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FAIRFIELD UNIVERSITY
School of Engineering
Electrical Engineering Department

The Principles of Electricity
A Fairfield University E-Course

Pre-requisites:
High school algebra, a tested Learnlinc client and a good Internet connection 
(a 56k modem connecting at 42 kb/sec or faster)
Description: This is a three-module course in electricity.  The three modules are:

· Electron Flow and Resistance

· Inductance and Capacitance

· Alternating Current

Each module consists of five one-hour interactive on-line sessions.  Four cover the relevant subject area and the fifth is a review.  There will be required reading and problem solving for the student between the sessions. 

Texts: 
1.  “Digital Mini Test:  Principles of Electricity Lessons One, Two, and Three,” 
      SNET Home Study Coordinator, (203) 771-5400
2.  “Electricity One-Seven,” Harry Mileaf, Prentice-Hall, 1996, ISBN 0‑13‑889585‑6
      (Covers much more material than is in this course)

References:
1.  Electronics Tutorial (Thanks to Alex Pounds - alex_tb@hotmail.com )
2.  Electronics Tutorial (Thanks to Mark Sokos - sokos@desupernet.net )
Software:
1.  LearnLinc Client (v.4.5)
2.  Internet Explorer (v. 5 or higher)
	Instructor:
	Jeffrey N. Denenberg
	Email:
	jeffrey.denenberg@ieee.org

	Home Page:

	http://doctord.dyn.dhs.org:8000/ or
http://doctord.webhop.com 
(Most of the course material will be replicated here)
	Phone:
	(203) 268-1021 (days & eves.)
(203) 254-4147 (Fairfield U.)


Principles of Electricity
Lesson 1 – Electron Flow and Resistance

0BJECTIVES

The purpose of this lesson is to introduce you to five basic electrical terms: 

Conductance(G), 

Resistance (R), 

Current (I), 

Power (P), and 

Electromotive force (E) or voltage (V). 

More specifically, upon completion of this lesson you will be able to: 

1. Describe current flow using the following terms: positive and negative ions, positive and negative charges, electrons, protons, attract, repel. 

2. Distinguish among conductors, insulators, and resistors regarding:

(a) Ease of ionization and 

(b) Resistance to the flow of current. 

3. Recognize the definition, letter symbol, unit of measure, and symbol for unit of measure for 

Current, 

Resistance,

Voltage or electromotive force, and 

Power. 

4. Recognize the definition, letter symbol, and unit of measure for conductance. 

5. 
(a) Recognize the four factors that affect the resistance of a material, and 

(b) Describe the effect (increase or decrease) of each factor on the resistance. 

6. Describe the relationship among resistance, current, and electromotive force as defined by Ohm's Law. 

7. Describe the relationship between power and current. 

8. Recognize the purpose of a battery. 

Principles of Electricity
Lesson 1 – Electron Flow and Resistance (continued)

Preliminary Schedule:

	Session
	Topics
	Text Readings
	Assignment

	1


	Introduction:
Objectives
People
Tools

Atoms, Charge and Current
	1.1 – 1.39
	

	2
	Conductivity (G), Electric Fields and Electromotive Force (EMF)

Resistance (R) and Conductance (G)
	1.40 – 1.68


2.1 – 2.35
	

	3
	Ohm’s Law (()
(and Working with Equations)

Resistors in Series and Parallel 
(Kirchoff’s Laws)
	2.36 – 2.42


2.53 – 2.87
2.116 – 2.120
	

	4
	Power (Watts)

Batteries
	2.43 – 2.52

1.42, 1.63, 2.5, 2.129
	

	5
	Review: The Water Model
	
	


Principles of Electricity
Lesson 2 –Inductance and Capacitance

0BJECTIVES

The purpose of this lesson is to introduce you to inductance and capacitance, two important properties that affect electric circuits. More specifically, upon completion of this lesson, you will be able to: 

1. Identify properties of a magnetic field. 

2. Describe two useful relationships between electrical current flow and magnetic fields.

3. Define inductance. 

4. Describe the effect of inductance on current flow and on a change in current flow. 

5. Define an inductor. 

6. Recognize the symbols for inductance. 

7. Name two units of measure for inductance and recognize their abbreviations. . 

8. Define capacitance. 

9. Describe the affect of capacitance on voltage and of a change 1n voltage. 

10. Define a capacitor. 

11. Define a dielectric. 

12. Name three factors that affect the amount of capacitance of a capacitor and describe the effects. 

13. Recognize the symbols for capacitance. 

14. Name three units of measure for capacitance and recognize their abbreviations. 

Principles of Electricity
Lesson 2 – Inductance and Capacitance (continued)

Preliminary Schedule:

	Session
	Topics
	Text Readings
	Assignment

	1


	Introduction:
Objectives
People
Tools Review

Magnetic Fields
	1.46, 1.67, 1.69 – 1.83
	

	2
	Electromagnetism and EMF 

Inductors and Inductance
	1.84 – 1.102, 3.43 – 3.54

3.55 – 3.58
	

	3
	Capacitors and Capacitance
	3.101 – 3.119
	

	4
	Inductors and Capacitors in Circuits
	3.58 –3.61, 3.118
	

	5
	Review: the Water Model
	
	


Principles of Electricity
Lesson 3 –Alternating Current

0BJECTIVES

The purpose of this lesson is to introduce you to two different types of current - direct current and alternating current.  More specifically, upon completion of this lesson, you will be able to: 

1. Distinguish between direct current (DC) and alternating current (AC) as pertains to direction of current flow. 

2. Discriminate between the waveforms for direct current (DC) and alternating current (AC). 

3. Determine the number of cycles represented by an alternating current waveform. 

4. Define frequency and Hertz, and recognize their abbreviations. 

5. Distinguish between the effect of inductance on direct current and alternating current circuits. 

6. Define inductive reactance, and name its unit of measure. 

7. Recognize the relationship between the value of induct1ve reactance and:

    (1) the inductance of the circuit and

    (2) the frequency of the alternating current. 

8. Distinguish between the effect of capacitance on direct current and alternating current circuits. 

9. Define capacitive reactance, and name its unit of measure. 

10. Recognize the relationship between the value of capacitive reactance and:

(1) the capacitance of the circuit and 

(2) the frequency of the alternating current. 

11. Define impedance, recognize its symbol, and name its unit of measure. 

12. Relate impedance to resistance and reactance. 

13. Recognize that impedance is frequency-dependent.  

Principles of Electricity
Lesson 3 – Alternating Current (continued)

Preliminary Schedule:

	Session
	Topics
	Text Readings
	Assignment

	1


	Introduction:
Objectives
People
Tools Review

Direct Current
	2.6, 3.1 – 3.3
	

	2
	Alternating Current and Sine Waves
	1.101, 3.1 – 3.36
	

	3
	Inductive Reactance

Capacitive Reactance
	3.51 – 3.73

3.120 – 3.138
	

	4
	Impedance: Magnitude and Phase
	4.1 – 4.88 
	

	5
	Review: 
Types of Capacitors
Types of Inductors
	
3.140 – 3.148
3.55
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