Earth alSo behaves as o magnvet. Due to
Earth’'s magnetic dirole, magnvetic Field iS
Present evervwhere around earth’'s sursace.

Geografhical Meridianv

PlaveS PASSING thirough
deogdrafhical North anvd
South Pole iS called

geograrhicoll meridian. C
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magnvet iV which two equall 1 /7 r”

aANd oPpPoSite Poles are
serarated bY a Smatl
distance.

. The Shortest distance
between Poles iS kvownN as
effective levgeh L .

. The effective Levgth L, iS
LeSS thav the geometric
Lenvgth (L, <L)

Directive pProrerty of bar magnvet:-
Bar Mmagwvetic iS freely suseendivg

iV air aligwv itsels iv IV — S direction
of Earth’'S magwvetic fFields.

“, - -Magnetic axis

~~Magnetic meridian

ImpPortant Points
Related To
Bar magwvet

Pole Strength ( M)

. Pole Strengeh iS a
measure of the strenvguh
of malhwvetic Pole Lo
attroct magnvetic |
moaiterial towards itsels. N N

Mownopole Convcert:-

MownopPole doesS Nvot exiSt. |f we break
A magnet ivto Pieces each piece will
hoive Vorth ¢ South Pole of itSels.
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Proeerties of Bar magwnvets
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. It iS & Scalar auantity. s

. SI UNiL iS Am or V/T.

mMagnetic Dirole Momaoivt (M)

« A magnet attroact magnvetic Substance SUCh aS nNickel, cobalt, M=m(27)
irov e.t.c
+m
. North aiNd South PoleS of magnet are Little ivward ¢ from ~mis N
gdeometrical envd. l=2d———,

. PoleS exisSt always iV Pair aind havivg equoll Strenvgeh i.e M = magnvetic Pole Strength

oNOPO o NO ist. P i
monNopPole do Vot exisSt { =offective LenNvgth

. It iS a vector Quantity
| . S1 UNit IS AM?2 o NV/T.

. Like PoleS rerel eaich other or uUnNlike Poles attroct each other.

GAVSS Law IV Magwvetism

bY the Surface.

The Vet magnetic flUx associated with the closed
surface is ;i times the Vet magnetic Pole Strenvdih

o, =¢B.dA, = 1, x (Net Pole Strength), = Zero

MAGNETISM AND

MATTER

A4

MAGNETIC FIELD STRENGTH

The magnetic field Sstrenvgth can be defived as
the Force exeerienced bY a UNit test Nvorth Pole
(m ) Placed iNv that Field. - % _ k,m
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Proeerties of Mmagwnetic Field Lives

M . Vo two magnetic fField LiveS Can cut each other.
. Tangent at a Point of magnetic field Live give

JRERERENN  CURIE LAW

cvurie Law Stawes

that the magwvetic

SUS castability of b
Paramoagvetic
subStanvce isivversely
pProeortioNal to
temeerature of maceriol.
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, - MAGNETIC HYSTERESIS

~ N Ferromagnetic materiol
whewn externval magnvetic
Field iS Removed Some of
domaiiv remains aligved iv
direction of magnetic fField.

f curie Tempemwr'e]

Temeerature ot which Ferromagnetic
materiol canN be convverted iNto
Paramagnetic materiol, deNvoted as
T.

c

[ipmmal

[curie - weiss Law |

material iS ivnversely pProeortioval to
(T - TC) avove curie Temeerature T,.

Soft Magwvetic Hard Mmagwvetic
Material Material
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Y MAGNETIC MATERIALS

PROPERTIES

cavse o¢
magnetism

Behavior whewn
pPLaiced iV uNiform
magwnetic fField.

Relative
Permeavitity (ur)

MotionN of electirons
iV orbits

Magnetization iS poor
onVd iV opPoSite
direction. B _<B/

ON the basis of Magnetic Proeerties, materials
CONV be Classified iNto three Categories.

FERRO MAGIVETIC
MATERIAL

Domaliv formatioN

PARAMAGIVETIC
MATERIAL

€lectroN SPINNVING

DIAMAGNETIC
MATERIAL

Magnvetization iS Poorr  Madnvetization iS Strong
and iV Same direction anNd iv Same directiony
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Corpper, Silver, Lead,
water.

Bar magnvet Placed v
AN EXternNal magwnetic fField

Magwvetic Field at a Distanvce
r from Bar Mmagwnvet fFor Different PoSitiov

Field (H)

Magnetisation (I)

direction of field at that Point. Exameles
. TheSe form cloSed LiveS whoSe direction iS £rom
Vorth to South Always.
Magnetic Permeability Intensity of Magnetizing | Intensity of Magnetic Susceptibility
i (Xm)

(1) The extentto which

. Torque — - |Mx §| — MBSin6
magnetic Field lines can

« WOrk — w =MB (cos0,-cos0z)

) T PoSition Magnvetic field at For Swort Penetrate the substance is
. Potential — U =-M.B, =-MB__, thiS PoSition magvet ( L << ) known as Magnetic
Permeability of that
s Substance. Itis denoted
Mo 2Mr 1, 2M b
. sl o e L B =t 2M Y 1
0 B AL 4z (r’ —12)2 ° 4z r’ (2) The Value of p for free
: space or air is:-
' €avatorial g -t M to M STl OFTm A
N - e " Ar (2 L 2\ B, =——
live (r +1/ ) A r

(1) The extent towhich a
magnetic field can
magnetize a magnetic
substance is called
Intensity of Magnetizing

Field (H)

(2) Itis a Field Property
(3) H=H=B/u

(4) SI Unitis: A/m

(1) The Extent to whicha
magnetic substance is
magnetized in a magnetic
Field is Known as
Intensity of

magnetization (I)

(2) 1= MWhere M=
Vv

magneticmomentand V=
Volume.

(3) Itis a material
Property

(4) SI Unitis A/m.

(1) The Ratio of intensity
of magnetisation () to
magnetic Intensity (H)
applied tothe substance is
known as magnetic
susceptibility of
Substance. X =L
H
(2) Magnetic
Susceptibility is a
unitless and
dimensionless quantity

1>p>0 2>p>1 p>>1

Iron, Cobaltt, NVickel,
awvico.

Sodivm, PotaSSium,
Mavganese, alumivum.

Relatioy betweenNn magnetic
permeability aavd SUScaPLibility

The Sum of magdnNetic field iv vacuum due to
magnetizivg force and magdnetic field dve

to magnetizatioNy of materiol iS kvownN aS total
magnNetic £lUX density.

B=BO+Bm=,uOH+,uOI=,uO(H+I)

B:,uoH(1+#):yoH(1+)(m)

Ao, u =(1+y,) [-B/H=u]



