Energy, Mutual Inductance &

Oscillations 1n LC Circuits

"640k ought to be enough for anybody." -- Bill Gates,
1981

If you cannot explain what you did, then the
doing has not been worth it. Heisenberg

Time 1s a great teacher, but unfortunately it kills
all its pupils. Berlioz

Not everything that counts can be counted, and not
everything that can be counted counts. (Sign
hanging in Einstein's office at Princeton)






Mutual Inductance
e Consider two coils that are close together. Current
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 In mutual inductance, the emf induced 1n one coil 1s
always proportional to the rate at which the current
in the other coil 1s changing.



Oscillations 1n LC Circuits

e Draw an LC circuit with a switch and a o@@mg
capacitor. 4 —
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 We will assume no energy lost by internal energy
(which implies ___ & is zero) or radiation.

e Use transparency to discuss energy transfer.
e Start with the initial energy and solve for .
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RIL.C Oscillations

Draw an RLC circuit with a charge capacitor.
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Use Kirchhotff’s Rules to derive a differential

: z % b -
equation. Let«TR+ oo 3&.%,; %W,f kx=o
L LB % Qll. rlb —o\/cl.._J.Q/
dev * ae i+ e =0 R = dampen

Compare this to a spring/mass system with a ¢ ~resty
resistive force due to dampening. fora
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Draw the graph of the oscillation. HJ/\),\, 51

Why doesn’t capacitor just discharge until neutral?



