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MAGNETISM




Magnet

e A magnet is a material which can attract iron objects.

* A natural magnet is an'bre of iron {F6304)"called magnetite or

————

lodestone.

e A magnet which is prepared artificially is called an artificial magnet.
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TYPES :

There are three types of magnets, and they are as follows:

1. Permanent magnet =2
g P

2. Temporary n(agnet (@ru\:&\ﬁ

3. Electromagnets (Q?S@_ﬁ ™ +al D‘\\
e




« Hidle did UK & gid g, 3R 3 39 IR &

-1.F2JTdT§|;W

« 2. TYRN t:j)dch

« 3. SolFalHIACH



Permanent Magnet: >

Permanent magnets are those magnets that are commonly used. They are known as

permanent magnets because they do not lose their magnetic property once they are
magnetized.

Following are the ways to demagnetize the permanent magnets:

1. Exposing magnets to extreme temperatures.y

The magnetic attraction between the magnet’s atoms gets loosen when they are
ammered.

3. Stroking one magnet with the other in an inappropriate manner will reduce the
magnetic strength.
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There are four types of permanent magnets:
* Ceramic or ferrite

—
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* Samarium Cobalt (SmCo)

h

* Neodymium Iron Boron (NIB)
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* Temporary Magnet: __

Temporary magnets can be magnetized 1n the presence of a . When
the magnetic hield 1s removed, these materials lose their magnetic property. Iron nails
and paper-clips are examples of the temporary magnet
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https://byjus.com/physics/magnetic-field/

° Electromagnetsy

Flectromagnets consist of a coil of wire wrapped around the metal core made from
iron. When this material 1s exposed to an electric current, the magnetic field 1s
cenerated making the maternial behave like a magnet. The strength of the magnetic
hield can be controlled by controlling the electric current.
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Characteristics of Magnet

Attractive property This property proves thatqthe magnetic strength at the
ends of the polesis strong b B

IR N [e—3ig &1
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Directive propertLThls property helps to understand which pole of the

magnet is north and south by suspending the magnet in mid-air.

e

Law of magnetic poles: Like poles repel while unlike poles attract.

e M
Pair property: When a magnet is cut into two pieces, both the pieces will have the
North Pole and the South Pole.

Sure test of magnetization:Thistest is conducted to check if a given rod is

magnetized or not by checking either the attraction or the repulsion of the iron
rod and magnet.




Uses of Magnets

Magnets are used for constructing magnetic needles and mariner’s compass.

—_—

Permanent magnets find applications in generators, electric accelerators, and
electric motors.

Electromagnets find application in speakers, electric bells, and electric cranes.

_—

Magnets are used for the separation of iron filling from other solid mixture.
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MAGNETIC FIELD

* Magnetic Field is the region around a magnetic material or a moving electric
charge within which the force of magnetism acts.
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+Unit  Tesla = y \
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MAGNETIC FIELD LINES

* Magnetic field lines are a visual tool used to represent magnetic fields.
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Properties of Magnetic Field Lines

Magnetic field lines never cross each other
The density of the field lines indicates the strength of the field
Magnetic field lines always make closed-loops

Magnetic field lines always emerge or start from the north pole and terminate at

the south pole.
-



MAGNETIC FLUX

* Magnetic flux is defined as the number of magnetic field lines passing through a

given closed surface. It provides the measurement of the total magnetic field
that passes through a given surface area.
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Magnetic flux is commonly denoted using Greek letter Phi or Phi suffix B.

Magnetic flux symbol: ® or Q. C]>
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Magnetic Flux Unit

Magnetic flux is usually measured with a flux meter.

Sl unit of magnetic flux i@ber (Wm

—

The fundamental unit is Volt-seconds.

The CGS unitis Maxwell:
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Magnetic Forces on Charged Particles
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Left Hand Rule
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%Introduction

netic Materlals aret 0se m ten Isinw dchTz?1 state of
8net|za tion can be induced. Per wor e materials

wh|ch can be magnetized are known as Magnetic Materials.

netic Moment is a measure of the strength of a magnet. It
t e product o strengtr?t tﬁone of the poles and t?te g% tance

between the two poles of a magnet



Classification Of Magnetic"MateriaI

Magnetic materials are classified into different categories based
on their magnetic parameters. And also on the basis of effect of
temperature and magnetic field on the magnetic properties.

So, all materials are classified broadly into the following three
categories

Diamagnetic Materials

Paramagnetic Materials,

Ferromagnetic Materials

Antiferromagnetic Materials

Ferrimagnetic Materials }



cxampled- - Diamagnetic Materials
| S8 ava 9Em)

Y
. Diamagnetic materials create an induced magnetic field in a
75, direction opposite to an externally applied magnetic field.
Cu

They are repelled by the applied magnetic field.

ﬂ :
SL The permanent dipoles are absent in Diamagnetic materials
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General Properties of Diamagnetié Materials

Diamagnetic Materials experiences a repelling force when
J brought near the pole of a strong magnet.

The magnetic susceptibility x of these materials is always
negative.

The relative permeability pr is always less than one.

In the absence of external magnetic field ,The net magnetic
dipole moment over each atom or molecule of a diamagnetic
material is zero. This is due to pairing of electrons.

Examples:-Bismuth,Copper,Lead,Zinc etc.



e xum Pl el Paramagnetic Material
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Co Paramagnetic materials exhibit magnetism when the external
/351 magnetic field is applied. Paramagnetic materials loose
magnetization in the absence of an externally applied magnetic
Neu . field. These materials are weakly attracted towards magnetic
field.
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General Properties of Paramagnetic materials

Paramagnetic materials experiences a feeble
attractive force when brought near the pole of a
magnet.

These materials possess some permanent dipole
moment which arise due to some unpaired

. electrons.

The magnetic susceptibility x is small and +ve.

Examples:-Platinum,Aluminium,Copper sulphate
elcC:




= Ferromagnetlc Material
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It is the phenomenon in which a

N | material gets magnetized to a very
large extent in the presence of an
Lo - external field.
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“17°k  The direction in which the material
gets magnetized is the same-as that
of the external field.
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General Properties of ferromagnetic materials

Ferromagnetic materials experience a very strong
attractive force when brought near the pole of a
magnet.

- Permeability is very much greater than one.
Susceptibility is +ve and High.
Examples:-Fe,Co,Ni,MnAs etc.



=~ CURIE TEMPERATURE

T ORI Feirag

. The Curie temperature is the one at which ferromagnetlc material turns to
paramagnetic o heating. This kind of transition is used in optical s storage media
for erasing and inserting new data.
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INDUCED EMF (37 = 39
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* It can be defined as the generation of a potential difference in a coil due to the
changes in the magnetic flux through it.

* In simpler words, electromotive Force or EMF is said to be induced when the flux
linking with a conductor or coil changes.

Electromotive forces can be induced in two different ways —

v The first way involves the placement of an electric conductor in a magnetic field
that is moving.

% The second way involves the placement of a constantly moving conductor of
electricity into a magnetic field that is static in nature.
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Applications

Usedin generators ;\

Used in galvanometers

Usedin transformers/j



LENZ’S LAW

* The induced electromotive force with different polarities induces a current
whose magnetic field opposes the change in magnetic flux through the loop in
order to ensure that original flux is maintained through the loop when current
flows in it.
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Lenz’s Law Formula ‘W
|

Emf=—N(Ap/At)

k@ - -n B¢
Where, = At

Emf is the induced voltage (also known as electromotive force).

e

N is the number of loops.

A Change in magnetic flux.
At Change in time



LenZ’s Law Applications

Eddy current balances ( T L E,\(_{\> S S 5‘((\%\‘3 <SI0
> - - -
Metal detectors

—

Eddy current dynamometers

Braking systems on train

—

AC generators
—

Card readers ~— — Microphones
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Induction

Induction is the magnetic field which is proportional to the rate of change of the
magnetic field.

Induction is also known as inductance. L is used to represent the inductance and
Henry is the —

Factors Affecting Inductance
J NS LI S LI

The number of:c_gm_s,_ofthe wire used in the inductor. @
"he material used in the core.

e ——

The shape of the core.

e E—


https://byjus.com/physics/unit-of-inductance/

* Types of Inductance

Self Induction (&4 Wl)

Mutual Induction ( —24-07=14 _L\jTS\
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Direct Current & Alternating Current
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