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Administrivia

* Last day of class Tue, Dec 12
* Final Exam: Tue, Dec 19, 3-5pm, PHO203



Last Lecture (22): Chapter9

1. Chapter 9 & 10 — Sinusoidal Steady State
Circuits; Impedance/Admittance



Today

e Chapter 10:

* Theveninand Norton in phasor domain
 Active circuits (op amps)

e Chapter 11 (Sec 11.1 to 11.3):

 Power in the phasor domain
 Max power transfer

e Chapter 14:
* Frequency response and introto filter circuits



Solving AC Circuits

(Chapter 10)

Steps to Analyze AC Circuits:

1. Transform the circuit to the phasor or frequency domain.

2. Solve the problem using circuit techniques (nodal analysis,
mesh analysis, superposition, etc.).

3. Transform the resulting phasor to the time domain.



Node voltage method
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Example 10.2 vl




Example 10.3

Determine current I, in the circuit of Fig. 10.7 using mesh analysis.

4 Q
——MW—
I3 . Tlo
5/0° A —— —j2Q

j10Q
Y @ () 20290° v

8§2§ @ —— _j2Q




Solve for V, in the circuit of Fig. 10.9 using mesh ana1y51s
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Source transformations
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Calculate V, in the circuit of Fig. 10.17 using the method of source
transformation.




Calculate V, in the circuit of Fig. 10.17 using the method of source

transformation. /\.\ \>
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Thevenin and Norton equivalents
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Obtain the Thevenin equivalent at f the circuit in Fig. 10.22.
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Example 10.8

Obtain the Thevenin equivalent at terminals a-b of the circuit in Fig. 10.22.
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Example 10.11

Determine v (¢) for the op amp circuit in Fig. 10.31(a) if, (vs =3 cot V.l 6
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Example 10.12

Compute the closed-loop gain and phase shift for the circuit in Fig. 10.33.
Assume that Ry =R, = 10kQ, C; =2 uF, C, = 1 uF, and @ = 200 rad/s.
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Example 10.12

Compute the closed-loop gain and phase shift for the circuit in Fig. 10.33.
Assume that Ry =R, = 10kQ, C{ =2 uF, C, =1 4F, and @ = 200 rad/s.
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Example 10.12 ol

Compute the closed-loop gain and phase shift for the circuit in Fig. 10.33.
- —_’—
Assume that R, =R, = 10kQ, C{ =2 uF, C, = 1 yF, and @ = 200 rad/s.

o>

Ry G V,\?AZ/\, At wv‘Z.oDr«yS : Ié =0.5
— MWW 260°

s D I >_2 ‘F_—H:;




<
3




Chapter 11: Power in phasor
domain



Instantaneous and average power

p(t) = v(D)i(1)

v(t) =V, cos(wt + 6,)

i(t) =1, cos(wt + 0))
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Instantaneous and average power
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Instantaneous and average power
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Instantaneous and average power
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