
November 9, 2005 20:12 riz63473_ch04 Sheet number 52 Page number 200 magenta black

200 Chapter 4 AC Network Analysis

Analysis: First, we convert the circuit to phasor form, as shown in Figure 4.52(b). Next, we
compute the Thévenin equivalent impedance with the load removed:

ZT = ZS + ZL ||ZC = RS + jωL × 1/jωC

jωL + 1/jωC

= RS + jωL

jωL × jωC + 1
= RS + j

ωL

1 − ω2 LC

We observe that the Thévenin equivalent voltage is equal to the source voltage, since once
the load impedance is removed, no current flows in the circuit and the voltage drop across the
impedances is zero. Thus,

VT = VS

Next, we evaluate the Thévenin equivalent at each of the two frequencies.

a. Let f = 103 Hz. Then ω = 6.2832 × 103. At this frequency,

ZT = RS + j
ωL

1 − ω2 LC
= 50 + j65.414 = 82.33∠0.9182

b. Let f = 106 Hz. Then ω = 6.2832 × 106. At this frequency,

ZT = RS + j
ωL

1 − ω2 LC
= 50 + j1.5916 = 50∠(−0.0318)

Comments: Note that at the higher frequency the equivalent impedance is very close to that
of the resistor RS . This happens because at high frequency the capacitor behaves very much as
a short circuit, and the inductor as an open circuit. Thus, the two elements in parallel behave
very much as a short circuit.

CHECK YOUR UNDERSTANDING

Determine the value of the capacitor and inductor impedance at the two frequencies to confirm
the statement made in the “Comments” above.

Answer:Atω=2π×103,ZL=j62.832�,ZC=−j1.5915×103�.At
ω=2π×106,ZL=j6.2832×104�,ZC=−j1.5915�.

EXAMPLE 4.21 Solution of AC Circuit by Mesh Analysis

Problem

Determine the currents i1(t) and i2(t) in the circuit of Figure 4.53, using node analysis.

Solution

Known Quantities: The values of the circuit elements are R1 = 100 �, R2 = 75 �, C =
1 µF, L = 0.5 H. The value of the current source is vS(t) = 15 cos(1, 500t) V.

Analysis: We follow the steps of the Focus on Methodology box “AC Circuit Analysis.”
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