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MAGNETISM

1. Two magnetic poles of strengths 40Am and

10 Am are separated by a distance of 20 cm in


https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_dUWk9pCIzrA9

air. Find the force between them. If the

distance is reduced to 10 cm, find the force.

° Watch Video Solution

2. Two magnetic poles, one of which is three
times as strong as the other, exert on each
other, a force equal to 3 x 10 °N when
separated by a distance of 10 cm. Find the

strength of each pole.

° Watch Video Solution



https://dl.doubtnut.com/l/_dUWk9pCIzrA9
https://dl.doubtnut.com/l/_v31tMXZaAe3m
https://dl.doubtnut.com/l/_KT8UTfT4Vnir

3. A N-pole of a very long magnetic needle is
placed at a distance of 20 cm from a point 'P..
If the pole strength of the magnetic needle is
40 Am what is the magnetic induction at the

point 'P'?

o Watch Video Solution

4. A bar magnet of length 10 cm and pole
strength 2 A m makes an angle 60° with a
uniform magnetic field of induction 50 T. The

couple acting on it is


https://dl.doubtnut.com/l/_KT8UTfT4Vnir
https://dl.doubtnut.com/l/_F6XbbsbHLpt2

° Watch Video Solution

5. When a bar magnet is placed at 90° to
uniform magnetic field , it is acted upon by a
couple which is maximum . For the couple to
be half of the maximum value , it is to be

inclined to the magnetic field at an angle is

° Watch Video Solution



https://dl.doubtnut.com/l/_F6XbbsbHLpt2
https://dl.doubtnut.com/l/_Q5GRnmCOBQFz

6. If the moment of a magnet is 0.44 — m?

and force acting on each pole in a uniform
magnetic field of induction
3.2 x 10°°Wb/m? is 5.12 x 10 °N, then
find the distance between the poles of the

magnet.

o Watch Video Solution

7. A small magnet of moment 4.8 x 102 J/T s

suspended freely in the plane of a uniform


https://dl.doubtnut.com/l/_uawT8Moz1gV0
https://dl.doubtnut.com/l/_JyK1qHT0vltZ

magnetic field of magnitude 3 x 10~ T. If the
magnet is slightly displaced from its stable
equilibrium and released then the angular
frequency of its oscillations in rad/sec.
(Moment of inertia of the magnet about the

axis of rotation is 2.25 x 10~ °kgm?)

O Watch Video Solution

8. A magnetic dipole is under the influence of
two magnetic fields. The angle between the

field direction is 60° and one of the fields has


https://dl.doubtnut.com/l/_JyK1qHT0vltZ
https://dl.doubtnut.com/l/_sxnebUN9qblI

magnitude of 1.2 x 10~ %T. If the dipole
comes to stable equilibrium at an angle of 30°

with this Held, then the magnitude of the field

IS

o Watch Video Solution

9. A magnet vibrates in a magnetic field of
strength 10~ * T. If the moment of the magnet
is 1074 — m? and the moment of inertia
about the axis of rotation is 10 °kgm?, then

find the time period of oscillation in seconds?

| e |


https://dl.doubtnut.com/l/_sxnebUN9qblI
https://dl.doubtnut.com/l/_mGKxLEMFh0md

& Watch Video Solution I

10. A magnetic needle is pivoted through its
centre of mass and is free to rotate in a plane
containing uniform magnetic field
200 x 10 *T. When it is displaced slightly
from the equilibrium it makes 20 oscillations
per second. If the moment of inertia of the
needle about the axis of oscillation is
0.75 x 10~ °kgm?, find the magnetic moment

of the needle.

° Watch Video Solution



https://dl.doubtnut.com/l/_mGKxLEMFh0md
https://dl.doubtnut.com/l/_8ySuPbbJgF1U

1. Two bar magnets placed together in a
vibration magnetometer take 3 seconds for 1
vibration. If one magnet is reversed, the
combination takes 4 seconds for 1 vibration.

Find the ratio of their magnetic moments.

o Watch Video Solution

12. A bar magnet makes 40 oscillations per
minute in a vibration magnetometer. An

identical magnet is demagnetised completely


https://dl.doubtnut.com/l/_8ySuPbbJgF1U
https://dl.doubtnut.com/l/_wWj8KaGyW4hx
https://dl.doubtnut.com/l/_KwfIvpTzhUEG

and is placed over the magnet in the
magnetometer. Calculate the time taken for 40
oscillations by this combination. Ignore

induced magnetism.

° Watch Video Solution

13. The time period of a thin bar magnet is T. It
is cut into 'n' equal parts by cutting it normal
to its length. What will be the time period of

each of them in the same field?

° Watch Video Solution



https://dl.doubtnut.com/l/_KwfIvpTzhUEG
https://dl.doubtnut.com/l/_W6GP7UezsgFc

14. A vibration magnetometer consist of two
identical bar magnets placed one over the
other such that they are mutually
perpendicular and bisect each other. The time
period of oscillations of combination in a
horizontal magnetic field is 4s. If one of the
magnets is removed, then the period of

oscillations of the other in the same field is

o Watch Video Solution



https://dl.doubtnut.com/l/_W6GP7UezsgFc
https://dl.doubtnut.com/l/_gvl11J9mxdxW

15. The magnetic moment of a bar magnet of
length 20cm is 3.6 x 10 A — m?  The
magnetic length is 90% of its geometric
length. Then find the pole strength of the

magnet.

o Watch Video Solution

16. In a hydrogen atom, the electron revolves
round the nucleus 6.8 x 10'° times per

second in an orbit of radius 0.53A. What is


https://dl.doubtnut.com/l/_Tw0HBPM0WoGR
https://dl.doubtnut.com/l/_z8N8DfJlvcLp

equivalent magnetic moment ? (Given that

e = 1.6 x 1071°0).

° Watch Video Solution

17. Two identical magnets are placed
perpendicular to each other with their unlike
poles in contact. If each magnet has a
magnetic moment 'M', what is the magnetic

moment of the combination?

° Watch Video Solution



https://dl.doubtnut.com/l/_z8N8DfJlvcLp
https://dl.doubtnut.com/l/_SPB9O0q4gGC0
https://dl.doubtnut.com/l/_lKJM7WZmfL56

18. A bar magnet of magnetic moment M is
suspended by a wire in a magnetic field. The
tip of the wire is rotated through 180° , then
the magnet rotated through 45° . Under
similar conditions the magnet of magnetic
moment M, is rotated through 30° . Then

find the ratio of M;&M,.

o Watch Video Solution

19. A bar magnet of magnetic moment M is

bent into a semicircle. What is its new magnet


https://dl.doubtnut.com/l/_lKJM7WZmfL56
https://dl.doubtnut.com/l/_e3yRGsxaoqVP

moment ?

o Watch Video Solution

20. A magnet is suspended at an angle 60° in
an external magnetic field of 5 x 10~ *T. What
is the work done by the magnetic field in
bringing it in its direction ? [ The magnetic

moment = 204 — m?]


https://dl.doubtnut.com/l/_e3yRGsxaoqVP
https://dl.doubtnut.com/l/_j1umeag998Vv

° Watch Video Solution

21. The magnetic moment of a bar magnet is
45 Am? and its length is 10 cm. Calculate the
magnetic field induction at a point 10 cm away
from the centre of the magnet on the axial

line.

° Watch Video Solution



https://dl.doubtnut.com/l/_j1umeag998Vv
https://dl.doubtnut.com/l/_WHsPIIGvpELN

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

(1) its axial line and (ii) it equatorial line.

o Watch Video Solution

23. A short bar magnet of magnetic movement
5.25 x 10" 2JT 1 is placed with its axis
perpendicular to the earth’s field direction. At

what distance from the centre of the magnet,


https://dl.doubtnut.com/l/_6Y14JiQlyFHR
https://dl.doubtnut.com/l/_afUuFIBQUdGo

the resultant field is inclined at 45° with
earth’s field on (a) its normal bisector and (b)
its axis. Magnitude of the earth’s field at the
place is given to be 0.42 G. Ignore the length
of the magnet in comparison to the distances

involved.

o Watch Video Solution

24. Two like  poles of  strength
49 x 10"°Am and 9 x 10" *Am are

separated by a distance of 10 cm . Find the


https://dl.doubtnut.com/l/_afUuFIBQUdGo
https://dl.doubtnut.com/l/_vbwOtSEy4sPu

distance of the neutral point from the
stronger pole where the magnetic induction

due to the two poles will be zero .

o Watch Video Solution

25. A bar magnet is kept in the earth's
magnetic field with its north pole pointing
earth's north. The distance between the null
point is 20 cm. If earth's horizontal magnetic
field is 4 x 10~ °T, then find the magnetic

moment of the magnet.

| e |


https://dl.doubtnut.com/l/_vbwOtSEy4sPu
https://dl.doubtnut.com/l/_2JGe5l6dRcGE

& watch Video Solution I

26. A bar magnet of magnetic moment
0.4Am?* is placed in the magnetic meridian
with its north pole pointing north. A neutral
point is obtained at a distance of 10 cm from
the centre of the magnet. If the length of the
magnet is also 10 cm, what is the value of
horizontal component of earth's field at the

place?

° Watch Video Solution



https://dl.doubtnut.com/l/_2JGe5l6dRcGE
https://dl.doubtnut.com/l/_lyGou0EVT2ie
https://dl.doubtnut.com/l/_LXSlAZtB8kGK

27. A bar magnet of length 8m and having a
pole strengh of 1.0Am 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.

O Watch Video Solution

28. A very small magnet is placed in the
magnetic meridian with its S-pole pointing

north. The null point is obtained 20 cm away


https://dl.doubtnut.com/l/_LXSlAZtB8kGK
https://dl.doubtnut.com/l/_hW9L2Tb6UvqT

from the centre of the magnet. What is the

magnetic moment of the magnet if earth's

field is 0.3 x 104717

o Watch Video Solution

29. A magnetising field of 15004m !
produces flux of 2.4 x 10° weber in a iron
bar of the cross-sectional area of 0.5¢cm?. The

permeability of the iron bar is

° Watch Video Solution



https://dl.doubtnut.com/l/_hW9L2Tb6UvqT
https://dl.doubtnut.com/l/_PmN7pRTluGrd
https://dl.doubtnut.com/l/_q6umOO2YvTKa

30. An iron bar of length 10 cm and diameter
2cm is placed in a magnetic field of intensity
1000Am ! with its length parallel to the
direction of the field. Determine the magnetic
moment produced in the bar if permeability of

its material is 6.3 x 10 *TmA L.

o Watch Video Solution

31. A compass needle whose magnetic moment
is 60Am* pointing geographical north at a

certain place where the horizontal component


https://dl.doubtnut.com/l/_q6umOO2YvTKa
https://dl.doubtnut.com/l/_kzYQYrIQCQEX

of earth's magnetic field is 40 x 10 *Wbm ~?
experiences a torque of 1.2 x 10 3>Nm. The

declination of the place is

° Watch Video Solution

32. The value of horizontal component of
earth's magnetic field at a place s
0.35 x 10 *T. If the angle of dip is 60°, the
value of vertical component of earth's

magnetic field is nearly

° Watch Video Solution



https://dl.doubtnut.com/l/_kzYQYrIQCQEX
https://dl.doubtnut.com/l/_uUJrAfpyR7l8

33. A magnet is suspended in such a way that
it oscillates in the horizontal plane. It makes
20 oscillation per minute at a place where dip
angle is 30° and 15 oscillation per minute at
a place where dip angle is 60°. The ratio of

earth's magnetic fields at two places is

o Watch Video Solution

34. A magnetic needle suspended in a vertical

plane at 30° from the magnetic meridian


https://dl.doubtnut.com/l/_uUJrAfpyR7l8
https://dl.doubtnut.com/l/_MgQzcNiwdYST
https://dl.doubtnut.com/l/_hArTwA8doXW5

makes an angle of 45° with the horizontal.

Find the true angle of dip.

° Watch Video Solution

35. Considering the earth as a short magnet
with its centre coinciding with the centre of
earth, show that the angle of dipgis related to
magnetic latitude A by the relation

tan¢ = 2tan \.

° Watch Video Solution



https://dl.doubtnut.com/l/_hArTwA8doXW5
https://dl.doubtnut.com/l/_q4bKZ0dJCpTx

Exercise Long Answer Questions

1. State inverse square law and explain how

can it be verified by Gauss method.

o Watch Video Solution

2. Describe the principle of working of
deflection magnetometer. Explain how the
magnetic moments of two short bar magnets
can be compared in tan A position by Null

method.


https://dl.doubtnut.com/l/_Y8ByfqYu32F5
https://dl.doubtnut.com/l/_p8VqpgiVDvXx

° Watch Video Solution

3. Describe the principle of working of
deflection magnetometer. Explain how the
magnetic moments of two short bar magnets
can be compared in tan A position by Equal

distance method

° Watch Video Solution



https://dl.doubtnut.com/l/_p8VqpgiVDvXx
https://dl.doubtnut.com/l/_7LzJlLD36nxH

4. Define Magnetic moment of a bar magnet.
Explain the method of comparing the
magnetic moments of two short bar magnets

in tan B position in Null method.

o Watch Video Solution

5. Define Magnetic moment of a bar magnet.
Explain the method of comparing the
magnetic moments of two short bar magnets

in tan B position in Equal distance method,

| & |


https://dl.doubtnut.com/l/_UsrdyHW77zBQ
https://dl.doubtnut.com/l/_4pK7dEzrfuPt

| ¥ Watch Video Solution |

6. Describe the principle of working of
deflection magnetometer. Explain how the
magnetic moments of two short bar magnets
can be compared in tan A position by Null

method.

o Watch Video Solution

Exercise Short Answer Questions



https://dl.doubtnut.com/l/_4pK7dEzrfuPt
https://dl.doubtnut.com/l/_QN6uvbVyYm96

1. Derive the equation for the couple acting on
a bar magnet in a uniform magnetic field and
hence deduce the definition of "magnetic

moment".

° Watch Video Solution

2. Derive an expression for the magnetic
induction at a point on the axial line of a bar

magnet.

° Watch Video Solution



https://dl.doubtnut.com/l/_ioTSf0CqeHhN
https://dl.doubtnut.com/l/_BPKJ74EwGdG2

3. State Tangent Law in magnetism.

o Watch Video Solution

4. A defiection magnetometer works on

o Watch Video Solution

5. Derive an expression for the period of a

geostationary satellite.

| & I


https://dl.doubtnut.com/l/_BPKJ74EwGdG2
https://dl.doubtnut.com/l/_jfjFYONp7Ku3
https://dl.doubtnut.com/l/_F4cKJophhtOI
https://dl.doubtnut.com/l/_cCVYXLA3lqMW

| ¥ Watch Video Solution |

6. Write three points of differences between
para, dia-and ferro- mangetic materials, giving

one example for each.

o Watch Video Solution

Exercise Very Short Answer Questions

1. The force between two magnetic poles

separated by a distance 'd' in air is F. At what


https://dl.doubtnut.com/l/_cCVYXLA3lqMW
https://dl.doubtnut.com/l/_xhCNRLvIGHRv
https://dl.doubtnut.com/l/_AzWgxz3Pwgwr

distance between them the force becomes

doubled.

° Watch Video Solution

2. Can the force on unit N - pole between two

isolated equal like poles be zero at any point?

o Watch Video Solution

3. Can the force on unit N- pole between two

isolated unlike poles be zero at any point?


https://dl.doubtnut.com/l/_AzWgxz3Pwgwr
https://dl.doubtnut.com/l/_dpOQcOj8EfFD
https://dl.doubtnut.com/l/_ejlgh8LBDXo0

° Watch Video Solution

4. Why don't two magnetic lines of force

intersect each other?

o Watch Video Solution

5. Distinguish between uniform and non-

uniform motions, giving an example of each.

° Watch Video Solution



https://dl.doubtnut.com/l/_ejlgh8LBDXo0
https://dl.doubtnut.com/l/_QssO2ls3kOgF
https://dl.doubtnut.com/l/_079e0bCtJK2H
https://dl.doubtnut.com/l/_8XH9adGifhKp

6. When is the couple acting on a bar magnet
in a uniform magnetic field (i) maximum (ii)

minimum.

° Watch Video Solution

7. Define the magnetic moment of a bar

magnet. What is its direction?

o Watch Video Solution



https://dl.doubtnut.com/l/_8XH9adGifhKp
https://dl.doubtnut.com/l/_GghGoWCq7bjF

8. What are the units of the following physical
quantities?

I) magnetic moment ii) magnetic permeability

o Watch Video Solution

9. A bar magnet of magnetic moment M is

bent into a semicircle. What is its new magnet


https://dl.doubtnut.com/l/_aI6jMdo1ZCxQ
https://dl.doubtnut.com/l/_tVQiRwcaNKna

moment ?

° Watch Video Solution

10. A bar magnetic dipole moment M is cut
into two equal pieces as shown, magnetic

moment of each piece is

° Watch Video Solution



https://dl.doubtnut.com/l/_tVQiRwcaNKna
https://dl.doubtnut.com/l/_dCfnV6XoLuT1

11. The magnetic moment of a bar magnet is
M. If it is cut into two pieces in the ratio 1:2
perpendicular to its length, what is the ratio

of their magnetic moments.

o Watch Video Solution

12. Define magnetic flux density ( magnetic
induction ) . The magnetic induction of a point
is B. What is the magnetic flux through an area

A?

| & I


https://dl.doubtnut.com/l/_HTAFOE25FG8A
https://dl.doubtnut.com/l/_LoHuh77Z7YB5

| ¥ Watch Video Solution |

13. Derive an expression for the magnetic
induction at a point on the axial line of a bar

magnet.

o Watch Video Solution

14. Derive an expression for the magnetic
induction at a point on the axial line of a bar

magnet.

o Watch Video Solution



https://dl.doubtnut.com/l/_LoHuh77Z7YB5
https://dl.doubtnut.com/l/_8s4AZi7IUiEm
https://dl.doubtnut.com/l/_rqR5UTUzX31Z

15. A magnet is placed horizontally on ground
with its north pole towards the geographic
north pole of the earth. The natural point

obtained

o Watch Video Solution

16. When the Npole of a bar magnet points
towards uniform the South and Spole towards

the North, the null period points are at the

| = 1


https://dl.doubtnut.com/l/_rqR5UTUzX31Z
https://dl.doubtnut.com/l/_QQKb4XrtXbz6
https://dl.doubtnut.com/l/_0MztYFEv95Gs

I &9 Watch Video Solution I

17. What is the magnetic induction at the mid-
point of the straight line joining the two poles
of a horse shoe magnet , separated by a
distance '2d' ? (The pole strength of each pole

is'm'.)

o Watch Video Solution

18. Two magnets of magnetic moments

M, and M, are joined at their centres to


https://dl.doubtnut.com/l/_0MztYFEv95Gs
https://dl.doubtnut.com/l/_NjxgJlz0Udzj
https://dl.doubtnut.com/l/_LZ8Fo6rRRgPT

form a cross (perpendicular to each other).
The combination is suspended in a uniform
magnetic field directed vertically upwards. It
stands in equilibrium when either of them.
makes an angle of 45° with the vertical field.

What is the ratio of their magnetic moments?

° Watch Video Solution

19. On what factors does the period of
oscillation of a bar magnet in a uniform

magnetic field depend.

| e |


https://dl.doubtnut.com/l/_LZ8Fo6rRRgPT
https://dl.doubtnut.com/l/_4L74YejL7Tp6

& Wwatch Video Solution I

20. How do you determine the magnetic

nature of a material, given in the form of a

rod?

° Watch Video Solution

21. Classify the following substances into Dia,
Para and Ferro magnetic materials: (i)
Manganese, (ii) Bismuth, (iii) Cobalt, (iv)

Oxygen, (v) Copper and (vi) Aluminium.


https://dl.doubtnut.com/l/_4L74YejL7Tp6
https://dl.doubtnut.com/l/_efaH1ksO6lj6
https://dl.doubtnut.com/l/_8UeYnM6Ij8gt

° Watch Video Solution

22. The relative permeability of silicon is
0.999837 and that of palladium is 1.000692.
What do you infer about the magnetic nature

of silicon and palladium?

o Watch Video Solution

23. What happens to the length of a

ferromagnetic rod when it is magnetised?

| e |


https://dl.doubtnut.com/l/_8UeYnM6Ij8gt
https://dl.doubtnut.com/l/_nUXp4142A3PU
https://dl.doubtnut.com/l/_wuARkupGutW3

& Wwatch Video Solution I

24. What happens to the magnetism of an iron

bar magnet when it is melted?

o Watch Video Solution

25. A red hot steel needle is suspended along
the North South direction and cooled. What

happens

o Watch Video Solution



https://dl.doubtnut.com/l/_wuARkupGutW3
https://dl.doubtnut.com/l/_sqr2qYDRVoMe
https://dl.doubtnut.com/l/_7Nb9AYgBPHC7

Problems Level |

1. The distance between a north pole of
strength 6 x 10 °Am and a south pole of
strength 8 x 102 Am is 10 cm. The poles are

separated in air. Find the force between them.

o Watch Video Solution

2. Two poles separated by 10 cm experiences a

force of 5 mN. Find the force between them


https://dl.doubtnut.com/l/_xxpK9lVKCQZN
https://dl.doubtnut.com/l/_fBpJoP2PlBOO

when the distance is doubled and pole

strengths are doubled.

° Watch Video Solution

3. What is the magnetic induction due to a
magnet of pole strength 20A-m and length 20
cm at a distance of 0.5m from its centre on the

axial line?

o Watch Video Solution



https://dl.doubtnut.com/l/_fBpJoP2PlBOO
https://dl.doubtnut.com/l/_At6aBZEgLUIj

4. Find the force experienced by a pole of
strength 100 Am at a distance of 20 cm from a
short bar magnet of length 5 cm and pole

strength of 200 Am on its axial line.

o Watch Video Solution

5. Find the magnetic induction at a distance of
20 cm on the equatorial line of a short bar

magnet with a magnetic moment 60Am?.

o Watch Video Solution



https://dl.doubtnut.com/l/_tPYrWD0FUSLS
https://dl.doubtnut.com/l/_MLYzzErad4wC

6. What is the magnetic induction due to a
magnet of pole strength 20A-m and length 20
cm at a distance of 0.5m from its centre on the

axial line?

o Watch Video Solution

7. What is the magnetic moment of a semi
circular magnet of radius 'r' and pole strength

m'?

o Watch Video Solution



https://dl.doubtnut.com/l/_MLYzzErad4wC
https://dl.doubtnut.com/l/_f4K8HsUlw09i
https://dl.doubtnut.com/l/_tkoAsLr0gCzO

8. The magnetic moment of a bar magnet of
length 0.2m is 1Am?. If it is cut into two equal
pieces along its axis, what is the magnetic

moment of each piece.

o Watch Video Solution

9. Two magnets have their lengths in the ratio
2:3 and their pole strengths in the ratio 3:4.

Find the ratio of their magnetic moments.

| = 1


https://dl.doubtnut.com/l/_tkoAsLr0gCzO
https://dl.doubtnut.com/l/_8IVKKottnGGo
https://dl.doubtnut.com/l/_OZe4fHIlzheY

I &9 Watch Video Solution I

10. If the maximum couple acting on a magnet
in a field of induction 0.2T is TONm, what is its

magnetic s moment?

o Watch Video Solution

11. The maximum torque on the magnet of
length 2 x 10~ 'm in a uniform magnetic field
having induction 2 x 107'T is 10Nm.

Calculate its pole strength.


https://dl.doubtnut.com/l/_OZe4fHIlzheY
https://dl.doubtnut.com/l/_gZ0H87xH93aV
https://dl.doubtnut.com/l/_XFiQh02vjA9S

° Watch Video Solution

12. At what angle with the magnetic meridian
will a magnetic needle rest if it is subjected to
a magnetic field of induction0.6 x 104
perpendicular to the magnetic meridian? (

By = 0.2 x 10T

° Watch Video Solution



https://dl.doubtnut.com/l/_XFiQh02vjA9S
https://dl.doubtnut.com/l/_zJHPVPTBiG4Q

13. A bar magnet of moment of inertia
1 x 10 2K gm? vibrates in a magnetic field of
induction 0.36 x 10~ * Tesla. The time period
of vibration is 10 s. Find the magnetic moment

of the bar magnet.

o Watch Video Solution

14. Along bar magnet of time period T, used in
vibration magnetometer is cut into four equal

parts cutting it perpendicular to both length


https://dl.doubtnut.com/l/_lSU2lyowS7Vd
https://dl.doubtnut.com/l/_tCieQX9NNHQP

and breadth. Find the time period of one small

part.

o Watch Video Solution

15. Two bar magnets of the same mass, length
and breath having magnetic moment M and
2M are joined together pole to pole and
suspended in na vibration magnetomer. The
time period of oscillation is 3s. If the polarity
of one of the magnets is reversed, the time

period of oscillation will be

| e |


https://dl.doubtnut.com/l/_tCieQX9NNHQP
https://dl.doubtnut.com/l/_FkWX1xITP4Ag

& Watch Video Solution I

16. The permeability of substance s
6.28 x 10* wb/A-m. Find its relative

permeability and susceptibility?

o Watch Video Solution

17. A bar magnet made of steel has a magnetic
moment of 2.54Am® and mass of

6.6 x 10 °kg. If the density of steel is


https://dl.doubtnut.com/l/_FkWX1xITP4Ag
https://dl.doubtnut.com/l/_O742tLVOOrL3
https://dl.doubtnut.com/l/_oSbytv3oRijz

7.9 x 10°kgm 3, find the intensity of

magnetization of the magnet.

° Watch Video Solution

18. A magnetic field strength (H)
3 x 10°Am ! produces a magnetic field of
induction (B) of 1277 in an iron rod. Find the

relative permeability of iron?

o Watch Video Solution



https://dl.doubtnut.com/l/_oSbytv3oRijz
https://dl.doubtnut.com/l/_1j6kF7zYTJU1

19. A ship is sailing due east according to
Mariner's compass. If the declination of that
place is 18° east of north, what is the actual

direction of the ship?

o Watch Video Solution

20. A bar magnet of magnetic moment 10Am?
has a cross sectional area of 2.5 x 10~ *m?. If
the intensity of magnetisation of the magnet

is 10°Am ~1, find the length of the magnet?

| & |


https://dl.doubtnut.com/l/_g6AvZQ6BbWTa
https://dl.doubtnut.com/l/_2R3I4e5nlSYk

| ¥ Watch Video Solution |

21. A rod of cross sectional area 10cm? is
placed with its length parallel to a magnetic
field of intensity 1000 Am ~*. The flux through
the rod is 10*Wb. Find the permeability of the

material of the rod.

o Watch Video Solution

Problems Level li


https://dl.doubtnut.com/l/_2R3I4e5nlSYk
https://dl.doubtnut.com/l/_AiA7rBFdpJ7S

1. The force between two poles is reduced to P
newton, when their original separation is
increased to x times, it is increased to Q
newton, when their separation is made 1/xth
of their original value. Then the relation

between P and Q is

o Watch Video Solution

2. The field intensities of two points on the

axial line of a bar magnet at distances of


https://dl.doubtnut.com/l/_b72Q7MJYQKOT
https://dl.doubtnut.com/l/_Ldd2okTxWm3U

10 x 10 %m and 15 x 10" %2m are in the
ratio 5.8:1. Find the distance between the two

poles of the magnet.

° Watch Video Solution

3. The magnetic induction on the equatorial
line of a short magnet at distance d from the
centre of the magnet is B. At what distance on
the equatorial line of the magnet the

magnetic induction would become 4B?

° Watch Video Solution



https://dl.doubtnut.com/l/_Ldd2okTxWm3U
https://dl.doubtnut.com/l/_oV4aCLbf7Wj7

4. A short bar magnet produces magnetic
fields of equal induction at two points one on
the axial line and the other on the equatorial

line. What is the ratio of their distances.

o Watch Video Solution

5. Calculate the moment of couple required to
keep a bar magnet of magnetic moment

2 x 10°Am? a uniform field of induction 0.36


https://dl.doubtnut.com/l/_oV4aCLbf7Wj7
https://dl.doubtnut.com/l/_RMcE8P02ViuJ
https://dl.doubtnut.com/l/_OVUtBZ8cLbrh

T at an angle of 30° with the direction of the

field.

o Watch Video Solution

6. A bar magnet of length 0.2m placed in a
uniform  magnetic field of induction
15Wbm ~?, with its axis at 30° to the field
experience a couple of 7.5 N-m. Find the pole

strength of the bar magnet.

o Watch Video Solution



https://dl.doubtnut.com/l/_OVUtBZ8cLbrh
https://dl.doubtnut.com/l/_7lTqeR5aU12d
https://dl.doubtnut.com/l/_TFMB5FFZq0TI

7. A bar magnet of magnetic moment 2.0Am?
is free to rotate about a vertical axis through
its centre. The magnet is released from rest
from the east-west position. Find the kinetic
energy of the magnet as it takes the north-
south position. The horizontal component of

the earth's magnetic field is B = 25uT..

O Watch Video Solution

8. A magnet of magnetic moment 5Am? is

freely suspended in a uniform magnetic field


https://dl.doubtnut.com/l/_TFMB5FFZq0TI
https://dl.doubtnut.com/l/_fRgWPRN9kO8q

of strength 2T. Find the work done in rotating

the magnet through an angle of 60°.

° Watch Video Solution

9. A very long magnet of pole strength 4A-mis
placed vertically with its one pole on the table.
At what distance from the pole, will there be a

neutral point on the  table? [

By =4 x 10 Wbm 2]

° Watch Video Solution



https://dl.doubtnut.com/l/_fRgWPRN9kO8q
https://dl.doubtnut.com/l/_Jy5HSAEQhEgR
https://dl.doubtnut.com/l/_jgOOcxriwO8r

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

the magnet.

o Watch Video Solution

11. A magnet is suspended in such a way that it
oscillates in the horizontal plane. It makes 20
oscillation per minute at a place where dip

angle is 30° and 15 oscillation per minute at


https://dl.doubtnut.com/l/_jgOOcxriwO8r
https://dl.doubtnut.com/l/_uPZVwCVE92S9

a place where dip angle is 60°. The ratio of

earth's magnetic fields at two places is

° Watch Video Solution

12. A magnet makes 10 oscillations per minute
at a place where the angle of dip is 45° and
the resultant earth's field is 04 gauss.
Calculate the number of oscillations made per
second by the same magnet at another place
where the angle of dip is 60° and the

resultant earth's field is 0.5 gauss.

| e |


https://dl.doubtnut.com/l/_uPZVwCVE92S9
https://dl.doubtnut.com/l/_Wl7Uvla5GByr

& watch Video Solution I

13. A magnetic needle is free to rotate in a
vertical plane which makes an angle of 60°
with the magnetic meridian. If the needle stays

in a direction making an angle of

2
tan1<7> with the horizontal, what
3

would be the dip at that place?

o Watch Video Solution



https://dl.doubtnut.com/l/_Wl7Uvla5GByr
https://dl.doubtnut.com/l/_hlUHvtbQEyVE

14. The work done in rotating a magnet from
the direction of uniform field to the opposite
direction of the field is W. Find work done in
rotating the magnet from the field direction

to half the maximum couple position

o Watch Video Solution

15. A freely suspended short magnet makes 20
oscillations per minute in the earth's

horizontal magnetic field of 40uT'. Another


https://dl.doubtnut.com/l/_4eUYz68L3ZtD
https://dl.doubtnut.com/l/_twEtoZsolcCA

short magnet of moment 1.6Am? is now
placed at 20 cm east pointing its north pole
towards north. Find the new number of

oscillations per minute.

o Watch Video Solution

16. In an uniform field the magnetic needle
completes 10 oscillations in 92 seconds. When
a small magnet is placed in the magnetic
meridian 10cm due north of needle with north

pole towards south completes 15 oscillations


https://dl.doubtnut.com/l/_twEtoZsolcCA
https://dl.doubtnut.com/l/_STngwHSORsXf

in 69seconds. The magnetic moment of

magnet (Byg = 0.3G) is

° Watch Video Solution

Additional Exercise

1. In Fg. 54 (b). The magnetic needle has
magnetic moment 6.7 x 10 2Am? and
moment of inertia = 7.5 x 10 %kgm?. It
performs 10 complete oscillations is 6.70 s.

what is the magnitude of the magnetic field?



https://dl.doubtnut.com/l/_STngwHSORsXf
https://dl.doubtnut.com/l/_kNAGuyjxv6cI

Watch Video Solution

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

(a)What is the magnetic moment of the

magnet ?

o Watch Video Solution

3. A short bar magnet placed with its axis at

30° with an external field of 800 G experiences


https://dl.doubtnut.com/l/_kNAGuyjxv6cI
https://dl.doubtnut.com/l/_M0cHeZ7k4cNf
https://dl.doubtnut.com/l/_s4l9I492eATJ

a torque of 0.016 Nm.
(@)What is the magnetic moment of the

magnet ?

o Watch Video Solution

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

The bar magnet is replaced by a solenoid of
cross sectional area 2 x 10~ %m? and 1000

turns, but of the same magnetic moment.


https://dl.doubtnut.com/l/_s4l9I492eATJ
https://dl.doubtnut.com/l/_wQmQAQxVgGcT

Determine the current flowing through the

solenoid.

° Watch Video Solution

5. (a) What happens if a bar magnet is cut into
two pieces : (i) transverse to its length. (ii)

along its length?

° Watch Video Solution



https://dl.doubtnut.com/l/_wQmQAQxVgGcT
https://dl.doubtnut.com/l/_suSha34x1maW

6. A magnetised needle in a uniform magnetic
field experiences a torque but no net force. An
iron nail near a bar magnet, however,
experiences a force of attraction in addition to

a torque. Why?

o Watch Video Solution

7. Must every magnetic configuration have a
north pole and a south pole? What about the

field due to a toroid?

| & I


https://dl.doubtnut.com/l/_TCchgS2Lagyn
https://dl.doubtnut.com/l/_XNTRZiG2u0a6

| ¥ Watch Video Solution |

8. (b) A magnetised needle in a uniform
magnetic field experiences a torque but not
net force. An iron nail near a bar magnet,
however, experiences a force of attraction in

addition to a torque. Why?

o Watch Video Solution

9. What is the magnitude of the equatorial

and axial fields due to a bar magnet of length


https://dl.doubtnut.com/l/_XNTRZiG2u0a6
https://dl.doubtnut.com/l/_L9UowpEbj1Gp
https://dl.doubtnut.com/l/_CCnucZ6LHAb9

5 cm at a distnce of 50 cm from its mid point?
The magnetic moment of the the bar magnet

is 0.4Am>.

o Watch Video Solution

10. The figure shows the various p[osiotions
(labelled by subscripts) of small magnetised
needles P and Q. The arrows ashopw the
directio of their magnetic moment. Which
configuration corresponds to the lowest

potential energy of all the configuration


https://dl.doubtnut.com/l/_CCnucZ6LHAb9
https://dl.doubtnut.com/l/_YXulfUl4zaNb

shown?
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o Watch Video Solution

1. The figure shows the various p[osiotions

(labelled by subscripts) of small magnetised


https://dl.doubtnut.com/l/_YXulfUl4zaNb
https://dl.doubtnut.com/l/_fYqSDwPUjqWq

needles P and Q. The arrows ashopw the
directio of their magnetic moment. Which
configuration corresponds to the lowest
potential energy of all the configuration

shown?

_————

o Watch Video Solution



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

12. The figure shows the various p[osiotions
(labelled by subscripts) of small magnetised
needles P and Q. The arrows ashopw the
directio of their magnetic moment. Which
configuration corresponds to the lowest

potential energy of all the configuration


https://dl.doubtnut.com/l/_fYqSDwPUjqWq
https://dl.doubtnut.com/l/_xdWbA9xFqTuo

shown?
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o Watch Video Solution

13. Magnetic field lines show the direction (at

every point) along which a small magnetised


https://dl.doubtnut.com/l/_xdWbA9xFqTuo
https://dl.doubtnut.com/l/_sboZqoX88vhR

needle aligns (at the point). Do the magnetic
field lines also represent the lines of force on a

moving charged particle at every point?

o Watch Video Solution

14. Magnetic field liness can be entirely
confined within the core of a toroid, but not

within a straight solenoid Why ?

o Watch Video Solution



https://dl.doubtnut.com/l/_sboZqoX88vhR
https://dl.doubtnut.com/l/_OAgDKCB84IqN

15. If magnetic monpole existed, how would

Gauss law of magnetism be modified?

° Watch Video Solution

16. Does a bar magnet exert a torque on itself
due to its own field? Does one element of a
current-carrying wire exert a force on another

element of the same wire?

o Watch Video Solution



https://dl.doubtnut.com/l/_mwXQvcmPn4N6
https://dl.doubtnut.com/l/_lm2m3hwtKNp1
https://dl.doubtnut.com/l/_U7YHju1Td5ye

17. Magnetic field arises due to charges in
motion. Can a system have magnetic moments

even though its net charge is zero?

o Watch Video Solution

18. The earth’s magnetic field at the equator is
approximately 04 G. Estimate the earth’s

dipole moment.

o Watch Video Solution



https://dl.doubtnut.com/l/_U7YHju1Td5ye
https://dl.doubtnut.com/l/_nCt4btEsys3z
https://dl.doubtnut.com/l/_zIEwPGt8teQS

19. In the magnetic meridian of a certain place,
the horizontal component of the earth’s
magnetic field is 0.26G and the dip angle is
60°. What is the magnetic field of the arth at

this location?

o Watch Video Solution

20. A solenoid has a core of a material with
relative permeability 400. The wtndings of the
solenoid are insulated from the core and carry

a current of 2A. If the number of turns is 1000


https://dl.doubtnut.com/l/_zIEwPGt8teQS
https://dl.doubtnut.com/l/_CENG7BjeUabd

per metre. Calculate (a) H, (b)M,(c) B and (d)

the magnetising current I,,.

o Watch Video Solution

21. A domain in ferromagnetic iron is in the
form of a cube of side length Tum. Estimate
the number of iron atoms in the domain and
the maximum possible dipole moment and
magnetisation of the domain. The molecular

mass of iron is 55 g/mole and its density is


https://dl.doubtnut.com/l/_CENG7BjeUabd
https://dl.doubtnut.com/l/_zr8Sgfjwxc6o

7.99 /cm®. Assume that each iron atom has a

dipoe moment of 9.27 x 10~ 2*Am?.

o Watch Video Solution

22. Many of the diagrams given in Fig. show
magnetic field lines (thick lines in the figure)
wrongly. Point out what is wrong with them.

Some of them may describe electrostatic field


https://dl.doubtnut.com/l/_zr8Sgfjwxc6o
https://dl.doubtnut.com/l/_2de6CQohzY25

lines correctly. Point out which ones.
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o Watch Video Solution



https://dl.doubtnut.com/l/_2de6CQohzY25




