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PHYSICS (HINGLISH)

MAGNETISM AND MATTER

Solved Example

1. A magnetic pole of strength  is placed at a

distance of 20 cm from another magnetic pole

qm

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_Qczj3IXfQGrc


of triple its strength. If the two poles exert a

force of 2.5 g f on each other, �nd the strength

of each pole.

Watch Video Solution

2. Two magnets of length 10 cm each and pole

strength 100 Am each are placed together

such that separation between their south

poles is 15 cm and that between their north

poles is 35 cm. Calculate the force acting

between the two magnets.

https://dl.doubtnut.com/l/_Qczj3IXfQGrc
https://dl.doubtnut.com/l/_7fn0pUynVmQF


Watch Video Solution

3. A wire of length l has a magnetic moment M.

Another wire of same length and magnetic

moment is taken and is bent into a

semicircular arc. Find the ratio of magnetic

moment of wire to that of the semicircular arc.

Watch Video Solution

4. A bar magnet 20 cm in length has a

magnetic moment of  . Calculate the1Am2

https://dl.doubtnut.com/l/_7fn0pUynVmQF
https://dl.doubtnut.com/l/_uUmMlAUOW26P
https://dl.doubtnut.com/l/_vBZvj6WmSnCm


magnetic �eld at a distance: 

(i) 0.5 m from its centre at a point on its axial

line 

(ii) 0.6 m from its centre at a point on its

equatorial line

Watch Video Solution

5. The arrangement given below shows two

small bar magnets separated by a distance of

50 cm. If the ratio of magnetic moments of the

magnets is 1:8, calculate the distance of point

https://dl.doubtnut.com/l/_vBZvj6WmSnCm
https://dl.doubtnut.com/l/_UkfiIlWu5BDj


O from the magnet, which is placed to its west

and a compass needle placed at O shows no

de�ection 

View Text Solution

6. A short bar magnet X of magnetic moment

M is placed horizontally with its magnetic

moment directed from west to east. Another

short magnet Y of magnetic moment  is

placed with its magnetic axis perpendicular to

M
2

√3

https://dl.doubtnut.com/l/_UkfiIlWu5BDj
https://dl.doubtnut.com/l/_UxOhKDNeyhHL


X and magnetic moment directed from north

to south. Calculate the inclination of resultant

magnetic �eld with the axis of X at a distance r

from its prolonged axis.

Watch Video Solution

7. Two identical bar magnets of magnetic pole

strength 10 Am and length 10 cm are placed 2

m apart such that their axes are perpendicular

to each other. Calculate the resultant

https://dl.doubtnut.com/l/_UxOhKDNeyhHL
https://dl.doubtnut.com/l/_C9SZZEqHquEY


magnetic �eld at a point midway between the

magnets.

Watch Video Solution

8. A short bar magnet experiences a torque of

0.012 Nm, with its axis placed at  with a

uniform magnetic �eld of 0.4 T. What

orientation of the magnet corresponds to its

stable equilibrium in the magnetic �eld?

Calculate the Potential energy in this position.

Watch Video Solution

60∘

https://dl.doubtnut.com/l/_C9SZZEqHquEY
https://dl.doubtnut.com/l/_LSDXJnxZOpEg


9. A planar loop of irregular shape encloses an

area of  and carries a current of

10 A. The sense of �ow 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

8.5 × 10− 4m2

https://dl.doubtnut.com/l/_LSDXJnxZOpEg
https://dl.doubtnut.com/l/_PCnun5J0XKQc


10. A particle of charge q and mass m moves in

a circular orbit or radius r with angular speed

. The ratio of the magnitude of its magnetic

moment to that of its angular momentum

depends on

Watch Video Solution

ω

11. A circular coil of radius 5 cm having 20

turns is lying in the Y-Z plane. If a current of 2

A is �owing through the coil, what will be the

https://dl.doubtnut.com/l/_JgibIJepxFth
https://dl.doubtnut.com/l/_EE2qOirLYeEJ


magnitude and direction of magnetic dipole

moment associated with the coil? Also state in

which direction the coil will be oriented to be

in stable equilibrium, when placed in a

uniform magnetic �eld along Y-axis.

Watch Video Solution

12. Two magnects of magnetic moments M and

 are joined to form a cross (+). The

combination is suspended freely in a uniform

magnetic �eld. In equilibrium position, the

M√3

https://dl.doubtnut.com/l/_EE2qOirLYeEJ
https://dl.doubtnut.com/l/_9IillLYyqpEr


magnet of magnetic moment M makes an

angle  with the �eld. Determine .

Watch Video Solution

θ θ

13. A short bar magnet with its axis at 

with a uniform magnetic �eld of 160 gauss

experiences a torque of 0.032 Nm. 

(a) Estimate the magnetic moment of the

magnet. 

(b) If we rotate the magnet from its most

stable to its most unstable position, what will

30∘

https://dl.doubtnut.com/l/_9IillLYyqpEr
https://dl.doubtnut.com/l/_FgRblnYs1ZHc


be the work done by an external agent on the

magnet? 

(c) With reference to part (b), calculate the

work done by the force due to the magnetic

�eld in the process.

Watch Video Solution

14. A bar magnet of magnetic moment

 is free to oscillate in a uniform

magnetic �eld . If the moment of inertia of the

bar magnet is  and it performs

5.4Am2

8 × 10− 6kgm2

https://dl.doubtnut.com/l/_FgRblnYs1ZHc
https://dl.doubtnut.com/l/_Kn8cFJ3QOzoA


12 oscillations in 7.2 s, then calculate the

magnitude of magnetic �eld.

View Text Solution

15. If the declination at a place is  west of

north, in which direction should a boat be

steered so that it reaches a place (i) due east

(ii) due west? 

Watch Video Solution

10∘

https://dl.doubtnut.com/l/_Kn8cFJ3QOzoA
https://dl.doubtnut.com/l/_krF0rw0yNgwt
https://dl.doubtnut.com/l/_4xaMiMkgm0a8


16. The declination at a place is  west of

north and a ship has to reach a place 

south of east. In which direction should it be

steered?

Watch Video Solution

15∘

18∘

17. In the magnetic meridian of a certain place,

the horizontal component of the earth's

magnetic �eld is 0.26 G and the dip angle is

. What is the magnetic �eld of the earth at

this location ?

60∘

https://dl.doubtnut.com/l/_4xaMiMkgm0a8
https://dl.doubtnut.com/l/_lfC8d5uRfxIp


Watch Video Solution

18. Calculate the angle of dip at a place where

the horizontal and vertical components of

Earth's magnetic �eld are 0.24 gauss and 0.36

gauss respectively. Also, calculate the resultant

intensity of Earth's �eld.

Watch Video Solution

https://dl.doubtnut.com/l/_lfC8d5uRfxIp
https://dl.doubtnut.com/l/_Bt0Tgz7ejORU


19. A compass needle of magnetic moment

 experiences a torque of 

Nm when pointing towards geographical

north at a certain place where horizontal

component of Earth's magnetic �eld is

 . What is the declination of the

place?

Watch Video Solution

50Am2 1.3 × 10− 3

30μWb/m2

https://dl.doubtnut.com/l/_iwKNE98sW3SR


20. The true dip at a place is  but a dip

circle at that place shows an apparent dip of

 . If the dip circle is now rotated through 

 , what will be the new apparent dip?

Watch Video Solution

30∘

45∘

90∘

21. A dip circle lies initially in the magnetic

meridian. If it is now rotated through angle 

in the horizontal plane, then tangent of the

angle of dip is changed in the ratio:

θ

https://dl.doubtnut.com/l/_4w08FLUh4xKa
https://dl.doubtnut.com/l/_OTRAEnke1BLg


Watch Video Solution

22. A magnet of length 10 cm and dipole

moment  is placed on a horizontal

surface in such a manner that its north pole is

pointing towards the geographical north.

Where will be the null point located from the

centre of wire? Assume the horizontal

component of Earth's magnetic �eld as  .

Watch Video Solution

1.44Am2

18μT

https://dl.doubtnut.com/l/_OTRAEnke1BLg
https://dl.doubtnut.com/l/_W1eyaZYnMGEs


23. A short bar magnet is placed in the

magnetic meridian with its north pole

pointing towards geographical south. A

neutral point is found at a distance of 30 cm

from the centre of the magnet. If the

horizontal component of earth's �eld is 0.4G ,

calculate the magnetic moment of the magnet

.

Watch Video Solution

https://dl.doubtnut.com/l/_eBxg0sVrezPv


24. A short bar magnet is placed in the

magnetic meridian with its north pole

pointing towards north of the Earth and a

neutral point at a distance of 0.2 m is

obtained from either pole. The magnet is now

broken into two equal parts and one such part

is placed in the similar position. Calculate the

neutral point obtained in this case.

Watch Video Solution

https://dl.doubtnut.com/l/_EqIQgZqFPg81


25. The magnetic moment of the assumed

dipole at the earth's centre is .

Calculate the magnetic �eld  at the

geomagnetic poles of the earth. Radius of the

earth is .

Watch Video Solution

8.0 × 1022Am2

B

6400km

26. The magnetic �eld at a point on equator is

0.3 G. Find the magnetic moment of the

https://dl.doubtnut.com/l/_X6KKn0TiEUkE
https://dl.doubtnut.com/l/_VrmBeWYBfnzv


assumed dipole at the Earth's centre. Take,

radius of Earth = 6,400 km.

Watch Video Solution

27. An electron moves around the nucleus in a

hydrogen of radius  with a velocity of 

. Calculate (i) the equivalent

current due to orbital motion, (ii) magnetic

�eld produced at the centre of nucleus. (iii)

magnetic moment associated with electron.

Watch Video Solution

0 ⋅ 51Å

2 × 106m/s

https://dl.doubtnut.com/l/_VrmBeWYBfnzv
https://dl.doubtnut.com/l/_ib49jeSlucag


28. A magnet weighing 70 g has a magnetic

moment of . If the density of the

material is  , �nd the intensity of

magnetization.

Watch Video Solution

2.4Am2

6, 800kg/m3

29. If a giant bar magnet of magnetic moment

 is placed inside Earth such that

Earth's �eld can be approximated by this

magnet, estimate the intensity of

8 × 1022Am2

https://dl.doubtnut.com/l/_ib49jeSlucag
https://dl.doubtnut.com/l/_E88yOkELXOMf
https://dl.doubtnut.com/l/_fAAhzFbqZEg3


magnetization of Earth. Take, radius of Earth =

6,400 km.

Watch Video Solution

30. In an iron bar magnet of cross-section

 ,  magnetic intensity of 1,200 A/m

produces a magnetic �ux of  weber.

Calculate the permeability and susceptibility

of the iron bar.

Watch Video Solution

2cm2 α

3.2 × 10− 5

https://dl.doubtnut.com/l/_fAAhzFbqZEg3
https://dl.doubtnut.com/l/_N4t0H9B8M7mk
https://dl.doubtnut.com/l/_e6ohGDRMqibk


31. There is one current carrying solenoid with

750 turns per metre. A current of 2 A is �owing

through the solenoid. A rod of certain material

is inserted as core inside this solenoid and the

intensity of magnetization is found to be 0.12

A/m. What is magnetic susceptibility of the

material used? What kind of material is this?

Watch Video Solution

32. For a specimen of iron weighing 15 kg the

hysteresis loss is equivalent to 400Jm− 3

https://dl.doubtnut.com/l/_e6ohGDRMqibk
https://dl.doubtnut.com/l/_ejOaw8y7Q5cl


/cycle. Calculate the loss of energy per hour at

60 cycle/ s. Take density of iron = 

Watch Video Solution

7, 500kg/m3

33. The coercive force for a certain material is

 A/m. A magnet made out of this material is

placed inside a solenoid having 1000

turns/metre. What amount of electric current

is required to demagnetise the material

completely?

Watch Video Solution

104

https://dl.doubtnut.com/l/_ejOaw8y7Q5cl
https://dl.doubtnut.com/l/_nknDhI6TN9FS


Practice Problem

1. 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

https://dl.doubtnut.com/l/_nknDhI6TN9FS
https://dl.doubtnut.com/l/_caIYGbh4BPjJ


2. A short bar magnet is placed along positive

X-axis with its centre at origin. Calculate the

magnitude of magnetic �eld strength at point

(0,5 cm), if the magnetic moment of the bar

magnet is 

Watch Video Solution

0.5Am2

3. A short bar magnet has a magnetic moment

of 10 .If its length is 10 cm,then the pole

strength of the dipole is

Am2

https://dl.doubtnut.com/l/_4lnIOfzlfcFf
https://dl.doubtnut.com/l/_SOH7mqbFF94F


Watch Video Solution

4. What is the magnitude of the equatorial

and axial �elds due to a bar manget of length

 at a distance of  from its mid-

point? The magnetic moment of the bar

magnet is .

Watch Video Solution

5 ⋅ 0cm 50cm

0 ⋅ 40Am2

5. A short bar magnet placed with its axis at

 with an external �eld of 800 G experiences30∘

https://dl.doubtnut.com/l/_SOH7mqbFF94F
https://dl.doubtnut.com/l/_orI8GUc0VsYP
https://dl.doubtnut.com/l/_guzO7ei7U4Gi


a torque of 0.016 Nm. 

The bar magnet is replaced by a solenoid of

cross-sectional area  and 1000

turns, but of the same magnetic moment.

Determine the current �owing through the

solenoid.

Watch Video Solution

2 × 10− 4m2

6. Two bar magnets each of magnetic

moments M are placed at an angle  with

each other. Calculate the resultant dipole

60∘

https://dl.doubtnut.com/l/_guzO7ei7U4Gi
https://dl.doubtnut.com/l/_YrrlJXq6LNaI


moment, if (a) like poles are placed at the

same location (b) unlike poles are placed at

the same location

Watch Video Solution

7. A bar magnet placed in a uniform magnetic

�eld of strength  with its axis at  to

the �eld experiences a torque of .

What is the magnetic moment of the bar

magnet?

Watch Video Solution

0 ⋅ 3T 30∘

0 ⋅ 06N − m

https://dl.doubtnut.com/l/_YrrlJXq6LNaI
https://dl.doubtnut.com/l/_nCL9WLPLDMhP


8. A short bar magnet is placed in an external

uniform magnetic �eld of 0.6 G such that its

north pole is pointing towards geographical

north. Calculate the magnetic moment of the

magnet, if its neutral point is 6 cm away from

the centre.

Watch Video Solution

9. A bar magnet of length  is placed in

the magnetic meridian with its north pole

10cm

https://dl.doubtnut.com/l/_nCL9WLPLDMhP
https://dl.doubtnut.com/l/_qbsKnu7Y4Oq3
https://dl.doubtnut.com/l/_B5soiRaTsi6c


pointing towards the geographical north. A

neutral point is obtained at a distance of

 from the centre of the magnet. Find the

magnetic moment of the magnet, when

.

Watch Video Solution

12cm

H = 0 ⋅ 34gauss

10. A short bar magnet of magnetic moment

 is placed with its axis at  to a

uniform magnetic �eld. It experiences a torque

of . Calculate the magnitude of

0 ⋅ 9JT − 1 30∘

0 ⋅ 063J

https://dl.doubtnut.com/l/_B5soiRaTsi6c
https://dl.doubtnut.com/l/_3PIS9mkWcGu1


magnetic �eld. In which orientation will the

bar magnet be in stable equilibrium in the

magnetic �eld?

Watch Video Solution

11. A short bar magnet placed with its axis at

 with an external �eld of 800 G experiences

a torque of 0.016 Nm. 

What is the magnetic moment of the magnet ?

Watch Video Solution

30∘

https://dl.doubtnut.com/l/_3PIS9mkWcGu1
https://dl.doubtnut.com/l/_Pc3cGZJR10kC
https://dl.doubtnut.com/l/_5MvR13UjRyf4


12. A magnetic needle has magnetic moment

of  and moment of inertial of

. It perform  complete

oscillations in . What is the magnitude

of the magnetic �eld?

Watch Video Solution

6 ⋅ 7 × 10− 2Am2

7 ⋅ 5 × 10− 6kgm2 10

6 ⋅ 70s

13. Two magnets of magnetic moments  and

 are joined to form a cross . The

comnination is suspended freely in a uniform

magnetic �eld. In the equilibrium position, the

M

√3M +

https://dl.doubtnut.com/l/_5MvR13UjRyf4
https://dl.doubtnut.com/l/_eZq7fgj9ZAKA


angle between the magnetic moment 

and the �eld is

Watch Video Solution

√3M

14. The earth's magnetic �eld at the equator is

approximately , Estimate the earth's

dipole moment.

Watch Video Solution

0 ⋅ 4G

https://dl.doubtnut.com/l/_eZq7fgj9ZAKA
https://dl.doubtnut.com/l/_B1IR2VEvOjaJ


15. A bar magnet is suspended in a region of

earth's magnetic �eld such that its axis makes

an angle of  with the �eld. Calculate the

torque experienced by the magnet if its

magnetic moment is  . Assume �eld to

be 0.4 G.

Watch Video Solution

60∘

0.5Am2

16. Two bar magnets of magnetic moment M

and  are kept in a region of magnetic �eld
3M

5

https://dl.doubtnut.com/l/_NOkumwBv8deb
https://dl.doubtnut.com/l/_GrZpoGepAqEB


B such that both the magnets make an angle

of  with each other. Calculate the angle

between the magnet of magnetic moment

 and the magnetic meridian.

Watch Video Solution

45∘

3M

5

17. For a place, the true value of angle of dip is

 . Find the apparent dip angle when the

plane of dip circle is rotated through  from

the magnetic meridian.

Watch Video Solution

30∘

45∘

https://dl.doubtnut.com/l/_GrZpoGepAqEB
https://dl.doubtnut.com/l/_g0huq3AVEGsA


18. A freely suspended bar magnet makes an

angle of  with the horizontal component

and  with the magnetic meridian of a

place. Calculate the angle of dip for that place.

Watch Video Solution

60∘

45∘

19. In the magnetic meridian of a certain place,

the horizontal component of the earth's

magnetic �eld is  and dip angle is .0 ⋅ 26G 60∘

https://dl.doubtnut.com/l/_g0huq3AVEGsA
https://dl.doubtnut.com/l/_dPw7nlAaVDPk
https://dl.doubtnut.com/l/_VEca3IoGpCdz


What is the magnetic �eld of earth at this

location?

Watch Video Solution

20. For a place, horizontal component of the

earth's magnetic magnetic �eld is  .

Calculate the magnetic �eld of the earth at

this place when angle of dip is  N.

Watch Video Solution

3 × 10− 5T

45∘

https://dl.doubtnut.com/l/_VEca3IoGpCdz
https://dl.doubtnut.com/l/_ekj46dgkbme9


21. A compass needle whose magnetic moment

is  points geographic north at a certain

place where . The compass needle

experience a torque of .

What is the declination at the place?

Watch Video Solution

60Am2

H = 40μT

1 ⋅ 2 × 10− 3N − m

22. A short bar magnet is placed with its north

pole pointing north. The neutral point is 

away from the centre of the magnet. If

10cm

https://dl.doubtnut.com/l/_S7GdfS8QzX20
https://dl.doubtnut.com/l/_cDdLxNRJtOgu


, calculate the magnetic moment of

the magnet.

Watch Video Solution

H = 0.4G

23. A 10 cm long bar magnet of magnetic

moment 1.34 Am2 is placed in the magnetic

meridian with its south pole pointing

geographical south. The neutral point is

obtained at a distance of 15 cm from the

centre of the magnet. Calculate the horizontal

component of earth’s magnetic �eld.

https://dl.doubtnut.com/l/_cDdLxNRJtOgu
https://dl.doubtnut.com/l/_152XKEZSV1oU


Watch Video Solution

24. A short bar magnet is placed with its north

pole pointing north. The neutral point is 

away from the centre of the magnet. If

, calculate the magnetic moment of

the magnet.

Watch Video Solution

10cm

H = 0.4G

25. The magnetic moment of an electron of

charge e moving in a circular orbit of radius r

https://dl.doubtnut.com/l/_152XKEZSV1oU
https://dl.doubtnut.com/l/_iwqiO2dMA48j
https://dl.doubtnut.com/l/_tC8dGHognSsW


with speed v is given by

Watch Video Solution

26. A magnetic �eld of  produces a

magnetic �ux of  weber in a bar of

iron of cross section . Calculate

permeability and susceptibility of the bar.

Watch Video Solution

1600Am− 1

2 ⋅ 4 × 10− 5

0 ⋅ 2cm2

https://dl.doubtnut.com/l/_tC8dGHognSsW
https://dl.doubtnut.com/l/_YZZun0XiDrX1


27. Find the amount of current required to

demagnetise a permanent magnet of

coercivity  kept inside a 0.2 m

long solenoid of 500 turns.

Watch Video Solution

3 × 104Am− 1

28. A domain in ferromagnetic iron is in the

form of a cube of side length . Estimate

the number of iron atoms in the domain and

the maximum possible dipole moment and

10− 4m

https://dl.doubtnut.com/l/_13dvd8hftNHV
https://dl.doubtnut.com/l/_41KNX5Ulejit


Conceptual Questions

magnetisation of the domain. The molecular

mass of iron is , and its density is 

. Assume that each iron atom has a

dipole moment of .

Watch Video Solution

55g/mole

7 ⋅ 9g/cm3

9 ⋅ 27 × 10− 24Am2

1. जब एक अचु�क�य पदाथ� को एक श��शाली चु�क के

पास लाया जाता है वह ��तकिष�त हो जाता है , पदाथ� है -

Watch Video Solution

https://dl.doubtnut.com/l/_41KNX5Ulejit
https://dl.doubtnut.com/l/_kNO7jyJJFLY0


2. (a) Name a material of which permanent

magnets are made? 

(b) Which of the two is stronger: and

electromagnet or a permanent magnet?

Watch Video Solution

3. If you are given a hysteresis graph of two

materials drawn in the same scale, then how

will you decide that which one is going to

https://dl.doubtnut.com/l/_kNO7jyJJFLY0
https://dl.doubtnut.com/l/_Ge7fV7b032vE
https://dl.doubtnut.com/l/_Ys715pmCyEE2


produce more heat, when subjected to a

variable magnetic �eld?

Watch Video Solution

4. What are ferromagnetic materials ? Give

examples. What happens to a ferromagnetic

material at curie temperature ?

Watch Video Solution

https://dl.doubtnut.com/l/_Ys715pmCyEE2
https://dl.doubtnut.com/l/_cipL3eNJQdEP


5. GEOMETRICAL LENGTH AND MAGNETIC

LENGTH

Watch Video Solution

6. How do we know that the direction of

magnetic �eld of the earth changes with time?

Watch Video Solution

https://dl.doubtnut.com/l/_W49a11PYrJzF
https://dl.doubtnut.com/l/_0hkYdZ3vTEiM


7. The angle of dip at the poles and the

equator respectively are

Watch Video Solution

8. A dip circle is at right angles to the

magnetic meridian. What will be the apparent

dip ?

Watch Video Solution

https://dl.doubtnut.com/l/_Ih2XdfXoq3xX
https://dl.doubtnut.com/l/_cBJCwSsCfGDR


9. If we make small holes in a magnet, then

what will be the e�ect on its magnetic

moment?

Watch Video Solution

10. Two bar magnets of magnetic moments 

and  are placed at an angle with each

other. What will be the resultant dipole

moment, if 

(1) like poles are placed at the same location?

M1

M2

https://dl.doubtnut.com/l/_ZhM7paOAv6Gj
https://dl.doubtnut.com/l/_lDtDVT4wh9rO


(2) unlike poles are placed at the same

location?

Watch Video Solution

11. Which is more suitable for making the core

of a transformer steel or soft iron?

Watch Video Solution

12. Under what situation a magnet suspended

in a uniform magnetic �eld will be (a) in stable

https://dl.doubtnut.com/l/_lDtDVT4wh9rO
https://dl.doubtnut.com/l/_0cZyLgJnQwI3
https://dl.doubtnut.com/l/_tulVkcmMTjVb


equilibrium and (b) in unstable equilibrium?

Watch Video Solution

13. How can we shield some instrument from

magnetic �eld? Can we do it by keeping them

inside a wooden box or iron box?

Watch Video Solution

14. Three equal magnetic moments are

arranged as shown in the �gure. What will be

https://dl.doubtnut.com/l/_tulVkcmMTjVb
https://dl.doubtnut.com/l/_3K684UOlQgXo
https://dl.doubtnut.com/l/_pHlu23raQ08X


the resultant magnetic moment of this

combination? 

Watch Video Solution

15. We have a straight magnetised wire with

magnetic moment M. If we bend the wire to

give it a shape as shown in the �gure, with all

parts equal in length, then what will be the

https://dl.doubtnut.com/l/_pHlu23raQ08X
https://dl.doubtnut.com/l/_r2yrKERppZJB


new magnetic moment of the wire? 

Watch Video Solution

16. A magnetised wire of magnetic moment

 and length  is bent in the form of a

semicircle of radius . The new magnetic

moment is

'M' ' l'

' r'

https://dl.doubtnut.com/l/_r2yrKERppZJB
https://dl.doubtnut.com/l/_2fGdn85wRwox


Watch Video Solution

17. If the magnetic susceptibility of a

paramagnetic material at 300 K is  ,

then at what temperature it will be

 ?

Watch Video Solution

1.2 × 10− 4

2.4 × 10− 5

18. The magnitude of the magnetic �eld inside

a long solenoid is increased by

https://dl.doubtnut.com/l/_2fGdn85wRwox
https://dl.doubtnut.com/l/_AY2i38z18vPL
https://dl.doubtnut.com/l/_W4yknE3ly5my


Watch Video Solution

19. Which material would make a better

permanent magnet, one whose hysteresis loop

looks like �gure (a) or one whose loop looks

like �gure (b)? 

Watch Video Solution

https://dl.doubtnut.com/l/_W4yknE3ly5my
https://dl.doubtnut.com/l/_YpvllayZYxI1


20. A current-carrying straight conductor is

placed in the east-west direction. What will be

the direction of the force experienced by this

conductor due to the Earth's magnetic �eld?

How will this force get a�ected on: 

(a) reversing the direction of �ow of current, 

(b) doubling the magnitude of current?

Watch Video Solution

https://dl.doubtnut.com/l/_2a56BqU5g1pb


21. A sample of magnetised iron is heated to

about  and then cooled down in a

region free of magnetic �eld. Will it retain its

magnetism?

Watch Video Solution

900∘C

22. How does the intensity of magnetisation of

a paramagnetic material vary with increasing

applied magnetic �eld?

Watch Video Solution

https://dl.doubtnut.com/l/_gfSvbVMDuml1
https://dl.doubtnut.com/l/_edo6IW5MV9t7


23. 'Susceptibility of iron is more than that of

aluminium ' . State the signi�cance of the

statement.

Watch Video Solution

24. A magnetic material X has a relative

permeability slightly greater than unity.

Another material Y has a relative permeability

less than unity. Depict the nature of materials

https://dl.doubtnut.com/l/_edo6IW5MV9t7
https://dl.doubtnut.com/l/_cEmQcm3NwT4X
https://dl.doubtnut.com/l/_3TV6SajAKJbJ


X and Y. Also state whether their

susceptibilities will be positive or negative.

Watch Video Solution

25. Comment on the state of magnetisation of

a substance whose atoms contain odd number

of electrons.

Watch Video Solution

26. ��तकष�ण चंुबक� का �न��त पर��ण ��  है?

https://dl.doubtnut.com/l/_3TV6SajAKJbJ
https://dl.doubtnut.com/l/_yB2lDsq73veG
https://dl.doubtnut.com/l/_saQTleZmVQYd


Watch Video Solution

27. How does declination at a place helps in

navigation?

View Text Solution

28. Cosmic rays are charged particles that

strike out atmosphere from some external

source. We �nd that more low-energy cosmic

rays reach the earth at the north and south

https://dl.doubtnut.com/l/_saQTleZmVQYd
https://dl.doubtnut.com/l/_bcZsQznmsg9T
https://dl.doubtnut.com/l/_Owd8Af8gg1cL


magnetic poles than at the (magnetic)

equator. Why it is so?

Watch Video Solution

29. A particle falls freely near the surface of

the earth. Consider a �xed point  (not

vertically below the particle) on the ground.

Watch Video Solution

O

https://dl.doubtnut.com/l/_Owd8Af8gg1cL
https://dl.doubtnut.com/l/_E1Yutmgzid7B


Tough And Tricky Problem

30. The core of a transformer is made of

magnetic material of high permeanbility. Why

?

Watch Video Solution

1. True dip at a place is  but dip circle

shows an apparent dip of  . Dip circle is

rotated through an angle  from initial

45∘

60∘

90∘

https://dl.doubtnut.com/l/_QkKGRdPbk9ox
https://dl.doubtnut.com/l/_gmVcHzcPkzhy


orientation then what apparent dip will be

shown by it?

Watch Video Solution

2. A bar magnet is put on the hanger of

oscillation magnetometer and is made to

oscillate in earth's magnetic �eld. Frequency of

oscillation of bar magnet is found to be 3 Hz

at a place where horizontal component of

earth's magnetic �eld is 25  . Now a short

magnet is placed to the north of

μT

https://dl.doubtnut.com/l/_gmVcHzcPkzhy
https://dl.doubtnut.com/l/_455LMpcMSv9A


magnetometer in such a manner that its

North Pole points towards north. Distance of

short magnet from the bar magnet hanging

inside the magnetometer is 1 m. Frequency of

oscillation now becomes 6 Hz. What is

magnetic moment of short magnet?

Watch Video Solution

3. Mean radius of a toroid carrying current of

2A is 30/  cm. Total number of turns in toroid

is 600. A paramagnetic substance is used to

π

https://dl.doubtnut.com/l/_455LMpcMSv9A
https://dl.doubtnut.com/l/_jzBm8cUAIjaD


prepare a ring to make the core of toroid and

its temperature is kept at 300 K. If intensity of

magnetization in the core is  A/m.

Find the magnetic susceptibility of the

material at 300 K. How the intensity of

magnetization will change when temperature

of core is changed to 450 K?

Watch Video Solution

6.0 × 10− 2

4. A long cylinder of iron having cross

sectional area  . It is kept inside a long6cm2

https://dl.doubtnut.com/l/_jzBm8cUAIjaD
https://dl.doubtnut.com/l/_UjXFzN7V23kN


solenoid having 4000 turns per metre. Current

�owing in the solenoid is 1.5 A. Magnetic �eld

developed inside the core is 3.14 T. Calculate

pole strength developed in the core.

Watch Video Solution

5. Bar magnet produces a magnetic �eld of

 at a point on its axis, which is at

a distance 15 cm away from the centre of

magnet. If length and area of cross section of

1.5 × 10− 4T

https://dl.doubtnut.com/l/_UjXFzN7V23kN
https://dl.doubtnut.com/l/_ePZf9u6bNPxr


Ncert File Ncert Textbook Exercise

magnet are 1 cm and  respectively then

�nd intensity of magnetization of bar magnet.

Watch Video Solution

1cm2

1. A vector needs three quantities for its

speci�cation. Name the three independent

quantities conventionally used to specify the

earth's magnetic �eld.

Watch Video Solution

https://dl.doubtnut.com/l/_ePZf9u6bNPxr
https://dl.doubtnut.com/l/_KSg1PrEWir6o


2. The angle of dip at a location in southern

India is about . Would you expect a greater

or lesser dip angle in Britain?

Watch Video Solution

18∘

3. If you made a map of magnetic �eld lines at

Melbourne in Australia, would the lines seem

to go into the ground or come out of the

ground ?

https://dl.doubtnut.com/l/_KSg1PrEWir6o
https://dl.doubtnut.com/l/_d3HeruzDF3ll
https://dl.doubtnut.com/l/_DPdoOYOf0PEe


Watch Video Solution

4. Assertion: If a compass needle be kept at

magnetic north pole of the earth, the compass

needle may stay in way direction. 

Reason: Dip needle will stay vertical at the

north pole of earth.

Watch Video Solution

5. The earth's �eld, it is claimed, roughly

approximates the �eld due to a dipole of

https://dl.doubtnut.com/l/_DPdoOYOf0PEe
https://dl.doubtnut.com/l/_3cDGMsHy8FlZ
https://dl.doubtnut.com/l/_mcXP2PY3rFqT


magnetic moment  located at

its centre. Check the order of magnitude of

this number in some way.

Watch Video Solution

8 × 1022JT − 1

6. Answer the following questions regarding

earth's magnetism. 

(a) A vector needs three quantities for its

speci�cation. name the three independent

quantities conventionally used to specify the

earth's magnetic �eld. 

https://dl.doubtnut.com/l/_mcXP2PY3rFqT
https://dl.doubtnut.com/l/_j717nyjloyLk


(b) The angle of dip at a location in southern

india is about . Would you expect a greater

or lesser dip angle in Britain? 

(c) If you made a map of magnetic �eld lines at

Melbourne in Australia, would the lines seem

to go into the ground or come out of the

ground? 

(d) Which direction would a compass needle

point to, if located right on the geomagnetic

north or south pole? 

(e) The earth's �eld, it is claimed, roughly

approximates the �eld due to a dipole of

magnetic moment  located at

18∘

8 × 1022JT − 1

https://dl.doubtnut.com/l/_j717nyjloyLk


its centre. Check the order of magnetude of

this number in some way. 

(f) Geologists claim that besides the main

magnetic n-s poles, there are several local

poles on the earth's surface oriented in

di�erent directions. How is such a thing

possible at all?

Watch Video Solution

7. Answer the following questions: (a) The

earth's magnetic �eld varies from point to

https://dl.doubtnut.com/l/_j717nyjloyLk
https://dl.doubtnut.com/l/_IFs7i6Vs1HxP


point in space. 

Does is also change with time? If so, on what

time scale does it change appreciably? 

(b) The earth's corei s known to contain iron.

Yet geologists do not regard this as a source

of earth's magnetism, why? 

(c) The charged currents in the outer

conducting regions of earth's core are

thought to be possible for earth's magnetism.

What might be the battery to sustain these

currents? 

(d) The earth may have even reversed the

direction of its �eld several times during its

https://dl.doubtnut.com/l/_IFs7i6Vs1HxP


history of 4 to 5 billion years. How can

geologits know about the earth's �eld in such

distant past? 

(e) The earth's �eld departs from its dipole

shape substantially at large distances (greater

than about 30000km). What agencies may be

responsible for this distortion? 

(f) Interstellar space has an extremely weak

magnetic �eld of the order of . Can

such a weak �eld be of any signi�cant

consequence? Explain.

Watch Video Solution

10− 12T

https://dl.doubtnut.com/l/_IFs7i6Vs1HxP


8. 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

9. 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.,

https://dl.doubtnut.com/l/_2xje8vP3ILdC
https://dl.doubtnut.com/l/_Th3FiWIM0aKc


the source of energy) to sustain these

currents ?

Watch Video Solution

10. The earth may have been reversed the

direction of its �eld several times during its

history of 4 to 5 billion years. How can

geologists know about the earth's �eld in such

distant past ?

Watch Video Solution

https://dl.doubtnut.com/l/_Th3FiWIM0aKc
https://dl.doubtnut.com/l/_r3D8QL4cFZX0
https://dl.doubtnut.com/l/_1iR6YVRsE9eO


11. The earth's �eld departs from its dipole

shpae substantially at large distance (greater

than about 3000 km). The responsible factor

for this distortion is

Watch Video Solution

12. Answer the following questions: (a) The

earth's magnetic �eld varies from point to

point in space. 

Does is also change with time? If so, on what

time scale does it change appreciably? 

https://dl.doubtnut.com/l/_1iR6YVRsE9eO
https://dl.doubtnut.com/l/_78UjH5SenjHv


(b) The earth's corei s known to contain iron.

Yet geologists do not regard this as a source

of earth's magnetism, why? 

(c) The charged currents in the outer

conducting regions of earth's core are

thought to be possible for earth's magnetism.

What might be the battery to sustain these

currents? 

(d) The earth may have even reversed the

direction of its �eld several times during its

history of 4 to 5 billion years. How can

geologits know about the earth's �eld in such

distant past? 

https://dl.doubtnut.com/l/_78UjH5SenjHv


(e) The earth's �eld departs from its dipole

shape substantially at large distances (greater

than about 30000km). What agencies may be

responsible for this distortion? 

(f) Interstellar space has an extremely weak

magnetic �eld of the order of . Can

such a weak �eld be of any signi�cant

consequence? Explain.

Watch Video Solution

10− 12T

https://dl.doubtnut.com/l/_78UjH5SenjHv


13. A short bar magnet placed with its axis at

 with a uniform external magnetic �eld of 

 experiences a torque of magnitude

equal to . What is the

magnitude of magnetic moment of the

magnet?

Watch Video Solution

30∘

0 ⋅ 25T

4 ⋅ 5 × 10− 2J

14. A short bar magnet of moment 

is placed in a uniform external magnetic �eld

0 ⋅ 32JT − 1

https://dl.doubtnut.com/l/_NrLC2DvPXgkX
https://dl.doubtnut.com/l/_hUdSUnXtv1SQ


of , if the bar is free to rotate in the

plane of the �eld, which orientations would

correspond to its, (i) stable and (ii) unstable

equilibrium? What is the potential energy of

the magnet in each case?

Watch Video Solution

0 ⋅ 15T

15. A closely wound solenoid of 800 turns and

area of cross section  carries a

current of . Explain the sense in which

2 ⋅ 5 × 10− 4m2

3 ⋅ 0A

https://dl.doubtnut.com/l/_hUdSUnXtv1SQ
https://dl.doubtnut.com/l/_M6QYHgzykM1z


the solenoid acts like a bar magnet. What is its

associated magnetic moment?

Watch Video Solution

16. If the solenoid in the above question is free

to turn about the vertical direction, and a

uniform horizontal magnetic �eld of  is

applied, what is the magnitude of the torque

on the solenoid when its axis makes an angle

of  with the direction of the applied �eld?

Watch Video Solution

0 ⋅ 25T

30∘

https://dl.doubtnut.com/l/_M6QYHgzykM1z
https://dl.doubtnut.com/l/_0uiB1DMWtem6


17. A bar magnet of magnetic moment

 lies aligned with the direction of a

uniform magnetic �eld of .  

(a) What is the amount of work done to turn

the magnet so as to align its mangetic

moment 

(i) normal to the �eld direction, (ii) opposite to

the �eld direction? 

(b) What is the torque on the magnet in cases

(i) and (ii)?

Watch Video Solution

1.5JT − 1

0.22T

https://dl.doubtnut.com/l/_0uiB1DMWtem6
https://dl.doubtnut.com/l/_0kgR30OYYNXd


18. A closely wound solenoid of 2000 turns and

area of cross section , carrying a

current of  is suspended through its

centre allowing it to turn in a horizontal

plane: 

(a) What is the magnetic moment associated

with the solenoid? 

(b) What are the force and torque on the

solenoid if a uniform horizontal magnetic �eld

of  is set up at an angle of 

with the axis of the solenoid?

1.6 × 10− 4m2

4amp.

7 ⋅ 5 × 10− 2T 30∘

https://dl.doubtnut.com/l/_0kgR30OYYNXd
https://dl.doubtnut.com/l/_ktuVsYuS6OqM


Watch Video Solution

19. A circular coil of 16 turns and radius 10cm

carrying a current of 0.75A rests with its plane

normal to an external �eld of magnitude

. The coil is free to turn about

an axis in its plane perpendicular to the �eld

direction. When the coil is turned slightly and

released, it oscillates about its stable

equilibrium with a frequency of . What

is the moment of inertia of the coil about its

axis of rotation?

5 ⋅ 0 × 10− 2T

2 ⋅ 0s− 1

https://dl.doubtnut.com/l/_ktuVsYuS6OqM
https://dl.doubtnut.com/l/_ZZjM9riiZ7ev


Watch Video Solution

20. A magnetic needle free to rotate in a

vertical plane parallel to the magnetic

meridian has its north tip pointing down at

 with the horizontal. The horizontal

component of the earth's magnetic �eld at the

place is known to be 0.35 G. Determine the

magnitude of the earth's magnetic �eld at the

place.

Watch Video Solution

22∘

https://dl.doubtnut.com/l/_ZZjM9riiZ7ev
https://dl.doubtnut.com/l/_qZngpxxBuAQJ


21. At a certain location in Africa, a compass

points  west of the geographic north. The

north tip of the magnetic needle of a dip circle

placed in the plane of magnetic meridian

points  above the horizontal. The

horizontal component of the earth's �eld is

measured to be 0.16 G. Specify the direction

and magnitude of the earth's �eld at the

location.

Watch Video Solution

12∘

60∘

https://dl.doubtnut.com/l/_r0vvDWEuyN3k
https://dl.doubtnut.com/l/_PiDS6l22mLkC


22. A short bar magnet has a magnetic

moment of . Give the direction and

magnitude of the magnetic �eld produced by

the magnet at a distance of  from the

centre of the magnet on (i) the axis (ii) the

equatorial line (normal bisector) of the

magnet.

Watch Video Solution

0 ⋅ 48JT − 1

10cm

23. A short bar magnet placed in a horizontal

plane has its axis aligned along the magnetic

https://dl.doubtnut.com/l/_PiDS6l22mLkC
https://dl.doubtnut.com/l/_1vNE5Fvk0dxM


north south direction. Null points are found

on the axis of the magnet at  from the

centre of the magnet. The earth's magnetic

�eld at the plane is  and the angle of

dip is zero. What is the total magnetic �eld on

the normal bisector of the magnet at the

same distance as the null points (i.e. 14 cm)

from the centre of the magnet? (At null points,

�eld due to a magnet is equal and apposite to

the horizontal component of earth's magnetic

�eld).

Watch Video Solution

14cm

0 ⋅ 36G

https://dl.doubtnut.com/l/_1vNE5Fvk0dxM


24. If the bar magnet in the above problem is

turned around by , where will the new

null points be located?

Watch Video Solution

180∘

25. A short bar magnet of mangetic moment

 is placed with its axis

perpendicular to earth's �eld direction. At

what distance from the centre of the magnet,

is the resultant �eld inclined at  with

5 ⋅ 25 × 10− 2JT − 1

45∘

https://dl.doubtnut.com/l/_KkdLjhJ8XzED
https://dl.doubtnut.com/l/_2uTbIFVSdKrP


earth's �eld on (i) its normal bisector, (ii) its

aixs? Magnitude of earth's �eld at the place

. Ignore the length of the magnet in

comparison to the distances involved.

Watch Video Solution

0 ⋅ 42G

26. Why does a paramagnetic sample display

greater magnetisation (for the same

magnetising �eld) when cooled?

Watch Video Solution

https://dl.doubtnut.com/l/_2uTbIFVSdKrP
https://dl.doubtnut.com/l/_7hPFWBlVp8Lh


Ncert File Additional Exercise

1. Why is diamagnetism, in contrast, almost

independent of temperature?

Watch Video Solution

2. If a toroid uses bismuth for its core, will the

�eld in the core be (slightly) greater or

(slightly) less than when the core is empty?

Watch Video Solution

https://dl.doubtnut.com/l/_Mj0bSVEM8UCG
https://dl.doubtnut.com/l/_lYEg1SHtErQs


3. Is the permeability of a ferromagnetic

material independent of the magnetic �eld ? If

not, is it more for lower or higher �elds ?

Watch Video Solution

4. Magnetic �eld lines are always nearly

normal to the surface of a ferromagnet at

every point. (This fact is analogous to the

static electric �eld lines being normal to the

surface of a conductor at every point.) Why?

https://dl.doubtnut.com/l/_s6T6Au5l1gYx
https://dl.doubtnut.com/l/_HRa6JlbbB2Fr


Watch Video Solution

5. Would the maximum possible

magnetization of a paramagnetic sample be of

the same order of magnitude as the

magnetization of a ferromagnet?

Watch Video Solution

6. Explain qualitatively on the basis of a

domain picture the irreversibility in the

magnetization curve of a ferromagnet.

https://dl.doubtnut.com/l/_HRa6JlbbB2Fr
https://dl.doubtnut.com/l/_D9MMeLNWoomJ
https://dl.doubtnut.com/l/_839VtUnqtqmy


Watch Video Solution

7. The hysteresis loop of a soft iron piece has a

much smaller area than that of a carbon steel

piece. If the material is to go through

repeated cycles of magnetization, which piece

will dissipate greater heat energy?

Watch Video Solution

https://dl.doubtnut.com/l/_839VtUnqtqmy
https://dl.doubtnut.com/l/_8aCfhamZGkfX


8. A system displaying a hysterisis loop such as

a ferromagnet, is a device for storing

memory?' Explain the meaning of this

statement.

Watch Video Solution

9. What kind of a ferromagnetic material is

used for coating magnetic tapes in a cassette

player or for building 'memory stores' in a

modern computer?

https://dl.doubtnut.com/l/_HCcVmpHdQA3b
https://dl.doubtnut.com/l/_Cq96rlSUieL1


Watch Video Solution

10. A certain region of space is to be shielded

from magnetic �elds. Suggest a method.

Watch Video Solution

11. A long straight horizontal cable carries a

current of . In the direction  south

of west to  north of east, �gure. The

magnetic meridian of the place happens to be

 west of the geographic meridian. The

2.5amp 10∘

10∘

10∘

https://dl.doubtnut.com/l/_Cq96rlSUieL1
https://dl.doubtnut.com/l/_5rK0Sht9v8dG
https://dl.doubtnut.com/l/_piKEnOM4VW0P


earth's magnetic �eld at the location is 

and the angle of dip is zero. Locate the line of

neutral points (Ignore the thickness of the

cable). [At neutral points, magnetic �ed due to

a current cable is equal and opposite to the

horizontal component of earth's magnetic

0.33G

https://dl.doubtnut.com/l/_piKEnOM4VW0P


�eld.] 

Watch Video Solution

12. A telephone cable at a place has four long

straight horizontal wires carrying a current of

https://dl.doubtnut.com/l/_piKEnOM4VW0P
https://dl.doubtnut.com/l/_8sou5ZBHUEPQ


1.0 A in the same direction east to west. The

earth's magnetic �eld at the place is 0.39 G,

and the angle of dip is . The magnetic

declination is nearly zero. What are the

resultant magnetic �eld at points 4.0 cm

above and below the cable ?

Watch Video Solution

35∘

13. A compass needle free to turn in a

horizontal plane is placed at the centre of a

circular coil of 30 turns and radius 12 cm. The

https://dl.doubtnut.com/l/_8sou5ZBHUEPQ
https://dl.doubtnut.com/l/_cT41XAEDeNms


coil is in a vertical plane making an angle of

 with the magnetic meridian when the

current in the coil is , the needle

points west to east. 

(a) Determine the horizontal component of

earth's magnetic �eld at the location. 

(b) The current in the coil is reversed and the

coil is rotated about its vertical axis by an

angle of  in the anticlockwise sense

looking from above. Predict the direction of

the needle. Take the magnetic declination at

the places to be zero.

Watch Video Solution

45∘

0.35amp.

90∘

https://dl.doubtnut.com/l/_cT41XAEDeNms


14. A magnetic dipole is under the in�uence of

two magnetic �elds. The angle between the

two �eld directions is  and one of the

�elds has a magnitude of . If the

dipole comes to stable equilibrium at an angle

of  with this �eld, what is the magnitude of

the other �eld?

Watch Video Solution

60∘

1.2 × 10− 2T

15∘

https://dl.doubtnut.com/l/_cT41XAEDeNms
https://dl.doubtnut.com/l/_28o01QJmAHoj


15. A monoenergetic (18 keV) electron beam

initially in the horizontal direction is subjected

to a horizontal magnetic �eld of 0.04 G normal

to the initial direction. Estimate the up or

down de�ection of the beam over a distance

of 30 cm (me . [Note: Data

in this exercise are so chosen that the answer

will give you an idea of the e�ect of earth’s

magnetic �eld on the motion of the electron

beam from the electron gun to the screen in a

TV set.]

Watch Video Solution

= 9.11 × 10– 31kg)

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


16. A sample of a paramagnetic salt contains

 atomic dipoles each of dipole

moment  . The sample is

placed under a homogeneous magnetic �eld

of 0.64 T and cooled to a temperature of 4.2 K.

The degree of magnetic saturation achieved is

equal to 15%. What is the total dipole moment

of the sample for a magnetic �eld of 0.98 T

and a temperature of 2.8 K ? ( Assume Curie's

law)

Watch Video Solution

2.0 × 1024

1.5 × 10− 23JT − 1

https://dl.doubtnut.com/l/_LBFNhzcPhDDt
https://dl.doubtnut.com/l/_eEJ20ij5VQSC


17. A Rowland ring of mean radius 15 cm has

3500 turns of wire wound on a ferromagnetic

core of relative permeability 800. What is the

magnetic �eld B in the core for a magnetising

current of 1.2 A ?

Watch Video Solution

18. The magnetic moment vectors  and 

associated with the intrinsic spin angular

→
μ s

→
μ l

https://dl.doubtnut.com/l/_eEJ20ij5VQSC
https://dl.doubtnut.com/l/_kxcjMar2cVBH
https://dl.doubtnut.com/l/_HtCyOx7pgTcD


Higher Order Thinking Kills And Advanced Level

momentum  and orbital angular momentum

 respectively, of an electron are predicted by

quantum theory (and veri�ed experimentally

to a high accuracy to be given by 

 and   

Which of these relations is in accordance with

the result expected classically? Outline the

derivation of the classical result.

Watch Video Solution

→
S

→
l

→
μ s = − ( )

→
S

e

m

→
μ l = − ( )

→
l

e

2m

https://dl.doubtnut.com/l/_HtCyOx7pgTcD
https://dl.doubtnut.com/l/_4Lh9gEWYeqtt


1. Tangent galvanometer is placed at a location

where horizontal component of earth's

magnetic �eld is  T. Radius

of the coil used in galvanometer is 25 cm and

number of turns are 100. Find the current

�owing through the galvanometer if de�ection

is 

Watch Video Solution

BH = 3.0 × 10− 5

60∘

2. Two magnets of di�erent masses and

geometry are tied together length wise. When

https://dl.doubtnut.com/l/_4Lh9gEWYeqtt
https://dl.doubtnut.com/l/_C1hqzl7iiD2F


this system is made to oscillate in a uniform

magnetic �eld then time period of oscillation

is found to be 4s. Now one of the magnets is

reversed and then again tied together length

wise. Time period of oscillation in same

magnetic �eld is found to be 3s. Calculate

ratio of magnetic moments of magnets.

Watch Video Solution

3. There is one short magnet of magnetic

moment  , which is placed on2.16Am2

https://dl.doubtnut.com/l/_C1hqzl7iiD2F
https://dl.doubtnut.com/l/_dCetsEgs4uMK


horizontal surface with its North Pole pointing

towards north. Locate null point on horizontal

surface if horizontal component of earth's

magnetic �eld is  .

Watch Video Solution

27μt

4. Show that the magnetic �eld at a point due

to a magnetic dipole is perpendicular to the

magnetic axis if the line joining the point with

the centre of the dipole makes an angle of

 with the magnetic axis.tan− 1(√2)

https://dl.doubtnut.com/l/_dCetsEgs4uMK
https://dl.doubtnut.com/l/_mX8Krrbl8XUw


Watch Video Solution

5. Mean radius of a toroid carrying current of

2A is  cm. Total number of turns in toroid

is 600. A paramagnetic substance is used to

prepare a ring to make the core of toroid and

its temperature is kept at 300K. If intensity of

magnetization in the core is A/m.

�nd the magnetic susceptibility of the material

at 300K. How the intensity of magnetization

will change when temperature of core is

changed to 450K?

30/π

6.0 × 10− 2

https://dl.doubtnut.com/l/_mX8Krrbl8XUw
https://dl.doubtnut.com/l/_i1J82bfahv1X


Watch Video Solution

6. A long cylinder of iron having cross

sectional area  . It is kept inside a long

solenoid having 4000 turns per metre. Current

�owing in the solenoid is 1.5 A. Magnetic �eld

developed inside the core is 3.14 T. Calculate

pole strength developed in the core.

Watch Video Solution

6cm2

https://dl.doubtnut.com/l/_i1J82bfahv1X
https://dl.doubtnut.com/l/_HDcxOs1z0obO


7. Bar magnet produces a magnetic �eld of

 at a point on its axis, which is at

a distance 15 cm away from the centre of

magnet. If length and area of cross section of

magnet are 1 cm and  respectively then

�nd intensity of magnet.

Watch Video Solution

1.5 × 10− 4T

1cm2

8. Assume that each iron atom has a

permanent magnetic moment equal to 2 Bohr

https://dl.doubtnut.com/l/_5h9b5ENltyVQ
https://dl.doubtnut.com/l/_8evBl1ZJD8V3


Revision Exercise Very Short Answer Question

magnetons 1 Bohr magneton equals

. The density of atoms in

iron is  atoms . (a) Find the

maximum magnetization  in a long cylinder

of iron. (b) Find the maximum magnetic �eld 

on the axis inside the cylinder.

Watch Video Solution

(

9.27 × 10− 24Am2)

8.52 × 1028 m− 3

I

B

1. What do you mean by natural magnet ?

https://dl.doubtnut.com/l/_8evBl1ZJD8V3
https://dl.doubtnut.com/l/_795Xab1e6DRn


Watch Video Solution

2. What is the directional property of a

magnet?

Watch Video Solution

3. Which of the following equations indicates

that magnetic monopole does not exist ?

Watch Video Solution

https://dl.doubtnut.com/l/_795Xab1e6DRn
https://dl.doubtnut.com/l/_zA96CVy93otW
https://dl.doubtnut.com/l/_gQ6ma3Vqjmy7
https://dl.doubtnut.com/l/_ykxuNoYYNSme


4. What are magnetic �eld lines? List two

characteristic properties of these lines.

Watch Video Solution

5. What is the direction of magnetic �eld

outside a magnet?

Watch Video Solution

6. What is the direction of magnetic �eld lines

inside a magnet?

https://dl.doubtnut.com/l/_ykxuNoYYNSme
https://dl.doubtnut.com/l/_Mc83TMp1yucS
https://dl.doubtnut.com/l/_EvXy3fpbGDrm


Watch Video Solution

7. Why don't two magnetic �eld lines intersect

each other?

Watch Video Solution

8. What do you mean by a magnetic dipole?

Watch Video Solution

https://dl.doubtnut.com/l/_EvXy3fpbGDrm
https://dl.doubtnut.com/l/_Np4BtrdmBzSc
https://dl.doubtnut.com/l/_8c1sZASBSCgi


9. What is the magnetic dipole moment of a

magnet? State its unit.

Watch Video Solution

10. De�ne magnetic length.

Watch Video Solution

11. What is the direction of the magnetic

dipole moment in a bar magnet?

https://dl.doubtnut.com/l/_26OKPxUZejoG
https://dl.doubtnut.com/l/_g1JnHIo1Oz8P
https://dl.doubtnut.com/l/_n4vN9nGc9x6l


Watch Video Solution

12. SI unit of magnetic pole strength is

Watch Video Solution

13. How does the magnetic moment and pole

strength of the two parts of a magnet change

if it is cut into two pieces transverse to its

length?

Watch Video Solution

https://dl.doubtnut.com/l/_n4vN9nGc9x6l
https://dl.doubtnut.com/l/_Zb0XsscEOtbs
https://dl.doubtnut.com/l/_fXquUh42eJJh


14. How does the magnetic moment and pole

strength of the two parts of a magnet change

if a magnet is cut into two pieces along its

length?

Watch Video Solution

15. Write an expression for magnetic �eld

intensity at any point an axial line of a bar

magnet.

Watch Video Solution

https://dl.doubtnut.com/l/_fXquUh42eJJh
https://dl.doubtnut.com/l/_avVZ4ozkVw3w
https://dl.doubtnut.com/l/_hb8XZwGYMAKJ


16. Give the expression for magnetic �eld at a

point on the equatorial line of a magnetic

dipole.

Watch Video Solution

17. The susceptibility of a magnetic material is

0.9853 . Identify the type of magnetic material .

Draw the modi�cation of the �eld pattern on

https://dl.doubtnut.com/l/_hb8XZwGYMAKJ
https://dl.doubtnut.com/l/_4rTL8VJ5qaaA
https://dl.doubtnut.com/l/_tNhFptjKtjZd


keeping a piece of this material in a uniform

magnetic �eld .

Watch Video Solution

18. What is the potential energy of a magnetic

dipole when it is placed perpendicular to the

magnetic �eld?

Watch Video Solution

https://dl.doubtnut.com/l/_tNhFptjKtjZd
https://dl.doubtnut.com/l/_UOGtIrtfExEd


19. What is the potential energy of a dipole

when it is perpendicular to a magnetic �eld?

Watch Video Solution

20. What is Gauss's law in magnetism? What

does it signify?

Watch Video Solution

21. What is Geomagnetism ?

https://dl.doubtnut.com/l/_SXiFqd0DxQtp
https://dl.doubtnut.com/l/_y9DZzoJTDT1a
https://dl.doubtnut.com/l/_kpV3kY0hmzkB


Watch Video Solution

22. What is the strength of earth's magnetic

�eld at the surface of earth?

Watch Video Solution

23. Give the location of earth's magnetic

dipole.

Watch Video Solution

https://dl.doubtnut.com/l/_kpV3kY0hmzkB
https://dl.doubtnut.com/l/_bGXO9hzRnxce
https://dl.doubtnut.com/l/_xwGohNHrtP3u
https://dl.doubtnut.com/l/_KbqMOUIDeAgx


24. State the elements of Earth's magnetic

�eld .

Watch Video Solution

25. The angle of declination at London is

 What do you mean by this statement ?

Watch Video Solution

10∘W

26. What is a geographic meridian ?

https://dl.doubtnut.com/l/_KbqMOUIDeAgx
https://dl.doubtnut.com/l/_134Ojy0sYMMe
https://dl.doubtnut.com/l/_4Ay744nX5tBF


Watch Video Solution

27. At what place on the earth, the magnetic

inclination has the smallest value?

Watch Video Solution

28. What is ment by magnetic declination ?

Watch Video Solution

https://dl.doubtnut.com/l/_4Ay744nX5tBF
https://dl.doubtnut.com/l/_BXN2Pkio1Xqj
https://dl.doubtnut.com/l/_F8egPabUhfo2


29. What is magnetic inclination at a place?

Watch Video Solution

30. What is meant by horizontal component of

Earth's magnetic �eld.

Watch Video Solution

31. What is the value of the horizontal

component of the earth's magnetic �eld at the

https://dl.doubtnut.com/l/_huHJsiqsabam
https://dl.doubtnut.com/l/_QvVeVSwElwOV
https://dl.doubtnut.com/l/_az8ehIKkb1qe


poles?

Watch Video Solution

32. What is the angle of dip at a place where

horizontal and vertical components of earth's

�eld are equal?

Watch Video Solution

33. What is intensity of magnetization? State

its unit.

https://dl.doubtnut.com/l/_az8ehIKkb1qe
https://dl.doubtnut.com/l/_UWoFxL3eTo4R
https://dl.doubtnut.com/l/_vGddk0ZspNei


Watch Video Solution

34. If a magnetic material is having magnetic

susceptibility  thent he relative

magnetic permeability  and type of

mangnetic material is

Watch Video Solution

(χ) = − 1

(μr)

35. What is the basic di�erence between

electric and magnetic �eld lines?

https://dl.doubtnut.com/l/_vGddk0ZspNei
https://dl.doubtnut.com/l/_lifygs4PJIRW
https://dl.doubtnut.com/l/_LXOJ5Hsw8S5w


Watch Video Solution

36. What is the unit of magnetic permeability

 of vacuum?

Watch Video Solution

μ0

37. What is magnetising intensity?

Watch Video Solution

https://dl.doubtnut.com/l/_LXOJ5Hsw8S5w
https://dl.doubtnut.com/l/_t73MTvaTlmin
https://dl.doubtnut.com/l/_ZDaQsTFj1izY


38. What is the unit of magnetic induction or

magnetic �ux density in SI?

Watch Video Solution

39. What is magnetic susceptibility of super

conductors.

Watch Video Solution

https://dl.doubtnut.com/l/_oNNhTTba39gO
https://dl.doubtnut.com/l/_rVAvsFxs8rlB


40. What is the relation between relative

magnetic permeability and magnetic

susceptibility?

Watch Video Solution

41. DIAMAGNETIC SUBSTANCES

Watch Video Solution

42. An example of diamagnetic substance is

https://dl.doubtnut.com/l/_cK9ERaLOQ1z5
https://dl.doubtnut.com/l/_VZ2OUU0TNSRg
https://dl.doubtnut.com/l/_Z3Asj3o9bgYT


Watch Video Solution

43. De�ne : 

(1) ferromagnetic 

(2) paramagnetic 

(3) diamagnetic substances

Watch Video Solution

44. What is Meissner e�ect?

Watch Video Solution

https://dl.doubtnut.com/l/_Z3Asj3o9bgYT
https://dl.doubtnut.com/l/_YywTJC2f9iK5
https://dl.doubtnut.com/l/_Q5vNlVLpWe7t


45. Show diagrammatically the behaviour of

magnetic �eld lines in the presence of : 

(i) Paramagnetic and 

(ii) Diamagnetic substance, How does one

explain this distinguishing feature ?

Watch Video Solution

46. चंुबक�य �े� रेखाएँ वायु क� अपे�ा लौह चंुबक�य

पदाथ� म� से गुजरना अ�धक पसंद करती है, �� ?

Watch Video Solution

https://dl.doubtnut.com/l/_Q5vNlVLpWe7t
https://dl.doubtnut.com/l/_7WDzg5f7qgoi
https://dl.doubtnut.com/l/_ysD68JF6QQMh


47. Why is diamagnetism independent of

temperature?

Watch Video Solution

48. Write one important property of a

paramagnetic material.

Watch Video Solution

https://dl.doubtnut.com/l/_ysD68JF6QQMh
https://dl.doubtnut.com/l/_egTZajFBufa1
https://dl.doubtnut.com/l/_cEMpzcdKyFpS


49. Give some examples of paramagnetic

substances.

Watch Video Solution

50. How are magnetic susceptibility 'x' and

relative magnetic permeability (  ) related ?

Watch Video Solution

μr

https://dl.doubtnut.com/l/_R0FCEQzs6G95
https://dl.doubtnut.com/l/_CDjk2vb68ld0


51. चंुबक�य �े� क� अनुप���त म� अनुचंुबक�य पदाथ� कैसा

�वहार दश�ते ह� ?

Watch Video Solution

52. What are ferromagnetic substances ?

Watch Video Solution

53. Give some examples of ferromagnetic

substances.

https://dl.doubtnut.com/l/_qt597F1szbQx
https://dl.doubtnut.com/l/_CMMEf5jQFITp
https://dl.doubtnut.com/l/_C8riRngiMVa6


Watch Video Solution

54. What is curie temperature?

Watch Video Solution

55. An iron bar magneti is heated to 

and then cooled in a magnetic �eld free space.

Will it retain magnetism?

Watch Video Solution

1000∘C

https://dl.doubtnut.com/l/_C8riRngiMVa6
https://dl.doubtnut.com/l/_NZBlAfCedt27
https://dl.doubtnut.com/l/_8m9KMa2GIQON
https://dl.doubtnut.com/l/_eNSUgmWbGiCz


56. What is the e�ect of rise of temperature

on the susceptibility of a ferromagnetic

substance?

Watch Video Solution

57. शै�थ� ( hysteresis ) �द�श�त करते है

Watch Video Solution

58. धारणशीलता ( retentivity ) से आप �ा समझते है ?

https://dl.doubtnut.com/l/_eNSUgmWbGiCz
https://dl.doubtnut.com/l/_NIrEw9ONoPvX
https://dl.doubtnut.com/l/_gdB9cPcegRyE


Watch Video Solution

59. What is meant by coercivity ?

Watch Video Solution

60. What is the basic use of hysteresis curve?

Watch Video Solution

61. PERMANENT MAGNET

https://dl.doubtnut.com/l/_gdB9cPcegRyE
https://dl.doubtnut.com/l/_KeqnfK2rpeM8
https://dl.doubtnut.com/l/_DQaaIVVR5V0J
https://dl.doubtnut.com/l/_iROlreNoCXPt


Watch Video Solution

62. The material for making permanent

magnets should have:

Watch Video Solution

63. Why is soft-iron not used for making a

permanent magnet?

Watch Video Solution

https://dl.doubtnut.com/l/_iROlreNoCXPt
https://dl.doubtnut.com/l/_uKfddAAq6adz
https://dl.doubtnut.com/l/_VMqnVacu7Aew
https://dl.doubtnut.com/l/_poW1fUBYl6xl


Revision Exercise Additional Question

64. Which material is used to make

electromagnets and why?

Watch Video Solution

65. Write the usage of electromagnets.

Watch Video Solution

1. Angle of dip is  at:90∘

https://dl.doubtnut.com/l/_poW1fUBYl6xl
https://dl.doubtnut.com/l/_dsyASjHPDsFC
https://dl.doubtnut.com/l/_QvM6axve2kMu


A. poles

B. equator

C. both (a) and (b)

D. none of these

Answer: A

Watch Video Solution

2. Which of the following equations indicates

that magnetic monopole does not exist ?

https://dl.doubtnut.com/l/_QvM6axve2kMu
https://dl.doubtnut.com/l/_ShchzeZ7ORkZ


Watch Video Solution

3. The formula of magnetic �ux is ____

Watch Video Solution

4. The magnetic susceptibility of a

diamagnetic material is

A. Small and negative

B. Small and positive

C. Large and positive

https://dl.doubtnut.com/l/_ShchzeZ7ORkZ
https://dl.doubtnut.com/l/_QTOxwYHkiC84
https://dl.doubtnut.com/l/_0zoEej4K4zmd


D. Large and negative

Answer: A

Watch Video Solution

5. The material of permanent magnet has

A. high retentivity and low coercivity

B. low retentivity and high coercivity

C. low retentivity and low coercivity

D. high retentivity and high coercivity.

https://dl.doubtnut.com/l/_0zoEej4K4zmd
https://dl.doubtnut.com/l/_62mfnofWUGkC


Revision Exercise Fill In The Blanks

Answer: D

Watch Video Solution

1. A current carrying coil is equivalent to

Watch Video Solution

https://dl.doubtnut.com/l/_62mfnofWUGkC
https://dl.doubtnut.com/l/_Tn0kKGUv3fqx


2. The ............. in a bar magnet plays the role,

same as that of positive charge in an electric

dipole.

Watch Video Solution

3. Magnetic dipole moment is a vector

directed from

Watch Video Solution

https://dl.doubtnut.com/l/_Jy1mKj7JhIQy
https://dl.doubtnut.com/l/_9G0qcbYXnfdi


4. A bar magnet is placed inside a uniform

magnetic �eld, What does in experience?

Watch Video Solution

5. The axis of earth's magnetic �eld is inclined

with the geographical axis at an angle of

about :

Watch Video Solution

https://dl.doubtnut.com/l/_Ka5ebfPsgatl
https://dl.doubtnut.com/l/_af8RLN6ZBDIF


Revision Exercise Short Answer Question

6. SI unit of magnetic pole strength is

Watch Video Solution

7. What is the di�erence between geographic

axis and geographic meridian?

Watch Video Solution

https://dl.doubtnut.com/l/_kXxJTJ5T5rQl
https://dl.doubtnut.com/l/_Xj1jwPeOlcBH


1. Can ever there be a magnet (a) with no pole

(b) with two similar poles (c) with three poles?

Watch Video Solution

2. (a) What is a natural magnet? 

(b) What is an arti�cial magnet?

Watch Video Solution

https://dl.doubtnut.com/l/_iIjqe6iHvjyo
https://dl.doubtnut.com/l/_C0Ki2yC813fb


3. Depict the �eld-line pattern due to a current

carrying solenoid of a �nite length. 

(i) The permeability of material is measured to

be  . Find the relative

permeability and susceptibility? 

(ii) A magnet weighs 75 g and its magnetic

moment is  . If the density of

the material of the magnet is

 . Calculate the intensity of

magnetism.

Watch Video Solution

0.12TA− 1m

2 × 10− 4Am2

7.5 × 103kgm− 3

https://dl.doubtnut.com/l/_b8ACnp4GDODP


4. Draw magnetic �eld lines around a bar

magnet.

Watch Video Solution

5. चु�क�य �े� रेखाओ ंतथा �व�ुत् �े� रेखाओ ंम� दो अ�र

�ल�खए।

Watch Video Solution

https://dl.doubtnut.com/l/_n1A3uva1to2N
https://dl.doubtnut.com/l/_2Vo5sKuGH16T


6. Write an expression for magnetic �eld

intensity at any point an axial line of a bar

magnet.

Watch Video Solution

7. Write an expression for magnetic potential

energy of a magnetic dipole kept in a uniform

magnetic �eld and explain the terms.

Watch Video Solution

https://dl.doubtnut.com/l/_Nbxy4GkTShiM
https://dl.doubtnut.com/l/_F40CDPmoSTPV
https://dl.doubtnut.com/l/_foSGmyljxFzF


8. Assertion : Gauss's law of magnetism is

di�erent from that for electrostatics. 

Reason Isolated magnetic poles are not known

to exist.

Watch Video Solution

9. Explain the cause of the earth's magnetism.

Watch Video Solution

https://dl.doubtnut.com/l/_foSGmyljxFzF
https://dl.doubtnut.com/l/_2y5YHXN6Y0Ml


10. Explain with the help of diagram the terms

 magnetic declination and  angle of dip

at a given place.

Watch Video Solution

(i) (ii)

11. At a place, the horizontal component of

earth's magnetic �eld is B and angle of dip is

. What is the value of horizontal

component of earth's magnetic �eld at

equator?

60∘

https://dl.doubtnut.com/l/_XJNLZmZczEOZ
https://dl.doubtnut.com/l/_0t354nGYbcEn


Watch Video Solution

12. What are isogonic, isoclinic and isodynamic

lines?

Watch Video Solution

13. De�ne magnetic susceptibility of a

material.Name two elements one having

positive susceptibility and the other having

negative susceptibility. What does negative

susceptibility signify?

https://dl.doubtnut.com/l/_0t354nGYbcEn
https://dl.doubtnut.com/l/_ViQGd7StsmqI
https://dl.doubtnut.com/l/_Z8pXEwdbPgg4


Watch Video Solution

14. State and explain Gauss's law in

magnetism.

Watch Video Solution

15. Explain paramagnetism with suitable

example .

Watch Video Solution

https://dl.doubtnut.com/l/_Z8pXEwdbPgg4
https://dl.doubtnut.com/l/_Wc3eb23f2mVl
https://dl.doubtnut.com/l/_2TDZAfwzgmUv
https://dl.doubtnut.com/l/_IWvl27xNANDl


16. Distinguish between paramagnetic and

ferromagnetic substances.

Watch Video Solution

17. Distinguish between diamagnetic and

paramagnetic substances.

Watch Video Solution

https://dl.doubtnut.com/l/_IWvl27xNANDl
https://dl.doubtnut.com/l/_DXWXzXlDVYIr


18. Give two points to distinguish between a

paramagnetic and a diamagnetic substance.

Watch Video Solution

19. Depict the behaviour of magnetic �eld lines

when (i) diamagnetic and (ii) a paramagnetic

material is placed in an external magnetic

�eld. Mention brie�y the properties of these

materials which explain this distinguishing

behaviour.

https://dl.doubtnut.com/l/_Xg97KvOcCEuK
https://dl.doubtnut.com/l/_peVci4tdaASd


Watch Video Solution

20. What is the basic di�erence between the

atom/molecule of a diamagnetic and a

paramagnetic material? Why are elements

with even atomic number more likely to be

diamagnetic?

Watch Video Solution

21. How will a dia, para and a ferromagnetic

material behave when kept in a non-uniform

https://dl.doubtnut.com/l/_peVci4tdaASd
https://dl.doubtnut.com/l/_b1Drc8uItS71
https://dl.doubtnut.com/l/_KXn2O8hgHiU5


external magnetic �eld? Give on example of

each of these materials.

Watch Video Solution

22. Electrons in a paramagnetic compound are

Watch Video Solution

23. The magnetic moments of the domains in a

ferromagnetic substance-

Watch Video Solution

https://dl.doubtnut.com/l/_KXn2O8hgHiU5
https://dl.doubtnut.com/l/_EaJwDstD5HYL
https://dl.doubtnut.com/l/_PvIXBHzpAo9M


24. When a ferromagnetic material is heated

to temperature above its Curie tamperature,

the material

Watch Video Solution

25. What di�erence between soft

ferromagnetic materials and hard

ferromagnetic materials.

Watch Video Solution

https://dl.doubtnut.com/l/_PvIXBHzpAo9M
https://dl.doubtnut.com/l/_0epndljwGePm
https://dl.doubtnut.com/l/_dJWZEaOqQXYB


26. Di�erentiate between the properties of

soft iron and steel.

Watch Video Solution

27. Why is soft iron preferred for making the

core of a transformer?

Watch Video Solution

https://dl.doubtnut.com/l/_dJWZEaOqQXYB
https://dl.doubtnut.com/l/_SH24a24m3hAT
https://dl.doubtnut.com/l/_wXbrngqG1Wft


28. A bar magnet of magnetic moment 6 

is aligned at  with a uniform external

magnetic �eld of 0.44 T. Calculate (a) the work

done in turning the magnet to align its

magnetic moment (i) normal to the magnetic

�eld, (ii) opposite to the magnetic �eld, and (b)

the torque on the magnet in the �nal

orientation in case (ii).

Watch Video Solution

J /T

60∘

https://dl.doubtnut.com/l/_G8OzdSKT0UG0


29. What are dia, para and ferro magnetic

materials? Discuss their important properties.

Watch Video Solution

30. At a place, the horizontal component of

earth's magnetic �eld is B and angle of dip is

. What is the value of horizontal

component of earth's magnetic �eld at

equator?

Watch Video Solution

60∘

https://dl.doubtnut.com/l/_FZc8Lyu3PWyn
https://dl.doubtnut.com/l/_fMkZ0Qc2DBfR


31. Write two properties of a material suitable

for making 

(a) a permanent magnet , and (b) an

electromagnet

Watch Video Solution

32. How does the magnetic brake of a train

work?

Watch Video Solution

https://dl.doubtnut.com/l/_fMkZ0Qc2DBfR
https://dl.doubtnut.com/l/_5uKGUNTVPfLj
https://dl.doubtnut.com/l/_ZRX8u5Hptwdp


33. A short bar magnet placed with its axis at

 with a uniform external magnetic �eld of

0.25 T experiences a torque of magnitude

equal to . What is the magnitude

of magnetic moment of the magnet ?

Watch Video Solution

30∘

4.5 × 10− 2J

34. The vertical and horizontal components of

earth's magnetic at a place are  G and0.2

https://dl.doubtnut.com/l/_3PnPfkrm2o8f
https://dl.doubtnut.com/l/_ib7ZCpKVcdyA


Revision Exercise Long Answer Question

 G respectively . Calculate the angle of

dip and earth's magnetic �eld at that place .

Watch Video Solution

0.3464

35. शै�थ� लूप (hysteresis loop) का �े�फल ��

करता है-

Watch Video Solution

https://dl.doubtnut.com/l/_ib7ZCpKVcdyA
https://dl.doubtnut.com/l/_znNfFOELmETv


1. De�ne magnetisation and magnetic

intensity. Deduce the relation among relative

magnetic permeability, permeability of vacuum

and magnetic susceptibility. What is the value

of susceptibility of a super conductor?

Watch Video Solution

2. Write the SI unit of magnetic dipole

moment .

Watch Video Solution

https://dl.doubtnut.com/l/_5BVik7r952JI
https://dl.doubtnut.com/l/_rpCiOvCXx6DA


3. De�ne the term retentivity and coercivity.

Watch Video Solution

4. Compare paramagnetic , diamagnetic and

ferromagnetic substances on the basis of

magnetic permeability and magnetic

susceptibility .

Watch Video Solution

https://dl.doubtnut.com/l/_rpCiOvCXx6DA
https://dl.doubtnut.com/l/_wonbNl2kw3U0
https://dl.doubtnut.com/l/_1ZoRIp4Q8Dgl
https://dl.doubtnut.com/l/_Qrsfwp8J2Qmp


5. A small compass needle of magnetic

moment M is free to turn about an axis

perpendicular to the direction of uniform

magnetic �eld B. The moment of inertia of the

needle about the axis is I. The needle is slightly

displaced from its stable position and then

released. Prove that it executes simple

harmonic motion. Hence deduce the

expression for its time period.

Watch Video Solution

https://dl.doubtnut.com/l/_Qrsfwp8J2Qmp


Competition File Objective Type Question A

Multiple Choice Question

1. A compose needle which is allowed to move

in a horizontal plane is taken to a

geomagnetic pole. It

A. will oscillate

B. will be aligned to north-south direction.

C. will be aligned to east-west direction

D. will be aligned to random direction

https://dl.doubtnut.com/l/_xFJspGbl4U9o


Answer: D

Watch Video Solution

2. The permanent magnetic moment of the

atoms of a material is zero. The material

A. may be ferromagnetic

B. must be ferromagnetic

C. may be paramagnetic

D. must be diamagnetic

https://dl.doubtnut.com/l/_xFJspGbl4U9o
https://dl.doubtnut.com/l/_1ekGgu4hV7yq


Answer: D

Watch Video Solution

3. A magnetised steel wire of length L has a

magnetic moment of . If the wire is

bent into a semicircular arc, then what would

be its new magnetic moment? (assume that

the poles are situated at the ends of the wire.)

A. 

B. 

3.14Am2

2M /π

M /2π

https://dl.doubtnut.com/l/_1ekGgu4hV7yq
https://dl.doubtnut.com/l/_Zb33gi5qRA2F


C. 

D. 

Answer: A

Watch Video Solution

M /π

M

4. The angle of dip at the magnetic equator is

A. 

B. 

C. 

δ1 = π/2, δ2 = 0

δ1 = 0, δ2 = 0

δ1 = π/2, δ2 = π/2

https://dl.doubtnut.com/l/_Zb33gi5qRA2F
https://dl.doubtnut.com/l/_RViLCPOFvRSD


D. 

Answer: A

Watch Video Solution

δ1 = 0, δ2 = π/2

5. A paramagnetic material is placed in a

magnetic �eld. Consider the following

statements : (A) If the magnetic �eld is

increased, the magnetization is increased. (B)

If the temperature is increased, the increased

the magnetization is increased.

https://dl.doubtnut.com/l/_RViLCPOFvRSD
https://dl.doubtnut.com/l/_52GP9Fo9rymy


A. Statement A is correct and statement B

is incorrect

B. Statement A is incorrect and statement

B is correct

C. Both the statements are correct

D. Both the statements are incorrect

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_52GP9Fo9rymy


6. Points A and B are located along a line

perpendicular to the axis of a small bar

magnet. Line joining the points A and B is

passing through the centre of bar magnet.

Point A is at a distance x from the centre of

magnet on one side and point B is on the

other side of magnet at a distance 3x from the

centre of magnet. If  and  are the

magnetic �eld intensities at A and B

respectively then �nd approximate value of

B1 B2

B1 :B2

https://dl.doubtnut.com/l/_E3CY3LFqzEAI


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

1: 9

9: 1

1: 27

27: 1

7. A sample of paramagnetic material is placed

in an external magnetic �eld to get

magnetized. Intensity of external magnetic

https://dl.doubtnut.com/l/_E3CY3LFqzEAI
https://dl.doubtnut.com/l/_UVFu7bEA9vJl


�eld is slowly increased to a value that

magnetization in sample of material becomes

constant. Now temperature of this

magnetized sample is decreased. What will be

the e�ect on magnetization of sample due to

decrease in temperature?

A. Magnetization will increase

B. Magnetization will decrease

C. Magnetization remains una�ected

D. Magnetization may increase or decrease

Answer: C

https://dl.doubtnut.com/l/_UVFu7bEA9vJl


View Text Solution

8. Two short bar magnets are taken and

fastened together perpendicularly by their

centres as shown in �gure. Magnetic moment

of each magnet is M and A is a point on

bisector of this system at a distance d from

the centre as N A S shown in �gure. Magnetic

https://dl.doubtnut.com/l/_UVFu7bEA9vJl
https://dl.doubtnut.com/l/_9x4xsSWfC3NI


�eld intensity at point A is 

A. 

B. 

C. 

D. 

B =
μ0

4π

M

d3

B =
μ0

4π

2M

d3

B =
μ0

4π

M√2

d3

B =
μ0

4π

2√2M

d3

https://dl.doubtnut.com/l/_9x4xsSWfC3NI


Answer: D

Watch Video Solution

9. A dip circle is taken to geomagnetic equator.

The needle is allowed to move in a vertical

plane perpendicular to the magnetic meridian.

The needle will stay

A. At an angle  with the horizontal

B. At an angle  with the vertical

C. Vertical

30∘

45∘

https://dl.doubtnut.com/l/_9x4xsSWfC3NI
https://dl.doubtnut.com/l/_RvBkdS0S5ZuP


D. Horizontal

Answer: C

Watch Video Solution

10. Explain what is meant by neutral points?

How will you calculate magnetic moment of a

bar magnet by locating the neutral points?

A. two

B. four

https://dl.doubtnut.com/l/_RvBkdS0S5ZuP
https://dl.doubtnut.com/l/_8z3rQSXBLCMi


C. eight

D. in�nite

Answer: D

Watch Video Solution

11. Two short bar magnets of magnetic

moments  each are arranged at the

opposite corners of a square of side d such

that their centres coincide with thecorners

and their axes are parallel. If the like poles are

m

https://dl.doubtnut.com/l/_8z3rQSXBLCMi
https://dl.doubtnut.com/l/_EJDPskNLGry7


in the same direction, the magnetic induction

at any of the other corners of the square is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

B =
μ0

4π

M√5

a3

B =
μ0

4π

M√2

a3

B =
μ0

4π
M

a3

B =
μ0

4π
3M

a3

https://dl.doubtnut.com/l/_EJDPskNLGry7


12. A magnetised wire of moment M is bent

into an arc of a circle subtending an angle of

60^(@) at the centre. The new magnetic

moment is 

A. 

B. 

C. 

D. none of these

Answer: A

3M /π

2M /π

M /π

https://dl.doubtnut.com/l/_VinNK6GNlQOy


Watch Video Solution

13. At a certain place , the horizontal

component of earth's magnetic �eld is 

times of its vertical component . The angle of

dip at that place is

A. 

B. 

C. 

D. none of these

1

√3

30∘

60∘

45∘

https://dl.doubtnut.com/l/_VinNK6GNlQOy
https://dl.doubtnut.com/l/_zuqzgdm8fCYk


Answer: B

Watch Video Solution

14. When current is doubled de�ection is also

doubled in

A. moving coil galvanometer

B. tangent galvanometer

C. both

D. none

https://dl.doubtnut.com/l/_zuqzgdm8fCYk
https://dl.doubtnut.com/l/_TZAC8huxQh32


Answer: A

Watch Video Solution

15. Suggest a material that can be used to

make a permanent magnet.

A. low retentivity and low coercive force

B. low retentivity and high coercive force

C. high retentivity and low coercive force

D. high retentivity and high coercive force

https://dl.doubtnut.com/l/_TZAC8huxQh32
https://dl.doubtnut.com/l/_eooCNC0HAJnv


Answer: D

Watch Video Solution

16. Length of a very long bar magnet is kept

along the axis of a circular loop of radius r in

such a manner that North Pole of magnet lies

at the centre of circular loop. Magnitude of

magnetic �eld due to magnet at any point on

the circumference of loop is B. Current i �ows

through the loop. Magnetic force acting on

circular loop is

https://dl.doubtnut.com/l/_eooCNC0HAJnv
https://dl.doubtnut.com/l/_yOlspcOhHdaf


A.  along the plane of loop

B.  along the axis of loop

C.  along the axis of loop

D. Zero

Answer: B

View Text Solution

2πirB

2πirB

2irB

17. If a bar magnet of pole strength m and

magnetic moment M is cut equally 5 times

parallel to its axis and again 3 times

https://dl.doubtnut.com/l/_yOlspcOhHdaf
https://dl.doubtnut.com/l/_2RbA0E9QkNjD


perpendicular to its axis, then the pole

strength and magnetic moment of each piece

are respectively.

A. m,M

B. 

C. 

D. 

Answer: C

Watch Video Solution

m/2, M

m. M /2

m/2, M /2

https://dl.doubtnut.com/l/_2RbA0E9QkNjD
https://dl.doubtnut.com/l/_p2j9BPKh7ek1


18. When a ferromagnetic material is heated

above its Curie temperature , the material

A. it behaves like a diamagnetic material

B. it behaves like a paramagnetic material

C. it remains ferromagnetic

D. it becomes non-magnetic

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_p2j9BPKh7ek1


19. If at a certain place  and  are

horizontal and vertical components of earth's

magnetic �eld respectively and  is the angle

of dip at the same place then

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

BH BV

δ

BV = BH tan δ

BH = BV tan δ

BV = BH sin δ

BH = BV cos δ

https://dl.doubtnut.com/l/_7g9fAMkKwozX


Watch Video Solution

20. The magnetic moments of two bar

magnets of same size are in the ratio 

When they are placed one over the other with

their similar poles together, then their perlod

of oscillation in a magnetic �eld is 3s. If one of

the magnets is reversed, then the period of

oscillation in the same �eld will be q

A. 2s

B. 

1: 2.

2√3s

https://dl.doubtnut.com/l/_7g9fAMkKwozX
https://dl.doubtnut.com/l/_y7aDNxUR9NYx


C. 

D. 

Answer: B

Watch Video Solution

2√2s

2√5s

21. The magnetic �eld B and the magnetic

intensity H in a material are found to be 

and , respectively. Calculate the

relative permeability  and suspectibility of

1 ⋅ 6T

1000Am− 1

μr

https://dl.doubtnut.com/l/_y7aDNxUR9NYx
https://dl.doubtnut.com/l/_rQ88iP0U4p6y


the material. What is the nature of the

material?

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

B

H

− 1
B

H

B

μ0H

− 1
B

μ0H

https://dl.doubtnut.com/l/_rQ88iP0U4p6y


22. A bar magnet is pivoted at its centre and

placed in such a manner that it can freely

rotate in horizontal plane. Time period of

oscillation for this magnet in earth's magnetic

�eld is measured at two di�erent places. Time

period of oscillation is 3s at a place where

angle of dip is  and time period is 4s at a

place where angle of dip is  . Let  and 

 are the net magnetic �elds due to earth at

two places in same order. Then 

A. 

30∘

60∘ B1

B2

B1 /B2

16

9√3

https://dl.doubtnut.com/l/_llJYkvPj2acH


Competition File Objective Type Question B

Multiple Choice Question Aipmt Neet And Other

State For Medical Entrance

B. 

C. 

D. 

Answer: A

View Text Solution

16√3

9

9

16√3

9√3

16

https://dl.doubtnut.com/l/_llJYkvPj2acH


1. Nickel shows ferromagnetic property at

room temperature. If the temperature is

increased beyond curie temperature, then it

will show

A. Anti-ferromagnetism

B. No magnetic property

C. Diamagnetism

D. Paramagnetism

Answer: D

Watch Video Solution

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


Watch Video Solution

2. A thin diamagnetic rod is placed vertically

between the poles of an electromagnet . When

the current in the electromagnet is switched

on , then the diamagnetic rod is pushed up ,

out of the horizontal magnetic �eld . Hence

the rod gains gravitational potential energy .

The work required to do this comes from

A. The lattice structure of the material of

the rod

https://dl.doubtnut.com/l/_rsQXKQJyNTVH
https://dl.doubtnut.com/l/_4f72jPEFcK0N


B. The magnetic �eld

C. The current source

D. The induced electric �eld due to the

changing magnetic �eld

Answer: C

Watch Video Solution

3. Electromagnets are made of soft iron

because soft iron has

https://dl.doubtnut.com/l/_4f72jPEFcK0N
https://dl.doubtnut.com/l/_RhiVXMzB7cyd


A. Low retentivity and low coercive force

B. High retentivity and low coercive force

C. Low retentivity and high coercive force

D. High retentivity and high coercive force

Answer: A

Watch Video Solution

4. The pole strength of a bar magnet is 48

ampere-metre and the distance between its

poles is 25 cm. The amount of the coupled

https://dl.doubtnut.com/l/_RhiVXMzB7cyd
https://dl.doubtnut.com/l/_c00aOW8XyGc5


force by which it can be placed at an angle

 with the uniform magnetic intensity of

�ux density 0.15 newton/ampere-metre will be

A. 0.9 newton x metre

B. 12 newton x metre

C. 12 newton x metre

D. None of these

Answer: A

Watch Video Solution

30∘

https://dl.doubtnut.com/l/_c00aOW8XyGc5
https://dl.doubtnut.com/l/_fY6sdsGIVsuZ


5. At a point A on the earth's surface of angle

of dip, . At a point B on the earth's

surface the angle of dip, . We can

interpret that.

A. A and B are both located in the southern

hemisphere.

B. A and B are both located in the northern

hemisphere.

C. A is located in the southern hemisphere

and B is located in the northern

δ = + 25∘

δ = − 25∘

https://dl.doubtnut.com/l/_fY6sdsGIVsuZ


hemisphere.

D. A is located in the northern hemisphere

and B is located in the southern

hemisphere.

Answer: C

Watch Video Solution

6. A bar magnet having a magnetic moment of

 is free to rotate in a horizontal

plane. A horizontal magnetic �eld

2 × 104JT − 1

https://dl.doubtnut.com/l/_fY6sdsGIVsuZ
https://dl.doubtnut.com/l/_2lfUi1j5snUA


 T exists in the space. The work

done in taking the magnet slowly from a

direction parallel to the �eld to a direction

 from the �eld is

A. 12J

B. 6J

C. 2J

D. 0.6J

Answer: B

Watch Video Solution

B = 6 × 10− 4

60∘

https://dl.doubtnut.com/l/_2lfUi1j5snUA


7. A vibration magnetometer placed in

magnetic meridian has a small bar magnet.

The magnet executes oscillations with a time

period of 2 sec in earth's horizontal magnetic

�eld of 24 microtesla. When a horizontal �eld

of 18 microtesla is produced opposite to the

earth's �eld by placing a current carrying wire,

the new time period of magnet will be

A. 3s

B. 4s

https://dl.doubtnut.com/l/_2lfUi1j5snUA
https://dl.doubtnut.com/l/_vNRzEsghaz4Q


C. 1s

D. 2s

Answer: B

Watch Video Solution

8. There are four light-weight-rod sample A, B,

C, D separately suspended by threads. A bar

magnet is slowly brought near each sample

and the following observations are noted 

(i) A is feebly repelled 

https://dl.doubtnut.com/l/_vNRzEsghaz4Q
https://dl.doubtnut.com/l/_ZXjG3Fof8YyV


(ii) B is feebly attracted 

(iii) C is strongly attracted 

(iv) D remains una�ected 

Which one of the following is true?

A. B is a paramagnetic material

B. C is a diamagnetic material

C. D is a ferromagnetic material

D. A is a non-magnetic material

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_ZXjG3Fof8YyV


9. A compose needle which is allowed to move

in a horizontal plane is taken to a

geomagnetic pole. It

A. will stay in east-west direction only

B. will become rigid showing no movement

C. will stay in any position

D. will stay in north-south direction only

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_ZXjG3Fof8YyV
https://dl.doubtnut.com/l/_iJS6On8RWvcJ


10. Following �gures show the arrangement of

bar magnets in di�erent con�gurations. Each

magnet has magnetic dipole moment (m).

Which con�guration has highest value of

magnetic dipole moment?

A. 

B. 

C. 

D. 

https://dl.doubtnut.com/l/_iJS6On8RWvcJ
https://dl.doubtnut.com/l/_wnSTzz9Fvi6X


Answer: C

Watch Video Solution

11. The magnetic susceptibility is negative for

A. paramagnetic material only

B. ferromagnetic material only

C. paramagnetic and ferromagnetic

materials

D. diamagnetic material only

https://dl.doubtnut.com/l/_wnSTzz9Fvi6X
https://dl.doubtnut.com/l/_Rsd9oFBoKEob


Competition File Objective Type Question B

Multiple Choice Question Jee Main And Other

State Board For Engineering Entrance

Answer: D

Watch Video Solution

1. A circular coil having N turns and radius r

carries a current I. It is held in the XZ plane in

a magnetic �eld . The torque on the coil

due to the magnetic �eld is :

Bî

https://dl.doubtnut.com/l/_Rsd9oFBoKEob
https://dl.doubtnut.com/l/_M4OXUv9SHwaU


A. 

B. zero

C. 

D. 

Answer: D

Watch Video Solution

Br2I

πN

Bπr2I

N

Bπr2N

2. Two short bar magnets of length  each

have magnetic moments

 respectively. They are

1cm

1.20Am2 and 1.00Am2

https://dl.doubtnut.com/l/_M4OXUv9SHwaU
https://dl.doubtnut.com/l/_Zr9IByBCQQxg


placed on a horizontal table parallel to each

other with their  poles pointing towards the

south. They have a common magnetic equator

and are separted by a distance of . The

value of the resultant horizontal magnetic

induction at the mid - point  of the line

joining their centres is close to (Horizontal

component of earths magnetic induction is

A. 

B. 

C. 

N

20.0cm

O

3.6 × 10.5Wh/m2

2.56 × 10− 4Wb/m2

3.50 × 10− 4Wb/m2

5.80 × 10− 4Wb/m2

https://dl.doubtnut.com/l/_Zr9IByBCQQxg


D. 

Answer: A

Watch Video Solution

3.6 × 10− 5Wb/m2

3. The coercivity of a small magnet where the

ferromagnet gets demagnetised is

 The current required to be

passed in a solenoid of length 10cm and

number of turns 100 so that the magnet gets

demagnetised when inside the solenoid is

3 × 103A. m− 1

https://dl.doubtnut.com/l/_Zr9IByBCQQxg
https://dl.doubtnut.com/l/_DiFhVFRSNqNd


A. 6A

B. 30mA

C. 60 mA

D. 3A

Answer: D

Watch Video Solution

4. Hysteresis loops for two magnetic materials

A and B are given below: 

 

https://dl.doubtnut.com/l/_DiFhVFRSNqNd
https://dl.doubtnut.com/l/_38BgM5dppNmc


These materials are used to make magnets for

electric generators, transformer core and

electromagnet core. Then it is proper to use:

A. A for electric generators and

transformers.

B. A for electromagnets and B for electric

generators.

C. A for transformers and B for electric

generators.

D. B for electromagnets and transformers.

https://dl.doubtnut.com/l/_38BgM5dppNmc


Answer: D

View Text Solution

5. A bar magnet of moment of inertia

 placed in a vibration

magnetometer and oscillating in a uniform

magnetic �eld  makes 20

oscillations in 15 s. The magnetic moment of

the bar magnet is:

A. 

9 × 10− 5kgm2

16π2 × 10− 5T

3Am2

https://dl.doubtnut.com/l/_38BgM5dppNmc
https://dl.doubtnut.com/l/_cMwrOpfp4XHz


B. 

C. 

D. 

Answer:

Watch Video Solution

2Am2

5Am2

6Am2

6. Two magnetic dipoles X and Y are placed at

a separation d, with their axes perpendicular

to each other. The dipole moment of Y is twice

that of X. A particle of charge q is passing

https://dl.doubtnut.com/l/_cMwrOpfp4XHz
https://dl.doubtnut.com/l/_36JNPnYt8gpy


through their midpoint P, at angle  = 45 with

the horizontal line as shown in the �gure.

What would be the magnitude of force on the

particle at that instant? (d is much larger than

the dimensions of the dipole) 

A. 

B. 

C. 

D. 

θ

( ) × qv
μ0

4π
M

(d/2)3

0

( ) × qv
μ0

4π
2M

(d/2)3

√2( ) × qv
μ0

4π

M

(d/2)3

https://dl.doubtnut.com/l/_36JNPnYt8gpy


Answer: B

View Text Solution

7. If a bar magnet of pole strength m and

magnetic moment M is cut equally 5 times

parallel to its axis and again 3 times

perpendicular to its axis, then the pole

strength and magnetic moment of each piece

are respectively.

A. ,
m

20
M

4

https://dl.doubtnut.com/l/_36JNPnYt8gpy
https://dl.doubtnut.com/l/_INzPODaEfcUl


B. 

C. 

D. 

Answer: C

Watch Video Solution

,
m

5
M

20

,
m

6
M

24

,
m

5
M

24

8. A short bar magnet having magnetic

moment  , placed in a vibrating

magnetometer, vibrates with a time period of

8 s. Another short bar magnet having a

4Am2

https://dl.doubtnut.com/l/_INzPODaEfcUl
https://dl.doubtnut.com/l/_hoCaIjeDyeqd


magnetic moment  vibrates with a time

period of 6 s. If the moment of inertia of the

second magnet is  , the moment

of inertia of the �rst magnet is (assuming that

both magnets are kept in the same uniform

magnetic induction �eld):

A. 

B. 

C. 

D. 

Answer: B

8Am2

9 × 10− 2kgm2

9 × 10− 2kgm2

8 × 10− 2kgm2

5.33 × 10− 2kgm2

12.2 × 10− 2kgm2

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


Watch Video Solution

9. In a de�ection magnetometer which is

adjusted in the usual way. When a magnet is

introduced, the de�ection observed is  and

the period of oscillation of the needle in the

magnetometer is . When the magnet is

removed, the period of oscillation is . The

relation between  and  is

A. 

B. 

θ

T

T0

T T0

T 2 = T 2
0 cos θ

T 2 =
T 2

0

cos θ

https://dl.doubtnut.com/l/_hoCaIjeDyeqd
https://dl.doubtnut.com/l/_n3d7Mq92omN2


C. 

D. 

Answer: A

Watch Video Solution

T = T0 cos θ

T =
T0

cos θ

10. The B-H curve for a ferromagnet is shown

in the �gure. The ferromagnet is placed inside

a long solenoid with 1000 turns/cm. The

current that should be passed in the solenoid

to demagnetise the ferromagnet completely

https://dl.doubtnut.com/l/_n3d7Mq92omN2
https://dl.doubtnut.com/l/_cZhqUWMA1Nxy


is: 

A. 2mA

B. 

C. 

D. 

Answer: C

View Text Solution

20μA

1mA

40μA

https://dl.doubtnut.com/l/_cZhqUWMA1Nxy


11.  are susceptiblility of a

Paramagenetic material at temperatures

 respectively, then

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

x1 and x2

T1, K and T2K

x1 = x2

x1T1 = x2T2

x1T2 = x2T1

x1√T1 = x2√T2

https://dl.doubtnut.com/l/_obs6RlCXL79w


12. If a magnetic dipole of moment M situated

in the direction of a magnetic �eld B is rotated

by , then the amount of work done is

A. MB

B. 2MB

C. 

D. zero

Answer: B

Watch Video Solution

180∘

MB

√2

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


13. If there is no torsion in the suspension

thread, then the time period of a magnet

executing oscillation is:

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

T = √
1

2π
MB

1

T = √
1

2π

1

MB

T = 2π√
I

MB

T = 2π√
MB

I

https://dl.doubtnut.com/l/_C64yJyewMYqY


14. The magnetic susceptibility of a

paramagnetic material at , its

value at  will be

A. 0.0045

B. 0.003

C. 0.015

D. 0.0075

Answer: C

Watch Video Solution

−73∘Cis0.0075

−173∘C

https://dl.doubtnut.com/l/_lJqJMS8PRuwl


15. A magnetic compass needl oscillates 30

times per minute at a place where the dip is

 and 40 times per minute where the dip is 

 if  and  are respectively the total

magnetic �eld due to the earth at the two

places then the ratio  is best given by

A. 3.6

B. 1.8

C. 2.2

D. 0.7

45∘

30∘ B1 B2

B1 /B2

https://dl.doubtnut.com/l/_BYu4OaIeUbCD


Answer: D

Watch Video Solution

16. A short bar magnet is placed in the

magnetic meridian of the earth with its north

pole pointing north. Neutral points are found

at a distance of 30 cm from the magnet on the

East-West line drawn through the mid point of

the magnet. What is the magnetic moment of

the magnet in ? (Given  in SJAm2 m = 10− 7

https://dl.doubtnut.com/l/_BYu4OaIeUbCD
https://dl.doubtnut.com/l/_NbpDB9chieD9


units and  horizontal component of

earth's magnetic �eld  tesla)

A. 9.7

B. 4.9

C. 19.4

D. 14.6

Answer: A

Watch Video Solution

BH =

= 3.6 × 10− 5

https://dl.doubtnut.com/l/_NbpDB9chieD9


17. A magentic dipole in a constant magnetic

�eld has

A. Maximum potential energy when the

torque is maximum

B. Zero potential energy when the torque

is minimum

C. Zero potential energy when the torque

is maximum.

https://dl.doubtnut.com/l/_C3tcHarIkgV9


D. Minimum potential energy when the

torque is maximum

Answer: C

Watch Video Solution

18. A magnetic needle of magnetic moment

 And moment of inertia

 Is performing simple

harmonic oscillations in a magnetic �eld of

6.7 × 10− 2A. m2

7.5 × 10− 6kg. m2

https://dl.doubtnut.com/l/_C3tcHarIkgV9
https://dl.doubtnut.com/l/_eJcizGjCpxG3


0.01 T. time taken for 10 complete oscillations

is

A. 6.65 s

B. 8.89 s

C. 6.98 s

D. 8.76 s

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_eJcizGjCpxG3


Competition File Objective Type Question B

Multiple Choice Question Jee Advanced For Iit

Entrance

1. The magnet �eld lines due to a bar magnet

are correctly shown in

A. 

B. 

C. 

D. 

Answer: D

https://dl.doubtnut.com/l/_VaNo9EfGrjQe


Watch Video Solution

2. A current loop is placed in a uniform

magnetic �eld in four di�erent orientation, I, II,

III and IV, arrange them in the decreasing

order of potential energy 

A. I gt III gt II gt IV

B. I gt IV gt II gt III

C. IgtIIgtIII gt IV

https://dl.doubtnut.com/l/_VaNo9EfGrjQe
https://dl.doubtnut.com/l/_LDhDOWOCAB4g


Competition File Objective Type Question C

Multiple Choice Question

D. III gt IV gt I gt II

Answer: C

View Text Solution

1. Mark the correct option

A. Diamagnetism is due to di�erence in

magnetic moments of paired electrons

https://dl.doubtnut.com/l/_LDhDOWOCAB4g
https://dl.doubtnut.com/l/_Mj5HC3NwTGRG


in presence of external magnetic �eld.

B. Property of diamagnetism occurs in all

materials.

C. Magnetic �eld due to induced magnetic

moment is opposite to external �eld

applied.

D. Intensity of magnetization of

paramagnetic materials is proportional

to magnetizing �eld intensity.

Answer: A::B::C::D

https://dl.doubtnut.com/l/_Mj5HC3NwTGRG


Watch Video Solution

2. अनुचु�क�य पदाथ� के ��ेक परमाणु का �ायी

चु�क�य आघूण� होता है

A. must be ferromagnetic

B. must be paramagnetic

C. must be diamagnetic

D. may be paramagnetic

Answer: D

https://dl.doubtnut.com/l/_Mj5HC3NwTGRG
https://dl.doubtnut.com/l/_aBYDwDluEucd


Watch Video Solution

3. Select the correct option(s).

A. A bar magnet is equivalent to a current

loop

B. Magnetic �eld can be produced by

electric charges only

C. North Pole is equivalent to anticlockwise

current

https://dl.doubtnut.com/l/_aBYDwDluEucd
https://dl.doubtnut.com/l/_m9dlLrNEjbbw


D. South Pole is equivalent to clockwise

current

Answer: A::B::C::D

Watch Video Solution

4. Select the correct option(s).

A. All atoms possess net magnetic moment

B. All nuclei possess net magnetic moment

C. Every electron has net magnetic moment

https://dl.doubtnut.com/l/_m9dlLrNEjbbw
https://dl.doubtnut.com/l/_VATzJzcOYd0Y


D. Every proton has net magnetic moment

Answer: C::D

Watch Video Solution

5. To measure the magnetic moment of a bar

magnet, one may use

A. De�ection magnetometer

B. Oscillation magnetometer

C. Tangent galvanometer

https://dl.doubtnut.com/l/_VATzJzcOYd0Y
https://dl.doubtnut.com/l/_ToIo8s1fWCXw


D. Moving coil galvanometer

Answer: A::B::C::D

Watch Video Solution

6. A bar magnet of magnetic moment M is

placed in a uniform magnetic �eld B in such a

manner that is angle between M and B. Select

the correct option(s)

A. Minimum potential energy is -MB

https://dl.doubtnut.com/l/_ToIo8s1fWCXw
https://dl.doubtnut.com/l/_88du6nxIxNcn


B. Maximum potential energy is MB

C. Bar magnet is in stable equilibrium when

D. Bar magnet is in unstable equilibrium

when 

Answer: A::B::C::D

Watch Video Solution

θ = 0∘

θ = 180∘

https://dl.doubtnut.com/l/_88du6nxIxNcn


7. Which one of the following quantities has

dimensions ?

A. Magnetizing �eld vector H and intensity

of magnetization I

B. Magnetic susceptibility and speci�c

gravity

C. Magnetic �eld B and magnetizing �eld

vector H

https://dl.doubtnut.com/l/_Gq2NZzTNcmoO


D. Magnetic �eld B and Intensity of

magnetization I

Answer: A::B

Watch Video Solution

8. Magnetic susceptibility is positive for

A. Non-magnetic materials

B. Paramagnetic materials

C. Ferromagnetic materials

https://dl.doubtnut.com/l/_Gq2NZzTNcmoO
https://dl.doubtnut.com/l/_4mLvNkeZialH


D. Diamagnetic materials

Answer: B::C

Watch Video Solution

9. Select the correct option(s).

A. Ferromagnetic material may be used to

make permanent magnets.

B. Ferromagnetic materials may be used to

make core of transformers.

https://dl.doubtnut.com/l/_4mLvNkeZialH
https://dl.doubtnut.com/l/_TkL1xWgGMboY


C. Ferromagnetic material has positive

susceptibility

D. Paramagnetic material has negative

susceptibility

Answer: A::B::C

Watch Video Solution

10. The ratio of the vertical component to the

horizontal component of earth's magnetic

https://dl.doubtnut.com/l/_TkL1xWgGMboY
https://dl.doubtnut.com/l/_l03M4ZBIaLOh


�eld at a place is 1 . What is the angle of dip at

that place ?

A. 

B. 

C. 

D. 

Answer: A::B::D

Watch Video Solution

BV = BH tan δ

B = HB sec δ

B = BV sec δ

B = BV cos ecδ

https://dl.doubtnut.com/l/_l03M4ZBIaLOh


Competition File Objective Type Question D

Multiple Choice Question Based On A Given

Passage Comprehension

1. There is one tightly wound long solenoid

carrying current 2 A. Solenoid have 100 turns

per cm.  is the magnetic intensity and  is

the magnetic �eld at the centre of solenoid.

Now an iron core is inserted inside the

solenoid. Intensity of magnetization in the

core is  A/m. New values of magnetic

intensity and magnetic �eld at the centre

H1 B1

4 × 106

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


becomes  and  

H_1` is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

H2 B2

V alueof

2 × 104A/m

3 × 104A/m

2 × 106A/m

3 × 106A/m

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


2. There is one tightly wound long solenoid

carrying current 2 A. Solenoid have 100 turns

per cm.  is the magnetic intensity and  is

the magnetic �eld at the centre of solenoid.

Now an iron core is inserted inside the

solenoid. Intensity of magnetization in the

core is  A/m. New values of magnetic

intensity and magnetic �eld at the centre

becomes  and  

Value of  is

A. in�nity

H1 B1

4 × 106

H2 B2

H2 /H1

https://dl.doubtnut.com/l/_4Fs31nApV37e


B. 

C. 

D. 1

Answer: D

Watch Video Solution

4 × 106

2 × 103

3. There is one tightly wound long solenoid

carrying current 2 A. Solenoid have 100 turns

per cm.  is the magnetic intensity and  is

the magnetic �eld at the centre of solenoid.

H1 B1

https://dl.doubtnut.com/l/_4Fs31nApV37e
https://dl.doubtnut.com/l/_tSS6Cdmkrvgz


Now an iron core is inserted inside the

solenoid. Intensity of magnetization in the

core is  A/m. New values of magnetic

intensity and magnetic �eld at the centre

becomes  and  

Value of  is

A. 25mT

B. 50 mT

C. 

D. 

Answer: A

4 × 106

H2 B2

B1

100μT

200mT

https://dl.doubtnut.com/l/_tSS6Cdmkrvgz


Watch Video Solution

4. There is one tightly wound long solenoid

carrying current 2 A. Solenoid have 100 turns

per cm.  is the magnetic intensity and  is

the magnetic �eld at the centre of solenoid.

Now an iron core is inserted inside the

solenoid. Intensity of magnetization in the

core is  A/m. New values of magnetic

intensity and magnetic �eld at the centre

becomes  and  

Value of  is

H1 B1

4 × 106

H2 B2

B2

https://dl.doubtnut.com/l/_tSS6Cdmkrvgz
https://dl.doubtnut.com/l/_gInEkVFcFdLk


A. 10.1 T

B. 5.05 T

C. 2.05T

D. 15T

Answer: B

Watch Video Solution

5. We can de�ne two planes for a particular

location on the surface of earth. One is called

magnetic meridian and the other is called

https://dl.doubtnut.com/l/_gInEkVFcFdLk
https://dl.doubtnut.com/l/_I31JnYBcxINr


geographic meridian. Magnetic meridian for a

point on the surface of earth is de�ned as a

plane passing through this point and

containing magnetic axis of earth. Similarly

geographic meridian for a point on the

surface of earth is de�ned as plane passing

through this point and containing geographic

axis of rotation. If we draw these two planes

for a point on the surface of earth then in

general these are found at some angle. Angle

between these two planes is called declination

for that place. Importance of magnetic

meridian at a point is that net magnetic �eld

https://dl.doubtnut.com/l/_I31JnYBcxINr


vector of earth for that point lies on this

plane. Usually net magnetic �eld of earth is

inclined at some angle with the horizontal and

this angle is called angle of dip for that place. 

Which of the following planes pass through

the centre of earth?

A. Geographic meridian only

B. Magnetic meridian only

C. Geographic and magnetic meridian both

D. neither geographic nor magnetic

meridian

https://dl.doubtnut.com/l/_I31JnYBcxINr


Answer: C

Watch Video Solution

6. We can de�ne two planes for a particular

location on the surface of earth. One is called

magnetic meridian and the other is called

geographic meridian. Magnetic meridian for a

point on the surface of earth is de�ned as a

plane passing through this point and

containing magnetic axis of earth. Similarly

geographic meridian for a point on the

https://dl.doubtnut.com/l/_I31JnYBcxINr
https://dl.doubtnut.com/l/_xPgVZpZUxRTX


surface of earth is de�ned as plane passing

through this point and containing geographic

axis of rotation. If we draw these two planes

for a point on the surface of earth then in

general these are found at some angle. Angle

between these two planes is called declination

for that place. Importance of magnetic

meridian at a point is that net magnetic �eld

vector of earth for that point lies on this

plane. Usually net magnetic �eld of earth is

inclined at some angle with the horizontal and

this angle is called angle of dip for that place. 

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


How many points are there on the surface of

earth where declination is zero ?

A. 2

B. 4

C. 8

D. in�nite

Answer: D

Watch Video Solution

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


7. We can de�ne two planes for a particular

location on the surface of earth. One is called

magnetic meridian and the other is called

geographic meridian. Magnetic meridian for a

point on the surface of earth is de�ned as a

plane passing through this point and

containing magnetic axis of earth. Similarly

geographic meridian for a point on the

surface of earth is de�ned as plane passing

through this point and containing geographic

axis of rotation. If we draw these two planes

for a point on the surface of earth then in

https://dl.doubtnut.com/l/_YogIp6S5Uqwc


general these are found at some angle. Angle

between these two planes is called declination

for that place. Importance of magnetic

meridian at a point is that net magnetic �eld

vector of earth for that point lies on this

plane. Usually net magnetic �eld of earth is

inclined at some angle with the horizontal and

this angle is called angle of dip for that place. 

How many points are there on surface of earth

where angle of dip is  ?

A. 2

B. 4

90∘

https://dl.doubtnut.com/l/_YogIp6S5Uqwc


C. 8

D. in�nite

Answer: A

Watch Video Solution

8. We can de�ne two planes for a particular

location on the surface of earth. One is called

magnetic meridian and the other is called

geographic meridian. Magnetic meridian for a

point on the surface of earth is de�ned as a

https://dl.doubtnut.com/l/_YogIp6S5Uqwc
https://dl.doubtnut.com/l/_3LRjhQ4VWbRe


plane passing through this point and

containing magnetic axis of earth. Similarly

geographic meridian for a point on the

surface of earth is de�ned as plane passing

through this point and containing geographic

axis of rotation. If we draw these two planes

for a point on the surface of earth then in

general these are found at some angle. Angle

between these two planes is called declination

for that place. Importance of magnetic

meridian at a point is that net magnetic �eld

vector of earth for that point lies on this

plane. Usually net magnetic �eld of earth is

https://dl.doubtnut.com/l/_3LRjhQ4VWbRe


inclined at some angle with the horizontal and

this angle is called angle of dip for that place. 

How many points are there on surface of earth

where angle of dip is zero ?

A. 2

B. 4

C. 8

D. in�nite

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_3LRjhQ4VWbRe


Competition File Assertion Reason Type

Question

1. Assertion: If an electron, while coming

vertically from outerspace, enter the earth's

magnetic �eld, it is de�ected towards west. 

Reason: Electron has negative charge.

A. If both assertion and reason are correct

and reason is a correct explanation of

the assertion.

https://dl.doubtnut.com/l/_3LRjhQ4VWbRe
https://dl.doubtnut.com/l/_t6UDii1yyNGt


B. If both assertion and reason are correct

but reason is not the correct

explanation of assertion.

C. If assertion is correct but reason is

incorrect.

D. If assertion is incorrect but reason is

correct.

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_t6UDii1yyNGt
https://dl.doubtnut.com/l/_hIBp7kmWtIbj


2. Assertion (A): The net magnetic �ux coming

out of a closed surface is always zero. 

Reason (R ): Unlike poles of equal strength

exist together

A. If both assertion and reason are correct

and reason is a correct explanation of

the assertion.

B. If both assertion and reason are correct

but reason is not the correct

explanation of assertion.

https://dl.doubtnut.com/l/_hIBp7kmWtIbj


C. If assertion is correct but reason is

incorrect.

D. If assertion is incorrect but reason is

correct.

Answer: A

Watch Video Solution

3. When the -pole of a bar magnet points

towards the south and S-pole towards the

north, the null points are at the

N

https://dl.doubtnut.com/l/_hIBp7kmWtIbj
https://dl.doubtnut.com/l/_09lokCRUHRIF


A. If both assertion and reason are correct

and reason is a correct explanation of

the assertion.

B. If both assertion and reason are correct

but reason is not the correct

explanation of assertion.

C. If assertion is correct but reason is

incorrect.

D. If assertion is incorrect but reason is

correct.

https://dl.doubtnut.com/l/_09lokCRUHRIF


Answer: C

Watch Video Solution

4. When a bar magnet is placed in a non-

uniform magnetic �eld, it performs

A. If both assertion and reason are correct

and reason is a correct explanation of

the assertion.

https://dl.doubtnut.com/l/_09lokCRUHRIF
https://dl.doubtnut.com/l/_uS640TvingGP


B. If both assertion and reason are correct

but reason is not the correct

explanation of assertion.

C. If assertion is correct but reason is

incorrect.

D. If assertion is incorrect but reason is

correct.

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_uS640TvingGP
https://dl.doubtnut.com/l/_arpBSJ22kSny


5. Assertion: For making permanent magnets,

steel preferred over soft iron. 

Reason: As retentivity of steel is smaller.

A. If both assertion and reason are correct

and reason is a correct explanation of

the assertion.

B. If both assertion and reason are correct

but reason is not the correct

explanation of assertion.

https://dl.doubtnut.com/l/_arpBSJ22kSny


C. If assertion is correct but reason is

incorrect.

D. If assertion is incorrect but reason is

correct.

Answer: A

Watch Video Solution

6. Assertion" When diamagnetic material is

placed in a non-uniform magnetic Held, it

tends to move from stronger to the weaker

https://dl.doubtnut.com/l/_arpBSJ22kSny
https://dl.doubtnut.com/l/_qP6OOk01peSp


part of the magnetic �eld. 

Reason: Diamagnetic materials possess strong

magnetism.

A. If both assertion and reason are correct

and reason is a correct explanation of

the assertion.

B. If both assertion and reason are correct

but reason is not the correct

explanation of assertion.

https://dl.doubtnut.com/l/_qP6OOk01peSp


C. If assertion is correct but reason is

incorrect.

D. If assertion is incorrect but reason is

correct.

Answer: D

Watch Video Solution

7. Assertion: To protect any instrument from

external magnetic �eld, it is put inside an iron

https://dl.doubtnut.com/l/_qP6OOk01peSp
https://dl.doubtnut.com/l/_hehLCC4Jp61P


body. 

Reason: Iron is a magnetic substance.

A. If both assertion and reason are correct

and reason is a correct explanation of

the assertion.

B. If both assertion and reason are correct

but reason is not the correct

explanation of assertion.

C. If assertion is correct but reason is

incorrect.

https://dl.doubtnut.com/l/_hehLCC4Jp61P


D. If assertion is incorrect but reason is

correct.

Answer: C

Watch Video Solution

8. A dip circle is taken to geomagnetic equator.

The needle is allowed to move in a vertical

plane perpendicular to the magnetic meridian.

The needle will stay

https://dl.doubtnut.com/l/_hehLCC4Jp61P
https://dl.doubtnut.com/l/_4OEjhf7yIpw8


A. If both assertion and reason are correct

and reason is a correct explanation of

the assertion.

B. If both assertion and reason are correct

but reason is not the correct

explanation of assertion.

C. If assertion is correct but reason is

incorrect.

D. If assertion is incorrect but reason is

correct.

https://dl.doubtnut.com/l/_4OEjhf7yIpw8


Answer: A

Watch Video Solution

9. At magnetic poles of earth, angle of dip is

A. If both assertion and reason are correct

and reason is a correct explanation of

the assertion.

B. If both assertion and reason are correct

but reason is not the correct

https://dl.doubtnut.com/l/_4OEjhf7yIpw8
https://dl.doubtnut.com/l/_vZl6y6uW7hxS


explanation of assertion.

C. If assertion is correct but reason is

incorrect.

D. If assertion is incorrect but reason is

correct.

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_vZl6y6uW7hxS


10. A: Diamagnetism is exhibited by all the

substances. 

R: Diamagentism is due to paired electrons.

A. If both assertion and reason are correct

and reason is a correct explanation of

the assertion.

B. If both assertion and reason are correct

but reason is not the correct

explanation of assertion.

https://dl.doubtnut.com/l/_wSYUsNuob88c


Competition File Integer Type Questions

C. If assertion is correct but reason is

incorrect.

D. If assertion is incorrect but reason is

correct.

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_wSYUsNuob88c


1. A bar magnet is placed with its north pole

pointing north and its south pole pointing

south. Draw a �gure to show the location of

neutral points .

Watch Video Solution

2. A current of 2 A �ows in an air core solenoid

of length 1 m and number of turns 1000. What

is the magnetic �ux density inside the

solenoid?

https://dl.doubtnut.com/l/_4crZlQaaZVrs
https://dl.doubtnut.com/l/_BMTA7JWw1ZuR


Watch Video Solution

3. Find the locus of the points where the

intensity of the magnetic �eld due to a

magnetic dipole will be perpendicular to its

axis.

Watch Video Solution

4. The correct value of dip angle at a place is

. If the dip circle is rotated by  out of45∘ 45∘

https://dl.doubtnut.com/l/_BMTA7JWw1ZuR
https://dl.doubtnut.com/l/_GZL1BLxFmMvE
https://dl.doubtnut.com/l/_Olm57QQuUzgb


the meridian, then the tangent of the angle of

apparent dip at the place is

Watch Video Solution

5. Work done required to turn a magnet by

 from magnetic meridian is n times to that

when it is rotated by  angle. What is the

value of n?

Watch Video Solution

90∘

60∘

https://dl.doubtnut.com/l/_Olm57QQuUzgb
https://dl.doubtnut.com/l/_9hpErPlph8vN


6. There are two wires of same length and they

are shaped as square and circle. Same current

�ows through them. If ratio of magnetic

moment of square to that with circle is found

to be . What is the value of n?

Watch Video Solution

π

n

7. There is one moving coil galvanometer with

coil resistance 25  . Its current sensitivity

changes from 72 divisions/ampere to 12

Ω

https://dl.doubtnut.com/l/_fFCXeA1kZK2e
https://dl.doubtnut.com/l/_I4aMMEfdgeP7


Competition�le Exemplar Problem Objective

Question Multiple Choice Question Type I

divisions/ampere when shunt is used. What is

resistance of shunt is ohm?

Watch Video Solution

1. A toroid of n turns, mean radius R and cross-

sectional radius a carries current I. It is placed

on a horizontal table taken as x-y plane. Its

magnetic moment 
−→
M

https://dl.doubtnut.com/l/_I4aMMEfdgeP7
https://dl.doubtnut.com/l/_KnNE4VmQCwyS


A. non-zero and points in the Z-direction by

symmetry.

B. pointing along the axis of the toroid

C. zero, otherwise there would be a �eld

falling as  at large distances outside

the toroid.

D. pointing radially outwards.

Answer: C

Watch Video Solution

(
→
m = m

→
ψ )

1

r3

https://dl.doubtnut.com/l/_KnNE4VmQCwyS


2. The magnetic �eld of Earth can be modelled

by that of a point dipole placed at the centre

of the Earth. The dipole axis makes an angle of

 with the axis of Earth. At Mumbai,

declination is nearly zero. Then,

A. the declination varies between  W

to  E

B. the least declination is 

11 ⋅ 3∘

11.3∘

11.3∘

0∘

https://dl.doubtnut.com/l/_KnNE4VmQCwyS
https://dl.doubtnut.com/l/_JANKUWmfAprG


C. the plane de�ned by dipole axis and

Earth axis passes through Greenwich.

D. declination averaged over Earth must be

always negative.

Answer: A

Watch Video Solution

3. In a permanent magnet at room

temperature.

https://dl.doubtnut.com/l/_JANKUWmfAprG
https://dl.doubtnut.com/l/_QzdhubeGkpRF


A. magnetic moment of each molecule is

zero.

B. the individual molecules have non-zero

magnetic moment which are all perfectly

aligned.

C. domains are partially aligned.

D. domains are all perfectly aligned

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_QzdhubeGkpRF
https://dl.doubtnut.com/l/_D9VM8BgzgYVH


4. Consider the two idealized systems: (i) a

parallel plate capacitor with large plates and

small separation and (ii) a long solenoid of

length , radius of cross-section. In (i)

 is ideally treated as a constant between

plates and zero outside. In (ii) magnetic �eld is

constant inside the solenoid and zero outside.

These idealised assumptions, however,

contradict fundamental law as below:

A. case (i) contradicts Gauss's law for

electrostatic �elds.

L > > R

→
E

https://dl.doubtnut.com/l/_D9VM8BgzgYVH


B. case (ii) contradicts Gauss's law for

magnetic �elds.

C. case (i) agrees with oint 

D. case (ii) contradicts

Answer: B

Watch Video Solution

→
E .

→
d l = 0

∮
→
H .

→
d l = Ien

5. A paramagnetic sample shows a net

magnetization of  when placed in an

external magnetic �eld of 0.6 T at a

8Am− 1

https://dl.doubtnut.com/l/_D9VM8BgzgYVH
https://dl.doubtnut.com/l/_kJnOfHjkanxr


temperature of 4 K When the same sample is

placed in an external magnetic �eld of 0.2 T at

a temperature of 16 K, the magnetization will

be

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

Am− 132

3

Am− 12

3

6Am− 1

2.4Am− 1

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


6. S is the surface of a lump of magnetic

material.

A. Lines of  are necessarily continuous

across S.

B. Some lines of  must be discontinuous

across S.

C. Lines of  are necessarily continuous

across S.

→
B

→
B

→
H

https://dl.doubtnut.com/l/_kJnOfHjkanxr
https://dl.doubtnut.com/l/_Wz3399GYYdHs


D. Lines of  cannot all be continuous

across S.

Answer: A::D

Watch Video Solution

→
H

7. The primary origin(s) of magnetism lies in

A. atomic currents.

B. the Pauli exclusion principle

C. polar nature of molecules.

https://dl.doubtnut.com/l/_Wz3399GYYdHs
https://dl.doubtnut.com/l/_zpuifNseIDFf


D. intrinsic spin of electron.

Answer: A::D

Watch Video Solution

8. A long solenoid has 1000 turns per metre

and carries a current of . It has a soft iron

core of . The core is heated beyond

the Curie temperature, .

1A

μr = 1000

Tc

https://dl.doubtnut.com/l/_zpuifNseIDFf
https://dl.doubtnut.com/l/_LrDliUjsyNfD


A. The  �eld in the solenoid is (nearly)

unchanged but the  �eld decreases

drastically.

B. The  and  �elds in the solenoid are

nearly unchanged.

C. The magnetization in the core reverses

direction.

D. The magnetization in the core

diminishes by a factor of about 

Answer: A::D

→
H

→
B

→
H

→
B

108

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


Watch Video Solution

9. Essential di�erence between electrostatic

shielding by a conducting shell and

magnetostatic shielding is due to

A. electrostatic �eld lines can end on

charges and conductors have free

charges.

B. lines of  can also end but conductors

cannot end them.

→
B

https://dl.doubtnut.com/l/_LrDliUjsyNfD
https://dl.doubtnut.com/l/_RCbUatN5bKV5


C. lines of  cannot end on any material

and perfect shielding is not possible.

D. shells of high permeability materials can

be used to divert lines of  from the

interior region.

Answer: A::C::D

Watch Video Solution

→
B

→
B

https://dl.doubtnut.com/l/_RCbUatN5bKV5


10. Let the magnetic �eld on earth be

modelled by that of a point magnetic dipole at

the centre of earth. The angle of dip at a point

on the geographical equator

A. is always zero.

B. can be zero at speci�c points.

C. can be positive or negative

D. is bounded.

Answer: B::C::D

Watch Video Solution

https://dl.doubtnut.com/l/_oqxpzSLeY3M6


Watch Video Solution

11. A proton has spin and magnetic moment

just like an electron. Why then its e�ect is

neglected in magnetism of materials?

Watch Video Solution

12. A permanent magnet in the shape of a thin

cylinder of length  has .

Calculate the magnetisation current . (Here

M is the intensity of magnetisation).

10cm M = 106A/m

IM

https://dl.doubtnut.com/l/_oqxpzSLeY3M6
https://dl.doubtnut.com/l/_Wabl70YASxV1
https://dl.doubtnut.com/l/_lbeE3Fu2kgyZ


Watch Video Solution

13. Explain quantitatively the order of

magnitude di�erence between the

diamagnetic susceptibility of

 (at STP) and .

Watch Video Solution

N2( − 5 × 10− 9) Cu( − 10− 5)

14. From molecular view point, discuss the

temperature dependence of susceptibility for

https://dl.doubtnut.com/l/_lbeE3Fu2kgyZ
https://dl.doubtnut.com/l/_pwEn66UDiKWZ
https://dl.doubtnut.com/l/_slhfARjPi7ft


diamagnetism, paramagnetism and

ferromagnetism.

Watch Video Solution

15. A ball of superconducting material is

dipped in liquid nitrogen and placed near a

bar magnet. (i) In which direction will it move?

(ii) What will be the direction of it's magnetic

moment?

Watch Video Solution

https://dl.doubtnut.com/l/_slhfARjPi7ft
https://dl.doubtnut.com/l/_X7dhI0BSO0sR
https://dl.doubtnut.com/l/_O5XxN5WLiqWn


16. Verify the Gauss's law for magnetic �eld of

a point dipole of dipole moment M at the

origin for the surface which is a sphere of

radius R.

Watch Video Solution

17. Three identical bar magnets are rivetted

together at centre in the same plane as shown

in the given �gure. This system is placed at

rest in a slowly varying magnetic �eld. It is

found that the system of magnets does not

https://dl.doubtnut.com/l/_O5XxN5WLiqWn
https://dl.doubtnut.com/l/_CSnRuOvF8Fcq


show any motion. The north-south poles of

one magnet is shown in the given �gure.

Determine the poles of the remaining two. 

View Text Solution

18. Suppose we want to verify the analogy

between electrostatic and magnetostatic by

an explicit experiment. Consider the motion of

(i) electric dipole  in an electrostatic �eld 

and (ii) magnetic dipole  in a magnetic �eld 

→
p

→
E

−→
M

https://dl.doubtnut.com/l/_CSnRuOvF8Fcq
https://dl.doubtnut.com/l/_AC7Xk1xVQ7Vz


. Write down a set of conditions on , , 

,  so that the two motions are veri�ed to

be identical. (Assume identical initial

conditions).

Watch Video Solution

→
B

→
E

→
B

→
p

−→
M

19. A bar magnet of magnetic moment M and

moment of inertia I (about centre,

perpendicular to length) is cut into two equal

pieces, perpendicular to length. Let T be the

period of oscillation of the original magnet

https://dl.doubtnut.com/l/_AC7Xk1xVQ7Vz
https://dl.doubtnut.com/l/_5GQV7CYNQ6OV


about an axis through the mid point,

perpendicular to length, in a magnetic �eld .

What would be the similar period  for each

piece?

Watch Video Solution

→
B

T ′

20. Use (i) the Ampere's law for  and (ii)

continuity of lines of  , to conclude that

inside a bar magnet, (a) lines of  run from

the N pole to S pole, while (b) lines of  must

run from the S pole to N pole

→
H

→
B

→
H

→
B

https://dl.doubtnut.com/l/_5GQV7CYNQ6OV
https://dl.doubtnut.com/l/_xxtDTcJit6y6


Chapter Practice Test For Board Examination

View Text Solution

1. दो चु�क�य �े� रेखाएं पर�र ��त�ेद �� नह� करती

है ?

Watch Video Solution

2. The magnetic dipole moment of a bar

magnet is directly proportional to volume of

the bar magnetic . You are given a bar magnet

https://dl.doubtnut.com/l/_xxtDTcJit6y6
https://dl.doubtnut.com/l/_9tTvxQF93EjI
https://dl.doubtnut.com/l/_SclHk1IRnrPm


of length I , magnetic pole strength m and

magnetic dipole moment M . What will be the

e�ect on dipole moment and pole strength if

the bar magnet is cut into the two equal

pieces ? 

(i) Along it length ? 

(ii) Transverse to its length ?

Watch Video Solution

3. What is the nature of magnetic

susceptibility and relative magnetic

https://dl.doubtnut.com/l/_SclHk1IRnrPm
https://dl.doubtnut.com/l/_z8T8IqH0PFEn


permeability  in case of paramagnetic

substances?

Watch Video Solution

(μr)

4. Can a magnetic dipole experience a torque

or net force in (i) a uniform magnetic �eld and

(ii) a non-uniform magnetic �eld?

Watch Video Solution

https://dl.doubtnut.com/l/_z8T8IqH0PFEn
https://dl.doubtnut.com/l/_wnea1wVyJpyU


5. Why is steel preferred for making

permanent magnets?

Watch Video Solution

6. What is the horizontal component of Earth's

magnetic �eld? If the horizontal and vertical

components of Earth's magnetic �eld are

equal then what is the angle of dip?

Watch Video Solution

https://dl.doubtnut.com/l/_zEtV6TEMPhja
https://dl.doubtnut.com/l/_knCRbqit93mE
https://dl.doubtnut.com/l/_P383T2tdXQe7


7. What are the conditions for stable and

unstable equilibrium of a magnet suspended

in a uniform magnetic �eld?

Watch Video Solution

8. How does the intensity of magnetization

depend on an applied magnetic �eld?

Watch Video Solution

https://dl.doubtnut.com/l/_P383T2tdXQe7
https://dl.doubtnut.com/l/_c6GR6xz6xiHQ


9. What is ment by magnetic declination ?

Watch Video Solution

10. Write the relation between relative

permeability and susceptibility.

Watch Video Solution

11. De�ne magnetic susceptibility of a

material.Name two elements one having

https://dl.doubtnut.com/l/_ib4zkY2wmSAl
https://dl.doubtnut.com/l/_8AZxn618OWeW
https://dl.doubtnut.com/l/_njjKPZtmO0KL


positive susceptibility and the other having

negative susceptibility. What does negative

susceptibility signify?

Watch Video Solution

12. In what way is the behaviour of a

diamagnetic material di�erent from that of a

paramagnetic material, when kept in an

external magnetic �eld?

Watch Video Solution

https://dl.doubtnut.com/l/_njjKPZtmO0KL
https://dl.doubtnut.com/l/_Tj5JKWZauAms
https://dl.doubtnut.com/l/_WfkR2osJrQg2


13. Derive an expression for potential energy

of a bar magnet when placed in an external

magnetic �eld.

Watch Video Solution

14. What is the basic di�erence between the

atom/molecule of a diamagnetic and a

paramagnetic material? Why are elements

with even atomic number more likely to be

diamagnetic?

Watch Video Solution

https://dl.doubtnut.com/l/_WfkR2osJrQg2
https://dl.doubtnut.com/l/_YEL8EJeY22cv


15. An electron is moving with  rps in an

orbit of radius 0.53 Å. What will be the

magnetie moment associated with the

electron?

Watch Video Solution

1012

16. Give the expression for magnetic �eld at a

point on the axis of a short magnetic dipole.

Watch Video Solution

https://dl.doubtnut.com/l/_YEL8EJeY22cv
https://dl.doubtnut.com/l/_Dd0XAhl8HYhN
https://dl.doubtnut.com/l/_fbRsvR6HvHte


https://dl.doubtnut.com/l/_fbRsvR6HvHte

