© BAR MAGNET

* A magnetic dipole with
north (N) and south (S) poles.

| * Poles always exist in pairs.

e Cutting a magnet gives
two magnets.
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e TORQUE ON
BAR MAGNET
« A bar magnet of dipole moment M

placed in a uniform magnetic field B
experiences torque.
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7= MBsin @

(Direction : to align M with I—j)

© MAGNETISATION (M)

* Magnetic dipole moment
per unit volume.

) MAGNETIC INTENSITY () ) MAGNETIC SUSCEPTIBILITY (x)

e Also called magnetising field.

‘ 9 MAGNETIC DIPOLE | 0 MAGNETIC FIELD LINES o MAGNETIC FIELD DUE

TO BAR MAGNET
e At axial point P :
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e For a bar magnet of pole
strength m and length 2[ :

e Outside magnet : from N to S

e Inside magnet : from S to N
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‘ e Never intersect each other.
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Closed continuous loops. o At equatorial point P' :
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Direction : From S pole r )
to N pole. Ry
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POTENTIAL ENERGY

@ EARTH'S MAGNETISM
OF MAGNET

e Earth behaves like a
giant magnet.

Components of Earth's

(i) DECLINATION (D)
Angle between geographic
meridian (True North)
and magnetic meridian.

* Potential energy of a bar
magnet in uniform field B.
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U= —~MB cos 0 |
{ = . : By |
(6 = angle between M and B) Horizontal (By) o
« Vertical (By)
Minimum at § = 0° 2 N o
Maximum at 0 = 180° * Resultant (B) By \ By = Bcos1

® Measure of degree of magnetisation.
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(@ POWER TIPS

* Magnetism deals with
magnetic effects of
magnets, currents &
materials.

Unlike poles attract,
like poles repel.

)

Magnetic field lines
form closed loops.

.

Study Earth magnetism
(Declination & Inclination)
carefully.

Magnetic materials
classification is an
important scoring topic.

Learn formulas & graphs
thoroughly for numericals.

© MAGNETIC ELEMENTS

(i) INCLINATION / DIP (1)
Angle between Earth’s
magnetic field (E) and
horizontal direction.

By

tan] =
By

At Equator : I = 0°
At Poles : I = 90°

(D) MAGNETIC PERMEABILITY (i)

* Relates magnetic field in material
and in free space.

po (1+%) |

M = vV - x > 0 : Paramagnetic L _I'l' &%
. = 4 X < 0 : Diamagnetic sy o
Unit : Am Unit : Am X > 1 : Ferromagnetic po=4n x 107" TmA
@ TYPES OF MAGNETIC MATERIALS @ HYSTERESIS IMPORTANT GRAPHS
DIAMAGNETIC PARAMAGNETIC FERROMAGNETIC  Lag of magnetisation (M) “D)_ Bm"s H f‘?' (i) B vs H for (Fiii) BvsH fo:i
(Weakly repelled) (Weakly attracted)  (Strongly attracted) behind magnetising force (H). b o Eeramagnatic romagneve
e x <0 (verysmall) e x >0 (very smal)  y > 0 (very large) M Saturation
o p <1 o p, > 1 (slightly) o> 1 M, (M,)
o Ex.:Bi Cu Ag, Au ® Ex.:AlL Pt Na O, ¢ Ex:Fe, Co,NiGd
0 H (4] H (4] H
. -He Hc o (Slope = p) (u < 0) (Slope = u) (u > 0) (Non-linear)
= 3-6 o x<0 x>0 (x > 0)
i —— s N
DiamagneticSubsiance Paramagneti Substance Ferramagnetic Substance ™ Coercivity (iv) B vs r (Axial point of (v) Hysteresis Loop (B vs H)
bar magnet)
Weakly Weakly Strongly M 1 \
repelled attracted attracted 1 \ B « 5 :
r 1
H
IMPORTANT FORMULAS SUMMARY L .
m
5 M= Ml * Bou= o M | o M= B @& Exam Focus
e 7= MBsinf 5k gl e 7= MB sin @ * Eaiic g (Dedi & Inchination) = Very Important
e U=~-MB cos 0 ® By = Bcosl W Torque & Potential Energy - Direct formulas QUICK REMINDER
it DM o p=po(1+x) e By =Bsinl * Force between wires & Torque on loop — High weightage Current — Magnetic Field — Force
_ Mo P 2y o 2 E "
*Bum = S | e B=po(H+M) o tanl= Bv X Wodsione s e (Use Right Hand Rules)
By W Practice PYQs regularly for high score! )
IMPORTANT SYMBOLS & UNITS I : Ampere (A) V : Volt (V) R : Ohm (Q) B : Tesla (T) P : Watt (W)
n : m~3 (Number density) q : Coulomb (C) E : Volt per metre (V/m) Mo : 4w x 107" TmA™!
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