
MAGNETISM AND
MATTER

GEOMAGNETIC
Earth also behaves as a magnet. Due to 
Earth’s magnetic dipole, magnetic Field is
Present everywhere around earth’s surface.

Planes passing through
geographical north and
south pole is called
geographical Meridian.

Planes passing through
magnetic south and
north pole is called
magnetic meridian,

Geographical Meridian

Magnetic Meridian

Angle between
Geographical & magnetic
meridian.

Angle of Declination φ 

Angle between the
direction of the earth’s
magnetic Field
and the horizontal in the
magnetic meridian at that
place.

Angle of dip (Q)

Curie Law states
that the magnetic
Sus castability of
Paramagnetic
substance isinversely
proportional to
temperature of material.

CURIE LAW
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Curie Temperature

Temperature at which Ferromagnetic
material can be converted into
Paramagnetic material, denoted as 
T

c
.

T
c
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Curie – Weiss Law

The susceptibility of ferromagnetic
material is inversely proportional to
(T - TC) above curie Temperature 
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MAGNETIC HYSTERESIS

In Ferromagnetic material
when external magnetic
Field is Removed Some of
domain remains aligned in
direction of magnetic Field.

Soft Magnetic
Material
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Hard Magnetic
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BAR MAGNET

. A bar magnet is a physical
  magnet in which two equal
  and opposite poles are
  separated by a small
  distance.

. The shortest distance
  between Poles is known as
  effective length L

e
.

. The effective Length L
e
 is

  Less than the geometric
  Length (L

e
 < L

g
)

Directive property of bar magnet:-
Bar Magnetic is freely Suspending
in air align itself in N – S direction
of Earth’s magnetic Fields.

Monopole Concept:-
Monopole does not exist. If we break
a magnet into pieces each piece will
have North & South Pole of itself.

Pole strength ( M )

. Pole strength is a
  measure of the strength
  of mahnetic pole to
  attract magnetic
  material towards itself.

. It is a scalar quantity. 

. SI unit is Am or N/T.

. SI unit is Am2 or N/T.

Properties of Bar Magnets

. A magnet attract magnetic substance such as nickel, cobalt,
  iron e.t.c

. North and south poles of magnet are little inward & from
  geometrical end.

. Poles exist always in pair and having equal strength i.e
  monopole do not exist.

. Like poles repel each other or unlike poles attract each other.

Bar Magnet Placed In
An External Magnetic Field

. Torque M B MBSinτ = × = θ
 

. work

. Potential

w = MB (cosθ, -cosθ2) 
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Magnetic Dipole Momant ( )M
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M = magnetic Pole strength

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= affective Length 

. It is a Vector Quantity
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Important Points
Related To

Bar Magnet

=  MBcosθU = −

Magnetic Field at a Distance
r from Bar Magnet For Different Position

Position Magnetic field at 

this position
For short 

magnet ( l << r )

Axial line ( )
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MAGNETIC FLUX AND FLUX DENSITY

The number of Magnetic
Field lines passing through a
surface is called magnetic
flux.
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S.I Unit of φ
B 
is Weber (wb)
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Gauss Law In Magnetism

The net magnetic flux associated with the closed
surface is µ0 times the net magnetic pole strength
enclosed by the surface.

B B . dAφ = φ
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, = µo × (net Pole strength), = Zero

MAGNETIC FIELD STRENGTH

The magnetic field strength can be defined as
the Force experienced by a unit test north pole
(m

0
) placed in that Field. o
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Properties of Magnetic Field Lines

. No two magnetic Field lines Can cut each other.

. Tangent at a point of magnetic field line give
  direction of field at that Point.
. These form closed lines whose direction is from
  North to South always.

Magnetic Permeability Intensity of Magnetizing 
Field ( )H
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Intensity of 
Magnetisation ( )I  

Magnetic Susceptibility 
(Xm) 

(1) The extent to which 
magne�c Field lines can 
Penetrate the substance is 
known as Magne�c 
Permeability of that 
Substance. It is denoted 
by µ. 
(2) The Value of µ for free 
space or air is:- 

74 10 T.m / A−π ×  

(1) The extent to which a 
magnetic �ield can 
magnetize a magnetic 
substance is called 
Intensity of Magnetizing 
Field ( )H
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(2) It is a Field Property 
(3) H



 = H B= µ
 

 
(4) SI Unit is: A m  

(1) The Extent to which a 
magnetic substance is 
magnetized in a magnetic 
Field is Known as 
Intensity of 
magnetization ( )I  

(2) MI
V

=





Where M


= 

magne�c moment and V = 
Volume. 
(3) It is a material 
Property 
(4) SI Unit is A/m. 

(1) The Ratio of intensity 
of magnetisation ( I



) to 
magnetic Intensity ( H



) 
applied to the substance is 
known as magne�c 
suscep�bility of 

Substance. m
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(2) Magnetic 
Susceptibility is a 
unitless and 
dimensionless quantity 

Relation between magnetic
permeability and suscaptibility

The sum of magnetic field in vacuum due to
magnetizing force and magnetic field due 

to magnetization of material is known as total
magnetic flux density.
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MAGNETIC MATERIALS
On the basis of Magnetic Properties, Materials
can be Classified into three Categories.

PROPERTIES DIAMAGNETIC
MATERIAL

PARAMAGNETIC
MATERIAL

FERRO MAGNETIC
MATERIAL

Cause of
magnetism

Motion of electrons
in orbits

Electron spinning Domain formation

Behavior when
placed in uniform
magnetic Field.

Magnetization is poor
and in opposite
direction. 

Magnetization is poor
and in same direction
B

m
> B0 

Magnetization is strong
and in same direction

B
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M
M M

Relative
Permeability (µr) 1 > µ

r
> 0 2 > µ

r
> 1 µ

r
>> 1

Examples Copper, Silver, Lead,
Water.

Sodium, Potassium,
Manganese, aluminum. 

Iron, Cobalt, Nickel,
alnico.


