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A circuit which combines a
resistor, capacitor, and an
Inductor iscalled aRLC circuit
(for obvious reasons).

The equivalent resistance in this
circuit is called an impedance.

We cannot smply add the
resistor, capacitor, and inductor
together in afashion similar to
adding resistors in series and
parallel!
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Phasors



Phasor Diagram of a Series RLC Circuit

SinceV, andV _ are always opposite, we can easily

combine these to form a single vector with a
magnitude (V, - V).



|mpedance

Since the two vectors left in the diagram are 90° with
respect to one another, we can smply use the
Pythagorean Theorem to calculate the length of the
resultant vector.

V(Z): Vé (VL Vc)z

The voltages shown are the maximum voltages applied
to each element in the circuit. This does not take into
account the time dependence of each element. To do
this, we need to use RM S voltages:
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Recall that: /= \/ /2



|mpedance and the Phase Angle

Recal: Vo=1_ R, Vo=1. X., andV,=1._X,

s0: V., = Irms\/R2 (X, XC)2

or: V., = | .7 (Zisthetota impedance)
V, V X, | . ..X
and: tan = L C: rms“ ML rms’*C
VR IrmsR
| X, X
and finally: tan =

R



Power Disslipated in Circuit

Since neither a capacitor nor an inductor
dissipate energy in acircuit, the total power
lost isentirely dueto theresistor. To
calculate the power lost in the circuit, use the

following:
_ 12 _
Pe= I meZC0s =1 (I sZ)cCOS
or: P_.= | eV, msCOS

where: cos = V/V,= thepower factor



Resonance

Resonant Frequencies
U I
Springs. f,= 5 \rm

Circuit: fo=




Maximize the Current in Your Circuilt

Thecurrent inacircuit isgiven as.
V

I rms: rms
V4
we can easily see that the current in the circuit is maximum when
the impedance is minimum. Since the impedance is freguency
dependent (both the reactance of the capacitor and inductor have

a frequency dependence) there is one point where the plot of
Impedance vs. frequency is minimum. This occurs when:

X.= X,

Remember that X_and X are 180° apart so if they equa one
another, the impedance is the same as the resistance.




