MOHAWK VALLEY COMMUNITY COLLEGE

UTICA AND ROME, NEW YORK

COURSE OUTLINE

I.
CATALOG DESCRIPTION:

     
ET151 CIRCUITS I               C‑3, P‑2, CR‑4

This course introduces the fundamentals of DC circuit analysis including the definition of various electrical quantities and their relationships. Topics include series and parallel circuits, Kirchhoff's Laws, Thevenin's Theorem, Norton, superpositioning, maximum power transfer, and nodal and mesh analysis. Proper usage of laboratory equipment is stressed.

Corequisites:
ET153 Introduction to Electronics,

              
MA121 Fundamentals of College Mathematics 1 or

              
MA122 Fundamentals of College Mathematics 2 or              

MA125 College Algebra & Trig or              


MA150 Pre-Calculus or

              
MA151 Calculus 1             


II.
MATERIALS:

Tools:

A scientific calculator with trig, exponential and polar to rectangular functions, preferably with matrix functions. Wire stripper, small screwdriver and long nose pliers.

III.
STUDENT LEARNING OUTCOMES:

The student will demonstrate a firm understanding of the behavior of DC electrical circuits. (1),(a)

The student will demonstrate analytical skills and insights that will be expanded and applied to more advanced circuits encountered in later courses.

The student will use a mathematical and problem solving approach for introductory circuit analysis, based on fundamental DC circuit principles and math concepts. This will include the use of computer simulations.

The student will demonstrate facility at constructing and trouble shooting basic DC circuits in the laboratory with proper use of test equipment. (4)

The student will demonstrate the command of appropriate communication skills, particularly technical reports through the laboratory. (3)

The student will demonstrate the ability to work as part of a technical team, particularly in the laboratory. (5)


() – References ETAC of ABET Student Outcome
IV.
DETAILED COURSE OUTLINE:


I. Introductory Concepts

A. Units and Unit Conversions ‑ Chapter 1                 

1. Significant Digits & Resolution

2. Scientific & Engineering Notation

3. SI Systems of Units

4. Scientific Method and Critical Thinking 

B. Fundamentals Electrical Quantities ‑ Chapter 2         

1. Atomic Model/Nature of Electricity

2. Charge and Current

3. Potential Difference

4. Power and Efficiency

5. Energy Cost & Battery Life

5. Conductors, Semiconductors, and Insulators

II. Series, Parallel and Series‑Parallel Circuits

A. Series Circuits ‑ Chapter 3                            

1. Series Circuit Relations

2. Ohm’s Law

3. Kirchhoff’s Voltage Law

4. Voltage Divider Rule

5. Potentiometers & Rheostats

B. Parallel Circuits ‑ Chapter 4                         

1. Parallel Elements

2. Total Conductance and Resistance

3. Kirchhoff's Current Law

4. Current Divider Rule

5. Current Limiting Devices

C. Series ‑ Parallel Circuits ‑ Chapter 5                 

1. Series ‑ Parallel Networks

2. Ladder Networks

III. Analysis Theorems, Methods & Techniques

A. Analysis Theorems – Chapter 6                      

1. Source Conversion 

2. Superposition Theorem

3. Thevenin's Theorem 

4. Norton's Theorem 

5. Maximum Power Transfer 
B. Analysis Methods ‑ Chapter 7                        

1. Nodal Analysis

2. Mesh Analysis

3. Dependent Sources

      IV. Capacitance and Inductance

A. Capacitance - Chapter 8                                

1. Capacitance and Dielectrics

2. Capacitors in Series and Parallel

2. Initial and Steady State RC Circuits

3. Transient Response of RC Circuits
B. Inductance - Chapter 9                                 

1. Electromagnetic Induction

2. Inductors in Series and Parallel

3. Initial and Steady State RL Circuits

4. Transient Response of RL Circuits      

V.
LABORATORY EXPERIMENTS:

Students should submit technical reports for the laboratory exercises. Appropriate graphs, tables, and subsequent analysis are expected along with proper spelling and grammar. Laboratory results may also be verified through computer simulations.
 1. The Electrical Laboratory

 2. DC Sources and Metering

 3. Resistor Color Code

 4. Ohm's Law

 5. Series DC Circuits

 6. Parallel DC Circuits

 7. Series/Parallel DC Circuits

 8. Ladders and Bridges

 9. Potentiometers and Rheostats

10. Superposition Theorem

11. Thevenin's Theorem

12. Maximum Power Transfer

13. Nodal Analysis

14. Mesh Analysis

15. Capacitors and Inductors
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