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Magnetic Materials

Examples

1. The torque acting on a magnet of magnetic moment 'M' placed in a

uniform magnetic �eld B is

Watch Video Solution

2. Under what condition, will the torque acting on the bar magnet

suspended in a uniform magnetic �eld be maximum?

Watch Video Solution

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_raFdBxmOw8m2
https://dl.doubtnut.com/l/_7uvD2UbSTzkj


3. Derive an expression for a torque acting on a bar magnet placed in

uniform magnetic �eld B.

Watch Video Solution

4. A magnet of magnetic dipole moment 2Am2 is de�ected through 

from the direction of a magnetic �eld of induction . Find the

magnitude of the torque.

Watch Video Solution

30∘

2
Wb

m2

5. Derive an expression for the magnetic potential energy for a bar

magnet undergoing rotational motion.

Watch Video Solution

https://dl.doubtnut.com/l/_7uvD2UbSTzkj
https://dl.doubtnut.com/l/_htnHzqnoMa0C
https://dl.doubtnut.com/l/_vEuIz5e7qTDw
https://dl.doubtnut.com/l/_j0T459EbaVAa


6. State the expression for magnetic potential energy of a bar magnet.

Find the potential energy for 

Watch Video Solution

θ = 0∘

7. State the expression for magnetic potential energy of a bar magnet.

Find the potential energy for 

Watch Video Solution

θ = 90∘

8. State the expression for magnetic potential energy of a bar magnet.

Find the potential energy for 

Watch Video Solution

θ = 180∘

9. Plot the graph of potential energy as a function of 

Watch Video Solution

θ

https://dl.doubtnut.com/l/_iCnNqK2pnpNI
https://dl.doubtnut.com/l/_YKhiu35AVwXi
https://dl.doubtnut.com/l/_UzzB4iRHyT5U
https://dl.doubtnut.com/l/_qDPxjm1WsDlO


10. A short bar magnet of magnetic moment m=  is placed in a

uniform magnetic �eld of 0.15T. If the bar is free to rotate in the plane of

the �eld, which orientation would correspond to its stable equilibrium?

What is the potential energy in each case?

Watch Video Solution

0.32
A

m2

11. A short bar magnet of magnetic moment m=  is placed in a

uniform magnetic �eld of 0.15T. If the bar is free to rotate in the plane of

the �eld, which orientation would correspond to its stable equilibrium?

What is the potential energy in each case?

Watch Video Solution

0.32
A

m2

12. A short bar magnet is placed in an external magnetic �eld of 700

gauss. When its axis makes an angle of  with the external magnetic

�eld, it experiences a torque of 0.014Nm. Find the magnetic moment of

30∘

https://dl.doubtnut.com/l/_qDPxjm1WsDlO
https://dl.doubtnut.com/l/_OD244K4eSZC5
https://dl.doubtnut.com/l/_moiomUDilw4k
https://dl.doubtnut.com/l/_t7Vv57Y9oT7r


the magnet and the work done in moving it from the most stable to most

unstable position.

Watch Video Solution

13. The work done for rotating a magnet with magnetic dipole moment m

through  from its magnetic meridian is n times the work done to

rotate it through . Find the value of n.

Watch Video Solution

90∘

60∘

14. State the di�erential equation of angular simple harmonic motion.

Watch Video Solution

15. State the expression for angular velocity of the bar magnet oscillating

in an uniform magnetic �eld.

Watch Video Solution

https://dl.doubtnut.com/l/_t7Vv57Y9oT7r
https://dl.doubtnut.com/l/_WQFLoMdo94AC
https://dl.doubtnut.com/l/_JkfDrFCEn0Pe
https://dl.doubtnut.com/l/_kc2xNnEisQ68


16. State the expression for the time period of angular oscillations of the

bar magnet.

Watch Video Solution

17. State the factors on which the time period of angular oscillations of

the bar magnet depends on.

Watch Video Solution

18. State the principle of working of Vibration Magnetometer.

Watch Video Solution

19. State the uses of Vibration Magnetometer.

Watch Video Solution

https://dl.doubtnut.com/l/_kc2xNnEisQ68
https://dl.doubtnut.com/l/_oYd0dk58ZVbe
https://dl.doubtnut.com/l/_sZuWS9Z3O0w2
https://dl.doubtnut.com/l/_JCaXoO2L1SCI
https://dl.doubtnut.com/l/_DTPRMtR1pgP4


20. Derive an expression for the time period of a magnet vibrating in a

uniform magnetic �eld.

Watch Video Solution

21. Derive the di�erential equation of angular SHM.

Watch Video Solution

22. Find the expression for the time period of the angular oscillations of a

bar magnet suspended in uniform magnetic �eld.

Watch Video Solution

23. A bar magnet of moment of inertia of  makes 10 oscillations

per minute in a horizontal plane. What is its magnetic moment, if the

horizontal component of earth's magnetic �eld is 0.36 gauss?

500gcm2

https://dl.doubtnut.com/l/_DTPRMtR1pgP4
https://dl.doubtnut.com/l/_hQVD2iEo2zzw
https://dl.doubtnut.com/l/_qxl4GtvbrTTX
https://dl.doubtnut.com/l/_G1dwSFtvfIPC
https://dl.doubtnut.com/l/_B6lOR2KuARnJ


Watch Video Solution

24. A bar magnet of moment of inertia of  makes 10 oscillations

per minute in a horizontal plane. What is its magnetic moment, if the

horizontal component of earth's magnetic �eld is 0.36 gauss?

Watch Video Solution

500gcm2

25. A magnetic needle placed in uniform magnetic �eld has magnetic

moment of , and moment of inertia of . It

performs 10 complete oscillations in 6s. What is the magnitude of the

magnetic �eld?

Watch Video Solution

2 × 10− 2Am2 7.2 × 107kgm2

26. A magnet makes 30 vibrations per minute at a place, where horizontal

component of earth's �eld is 0.18G. At another place if it takes 1.6s to

complete one vibration. What is the value of horizontal component of

https://dl.doubtnut.com/l/_B6lOR2KuARnJ
https://dl.doubtnut.com/l/_846ic8bU9LhL
https://dl.doubtnut.com/l/_YYYQ1K8EbP0v
https://dl.doubtnut.com/l/_iFEHbAmKOkCX


earth s �eld there? What is the magnetic moment if its moment of inertia

is ?

Watch Video Solution

10− 5kgm2

27. A magnetic needle is suspended freely so that it can rotate freely in

the magnetic meridian. In order to keep it in the horizontal position, a

weight of 0.2 g is kept on one end of the needle. If the pole strength of

this needle is 20 Am, �nd the value of the vertical component of the earth

s magnetic �eld, 

Watch Video Solution

(g = 9.8m /s − 2)

28. Explain origin of magnetism on the basis of circulating charges.

Watch Video Solution

29. What is the magnetic moment of electron due to its orbital motion.

https://dl.doubtnut.com/l/_iFEHbAmKOkCX
https://dl.doubtnut.com/l/_ANFSJXh4mMmn
https://dl.doubtnut.com/l/_grhfUgVejbjx
https://dl.doubtnut.com/l/_hwar7XYuETuY


Watch Video Solution

30. What is Gyromagnetic Ratio?

Watch Video Solution

31. De�ne Bohr Magneton.

Watch Video Solution

32. Calculate the gyromagnetic ratio of electron

Watch Video Solution

(Givene = 1.6 × 10T − 19C, me = 9.1 × 10− 31kg)

33. Calculate the value of Bohr Magneton (Given: Charge on electron =

6.63xx10^-34Js, mass of1.6 × 10− 19C, h(Planck' s)cons tan t =

https://dl.doubtnut.com/l/_hwar7XYuETuY
https://dl.doubtnut.com/l/_2zfL5u9vi6N4
https://dl.doubtnut.com/l/_CSVW1L12NXPf
https://dl.doubtnut.com/l/_0R34M6FxTj1k
https://dl.doubtnut.com/l/_ebAnquzu1bQx


electron m_e = 9.1xx10^-31 kg)`

Watch Video Solution

34. State the relation between orbital magnetic moment of an electron

and its angular momentum. Hence �nd the expression for Bohr

Magneton.

Watch Video Solution

35. Obtain an expression for orbital magnetic moment of an electron

rotating about the nucleus in an atom

Watch Video Solution

36. An electron in an atom revolves arounnd the nucleusin an orbit of

radius 

https://dl.doubtnut.com/l/_ebAnquzu1bQx
https://dl.doubtnut.com/l/_fwFhly0spkYc
https://dl.doubtnut.com/l/_qN3pTd45nFiQ
https://dl.doubtnut.com/l/_bp8QNry7MKbo


10^+10MHz`.

Watch Video Solution

0.5A ∘ . Calca––tethe ≡ a ≤ ntmag ≠ ticmoment, if theequencyofrevolu

37. In the Bohr model of the H2 atom, linear velocity is .

when it is in the 1st orbit of radius . Calculate the equivalent

current.

Watch Video Solution

2.190 × 1016 m

sec

0.528A ∘

38. In the Bohr model of the  atom, linear velocity is .

when it is in the 1st orbit of radius . Calculate the orbital

magnetic moment.

Watch Video Solution

H2 2.190 × 1016 m

sec

0.528A ∘

https://dl.doubtnut.com/l/_bp8QNry7MKbo
https://dl.doubtnut.com/l/_cdooULvQ4wNu
https://dl.doubtnut.com/l/_DbFVleLGUURa


39. An electron in an atom revolving round the nucleus in a circular orbit

of radius  m with a speed of . Find the resultant

orbital magnetic moment and angularmomentum of electron. (Charge on

electron , mass of electron )

Watch Video Solution

5.3 × 10− 11 2 × 106 cm

s

e = 1.6 × 10− 19C m = 9.1 × 10 − 31kg

40. Let us see whether the given atom has paired electron or unpaired

electrons in the outermost orbit. We will follow three steps 

(1) Write electronic con�guration

(2) Draw valence orbital

(3) Identify if unpaired electron exist 

Given : Chlorine Cl ( it has total 17 electrons )

Watch Video Solution

41. De�ne magnetization. State its unit and dimensions.

Watch Video Solution

https://dl.doubtnut.com/l/_HdDNjT4pG5Ni
https://dl.doubtnut.com/l/_OFrrfy7evdUR
https://dl.doubtnut.com/l/_PNp13V7ovWuo


Watch Video Solution

42. De�ne magnetization. State itsformula and S.I. unit.

Watch Video Solution

43. De�ne magnetic intensity. State its unit and dimension.

Watch Video Solution

44. Discuss magnetization of a ferromagnetic material with the help of a

solenoid?

Watch Video Solution

45. De�ne the following terms: Magneticsusceptibility

Watch Video Solution

https://dl.doubtnut.com/l/_PNp13V7ovWuo
https://dl.doubtnut.com/l/_sZ8SPGr5cLSs
https://dl.doubtnut.com/l/_Pc9VQyP7qeFm
https://dl.doubtnut.com/l/_yDVVcljp99VT
https://dl.doubtnut.com/l/_k1uXtgAVuak5


46. De�ne the following terms: Magnetic permeability

Watch Video Solution

47. De�ne the following terms: Relative permeability

Watch Video Solution

48. When a plate of magnetic material of size 

(length , breadth and thickness respectively) is located in magnetizing

�eld of  then a magnetic moment of  is induced in

it. Find out magnetic induction in rod.

Watch Video Solution

10cm × 0.5cm × 0.2cm

0.5 × 104Am − 1 5Am2

49. A domain in ferromagneticiron isin the form of a cube of side 1 pm.

Estimate the number of iron atoms in the domain maximum possible

https://dl.doubtnut.com/l/_1aq3cpHHglgZ
https://dl.doubtnut.com/l/_z1DFo7cp16li
https://dl.doubtnut.com/l/_sspA8Hpn10AN
https://dl.doubtnut.com/l/_dfFYxoM2IhN9


dipole moment and magnetization of the domain. The molecular mass of

iron is 55frac(g)(mole) and density is . Assume that each iron

atom has a dipole moment of .

Watch Video Solution

7.9
g

cm3

9.27 × 10− 24Am2

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

 magnetizing �eld. Magnetic �ux passing through the rod is 

 Wb. Find out relative permeability.

Watch Video Solution

0.25cm2

4000Am − 1

25 × 10− 6

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

 magnetizing �eld. Magnetic �ux passing through the rod is 

 Wb. Find out magnetic susceptibility

Watch Video Solution

0.25cm2

4000Am − 1

25 × 10− 6

https://dl.doubtnut.com/l/_dfFYxoM2IhN9
https://dl.doubtnut.com/l/_6F17UEVhmJ71
https://dl.doubtnut.com/l/_YJmGUBsnKHTz


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

1 magnetizing �eld. Magnetic �ux passing through the rod is 

 Wb. Find out magnetization of the rod.

Watch Video Solution

0.25cm2

4000Am −

25 × 10− 6

53. The region inside a current carrying toroid winding is �lled with

Aluminium having susceptibility . What is the percentage

increase in the magnetic �eld in the presence of Aluminium over that

without it?

Watch Video Solution

x = 2.3 × 10− 5

54. Write a short note on magnetic susceptibility?

Watch Video Solution

https://dl.doubtnut.com/l/_gyKONaRFgavh
https://dl.doubtnut.com/l/_pPP6rjBSFw4u
https://dl.doubtnut.com/l/_OxFqqrfR5Ufz


55. What are diamagnetic substances? Explain why diamagnetic

substances are repelled by external magnetic �eld ?

Watch Video Solution

56. State the main properties of diamagnetic substances.

Watch Video Solution

57. What are paramagnetic substances? Explain why the net magnetic

dipole moment of the material is zero?

Watch Video Solution

58. Draw the diagrams showing the dipole moments in paramagnetic

substance when external magnetic �eld is absent.

Watch Video Solution

https://dl.doubtnut.com/l/_lq6jvJnhjYXp
https://dl.doubtnut.com/l/_qJuMCFNmPBEo
https://dl.doubtnut.com/l/_qcdm5eElGcFt
https://dl.doubtnut.com/l/_Q3piBb3aSOQx


59. Draw the diagrams showing the dipole moments in paramagnetic

substance when external magnetic �eld is weak.

Watch Video Solution

60. Draw the diagrams showing the dipole moments in paramagnetic

substance when external magnetic �eld is strong.

Watch Video Solution

61. State the properties of a paramagnetic substances

Watch Video Solution

62. Discuss the Curie law for paramagnetic material.

Watch Video Solution

https://dl.doubtnut.com/l/_Q3piBb3aSOQx
https://dl.doubtnut.com/l/_iK0qBUiVFgWJ
https://dl.doubtnut.com/l/_CQiZzSSrpame
https://dl.doubtnut.com/l/_N00QtK46imMb
https://dl.doubtnut.com/l/_Rn0n21ZMdtSL


63. The susceptibility of a paramagnetic material is X at . At what

temperature itssusceptibility be frac(x)(3)?

Watch Video Solution

27∘ C

64. A paramagnetic gas has  with atomic magnetic

dipole moment of  each. The gas is at 27^@C`. (Find the

maximum magnetization intensity of this sample.

Watch Video Solution

2.0 × 1026 a → ms

m3

1.5 × 10− 23Am2

65. A paramagnetic gas has  with atomic magnetic

dipole moment of  each. The gas is at 27^@C`. (If the gas

in this problem is kept in a uniform magnetic �eld of 3T, is it possible to

achieve saturation magnetization? Why?

Watch Video Solution

2.0 × 1026 a → ms

m3

1.5 × 10− 23Am2

https://dl.doubtnut.com/l/_Rn0n21ZMdtSL
https://dl.doubtnut.com/l/_UJlka4mk64UU
https://dl.doubtnut.com/l/_8NMRWpLV9l8Y
https://dl.doubtnut.com/l/_gZr3kbk8jEpG


66. What are ferromagnetic substances? Give examples.

Watch Video Solution

67. State the propertiesof ferromagneticsubstances

Watch Video Solution

68. Explain ferromagnetism on the basis of domain theory.

Watch Video Solution

69. What is Curie temperature? What happens above Curie temperature?

Watch Video Solution

https://dl.doubtnut.com/l/_Y8B7EdRCEWop
https://dl.doubtnut.com/l/_yazUwITT5VYy
https://dl.doubtnut.com/l/_P3cIL2yZLSBC
https://dl.doubtnut.com/l/_QOHgpu6mKYio


70. What do a ferromagnetic material when its temperature increases

aboveCurie temperature?

Watch Video Solution

71. What is the e�ect of heat on ferromagnetic substance?

Watch Video Solution

72. What does hysteresisloop represent?

Watch Video Solution

73. De�ne: Hysteresis

Watch Video Solution

https://dl.doubtnut.com/l/_z6hQrV6O16GW
https://dl.doubtnut.com/l/_KUolXhBjaznU
https://dl.doubtnut.com/l/_tHe5NqTF2LM1
https://dl.doubtnut.com/l/_rIRJCHKytFXr


74. De�ne:Retentivity

Watch Video Solution

75. De�ne:Coerdvity.

Watch Video Solution

76. What does the area inside the hysteresis curve indicate?

Watch Video Solution

77. Explain hysteresis loop

Watch Video Solution

https://dl.doubtnut.com/l/_E51H3pCggLvz
https://dl.doubtnut.com/l/_hDMREoMwOQQJ
https://dl.doubtnut.com/l/_43akJGJEcuev
https://dl.doubtnut.com/l/_t055VIzV4I40


78. How does hysteresis loop di�er in hard and soft ferromagnetic

substances?

Watch Video Solution

79. What would be retentivity and coercivity of permanent magnet? Why?

Watch Video Solution

80. Which property of soft iron makes it useful for preparing

electromagnet?

Watch Video Solution

81. Write a short note on electromagnets.

Watch Video Solution

https://dl.doubtnut.com/l/_afTl8yincKg8
https://dl.doubtnut.com/l/_pURovm8rpnne
https://dl.doubtnut.com/l/_UWtZK1iOsKFA
https://dl.doubtnut.com/l/_JOY7f1a6rd2S
https://dl.doubtnut.com/l/_7ytwUtyE35uL


Exercise

82. Write a short note on magnetic shielding.

Watch Video Solution

83. Distinguish between: Diamagnetism and Paramagnetism

Watch Video Solution

84. Distinguish between paramagnetic and ferro-magnetic substance.

Watch Video Solution

85. Distinguish between ferromagnetic and diama-gnetic.

Watch Video Solution

https://dl.doubtnut.com/l/_7ytwUtyE35uL
https://dl.doubtnut.com/l/_Eya8Elxy5nCC
https://dl.doubtnut.com/l/_1t8F7if7ncIn
https://dl.doubtnut.com/l/_y6Qg1Jtdn03c
https://dl.doubtnut.com/l/_ycW5RPF84YtE


1. The susceptibility magnesium is  at 300 K. What will be its

susceptibility at 200 K?

Watch Video Solution

1.5 × 10− 5

2. The magnetic susceptibility of bismuth is . Calculate relative

permeability.

Watch Video Solution

2.1 × 10− 6

3. Themagneticmoment of a magnet of dimensions

 is . Calculate the intensity of

magnetization

Watch Video Solution

5cm × 2.5cm × 1.25cm 3Am2

4. Magnetic susceptibility of a paramagnetic substance is . The

uniform magnetic induction within a paramagnetic crystal is 0.2 T. Find

5 × 10− 4

https://dl.doubtnut.com/l/_ycW5RPF84YtE
https://dl.doubtnut.com/l/_YsjRbLG4OLp3
https://dl.doubtnut.com/l/_ZgZb08MPIegv
https://dl.doubtnut.com/l/_BCTTvyRIUzTJ


the magnetic intensity

Watch Video Solution

5. Magnetic susceptibility of a paramagnetic substance is  The

uniform magnetic induction within a paramagnetic crystal is 0.2 T. Find

the magnetization with the crystal

Watch Video Solution

5 × 10− 4

6. Magnetic susceptibility of a paramagnetic substance is . The

uniform magnetic induction within a paramagnetic crystal is 0.2 T. Find

the magnetic moment of  of the crystal.

Watch Video Solution

5 × 10− 4

1mm3

7. Find the percent increase in magnetic �eld B when the space within a

current-carrying toroid is �lled with aluminium. The susceptibility of

https://dl.doubtnut.com/l/_BCTTvyRIUzTJ
https://dl.doubtnut.com/l/_YSfsU44iuofw
https://dl.doubtnut.com/l/_lF6rreCm6Fmw
https://dl.doubtnut.com/l/_y2eJBxRhVVlq


aluminium is .

Watch Video Solution

2.1 × 10− 5

8. Solenoid core made of iron having relative permeability 5000. It is

carrying current 1.5 A having 1000 turns per metre. Determine the

magnitude of magnetic intensity, magnetization and magnetic �eld inside

the core.

Watch Video Solution

9. The magnetic �eld Band themagneticintensity H in a material are found

to be 1.6 T and , respectively. Calculate the relative permeability

'mu_r' and the susceptibility  of the material.

Watch Video Solution

1000
A

m

x

https://dl.doubtnut.com/l/_y2eJBxRhVVlq
https://dl.doubtnut.com/l/_nYXMkl4hqsOC
https://dl.doubtnut.com/l/_QmPrTuEDuG5c


10. A bar magnet of moment  experiences a torque of 

, when placed inclined at in a uniform magnetic �eld.

Find the magnetic induction of the �eld.

Watch Video Solution

7.5Am2

1.5 × 10− 4Nm 30∘

11. A magnet makes 55 vibrations in one minute where horizontal

component of earth's �eld is 0.36G. If the moment of inertia of the bar

magnet is , �nd the magnetic moment of the bar magnet.

Watch Video Solution

10− 5Kgm2

12. Two bar magnets having their moment of inertia in the ratio 

oscillate in a horizontal plane with time periods 2.5s and 4.5s respectively.

Compare their magnetic moments.

Watch Video Solution

1: 1.5

https://dl.doubtnut.com/l/_EcaE5t7IsEVz
https://dl.doubtnut.com/l/_ENWT9fzg1xpb
https://dl.doubtnut.com/l/_ORItxm10sD2H
https://dl.doubtnut.com/l/_yWpSuSR3t0Gt


13. Intensity of magnetic �eld of the earth at a point inside a hollow iron

box is ______.

A. less than that outside

B. more than that outside

C. same as that outside

D. zero

Answer:

Watch Video Solution

14. Soft iron is used to make the core of transformer because of it's _____.

A. low coercivity and low retentivity

B. low coercivity and high retentivity

C. high coercivity and low retentivity

D. high coercivity and high retentivity

https://dl.doubtnut.com/l/_yWpSuSR3t0Gt
https://dl.doubtnut.com/l/_5HtSjsroIF9i


Answer:

Watch Video Solution

15. An iron rod of  cross-sectional area is subjected to a

magnetizing �eld of . If the susceptibility of iron is 599, then

magnetic �ux produced in the rod is

A. `1.8xx10^-5Wb1

B. 

C. 

D. 

Answer:

Watch Video Solution

0.2cm2

1200A /m

0.9 × 10− 5Wb

2.4 × 10− 5Wb

5.4 × 10− 5Wb

https://dl.doubtnut.com/l/_5HtSjsroIF9i
https://dl.doubtnut.com/l/_B8dQ1tJXouYd


16. The susceptibility of the rod of a magnetic material is -0.04. What will

happen if the rod is suspended in a magnetic �eld?

A. it will perform angular S.H.M

B. it willset itself parallel to the magnetic �eld.

C. itwillsetitself perpendiculartothe magnetic �eld.

D. it will set itself in a position, making a small angle with the �eld.

Answer:

Watch Video Solution

17. The Gyromagnetic Ratio is given by

A. 

B. 

C. 

D. 

e

2me

e

me

e.2me

2me

e

https://dl.doubtnut.com/l/_1tNKSPE5t6vt
https://dl.doubtnut.com/l/_AFnQECJZgBTD


Answer:

Watch Video Solution

18. An electron in an atom revolves around the nucleus in an orbit of

radius 0.5 A and the frequency of revolution of electron is 1010 MHz. Then

current is_______.

A. 

B. `1.6xx10^(-35) A

C. 

D. 

Answer:

Watch Video Solution

1.6 × 10− 2A

1.6 × 10− 3A

0.16A

19. The root cause of magnetic properties in a substance is______.

https://dl.doubtnut.com/l/_AFnQECJZgBTD
https://dl.doubtnut.com/l/_wS2t0n30WFxd
https://dl.doubtnut.com/l/_imVfTpclx9nm


A. orbital motion of an electron

B. spin motion of proton

C. orbital and spin motion of proton

D. orbital and spin motion of an electron

Answer:

Watch Video Solution

20. According to Curie's law, magnetization is proportional _______.

A. directly to  only

B. directly to absolute temperature only

C. directly to  and absolute temperature.

D. directly to  and inversely to absolute temperature

Answer:

Watch Video Solution

Bext

Bext

Bext

https://dl.doubtnut.com/l/_imVfTpclx9nm
https://dl.doubtnut.com/l/_D9Bs8q1FUI0O


21. If a paramagneticmaterial is placed in a magnetic �eld, the �ux density

inside the material compared to that outside will be

A. slightly less

B. slightly more

C. much more

D. not changed

Answer:

Watch Video Solution

22. S.I. unit of magnetic dipole moment is ______.

A. 

B. 

C. 

A

m3

Am − 2

Am2

https://dl.doubtnut.com/l/_D9Bs8q1FUI0O
https://dl.doubtnut.com/l/_4wNndjcBUJPI
https://dl.doubtnut.com/l/_yj2rzoA8mNln


D. 

Answer:

Watch Video Solution

A − m

23. Unique property associated with ferromagnetic material is______.

A. superconductivity

B. attracting magnetic substances

C. directional property

D.  hysteresis

Answer:

Watch Video Solution

24. (12)The magnetic moment is not associated with ______.

https://dl.doubtnut.com/l/_yj2rzoA8mNln
https://dl.doubtnut.com/l/_1stqr1fen3jv
https://dl.doubtnut.com/l/_nwPLVTNM6rEG


A. stationary charges

B. accelerated charges

C. retarded charges

D. Change moving with constant speed

Answer:

Watch Video Solution

25. The correct relation between p and % is ________.

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

μ0 = μ(1 + x)

μ = μ0(1 + x)

μ =
μ

1 + X

μ = μ0 − μ0x

https://dl.doubtnut.com/l/_nwPLVTNM6rEG
https://dl.doubtnut.com/l/_kDfIpaSsqsom


26. In which type of material the magnetic susceptibility does not depend

upon the temperature?

A. Ferromagnetic

B. Diamagnetic

C. Superconductors

D. Paramagnetic

Answer:

Watch Video Solution

27. The magnetic susceptibility of magnesium is `10xx10^(-5). Its

permeability is _______.

A. 

B. 

1.0001μ0

0.9999μ0

https://dl.doubtnut.com/l/_kDfIpaSsqsom
https://dl.doubtnut.com/l/_HwUd9wnoONFn
https://dl.doubtnut.com/l/_3HUFfPSbYUVS


C. 

D. 

Answer:

Watch Video Solution

11 × 10− 5

9 × 10− 5

28. Magnetic susceptibility is positive and large for

A. iron

B. silver

C. air

D. aluminium

Answer:

Watch Video Solution

https://dl.doubtnut.com/l/_3HUFfPSbYUVS
https://dl.doubtnut.com/l/_eZDFPlXScioa


29. The magnetic dipole moment of a bar magnet is . It is 20 cm

long and its cross-sectional area is . The magnetization of this

material, assumed to be uniform is

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

20A − m2

2cm2

5 × 105 A

m

2 × 105 A

m

0.5 × 105 A

m

5 × 104 A

m

30. If the relative permeability of iron is 3000, its absolute permeability in

S.I. unit is_______.

A. 

B. 

× 10− 4)
12

π

12π × 10− 4H − m − 1

https://dl.doubtnut.com/l/_FFlVa1jizCdu
https://dl.doubtnut.com/l/_AIf0DyRayqWd


C. 

D. 

Answer:

Watch Video Solution

× 10− 4)H − m
3

π

12π × 10− 4H − m

31. A circular coil of 500 turns and area of  carries a current of 10 A.

The magnetic moment associated with it_______.

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

0.5cm2

0.25
A

m2

250
A

m2

2500
A

m2

2.5
A

m2

https://dl.doubtnut.com/l/_AIf0DyRayqWd
https://dl.doubtnut.com/l/_18mHGzXyDIwA
https://dl.doubtnut.com/l/_UE1hkljCssm5


32. Magnetic susceptibility does not depend upon temperature then the

material must be______.

A. paramagnetic

B. ferromagnetic

C. diamagnetic

D. ferrite

Answer:

Watch Video Solution

33. The magnetic moment per unit volume of a material is______.

A. magnetism

B. magnetic intensity

C. magnetization

D. magnetic �ux

https://dl.doubtnut.com/l/_UE1hkljCssm5
https://dl.doubtnut.com/l/_nskKr6MtqPLW


Answer:

Watch Video Solution

34. Which of the following statements is correct for diamagnetic

materials?

A. 

B. x is negative and low

C. x does not depend on temperature

D.  All of the above

Answer:

Watch Video Solution

μr < 1

35. Diamagnetic substances are________.

https://dl.doubtnut.com/l/_nskKr6MtqPLW
https://dl.doubtnut.com/l/_jFv2AKZ2S91S
https://dl.doubtnut.com/l/_LmmMJJhsdZKN


A. feebly attracted by magnets

B. strongly attracted by magnets

C. feebly repelled by magnets

D. strongly repelled by magnets

Answer:

Watch Video Solution

36. After removal of strong magnetic �eld, the substance that remains

magnetic are________.

A. Non magnetic substance

B. Diamagnetic substance

C. Paramagnetic substance

D. Ferromagnetic substance

Answer:

https://dl.doubtnut.com/l/_LmmMJJhsdZKN
https://dl.doubtnut.com/l/_esvWXMy8it4z


Watch Video Solution

37. Copper is __________.

A. non-magnetic substance

B. diamagnetic substance

C. paramagnetic substance

D. ferromagnetic substance

Answer:

Watch Video Solution

a/an

38. The atom of a paramagnetic substance is________.

A. very small magnetic moment

B. no magnetic moment

C. large magnetic moment

https://dl.doubtnut.com/l/_esvWXMy8it4z
https://dl.doubtnut.com/l/_KZYJyaLZEFLO
https://dl.doubtnut.com/l/_FdMQ1BBCcqst


D. very large magnetic moment

Answer:

Watch Video Solution

39. When a paramagnetic substance is placed in a uniform magnetic

�eld__________.

A. its atoms acquire a magnetic moment opposite to magnetic �eld

B. atoms acquire a magnetic moment along the magnetic �eld

C. atoms acquire a magnetic moment perpendicular to the magnetic

�eld

D. atoms acquire a magneticmomentrandomly

Answer:

Watch Video Solution

https://dl.doubtnut.com/l/_FdMQ1BBCcqst
https://dl.doubtnut.com/l/_RRfwHpMqOxq5
https://dl.doubtnut.com/l/_2xjEFxhwgMOo


40. A magnetizing �eld of  produces a magnetic �ux density B =

0.6T in a ferromagnetic material. What is its permeability in ?

A. 

B. 300

C. 

D. 600

Answer:

Watch Video Solution

360A /m

T mA − 1

1

100

1

600

41. In a uniform magnetic �eld, freely suspended diamagnetic rodslength

will be_______.

A. parallel to the �eld

B. perpendicular to the �eld

C. inclined to the �eld

https://dl.doubtnut.com/l/_2xjEFxhwgMOo
https://dl.doubtnut.com/l/_21DW2ehv7j1F


D. none of these

Answer:

Watch Video Solution

42. Domains are characteristics of_______.

A. non-magnetic substances

B. paramagnetic substances

C. diamagnetic substances

D. ferromagnetic substances

Answer:

Watch Video Solution

https://dl.doubtnut.com/l/_21DW2ehv7j1F
https://dl.doubtnut.com/l/_Tao1BplQKuas


43. If oxygen gas is introduced between the pole pieces of a magnet

________.

A. spreads in the direction of magnetic �eld

B. spreads in the direction perpendicular to the magnetic �eld

C. spreads in the direction inclined to the magnetic �eld

D. none of the above

Answer:

Watch Video Solution

44. Which of the following is a diamagnetic group?

A. Iron, Nickel, Cobalt and gadolinium

B. Manganese, aluminum, oxygen

C. Copper, gold, water, hydrogen

D. Iron, Manganese, Nickel

https://dl.doubtnut.com/l/_214PosyZSmZK
https://dl.doubtnut.com/l/_YAhMxr39iq9J


Answer:

Watch Video Solution

45. Relative permeability of diamagnetic materials are_______.

A. zero

B. equal to unity

C. less than unity

D. greater than unity

Answer:

Watch Video Solution

46. The diamagnetic material has susceptibility_______.

A. x = 0

https://dl.doubtnut.com/l/_YAhMxr39iq9J
https://dl.doubtnut.com/l/_VDixU3bYDjQu
https://dl.doubtnut.com/l/_ADLY3ZOrtCO5


B. x gt1

C. x lt1

D. xlt0

Answer:

Watch Video Solution

47. The universal property among all substances, is_______.

A. diamagnetism

B. ferromagnetism

C. paramagnetism

D. non-magnetism

Answer:

Watch Video Solution

https://dl.doubtnut.com/l/_ADLY3ZOrtCO5
https://dl.doubtnut.com/l/_SOM3mdnRGGrc
https://dl.doubtnut.com/l/_a4Qg9mQs87p3


48. A rectangular magnet suspended freely has a period of oscillation

equal to T. Now it is broken into two equal halves each having half of the

original length and one piece is made to oscillate freely. Its period of

oscillation is T.The ratio of

A. 

B. 

C. 2

D. 

Answer:

Watch Video Solution

√2
1

2

1

2

1

4

49. The torque acting on a magnetie dipole of moment  when

placed in an external uniform magnetic induction  at

right angle to magnetic induction is

5Am2

1.5 × 10− 4  Wb/m2

https://dl.doubtnut.com/l/_a4Qg9mQs87p3
https://dl.doubtnut.com/l/_c2J7xeaF4GQo


A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

7.5 × 10− 4Nm

75 × 10− 4Nm

1.25 × 10− 5Nm

1.5 × 10− 4Nm

50. A magnetizing �eld of intensity  produces a magnetic �ux of

 Wb in a bar of iron of cross-section . The permeability

of the bar is

A. 

B. 

C. 

D. 

1600A /m

2.5 × 10− 5 0.2cm2

7.5 × 10− 4T A − 1m

7.813 × 10− 4T A − 1m

7.5 × 10− 3T A + 1m − 1

7.813 × 103T Am − 1

https://dl.doubtnut.com/l/_c2J7xeaF4GQo
https://dl.doubtnut.com/l/_HB98rA9xZtWI


Answer:

Watch Video Solution

51. In order to have a strong electromagnet it must have

A. high value of saturation magnetization

B. low retentivity

C. low hysteresisloop

D. all of these

Answer:

Watch Video Solution

52. A bar magnet is demagnetized by inserting the inside a solenoid of

length 0.2 m, 100 turns and carrying a current of 5.2 A. The corecivity of

the bar magnet is.

https://dl.doubtnut.com/l/_HB98rA9xZtWI
https://dl.doubtnut.com/l/_DqHQbMmJhEbX
https://dl.doubtnut.com/l/_KuCew3ISJ4CC


A. 1200 frac(A)(m)

B. 1285 frac(A)(m)

C. 2600frac(A)(m)

D. 5200 frac(A)(m)

Answer:

Watch Video Solution

53. A paramagnetic material has .Its magnetic

susceptibility at temperature 350K is `2.8 xx 10^-4. Its susceptibility at

temperature 350K is

A. 

B. 

C. 

D. 

1028a → m /m3

2.672 × 10− 4

3.267 × 10( − 4)

3.672 × 10− 4

3.762 × 10− 4

https://dl.doubtnut.com/l/_KuCew3ISJ4CC
https://dl.doubtnut.com/l/_p6w6jPa7W0KH


Answer:

Watch Video Solution

54. The number of electrons �owing in a current carrying circular coil per

second having area of  and magnetic moment of  is

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

2m2 8  A m2

2.5 × 1018

5 × 1018

6.25 × 1018

25 × 1018

55. The correct relation between `mu,mu_0, x is

https://dl.doubtnut.com/l/_p6w6jPa7W0KH
https://dl.doubtnut.com/l/_1wMDMrAryAVY
https://dl.doubtnut.com/l/_l95P9T3ueuHd


A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

μ0 = μ(1 + x)

μ = μ0(1 + x)

μ =
μ0

1 + x

μ = μ0 − μ0x

56. The net magnetic dipole moment per unit volume is known as

A. magnetization

B. magnetic induction

C. magnetic intensity

D. susceptibility

Answer:

Watch Video Solution

https://dl.doubtnut.com/l/_l95P9T3ueuHd
https://dl.doubtnut.com/l/_l9jqH8X2XCHb


57. SI unit of intensity is

A. 

B. 

C. Am

D. 

Answer:

Watch Video Solution

Wb

Am

Wb

m2

A

m

58. The Gyromagnetic Ratio is given by

A. 

B. 

C. 

e

me

me

e

e

2me

https://dl.doubtnut.com/l/_l9jqH8X2XCHb
https://dl.doubtnut.com/l/_7cElUYAkZV4n
https://dl.doubtnut.com/l/_bk1cHV3itTDC


D. 

Answer:

Watch Video Solution

2me

e

59. Two substances A and B have their relative permeabilities slightly

greater and less than unity respectively. What do you conclude about A

and B?

Watch Video Solution

60. What isCurie temperature?

Watch Video Solution

61. What is the e�ect of temperature on magnetization of paramagnetic

material?

https://dl.doubtnut.com/l/_bk1cHV3itTDC
https://dl.doubtnut.com/l/_PX7AAFTQvPNH
https://dl.doubtnut.com/l/_gknCWCJja8MX
https://dl.doubtnut.com/l/_YYCmzbg10mFC


Watch Video Solution

62. Write a short note on electromagnets.

Watch Video Solution

63. De�ne: Hysteresis

Watch Video Solution

64. De�ne Retentivity

Watch Video Solution

65. Find the value of Bohr magneton, given that 

,  and 

Watch Video Solution

e = 1.6 × 10− 19C,

H = 6.63 × 10( − 34) π = 3.142 me = 9.1 × 10− 28g

https://dl.doubtnut.com/l/_YYCmzbg10mFC
https://dl.doubtnut.com/l/_ZdoyG94o7QHl
https://dl.doubtnut.com/l/_mI079l01eiwi
https://dl.doubtnut.com/l/_D1yLIKQGPRfp
https://dl.doubtnut.com/l/_W2DYxHbNUXZF


66. A short bar magnet placed with its axis at  with a uniform external

uniform magnetic �eld of 025T experiencesa torqueof magnitude

. What is themagnitudeof magnetic dipole moment?

Watch Video Solution

30∘

4.5 × 10− 2J

67. State the factors on which time period of angular oscillations depend

on

Watch Video Solution

68. Explain the origin of diamagnetism.

Watch Video Solution

69. Explain hysteresis loop

W t h Vid S l ti

https://dl.doubtnut.com/l/_W2DYxHbNUXZF
https://dl.doubtnut.com/l/_EJcbiDF4urnX
https://dl.doubtnut.com/l/_ZlcNWqjrJo9r
https://dl.doubtnut.com/l/_CvRK9q4IOh4a
https://dl.doubtnut.com/l/_CJPCtdF2rDw3


Watch Video Solution

70. A short bar magnet of magnetic moment m=  is placed in a

uniform magnetic �eld of 0.15T. If the bar is free to rotate in the plane of

the �eld, which orientation would correspond to its stable equilibrium?

What is the potential energy in each case?

Watch Video Solution

0.32
A

m2

71. A short bar magnet of magnetic moment m=  is placed in a

uniform magnetic �eld of 0.15T. If the bar is free to rotate in the plane of

the �eld, which orientation would correspond to its unstable equilibrium?

What is the potential energy in each case?

Watch Video Solution

0.32
A

m2

72. A certain region of space isto be shielded from magnetic �elds.

Suggest a method.

https://dl.doubtnut.com/l/_CJPCtdF2rDw3
https://dl.doubtnut.com/l/_XHepjm9RkIEs
https://dl.doubtnut.com/l/_pjtSpLp1Qi7u
https://dl.doubtnut.com/l/_8q3bmIYKJD9j


Watch Video Solution

73. Distinguish between: Diamagnetism and Paramagnetism

Watch Video Solution

74. A domain in ferromagnetic iron is in the form of a cube of side length

. Estimate the number of iron atoms in the domain, the

maximum possible dipole moment and magnetization of the domain.

Given: density , molecular mass of iron = 55 g/ mole. Assume each

atom has a dipole moment of .

Watch Video Solution

1 × 10− 6m

7.9
g

cm3

9.27 × 10− 24Am2

https://dl.doubtnut.com/l/_8q3bmIYKJD9j
https://dl.doubtnut.com/l/_62mpxGUIXpUr
https://dl.doubtnut.com/l/_6ByBOkeohTIa

