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Catalog Description
ES 203  Electrical Systems
3R-3L-4C
F,W,S
Pre: PH 113, MA 113

Introduction to analysis of electrical circuits, including circuit elements, Kirchhoff’s and Ohm’s laws, formal analysis methods, phasors and sinusoidal steady state, AC power, and operational amplifiers.  Integral laboratory.
Goals
1.
Students will develop an understanding of the concepts and ideas of circuit analysis.  These concepts will build on a foundation of mathematics and physics learned in previous courses.
2.
Students will develop a facility for analyzing circuits at DC and in the sinusoidal steady state.
3.
Students will enhance their skills in problem solving, where problem solving is developed as a thought process in which conceptual understanding is applied to solve practical problems.
4.
Students will build a foundation for engineering practice through laboratory experiences using modern equipment and through experience with problems and exercises that represent realizable physical situations.
5.
Students will develop and enhance their ability to communicate technical material through documentation of laboratory work and submission of problem solutions.
Objectives
After successfully completing this course a student should be able to:

1.
Demonstrate an understanding of the passive sign convention by correctly assigning reference labels to circuit elements and correctly interpreting whether an element is generating or absorbing power.
2.
Calculate the power dissipated in a resistor and energy stored in an inductor or capacitor in terms of appropriate voltages and currents.

3.
Use Kirchhoff’s laws and the appropriate element equations to solve circuits for desired voltages and currents.
4.
Correctly combine resistors, capacitors, and inductors in series and parallel.
5.
Solve AC circuits using phasor analysis.
6.
Recognize when the current and voltage divider techniques are appropriate and use them correctly to solve circuit problems.
7.
Correctly apply the following techniques to solve DC and AC circuits:  Nodal analysis, mesh analysis, source transformations, Thevenin and Norton equivalents, and superposition.
8.
Calculate real, reactive, apparent, and complex power in an AC circuit using phasor quantities.
9.
Apply the ideal op-amp model to solve op-amp circuits for gain or input impedance.  Recognize, analyze, and apply standard op-amp circuits such as inverting amplifiers and non-inverting amplifiers.
10.
Properly use a multimeter, oscilloscope, and function generator to make basic electrical measurements.
11.
Build, test, and debug circuits that include discrete components and op-amps.
Text

J. W. Nilsson and S.A. Riedel, Electric Circuits, 7 ed., Prentice Hall, 2001.

Software

None
Linkages
ECE Department Goals for Undergraduate Education (Adopted September 29, 1999)

Each Electrical and Computer Engineering graduate shall:

Goal H1:
have demonstrated a facility for independent learning.

Goal H2:
be prepared for continued professional development.

Goal H3:
demonstrate an ability to communicate effectively in oral, written, graphical, and visual forms.

Goal H4:
posses an understanding of how contemporary issues shape and are shaped by mathematics, science, and engineering.

Goal H5:
be able to understand the role of the professional in the global society and to understand diverse cultural and humanistic traditions.

Goal T1:
have completed a general engineering science core by the beginning of the junior year, and shall have completed a discipline-specific technical core.

Goal T2:
have demonstrated the effective use of the contemporary tools of the engineering profession such as computer, data analysis and management, instrumentation and experimentation, and human and information resources.

Goal D1:
have participated in team design experiences in which the client is distinct from the faculty supervisor(s).

Goal D2:
have demonstrated the ability to communicate technical material effectively in writing, in one-on-one meetings, and in group presentations.
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