
• Magnetism is due to the

motion of charge particles . 5 www.wiw-v-NNTTTTTTTTTTTTMS

Magnetic field
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° Direction of field lines tell thedirection of force on a North ✓ concentric circles
✓ increasing gap b/w circlespole. ✓ correct direction of avows

☐ Gap between field lines tell the • Like currents attract

strength of field . less gap means • unlike currents repel .

strong field and vice versa
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Force on a current carryingconductor
in
a

magnetic field
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·Due to the interaction of magnetic fields
of conductor and permanentmagnet,a Flemming's Left Hand Rule
force is produced on the conductor which

ack perpendicular to direction of current Thumb:Force (F)
andmagnetic field. First Finger:Magnetic Field (B)

secondFinga: Current(I)
· Force is also experiencedby the magnet
which is equal in magnitude but

opposite in direction. (Newton's 3rd Law)

Flemming's left
Hand Rule is

applied when a

forceisprocedure
field and current.
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• F-✗ I 1 flux density SI Unit : m2
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where B is magnetic field strength when 0=90

or Magnetic Flux Density . Force on the conductor

is due to the

Magnetic Flux Density ( B ) component of magnetic

field that is at 90
to The conductor.

It is the force per unit length on
a conductor carrying unit current F = ( Bsinol It

normal to the magnetic field .

f- = BILSino

where O is the angle between
B. = I SI Unit : Tesla IT ) the conductor and magnetic field .
It

✓ 0=0
,

sin 0=0 and F-- O

✓ 0=90
,
sin 90=1 and F = Imax -
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Define the Tesla ( IT )

It is the magnetic flux density
when a wire of 1m carrying
1A of current experiences 1N of
force when placed normal to
magnetic field .



ExperimenttodetermineMagnetic FluxDensity

F =BI L

B =

E
· force on conductor (??)

~ length ofconductor
current inside the field
IAmmetal I meta rule tape measure)

· When no currentflows, the
readingon mass balance is 2

o
0.8

due totheweightofmassenergic
· When currentflows, a force is excelled

on the conductor as well as the magnet.
These forces are equal inmagnitude but

opposite indirection. [Newton's 3rd Laws
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Flemming's left Hand Rule will tell the direction

of force on conductor.
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Magnetic field around a straight currentcarrying conductor

↑I - BxI I: current
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B:Not, x:distance of a point

from the centa ofwire
=a > No: permeabilityof free spaceB

M0 =45x10
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&It tells aboutthe case for vacuum to

allow magnetic field to spreads
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caryingconductor due toanother

conductor, · (Fam,mz)-. F =BIL Fx I,Iz · (Fcq,qz)
F =

MoT. L Even if magnitudes of current
are different, the force on

·E =Mo I, I2
both of the conductors will

2πx be same. This is accordingto

force pan unitlength Newton's 3rd Law.
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Magnetic flux density
· The force per unitlengthon (Magnetic fieldStrength)
a conductor cassing unit B =F

current, normal to the It "Jeska"

magnetic field. ↑

al

1 F =BIL 8 =qq
-

> B
1 1 ↓ I 11.1 >

O

111 /·Y 1,1 /1>
F =(Bsin8) I1/since =1 a

M
10

>B
F =BILsinQ Emax =BIL

1111111 111) 7

↓
B 8 =8

↓ & 0= 30

I

&

1, 1, 1 >sing (30
> B

sinp
=0 sin 38 = 0.5

1, I/II (1)

F =0 (No force F =0.5B11 or F = 0.5Fmax

,

Define the Tesla! (IT) It is the magnetic flux density
B =E- IN when a wire of Im, carrying
↓ IL-Im IAof current experiences IN
It YIA normal of force, when placed perpendicular

to magnetic field to magnetic field.

Magneticflux=BxA IET-A
Iwas Weber 7 teslacT>

Wh/m'

Yi=Ee


