Chapter 30: Inductance

e Mutual Inductance
e Self Inductance

* R-L, L-C, R-L-C circuits



Mutual Inductance

d®,, dd,,
Q=N =N
®,,=¢ B,-d A ({/
LA
N, ®y=M,, I, 4\ \‘ \\%S-,,\ \\1
Mdlz B Mdll X
STV T

Unit for the mutual inductance: henry (H)
1H=1Wb/A=1V-s/4=1Q-s=1J/4"



Example

In one form of Tesla coil (a high-voltage generator popular in science
museums), a long solenoid with length [ and cross-sectional area A is
closely wound with N, turns of wire. A coil with N, turns surrounds it
at its center. Find the mutual inductance M.



Self Inductance
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R-L circulit

Closing switch S, connects the R-L combination

—(RILt in series with a source of emf £.
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Closing switch S, while opening switch S,
L disconnnects the combination from the source.

Time constant: t= =



L-C circuit
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L -C circuit

q(r)=Qcos(£0r+q))
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I(t)=—wOsin(wt+¢)



R-L-C circuit

When switch S is in this position,
the emf charges the capacitor.

When switch S is moved to this
position, the capacitor discharges
through the resistor and inductor.



