Self-Inductance

"Louis Pasteur's theory of germs 1s ridiculous
fiction." Pierre Pachet, Professor of
Physiology at Toulouse, 1872.



Self-Inductance

We need to clearly distinguish between currents
caused by a battery or other sources and currents
induced by changing magnetic fields.

We will use __ Soulce emf for those associated
with a physical source and _{aducecd  emffor
those caused by changing magnetic fields.

Draw a circuit with a switch, resistor, and battery.

The maximum current 1S

Tirax = 3 sz i
K €ind = Tpurce

The current does not reach 1ts BmwnBcB value
instantaneously.




As the source current increases, what happens to the

magnetic flux Qﬁocm: the loop? A& €as .~.>cqn,mnm£
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Yo cfeafe B-held outward
This flux creates an induced emf. What 1s the
direction of the induced emyf? o D%.c?

Thus the direction of the induced emf 1s bx%iﬂ the
source emf. This results in a gradual rather than
instantaneous 1ncrease in the source current.

This 1s called mo_m.EQMOwnm emf or ba ck emf.




Draw a coil wound around a cylindrical iron core.

If the current increases, draw the polarity of the
induced emf?

If the current decreases, draw the polarity of the
induced emf? Tm..&

Use Faraday’s Law to derive an o@:mmos for the
induced emt.

. . ~l\ Z Mu
The inductance, L, 1s equal to

The units of inductance are rSQ& Iu ym

Example: Find the inductance of a uniformly
wound solenoid having N turns and ¢ length.

Assume that ¢ 1s much longer than the radius of the
windings and that the core of the solenoid is air.
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