4. Moving Charges and Magnetism

Biot-Savart’s law:
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The magnetic field at the centre of a circular coi]—carryi:ng current is gj'ven by
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Where,

n—> No. of turns in the coil
I— Current ﬂowing through the circular coil
r— Radius of the coil
The magnetic field at a point on the axis of a circular coil—ca:r'rying current is
given b}'
wonlr?
3
201+ x0)2
Where,
n —3 No. of turns in the coil

B=

I — Current flowing through the circular coil

r— Radius of the coil

x —> Distance of the point from the centre of the coil

Ampere’s circuital law:

The line integ'ral of magnetic field induction E around a closed Path in vacuum is
equal to Ll times the total current | tlu'eading it.
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The magnetic field induction at a point well inside a solencid is given by

B = Lignl

Where, n is the number of turns of the solenoid

The magnetic field induction due to current in an ideal toroid is given b}'

B = Lignl

Lorentz Force: It is the force experienced b}' a Cha.rged Particle moving in a

space where both electric and mag'netic fields exist.



F=q(E)+q(vxB)

Where,
qE —> Force due to electric field
qvx E) —> Force due to magnetic field
Cyclotron —> Device to accelerate Positively charged Part:icles
» Cyclotron frequency:
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Where m is the mass of the ion
# Maximum energy of positive ion:
B2 q2 R2
2m
Where, R is the radius of the deez

The force on a current-ca.rrying conductor Placed ina magnet:ic field is given by
F = IIB sin®
The force between two parallel conductors carrying current is given by
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Note
» Two linear parallel conductors carrying currents in the same direction
attract each other.
» Two linear Parallel conductors carrying currents in opposite directions
repel each other.
Ina moving coil galvanometer, the coil is wound over the metallic frame in
order to make the ga.lvanometer dead beat, i.e., on passing current, the
galva.nometer shows a steady deflection without any oscillation.
A moving coil galvanometer can be converted into an ammeter by int:roducing a
shunt resistance r, of a small value, in parallel. It can be converted into a

voltmeter by introducing a resistance of a large value, in series.






