EECE 11: Electric Circuits 1

Course Description:

In this course, you will be introduced to the concepts and techniques of Direct Current Circuit Analysis for LINEAR circuit elements.  This course will introduce the concept of LINEAR as applied to electrical components and introduce the student to a wide variety of techniques used to solve circuits which contain such electrical components.  What does it mean to (solve a circuit?(  In this course, the solution to a circuit will mean that we have found the necessary voltages, currents, powers, and/or time variations of these quantities.

Required in the Electrical and Computer Engineering programs and for the Bioelectronics major in the Biomedical Engineering program.
Prerequisites:   
MATH 081 which may be taken concurrently
Course Materials:

Required:
James W. Nilsson and Susan A. Riedel, Electric Circuits, 7th Ed., Pearson-Prentice Hall, Upper Saddle River, NJ 2005.

Optional:
Marc E. Herniter, Schematic Capture with Electronics Workbench MultiSim, Pearson-Prentice Hall, Upper Saddle River, NJ 2004.

Course Goals:
· Introduce basic circuit quantities such as: current, voltage, and power
· Introduce basic circuit components such as: voltage sources, resistors, capacitors, and inductors
· Introduce basic circuit theorems such as: Ohm(s law, Kirchhoff(s voltage law, and Kirchhoff(s current law
· Introduce basic resistive circuit models and analysis techniques including: Resistors in Series, Resistors in Parallel, Voltage Divider, Current Divider, Wheatstone Bridge, Delta and Wye Circuits and Conversions

· Introduce general circuit analysis techniques such as: Node-voltage method, Mesh current method, Source transformations, Thevenin and Norton equivalents, Maximum power transfer theorem, and superposition
· Introduce the Operational Amplifier and common circuits such as: Inverting amplifiers, Non-inverting amplifiers, Summing amplifiers, Difference amplifiers
· Introduce the Natural and Step responses of first order RL and RC circuits

· Introduce the Natural and Step responses of second order RLC circuits

Course Objectives
By the end of this course, you should be able to....
1. Describe the electrical characteristics of voltage sources, current sources, resistors, inductors, and capacitors.

2. Use of Ohm(s law to solve DC and AC circuits appropriately.   

3. Apply Kirchhoff(s circuit laws for DC and AC circuits and be able to explain how KCL and KVL lead to appropriate standard circuit analysis techniques.

4. Identify and analyze common circuit configurations such as:

Voltage and current dividers

Wheatstone bridges

DELTA and WYE connections and conversions

5. Apply standard circuit analysis techniques to DC circuits including the methods of:

node-voltages

mesh currents

source transformations

Thevenin and Norton conversions

maximum power transfer

superposition

6. Analyze common operational amplifier circuits including:


the inverting amplifier

the non-inverting amplifier

the inverting summing amplifier

the non-inverting summing amplifier

the integrating amplifier

the differentiating amplifier

7. Identify and analyze first order RL and RC circuits including:

series and parallel circuits

the natural response (non-driven)

the step response (DC source driven)

8. Identify and analyze second order RLC circuits including:

series and parallel circuits

the natural response (non-driven)

the step response (DC source driven)

over-, under-, and critically damped systems

Course Topics:







In the Text
Review basic physical quantities such as work,




Chapter 1

energy, voltage, charge, and current along with

the general engineering approach to solving 

electrical systems

Review what it means for a device and /or system to be linear


Chapter 1

Electrical sources, resistive elements, Ohm(s Law,




Chapter 2

Kirchhoff(s Laws, and dependent sources

A detailed look at resistive circuits including




Chapter 3

resistors in series, resistors in parallel, voltage

division, current division, the Wheatstone bridge,

and WYE to DELTA conversions

General circuit analysis techniques, including the




Chapter 4

methods of node voltages, mesh currents, source

transformation, Thevenin and Norton Equivalents, 

superposition, and maximum power transfer

Operational Amplifiers using Ideal Op-Amps




Chapter 5

Inductors, Capacitors and Mutual Inductance as circuit elements


Chapter 6

First order circuits







Chapter 7

Second order circuits







Chapter 8

Class Schedule:
3 Credit course, meeting the equivalent of 3-50 minute class periods per week.

Contribution to Professional Component:

Engineering Science
100%

Contribution to Program Objectives:
partial fulfillment of Criterion 3 objectives A, E, G

Course Coordinator: Susan A. Riedel

Last modified:  21 February 2006
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ABET Objectives,


Assessment Instruments, and 


Assessment Criteria

(A) An ability to apply knowledge of mathematics, science, and engineering:

Demonstrate competence in prerequisite work when applied in EECE 11

From MATH 080/081
Understanding the basic analytic geometry and calculus including sketching curves, and finding derivatives and integrals graphically

Tests and homework will demonstrate such competence.   Minimum competence is defined to be a 69% average on all tests and homework assigned during the semester.
(E) An ability to identify, formulate, and solve engineering problems

Demonstrate competence in course material by solving various homework problems as given in the text book and supplemental problems developed by the instructor.

Tests and homework will demonstrate such competence.  Minimum competence in defined as a 69% average on all tests and homework assigned during the semester.
(G) An ability to communicate effectively








Demonstrate correct interpretation and use of electrical component circuit symbols, circuit diagrams, units and other common electrical engineering vocabulary and terminology used when describing circuits or solving circuits problems. Students will have to demonstrate their writing ability in answering essay questions on examinations.

Minimum competence-student will achieve at least 69% of the total points assigned to such work during the course of the semester.
Evaluation of Objective Attainment - Continuing Course Review

At the end of each semester, instructors of this course will submit a short written report to the Course Coordinator for EECE 11 which

a) discusses their perceptions of student knowledge and ability to apply the listed prerequisites, and

b) provides qualitative and quantitative information which discusses the attainment of objectives listed above for EECE 11.

The Course Coordinator will review these reports with the instructors and in consultation with the instructors recommend modification and/or enhancements to the objectives and criteria as needed.  The recommendations will be forwarded to the EECE Undergraduate Committee for approval.

