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PHYSICS

BOOKS - MODERN PUBLICATION

MAGNETIC DIPOLE & EARTH'S MAGNETISM

EXAMPLE

1. Two poles , one of which is 3 times as strong as the other,
exert on each other a force equal to 3 x 10 3N , when placed

10 cm apart in air. Find the strength of each plane.

o Watch Video Solution



https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_43ZX347Ft3Bo

2. A planar loop of irregular shape encloses an area of
7.5 X 10_4m2, and carries a current of 12A. The sense of flow of
current appears to be clockwise to an observer. What is the
magnitude and direction of the magnetic moment vector

associated with the current loop?

° Watch Video Solution

3. A bar magnet of length 0.1 m has a pole strength of 50 A m.
Calculate the magnetic field at distance of 0.2 m from tis centre

on its axial line

° Watch Video Solution



https://dl.doubtnut.com/l/_YIJ975NH9kdc
https://dl.doubtnut.com/l/_gkY6WHQCDeyv

4. A bar magnet of length 01 m has a pole strength of 50 A m.
Calculate the magnetic field at distance of 0.2 m from tis centre

on its equitorial line.

° Watch Video Solution

5.The pole strength of a bar magnet is 48 ampere-metre and the
distance between its poles is 25cm. The moment of the couple
by which it can be placed at an angle of30°with the uniform

magnetic intensity of flux density 0.15newton / ampere-metre

° Watch Video Solution

6. Calculate the work done in rotating a bar magnet of magnetic

moment 3JT ~! through an angle of 60° from its position


https://dl.doubtnut.com/l/_EL6gnZEuEqmU
https://dl.doubtnut.com/l/_kAifpZplUSpJ
https://dl.doubtnut.com/l/_wJZne6Sp5ka3

along a magnetic field of strength 0.34 x 10T

° Watch Video Solution

7. The vertical component of earth's magnetic field is /3 times

the horizontal component. What is the value of dip at this place?

° Watch Video Solution

8. A bar magnet 30 cm long is placed in the magnetic meridian
with its north towards south of the earth. If the neutral point is
obtained 30 cm from the magnet, find magnetic dipole moment

and pole strength of the magnet.

° Watch Video Solution



https://dl.doubtnut.com/l/_wJZne6Sp5ka3
https://dl.doubtnut.com/l/_PZvoTJMxATk4
https://dl.doubtnut.com/l/_a2J5SDlyMxC3

9. A bar magnet of length 10cm is placed in the magnetic
meridian with its north pole pointing towards the geographical
north. A neutral point is obtained at a distance of 12cm from the
centre of the magnet. Find the magnetic moment of the magnet,

when H=0.34 gauss.

° Watch Video Solution

10. Two equal and unlike poles placed 5cm apart in air attract
each other with a force of 14.4 x 10* N.How far from each other
should they be placed so that the force of attraction will be

1.6 x 10*N.

° Watch Video Solution



https://dl.doubtnut.com/l/_TkYv4tZcl4uz
https://dl.doubtnut.com/l/_Jxhh7Bgv8UEj

11. Two identical thin bar magnets, each of length L and pole
strength m are placed at right angles to each other, with the N
pole of one touching the S-pole of the other. Find the magnetic

moment of the system.

° Watch Video Solution

12. A circular coil of 50 turns and radius 0.2 cm carries a current

of 12 A. Find magnetic field at the centre of the coil.

° Watch Video Solution

13. A circular coil of 50 turns and radius 0.2 cm carries a current

of 12 A. Find magnetic moment associated with it.

° Watch Video Solution



https://dl.doubtnut.com/l/_S9vUVaqMs7Ee
https://dl.doubtnut.com/l/_8EHPPobgA9Nz
https://dl.doubtnut.com/l/_bXl1g0QaGtUj

14. An electron in an atom revolves around the nucleus in an
orbit of radius 0.5334. If the frequency of revoluation of an
electron is9 x 10° MHz. calculate the orbital angular
momentum.

[Given : Charge on an electron =1.6 x 10~ '°C, Gyromagnetic

ratio 8.8 x 10"°C / kg, m = 3.142)]

° Watch Video Solution

15. A short bar magnet has a magneti momenet 024 JT ~'.
Calculate the magnitude of the magnetic field produced by the
magnet at a distance of 10 cm form the centre of the magnet on

the axis of the magnet.

° Watch Video Solution



https://dl.doubtnut.com/l/_bXl1g0QaGtUj
https://dl.doubtnut.com/l/_iNFFESPdxmAu
https://dl.doubtnut.com/l/_GY4VKHuZd2GS
https://dl.doubtnut.com/l/_Yge2F0Pz1aW8

16. A short bar magnet has a magnetic moment of 0.2J7 ~!.
Calculate the magnitude of the magnetic field produced by the
magnet at a distance of 8 cm from the centre of the magnet on

the equitorial line of the magnet.

° Watch Video Solution

17. Two identical short bar magnets each of magnetic moment
12.5Am"2 are placed at a separation of 10cm between their
centres, such that their axes are perpendicular to each other.
Find the magnetic field at a point midway between the two

magnets.

° Watch Video Solution



https://dl.doubtnut.com/l/_Yge2F0Pz1aW8
https://dl.doubtnut.com/l/_1PjQq5xm1c8z

18. A bar magnet placed in a uniform magnetic field of strength
0.3T with its axis at 30°to the field experiences a torque of

0.06Nm. What is the magnetic moment of the bar magnet?

° Watch Video Solution

19. A short bar magnet placed with its axis at 30°with an
external field of 800 G experiences a torque of 0.016 Nm.

What is the magnetic moment of the magnet ?

° Watch Video Solution

20. Each atom of an iron bar (5cm x lem X lem)has a
magnetic moment 1.8 x 10~ ?* Am?. Knowing that the density

of iron is 7.78x10 "3 kgm -3 , atomic weight is 56 amu and


https://dl.doubtnut.com/l/_kWtfWWoOK6XA
https://dl.doubtnut.com/l/_7U1fOHWSYSNP
https://dl.doubtnut.com/l/_RVto66g0IZDV

avogadro's number is 6.02x10" 23What will be the magnetic

moment of the bar in the state of magnetic saturation.

° Watch Video Solution

21. Each atom of an iron bar (5cm x lem x lem)has a
magnetic moment 1.8 x 10~ 2 Am?.

What will be the torque required to place this magnetised bar
perpendicular to magnetic field of 15000 gauss?

Density of iron =7.8 x 10°kg /m®, Atomic wt. of iron =56,

Avogadro's number =6.023 x 10%® / gmmole.

° Watch Video Solution

J
22. A magnet having magnetic moment of2.0 x 1O4Tis free to

rotate in a horizontal plane where magnetic field is6 x 10~ °T.


https://dl.doubtnut.com/l/_RVto66g0IZDV
https://dl.doubtnut.com/l/_OeCciV3NE9iQ
https://dl.doubtnut.com/l/_ryd6Yi2lxE6Z

Find the work done to rotate the magnet slowly from a direction

parallel to field to a direction 60° from the field .

° Watch Video Solution

23. A closely wound solenoid of 1000 turns and area of cross

2carrying a current of 3 A is suspended

section 1.4 x 10~ *m
through its centre allowing it to turn in a horizontal plane. The

magnetic moment associated with this solenoid

° Watch Video Solution

24. The declination at a place is 12°C west of north. Find in
what direction, a ship should stear so that it reaches a place due

east?

° Watch Video Solution



https://dl.doubtnut.com/l/_ryd6Yi2lxE6Z
https://dl.doubtnut.com/l/_nb5ZDp1Ty58n
https://dl.doubtnut.com/l/_3JEgeS8gxggB

25. A ship is sailing due east according to Mariner's compass. If
the declination of that plae is 18° C' east of north, what is the

true directio of the ship?

° Watch Video Solution

26. The vertical component of the earth's magnetic field at a
given place is /3 times its horizontal component. If total
intensity of earth's magnetic field at the place is 0.4G, find the

vale of angle of dip

° Watch Video Solution

27. The vertical component of the earth's magnetic field at a

given place is /3 times its horizontal component. If total


https://dl.doubtnut.com/l/_3JEgeS8gxggB
https://dl.doubtnut.com/l/_xnPzgBcDuAJJ
https://dl.doubtnut.com/l/_rAn2p68M35Fz
https://dl.doubtnut.com/l/_oqE5KCb4L50e

intensity of earth's magnetic field at the place is 0.4G, find the

vale of the horizontal component of earth's magnetic field.

° Watch Video Solution

28. If ; and &, be the apparent values of dip observd in two
planes at right angles to each otherand ¢ is the true angle of

dip, prove that cot? & + cot? 8, = cot? &

° Watch Video Solution

29. The true value of dip at a place is 45° If the plane of the dip
circle is turned through 60° from the magnetic meridian, what

will be the apparaent value of the dip?

° Watch Video Solution



https://dl.doubtnut.com/l/_oqE5KCb4L50e
https://dl.doubtnut.com/l/_EmZXn9PyYxb2
https://dl.doubtnut.com/l/_c6i3Q86go63U
https://dl.doubtnut.com/l/_kVYyVwuldHQo

30. A short bar magnet is placed with its north pole pointin
north. The neutral point is 10 cm away from the centre of the
magnet. If H=0.4G, calculate the magnetic moment of the

magnet.

o Watch Video Solution

31. A small magnet of magnetic moment M is placed at broad
side on position of a magnet of magnetic M', length 2I' in such a
way that the axis of former coincides with the perpendicular
bisector of the latter. The separation between their centres is d.
Calculate the nature of interaction (force or couple ) among

them. What is its limiting value, when d becomes very large ?

° Watch Video Solution



https://dl.doubtnut.com/l/_kVYyVwuldHQo
https://dl.doubtnut.com/l/_Ys7OgqJHKfUR

32. A bar magnet of length 10cm is placed in the magnetic
meridian with its north pole pointing towards the geographical
north. A neutral point is obtained at a distance of 12cm from the
centre of the magnet. Find the magnetic moment of the magnet,

when H=0.34 gauss.

° Watch Video Solution

33. A coil in the shape of an equilateral triangle of side 0.02 m is
suspended from a vertex such that it is hanging in a vertical
plane between the pole pieces of a permanent magnet
producing a horizontal magnetic field of 5 x 10~ 2T. Find the
couple acting on the coil when a current of 0.1 A is passed

through it and the magnetic field is parallel to its plane.

° Watch Video Solution



https://dl.doubtnut.com/l/_xgVRHCecyakj
https://dl.doubtnut.com/l/_kjb4NDCCAtpm

34. A rectangular loop PQRS made from a uniform wire has
length a, width b and mass m. It is free to rotate about the arm
PQ, which remains hinged along a horizontal line taken as the y-
axis (see figure). Take the vertically upward direction as the z-
. % “ by . .
axis. A uniform magnetic field B = (32’ + 4k)BOeX|sts in the
region. The loop is held in the x-y plane and a current | is passed
through it. The loop is now released and is found to stay in the

horizontal position in equilibrium


https://dl.doubtnut.com/l/_RNjmOw2aoYZZ

What is the direction of the current | in PQ?

° Watch Video Solution

35. A magnet is suspended in the magnetic meridian with an
untwisted wire. The upper end of wire is rotated through 180° to
deflect the magnet by 30° from magnetic meridian. When this

magnet is replaced by another magnet, the upper end of wire is


https://dl.doubtnut.com/l/_RNjmOw2aoYZZ
https://dl.doubtnut.com/l/_ktTOHSRgYabC

rotated through 270° to deflect the magnet 30° from magnetic
meridian. The ratio of magnetic moment of magnets

A 1:5

B.1:8

C.5:8

D. 8:5

o Watch Video Solution

36. A magnet of magnetic moment M is freely suspended in a
constant uniform magnetic field B. Calculate the work done
indeflecting the magnet through an angle 6 from the direction

of B.

° Watch Video Solution



https://dl.doubtnut.com/l/_ktTOHSRgYabC
https://dl.doubtnut.com/l/_z74X8V0PcS5g

37. A circular coilof radius 0.157 m has 50 number of turns. It is
placed such that its axis is in magnetic meridian. A dip needle is
supported at the centre of the coil with its axis of rotation
horizontal, and in the plane of the coil. The angle of dip is 30°
when a current flows through the coil. The angle of dip becomes
60°on reversing the current. Find the current in the coil
assuming that the magnetic field due to the coil is smaller than
the horizontal component of earth's magnetic field,

H =3 x 10 °T.

° Watch Video Solution

38. A small magnet of magnetic moment m x 10 3Am? is
placed on the Y-axis at a distance of 0.1 from the origin with its

axis parallel to the X-axix. A coil have 169 turns and radius 0.05 m


https://dl.doubtnut.com/l/_z74X8V0PcS5g
https://dl.doubtnut.com/l/_FntLv2UabUmc
https://dl.doubtnut.com/l/_OUhGi7EkaqfQ

is placed on the X-axis at a distance of 012 m from the origin
with the axis of the coil coinciding with the X-axis. Find the
magnitude and direction of the current in the coil for a compass
needle placed at the origin, to point in the north-south

direction.

° Watch Video Solution

39. A vibration magnetometer consists of two identical bar
magnets, placed one over the other, such that they are mutually
perpendicular and bisect each other. The time period of
oscillation in a horizontal magnetic field is 4 second. If one of
the magnets is taken away, find the period of oscillation of the

other in the same field.

° Watch Video Solution



https://dl.doubtnut.com/l/_OUhGi7EkaqfQ
https://dl.doubtnut.com/l/_hheUa5SVvrXd
https://dl.doubtnut.com/l/_weEZkFUT8Avu

40. What is a magnet?

o Watch Video Solution

41. What do you mean by directive property of a magnetic

dipole?

° Watch Video Solution

42. What will happen to the dipole moment, if a bar magnet is

cut into equal pieces parallel to its length?

° Watch Video Solution

43. What happens if a bar magnet is cut into places tranverse to

its length.


https://dl.doubtnut.com/l/_weEZkFUT8Avu
https://dl.doubtnut.com/l/_GUXo1VVBpkS9
https://dl.doubtnut.com/l/_BoLQ4SuK1pxd
https://dl.doubtnut.com/l/_11Wz4EtuzlS4

o Watch Video Solution

44.Why ordinarily a piece of iron does not behave as a magnet?

o Watch Video Solution

45.What is the source of magnetism?

o Watch Video Solution

46. Does an isolated magnetic pole exist like an isolate electric

charge?

o Watch Video Solution



https://dl.doubtnut.com/l/_11Wz4EtuzlS4
https://dl.doubtnut.com/l/_aGFvxR5ImaG7
https://dl.doubtnut.com/l/_tQwnHSwuYJeB
https://dl.doubtnut.com/l/_56lyV200yN1o

47. \Write Sl unit of

magnetic pole of strength?

° Watch Video Solution

48. Define the term electric dipole moment. Is it a scalar or a

vector quantity?

o Watch Video Solution

49. What is the unit of magnetic dipole moment?

° Watch Video Solution

50. What is the direction of magnetic dipole moment?



https://dl.doubtnut.com/l/_X7Za4H9ywJYA
https://dl.doubtnut.com/l/_xbKJVjuwa7As
https://dl.doubtnut.com/l/_Ssv13cLSk3Au
https://dl.doubtnut.com/l/_hoFwCrd2K3JT

° Watch Video Solution

51. How does a current loop behave like a magnetic dipole?

o Watch Video Solution

52. Define Bohr magneton and write its value.

o Watch Video Solution

53. What is the magnetic moment of an electron due to its

orbital motion?

o Watch Video Solution



https://dl.doubtnut.com/l/_hoFwCrd2K3JT
https://dl.doubtnut.com/l/_4ZThObPwNtX9
https://dl.doubtnut.com/l/_fVpwciKGVbpy
https://dl.doubtnut.com/l/_lIjYfz0iqycY

54. Find out the vlaue of 1 Bohr magneton. Givne

h=662x10 3Js, e =1.6 x 10 °C and m, = 9.1 x 10 3kg

° Watch Video Solution

55. what is the torque experienced by a magn etic dipole of
magnetic moment M placed with its axis at an angle 6 with a

uniform external magnetic field B?

° Watch Video Solution

56. A short bar magnet, placed with its axis making an angle 6
: : : = : — :
with a uniform magntic field B, expriences a torque 7 . What is

the magnetic moment of the magnet?

° Watch Video Solution



https://dl.doubtnut.com/l/_RjE4C1tUUeWF
https://dl.doubtnut.com/l/_IAkCJg96KXoG
https://dl.doubtnut.com/l/_nvQaTZDhgFqs

57. General instructions same as iin chapter 1.
Assertion:A bar magnet exerts a torque on itself due to its own
field.

Reaons: Magnetic field due to a magnet is uniform.

° Watch Video Solution

58. A magnet is kept fixed with its length parallel to the
magnetic meridian. An identical magnet is parallel to this such
that its center lies on perpendicular bisector of both. If the

second magnet is free to move, it will have

A. translatory motion only

B. rotaional motion only

C. both translatory and rotational motion


https://dl.doubtnut.com/l/_nvQaTZDhgFqs
https://dl.doubtnut.com/l/_GIXmJpizb1uL
https://dl.doubtnut.com/l/_9LxyB44kHiMX

D. vibrational motion only

o Watch Video Solution

59. What should be orientation of a magnetic dipole in a

uniform magnetic field so that its potential energy is maximum?

° Watch Video Solution

60. Compare the magnetic fields due to a solenoid and a bar

magnet.

o Watch Video Solution



https://dl.doubtnut.com/l/_9LxyB44kHiMX
https://dl.doubtnut.com/l/_z14HpbDqs72y
https://dl.doubtnut.com/l/_yVS8YuZ7Qnbr

61. What should be orientation of a magnetic dipole in a uniform

magnetic field so that its potential energy is maximum?

° Watch Video Solution

62. What is the basic difference between magnetic lines of force

and electric lines of force?

° Watch Video Solution

63. Why two magnetic lines of forces never intersect each other?

° Watch Video Solution



https://dl.doubtnut.com/l/_KDqFhYJxqkkO
https://dl.doubtnut.com/l/_8L60FgDb4wZJ
https://dl.doubtnut.com/l/_FXUEZ7akvj5F

64. Answer the following questions:The earth’s core Is known to
contain Iron. Yet geologists do not regard this as a source of the

earth’s magnetism. Why?

° Watch Video Solution

65. Why does a bar magnet always stand in N-S direction,when

suspended freely?

° Watch Video Solution

66. Define magnetic axis, geographic axis, magnetic meridian and

geographical meridian.

o Watch Video Solution



https://dl.doubtnut.com/l/_i4oWtKo2Z6OS
https://dl.doubtnut.com/l/_xsSOrIlVk0rb
https://dl.doubtnut.com/l/_XnaXZsyoLjiB
https://dl.doubtnut.com/l/_FAPtFmB90vpJ

67. Magnetic meridian is a

° Watch Video Solution

68. What are the elements of the earth's magnetic field? Define

them.

o Watch Video Solution

69. What are the elements of the earth's magnetic field? Define

them.

o Watch Video Solution



https://dl.doubtnut.com/l/_FAPtFmB90vpJ
https://dl.doubtnut.com/l/_Euv4P93LZ3Xp
https://dl.doubtnut.com/l/_4qNZZUQzvoOz

70. What are the elements of the earth's magnetic field? Define

them.

° Watch Video Solution

71. A vector needs three quantities for its specification. Name the
three independent quantities conventionally used to specify the

earth's magnetic field.

° Watch Video Solution

72. Define angle of magnetic inclination at a plane.

° Watch Video Solution



https://dl.doubtnut.com/l/_JqJmoZnxpQuk
https://dl.doubtnut.com/l/_Rd5nxnGm3idu
https://dl.doubtnut.com/l/_smJkeZ1Hhsjp

73. Explain with the help of diagram the terms magnetic

declination

° Watch Video Solution

74. Explain with the help of diagram the terms:

angle of dip at a given place.

° Watch Video Solution

75. At a certain location in Africa, a compass needle points 15°
west of the geogrphic north. What is the angle of declination at

the point ?

° Watch Video Solution



https://dl.doubtnut.com/l/_ugezMPaYBwO1
https://dl.doubtnut.com/l/_loKKuBUdg9nM
https://dl.doubtnut.com/l/_WfwmX89RZLt5
https://dl.doubtnut.com/l/_frkINhbLvYKe

76. How does the knowledge of declination at a place help in

navigation?

° Watch Video Solution

77. A small magnet is pivoted to move freely in the magnetic
meridian. At what place on the earth's surface, will the magnet

be vertical?

° Watch Video Solution

78. In which direction would a compass needle allign if taken to

geographic : North Pole.

° Watch Video Solution



https://dl.doubtnut.com/l/_frkINhbLvYKe
https://dl.doubtnut.com/l/_7LdRdZoVvyX7
https://dl.doubtnut.com/l/_bU0GB7K4mAa4
https://dl.doubtnut.com/l/_K3ZGHeusp2mf

79. Answer the following questions regarding earth’s magnetism:
In which direction would a compass free point to, If located right

on the geomagnetic north or south pole?

° Watch Video Solution

80. Define angle of magnetic inclination at a plane.

° Watch Video Solution

81. Explain with the help of diagram the terms:

angle of dip at a given place.

° Watch Video Solution

82.The angle of dip at the magnetic equator is


https://dl.doubtnut.com/l/_K3ZGHeusp2mf
https://dl.doubtnut.com/l/_80YtioE1x0kU
https://dl.doubtnut.com/l/_1ZYYEzwJEWfg
https://dl.doubtnut.com/l/_CeswUa6eA8HH

o Watch Video Solution

83. Answer the following questions regarding earth’s
magnetism:The angle of dip at a location In southern India Is
about 18°. Would you expect a greater or smaller dip angle In

Britain?

° Watch Video Solution

84. What is the expected value of dip at magnetic poles of the

earth?

o Watch Video Solution

85. What is the maximum and minimum value of dip?

| o |


https://dl.doubtnut.com/l/_CeswUa6eA8HH
https://dl.doubtnut.com/l/_ZEZcLQvV9jy5
https://dl.doubtnut.com/l/_52NuOk4Wvqpw
https://dl.doubtnut.com/l/_keeyHXDBrMBp

| & Watch Video Solution

86. The horizontal component of the earth's magnetic field at a
place isBgand angle of dip is 60° What is the value of vertical

component of earth's magnetic field at equator?

° Watch Video Solution

87. What is a neutral point in a magnetic field of a bar magnet.

° Watch Video Solution

88. What is a neutral point in a magnetic field of a bar magnet.

o Watch Video Solution



https://dl.doubtnut.com/l/_keeyHXDBrMBp
https://dl.doubtnut.com/l/_titvzgOkWNVd
https://dl.doubtnut.com/l/_ADRv4C4aRpVU
https://dl.doubtnut.com/l/_JmwWy0QppaiF
https://dl.doubtnut.com/l/_Ao8NhvV24dUk

89. It is found that the neutral points lie along the axis of a
magnet placed on a table. What is the orientation of the magnet

wur.t. the earth's magnetic field.

° Watch Video Solution

90. A magnet is placed with its north pole towards north of the

earth. Predict the position of the neutral points.

° Watch Video Solution

91. A magnet is placed with its north pole towards south of the

earth. Predict the position of the neutral points.

° Watch Video Solution



https://dl.doubtnut.com/l/_Ao8NhvV24dUk
https://dl.doubtnut.com/l/_oNjdX5mLTwwD
https://dl.doubtnut.com/l/_9aU1hmF4YUH3

92. State four properties of a bar magnet.

o Watch Video Solution

93. What happens if a bar magnet is cut into places tranverse to

its length.

o Watch Video Solution

94. What happens if a bar magnet is cut into pieces along its

length?

° Watch Video Solution



https://dl.doubtnut.com/l/_xHyTX7yOXomV
https://dl.doubtnut.com/l/_iPdzs4X4WMj4
https://dl.doubtnut.com/l/_hn52ntEPJIp9

95. Two identical looking iron bars A and B are given, one of
which is definitely known to be magnetised. (We do not know
which one.) How would one ascertain whether or not both are
magnetised ? If only one is magnetised, how does one ascertain

which one '? [Use nothing else but the bars A and B.]

° Watch Video Solution

96. Two identical looking iron bars A and B are given, one of
which definitely known to be magnetised. How would one
ascertain, whether or not both are magnetised? If only one is
magnetised, how does one ascertain which one? Use nothing

else but the two bars A and B.

° Watch Video Solution



https://dl.doubtnut.com/l/_eJcLPmQuhOjc
https://dl.doubtnut.com/l/_Run4S4Ory6Wx
https://dl.doubtnut.com/l/_P35ItQE38YLn

97. A steel wire of length | has a magnetic moment M. It is then

bent into semicircular arc. What is the new magnetic moment?

° Watch Video Solution

98. An iron bar is magnetised with the help of another magnet
or by subjecting it to a magnetising field. The magnetism
acquired by the magnet is assumed due to the alignment of
molecular magnet. Does the length to the iron bar undergo a

change during the magnetisation process?

° Watch Video Solution

99. The poles of a magnet cannot be separated. How does this
statement derive support from the magnetic dipole bahaviour of

a current loop?

| e |


https://dl.doubtnut.com/l/_P35ItQE38YLn
https://dl.doubtnut.com/l/_rjjSvEfZrFuZ
https://dl.doubtnut.com/l/_8jdU9kQa1yiB

| & Watch Video Solution

100. A circular coil of N turns and radius R carries a current I. It is
unwound and rewound to make another coil of radius R/2,
current | remaining the same. Calculate the ratio of the

magnetic moments of the new coil and the orginal coil

° Watch Video Solution

101. What is the unit of magnetic dipole moment?

° Watch Video Solution

102. Magnetic dipole moment is a quantity directed from

° Watch Video Solution



https://dl.doubtnut.com/l/_8jdU9kQa1yiB
https://dl.doubtnut.com/l/_D9DTiiXMYjUy
https://dl.doubtnut.com/l/_7lbdJJOJzjsF
https://dl.doubtnut.com/l/_8ibaYJ5qR2kG

103. A magnetic needle suspended freely in uniform magnetic
field experience a torque but no net force. An iron nail near a bar
magnet however experience a force of attraciton in addition to

torque. Why?

° Watch Video Solution

104. Why does a configuration of charges possess potential

energy?

° Watch Video Solution

105. A bar magnet of magnetic moment M is aligned parallel to
the direction of a uniform magnetic field B. Calculate work done

to align the magnetic moment opposite to the field .

| e


https://dl.doubtnut.com/l/_zYLv9ZqPbvoU
https://dl.doubtnut.com/l/_M83qooIhUWvx
https://dl.doubtnut.com/l/_AfHv8oJvuXol

(Y Watch Video Solution )

106. A bar magnet of magnetic moment M is aligned parallel to
the direction of a uniform magnetic field B. Calculate work done

to align the magnetic moment normal to field direction?

° Watch Video Solution

107. Magnetic field lines can be entirely confined within the core

of a toroid, but not within a straight solenoid. Why?

° Watch Video Solution

108. Magnetic field lines show the direction (at every point)

along which a small magnetised needle aligns (at the point). Do


https://dl.doubtnut.com/l/_AfHv8oJvuXol
https://dl.doubtnut.com/l/_NGYLGDDepCj5
https://dl.doubtnut.com/l/_XQZngCKpZTo1
https://dl.doubtnut.com/l/_S2SvF5M7Zo86

the magnetic field lines also represent the lines of force on a

moving charged particle at every point ?

° Watch Video Solution

109. What is probable cause of earth's magnetism?

o Watch Video Solution

110. Answer the following questions:The earth’s core Is known to
contain Iron. Yet geologists do not regard this as a source of the

earth’s magnetism. Why?

o Watch Video Solution



https://dl.doubtnut.com/l/_S2SvF5M7Zo86
https://dl.doubtnut.com/l/_S7regIGvRVq4
https://dl.doubtnut.com/l/_yLH3Zb545x6I

111. Answer the following questions:The charged currents in the
outer conducting regions of the earth’s core are thought to be
responsible for earth’s magnetism. What might be the ‘battery’

(i.e, the source of energy) to sustain these currents?

° Watch Video Solution

12. Answer the following questions regarding earth’s
magnetism:The earth’s field, It Is claimed, roughly approximates
the field due to a dipole of magnetic moment 8 x 10?2J "T1
located at Its centre. Check the order of magnitude of this

number In some way.

° Watch Video Solution



https://dl.doubtnut.com/l/_CaJfBkR0bJN7
https://dl.doubtnut.com/l/_eNdprdcSMKAJ

113. Answer the following questions regarding earth’s
magnetism: f you made a map of magnetic field lines at
Melbourne In Australia, would the lines seem to go Into the

ground or come out of the ground?

° Watch Video Solution

114. Answer the following questions:The earth’s field departs
from its dipole shape substantially at large distances (greater
than about 30,000 km). What agencies may be responsible for

this distortion?

° Watch Video Solution



https://dl.doubtnut.com/l/_ffoupYqx8KRW
https://dl.doubtnut.com/l/_eMCIoH9A4NCK

115. Answer the following questions: The earth’s magnetic field
varies from point to point in space. Does it also change with

time? If so, on what time scale does it change appreciably?

o Watch Video Solution

116. Answer the following questions:The earth may have even
reversed the direction of Its field several times during its history
of 4 to 5 billion years. How can geologists know about the

earth’s field in such distant past?

° Watch Video Solution

17. Answer the following questions regarding earth’s

magnetism:Geologists claim that besides the main magnetic N-S


https://dl.doubtnut.com/l/_ax3hHYVxgims
https://dl.doubtnut.com/l/_jNokYhwzrLeI
https://dl.doubtnut.com/l/_VzSWNn73Yl7C

poles, there are several local poles on the earth’s surface
oriented In different directions. How Is such a thing possible at

all?

° Watch Video Solution

118. Answer the following questions:Interstellar space has an
extremely weak magnetic field of the order of 10~ ' T.Can such a

weak field be of any significant consequence? Explain.

° Watch Video Solution

119. What do you mean by magnetic lines of force? Why two such

lines do not cross each other?

° Watch Video Solution



https://dl.doubtnut.com/l/_VzSWNn73Yl7C
https://dl.doubtnut.com/l/_QexMYte6UaGo
https://dl.doubtnut.com/l/_HELTKg11DmL9
https://dl.doubtnut.com/l/_f5uzEsYxPUNk

120. What are maganetic elements at a place. Define them.

o Watch Video Solution

121. What are the elements of the earth's magnetic field? Define

them.

° Watch Video Solution

122. Define the term angle of dip and magnetic declination. The
angle of dip at a place in Kerala is 18°. Will its value be more or

less at a place in Kashmir? Give reason.

° Watch Video Solution



https://dl.doubtnut.com/l/_f5uzEsYxPUNk
https://dl.doubtnut.com/l/_qeum67xMDfyi
https://dl.doubtnut.com/l/_xEY0PaaTFggo

123. Define the term angle of dip and magnetic declination. The
angle of dip at a place in Kerala is 18°. Will its value be more or

less at a place in Kashmir? Give reason.

° Watch Video Solution

124. What is the angle of dip at a place where the horizontal and

vertical component of earth magnetic field are equal?

° Watch Video Solution

125. Define the terms magnetic inclination and horizontal
component of earth’s magnetic field at a place. Establish the

relationship between the two with help of a diagram.

° Watch Video Solution



https://dl.doubtnut.com/l/_FZAjCDJKTfMF
https://dl.doubtnut.com/l/_ufQMSoaMEQ7M
https://dl.doubtnut.com/l/_hbISQHLOkPju

126. Define the terms angle of dip. Derive the relation between

angle of dip and the resultant magnetic field of earth at a place.

o Watch Video Solution

127. Horizontal and vertical components of earth's magnetic field
at a place are 0.22 tesla and 0.38 tesla respectively. Find the

resultatnt intensity of earth's magnetic field.

o Watch Video Solution

128. The ratio of vertical component to the horizontal
component of earth's magnetic field at a given place is 1. What is

the angle of dip at that place?

o Watch Video Solution



https://dl.doubtnut.com/l/_hbISQHLOkPju
https://dl.doubtnut.com/l/_PCyCNDKq9WCB
https://dl.doubtnut.com/l/_0LZPrAndYoIt
https://dl.doubtnut.com/l/_33k3Y9iOysXA

129. The ratio of vertical component to the horizontal
component of earth's magnetic field at a given place is 1. What is

the angle of dip at that place?

o Watch Video Solution

130. Horizontal component of earth's magnetic field at a place is
/3 times the vertical component. What is the value of angle of

dip at this place?

o Watch Video Solution

131. The ratio of the horizontal component to the resultant

magnetic field of earth at a given place is 1/+/2. What is the


https://dl.doubtnut.com/l/_33k3Y9iOysXA
https://dl.doubtnut.com/l/_dCtaRgrBM0kx
https://dl.doubtnut.com/l/_Iq6aM3T12VFN
https://dl.doubtnut.com/l/_zyIZER5t9QFk

angle of dip at that place?

° Watch Video Solution

132. The horizontal component of earths's magnetic field at a
place is 0.3 x 10~ *T". If the angle of dip is 60°, what is the total

earth's magnetic field?

° Watch Video Solution

133. The horzinontal component of earth's magnetic field is 0.2

gauss and total magnetic field is 0.4 gauss. Find angle of dip.

o Watch Video Solution



https://dl.doubtnut.com/l/_zyIZER5t9QFk
https://dl.doubtnut.com/l/_DGuwfuZ0K4Ub
https://dl.doubtnut.com/l/_Yv632CQpWJu2

134. If a compass needle be placed on the magnetic north pole
of the earth, then how does it be have ? If a dip needle be placed

at the same place, then what will be its behaviour?

° Watch Video Solution

135. An unmagnetised piece of iron is attracted to a bar magnet.

Explain the origin of this attractive force.

° Watch Video Solution

136. If magnetic monopoles existed, how would Gauss's law of

magnetism be modified.

° Watch Video Solution



https://dl.doubtnut.com/l/_hfWr449fTz52
https://dl.doubtnut.com/l/_SZVjoVaR9jxn
https://dl.doubtnut.com/l/_afAFS01FRjmr
https://dl.doubtnut.com/l/_VTes89KWtfe0

137. Can you think of a magnetic field configuration with three

poles?

° Watch Video Solution

138. Must every magnetic field configuration have a north pole

and a south pole? What about the field due to a toroid?

° Watch Video Solution

139. Magnetic lines of force should better be called as field lines.

Explain.

o Watch Video Solution



https://dl.doubtnut.com/l/_VTes89KWtfe0
https://dl.doubtnut.com/l/_maztlACnunLY
https://dl.doubtnut.com/l/_ll4Zs52pKtbr

140. Magnetic field arises due to charges in motion. Can a
system have magneticmoment even though its net charge is

zero?

° Watch Video Solution

141. An electron in the ground state of hydrogen atom is
revolving in anti-clock wise direction in a circular orbit. The atom
is placed in a magnetic filed such that the normal to the electron
orbit makes an angle of 30° with the magnetic field. Find the

torque experienced by the orbiting electron.

° Watch Video Solution



https://dl.doubtnut.com/l/_4OS2B0l4bUSk
https://dl.doubtnut.com/l/_hcoTF9l4yvFb

142. Two particles , each of mass m and charge q, are attached to
the two ends of a light rigid rod of length 2 R . The rod is
rotated at constant angular speed about a perpendicular axis
passing through its centre. The ratio of the magnitudes of the
magnetic moment of the system and its angular momentum

about the centre of the rod

° Watch Video Solution

143. A magnetic dipole is free to rotate in a uniform magnetic
field. For what orientation of the magnet with respect to the

field torque is maximum?

° Watch Video Solution



https://dl.doubtnut.com/l/_7z5waMwo1O6G
https://dl.doubtnut.com/l/_7dLvxKDEY5xJ

144. What should be orientation of a magnetic dipole in a

uniform magnetic field so that its potential energy is maximum?

° Watch Video Solution

145. A magnetic dipole is free to rotate in a uniform magnetic
field. For what orientation of the magnet with respect to the

field rate of change of torque with deflection is maximum?

° Watch Video Solution

146. A magnetic needle is placed on a cork floating on a still lake
in the northern hemisphere. Does this needle together with the

cork move towards the north of the lake?

° Watch Video Solution



https://dl.doubtnut.com/l/_frOnQnvAMbMn
https://dl.doubtnut.com/l/_rfzkicu9mm2P
https://dl.doubtnut.com/l/_1vIBdgQITz4H

147. A magnetic needle is placed on a cork floating on a still lake
in the northern hemisphere. Does this needle together with the

cork move towards the north of the lake?

° Watch Video Solution

148. A dip needle with a circular scale is mounted on a horizontal
axis. How can the direction of the magnetic meridian be found

with the help of this needle?

° Watch Video Solution

149. A long rod made of soft iron is fixed in a vertical position. If
a strong magnet A is brought into contact with its upper end, as

shown in Fig., then the rod becomes so strongly magnetised


https://dl.doubtnut.com/l/_1vIBdgQITz4H
https://dl.doubtnut.com/l/_A7syN1IFCSdR
https://dl.doubtnut.com/l/_D75PY0ZB3BO8
https://dl.doubtnut.com/l/_C8pUNt0x4nK4

that its lower end can support several small objects. If the same
magnet is brought in contact with the side of the rod, quite
close to the lower end (Fig,), then there is no such strong
magnetisation, and the same objects cannot be supported at
the lower end of the rod. Explain why magnet A acts differently

in the two cases.

° Watch Video Solution



https://dl.doubtnut.com/l/_C8pUNt0x4nK4
https://dl.doubtnut.com/l/_xidxyiwnIi9K

150. Several steel needles are suspended freely from hooks on a
small brass disk, as shown in Fig.. If the pole of a strong magnet
is slowly raised from below, the needles begin to separate, and
then, when the magnet is quite close, they return to a vertical
position. When the magnet is moved away, the needles again

separate, forming a conical pencil. Discuss this behaviour of the


https://dl.doubtnut.com/l/_xidxyiwnIi9K

needles.

° Watch Video Solution



https://dl.doubtnut.com/l/_xidxyiwnIi9K

151. A small magnet A makes 10 vibrations in 90 seconds in
earth's field. When another magnet B of short length is placed
0.1 m due south of the direction of earth's field, the magnet A
makes 10 vibrations in 45 seconds . Calculate the magnetic

moment of magnet B. Given By = 0.3G

° Watch Video Solution

EXERCISE

1. State four properties of bar magnet.

o Watch Video Solution

2. Explain the magnetism on the basis of atomic theory.

| o |


https://dl.doubtnut.com/l/_ecLWc4Mp0eSG
https://dl.doubtnut.com/l/_AGAXidaLG6KU
https://dl.doubtnut.com/l/_dObq61AU6Mcz

| & Watch Video Solution

3. Define magnetic pole.

° Watch Video Solution

4. What is a magnetic dipole? Define magnetic dipole moment.

Give its Sl unit?

o Watch Video Solution

5. A current loop behaves as a mgnetic dipole. Obtain expression

for magnetic dipole moment of a current loop.

o Watch Video Solution



https://dl.doubtnut.com/l/_dObq61AU6Mcz
https://dl.doubtnut.com/l/_ds5LSbTaKvPl
https://dl.doubtnut.com/l/_DaM4qaJlKI7u
https://dl.doubtnut.com/l/_mrKIkE6Gy7NT
https://dl.doubtnut.com/l/_uBIO2C2MKJcA

6. In a hydrogen atom, an electron of charge e revolves in an
orbit of radius r with a speed v. Prove that the magnetic mometn

associated with the electron is given bye evr/2.

° Watch Video Solution

7. Explain how an atom behaves as a magnetic dipole. derive an
expression for the magnetic dipole of the atom. Also define Bohr

magneton.

o Watch Video Solution

8. Deduce the expression for the magnetic dipole moment of an

electron orbitting around the central nucleus.

° Watch Video Solution



https://dl.doubtnut.com/l/_uBIO2C2MKJcA
https://dl.doubtnut.com/l/_L4ihqFn5V3rU
https://dl.doubtnut.com/l/_1sSEQvYuy48Q
https://dl.doubtnut.com/l/_ZE2zUPB8nZhJ

9. Derive an expression for the magnetic dipole moment of an

atom.

o Watch Video Solution

10. Deduce the expression for the magnetic dipole moment of an

electron orbitting around the central nucleus.

° Watch Video Solution

11. What is the relationship between the current and the
magnetic moment of a current carrying circular loop? Use the
expression to derive the relation between the magnetic moment
of an electron moving in a circle and its related angular

momentum?

.Y


https://dl.doubtnut.com/l/_ZE2zUPB8nZhJ
https://dl.doubtnut.com/l/_iLTDJErioZPG
https://dl.doubtnut.com/l/_dEGYBFnQua7v

| ¥ vvatcn video sSolution ]

12. Derive an expression for the magnetic dipole moment of an

atom.

o Watch Video Solution

13. Explain how an atom behaves as a magnetic dipole. derive an
expression for the magnetic dipole of the atom. Also define Bohr

magneton.

o Watch Video Solution

14. What do you understand by magnetic field ? Define its

strength and Sl unit. Also, give its dimensional formula.

° Watch Video Solution



https://dl.doubtnut.com/l/_dEGYBFnQua7v
https://dl.doubtnut.com/l/_Ursc1qHvnAzJ
https://dl.doubtnut.com/l/_zvfgbl3u6IhG
https://dl.doubtnut.com/l/_VeKYb087YCLp

15. Define magnetic field intensity at a point and derive an
expression for it at a point on the axial line of magnetic dipole.

Also deduce the expression for small dipole.

° Watch Video Solution

16. Obtain an expression for electric field intensity at any point
on equitorial line of electric dipole. What is the direction of

electric field?

° Watch Video Solution

17. What is magnetic dipole? Derive an expression for magnetic

field intensity at a point on the equitorial line of a bar magnet.

| o |


https://dl.doubtnut.com/l/_VeKYb087YCLp
https://dl.doubtnut.com/l/_JFLkto3S8Bfc
https://dl.doubtnut.com/l/_hOozttDkvjJd
https://dl.doubtnut.com/l/_bUgF6GYF5A0r

| & Watch Video Solution

18. Derive an expression for the magnetic field due to magnetic
dipole in broad-side on position at a distance r from its centre.

The length of the dipole is 2 | and its magnetic moment is M.

° Watch Video Solution

19. Derive an expression for the torque expereinced by a

amgnetic dipole suspened in a uniform magneic field.

° Watch Video Solution

20. Derive an expression for torque acting on a bar magnet

placed in a uniform magnetic field.

| ° Wiak~h \fida~n Caliikian



https://dl.doubtnut.com/l/_bUgF6GYF5A0r
https://dl.doubtnut.com/l/_ZFj1tBGqT9bD
https://dl.doubtnut.com/l/_79OA0JExT4NK
https://dl.doubtnut.com/l/_BoLCPcgNEvkh

| § VYVUiLIL VIMGY JVIVGIVIE J

21.Find an expression for the torque experienced by a magnetic
dipole placed in a uniform magnetic field. Also give the Sl unit of

magnetic dipole moment.

° Watch Video Solution

22. Derive an expression for the torqe experienced by magnetic
dipole in a uniform magnetic field and hence define magnetic

dipole moment.

° Watch Video Solution

23. Derive an expression for torque acting on a bar magnet

placed in a uniform magnetic field.



https://dl.doubtnut.com/l/_BoLCPcgNEvkh
https://dl.doubtnut.com/l/_RcbKyaijVa6A
https://dl.doubtnut.com/l/_LuoQhdedKUDL
https://dl.doubtnut.com/l/_zxRk3jxoZo9z

o Watch Video Solution

24. Derive an expression for potential energy of a bar magnet,
when placed uniform magnetic field. When it is maximum and

minimum?

o Watch Video Solution

25. Magentic field lines are.....

° Watch Video Solution

26. What do you mean by magnetic lines of force? Why two such

lines do not cross each other?

o Watch Video Solution



https://dl.doubtnut.com/l/_zxRk3jxoZo9z
https://dl.doubtnut.com/l/_Qh4f4YcRw30t
https://dl.doubtnut.com/l/_gtk7VV1qLP28
https://dl.doubtnut.com/l/_Y2ch2nkZQefc

27. What is the cause of earth's magnetism?

o Watch Video Solution

28. What is the cause of earth's magnetism?

o Watch Video Solution

29. Define magnetic elements of Earth.

o Watch Video Solution

30. Define parameters of earth's magnetic field.

o Watch Video Solution



https://dl.doubtnut.com/l/_Y2ch2nkZQefc
https://dl.doubtnut.com/l/_Tzrb3wIL0qHv
https://dl.doubtnut.com/l/_HB5Ejdf2m1Tv
https://dl.doubtnut.com/l/_d1UMaVo0ejUp
https://dl.doubtnut.com/l/_YK12kYnd3LZM

31. What are the elements of the earth's magnetic field? Define

them.

o Watch Video Solution

32. Explain three magnetic elements of earth's magnetic field at

a given place.

° Watch Video Solution

33. Define the terms magnetic dip and magnetic declination with

the help of relevant diagram.

o Watch Video Solution



https://dl.doubtnut.com/l/_YK12kYnd3LZM
https://dl.doubtnut.com/l/_A70jw4jVLxFu
https://dl.doubtnut.com/l/_JvzBvhkdLOAi
https://dl.doubtnut.com/l/_TA3RcY3bW77E
https://dl.doubtnut.com/l/_nMpvQdpUdo93

34. Explain three magnetic elements of earth's magnetic field at

a given place.

° Watch Video Solution

35. Explain the terms Declination

o Watch Video Solution

36. Explain the terms magnetic Dip

o Watch Video Solution

37. Explain the terms the magnetic field due to earth at a point.

o Watch Video Solution



https://dl.doubtnut.com/l/_nMpvQdpUdo93
https://dl.doubtnut.com/l/_jyv3SBw2Cbct
https://dl.doubtnut.com/l/_gMYkERPYH7t7
https://dl.doubtnut.com/l/_KJhvhzrXVZmV

38. Explain three magnetic elements of earth's magnetic field at

a given place.

° Watch Video Solution

39. What are the elements of the earth's magnetic field? Define

them.

° Watch Video Solution

40. What are the elements of the earth's magnetic field? Define

them.

o Watch Video Solution



https://dl.doubtnut.com/l/_7Rt4UhT6D5pb
https://dl.doubtnut.com/l/_bZnLGRvWvfe1
https://dl.doubtnut.com/l/_EHOtlN67rMiS

41. Explain how an atom behaves as a magnetic dipole. derive an
expression for the magnetic dipole of the atom. Also define Bohr

magneton.

° Watch Video Solution

42. Define magnetic field intensity at a point and derive an
expression for it at a point on the axial line of magnetic dipole.

Also deduce the expression for small dipole.

° Watch Video Solution

43. What is magnetic dipole? Obtain the an expression for
strength of magnetic field at a distance r from its centre on the

axial line of the dipole.

Ny


https://dl.doubtnut.com/l/_eb6zW9zPZHWP
https://dl.doubtnut.com/l/_wBUJrtllPF5F
https://dl.doubtnut.com/l/_29VmPgml0yR8

[ @ Vyatch Video Solution ]

44. What is magnetic dipole? Derive an expression for magnetic

field intensity at a point on the equitorial line of a bar magnet.

° Watch Video Solution

45. What is a magnetic dipole? Obtain for the strength of
magnetic field at a point at distance r from its centre on axial
line.

Find the strength of the field in special case, when the length of

the magnet is very small as compared to the distancer.

° Watch Video Solution



https://dl.doubtnut.com/l/_29VmPgml0yR8
https://dl.doubtnut.com/l/_AMabysww3FVo
https://dl.doubtnut.com/l/_TuB8g2DCilYl

46. What is a magnetic dipole? Obtain for the strength of
magnetic field at a point at distance r from its center on
eqitorial line.

Find the strength of the field in special case, when the length of

the magnet is very small as compared to the distancer.

° Watch Video Solution

47. How will you represent diagrammatically uniform and non-

uniform magnetic field?

° Watch Video Solution

48. Derive an expression for torque acting on a bar magnet

placed in a uniform magnetic field.

Ny


https://dl.doubtnut.com/l/_3Qg2PcBuCAEH
https://dl.doubtnut.com/l/_jkjHXJIgaBnc
https://dl.doubtnut.com/l/_MnH478qwTsPb

[ @ Vyatch Video Solution ]

49.Find the amount of work done in rotating a magnet through
an angle 0 against the torque acting due to uniform magnetic

field. What happens to the work done?

o Watch Video Solution

50. Derive an expression for torque acting on a bar magnet

placed in a uniform magnetic field.

° Watch Video Solution

51. Compare the magnetic fields due to a solenoid and a bar

magnet.

° Watch Video Solution



https://dl.doubtnut.com/l/_MnH478qwTsPb
https://dl.doubtnut.com/l/_MI9YNy7DKC12
https://dl.doubtnut.com/l/_nbtXKQP6j5lD
https://dl.doubtnut.com/l/_aVWdHM3dU7ch

52. Explain three magnetic elements of earth's magnetic field at

a given place.

o Watch Video Solution

53.What is probable cause of earth's magnetism?

o Watch Video Solution

54. Define magnetic elements of Earth.

° Watch Video Solution

55.What is a neutral point in a magnetic field of a bar magnet.


https://dl.doubtnut.com/l/_aVWdHM3dU7ch
https://dl.doubtnut.com/l/_jcXL5o6sSWnZ
https://dl.doubtnut.com/l/_NnLMVJFlnjvx
https://dl.doubtnut.com/l/_atS9p5ZhOyKS
https://dl.doubtnut.com/l/_lvqYcccR2b4Q

° Watch Video Solution

56. What is a neutral point in a magnetic field of a bar magnet.

° Watch Video Solution

57. A bar magnet has a magnetic moment of 10Am?. If its

magnetic length is 5 cm, calculate its pole strength.

° Watch Video Solution

58. Two equal magnetic poles placed 25 cm apart in air exert a
fore 0 4 x 103N on each other. What should be the distance
between them, so that force exerted by them on each other

becomes 0.1 N?

| o |


https://dl.doubtnut.com/l/_lvqYcccR2b4Q
https://dl.doubtnut.com/l/_8rNclw8JRfSa
https://dl.doubtnut.com/l/_VfYXO4WWlm5p
https://dl.doubtnut.com/l/_Zk1qQsEzwD53

| & Watch Video Solution

59. Two magnetic poles, one of which is four times stronger than
the other exert a force of 5 gf on each other, whe placed at

distance of 10 cm in air. Find the strength of each pole.

° Watch Video Solution

60. Two like magnetic poles of strenth 25 A m and 64 A m are
situated 1.0 m apart in air. At what point on the line, joining the

two poles, the magnetic field will be zero?

° Watch Video Solution

61. Two identical magnetic with a length 10 cm and weight 50 g

of each are arranged freely with their like poles facing in a


https://dl.doubtnut.com/l/_Zk1qQsEzwD53
https://dl.doubtnut.com/l/_zzXbANLXxAd1
https://dl.doubtnut.com/l/_IF5TW1aJTaia
https://dl.doubtnut.com/l/_fhKismSCMCiD

inverted vertical glass tube. The upper magnet hangs in the air
above the lower one so that the distance between the nearest
pole of the magnet is 3mm. Pole strength of the poles of each

magnet will be

° Watch Video Solution

62. A magnetised steel wire 31.4cm long has a pole strength of
0.2Am. It is bent in the form of a semicircle. Calcualte its

magnetic moment.

° Watch Video Solution

63. Two thin bar magnets of pole strengths 4Am and 7Am
respectively and length 0.21m and 0.12m respectively are placed

at right angles to each other with the N-pole of first angles to


https://dl.doubtnut.com/l/_fhKismSCMCiD
https://dl.doubtnut.com/l/_QgpCVnUMgG37
https://dl.doubtnut.com/l/_yUOpACBX0F1q

each other with the N-pole of first touching the S-pole of the

second. Find the magnetic moment of the system.

° Watch Video Solution

64. A planar loop of irregular shape encloses an area of
7.5 X 10_4m2, and carries a current of 12A. The sense of flow of
current appears to be clockwise to an observer. What is the
magnitude and direction of the magnetic moment vector

associated with the current loop?

° Watch Video Solution

65. A circular coil of 300 turns and diameter 14 cm carries a
current of 15 A. what is the magnitude of magnetic moment

associated with the coil?

| o |


https://dl.doubtnut.com/l/_yUOpACBX0F1q
https://dl.doubtnut.com/l/_vtvs7Jdo1S6H
https://dl.doubtnut.com/l/_klOmsEBI3MiM

| & Watch Video Solution

66. A circular coil of 200 turns and radius 0.2 m carries a current
of 14 A. What is the magntitude of magnetic moment associated

with the coil?

° Watch Video Solution

67. An electron in an atom revolves around the nucleus in an
orbit of radius 0.53A. Calculate the equivalent magnetic
moment, if the frequency of revolution of electron is

6.8 x 10° M Hz.

° Watch Video Solution



https://dl.doubtnut.com/l/_klOmsEBI3MiM
https://dl.doubtnut.com/l/_9vH4kaczpofw
https://dl.doubtnut.com/l/_txPSbkrjUXJL

68.1n a hydrogen atom, the electron moves in an orbit of radius
[¢]
0.5A making 10' rps. Calculate the magnetic moment

associated with the orbtial motion of electron.

° Watch Video Solution

69. In hydrogen atom, an electron is making 6.6 x 10'°r. p. s
around the nucleus in an orbit of raidius 0.523 A. Caluculate the

equivalent magnetic dipole moment.

° Watch Video Solution

70.The electron in the hydrogen atom is moving with a speed of
2.3 x 10%ns ™! in anorbit of raidisu 0.53A. Calculate the

magnetic moment of the revolving electron.

Ny


https://dl.doubtnut.com/l/_eeQONvRpanCA
https://dl.doubtnut.com/l/_3KFCHfRAAI8g
https://dl.doubtnut.com/l/_va6NUsmTviMk

[ @ Vyatch Video Solution ]

71. A muon is a particle that has the same charge as that of an
electron but is 200 times revolves round a proton instead of an
electron then what will be the orbital magnetic moment of the

muon in the ground state of such an atom ?

° Watch Video Solution

72. What is the magnitude of axial field due to a bar magnet of
length 5 cm at a distance of 50 cm from its mid-point if its

magnetic moment is 0.40Am??

° Watch Video Solution



https://dl.doubtnut.com/l/_va6NUsmTviMk
https://dl.doubtnut.com/l/_PnfL0x8DzcHn
https://dl.doubtnut.com/l/_whczte3r08Mx

73. A bar magnet is 01 m long and its pole strength is 12 Am.
Find the magnetic induction at a point on its axis at a distance

of 0.2 m from its centre.

° Watch Video Solution

74. Two short magnets of magnetic moment24Am? and 5Am?
are placed along two lines drawn at right angle to each other on
the sheet of paper as shown in the figure. What is the magnetic

field at the point of intersection of their axis?

° Watch Video Solution

75. A magnetised needle of magnetic moment 4.8 x 10~ 2JT !

is placed at 30° with the direction of uniform magnetic field of


https://dl.doubtnut.com/l/_CSvXenjVOliQ
https://dl.doubtnut.com/l/_fOiYnqx8uire
https://dl.doubtnut.com/l/_1198OAOz19E1

magnitude 3 x 10 2T. Calculate the torque acting on the

needle.

° Watch Video Solution

76. A short bar magnet placed with its axis at 30° with a uniform
external magnetic field of 035 T experiences a torque of
magnitude equal to 4.5 x 10~ 2Nm. The magnitude of magnetic

moment of the given magnet.

° Watch Video Solution

77. A short bar magnet experiences a torque of 0.012 Nm, with
its axis placed at 60° with a uniform magnetic field of 0.4 T. What

orientation of the magnet corresponds to its stable equilibrium


https://dl.doubtnut.com/l/_1198OAOz19E1
https://dl.doubtnut.com/l/_zoINmNyn92G8
https://dl.doubtnut.com/l/_MupsBdDl9ghE

in the magnetic field? Calculate the Potential energy in this

position.

° Watch Video Solution

78. Calculate the work done in rotating a bar magnet of
magnetic moment 3JT ~! through an angle of 60° from its

position along a magnetic field of strength 0.34 x 10747

° Watch Video Solution

79. A bar magnet having a magnetic moment of 1.0 x 10*J7T ~!
is free to rotate in a horizontal plane. A horizontal magnetic field
B =4x10"° T exists in the space. Find the work done in
rotating the magnet slowly from a direction parallel to the field

to a direction 60° from the field.

| o |


https://dl.doubtnut.com/l/_MupsBdDl9ghE
https://dl.doubtnut.com/l/_MA9nvCb1j5tT
https://dl.doubtnut.com/l/_hHdApCYk5A4z

| & Watch Video Solution

80. A circular coil of 100 turns has an effective radius of 0.05 m
and carries a current of 0.1 A. How much work is required to turn
it in an external magnetic field of 1.5Wbm ~%through 180°
about an axis perpendicular to the magnetic field. The plane of

the coil is initially perpendicular to the magnetic field.

o Watch Video Solution

81. A ship is sailing due east according to Mariner's compass. If
the declination of that plae is 18° C' east of north, what is the

true directio of the ship?

o Watch Video Solution



https://dl.doubtnut.com/l/_hHdApCYk5A4z
https://dl.doubtnut.com/l/_wnMX7dzBDTUB
https://dl.doubtnut.com/l/_O1gbqjivAEQ1

82. The horizontal and vertical components of earth's magnetic
field at a place are 0.22 G and 0.38G respectively. Calculate the

angle of dip.

° Watch Video Solution

83. Horizontal component of earth's magnetic field at a place is
/3 times the vertical component. What is the value of angle of

dip at this place?

° Watch Video Solution

84. At 52° from the magnetic meridian, a magnetic needle in a
vertical plane makes an angle of 45° with the horizontal plane.

Find the actual angle fo dip at that place.

Ny


https://dl.doubtnut.com/l/_lgEw8TYevMsf
https://dl.doubtnut.com/l/_pVYIbuqhgpkF
https://dl.doubtnut.com/l/_Kb5rziKjObOA

[ @ Vyatch Video Solution ]

85. A dip circle is adjusted so that its needle moves freely in the
magnetic meridian. In this position, the angle of dip ia 45°. Now
the dip circle is rotated so that the plane in which the needle
moves makes an angle of 30° with the magnetic meridian. In

this position the needle will dip by an angle

° Watch Video Solution

86. A small bar magnet has a magnetic moment5Am?. The
neutral point is obtained on axial line when it is placed in
magnetic meridian with its N pole pointing S of earth and
neutral point is obtained on equatorial line, when it is placed

with its N pole pointing towards north of earth. If horizontal


https://dl.doubtnut.com/l/_Kb5rziKjObOA
https://dl.doubtnut.com/l/_P64Veg9L7UZ1
https://dl.doubtnut.com/l/_IqtDtW4t6dKM

component of earth's field is 0.38G, find the position of neutral

points in the two cases.

° Watch Video Solution

87. A short bar magnet is placed in a horizontal plane with its
axis in the magnetic merdian . Null points are found on its
equitorial line (i.e., its normal bisector) at 12.5 cm and the earth's
magnetic field at the place is 0.38 G the angle of dip is zero.

(i) What is the total magnetic field at points on the axis of the
magnet located by the same distance (12.5 cm) as the null-points
from the centre?

(ii) Locate the null points when the magnet is turned around by
180° .

Assume that the length of the magnet is negligible as compared

to the distance of the null-point from the centre of the magnet.

| ° Wiak~ \tAaA CaAaliikian



https://dl.doubtnut.com/l/_IqtDtW4t6dKM
https://dl.doubtnut.com/l/_lpwzWFzPTH6W
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88. The earth's magnetic field may be considered to be due to a
short magnet placed at the centre of the earth and oriented
along the magnetic south-north direction. the ratio of the
magnitude of the magnetic field on the earth's surface of

magnetic equator to that at the magnetic poles

° Watch Video Solution

89. A short magnet of magnetic moment 2.0 Weber-metre is
lying in a horizontal plane with its north pole pointing 60° east
of north. Find the net magnetic field at a point north of the
magnet 0.2 m away from it. Horizontal component of earth's

magnetic field = 0.3 x 10 *T.

° Watch Video Solution



https://dl.doubtnut.com/l/_lpwzWFzPTH6W
https://dl.doubtnut.com/l/_BZqIyAxIDDnY
https://dl.doubtnut.com/l/_61Uk2KPIJqO5

90. A bar magnet with poles 25 cm apart and of strength 14.4
amp - m rests with centre on a frictionless pivot. It is held in
equilibrium aat an angle of 60°with respect to a uniform
magnetic field of induction 0.25Wb/m2, by applying a force F at

right angles to its axis at a point 10 cm from pivot. Calculate F.

° Watch Video Solution

91. A small coil of radius 0.002 m is placed on the axis of a
magnet of magnetic moment 10°JT ! and length 01 m at a
distance of 015 m from the centre of the magnet. The plane of
the coil is perpendicular to the axis of the magnet. Find the

force on the when a current of 2.0 A is passed through it.

° Watch Video Solution



https://dl.doubtnut.com/l/_61Uk2KPIJqO5
https://dl.doubtnut.com/l/_cOeZxufxwzMI
https://dl.doubtnut.com/l/_HXusocTP8PD8
https://dl.doubtnut.com/l/_dYq8XduVUYzz

92. A magnetic needle free to rotate about the vertical direction
(compass ) point 3.5 west of the geographic north . Another
magnetic needle free to rotate in a vertical plane parallel to the
magnetic meridian has its north tip pointing down at 18°with
the horizontal . The magnitude of the horizontal component of
the earth ' magnetic field at the place is known to be 040 G .
what is the direction and magnitude of the earth's magnetic

field at the place ?

° Watch Video Solution

93. A bar magnet of length 8 cm and having a pole strengh of 1.0
A m is placed vertically on a horizontal table with its south pole
on the table. A neutral point is found on the table at a distance
of 6.0 cm north of the magnet. Calculate the earth's horizontal

magnetic field.



https://dl.doubtnut.com/l/_dYq8XduVUYzz
https://dl.doubtnut.com/l/_CACu2lz0HEpK

| ° Watch Video Solution



https://dl.doubtnut.com/l/_CACu2lz0HEpK

