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POTENTIAL AT ANY GENERAL POINT \

THE MAGNETIC FIELD LINES CUTTING OF BAR MASNET M AGN ETI s M
1.The magnetic field lines LENGTHWISE HORIZONTAL O—é é
i / TRANSVERE
of a magnet form continous — _1_ Pcosf V.= Ll Mcose
closed loops — — | — Tame,
2.The 'rangenf to the field — | —_ —— . TORQUE
lines at a given point I — ————
represents the direction of Vs Vs Pole strength 1y F =0 DGR APPARENT ANGLE OF DIP
the net magnetic field B at Pole strength — reduce » T =pxE=pEsin® T 2=MxB =MBsind Inclination of magnetic needle
that point ) —3 same to half in plane other than magnetic
I?-T"el‘;ge: no.of g,e'd length —» reduce length = same WORK DONE IN ROTATING A DIPOLE PY meridian
ines stronger to half . _tand  § A t angl di
4.Do not intersect 1. W=PE (cos0,-cosf),) 1. W =MB (cos0,-cos0,) tang' = prer g frtia::nlea:? :'°f P
Maximum work done is from 9 P
0,=0° to 0,=180° . 0 Angle between MM
and the plane other
POTENTIAL ENERGY ‘ than MM
=BE U,=-MB )

MAGNETIC DIPOLE

0,=0° Stable position; 0 =180° Unstable posiﬂon/

M FALSE
MOMENT (W) e o o o RELATION BETWEEN TWO
ANGLE OF DIPS (5,45,) IN MUTUALLY -
4
el d e ELECTROSTATIC ANALOG- PERPENDICULAR PLANES AND TRUE
ﬁ M=mil ° (Help from electrostatics to magnetism) MAGNETISM AND GAUSS' LAW ANGLE OF DIP (5)
m—pole strength
p—— iaht line di SHORT ELECTRIC SHORT MAGNETIC w i O 2 2 & = 2
l-»i';r:-s;feslme distance PY ) DIPCLL}E A s’::l:u Seem‘ismzcteg::'hc flux through any closed § B.ds=0 cot? § o+ cot 62- cot?y
. . q o
Direct thpol ® P m
frec 'o,:'of;lo:o's: ihpole Od_G —— wore. The simplest magnetic element is a magnetic dipole
° m or a current loop."Magnetic monopoles do not exist.
Unit of M — Am? —
Unit of m = Am b —P)=q? m
° T THE EARTH'S MAGNETISM
° - COUt?MB S LA\i/) \ -
. &0 o% . :_ —: F
r Magnetic Equator
9, 9, m r m *| Geographic Equator
BAR MAGNET TO DIFFERENT 1 9% T
SHAPES F= —_— F= 2l
[ e, r S v,
: AXIAL & EQUITORIAL LINE OF DIPOLE - K \
— & - LoD\ Q i MACHETIC ELEMENTS OF EARTH COMPASS NEEDLE AND DIP NEEDLE
0 — r —E —r —8
Msin&) \\‘O” @—Gxﬁﬂ %3 Magnetic linati bi Horizontal 1. A compass needle at the North pole
M = 2 o Al A —— A declination -5 Inclination or Dip-8 component - B. can point along any direction.
(%) r= 2 - 5 2. A dip needle at the north pole points
@ E i = ﬁ Zr—': . 1 ZASA § Gt BB cos s down and at South pole points straight up.
; 4ngo r \S 7 3 TIME PERIOD
RESULTANT DIPOLE MOMENT Eeq(—ff B ‘- A N “ﬂj‘: e of a magnetic dipole in uniform magnetic field
" O_;I_G) “ E} q « g B T2 | I I - Moment of Inertia of the body
2 : ; \ - \I_ M - Magnetic dipole moment
’ R / ‘_d:_’ E:N 5 e B - Magnetic field °
L‘Mr el b —t— gl berween T angleof dp LB .
< 4ME, W' M geographic meridian tang= ¥ S Bgetic Frequency v = — TofindB, , o
2 2 e~ AT 3 & magnetic meridian B, eridien 2nNT B= ar
M+ M+ 2M, M, cos§ = = 4m r " z °
M 3 v e i = -2E, = 2 (MM) MT®
A B, ~2B,, 0O o 0o 0 00 0 °
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) . . 2. Paramagnetic substances ¢ HYSTERESIS CURVE / B-H CURVE l
l | 1) Magnetic Permeability Weall db PY | l
I ili Tesla met a. Weadkly attracted by a magnet Magnetisation depends on history of magnetisation |
)| Absolute Permeability ' 41107 M[T—"‘] b. Eg : Al, Mn, Pt, Na, CuCl,, O,,Crown glass ° B 1
) of air or free space Ampere A o 2 Y2 : l
) | c. Individual atom possesses permanent dipole moment ° | l
) | Relative Permeability [ = L 4 d. Curie's law | l
) | of medium i Magnetisation of a paramagnetic material is inversely | © | l

5 .

) : 2) Intensity of maanetizing field (H proportional Tothe absolute temperature ® : l
) B M= =2 * l
| O Cext : - |
I | H= I, vector quantity Curie’s law ° | =

. A . 0
| ST unit =31 CGS unit— Oersted X=C= p |
) T I
I 3) Magnetisation (f_A’) I
I I - e. Important Important terms | =
| ﬁ: I_A’m > Induced dipole moment also, A_A)= B, 0< X< € Reten.fiyify - 0OC - Residu'al' magnetism |
) | v volume o . Coercivity -OD-Demagnetising process [ |
) | 1<l <1+& (€— Small positive number) 1. High coercivity - Hard substance - Steel | (
) | vector quantity 1> Ho 2. Low coercivity - Soft substance - Soft iron | [
) | ST unit —)% Ml - [C'a] f. Graph Important result | l
) | ) B-H curve signifies the energy loss/heat loss in the | l
l I 4) Magnetic SuscepﬁbiliBu (Xm) scalar quantity ° Xm process and is proportional to the area of the loop. I I
| Xm =M Also ) = - no unit Smaller for soft iron |
l | H Bt no dimension @ T Area of . | l
) I ® hysteresis loop I l
) [ 5) Relation between relative permeability Higher for steel | [
) and susceptibili [ [
| |
) - _ e Permanent magnets [
) : Ho= (1+%m) Also Hz Hol=Ho (1+7m) ¢ 3. Ferromagnetic substances should have : |
) | 6) Relation between B, M and H ® a. Strongly attracted by a magnet 1. High retentivity I [
) = = b. Eg : Fe, Co, Ni, Cd, Fe,O 2. High coercivity [
I B=H.H M=xH ¢ o e 3. High permeabili I
) | A ) c. Individual atoms possess permanent magnetic moment g. P Y . | l
) | e o 0o © and magnetic moments of neighbouring atoms tend to Steel is used for making permanent magnets | l
l [ align due to a force called exchange coupling Steel soft iron I [
l | MAGNETIC MATERIALS d. Due to exchange coupling,atoms form domains inside | l
l I 1. Diamagnetic which magnetic moments are aligned in the same Smaller retentivity Higher retentivity than steel | l
: g A - b
) direction High coercivity Smaller coercivity than steel [
[ Y [
) | a. Weakly repelled by a magnet | [
b. Eg: Cu, Ag, Au, NaCl, H,0 etc. e. Important A
I | c. Superconductors - Perfect conductivity P | I
1 | perfect diamagnetism I [
) : X=-1,11.20 ELECTROMAGNETS : |
) | d. Perfect diamagnetism in superconductors is called as Materials should have | l
high bili
) | MEISSNER EFFECT f. At high temperature, a ferromagnetic substance I '9 p:rn'fa.fl Y Soft iron is used | l
) | e. Important becomes paramagnetic ow retentivity | [
I | Curie's temperature U.sed in electric bells, Loudspe:akers, 1'.elephone | I
l | c diaphragms, heavy cranes to lift machinery | l
=— (T>T
) I f. Individual atoms do not possess permanent X T-T, (T>Td I [
) ! magnetic dipole moment ! [
1 : g. No effect of temperature on magnetisation Y : [
;. — aghetism
I 1
I 1
! '
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