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PHYSICS

BOOKS - MODERN PUBLICATION

ELECTROMAGNETIC INDUCTION

1. A magnetic field of flux density 10 T acts

normal to a coil of 50 turns having 100cm?


https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_zx3JgxHpnWlk

area. Find e.m.f. iduced, if the coil is removed

from the magnetic field on 0.1s.

° Watch Video Solution

2. A metre gauge train is runing due north
with a constant speed of 90kmh ' on a
horizontal track. If the vertical component of
earth's magnetic ield is 3 X 10 °Wbm 2,
calculate the em.f. induced across the axle of

the train of length 1.25 cm.

° Watch Video Solution



https://dl.doubtnut.com/l/_zx3JgxHpnWlk
https://dl.doubtnut.com/l/_zoS1dEDBBYCx

3. If a rate of change of current of 4 A s~ !

induces an e.m.f. of 20 mV in a solenoid, what

is the self-inductance of the solenoid?

° Watch Video Solution

4. Calculate the mutual inductance between
two coils, when a current of 4.0 A changes to
8.0 Ain 0.5 s and induces an e.m.f. of 50 mV in

the secondary coil.

l ° Watch Video Solution


https://dl.doubtnut.com/l/_zoS1dEDBBYCx
https://dl.doubtnut.com/l/_x0QTC7EYL4Nq
https://dl.doubtnut.com/l/_L2NDxTrHcgne

5. A flat coil of 500 turns each of area 50cm?
rotates in a uniform magnetic field of
0.14Wb/'m2 at an angular speed of
150rad /sec. The coil has a resistance of 5
Omega. The induced emf. is applied to an
external resistance of 10 ohm. Calculate the

peak current through the resistance.

° Watch Video Solution



https://dl.doubtnut.com/l/_L2NDxTrHcgne
https://dl.doubtnut.com/l/_Rc7dKIlTAjTY

6. The magnetic flux through a coll
perpendicular to its plane and directed into
paper is varying according to the relation
¢ = (5t2 + 10t + 5) milliweber. Calculate the
em.f. induced in the loop at t = 2s, if the

resistance of the coil is 5 ohm.

o Watch Video Solution

7. A magnetic field of flux density 10 T acts

normal to a coil of 50 turns having 100cm?


https://dl.doubtnut.com/l/_KZXx0IAyDICn
https://dl.doubtnut.com/l/_vxzpbDp13QQn

area. Find e.m.f. iduced, if the coil is removed

from the magnetic field on 0.1 s.

o Watch Video Solution

8. A square loop of side 10 cm and resistance
0.70 ohm is placed vertically in the east -west
plane. A uniform magnetic field of 0.10 T is set
up across the plane in north-east direction.
The magnetic field is decreased to zero in 0.7

sec. at a steady rate. Determine the


https://dl.doubtnut.com/l/_vxzpbDp13QQn
https://dl.doubtnut.com/l/_mu73CwdqWrfL

magnitudes of induced emf. and current

during this time interval.

o Watch Video Solution

9. A circular coil of radius 10 cm, 500 turns and
resistance 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.
The induced emf. in the coil is ... (Take

Hp =3.0x 10"°T)

| e |


https://dl.doubtnut.com/l/_mu73CwdqWrfL
https://dl.doubtnut.com/l/_8thWZSNBroFp

& Watch Video Solution I

10. A wire 40 cm long bent into a rectangular
loop 15¢m X 5 cm is placed perpendicular to
the magnetic field whose flux density is
0.8Wbm 2. Within 1.0 second, the loop is
changed into a 10 cm square and flux density
increases to 1.4Wbm ~2. Calculate the value

of induced emf.

° Watch Video Solution



https://dl.doubtnut.com/l/_8thWZSNBroFp
https://dl.doubtnut.com/l/_IhvmEobNE55c

1. A coil containing 20 turns of average
diameter 0.02 m is placed perpendicular to a
magnetic field of intensity 1.6 x 10*T. The
magnetic field changes to 1.8 x 10°T'in 4 s. A
resistor of resistance 15 ohm is connected in
sereis with the coil. If the resistance of the coil
is 5 ohm, find the induced current passing

through the resistor.

o Watch Video Solution



https://dl.doubtnut.com/l/_1eH5BxI6ZKGJ

12. A 10Qresistance coil has 1000 turns and at
a certain time 5.5 x 10~% Wb of flux passes
through it. If the flux falls to
0.5 x 10 *Wb € 0.1. second find the emf
generated in volts and the charge flown

through the coil in coulombs.

o Watch Video Solution

13. A metallic rod of length | is rotated at a

constant angular speed w, normal to a


https://dl.doubtnut.com/l/_GcIWnMOrHIjG
https://dl.doubtnut.com/l/_Y2PEL4IDFYuZ

uniform magnetic field B. Derive an
expressions for the current induced in the rod,

if the resistance of the rod is R.

° Watch Video Solution

14. A metal rod of length 1 m is rotated about
one of its ends in a plane at right angles to a
uniform magneic field of 2.5 x 103 Wb m ~ 2.
If its makes 30 r.p.s. Calculate the induced

e.m.f. between its ends.

° Watch Video Solution



https://dl.doubtnut.com/l/_Y2PEL4IDFYuZ
https://dl.doubtnut.com/l/_9F6lmQEuOE0A

15. When a wheel with metal spokes 1.2 m long
rotates in a magnetic field of flux density
5 x 10~ °T normal to the plane of the wheel,
an em.f. of 102V is induced between the rim
and the axle. Find the rate of rotation of the

wheel.

o Watch Video Solution

16. A wheel with 10 metallic spokes each 0.5 m

long, is rotated with a speed of 120 rpm.


https://dl.doubtnut.com/l/_9F6lmQEuOE0A
https://dl.doubtnut.com/l/_B7YoJzUa8FIx
https://dl.doubtnut.com/l/_NCcqt257agME

Please of the wheel is normal to earth's
magnetic field at that place. If the magnitude
of the field is 0.40 G, what is the induced emf

between the axle and rim of the wheel?

o Watch Video Solution

17. A circular copper disc 10 cm in radius
d . :

rotates at 20mra— about an axis through its
s

centre and perpendicular to the disc. A

uniform magnetic field of 02 T acts

perpendicular to the disc.


https://dl.doubtnut.com/l/_NCcqt257agME
https://dl.doubtnut.com/l/_vY6PorCw4h0n

Calculate the potential difference developed

between the axis of the disc and the rim.

o Watch Video Solution

18. A circular copper disc 10 cm in radius
d . :

rotates at 20mra— about an axis through its
S

centre and perpendicular to the disc. A

uniform magnetic field of 02 T acts

perpendicular to the disc.

What is the induced current if the resistance

of the disc is 2€2?

| e |


https://dl.doubtnut.com/l/_vY6PorCw4h0n
https://dl.doubtnut.com/l/_1CePxl9kd19w

& Watch Video Solution I

19. A train is moving in the north-south
direction with a speed of 108kmh ~ 1. Find the
em.f. generated between two wheels, if the
length of the axle is 2m. Assume that the
vertical component of earth's field s

8.0 x 10 °Wbm 2.

° Watch Video Solution



https://dl.doubtnut.com/l/_1CePxl9kd19w
https://dl.doubtnut.com/l/_QMSm5Wyv1HJo

20. Figure shows a conducting rod PQ in
contact with metal rails RP and SQ, which are
0.25 m apart in a uniform magnetic field of flux
density 0.4T acting perpendicular to the plane
of the paper. Ends R and S are connected
through a 5{) resistance. What is the emf
when the rod moves to the right with a
velocity of 5ms ™! ? What is the magnitude
and direction of the current through the 5}
resistance? If the rod PQ moves to the left

with the same speed, what will be the new


https://dl.doubtnut.com/l/_6MmCvGJZq5wb

current and its direction?
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o Watch Video Solution

21. A 0.5m long metal rod PQ completes the
circuit as shown in the figure. The area of the
circuit is perpendicular to the magnetic field

of flux density 0.15 T. If the resistance of the


https://dl.doubtnut.com/l/_6MmCvGJZq5wb
https://dl.doubtnut.com/l/_CKQG01oiCjKp

total circuit is 32 calculate the force needed

to move the rod in the direction as indicated

with a constant speed of 2ms ~*
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o Watch Video Solution

22. The self inductance of an inductor having
100 turns is 20 mH. Calculate the total

magnetic flux linked with the coil and the


https://dl.doubtnut.com/l/_CKQG01oiCjKp
https://dl.doubtnut.com/l/_OPS82BXzaHJ4

magnetic flux through the cross-section of the

inductor corresponding to a current of 4 mA.

° Watch Video Solution

23. Current in a 10 millihenry coil increases
uniformly for zero to oe ampere in 0.01
second. Find the direction and value of self-

induced e.m.f.

o Watch Video Solution



https://dl.doubtnut.com/l/_OPS82BXzaHJ4
https://dl.doubtnut.com/l/_GClMG8tFVMtA

24. A solenoidal coil has 50 turns er cm along
its length and a cross-sectional area of 4cm?.
200 truns of another wire is wound round the
first solenoid coaxially. The two coils are
electrically insulated from each other.
Calculate the mutual inductance between the

two coils. given that py = 4m x 10" 'TNA 2

o Watch Video Solution



https://dl.doubtnut.com/l/_a2POSb5jAPVJ

25. A toroidal solenoid with an air core has an
average radius of 15 cm , area of cross-section
12¢m? and 1200 turns . lgnoring the field
variation across the cross-section of the toroid

the self-inductance of the toroid .

o Watch Video Solution

26. A second coil of 300 turns is wound closely
on the toroid above. If the current in the

primary coil is increased from zero to 2.0 A in


https://dl.doubtnut.com/l/_WYWQlohmlrqM
https://dl.doubtnut.com/l/_8Ix1trk4nkH4

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

coil.

° Watch Video Solution

27. Two circular coils, one of radius r and other
of radius R are placed coxially with their
centres coinciding. For R >> r, obtain an
expression for mutual inductance of the

arrangement.

° Watch Video Solution



https://dl.doubtnut.com/l/_8Ix1trk4nkH4
https://dl.doubtnut.com/l/_H80LZCWlNI8r
https://dl.doubtnut.com/l/_c1qotqNHExHO

28. A circular loop of radius 0.3 cm lies parallel
to amuch 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 2.0 A flows

through the smaller loop, then the flux linked

with bigger loop

I €@ Watch Video Solution


https://dl.doubtnut.com/l/_c1qotqNHExHO

29. A circular loop of radius 0.3 cm lies parallel
to amuch bigger circular loop of radius 20 cm.
The centre of the small loop is on the axis of

the bigger loop. Obtain the mutual inductance

of the two loops.

° Watch Video Solution



https://dl.doubtnut.com/l/_c1qotqNHExHO
https://dl.doubtnut.com/l/_wadN7xmyHR4J

30. Two inductors L; and Lo sufficient
distance apart connected (i) in series (ii) in

parallel. What is their equivalent inductance?

o Watch Video Solution

31. Two inductors L and L» sufficient distance
apart connected (i) in series (ii) in parallel.

What is their equivalent inductance?

o Watch Video Solution



https://dl.doubtnut.com/l/_wadN7xmyHR4J
https://dl.doubtnut.com/l/_PbSzU8ONwdac
https://dl.doubtnut.com/l/_xbUp08BiE0qd

32. A 100 turn coil of area 0.1m? rotates at
half a revolution per second. It is placed in a
magnetic field of 0.01 T perpendicular to the
axis of rotation of the coil. Calculate the

maximum voltage generated in the coil.

o Watch Video Solution

33. A rectangular coil of dimensions
0.1m x 0.5m consisting of 2000 turns rotates

about and axis parallel to its long side, making


https://dl.doubtnut.com/l/_xbUp08BiE0qd
https://dl.doubtnut.com/l/_xMcua2J2ia3n
https://dl.doubtnut.com/l/_75yuVwRpU8PZ

2100 revolutions per minute in a field of 0.1 T.
What is the maximum emf indcuced in the
coil? Also find the instantaneous emf, when

the coil is 30° to the field.

° Watch Video Solution

34. An a.c. generator consists of a coil of 100
turns and cross sectional area of 3m?,
rotating at a constant angular speed of

60rad /sec in a uniform magnetic field of 0.04


https://dl.doubtnut.com/l/_75yuVwRpU8PZ
https://dl.doubtnut.com/l/_4rlZW6yCLSf6

T. The resistance of the coil is 500€2. Calculate

maximum current drawn from the generator.

° Watch Video Solution

35. An a.c. generator consists of a coil of 100
turns and cross sectional area of 3m?,
rotating at a constant angular speed of
60rad /sec in a uniform magnetic field of 0.04
T. The resistance of the coil is 500€2. Calculate

max. power dissipation in the coil.

° Watch Video Solution



https://dl.doubtnut.com/l/_4rlZW6yCLSf6
https://dl.doubtnut.com/l/_XqjC7f4U2CX9

36. A circular coil of radius 8.0 cm and 20 turns
is rotated about its vertical diameter with an
angular speed of 50rads ' in a uniform
horizontal magnetic field of magnitude
3.0 x 10~ % . Obtain themaximum and average
emf induced in the coil. If the coil forms a
closed loop of resistance 10€2 , calculate the
maximum value of current in the coil. Calculate
the average power loss due to Joule heating.

Where does this power come from?

O Watch Video Solution



https://dl.doubtnut.com/l/_XqjC7f4U2CX9
https://dl.doubtnut.com/l/_umAxjQARqp1W

37. An a.c. generator consists of a coil of 50
turns and area 2.5m? rotating att an angular
speed of 60rads ~ ! in a uniform magnetic field
B = 0.3 T between two fixed pole pieces. The
resistance of the circuit including that of coil
is 500€2. Find the max. current drawn from the

generator.

o Watch Video Solution



https://dl.doubtnut.com/l/_umAxjQARqp1W
https://dl.doubtnut.com/l/_ymO3YcricAG5

38. An a.c. generator consists of a coil of 50
turns and area 2.5m? rotating att an angular
speed of 60rads ~ ! in a uniform magnetic field
B = 0.3 T between two fixed pole pieces. The
resistance of the circuit including that of coil
is 500€2. Find What will be the orientaiton of
the coil wrt. the magnetic field to have (a)

maximum (b) zero magnetic flux ?

o Watch Video Solution



https://dl.doubtnut.com/l/_Y4Xm56XXtcEO

39. An a.c. generator consists of a coil of 50
turns and area 2.5m? rotating att an angular
speed of 60rads ~ ! in a uniform magnetic field
B = 0.3 T between two fixed pole pieces. The
resistance of the circuit including that of coil
is 50012. Find Would the generator work if the
coil were stationary and instead, the pole
pieces rotated together with the same speed

as above ?

o Watch Video Solution



https://dl.doubtnut.com/l/_kyaCttDHP6TL
https://dl.doubtnut.com/l/_xf5us5hNLs66

40. A very small circular loop of area
5x I0"*m? , resistance 20mega and
negligible inductance is initially coplanar and
concentric with a much larger fixed circular
loop of radius 0.Im . A constant current of 1A is
passed in the bigger loop and the smaller loop
is rotated with angular velocity wrad/sec
about a diameter. Calculate the flux limked

with the smaller loop.

° Watch Video Solution



https://dl.doubtnut.com/l/_xf5us5hNLs66

41. A very small circular loop of area
5x I0"*m? , resistance 20mega and
negligible inductance is initially coplanar and
concentric with a much larger fixed circular
loop of radius 0.Im . A constant current of 1A is
passed in the bigger loop and the smaller loop
is rotated with angular velocity wrad/sec

about a diameter. Calculate indced emf.

o Watch Video Solution



https://dl.doubtnut.com/l/_oQ0wQt30VJg2

42. A very small circular loop of area
5x I0"*m? , resistance 20mega and
negligible inductance is initially coplanar and
concentric with a much larger fixed circular
loop of radius 0.Im . A constant current of 1A is
passed in the bigger loop and the smaller loop
is rotated with angular velocity wrad/sec
about a diameter. Calculate induced current in

the smaller loop, as a function of time.

° Watch Video Solution



https://dl.doubtnut.com/l/_he42A3tt4XQN
https://dl.doubtnut.com/l/_TAMtjjI0gC33

43. A current of 10 A is flowing in a long
straight wire situated near a rectangular
circuit whose two sides oflength 0.2m are
parallel to the wire. One of them is at a
distance of0.05m and the other at a distance
of 0. IOm from the wire. The wire is in the
plane of the rectangle. Find the magnetic flux
through the rectangular circuit. If the current
decays uniformly to zero in 0.02s, fmd the EMF
induced in the circuit and indicate the

direction in which the induced current flows.

° Watch Video Solution



https://dl.doubtnut.com/l/_TAMtjjI0gC33

44, 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 hanges vertically. A constant magnetic
field B exists perpendicular to the table. If the
system is released from rest, calculate.

the terminal velocity achieved by the rod.


https://dl.doubtnut.com/l/_N6D4vat62hLZ

O Watch Video Solution

45. 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 hanges vertically. A constant magnetic

field B exists perpendicular to the table. If the


https://dl.doubtnut.com/l/_N6D4vat62hLZ
https://dl.doubtnut.com/l/_Y0DgeupxNwJh

system is released from rest, calculate.
the acceleration of the mass at the instant
when the velocity of the rod is half the

terminal velocity.

o Watch Video Solution

46. Two parallel vertical metallic rails AB and
CD are separated by 1m. They are connected at
the two ends by resistances R; and R, as
shown in the figure. A horizontal metallic bar 1

of mass 0.2 kg slides without friction, vertically


https://dl.doubtnut.com/l/_Y0DgeupxNwJh
https://dl.doubtnut.com/l/_pOAXTr7RgJ0o

down the rails under the action of gravity.
There is a uniform horizontal magnetic field of
0.6 T perpendicular to the plane of the rails. It
is observed that when the terminal velocity is
attained, the powers dissipated in Ry and R,

are 0.76W and 1.2W respectively

(9 =9.8m/s?)


https://dl.doubtnut.com/l/_pOAXTr7RgJ0o

The value of

is

o Watch Video Solution



https://dl.doubtnut.com/l/_pOAXTr7RgJ0o

47. A metal bar AB can slide on two parallel
thick metallic rails separated by a distance I. A
resistance R and an inductance L are
connected to the rails as shown in the figure.
A long straight wire carrying a constant
current I is placed in the plane of the rails
and perpendicular to them as shown. The bar
AB is held at rest at a distance zy from the
long wire. At t=0, it is made to slide on the
rails away from wire. Answer the following
questions.
di d¢

Find a relation among i, — and ——, where i

dt dt


https://dl.doubtnut.com/l/_KWTutHsTf33w

is the current in the circuit and phi is the flux
of the megnetic field due to the long wire

through the circuit.

° Watch Video Solution

48. A metal bar AB can slide on two parallel

thick metallic rails separated by a distance I. A


https://dl.doubtnut.com/l/_KWTutHsTf33w
https://dl.doubtnut.com/l/_qTEoSLcP9ZY1

resistance R and an inductance L are
connected to the rails as shown in the figure.
A long straight wire carrying a constant
current I is placed in the plane of the rails
and perpendicular to them as shown. The bar
AB is held at rest at a distance xy from the
long wire. At t=0, it is made to slide on the
rails away from wire. Answer the following
questions.

. . . di d¢ .
Find a relation among i, — and ——, where i

dt dt

is the current in the circuit and phi is the flux

of the megnetic field due to the long wire


https://dl.doubtnut.com/l/_qTEoSLcP9ZY1

through the circuit.

° Watch Video Solution

49, A metal bar AB can slide on two parallel
thick metallic rails separated by a distance I. A
resistance R and an inductance L are

connected to the rails as shown in the figure.


https://dl.doubtnut.com/l/_qTEoSLcP9ZY1
https://dl.doubtnut.com/l/_LVOKJUi2l9Kx

A long straight wire carrying a constant
current I is placed in the plane of the rails
and perpendicular to them as shown. The bar
AB is held at rest at a distance xy from the
long wire. At t=0, it is made to slide on the
rails away from wire. Answer the following
questions.

. .  di d¢ .
Find a relation among i, — and ——, where i

dt dt

is the current in the circuit and phi is the flux

of the megnetic field due to the long wire


https://dl.doubtnut.com/l/_LVOKJUi2l9Kx

through the circuit.

° Watch Video Solution

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

centers coincide.The mutual inductance of the


https://dl.doubtnut.com/l/_LVOKJUi2l9Kx
https://dl.doubtnut.com/l/_7iTHNECIJunH

o Watch Video Solution

51. A long solenoid has n turns per unit length
and radius a. A current I = [jsinw t flows

through it. A cylindrical vessel of radius R,


https://dl.doubtnut.com/l/_7iTHNECIJunH
https://dl.doubtnut.com/l/_GCBI3Zr1PwTt

length L, thicknessd (d < < R) and
resistivity p is kept coaxially shown int he

figure. Find the induced current in the outer

cylindrical vessel.

— R TP

-

e S RS S — —

l o Watch Video Solution


https://dl.doubtnut.com/l/_GCBI3Zr1PwTt

52. What is meant by magnetic flux? State its

S.l. unit.

o Watch Video Solution

53. Weber is the unit of which physical

quantity ?

o Watch Video Solution



https://dl.doubtnut.com/l/_GCBI3Zr1PwTt
https://dl.doubtnut.com/l/_UISujaW0ftM1
https://dl.doubtnut.com/l/_x2rTX0AOrq5V

54. S| unit of magnetic fluxis :

o Watch Video Solution

55. What is S.L.unit of magnetic induction?

o Watch Video Solution

56. Sl unit of magnetic fluxis :

o Watch Video Solution



https://dl.doubtnut.com/l/_R8NL2bd0W1KL
https://dl.doubtnut.com/l/_hk00sxLNy0jj
https://dl.doubtnut.com/l/_KH05OFwFTxeI

57. What is the unit of magnetic field strength
in egs system and Sl sysem ? State the relation

between them.

o Watch Video Solution

58. What is electromagnetic induction ? State

its laws.

o Watch Video Solution



https://dl.doubtnut.com/l/_ggzABrMcpaWu
https://dl.doubtnut.com/l/_q1gvB9uJSWMo

59. What is the basic cause of induced e.m.f.?

o Watch Video Solution

60. What factors govern the magnitude of the

e.m.f. induced in an electric circuit.

° Watch Video Solution

61. The magnetic flux threading a coil changes

from to 12210( — 3) Wb to 6210( — 3) Wb in


https://dl.doubtnut.com/l/_dFjCjhNhMuYC
https://dl.doubtnut.com/l/_2SGVFU8GYFTQ
https://dl.doubtnut.com/l/_31rF903Fc0QX

0.015.Calculate the induced e.m/f.

o Watch Video Solution

62. What is the magnitude of the induced
currents in circular loop KLMN of radius r if
the straight wire PQ carries a steady current of

magnitude ¢ ampere?

° Watch Video Solution



https://dl.doubtnut.com/l/_31rF903Fc0QX
https://dl.doubtnut.com/l/_507F1alXyaOT

63. A conducting loop is held stationary
normal to the field between the NS poles of a
flexed permanent magnet. By choosing a
magnet sufficiently strong, can we hope to

generate current in the loop?

o Watch Video Solution

64. Explain, whether an induced current will be
developed in a conductor, if it is moved in a

direction parallel to magnetic field.

| & I


https://dl.doubtnut.com/l/_ztEvIJxJJLZD
https://dl.doubtnut.com/l/_PJYPIhMMPxAI

| ¥ Watch Video Solution |

65. A closed conducting loop moves normal to
the electric field between the plates of a large
capacitor. Is a current induced in the loop,
when it is wholly inside the capacitor. The

electric field is nromal to the plane of the loop.

o Watch Video Solution

66. A closed conducting loop moves normal to

the electric field between the plates of a large


https://dl.doubtnut.com/l/_PJYPIhMMPxAI
https://dl.doubtnut.com/l/_i2k5m9SRzD1O
https://dl.doubtnut.com/l/_duiUeOvCaOds

capacitor. Is a current induced in the loop,
when it is wholly inside the capacitor. The

electric field is nromal to the plane of the loop.

° Watch Video Solution

67. A bar magnet is quickly moved towards a
conducting loop having a capacitor. Predict
the polarity of the plates A and B of the

capacitor.

° Watch Video Solution



https://dl.doubtnut.com/l/_duiUeOvCaOds
https://dl.doubtnut.com/l/_vzWrWlZcXVjI
https://dl.doubtnut.com/l/_xALRYOTimDyZ

68. A straight conductor 1 meter long moves a
right angles to both, its length and a uniform
magnetic field. If the speed of the conductor is
2.0ms ! and the strength of the magnetic
field is 10* gauss, find the value of induced emf

in volt.

o Watch Video Solution

69. Metallic wire Tm in length is moving

normally across a field of 01 T with a speed of


https://dl.doubtnut.com/l/_xALRYOTimDyZ
https://dl.doubtnut.com/l/_W2rAQbP7ZIlk

5ms 1. Find the em.f between the ends of

the wire.

° Watch Video Solution

70. A wire is cut across a flux of 0.2210( — 2)
weber in 012 seconds. What is the e.mf.

induced in the wire ?

° Watch Video Solution



https://dl.doubtnut.com/l/_W2rAQbP7ZIlk
https://dl.doubtnut.com/l/_0sHa5CXwfzgd

71. State Lenzs law of electromagnetic

induction.

o Watch Video Solution

72. What factors govern the direction of em/f.

?

o Watch Video Solution



https://dl.doubtnut.com/l/_FNYawVZHUvT8
https://dl.doubtnut.com/l/_okGwWY9GPN2g

73. State Lenz’s law of electromagnetic

induction.

o Watch Video Solution

74. What factors govern the direction of em.f.

?

o Watch Video Solution

75.Induced emf is called back emf, why?



https://dl.doubtnut.com/l/_XSqV0XIgljYo
https://dl.doubtnut.com/l/_fFFCh8Bj7yaM
https://dl.doubtnut.com/l/_mUJQdSCk9JjV

o Watch Video Solution

76. An induced current has no direction of its

own. Explain, why?

o Watch Video Solution

77. What are eddy currents ?

o Watch Video Solution



https://dl.doubtnut.com/l/_mUJQdSCk9JjV
https://dl.doubtnut.com/l/_8XG0GqXJZa3t
https://dl.doubtnut.com/l/_Rd8PdbBuPUQP

78. What are eddy currents ? How are these
produced ? How eddy currents can be

minimized in a transformer.

o Watch Video Solution

79. Why the oscillations of a copper disc in a

magnetic field are highly damped?

° Watch Video Solution



https://dl.doubtnut.com/l/_ORpMQY5X5ho6
https://dl.doubtnut.com/l/_bxfUfTN9oL8n

80. Why does a metallic piece become very hot,
when it is surrounded by a coil carrying high

frequency alternating current?

o Watch Video Solution

81. Which of the following is not an application

of eddy currents?

° Watch Video Solution



https://dl.doubtnut.com/l/_nnUtiVsPaL0X
https://dl.doubtnut.com/l/_rBy7605hGzB6

82. What is one henry?

o Watch Video Solution

83. What is self Inductance of a coil ? Define

coefficient of self Induction.

° Watch Video Solution

84. Define S.I. unit of self inductance.

° Watch Video Solution



https://dl.doubtnut.com/l/_2bJNUe8wu7O9
https://dl.doubtnut.com/l/_AiHPuzQPTl3F
https://dl.doubtnut.com/l/_CIFnDFTwiGd9

85. A magnetic flux of 5 microweber is linked
with a coil when a current of 1T MA flows
through it.What is the self inductance of the

coil ?

o Watch Video Solution

86. Why conducting wires are made of copper?

o Watch Video Solution



https://dl.doubtnut.com/l/_CIFnDFTwiGd9
https://dl.doubtnut.com/l/_ogrVoQGwhhxi
https://dl.doubtnut.com/l/_cUvNsc0Yarae
https://dl.doubtnut.com/l/_ZC2BWWhsLOHg

87. A coil is wound on an iron core and looped
back on itself so that the core has two sets of
closely wound wires in series carrying current
in the opposite senses. What do you expect
about its self-inductance? Will it be large or

small?

o Watch Video Solution

88. Explain why resistance coils are usually

double wound.

o Watch Video Solution



https://dl.doubtnut.com/l/_ZC2BWWhsLOHg
https://dl.doubtnut.com/l/_D0jUli6Twhi0

89. Explain why resistance coils are usually

double wound.

° Watch Video Solution

90. A lamp connected in parallel with a large
inductor glows brilliantly before going off,

when the swithc is put off. Why?

° Watch Video Solution



https://dl.doubtnut.com/l/_D0jUli6Twhi0
https://dl.doubtnut.com/l/_Ht6iumEBfeMI
https://dl.doubtnut.com/l/_oOWBwY41PcLt
https://dl.doubtnut.com/l/_NyfTi4aqdcom

91. Why is a spark produced in the switch of a

fan when it is put off?

o Watch Video Solution

92. Why is a spark produced in the switch of a

fan when it is put off?

o Watch Video Solution



https://dl.doubtnut.com/l/_NyfTi4aqdcom
https://dl.doubtnut.com/l/_SSHnDeLXKjER

93. If the self<inductance of an iron ore
inductor increases from 0.01 m H to 10mH on
introducing the iron core into it, what is the

relative permeability of the core used?

° Watch Video Solution

94. Define mutual inductance and explain it?

° Watch Video Solution



https://dl.doubtnut.com/l/_JqjaK823VYS4
https://dl.doubtnut.com/l/_cDaMTZpYZ5K4

95. What is meant by mutual induction? Define
coefficient of mutual induction. ALso define its

S.l unit of mutual induction.

o Watch Video Solution

96. What will be the coefficient of mutual
inductance of a pair of coil if a current of 3
ampere in one coil cause the flux in the second
coil of 1000 turns to change by 10( — 4)Wb in

each turn ?

| & I


https://dl.doubtnut.com/l/_HwrCwotkhDb9
https://dl.doubtnut.com/l/_xM6WFFYg9Vl5

| ¥ Watch Video Solution |

97. What is meant by mutual induction? Define
coefficient of mutual induction. ALso define its

S.I unit of mutual induction.

o Watch Video Solution

98. Calculate the mutual inductance between
two coils, when a current of 4.0 A changes to
8.0 Ain 0.5 s and induces an em.f. of 50 mV in

the secondary coil.


https://dl.doubtnut.com/l/_xM6WFFYg9Vl5
https://dl.doubtnut.com/l/_iueiEuFUOTJX
https://dl.doubtnut.com/l/_FGIct3I5NQyn

° Watch Video Solution

99, State the principle of electric generator

° Watch Video Solution

100. From where does the electric energy

come in a generator?

o Watch Video Solution



https://dl.doubtnut.com/l/_FGIct3I5NQyn
https://dl.doubtnut.com/l/_kC3RQyWaRPQ0
https://dl.doubtnut.com/l/_6URraQuG24Px

101. At which position of the rotating coil in
the magnetic field, the induced emf. is

maximum?

o Watch Video Solution

102. How will you convert an a.c. generator

into a d.c.generator?

° Watch Video Solution



https://dl.doubtnut.com/l/_0EjLTyLhB02A
https://dl.doubtnut.com/l/_quZjDD55UPfb

103. What is the dimensional formula of

magnetic flux?

o Watch Video Solution

104. State and explain Faraday’s law of

electromagnetic induction.

o Watch Video Solution



https://dl.doubtnut.com/l/_QnHNgGFxaLhD
https://dl.doubtnut.com/l/_9eyUG6C85SW1

105. When primary coil P is moved towards
secondary coil S (as shown in the Fig.) the
galvanometer shows momentary deflection.
What can be done to have larger deflection in

the galvanometer with the same battery?

S P

< 00000

(7 |
@—

|

o Watch Video Solution



https://dl.doubtnut.com/l/_kfb4rdghuQpX

106. When primary coil P is moved towards
secondary coil S (as shown in the Fig.) the
galvanometer shows momentary deflection.

State the related law.

S P

OO0 < 00000

S

@ |
G A4

o Watch Video Solution



https://dl.doubtnut.com/l/_xfh5V77UTU8P

107. State Lenzs law of electromagnetic

induction.

o Watch Video Solution

108. Show that Lenz's law obeys the law of

conservation of energy.

o Watch Video Solution



https://dl.doubtnut.com/l/_xam8nVzUdPoX
https://dl.doubtnut.com/l/_7lawEuKLcPf7

109. Is Lenz's law in accordance with the law of

conservation of energy?

o Watch Video Solution

110. Lenz's law is a consequence of the law of

conservation of:

o Watch Video Solution



https://dl.doubtnut.com/l/_BZ4BDGRXbXAs
https://dl.doubtnut.com/l/_BxZ1q5QM9dUd

111. Two spherical bobs, one metallic and the
other of glass, of the same size are allowed to
fall freely from the same height above the
ground. Which of the two would reach earlier

and why?

o Watch Video Solution

112. The electron current in the direction from
B to A is decreasing. What is the direction of

induced current in the metallic loop kept


https://dl.doubtnut.com/l/_kj89HE7kKUAX
https://dl.doubtnut.com/l/_Qa4XT3MSQ43f

above the wire as shown in the figure.

° Watch Video Solution

113. A conducting loop is held below a current
carrying wire PQ. Predict the direction of the
induced current in the loop, when the current

in the wire is constantly increasing.

I o Watch Video Solution


https://dl.doubtnut.com/l/_Qa4XT3MSQ43f
https://dl.doubtnut.com/l/_2aBoUpqseend

114. Give the direction in which the induced
current flows in the coil mounted on an
insulated stand, when a bar magnet is quickly
moved along the axis of the coil from one side

to the other as shown in the figure.

o Watch Video Solution



https://dl.doubtnut.com/l/_2aBoUpqseend
https://dl.doubtnut.com/l/_px6oxCWqeJjV

115. Predict the polarity of the capacitor when

the two magnets are quickly moved in the

direction marked by arrows.

o Watch Video Solution

116. A cylindrical bar magnet is kept along the

axis of a circular coil and near it as shown in


https://dl.doubtnut.com/l/_px6oxCWqeJjV
https://dl.doubtnut.com/l/_eOg6FgIPuhhn
https://dl.doubtnut.com/l/_46NMhB33WdIr

the figure. Will there by an y iduced e.mf. at
the terminal of the coil, when the magnet is
rotated about an axis perpendicular to the

length of the magnet?

Col



https://dl.doubtnut.com/l/_46NMhB33WdIr

\ o Watch Video Solution

117. Fig. below shows planer loops of different
shapes moving out or into a region of
magnetic field, which is directed normal to the
plane of the loop and away from the reader.

Determine the direction of induced current. in


https://dl.doubtnut.com/l/_46NMhB33WdIr
https://dl.doubtnut.com/l/_HEqM12n5FRBi

each loop using Lenz's law.

X X C
: b
X X X (i)
a
CX
d

° Watch Video Solution

118. An irregular shaped wire PQRS shown in

the figure. placed in a uniform magnetic field


https://dl.doubtnut.com/l/_HEqM12n5FRBi
https://dl.doubtnut.com/l/_9uuGVMabonaT

perpendicular to the plane of the paper
changes into a circular shape. Show with
reason the direction of the induced current in

the loop.

X X

F

-

A XXX

X X X X
X X
¥ W ¥ N

X

° Watch Video Solution



https://dl.doubtnut.com/l/_9uuGVMabonaT

119. The closed loop PQRS is moving into a
uniform magnetic field acting at right angles
to the plane of the paper as shown in Fig 6.50
state the direction in which the induced

current flows in the loop.

Bl o
i

o Watch Video Solution



https://dl.doubtnut.com/l/_jj0JztdadPOz

120. A copper ring is held horizontally and a
bar magnetic is dropped through the ring
with its length along the axis of the ring
(shown in the figure) will the acceleration of

the falling magnet be equal to , greater than


https://dl.doubtnut.com/l/_jj0JztdadPOz
https://dl.doubtnut.com/l/_GXARX8BHOhu9

or less than that due to gravity?
lﬂ |
N

o Watch Video Solution

121. Why does the acceleration of a magnet

falling through a long solenoid decrease?

I ° Watch Video Solution


https://dl.doubtnut.com/l/_GXARX8BHOhu9
https://dl.doubtnut.com/l/_dOjC8ajTPGge

122. An iron bar falling vertically thorugh the
hollow region of a thick cylindrical shell made
of copper expereinces a retarding force. What

can you conclude about the iron bar?

o Watch Video Solution

123. A bar magnet M is dropped so that it falls
vertically through the coil C. (Show in the

figure). The graph obtained for voltage


https://dl.doubtnut.com/l/_dOjC8ajTPGge
https://dl.doubtnut.com/l/_Z90mcQ6a3JjI
https://dl.doubtnut.com/l/_H1Vm5DfCxqd3

produced across the coil versus time is shown
in the figure Why is the negative peak longer

than the positive peak?

— m —
WA
}_'DEH "n\

jajy i}

Time' s

o Watch Video Solution

124. A bar magnet M is dropped so that it falls

vertically through the coil C. (Show in the


https://dl.doubtnut.com/l/_H1Vm5DfCxqd3
https://dl.doubtnut.com/l/_QdydyEU5Sjyj

figure). The graph obtained for voltage
produced across the coil versus time is shown
in the figure Why is the negative peak longer
than the positive peak?

i

Magnel

T ries

=

B J
i
g
R

i ib)

o Watch Video Solution



https://dl.doubtnut.com/l/_QdydyEU5Sjyj

125. An induced current has no direction of its

own. Explain, why?

o Watch Video Solution

126. What are eddy currents ?

o Watch Video Solution

127. The motion of copper plate is damped,

when it is allowed to oscillate between the


https://dl.doubtnut.com/l/_ZWtKsLbwDofU
https://dl.doubtnut.com/l/_7Tb8rLdjC6rO
https://dl.doubtnut.com/l/_hxU3Po7qqOaK

two poles of a magnet. What is the cause of

this damping?

° Watch Video Solution

128. Why is the coil of a dead beat

galvanometer wound on a metal frame?

o Watch Video Solution

129. Why are the to and fro oscillations

completely absent in better designed


https://dl.doubtnut.com/l/_hxU3Po7qqOaK
https://dl.doubtnut.com/l/_LC5HORHBofDd
https://dl.doubtnut.com/l/_lYFqxOS9XGH7

galvanometer?

° Watch Video Solution

130. Consider a metal ring kept on the top of a
fixed solenoid (say on a cardboard) (Fig. EP
6.14). The centre of the ring coincides with the

axis of the solenoid. If the current is suddenly


https://dl.doubtnut.com/l/_lYFqxOS9XGH7
https://dl.doubtnut.com/l/_8907kVnZGiTq

switched on, the metal ring jumps up. Explain.

o Watch Video Solution



https://dl.doubtnut.com/l/_8907kVnZGiTq

131. A coil A is connected to a voltmeter V and
the other coil B to an alternating current
source. If a large copper sheet C is placed
between the two coils, how does the induced
e.m.f. in the coil A change due to current in

coil B?

o Watch Video Solution

132. Define the term self-induction. Write its Sl

unit. Write two factors on which the self-


https://dl.doubtnut.com/l/_1nqDd0xiWjsJ
https://dl.doubtnut.com/l/_vbWdrNR48YOt

inductance of a coil depends.

o Watch Video Solution

133. What is inductance ? What are its

dimensions and its Sl unit?

° Watch Video Solution

134. Can one have inductance without a

resistance ? How about a resistance without

an inductance?


https://dl.doubtnut.com/l/_vbWdrNR48YOt
https://dl.doubtnut.com/l/_JWcrqGWM6FXl
https://dl.doubtnut.com/l/_cUXDGGeB9A8u

° Watch Video Solution

135. How does the self inductance of an air coil

change, when

the number of turns in the coil is decreased?

° Watch Video Solution

136. How does the self inductance of an air coil

change, when

an iron rod is introduced in the coil?

| |


https://dl.doubtnut.com/l/_cUXDGGeB9A8u
https://dl.doubtnut.com/l/_bTHY7LNgmNUV
https://dl.doubtnut.com/l/_YWJU9pT5FRFu

& Watch Video Solution ]

137. Derive expression for self inductance for a

solenoid.

o Watch Video Solution

138. Self-induction is called inertia of

electricity. Explain why.

° Watch Video Solution



https://dl.doubtnut.com/l/_YWJU9pT5FRFu
https://dl.doubtnut.com/l/_AMK5prQ7TQx9
https://dl.doubtnut.com/l/_dAqmtDVVqWWV
https://dl.doubtnut.com/l/_arQbcILFNG4U

139. How does the mutual inductacne of a pair
of coils get affected when
distance between coils is increased? Explain

your answer in each case?

° Watch Video Solution

140. How does the mutual inductacne of a pair
of coils get affected when
the number of turns in each coil is decreased?

Explain your answer in each case?

O Watch Video Solution



https://dl.doubtnut.com/l/_arQbcILFNG4U
https://dl.doubtnut.com/l/_aSpESxzm1BQt

141. A secondary coil of N, turns is wound on a
long solenoid of cross-section. A and having a
primary coil ny turns per unit length. What is

mutual inductance of the two coils?

o Watch Video Solution

142. How does the mutual inductacne of a pair
of coils get affected when
distance between coils is increased? Explain

your answer in each case?


https://dl.doubtnut.com/l/_aSpESxzm1BQt
https://dl.doubtnut.com/l/_NEH4tP1jWhw8
https://dl.doubtnut.com/l/_HcUVe4qeF4J0

° Watch Video Solution

143. How does the mutual inductacne of a pair
of coils get affected when
the number of turns in each coil is decreased?

Explain your answer in each case?

o Watch Video Solution

144. How does the mutual inductacne of a pair

of coils get affected when


https://dl.doubtnut.com/l/_HcUVe4qeF4J0
https://dl.doubtnut.com/l/_xWCc7iQX3QhV
https://dl.doubtnut.com/l/_gvyR1ZmY7PGG

distance between coils is increased? Explain

your answer in each case?

° Watch Video Solution

145. How does the mutual inductacne of a pair
of coils get affected when
distance between coils is increased? Explain

your answer in each case?

o Watch Video Solution



https://dl.doubtnut.com/l/_gvyR1ZmY7PGG
https://dl.doubtnut.com/l/_a3OJaENJH1IH

146. How does the mutual inductacne of a pair
of coils get affected when
a tahin iron sheet is placed between the two

coils, other factors remaining the same?

o Watch Video Solution

147. An armature coil consists of 20 turns of
wire, each of area A = 0.09m? and total
resistance 15 ohm . It rotates in a magnetic

field of 0.5 T at a constant frequency of 150 /.


https://dl.doubtnut.com/l/_DgfjxO0kMaRd
https://dl.doubtnut.com/l/_M6k05JixBd0V

Calculate the value of maximum induced e.m.f.

produced in the coil.

° Watch Video Solution

148. An armature coil consists of 20 turns of
wire, each of area A = 0.09m° and total
resistance 15 ohm . It rotates in a magnetic
field of 0.5 T at a constant frequency of 150 /.
Calculate the value of average induced emf.

produced in the coil.

° Watch Video Solution



https://dl.doubtnut.com/l/_M6k05JixBd0V
https://dl.doubtnut.com/l/_d2I0ntxrJj7l

149. Making or breaking of current in a coil
produces a momentary current in the

neighbouring coil of another circuit. Why?

o Watch Video Solution

150. Define mutual inductance and explain it?

o Watch Video Solution



https://dl.doubtnut.com/l/_d2I0ntxrJj7l
https://dl.doubtnut.com/l/_yhiwb4qPvDNt
https://dl.doubtnut.com/l/_Uep267Ew6SUJ

151. What is non-inductive wiring of coils?

o Watch Video Solution

152. A solenoid with an iron core and a bulb
are connected to a d.c. source. How does the
brightness of the bulb change, when the iron

core is removed from the solenoid?

° Watch Video Solution



https://dl.doubtnut.com/l/_aE0nnsFsiErD
https://dl.doubtnut.com/l/_GGvhQelUSWGN

153. State the factors on which induced e.mf.
in a coil rotating in a uniform magnetic field

depends.

o Watch Video Solution

154. Define Fleming's right hand rule.

o Watch Video Solution



https://dl.doubtnut.com/l/_0Aq0ZTK4C8WM
https://dl.doubtnut.com/l/_ftdyGVN25IFO

155. Why is the e.m.f. zero, when maximum
number of magnetic lines of force pass

through the coil?

o Watch Video Solution

156. Two circular conductors are perpendicular
to each other as shown in the figure.lf current

in any one is changed, will there be induced


https://dl.doubtnut.com/l/_M0CnB5Q37LIF
https://dl.doubtnut.com/l/_eq76E3JqdNFL

current in the other ?

o Watch Video Solution

157. A circular coil of radius r and of negligible
resistance is connected to a resistor of
resistor R through is connected to a resistor

of resistance R rough a key. A time varying

magnetic field B(t) = Be ! established


https://dl.doubtnut.com/l/_eq76E3JqdNFL
https://dl.doubtnut.com/l/_fFwBYiGcqvRV

inside the coil. After a time t of closing key,

find the induced current in the circuit

° Watch Video Solution

158. A circular coil of radius r and of negligible
resistance is connected to a resistor of
resistor R through is connected to a resistor
of resistance R rough a key. A time varying
magnetic field B(t) = Be ' established
inside the coil. After a time t of closing key, the

power dissipated across the resistor.

| e |


https://dl.doubtnut.com/l/_fFwBYiGcqvRV
https://dl.doubtnut.com/l/_qpfG0MLDn18f

& Wwatch Video Solution ]

159. A small coil is positionaed so that its axis

lies along the axis of a large bar agnet, as

shown in the figure.

The coll
has a cross-sectional area of 0.40cm? and
contains 150 turns of wire. The average
magnetic flux density B through the coil aries

with the distance x between the face of the


https://dl.doubtnut.com/l/_qpfG0MLDn18f
https://dl.doubtnut.com/l/_WBEnOcVXVIwU

magnet and the plane of the coil as shown in

the figure.

The coil
is 5.0 cm from the face of the magnet to
determine the magnetic flux density in the

coil.

o Watch Video Solution



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

160. A thin semicircular conducting ring of

radius R is falling with its plane vertical in a
. . . . %

horizontal magnetic induction B. At the

position MNQ, the speed of the ring is v. What

is the potential difference developed across

the ring at the position MNQ?

° Watch Video Solution



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

161. You are provided with a coil of wire, a bar
magnet and a sensitive ammeter. Outline an

experiment to verify Lenz's law.

o Watch Video Solution

162. A metal disc is winging freely between the
poles of an electromagnet, as shown in the
figure. When the electromagnet is switched

on, the disc comes to rest after a few


https://dl.doubtnut.com/l/_nOUjEVLkqffG
https://dl.doubtnut.com/l/_aJ2xzIijLZ5q
https://dl.doubtnut.com/l/_K4hea1UyRucP

oscillations. = Use  Faraday's law  of

electromagnetic induction to explain why an

e.m.f. is induced in the disc.

o Watch Video Solution

163. A metal disc is winging freely between the

poles of an electromagnet, as shown in the


https://dl.doubtnut.com/l/_K4hea1UyRucP
https://dl.doubtnut.com/l/_GjAmT6Gme2aP

figure. When the electromagnet is switched
on, the disc comes to rest after a few

oscillations. Explain why eddy currents are

induced in the metal disc.

o Watch Video Solution



https://dl.doubtnut.com/l/_GjAmT6Gme2aP

164. A metal disc is winging freely between the
poles of an electromagnet, as shown in the
figure. When the electromagnet is switched
on, the disc comes to rest after a few

oscillations. Explain why eddy currents are

induced in the metal disc.

° Watch Video Solution



https://dl.doubtnut.com/l/_8FHmTvD3prPE

165. A small retangular coil ABCD contains 140
turns of wire. The sides AB and BC of the coil

are of length 4.5 and 2.8 cm respectively, as

shown in the figure

The coll
is held between the poles of a large magnet so

that the coil can rotate about an axis thorugh


https://dl.doubtnut.com/l/_8FHmTvD3prPE
https://dl.doubtnut.com/l/_Jzq7DC9EEWjP

its centre. The magnet produces a uniform
magnetic field of flux density B between its
poles. When the current in the coil is 170 mA,
the maximum torque produced in the coil is
2.1 x 102 Nm. For the coil in the position for
maximum torque, state whether the plane of
the coil is parallel to, or normal to , the

direction of the magnetic field.

o Watch Video Solution



https://dl.doubtnut.com/l/_Jzq7DC9EEWjP

166. A small retangular coil ABCD contains 140
turns of wire. The sides AB and BC of the coil

are of length 4.5 and 2.8 cm respectively, as

shown in the figure

The coll
is held between the poles of a large magnet so
that the coil can rotate about an axis thorugh

its centre. The magnet produces a uniform


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

magnetic field of flux density B between its
poles. When the current in the coil is 170 mA,
the maximum torque produced in the coil is
2.1 x 10 3Nm. For the coil in the position
shown in the figure. calculate the magnitude
of the force on (i) side AB of the coil and (ii)

side BC of the coil.

o Watch Video Solution

167. A small retangular coil ABCD contains 140

turns of wire. The sides AB and BC of the coil


https://dl.doubtnut.com/l/_SjtbtHSrhaPZ
https://dl.doubtnut.com/l/_JoxChOPNbqau

are of length 4.5 and 2.8 cm respectively, as

shown in the figure

The coil
is held between the poles of a large magnet so
that the coil can rotate about an axis thorugh
its centre. The magnet produces a uniform
magnetic field of flux density B between its

poles. When the current in the coil is 1770 mA,


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

the maximum torque produced in the coil is
2.1 x 103 Nm. Use your answer to show that
the magnetic flux density B between the poles

of the magnet is 70 mT.

o Watch Video Solution

168. A small retangular coil ABCD contains 140
turns of wire. The sides AB and BC of the coll
are of length 4.5 and 2.8 cm respectively, as

shown in the figure


https://dl.doubtnut.com/l/_JoxChOPNbqau
https://dl.doubtnut.com/l/_dAOyEYtyExDE

The coil
is held between the poles of a large magnet so
that the coil can rotate about an axis thorugh
its centre. The magnet produces a uniform
magnetic field of flux density B between its
poles. When the current in the coil is 1770 mA,
the maximum torque produced in the colil is

2.1 x 10~ 3Nm. The current in the coil in (a) is


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

switched off and the coil s positioned as
shown in the figure. The coil is then turned
thorugh an angle of 90° in a time of 014 s.

Calculate the average em.f. induced in the coil.

° Watch Video Solution

169. A magnet is suspended vertically from a
fixed point by means of a spring, as shown in

the figure.


https://dl.doubtnut.com/l/_dAOyEYtyExDE
https://dl.doubtnut.com/l/_DFRIMFlnTtPw

e L ']

One end of the
magnet hangs inside a coil of wire. The coil is
connected in series with a resistance R. The
magnet is displaced vertically a small distance
D and the released. shown in the figure
variation with time t of the vertical
displacement d of the magnet from its

equilibrium position.


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

. State and explain, by
reference to electromagnetic induction, the
nature of the oscillations of the magnet.
Calculate the angular frequency wp of the

oscillations.

o Watch Video Solution

170. An aircraft flies along the meridian. Will
the potentials of the ends of its wings be the

same?



https://dl.doubtnut.com/l/_DFRIMFlnTtPw
https://dl.doubtnut.com/l/_L4hQZmcodzEj

\ o Watch Video Solution

171. A copper coil L wound on a soft iron core
and a 15 W - 110 V lamp are connected to a 30
V battery through a tapping key as shown in
the figure. When the key is closed, the lamp
glows dimly. But when the key is suddenly

opend, the lamp flashes for an instant to much


https://dl.doubtnut.com/l/_L4hQZmcodzEj
https://dl.doubtnut.com/l/_zbRhGSr4QY4R

greater brightness. Explain, why.

o Watch Video Solution

172. An ideal inductor of 1 H is connected
across a resistance of 100 ohm as shown in

the figure.


https://dl.doubtnut.com/l/_zbRhGSr4QY4R
https://dl.doubtnut.com/l/_1w8PcixIH1kn

What is
the current through the inductor as soon as

key K is closed?

° Watch Video Solution

173. An ideal inductor of 1 H is connected
across a resistance of 100 ohm as shown in

the figure.


https://dl.doubtnut.com/l/_1w8PcixIH1kn
https://dl.doubtnut.com/l/_Y6u6govneSVJ

What is
the potential difference across the 100 ohm
resistance, when the current has attained a

steady value?

° Watch Video Solution

174. A small resistor is usually put in a parallel
t the current carrying coil of an electromagnet

as shown in the figure. What purpose does it


https://dl.doubtnut.com/l/_Y6u6govneSVJ
https://dl.doubtnut.com/l/_Uy53WM264NUO

serve?

o Watch Video Solution

175. An artificial satellite with a metal surface
has an orbit over the equator. Will the earth's

magnetism induce a current in it?

o Watch Video Solution



https://dl.doubtnut.com/l/_Uy53WM264NUO
https://dl.doubtnut.com/l/_571GhDF6v3gV

176. Figure shows a short solenoid of length 4
cm, radius 2.0 cm and number of turns 100,
lying inside on the axis of a long solenoid, 80
cm long and number of turns 1,500. What is
the flux through the long solenoid, if a current
of 5.0 A flows through the short solenoid? Also

obtain the mutual inductance of the two


https://dl.doubtnut.com/l/_571GhDF6v3gV
https://dl.doubtnut.com/l/_0FycitKeVE0M

solenoids.

° Watch Video Solution

177. Figure shows three different orientations
of a circular coil rotating in the magnetic field

between the poles of a horse shoe magnet.

Determine the direction of induced current in


https://dl.doubtnut.com/l/_0FycitKeVE0M
https://dl.doubtnut.com/l/_mCIFsRFjlSuU

the coil, if the rotation is anticlockwise as

viewed by the reader.

o Watch Video Solution

178. Figure shows three different orientations

of a circular coil rotating in the magnetic field


https://dl.doubtnut.com/l/_mCIFsRFjlSuU
https://dl.doubtnut.com/l/_qxl30q3oZriq

between the poles of a horse shoe magnet.

In which orientation during rotation with
uniform angular speed) is the induced em.f.

greatest?

° Watch Video Solution

Exercise


https://dl.doubtnut.com/l/_qxl30q3oZriq

1. Explain the concept of magnetic flux linked

with a surface.

o Watch Video Solution

2. What is electromagnetic induction ? State

its laws.

o Watch Video Solution



https://dl.doubtnut.com/l/_iX8qvsaVe1YI
https://dl.doubtnut.com/l/_7kbay9yiagpn

3. What is electromagnetic induction ? State

its laws.

o Watch Video Solution

4. What is electro-magnetic induction?

o Watch Video Solution

5. What is electromagnetic induction ? State

its laws.



https://dl.doubtnut.com/l/_NoSvRFWpP9z0
https://dl.doubtnut.com/l/_i5ZsTm19htrs
https://dl.doubtnut.com/l/_VbCYiPEcdzw3

o Watch Video Solution

6. State Lenzs law of electromagnetic

induction.

° Watch Video Solution

7. State and explain Faradays law of

electromagnetic induction.

o Watch Video Solution



https://dl.doubtnut.com/l/_VbCYiPEcdzw3
https://dl.doubtnut.com/l/_6iEBLA8SI051
https://dl.doubtnut.com/l/_UIqg2RoeMEBs
https://dl.doubtnut.com/l/_FkcV4hVTsALV

8. State and explain Faradays law of

electromagnetic induction.

o Watch Video Solution

9. Is Lenz's law in accordance with the law of

conservation of energy?

o Watch Video Solution



https://dl.doubtnut.com/l/_FkcV4hVTsALV
https://dl.doubtnut.com/l/_2ESoMPWq8HKo

10. State Lenzs law.Give one example to

illustrate it.

o Watch Video Solution

1. Show that Lenz's law obeys the law of

conservation of energy.

o Watch Video Solution



https://dl.doubtnut.com/l/_6UDmpdhhozrX
https://dl.doubtnut.com/l/_whExNI0O0Uhy

12. State Lenzs law of electromagnetic

induction.

° Watch Video Solution

13. Will an induced current be always produced
whenever there is change of magnetic flux

linked with a coil?

° Watch Video Solution



https://dl.doubtnut.com/l/_FVnrcBBciw4k
https://dl.doubtnut.com/l/_itZJaZjSab2E

14. Derive an expression for induced em.f.
developed in a conductor of length | moving
with velocity v in transverse magnetic field of

strength B.

o Watch Video Solution

15. Derivea expression for inducede.m.f.
whenacoilrotates in a uniform magnetic field
andprove it graphically that the em.f. induced

is alternating in nature.

| & I


https://dl.doubtnut.com/l/_698jijlqPGIb
https://dl.doubtnut.com/l/_mkn6M4Nmew8y

| ¥ Watch Video Solution |

16. Derive an expression for induced current,
when a coductor of length | is moved with a
uniform velocity v normal to the uniform
magnetic field B. Assume the resistance of the

conductor to be R.

o Watch Video Solution

17. A straight conductor 1 meter long moves a

right angles to both, its length and a uniform


https://dl.doubtnut.com/l/_mkn6M4Nmew8y
https://dl.doubtnut.com/l/_tyzdStHYUCM2
https://dl.doubtnut.com/l/_1PuqIuUCSmoa

magnetic field. If the speed of the conductor is
2.0ms ™! and the strength of the magnetic
field is 10* gauss, find the value of induced emf

in volt.

° Watch Video Solution

18. What is electromagnetic induction ? State
its Faraday's laws. Find an expression for the
e.m.f. induced due to change in the area of a

coil lying in a uniform magnetic field.

° Watch Video Solution



https://dl.doubtnut.com/l/_1PuqIuUCSmoa
https://dl.doubtnut.com/l/_p4ejsDa9Bh45

19. What is electromagnetic induction ? State
its Faraday's laws. Find an expression for the
e.m.f. induced due to change in the area of a

coil lying in a uniform magnetic field.

o Watch Video Solution

20. A rectangular conductor LMNO is placed in
. . % .

a uniform magnetic field B directed

perpendicular to the plane of conductor .

Obtain an expression for the em.f. induced in


https://dl.doubtnut.com/l/_p4ejsDa9Bh45
https://dl.doubtnut.com/l/_AeHqyeia5qvC
https://dl.doubtnut.com/l/_ZPUuMpvmZPDn

the arm MN, when the arm is moved toward

the left with a speed v.

° Watch Video Solution

21. A rectangular coil of N turns and ara of
cross-section A is held in a time-varying field
given by B = B cos wt, with the plane of the
coil noral to the magnetic field. Deduce an

expression for the em.f. induced in the coil.

° Watch Video Solution



https://dl.doubtnut.com/l/_ZPUuMpvmZPDn
https://dl.doubtnut.com/l/_giO6UpermvYH
https://dl.doubtnut.com/l/_7rwccHYUPv9V

22. A circular coil of N turns and radius R is
kept normal to the magnetic field given by
B = B cos wt. Deduce an expression for em.f.
induced in the coil. State the rule which helps

to detect the direction of induced current.

o Watch Video Solution

23. A metallic rod of length | is rotated at a
constant angular speed w, normal to a

uniform magnetic field B. Derive an


https://dl.doubtnut.com/l/_7rwccHYUPv9V
https://dl.doubtnut.com/l/_NDSov8Zb5k5e

expressions for the current induced in the rod,

if the resistance of the rod is R.

° Watch Video Solution

24. A coil of humber of turns N, area A, is
rotated at a constant angular speed omega, in
a uniform magnetic field B, and connected to a
resistor R. Deduce expressions for :

power dissipated in the coil.

° Watch Video Solution



https://dl.doubtnut.com/l/_NDSov8Zb5k5e
https://dl.doubtnut.com/l/_aIWHrw0AJg3W
https://dl.doubtnut.com/l/_49Pq3D1hE68H

25. In an a.c. generator, coil of N turns and
area A is rotated at v revolutions per second in
a uniform magnetic field B. Write the

expression for em.f. produced.

o Watch Video Solution

26. What are eddy currents ?

o Watch Video Solution



https://dl.doubtnut.com/l/_49Pq3D1hE68H
https://dl.doubtnut.com/l/_33UvzKfq1dvz

27. What are eddy currents ?

o Watch Video Solution

28. What are eddy currents ?

o Watch Video Solution

29. What are eddy currents ?

o Watch Video Solution



https://dl.doubtnut.com/l/_HRfJPvv0i9XW
https://dl.doubtnut.com/l/_1dtG7oKQFTl4
https://dl.doubtnut.com/l/_nvCfdxdScjsd

30. Which of the following is not an

application of eddy currents?

° Watch Video Solution

31. What are eddy currents ? How are these
produced ? How eddy currents can be

minimized in a transformer.

° Watch Video Solution



https://dl.doubtnut.com/l/_9SIOUeJoP9CX
https://dl.doubtnut.com/l/_sA96t7UISzB1

32. How eddy currents are useful in induction

furnance

o Watch Video Solution

33. How eddy currents are useful in electric

power meters?

o Watch Video Solution



https://dl.doubtnut.com/l/_zRC8wccR4Thy
https://dl.doubtnut.com/l/_wevAe2gmnKL5

34. What are eddy currents ? How are these
produced ? How eddy currents can be

minimized in a transformer.

o Watch Video Solution

35. What are eddy currents ?

o Watch Video Solution



https://dl.doubtnut.com/l/_0CPRkILtnXVf
https://dl.doubtnut.com/l/_VpqVx6F6J8wA

36. What is self Inductance of a coil ? Define

coefficient of self Induction.

o Watch Video Solution

37. Explain self induction of a coil and give its

unit.

o Watch Video Solution



https://dl.doubtnut.com/l/_VDTwnChjphri
https://dl.doubtnut.com/l/_klJqN5fFjB1J

38. Define the term self-induction. Write its SI
unit. Write two factors on which the self-

inductance of a coil depends.

o Watch Video Solution

39. Explain the phenomenon of self induction?

o Watch Video Solution



https://dl.doubtnut.com/l/_HsfOpdn0wTD5
https://dl.doubtnut.com/l/_hNxPOSMDENs3

40. Derive expression for self inductance for a

solenoid.

o Watch Video Solution

41. Derive expression for self inductance for a

solenoid.

o Watch Video Solution



https://dl.doubtnut.com/l/_x8i8yxQy5ETT
https://dl.doubtnut.com/l/_Zv6R0D6LKpTb

42. What is self Inductance of a coil ? Define

coefficient of self Induction.

° Watch Video Solution

43. Derive expression for the coefficient of
mutual inductance between two long

solenoids.

° Watch Video Solution



https://dl.doubtnut.com/l/_ZJcz9OgEadLg
https://dl.doubtnut.com/l/_VIHRgUE9GNhz

44, Derive expression for self inductance for a

solenoid.

o Watch Video Solution

45, Give the expression for the energy stored

in a capacitor and an indicator.

o Watch Video Solution



https://dl.doubtnut.com/l/_GExVfBhzocjx
https://dl.doubtnut.com/l/_Gj1rLKlVou5E

46. Show that in an electric circuit consisting
of inductance, the coefficient of self induction
is numerically equal to twice the work done in
establishing the magnetic flux associated with

unit current in the circuit.

o Watch Video Solution

47. How is energy stored in an inductor and

where does this energy reside? Obtain an


https://dl.doubtnut.com/l/_oxkvWY17AYU3
https://dl.doubtnut.com/l/_BDk05tBLvUFh

expression for this energy and give an

example, where this energy is made use of.

° Watch Video Solution

48. Define the term self-inductance of a
solenoid. Obtain the expression for the
magnetidc energy stored in an inductor of
self-inductance L to build up a current |

through it.

° Watch Video Solution



https://dl.doubtnut.com/l/_BDk05tBLvUFh
https://dl.doubtnut.com/l/_tlPo6DieLv4g
https://dl.doubtnut.com/l/_BBerBLBpgpYz

49, Define self-inductance of a coil. Show that
magnetic energy required to build up the

current | in a coil of self-inductance L is given

1 2
by 5 LI

° Watch Video Solution

50. Define self-inductance of a coil. Show that
magnetic energy required to build up the

current | in a coil of self-inductance L is given

1 2
by 5 LI

l ° Watch Video Solution


https://dl.doubtnut.com/l/_BBerBLBpgpYz
https://dl.doubtnut.com/l/_zW85O5r3Q1E0

51. Show that energy stored in an inductor L,
when a current is f established through it, is

1/2( LI *2).

° Watch Video Solution

52. Define self-inductance of a coil. Show that
magnetic energy required to build up the

current | in a coil of self-inductance L is given

1 2
by 5 LI



https://dl.doubtnut.com/l/_zW85O5r3Q1E0
https://dl.doubtnut.com/l/_WzDexNHHanR5
https://dl.doubtnut.com/l/_RX9i8hgedBEJ

Watch Video Solution

53. The current flowing through an inductor of
self inductance L is continuously increasing.
Plot a graph showing the variation magnetic

flux versus the current

° Watch Video Solution

54.The current flowing through an inductor of

self inductance L is continuously increasing.


https://dl.doubtnut.com/l/_RX9i8hgedBEJ
https://dl.doubtnut.com/l/_3GQhmKX8o0ji
https://dl.doubtnut.com/l/_sZu0iY6tQ4RV

Plot a graph showing the variation induced

emf versus dl/dt

° Watch Video Solution

55. The current flowing through an inductor of
self inductance L is continuously increasing.
Plot a graph showing the variation magnetic

potential energy stored versus the current.

o Watch Video Solution



https://dl.doubtnut.com/l/_sZu0iY6tQ4RV
https://dl.doubtnut.com/l/_ZlYbY0xsEapz

56. Define mutual inductance and explain it?

o Watch Video Solution

57. What is meant by mutual induction? Define
coefficient of mutual induction. ALso define its

S.I unit of mutual induction.

o Watch Video Solution



https://dl.doubtnut.com/l/_j6eGVabJAWUu
https://dl.doubtnut.com/l/_Sdp5oMZ9WMpO

58. What is meant by mutual induction? Define
coefficient of mutual induction. ALso define its

S.I unit of mutual induction.

o Watch Video Solution

59. Derive expression for the coefficient of
mutual inductance between two long

solenoids.

o Watch Video Solution



https://dl.doubtnut.com/l/_Lf3WlIvbAt4Q
https://dl.doubtnut.com/l/_nncbAQZ79S2t
https://dl.doubtnut.com/l/_S8yeYE9HBv2D

60. Derive expression for the coefficient of
mutual inductance between two long

solenoids.

o Watch Video Solution

61. Derive expression for self inductance for a

solenoid.

o Watch Video Solution



https://dl.doubtnut.com/l/_S8yeYE9HBv2D
https://dl.doubtnut.com/l/_To71XmTCTAFG

62. Draw a labelled diagram of a.c.generator.

o Watch Video Solution

63. State the factors on which induced emf. in
a coil rotating in a uniform magnetic field

depends.

o Watch Video Solution



https://dl.doubtnut.com/l/_Ed40S9ynJWyx
https://dl.doubtnut.com/l/_ockGEV7Wybwb

64. A conducting rod of 1 m length is rotated
with a frequency of 50 rev/s, 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 and uniform magnetic field of
1 T parallel to the axis is present everywhere.
What is the emf between the centre and the

metallic ring?

o Watch Video Solution



https://dl.doubtnut.com/l/_UiV1h8Djsuuv

65. A rectangular coil of n turns and area A is
held in a uniform magnetic field B. If the coil is
rotated at a steady angular velocity w ,duduce
an expression for induced emf in the coil at

any instant of time

o Watch Video Solution

66. Draw a labelled diagram of a.c.generator.

o Watch Video Solution



https://dl.doubtnut.com/l/_zUoa2s2UyuGN
https://dl.doubtnut.com/l/_A4nkjWF7K4FY
https://dl.doubtnut.com/l/_ciBp1dCrKISa

67. What is electromagnetic induction ? State

its laws.

o Watch Video Solution

68. Name the methods of producing induced

emf.

o Watch Video Solution



https://dl.doubtnut.com/l/_ciBp1dCrKISa
https://dl.doubtnut.com/l/_Ba4OsNLVBN5D

69. State and explain Faradays law of

electromagnetic induction.

° Watch Video Solution

70. Explain Faraday's and lenz's law of
electromagnetic induction by describing

suitable experiments.

° Watch Video Solution



https://dl.doubtnut.com/l/_WcC0R8Tw03nS
https://dl.doubtnut.com/l/_wvQO1hx1s5Rs

71.What is Lenz's law? prove that Lenz's law is
in accordance with the conservation of energy

principle.

o Watch Video Solution

72. Figure shows a rectangular conductor
PORS 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 x=0 to x=b and is zero for


https://dl.doubtnut.com/l/_NZb6a6hWpjEZ
https://dl.doubtnut.com/l/_BwWjfnigfiWg

x>b.Assume that only the arm PQ posses
resistance rWhen the arm PQ is pulled
outward from x=0 with constant speed v,

obtain the expressions for the flux and the

induced emf with distance 0<x<2b

o Watch Video Solution



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

73. What are eddy currents ?

o Watch Video Solution

74. What is self Inductance of a coil ? Define

coefficient of self Induction.

° Watch Video Solution

75. Define self-inductance of a coil. Show that

magnetic energy required to build up the


https://dl.doubtnut.com/l/_QlioGcL2PXFC
https://dl.doubtnut.com/l/_CoPVd8JHt4ou
https://dl.doubtnut.com/l/_GqccFjgwoUnk

current | in a coil of self-inductance L is given

1 2
by 5 LI

° Watch Video Solution

76. Using Ampere's circuital law, obtain an
expression for the magnetic field along the
axis of a current carrying solenoid of lenth |

and having N number of turns.

o Watch Video Solution



https://dl.doubtnut.com/l/_GqccFjgwoUnk
https://dl.doubtnut.com/l/_kRN6m5Y5RL6O

77. Derive expression for the coefficient of
mutual inductance between two long

solenoids.

o Watch Video Solution

78. Derive expression for the coefficient of
mutual inductance between two long

solenoids.

o Watch Video Solution



https://dl.doubtnut.com/l/_goT1WS28Oyve
https://dl.doubtnut.com/l/_OSXVH1XQPCnb
https://dl.doubtnut.com/l/_aq48YC1RRQ4I

79. Derive expression for the coefficient of
mutual inductance between two long

solenoids.

o Watch Video Solution

80. What is meant by mutual induction? Define
coefficient of mutual induction. ALso define its

S.I unit of mutual induction.

o Watch Video Solution



https://dl.doubtnut.com/l/_aq48YC1RRQ4I
https://dl.doubtnut.com/l/_QNv1yHBGLMyM
https://dl.doubtnut.com/l/_zPUl5TyV8W5D

81. Derive expression for the coefficient of
mutual inductance between two long

solenoids.

o Watch Video Solution

82. What is an a.c. generator? With the help of
a labelled diagram, explain the construction

and working of an a.c. generator.

o Watch Video Solution



https://dl.doubtnut.com/l/_zPUl5TyV8W5D
https://dl.doubtnut.com/l/_msqypq8S1DEc

83. What is an a.c. generator? With the help of
a labelled diagram, explain the construction

and working of an a.c. generator.

o Watch Video Solution

84.Draw a labelled diagram of a.c.generator.

o Watch Video Solution



https://dl.doubtnut.com/l/_eoTKpNmQMgfN
https://dl.doubtnut.com/l/_sLQ0tnjToevT

85. Give the principle, construction and

labelled diagram of AC generator.

° Watch Video Solution

86. What is an a.c. generator? With the help of
a labelled diagram, explain the construction

and working of an a.c. generator.

° Watch Video Solution



https://dl.doubtnut.com/l/_Jy7nl7oV6YFw
https://dl.doubtnut.com/l/_RhhB7BimZeh4

87. Give the principle, construction and

working of an a.c. generator.

° Watch Video Solution

88. Draw a labelled diagram of a.c.generator.

° Watch Video Solution

89. Explain with the help of labelled diagram,

the construction, working and theory of ac


https://dl.doubtnut.com/l/_WKV0O7VH2uYt
https://dl.doubtnut.com/l/_wO4hEv5HHu7G
https://dl.doubtnut.com/l/_Okm7FBOSEG2c

generator. Obtain an expression for induced

e.m.f.

° Watch Video Solution

90. Explain with the help of labelled diagram,
the construction, working and theory of ac
generator. Obtain an expression for induced

e.m.f.

o Watch Video Solution



https://dl.doubtnut.com/l/_Okm7FBOSEG2c
https://dl.doubtnut.com/l/_XUxz0LgoLfFT

91. Explain with the help of labelled diagram,
the construction, working and theory of ac
generator. Obtain an expression for induced

e.m.f.

o Watch Video Solution

92. Explain with the help of labelled diagram,
the construction, working and theory of ac
generator. Obtain an expression for induced

e.m.f.

| & I


https://dl.doubtnut.com/l/_NGxs4SntuIP6
https://dl.doubtnut.com/l/_wHzdU7weiLBV

| ¥ Watch Video Solution |

93. Give the principle, construction and

working of an a.c. generator.

o Watch Video Solution

94. Draw a shematic sketch of an a.c. generator
describing its basi elements. State briefly its
working principle. Show a plot of variation of

magnetic flux

o Watch Video Solution



https://dl.doubtnut.com/l/_wHzdU7weiLBV
https://dl.doubtnut.com/l/_rlvFZyw08CN4
https://dl.doubtnut.com/l/_U7d7WpRGkec9

95. Draw a shematric sketch of an awc.
generator describing its basic elements. State
briefly its working principle. Show a plot of
variation of alternating e.m.f. Versus time
generated by a lopp of wire rotating in a

magnetic field.

o Watch Video Solution



https://dl.doubtnut.com/l/_U7d7WpRGkec9
https://dl.doubtnut.com/l/_UjkobB9uUlCj

96. Explain principal,construction and working

of D.C.generator.

o Watch Video Solution

97. Explain with the help of labelled diagram,
the construction, working and theory of ac
generator. Obtain an expression for induced

e.m.f.

o Watch Video Solution



https://dl.doubtnut.com/l/_y8XkKYQ8lNav
https://dl.doubtnut.com/l/_j64SORmOYYPI
https://dl.doubtnut.com/l/_BWyk0CXH5uYM

98. State laws of electromagnetic induction. A
rectangular loop of N turns of length 'a' and
width 'b' is rotated with an angular velocity w
in a uniform magnetic field of induction B.
Show that induced emf. is given by

e = wNbaB sin wt

o Watch Video Solution

99. The magnetic flux through a coil
perpendicular to its plane is varying according

to the relation ¢ = (4t3 + 5t + 8¢t + 5)


https://dl.doubtnut.com/l/_BWyk0CXH5uYM
https://dl.doubtnut.com/l/_dBVz0i57EBFd

weber Calculate the induced current through
the coil at t = 2 s. if the resistance of the coil is

3.1 ohm.

° Watch Video Solution

100. A small piece of metal wire is dragged
across the gap between the pole pieces of a
magnet in 0.5 s. The amgnetic flux between
the pole pieces is known to be 8 x 10~ 4Wb.

Estimate the e.m.f. induced in the wire.

° Watch Video Solution



https://dl.doubtnut.com/l/_dBVz0i57EBFd
https://dl.doubtnut.com/l/_e3lS3aTWGKe9

101. A magnetic field of flux density
1.0Wbm 2 acts normal to a 80 turns coil of
0.01m? area. Find the emf. induced in it. If

this coil is removed form the field in 0.1 second

° Watch Video Solution

102. A magnetic field of flux density 10 T acts
normal to a coil of 50 turns having 100cm?
area. Find e.m.f. iduced, if the coil is removed

from the magnetic field on 0.1s.


https://dl.doubtnut.com/l/_e3lS3aTWGKe9
https://dl.doubtnut.com/l/_aNIsKcvH8roD
https://dl.doubtnut.com/l/_dWBcBBqUTYeM

° Watch Video Solution

103. Find the magnitude of em/f. induced in a
200 turn coil with cross-sectional area of
0.16m?, if the magnetic field through the coil
changes from 0.10Wbm ~ % to 030 Wbm ~“ at

a uniform rate over a period of 0.05 s.

° Watch Video Solution



https://dl.doubtnut.com/l/_dWBcBBqUTYeM
https://dl.doubtnut.com/l/_3gPkxjrTOhKb

104. A rectangular coil having 200 turns and
size 0.30 x 0.05m? is placed perpendicular to
a magnetic field. The field changes from
5210 % Wbm ™ 2to 2210( — 3) Wbm( — 2) in
the time interval of 3 millisecond. Calculate
the emf. induced in the coil. If the resistance
of the coil is 152, find the value of current

flowing through it.

o Watch Video Solution



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

105. Find the e.m.f. induced in a coil of 20 turns
and cross-sectional area 0.2m?, when a
magnetic field perpendicular to the plane of
the coil changes form 0.1Wbm 2 to
0.5Wbm ~? at a uniform rate over a period of

0.05s.

o Watch Video Solution

106. A wire 88cm long bent into a circular loop

is placed perpendicular to the magnetic field


https://dl.doubtnut.com/l/_HjejlHBvZQsl
https://dl.doubtnut.com/l/_f9eK8iwi2TFD

of density 2.5 Wb m ~ 2. Within 0.5 s the loop is
changed into square of each side 22 cm and
the density is increased to 3Wbm — 2.

Calculate the value of em.f. induced.

° Watch Video Solution

107. A square copper coil of each side 8 cm
consists of 100 turns. The coil is initially in
vertical plane, such that the plane of the coil is
normal to uniform magnetic field of induction

0.4Wbm 2. The coil is turned throuugh 180°


https://dl.doubtnut.com/l/_f9eK8iwi2TFD
https://dl.doubtnut.com/l/_iDzhMsoxKZiJ

about a horzontal axis in 0.2 s. Find the

induced e.m.f.

° Watch Video Solution

108. A conducting rod of 1 m length is rotated
with a frequency of 50 rev/s, 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 and uniform magnetic field of


https://dl.doubtnut.com/l/_iDzhMsoxKZiJ
https://dl.doubtnut.com/l/_ck1CKWaVogLS

1 T parallel to the axis is present everywhere.
What is the emf between the centre and the

metallic ring?

o Watch Video Solution

109. A copper disc of radius 10 cm placed with
its plane normal to a uniform magneic field
completes 1,200 rotations per minute. If
induced e.m.f. between the centre and edge of
the disc in 6.284 m V, find the intensity of the

magnetic field Take m = 3.142

| |


https://dl.doubtnut.com/l/_ck1CKWaVogLS
https://dl.doubtnut.com/l/_pg6lkw1smml2

| L ® Watch Video Solution

110. A copper rod of length 2 m fixed at one
end is rotating with an angular speed
300rads ' about an axis normal to the rod
and passing thorugh its fixed end. The other
end of the end. The other end of the rod is in
contact with a circulr metallic ring. A constant
magnetic field of 04 T parallel to the axis
exists everywhere. calculate the emf.

developed between the centre and the ring.

o Watch Video Solution



https://dl.doubtnut.com/l/_pg6lkw1smml2
https://dl.doubtnut.com/l/_J4AsNpdP91rk

111. A metal disc of radius 200 cm is rotated at
a constant angular speed of 60rads ' in a
plane at right angles to an external field of
magnetic induction 0.05Wbm . Find the
e.m.f. induced between the centre and a point

on the rim.

o Watch Video Solution

112. A metallic rod of length | is rotated at a

constant angular speed w, normal to a


https://dl.doubtnut.com/l/_J4AsNpdP91rk
https://dl.doubtnut.com/l/_O75xrHexqrWP
https://dl.doubtnut.com/l/_LkwPyKEjCuxd

uniform magnetic field B. Derive an
expressions for the current induced in the rod,

if the resistance of the rod is R.

o Watch Video Solution

113. A wheel with 8 matallic spokes each 50 cm
long is rotated with a speed of120rev /min in
a plane normal to horizontal component of
earth's magnetic field. Earth's magnetic field at
the phase is 04 G and angle of dip 60°.

Calculate the emf induced between the axle


https://dl.doubtnut.com/l/_LkwPyKEjCuxd
https://dl.doubtnut.com/l/_aIXkISX0bBVj

and rim of the wheel. How is the emf affected

if number of spokes is increased ?

° Watch Video Solution

14. If a 10 m long metallic bar moves in a
direction at right angle to the magnetic field
with a speed of 5.0ms ' 25 V emf. is induced

in it. Find the value of magnetic field intensity.

o Watch Video Solution



https://dl.doubtnut.com/l/_aIXkISX0bBVj
https://dl.doubtnut.com/l/_6QGCdQ7L6tnJ

115. A wire of length 0.1 m moves with a speed
of 10ms ! perpendicular to a magnetic field
of induction 1Wbm ~2. What is the value of

induced em.f.?

o Watch Video Solution

116. A conductor 2m long moves in a magnetic
field of Ifux density 0.5 x 10~ * tesla with a

speedof 36 km per hour. Calculate the emf.


https://dl.doubtnut.com/l/_ALHkV1wSabYi
https://dl.doubtnut.com/l/_zhNQobg7DIEl

induced in it, if it is perpendicular to both its

length and field.

O Watch Video Solution

117. A straight conductor 1 meter long moves a
right angles to both, its length and a uniform
magnetic field. If the speed of the conductor is
2.0ms ! and the strength of the magnetic
field is 10* gauss, find the value of induced emf

in volt.

° Watch Video Solution



https://dl.doubtnut.com/l/_zhNQobg7DIEl
https://dl.doubtnut.com/l/_JhLGSVjhqbpg

118. Calculate the e.mf. induced between the
ends of an axle 175 m long of a railway
carriage travelling at the rate of 50kmh .
The vertical component of the earth's

magnetic field 0.5 x 10~ * weber m ~2

o Watch Video Solution

119. An aircraft with a wingspan of 40 m flies
with a speed of 1080 km/hr in the eastward

direction at a constant altitude in the


https://dl.doubtnut.com/l/_JhLGSVjhqbpg
https://dl.doubtnut.com/l/_68XBUpW1bYc6
https://dl.doubtnut.com/l/_sURqyzd18hwz

northern hemisphere, where the vertical
component of the earth's magnetic field
1.75 x 10° . Then the emf developed

between the tips of the wings is

° Watch Video Solution

120. A satellite with a 40 cm long copper wire
on its bottom is revolving around the earth at
78 km per second, such that the wire is
perpendicular to the vertical component of

earths' magnetic field. Determine the emf.


https://dl.doubtnut.com/l/_sURqyzd18hwz
https://dl.doubtnut.com/l/_TH2HxsvtPVkW

induced across this wire, if the magnitude of
the vertical component of magnetic field is 0.2

gauss.

o Watch Video Solution

121. A railway track running North South has
two parallel rails 1.0m apart. Calculate the
value of induced e.m.f. between the rails when
a train passes at a speed of 90kmh( — 1).

Horizontal component of earth’s field at that


https://dl.doubtnut.com/l/_TH2HxsvtPVkW
https://dl.doubtnut.com/l/_MBVnB50XNFVe

place is 0.3 x 10( —4) Wbm( —2) and

angle of dip is 60°.

° Watch Video Solution

122. A magnetic flux of 5 microweber is linked
with a coil when a current of 1 MA flows
through it.What is the self inductance of the

coil ?

o Watch Video Solution



https://dl.doubtnut.com/l/_MBVnB50XNFVe
https://dl.doubtnut.com/l/_NKyeT2sEX173

123. The self inductance of an inductor having
100 turns is 20 mH. Calculate the total
magnetic flux linked with the coil and the
magnetic flux through the cross-section of the

inductor corresponding to a current of 4 mA.

o Watch Video Solution

124. A coil has an inductance of 1.5 x 102 H.

Calculate the e.m.f. induced, when current in


https://dl.doubtnut.com/l/_Z3BS5yAiYh5D
https://dl.doubtnut.com/l/_hTaORV5iK0YX

the coil changes at the rate 200 ampere per

second.

° Watch Video Solution

125. The current passing trhoguh a 20 H
inductor changes form 9 Ato 8 Ain 20 x 10 °

s. What will be the value fo self induced e.m.f.?

° Watch Video Solution



https://dl.doubtnut.com/l/_hTaORV5iK0YX
https://dl.doubtnut.com/l/_xOCUaYYuq8RA

126. An em.f. of 250uV is induced in a coll,
when current in it changes from 10 Ato 6 A in

0.4 s. What is the self inductance of the coil?

o Watch Video Solution

127. A 5 henry inductor carries a steady current
of 2 ampere. How can a 50 volt self induced

e.m.f. be made to appear in the inductor?

o Watch Video Solution



https://dl.doubtnut.com/l/_FdM7XvX1mRRi
https://dl.doubtnut.com/l/_wR1OcISC28V5
https://dl.doubtnut.com/l/_QKzWI6l4h3UO

128. A coil has a self inductance of 10 mH. What
is the maximum magnitude of the induced
em.f. in the inductor, when a current | = 0.1 sin

200 t Ais sent through it?

o Watch Video Solution

129. A long solenoid of 10 turns / cm has a
small loop of area 1 sq. cm placed inside with
the normal of the loop parallel to the axis.
Calculate the placed across the small loop if

the current in the solenoid is changed from 1


https://dl.doubtnut.com/l/_QKzWI6l4h3UO
https://dl.doubtnut.com/l/_aWzMKwIYLQyC

Ato 2 Ain O 1 s, during the duration of this

change.

o Watch Video Solution

130. A coil has inductance of 5 henry and
resistance 20 ohm. An e.m.f. of 100 volt is
applied to it. What is the energy stored in the
magnetic field, when the current has reached

its final steady value?

o Watch Video Solution



https://dl.doubtnut.com/l/_aWzMKwIYLQyC
https://dl.doubtnut.com/l/_mLboulXkuOjv
https://dl.doubtnut.com/l/_gCYTNyy4B20m

131. What will be the coefficient of mutual
inductance of a pair of coil if a current of 3
ampere in one coil cause the flux in the second
coil of 1000 turns to change by 10( — 4)Wb in

each turn ?

o Watch Video Solution

132. If the coefficient of mutual induction of
primary and secondary of an induction coil is 6

henry and a current of 5 ampere is cut off in


https://dl.doubtnut.com/l/_gCYTNyy4B20m
https://dl.doubtnut.com/l/_E2NvHhRHa4PI

2 x 1074 s, ind the induced emf. in the

secondary coil.

° Watch Video Solution

133. An emf 05 V is developed in the
secondary coil, when current in the primary
coil changes from 50 A to 20 A in 300
millisecond. Calculate the mutual inductance

of the two coils.

° Watch Video Solution



https://dl.doubtnut.com/l/_E2NvHhRHa4PI
https://dl.doubtnut.com/l/_zq67Qh3HbLQE
https://dl.doubtnut.com/l/_hcYHkgr5kNlY

134. An e.m.f. of 50 millivolt is induced in a coil,
when the current int eh neighbouring coll
changes form 10 ampere to 5 ampere in O.1s .

What is the mutual inductance of the coils?

o Watch Video Solution

135. A conducting wire of 100 turns is wound
over 1 cm near the centre of a solenoid of 100
cm length and 2 cm radius having 1,00 turns.
Calculate coefficient of mutual inductance of

the two solenoids.


https://dl.doubtnut.com/l/_hcYHkgr5kNlY
https://dl.doubtnut.com/l/_b2FJI5jyUPvG

° Watch Video Solution

136. An air-cored solenoid is of length 0.3 m
area of cross-section 1.2 x 10 °m? and has
2500 turns. Around tis central section, a coil of
350 turns is wound. The soelnoid and the coil
are electrically insulated from each other.
Calculate the e.m.f. induced in the coil , if the
intial current of 3 Ain the solenoid is reversed

in 0.25 s.

° Watch Video Solution



https://dl.doubtnut.com/l/_b2FJI5jyUPvG
https://dl.doubtnut.com/l/_ZjVIZB6caUi2

137. A closely wound rectangular coil of 200
turns and size 0.3m x 0.1m is rotating in a
magnetic field of induction 0.005Wbm ~ 2 with
a frequency of 1,800 rp.m. about an axis
normal to the field. Calculate the maximum

value of induced e.m.f.

o Watch Video Solution

138. A rectangular coil 25¢m X 10em and

having 700 turns rotates about an axis at


https://dl.doubtnut.com/l/_BcjzJxR77tiG
https://dl.doubtnut.com/l/_pqH8Hp09m5qL

right angles to a magnetic field of 20 gauss at
1,500revolutions per minute. Calculate the
maximum vlaue of the em.f. generated in the

coil.

o Watch Video Solution

139. A rectangular coil of dimensions
40cm x 25cmhaving 1000 turns rotates in a
uniform  magnetic field of strength
0.08Wbm ~* about an axis perpendicular to

the field. If the coil makes 300 revolution per


https://dl.doubtnut.com/l/_pqH8Hp09m5qL
https://dl.doubtnut.com/l/_ycRPgtvSDr1j

minute, find the instantaneous emf when the

plane of the coil make and angle of 0°

° Watch Video Solution

140. A rectangular coil of dimensions
40cm x 25cmhaving 1000 turns rotates in a
uniform  magnetic field of strength
0.08Wbm ~* about an axis perpendicular to
the field. If the coil makes 300 revolution per
minute, find the instantaneous emf when the

plane of the coil make and angle of 45°

| |


https://dl.doubtnut.com/l/_ycRPgtvSDr1j
https://dl.doubtnut.com/l/_JQxxQeDT7qwG

& Watch Video Solution I

141. A rectangular coil of dimensions
40cm x 25cmhaving 1000 turns rotates in a
uniform  magnetic field of strength
0.08Wbm ~* about an axis perpendicular to
the field. If the coil makes 300 revolution per
minute, find the instantaneous emf when the
plane of the coil make and angle of 90° with

the magnetic lines of force.

° Watch Video Solution



https://dl.doubtnut.com/l/_JQxxQeDT7qwG
https://dl.doubtnut.com/l/_Xu0OcOmEhHPT
https://dl.doubtnut.com/l/_fcwd7mP7NhaG

142. An a.c. generator consists of a coil of
2,000 turns each of area 80cm? and rotating
at an angular speed of 200 r.p.m. in a uniform
magnetic field of 4.8 x 10 2T. Calculate the
peak and rms. value of em.f induced in the

coil.

o Watch Video Solution

143. A metallic wire bent in the form of a
semicircle of raidus 01 m is moved into

magnetic field of 20 mT in a direction parallel


https://dl.doubtnut.com/l/_fcwd7mP7NhaG
https://dl.doubtnut.com/l/_shJJsRyIseqI

to its plane, but perpendicular to the
magnetic field with a velocity of 10ms ~*. Find

the e.m.f. induced in the wire.

o Watch Video Solution

144. A coil of wire of certain radius has 600
turns and a self inductance of 108 mH. What
will be the self inductance of a similar coil,

which has 500 turns?

° Watch Video Solution



https://dl.doubtnut.com/l/_shJJsRyIseqI
https://dl.doubtnut.com/l/_U4FZ8NSKpb8k
https://dl.doubtnut.com/l/_L57nolUgbxOc

145. The network shown in the figure is a part
of complete circuit. What is the potential
difference Vg — V4 when the current 1 is 5 A

and is decreasing at a rate of 10°As ~'?

-------------- R A Ee LU L t..l'ﬂ.l.l.UI LUIJIPI-I.?II.'
I 10} SmH

o Watch Video Solution

146. Three inductances are connected as

shown in the figure 1107 . Find the resultant


https://dl.doubtnut.com/l/_L57nolUgbxOc
https://dl.doubtnut.com/l/_Oz9oJWoLnWgw

inductance.

o Watch Video Solution



https://dl.doubtnut.com/l/_Oz9oJWoLnWgw

