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Electromagnetic force At least 2,500 years ago, the Chinese were aware of magnetism, which was found in iron ore, but its
most important aspect, its relationship to electric current, was first discovered in 1820 by a scientist named Walter Stead.
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Consider the observations

Consider the following observations. When an electric current passes through a straight wire, the magnetic force around it is
exerted in the direction of the arrows (i.e. perpendicular to the electric current). The value of the force is proportional to the
current.
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Bar Magnet

When an electric current passes through a coiled wire, it exhibits the properties of a bar magnet. One side becomes the N
pole and the other the S pole. If a steel rod is placed inside it, it becomes a magnet.
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Current

A magnetic field is a place where a magnetic force is found, for example near a magnet. If a current is passed through a wire
placed in the field, the wire coil rotates.
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Emitter

A coil of wire in a magnetic field, with no current in it, will induce a current in the wire if it is rotated by hand, which can be
measured with an emitter. The value of this current depends on the strength of the magnetic field and the speed at which the
coil is rotated.
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Conclusions
¢ The following conclusions can be drawn from such observations
¢ There is a magnetic field around an electric current, the strength of which depends on the electric current.

* Heat can be produced by the current passing through a coil in a magnetic field.
* An electric current can be produced by the movement of a coil in a magnetic field.
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Mechanical Energy

Why is the magnetism of current so important? It is much more than magnetism and can be easily turned on and off instantly
with current. It increases and decreases with current and the mechanical energy is converted into electricity. The magnetism
of current is much more important than its other properties (heat and chemical effects) because of the production of
magnetic waves.
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Nucleus

According to magnetic theory, all magnetism is caused by current, the movement of electric charge. The rotation of electrons
around the nucleus is actually equivalent to a slight current, which causes the molecules of an object to act as tiny magnets.
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Molecular

In ordinary objects, the arrangement of these molecular magnets is such that they cancel each other's magnetism. In
contrast, in magnetic objects, their magnetism is prominent due to their arrangement.
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Poles

The Earth is a large but weak magnet. Its poles are located near the geographic north and south poles, which is why the
compass needle points in the right direction. Scientists say this is due to the movement of charges in the ground and in the
upper atmosphere.
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Application of Electromagnetic Force in Practical Life

The generator that produces electricity works according to Faraday's law of electromagnetism. In other words, when a
conductor is rotated within a magnetic field, it induces a current in the conductor.
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Bar Magnet

The electric motor used in homes works in the reverse order of a generator. That is, the current flowing through its coil acts
like a bar magnet. When it is placed between the poles of an electromagnet, the force of repulsion of like poles causes the
coil to rotate, which is the principle of the motor.
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Electric Current

The magnetic properties of electric current are used in modern means of communication such as radio, television, telephone,
and computers. All electrical devices (except light bulbs, heaters, and chemical reaction devices) are based on the
magnetism of electric current.
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Generation of Electromagnetic Waves

The magnetism of an electric charge appears when it is moving. A stationary charge has no magnetic properties. Now if
there is any change (acceleration) in the velocity (speed or direction or both) of the charge, then something else is created
during this change.
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Field

A rapidly changing field of magnetic and electric forces that spreads from a source of charge to its surroundings and
continues to appear as long as there is acceleration. This is the radiation of electromagnetic waves.
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