


When a charged particle travels or current flows, there is an induced 
magnetic field. The strength depends upon amount of charge and the 
speed of the particle. 

The strength of a magnetic field is called magnetic flux density, 
which is measured in Tesla (T)

The magnetic flux density of a current carrying conductor 
depends upon the amount of current.

Permeability of a medium is a property that determines the degree of 
alignment of magnetic dipoles

In a medium of high permeability, a strong magnetic field is developed. 

If current travels in a circular loop. The magnetic field induced is 
straight along the axis. 
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The magnetic flux density of induced 
magnetic field by a coil/solenoid depends 
upon amount of current and number of 

turns per unit length. 

A pair of flat coils can be used to produce a 
uniform magnetic field of desired strength. 
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When a charged particle enters an external magnetic field, it experiences a 
force due to the interaction between the external magnetic field, and the 
induced magnetic field of the moving charge known as the electromagnetic force. 

The electromagnetic force is always directed Perpendicular to velocity, 
therefore it cause no changes of speed, but affects direction only.

When a charged object travels through a uniform magnetic field, it 
experiences a constant force directed perpendicular to its velocity, 
causing a uniform change in direction and leaving the speed unchanged. 
Hence particles move on a circular arc with a constant speed. 
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When a current carrying conductor is placed an external magnetic field. It experiences 
a force due to the force on moving charge particles through the conductor.

The size of electromagnetic force on a conductor depends upon :-

Magnetic field can be defined as the region where a moving charge particle on 
a current carrying conductor experiences a force.

The strength of a magnetic field is called magnetic flux density is defined 
as force per unit length of a conductor per unit current when conductor is 
placed perpendicular to magnetic field lines
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It is an arrangement of magnetic and electric field directed perpendicular to each 
other (crossed fields) in such a way that the electric field force on a moving 
charge object is oppositely directed to the electromagnetic force

The strength of the fields are adjusted in such a way that the net force on 
the moving charge particle is zero and the particle travels with no deflection.

The gravitation effects are negligible. 
The speed of undeflected particles is equal to the ratio of 
the two field strengths.

The arrangement can be used to select particles at a desired speed. 
The selection of speed is independent of nature and amount of charge.
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It is an instrument to measure magnetic flux density, it works on the principle of moments.

The turning affect caused by the electromagnetic force is 
balanced by the turning affect of a rider Weight 
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If two conductors are placed parallel to each other, the magnetic field 
induced by one is perpendicular to the current of the other. Hence, the two 
wires exert electromagnetic force on each other.

The two wires attract each other, if they carry current in 
the same directions and repel if currents are opposite

The magnitude of force the two wires exert on each other 
depends upon :-

If parallel wires carry alternating currents, the magnitude of force 
changes between maximum and minimum frequency. Causing the wire to 
vibrate with the frequency twice of the frequency of alternating currents.
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Hall probe is an instrument to measure magnetic flux density. Through a 
calibrated voltmeter connected across the width of a conducting sheet.

The charge particle travelling through the conductive sheet deflect across 
the width due to electromagnetic force. An electric field force with a 
gradually increasing magnitude, eventually balances the electromagnetic force.

The Voltmeter reading reaches a constant value called Hall Voltage

For consistent observation of a Hall Probe, the current must remain constant 
so that all voltage remains directly proportional to magnetic flux density.

In most of the cases, magnetic flux density has a very small value there 
for a high sensitivity Hall Probe is required for the measurement. 

For high sensitivity of the meter, the current must be kept as large 
as possible, the thickness must be kept as small as possible. The 
conducting sheet must be made up of semiconducting material. 

In order to measure the flux density Hall probe is rotated in 
magnetic field until the Voltmeter reading increases to maximum. 
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Hall Probe

Hall probe is an instrument to measure mag.
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If Mag. lines are normal to the plane of
conducting sheet, the voltmeter 's reading increases
to maximum therefore the probe is rotated gently

VH = ✗ B before taking observation
.
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For higher sensitivity of measurement :
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