MOHAWK VALLEY COMMUNITY COLLEGE

UTICA AND ROME, NEW YORK

                             COURSE OUTLINE
I.
CATALOG DESCRIPTION:


ET152 CIRCUITS 2               C‑3, P‑2, CR‑4

This course covers AC circuit analysis. Topics include Phasor representation of sinusoidal voltage, currents, impedance, power solution of RLC circuits, frequency response, and series and parallel resonance. Three phase power transformers and Fourier analysis of complex waveforms are introduced. The use of computer solutions in problem solving is included.

Prerequisites: 
ET151 Circuits 1 or
               
ET153 Introduction to Electronics or
               
ET154 Computer Programming

Corequisite:   
MA122 Fundamentals of College Mathematics 2 or


   
MA150 Pre-Calculus or


   
MA151 Calculus 1

II.
MATERIALS:


Equipment: 
A Scientific calculator with trig, exponential and polar to rectangular functions, preferably with matrix functions capable of complex coefficients.  Hand tools; sufficient to cut, strip and straighten hookup wire and a small screwdriver.

III.
STUDENT LEARNING OUTCOMES:

The student will demonstrate a thorough knowledge of the AC steady state behavior of electrical circuits. (1)

The student will demonstrate familiarity with the phasor solution of AC circuits and AC power relationships.

The student will demonstrate knowledge of the concepts of frequency response and series and parallel resonant circuits.

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

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

The student will demonstrate 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 AC Concepts

A. Time Varying Quantities ‑ Chapter 1                      

1. Sinusoidal Functions and Waveforms

   (frequency, angular velocity, period & phase angle)

2. Calculation of average and RMS values

3. Phase representations of sinusoidal functions

B. Basic Fourier Representations

C. Complex Numbers 

D. Reactance and Impedance                  

1. Inductive Reactance ‑ voltage & current in inductors

2. Capacitive Reactance ‑ voltage & current in capacitors

3. Impedance of resistors, inductors & capacitors

E. Phasor Diagrams                       


II. Elementary AC Network Analysis

A. Series Networks – Chapter 2                            

1. Series RLC networks

2. Voltage & Impedance diagrams

3. Voltage Divider Rule

4. Practical Inductors (Rcoil)

B. Parallel Networks – Chapter 3                           

3. Parallel RLC networks

4. Current & Admittance diagrams

5. Current Divider Rule

C. Series‑Parallel Networks – Chapter 4                    

1. Impedance in Series & Parallel

2. Series‑Parallel Reduction Techniques


III. Network Theorems and Analysis

A. Methods of Analysis – Chapter 5                          

1. Source Conversions

2. Superposition

3. Thevenin's and Norton's Theorems

4. Maximum Power Transfer

B. Network Theorems – Chapter 6                            

1. Nodal Analysis

2. Mesh Analysis

3. Dependent Sources

C. AC Power and Power Analysis – Chapter 7                  

1. Apparent and reactive power

2. Power Triangle for RL, RC & RLC circuits

3. Power Systems


IV. Frequency Response and Resonance

A. Series Resonance – Chapter 8                            

1. Concept of Frequency response

2. Simple high & low pass circuits

3. Series response ‑ impedance,

4. Q & selectivity

B. Parallel Resonance – Chapter 8                          

1. Ideal vs. practical circuits

2. Parallel response ‑ impedance, Q & selectivity

3. Resonant filter circuits


V. Polyphase Power and Systems

A. Characteristics and generation – Chapter 9               

1. Three‑phase Wye and Delta generators

2. Load Connections and Relationships

B. Delta and Wye loads – Chapter 9                       

1. Balanced versus unbalanced loads

2. Power Factor Correction


VI. Magnetic Circuits & Transformers

A. Magnetic Circuits and Transformers - Chapter 10              

Note: This is Chapter 10 of the companion OER text, DC Electrical Circuit Analysis: A Practical Approach 

1. Faraday's and Lenz's Laws 

2. Ohm’s Law for Magnetic Circuits

2. Magnetization Curves and Hysteresis

3. Magnetic Circuits

4. Transformers

V.
LABORATORY EXERCISES:

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. RL and RC DC Circuits 

 2. Phasor/Vector Review

 3. The Oscilloscope

 4. Capacitive Reactance 

 5. Inductive Reactance

 6. Series RLC Circuits 

 7. Parallel RLC Circuits 

 8. Series-Parallel RLC Circuits 

 9. Passive Crossover Network 

10. AC Superposition Theorem

11. AC Thevenin's Theorem 

12. AC Maximum Power Transfer 

13. Series Resonance

14. Parallel Resonance 
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