Chapter 33

Alternating Current (AC)
R, L, C in AC circulits




*oe®
L R A B
5 n 90D
AC, the description °oo
p— DV &
®* ADC power source, like the one from a battery, oY% T
provides a potential difference (a voltage) that =
does not change its polarity with respect to a
reference point (often the ground)
®* An AC power source Is sinusoidal voltage t
source which is described as
Dv =LV __ sin (IM?}
Here
Dv is the instantaneous voltage with respect to a reference (often not the ground).
Y is the maximum voltage or amplitude.
max 2
w is the angular frequency, related to frequency fand period Tas W=2p [ = ]‘?
Dv

Symbol in a circuit diagram: @ or —@&

The US AC system is 110V/60HZ.
Many European and Asian countries use
220V/50Hz.
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Resistors in an AC Circuit, Ohm’s Law s
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The voltage over the resistor: A
Dv, =Dv =DV___sin|wt) R
Apply Ohm's Law, the current through the
resistor:
v, LDV
iR SIH(M) ﬁmm-: SIH(M) ./_\'n
R R )
The current is also a sinusoidal function of Av=AV, _sin o
time t. The current through and the voltage
over the resistor are in phase: both reach in, Avp

their maximum and minimum values at the
same time.
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The power consumed by the resistor is AV

mMax

2 2
Pe =DV, @ == F =i2R == == sin’

We will come back to the power discussion later.
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