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8.6 AC Circuits

Alternating current (AC) circuits, like the simple circuit illustrated in Figure 8.12,
are excited by sinusoidal inputs and have sinusoidal voltages and currents. They
are analyzed in much the same manner as the mass-spring-damper systems in the
previous section. Steady-state analysis of AC circuits is called phasor analysis and
dates back to the nineteenth century when alternating current was first introduced
[13]. AC circuits are ubiquitous. They are used in every household device and
appliance connected to an electric socket. As with mechanical vibration, this is
only a brief introduction to AC circuits and phasor analysis.

In electrical circuit problems, phasor analysis is a classical tool for evaluating
AC circuits [13]. As depicted in Figure 8.11, phasors are vector-like representa-
tions in the complex plane of the sinusoidal signals in AC circuits. The phasor
magnitude is the amplitude of the sinusoid and the phasor angle varies around the
circle as the sinusoid progresses in time through its cycles.

Figure 8.11: Relation between phasor and sinusoid

The concept of impedance introduced in Chapter 6 is a generalization of phasor
analysis. However, because the inputs are assumed to be sinusoidal, the AC circuit
impedances are complex and are determined by simply setting s to jω (i.e. s= jω).

The impedance of a circuit or network, in phasor analysis, is defined as the
ratio of the the sinusoidal voltage phasor across it to the sinusoidal current phasor
through it [13],

Z =
e( jω)

i( jω)
.

Recall the impedances for a resistor, capacitor, and inductor listed in Table 6.1.
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