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Electro-Magnetic Induction
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- Electromagnetic Induction is a current produced because of
voltage production (electromotive force) due to a changing
magnetic field.
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- It was discovered by Michael Faraday.
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- This either happens when a conductor is placed in a moving
magnetic field (when using an AC power source) or when a
conductor is constantly moving in a stationary magnetic field.
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- Since the electromotive force is induced by a change in magnetic
field , it is called electromagnetic induction.
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- Andre Marie Ampere founded and named the science of
electromagnetism.
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- QOersted discovered the relationship between electricity and
magnetism.
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- In his experiment he noticed that when a magnetic compass is
placed near a current carrying wire, it produces a magnetic field

around it which deflects the compass needle.
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Lorentz Force | TV B

- Lorentz force refers to a combination of magnetic and electric
force that acts on a point charge due to the presence of
electromagnetic fields.
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- According to Faraday’s First Law of Electromagnetic Induction,
“When the Magnetic Flux linked with closed-circuit changes, an

EMF is induced in it which lasts only as long as the change in flux
is taking place.
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- If the circuit is closed then current also gets induced inside the
circuit which is called ‘Induced current”.
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- Changing the magnetic field changes the induced current in the
circuit.
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- According to Faraday’s Second Law of Electromagnetic Induction,
“The magnitude of the induced emf is equal to the rate of change
of magnetic flux linked with the coil.”
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- E=dd/dt
- E=-Nd & /dt
- E=-N (P ,- P ,)/t

N is the Number of turns of the 901% | N ®disd % W o GBI 8
@ is the Flux Change | F Ui
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- Lenz’s Law is named after the German physicist “Emil Lenz “, who
formulated it in 1834.
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- According to Lenz Law, “the direction of induced current in a
circuit is such that it opposes the change in magnetic flux
produced.”
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- It is a scientific law that specifies the direction of induced current
but states nothing about its magnitude.
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- The right hand is held with the thumb, index finger and middle
finger mutually perpendicular to each other (at right angles)
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- The thumb is pointed in the direction of the motion of the
conductor relative to the magnetic field.
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The first finger is pointed in the
direction of the magnetic field.
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- Then the second finger represents

Movement of
conductor

Motion

the direction of the induced or Current .
generated current within the induced

in conductor
conductor.

Induced current

» This rule is employed in Generator
action.
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- A Fleming’s Left Hand Rule states that when we arrange our
thumb, forefinger, and the middle finger of the left-hand, that is
perpendicular to each other.
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* The thumb will point toward the direction of the force
experienced by a conductor, the forefinger will point toward the
direction of the magnetic field, and the middle finger will point
toward the direction of an electric current.
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* This rule is employed in Motor
action.
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