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General _Objective:

This course is intended to serve as the second part of a more comprehensive study of both ac and DC theories. It begins with the study of voltage & current divider circuits, Kirchhoffis law, Thevinin's & Norton's theorems and progressing through a more intensive study of the capacitance, inductance, reactance, time constants, resonance, and finally into tuned and filter circuits.

Specific Objectives:

Upon successful completion of this course students will:


1. Be able to build, analyze, and troubleshoot unloaded and loaded voltage divider.


2. Be able to use various methods of circuit analysis based on Kirchhoff s laws to solve 
for unknown voltages and current in circuits containing one, two, or more voltage 
sources in different branches.


3. Be able to apply superposition, Norton's & Thevinin's theorems to solve for unknown 
voltages and currents in a complex network.


4. Be able to develop an understanding of the physical and electrical characteristics of 
capacitors and inductors.


5. Be able to build, investigate, and troubleshoot RC & RL circuits.


6. Be able to build, investigate, troubleshoot, and develop a working knowledge of ac 
circuits, including capacitive & inductive circuits, transformers, RCL circuits, resonant 
circuits, and filter circuits.


7. Be able to properly use the oscilloscope, signal generator, and frequency counter 
when testing any of the above circuits.

Course Content


1. Voltage Dividers & Current Dividers 



a. Series voltage divider



b. Current divider with two parallel resistive branches 



c. Series voltage divider with parallel load current



d. Design of a loaded voltage divider


2. Kirchhoff s law



a. Kirchhoflff's Current & Voltage Laws 



b. Branch Method



c. Nodal Analysis 



d. Mesh Analysis


3. Network Theorems



a. Superposition Theorem 



b. Thevinin's Theorem 



c. Norton's Theorem



d. Thevinin-to-Norton Conversions



e. Conversion of Voltage and Current Sources


4. Capacitance & Inductance



a. Introduction - Basic principles and units 



b. Types of Capacitors & Capacitor Coding 



c. Parallel & Series Capacitance



d. Parallel & Series Inductance



e. Transformer & Transformer Ratings 



f. Stray Capacitance & Stray Inductance 



g. Common faults with Capacitors and Coils


5. Capacitive & Inductive Reactance 



a. Introduction



b. Formulas: Xc & XL



c. Series and Parallel: Capacitive & Inductive Reactance 



d. Ohm's Law Applied to Xe & XL



e. Applications



f. Waveshapes of Xc & XL


6. Capacitive & Inductive Circuits 



a. Introduction



b. Parallel and Series Circuits



c. Radio Frequency (RF) and Audio Frequency (AF) coupling capacitors 



d. RF and AF Chokes



e. General Capacitive and Inductive Circuits


7. RC & LR Time Constants 



a. LR Time Constants 



b. RC Time Constants 



c. RC Circuits



d. Long & Short Time Constants



e. Comparison of Reactance & Time Constants


8. Resonance



a. Resonance Effect



b. Series & Parallel Resonance 



c. Resonant Frequency



d. Q Factor of Resonant Circuit 



e. Bandwidth



f. Tuning & Mistuning



g. Choosing L and C for a Resonant Circuit


9. Filters



a. Examples of Filters



b. Effects of DC Combined with ac



c. Types of Coupling: Transformer and Capacitive 



d. Bypass Capacitors



e. Low-Pass & High-Pass Filters



f. Analyzing Filter Circuits



g. Decibel and Frequency Response



h. Resonant Filters & Interference Filters

Required Course Materials:


l. Instructor:



a. Classroom with chalkboard or whiteboard 



b. Text, Teacher's Resource Guide, workbook 



c. Overhead projector, transparencies



d. Equipment - Oscilloscope, Power Supply, Multimeter, Signal & Function 


Generator


2. Student:



a. Text, handouts provided by Instructor 



b. One ring binder



c. College ruled note sheets, pen or pencil 



d. Scientific calculator



e. Combo Tool Kit provided by instructor 



f. Electronic Lab Kit provided by instructor

Reference Materials:


Basic Electronics, Eighth Edition 


Bernard Grob, 1997


Experiment book, Basic Electronics, Eighth Edition 


Bernard Grob, 1997


Videos, Alternating Current Fundamentals, 


Bergwall Productions, Inc., 1997

	Instructional Costs:
	

	           Text
	$61.00

	           Instructor's Resource Guide
	$22.00

	           Experiment book
	$26.00

	          Combo Tool Kit
	$26.95

	          Electronic Lab Kit
	$27.95

	          Videos
	$350.00


Methods of Instruction:


1. Lecture/ Demonstration 


2. Group work


3. Discussion


4. Experiments and practical exercises 


5. Videos

Evaluation:

Final Grades for this course will be assessed based an meeting the course requirements at the following percentage rates:



90% - 100%
A - Superior



80%-89%
B - Above Average



70%-79%
C - Average



60%-69%
D - Below Average



0     - 59%
F - Failure

Attendance:

The COM-FSM vocational education attendance policy will apply

