Capcitors and
Inductors




Capacitors
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Plate separation d Polarized molecules

The electrons in the molecules move or rotate the mo
toveard the positively charged left plate. This proces:
cregtes an opposing electric field that pardislly annuls



Charging a Capacitor

When a battery is connected to a series resistor and capacitor, the initial current iz
high as the battery transports charge from one plate of the capacitor to the other. The
charging current asymnptotically approaches zero as the capacitor becotnes charged
up to the battery voltage. Charging the capacitor stores energy mn the electric field
between the capacitor plates. The rate of charging is typically described in tenns of a
time constant EC.
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o = 2af, the angular frequency measured in radians per second
XC= capacitive reactance, measured in ohms

f=frequency of AC in hertz
= capacitance in farads
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T ou know that the woltage across a capacttor lags the current because the

current roust flow to buld up the charge, and the weoltage 15 proporty
chatge which 15 balt up on the capacitor plates.
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T ou know that the voltage across an imductor leads the current because the
Lenz' law behawor resists the buildup of the current, and it takees a fintte time for
an ttnposed voltage to force the buldup of current to its masmm.
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Ohm's Law for AC
DC AC

Fesistance R =

v
| Impedance, Z =

v
I

W= woltage In wolts (V)
| = current in amps (A)
L= impedance in ohms (£2)

F = resistance in ohms (€2)



Transformers
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RCL Circuits
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