ENG2200
Electric Circuits

Chapter 9
Sinusoidal Steady State Analysis

Objectives

* Understanding phasor concept and be able to
perform phasor transform and inverse phasor
transform.

* Be able to transform a circuit with sinusoidal
source into the frequency domain using phasor
transform

* Know how to use circuits analysis techniques to
solve circuits in the frequency domain.

* Be able to use phasor in analyzing circuits with
ideal transformers.
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RMS value

Why RMS?




The Phasor

e The phasor is a complex number that carries

the amplitude and phase angle information of
a sinusoidal function.

e Euler’s identity et/¢ = cos6 + jsin @
v=V_cos(awt+ @)

cosd = e | V=R, eiein)

sing = 3}

Ael = AL g
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The inductor
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A plot showing the phase relationship between
the current and voltage at the terminals of an
inductor

10

vecose |

a\am

i=sin

Current lags the
voltage by 90°

& & - T
T T T T

The Capacitor,
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A plot showing the phase relationship between
the current and voltage at the terminals of a
capacitor

Current leads
the voltage by
90°

Adding Complex Numbers
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Multiplication
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Figure 9.24 A source transformation in the
frequency domain.
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Figure 9.27 The circuit for Example 9.9.
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Figure 9.28 The first step in reducing the circuit
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Figure 9.30 The circuit for Example 9.10.
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Figure 9.31 A simplified version of the circuit
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Figure 9.32 A circuit for calculating the
Thévenin eauivalent imnedance.
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Figure 9.33 The Thévenin equivalent for the
circuit shown in Fig. 9.30.
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Figure 9.34 The circuit for Example 9.11.

Figure 9.35 The circuit shown in Fig. 9.34, with
the node voltages defined.
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Figure 9.36 The circuit for Example 9.12.
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Figure 9.37 Meshc

urrents used to solve the

Cirnllif chnwwin in Ein O A

10 j2Q

j3 £}

_W/_IWY'\

12

10
*—" W\

ngl_\_

s 1\ 391,

=160

Copyright €201

Prarcn Education, Inc. publishing s Prentce Hall

11/28/2013

15



Source |§ Transformer 3 Load|
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Impedance in Reflected
the primary loop impedance

The complex conjugate of the
self impedance of the
secondary circuit scaled by a
factor
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