
Measuring magnetic field strength

HARSHINI SANGLE

The magnetic field is a vector field that influences, the direction of motion of
moving charges. Moving charges inside a magnetic field experience a force
perpendicular to the direction of motion of charges and the direction of the
magnetic field. Fleming’s right-hand rule provides an easy approach to
finding the direction of the magnetic field, force or the direction of the
current.

In this experiment, the magnetic field strength of a current-carrying
conductor is determined by estimating the force on a current-carrying
conductor. Two wires connected to a battery on one end were made to
pass between two magnets separated by some distance. The magnets
create a magnetic field. A small piece of non-insulated wire was kept on the
loose end of the two wires. This piece of wire was used to measure the
force due to the magnetic field. When current is passed through the
magnetic field, the force on the non-insulated wire pushes it off its place,
making it fall away from the loose ends of the wire because the direction of
the force is perpendicular to the direction of the current and the magnetic
field.

In this set up we can observe that the magnetic field lines are going from
one magnet to the other, so top to bottom. The small wire is kept parallel to
the cardboard box. The force on the wire will therefore act in the left-right



direction. Depending on the polarity of the magnets the wire will either
move towards the cardboard or fall off the wires.

The force on this wire was measured using newtons laws. F = ma - 𝜇N,
where m is the mass of the wire, a is the acceleration of the wire, 𝜇 is the
co-efficient of friction and N is the normal reaction force. In order to find the
force on the wire, we have to find the acceleration of the wire and normal
reaction force.

Once the force is found, Equation of magnetic force F = I*B*ℓ, where I is
current, B is magnetic field and ℓ is the length of the conductor, can be used
to find the magnetic field.

The following data was collected from the experiment.

Current passing through the wire was 1.43A

Trial Range (in mm) Height in (mm)

1 12 18

2 13 18

3 13 18

average 12.67 18

The calculations for this experiment can be found in the pictures below.





Since the two identical magnets are kept opposite to each other, the
magnetic field lines between them must be parallel and the magnitude of
the field must be equal since the strength of the two magnets remains
constant. Therefore it is safe to assume that the magnetic field between the
two magnets is uniform.

The magnetic field was estimated to be 15.34 X 10-3 Tesla. Since the
experimental setup was quite crude and the distances measured were
relatively very small, the measurements made could not have been exact.
The mass of the conductor was not directly measured but estimated using



general values of density and radius. For this reason, there could be an
error in the estimation of the magnetic field.


