 CENTRAL TEXAS COLLEGE 
SYLLABUS FOR CETT 1405 
AC CIRCUITS 
Semester Hours Credit: 4 
Instructor: Kevin Reynolds
Email: kevin.reynolds4@us.army.mil 

Phone: (785) 258-0452

I. INTRODUCTION 
This up-to date comprehensive course in basic electricity meets all the requirements for a modern technical education which could keep pace with a changing and increasingly complicated technology. This is a study of single and poly-phase AC circuits and the use of Kirchoff’s Laws as well as Thevenin’s, Norton’s, and Superposition theorems in analyzing these circuits. 

This is a second semester course required of all Communications Electronics Technology and Computer Electronics Technology degree programs. The student must have satisfied the prerequisite: CETT-1403 - DC Circuits.
II. LEARNING OUTCOMES 
Upon successful completion of this course, AC Circuits, the student will be able to: 

A. Interpret AC waveforms for voltage, current, and frequency. 

B. Analyze AC circuits for voltage and current phase angle. 

C. Interpret the effect of electromagnetism in AC circuits. 

D. Define and calculate inductance and show the phase angle. 

E. Calculate transformer ratios and apply transformer theory to AC circuits. 

F. Diagram AC circuits by the use of vectors or phases. 

G. Calculate frequency of a sine wave and resonant frequency of series and parallel RLC circuits. 

H. Define the action of a circuit containing resistance, inductance and capacitance, and solve for the unknown values of each circuit component. 

I. Construct lab experiments from a schematic diagram and conduct the experiment to prove the circuit action. 

J. Calculate impedance of AC circuits and show phase angles.

III. INSTRUCTIONAL MATERIALS 
A. The instructional materials identified for this course are viewable through http://www.ctcd.edu/im/im/_main.asp. 

IV. COURSE REQUIREMENTS 
It is suggested that the student first read the text and then take notes on the lecture. Homework assignments will be due as requested. Late assignments will result in 10% less than full credit. All text assignments will be due one week from date of assignment. Lab experiments are due one week after the date they are listed on the schedule for the course. Term Papers are due and will be presented on the 2nd to last class, which will also be the final review. An engineering calculator, with exponent functions and trig functions, will be necessary for this course. Programmable calculators cannot be used on examinations! 

V. EXAMINATIONS 
There will be a mid-term exam and a final exam. Exams will test material covered since the previous exam. The final exam will be comprehensive. 
VI. SEMESTER GRADE COMPUTATION 
Lab Work-

200 points



1000-900 = A

Homework-

100 points



899-800  = B

Current Technology- 200 points



799-700  = C

Term paper-

100 points



699-600  = D

Mid Term Exam
200 points



599-0      = F

Final Exam

200 points
Total


1000 points

*The Lab Practical and Final exam must be completed successfully. Failing to do so will result in a failing grade for the course. Students who do not complete all projects successfully and receive an Incomplete for the course grade will have three weeks into the next semester to finish the projects or their grade will become an F. 
VII. ATTENDANCE 
Students are required to attend all classes in which they have enrolled. Students are required to be in the classrooms on time and remain for the duration of the class. Any time a student has 10 hours absence, an administrative withdrawal will be submitted. 

A. Four Classes of 21/2 hours = 10 Hours 

B. Late for Class = 1 Hour Absence: 10 Times = 10 Hours 
VIII. NOTES AND ADDITIONAL INSTRUCTIONS FROM COURSE INSTRUCTOR 
A. Course Withdrawal: It is the student’s responsibility to officially withdraw from a course if circumstances prevent attendance. Any student who desires to, or must, officially withdraw from a course after the first scheduled class meeting must file a Central Texas College Application of Withdrawal (CTC Form 59). The withdrawal form must be signed by the student. 

CTC Form 59 will be accepted at any time prior to Friday of the 12th week of class during the 16-week fall and spring semesters. The equivalent date (75% of the semester) will be used for sessions of other lengths. The specific last day to withdraw is published each semester in the Student Bulletin. 

A student who officially withdraws will be awarded the grade of W provided the student’s attendance and academic performance are satisfactory at the time of official withdrawal. Students must file a withdrawal application with the College before they may be considered for withdrawal. 

A student may not withdraw from a class for which the instructor has previously issued the student a grade of F or FN for nonattendance. 

B. Administrative Withdrawal: An administrative withdrawal may be initiated when the student fails to meet College attendance requirements. The instructor will assign the appropriate grade on CTC Form 59 for submission to the registrar 

C. Incomplete Grade: The College catalog states, an incomplete grade may be given in those cases where the student has completed the majority of the course work but, because of personal illness, death in the immediate family, or military orders, the student is unable to complete the requirements for a course. Prior approval from the instructor is required before the grade of IP for Incomplete is recorded. A student who merely fails to show for the final examination will receive a zero for the final and an F for the course 

D. Cellular Phones and Beepers: Cellular phones and beepers will be turned off while the student is in the classroom or laboratory. 

E. Americans with Disabilities Act (ADA): Students requiring accommodations for disabilities are responsible for notifying the instructor. Reasonable accommodations will be granted in full compliance with federal and state law and Central Texas College policy.
F. Instructor Discretion: The instructor reserves the right of final decision in course requirements. 

G. Civility: Individuals are expected to be cognizant of what a constructive educational experience is and respectful of those participating in a learning environment. Failure to do so can result in disciplinary action up to and including expulsion.
VIII. COURSE OUTLINE 
A. Lesson One: Alternating Voltage and Current 

1. Lesson Objectives: Upon successful completion of this Lesson the student will be able to: 

a. Understand how a sine wave of alternating voltage is generated. 

b. Calculate the instantaneous value of a sine wave. 

c. Define the following values for a sine wave, peak, peak-to-peak, root-mean-square, and average. 

d. Calculate the rms, average, and peak-to-peak values of a sine wave when the peak value is known. 

e. Define the terms frequency and period and list the units of each. 

f. Calculate the wavelength when the frequency is known. 

g. Understand the concept of phase angles. 

h. Define the term harmonics. 

i. Understand the 60-Hz AC power line and the basics of residential wiring. 

j. Outline the basics of residential house wiring. 

2. Learning activities: 

a. Reading assignments Chapter 15 in the text book. (F1) 

b. Work problems as assigned (F1, F2, F3, F4, F8, F12, C1, C5, C6, C15, C16, C17, C18, C19, C20) 

c. Perform respective assigned lab. (C5, C6, C15, C16, C17, C18, C19, C20) 

3. Equipment and Materials 
a. DMM 

b. Oscilloscope and probes 

c. LCRmeter 

d. Function generator 

e. Frequency counter 

4. Lesson Outline 
a. Alternating current applications. 

b. The sine-wave 

c. Alternating current 

d. Voltage and current values in a sine wave 

e. Frequency 

f. Period 

g. Wavelength 

h. Phase angle 

i. Harmonics 

j. Nonsinusoidal ac waveforms 

B. Lesson Two: Capacitance 

1. Lesson Objectives: Upon successful completion of this Lesson the student will be able to: 

a. Understand how charge is stored in the dielectric of a capacitor. 

b. Understand how a capacitor charges and discharges. 

c. Define the farad unit of capacitance. 

d. List the physical factors affecting the capacitance of a capacitor. 

e. List several types of capacitors and the characteristics of each. 

f. Understand how an electrolytic capacitor is constructed. 

g. Understand how capacitors are coded. 

h. Calculate the total capacitance of parallel connected capacitors. 

i. Calculate the energy stored in a capacitor. 

j. Understand how an ohmmeter can be used to test a capacitor. 

k. Calculate the equivalent capacitance of series-connected capacitors. 

l. Define the terms leakage, dielectric absorption, and equivalent series resistance as they relate to capacitors. 

2. Learning Activities: 

a. Reading assignments Chapter 16 in the text book. (F1) 

b. Work problems as assigned (F1, F2, F3, F4, F8, F12, C1, C5, C6, C15, C16, C17, C18, C19, C20) 

c. Perform respective labs. (C5, C6, C15, C16, C17, C18, C19, C20) 

3. Equipment and Materials 
a. DMM 

b. Oscilloscope and probes 

c. LCRmeter 

d. Function generator 

e. Frequency counter 
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4. Lesson Outline 
a. How charge is stored in a cap 

b. Charging and discharging a cap. 

c. The Farad 

d. Typical caps 

e. Electrolytic capacitors 

f. Parallel capacitances 

g. Series Capacitances 

h. Stray Capacitance 

i. Energy in electrostatic fields 

C. Lesson Three: Capacitance Reactance and Capacitive Circuits 

1. Lesson Objectives: Upon successful completion of this Lesson the student will be able to: 

a. Explain how alternating current can flow in a capacitive circuit. 

b. Calculate the reactance of a capacitor when the frequency and capacitance are known. 

c. Calculate the total capacitive reactance of series connected capacitors. 

d. Calculate the equivalent capacitive reactance of parallel connected capacitors. 

e. Explain how Ohm’s law can be applied to capacitive reactance. 

f. Calculate the capacitive current when the capacitance and rate of voltage change are known. 

g. Explain why the current leads the voltage by 90 degrees for a capacitor. 

h. Define the term impedance. 

i. Calculate the total impedance and phase angle of a series RC circuit. 

j. Describe the operation and application of an RC phase-shifter circuit. 

k. Calculate the total current, equivalent impedance, and phase angel of a parallel RC circuit. 

l. Understand how a capacitor can couple some AC frequencies, but not others. 

m. Calculate the individual capacitor voltage drops for capacitors in series. 

n. Calculate the capacitive current that flows with nonsinusoidal waveforms. 

2. Learning Activities: 

a. Read Chapters 17 and 18 in the text book. (F1) 

b. Work problems as assigned. (F1, F2, F3, F4, F8, F12, C1, C5, C6, C15, C16, C17, C18, C19, C20) 

c. Perform assigned labs.

3. Equipment and Materials 
a. DMM 

b. Oscilloscope and probes 

c. LCRmeter 

d. Function generator 

e. Frequency counter 

4. Lesson Outline 
a. Phase angles in a RC circuit 

b. Xc and R in series 

c. Xc and R in parallel 

d. Capacitive voltage dividers 

e. The general case of capacitive current 

D. Lesson Four: Inductance 

1. Lesson Objectives: Upon successful completion of this Lesson the student will be able to: 

a. Explain the concept of self-inductance. 

b. Define the Henry unit of Inductance and define mutual inductance. 

c. Calculate the inductance when the induced voltage and rate of current change are known. 

d. List the physical factors affecting the inductance of an inductor. 

e. Calculate the induced voltage across an inductor given the inductance and rate of current change. 

f. Explain how induced voltage opposes a change in current. 

g. Describe how a transformer works and list important transformer ratings. 

h. Calculate the currents, voltages, and impedances of a transformer circuit. 

i. Identify the different types of transformer cores. 

j. Calculate the total inductance of series connected inductors. 

k. List some common troubles with inductors. 

l. Calculate the equivalent inductance of parallel-connected inductors. 

2. Learning Activities: 

a. Reading assignments: Chapter 19 in the text. (F1) 

b. Work problems as assigned (F1, F2, F3, F4, F8, F12, C1, C5, C6, C15, C16, C17, C18, C19, C20) 

c. Perform labs. (C5, C6, C15, C16, C17, C18, C19, C20) 
3. Equipment and Materials 
a. DMM 

b. Oscilloscope and probes 

c. LCRmeter 

d. Function generator 

e. Frequency counter 

4. Lesson Outlines 
a. Self Inductance 

b. Self induced voltage 

c. How Vl opposes changes in current 

d. Transformers 

e. Transformer losses 

f. Variable inductors 

g. Stray inductance 

h. Troubles in coils 

E. Lesson Five: Inductance Reactance and Inductive Circuits 

1. Lesson Objectives: Upon successful completion of this Lesson the student will be able to: 

a. Explain how inductive reactance reduces the amount of alternating current. 

b. Calculate the reactance of an inductor when the frequency and inductance are known. 

c. Calculate the total reactance of series connected inductors. 

d. Calculate the equivalent reactance of parallel connected inductors. 

e. Understand how Ohm’s law can be applied to inductive reactance. 

f. Understand the wave shape of induced voltage produced by sine-wave alternating current. 

g. Explain why the voltage leads the current by 90 degrees for an inductor. 

h. Calculate the total impedance and phase angle of a series RL. 

i. Calculate the total current, equivalent impedance, and phase angle of a parallel RL circuit. 

j. Define what is meant by the Q of a coil. 

k. Understand how an inductor can be used to pass some AC frequencies, but block others. 

l. Calculate the induced voltage that is produced by a nonsinusoidal current.

2. Learning Activities: 

a. Reading assignments: Chapters 20 and 21 in the text. (F1) 

b. Work problems as assigned. (F1, F2, F3, F4, F8, F12, C1, C5, C6, C15, C16, C17, C18, C19, C20) 

c. Perform respective lab. (C5, C6, C15, C16, C17, C18, C19, C20) 

3. Equipment and Materials 
a. DMM 

b. Oscilloscope and probes 

c. LCRmeter 

d. Function generator 

e. Frequency counter 

4. Lesson Outline 
a. How XL reduces I 

b. Series and parallel reactance 

c. Ohms law applied to XL 

d. Sine wave IL lags VL 

e. Applications of XL 

f. Impedance 

g. Q of a coil 

h. AF and RF chokes 

F. Lesson Six: RC and L/R Time Constants 

1. Lesson Objectives: Upon successful completion of this Lesson the student will be able to: 

a. Define the term transient response. 

b. Define the term time constant. 

c. Calculate the time constant of a circuit containing resistance and inductance. 

d. Explain the effect of producing a high voltage when opening an RL circuit. 

e. Calculate the time constant of a circuit containing resistance and capacitance. 

f. Explain how capacitance opposes a change in voltage. 

g. List the criteria for proper differentiation and integration. 

h. Explain why a long time constant is required for an RC coupling circuit. 

i. Use the universal time constant graph to solve for voltage and current values in an RC or RL circuit that is charging or discharging. 

j. Explain the difference between time constants and reactance.

2. Learning Activities: 

a. Reading assignments: Chapter 22 in the text book. (F1) 

b. Work problems and questions as assigned. (F1, F2, F3, F4, F8, F12, C1, C5, C6, C15, C16, C17, C18, C19, C20) 

c. Perform respective labs. (C5, C6, C15, C16, C17, C18, C19, C20) 

3. Equipment and Materials 
a. DMM 

b. Oscilloscope and probes 

c. LCRmeter 

d. Function generator 

e. Frequency counter 

4. Lesson Outline 
a. L/R time constants 

b. High voltage in RL circuits 

c. RC time constant 

d. Charge and discharge curves 

e. Long and short time constants 

G. Lesson Seven: Alternating Current Circuits 

1. Lesson Objectives: Upon successful completion of this Lesson the student will be able to: 

a. Explain why opposite reactance in series cancel. 

b. Determine the total impedance and phase angle of a series circuit containing resistance, capacitance, and inductance. 

c. Determine the total current, equivalent impedance, and phase angle of a parallel circuit containing resistance, capacitance, and inductance. 

d. Define the terms real power, apparent power, volt-ampere reactive, and power factor. 

e. Calculate the power factor of a circuit. 

2. Learning Activities: 

a. Reading assignments: Chapter 23 in the text. (F1) 

b. Work problems and questions as assigned. (F1, F2, F3, F4, F8, F12, C1, C5, C6, C15, C16, C17, C18, C19, C20) 

c. Perform respective lab. (C5, C6, C15, C16, C17, C18, C19, C20) 
3. Equipment and Materials 
a. DMM 

b. Oscilloscope and probes 

c. LCRmeter 

d. Function generator 

e. Frequency counter 

4. Lesson Outline 
a. AC circuits with resistance but no reactance. 

b. Xl circuits 

c. Xc circuits 

d. Series reactance and resistance 

e. Parallel reactance and resistance 

f. Series-parallel reactance and resistance 

g. Real power 

H. Lesson Eight: Complex Numbers for AC Circuits 

1. Lesson Objectives: Upon successful completion of this lesson, the student will be able to: 

a. Explain the j operator. 

b. Define a complex number. 

c. Add, subtract, multiply, and divide complex numbers. 

d. Explain the difference between the rectangular and polar forms of a complex number. 

e. Convert a complex number from polar to rectangular form and vice versa. 

f. Explain how to use complex numbers to solve series and parallel ac circuits containing resistance, capacitance, and inductance. 

2. Learning Activities: 

a. Reading assignments: Chapter 24 in the text. (F1) 

b. Work problems and questions as assigned. (F1, F2, F3, F4, F8, F12, C1, C5, C6, C15, C16, C17, C18, C19, C20) 

c. Perform respective lab. (C5, C6, C15, C16, C17, C18, C19, C20) 

3. Equipment and Materials 
a. DMM 

b. Oscilloscope and probes 

c. LCRmeter 

d. Function generator 
e. Frequency counter 

I. Lesson Nine: Resonance 

1. Lesson Objectives: Upon successful completion of this lesson, the student will be able to: 

a. Define the term resonance. 

b. List four characteristics of a series resonant circuit. 

c. List three characteristics of a parallel resonant circuit. 

d. Explain how the resonant frequency formula is derived. 

e. Calculate the Q of a series or parallel resonant circuit. 

f. Calculate the equivalent impedance of a parallel resonant circuit. 

g. Explain what is meant by the bandwidth of a resonant circuit. 

h. Calculate the bandwidth of a series or parallel resonant circuit. 

i. Explain the effect of varying L or C in tuning an LC circuit. 

j. Calculate L or C for a resonant circuit. 

2. Learning Activities: 

a. Reading assignments: Chapter 25 in the text. (F1) 

b. Work problems and questions as assigned. (F1, F2, F3, F4, F8, F12, C1, C5, C6, C15, C16, C17, C18, C19, C20) 

c. Perform respective lab. (C5, C6, C15, C16, C17, C18, C19, C20) 

3. Equipment and Materials 
a. DMM 

b. Oscilloscope and probes 

c. LCRmeter 

d. Function generator 

e. Frequency counter 

J. Lesson Ten: Filters 

1. Lesson Objectives: Upon successful completion of this lesson, the student will be able to: 

a. State the difference between a low-pass and a high-pass filter. 

b. Explain what is meant by pulsating direct current. 

c. Explain how a transformer acts as a high-pass filter. 

d. Explain how an RC coupling circuit couples alternating current but blocks direct current. 

e. Explain the function of a bypass capacitor. 

f. Calculate the cutoff frequency, output voltage, and phase angle of basic RL and RC filters. 
g. Explain the operation of band-pass and band-stop filters. 

h. Explain why log-log graph paper or semilog graph paper is used to plot a frequency response. 

i. Define the term decibel. 

j. Explain how resonant circuits can be used as band-pass or band-stop filters. 

k. Describe the function of a power-line filter and a television antenna filter. 

2. Learning Activities: 

a. Reading assignments: Chapter 26 in the text. (F1) 

b. Work problems and questions as assigned. (F1, F2, F3, F4, F8, F12, C1, C5, C6, C15, C16, C17, C18, C19, C20) 

c. Perform respective lab. (C5, C6, C15, C16, C17, C18, C19, C20) 

3. Equipment and Materials 
a. DMM 

b. Oscilloscope and probes 

c. LCRmeter 

d. Function generator 

e. Frequency counter 
