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Whenever magnetic lines of force at cut by a closed circuit an induced current flows 

in the circuit.

The current last only so long as the flux is changing.

The e.m.f. which produces this current is called induced emf.

This phenomena is called electromagnetic induction.
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✔When the magnet is moved towards the coil with its north pole facing the coil the galvanometer 

shows a deflection in one direction.

✔When the magnet is moved away from the coil the galvanometer shows a deflection in opposite 

direction

✔If the experiment is repeated with South pole of the magnet facing the coil the deflection the 

deflections in the galvanometer are reversed

✔When the magnet is stationary that is no deflection in the galvanometer.

✔It is further observed that the deflection increase with the velocity of magnet relative to the coil.

✔The same results are obtained if the magnets kept fixed and coil moved

EXPERIMENT 1:
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EXPERIMENT 2:

⮚When the battery circuit is closed by pressing K and then broken, the galvanometer shows a 

deflection first in one direction and then in the other direction.

⮚If the current in the primary flows continuously, no deflection is produced in the galvanometer.

⮚The deflection is produced only at the time of make and break.

⮚Similar effects are observed while increasing and decreasing the primary current or changing 

the relative positions of the coils
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(i)Whenever the magnetic flux through a conductor is changed and EMF is induced 

in the conductor. The magnitude of the induced EMF is equal to the rate of change 

of magnetic flux through the circuit.

If     is the magnetic flux linked with the circuit at any instant t and is the induced 

EMF., 

then 

(ii)The direction of induced e.m.f., or current, is such as to oppose the change that 

produced it

This is also called lenz law

Combining both laws.

FARADAY’S TWO LAWS:
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✔When a current flows in a coil a magnetic field is set up in it

✔If the current through the coil is changed the flux linked with the coil also 

changes

✔An induced EMF is set up in the coil

✔By lenz's law the direction of induced EMF is such as to oppose the change in the 

current

✔When the current is increasing, the induced EMF is against the current

✔When the current is decreasing, the induced EMF is in the direction of current

✔This phenomenon is called self induction

✔The induced EMF is called back EMF

SELF INDUCTION
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✔When the current in the coil is switched on, self induction opposes the 

growth of current.

✔Hence the current increases slowly and take some time=OD to increase 

from zero to maximum value.

✔During the period of growth, energy is absorbed.

✔When the current is switched off, self induction opposes the decay of 

current.

✔So the current does not become zero instantaneously but takes some 

time=DB.

✔When the current is switched off, the stored energy is given back in the 

form of spark.

✔The effect of self induction in an electric circuits is similar to inertia in 

motion,

✔The phenomenon of the production of an induced e.m.f. in a circuit itself 

due to the change in the current through it is called self induction and 

induced e.m.f. is called back e.m.f.
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✔The magnetic flux produced in a coil is directly proportional to the current I is flowing in the 

coil

or

✔Where L is a constant of proportionality called the coefficient of self induction of self 

inductance of the coil

From equation (1) if  I=1, then

✔Therefore the self inductance of a coil is the total magnetic flux linked with the it when a unit 

current passes through it

✔When the flux changes the back EMF induced in the coil is given by faraday's law

✔If                                                             unit

SELF INDUCTANCE

(2)

(1)
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✔Self inductance of a coil is numerically equal to the induced EMF when current in 

it is changing at the unit rate.

✔SI unit of self inductance is Henry.

✔From equation (1): one Henry is the self inductance of the coil or circuit, if a 

current of 1 ampere produces a magnetic flux of one Weber in it.

✔From equation (2): one Henry is the self induction of a coil or circuit, if an 

induced e.m.f of one volt is produced in it due to a rate of change of current of one 

ampere per second.

SELF INDUCTANCE
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✔Consider a long air -code solenoid of length l total number of turns N and area of cross section 

A

✔the number of turns per unit length is N/l

✔Let a current I flows through it

✔Then the magnetic field inside the solenoid

flux through each turn

total flux through N turns

SELF INDUCTANCE OF LONG SOLENOID
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If the solenoid is wound on a core of constant permiability     , then,

In general, if there is a core consisting of a number of media of 

relative permiabilty,                   etc., and area of cross section 

etc., them,

Where

Self inductance of the solenoid 

SELF INDUCTANCE OF LONG SOLENOID


