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THE COURSE

This course extends and applies the concepts encountered in Engineering 1333 (Electric
Circuits). The first unit is a review of many of the topics encountered previously. Other
units contain review as required. Transient analysis in first-order systems is followed by
previously encountered methods of circuit analysis (eg., node-voltage and mesh-current) as
applied to the case of sinusoidal steady-state. Next, Laplace transforms are invoked as a
tool to re-examine previously encountered ideas. Subsequently, a brief introduction to basic
frequency-selective circuits — i.e., filters — is given. Time-permitting, there will also be a
brief introduction to topics which will be covered in much greater detail in later terms (eg.,
op amps, three-phase circuits, etc.).

The course material is supplemented with simulated and hands-on laboratory exercises.
Simulations are carried out using PSpice 9.2.

TEXT: Nilsson and Riedel, Electric Circuits, seventh ed., Prentice Hall, 2005.

COURSE OUTLINE (with Text References)

Unit 1 Review of the Basics
1.1 Variables, Conventions and Elementary Circuit Elements — Chaps. 1 and 2 of Text
1.2 Kirchhoft’s Laws — Chap. 2 of Text

1.2.1 Kirchhoff’s Current Law

1.2.2 Kirchhoft’s Voltage Law
1.3 Resistive Circuits — Chap. 3 of Text
1.4 Circuit Analysis Techniques — Chap. 4 of Text

1.4.1 Node-Voltage Method

1.4.2 Mesh-Current Method

1.4.3 Source Transformations and Equivalent Circuits

1.4.4 Preliminary Look at Maximum Power Transfer

1.4.5 Superposition — Multiple-source Circuits
1.5 Inductance and Capacitance — Chap. 6 of Text

1.5.1 Inductance

1.5.2 Combinations of Inductors

1.5.3 Capacitance

1.5.4 Combinations of Capacitors

Unit 2 Response of First-Order Circuits — Chap. 7 of Text
2.1 Natural and Step Response of RL Circuits

2.2 Natural and Step Response of RC' Circuits

2.3 Sequential Switching

2.4 Unbounded Response

Unit 3 Natural and Step Responses of RLC Circuits — Chap. 8 of Text
3.1 Responses of Parallel RLC' Circuit
3.2 Responses of Series RLC' Circuit



Unit 4 Sinusoidal Steady-State Analysis — Chaps. 9 and 10 of Text
4.1 Review

4.1.1 Sinusoidal Sources

4.1.2 Sinusoidal Response

4.1.3 Phasors

4.1.4 Passive Circuit Elements in Frequency Domain
4.2 Kirchhoff’s Laws and Impedance Combinations

4.2.1 Phasor Diagrams

4.2.2 Useful Circuit Analysis Techniques — Phasor Domain
4.3 Power Calculations

4.3.1 RMS and Average Power

4.3.2 Complex Power
4.4 Maximum Power Transfer
4.5 Steady State Response as a Function of Frequency

4.5.1 Series RLC' Circuits

4.5.2 Parallel RLC' Circuits

4.5.3 Filters

Unit 5 Laplace Transforms Techniques in Circuit Analysis
— Chaps. 12, 13 and 14 of Text
5.1 Review of Laplace Transforms
5.2 Examining Circuits in the s-Domain
5.2.1 Circuit Elements
5.2.2 s-Domain Circuit Analysis
5.2.3 The Transfer Function
5.2.4 The Impulse Function
5.2.5 Filters in the s-Domain

Unit 6 Other Circuit Applications (time permitting)
6.1 Operational Amplifiers
6.2 Three-Phase Circuits

Evaluation Scheme

Evaluation Instrument | Value Date

*Labs and Pre-labs 10% Approximately Biweekly

Quiz (3/4) 15% | Approximately Sept. 26, Oct. 12, Nov. 3, 14
Mid-term Test 20% October 24

Final Exam 55% Dec. 6-12

* Failure to complete ALL lab components will result in an INCOMPLETE grade.
Calculator Policy — Graphing calculators or devices which store text are NOT permitted
during testing situations.

Official office hours — Tuesdays 11AM—-1PM. In general, there is an open door policy.
Students may check for help at any time and will be accommodated immediately or by
subsequent appointment.



