddles a stationary bicycle the pedals of the bicycle are
attached to a 100 turn coil of area 010 m?. The coil rotates at half a

revolution per second and it is placed in a uniform magnetic field of 0.01


https://dl.doubtnut.com/l/_HFYGyewJqsJn
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T perpendicular to the axis of rotation of the coil, What is the maximum

voltage generated in the coil ?

o Watch Video Solution

49. The magnetic field at all points within the cyllindrical region whose
cross section is indicated in the accompanying Figure starts increasing at
a constant rate .. T'/ s. find the magnitud of electric field as a function of

7, the distance from the geometric centre of the region.
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50. A magnetic field directed into the page changes with time according
to B = (0.0300¢” + 1440) T, where t is in seconds. The field has a circular
cross section of radius R = 2.50cm. What are the magitude and
direction of the electric field at point P; when t = 3.00s and

r; = 0.0200m?

h

X X X
X XX XX XX

XXX XX X XX

o Watch Video Solution
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51. A wire is bent in the form of a square of side la in a varying magnetic
fileld B = « BOtIAc. If the resistance per unit length is A. then find the
following:

(i) The direction of induced current

(ii) The current in the loop

(iii) Potential difference between P and Q

L

° Watch Video Solution



https://dl.doubtnut.com/l/_NU5kVndcswXr

52. Shown in the figure is a circular loop of radius, r and resistance R. A

t is established inside the

variable magnetic field of induction B = e~
coil. If the key (K) is closed at t=0 , the electrical power developed at the

instant is equal to

° Watch Video Solution

53. An inductor of 3H is connected to a battery of emf 6V through a
resistance of 100 (). Calculate the time constant. What will be the

maximum value of current in the circuit ?

° Watch Video Solution

54. A cell of 1.5V is connected across an inductor of 2mH in series with a 2
) resistor What is the rate of growth of current immediately after the cell

is switched on.

° Watch Video Solution
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55. A coil having resistance 15 and inductance 10 H is connected across a
90 Volt supply. Determine the value of current after 2sec . What is the

energy stored in the magnetic field at that instant

° Watch Video Solution

56. An inductor of 10mH is connected to a 18V battery through a resistor
of 10k(2 and a switch After a long time, when the maximum current is set
up in the circuit, the current is switched off. Calculate the cur-rent in the

circuit after 2 us.

° Watch Video Solution

57. Calculate the back e.m.f of a 10H, 200 (2 coil 100 ms after a 100vdc

supply is connected to it.

° Watch Video Solution
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58. The time constant of a certain inductive coil was found to be 2.5 ms.
With a resistance of 802 added in series, a new time constant of 0.5 ms

was obtained. Find the inductance and resistance of the coil.

° Watch Video Solution

59. When a coil joined to a cell, the current through the coil grows with a
time constant 7. After what time, the current will reach 10% of its steady-

state value?

° Watch Video Solution

60. A cell of emf € and internal resistance r is charged by a current |, then

° Watch Video Solution

61. A coil of resistance 202 and inductance 0.5H is switched to DC200V

supply. Calculate the rate of increase of current


https://dl.doubtnut.com/l/_tx85aTNGSx88
https://dl.doubtnut.com/l/_xxfXtDaqAEgy
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a. at the instant of closing the switch and
b. after one time constant.

c. Find the steady state current in the circuit.

o Watch Video Solution

62. In the circuit shownin figure switch S is closed at time t=0. Find the
current through different wire and charge stored on the capacitor at any

time ¢.

R 3R

° Watch Video Solution
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63. A parallel - plate capacitor, filled with a dielectric of dielectric constant
k, is charged to a potential Vj. It is now disconnected from the cell and
the slab is removed. If it now discharges, with time constant 7, through a
resistance, then find time after which the potential difference across it

will be V?

° Watch Video Solution

64. Find the values of 7; and i,

1Ok, )

i) immediately after the switch S is closed.
ii) long time later, with S closed

i) immediately after S is reopende

(e
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65. Suppose the EMF of the battery, the circuit shown varies with time ¢
so the current is given by i(t) = 3 + 5t, where i is the amperes &t is in

seconds.Take R = 40, L = 6H& find an expression for the battery

EMEF as afuntion of time.

Ca
; ~

e e e e el e e ot e e,

o Watch Video Solution

66. A 4uF' capacitor and a resistance of 2.5M(2 are series 12 V battery.
Find the time after with the potential difference across the capacitor is 3

times the potential difference across the resistance [Given In(2) = 0.693]


https://dl.doubtnut.com/l/_RKG0CjLaE7Le
https://dl.doubtnut.com/l/_4ckpaQ4NDAnl
https://dl.doubtnut.com/l/_VFWqSKAzCWc1

° Watch Video Solution

67. 3 A coil of inductance 8.4 mH and resistance 6 Omega is connected to

a 12 V battery The current in the coil is 1.0 A at approximately the time

° Watch Video Solution

68. In a circuit inductance L and capacitance C are connected as shown in
figures. A; and A, are ammeeters. When key K is pressed to complete

the circuit, then just after closing key(K), the reading of current wil be

&2

° Watch Video Solution

69. A rectangular loop of area 0.06 m? is placed in a magnetic field of 0.3T

with its plane inclined 30° to the field. Find the flux linked with the coil .

° Watch Video Solution
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70. At a certain location in the northern hemisphere, the earth.s magnetic
field has a magnitude of 42uT and points downwards at 53° to the
vertical. Calculate the flux through a horizontal surface of area

2.5m?. [sin53° = 0.8]

° Watch Video Solution
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https://dl.doubtnut.com/l/_X1KcUf8o4w9y

71. The magnetic flux through a coil perpendicular to its plane is varying
according to the relation ¢p = (51t3 + 482 + 2t — 5) weber. Calculate the
induced current through the coil at t = 2 second. The resistance of the

coil is 52

o Watch Video Solution

72.A circular coil of 500 turns of wire has an enclosed area of 0.1 m? per
turn. It is kept perpendicular to a magnetic field of induction 0.2 T and
rotated by 180° about a diameter perpendicular to the field in 0.1 s. How
much charge will pass when the coil is connected to a galvanometer with

a combined resistance of 50 ().

o Watch Video Solution

73. Some magnetic flux is changed from a coil of resistance 10 ohms. As a
result an induced current is developed in it, which varies with times as

shown in figure. The magnitude of change in flux through the coil in


https://dl.doubtnut.com/l/_GnBPnXtZUTOy
https://dl.doubtnut.com/l/_PnSKLVOl1gUy
https://dl.doubtnut.com/l/_AlIBpnZtkU0Z

webers is

Lo

o Watch Video Solution

74. A long solenoid with 15 turns per cm has a small loop of area 2.0 cm?

placed inside the solenoid normal to its axis. If the current carried by the
solenoid changes steadily from 2.0 Ato 4.0 Ain 0.1 s, what is the induced

emf in the loop while the current is changing?

o Watch Video Solution

75. A wire of length 21 is bent al mid point so that the angle between two

halves is 60°. If it moves as shown with a velocity v in a magnetic field B


https://dl.doubtnut.com/l/_AlIBpnZtkU0Z
https://dl.doubtnut.com/l/_tDeASzJvwani
https://dl.doubtnut.com/l/_eMed4USiZfk9

find the induced emf

I? .

° Watch Video Solution

76. A conductor of length 0.Im is moving with a velocity of 4m/s in a

uniform magnetic field of 2T as shown in the figure. Find the emf induced


https://dl.doubtnut.com/l/_eMed4USiZfk9
https://dl.doubtnut.com/l/_R6Cyq2u1lZ5Q

° Watch Video Solution

77. Figure shows an irregular shaped wire AB moving with velocity v, as

shown. Find the emf induced in the wire


https://dl.doubtnut.com/l/_R6Cyq2u1lZ5Q
https://dl.doubtnut.com/l/_3KNnbLNjTvrs

o Watch Video Solution

78. Find the emf across the points P and Q which are diametrically

opposite points of a semicircular closed loop moving in a magnetic filed


https://dl.doubtnut.com/l/_3KNnbLNjTvrs
https://dl.doubtnut.com/l/_tiaKE30wxdEt

as shown in figure

P P

o Watch Video Solution

79. Figure shows a conducting rod PQ in contact with metal rails RP and
SQ which are 0.257 apart in i uniform magnetic field of flux density 0.4T
acting perpendicular to the plane of the paper. Ends R and S are
connected through a 5 Q) resistance. What is the emf when the rod moves
to the right with a velocity of 5 ms '? What is the magnitude and
direction of the current through the 5 (2 resistance? If the rod PQ moves

to the left with the same speed, what will be the new current and its


https://dl.doubtnut.com/l/_tiaKE30wxdEt
https://dl.doubtnut.com/l/_roSle0hlvAS9

direction?

I._I

¥

° Watch Video Solution

80. A loop ABCD containing two resistors as shown in figure is placed in a
uniform magnetic field B directed outward to the plane of page. Asliding
conductor EF of length | and of negligible resistance moves to the right

with a uniform velocity v as shown in Fig. Determine the current in each


https://dl.doubtnut.com/l/_roSle0hlvAS9
https://dl.doubtnut.com/l/_YJqLVyHlbaF3

branch.

£ 3

—- " @H%H-.

t .
L ¢

° Watch Video Solution

81. A rectangular loop with a slide wire of length | is kept in a uniform

magnetic field as shown in the figure. The resistance of slider is R.

Neglecting self inductance of the loop find the current in the wonnector

during its motion with a velocity v.

i



https://dl.doubtnut.com/l/_YJqLVyHlbaF3
https://dl.doubtnut.com/l/_Vly7zUKkrllk

l & Watch Video Solution J

82. A conductivity rod PQ of length L=1.0m is moving with a uniform spped
v=2.0m/e in a uniform magneitc field B=4.0T directed into the paper. A

capacitor of capacity C' = 10uF' is connected as shown in figure Then
~/ NS

4
’ RAN }”} . x’ . K3
@ R m e \-A~~¢¢+- e AP\ B A B & T

>, f X i X N
Lo .y
BT, T

° Watch Video Solution

8. Two parallel rails with negligible resistance are 10.0cm apart. The are
connected by a 5.0 resistor. The circuit also contains two metal rods

having resistances of 10.0€2 and 15.0(2 along the rails. The rods are pulled


https://dl.doubtnut.com/l/_Vly7zUKkrllk
https://dl.doubtnut.com/l/_ollgzeTzkg2n
https://dl.doubtnut.com/l/_QGYOuEENnchq

away from the resistor at constant speeds 4.00% and 2.00m /s
respectively. A uniform magnetic field of magnitude 0.017" is applied

perpendicular to the, plane of the rails. Determine the current in the 5.0€2

resistor.
X a X c X g X
X X X X
4.0 m/S <——, és.o Q 2.0 m/s
X X X X
b f
X 10.0Q d 15.0Q X

o Watch Video Solution

84. A conducting rod MN moves with a speed v parallel to a long straight
wire which carries a constant current i, as shown in Fig. The length of the

rod is normal to the wire. Find the emf induced in the total length of the


https://dl.doubtnut.com/l/_QGYOuEENnchq
https://dl.doubtnut.com/l/_bgcGSgFDXE07

rod. State which end will be at a lower potential.

;
[ |
i
i
!
™
il — 1 A ot
E
;
; brrareire i

o Watch Video Solution

85. A squre loop of side a is placed in the same plane as a long stainght
wire carrying a current i. The centre of the loop si sat a distance r from
the wire where r > > a. The loop is moved away from the wire with a

constant velocity v. The induced emf in the loop is


https://dl.doubtnut.com/l/_bgcGSgFDXE07
https://dl.doubtnut.com/l/_dg9cuHV3W4J5

o Watch Video Solution

86. Two conducting rings of radii r and 2r move in opposite directions
with velocities 2v and v respectively on a conducting surface s. there is a
uniform magneitc field of magnitude B perpendicular to the plane rings.

The potential difference between the highest points of the two rings is

2r

o Watch Video Solution

87. A metallic square loop ABCD is moving in its own plane with velocity v
in a uniform magnetic field perpendicular to its plane as shown in the
figure, Find

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


https://dl.doubtnut.com/l/_dg9cuHV3W4J5
https://dl.doubtnut.com/l/_hXiwtAFianT8
https://dl.doubtnut.com/l/_7oG5f1LeZOqm

b) Net emf induced in the loop.
c) If one side .BC. is outside the field with remaining loop in the field and
is being pulled on D with a constant velocity then induced current in the

loop.

° Watch Video Solution

88. A copper rod of length 2m is rotated with a speed of 10 rps, in a
uniform magnetic field of 1 tesla about a pivot at one end. The magnetic
field is perpendicular to the plane of rotation. Find the emf induced

across its ends


https://dl.doubtnut.com/l/_7oG5f1LeZOqm
https://dl.doubtnut.com/l/_tQM5rdzV6pZy

o Watch Video Solution

89. A rod of length 10cm made up of conducting an non-conducting). The
road is roatate with constant angular velocity 10rad/s about point O, is
constant magnetic field of 2T as shown in the figure. The induced emf

between the points A and B of rod will be

X

o Watch Video Solution



https://dl.doubtnut.com/l/_tQM5rdzV6pZy
https://dl.doubtnut.com/l/_A0cOSihB30JK

90. A wheel with 10 metallic spokes each 0.5 m long is rotated with a
speed of 120 rev/min in a plane normal to the horizontal component of
earth’s magnetic field Hg, at a place. If Hg = 0.4 G at the place, what is the
induced emf between the axle and the rim of the wheel? Note that 1 G =

1074

o Watch Video Solution

91. A metal rod of resistance 202 is fixed along diameter of a conducting
ring of radius 0.Im and on x-y plane. There is a magnetic field B=(50t) . The
ring roatates with an angular velocity w = 20rad /s about its axis. An
external resistance resistance 10€) is connected cross the centre of the

ring an rim. The current through external resistance is

o Watch Video Solution

92. A copper disc of radius 1 m is rotated about its natural axis with an

angular velocity 2 rad/sec in a uniform magnetic field of 5 tesla with its


https://dl.doubtnut.com/l/_iaFSEYhpRA0u
https://dl.doubtnut.com/l/_joWm6sYGGOis
https://dl.doubtnut.com/l/_J6UvnuOVSohA

plane perpendicular to the field. Find the emf induced between the centre

of the disc and its rim.

o Watch Video Solution

93. A short-circuited coil is placed in a time-varying magnetic field.
Electrical power is dissipated due to the current induced in the coil. If the
number of turns were to be quadrupled and the wire radius halved, then

the electrical power dissipated would be

o Watch Video Solution

94. A pair of parallel horizontal conducting rails of negligible resistance
shorted at one end is fixed on a table. The distance between the rails is L.
A conducting massless rod of resistance R can slide on the rails
frictionlessly. The rod is tied to a massless string which passes over a
pulley fixed to the edge of the table. A mass m tied to the other end of
the string hangs vertically. A constant magnetic field B exists

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


https://dl.doubtnut.com/l/_J6UvnuOVSohA
https://dl.doubtnut.com/l/_peTirHESlSMg
https://dl.doubtnut.com/l/_V92Fu2MwgQ43

i

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.

o Watch Video Solution

95. Two parallel vertical metallic bars XX.and YY., of negligible resistance
and separated by a length I, are as shown in Fig. The ends of the bars are
joined by resistance R; and Rs. A uniform magnetic field of induction B
exists in space normal to the plane of the bars. A horizontal metallic rod
PQ of mass m starts falling vertically, making contact with the bars. It is

observed that in the steady state the powers dissipated in the resistance


https://dl.doubtnut.com/l/_V92Fu2MwgQ43
https://dl.doubtnut.com/l/_UhRoe0kpTGZx

R, and R, are P, and P, respectively. Find an expression for R, Ry and

the terminal velocity attained by the rod PQ

Ry J
X Y

° Watch Video Solution



https://dl.doubtnut.com/l/_UhRoe0kpTGZx
https://dl.doubtnut.com/l/_jzTIN3l4UUZX

96. The loop ABCD is moving with velocity v towards right. The magnetic
field is 4 T. The loop is connected to a resistance of 8. If steady current
of 2 A flows in the loop, then value of v, if loop has resistance of 4£, is

3
(Given, AB =30 cm, sin37° = 3)

X X X X
D C
x X X X —T>V
8Q
X x X X
37°
A B

o Watch Video Solution

97. A square loop of side 12 cm with its sides parallel to X and Y axes is
moved with a velocity of 8 cm s~ ! in the positive x-direction in an
environment containing a magnetic field in the positive z-direction. The
field is neither uniform in space nor constant in time. It has a gradient of
10 3Tem ™! along the negative x-direction (that is it increases by

10 3Tem 'as one moves in the negative x-direction), and it is


https://dl.doubtnut.com/l/_jzTIN3l4UUZX
https://dl.doubtnut.com/l/_8yEK4oeHRSFi

decreasing in time at the rate of 10 3T's 1. Determine the direction and

magnitude of the induced current in the loop if its resistance is 4.50 m().

° Watch Video Solution

98. A bar of mass mand length | moves on two frictionless parallel rails in
the presence of a uniform magnetic field directed into the plane of the
paper. The bar is given an initial velocity v; to the right and released. Find
the velocity of bar, induced emfacross the bar und the current in the

circuit as a function of time.

X X X \

° Watch Video Solution



https://dl.doubtnut.com/l/_8yEK4oeHRSFi
https://dl.doubtnut.com/l/_cii2DiVgK3M5

99. State Faraday's law of electromagnetic induction.

Figure shows a rectangular conductor PQRS in which the conductor
PQ) is free to move in a uniform magnetic field B perpendicular to the
plane of the paper.The field extends from = 0 to * = b and is zero for
x > b.Assume that only the arm P(Q posses resistance rWhen the arm
PQ is pulled outward from z = 0 with constant speed v, obtain the
expressions for the flux and the induced emf. sketch the variations of

these quantities with distance 0 < z < 2b.

o Watch Video Solution



https://dl.doubtnut.com/l/_nIHIh9W9jQ7m

100. Two concentric circular coils, one of small radius r; and the other of
large radius 75, such that 7y > > 7y, are placed co-axially with centres

coinciding. Obtain the mutual inductance of the arrangement.

° Watch Video Solution

101. A small square loop of wire of side | is placed inside a large square
loop of wire of side L( > > [). The loops aer coplanar and their centres

coincide. What is the mutual inductance of the system?

° Watch Video Solution

102. The self-inductance of a coil having 200 turns is 10 milli henry.
Calculate the magnetic flux through the cross-section of the coil
corresponding to current of 4 milliampere. Also determine the total flux

linked with each turn.

° Watch Video Solution



https://dl.doubtnut.com/l/_P1lKBbkY7sil
https://dl.doubtnut.com/l/_qjsSxKBLBG6E
https://dl.doubtnut.com/l/_FcWmTLgxU2jo

103. A coil of inductance 0.2 henry is connected to 600 volt battery. At

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

° Watch Video Solution

104. An inductor of 5 H inductance carries a steady current of 2A. How can

a 50 V self-induced emf be made to appear in the inductor ?

° Watch Video Solution

105. Two different coils have self- inductances L; = 16 mH and L, = 12
mH. At a certain instant, the current in the two coils is increasing at the
same rate and power supplied to the two coils is the same. Find the ratio
of i) induced voltage ii) current iii) energy stored in the two coils at that

instant.

° Watch Video Solution



https://dl.doubtnut.com/l/_s3laIzqvsFEp
https://dl.doubtnut.com/l/_MSiTJrqM2B36
https://dl.doubtnut.com/l/_zwCfAt8nMcay
https://dl.doubtnut.com/l/_NTXQdhAUWORb

106. The network shown is a part of the closed circuit which the current is
changing. At an instant, current in it is 5A. Potential difference between

the points A and B if the current is

*H

‘. -—MV\___“___(W‘}_ e
5%

1) increasing at 1 A /sec 2) decreasing at 14 /sec

o Watch Video Solution

107. 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.

o Watch Video Solution

108. If the coefficient of mutual induction of the primary and secondary
coils of an induction coil is 6 H and a current of 5A is cut off in 1/5000

second, calculate the induced emf in the secondary coil.


https://dl.doubtnut.com/l/_NTXQdhAUWORb
https://dl.doubtnut.com/l/_SXsf3WfwpgUc
https://dl.doubtnut.com/l/_XWwwxiActDNB

° Watch Video Solution

109. A solenoid is of length 50 cm and has a radius of 2cm. It has 500
turns. Around its central section a coil of 50 turns is wound. Calculate the

mutual inductance of the system.

° Watch Video Solution

110. An air cored solenoid is of length 0.3m, area of cross section is
1.2 x 10" ®>m? and has 2500 turns. Around its central section, a coil of
350 turns is wound. The solenoid and the coil are electrically insulated
from each other. Calculate the emf induced in the coil if the initial current

of 3Ain the solenoid is reversed in 0.25s.

° Watch Video Solution

111. A solenoid of length 50cm with 20 turns per centimetre and area of

cross-section 40cm? completely surrounds another coaxial solenoid of


https://dl.doubtnut.com/l/_XWwwxiActDNB
https://dl.doubtnut.com/l/_TLPGOPBovjat
https://dl.doubtnut.com/l/_jI6sCjeH9iDn
https://dl.doubtnut.com/l/_nFjjUC86jML8

the same length, area of cross-section 25cm?® with 25 turns per

centimetre. Calculate the mutual inductance of the system.

o Watch Video Solution

112. A solenoidal coil has 50 turns per centimetre along its length and a
cross-sectional area of 4 x 10~ *m?. 200 turns of another wire is wound
round the first solenoid co-axially. The two coils are electrically insulated

from each other. Calculate the mutual inductance between the two coils.

o Watch Video Solution

113. (a) A toroidal solenoid with an air core has an average radius of 0.15m,
area of cross section 12 x 10"*m? and 1200 turns. Obtain the self
inductance of the toroid. Ignore field variation across the cross section of
the toroid. (b) A second coil of 300 turns is wound closely on the toroid
above. If the current in the primary coil is increased from zero to 2.0 Ain

0.05 s, obtain the induced emf in the secondary coil.

. l


https://dl.doubtnut.com/l/_nFjjUC86jML8
https://dl.doubtnut.com/l/_iC4WNxR82Rxc
https://dl.doubtnut.com/l/_9zkgyKIpFfCF

| ¥ vvatch video sSolution J

114. Find the values of ¢; and i,

s 106 500

e

— |00V

i) immediately after the switch S is closed.

o Watch Video Solution

115. Suppose the EM F of the battery, the circuit shown varies with time ¢
so the current is given by i(t) = 3 + 5t, where i is the amperes &t is in

seconds.Take R = 4}, L = 6H& find an expression for the battery


https://dl.doubtnut.com/l/_9zkgyKIpFfCF
https://dl.doubtnut.com/l/_8aiiF1x3Xt5n
https://dl.doubtnut.com/l/_KZPm2kU7WF7R
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o Watch Video Solution

116. Chaitanya pedals a stationary bicycle at one revolution per second.
The pedals are attached to 100 turns coil of area 0.1m? and placed in a

uniform magnetic field of 0.1 T. What is the maximum voltage generated

in the coil ?

o Watch Video Solution



https://dl.doubtnut.com/l/_KZPm2kU7WF7R
https://dl.doubtnut.com/l/_qZ4qmytst9Iq

117. A coil of 800 turns and 50cm? area makes 10 rps about an axis in its
own plane in a magnetic field of 100 gauss perpendicular to this axis.

What is the instantaneous induced emf in the coil?

o Watch Video Solution

118. A person peddles a stationary bicycle the pedals of the bicycle are
attached to a 100 turn coil of area 010 m?. The coil rotates at half a
revolution per second and it is placed in a uniform magnetic field of 0.01
T perpendicular to the axis of rotation of the coil, What is the maximum

voltage generated in the coil ?

o Watch Video Solution

119. A magnetic field directed into the page changes with time according
to B = (0.0300752 + 1440)T, where t is in seconds. The field has a circular
cross section of radius R = 2.50cm. What are the magitude and

direction of the electric field at point P; when t = 3.00s and


https://dl.doubtnut.com/l/_YuoqtayQ4St0
https://dl.doubtnut.com/l/_O7eaFkOvAwIL
https://dl.doubtnut.com/l/_lZG5O4WHbItp

r; = 0.0200m?

X X X
X X X X X X X

XXX XXX XX

o Watch Video Solution

120. The magnetic field at all points within the cyllindrical region whose
cross section is indicated in the accompanying Figure starts increasing at

a constant rate a.. T'/ s. find the magnitud of electric field as a function of


https://dl.doubtnut.com/l/_lZG5O4WHbItp
https://dl.doubtnut.com/l/_GT6irqN6tI5I

7, the distance from the geometric centre of the region.

° Watch Video Solution

121. A wire is bent in the form of a square of side .a. in a varying magnetic
— .
field B = "a’Bytk . If the resistance per unit length is A, then find the

following.


https://dl.doubtnut.com/l/_GT6irqN6tI5I
https://dl.doubtnut.com/l/_dYdc8rsKwYKz

(i) The direction of induced current (ii) The current in the loop (iii)

Potential difference between P and Q

° Watch Video Solution

122. Shown in the figure is a circular loop of radius, r and resistance R. A

t is established inside the

variable magnetic field of induction B = e~
coil. If the key (K) is closed at t=0 , the electrical power developed at the

instant is equal to

° Watch Video Solution



https://dl.doubtnut.com/l/_dYdc8rsKwYKz
https://dl.doubtnut.com/l/_nD2GOhozATpC

123. An inductor of 3H is connected to a battery of emf 6V through a
resistance of 100 (). Calculate the time constant. What will be the

maximum value of current in the circuit ?

° Watch Video Solution

124. A cell of 1.5V is connected across an inductor of 2mH in series with a 2
) resistor What is the rate of growth of current immediately after the cell

is switched on.

° Watch Video Solution

125. A coil having resistance 15 and inductance 10 H is connected across a
90 Volt supply. Determine the value of current after 2sec . What is the

energy stored in the magnetic field at that instant

° Watch Video Solution



https://dl.doubtnut.com/l/_YbQnIMusvFY0
https://dl.doubtnut.com/l/_RMiQrQS4XUKD
https://dl.doubtnut.com/l/_qUySkMLNvRA9
https://dl.doubtnut.com/l/_VTUcRNO0yPfI

126. An inductor of 10mH is connected to a 18V battery through a resistor
of 10k(2 and a switch After a long time, when the maximum current is set
up in the circuit, the current is switched off. Calculate the cur- rent in the

circuit after 2 us.

° Watch Video Solution

127. Calculate the back e.m.f of a 10H, 200 2 coil 100 ms after a 100vdc

supply is connected to it.

° Watch Video Solution

128. The time constant of a certain inductive coil was found to be 2.5 ms.
With a resistance of 802 added in series, a new time constant of 0.5 ms

was obtained. Find the inductance and resistance of the coil.

° Watch Video Solution



https://dl.doubtnut.com/l/_VTUcRNO0yPfI
https://dl.doubtnut.com/l/_uLuNcn2ZN2Qs
https://dl.doubtnut.com/l/_AFv0rzRyE8Tt

129. When a coil joined to a cell, the current through the coil grows with a
time constant 7. After what time, the current will reach 10% of its steady-

state value?

o Watch Video Solution

130. At t=0, an inductor of zero resistance is joined to a cell of emf ¢
through a resistance. The current increases with a time constant 7. After
what time will the potential difference across the coil be equal to that

across the resistance ?

o Watch Video Solution

131. A coil of resistance 202 and inductance 0.5H is switched to DC200V
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.


https://dl.doubtnut.com/l/_sDyDo3EeOCfy
https://dl.doubtnut.com/l/_U7UeM4LRXCIG
https://dl.doubtnut.com/l/_ZDBbOQ2UAc1g

° Watch Video Solution

132. In the circuit shownin figure switch S is closed at time t=0. Find the
current through different wire and charge stored on the capacitor at any

time ¢.

R 3R

o Watch Video Solution

133. A parallel - plate capacitor, filled with a dielectric of dielectric
constant k, is charged to a potential Vj. It is now disconnected from the

cell and the slab is removed. If it now discharges, with time constant T,


https://dl.doubtnut.com/l/_ZDBbOQ2UAc1g
https://dl.doubtnut.com/l/_DTrze2Eu53Ka
https://dl.doubtnut.com/l/_fjcBQ6kXIzpC

through a resistance, then find time after which the potential difference

across it will be Vj?

o Watch Video Solution

134. A 4uF' capacitor and a resistance of 2.5M(Q are series 12 V battery.
Find the time after with the potential difference across the capacitor is 3

times the potential difference across the resistance [Given In(2) = 0.693]

o Watch Video Solution

135. 3 A coil of inductance 8.4 mH and resistance 6 Omega is connected

to a 12 V battery The current in the coil is 1.0 A at approximately the time

o Watch Video Solution

136. In a circuit inductance L and capacitance C are connected as shown in

figures. A; and A, are ammeeters. When key K is pressed to complete


https://dl.doubtnut.com/l/_fjcBQ6kXIzpC
https://dl.doubtnut.com/l/_qJ2z678fzM0d
https://dl.doubtnut.com/l/_WvGo3aFRWGfa
https://dl.doubtnut.com/l/_1POOWTRpVPhM

the circuit, then just after closing key(K), the reading of current wil be

&2

° Watch Video Solution

1. A cylindrical bar magnet is kept along the axis of a circular coil. If the

magnent is rotated about its axis, then

A. A current will be induced in the coil

B. No current will be induced in the coil

C. Only emf will be induced in the coil

D. Both em.f and current will be induced in the coil

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_1POOWTRpVPhM
https://dl.doubtnut.com/l/_RnD4fZH29bOc
https://dl.doubtnut.com/l/_6fMYO3X6KG4k

2. A magnet is brought towards a coil (i) speedly (ii) slowly, then induced
emf/induced charge will be respectively

A. More in first case/More in first case

B. More in first case/Equal in both case

C. Less in first case/More in second case

D. Less in first case/Equal in both case

Answer: B

° Watch Video Solution

3. If the flux of magnetic induction through each turn of a coil of
resistance R and having N turns changes from ¢; to ¢5 then the

magnitude of the charge that passes through the coil is

a2
R
o N(é2 — &)
' R


https://dl.doubtnut.com/l/_6fMYO3X6KG4k
https://dl.doubtnut.com/l/_nD9K9KQ0xdIJ

¢2 o1
NR

NR
¢2 o1

Answer: B

° Watch Video Solution

4. Two coils C; and (5 are kept coaxially as shown the coil C is
connected to a battery and the coil C; is connected to a galvanometer.

The deflection in galvanometer can be increased by

L L,

- F E o - W m o o oW W

__||J

A.inserting a soft iron rod in coil Cj.
B. increasing relative speed between coils

C. connecting powerful battery to the coil C


https://dl.doubtnut.com/l/_nD9K9KQ0xdIJ
https://dl.doubtnut.com/l/_BXMq3BiuXFd8

D. all the above

Answer: D

o Watch Video Solution

5. A closed iron ring is held horizontally and a bar magnet is dropped

through the ring with its length along the axis of he ring. The

acceleration of the falling is

A. Equal to gravity

B. Less than gravity

C. More than gravity

D. Depends on the diameter of the ring and the length of the magnet

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_BXMq3BiuXFd8
https://dl.doubtnut.com/l/_HUl6r5vBXts1
https://dl.doubtnut.com/l/_O8ukacgy5Xiz

6. The north pole of a magnet is brought near a metallic ring as shown in

the figure. The direction of induced current in the ring will be

S

N

A. First clockwise then anti clockwise

B. In clockwise direction

C.In anti clockwise direction

D. First anti clockwise then clockwise

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_O8ukacgy5Xiz

7. Two similar circular loops carry equal currents in the same direction. On

moving the coils further apart, the electric current will

A. Increase

B. Decrease

C. Remain uncharged

D. The information is incomplete

Answer: A

o Watch Video Solution

8. As shown in the figure, a magnet is moved with a fast speed towards a
coil at rest. Due to this induced emf, induced current and induced charge
in the coll is E, I and Q respectively. If the speed of the magnet is doubled,

the incorrect statement is

A. E increases


https://dl.doubtnut.com/l/_2RGO4mOFmKhO
https://dl.doubtnut.com/l/_vuZkK7SiXwPE

B. | increases

C. Q remains same

D. Q increases

Answer: D

o Watch Video Solution

9. Two different 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, is

A. Clockwise

B. Zero

C. Counter clock wise

D. In a direction that depends on the ratio of the loop radii

Answer: C

[ - 1


https://dl.doubtnut.com/l/_vuZkK7SiXwPE
https://dl.doubtnut.com/l/_F8R60PXW6Hyr

| @ Watch Video Solution J

10. A magnet is dropped dwon an infinitely 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 accelerating

D.The magnet moves with continuously increasing velocity and

acceleration.

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_F8R60PXW6Hyr
https://dl.doubtnut.com/l/_Qz1irsWZ1Ean

11. An infinitely long cylinder is kept parallel to a uniform magnetic field B
directed along positive Z-axis. The direction of induced current as seen
from the Z-axis will be

A. Clockwise of the +ve z axis

B. Anti clockwise of the +ve z axis

C.Zero

D. Along the magnetic field

Answer: C

o Watch Video Solution

12. 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/_pgh2USDTdGBB
https://dl.doubtnut.com/l/_hTQXTd6DpQqF

<
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Then, as the magnet oscillates,

A. G shows deflection to the left and right with constant amplitude

B. G shows deflection on one side

C. G shows no deflection

D. G shows deflection to the left and right but the amplitude steadily

decreases.


https://dl.doubtnut.com/l/_hTQXTd6DpQqF

Answer: D

o Watch Video Solution

13. When the current through a solenoid increases at a constant rate,

then the induced current

A.Is constant and is in the direction of the instaneous current

B.Is constant and is opposite to the direction of the instaneous

current

C. Increases with time and is in the direction of the instaneous current

D. Increases with time and opposite to the direction of the instaneous

current

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_hTQXTd6DpQqF
https://dl.doubtnut.com/l/_lB5yyS59zWOz
https://dl.doubtnut.com/l/_pKLEQZ77frGB

14. Two coils of wires A and B are mutually at right angles to each other
as shown in the figure. If the current in one coil is changed, then in the

other coil

A. No current will be induced.

B. Current will be induced in clockwise direction.

C. Current will be induced in anti-clockwise direction.

D. Current will be induced depending on increasing or decreasing

current.


https://dl.doubtnut.com/l/_pKLEQZ77frGB

Answer: A

° Watch Video Solution

15. In the given figure, the north pole of a magnet is brought towards a

closed loop containing a condenser. Positive charge will be produced on

Al TB

A. Plate A
B. Plate B
C.Both on plate A and plate B

D. Neither on plate A nor plate B

Answer: A

| 1


https://dl.doubtnut.com/l/_pKLEQZ77frGB
https://dl.doubtnut.com/l/_3h2OJN4ugdJ4

| o Watch Video Solution

16. Two identical circular loops of metal wires are lying on a table without
touching each other. Loop A carries a current which increases with time.
In response, the loop B

A. Remains stationary

B. Is attracted by the loop A

C.Is repelled by the loop A

D. Rotates about its centre of mass with centre of mass fixed

Answer: C

o Watch Video Solution

17. A closed loop moves normal to a constant electric field between the

plates of capacitor with plane of loop is normal to the field. When the


https://dl.doubtnut.com/l/_3h2OJN4ugdJ4
https://dl.doubtnut.com/l/_9J0UH558Y7ft
https://dl.doubtnut.com/l/_D3mB6dRHaATm

loop is partially outside the plates of capacitor, the induced current in the

loop

A. depends on speed of loop

B. depends on size of loop

C. depends of intensity of electric field

D. zero

Answer: D

o Watch Video Solution

18. A circular loop of radius R, carrying current I, lies in x — y plane with

its center at origin. The total magnetic flux through = — y plane is

A. Directly proportional to |

B. Directly proportional R

C. Inversely proportional to R


https://dl.doubtnut.com/l/_D3mB6dRHaATm
https://dl.doubtnut.com/l/_spxqfeOPZKhc

D. Zero

Answer: D

o Watch Video Solution

19. As shown in figure, P and Q are two co-axial conducting loops
separated by some distance. When the switch S is closed, a clockwise
current Ip flows in P (as seen by E) and an induced current Iy, flows in Q.
The switch remains closed for a long time. When S is opened, a current
Ig, flows in Q.

Then, the directions of I, and I, (as seen by E) are

P Q



https://dl.doubtnut.com/l/_spxqfeOPZKhc
https://dl.doubtnut.com/l/_qVOv12l0ajpx

A. respectively clockwise and Anti-clockwise

B. both clockwise

C. both Anti-clockwise

D. respectively anti-clockwise and clockwise

Answer: D

o Watch Video Solution

20. 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

e

—Yeuuuen T



https://dl.doubtnut.com/l/_qVOv12l0ajpx
https://dl.doubtnut.com/l/_9I9cz6YEaofW

—

Answer: B

° Watch Video Solution

21. A current carrying wire is placed below a coil in its plane, with current

flowing as shown. If the current increases.


https://dl.doubtnut.com/l/_9I9cz6YEaofW
https://dl.doubtnut.com/l/_oNAgrqR4ughC

A. No current will be induced in the coil

B. An anti clockwise current will be induced in the coil

C. A clockwise current will be induced in the coil

D. The current induced in the coil will be first anti clockwise and then

clockwise

Answer: C

o Watch Video Solution

22. A wire loop is rotated in magneitc field. The frequency of change of
direction of the induced em f. is.

(1.) Once per revolution


https://dl.doubtnut.com/l/_oNAgrqR4ughC
https://dl.doubtnut.com/l/_LDD33P52Ua48

(2.) twice per revolution

(3.) four times per revoution

(4.) six time per revolution

A. Once per revolution

B. Twice per revolution

C. Four times per revolution

D. Six times per revolution

Answer: B

o Watch Video Solution

23. A coil is rotated in a uniform magnetic field about an axis

perpendicular to the field. The emf induced in the coil would be maximum

when the plane of coil is :

A. parallel to the field

B. perpendicular to the field


https://dl.doubtnut.com/l/_LDD33P52Ua48
https://dl.doubtnut.com/l/_bwo9xHJ8v6T1

C.at 45° to the field

D. none of these

Answer: A

o Watch Video Solution

24. Write down the IUPAC name of the following :

A. its acceleration becomes greater than g

B. its acceleration becomes less than g

C. its acceleration remains equal to g

D. none of these


https://dl.doubtnut.com/l/_bwo9xHJ8v6T1
https://dl.doubtnut.com/l/_QeORPW2giXjU

Answer: C

° Watch Video Solution

25. The north of a bar magnet is moved towards a coil along the axis

passing through the centre of the coil and perpendicular to the plane of

the coil. The direction of the induced current in the coil when viewed in

the direction of the motion of the magnet is

A. Clockwise

B. Anti - clockwise

C. No current in the coil

D. Either clockwise or anti - clockwise

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_QeORPW2giXjU
https://dl.doubtnut.com/l/_mOZrVjCP5Nk3

26. Two identical coaxial circular loops carry a current | each ciculating in

the same direction. If the loops approach each other

A. The current in each increases

B. The current in one increases and current in the other decrease

C.The current in each decreases

D. The current in each remains same

Answer: C

o Watch Video Solution

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

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


https://dl.doubtnut.com/l/_5xttT9wlk4OP
https://dl.doubtnut.com/l/_FFGVND5gSCON

The directions of induced currents in wires AB and CD are

A X X K X
C

.’f’

X l’\.jj A X X
:_\"Q"\‘w«‘
w“"ff \\\
™ Ny o s
.
AN

A.BtoAandDto C

B.AtoBand Cto D

C.AtoBandDto C

D.BtoAand Cto D

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_FFGVND5gSCON

28. In an experiment, a magnet with its magnetic moment along the axis
of circular coil and directed towards the coil, is withdrawn away from the
coil and parallel to itself. The current in the coil, as seen by the
withdrawing magnet, is

A. zero

B. clockwise

C. anti clockwisc

D. first .a. then .b.

Answer: B

o Watch Video Solution

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

into the paper. The magnetic field is increasing at a constant rate. The


https://dl.doubtnut.com/l/_98SaPgkM2Zqr
https://dl.doubtnut.com/l/_QBZVQlKI2sHA

directions of induced currents in wires AB and CD are

C D

H

B A

A.BtoAandDto C
B.AtoBandCto D
C.AtoBandDto C

D.BtoAand Cto D

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_QBZVQlKI2sHA

30. If a current of 0.5 apere flows through a metallic wire for 2 hour then

how many electrons flow through the wire ?

A. a current is induced in anticlockwise direction and a > g

B. a current is induced in the clockwise direction and a < g

C.a current is induced in anticlockwise direction and a < g

D. no current is induced in the loopanda=g

Answer: B

o Watch Video Solution

31. Consider the situation shown in the figure, If the current I in the long

straight conducting wire XY is increased at a steady rate then the


https://dl.doubtnut.com/l/_nV0vppTbskem
https://dl.doubtnut.com/l/_MnuQNOtZ1mYj

induced emf.s in loops A and B wil be

X

A. clock wise in A, anti clockwise in B
B. anti clock wise in A, clockwise in B
C. clockwise in both A and B

D. anti clockwise in both A and B

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_MnuQNOtZ1mYj

32. A conducting bar is pulled with a constant speed v on a smooth
conducting rail. The region has a steady magnetic field of induction B as
shown in the figure. If the speed of the bar is doubled then the rate of

heat dissipation will

ooy

A. Constant

B. Quarter of the initial value

C. Four fold


https://dl.doubtnut.com/l/_MnuQNOtZ1mYj
https://dl.doubtnut.com/l/_WM21Js3HI39g

D. Doubled

Answer: C

° Watch Video Solution

33. The self-inductance L of a solenoid of length | and area of cross-

section A, with a fixed number of turns N increases as

A.l and A increase

B.| decreases and A increase

C.lincreases and a decrease

D. both | and A decrease

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_WM21Js3HI39g
https://dl.doubtnut.com/l/_pgTgEu8jxegw

34. A conducting square loop of side | and resistance R is moving out of
the plane with a uniform velocity v perpendicular to one of its sides. A
uniform and constant magnetic field B exists along the perpendicular to

the plane of the loop as shown in figure.

The current induced in the loop is

A P2 ook
. R ClocC Ise

Blv . i
B. —— anti clockwise

R
2Blv

anti clockwise

D. zero



https://dl.doubtnut.com/l/_1wOV0mtw3FsX

L = vvailln viaco S0Iution )

35. A metalic square loop ABCD is moving in its own plane with velocity v
is in a uniform magnetic field perpendicular to its plane as shown in the

figure . An electric field is induced

|8

s

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

o Watch Video Solution

36. An electric potential difference will be induced between the ends of

the conductor shown in the figure, if the conductor moves in the


https://dl.doubtnut.com/l/_1wOV0mtw3FsX
https://dl.doubtnut.com/l/_960SUvbNJMIi
https://dl.doubtnut.com/l/_pVBj2BMBW6ZN

direction shown by

AP

B.R

C.L

D.M

Answer: D

° Watch Video Solution

37. A vertical rod of length | is moved with constant velocity v towards

east. The vertical component of earth magnetic field is B and angle of dip


https://dl.doubtnut.com/l/_pVBj2BMBW6ZN
https://dl.doubtnut.com/l/_NzORtXDbdigi

is 0. The induced emf. in therod is

A. Blvsin 6

B. Blvtan®

C.Blvcot 0

D. Blvcos @

Answer: C

o Watch Video Solution

38. A positive charge q moves along the line AB, which lies in the same

plane as a circular loop of conducing wire as shown in the figure. The


https://dl.doubtnut.com/l/_NzORtXDbdigi
https://dl.doubtnut.com/l/_Lt6hhjHhwaGv

direction of current induced in the loop is

:H
&
X

A

A. Clockwise
B. First anticlockwise then clockwise
C. First clockwise then anticlockwise

D. No current is induced

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_Lt6hhjHhwaGv

39. A metallic ring is connected to a rod oscillates freely like a pendulum.
If now a magnetic field is applied in horizontal direction so that the

pendulum now swings through the field, the pendulum will

L.

A. Keep oscillating with the old time period

B. Keep oscillating with a smaller time period

C. Oscillates with increasing time period and come to rest

D. Come to rest very soon

Answer: C

o Watch Video Solution

40. Figure shows tow bulbs B; and B, resistor R and inductor L, when

the switch S is turned off


https://dl.doubtnut.com/l/_Lt6hhjHhwaGv
https://dl.doubtnut.com/l/_g5HDZOlddNoM
https://dl.doubtnut.com/l/_cI8sM0w8RvQ6

R

L

K|

A.Both Bjp and B3 die out promptly

B. Both B; and Bs die out with some delay

C. B; dies out promptly but By with some delay.

D. B> dies out promptly but B; with some delay.

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_cI8sM0w8RvQ6

41. An inductor L, a resistanc eR and two identical bulbs B; and B, are
connected to a battery through a switch S as shown in the figure . The
resistance of coil having inductance L is also R. Which of the following
statement gives the corrrect description of the happenings when the

switch S is closed?

L 2 B
y N N
..._.,_../?)’b“c, ST

R 37’) £3
WW’V\/\,.“«“..“.MF:‘:" L. e e
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e -/
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A.The bulb Bs lights up earlier than B; and finally both the bulbs
shine equally bright
B. B1 light up earlier and finally both the bulbs acquire equal

brightness


https://dl.doubtnut.com/l/_V5DZsE6XDRer

C. B, lights up earlier and finally B; shines brighter than B,

D. B; and B, light up together with equal brightness all the time

Answer: A

° Watch Video Solution

42. If the number of turns per unit length of a coil of solenoid is doubled,

the self-inductance of the solenoid will

A. Be nine times

B. Remain constant

C. Be halved

D. Be doubled

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_V5DZsE6XDRer
https://dl.doubtnut.com/l/_mTrP1AhWqpoG
https://dl.doubtnut.com/l/_stIr623Q8Zhj

43. A solenoid is connected to a battery so that a steady current flows

through it. If an iron core is inserted into the solenoid, the current will

A. Increase

B. decrease

C.remains same

D. first increase then decrease

Answer: B

o Watch Video Solution

44, A coil of self-inductance L is connected in series with a bulb B and an

AC source. Brightness of the bulb decreases when

A. Frequency of the AC source is decreased

B. Number of turns in the coil is reduced


https://dl.doubtnut.com/l/_stIr623Q8Zhj
https://dl.doubtnut.com/l/_Xr84d05kv5P4

C. A capacitance of reactiance Xs = X, is included in the same

circuit

D. An iron rod is inserted in the coil

Answer: D

o Watch Video Solution

45.The coefficient of mutual inductance of two coils depends on

A. the currents in the two coils.

B. the rates at which the currents are changing in the two coils.

C. relative position and orientation of the two coils.

D. the materials of the wires of the coils.

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_Xr84d05kv5P4
https://dl.doubtnut.com/l/_TZfm0phzl3lW
https://dl.doubtnut.com/l/_K0fnTvyujxgw

46. Two circular coils can be arranged in any of three situations as shown

in the figure. Their mutual inductance will be

o 0
©©©O

(11) (111)

A. maximum in situation (a)
B. maximum in situation (b)
C. maximum in situation (c)

D. the same in all situations

Answer: A

o Watch Video Solution

47.When the plane of the armature of an ac. generator is parallel to the

field , in which it is rotating


https://dl.doubtnut.com/l/_K0fnTvyujxgw
https://dl.doubtnut.com/l/_Ys26rFiHKO0J

A. both the flux linked and induced emf in the coil area zero
B. the flux linked with it is zero, while induced emf is maximum
C. flux linked is maximum while induced emf is zero

D. both the flux and emf have their respective maximum values.

Answer: B

o Watch Video Solution

48. A coil of self-inductance L is placed in an external magnetic field (no
current flows in the coil). The total magnetic flux linked with the coil is ¢.

The magnetic field energy stored in the coil is


https://dl.doubtnut.com/l/_Ys26rFiHKO0J
https://dl.doubtnut.com/l/_2SMhMTBgU70g

Answer: B

° Watch Video Solution

49, Switch S of the circuit shown in figure is closed at t = 0.

E
| S e
I S
R L
L AMWWW—T000

If emf in L is e and 7 is the current flowing through the circuit at time t,

which of the following graphs is corrent?

0 \


https://dl.doubtnut.com/l/_2SMhMTBgU70g
https://dl.doubtnut.com/l/_7o1DDUfRz7Zc

C.
ij
o |
D.
Answer: C

o Watch Video Solution

50. The magnetic energy stored in a long solenoid of area of cross-section

Ain a small region of length L is

B2AL
243

A.


https://dl.doubtnut.com/l/_7o1DDUfRz7Zc
https://dl.doubtnut.com/l/_7pAmWcfmm6mN
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T

1
C. E,LI,()B2AL

B2AL
210

D.

Answer: D

o Watch Video Solution

51. In an L-R circuit connected to a battery of constant emf E, switch is
closed at time t=0. If e denotes the induced emf across inductor and | the
current in the circuit at any time t. Then which of the following graphs

shown the variation of e with i?


https://dl.doubtnut.com/l/_7pAmWcfmm6mN
https://dl.doubtnut.com/l/_tCkrOzmNjqzm

Answer: A

° Watch Video Solution

52. Two identical capacitors A and B are charged to the same potential
and then made to discharge through resistances R4 and Rp respectively,

with R4 > Rp.


https://dl.doubtnut.com/l/_tCkrOzmNjqzm
https://dl.doubtnut.com/l/_v0qFT2EFgNRt

A. A will require greater time than B to discharge

B. More heat will be produced in A than in B.

C. More heat will be produced in B than in A.

D. A will require less time than B to discharge completely

Answer: A

o Watch Video Solution

53. Consider the situation shown in figure . If the switch is closed and

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

L.

A. an anticlockwise current pulse

B. a clockwise current pulse

C.an anticlockwise current pulse and then an anticlockwise current

pulse

D. a clockwise current pulse and then an anticlockwise current pulses


https://dl.doubtnut.com/l/_v0qFT2EFgNRt
https://dl.doubtnut.com/l/_OLVxNFPI5UOv

Answer: D

o Watch Video Solution

54. In the pure inductive circuit, the curves between frequency f and
reciprocal of inductive reactance 1/ X7 is

A. at the time of switching on due to high resistance

B. at the time of switching off due to high resistance

C. at the time of switching off due to low resistance

D. at the time of switching on due to low resistance

Answer: B

o Watch Video Solution

55.The heat developed in a system is proportional to the current through

it.


https://dl.doubtnut.com/l/_OLVxNFPI5UOv
https://dl.doubtnut.com/l/_6rnoHNHkhEaC
https://dl.doubtnut.com/l/_DqvVwTY9rZH1

A.a,conly

B.c,d only

C.a,cd

D.d only

Answer: B

o Watch Video Solution

56. Match the items of column I with those of Column Il and choose the

correct option from the codes given below.


https://dl.doubtnut.com/l/_DqvVwTY9rZH1
https://dl.doubtnut.com/l/_WALspftkIxsv

tﬂrmﬂ = |
iplanarigops of different
shapes
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d ak

A.A-3,B-1,C2

B.A-2,B-1,C-3

C.A-1,B-2,C3

D.A-1,B-3,C-2

Answer: B

[ e~



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

[ W Watch Video Solution J

57. Consider the following statements

A) If time constant is small the condenser discharges slowly.

B) For small values of inductance the rate of decay of current will be large
A. Both are correct
B.Only A is correct
C.Only B is correct

D. Both are wrong

Answer: C

o Watch Video Solution

58. The switches in (a) and (b) are closed at t = 0 and re opened after a

long time at ¢t = ¢


https://dl.doubtnut.com/l/_WALspftkIxsv
https://dl.doubtnut.com/l/_xolBzS2LlJd8
https://dl.doubtnut.com/l/_pGwRf5hXaM6F

(a)

a) The chargeon Cjust att =0 is eC,
b) The charge on Clong aftert=0is eC.
o . €
c) The current in L just beforet =0 is 7
. . €
d) The current in L long aftert =0 is 7
A. a, c are true
B. b, d are true

C.onlyd is true

D.only ais true

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_pGwRf5hXaM6F

1. A : Total induced emf in a loop is not confined to any particular point
but it is distributed around the loop in direct proportion to the
resistances of its parts.
R: In general when there is no change in magnetic flux, no induced emf is
produced.

A.Both A and R are true and R is the correct explanation

B. Both A and R are true but R is not the correct explanation of A

C.Ais true but R is false

D.Both A and R are false

Answer: B

o Watch Video Solution

2. (A): Unlike electrostatic field the lines of induced field from closed loop.

(R): Electrostatic field is conservative unlike induced fields.


https://dl.doubtnut.com/l/_NR0DBfWOLmIG
https://dl.doubtnut.com/l/_XEAzVo2imvoU

A.Both Aand R are true and R is the correct explanation

B. Both A and R are true but R is not the correct explanation of A

C.Ais true but R is false

D. Both A and R are false

Answer: A

o Watch Video Solution

3. A: The mutual Induction between the two coils infinitely apart is zero. R:

If the mutual induction between the two coils is zero, it means that their

self inductances are also zero.

A.Both A and R are true and R is the correct explanation

B. Both A and R are true but R is not the correct explanation of A

C.Ais true but R is false

D.Both A and R are false


https://dl.doubtnut.com/l/_XEAzVo2imvoU
https://dl.doubtnut.com/l/_nZPcTK8GoVfi

Answer: C

o Watch Video Solution

4. A: An inductor is called the inertia of an electric circuit.

R: An inductor tends to keep the flux constant.

A.Both A and R are true and R is the correct explanation

B. Both A and R are true but R is not the correct explanation of A

C.Ais true but R is false

D.Both A and R are false

Answer: A

o Watch Video Solution

5. A: At any instant, if the current through an inductor is zero, then the

induced emf will also be zero.


https://dl.doubtnut.com/l/_nZPcTK8GoVfi
https://dl.doubtnut.com/l/_lgiMwC613VUF
https://dl.doubtnut.com/l/_HH4feS6x3cjq

R: In one time constant, the current flows to 37 percent of its maximum

value in a series LR circuit.

A.Both Aand R are true and R is the correct explanation

B. Both A and R are true but R is not the correct explanation of A

C.Ais true but R is false

D. Both A and R are false

Answer: D

o Watch Video Solution

6. A: There may be an induced emf in a loop without induced current.

R: Induced current depends on the resistance of the loop as well.

A.Both A and R are true and R is the correct explanation

B. Both A and R are true but R is not the correct explanation of A

C.Ais true but R is false


https://dl.doubtnut.com/l/_HH4feS6x3cjq
https://dl.doubtnut.com/l/_AU4pE7iZ7CAB

D.Both A and R are false

Answer: A

o Watch Video Solution

7. A: When the magnetic flux through a loop is maximum, induced emf is
maximum.
R: When the magnetic flux through a loop is minimum, induced emf is
minimum.

A.Both A and R are true and R is the correct explanation

B. Both A and R are true but R is not the correct explanation of A

C.Ais true but R is false

D. Both A and R are false

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_AU4pE7iZ7CAB
https://dl.doubtnut.com/l/_CN6HzDtisjVO

8. A When a conducting loop is kept stationary in a non-uniform

magnetic field an emf is induced.

R: As per Faraday's law, whenever flux changes, an emf is induced.

A.Both A and R are true and R is the correct explanation

B.Both A and R are true but R is not the correct explanation of A

C.Ais true but R is false

D. Ais false but R is true

Answer: D

o Watch Video Solution

9. A: When an electric motor is started, a variable resistance (that
decreases with time) is used in series. This resistance is known as motor
slarter,

R: The back-emf in the beginning, when motor starts, is very small.


https://dl.doubtnut.com/l/_D6abhtsIW30S
https://dl.doubtnut.com/l/_gFlskc1JWvnW

A.Both Aand R are true and R is the correct explanation

B. Both A and R are true but R is not the correct explanation of A

C.Ais true but R is false

D. Both A and R are false

Answer: A

o Watch Video Solution

10. A current | is flowing in a straight conductor of length L. The magnetic
: : L L : :
induction at a point distant T from its centre will be
A.Both A and R are true and R is the correct explanation
B. Both A and R are true but R is not the correct explanation of A
C.Ais true but R is false

D.Both A and R are false

Answer: B



https://dl.doubtnut.com/l/_gFlskc1JWvnW
https://dl.doubtnut.com/l/_N85L6OlTS6Ob

| o Watch Video Solution

11. A: Electrical power through transmission lines is transmitted at high

voltage.

R: At high voltage theft of power is checked.
A.Both A and R are true and R is the correct explanation
B. Both A and R are true but R is not the correct explanation of A
C.Ais true but R is false

D.Both A and R are false

Answer: C

o Watch Video Solution

12. (A): The electric field induced due to changing magnetic field is non-

conservative.


https://dl.doubtnut.com/l/_N85L6OlTS6Ob
https://dl.doubtnut.com/l/_XKG7dUSraKvL
https://dl.doubtnut.com/l/_RLvGSOBV0jpy

(R): The line integral of the electric field along a closed loop is always

Zero.

A.Both Aand R are true and R is the correct explanation

B. Both A and R are true but R is not the correct explanation of A

C.Ais true but R is false

D. Both A and R are false

Answer: C

o Watch Video Solution

13. (A): In equation F' = ¢(E + v x B) when v = 0, any force on the
charge must arise from the electric field term E alone

(R): To explain, the existence of induced emf or induced current in static
conductor kept in time - varying magnetic field, we must assume that a

time - varying magnetic field generates an electric field

A.Both A and R are true and R is the correct explanation


https://dl.doubtnut.com/l/_RLvGSOBV0jpy
https://dl.doubtnut.com/l/_bbGqIzNMVUD7

B. Both A and R are true but R is not the correct explanation of A

C.Ais true but R is false

D.Both A and R are false

Answer: B

o Watch Video Solution

14. A: The induced current flows so as to oppose the cause producing it.

R: Lenz's law is based on energy conservation.

A.Both A and R are true and R is the correct explanation

B.Both A and R are true but R is not the correct explanation of A

C.Ais true but R is false

D.Both A and R are false

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_bbGqIzNMVUD7
https://dl.doubtnut.com/l/_kR7irevyYgZZ

15. (A): Only a change in magnetic flux will maintain an induced current in
the coil.
(R): The presence of large magnetic flux through a coil maintains a
current in the coil if the circuit is continuous

A.Both A and R are true and R is the correct explanation

B. Both A and R are true but R is not the correct explanation of A

C.Ais true but R is false

D.Both A and R are false

Answer: C

o Watch Video Solution

16. (A): If changing current is flowing through a machine of iron eddy
currents are produced

(R): Change in magnetic flux through an area causes eddy currents


https://dl.doubtnut.com/l/_kR7irevyYgZZ
https://dl.doubtnut.com/l/_fALQXpbERZTZ
https://dl.doubtnut.com/l/_fviwU2l9EJmb

A.Both Aand R are true and R is the correct explanation

B. Both A and R are true but R is not the correct explanation of A

C.Ais true but R is false

D. Both A and R are false

Answer: A

o Watch Video Solution

17. Assertion : The possibility of an electric bulb fusing is higher at the
time of switching on and off.
Reason : Inductive effects produce a sugar at the time of switch - off and
switch -on .

A.Both A and R are true and R is the correct explanation

B. Both A and R are true but R is not the correct explanation of A

C.Ais true but R is false

D.Both A and R are false


https://dl.doubtnut.com/l/_fviwU2l9EJmb
https://dl.doubtnut.com/l/_4HIAqyQiHI5U

Answer: A

° Watch Video Solution

%
18. Assertion : An emf E is induced in a closed loop where magnetic flux

%
is varied. The induced E is not a conservative field.
. . % % .
Reason : The line intergral E . dl around the closed loop is non-zero.
A.Both A and R are true and R is the correct explanation
B. Both A and R are true but R is not the correct explanation of A

C.Ais true but R is false

D.Both A and R are false

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_4HIAqyQiHI5U
https://dl.doubtnut.com/l/_mnMcBHOSa7cr
https://dl.doubtnut.com/l/_2zcS7br0Coxe

1. A coil of 100 turns and area square centimetre is placed in a magnetic
field B =0.2 T . The normal to the plane of the coil makes an angle of 60°
with the direction of the magnetic field . The magnetic flux linked with the

coil is :

o Watch Video Solution

2. The magnetic field in a «certain region is given by
— — 3
B = (4.02' — 1.8k) x 107°T. How much flux passes through a

5.0cm? area loop in this region if the loop lies flat on the xy-plane?

A.-900 nwb
B.- 700 nwb
C.-200 nwb

D.-800 nwb

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_2zcS7br0Coxe
https://dl.doubtnut.com/l/_KC3hLIRItleA

3. A magentic field of 2 x 1072 T acts at right angles to a coil of area
100cm? , with 50 turns .The average emf induced in the coils is 0.1V, when
it is removed from the fields in t second . The value of t is

A.Os

B. 0.01s

C.1s

D. 20s

Answer: A

o Watch Video Solution

4. A magnetic flux of 500 microweber passing through a 200 turn coil is

reversed in 20 x 10 3s. The average induced emf in the coil (in volt) is

A .25


https://dl.doubtnut.com/l/_KC3hLIRItleA
https://dl.doubtnut.com/l/_A4VtiHRooIrV
https://dl.doubtnut.com/l/_LQHiwY8wpVFM

B.5

C.75

D.10

Answer: D

° Watch Video Solution

5. The magnetic flux linked with a coil (in Wb) is given by the equation
¢ = 5t* + 3t + 16 . The magnetic of induced emf in the coil at fourth
second will be

A. 145V

B.43V

c.1ov

D.108 V

Answer: B

[ - 1


https://dl.doubtnut.com/l/_LQHiwY8wpVFM
https://dl.doubtnut.com/l/_i9buYj5dzGQj

| @ Watch Video Solution J

6. A rectangular coil of 20 turns and area of cross-section 25sq. Cm has a
resistance of 10042. If a magnetic field which is perpendicular to the plane
of coil changes at a rate of 1000 tesla per second, the current in the coil
is

A.Tamp

B.0.5amp

C.5amp

D. 50 amp

Answer: B

o Watch Video Solution

7.1n a magnetic field of 0.057’, area of a coil changes from 101 em? to 100

em? without changing the resistance which is 2Q. The amount of charge


https://dl.doubtnut.com/l/_i9buYj5dzGQj
https://dl.doubtnut.com/l/_9QkF3IeGNPFu
https://dl.doubtnut.com/l/_LFtctVzihU6r

that flows during this period is

A25x 10 8¢

B.2x 107 %

c.10°%c

D.8 x 10~ %¢

Answer: A

o Watch Video Solution

8. A coil of 4012 resistance, 100 turns and radius 6 mm is connected to
ammeter of resistance 160(2. Coil is placed perpendicular to the magnetic
field. When coil is taken out of the field, 32uC charge flows through it.
The intensity of magneic field will be

A.655T

B.566T

C.0655T


https://dl.doubtnut.com/l/_LFtctVzihU6r
https://dl.doubtnut.com/l/_pPgJNrjBtIBr

D.0.566 T

Answer: D

° Watch Video Solution

9. A magnetic field of 5 x 102 T is produced at a perpendicular distance
of 0.2 m from a long straight wire carrying electric current. If the
permeability of free space is 47 x 10~ "T'm /A, the current passing
through the wire in A'is

A. .02 A

B.OA

C4A

D.50 A

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_pPgJNrjBtIBr
https://dl.doubtnut.com/l/_mGe69NQkEAb7

10. The number of turns in the coil of an AC generator is 5000 and the
area of the coil is 0.25m?. The coil is rotated at the rate of 100 cycles/s in
a magnetic field of 0.2Wm ~2. The peak value of the emf generated is
nearly

A. 786 kv

B. 440 kv

C.220 kv

D. 1571 kV

Answer: D

o Watch Video Solution

11. A circular coil of area 8 m? and number of turns 20 is placed in a
magnetic field of 2T with its plane perpendicular to it. It is rotated with an

angular velocity of 20 rev / s about its natural axis. The emf induced is


https://dl.doubtnut.com/l/_yfdDMi8j9WQZ
https://dl.doubtnut.com/l/_NDiVLJMDsu2K

A. 400V

B. 800 VvV

C.zero

D.400 T V

Answer: C

o Watch Video Solution

12. A coil having 500 square loops each of side 10 cm is plance normal to a
magnetic flux which increases at the rate of 1.07's ~'. The induced emf in
volts is

A. 01

B.0.5

C.1

D.5


https://dl.doubtnut.com/l/_NDiVLJMDsu2K
https://dl.doubtnut.com/l/_sRJCS5GEWaqU

Answer: D

° Watch Video Solution

13. The Wing span of an aeroplane is 20 metre . It is flying in a field , where
the vertical component of magnetic field of earth is 5 x 10 ~° tesla , with
vertical component of magnetic field of earth is 5 x 107° tesla , with

velocity 360 km/h .The potential difference produced between the blades

will be :

A.010V
B.015V
C.0.20V

D.0.30V

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_sRJCS5GEWaqU
https://dl.doubtnut.com/l/_RURaEoQPCv3N
https://dl.doubtnut.com/l/_z9KdhtkpKQZK

14. A small piece of metal wire is dragged across the gap between the
pole pieces of a magnet in 0.4 sec. If magnetic flux between the pole
pieces is known to be 8 x 1074Wb, then induced emf in the wire, is

A4dx103v

B.8 x 1073V

C.2x103%v

D.6 x 103V

Answer: C

° Watch Video Solution

15. A copper disc of radius 0.1 m is rotated about its natural axis with 10
rps in a uniform magnetic field of 0.1 T with its plane perpendicular to the

field, The emf induced across the radius of the disc is

A.m x 10V


https://dl.doubtnut.com/l/_z9KdhtkpKQZK
https://dl.doubtnut.com/l/_7mquj5csbdFB

B.2r x 10V

Crx10"2%v

D.27 x 1072V

Answer: C

o Watch Video Solution

16. A wheel with 10 metallic spokes each 0.5 m long is rotated with a
speed of 120 rev/min in a plane normal to the horizontal component of
earth’s magnetic field Hg at a place. If Hg = 0.4 G at the place, what is the
induced emf between the axle and the rim of the wheel? Note that 1G =
10747

A.1.256 x 107 °V

B.6.28 x 10~ *V

C.1.256 x 10~ 4v

D.6.28 x 102V


https://dl.doubtnut.com/l/_7mquj5csbdFB
https://dl.doubtnut.com/l/_hpBxfodua7rr

Answer: D

° Watch Video Solution

17. An EMF of 5V is produced in an inductor, when the current changes

at a steady rate from 3A to 2A in 1 millisecond, the value of self

inductance is

A.Zero

B. 5H

C. 5000H

D.5mH

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_hpBxfodua7rr
https://dl.doubtnut.com/l/_m9CunwuIUGwf

18. A coil has a self-inductance of 0.05 henry. Find magnitude of the emf

induced in it when the current flowing through it is changing at the rate

10045 1

A. 10 Wb

B.20 Wb

C.10 u Wb

D.20 u Wb

Answer: C

o Watch Video Solution

19. A long solenoid has 1000 truns. When a current of 4A flows through it,
the magnetic flux linked with each trun of the solenoid is 4 x 10~ Whb.

The self -niducatance of the soleniod is

A.4H


https://dl.doubtnut.com/l/_6mxS4ZSTC8QA
https://dl.doubtnut.com/l/_E8UsDAgBhEpS

B.3H

C.2H

Answer: D

° Watch Video Solution

20. Calculate the equivalent resistance between the points A and B in Fig.

an 2 4
30 Q
AC < AR OB
6 4 &
A 2H
B. 6H
C.8/3H

D.4/9H


https://dl.doubtnut.com/l/_E8UsDAgBhEpS
https://dl.doubtnut.com/l/_9b6Q9ppFonlO

Answer: A

° Watch Video Solution

21. If a change in current of 0.01 A in one coil produces a change in
magnetic flux of 1.2 x 1072 Wb in the other coil , then the mutual
inductance of the two coils in henries is :

A.O

B.0.5

C.2

D.3

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_9b6Q9ppFonlO
https://dl.doubtnut.com/l/_Y61xKeKBZ4Cf

22.The current in a coil is changed from 5A to 10A in 10~ 2s. Then, an emf
of 50mV is induced in a coil near by it. Calculate mutual inductance of two
coils.

A.100 s H

B.50 u H

C.20 uH

D.60 u H

Answer: A

o Watch Video Solution

23. Two coaxial solenods are made by winding thin insulated wire over a
pipe of cross sectional area A = 10cm? and length = 20 cm. If one of the
solenoids has 300 turns and the other 400 turns, their mutual

inductance is (Mo =41 X 10_7TmA_1)


https://dl.doubtnut.com/l/_NSk4bjqHxg6k
https://dl.doubtnut.com/l/_xyNCCoozv4nI

A 241 x 107 °H

B.4.8m x 10 *H

C.4.87T x 107 °H

D.2.47 x 10 *H

Answer: D

o Watch Video Solution

24. To emf induced in a secondary coil is 20000 V , when the current

breaks in the primary coil . The mutual inductance is 5 H and current in

the primary before it breaks is :

A 1A

B. 0.2A

C.0.3A

D.04A


https://dl.doubtnut.com/l/_xyNCCoozv4nI
https://dl.doubtnut.com/l/_lwo1w44uyXh5

Answer: D

° Watch Video Solution

25. Two coils of self-inductance 2 mH and 8 mH are placed, so close
together that the effective flux in one coil is completely linked with the
other. The mutual inductance between these coils is

A.10 mH

B.6 mH

C.4 mH

D. 16 mH

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_lwo1w44uyXh5
https://dl.doubtnut.com/l/_YlecoYdwOVf0

26. Two coaxial solenods are made by winding thin insulated wire over a
pipe of cross sectional area A = 10cm? and length = 20 cm. If one of the
solenoids has 300 turns and the other 400 turns, their mutual
inductanceis (up = 47 x 10 "TmA ")

A.24r x 10°°H

B.4.8m x 10 *H

C.4.87 x 107 °H

D.2.47 x 10 *H

Answer: D

o Watch Video Solution

27. A 50 mh coil carries a current of 2 A. the energy stored in joules is

Al

B. 0.1


https://dl.doubtnut.com/l/_re6ty2BnQPIy
https://dl.doubtnut.com/l/_mASDAoRf11ad

C.0.05

D.0.5

Answer: B

° Watch Video Solution

28. A condenser of capacity 1 u F and a resistance 0.5 mega-ohm are

connected in series with a DC supply of 2 V. The time constant of circuit is

A 2s

B.1s

C.05s

D.0.25s

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_mASDAoRf11ad
https://dl.doubtnut.com/l/_aefVtKKs5dMJ
https://dl.doubtnut.com/l/_NP7C1X7rWarJ

29. An ideal coil of 10 H is joined in series with a resistance of 5{} and a
battery of 5 V. 2 s after joining, the current flowing in ampere in the

circuit will be

B. (1 — e_l)

C.(1-e)

Answer: B

o Watch Video Solution

30. A capacitor is connected to a 12 V battery through a resistance of
(1092).1t is found that the potential difference across the capacitor rises

to 4.0 Vin 1(mu)s. find the capacitance of the capacitor.

A. 0.36uF


https://dl.doubtnut.com/l/_NP7C1X7rWarJ
https://dl.doubtnut.com/l/_vhlnwutVCP88

B.0.69uF

C o3 HE

D 9696

Answer: D

o Watch Video Solution

31. A coil of self inductance 2.5 H and resistance 20f2 is connected to a

battery of emf 120 V having internal resistance of 5{. Find :

The time constant of the circuit

A. 0.2 sec, 10A

B. 2 sec, 10A

C.3sec, 20A

D. 4 sec, 20A

Answer: A

[ - |


https://dl.doubtnut.com/l/_vhlnwutVCP88
https://dl.doubtnut.com/l/_HeKeiFFzMca6

| @J Watch Video Solution J

32. A 8 u F capacitor is charged by a 400 V supply through 01 M
resistance. The time taken by the capacitor to develop a potential
difference of 300V is : (Given log;, 4 = 0.602)

A. 2.2 sec

B. 1.1 sec

C.0.55 sec

D.0.48 sec

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_HeKeiFFzMca6
https://dl.doubtnut.com/l/_KY1SK28tzqKh

1. A aquare of side L meters lies in the xy-plane in a region, where the
magnetic field is given by B = B, (2;, + 35 + 4];:) T, where By is
constant. The magnitude of flux passing through the square is

A. 2B, L*Wb

B. 3B, L?*Wb

C.4ByL*Wb

D. /298y L* Wb

Answer:

o Watch Video Solution

2. A rectangular coil of area A rotates in a uniform magnetic field B with
angular velocity about an axis perpendicular to the field, initially the
plane of coil is perpendicular to the field,then the avarage induced e.m.f.

after rotating by 90° is


https://dl.doubtnut.com/l/_WKpAHzQbAk8M
https://dl.doubtnut.com/l/_WI6YnPrtZTap

wBA

wBA
27

wBA
47

2wBA

Answer:

o Watch Video Solution

3. A thin circular ring of area A is perpendicualr to uniform magnetic field
of induction B. A small cut is made in the ring the total and a
galvanometer is connected across the ends such that the total resistance
of circuit is R. When the ring suddenly squeezed to zero area, the charge

flowing through the galvanometer is

A.BR/A
B.AB/R

C. ABR


https://dl.doubtnut.com/l/_WI6YnPrtZTap
https://dl.doubtnut.com/l/_aGjvJg2OaZW7

D.2BA/R

Answer:

° Watch Video Solution

4. A square loop of side .a. lying in a perpendicular magnetic field to its
plane is changed to a circle. If change occurs in .t. seconds in magnetic

field B tesla, the induced emf is

4 Ba?
A ———

Answer:

o Watch Video Solution



https://dl.doubtnut.com/l/_aGjvJg2OaZW7
https://dl.doubtnut.com/l/_fBkSfk4lN5Q9
https://dl.doubtnut.com/l/_1RolSJd5UTGx

2 resistance 2 ohm and

5. A very small circular loop of area 5 x 10~ *m
negligible self inductance initially coplaner and concentric with a much
larger fixed circular loop of radius 01 m. A constant current of 1.0 A is
passed through the bigger loop. The smaller loop is rotated with
constant angular velocity w rad /sec about it's diameter. Calculate the

(a) induced emf and

(b) the iduced current through the smaller loop as a function of time.

W
A. ? cos wt

B s sin wt
"2

C. mw? sin wt

D. mwsin wt

Answer:

o Watch Video Solution

6. A conducting circular loop is in a perpendicular magnetic field of

induction 10 2T If the radius of the loop starts shrinking at a uniform


https://dl.doubtnut.com/l/_1RolSJd5UTGx
https://dl.doubtnut.com/l/_V0zSMYz7rh7G

rate of 1 mm /s, then the emf. induced in the loop at the instant when

its radius is 10 cm will be

ATpV

B.2uV

CmuV

D.2mu V

Answer:

o Watch Video Solution

7. A square coil of side 0.5 m has movable sides. It is placed such that its
plane is perpendicular to uniform magnetic field of induction 0.2 T. If all
the sides are allowed to move with a speed of 01 ms ™! for 4 sec

outwards, average induced emf is

A. Zero

B. 0.01V


https://dl.doubtnut.com/l/_V0zSMYz7rh7G
https://dl.doubtnut.com/l/_7Sk9wV8ZTA4c

C. 0.028Vv

D.0.072Vv

Answer:

o Watch Video Solution

8. A wire of length .2l. is bent at midpoint so that angle between the two
halves is 60°. If it moves as shown with velocity .V. in a magnetic field .B..

The induced emf with be

X X X X
x X ¥

¥ X
y Ky By A


https://dl.doubtnut.com/l/_7Sk9wV8ZTA4c
https://dl.doubtnut.com/l/_mTC22OG0QqJ3

A. Bly, P at high potential and Q at low potential

B. 2Blv, P at high potential and Q at low potential

C.Bly, Q at high potential and P at low potential

D. 2Bly, from Q at high potential and P at low potential

Answer:

o Watch Video Solution

9. A vertically ring of radius r and resistance R falls vertically. It is in
conect with two vertical rails which are joined at the top. The rails are
without friction and resistance. There is a horizontal uniform magnetic
field of magnitude B the speed of the ring is v, the current in the top

horizontal of the rail section is

A. zero

2Brv

4Brv



https://dl.doubtnut.com/l/_mTC22OG0QqJ3
https://dl.doubtnut.com/l/_mU9QpmCXBeRz

8Brv
D

Answer:

o Watch Video Solution

10. A horizontal wire is freee to slide on the vertical rails of a conducting
frame as shown in figure. The wire has a mass m and length |. The wire
has a mass m and length I. Resistance of the cirucuit is R. If a uniform

magnetic field B is directed perpendicular to the frame, then terminal


https://dl.doubtnut.com/l/_mU9QpmCXBeRz
https://dl.doubtnut.com/l/_71LZxglUlGgZ

speed of the wire as it fails under the force of gravity is

xINW
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https://dl.doubtnut.com/l/_71LZxglUlGgZ

o Watch Video Solution

11. A metal rod of resistance R is fixed along a diameter of a conducting
ring of radius r. There is a magnetic field of magnitude B perpendicular to
the plane of the loop. The ring spins with an angular velocity w about its
axis. The centre of the ring is joined to its rim by an external wire W. The

ring and W have no resistance. The current in W is

A.”Zero

Brw
2R
2Br3w

C.

Briw
2R

Answer:

o Watch Video Solution



https://dl.doubtnut.com/l/_71LZxglUlGgZ
https://dl.doubtnut.com/l/_Tq2Z5NQtfj1S

12. An annular disc of copper with inner and outer radii r and R is rotating
with a uniform angular speed w in a region where a uniform magnetic

field B exists as shown. Then net emf induced between the inner edge and

outer edge of the discis

"'"'-\‘

@ e

A.Zero
B. — Bw(R — r)°
C. — Bwr?

D. —Bw(R2 — 'r'2)


https://dl.doubtnut.com/l/_WIWRIRz76mLi

Answer:

o Watch Video Solution

13. A rectangular loop with a sliding connector of length [=10m
isthesituated € aun if or mmag # ticf or B = 2T perpendicar — t}
r=20mega. T'woresis tan cesata60mega and 30mega’ are connected as
shown in the figure. The external force required to keep the conductor

moving with a constant velocity v=2m/s

Z

N AR A e A A A 8+ § Kt n R o 4R, SRR
¥ AR A IR N e e N A S N ey e AN

| ' oR

’MM*
:1;
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- ("
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A. 6N

B. 4N

C.2N


https://dl.doubtnut.com/l/_WIWRIRz76mLi
https://dl.doubtnut.com/l/_qsBl2U2QrAyv

Answer:

° Watch Video Solution

14. A squre loop of side a is placed in the same plane as a long stainght
wire carrying a current i. The centre of the loop si sat a distance r from
the wire where » > > a. The loop is moved away from the wire with a

constant velocity v. The induced emf in the loop is

A. Z—;iv

Ho v
B. ——
21 a

Ho v
C.——
4T a

Ho .
D. —
o 1w

Answer:

o Watch Video Solution



https://dl.doubtnut.com/l/_qsBl2U2QrAyv
https://dl.doubtnut.com/l/_0HujWUYB3Enj

15. A square metal wire loop of side 20 cm and resistance 2(2 is moved
with a constant velcoity vy in a uniform magnetic field of induction B =1
Wb/m? as shown in the figure. The magnetic field lines are
perpendicular to the plane of the loop. The loop is connected to a
network of resistance each of value 5. 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.
X X X ml
A
l - —
x X X 0 B
x X x
A.0.02m /s
B.2m /s
C.20m /s

D.200m /s


https://dl.doubtnut.com/l/_rz4NlFHoniaV

Answer:

° Watch Video Solution

16.IN a retangle ABCD (BC = 2AB). The moment of inertia along which aixs

will be minimum

A o

02av
A. H

2rx


https://dl.doubtnut.com/l/_rz4NlFHoniaV
https://dl.doubtnut.com/l/_05ZlWALx5Y80

Lotav
“27(z + a)
C.1/(2 x-a)[2x+a]’
poia’v
2rz(z + a)

Answer:

o Watch Video Solution

17. Arectangulare loop of length | and breadth b is placed at distance of x
from infinitely long wire carrying current | such that the direction of
current is parallel to breadth. If the loop moves away from the current
wire in a direction perpendicular to it with a velocity v, then magnitude of

the emf in the loop is (up= permeability of free space)
A motv (1 + b
2rx b

mytv b
B. log| —
2n2z g( l )

moilbv
2mz(1 4 z)

. moilbv 10g< x + l)

27 T


https://dl.doubtnut.com/l/_05ZlWALx5Y80
https://dl.doubtnut.com/l/_dwLKKfjt3ZhI

Answer:

° Watch Video Solution

18. A conducting square frame of side .a. and a long straight wire carrying
currnet | are located in the same plane as shown in the figure. The frame

moves to the right with a constant velocity V.. The emf induced inthe

frame will be proportional to

|
.[-I.-I.-I.-.-'Il"'"l'..

_.....T“-..._.-'lu

—
—
T T RN R



https://dl.doubtnut.com/l/_dwLKKfjt3ZhI
https://dl.doubtnut.com/l/_78IUFs0Pa3B2

1
(2z + a)®
1
B.
(22 — a)(2z + a)

A.

Answer:

° Watch Video Solution

19. If current is decreasing at a rate of 1000 As ! p.d. between A and B is

s A
A fl"'""‘—““"-w—‘ﬂ
Ay mH

A. 5V
B. 6V

C.7v



https://dl.doubtnut.com/l/_78IUFs0Pa3B2
https://dl.doubtnut.com/l/_ZF28OaB7faEO

D. 8V

Answer:

° Watch Video Solution

20. A coil is wound on a rectangular frame. Keeping the number of turns

per unit length constant, if the linear dimensions of the coil are doubled

then the coefficient of self induction of the coil will become.

A. 4 times

B. 12 times

C. 16 times

D. 8 times

Answer:

o Watch Video Solution



https://dl.doubtnut.com/l/_ZF28OaB7faEO
https://dl.doubtnut.com/l/_2XcgFDMQP3W7
https://dl.doubtnut.com/l/_zll8vZqLvWKk

21. When the current in the portion of the circuit shown in the figure is 2A
and increasing at the rae of 1A/s, the measured potential difference
V. = 8V. However when the current is 2A and decreasing at the rate of
1A/s, the measured potential difference V; = 4V. The values of R and L

are

&



https://dl.doubtnut.com/l/_zll8vZqLvWKk

A.3 ohm and 2 henry respectively

B. 2 ohm and 3 henry respectively

C.10 ohm and 6 henry respectively

D.6 ohm and 1 henry respectively

Answer:

o Watch Video Solution

22. A small square loop of wire of side | is placed inside a large square
loop of wire of side L(L > > ). The loop are coplanar and their centres

coincide. The mutual inductance of the system is proportional to


https://dl.doubtnut.com/l/_zll8vZqLvWKk
https://dl.doubtnut.com/l/_NNJGggk7dMLS

Answer:

° Watch Video Solution

23. The coefficient of mutual induction between two coils is 4H. If the
current in the primary reduces from 5A to zero in 102 second then the
induced emf in the secondary coil will be

A 10%v

B.25 x 10°V

C.2 x 10%v

D.15 x 10V

Answer:

° Watch Video Solution



https://dl.doubtnut.com/l/_NNJGggk7dMLS
https://dl.doubtnut.com/l/_70nkXoNNSG8F

24. A 50 Hz AC current of crest value 1 A flows through the primary of a
transformer. If the mutual inductance between the promary and
secondary be 0.5 H, the creast voltage induced in the secondary is

A 125V

B.100 V

C.157V

D.50V

Answer:

o Watch Video Solution

25. Two coils have self-inductance L; = 4mH and L, = 1mH
respectively. The currents in the two coils are increased at the same rate.
At a certain instant of time both coils are given the same power. If
I; and I, are the currents in the two coils at that instant of time

. L .
respectively, then the value of I—l is
2


https://dl.doubtnut.com/l/_Oj9lfCPLO3JX
https://dl.doubtnut.com/l/_1QZkaHY795HG

A1/8
B.1/4
C.1/2

D.1

Answer:

o Watch Video Solution

26. A short-circuited coil is placed in a time-varying magnetic field.
Electrical power is dissipated due to the current induced in the coil. If the
number of turns were to be quadrupled and the wire radius halved, then
the electrical power dissipated would be

A. halved

B. the same

C.doubled

D. quadrupled


https://dl.doubtnut.com/l/_1QZkaHY795HG
https://dl.doubtnut.com/l/_jduXIg3wlW1w

Answer:

° Watch Video Solution

27. Shown in the figure is a circular loop of radius, r and resistance R. A

t

variable magnetic field of induction B = e " is established inside the

coil. If the key (K) is closed at t=0 , the electrical power developed at the

instant is equal to

Bgﬂ"l"2

R
B%T("I”2

R
B(2)7T2’I°4R
——
Bln?rt

R

D.

Answer:

o Watch Video Solution



https://dl.doubtnut.com/l/_jduXIg3wlW1w
https://dl.doubtnut.com/l/_lC8hufGlNmdd

28. A uniform magnetic field is restricted within a region of radius r. The
. — dB )

magnetic field changes with time at a rate o Loop 1of radiusR > r

encloses the region r and loop 2 of radius R is outside the region of

magnetic field as shown in figure. Then, the emf generated is

Zero in loop 1and zero in loop 2
-dBdtmr2inloopland-dBdtm2inloop2
-dBdtmR2inloop 1and zero in loop 2

-dBdtTmr2inloop 1and zeroin loop 2

A. Zero in loop 1and zero in loop 2

— —

B dB 72 in loop 1and B r2 in loop 2
—— ey
dt P dt P

_>
dB

C.— ——7R?in loop 1and zero in loop 2

dt


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

—

B . :
D. — Wﬂ'r in loop 1and zero in loop 2

Answer:

° Watch Video Solution

29. A magnetic flux through a stationary loop with a resistance R varies
during the time interval T as ¢ = at(7 — t). Find the amount of heat the

generated in the loop during that time

a273

4R

a273

3R
a’r3
6R

a2T3

Answer:

° Watch Video Solution



https://dl.doubtnut.com/l/_lnLeTamXkDUC
https://dl.doubtnut.com/l/_2tVVFYveqGFJ

Exercise | Magnetic Flux Faraday S Law Lenz S Law Ac Generator

1. A cylindrical bar magnet is kept along the axis of a circular coil. If the

magnent is rotated about its axis, then

A. A current will be induced in the coil

B. No current will be induced in the coil

C. Only em/f will be induced in the coil

D. Both em.f and current will be induced in the coil

Answer: B

° Watch Video Solution

2. Two coils C; and Cy are kept coaxially as shown the coil Cj is

connected to a battery and the coil C; is connected to a galvanometer.


https://dl.doubtnut.com/l/_MLDggC9o33pb
https://dl.doubtnut.com/l/_t8JjvyHdCDED

The deflection in galvanometer can be increased by

'L_'l .

- F E o r s - o m - o o W m o

L@—] —-—an

A.inserting a soft iron rod in coil C}

B. increasing relative speed between coils.

C. connecting powerful battery to the coil C}

D. all the above

Answer: D

o Watch Video Solution

3. A copper ring is held horizontally and a bar magnet is dropped through
the ring with its length along the axis of the ring. The acceleration of the

falling magnet while it is passing through the ring is


https://dl.doubtnut.com/l/_t8JjvyHdCDED
https://dl.doubtnut.com/l/_9WGHGyX9lL0F

A. Equal to that due to gravity

B. Less than that due to gravity

C. More than that due to gravity

D. Depends on the diameter of the ring and the length of the magnet

Answer: B

o Watch Video Solution

4. A magnet is brought towards a coil (i) speedly (ii) slowly, then induced

emf/induced charge will be respectively

A. More in first case/ More in first case

B. More in first case/ Equal in both case

C. Less in first case/ More in second case

D. Less in first case/ Equal in both case

Answer: B



https://dl.doubtnut.com/l/_9WGHGyX9lL0F
https://dl.doubtnut.com/l/_8zTqQ6DSvrBR

| o Watch Video Solution

5.The north pole of a magnet is brought near a metallic ring as shown in

the figure. The direction of induced current in the ring will be

S

N

A. First clockwise then anti clockwise
B. In clockwise direction
C. In anti clockwise direction

D. First anti clockwise then clockwise

Answer: C

| o A _L vl . e~ .. ]



https://dl.doubtnut.com/l/_8zTqQ6DSvrBR
https://dl.doubtnut.com/l/_Z2u9AZgHZYcx

LT vYvdallll viUCO o0IuUtivn )

6. Two similar circular loops carry equal currents in the same direction. On

moving the coils further apart, the electric current will

A. Increase

B. Decrease

C. Remain uncharged

D. The information is incomplete

Answer: A

o Watch Video Solution

7. As shown in the figure, a magnet is moved with a fast speed towards a
coil at rest. Due to this induced emf, induced current and induced charge
in the coll is E, I and Q respectively. If the speed of the magnet is doubled,

the incorrect statement is


https://dl.doubtnut.com/l/_Z2u9AZgHZYcx
https://dl.doubtnut.com/l/_8MxNCeV6TduS
https://dl.doubtnut.com/l/_gKpytDy1awxP

A. E increases

B. | increases

C. Q remains same

D. Q increases

Answer: D

o Watch Video Solution

8. Two different 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, is

A. Clockwise

B. Zero

C. Counter clock wise

D. In a direction that depends on the ratio of the loop radii


https://dl.doubtnut.com/l/_gKpytDy1awxP
https://dl.doubtnut.com/l/_BmMxC8QY2skb

Answer: C

o Watch Video Solution

9. A magnet is dropped dwon an infinitely 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 accelerating

D.The magnet moves with continuously increasing velocity and

acceleration.

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_BmMxC8QY2skb
https://dl.doubtnut.com/l/_YaYP2zkNLErJ

10. 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.

=
N
S
é /

Then, as the magnet oscillates,

A. G shows deflection to the left and right with constant amplitude

B. G shows deflection on one side


https://dl.doubtnut.com/l/_YaYP2zkNLErJ
https://dl.doubtnut.com/l/_95K0SSMGT6zg

C. G shows no deflection

D. G shows deflection to the left and right but the amplitude steadily

decreases.

Answer: D

o Watch Video Solution

11. An infinitely long cylinder is kept parallel to a uniform magnetic field B
directed along positive Z-axis. The direction of induced current as seen
from the Z-axis will be

A. Clockwise of the +ve z axis

B. Anti clockwise of the +ve z axis

C.Zero

D. Along the magnetic field

Answer: C

[ - ]


https://dl.doubtnut.com/l/_95K0SSMGT6zg
https://dl.doubtnut.com/l/_OTuXeSfXIdK5

| @J Watch Video Solution

12. Two coils of wires A and B are mutually at right angles to each other as
shown in the figure. If the current in one coil is changed, then in the

other coil

A. No current will be induced

B. Current will be induced in clockwise direction


https://dl.doubtnut.com/l/_OTuXeSfXIdK5
https://dl.doubtnut.com/l/_1PNkgcHImKNf

C. Current will be induced in anti-clockwise direction.

D. Current will be induced depending on increasing or decreasing

current.

Answer: A

° Watch Video Solution

13. In the given figure, the north pole of a magnet is brought towards a

closed loop containing a condenser. Positive charge will be produced on

Al B

A. Plate A

B. Plate B


https://dl.doubtnut.com/l/_1PNkgcHImKNf
https://dl.doubtnut.com/l/_MkgUbCtyaR5H

C.Both on plate A and plate B

D. Neither on plate A nor plate B

Answer: A

o Watch Video Solution

14. Two identical circular loops of metal wires are lying on a table without

touching each other. Loop A carries a current which increases with time.

In response, the loop B

A. Remains stationary

B. Is attracted by the loop

C.Is repelled by the loop A

D. Rotates about its centre of mass with centre of mass fixed

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_MkgUbCtyaR5H
https://dl.doubtnut.com/l/_vwkKSVBsdsrN

15. A circular loop of radius R, carrying current I, lies in z — y plane with
its center at origin. The total magnetic flux through x — y planeis

A. Directly proportional to |

B. Directly proportional R

C. Inversely proportional to R

D. Zero

Answer: D

o Watch Video Solution

16. As shown in figure, P and Q are two co-axial conducting loops
separated by some distance. When the switch S is closed, a clockwise
current Ip flows in P (as seen by E) and an induced current I, flows in Q.
The switch remains closed for a long time. When S is opened, a current

Ig, flows in Q.


https://dl.doubtnut.com/l/_vwkKSVBsdsrN
https://dl.doubtnut.com/l/_ievtpaJtU1gu
https://dl.doubtnut.com/l/_Byrth9KLXklK

Then, the directions of I, and I, (as seen by E) are

P Q

S

Battery - {

A. respectively clockwise and Anti-clockwise
B. both clockwise
C. both Anti-clockwise

D. respectively anti-clockwise and clockwise

Answer: D

o Watch Video Solution

17. 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


https://dl.doubtnut.com/l/_Byrth9KLXklK
https://dl.doubtnut.com/l/_axEb5ZzGoM6x

represented as

B

h—j—p [

I
I

Answer: B

B.

° Watch Video Solution



https://dl.doubtnut.com/l/_axEb5ZzGoM6x

18. A current carrying wire is placed below a coil in its plane, with current

flowing as shown. If the current increases.

A. No current will be induced in the coil

B. An anti clockwise current will be induced in the coil

C. A clockwise current will be induced in the coil

D. The current induced in the coil will be first anti clockwise and then

clockwise

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_axEb5ZzGoM6x
https://dl.doubtnut.com/l/_VL7ovmpspvC9
https://dl.doubtnut.com/l/_05ATMaA3DZDl

19. A conducting bar is pulled with a constant speed v on a smooth
conducting rail. The region has a steady magnetic field of induction B as
shown in the figure. If the speed of the bar is doubled then the rate of

heat dissipation will

-—-*v

.

A. Constant

B. Quarter of the initial value

C. Four fold

D. Doubled


https://dl.doubtnut.com/l/_05ATMaA3DZDl

Answer: C

° Watch Video Solution

20. A coil is rotated in a uniform magnetic field about an axis
perpendicular to the field. The emf induced in the coil would be maximum
when the plane of coil is :

A. parallel to the field

B. perpendicular to the field

C.at 45° to the field

D. None of these

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_05ATMaA3DZDl
https://dl.doubtnut.com/l/_oufOzTB7WyhO

21. A magnet with its north pole pointing down wards along the axis of an
open ring as illustrated. As the magnet reaches close to the centre of the

ring

A. its acceleration becomes greater than g


https://dl.doubtnut.com/l/_HS0yzFrXv7NQ

B. its acceleration becomes less than g

C. its acceleration remains equal to g

D. none of these

Answer: C

o Watch Video Solution

22. The north of a bar magnet is moved towards a coil along the axis

passing through the centre of the coil and perpendicular to the plane of

the coil. The direction of the induced current in the coil when viewed in

the direction of the motion of the magnet is

A. Clockwise

B. Anti - clockwise

C. No current in the coil

D. Either clockwise or anti-clockwise


https://dl.doubtnut.com/l/_HS0yzFrXv7NQ
https://dl.doubtnut.com/l/_wZX7o6aIHKzY

Answer: B

° Watch Video Solution

23. A metalic square loop ABCD is moving in its own plane with velocity v
is in a uniform magnetic field perpendicular to its plane as shown in the

figure . An electric field is induced

Lo

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/_wZX7o6aIHKzY
https://dl.doubtnut.com/l/_yXlNDEKc0eX8

24. A conducting wire frame is placed is placed in a magnetic field which is
directed into the paper. The magnetic field is increasing at a costant rae.

The directions of induced currents in wires AB and CD are

A X X e X
(.
V’f"
,‘i . . e o
N h""\i{ e X X
Ny :_\'0‘6““ ﬁ.\'"
T - \\\
g N "
X 8"’ X W X X
N

.

N'\l’\(:\:
X X X <l v

A.BtoAandDto C

B.AtoBandCto D

C.AtoBandDto C

D.BtoAand Cto D

Answer: A

| o Watch Video Solution


https://dl.doubtnut.com/l/_L52JKJELP2rp

25. A metallic ring is connected to a rod oscillates freely like a pendulum.
If now a magnetic field is applied in horizontal direction so that the

pendulum now swings through the field, the pendulum will

L.

A. Keep oscillating with the old time period

B. Keep oscillating with a smaller time period

C. Oscillates with increasing time period and come to rest

D. Come to rest very soon

Answer: C

o Watch Video Solution

26. In an experiment, a magnet with its magnetic moment along the axis

of circular coil and directed towards the coil, is withdrawn away from the


https://dl.doubtnut.com/l/_L52JKJELP2rp
https://dl.doubtnut.com/l/_4n6Veb8Q4Wgl
https://dl.doubtnut.com/l/_r0dBjdRyY4TQ

coil and parallel to itself. The current in the coil, as seen by the

withdrawing magnet, is

A. zero

B. clockwise

C. anti clockwise

D. first .a. then .b.

Answer: B

° Watch Video Solution

Exercise | Self And Mutual Induction

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

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


https://dl.doubtnut.com/l/_r0dBjdRyY4TQ
https://dl.doubtnut.com/l/_7v17TS598fzs

The directions of induced currents in wires AB and CD are

A X X K X
C

.’f’

X l’\.jj A X X
:_\"Q"\‘w«‘
w“"ff \\\
™ Ny o s
.
AN

A.BtoAandDto C

B.AtoBand Cto D

C.AtoBandDto C

D.BtoAand Cto D

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_7v17TS598fzs

2. Figure shows tow bulbs B; and B, resistor R and inductor L, when the

switch S is turned off

R
W@

L

—

A. Both B; and B; die out promptly
B. Both B; and Bs die out with some delay
C. B; dies out promptly but By with some delay.

D. B> dies out promptly but B; with some delay.

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_5pEOr7i8nHGN

3. The coefficient of mutual inductance of two coils depends on

A. the currents in the two coils.

B. the rates at which the currents are changing in the two coils.

C.relative position and orientation of the two coils.

D. the materials of the wires of the coils.

Answer: C

o Watch Video Solution

4. Two circular coils can be arranged in any of the three situations shown

in the figure. Their mutual inductance will be

— 0 7,

{al

A. maximum in situation (a)


https://dl.doubtnut.com/l/_NAR5RWRRmwr6
https://dl.doubtnut.com/l/_nskFl3g1cBfT

B. maximum in situation (b)

C. maximum in situation (c)

D. the same in all situations

Answer: A

o Watch Video Solution

5. Current i flows through a long wire. A square loop made of conducting

wire held below the wire in the same vertical plane is released and


https://dl.doubtnut.com/l/_nskFl3g1cBfT
https://dl.doubtnut.com/l/_GwssfQBxKEN4

allowed to fall under gravity. If acceleration of the loop is a, then :

A. a current is induced in anticlockwise direction and a gt g

B. a current is induced in the clockwise direction and alt g

C.a current is induced in anticlockwise directionand a lt g

D.no current is induced in theloopanda=g

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_GwssfQBxKEN4

6. Consider the situation shown in the figure, If the current | in the long
straight conducting wire XY is increased at a steady rate then the

induced emf.s in loops A and B wil be

Y

X

A. clock wise in A, anti clockwise in B
B. anti clock wise in A, clockwise in B

C. clockwise in both A and B


https://dl.doubtnut.com/l/_GwssfQBxKEN4
https://dl.doubtnut.com/l/_T5MmQHT7FjUj

D. anti clockwise in both A and B

Answer: A

° Watch Video Solution

7. An electric potential difference will be induced between the ends of the
conductor shown in the figure, if the conductor moves in the direction

shown by

AP

B.R

C.L


https://dl.doubtnut.com/l/_T5MmQHT7FjUj
https://dl.doubtnut.com/l/_hsSWzDiXvSJt

D.M

Answer: D

o Watch Video Solution

8. In an LR circuit connected to a battery of constant emf E, switch is
closed at time t=0. If e denotes the induced emf across inductor and | the
current in the circuit at any time t. Then which of the following graphs

shown the variation of e with i?

]


https://dl.doubtnut.com/l/_hsSWzDiXvSJt
https://dl.doubtnut.com/l/_n1EywwiPP4hx

C. )
[ ]
&
— il
D i
Answer: A

o Watch Video Solution

9. Two identical capacitors A and B are charged to the same potential and

then made to discharge through resistances R4 and Rp respectively,

with R4 > Rp.

A. A will require greater time than B to discharge completely.

B. More heat will be produced in A than in B.

C. More heat will be produced in B than in A.


https://dl.doubtnut.com/l/_n1EywwiPP4hx
https://dl.doubtnut.com/l/_dpkTnASDsYzY

D. A will require less time than B to discharge completely

Answer: A

° Watch Video Solution

10. The switch S in the adjoined circuit is closed and then opened. The

closed loop will show

A. an anticlockwise current pulse

B. a clockwise current pulse


https://dl.doubtnut.com/l/_dpkTnASDsYzY
https://dl.doubtnut.com/l/_9bFFO8BfHSTt

C.an anticlockwise current pulse and then an anticlockwise current

pulse

D. a clockwise current pulse and then an anticlockwise current pulses

Answer: D

o Watch Video Solution

11. The induced emf in a L-R circuit is maximum:

A. at the time of switching on due to high resistance

B. at the time of switching off due to high resistance

C. at the time of switching off due to low resistance

D. at the time of switching on due to low resistance

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_9bFFO8BfHSTt
https://dl.doubtnut.com/l/_P4Scu276YalL
https://dl.doubtnut.com/l/_SuCh4cBJtLAT

12. Self inductance coefficient of a system can be increased by
increasing the current through it
b) decreasing the current through it
c) inserting an iron core
d) increasing the number of turns
A.a,conly
B.c,d only

C.a,cd

D.d only

Answer: B

o Watch Video Solution

13. A) It is possible to have mutual inductance with out self-inductance B)
If the current in an inductor is doubled, the stored energy in it is

quadrupled C) One can have an inductance without a resistance


https://dl.doubtnut.com/l/_SuCh4cBJtLAT
https://dl.doubtnut.com/l/_liPuFZbVxfWS

A.A & B are false

B.B & C are false

C.A & C are false

D. All are false

Answer: C

o Watch Video Solution

14. Three identical capacitors A, B and C are charged to the same
potential and then made to discharge through three resistances R4, Rp
and R, where Ry > Rp > R . Their potential differences (V) are

plotted against time t, giving the curves 1, 2 and 3. Find the correlations


https://dl.doubtnut.com/l/_liPuFZbVxfWS
https://dl.doubtnut.com/l/_YSQfPBq1aKiO

between A,B,Cand 1, 2, 3.

he

[ —

A.Only a is correct

B. Only a, b are correct

C.Only b, c,d are correct

D. a, b, ¢, d are correct

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_YSQfPBq1aKiO

15. Consider the following statements

A) If time constant is small the condenser discharges slowly.

B) For small values of inductance the rate of decay of current will be large

A. Both are correct

B. Only A is correct

C.Only B is correct

D. Both are wrong

Answer: C

o Watch Video Solution

16. Match the items of column | with those of Column Il and choose the

correct option from the codes given below.


https://dl.doubtnut.com/l/_WmeoR8XF8pvA
https://dl.doubtnut.com/l/_lBZYCQ9cRv5N
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° Watch Video Solution

Exercise | Assertion And Reason

1. Assertion : It is more difficult to push a magnet into a coil with more

loops.



https://dl.doubtnut.com/l/_lBZYCQ9cRv5N
https://dl.doubtnut.com/l/_fm2iOC5aWu8r

Reason : Emf induced in the current loop resists the motion of the

magnet.

A.Both .A. and R. are true and R. is the correct explanation of .A.

B. Both .A. and .R. are true and .R. is not the correct explanation of .A.

C..A.is true and R. is false

D. .A.is false and .R.is true

Answer: A

o Watch Video Solution

2. (A): When a conducting wire loop which is inside a uniform magnetic
field directed perpendicular to its planes is moving with uniform velocity,
an emfis induced in it.

(R) : When magnetic flux linked with a conducting wire loop changes with

time an eim.fis induced in the coil.

A. A) Both .A. and .R. are true and .R. is the correct explanation of .A.


https://dl.doubtnut.com/l/_fm2iOC5aWu8r
https://dl.doubtnut.com/l/_XYdldRc0Ie3g

B.B) Both .A. and R. are true and .R. is not the correct explanation of
A
C.Q) A.is true and R. s false

D.D) A.is false and R.is true

Answer: D

o Watch Video Solution

3. Assertion The induced emf and current will be same in two identical
loops of copper and aluminium when rotated with same speed in the
same magnetic field.

Reason Induced emf is proportional to rate of change of magnetic field

while induced current depends on resistance of wire.

A.Both .A. and R. are true and R. is the correct explanation of .A.
B. Both .A. and .R. are true and .R. is not the correct explanation of .A.

C. . A.is true and .R.is false


https://dl.doubtnut.com/l/_XYdldRc0Ie3g
https://dl.doubtnut.com/l/_hUrE7uBfQuGi

D. A.is false and R. is true

Answer: D

o Watch Video Solution

4. Assertion : Inductance coils are made of copper.

Reason : Induced current is more in wire having less resistance.

A.Both .A.and R. are true and .R. is the correct explanation of .A.

B.Both .A. and .R. are true and .R. is not the correct explanation of .A.

C..A.is true and R. is false

D. A.is false and R. s true

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_hUrE7uBfQuGi
https://dl.doubtnut.com/l/_HxSrHLTXYTXL

5.(A) : Self-inductance is called the inertia of electricity.

(R) : Self<inductance is the phenomenon, according to which an opposing

induced em.f. is produced in a coil as a result of change in current or

magnetic flux linked with the coil.

A. A) Both .A. and R. are true and .R. is the correct explanation of .A.

B.B) Both .A. and R. are true and .R. is not the correct explanation of

A

C.QC) A.is true and R. is false

D.D) .A.is false and R.is true

Answer: B

o Watch Video Solution

6. Assertion : When two coils are wound on each other, the mutual
induction between the coils is maximum.

Reason : Mutual induction is indendent of the orientation of the coils.


https://dl.doubtnut.com/l/_r9jp8Mn9WgE1
https://dl.doubtnut.com/l/_jsBEkqRZKLDR

A.Both .A. and R. are true and R. is the correct explanation of .A.

B. Both .A. and .R. are true and .R. is not the correct explanation of .A.

C..A.is true and R. is false

D. .A.is false and .R.is true

Answer: C

o Watch Video Solution

7.(A): An aircraft flies along the meridian, the potential at the ends of its

wings will be the same.

(R) : Whenever there is change in the magnetic flux em.f. induces.

A.Both .A. and R. are true and R. is the correct explanation of .A.

B. Both .A. and .R. are true and .R. is not the correct explanation of .A.

C. . A.is true and .R.is false

D. A.is false and R. is true


https://dl.doubtnut.com/l/_jsBEkqRZKLDR
https://dl.doubtnut.com/l/_XMpwYHDyNcQN

Answer: D

o Watch Video Solution

8. Assertion : In the phenomenon of mutual induction, self induction of
each of the coil persiste.
Reason : Self induction arises when strength of current in one coil
changes. In mutual induction, current is changing in both the individual
coils.

A.Both .A.and .R. are true and .R. is the correct explanation of .A.

B. Both .A. and .R. are true and .R. is not the correct explanation of .A.

C. . A.is true and .R.is false

D. A.is false and R. is true

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_XMpwYHDyNcQN
https://dl.doubtnut.com/l/_zxVyH2Snr110
https://dl.doubtnut.com/l/_I11utb5jHvew

9. (A): When number of turns in a coil doubled, coefficient of self

inductance of the coil becomes four times.

(R): Coefficient of self inductance is proportional to the square of number

of turns.

A.Both .A.and R. are true and .R. is the correct explanation of .A.

B. Both .A.and .R. are true and .R. is not the correct explanation of .A.

C. . A.is true and .R. is false

D. A.is false and R. s true

Answer: A

o Watch Video Solution

10. (A): An induced current develop in a conductor moved in a direction
parallel to the magnetic field. (R): An induced current is developed when
the number of magnetic lines of force associated with conductor is

changed.


https://dl.doubtnut.com/l/_I11utb5jHvew
https://dl.doubtnut.com/l/_9cpCstKOQbvZ

A.Both .A. and R. are true and R. is the correct explanation of .A.

B. Both .A. and .R. are true and .R. is not the correct explanation of .A.

C..A.is true and R. is false

D. .A.is false and .R.is true

Answer: D

o Watch Video Solution

11. (A): An induced emf is generated when magnet is withdrawn from the

solenoid.

(R) : The relative motion between magnet and solenoid induces emf.

A.Both .A. and R. are true and R. is the correct explanation of .A.

B. Both .A. and .R. are true and .R. is not the correct explanation of .A.

C. . A.is true and .R.is false

D. A.is false and R. is true


https://dl.doubtnut.com/l/_9cpCstKOQbvZ
https://dl.doubtnut.com/l/_xHRzkm5GdfCE

Answer: A

o Watch Video Solution

12. (A): The working of dynamo is based on the principle of self induction.
(R) : Self induction of a coil is numerically equal to the magnetic flux
linked with the coil, when a unit current flow through it.

A.Both .A.and .R. are true and .R. is the correct explanation of .A.

B. Both .A. and .R. are true and .R. is not the correct explanation of .A.

C. . A.is true and .R.is false

D. A.is false and R. is true

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_xHRzkm5GdfCE
https://dl.doubtnut.com/l/_AbCY4wJVkxeW

13. (A): A dynamo converts mechanical energy into electrical energy.

(R): The dynamo is based on the principle of electromagnetic induction.

A.Both .A.and R. are true and R. is the correct explanation of .A.

B.Both .A. and .R. are true and .R. is not the correct explanation of .A.

C..A.is true and R. is false

D. A.is false and R. s true

Answer: A

° Watch Video Solution

14. (A): A bar magnet is dropped into a long vertical copper tube. Even
taking air resistance as negligible, the magnet attains a constant terminal
velocity. If the tube is heated, the terminal velocity gets increased.

(R) : The terminal velocity depends on eddy current produced in bar

magnet.


https://dl.doubtnut.com/l/_ccCFLvRoOu05
https://dl.doubtnut.com/l/_ijXXcV4HNdJ8

A.Both .A.and R. are true and .R. is the correct explanation of .A.

B.Both .A. and .R. are true and .R. is not the correct explanation of .A.

C..A.is true and R. is false

D. A.is false and .R.is true

Answer: B

° Watch Video Solution

Exercise li Magnetic Flux Faraday S Law Lenz S Law Ac Generator

1. A coil of 100 turns and area square centimetre is placed in a magnetic

field B =0.2 T . The normal to the plane of the coil makes an angle of 60°
with the direction of the magnetic field . The magnetic flux linked with the
coil is :

A5 x 10 °Wb

B.5 x 10 °Wb


https://dl.doubtnut.com/l/_ijXXcV4HNdJ8
https://dl.doubtnut.com/l/_14YLsXGD5IRG

C.102Wb

D.10 *Wb

Answer: A

° Watch Video Solution

2. A magentic field of 2 x 102 T acts at right angles to a coil of area
100cm? , with 50 turns The average emf induced in the coils is 0.1 V, when
it is removed from the fields in t second . The value of t is

A.0Q1s

B. 0.01s

C.1s

D. 20s

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_14YLsXGD5IRG
https://dl.doubtnut.com/l/_Ri9Skd9Ie3al

3. A magnetic flux of 500 microweber passing through a 200 turn coil is
reversed in 20 x 10~ 3s. The average induced emf in the coil (in volt) is

A 25

B.5

C.75

D.10

Answer: D

o Watch Video Solution

4. The magnetic field in a certain region is given by
— — 5
B = (4.0z' — 1.8kz) x 107°T. How much flux passes through a

5.0cm? area loop in this region if the loop lies flat on the xy-plane?

A. —900nwb


https://dl.doubtnut.com/l/_Ri9Skd9Ie3al
https://dl.doubtnut.com/l/_aAjBqJ0FbEJb
https://dl.doubtnut.com/l/_6TvOsEsZC0lS

B. — 700nwb

C. —200nwb
D. — 800nwb
Answer: A

o Watch Video Solution

5. A rectangular coil of 20 turns and area of cross-section 25sq. Cm has a
resistance of 1002. If a magnetic field which is perpendicular to the plane
of coil changes at a rate of 1000 tesla per second, the current in the coil
is

A.lamp

B. 0.5amp

C. 5amp

D. 50amp


https://dl.doubtnut.com/l/_6TvOsEsZC0lS
https://dl.doubtnut.com/l/_oadiKTqHr891

Answer: B

° Watch Video Solution

6.1n a magnetic field of 0.05T", area of a coil changes from 101 em? to 100
em? without changing the resistance which is 2(2. The amount of charge
that flows during this period is

A.2.5 x 107C

B.2 x 10~ °C

c.10"%c

D.8 x 10~ 5C

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_oadiKTqHr891
https://dl.doubtnut.com/l/_RUhSGOLgCfVD

7. A coil of 4092 resistance, 100 turns and radius 6 mm is connected to
ammeter of resistance 160€2. Coil is placed perpendicular to the magnetic
field. When coil is taken out of the field, 32uC charge flows through it.
The intensity of magneic field will be

A.655T

B.566T

C.0655T

D. 0.566T

Answer: D

o Watch Video Solution

8. The number of turns in the coil of an AC generator is 5000 and the area
of the coil is 0.25m?2. The coil is rotated at the rate of 100 cycles/s in a
magnetic field of 0.2Wm 2. The peak value of the emf generated is

nearly


https://dl.doubtnut.com/l/_gnLqFmurFIg0
https://dl.doubtnut.com/l/_oaRbvRddIp2s

A. 786 kv

B. 440 kv

C.220 kv

D. 1571 kV

Answer: D

o Watch Video Solution

9. A circular coil of area 8m? and number of turns 20 is placed in a
magnetic field of 2T with its plane perpendicular to it. It is rotated with an
angular velocity of 20rev/s about its natural axis. The emf induced is

A. 400V

B. 8007wV

C.O0

D. 4007V


https://dl.doubtnut.com/l/_oaRbvRddIp2s
https://dl.doubtnut.com/l/_u72qOSzHRdKd

Answer: C

° Watch Video Solution

10. A coil having 500 square loops each of side 10 cm is placed normal to

a magnetic flux which increases at the rate of 1.0 tesla/second. The

induced emf. in volts is

A.01

B.0.5

C.1

D.5

Answer: D

° Watch Video Solution

Exercise li Motional Emf



https://dl.doubtnut.com/l/_u72qOSzHRdKd
https://dl.doubtnut.com/l/_1MR2EMZmGyOD
https://dl.doubtnut.com/l/_BtJEkhO4l5QU

1. The Wing span of an aeroplane is 20 metre . It is flying in a field , where
the vertical component of magnetic field of earth is 5 x 10~ ° tesla , with
vertical component of magnetic field of earth is 5 x 107 ° tesla , with
velocity 360 km/h .The potential difference produced between the blades
will be :

A. 0.0V

B. 0.15V

C.0.20V

D. 0.30V

Answer: A

o Watch Video Solution

2. A copper disc of the radius 0.1 m is rotated about its centre with 20

revolutions per second in a uniform magnetic field of 0.1 T with its plane


https://dl.doubtnut.com/l/_BtJEkhO4l5QU
https://dl.doubtnut.com/l/_Ixm1bKhfUHED

perpendicular to the field. The emf induced across the radius of the disc

is-

A1 x 10V

B.2m x 10V

C.mx10"%v

D.27 x 1072V

Answer: C

o Watch Video Solution

3. A wheel with 10 metallic spokes each 0.5 m long is rotated with a speed
of 120 rev/min in a plane normal to the horizontal component of earth’s
magnetic fileld Hg at a place. If Hg = 04 G at the place, what is the
induced emf between the axle and the rim of the wheel? Note that 1 G =

1074

A.1.256 x 1073V


https://dl.doubtnut.com/l/_Ixm1bKhfUHED
https://dl.doubtnut.com/l/_JIOjIXs5l1T9

B.6.28 x 10 4V

C.1.256 x 104V

D.6.28 x 10°°V

Answer: D

° Watch Video Solution

Exercise li Self Inductance And Mutual Inductance

1. An EIM.F of 5V is produced in an inductor, when the current changes at

a steady rate from 3A to 2A in 1 millisecond, the value of self inductance is

A.O

B. 5H

C. 5000H

D.5mH


https://dl.doubtnut.com/l/_JIOjIXs5l1T9
https://dl.doubtnut.com/l/_ELPWQUyFBlRq

Answer: D

° Watch Video Solution

2. If a change in current of 0.01 A in one coil produces a change in
magnetic flux of 1.2 x 1072 Wb in the other coil , then the mutual
inductance of the two coils in henries is :

A.O

B.0.5

C.2

D.3

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_ELPWQUyFBlRq
https://dl.doubtnut.com/l/_cRLKwleaIRJY

3. A coil has an inductance 0.05 H and 100 turns. Calculate the flux linked

with it when 0.02A current is passed through it.

A. 10 Wb

B.20 Wb

C.10uWb

D.20uWb

Answer: C

o Watch Video Solution

4. A coil has a self inductance of 0.01H. The current through it is allowed
to change at the rate of 1Ain 10~ %s . Calculate the emf induced.

A1V

B. 2V

C. 1.5V


https://dl.doubtnut.com/l/_K1SkjlWc4oek
https://dl.doubtnut.com/l/_K2jecj9MXfZ2

D. 2.5V

Answer: A

° Watch Video Solution

5.The current in a coil is changed from 5A to 10A in 10~ 2s. Then, an emf
of 50mV is induced in a coil near by it. Calculate mutual inductance of two
coils.

A 100pH

B.50uH

C.20uH

D.60puH

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_K2jecj9MXfZ2
https://dl.doubtnut.com/l/_fiqJxs4qNTj3
https://dl.doubtnut.com/l/_T2MEJgahbK7f

6. A 50 mh coil carries a current of 2 A. the energy stored in joules is

Al

B. 0.1

C.0.05

D.0.5

Answer: B

o Watch Video Solution

7. Two coaxial solenoids are made by winding thin insulated wire over a
pipe of cross-sectional area A = 10cm? and length =10cm. If one of the
solenoid has 300 turns and the other 400 turns, their mutual indcutance

is

A.2.4x 10" °H

B.4.8m x 10 *H


https://dl.doubtnut.com/l/_T2MEJgahbK7f
https://dl.doubtnut.com/l/_T1c3459pBJAG

C.4.87m x 10 °H

D.2.4m x 10 *H

Answer: D

° Watch Video Solution

8.To emf induced in a secondary coil is 20000 V , when the current breaks

in the primary coil . The mutual inductance is 5 H and current in the

primary before it breaks is :

A 1A

B.0.2A

C.03A

D.04A

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_T1c3459pBJAG
https://dl.doubtnut.com/l/_6OPGdumU34Br

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

ZH

— o0 —

2/3H
e 5560 —eQ

——EEEE—
aH

A 2H
B. 6H
C. 8/3H

D. 4/9H

Answer: A

° Watch Video Solution

Exercise li Dc Circuits


https://dl.doubtnut.com/l/_6OPGdumU34Br
https://dl.doubtnut.com/l/_zQU4hDR6z9sx

1. A condenser of capacity 1 4 F and a resistance 0.5 mega-ohm are

connected in series with a DC supply of 2 V. The time constant of circuit is

A. 2s

B.1s

C.0.5s

D. 0.25s

Answer: C

o Watch Video Solution

2. An ideal coil of 10 H is joined in series with a resistance of 5{2 and a
battery of 5 V. 2 s after joining, the current flowing in ampere in the

circuit will be

Ae !

B. (1 — efl)


https://dl.doubtnut.com/l/_4yAr3N9BpGxb
https://dl.doubtnut.com/l/_BuzaUejhTl5b

C.(1—e)

Answer: B

° Watch Video Solution

3. A capacitor is charged from a battery through a resistance of 1M Q. If it
takes 1 sec for the charge to reach one-half of its final value then capacity

of capacitor is

A 0.3uF

B.0.69uF

L F
< 036

D e M

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_BuzaUejhTl5b
https://dl.doubtnut.com/l/_iczAojuDegXS

4. A coil with self inductance of 2.4H and resistance 12Q) is suddenly
switched across a 120V direct current supply of negligible internal
resistance. Determine (i) the time constant of the coil and (ii) the final
steady current

A. 0.2 sec, 10A

B. 2 sec, 10A

C.3sec, 20A

D. 4 sec, 20A

Answer: A

o Watch Video Solution

5. A 8 u F capacitor is charged by a 400 V supply through 01 M
resistance. The time taken by the capacitor to develop a potential

difference of 300V is : (Given log;, 4 = 0.602)


https://dl.doubtnut.com/l/_iczAojuDegXS
https://dl.doubtnut.com/l/_4y0rMrYEI0aU
https://dl.doubtnut.com/l/_GqlJFgSFtmP6

A. 2.2 sec

B. 1.1 sec

C.0.55 sec

D.0.48 sec

Answer: B

° Watch Video Solution

Practice Exercise Magnetic Flux Faraday S Law Lenz S Law Ac Generator

1.1. A coil of area 2¢m? with turns 500 is placed in a magnetic field of 0.5

T with its plane parallel to field. The flux linked with the coil is

A. 50mWb

B. Zero

C.25mWb

D. 5mWb


https://dl.doubtnut.com/l/_GqlJFgSFtmP6
https://dl.doubtnut.com/l/_qVuNOO8wAiFc

Answer: B

° Watch Video Solution

2. A coil having an area 2m? is placed in a magnetic field which changes
from 1 Wbm ~2 to 4 Wbm ~2 in an interval of 2 s. The emf induced in the
coil will be

A. 4V

B. 3V

C.1.5V

D. 2v

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_qVuNOO8wAiFc
https://dl.doubtnut.com/l/_0aC5nxIsa6qG

3. A coil has 1,000 turns and 500cm? as its area. The plane of the coil is
placed at right angles to a magnetic induction field of 2 x 10 °wb/m? .
The coil is rotated through 180° in 0.2 seconds. The average e.m.f

induced in the coil, in milli-volts.

A5

B.10

D. 20

Answer: B

o Watch Video Solution

4. A coil having an area A, is placed in a magnetic field which changes

from B, to 4B in time interval t. The emf induced in the coil will be


https://dl.doubtnut.com/l/_Cz9N6KcFYHOp
https://dl.doubtnut.com/l/_XI8VvyBqQoWi

B.4A4,B, /t
C.3B,/ Aot

D.4By/ Ayt

Answer: A

o Watch Video Solution

5. If a coil of 40 turns and area 4.0cm? is suddenly removed from a
magnetic field, then it is observed that a charge of 2.0 x 10 *C flows
into the coil. If the resistance of the coil is 802, then the magnetic flux
density in Wb /m? is

A.0.5

B.1

C.15

D.2


https://dl.doubtnut.com/l/_XI8VvyBqQoWi
https://dl.doubtnut.com/l/_KQOO9zdaFTh2

Answer: B

° Watch Video Solution

6. A square loop of side 10 cm and resistance 0.5 €2 is placed vertically in
the east-west plane. A uniform magnetic field of 0.10 T is set up across the
plane in the north-east direction. The magnetic field is decreased to zero
in 0.70 s at a steady rate. Determine the magnitudes of induced emf and
current during this time-interval.

A. 1T mA

B.2 mA

C.2¢/2mA

D.4mA

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_KQOO9zdaFTh2
https://dl.doubtnut.com/l/_TCTsoNkqfOK9
https://dl.doubtnut.com/l/_mbNqt6AbJ3QJ

7. A circular coil of 500 turns of wire has an enclosed area of 0.1 m? per
turn. It is kept perpendicular to a magnetic field of induction 0.2 T and
rotated by 180° about a diameter perpendicular to the field in 0.1 s. How
much charge will pass when the coil is connected to a galvanometer with

a combined resistance of 50 ().

A.0.2C
B.04C
C.2C

D. 4C

Answer: B

° Watch Video Solution

8. Arectangular coil of 300 turns has an average area of 25cm x 10 cm.

The coil rotates with a speed of 50 cps in a uniform magnetic field of


https://dl.doubtnut.com/l/_mbNqt6AbJ3QJ
https://dl.doubtnut.com/l/_NLPtgulFYo1m

strength 4 x 102 T about an axis perpendicular of the field . The peak
value of the induced em.fis (in volt ) :

A. 30007

B. 3007

C.30m

D. 3w

Answer: C

o Watch Video Solution

9. A rectangular coil of dimensions 4 cm x 5 cm with number of turns 20 is
placed with its plane perpendicular to a uniform magnetic field of 5 T. If it
is moved with a speed of 2 m/s in the field parallel to its length, the em.f

induced is

A.04V

B. 0.5V


https://dl.doubtnut.com/l/_NLPtgulFYo1m
https://dl.doubtnut.com/l/_jiC6cMC17X7B

C.O

D. 0.1V

Answer: C

o Watch Video Solution

10. A 50 turns circular coil has a radius of 3 cm, it is kept in a magnetic
field acting normal to the area of the coil. The magnetic field B increased
from 0.10 tesla to 0.35 tesla in 2 milliseconds. The average induced em.f in
the coil is

A.1.77 volts

B. 17.7 volts

C.177 volts

D. 0.177 volts

Answer: B



https://dl.doubtnut.com/l/_jiC6cMC17X7B
https://dl.doubtnut.com/l/_JzuerzxzbjK2

| ¥ vvatch video sSolution J

Practice Exercise Motional Emf

1. 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 ms ™! along the
track? Given that the vertical component of earth's magnetic field is
0.2 x 10~ *Wbm ~2 and the rails are separated by 1m

A 1072V

B.10 %V

c.107%v

D.1V

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_JzuerzxzbjK2
https://dl.doubtnut.com/l/_7r7lgfUmK6Iz
https://dl.doubtnut.com/l/_JbkWAZOFVdVM

2. A metal rod of length 2 m is rotating with an angualr velocity of 100
rads ! in plane perpendicular to a uniform magnetic field of 0.3 T. The
potential difference between the ends of the rod is

A. 30V

B. 40V

C. 60V

D. 600V

Answer: C

o Watch Video Solution

3. A wheel having metal spokes of 1m long between its axle and rim is
rotating in a magnetic field of flux density 5 x 10~ °T normal to the
plane of the wheel. An emf of 22/7 mV is produced between the rim and
the axle of the wheel. The rate of rotation of the wheel in revolutions per

seconds is


https://dl.doubtnut.com/l/_JbkWAZOFVdVM
https://dl.doubtnut.com/l/_MVI7ZFhqvwKv

A.10

B. 20

C.30

D.4

Answer: B

o Watch Video Solution

4. A horizontal straight wire 10m long extending from east to west is
falling with a speed of 5.0m/s at right angles to the horizontal
component of earths magnetic field '0.3xx10"(-4) tesla. The emf induced
across the ends of wire is

A. 1.5 mV with higher potential at eastern end

B. 1.5 mV with higher potential at western end

C.0.75 mV with higher potential at eastern end

D. zero


https://dl.doubtnut.com/l/_MVI7ZFhqvwKv
https://dl.doubtnut.com/l/_wnFU64tC4xe1

Answer: A

° Watch Video Solution

Practice Exercise Self Inductance And Mutual Inductance

1. Current in a coil increases from O to 1 ampere in 0.1 second. If self

inductance of the coil is 5 millihenry, magnitude of induced emf is

A. 5V

B.5 x 103V

C.0.5v

D.5 x 1072V

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_wnFU64tC4xe1
https://dl.doubtnut.com/l/_5xbDoVsu35W4

2. Coefficient of mutual induction between 2 coils is 0.4 H. If a current of

4A in the primary is cut off in 1/15000 second, the emf induced in the

secondary is

A. 24 KV

B. 15KV

C.30KV

D. 10 KV

Answer: A

o Watch Video Solution

3. 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. 100H

B. 250H


https://dl.doubtnut.com/l/_vG5oCaSoPCwC
https://dl.doubtnut.com/l/_PHntWGBw7MEO

C.300H

D. 50H

Answer: B

° Watch Video Solution

4.The current decays from 5A to 2A in 0.07s in a coil. The emf induced in a

coil nearby it is 30V. Calculate the mutual inductance of the coil.

A.O01H

B.0.2H

C.0.5H

D. 0.01H

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_PHntWGBw7MEO
https://dl.doubtnut.com/l/_sLBccGasBxc4
https://dl.doubtnut.com/l/_j2SVTQ2MMw9j

5. Energy stored in a coil of self-inductance 40mH carrying a steady

current of 2 A'is

A.08]

B. 8

C.0.08)

D. 80)

Answer: C

o Watch Video Solution

6. When the current changes from +2A to —2A in 0.05s, and emf of 8V

is induced in a coil. The coefficient of self-induction of the coil is

A.04H

B. 0.8H

C.0H


https://dl.doubtnut.com/l/_j2SVTQ2MMw9j
https://dl.doubtnut.com/l/_NYmLoM5Mzv5P

D.0.2H

Answer: C

° Watch Video Solution

7. The magnetic field along the axis of an air cored solenoid is B. The

magnetic field energy density is

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_NYmLoM5Mzv5P
https://dl.doubtnut.com/l/_HtOWsIVK52ZN

8. Three pure inductances each of 3H are connected as shown in figure.

The equivalent inductance between points Aand B is

IH aH iH \
T [ —-m'u‘—J—W“‘ k1
A

B.2H
C.3H

D. 9H

Answer: A

o Watch Video Solution

9. A coil of 40 henry inductance is connected in series with a resistance of
8 ohm and the combination is joined to the terminals of a 2 volt battery.

The time constant of the circuit is :-


https://dl.doubtnut.com/l/_EtzLDRduthRM
https://dl.doubtnut.com/l/_3uALNaTkCckK

A. 40s

B. 20s

C.8s

D. 5s

Answer: D

o Watch Video Solution

10. A coil of self inductance 50 henry is joined t the terminals of a battery
of emf 2 volts through the circuit . If the battery is now disconnected ,
the time in which the currents will decay to 1/e of its steady value is :
A.500s
B. 50s

C.5s

D. 15s


https://dl.doubtnut.com/l/_3uALNaTkCckK
https://dl.doubtnut.com/l/_KjkF7NwZk7yE

Answer: C

° Watch Video Solution

11. A potential difference of 6V is applied to a coil of inductance 0.5H and

a resistance of 4 ohm connected in series. The time taken for the current

to reach half the maximum value is (in seconds)

log, 2
8
log, 2
4
log, 4
8
log, 4
4

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_KjkF7NwZk7yE
https://dl.doubtnut.com/l/_qpand2JrsFen

12. A constant voltage of 25 V is applied to a series LR circuit at t = 0, by
closing a switch. What is the potential difference across the resistor and
the inductor at time t = 0?

AOV,25V

B.125V,125V

C.10V,15V

D.25V,0V

Answer: A

o Watch Video Solution

1. A rectangular loop of area 0.06 m2 is placed in a magnetic field of 0.3T

with its plane (i) normal to the field (ii) inclined 30° to the field (iii)

parallel to the field. Find the flux linked with the coil in each case.


https://dl.doubtnut.com/l/_ejYwN0bPZpQf
https://dl.doubtnut.com/l/_Fb5TWHzV8knH

° Watch Video Solution

2. At a certain location in the northern hemisphere, the earth.s magnetic
field has a magnitude of 42uT and points downwards at 53° to the
vertical. Calculate the flux through a horizontal surface of area 2.5 m?. [

sin53° =0.8]

I

o Watch Video Solution



https://dl.doubtnut.com/l/_Fb5TWHzV8knH
https://dl.doubtnut.com/l/_SWyMM8ckov7H

3. At a certain location in the northern hemisphere, the earth.s magnetic
field has a magnitude of 42uT and points downwards at 53° to the
vertical. Calculate the flux through a horizontal surface of area

2.5m?. [sin53° = 0.8]

° Watch Video Solution

4. The flux of magnetic field through a closed conducting loop of

resistance 0.4 changes with time according to the equation


https://dl.doubtnut.com/l/_i9r2SNqyDh5u
https://dl.doubtnut.com/l/_XU5EU7aYtKqS

& = 0.20t> + 0.40¢ + 0.60 where ¢ is time in seconds.Find (i)the induced
emf at t = 2s.(ii)the average induced emf in t = 0 to ¢t = 5s.(iii)charge
passed through the loop in ¢ = 0 to t = 5s (iv)average current.ln time

interval t = Oto ¢ = 5s (v) heat produced int = Otot = bs

o Watch Video Solution

5. The magnetic flux through a coil perpendicular to its plane is varying
according to the relation ¢ = (51t3 + 4% + 2t — 5) weber. Calculate the
induced current through the coil at t = 2 second. The resistance of the

coil is 5 Q.

o Watch Video Solution

6. A circular coil of 500 turns of wire has an enclosed area of 0.1 m? per
turn. It is kept perpendicular to a magnetic field of induction 0.2 T and
rotated by 180° about a diameter perpendicular to the field in 0.1 s. How
much charge will pass when the coil is connected to a galvanometer with

a combined resistance of 50 ().


https://dl.doubtnut.com/l/_XU5EU7aYtKqS
https://dl.doubtnut.com/l/_D8SXGJfxeFHf
https://dl.doubtnut.com/l/_vGPttqy2pfjX

° Watch Video Solution

7.Figure shows a conducting rod PQ in contact with metal rails RP and SQ
which are 0.257 apart in i uniform magnetic field of flux density 0.4T
acting perpendicular to the plane of the paper. Ends R and S are
connected through a 5 Q) resistance. What is the emf when the rod moves
to the right with a velocity of 5 ms~'? What is the magnitude and
direction of the current through the 5 Q) resistance? If the rod PQ moves
to the left with the same speed, what will be the new current and its

direction?

K +

L) @__!';‘__

0

° Watch Video Solution



https://dl.doubtnut.com/l/_vGPttqy2pfjX
https://dl.doubtnut.com/l/_TzGGcuuVzg3w

8. A wire of length 21 is bent al mid point so that the angle between two
halves is 60°. If it moves as shown with a velocity v in a magnetic field B

find the induced emf

%

o o= W W

o Watch Video Solution

9. A conductor of length 0.Im is moving with a velocity of 4m/ s in a

uniform magnetic field of 2T as shown in the figure. Find the emf induced


https://dl.doubtnut.com/l/_TzGGcuuVzg3w
https://dl.doubtnut.com/l/_J1r5Q0T96FfC
https://dl.doubtnut.com/l/_NK4Wzy315Djd

° Watch Video Solution

10. Find the emf induced across the ends of the conductor shown in the

figure


https://dl.doubtnut.com/l/_NK4Wzy315Djd
https://dl.doubtnut.com/l/_uxaHMMLNJfkQ

b A G 4

4

° Watch Video Solution

11. Two parallel rails with negligible resistance are 10.0cm apart. The are
connected by a 5.082 resistor. The circuit also contains two metal rods
having resistances of 10.0€2 and 15.0€2 along the rails. The rods are pulled
away from the resistor at constant speeds 4.00% and 2.00m /s
respectively. A uniform magnetic field of magnitude 0.017 is applied

perpendicular to the, plane of the rails. Determine the current in the 5.02


https://dl.doubtnut.com/l/_uxaHMMLNJfkQ
https://dl.doubtnut.com/l/_W5crUOe4kJWo

resistor.

X a X c X g X
X X X X
4.0 m/s ~—mo §5_0 Q 2.0 m/s
X X X X
b f
X 10.0Q d 15.0 Q X

° Watch Video Solution

12. A loop ABCD containing two resistors as shown in figure is placed in a
uniform magnetic field B directed outward to the plane of page. Asliding
conductor EF of length | and of negligible resistance moves to the right

with a uniform velocity v as shown in Fig. Determine the current in each


https://dl.doubtnut.com/l/_W5crUOe4kJWo
https://dl.doubtnut.com/l/_E8IZAMU6dfYn

branch.

L I3

=) @H;H-.

p

° Watch Video Solution

13. A conducting rod MN moves with a speed v parallel to a long straight
wire which carries a constant current i, as shown in Fig. The length of the

rod is normal to the wire. Find the emf induced in the total length of the


https://dl.doubtnut.com/l/_E8IZAMU6dfYn
https://dl.doubtnut.com/l/_KaDzj37VTTJd

rod. State which end will be at a lower potential.

;
[ |
i
i
!
™
il — 1 A ot
E
;
; brrareire i

o Watch Video Solution

14. Two parallel vertical metallic bars XX.and YY., of negligible resistance
and separated by a length |, are as shown in Fig. The ends of the bars are
joined by resistance R; and R,. A uniform magnetic field of induction B

exists in space normal to the plane of the bars. A horizontal metallic rod


https://dl.doubtnut.com/l/_KaDzj37VTTJd
https://dl.doubtnut.com/l/_0dSksNaZyCEZ

PQ of mass m starts falling vertically, making contact with the bars. It is
observed that in the steady state the powers dissipated in the resistance
R, and R, are P, and P, respectively. Find an expression for R, Ry and

the terminal velocity attained by the rod PQ

K, J
X |

R,



https://dl.doubtnut.com/l/_0dSksNaZyCEZ

| o Watch Video Solution

15. A bar of mass mand length | moves on two frictionless parallel rails in
the presence of a uniform magnetic field directed into the plane of the
paper. The bar is given an initial velocity v; to the right and released. Find
the velocity of bar, induced emfacross the bar und the current in the

circuit as a function of time.

° Watch Video Solution



https://dl.doubtnut.com/l/_0dSksNaZyCEZ
https://dl.doubtnut.com/l/_MXzUXrVgnH40

16. A copper rod of length 2m is rotated with a speed of 10 rps, in a
uniform magnetic field of 1 tesla about a pivot at one end. The magnetic
field is perpendicular to the plane of rotation. Find the emf induced

across its ends

o Watch Video Solution

17. A rod of length 10cm made up of conducting an non-conducting). The
road is roatate with constant angular velocity 10rad/s about point O, is

constant magnetic field of 2T as shown in the figure. The induced emf


https://dl.doubtnut.com/l/_KM3r7CjnJuc5
https://dl.doubtnut.com/l/_hzsxOYNozLje

between the points A and B of rod will be

.
e,

TN
EN
rd

_X.

o Watch Video Solution

18. A copper disc of radius 1 m is rotated about its natural axis with an
angular velocity 2 rad/sec in a uniform magnetic field of 5 tesla with its
plane perpendicular to the field. Find the emf induced between the centre

of the disc and its rim.

o Watch Video Solution



https://dl.doubtnut.com/l/_hzsxOYNozLje
https://dl.doubtnut.com/l/_Y6d2Bi71z6wI

19. A wheel with 10 metallic spokes each 0.5 m long is rotated with a
speed of 120 rev/min in a plane normal to the horizontal component of
earth’s magnetic field Hg, at a place. If Hg = 0.4 G at the place, what is the
induced emf between the axle and the rim of the wheel? Note that 1 G =

1074

o Watch Video Solution

20. Chaitanya pedals a stationary bicycle at one revolution per second.
The pedals are attached to 100 turns coil of area 0.1m? and placed in a
uniform magnetic field of 0.1 T. What is the maximum voltage generated

in the coil ?

o Watch Video Solution

21. A coil of 800 turns and 50cm? area makes 10 rps about an axis in its
own plane in a magnetic field of 100 gauss perpendicular to this axis.

What is the instantaneous induced emf in the coil?


https://dl.doubtnut.com/l/_BZHHifamkUdd
https://dl.doubtnut.com/l/_Zt3BUNbGC5LD
https://dl.doubtnut.com/l/_18Pzwsgq3hF0

o Watch Video Solution

22. A magnetic field directed into the page changes with time according
to B = (0.03001%2 + 1440)T, where t is in seconds. The field has a circular
cross section of radius R = 2.50cm. What are the magitude and
direction of the electric field at point P; when t = 3.00s and

r; = 0.0200m?

X X X
X X X X X X X

XXX XXX XX

o Watch Video Solution



https://dl.doubtnut.com/l/_18Pzwsgq3hF0
https://dl.doubtnut.com/l/_Flyqv800XvYd

23. The magnetic field at all points within the cyllindrical region whose
cross section is indicated in the accompanying Figure starts increasing at
a constant rate a. T'/ s. find the magnitud of electric field as a function of

r, the distance from the geometric centre of the region.

o Watch Video Solution



https://dl.doubtnut.com/l/_Flyqv800XvYd
https://dl.doubtnut.com/l/_By52oTemXbj0

24.Find the equivalent resistance between A and B.

| Bl in
VAV R LV
[ A= —B
| _N:“:;’\ F‘v;‘;xf\_

: 0

° Watch Video Solution

25. Shown in the figure is a circular loop of radius, r and resistance R. A

t is established inside the

variable magnetic field of induction B = e~
coil. If the key (K) is closed at t=0 , the electrical power developed at the

instant is equal to

° Watch Video Solution



https://dl.doubtnut.com/l/_YGQOh1FPawF0
https://dl.doubtnut.com/l/_uqp6NYYwOkTI

26. Find the equivalent resistance between A and B.

(R 46

° Watch Video Solution

27. The self-inductance of a coil having 200 turns is 10 milli henry.
Calculate the magnetic flux through the cross-section of the coil
corresponding to current of 4 milliampere. Also determine the total flux

linked with each turn.

° Watch Video Solution

28. A coil of inductance 0.2 henry is connected to 600 volt battery. At what

rate, will the current in the coil grow when circuit is completed?

° Watch Video Solution



https://dl.doubtnut.com/l/_0QvwH0sO3QNQ
https://dl.doubtnut.com/l/_5s0rskcqzOai
https://dl.doubtnut.com/l/_tQdqBNEQBERm

29. An inductor of 5 H inductance carries a steady current of 2A. How can

a 50 V self-induced emf be made to appear in the inductor ?

o Watch Video Solution

30. Two coils having self-inductances, Ly = 5mH and L, = 1mH. 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

(ii) current

(iii) energy stored in two coils at that instant

o Watch Video Solution

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

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

o Watch Video Solution



https://dl.doubtnut.com/l/_tQdqBNEQBERm
https://dl.doubtnut.com/l/_qKJwZNrRCqE2
https://dl.doubtnut.com/l/_LkU8em23DAVq
https://dl.doubtnut.com/l/_1O9J7kyUkgsn

32. If the coefficient of mutual induction of the primary and secondary
coils of an induction coil is 6 H and a current of 5A is cut off in 1/5000

second, calculate the induced emf in the secondary coil.

o Watch Video Solution

33. Asolenoid is of length 50 cm and has a radius of 2cm. It has 500 turns.
Around its central section a coil of 50 turns is wound. Calculate the

mutual inductance of the system.

o Watch Video Solution

34. An air cored solenoid is of length 0.3m, area of cross section is
1.2 x 10" ®>m? and has 2500 turns. Around its central section, a coil of

350 turns is wound. The solenoid and the coil are electrically insulated


https://dl.doubtnut.com/l/_1O9J7kyUkgsn
https://dl.doubtnut.com/l/_HEx6XGm8Nn5B
https://dl.doubtnut.com/l/_2g0jpBgORUtd
https://dl.doubtnut.com/l/_lTPdJvKqqn7P

from each other. Calculate the emf induced in the coil if the initial current

of 3Ain the solenoid is reversed in 0.25s.

° Watch Video Solution

35. A solenoid of length 50cm with 20 turns per centimetre and area of
cross-section 40cm? completely surrounds another coaxial solenoid of
the same length, area of cross-section 25cm?® with 25 turns per

centimetre. Calculate the mutual inductance of the system.

° Watch Video Solution

36. A solenoidal coil has 50 turns per centimetre along its length and a
cross-sectional area of 4 x 10~ *m?. 200 turns of another wire is wound
round the first solenoid co-axially. The two coils are electrically insulated

from each other. Calculate the mutual inductance between the two coils.

° Watch Video Solution



https://dl.doubtnut.com/l/_lTPdJvKqqn7P
https://dl.doubtnut.com/l/_4nYflkJ5i1hI
https://dl.doubtnut.com/l/_f1F5YnHA41OC
https://dl.doubtnut.com/l/_PeUIKsG0SLJq

37. Two concentric circular coils, one of small radius r; and the other of
large radius 74, such that r; > > 7, are placed co-axially with centres

coinciding. Obtain the mutual inductance of the arrangement.

o Watch Video Solution

38. (a) A toroidal solenoid with an air core has an average radius of 0.15m,
area of cross section 12 x 10~ *m? and 1200 turns. Obtain the self
inductance of the toroid. Ignore field variation across the cross section of
the toroid. (b) A second coil of 300 turns is wound closely on the toroid
above. If the current in the primary coil is increased from zero to 2.0 Ain

0.05 s, obtain the induced emf in the secondary coil.

o Watch Video Solution

39. A circular loop of radius 0.3 cm lies parallel to a much bigger circular
loop of radius 20 cm. The centre of the small loop is on the axis of the

bigger loop. The distance between their centres is 15 cm. If a current of


https://dl.doubtnut.com/l/_PeUIKsG0SLJq
https://dl.doubtnut.com/l/_av0tSqU5Yoj5
https://dl.doubtnut.com/l/_k1dToXTYdtCb

2.0 A flows through the smaller loop, then the flux linked with bigger loop

is

° Watch Video Solution

Exercise Long Answer Questions

1. State Faraday's law of electromagnetic induction.

Figure shows a rectangular conductor PQRS in which the conductor
PQ is free to move in a uniform magnetic field B perpendicular to the
plane of the paper.The field extends from z = 0 to * = b and is zero for
x > bAssume that only the arm P(Q) posses resistance r.When the arm
PQ@ is pulled outward from z = 0 with constant speed v, obtain the

expressions for the flux and the induced emf. sketch the variations of


https://dl.doubtnut.com/l/_k1dToXTYdtCb
https://dl.doubtnut.com/l/_VbjrnqRDFP7o

these quantities with distance 0 < z < 2b.

° Watch Video Solution

Exercise Short Answer Questions

1. A current -carrying loop of irregular shape is located in an external

magnetic field. If the wire is flexible, why does it becomes circular?

° Watch Video Solution



https://dl.doubtnut.com/l/_VbjrnqRDFP7o
https://dl.doubtnut.com/l/_U4JHpHxafjIo

2. A circular loop of wire is carring a current 7 (as shown in the figure). On

applying a uniform magnetic field inward perpendicular to the plane of

the loop, the loop

X X X X X X

X & X
| X

X X —>
X X

x X X X X

X X O XPX X X

o Watch Video Solution

3. Figures 1 and 2 show planar loops of different shapes moving out or

into a region of magnetic field, which is directed normal to the plane of


https://dl.doubtnut.com/l/_xvvF564HSSGs
https://dl.doubtnut.com/l/_JhnlOFLCoGyr

the loop and away for reader. Determine the direction of induced current

Fig-1

° Watch Video Solution

4. Use Lenz's law to determine the direction of induced current in the

situations described by the fig 3 and 4

v XX X XX we o sC® e oy
BTl X %
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Fig-3 Fig-4

(a) In fig 3, a wire of irregular shape turn into a circular shape and

(b) In fig.4 a circular loop being deformed into a narrow straight wire. The


https://dl.doubtnut.com/l/_JhnlOFLCoGyr
https://dl.doubtnut.com/l/_8VRs6QoayBh9

cross (x) indicates magnetic field into the paper and the dot (.) indicates

magnetic filed out of paper.

o Watch Video Solution

5. A conducting loop is held stationary normal to the field between the
NS poles of a fixed permanenet magnet. By choosing a magnet sufficiently

strong, can we hope to generate current in the loop?

o Watch Video Solution

6. (a) A closed loop is held stationary in the magnetic field between the
north and south poles of two permanent magnets held fixed. Can we
hope to generate current in the loop by using very strong magnets?

(b) A closed loop moves normal to the constant electric field between the
plates of a large capacitor. Is a current induced in the loop (i) when it is
wholly inside the region between the capacitor plates (ii) when it is
partially outside the plates of the capacitor? The electric field is normal to

the plane of the loop.


https://dl.doubtnut.com/l/_8VRs6QoayBh9
https://dl.doubtnut.com/l/_G50U5wNn70y9
https://dl.doubtnut.com/l/_jt1gA66t7TkC

(c) A rectangular loop and a circular loop are moving out of a uniform
magnetic field region (Fig. 6.8) to a field-free region with a constant
velocity v. In which loop do you expect the induced emf to be constant

during the passage out of the field region? The field is normal to the

loops.

° Watch Video Solution

7. (a) A closed loop is held stationary in the magnetic field between the

north and south poles of two permanent magnets held fixed. Can we


https://dl.doubtnut.com/l/_jt1gA66t7TkC
https://dl.doubtnut.com/l/_ByEC13QLsnEB

hope to generate current in the loop by using very strong magnets?

(b) A closed loop moves normal to the constant electric field between the
plates of a large capacitor. Is a current induced in the loop (i) when it is
wholly inside the region between the capacitor plates (ii) when it is
partially outside the plates of the capacitor? The electric field is normal to
the plane of the loop.

(c) A rectangular loop and a circular loop are moving out of a uniform
magnetic field region (Fig. 6.8) to a field-free region with a constant
velocity v. In which loop do you expect the induced emf to be constant
during the passage out of the field region? The field is normal to the

loops.

— v ’O_‘_..,

(d) Predict the polarity of the capacitor in the situation described by Fig.

6.9.



https://dl.doubtnut.com/l/_ByEC13QLsnEB

° Watch Video Solution

8. (A): An induced current develop in a conductor moved in a direction
parallel to the magnetic field. (R): An induced current is developed when
the number of magnetic lines of force associated with conductor is

changed.

° Watch Video Solution

9. An iron bar falling vertically through the hollow region of a thick
cylindrical shell made of copper experiences a retarding force and attains

a terminal velocity. What can you conclude about the iron bar?

° Watch Video Solution

10. A small resistor (say, a lamp) is usually put in parallel to be current

carrying coil of an electromagnet. What purpose does it serve?

. l


https://dl.doubtnut.com/l/_ByEC13QLsnEB
https://dl.doubtnut.com/l/_EnbeosFpIEk1
https://dl.doubtnut.com/l/_F5hbe34jA2pp
https://dl.doubtnut.com/l/_uqi4BeyyPDoi
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1. The figure shows a circuit.

When the circuit is switched on, the ammeter reads 0.5A.

6.0V
__|:

o T %

AWW———AWWA—
_® 30 R ;

Calculate the value of the unknown resistor R.

° Watch Video Solution

12. As soon as current is switched on in a high-voltage wire, the bird

sitting on it flies away, why?

° Watch Video Solution



https://dl.doubtnut.com/l/_uqi4BeyyPDoi
https://dl.doubtnut.com/l/_pdoVyUNdqWBO
https://dl.doubtnut.com/l/_9AEJRHEpZx5i

13. A wire of fixed length is wound on a solenoid of length 'I' and radius 'r'
. Its self inductiane is found to be Now if same wire is wound on a

solenoid of length ad radius % then the self inductance will be

o Watch Video Solution

14. (A) : A spark occur between the poles of a switch when the switch is
opened.

(R) : Current flowing in the conductor produces magnetic field.

o Watch Video Solution

15. The figure shows the magnetic field of a current carrying coil and a

ring falling down the field. Is the direction of induced current in the ring


https://dl.doubtnut.com/l/_JFURU9n5F4xj
https://dl.doubtnut.com/l/_rOfIZJPcozoD
https://dl.doubtnut.com/l/_Gfm2y58AXK2U

correctly shown?

e

° Watch Video Solution

16. A copper ring is suspended by a thread. One end of a magnet is
brought horizontally towards the ring. How. Will it affect the position of

the ring?

° Watch Video Solution



https://dl.doubtnut.com/l/_Gfm2y58AXK2U
https://dl.doubtnut.com/l/_cQxnHTAdFqNT

17. A: When a bar magnet is dropped into a vertical long hollow metallic
tube, the magnet ultimately moves with zera acceleration.
R: The magnet falling into metallic tube causes the eddy currents in the

metal tube, so the motion of the magnet is damped.

° Watch Video Solution

18. In the above problem if block is released from there, what would be

maximum extension.

° Watch Video Solution

19. A lamp in a circuit consissing of a coil of large number of turns and a
battery does not light up to full brilliance instantly on switching on the

circuit. Why?

° Watch Video Solution



https://dl.doubtnut.com/l/_7CWZBNvISodA
https://dl.doubtnut.com/l/_zPS1GsXZWmOQ
https://dl.doubtnut.com/l/_fjHiDpBvapE4
https://dl.doubtnut.com/l/_LLQa9VDGTujk

20. The magnitude of electric current is increasing in a wire at a constant
rate in the direction from A to B. Will there be induced current in the

conduting loop show in fig? What will be its direction?

A —- »——B

° Watch Video Solution

21. Assertion:- A piece of copper and a similar piece of stone are dropped
simultaneously from a height near the earth's surface. Both will touch the
ground at the same time.

Reason:- There is not effect of the earth's magnetic field on the motion of

falling bodies.

° Watch Video Solution



https://dl.doubtnut.com/l/_LLQa9VDGTujk
https://dl.doubtnut.com/l/_8KWA7TTdYhxv

Exercise Very Short Answer Questions

1. Define magnetic flux . Give its SI unit. I

° Watch Video Solution

2.1s magnetic flux a scalar or vector?

° Watch Video Solution

3. Weber is the unit of which physical quantity?

° Watch Video Solution

4. Is an induced em.f developed in a conductor, when moved in a

direction parallel to the magnetic field?



https://dl.doubtnut.com/l/_8KWA7TTdYhxv
https://dl.doubtnut.com/l/_lfalCm8VEE8J
https://dl.doubtnut.com/l/_k74EKanvh3qL
https://dl.doubtnut.com/l/_CXrZid6EMLHr
https://dl.doubtnut.com/l/_8qiRrE0pclm3

| o Watch Video Solution

5. What do you understand by positive flux?

o Watch Video Solution

6. When the magnetic flux is said to be neutral?

o Watch Video Solution

7. A glass rod of length | moves with velocity v in a uniform magnetic field

B. What is the emfinduced in the rod?

o Watch Video Solution

8. Two coils are being moved out of magnetic field, one coil is moved

rapidly and the other slowly. In which case is more work done and why?

[ - )


https://dl.doubtnut.com/l/_8qiRrE0pclm3
https://dl.doubtnut.com/l/_1jTNwVqlhF0O
https://dl.doubtnut.com/l/_ZUMpcc94ZXhI
https://dl.doubtnut.com/l/_qfO2FlK3RjOB
https://dl.doubtnut.com/l/_h58PnMPng9PD

| @ Watch Video Solution

9. Name the scientists who discovered the generation of electric current

by means of magnetic field.

° Watch Video Solution

10. Name the scientist associated with the direction of induced current.

° Watch Video Solution

11. State Lenz's law.

° Watch Video Solution

12. Why the induced emf is also called as back emf?

° Watch Video Solution



https://dl.doubtnut.com/l/_h58PnMPng9PD
https://dl.doubtnut.com/l/_BeH2ByOxmsAZ
https://dl.doubtnut.com/l/_1ycAl1VHSFcR
https://dl.doubtnut.com/l/_3ZEyANJ9ul5q
https://dl.doubtnut.com/l/_kmBA286h660Y

13. What is the basic cause of induced emf?

o Watch Video Solution

14. Does Lenz's law violate the law of conservation of energy?

o Watch Video Solution

15. Does Lenz's law hold for an open circuit

o Watch Video Solution

16. Consider a cube ABCGHIJK of sides a placed in a uniform magnetic field

B acting perpendicular to the face BHIC as shown in figure.


https://dl.doubtnut.com/l/_kmBA286h660Y
https://dl.doubtnut.com/l/_wB8NPWjXOB91
https://dl.doubtnut.com/l/_y0Pq0PaZPfxM
https://dl.doubtnut.com/l/_SMDxWyGrcmOH
https://dl.doubtnut.com/l/_n9wFnAhKNxPl
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(i) What is the flux through face ABCG?
(if) What is the flux through face GCl)?
(iii) What is the flux through face AK)G?

(iv) What is the flux through face BHIC?

° Watch Video Solution

17. Who discovered eddy current?

° Watch Video Solution

18. What is an ideal inductor?

| nlll,l,l,\",l,,n,l n®



https://dl.doubtnut.com/l/_n9wFnAhKNxPl
https://dl.doubtnut.com/l/_PcP7G5ffNG9x
https://dl.doubtnut.com/l/_Xn1QqK3o1HQa
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19. Name the quantity that plays an identical role in an electrical circuit as

is played by inertia in mechanics?

° Watch Video Solution

20.The induced em.f. in a coil does not depend on

° Watch Video Solution

21. Name two factors on which the self-inductance of an air-core coil

depends.

° Watch Video Solution

22. What is the effect of metallic core on self inductance?

| ° Watch Video Solution


https://dl.doubtnut.com/l/_Xn1QqK3o1HQa
https://dl.doubtnut.com/l/_39YYsM5k5r6L
https://dl.doubtnut.com/l/_88irjWsiTcc5
https://dl.doubtnut.com/l/_PybWuIkkKSkH
https://dl.doubtnut.com/l/_ODahpNuk0oWx

23. Why inductors are made of copper?

° Watch Video Solution

24. Name two factors on which mutual inductance between a pair of coils

depends?

° Watch Video Solution

25. If two coils are very tightly would one over the other, will M increase
or decrease as compared to the case when the coils are placed some

distance apart?

o Watch Video Solution

26. What are the dimensions of L/R?



https://dl.doubtnut.com/l/_ODahpNuk0oWx
https://dl.doubtnut.com/l/_9Jc9nW8SQvRc
https://dl.doubtnut.com/l/_8GF4KAewb3AH
https://dl.doubtnut.com/l/_8O6AHx9y1mbn
https://dl.doubtnut.com/l/_2oZS1KwGObge

I ° Watch Video Solution

27. Why the inductance per unit length for a solenoid near its centre is

different from inductance per unit length near its ends?

° Watch Video Solution

28. An artificial satellite with a metal surface is orbiting the earth in

equatorial plane. Why no current is induced due to earth's magnetism?

o Watch Video Solution

29. Why the coil of a dead beat galvanometer is would on a metal frame?

o Watch Video Solution



https://dl.doubtnut.com/l/_2oZS1KwGObge
https://dl.doubtnut.com/l/_YbA71C23zLst
https://dl.doubtnut.com/l/_EQIi2wQr84RL
https://dl.doubtnut.com/l/_1sC5Zehc7n9s

30. Two identical coils, one of copper and the other of iron, are rotated
with the same angular velocity w in a uniform magnetic field. In which

case the induced emf. is more and why?

° Watch Video Solution

31. A wire kept along north-south direction is allowed to fall freely. Will an

induced emf be set up?

° Watch Video Solution

32. A wire kept in east west direction is allowed to fall freely, will an emf

be induced in the wire?

° Watch Video Solution



https://dl.doubtnut.com/l/_bhUlxgJPnf6c
https://dl.doubtnut.com/l/_yMvDbI8jravF
https://dl.doubtnut.com/l/_BlLX0m18hVXF

33.Why a thick metal plate oscillating about a horizontal axis stops when

a strong magnetic field is applied on the plane?

° Watch Video Solution

Problems Level |

1. A coil of wire enclosing an area of 100cm? is placed at an angle of 70°

with a magnetic field B to 10~ *Whm ~2. What is the flux through the

coil? B is reduced to zero in 10 %sec. What em.f. is induced in the coil?

° Watch Video Solution

2. A given wire is bent into a rectangular loop of size 15cm x 5¢m and
placed perpendicular to a magnetic field of 1.0 Tesla. Within 0.5sec, the
loop is changed into a 10cm square and the field increases to 14

Tesla.Calculate the value of em.f. induced in the loop?

. l


https://dl.doubtnut.com/l/_fc7dSQXEoCAS
https://dl.doubtnut.com/l/_k0bM0yCdAJlt
https://dl.doubtnut.com/l/_loaCnMch2KO2
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3. A jet plane is travelling towards west at a speed of 1800 km/h. What is
the voltage difference developed between the ends of the wing having a
span of 25 m, if the Earth’s magnetic field at the location has a magnitude

of 5 x 10~ 4T and the dip angle is 30°.

o Watch Video Solution

4. A straight rod 2m long is placed in an aeroplane in the east-west
direction. The aeroplane lifts itself in the upward direction at a speed of
36km/hour. Find the potential difference between the two ends of the rod
if the vertical component of earth's magnetic field is (1/4,/3) gauss and

angle of dip = 30°.

o Watch Video Solution



https://dl.doubtnut.com/l/_loaCnMch2KO2
https://dl.doubtnut.com/l/_q3HLcD1q7jiq
https://dl.doubtnut.com/l/_JQJtYQJI3D8E

5. The magnetic flux threading a «coil changes from

12 x 1073Wb to 6 x 10 *Whin 0.01 sec. Calculate the induced emf.

° Watch Video Solution

6. A wire of length 0.1m moves with a speed of 10ms ' perpendicular to

a magnetic field of induction 1Wbm ~2. Calculate induced emf

° Watch Video Solution

7. Find the magnitude of emf induced in a 200 turn coil with cross-
sectional area of 0.16m? if the magnetic field through the coil changes
from 0.10 Weber/m? to 0.50 Weber/m? at a uniform rate over a period of

0.02 second

° Watch Video Solution



https://dl.doubtnut.com/l/_orZaCJFkVwte
https://dl.doubtnut.com/l/_UJyuYWDqIiwg
https://dl.doubtnut.com/l/_dhx3KlICcQl8

2 extends over a plane

8. A uniform magnetic flux density of 0.1Wbm ™~
circuit of area 1m? and is normal to it. How quickly must the field be

reduced to zero if an emf of 100 volt is to be induced in the circuit?

o Watch Video Solution

9. The horizontal component of earth's magnetic field is
3 x 10~ °Wb/m?. The magnetic flux linked with a coil of area 1m? and

having 5 turns, whose plane is normal to the magnetic field, will be

o Watch Video Solution

10. A metal disc of the radius 100 cm is rotated at a constant angular
speed of 60rads ' in a plane at right angles to an external field of
magnetic induction 0.05 Wbm ~? . The emf induced between the centre

and a point on the rim will be

o Watch Video Solution



https://dl.doubtnut.com/l/_gUSe4e3iSLkp
https://dl.doubtnut.com/l/_FEnxlRm6L5t6
https://dl.doubtnut.com/l/_armaFb25VAEe

11. A circular copper disc 100cm in radius rotates at 20nrad /s about an
axis through its centre and perpendicular to the disc. A uniform magnetic
field of 0.2T acts perpendicular to the disc. Calculate the potential

difference developed between the axis of the disc and the rim

o Watch Video Solution

12. A 1092 resistance coil has 1000 turns and at a certain time 5.5 x 104
Wb of flux passes through it. If the flux falls to 0.5 x 10 *Wb in 0..
second find the emf generated in volts and the charge flown through the

coil in coulombs.

o Watch Video Solution

13. A horizontal straight wire 10 m long extending from east to west is

1 at right angles to the horizontal

falling with a speed of 50 m s~
component of the earth’s magnetic field, 0.30 x 10~ *Wbm ~2.

(a) What is the instantaneous value of the emf induced in the wire?


https://dl.doubtnut.com/l/_rnxmlh0ubCR4
https://dl.doubtnut.com/l/_picUKIRYtNlA
https://dl.doubtnut.com/l/_KIYsxBHAhAVD

(b) What is the direction of the emf?

(c) Which end of the wire is at the higher electrical potential?

o Watch Video Solution

14. A train is moving in the north-south direction with a speed of
108kmh 1. Find the emf. generated between two wheels, if the length
of the axle is 2m. Assume that the vertical component of earth's field is

8.0 x 10 °Wbm 2

o Watch Video Solution

15. When a wheel with metal spokes 1.2m long is rotated in a magnetic
field of flux density 5 X 10 5T normal to the plane of the wheel, an em.f.
of 1072 volt is induced between the rim and the axle. Find the rate of

rotation of the wheel.

o Watch Video Solution



https://dl.doubtnut.com/l/_KIYsxBHAhAVD
https://dl.doubtnut.com/l/_tLyzi9xXw0t7
https://dl.doubtnut.com/l/_BS8inn9LLCce
https://dl.doubtnut.com/l/_x8qolGulxwNC

16. A closed coil consists of 500 turns has area 4cm? and a resistance of

50€2. The coil is kept with its plane perpendicular to a uniform magnetic
b

field of 0.2W —. Calculate the amount charge flowing through the coil if

m

it is rotated through 180°

o Watch Video Solution

17. Magnetic flux of 5 microweber is linked with a coil, when a current of

TmA flows through it. What is the self-inductance of the coil?

o Watch Video Solution

18. If a rate change of current of 44s~! induces an emf of 20mV in a

solenoid, what is the self inductance of the solenoid?

o Watch Video Solution



https://dl.doubtnut.com/l/_x8qolGulxwNC
https://dl.doubtnut.com/l/_d2nqDEYPQxDQ
https://dl.doubtnut.com/l/_W4CSXxgBLxoE

19. What emf will be induced in a 10H inductor in which the current

changes from 10A to 7Ain 9.0 x 10~ % seconds?

° Watch Video Solution

20. A coil of inductance 0.5 henry is connected to a 18 volt battery.

Calculate the initial rate of growth of current.

° Watch Video Solution

21. A current of 10A in the primary of a circuit is reduced to zero at a
uniform rate in 103 sec. If the coefficient of mutual inductance is 3

henry, what is the induced emf?

° Watch Video Solution



https://dl.doubtnut.com/l/_tv7V0zLQmImU
https://dl.doubtnut.com/l/_ENz1Hm2BrJYx
https://dl.doubtnut.com/l/_TXKrtzRdfaMv

22. If the current in the primary circuit of a pair of coils changes from 5
amp to 1 amp in 0.02 sec, calculate (i) induced emf in the secondary coil if
the mutual inductance between the two coils is 0.5H and (ii) the change

of flux per turn in the secondary, if it has 200 turns.

° Watch Video Solution

23. A coil of wire of a certain radius has 600 turns and a self-inductance of

108 mH. The self-inductance of a 2nd similar coil of 500 turns will be

° Watch Video Solution

24.What is the self inductance of an air core solenoid 50cm long and 2cm
radius if it has 500 turns? Find the magnetic flux when a current of 2 amp

passes through it

° Watch Video Solution



https://dl.doubtnut.com/l/_a0LsPa7AH3FE
https://dl.doubtnut.com/l/_60aH8kyeFGjK
https://dl.doubtnut.com/l/_F7XjqC6mRZkD
https://dl.doubtnut.com/l/_zeNGrWc3SBgd

25. A 2 m long solenoid with diameter 2 cm and 2000 turns has a
secondary coil of 1000 turns wound closely near its midpoint. The mutual

inductance between the two coils is.

° Watch Video Solution

26. Over a solenoid of 50cm length and 2cm radius and having 500turns
is would another wire of 50 turns near the centre. Calculate

(i) mutual inductance of the two coils

(i) Induced emf in the second coil when the current in the primary

changes from O to 5Ain 0.02 sec.

° Watch Video Solution

27. A conducting wire of 100 turns is wound over and near the centre of a
solenoid of 100cm length and 2cm radius having 1000 turns. Calculate the

mutual induction of the two coils.

° Watch Video Solution



https://dl.doubtnut.com/l/_zeNGrWc3SBgd
https://dl.doubtnut.com/l/_0apMkGmQlhMC
https://dl.doubtnut.com/l/_ikKZsKwuuzpm

28. A coil of area 0.04m? having 1000 turns is suspended perpendicular to
a magnetic field of 5.0 x 10~°> Wb m?. It is rotated through 90° in 0.2

second. Calculate the average emf induced in it.

° Watch Video Solution

Problems Level li

1. A rectangular loop of sides 8cm and 2cm with a small cut is kept

stationary in a uniform magnetic field directed normal to the loop. The
current feeding the electromagnet that produces the magnetic field is
gradually reduced so that the field decreases from its initial value of 0.3T
at the rate of 0.027 L. If the cut is joined and the loop has a resistance
of 1.6€2, how much power is dissipated by loop as heat ? What is the

source of this power ?

o Watch Video Solution



https://dl.doubtnut.com/l/_ikKZsKwuuzpm
https://dl.doubtnut.com/l/_1eKi87dierwr
https://dl.doubtnut.com/l/_FRPZ8Ck1adoX
https://dl.doubtnut.com/l/_CyXdLYtAdHxr

2. A rectangular loop of length 10cm and width 4cm is pulled at a
constant speed of 1.0ms ~ ! through a uniform magnetic field of strength
2.0 Weber/m? spread over an area 20cm x 8cm in such a way that the
field remains perpendicular to the plane of loop throughout and directed
away from the reader as shown in fig. Discuss the variation of emf in the

loop as it moves through the field.
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o Watch Video Solution

3. An air-cored solenoid with length 30 cm, area of cross-section 25 cem?

and number of turns 500, carries a current of 2.5 A. The current is


https://dl.doubtnut.com/l/_CyXdLYtAdHxr
https://dl.doubtnut.com/l/_rAnyvaO7aUel

suddenly switched off in a brief time of 10 s. How much is the average
back emf induced across the ends of the open switch in the circuit?

Ignore the variation in magnetic field near the ends of the solenoid.

o Watch Video Solution

4.1t is desired to measure the magnitude of field between the poles of a
powerful loud speaker magnet. A small flat search coil of area 2cm? with
25 closely wound turns, is positioned normal to the field direction, and
then quickly snatched out of the field region. Equivalently, one can give it
a quick 90° turn to bring its plane parallel to the field direction). The
total charge flown in the coil (measured by a ballistic galvanometer
connected to coil) is 7.5 mC. The combined resistance of the coil and the

galvanometer is 0.50 (). Estimate the field strength of magnet.

o Watch Video Solution

5. A wire is bent to form the double loop shown in. There is a uniform

magnetic field directed into the plane of the loop. If the magnitude of


https://dl.doubtnut.com/l/_rAnyvaO7aUel
https://dl.doubtnut.com/l/_CJMuSWpa4K8Z
https://dl.doubtnut.com/l/_jmRjyCs58mgo

this field is decreasing, the current will flow from
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o Watch Video Solution

6. A wire of length I, mass m and resitance R slides without any friction
down the parallel conducting rails of negligible resistance (Fig). The rails
are connected to the wire so that the wire and the rails form a closed
rectangular conducting loop. The plane of the rails makes an angle 6 with

the horizontal and a uniform vertical magnetic field of induction B exists


https://dl.doubtnut.com/l/_jmRjyCs58mgo
https://dl.doubtnut.com/l/_IkQI2AxOkC45

throughout the region. Find the steady-state velocity of the wire

° Watch Video Solution

7.1n Fig, the mutual inductance of a coil and a very long straight wire is
M, coil has resistance R and self-inductance L. The current in the wire

varies according to the law I = at, where a is a constant and t is the


https://dl.doubtnut.com/l/_IkQI2AxOkC45
https://dl.doubtnut.com/l/_AgwD5XpJWzEn

time, the time dependence of current in the coil is

o Watch Video Solution

8.In Fig., a square loop PQRS of side a and resistance r is placed near an
infinitely long wire carrying a constant current I. The sides PQ and RS are

parallel to the wire. The wire and the loop are in the same plane. The loop


https://dl.doubtnut.com/l/_AgwD5XpJWzEn
https://dl.doubtnut.com/l/_S2l52HZrpWaK

is rotated by 180° about an axis parallel to the long wire and passing
through the midpoints of the sides QR and PS. Find the total amount of

charge which passes through any point of the loop during the rotation

o

R

Vo
!

- R
l P —

o Watch Video Solution

9. An inductor of 3H is connected to a battery of emf 6V through a
resistance of 100 (). Calculate the time constant. What will be the

maximum value of current in the circuit ?

o Watch Video Solution



https://dl.doubtnut.com/l/_S2l52HZrpWaK
https://dl.doubtnut.com/l/_BicBphyhCWNF

10. A cell of 1.5V is connected across an inductor of 2mH in series with a 2
(2 resistor What is the rate of growth of current immediately after the cell

is switched on.

o Watch Video Solution

11. A coil having resistance 15 and inductance 10 H is connected across a
90 Volt supply. Determine the value of current after 2sec . What is the

energy stored in the magnetic field at that instant

o Watch Video Solution

12. An inductor of 10mH is connected to a 18V battery through a resistor
of 10k€2 and a switch. After a long time, when the maximum current is set
up in the circuit, the battery is disconnected from the circuit. Calculate

the current in the circuit after 15us

s l


https://dl.doubtnut.com/l/_BicBphyhCWNF
https://dl.doubtnut.com/l/_tID5no9wQKlh
https://dl.doubtnut.com/l/_GtwHxibZZhT6
https://dl.doubtnut.com/l/_OWxYMNpDwTKk

L = vvatldn viaco >0Iution )

13. Calculate the back e.m.f of a 10H, 200 (2 coil 100 ms after a 100Vdc

supply is connected to it.

° Watch Video Solution

14. The time constant of a certain inductive coil was found to be 2.5 ms.
With a resistance of 80€2 added in series, a new time constant of 0.5 ms

was obtained. Find the inductance and resistance of the coil.

o Watch Video Solution

Additional Exercise

1. What would you do to obtain a large deflection of the galvanometer?

(b) How would you demonstrate the presence of an induced current in

the absence of a galvanometer?



https://dl.doubtnut.com/l/_OWxYMNpDwTKk
https://dl.doubtnut.com/l/_9TtMewZTWTNM
https://dl.doubtnut.com/l/_s7TX3m49iOnp
https://dl.doubtnut.com/l/_vWQKGWM70anF

I o Watch Video Solution

2. A square loop of side 10 cm and resistance 0.5 €2 is placed vertically in
the east-west plane. A uniform magnetic field of 0.10 T is set up across the
plane in the north-east direction. The magnetic field is decreased to zero
in 0.70 s at a steady rate. Determine the magnitudes of induced emf and

current during this time-interval.

o Watch Video Solution

3. A circular coil of radius 10 cm, 500 turns and resistance 2 2 is placed
with its plane perpendicular to the horizontal component of the earth’s
magnetic field. It is rotated about its vertical diameter through 180° in
0.25 s. Estimate the magnitudes of the emf and current induced in the
coil. Horizontal component of the earth’s magnetic field at the place is

3.0 x 10°°T.

o Watch Video Solution



https://dl.doubtnut.com/l/_vWQKGWM70anF
https://dl.doubtnut.com/l/_r63dew2r9AB1
https://dl.doubtnut.com/l/_4c0BRNX83M7R

4. Figure shows planar loops of different shapes moving out of or into a
region of a magnetic field which is directed normal to the plane of the
loop away from the reader. Determine the direction of induced current in

each loop using Lenz's law.

o Watch Video Solution

5. (a) A closed loop is held stationary in the magnetic field between the
north and south poles of two permanent magnets held fixed. Can we

hope to generate current in the loop by using very strong magnets?


https://dl.doubtnut.com/l/_pzAguc93swKa
https://dl.doubtnut.com/l/_dO7RaArsw0o9

(b) A closed loop moves normal to the constant electric field between the
plates of a large capacitor. Is a current induced in the loop (i) when it is
wholly inside the region between the capacitor plates (ii) when it is
partially outside the plates of the capacitor? The electric field is normal to
the plane of the loop.

(c) A rectangular loop and a circular loop are moving out of a uniform
magnetic field region (Fig. 6.8) to a field-free region with a constant
velocity v. In which loop do you expect the induced emf to be constant
during the passage out of the field region? The field is normal to the

loops.

.} ?.: j .

(d) Predict the polarity of the capacitor in the situation described by Fig.

6.9.

| o Watch Video Solution


https://dl.doubtnut.com/l/_dO7RaArsw0o9

6. A metallic rod of 1 m length is rotated with a frequency of 50 revolution
per second, with one end hinged at the centre and the other end at the
circumference of a circular metallic ring of radius 1 m about an axis
passing through the centre and perpendicular to the plane of the ring. A
constant uniform magnetic field of 1T parallel to the axis is present

everywhere. The emf between the centre and the metallic ring is

° Watch Video Solution

7. A wheel with 10 metallic spokes each 0.5m long is rotated with a speed
of 120 rev/min in a plane normal ot the horizontal components of earth's
magnetic field By at a place. If By = 0.4G at the place, what is the
induced emf between the axle and the rim of the wheel ? Note that

1G = 1074T

° Watch Video Solution



https://dl.doubtnut.com/l/_dO7RaArsw0o9
https://dl.doubtnut.com/l/_j0XHPBjkhFhG
https://dl.doubtnut.com/l/_yBqziP5INkte
https://dl.doubtnut.com/l/_q5PUShWNu9SP

8. From the given figure, find :

° Watch Video Solution

9. Two concentric circular coils, one of small radius r; and the other of
large radius 74, such that r; > > 7, are placed co-axially with centres

coinciding. Obtain the mutual inductance of the arrangement.

° Watch Video Solution



https://dl.doubtnut.com/l/_q5PUShWNu9SP
https://dl.doubtnut.com/l/_1fkIl10j88Wt

10. (a) Obtain the expression for the magnetic energy stored in a solenoid
in terms of magnetic field B, area A and length | of the solenoid. (b) How
does this magnetic energy compare with the electrostatic energy stored

in a capacitor?

o Watch Video Solution

11. A person peddles a stationary bicycle the pedals of the bicycle are
attached to a 100 turn coil of area 010 m?”. The coil rotates at half a
revolution per second and it is placed in a uniform magnetic field of 0.01
T perpendicular to the axis of rotation of the coil, What is the maximum

voltage generated in the coil ?

o Watch Video Solution



https://dl.doubtnut.com/l/_1fkIl10j88Wt
https://dl.doubtnut.com/l/_xW11LqVPhRcW
https://dl.doubtnut.com/l/_xeX5OMLMKdr1

