BIOT - SAVART'S LAW

The Biot - Savart Law gives the
RelationsShip of magnetic field
at aNY POINL With currenNt
carrving element. 4B = Mo Idz xr
\ 4r |r|3
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AMPERE’'S CIRCUITAL LAW

ThiS Law States that the live
ivtegrol of magvetic field B
around a closed LooP iS eaual to
b, times the Vet current enclosed
bY the LooP.

(I)é : ai = l"’o ZI enclosed

MAGIVETIC FIELD OF TOROID :

The RegdioN around a4 magnet iv
which itS magwvetic ivflvence cav
be exrPerienced iS called magwvetic
Field. (B)

« Sl NIt TeSta ( T ).

. Denvote Cominvg out.
. Denvote goivg ivto the Parer.

MAGIVETIC FIELD OF

LONG SOLENOID :

B=phni :Here, n=N
2r

r = average radivs

NV = Total NnUumber of
tUrnS iv toroid.

IV = Number of turn’'s eer
UNib leNvgth.

i = Current flowinvg

MAGNETIC FIELD OF SOME SPECIAL
CURRENT CARRYIVG CONDUCTORS

ShaiPe of current
carryivg covductor
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special case

For ivfivitely
lovg convductor.,

For Semicircular
arc.

r = radivs of Coil.

X = diStanvce
from the center
of coil.

Force

FLEMING'S LEFT-HAND RULE

1€ we Stretch our fivger's Like image, thenv
ourr thumb gives direction fForce, \ndex
fivger gives directiovn of Magwvetic Field ¢
Middle Fivger gives current.

Magnetic field

| >B

" Current

MOVIVG CHARGES

AND MAGNETISM

MAGNVETIC FORCE ON A

MOVING CHARGED PARTICLE

—
F (Force vector)
A

B
@Y >
charge
F=q(V xB) , quVBSine

0 = ANgle betweew directioy of
motioN of chargde and magnetic fField.

. Power delivered by Mmagwnvetic Force

to Charged Particle iS always zero.
P=F.V=vu[.(FLV)

Path of chargded particle iv Extervatl
mMagnetic fField:-

Case 1:

-
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when charded pParticle iS movivg
paratllel or antirarallel to magnetic
Field: magwvetic Force F = avB Sino = 0

Charge Particle move UN - deviated
RAdiVS 0of Palth iS I = oo

\current

RIGHT-HAND RULE

Holdivg & currant carrvivg covductor iv
right haivd iV SUCh & WAY thait thumb PointS
iV the direction of current anvd curtinvg
fivger’s gives directioNn of magdnetic field.

Bowhrr MagnvetonN

The magnetic moment associated
with oV electroNy which iS revolving
iV First orbit of av atom.

It iS reperesented as:-

e 0,923 x10% Am?
4 tm

Hg =

e = electrronNic charge
M = MmOISS of electron

h = Plavck § ConStant

Ccase 2:

whewN charde Particle movivg
PereenNdicular to magwnvetic fField:-
Magnetic Force - F = qVB Sin%0° = qvB

mv? mV
.. RadivS of circular- Poth = %
2tm q

Time pPeriod - T =

case 3:

whewn charge
Particle iS movivg
iN ANy orbditary
directiony with
reseect Lo Mmagnetic

z

. . radius
Helical motion

Field:- mMagvetic Force F =q(V xB)=qvBsino

Charge particle follow Helical Path.

RAdivS of Helix - r = mVSine _mv,
qgB qB

Time Period - T = 2*

qB

MOVIVG COIL
GALVAIVOMETER

It works oN the PrinciPle that a
current carrvivg Coil iv unviform
magnetic fField, experience a Toraue.

n = Number of coils
A =Area

. Restorivg Torque =t = K¢
¢ = Deslection

CURRENT CARRYING LOOP

AS MAGIVETIC DIPOLE

The Current Carrvivg Coil behaves
asS & bar magnvet aind magnetic
moment of Such Coil Can be
exeressed asS M = niA,

F n = Number of Coil$
o A = Area
o
F
F = nBil

. IN EQuillibrium =1 = nBiA = K¢

>i=Ko
nBA
o BA
Current Sensitivity : S, = ? i
o ¢ Si_nBA
(] N S =te—=— - —
VolLaige Sensitiviky : S, =7=2 ="

ATOMIC MAGNETISM

WheN N electron revolves, due to
itS movement it behaves as a
current carrying Loop and Produce
magnetic Field. ThiS iS KNown as
Atomic Magvetism.

Relatiov Between Mmagvetic Moment
anNd ANJULAr MomenNtum of Charde
Particle

L
2m L 2m
where, M = Mmagnetic Moment
L = mvr - ANGULO MomenNtum

M = MASS of Particle.

Torque Activg oNv
current carryving Coil:

work doNve iV Rotativg & coil
pPlaced iv magnetic fField:

®© ©

Clockwise

Anti-clockwise

=
Current
( Magnetic —
o K ?%; moment M
8

Directiony of current iv Coil Show's

Polarity

orvital current

The orbital Current genverated
bY electrronN revolving around

Nuclevs 8@
2

@ IS aNgular velocity of
elLectron.

Magnetic InductioNn at Vucleus PoSitiovy
g Ml _ Hew
2r  4nr
r = orbvital Radivs, | = orbital current

Magnetic Moment circular orbvit
ewr® _evr
2

M=IA= A= Area of orbit.

T = nBiA Sino w=MB (1-CoS0) U=-MB CoSo
NV = Number of turns Here. M = Magvetic Moment =-M.B
A= Area of coil.
| = current
Magnvetic moment — M =i A
~1=MxB

MAGNETIC EFFECT

Of CURRENT

Forrce oN current carrvivg
conductor iNv magnetic field

IV UNiform Magnetic Field the
totall force activg oNn convductor y
of Lenvgth L iS exPressed as,
F=i(LxB)=iLBSin0

0 = ANILe made bY current
directiovn with magwnvetic Field.

[(current)

Force betweenN two Paratlel
current carryvinvg Convductor’ S

F=F, =F =kl o
2na

9 wires. ]
L = Levgth of wires.

i1T
X

x O = distance betweenN two

Potential Envergy of a Coil
Placed iv Magwvetic fField:



