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(CHAPTER - 5)

MAGNETISM
AND MATTER




CHAPTER-5 MAGNETISM AND MATTER

* —

™ Y& i o ‘
ﬁanwsnl_ The phenomenon of attrackHon O{Sn"dﬂ

bits of iwon  sted, coball  nickal ek
dewards the ove is callad maane,l-ism.

CharactestisHes of mqa nef:-

© Monopole does mot exist
@ Repulsion is aswu dest of maa'nd-if.-‘.aﬁon.

® If w biuak a maa'ncr perpendicnlar 1o
the axis then pole s'h'enad'h Hemaing unchanaed-

@ 3t we break the maguet, along he axis Anko
e langth o equal part. pole strength becomes
half.

maand—ic {ield dineg:.

Their propesties u;e as follo ws.
@ Two maaneh'c Liedd lines cannet intersect each athey.
@ Tma form continuous cJosed laop-

@ Th :h:nﬂ.ud' a.t#c;\a po'ml: on the maand-ic {ield
HepH esents he Nmadmhc fredd .
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MAGNE TIC DIPOLE:-
- An awHangemunt sf Do equfll and
oPPosi’re n'\aand-rc pole Se[)qj-laipd ba a small olistantt

_ﬂ?ﬂn_d-ic dipole moment(m) L, ;. dsfined as the
product ol ik pole s-h-en&,th with mag'nEHC
lﬂ-ngth oJf Hu mo.anu--

‘ ms= C[m-l.l

maaneﬁc freld at axial posttion:.

P s any point on s axial
line ata distance A from  the

centre:
E,q = K qmQme .
Cr-a)*

PS = Kqdm. qm' L”i)
(r+a)?

P_r?elv CP_:\—F':){'

Cria)*

; [Kflmq'm,_ Kqm ‘lrm] "

( r-a)t




When  tu maa'net is short ac¢c¢<¢x¥ a* canbe
heahc}Ed-

Qem

—

v3

'lelue on a mag metc Hetd Dipole in o 'ma(jnd-l'c
Field -
_reein- o

R o’

In O SNP
sinb = NP
N S

PNz 2asinb




The -forcc ad—ina On the south pole s {merds

Lt The -force qc;(—r'na on the north pole 1S
towards ,H,iah{--

-,

Foaet = thg -E’mﬂ = 0

As  The force arMe mob in same line o
acHon . So met T#0. So :rhca consttule

a Couple ol 4o which the dipele sotates,
T maanff*ude O{. -FOTCE X -L\’ st -
= QmB :2asin8

Bm sind

T -
T: m %8

{Z— Lm and_% .LE'J

case:i:+  when B:z0
T=0 | gtable e.qu.iaub*“'“m

(ase2'-  ohen b= 180"
uns table -eclui,l.ibﬁum




PotenHal Enw” of a maam,hc dipele in a
uniform Magnetic field:-

——y

—

ht o e Maam,H

dipele mouaol ﬂ,mg,,
Q small Chan in
anﬂln dé cmd #orquu

achna on dipole i T,

Then  the small work done ! moujna dipole
dw= Td8

6
(a0 = [ra
ooV
b

We J mB&inddo
b))

= Mg S LD
M

B

0,
= mp (~sd)g

= ~MB (osba- (0s%)

wz-mB (tsBy- (0g51)
@ = M ((os0r- 5 %2)

|




I‘F iniH al ij!-' Bi:K and 0:2:6"
L
then
W= mR (-cosB)

U= -mBcos®
L Wz-m,8

Gauss low in MaJnc,Hsm:-

l;B = @é‘:d-; s 0

—

The surface in’reaml of mact]m,Hc fiedd ovena
closed surface is qhuaﬂs 0. as maanch
monopole neueH exist -

The magﬂe/{—ic fAux amound a closed surface
150

Elements of Earth Magmetic field:-

® Angle of dipt* 1t 15 the angle mads by dne
B Hesulkant maﬂnd-ic {idd  °f earth
witth hevtzontal an maame,Hc muddian .




Hori Z.Oﬂl‘fl.! Com POnEﬂ,h “

I is dhe component of earth magne,Hc -F*"’J"l
cllonJ horezontal .

ot 1S 0 ab the Pofe and 30" at The equal'or-

Decld naton: -
T e It 15 the anah beluwan
Feographical mesidian and 'maa'nd-fc

mexu cdian .
Lt is measwud as 0’ eqsk oy 6 wes F

an ws® 1

ABCD — mo.a neHc
mexadian .

B - cannaJ-ion

S == ana/h b+C‘UP.
B = B tosé
By= Qsind

—

B = \[B[—{"-}BUL

fan{ = Bv
Gy




Some Important Tewns used 4o deseribe madndﬂ'o
properties of matervals:-

MAANAAA_A_AL  AAAAAAL  JAA A A

0 In’fcnme Ma(]hcﬁsaﬁom- Tt is defined as

dfPole moment q{. substance pex wut velume

I= M _ - me.!.l . qm
Volume ~ AX21 A

.for diaMaanch substan® , Ti¢ -ue

‘]&"’ PaHamagnch Aubstang I is +ue
7¢ar T_mMach gubstane I1s f—u‘ahla +ug
@ InfensHa ailkn:aanej-fc )Cl'dd:. Tt .M dj..{-t'neol as
the Maio betwuen the external applied maaneHc
field 1o dhe Pe}immbiﬁ’ra-

@ maane.ﬁfns‘“ pechbwla: o u clj.{-u'ned a¢ the

MNAA—AAA_A= 5 . "
HaHo o ini-e,nsdy -{. maanms-
aHon and dhe maanc,HsinJ {.iud

U
. H

Fcr di'a .ll' kP sl | 1-ar para .J.l" 1s AW  and f‘r
,Cooiomaand“ic substance ak+ ighty 4ur .




Reladiue m.q(c]ruj—!c Pwnuabwlz!'.-
. IR ¢ S ou{l'ned

as the Matio of magnehic 2ield dnside a
substane 4o dhe appled maane,Hc £iedd

'L.un_a_ ]

RelaHon befwusn suspec}«'b:'b'g ancl mag nek¢ (merabi'h‘fa g
MAA_ANASS ANA A2t M—*’ Ma oA poranis

B: Bb "I‘gln
MH= doH+ Uol
UH = Mb(H-lI)

=|+_I;_

HTs-Pe.Hes:'s
W

The varuation of magnekic
field ansicl a fe}momaamh'c
Substane and appled _
maﬂnch'c field for a ‘ / -
complete tycho ot
maand-iscd'fon and
ohmaanej-r'quonis ¢ alhe d -h?skaxesis loop -




