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» ELECTROMAGNETIC INDUCTION:

Definition:
e Electromagnetic induction is the process of generating an electromotive force (EMF) or
voltage in a conductor by exposing it to a changing magnetic field.

Faraday's Law:
e Faraday's Law of electromagnetic induction states that the magnitude of the induced EMF in
a circuit is directly proportional to the rate of change of magnetic flux through the circuit.
e Mathematically, it is expressed as = — d®/dt, where ¢ is the induced EMF, @ is the
magnetic flux, and d®/dt is the rate of change of magnetic flux.

Lenz's Law:
e Lenz's Law states that the direction of the induced current in a circuit will be such that it
opposes the change in magnetic flux that produced it.
e This law ensures the conservation of energy and is a consequence of the law of conservation
of energy.

> APPLICATIONS OF ELECTROMAGNETIC INDUCTION:

Electric Generators:
e Electric generators use electromagnetic induction to convert mechanical energy into
electrical energy.
e Arotating coil within a magnetic field induces an EMF in the coil, generating electricity.
Transformers:
e Transformers utilize electromagnetic induction to change the voltage of an alternating
current (AC).
e They consist of two coils (primary and secondary) wrapped around a core. Alternating
current in the primary coil creates a changing magnetic field, inducing a voltage in the
secondary coil.

Induction Cooktops:

e Induction cooktops use electromagnetic induction to heat cookware directly.

e A coil of wire beneath the cooking surface generates an alternating magnetic field, inducing
eddy currents in the ferromagnetic cookware, which generates heat.

Wireless Charging:

e Wireless charging systems for devices like smartphones and electric vehicles use
electromagnetic induction.

e A charging pad generates a magnetic field, inducing a current in a receiving coil within the
device, allowing for wireless charging.

> PRACTICAL CONSIDERATIONS:



1. Conductors and Magnetic Fields:
e The induced EMF is greater in conductors with higher electrical conductivity.
e The strength of the magnetic field and the rate of change of magnetic flux also influence the
induced EMF.

2. Direction of Induced Current:
e The direction of the induced current is determined by the relative motion between the
conductor and the magnetic field, following Lenz's Law.

Understanding electromagnetic induction is essential in various fields, including electrical
engineering, power generation, and technology. It forms the basis of numerous devices and
technologies that we rely on daily.



