General Physics |l

AC Circuits

The AC Source
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Oscillating Current and Voltage

Output voltage appears at the terminals and is
sinusoidal in time with an angular frequency w.

V(t) =V, sin(wt)

e Recall that, w=21f where f is the frequency in Hertz (Hz)

e Inthe US and the rest of the Western Hemisphere, the
frequency is 60 Hz.
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Oscillating circuits have both
AC voltage and current.
&,Sinad @ R For resistors this is:
e, .
I(®) = Zsin (wt)

Simple AC Circuits -- Resistor

Resistor connected to
ac source
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This is sometimes called a “resistive load” on the circuit
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Simple AC Circuits -- Capacitor

Capacitor connected to
ac source
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For symmetry reasons, we introauce
“capacitive reactance”, Xc:

1 Vmalecxc
c =— Capacitive reactance has
a)C units of ohms

Impedance, Z

e The impedance of the

circuit is the effective V2 :Vc2 .|.VR2
resistance , T ,
€Has units of ohms Vo=l [Xc +R ]
€Consists of V

» Total resistance, R [ X 2 + R?
c

» Total capacitance, C

e V=IZ, amplitude of voltage Z=, Xé +R?

across AC circuit

Page 3




Root Mean Square (RMS)
The value of an AC voltage is
continually changing from zero"©
up to the positive peak, through
zero to the negative peak and
back to zero again. 0 time
Instead we use th@ot mean
square voltage (Vgy9):

tage | - om----- peak voltage
--------- RMS voltage
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Vens = N5 « TheRMSvalueisthe

effectivevalue of avarying
voltageor current. It isthe

These equations also apply to

current: I equivalent steady DC
I, =12 (constant) value which gives
2 the same effect.

End of

AC Circuits
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