
PHYSICS

BOOKS - CENGAGE PHYSICS (HINGLISH)

Magnetism and Matter

Question Bank

1. A closely wound solenoid of 3000 turns and area of cross-section

, carrying a current of , is suspended through its center

allowing it to turn in a horizontal plane. The magnetic moment (in

 ) associated with the solenoid is

Watch Video Solution

2 × 10−4m2 6A

(J)(T )−1

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_EcNWwRGyoat9


2. At a given place on the earth's surface, the horizontal component of

earth's magnetic field is  and resultant magnetic field is 

. The angle of dip (in degree) at this place is

Watch Video Solution

2 × 10−9T

4 × 10−5T

3. At a certain place, the horizontal component of the earth's magnetic

field is  and the angle of dip is . If the total intensity of the field at

that place is , then find 

Watch Video Solution

B0 45∘

√αB0 α

4. At a certain location in Africa, compass point  west of geographic

north. The north tip of magnetic needle of a dip circle placed in the plane

of magnetic meridian points  above the horizontal. The horizontal

component of the earth's field is measured to be . The magnitude

of the earth's field at the location is

Watch Video Solution

12∘

60∘

0.16(G)

https://dl.doubtnut.com/l/_QQa841dCiHLC
https://dl.doubtnut.com/l/_PHf9LWYxBXAR
https://dl.doubtnut.com/l/_gCbI8dSch1tk


Watch Video Solution

5. A dipole of magnetic moment  is placed along the

y-axis in a, uniform magnetic field . The torque

acting 'on it is . Calculate .

Watch Video Solution

→
m = (30f)(A)(m)2

→
B = (2 î + 5ĵ). (T )

( − αk̂) α

6. A vibration magnetometer placed in magnetic meridian has a small bar

magnet. The magnet executes oscillations with a time period of 2s in the

earth's horizontal magnetic field of . When a horizontal field of 

 is produced opposite to the earth's field by placing a current

carrying wire, the new time period of the magnet will be

Watch Video Solution

24μT

18μT

7. A bar magnet is hung by a thin cotton thread in a uniform horizontal

magnetic field and is in' equilibrium state. The energy required to rotate

https://dl.doubtnut.com/l/_gCbI8dSch1tk
https://dl.doubtnut.com/l/_YLReamXZyOuf
https://dl.doubtnut.com/l/_w6CIaAdE9TOw
https://dl.doubtnut.com/l/_lSdxrx7dy3aW


it by  is . Now the torque required to keep the magnet in this new:

position is . Find .

Watch Video Solution

60∘ W

√kW k

8. The magnetic moment of a magnet of mass 75 g is . If

the density of the material of magnet is , then intensity of

magnetization (in (A/  ) will be

Watch Video Solution

9 × 10−3Am2

7.5 × 103k
g

m3

m2

9. The susceptibility of magnesium at 1.2 xx 10^(-5)

1.44 xx

10^(-5) ?`

View Text Solution

300Kis

. Atwt̂emperature( ∈ kelv ∈ )willitssusceptibilitybeequal →

https://dl.doubtnut.com/l/_lSdxrx7dy3aW
https://dl.doubtnut.com/l/_bnJ6gbzWCinQ
https://dl.doubtnut.com/l/_fnJ7Cs567cVn


10. A circular coil of 25 turns and radius of  carrying a current of 

rests with its plane normal to an external field of magnitude

. The coil is free to tum about-an axis in its plane

perpendicular to the field direction. When the coil is turned slightly and

released, it oscillates about its stable equilibrium with a frequency of

. The moment of inertia of the coil about its axis of rotation is 

. Find 

Watch Video Solution

20cm 1A

5.0 × 10−2T

2s−1

kgm2x × 10−2

16π
x

11. A short bar magnet has a magnetic moment of 0.4  The

magnitude of the magnetic field (in gauss) produced by the magnet at a

distance of  from the center of the magnet on the equatorial line of

the magnet is

Watch Video Solution

JT −1

20cm

https://dl.doubtnut.com/l/_7pNOEordzeMZ
https://dl.doubtnut.com/l/_zYixXU90ybEd


12. Two identical magnetic dipoles of magnetic moment  are placed

at a separation of  with their axes perpendicular to each other in air.

The resultant magnetic field at a midpoint between the dipoles is

(x+y)`.

Watch Video Solution

2Am2

2m

x√y × 10−7T . F ∈ d

13. A permanent magnet in the shape of a thin cylinder of length 

has magnetization . Its magnetization current is 7

ampere, Find .

View Text Solution

10cm

M = 106Am−1

IM

100

14. The magnetic susceptibility of a paramagnetic substance at 

is . If its value at  is  then find .

Watch Video Solution

−173∘C

1.5 × 10−2 −73∘ (C) b × 10−3 b

https://dl.doubtnut.com/l/_kiZINhhWEpQS
https://dl.doubtnut.com/l/_8uiExHdAp0sn
https://dl.doubtnut.com/l/_vPLUxclx0sHc
https://dl.doubtnut.com/l/_4QfH4I31edvh


15. The absolute magnetic permeability  of a specimen of magnetic

material is related to magnetic intensity  according to the relation as 

.
 Find the value of  (in ) for

which magnetic induction of  can be produced.

Watch Video Solution

μ

H

μ = + 8.0 × 10−4TAm−10.6

H
H Am−1

0.22T

16. The area of  loop for a ferromagnetic material is .

4 pi xx 10^(-7) Â (-1)m^(-1)

I-H (n)/(4 pi xx

10^(-7)) Â 2 m^(-2) n`.

View Text Solution

B − H 540jm−3

Ifthe|o|lutepermeabilityofeespaceis

and theareaofthe l∞poftheferromag ≠ ticmaterialis

, thencalca––te

17. A tangent galvanometer has a coil of 50 turns and a radius of 20cm.

The horizontal component of the earth's magnetic field is

. Find the current which gives a diflection of .

Watch Video Solution

BH = 3 × 10−5T 45∘ )

https://dl.doubtnut.com/l/_4QfH4I31edvh
https://dl.doubtnut.com/l/_diawNxQpu7if
https://dl.doubtnut.com/l/_bQC1ZZDTvvqs


18. Relation between permeability'  and magnetizing field  for a

sample of iron is  henery! meter,

where unit of  is . Find value of  for which magnetic

induction of  can, be produced.

Watch Video Solution

μ H

μ = ≤ ft( + 12 × 10−4right)
0.4

H

H (Am) H(( ∈ ) )
A

m

1.0.
Wb

(m)2

19. When arod of magnetic material of size   is

located in magnetizing field of  then a magnetic moment of 

Am^(2) is induced in it. Find out the magnetic induction (in.  ) in

the rod.

Watch Video Solution

10cm × 0.5cm × 0, 2cm

0.5 × 104
A

m

5
Wb

(m)2

20. A solenoid has  turns per unit length. On passing a current of 2A,

magnetic induction is measured to be . Calculate the magnetic

103

4π
Wb

(m)2

https://dl.doubtnut.com/l/_bQC1ZZDTvvqs
https://dl.doubtnut.com/l/_MD7o3QC6h0dv
https://dl.doubtnut.com/l/_iuIgLGlL8NKh
https://dl.doubtnut.com/l/_IKI7azDV5cIR


susceptibility of the core.

Watch Video Solution

21.  bar magnet of magnetic moment  and moment of inertia 

(about center and perpendicular to length) is cat into two equal pieces,

perpendicular to its length. Let  be the period of oscillations of the

original magnet about an axis through the mid-point, perpendicular to

length, in a magnetic field . If the similar period  for each piece is ,

then calculate .

Watch Video Solution

A M I

T

→
B T

T

n

(n)

22. A magnet makes 40 oscillations per minute at a place having magnetic

field of . At another place, " it take  to complete one

vibration. If the value of the earth's horizontal field at that place is

. then find .

Watch Video Solution

0.1 × 10−5T 2.5s

y × 10−6T y

https://dl.doubtnut.com/l/_IKI7azDV5cIR
https://dl.doubtnut.com/l/_2knefuTDSmVa
https://dl.doubtnut.com/l/_xxgPdGtbGEoI


23. A puramagnetic sample shows a net magnetization of '8 A m^(-1)

0.6 T 4K

16 K (alpha)/(beta) (A) (m)^(-1)

(alpha+beta)`.

View Text Solution

whenplaced ∈ anexternalmag ≠ tiofieldof atatemperatureof

,Whenthesamesamp ≤ isπaced ∈ anextermalmagncticfieldof0.2Tatat

, themag ≠ tizationwillbe . F ∈ d

24. A solenoid of 500 turns /m is carrying a current of . Relative

permeability of the core material of the solenoid is 5000 . If the ratio of

the magnetization and the magnetic field inside the core is ,

then find the value of   ). Answer should be minimum positive

integer. Take 

View Text Solution

3A

× 104
m

n

(m ±n

π = 3)

https://dl.doubtnut.com/l/_xxgPdGtbGEoI
https://dl.doubtnut.com/l/_Q8zdSHgrH9A2
https://dl.doubtnut.com/l/_EGzV9xBRQozs


25. A rod of magnetic material of cross section  is located in 

 magnetizing field. Magnetic flax passes through the rod is 

 Wb. Find out magnetic susceptibility for the rod

View Text Solution

0.25cm2

4000 )
A

m

25 × 106

26. Magnetic field of the earth is . A magnet is oscillating with the

rate of 5 oscillations/min. How much the magnetic field of the earth is

increased, so that the number of oscillations becomes 10 per minute?

Watch Video Solution

0.3G

27. A magnetic dipole is under the influence of two magnetic fields. The

angle between the field directions is  and one of the fields has a

magnitude of . If the dipole comes to stable equilibrium at

an angle of  with this field, then the magnitude of the field (in tesla) is

. Find ,

View Text Solution

60∘

1.2 × 10−1T

30∘

x × 102T x

https://dl.doubtnut.com/l/_J9d9T7lyAY6J
https://dl.doubtnut.com/l/_WMnPyF4ka70d
https://dl.doubtnut.com/l/_dDc2ZyCVjGIl


28. The area of hysteresis loop. of a material is equivalent to .

When  material is magnetized by an alternating field of 50 Hz then

energy lost in one hour will be beta joule. Find . (Density of

material is  )

Watch Video Solution

250
J

m2

10kg

)
β

I000

m27.5

c

29. Density of iron is  and induced 'nagnetic field

in iron is1T. The magnetic dipole tnoment of each iron atom is

.Calculate .

View Text Solution

[Math Processing Error]

y ≤ x10−34(Am2) ȳ

30. A closely wound solenoid of 3000 turns and area of cross-section

, carrying a current of , is suspended through its centre2 × 10−4m2 6A

https://dl.doubtnut.com/l/_dDc2ZyCVjGIl
https://dl.doubtnut.com/l/_HgbrNQwBQTso
https://dl.doubtnut.com/l/_RHwgwsHJ1ESt
https://dl.doubtnut.com/l/_EkylFxKP3hbU


allowing it to turn in a horizontal plane. The magnetic moment (in

 ) associated with the solenoid is

Watch Video Solution

(J)(T )−1

31. At a given place on the earth's surface, the horizontal component of

earth's magnetic field is  and resultant magnetic field is 

. The angle of dip (in degree) at this place is

Watch Video Solution

2 × 10−5T

4 × 10−5T

32. At a certain place, the horizontal component of the earth's magnetic

field is  and the angle of dip is . If the total intensity of the field at

that place is , then find 

Watch Video Solution

B0 45∘

√αB0 α ∘

https://dl.doubtnut.com/l/_EkylFxKP3hbU
https://dl.doubtnut.com/l/_3otK8tvoVUHN
https://dl.doubtnut.com/l/_Ht8h43QYuQfZ


33. At a certain locatioa in Africa, compass point  west of geographic

north. The north tip of magnetic needle of a dip circle placed in the plane

of magnetic meridian points  above the horizontal. The horizontal

component of the earth's field is measured to be . The magnitude

of the earth's field (in gauss) at the location is

Watch Video Solution

12∘

60∘

0.16(G)

34. A dipole of magnetic moment  is placed along

the y-axis in a, uniform magnetic field . The torque

acting on it is . Calculate .

Watch Video Solution

→
m = (30 î)(A)(m)2

→
B = (2 î + 5ĵ). (T )

( − αk̂) α

35. A vibration magnetometer placed in magnetic meridian has a small

bar magnet. The magnet executes oscillations with a time period of 2s in

the earth's horizontal magnetic field of . When a horizontal field of 16μT

https://dl.doubtnut.com/l/_7tCceiZrYBEt
https://dl.doubtnut.com/l/_dwbN5hihZMDS
https://dl.doubtnut.com/l/_KQr7BKPlLwgc


 is produced opposite to the earth's field by placing a current

carrying wire, the new time period of the magnet will be

Watch Video Solution

10μT

36. A bar magnet is hung by a thin cotton thread in a uniform horizontal

magnetic field and is in' equilibrium state. The energy required to rotute

it by  is . Now the torque required to keep the magnet in this new:

position is . Find .

Watch Video Solution

60∘ W

√kW k

37. The magnetic moment of a magnet of mass 150 g is . If

the density of the material of magnet is , then intensity of

magnetization (in (A/  ) will be

Watch Video Solution

18 × 10−3Am2

15 × 103k
g

m3

m2

https://dl.doubtnut.com/l/_KQr7BKPlLwgc
https://dl.doubtnut.com/l/_AzPCuV7hA5dw
https://dl.doubtnut.com/l/_4vfQKyZsNFiN


38. The susceptibility of magnesium at  is . At what

temperature (in kelvin) will its susceptibility be equal to 

Watch Video Solution

300K 1.2 × 10−5

1.44 × 10−5 ?

39. A short bar magnet has a magnetic moment of 0.4  The

magnitude of the magnetic field (ingauss) produced by the magnet at a

distance of  from the centre of the magnet on the equatorial line of

the magnet is

Watch Video Solution

JT −1

20cm

40. A permanert magnet in the shape of a thin cylinder of length 

has magnetization . Its magnetization current 7 ampere,

Find .

Watch Video Solution

10cm

M = 106Am−1

IM

100

https://dl.doubtnut.com/l/_VBokW3HqRSL7
https://dl.doubtnut.com/l/_phpuJqvUruYU
https://dl.doubtnut.com/l/_48YuetCJNDmL
https://dl.doubtnut.com/l/_yz9dtMdHolZv


41. The magnetic susceptibility of a parmmgnetic substance at 

is . If its value at  is  then find .

Watch Video Solution

−173∘C

1.5 × 10−2 −73∘ (C) b × 10−3 b

42. A tangent galvanometer has a coil of 50 turns and  radius of 20 cm

The horizontal component of the earth's magnetic field is

. Find the current (in ampere) which gives a deflection

of . (Take  )

Watch Video Solution

a

BH = 3 × 10−5T

45∘ π = 3

43. Relation between permeability'  and magnetizing field  for a

sample of iron is  henery! meter,

where unit of  is . Find value of  for which magnetic

induction of  can, be produced.

Watch Video Solution

μ H

μ = ≤ ft( + 12 × 10−4right)
0.4

H

H (Am) H(( ∈ ) )
A

m

1.0.
Wb

(m)2

https://dl.doubtnut.com/l/_yz9dtMdHolZv
https://dl.doubtnut.com/l/_kiNyjeGWIzbD
https://dl.doubtnut.com/l/_t0YcER9k6sQk


44. When arod of magnetic material of size   is

located in magnetizing field of  then a magnetic moment of 

 is induced in it. Find out the magnetic induction (in.  ) in the

rod.

Watch Video Solution

10cm × 0.5cm × 0.2cm

0.5 × 104
A

m

5Am2 Wb

(m)2

45. A solenoid has  turns per unit length. On passing a current of 2A,

magnetic induction is measured to be . Calculate the magnetic

susceptibility of the core.

Watch Video Solution

103

4π
Wb

(m)2

46. A magnet makes 40 oscillations per minute at a place having

magnetic field of . At another place, " it take  to

complete one vibration. If the value of the earth's horizontal field at that

place is . then find .

0.1 × 10−5T 2.5s

y × 10−6T y

https://dl.doubtnut.com/l/_mnQTFrfhYsCN
https://dl.doubtnut.com/l/_MuixLr0aUTv3
https://dl.doubtnut.com/l/_kiPWD08sJvL3


Watch Video Solution

47. A puramagnetic sample shows a net magnetization of  when

placed in an external magnetio field of  at a temperature of ,

When the same sample is piaced in an external magnetic field of 0.2T at a

temperature of , the magnetization will be . Find 

.

Watch Video Solution

8Am−1

0.6T 4K

16K (A)(m)−1α

β

(α + β)

48. A rod of magnetic material of cross section  is located in 

 magnetizing field. Magnetic flux passes through the rod is 

. Find out magnetic susceptibility for the rod

Watch Video Solution

0.25cm2

(4000 )
A

m

25 × 106Wb

49. Magnetic field of the earth is . A magnet is oscillating with the

rate of 5 oscillations/min. How much the magnetic field of the earth is

0.3G

https://dl.doubtnut.com/l/_kiPWD08sJvL3
https://dl.doubtnut.com/l/_J8EokBz0nU5K
https://dl.doubtnut.com/l/_8frVAiPjgjic
https://dl.doubtnut.com/l/_x9VC4IUX5hey


increased, so that the number of oscillations becomes 10 per minute?

Watch Video Solution

50. A magnetic dipole is under the influence of two magnetic fields. The

angle between the field directions is  and one of the fields has a

magnitude of . If the dipole comes to stable equilibrium at

an angle of  with this field, then the magnitude of the field (in tesla) is

. Find ,

Watch Video Solution

60∘

1.2 × 10−1T

30∘

x × 102T x

https://dl.doubtnut.com/l/_x9VC4IUX5hey
https://dl.doubtnut.com/l/_V0vd0gyevmOl

