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11. Two identical thin bar magnets, each of length L and pole stren

12. Calculate the force acting between two'ma
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CLASS XII : ASSIGNMENT CHAPTER-5 : MAGNETISM AND MATTER
MAGNETIC MOMENT AND FORCE BETWEEN MAGNETIC POLES

Can ever there be a magnet (i) with no pole (ii) with two similar poles (iii) with three poles?

No two magnetic lines of force can intersect. Why?

How is the magnetic force between two poles affected when the strength of each pole is doubled and
the distance between them is halved?

Define the unit pole from Coulomb’s law of magnetism.

Does the length of an iron bar change when it is magnetized? (Hint: Magnetostriction effect)

What is meant by magnetic screening or shielding?

Distinguish between a magnetic and an electric dipole.

What are the S.I. units of pole strength and magnetic moment?

What is the strength of the earth’s magnetic field at the surface of the earth®

PHYSICS

where a unit pole experiences no net force due to the two poles. (.

each other, with the N pole of one touching the S pole of the
system. (Ans: v2mL)
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ts of length 15 cm each and the pole strength 80 Am

each when the separation bet les is 10 cm and that between south poles is 40 cm.

(Ans: -0.048 N)
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MAGNETIC FIELD STRENGTH DUE TO A BAR MAGNET
tic fteld? How is it produced?

What is meant By ma

How does ss néedle behave at the neutral point?

Deriv r the magnetic field intensity at any point on the axial line of a bar magnet.
Derive ion for the magnetic field intensity at any point on the equatorial line of a bar
magnet.

The earth’s magnetic field at the equator is approximately 0.4 G. Estimate the earth’s dipole moment.

(Ans: 1.05 x 102 Am?)

What is the magnitude of the equatorial and axial fields due to a bar magnet of length 5 cm at a
distance of 50 cm from its midpoint? The magnetic moment of the bar magnet is 0.40 Am?. (Ans: 3.2 x
107T, 6.4x 107 T)

Two short magnets P and Q are placed one over another with their magnetic axes mutually
perpendicular to each other. It is found that the resultant magnetic field at a point on the prolongation
of the magnetic axis of P is inclined at 30° with this axis. Compare the magnetic moments of the two
magnets. (Ans: V3/2)
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MAGNETIC FIELD STRENGTH DUE TO A CIRCULAR LOOP

20. Write the formula for the magnetic moment of a current loop.

21. Why is a current loop considered a magnetic dipole?

22. Write an expression for the magnetic moment when an electron revolves at a speed of v around the
orbit of radius r in the hydrogen atom.

23. A magnetised steel wire 31.4cm long has a pole strength of 0.2 Am. It is b
semicircle. Calculate its magnetic moment. (Ans: 0.04 Am?)

24. An electron in an atom revolves around the nucleus in an orbit g Calculate the
equivalent magnetic moment if the frequency of revolution of the Hz. (Ans: 1.256 x
102 Am?)

25. A loop of wire having 50 turns carries a current of 10 Ain a
of the loop is 10 cm, what is the magnitude and directi
loop? (Ans: 3.925 Am?, perpendicular to the plane of the lo

t in the form of a

sction. If the diameter
ic moment of the current

magnet in this orientation. When is this ener
27. A bar magnet of magnetic moment M is ali
Calculate the work done to align the
direction. (Ans: 2MB, MB)
28. Under what situations will a ma
and (ii) in unstable equilibriu
29. A short bar magnet placed
of 0.06 N-m. Calculate
corresponds to its st
30. A short bar magnetyo
field. It experie

i) opposite to the field (ii) normal to the field

a uniform magnetic field be (i) in stable equilibrium

0° to a uniform magnetic field of 0.2 T experiences a torque
oment of the magnet. What orientation of the magnet
the magnetic field? (Ans: 0.6 Am?, 0°)

h its axis a
agneti

al to the magnetic field,
(b) opposite to the magnetic field.
(ii) The torque on the magnet in the final orientation in case (b) (Ans: 1.32 J, 3.96 J, Zero)

32. A circular coil of 100 turns and having an effective radius of 5 cm carries a current of 0.1 Ampere. How
much work is required to turn it in an external magnetic field of 1.5 Wb/m? through 180° about an
axis perpendicular to the magnetic field? The plane of the coil is initially perpendicular to the
magnetic field. (Ans: 0.24 J)

MAGNETISM OF EARTH, MAGNETIC ELEMENTS, AND NEUTRAL POINTS
33. Name the elements or parameters of Earth’s magnetic field.
34. Where is the vertical component of Earth’s magnetic field zero?
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What are isogonic, isoclinic, and isodynamic lines?

In the Northern Hemisphere, do magnetic lines of force due to the Earth’s field point towards or away
from the Earth?

What is the maximum value of the angle of dip? At what place does it occur? (Ans: 90°)

What is the angle of dip at a place where horizontal and vertical components of the earth’s field are
equal? (Ans: 45°)

The angle of dip at two places are respectively 0° and 90°. Where are these values on the earth? (Ans:
0° and 90°)

MAGNETIC PROPERTIES OF MATERIALS
What is the relative magnetic permeability of superconductors?
What is the magnetic susceptibility of superconductors?
What is the Meissner effect?
What are the units of magnetic permeability?
How does the magnetic susceptibility of a paramagnetic material change
What are Sl units of magnetic susceptibility?
A magnetizing field of 1600 Am™ produces a magnetic flux of
section 0.2 cm?. calculate the permeability and susceptibili
A solenoid of 500 turns per metre carries a current of

rature?

A solenoid has a core of a material with a relg
are insulated from the core and carry a
calculate (i) H, (ii) B, (iii) Intensity of ma iZai d\(iv) the magnetizing current.

An ideal solenoid having 2000 turns iron core of permeability 500 and carries a
H at the centre of the solenoid, (ii) magnetic
permeability of iron (iii) magn of Iron, (iv) intensity of magnetization. (Ans: 2000
A/m, 6.28 x 10* Tm/A, 499,

A bar of 5 x 103 m? area is Subjected to field of 600 Am. If the susceptibility of the material is 499.
Calculate (i) permeabilityagii nd (iii) magnetic flux. (Ans: 6.28 x 10* TAm, 0.377 T, 1.885
x 103 Wb)

Which of the ces are diamagnetic? Copper, Aluminium, Sodium, Bismuth

Which of the fallowi nces are paramagnetic? Al, Bi, Cu, Ca, Pb, Ni

Classify th ing i diamagnetic and para-magnetic substances: water, mercury, oxygen, and
hydr

Write three ferromagnetic substances.

The magnetic moment of atoms of certain materials is zero. Name such materials.

Which materials have relative magnetic permeability > 1?

Can there be a non-magnetic material?

The permeability of Bismuth is 0.9983. To which class of magnetic material Bi belongs?

The susceptibility of a magnetic material is 1.9 x 10°. What type of material does it represent?

The susceptibility of a magnetic material is — 4.2 x 10°. What type of material does it represent?

How does the intensity of magnetization of a paramagnetic material vary with increasing applied
magnetic field?

Why do magnetic lines of force prefer to pass through ferromagnetic materials?

The susceptibility of a magnetic material is 0.9853. Identify the type of magnetic material. Draw the
modification of the field pattern by keeping a piece of this material in a uniform magnetic field.

3
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How are wristwatches protected from powerful magnets?
A uniform magnetic field gets modified as shown in the figure. When two specimens X and Y are
placed in it. Identify the specimens X and Y.

m are kept in a non-
your answer.

Three identical specimens of magnetic materials nickel, antimony, and alumini
uniform magnetic field. Draw the modifications in the field lines in each cas

Two substances A and B have relative permeabilities slightly greater respectively.
What is their magnetic nature?

Out of the two magnetic materials ‘A’ has a relative permeabili
‘B’ has less than the unity. Identify the nature of the materi
positive or negative?

n
Two magnetic materials A and B have relative permeagkilities of 0.96

N
©
3

than the unity while
eir susceptibilities be

d 500. Identify the magnetic
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