
  ELC-112, DC-AC Electricity

  Orientation and Introduction

  Introduction

Concept Content:

In this section you will give an introduction of yourself to your class. This is an opportunity to state
your relevant experiences and credentials to teach this subject along with your personal
background. This can help connecting with students. You can make a video introduction and upload
it to this page as well.

Also, this is where you will give a brief overview of the course and what it's contents will be. There is
a section later on in this module where you will give more detail about the course.

  Course Syllabus

Concept Goals:

Insert the student learning outcomes for the course here.

Concept Content:

This is where you will upload the syllabus. You can do this either by uploading the syllabus text here
or you can upload a copy of the syllabus under the resources tab for this section. If you do upload it
to the resources, please be sure to give instructions to your students to look for the syllabus there.

  Course Resources

Concept Goals:



You can leave this section blank provided you uploaded the student learning outcomes to the
previous section.

Concept Content:

This is where you would outline student support resources such as tutoring services, listing your
office ours, contact info for support for your college's learning management system, etc. If there are
documents you wish to upload, be sure to upload them to the resources tab and give instructions for
the students to find the documents there.

  Course Overview

Concept Goals:

By the end of this course, a student should:

Understand fundamental concepts of electricity, including circuit components, measurements,1.
and different circuit types. 
Describe inductance, capacitance, and the function of transformers in electrical systems. 2.
Demonstrate how to safely wire and control DC motors. 3.
Apply and demonstrate relevant knowledge of OSHA standards and company-specific safety4.
protocols. 
Analyze and interpret various types of circuit diagrams, build circuit DC and AC oscilloscope,5.
and score 75 or above to pass. 

Concept Content:

This course introduces the fundamental concepts of and computations related to DC/AC electricity.
Emphasis is placed on DC/AC circuits, components, operation of test equipment; and other related
topics. Upon completion, students should be able to construct, verify, and analyze simple DC/AC
circuits.

 

Module Module Learning Objectives

Basic Concepts of Electricity and
Electrical Safety

• Outline the parts of an atom (SLO 1)
• Understand how electrical current works (SLO 1)
• Define electrical terms such as voltage, current, resistance,
etc. (SLO 1)
• Describe basic safety measures for electrical safety. (SLO 4)

Voltage Sources, Ohm's Law,
Simple Circuits

• Outline and explain the different types of voltage sources
(SLO 1)
• Accurately define Ohm's Law (SLO 1)
• Perform calculations using Ohm's Law (SLO 1)

Electrical Test and Measurement
Equipment

• Understand how three phase electricity works (SLO 1)
• Describe how to use an oscilloscope (SLO 1)
• Demonstrate the ability to use a multimeter (SLO 1)



Alternating Current

•
Explain the relationship between time and frequency (SLO 1)
•
Differentiate between apparent, true, and reactive power (SLO
1)
• Understand resistor color codes and resistor types (SLO 1,
SLO 3, SLO 5)

Electrical Components and Circuit
Materials

• Explain the operation and use of various resistors (SLO 1)
• Discuss capacitors including physical construction, type and
working voltage (SLO 1)
• Understand what factors to consider when replacing a fuse
(SLO 4)

Transformers

• Describe how loads affect transformers. (SLO 2)
• Analyze circuits transformer circuits to compute the voltage
current and power on both Primary and Secondary side of the
Transformer. (SLO 5)
• Compare and contrast the different types of transformers.
(SLO 2)
• Describe the three types of transformer losses (SLO 1)

Motors, Generators, and
Alternators

• Compare and contrast motors, generators, and alternators
(SLO 1)
• Undersand the operation of an AC motor (SLO 1)
• Demonstrate understand of Ohm's law utilzing resistors (SLO
1, SLO 3)

Mid-Term Exam • Demonstrate knowledge of course material.

Motor Controls

• Describe the basic functions of motor control circuits. (SLO
1)
• Discuss types of switches used in a control circuit. (SLO 1)
• Demonstrate understanding of Kirchhoff's Law. (SLO 1, SLO
4)

Industrial Wiring Diagrams and
Schematics

• Understand the basics of reading electrical diagrams (SLO 5)
• Describe the four basic numbering systems used for ladder
diagrams (SLO 5)
• Understand how the National Electrical Code sets standards
for safeguarding people against hazards of electricity (SLO 1,
SLO 4)
• Demonstrate ability to properly use a potentiometer (SLO 1)

Electrical Troubleshooting

• Understand the importance of observation as a
troubleshooting tool. (SLO 4)
• Discuss various sources of energy for industrial systems and
their related sensors (SLO 4)
• Explain step-by-step troubleshooting methodology. (SLO 1,
SLO 4)

Diodes, Rectifiers, and Power
Supplies

• Explain how diodes work. (SLO 1)
• Understand how AC is turned into DC power. (SLO 1)
• Create various basic circuits following lab instructions. (SLO
3, SLO 4, SLO 5)

Transistors and Integrated
Circuits

• Describe how intergrated circuits work. (SLO 1)
• Describe how transistors work. (SLO 1)
• Create various basic circuits following lab instructions. (SLO
3, SLO 4, SLO 5)



Three Phase AC Circuits

• Explain three-phase power and power generation. (SLO 2)
• To study and demonstrate the two wattmeter method of
measuring the power in 3-phase networks. (SLO 3, SLO 5)
• To demonstrate the line and phase relations in 3-phase
balanced networks. (SLO 5)

Final Exam • Demonstrate knowledge of course material.

 

 

Instructor Note: This is a 15 week course. If you need a 16th week due to your
semesters being 16 weeks, you may have to create a 16th week.

 

Course Schedule: (Instructor Note: this course schedule is just a suggestion based on North
Carolina System standards. You can adjust the schedule as suits your needs.)

 

Week 1:

Monday Class 1 - Lecture Material - 1 Hour: Wednesday Class 2 - Lab Material - 1.5 Hours

 

Week 2:

Monday Class 1 - Lecture Material - 1 Hour: Wednesday Class 2 - Lab Material - 1.5 Hours

 

Week 3:

Monday Class 1 - Lecture Material - 1 Hour: Wednesday Class 2 - Lab Material - 1.5 Hours

 

Week 4:

Monday Class 1 - Lecture Material - 1 Hour: Wednesday Class 2 - Lab Material - 1.5 Hours

 

Week 5:

Monday Class 1 - Lecture Material - 1 Hour: Wednesday Class 2 - Lab Material - 1.5 Hours

 

Week 6:

Monday Class 1 - Lecture Material - 1 Hour: Wednesday Class 2 - Lab Material - 1.5 Hours



 

Week 7:

Monday Class 1 - Lecture Material - 1 Hour: Wednesday Class 2 - Lab Material - 1.5 Hours

 

Week 8:

Monday Class 1 - Lecture Material - 1 Hour: Wednesday Class 2 - Lab Material - 1.5 Hours

 

Week 9:

Monday Class 1 - Lecture Material - 1 Hour: Wednesday Class 2 - Lab Material - 1.5 Hours

 

Week 10:

Monday Class 1 - Lecture Material - 1 Hour: Wednesday Class 2 - Lab Material - 1.5 Hours

 

Week 11:

Monday Class 1 - Lecture Material - 1 Hour: Wednesday Class 2 - Lab Material - 1.5 Hours

 

Week 12:

Monday Class 1 - Lecture Material - 1 Hour: Wednesday Class 2 - Lab Material - 1.5 Hours

 

Week 13:

Monday Class 1 - Lecture Material - 1 Hour: Wednesday Class 2 - Lab Material - 1.5 Hours

 

Week 14:

Monday Class 1 - Lecture Material - 1 Hour: Wednesday Class 2 - Lab Material - 1.5 Hours

 

Week 15:

Monday Class 1 - Final Exam



 

Notes/Helpful Tips

Next Steps...

Your Census assignments are REQUIRED in order to remain in the class and they MUST be
completed prior to the Census Date [insert census date here]. If you do not have a census date
requirement, you can delete this section.

 

Effective note taking is also important for not only this course, but for your career as well. Note
taking is a great way to retain information. The process of taking notes can keep you alert and
focused on the information being presented. It also keeps your mind engaged with what you are
hearing, increasing the likelihood you will retain that information. Note taking can also allow you to
better organize your thoughts on the information being discussed.

 

Here is a video that provides some tips for effective note taking.

 

  Module 1 - Basic Concepts of Electricity and Electrical
Safety

  1.1 Module Overview

Concept Goals:

By the end of this module, you should:

Outline the parts of an atom (SLO 1)
Understand how electrical current works (SLO 1)
Define electrical terms such as voltage, current, resistance, etc. (SLO 1)
Describe basic safety measures for electrical safety. (SLO 4)

Concept Content:

This week we will begin ELC 112. See module 1.2 for more detail.

 

This Week At A Glance:

 

Lectures:

https://www.youtube.com/watch?v=xSYnGhlnzyw


Electrical Safety - 27 Slides

 

Reading:

Chapter 1 - 17 Slides

Chapter 2 - 11 Slides

Chapter 3 - 15 Slides

Chapter 3 Summary and Review - 2 Slides

 

Videos:

Electrical Safety for Qualified Workers - 3 Minutes

 

Assignments:

Module Review Quiz - 12 Questions

  1.2 Module Content Resources

Concept Content:

This week we are covering the basic concepts of electricity and electrical safety. We will first cover
electrical safety and why it is important. The we will discuss basics of electricity such as what
voltage, current, and resistance are. We will also discuss the anatomy of atoms.

 

This Week's Material:

 

Lectures:

Electrical Safety - 27 Slides

 

Reading:

Chapter 1 - 17 Slides - This chapter covers electrical safety.

Chapter 2 - 11 Slides - This chapter covers basic electrical theory.

Source: 

https://prod-yii2.odigia.com/resources/courses/3162/Electrical%20Safety%20Presentation.pptx
https://prod-yii2.odigia.com/resources/courses/3162/C1%20Electrical%20Safety.pptx
https://prod-yii2.odigia.com/resources/courses/3162/C2%20Basic%20Electrical%20Theory.pptx
https://prod-yii2.odigia.com/resources/courses/3162/Chap%203%20Final%20-%20Science%20of%20Electricity%20and%20Electronics.pptx
https://prod-yii2.odigia.com/resources/courses/3162/Chapter%203%20Reference%20Material.pptx
https://www.youtube.com/watch?v=P4S6pJp-Dmo
https://prod-yii2.odigia.com/resources/courses/3162/Electrical%20Safety%20Presentation.pptx
https://prod-yii2.odigia.com/resources/courses/3162/C1%20Electrical%20Safety.pptx
https://prod-yii2.odigia.com/resources/courses/3162/C2%20Basic%20Electrical%20Theory.pptx


Herman, S. (2012). Residential Construction Academy: Electrical Principles (Second). Cengage.
2024, https://www.cengage.com

 

 

Videos:

Electrical Safety for Qualified Workers - 3 Minutes

 

  1.3 Module Assessment/Assignment

Concept Content:

This Week's Assignment:

 

Module Review Quiz - 12 Questions - Click on the assignments tab and pull up quizzes to find the
review.

  1.4 Module Reflection

Concept Content:

This is a completely optional section. The purpose of this section is to ask your students to reflect on
the material they have learned in this course. Or, if there is a specific area of the content you wanted
to make sure students understood, you could guide them to discuss that in their response to your
reflection question(s). You could also use this section to discuss case studies related to the content
this section went over. However, if you feel that this would not be an appropriate assignment/task
for your specific subject, please feel free to delete this section from your class.

  1.5 Module Discussion Board

Concept Content:

This is a completely optional section. The purpose of this section is to invite your students to discuss
the week's content and what they learned from it with each other. If you feel this would not be
appropriate for your class or at least this week's content, feel free to delete it. If you are interested
in doing a discussion board, a good idea would be to come up with a question related to the week's
content for the students to answer. From there, require them to answer the quesion and respond to
a least one other student's answer to foster discussion.  

  1.6 Module Wrap-Up

https://www.cengage.com
https://www.youtube.com/watch?v=P4S6pJp-Dmo


Concept Goals:

By the end of this module, you should:

Outline the parts of an atom (SLO 1)
Understand how electrical current works (SLO 1)
Define electrical terms such as voltage, current, resistance, etc. (SLO 1)
Describe basic safety measures for electrical safety. (SLO 4)

Concept Content:

This week we discussed the basics of electricity, atoms, and electrical safety. Next week, we will
cover resistance.

 

This Week At A Glance:

 

Lectures:

Electrical Safety - 27 Slides

 

Reading:

Chapter 1 - 17 Slides

Chapter 2 - 11 Slides

Chapter 3 - 15 Slides

Chapter 3 Summary and Review - 2 Slides

 

Videos:

Electrical Safety for Quaified Workers - 3 Minutes

 

Assignments:

Module Review Quiz - 12 Questions

 

https://prod-yii2.odigia.com/resources/courses/3162/Electrical%20Safety%20Presentation.pptx
https://prod-yii2.odigia.com/resources/courses/3162/C1%20Electrical%20Safety.pptx
https://prod-yii2.odigia.com/resources/courses/3162/C2%20Basic%20Electrical%20Theory.pptx
https://prod-yii2.odigia.com/resources/courses/3162/Chap%203%20Final%20-%20Science%20of%20Electricity%20and%20Electronics.pptx
https://prod-yii2.odigia.com/resources/courses/3162/Chapter%203%20Reference%20Material.pptx
https://www.youtube.com/watch?v=P4S6pJp-Dmo


  Module 2 - Voltage Sources, Ohm's Law, Simple Circuits

  2.1 Module Overview

Concept Goals:

By the end of this module, you should:

Outline and explain the different types of voltage sources (SLO 1)
Accurately define Ohm's Law (SLO 1)
Perform calculations using Ohm's Law (SLO 1)

Concept Content:

This week we will discuss ohms law. See module 3.2 for more detail.

 

This Week at a glance:

 

Reading:

Chapter 3 - Electrical Quantities and Ohms Law - 16 Slides

 

Lectures:

Ohms Law and Power - 36 Pages

 

Videos:

Ohms Law Explained - 10 Minutes

 

Assignments:

Module 3 Review - 8 Questions

Ohms Lab

 

https://prod-yii2.odigia.com/resources/courses/3162/C3%20Electrical%20Quantities%20and%20Ohms%20Law.pptx
https://prod-yii2.odigia.com/resources/courses/3162/Ohms%20Law.docx
https://www.youtube.com/watch?v=HsLLq6Rm5tU


  2.2 Module Content Resources

Concept Goals:

Outline the learning goals for this module here. 

Concept Content:

This week we will cover electrical quantities and ohms law. Last week we discussed resistance and
how we are going to talk about ohms which is how resistance is measured. This is an expansion on
what we learned last week.

 

This Week's Material:

 

Reading:

Chapter 3 - Electrical Quantities and Ohms Law - 16 Slides

 

Lectures:

Ohms Law and Power - 36 Pages

 

Videos:

Ohms Law Explained - 10 Minutes - This video provides a visual explanation of our material on Ohms
Law.

  2.3 Module Assessment/Assignment

Concept Goals:

Outline the learning goals for this module here. 

Concept Content:

This Week's Assignments:

Module 3 Review Quiz - 8 Questions

Ohms Lab - 9 Pages. Download the document and we will go over the lab in class.

https://prod-yii2.odigia.com/resources/courses/3162/C3%20Electrical%20Quantities%20and%20Ohms%20Law.pptx
https://prod-yii2.odigia.com/resources/courses/3162/Ohms%20Law.docx
https://www.youtube.com/watch?v=HsLLq6Rm5tU
https://prod-yii2.odigia.com/resources/courses/3162/Ohm%27s%20Law%20Lab%20-%20NECC.pdf


  2.4 Module Reflection

Concept Content:

This is a completely optional section. The purpose of this section is to ask your students to reflect on
the material they have learned in this course. Or, if there is a specific area of the content you wanted
to make sure students understood, you could guide them to discuss that in their response to your
reflection question(s). You could also use this section to discuss case studies related to the content
this section went over. However, if you feel that this would not be an appropriate assignment/task
for your specific subject, please feel free to delete this section from your class.

  2.5 Module Discussion Board

Concept Content:

This is a completely optional section. The purpose of this section is to invite your students to discuss
the week's content and what they learned from it with each other. If you feel this would not be
appropriate for your class or at least this week's content, feel free to delete it. If you are interested
in doing a discussion board, a good idea would be to come up with a question related to the week's
content for the students to answer. From there, require them to answer the quesion and respond to
a least one other student's answer to foster discussion.  

  2.6 Module Wrap-Up

Concept Goals:

Module Learning Objectives:

Outline and explain the different types of voltage sources (SLO 1)
Accurately define Ohm's Law (SLO 1)
Perform calculations using Ohm's Law (SLO 1)

Concept Content:

This week we discussed ohms law. Next week we will talk about DC Series Circuits.

 

This week in review:

 

Reading:

Chapter 3 - Electrical Quantities and Ohms Law - 16 Slides

 

Lectures:

https://prod-yii2.odigia.com/resources/courses/3162/C3%20Electrical%20Quantities%20and%20Ohms%20Law.pptx


Ohms Law and Power - 36 Pages

 

Videos:

Ohms Law Explained - 10 Minutes

 

Assignments:

Module 3 Review - 8 Questions

Ohms Lab

 

 

  Module 3 - Electrical Test and Measurement Equipment

  3.1 Module Overview

Concept Goals:

By the end of the module, you should:

Understand how three phase electricity works (SLO 1)
Describe how to use an oscilloscope (SLO 1)
Demonstrate the ability to use a multimeter (SLO 1)

Concept Content:

This week we will discuss electrical testing and measuring equipment. See module 3.2 for more
detail.

 

This Week At A Glance:

 

Reading:

Chapter 21 Electrical Test and Measurement Equipment Part 1 - 13 Pages

Chapter 21 Electrical Test and Measurement Equipment Part 2 - 11 Pages

Source: industrial maintenance and mechatronics 1st edition

https://prod-yii2.odigia.com/resources/courses/3162/Ohms%20Law.docx
https://www.youtube.com/watch?v=HsLLq6Rm5tU
https://prod-yii2.odigia.com/resources/courses/3162/Chap%2020.pptx
https://prod-yii2.odigia.com/resources/courses/3162/Chapter%2021%20Electrical%20Testing.pptx


 

Lectures:

Chapter 21 Video Lecture

 

Videos:

How Three Phase Electricity Works - 8 Minutes

How to Use an Mutilimeter for Beginners - 8 Minutes

Oscilloscope Tutorial (Basics 101) - 7.5 Minutes

 

Assignment:

Module Review Quiz - 10 Questions

Digital Multimeter Simulator

 

  3.2 Module Content Resources

Concept Goals:

Outline the learning goals for this module here. 

Concept Content:

This week we will discuss electrical tests and measurement. Topics will include step by step
instructions on how to perform an electrical test, overvoltage categories, an introduction to digital
multimeters, 3-phase electricity, among others. 

 

This Week's Material:

 

Reading:

Chapter 21 Electrical Test and Measurement Equipment Part 1 - 13 Pages

Chapter 21 Electrical Test and Measurement Equipment Part 2 - 11 Pages

Source: industrial maintenance and mechatronics 1st edition

https://learn-us-east-1-prod-fleet01-xythos.content.blackboardcdn.com/blackboard.learn.xythos.prod/5a32badd47960/5067560?X-Blackboard-S3-Bucket=blackboard.learn.xythos.prod&X-Blackboard-Expiration=1730484000000&X-Blackboard-Signature=9EQoy%2Bct%2FW3xlHbC1qm1BRo1hZE1wlZSgGZO3IE2%2BOM%3D&X-Blackboard-Client-Id=100394&X-Blackboard-S3-Region=us-east-1&response-cache-control=private%2C%20max-age%3D21600&response-content-disposition=inline%3B%20filename%2A%3DUTF-8%27%27Chapter%252021.mp4&response-content-type=video%2Fmp4&X-Amz-Security-Token=IQoJb3JpZ2luX2VjEC0aCXVzLWVhc3QtMSJHMEUCIA1liiBaEEBn6%2FLXgZDiESEvsGo7rcr%2FJRfqxzV1I%2FoGAiEA0fTPgknW6HKx3cMTQrLsZMsK1MDVsYpe%2FtyqKGHvxccqugUIpv%2F%2F%2F%2F%2F%2F%2F%2F%2F%2FARAAGgw1NTY5MDM4NjEzNjEiDJ%2BdBJwL%2Bh56pbk0fCqOBdo5ok5vvNwm%2FYdCtO2MIBxKgwo0FQ7RX%2Fjaxa72fCM0TtttcQm4JTL%2FcW1FtTG5fLthRndk7HQmH9WNmIJA03RFQv6ev9h%2BJIf72lf9o2ppZbM2IcS3zF6mUmvUUxtdgheozS6VDGgkpj8S%2FWDnfxh%2Bnx69bW2VWsai0VfHuFKku6j4wI29JqJDCRdUL%2Bo0AdZ1mj%2BFOChECidEB1wLj%2Fg9E3kZX5zCtlaBWWAq0SaXuQ%2Fow7dKsWH4MdFphQoZAO7kn1nj8X%2Bn11KyOAgVEj0c8T0jBPGr8zYQLHtvHwwcTUMhnRgmRQZt1IJEDJuMfAucQIC4UngLy4EpYaPRl%2BmtwcMCFHuDz8RtZqqTzQwK4P6TYGzYX%2FR3%2FgHWmLlbUzvIVSKe1gMXAvDsdO9GMYIqIvwo6Pr0zL2hZ5ZMCX2b9vAnv8MgKNPoUydiXUtbjvrfGRUkzMRuDw1QA2Z3yW1u14poKqx7SePZeTAeE2SDa218DfqLmVtDhg28%2FAElrROhfBRRtIfhko1Aa8c63xTeVwStPVfot7X1miKTbeL%2FhqI7crcSASi3HIqAtZ2JZn8pFS48pJqkvqbHWs19u5xt%2BTN%2BZxcjkAEkRExdCMl84bYHN0FgTI%2BK%2FaH2amXv8YdAe06Wn9Da3TCZQzyZ%2BxwcZBmUoWKY7LcMZ7EDYf1C8tmYvXzTxPVLtgeJwE4cjld4swzqhOJzymS9KQ%2BTDnRBGXYejNmWC1rMfnjHTpvz1%2F0hwUuU5ASkOf2g7HHnQGegDLLuKKknReGm3RlP5YY2TO80td2ikWw51gMcUOW3zGh1qesMVH0yCJdF%2BCy%2FQhEVMfE9er0w5KIep0RLG3BA0bKeMkWRZodOWoTL9zDDmpO5BjqxATgbaCCtDLxoGWAojtysmx%2F3HU7JABmT6yGbKA1hNjsXxMJ4LqcQjWx8FiBbWz8ZyeSIV4T%2F5sEQpPCcXzRsLGuA8EiflihppPn34r6j2SwOQBuDVse5yWQNbCHFBjCxwSHAA%2BkLFDH66%2FqnFai3atMkkVwDMbnc6mKuvA7V5NzUhklYGQnSRP6cyJVYSmuc3XS%2FG%2BucNVARR27thRtPO6ewUCx29UYw6EV9kw7gaOsx6g%3D%3D&X-Amz-Algorithm=AWS4-HMAC-SHA256&X-Amz-Date=20241101T120000Z&X-Amz-SignedHeaders=host&X-Amz-Expires=21600&X-Amz-Credential=ASIAYDKQORRYZ6SG6I5R%2F20241101%2Fus-east-1%2Fs3%2Faws4_request&X-Amz-Signature=7ecc2dd3bff4e65400ff09635f37f23015ca0308590a4bdff0d29d15a6b3779e
https://www.youtube.com/watch?v=4oRT7PoXSS0
https://www.youtube.com/watch?v=TdUK6RPdIrA
https://www.youtube.com/watch?v=lSHAE_Y6snc
https://prod-yii2.odigia.com/resources/courses/3162/Chap%2020.pptx
https://prod-yii2.odigia.com/resources/courses/3162/Chapter%2021%20Electrical%20Testing.pptx


 

Lectures:

Chapter 21 Video Lecture

 

Videos:

How Three Phase Electricity Works - 8 Minutes

How to Use an Mutilimeter for Beginners - 8 Minutes

Oscilloscope Tutorial (Basics 101) - 7.5 Minutes

Sine Wave Fundamentals - This video takes a couple second to upload in the website.

  3.3 Module Assessment/Assignment

Concept Goals:

Outline the learning goals for this module here. 

Concept Content:

This Week's Assignments:

 

Module Review Quiz - 10 Questions

Digital Multimeter Simulator - This is an online digitial multimeter simulator. It works simialr to a
real-life simulator, including the ability to overload the multi-meter and blow a circuit. Go through
the various functions and see if you can get accurate readings without blowing up the system.

 

  3.4 Module Reflection

Concept Content:

This is a completely optional section. The purpose of this section is to ask your students to reflect on
the material they have learned in this course. Or, if there is a specific area of the content you wanted
to make sure students understood, you could guide them to discuss that in their response to your
reflection question(s). You could also use this section to discuss case studies related to the content
this section went over. However, if you feel that this would not be an appropriate assignment/task
for your specific subject, please feel free to delete this section from your class.

https://learn-us-east-1-prod-fleet01-xythos.content.blackboardcdn.com/blackboard.learn.xythos.prod/5a32badd47960/5067560?X-Blackboard-S3-Bucket=blackboard.learn.xythos.prod&X-Blackboard-Expiration=1730484000000&X-Blackboard-Signature=9EQoy%2Bct%2FW3xlHbC1qm1BRo1hZE1wlZSgGZO3IE2%2BOM%3D&X-Blackboard-Client-Id=100394&X-Blackboard-S3-Region=us-east-1&response-cache-control=private%2C%20max-age%3D21600&response-content-disposition=inline%3B%20filename%2A%3DUTF-8%27%27Chapter%252021.mp4&response-content-type=video%2Fmp4&X-Amz-Security-Token=IQoJb3JpZ2luX2VjEC0aCXVzLWVhc3QtMSJHMEUCIA1liiBaEEBn6%2FLXgZDiESEvsGo7rcr%2FJRfqxzV1I%2FoGAiEA0fTPgknW6HKx3cMTQrLsZMsK1MDVsYpe%2FtyqKGHvxccqugUIpv%2F%2F%2F%2F%2F%2F%2F%2F%2F%2FARAAGgw1NTY5MDM4NjEzNjEiDJ%2BdBJwL%2Bh56pbk0fCqOBdo5ok5vvNwm%2FYdCtO2MIBxKgwo0FQ7RX%2Fjaxa72fCM0TtttcQm4JTL%2FcW1FtTG5fLthRndk7HQmH9WNmIJA03RFQv6ev9h%2BJIf72lf9o2ppZbM2IcS3zF6mUmvUUxtdgheozS6VDGgkpj8S%2FWDnfxh%2Bnx69bW2VWsai0VfHuFKku6j4wI29JqJDCRdUL%2Bo0AdZ1mj%2BFOChECidEB1wLj%2Fg9E3kZX5zCtlaBWWAq0SaXuQ%2Fow7dKsWH4MdFphQoZAO7kn1nj8X%2Bn11KyOAgVEj0c8T0jBPGr8zYQLHtvHwwcTUMhnRgmRQZt1IJEDJuMfAucQIC4UngLy4EpYaPRl%2BmtwcMCFHuDz8RtZqqTzQwK4P6TYGzYX%2FR3%2FgHWmLlbUzvIVSKe1gMXAvDsdO9GMYIqIvwo6Pr0zL2hZ5ZMCX2b9vAnv8MgKNPoUydiXUtbjvrfGRUkzMRuDw1QA2Z3yW1u14poKqx7SePZeTAeE2SDa218DfqLmVtDhg28%2FAElrROhfBRRtIfhko1Aa8c63xTeVwStPVfot7X1miKTbeL%2FhqI7crcSASi3HIqAtZ2JZn8pFS48pJqkvqbHWs19u5xt%2BTN%2BZxcjkAEkRExdCMl84bYHN0FgTI%2BK%2FaH2amXv8YdAe06Wn9Da3TCZQzyZ%2BxwcZBmUoWKY7LcMZ7EDYf1C8tmYvXzTxPVLtgeJwE4cjld4swzqhOJzymS9KQ%2BTDnRBGXYejNmWC1rMfnjHTpvz1%2F0hwUuU5ASkOf2g7HHnQGegDLLuKKknReGm3RlP5YY2TO80td2ikWw51gMcUOW3zGh1qesMVH0yCJdF%2BCy%2FQhEVMfE9er0w5KIep0RLG3BA0bKeMkWRZodOWoTL9zDDmpO5BjqxATgbaCCtDLxoGWAojtysmx%2F3HU7JABmT6yGbKA1hNjsXxMJ4LqcQjWx8FiBbWz8ZyeSIV4T%2F5sEQpPCcXzRsLGuA8EiflihppPn34r6j2SwOQBuDVse5yWQNbCHFBjCxwSHAA%2BkLFDH66%2FqnFai3atMkkVwDMbnc6mKuvA7V5NzUhklYGQnSRP6cyJVYSmuc3XS%2FG%2BucNVARR27thRtPO6ewUCx29UYw6EV9kw7gaOsx6g%3D%3D&X-Amz-Algorithm=AWS4-HMAC-SHA256&X-Amz-Date=20241101T120000Z&X-Amz-SignedHeaders=host&X-Amz-Expires=21600&X-Amz-Credential=ASIAYDKQORRYZ6SG6I5R%2F20241101%2Fus-east-1%2Fs3%2Faws4_request&X-Amz-Signature=7ecc2dd3bff4e65400ff09635f37f23015ca0308590a4bdff0d29d15a6b3779e
https://www.youtube.com/watch?v=4oRT7PoXSS0
https://www.youtube.com/watch?v=TdUK6RPdIrA
https://www.youtube.com/watch?v=lSHAE_Y6snc
https://www.wisc-online.com/learn/career-clusters/stem/ace8604/sine-wave-fundamentals
https://multimeter.workhorse.com/


  3.5 Module Discussion Board

Concept Content:

This is a completely optional section. The purpose of this section is to invite your students to discuss
the week's content and what they learned from it with each other. If you feel this would not be
appropriate for your class or at least this week's content, feel free to delete it. If you are interested
in doing a discussion board, a good idea would be to come up with a question related to the week's
content for the students to answer. From there, require them to answer the quesion and respond to
a least one other student's answer to foster discussion.  

  3.6 Module Wrap-Up

Concept Goals:

Module Learning Objectives:

Understand how three phase electricity works (SLO 1)
Describe how to use an oscilloscope (SLO 1)
Demonstrate the ability to use a multimeter (SLO 1)

Concept Content:

This week we will discuss electrical testing and measuring equipment. See module 3.2 for more
detail.

 

This Week In Review:

 

Reading:

Chapter 21 Electrical Test and Measurement Equipment Part 1 - 13 Pages

Chapter 21 Electrical Test and Measurement Equipment Part 2 - 11 Pages

Source: industrial maintenance and mechatronics 1st edition

 

Lectures:

Chapter 21 Video Lecture

 

Videos:

How Three Phase Electricity Works - 8 Minutes

https://prod-yii2.odigia.com/resources/courses/3162/Chap%2020.pptx
https://prod-yii2.odigia.com/resources/courses/3162/Chapter%2021%20Electrical%20Testing.pptx
https://learn-us-east-1-prod-fleet01-xythos.content.blackboardcdn.com/blackboard.learn.xythos.prod/5a32badd47960/5067560?X-Blackboard-S3-Bucket=blackboard.learn.xythos.prod&X-Blackboard-Expiration=1730484000000&X-Blackboard-Signature=9EQoy%2Bct%2FW3xlHbC1qm1BRo1hZE1wlZSgGZO3IE2%2BOM%3D&X-Blackboard-Client-Id=100394&X-Blackboard-S3-Region=us-east-1&response-cache-control=private%2C%20max-age%3D21600&response-content-disposition=inline%3B%20filename%2A%3DUTF-8%27%27Chapter%252021.mp4&response-content-type=video%2Fmp4&X-Amz-Security-Token=IQoJb3JpZ2luX2VjEC0aCXVzLWVhc3QtMSJHMEUCIA1liiBaEEBn6%2FLXgZDiESEvsGo7rcr%2FJRfqxzV1I%2FoGAiEA0fTPgknW6HKx3cMTQrLsZMsK1MDVsYpe%2FtyqKGHvxccqugUIpv%2F%2F%2F%2F%2F%2F%2F%2F%2F%2FARAAGgw1NTY5MDM4NjEzNjEiDJ%2BdBJwL%2Bh56pbk0fCqOBdo5ok5vvNwm%2FYdCtO2MIBxKgwo0FQ7RX%2Fjaxa72fCM0TtttcQm4JTL%2FcW1FtTG5fLthRndk7HQmH9WNmIJA03RFQv6ev9h%2BJIf72lf9o2ppZbM2IcS3zF6mUmvUUxtdgheozS6VDGgkpj8S%2FWDnfxh%2Bnx69bW2VWsai0VfHuFKku6j4wI29JqJDCRdUL%2Bo0AdZ1mj%2BFOChECidEB1wLj%2Fg9E3kZX5zCtlaBWWAq0SaXuQ%2Fow7dKsWH4MdFphQoZAO7kn1nj8X%2Bn11KyOAgVEj0c8T0jBPGr8zYQLHtvHwwcTUMhnRgmRQZt1IJEDJuMfAucQIC4UngLy4EpYaPRl%2BmtwcMCFHuDz8RtZqqTzQwK4P6TYGzYX%2FR3%2FgHWmLlbUzvIVSKe1gMXAvDsdO9GMYIqIvwo6Pr0zL2hZ5ZMCX2b9vAnv8MgKNPoUydiXUtbjvrfGRUkzMRuDw1QA2Z3yW1u14poKqx7SePZeTAeE2SDa218DfqLmVtDhg28%2FAElrROhfBRRtIfhko1Aa8c63xTeVwStPVfot7X1miKTbeL%2FhqI7crcSASi3HIqAtZ2JZn8pFS48pJqkvqbHWs19u5xt%2BTN%2BZxcjkAEkRExdCMl84bYHN0FgTI%2BK%2FaH2amXv8YdAe06Wn9Da3TCZQzyZ%2BxwcZBmUoWKY7LcMZ7EDYf1C8tmYvXzTxPVLtgeJwE4cjld4swzqhOJzymS9KQ%2BTDnRBGXYejNmWC1rMfnjHTpvz1%2F0hwUuU5ASkOf2g7HHnQGegDLLuKKknReGm3RlP5YY2TO80td2ikWw51gMcUOW3zGh1qesMVH0yCJdF%2BCy%2FQhEVMfE9er0w5KIep0RLG3BA0bKeMkWRZodOWoTL9zDDmpO5BjqxATgbaCCtDLxoGWAojtysmx%2F3HU7JABmT6yGbKA1hNjsXxMJ4LqcQjWx8FiBbWz8ZyeSIV4T%2F5sEQpPCcXzRsLGuA8EiflihppPn34r6j2SwOQBuDVse5yWQNbCHFBjCxwSHAA%2BkLFDH66%2FqnFai3atMkkVwDMbnc6mKuvA7V5NzUhklYGQnSRP6cyJVYSmuc3XS%2FG%2BucNVARR27thRtPO6ewUCx29UYw6EV9kw7gaOsx6g%3D%3D&X-Amz-Algorithm=AWS4-HMAC-SHA256&X-Amz-Date=20241101T120000Z&X-Amz-SignedHeaders=host&X-Amz-Expires=21600&X-Amz-Credential=ASIAYDKQORRYZ6SG6I5R%2F20241101%2Fus-east-1%2Fs3%2Faws4_request&X-Amz-Signature=7ecc2dd3bff4e65400ff09635f37f23015ca0308590a4bdff0d29d15a6b3779e
https://www.youtube.com/watch?v=4oRT7PoXSS0


How to Use an Mutilimeter for Beginners - 8 Minutes

Oscilloscope Tutorial (Basics 101) - 7.5 Minutes

 

Assignment:

Module Review Quiz - 10 Questions

Digital Multimeter Simulator

 

  Module 4 - Alternating Current

  4.1 Moudle Overview

Concept Goals:

By the end of this module, you should:

Explain the relationship between time and frequency (SLO 1)

Differentiate between apparent, true, and reactive power (SLO 1)

Understand resistor color codes and resistor types (SLO 1, SLO 3, SLO 5)

Concept Content:

This week we will cover alternating currents. See module 4.2 for more details.

 

This Week At A Glance:

 

Reading:

Chapter 22 - Alternating Current - 13 Pages

 

Videos:

Power Factor Explained - 11 Minutes

What is Frequency - 5.5 Minutes

https://www.youtube.com/watch?v=TdUK6RPdIrA
https://www.youtube.com/watch?v=lSHAE_Y6snc
https://www.youtube.com/watch?v=Tv_7XWf96gg
https://www.youtube.com/watch?v=Axx8WfxQDkk


Understanding RMS Values in AC Circuits - 9 Minutes

 

Assignments:

Weekly Labs

Module Review Quiz - 10 Questions

 

 

 

  4.2 Module Content Resources

Concept Goals:

Outline the learning goals for this module here. 

Concept Content:

This week we will cover alternating currents. Topics will include different types of wave currents,
different types of power, and how various aspects of currents are measured.

 

This Week's Material:

 

Reading:

Chapter 22 - Alternating Current - 13 Pages

Source: industrial maintenance and mechatronics 1st edition

 

 

Lectures:

Chapter 22 Lecture

 

 

Videos:

https://www.youtube.com/watch?v=3Et8xqC-764&t=80s
https://learn-us-east-1-prod-fleet01-xythos.content.blackboardcdn.com/blackboard.learn.xythos.prod/5a32badd47960/5047899?X-Blackboard-S3-Bucket=blackboard.learn.xythos.prod&X-Blackboard-Expiration=1730775600000&X-Blackboard-Signature=y9q2wHtEF%2F6OGv9j5C%2FacTocb6Vgng08hgGZe3W%2B%2Fos%3D&X-Blackboard-Client-Id=100394&X-Blackboard-S3-Region=us-east-1&response-cache-control=private%2C%20max-age%3D21600&response-content-disposition=inline%3B%20filename%2A%3DUTF-8%27%27Chapter%252022.mp4&response-content-type=video%2Fmp4&X-Amz-Security-Token=IQoJb3JpZ2luX2VjEH4aCXVzLWVhc3QtMSJIMEYCIQCaZZDs5SgoSn2yyRPXLcuJjqlxlL8WRAy69zBTgweOoAIhAIYw9j7RaJEXbsacvljVUyodJ%2F2WKkHJVLhIsskcuMFnKr0FCPf%2F%2F%2F%2F%2F%2F%2F%2F%2F%2FwEQABoMNTU2OTAzODYxMzYxIgzHQuH70JQnbNYk%2B2wqkQV%2FUyoALXSfjpdC9voSYCLXGZ4DLmo2SCZq590P7fdxiWFRcNb665PuA7J61QfNXj6QtGPBytOxE0w5W2IOq5wLi6224mRboyeBka3qlGfwQE5wKhWzNLyQXNG1pw2Hik7uk3JaGJHKpePWbno2baDOMQeYSjjvVQStoy%2FkKhjL7mEPnWK4GVVCVs9ScfKJL1dTuhrQ6hOrr%2Bo9T1UcCHt%2Bttihsu9Q25X4JR0ZxJWsJYUJxLN7TdjMP%2FJWrSmHqO%2FzvYKmluTJ71wOwusSgl4Yusy09tOLz0AOahb4H9afRMcVMmh5dKBvf6Tga3XqtbFsL2EyG1WQWjR%2BAUxaeRCo5svohqKNptIobJCPl1O1WHuVbOivg29MzrV22fXVKiAhNsF923OKKiyBmdFdJHJzR%2FP3weeoBQuAW5%2FgDwXIWJSWpbN0ri2ARKNeRuNhLcwN6vn47I4VpF%2FiGahVgjBO0TqcMNK9BbBG0BbbSc1CLRyDrR7rJ9OvcVpp2D7PFZ0HkHbl0l7EHHnlqml8u9FFmnbuiLbfV%2FUfHkGyZ4FyFSmz5oROLlv7dh0tlcxQ%2FqVFdin5XrpWtPDw0hW6VVHEVcs160gL8F1y2%2B%2F0lPW%2BWHYMqgt4pOTqUAHUiBcVjCNIN%2B4mlhMu0FSTMD5yhYmcLEqkz0BycBip8XfdlUuz7dnpZrjmeZytZhiILyG0Cz%2F2nih%2BUXrXZFjSf6nRmRGUVE5Pc%2B3I8QJJ2IGnDoUyqBis7pzd7cVSpAF9hilwmltG8fDRmx92nfmn6ElNGorEG0sjBI9V2Vs%2FRBlEOwZhZczj3%2FWcpZ5lYCZ%2BAQhuqQ22S5t7ZZu7N7OHNbUJQaM5N9LBmE%2BqFXdeq488ZjYBUVsw4oCluQY6sAHC6uELH9EHs3HhPZB1pbD0zY2bb18nGoUVnVOm%2F%2BGyLfy6rieHDpKaac45c%2FWXP1SokRjXtIoxDIvXywFtpxlmYEJF8Rx%2FCFhQRuvqZKhnOM0yvhKuK%2F%2BUizFi2HW1bFC%2FAX%2B7pHj9LqUOy0xTaMwDL7MVCr04SCw8YmIsJOmbh3m7IpF7utTPaA7KOq47gvM7WadzQ05UnqW0QVClqolmB%2FfULD14L1GjcUTyRXdx3g%3D%3D&X-Amz-Algorithm=AWS4-HMAC-SHA256&X-Amz-Date=20241104T210000Z&X-Amz-SignedHeaders=host&X-Amz-Expires=21600&X-Amz-Credential=ASIAYDKQORRY5EMFBCQ2%2F20241104%2Fus-east-1%2Fs3%2Faws4_request&X-Amz-Signature=95284e6659847f0635ed7d5eec15a0d695e79d6b7248227c5f7333983ec69418


Power Factor Explained - 11 Minutes

What is Frequency - 5.5 Minutes

Understanding RMS Values in AC Circuits - 9 Minutes

 

  4.3 Moudle Assessment/Assignment

Concept Goals:

Outline the learning goals for this module here. 

Concept Content:

This Week's Assignments:

 

Weekly Labs:

Basics

Resistors

Solderless Circuits

 

Download the documents. Complete the three lab processes and fill out the questions on page three
for each of them.

 

Module Review Quiz - 10 Questions

 

 

  4.4 Module Reflection

Concept Content:

This is a completely optional section. The purpose of this section is to ask your students to reflect on
the material they have learned in this course. Or, if there is a specific area of the content you wanted
to make sure students understood, you could guide them to discuss that in their response to your
reflection question(s). You could also use this section to discuss case studies related to the content
this section went over. However, if you feel that this would not be an appropriate assignment/task
for your specific subject, please feel free to delete this section from your class.

https://www.youtube.com/watch?v=Tv_7XWf96gg
https://www.youtube.com/watch?v=Axx8WfxQDkk
https://www.youtube.com/watch?v=3Et8xqC-764&t=80s
https://prod-yii2.odigia.com/resources/courses/3162/Lab-1%20Basics.pdf
https://prod-yii2.odigia.com/resources/courses/3162/Lab-2%20Resistors.pdf
https://prod-yii2.odigia.com/resources/courses/3162/Lab-3%20Solderless%20Circuit%20Board.pdf


  4.5 Module Discussion Board

Concept Content:

This is a completely optional section. The purpose of this section is to invite your students to discuss
the week's content and what they learned from it with each other. If you feel this would not be
appropriate for your class or at least this week's content, feel free to delete it. If you are interested
in doing a discussion board, a good idea would be to come up with a question related to the week's
content for the students to answer. From there, require them to answer the quesion and respond to
a least one other student's answer to foster discussion.  

  4.6 Module Wrap-Up

Concept Goals:

By the end of this module, you should:

Explain the relationship between time and frequency (SLO 1)

Differentiate between apparent, true, and reactive power (SLO 1)

Understand resistor color codes and resistor types (SLO 1, SLO 3, SLO 5)

Concept Content:

This week we covered alternating currents. Next week we will talk about electrical components.

 

This Week In Review:

 

Reading:

Chapter 22 - Alternating Current - 13 Pages

 

Lectures:

Chapter 22 Lecture

 

Videos:

Power Factor Explained - 11 Minutes

https://learn-us-east-1-prod-fleet01-xythos.content.blackboardcdn.com/blackboard.learn.xythos.prod/5a32badd47960/5047899?X-Blackboard-S3-Bucket=blackboard.learn.xythos.prod&X-Blackboard-Expiration=1730775600000&X-Blackboard-Signature=y9q2wHtEF%2F6OGv9j5C%2FacTocb6Vgng08hgGZe3W%2B%2Fos%3D&X-Blackboard-Client-Id=100394&X-Blackboard-S3-Region=us-east-1&response-cache-control=private%2C%20max-age%3D21600&response-content-disposition=inline%3B%20filename%2A%3DUTF-8%27%27Chapter%252022.mp4&response-content-type=video%2Fmp4&X-Amz-Security-Token=IQoJb3JpZ2luX2VjEH4aCXVzLWVhc3QtMSJIMEYCIQCaZZDs5SgoSn2yyRPXLcuJjqlxlL8WRAy69zBTgweOoAIhAIYw9j7RaJEXbsacvljVUyodJ%2F2WKkHJVLhIsskcuMFnKr0FCPf%2F%2F%2F%2F%2F%2F%2F%2F%2F%2FwEQABoMNTU2OTAzODYxMzYxIgzHQuH70JQnbNYk%2B2wqkQV%2FUyoALXSfjpdC9voSYCLXGZ4DLmo2SCZq590P7fdxiWFRcNb665PuA7J61QfNXj6QtGPBytOxE0w5W2IOq5wLi6224mRboyeBka3qlGfwQE5wKhWzNLyQXNG1pw2Hik7uk3JaGJHKpePWbno2baDOMQeYSjjvVQStoy%2FkKhjL7mEPnWK4GVVCVs9ScfKJL1dTuhrQ6hOrr%2Bo9T1UcCHt%2Bttihsu9Q25X4JR0ZxJWsJYUJxLN7TdjMP%2FJWrSmHqO%2FzvYKmluTJ71wOwusSgl4Yusy09tOLz0AOahb4H9afRMcVMmh5dKBvf6Tga3XqtbFsL2EyG1WQWjR%2BAUxaeRCo5svohqKNptIobJCPl1O1WHuVbOivg29MzrV22fXVKiAhNsF923OKKiyBmdFdJHJzR%2FP3weeoBQuAW5%2FgDwXIWJSWpbN0ri2ARKNeRuNhLcwN6vn47I4VpF%2FiGahVgjBO0TqcMNK9BbBG0BbbSc1CLRyDrR7rJ9OvcVpp2D7PFZ0HkHbl0l7EHHnlqml8u9FFmnbuiLbfV%2FUfHkGyZ4FyFSmz5oROLlv7dh0tlcxQ%2FqVFdin5XrpWtPDw0hW6VVHEVcs160gL8F1y2%2B%2F0lPW%2BWHYMqgt4pOTqUAHUiBcVjCNIN%2B4mlhMu0FSTMD5yhYmcLEqkz0BycBip8XfdlUuz7dnpZrjmeZytZhiILyG0Cz%2F2nih%2BUXrXZFjSf6nRmRGUVE5Pc%2B3I8QJJ2IGnDoUyqBis7pzd7cVSpAF9hilwmltG8fDRmx92nfmn6ElNGorEG0sjBI9V2Vs%2FRBlEOwZhZczj3%2FWcpZ5lYCZ%2BAQhuqQ22S5t7ZZu7N7OHNbUJQaM5N9LBmE%2BqFXdeq488ZjYBUVsw4oCluQY6sAHC6uELH9EHs3HhPZB1pbD0zY2bb18nGoUVnVOm%2F%2BGyLfy6rieHDpKaac45c%2FWXP1SokRjXtIoxDIvXywFtpxlmYEJF8Rx%2FCFhQRuvqZKhnOM0yvhKuK%2F%2BUizFi2HW1bFC%2FAX%2B7pHj9LqUOy0xTaMwDL7MVCr04SCw8YmIsJOmbh3m7IpF7utTPaA7KOq47gvM7WadzQ05UnqW0QVClqolmB%2FfULD14L1GjcUTyRXdx3g%3D%3D&X-Amz-Algorithm=AWS4-HMAC-SHA256&X-Amz-Date=20241104T210000Z&X-Amz-SignedHeaders=host&X-Amz-Expires=21600&X-Amz-Credential=ASIAYDKQORRY5EMFBCQ2%2F20241104%2Fus-east-1%2Fs3%2Faws4_request&X-Amz-Signature=95284e6659847f0635ed7d5eec15a0d695e79d6b7248227c5f7333983ec69418
https://www.youtube.com/watch?v=Tv_7XWf96gg


What is Frequency - 5.5 Minutes

Understanding RMS Values in AC Circuits - 9 Minutes

 

Assignments:

Weekly Labs

Module Review Quiz - 10 Questions

  Module 5 - Electrical Components and Circuit Materials

  5.1 Module Overview

Concept Goals:

By the end of this module, you should:

Explain the operation and use of various resistors (SLO 1)
Discuss capacitors including physical construction, type and working voltage (SLO 1)
Understand what factors to consider when replacing a fuse (SLO 4)

Concept Content:

This week we are covering electrical components and circuit materials. Topics included are
resistors, capacitors, circuit boards, relays, wires, and more.

 

This Week's Material:

 

Reading:

Chapter 23 - Electrical Components and Circuit Materials - 14 Pages

 

Videos:

Inductors Explained - The Basics - 10 Minutes

Capacitors Explained - The Basics - 8.5 Minutes

Potentiometer Explained - 5.5 Minutes

How to Fuses Work in Appliances - 1.5 Minutes

https://www.youtube.com/watch?v=Axx8WfxQDkk
https://www.youtube.com/watch?v=3Et8xqC-764&t=80s
https://www.youtube.com/watch?v=KSylo01n5FY
https://www.youtube.com/watch?v=X4EUwTwZ110
https://www.youtube.com/watch?v=sWbSeJmUFfw
https://www.youtube.com/watch?v=IlPuioUs5N0


 

Assignments:

Module Review Quiz - 12 Questions

Resistor Lab

  5.2 Module Content Resources

Concept Goals:

Outline the learning goals for this module here. 

Concept Content:

This week we are covering electrical components and circuit materials. Topics included are
resistors, capacitors, circuit boards, relays, wires, and more.

 

This Week's Material:

 

Reading:

Chapter 23 - Electrical Components and Circuit Materials - 14 Pages

Source: industrial maintenance and mechatronics 1st edition

 

Videos:

Inductors Explained - The Basics - 10 Minutes

Capacitors Explained - The Basics - 8.5 Minutes

Potentiometer Explained - 5.5 Minutes

How to Fuses Work in Appliances - 1.5 Minutes

  5.3 Module Assessment/Assignment

Concept Goals:

Outline the learning goals for this module here. 

https://www.youtube.com/watch?v=KSylo01n5FY
https://www.youtube.com/watch?v=X4EUwTwZ110
https://www.youtube.com/watch?v=sWbSeJmUFfw
https://www.youtube.com/watch?v=IlPuioUs5N0


Concept Content:

This Week's Assignments:

 

Module Review Quiz - 12 Questions

Resistor Lab

 

Download the document. We will work on the activity in class. There are also the questions on page
three to answer.

 

  5.4 Module Reflection

Concept Content:

This is a completely optional section. The purpose of this section is to ask your students to reflect on
the material they have learned in this course. Or, if there is a specific area of the content you wanted
to make sure students understood, you could guide them to discuss that in their response to your
reflection question(s). You could also use this section to discuss case studies related to the content
this section went over. However, if you feel that this would not be an appropriate assignment/task
for your specific subject, please feel free to delete this section from your class.

  5.5 Module Discussion Board

Concept Content:

This is a completely optional section. The purpose of this section is to invite your students to discuss
the week's content and what they learned from it with each other. If you feel this would not be
appropriate for your class or at least this week's content, feel free to delete it. If you are interested
in doing a discussion board, a good idea would be to come up with a question related to the week's
content for the students to answer. From there, require them to answer the quesion and respond to
a least one other student's answer to foster discussion.  

  5.6 Module Wrap-Up

Concept Goals:

By the end of this module, you should:

Explain the operation and use of various resistors (SLO 1)
Discuss capacitors including physical construction, type and working voltage (SLO 1)
Understand what factors to consider when replacing a fuse (SLO 4)

https://prod-yii2.odigia.com/resources/courses/3162/Lab-5%20Resistors.pdf


Concept Content:

This week we are covering electrical components and circuit materials. Next week we will work on

 

This Week In Review:

 

Reading:

Chapter 23 - Electrical Components and Circuit Materials - 14 Pages

 

Videos:

Inductors Explained - The Basics - 10 Minutes

Capacitors Explained - The Basics - 8.5 Minutes

Potentiometer Explained - 5.5 Minutes

How to Fuses Work in Appliances - 1.5 Minutes

 

Assignments:

Module Review Quiz - 12 Questions

Resistor Lab

  Module 6 - Transformers

  6.1 Module Overview

Concept Goals:

By the end of this module, you should:

Describe how loads affect transformers. (SLO 2)
Analyze circuits transformer circuits to compute the voltage, current and power on both
Primary and Secondary side of the Transformer. (SLO 5)
Compare and contrast the different types of transformers. (SLO 2)
Describe the three types of transformer losses (SLO 1)

Concept Content:

This week we will discuss transformers. See module 6.2 for more details.

https://www.youtube.com/watch?v=KSylo01n5FY
https://www.youtube.com/watch?v=X4EUwTwZ110
https://www.youtube.com/watch?v=sWbSeJmUFfw
https://www.youtube.com/watch?v=IlPuioUs5N0


 

This Week At A Glance:

 

Reading:

Chapter 25 Transformers -19 Pages

Source: industrial maintenance and mechatronics 1st edition

 

Lectures:

Three Phase Transformers - 33 Slides

 

Videos:

How Does A Transformer Work - 6.5 Minutes

 

Assignments:

Module Review Quiz - 12 Questions

Transformers Lab

 

  6.2 Module Content Resources

Concept Goals:

Outline the learning goals for this module here. 

Concept Content:

This week we will discuss transformers. This will include the differences between single and three
phase transformers, how transformers are rated, and how loads affect transformers. 

 

This Week's Material:

 

Reading:

https://prod-yii2.odigia.com/resources/courses/3162/Three%20Phase%20Transformers.pptx
https://www.youtube.com/watch?v=UchitHGF4n8


Chapter 25 Transformers -19 Pages

Source: industrial maintenance and mechatronics 1st edition

 

Lectures:

Three Phase Transformers - 33 Slides

 

Videos:

How Does A Transformer Work - 6.5 Minutes

  6.3 Module Assessment/Assignment

Concept Goals:

Outline the learning goals for this module here. 

Concept Content:

This Week's Assignments:

 

Module Review Quiz - 12

Transformers Lab

 

Download the transformers lab document. We will work on it in class.

  6.4 Module Reflection

Concept Content:

This is a completely optional section. The purpose of this section is to ask your students to reflect on
the material they have learned in this course. Or, if there is a specific area of the content you wanted
to make sure students understood, you could guide them to discuss that in their response to your
reflection question(s). You could also use this section to discuss case studies related to the content
this section went over. However, if you feel that this would not be an appropriate assignment/task
for your specific subject, please feel free to delete this section from your class.

https://prod-yii2.odigia.com/resources/courses/3162/Three%20Phase%20Transformers.pptx
https://www.youtube.com/watch?v=UchitHGF4n8
https://prod-yii2.odigia.com/resources/courses/3162/Transformers%20Lab.pdf


  6.5 Module Discussion Board

Concept Content:

This is a completely optional section. The purpose of this section is to invite your students to discuss
the week's content and what they learned from it with each other. If you feel this would not be
appropriate for your class or at least this week's content, feel free to delete it. If you are interested
in doing a discussion board, a good idea would be to come up with a question related to the week's
content for the students to answer. From there, require them to answer the quesion and respond to
a least one other student's answer to foster discussion.  

  6.6 Module Wrap-Up

Concept Goals:

Module Learning Objectives:

Describe how loads affect transformers. (SLO 2)
Analyze circuits transformer circuits to compute the voltage, current and power on both
Primary and Secondary side of the Transformer. (SLO 5)
Compare and contrast the different types of transformers. (SLO 2)
Describe the three types of transformer losses (SLO 1)

 

Concept Content:

This week we discussed transformers.

 

This Week In Review:

 

Reading:

Chapter 25 Transformers -19 Pages

Source: industrial maintenance and mechatronics 1st edition

 

Lectures:

Three Phase Transformers - 33 Slides

 

Videos:

https://prod-yii2.odigia.com/resources/courses/3162/Three%20Phase%20Transformers.pptx


How Does A Transformer Work - 6.5 Minutes

 

Assignments:

Module Review Quiz - 12 Questions

Transformers Lab

  Module 7 - Motors, Generators, and Alternators

  7.1 Module Overview

Concept Goals:

By the end of this module, you should:

Compare and contrast motors, generators, and alternators (SLO 1)
Undersand the operation of an AC motor (SLO 1)
Demonstrate understand of Ohm's law utilzing resistors (SLO 1, SLO 3)

Concept Content:

This week we will look over motors, generators, and alternators. See module 7.1 for more detail.

 

This Week At A Glance:

 

Reading:

Chapter 26 - Motors, Generators, and Alternators - 10 Pages

 

Videos:

How Electric Motors Work - 3 Phase AC Induction Motors - 15.5 Minutes

How Does An Electric Motor Work - DC Motors Explained - 15.5 Minutes

How Alternators Work - Automotive Electricty Generator - 18 Minutes

AC Electrical Generator Basis - 6 Minutes

 

Assignments:

https://www.youtube.com/watch?v=UchitHGF4n8
https://www.youtube.com/watch?v=59HBoIXzX_c
https://www.youtube.com/watch?v=GQatiB-JHdI
https://www.youtube.com/watch?v=jdSKlg80DjU
https://www.youtube.com/watch?v=WhATjUHgzxQ


Module Review Quiz

Weekly Labs

 

 

  7.2 Module Content Resources

Concept Goals:

Outline the learning goals for this module here. 

Concept Content:

This week we will look over motors, generators, and alternators. Topics include the different types of
motors, generators, alternators and how they operate.

 

This Week's Material:

 

Reading:

Chapter 26 - Motors, Generators, and Alternators - 12 Pages

Source: industrial maintenance and mechatronics 1st edition

 

 

Videos:

How Electric Motors Work - 3 Phase AC Induction Motors - 15.5 Minutes

How Does An Electric Motor Work - DC Motors Explained - 15.5 Minutes

How Alternators Work - Automotive Electricty Generator - 18 Minutes

AC Electrical Generator Basis - 6 Minutes

  7.3 Module Assessment/Assignment

Concept Goals:

Outline the learning goals for this module here. 

https://www.youtube.com/watch?v=59HBoIXzX_c
https://www.youtube.com/watch?v=GQatiB-JHdI
https://www.youtube.com/watch?v=jdSKlg80DjU
https://www.youtube.com/watch?v=WhATjUHgzxQ


Concept Content:

This Week's Assignments:

 

Module Review Quiz - 10 Questions

 

Weekly Labs:

Resistors in Parrallel Lab

Resistors in Series Lab

Ohm's Law Lab

 

Download the lab documents. We will work on the packets in class.

  7.4 Module Reflection

Concept Content:

This is a completely optional section. The purpose of this section is to ask your students to reflect on
the material they have learned in this course. Or, if there is a specific area of the content you wanted
to make sure students understood, you could guide them to discuss that in their response to your
reflection question(s). You could also use this section to discuss case studies related to the content
this section went over. However, if you feel that this would not be an appropriate assignment/task
for your specific subject, please feel free to delete this section from your class.

  7.5 Module Discussion Board

Concept Content:

This is a completely optional section. The purpose of this section is to invite your students to discuss
the week's content and what they learned from it with each other. If you feel this would not be
appropriate for your class or at least this week's content, feel free to delete it. If you are interested
in doing a discussion board, a good idea would be to come up with a question related to the week's
content for the students to answer. From there, require them to answer the quesion and respond to
a least one other student's answer to foster discussion.  

  7.6 Module Wrap-Up

Concept Goals:

Module Learning Objectives:

https://prod-yii2.odigia.com/resources/courses/3162/Lab-36%20Parrallel.pdf
https://prod-yii2.odigia.com/resources/courses/3162/Lab-35%20Series.pdf
https://prod-yii2.odigia.com/resources/courses/3162/Lab-34%20Ohm%27s%20Law.pdf


Compare and contrast motors, generators, and alternators (SLO 1)
Undersand the operation of an AC motor (SLO 1)
Demonstrate understand of Ohm's law utilzing resistors (SLO 1, SLO 3)

Concept Content:

This week we looked over motors, generators, and alternators. Next week is our mid-term exam.

 

This Week In Review:

 

Reading:

Chapter 26 - Motors, Generators, and Alternators - 12 Pages

 

Videos:

How Electric Motors Work - 3 Phase AC Induction Motors - 15.5 Minutes

How Does An Electric Motor Work - DC Motors Explained - 15.5 Minutes

How Alternators Work - Automotive Electricty Generator - 18 Minutes

AC Electrical Generator Basis - 6 Minutes

 

This Week's Assignments:

Module Review Quiz -10 Questions

Weekly Labs

 

  Module 8 - Mid-Term Exam

  8.1 Mid-Term Exam

Concept Goals:

By the end of this week, you should:

Demonstrate knowledge of course material.

https://www.youtube.com/watch?v=59HBoIXzX_c
https://www.youtube.com/watch?v=GQatiB-JHdI
https://www.youtube.com/watch?v=jdSKlg80DjU
https://www.youtube.com/watch?v=WhATjUHgzxQ


Concept Content:

This week we will complete the mid-term exam. To access it, click on the assignments tab and look
under test.

 

Mid-Term Exam - 34 Questions

  8.2 Module Wrap-Up

Concept Goals:

Outline the learning goals for this module here. 

Concept Content:

Thank you for completing the mid-term exam. Next week we will pick back up with DC Inductance
and DC Capacitance.

  Module 9 - DC Inductance and DC Capacitance

  9.1 Module Overview

Concept Goals:

By the end of this module, you should:

Describe the basic functions of motor control circuits. (SLO 1)
Discuss types of switches used in a control circuit. (SLO 1)
Demonstrate understand of Kirchhoff's Law. (SLO 1, SLO 4)

Concept Content:

This week we are covering motor controls. See module 9.2 for more details.

 

This Week At A Glance:

 

Reading:

Chapter 27 - Motor Controls - 19 Pages

 



 

Videos:

Motor Control 101 - 16 Minutes

What is an Overload Relay - 8.5 Minutes

 

 

Assignments:

Module Review Quiz - 10 Questions

Weekly Labs

 

  9.2 Module Content Resources

Concept Goals:

Outline the learning goals for this module here. 

Concept Content:

This week we are covering motor controls. Topics include different types of switches, input devices,
fuses, and relays.

 

This week's material:

 

Reading:

Chapter 27 - Motor Controls - 19 Pages

Source: industrial maintenance and mechatronics 1st edition

 

 

Videos:

Motor Control 101 - 16 Minutes

What is an Overload Relay - 8.5 Minutes

https://www.youtube.com/watch?v=aml0VGzNXEo
https://www.youtube.com/watch?v=3aur1tZYlKE
https://www.youtube.com/watch?v=aml0VGzNXEo
https://www.youtube.com/watch?v=3aur1tZYlKE


 

  9.3 Module Assessment/Assignment

Concept Goals:

Outline the learning goals for this module here. 

Concept Content:

This Week's Assignments:

 

Module Review Quiz - 10 Questions

 

Weekly Labs

Kirchhoff's Law Lab 1

Kirchhoff's Law Lab 2

Watt's Law

Voltage

 

Download the lab packets, we will work on them in class.

 

 

  9.4 Module Reflection

Concept Content:

This is a completely optional section. The purpose of this section is to ask your students to reflect on
the material they have learned in this course. Or, if there is a specific area of the content you wanted
to make sure students understood, you could guide them to discuss that in their response to your
reflection question(s). You could also use this section to discuss case studies related to the content
this section went over. However, if you feel that this would not be an appropriate assignment/task
for your specific subject, please feel free to delete this section from your class.

https://prod-yii2.odigia.com/resources/courses/3162/Lab-39%20Kirchoff%27s%20E%20Law.pdf
https://prod-yii2.odigia.com/resources/courses/3162/Lab-40%20Kirchoff%27s%20I%20Law.pdf
https://prod-yii2.odigia.com/resources/courses/3162/Lab-38%20Watt%27s%20Law.pdf
https://prod-yii2.odigia.com/resources/courses/3162/Lab-37%20Voltage.pdf


  9.5 Module Discussion Board

Concept Content:

This is a completely optional section. The purpose of this section is to invite your students to discuss
the week's content and what they learned from it with each other. If you feel this would not be
appropriate for your class or at least this week's content, feel free to delete it. If you are interested
in doing a discussion board, a good idea would be to come up with a question related to the week's
content for the students to answer. From there, require them to answer the quesion and respond to
a least one other student's answer to foster discussion.  

  9.6 Module Wrap-Up

Concept Goals:

Module Learning Objectives:

Describe the basic functions of motor control circuits. (SLO 1)
Discuss types of switches used in a control circuit. (SLO 1)
Demonstrate understand of Kirchhoff's Law. (SLO 1, SLO 4)

Concept Content:

This week we are covering motor controls. See module 9.2 for more details.

 

This Week In Review:

 

Reading:

Chapter 27 - Motor Controls - 19 Pages

 

 

Videos:

Motor Control 101 - 16 Minutes

What is an Overload Relay - 8.5 Minutes

 

 

Assignments:

https://www.youtube.com/watch?v=aml0VGzNXEo
https://www.youtube.com/watch?v=3aur1tZYlKE


Module Review Quiz - 10 Questions

Weekly Labs

 

 

 

 

  Module 10 Industrial Wiring Diagrams and Schematics

  10.1 Module Overview

Concept Goals:

By the end of this module, you should:

Understand the basics of reading electrical diagrams (SLO 5)
Describe the four basic numbering systems used for ladder diagrams (SLO 5)
Understand how the National Electrical Code sets standards for safeguarding people against
hazards of electricity (SLO 1, SLO 4)
Demonstrate ability to properly use a potentiometer (SLO 1)

Concept Content:

This week we will look at industrial wiring diagrams and practices. See module 10.2 for more
details.

 

This Week At A Glance:

 

Reading:

Chapter 28 - Industrial Wiring Diagrams and Practices - 14 Pages

Source: industrial maintenance and mechatronics 1st edition

 

 

Videos:

How to Read Electrical Diagrams - Wiring Diagrams Explained - 11 Minutes

https://www.youtube.com/watch?v=GHhcyH99inE


Crack the Code - Mastering the NEC Code - 5 Minutes

 

Assignments:

Module Review Quiz - 7 Questions

Weekly Labs

  10.2 Module Content Resources

Concept Goals:

Outline the learning goals for this module here.

Concept Content:

This week we will look at industrial wiring diagrams and practices. Topics include a look into
electrical diagrams, the national electrical code, wiring standards, among others.

 

This week's material:

 

Reading:

Chapter 28 - Industrial Wiring Diagrams and Practices - 14 Pages

Source: industrial maintenance and mechatronics 1st edition

 

 

Videos:

How to Read Electrical Diagrams - Wiring Diagrams Explained - 11 Minutes

Crack the Code - Mastering the NEC Code - 5 Minutes

  10.3 Module Assessment/Assignment

Concept Goals:

Outline the learning goals for this module here. 

https://www.youtube.com/watch?v=JnkK_yVQkaU
https://www.youtube.com/watch?v=GHhcyH99inE
https://www.youtube.com/watch?v=JnkK_yVQkaU


Concept Content:

This Weeks Assignments:

 

Module Review Quiz - 7 Questions

 

Weekly Labs

Capacitor Values Lab

Potentiometers Lab

Photocells Lab

 

Download the lab documents and we will work on them in class.

 

  10.4 Module Reflection

Concept Content:

This is a completely optional section. The purpose of this section is to ask your students to reflect on
the material they have learned in this course. Or, if there is a specific area of the content you wanted
to make sure students understood, you could guide them to discuss that in their response to your
reflection question(s). You could also use this section to discuss case studies related to the content
this section went over. However, if you feel that this would not be an appropriate assignment/task
for your specific subject, please feel free to delete this section from your class.

  10.5 Module Discussion Board

Concept Content:

This is a completely optional section. The purpose of this section is to invite your students to discuss
the week's content and what they learned from it with each other. If you feel this would not be
appropriate for your class or at least this week's content, feel free to delete it. If you are interested
in doing a discussion board, a good idea would be to come up with a question related to the week's
content for the students to answer. From there, require them to answer the quesion and respond to
a least one other student's answer to foster discussion.  

  10.6 Module Wrap-Up

Concept Goals:

https://prod-yii2.odigia.com/resources/courses/3162/Lab-4%20Capacitors.pdf
https://prod-yii2.odigia.com/resources/courses/3162/Lab-6%20Potentiometers.pdf
https://prod-yii2.odigia.com/resources/courses/3162/lab-7%20Photocells.pdf


Module Learning Objectives:

Distinguish between AC and DC Voltage and Current (SLO 1)
List the types of AC wave forms (SLO 1)
Understand how resistance in AC circuits work (SLO 1)

Concept Content:

This week we looked at industrial wiring diagrams and practices. Next week we will discuss
troubleshooting.

 

This Week In Review:

 

Reading:

Chapter 28 - Industrial Wiring Diagrams and Practices - 14 Pages

Source: industrial maintenance and mechatronics 1st edition

 

 

Videos:

How to Read Electrical Diagrams - Wiring Diagrams Explained - 11 Minutes

Crack the Code - Mastering the NEC Code - 5 Minutes

 

Assignments:

Module Review Quiz - 7 Questions

Weekly Labs

  Module 11 - Troubleshooting, AC Relays and Power
Distribution Systems

  11.1 Module Overview

Concept Goals:

By the end of this module, you should:

Understand the importance of observation as a troubleshooting tool. (SLO 4)

https://www.youtube.com/watch?v=GHhcyH99inE
https://www.youtube.com/watch?v=JnkK_yVQkaU


Discuss various sources of energy for industrial systems and their related sensors (SLO 4)
Explain step-by-step troubleshooting methodology. (SLO 1, SLO 4)

Concept Content:

This week we will look over maintenance and troubleshooting. This will include defining
preventative maintenance and describing the types of maintenance work.

 

Reading:

Chapter 30 - Electrical Troubleshooting - 13 Pages

 

Videos:

Basic Electrical Troubleshooting - 37 Minutes

 

Bonus Video:

Electrical Troubleshooting - 46 Minutes 

 

Assignments:

Weekly Labs

 

  11.2 Module Content Resources

Concept Goals:

Outline the learning goals for this module here. 

Concept Content:

This week we will look over electrical troubleshooting. We will go over sources of energy,
troubleshooting methodologies, and how to properly document incidents.

 

Reading:

Chapter 30 - Electrical Troubleshooting - 13 Pages

https://www.youtube.com/watch?v=Ch7ahVWaQv4
https://www.youtube.com/watch?v=c4JlwqBM6hA


Source: industrial maintenance and mechatronics 1st edition

 

Videos:

Basic Electrical Troubleshooting - 37 Minutes

 

Bonus Video:

Electrical Troubleshooting - 46 Minutes - This video walkthrough covers real-world experience with
troubleshooting electrical equipment. You can see the instructor working in real-time as they discuss
their process of finding the issue with the electrical equipment they are working with.

 

  11.3 Module Assessment/Assignment

Concept Goals:

Outline the learning goals for this module here. 

Concept Content:

This Week's Assignment:

 

Weekly Labs

Intro to Capacitors Lab

Intro to Speakers Lab

Intro to Diodes

Intro to SCRs

Intro to NPN Transistors

Intro to PNP Transistors

Intro to 555 Timer IC

 

 

Download the lab packets, we will work on them in class.

https://www.youtube.com/watch?v=Ch7ahVWaQv4
https://www.youtube.com/watch?v=c4JlwqBM6hA
https://prod-yii2.odigia.com/resources/courses/3162/Lab-8%20Capactance.pdf
https://prod-yii2.odigia.com/resources/courses/3162/Lab-9%20Speakers.pdf
https://prod-yii2.odigia.com/resources/courses/3162/Lab-10%20Diodes.pdf
https://prod-yii2.odigia.com/resources/courses/3162/Lab-11%20SCRs-1.pdf
https://prod-yii2.odigia.com/resources/courses/3162/Lab-12%20NPN.pdf
https://prod-yii2.odigia.com/resources/courses/3162/Lab-13%20PNP.pdf
https://prod-yii2.odigia.com/resources/courses/3162/Lab-14%20555%20T.pdf


  11.4 Module Reflection

Concept Content:

This is a completely optional section. The purpose of this section is to ask your students to reflect on
the material they have learned in this course. Or, if there is a specific area of the content you wanted
to make sure students understood, you could guide them to discuss that in their response to your
reflection question(s). You could also use this section to discuss case studies related to the content
this section went over. However, if you feel that this would not be an appropriate assignment/task
for your specific subject, please feel free to delete this section from your class.

  11.5 Module Discussion Board

Concept Content:

This is a completely optional section. The purpose of this section is to invite your students to discuss
the week's content and what they learned from it with each other. If you feel this would not be
appropriate for your class or at least this week's content, feel free to delete it. If you are interested
in doing a discussion board, a good idea would be to come up with a question related to the week's
content for the students to answer. From there, require them to answer the quesion and respond to
a least one other student's answer to foster discussion.  

  11.6 Module Wrap-Up

Concept Goals:

By the end of this module, you should:

Understand the importance of observation as a troubleshooting tool. (SLO 4)
Discuss various sources of energy for industrial systems and their related sensors (SLO 4)
Explain step-by-step troubleshooting methodology. (SLO 1, SLO 4)

Concept Content:

This week we looked over maintenance and troubleshooting.

 

Reading:

Chapter 30 - Electrical Troubleshooting - 13 Pages

 

Videos:

Basic Electrical Troubleshooting - 37 Minutes

 

https://www.youtube.com/watch?v=Ch7ahVWaQv4


Bonus Video:

Electrical Troubleshooting - 46 Minutes 

 

Assignments:

Weekly Labs

 

  Module 12 - Diodes, Refictors, and Power Supplies

  12.1 Module Overview

Concept Goals:

By the end of this module, you should:

Explain how diodes work. (SLO 1)
Understand how AC is turned into DC power. (SLO 1)
Create various basic circuits following lab instructions. (SLO 3, SLO 4, SLO 5)

Concept Content:

This week we are looking over diodes, rectifiers, and power supplies. See module 12.2 for more
details.

 

This Week At A Glance:

 

Reading:

Chapter 31 - Diodes, Rectifiers, and Power Supplies - 5 Pages

 

 

Videos:

Diodes Explained - 11.5 Minutes

How AC is turned to DC - Rectifiers - 5.5 Minutes

Power Supplies Explained - 10.5 Minutes

https://www.youtube.com/watch?v=c4JlwqBM6hA
https://www.youtube.com/watch?v=Fwj_d3uO5g8
https://www.youtube.com/watch?v=5cbQNfO0Mwg
https://www.youtube.com/watch?v=ZW1wcoERoDU


 

This Week's Assignments:

Weekly Labs

  12.2 Module Content Resources

Concept Goals:

Outline the learning goals for this module here. 

Concept Content:

This week we will discuss diodes, rectifiers, and power supplies.

 

This Week's Material:

 

Reading:

Chapter 31 - Diodes, Rectifiers, and Power Supplies - 5 Pages

Source: industrial maintenance and mechatronics 1st edition

 

 

Videos:

Diodes Explained - 11.5 Minutes

How AC is turned to DC - Rectifiers - 5.5 Minutes

Power Supplies Explained - 10.5 Minutes

 

  12.3 Module Assessment/Assignment

Concept Goals:

Outline the learning goals for this module here. 

https://www.youtube.com/watch?v=Fwj_d3uO5g8
https://www.youtube.com/watch?v=5cbQNfO0Mwg
https://www.youtube.com/watch?v=ZW1wcoERoDU


Concept Content:

This Module's Assignments:

 

Transistor Oscillator Lab

Dual Burglar Alarm Lab

Automatic Night Light Lab

DC to DC Power Supply Lab

Electronic Metronome Lab

Electric Motorcycle Lab

 

Download the lab documents and we will go over the labs in class.

  12.4 Module Reflection

Concept Content:

This is a completely optional section. The purpose of this section is to ask your students to reflect on
the material they have learned in this course. Or, if there is a specific area of the content you wanted
to make sure students understood, you could guide them to discuss that in their response to your
reflection question(s). You could also use this section to discuss case studies related to the content
this section went over. However, if you feel that this would not be an appropriate assignment/task
for your specific subject, please feel free to delete this section from your class.

  12.5 Module Discussion Board

Concept Content:

This is a completely optional section. The purpose of this section is to invite your students to discuss
the week's content and what they learned from it with each other. If you feel this would not be
appropriate for your class or at least this week's content, feel free to delete it. If you are interested
in doing a discussion board, a good idea would be to come up with a question related to the week's
content for the students to answer. From there, require them to answer the quesion and respond to
a least one other student's answer to foster discussion.  

  12.6 Module Wrap-Up

Concept Goals:

Module Learning Objectives:

https://prod-yii2.odigia.com/resources/courses/3162/Lab-15%202%20Q%20Ocillator.pdf
https://prod-yii2.odigia.com/resources/courses/3162/Lab-16%20Dual%20Burglar%20Alarm.pdf
https://prod-yii2.odigia.com/resources/courses/3162/Lab-17%20Night%20Light.pdf
https://prod-yii2.odigia.com/resources/courses/3162/Lab-18%20DC%20to%20DC%20PS.pdf
https://prod-yii2.odigia.com/resources/courses/3162/Lab-19%20Metronome.pdf
https://prod-yii2.odigia.com/resources/courses/3162/Lab-20%20Motorcycle.pdf


Explain how diodes work. (SLO 1)
Understand how AC is turned into DC power. (SLO 1)
Create various basic circuits following lab instructions. (SLO 3, SLO 4, SLO 5)

Concept Content:

This week we looked over diodes, rectifiers, and power supplies. Next week we look at transistors
and intergrated circuits.

 

This Week In Review:

 

Reading:

Chapter 31 - Diodes, Rectifiers, and Power Supplies - 5 Pages

 

 

Videos:

Diodes Explained - 11.5 Minutes

How AC is turned to DC - Rectifiers - 5.5 Minutes

Power Supplies Explained - 10.5 Minutes

 

This Week's Assignments:

Weekly Labs

  Module 13 - Transistors and Intergrated Circuits

  13.1 Module Overview

Concept Goals:

By the end of this module, you should:

Describe how intergrated circuits work. (SLO 1)
Describe how transistors work. (SLO 1)
Create various basic circuits following lab instructions. (SLO 3, SLO 4, SLO 5)

https://www.youtube.com/watch?v=Fwj_d3uO5g8
https://www.youtube.com/watch?v=5cbQNfO0Mwg
https://www.youtube.com/watch?v=ZW1wcoERoDU


Concept Content:

This week we will talk about transistors and integrated circuits. See module 13.2 for more detail.

 

This Week At A Glance:

 

Reading:

Chapter 31 - Transistors and Intergrated Circuits - 12 Pages
 

 

Videos:

How Integrated Circuits Work - 9.5 Minutes

How a Bipolar Junction Transistor Works - 4.5 Minutes

How Field Effect Transistors Work - 8.5 Minutes
 
 
Assignments:
Module Labs

  13.2 Module Content Resources

Concept Goals:

Outline the learning goals for this module here. 

Concept Content:

This week we will talk about transistors and integrated circuits. We will discuss specific syptes of
transistors and what happens when circuit boards fail.

 

This Week's Material:

 

Reading:

Chapter 31 - Transistors and Intergrated Circuits - 12 Pages
Source: industrial maintenance and mechatronics 1st edition

 

https://www.youtube.com/watch?v=igVtLuqmxyM
https://www.youtube.com/watch?v=fIvZen2tq_w
https://www.youtube.com/watch?v=wNiXUZIHQLw


Videos:

How Integrated Circuits Work - 9.5 Minutes

How a Bipolar Junction Transistor Works - 4.5 Minutes

How Field Effect Transistors Work - 8.5 Minutes
 
 

  13.3 Module Assessment/Assignment

Concept Goals:

Outline the learning goals for this module here. 

Concept Content:

This Week's Assignments:

 

Railroad Crossing Lights Lab

Variable Speed Lights Lab

Continuity Tester Lab

Audio Generator Lab

Police Siren Lab

Screaming Box Lab

 

Download the lab documents, we will work on them in class.

 

  13.4 Module Reflection

Concept Content:

This is a completely optional section. The purpose of this section is to ask your students to reflect on
the material they have learned in this course. Or, if there is a specific area of the content you wanted
to make sure students understood, you could guide them to discuss that in their response to your
reflection question(s). You could also use this section to discuss case studies related to the content
this section went over. However, if you feel that this would not be an appropriate assignment/task
for your specific subject, please feel free to delete this section from your class.This is a completely
optional section. The purpose of this section is to ask your students to reflect on the material they

https://www.youtube.com/watch?v=igVtLuqmxyM
https://www.youtube.com/watch?v=fIvZen2tq_w
https://www.youtube.com/watch?v=wNiXUZIHQLw
https://prod-yii2.odigia.com/resources/courses/3162/Lab-21%20RR%20Crossing.pdf
https://prod-yii2.odigia.com/resources/courses/3162/Lab-22%20Variable%20Speed%20Lights-1.pdf
https://prod-yii2.odigia.com/resources/courses/3162/Lab-23%20Continuity%20Tester.pdf
https://prod-yii2.odigia.com/resources/courses/3162/Lab-24%20Audio%20Generator.pdf
https://prod-yii2.odigia.com/resources/courses/3162/Lab-25%20Police%20Siren.pdf
https://prod-yii2.odigia.com/resources/courses/3162/Lab-26%20Screaming%20Box.pdf


have learned in this course. Or, if there is a specific area of the content you wanted to make sure
students understood, you could guide them to discuss that in their response to your reflection
question(s). You could also use this section to discuss case studies related to the content this section
went over. However, if you feel that this would not be an appropriate assignment/task for your
specific subject, please feel free to delete this section from your class.

  13.5 Module Discussion Board

Concept Content:

This is a completely optional section. The purpose of this section is to invite your students to discuss
the week's content and what they learned from it with each other. If you feel this would not be
appropriate for your class or at least this week's content, feel free to delete it. If you are interested
in doing a discussion board, a good idea would be to come up with a question related to the week's
content for the students to answer. From there, require them to answer the quesion and respond to
a least one other student's answer to foster discussion.  

  13.6 Module Wrap-Up

Concept Goals:

Module Learning Objectives:

Describe how intergrated circuits work. (SLO 1)
Describe how transistors work. (SLO 1)
Create various basic circuits following lab instructions. (SLO 3, SLO 4, SLO 5)

Concept Content:

This week we talked about transistors and integrated circuits. Next week we will look at three phase
circuits.

 

This Week In Review:

 

Reading:

Chapter 31 - Transistors and Intergrated Circuits - 12 Pages
 

 

Videos:

How Integrated Circuits Work - 9.5 Minutes

How a Bipolar Junction Transistor Works - 4.5 Minutes

https://www.youtube.com/watch?v=igVtLuqmxyM
https://www.youtube.com/watch?v=fIvZen2tq_w


How Field Effect Transistors Work - 8.5 Minutes
 
 
Assignments:
Module Labs

  Module 14 - Three Phase AC Circuits

  14.1 Module Overview

Concept Goals:

By the end of this week, you should:

Explain three-phase power and power generation. (SLO 2)
To study and demonstrate the two wattmeter method of measuring the power in 3-phase
networks. (SLO 3, SLO 5)
To demonstrate the line and phase relations in 3-phase balanced networks. (SLO 5)

Concept Content:

This week we will discuss three phase circuits. See module 12.2 for more detail.

 

This Week At A Glance:

 

Reading:

 

Unit 26 - Three Phase Circuits

Unit 26 - Three Phase Circuits Pt. 2

 

 

Lectures:

Three Phase Alternators - 23 Slides

Three Phase Power - 26 Slides

 

Videos:

https://www.youtube.com/watch?v=wNiXUZIHQLw
https://prod-yii2.odigia.com/resources/courses/3162/Unit%2026%20Three%20Phase%20Circuits.pptx
https://prod-yii2.odigia.com/resources/courses/3162/Unit%2026%20Part%202.pptx
https://prod-yii2.odigia.com/resources/courses/3162/Herman%20STE%206E%20Unit%2032%20PPT.ppt
https://prod-yii2.odigia.com/resources/courses/3162/Three%20Phase%20Power.pptx


How Three Phase Electricity Works - 8 Minutes

 

Assignments:

Three Phase Power Measurement Lab

  14.2 Module Content Resources

Concept Goals:

Outline the learning goals for this module here. 

Concept Content:

This week we will look into three phase circuits and systems. Topics we will cover include: basics of
three-phase power generation, how to calculate voltage/current/power in three-phase loads, and how
important three phase power generation is.

 

 

This Week's Material:

 

Reading:

 

Unit 26 - Three Phase Circuits

Unit 26 - Three Phase Circuits Pt. 2

Source:

Herman, S. (2020). Delmar’s Standard Book of Electricity (7th ed.). Cengage.

 

Lectures:

Three Phase Alternators - 23 Slides

Three Phase Power - 26 Slides

 

Videos:

https://www.youtube.com/watch?v=4oRT7PoXSS0
https://prod-yii2.odigia.com/resources/courses/3162/Unit%2026%20Three%20Phase%20Circuits.pptx
https://prod-yii2.odigia.com/resources/courses/3162/Unit%2026%20Part%202.pptx
https://prod-yii2.odigia.com/resources/courses/3162/Herman%20STE%206E%20Unit%2032%20PPT.ppt
https://prod-yii2.odigia.com/resources/courses/3162/Three%20Phase%20Power.pptx


How Three Phase Electricity Works - 8 Minutes

 

  14.3 Module Assessment/Assignment

Concept Goals:

Outline the learning goals for this module here. 

Concept Content:

Assignments:

Three Phase Power Measurement Lab

 

Click on the above link to see this week's lab. We will follow the instructions using the equipment in
class.

  14.4 Module Reflection

Concept Content:

This is a completely optional section. The purpose of this section is to ask your students to reflect on
the material they have learned in this course. Or, if there is a specific area of the content you wanted
to make sure students understood, you could guide them to discuss that in their response to your
reflection question(s). You could also use this section to discuss case studies related to the content
this section went over. However, if you feel that this would not be an appropriate assignment/task
for your specific subject, please feel free to delete this section from your class.

  14.5 Module Discussion Board

Concept Content:

This is a completely optional section. The purpose of this section is to invite your students to discuss
the week's content and what they learned from it with each other. If you feel this would not be
appropriate for your class or at least this week's content, feel free to delete it. If you are interested
in doing a discussion board, a good idea would be to come up with a question related to the week's
content for the students to answer. From there, require them to answer the quesion and respond to
a least one other student's answer to foster discussion.  

  14.6 Module Wrap-Up

Concept Goals:

https://www.youtube.com/watch?v=4oRT7PoXSS0
https://ecelabs.njit.edu/ece494/lab1.php


Module Learning Objectives:

Explain three-phase power and power generation. (SLO 2)
To study and demonstrate the two wattmeter method of measuring the power in 3-phase
networks. (SLO 3, SLO 5)
To demonstrate the line and phase relations in 3-phase balanced networks. (SLO 5)

Concept Content:

This week we discussed three phase circuits. Next week we will look at transformers.

 

This Week In Review:

 

Reading:

 

Unit 26 - Three Phase Circuits

Unit 26 - Three Phase Circuits Pt. 2

 

 

Lectures:

Three Phase Alternators - 23 Slides

Three Phase Power - 26 Slides

 

Videos:

How Three Phase Electricity Works - 8 Minutes

 

Assignments:

Three Phase Power Measurement Lab

 

  Module 15 - Final Exam

https://prod-yii2.odigia.com/resources/courses/3162/Unit%2026%20Three%20Phase%20Circuits.pptx
https://prod-yii2.odigia.com/resources/courses/3162/Unit%2026%20Part%202.pptx
https://prod-yii2.odigia.com/resources/courses/3162/Herman%20STE%206E%20Unit%2032%20PPT.ppt
https://prod-yii2.odigia.com/resources/courses/3162/Three%20Phase%20Power.pptx
https://www.youtube.com/watch?v=4oRT7PoXSS0


  15.1 Final Exam

Concept Goals:

By the end of this week, you should:

Demonstrate knowledge of course material.

Concept Content:

This week we will complete the final exam. To access it, click on the assignments tab and look under
test.

 

Final Exam - 37 Questions

 

  15.2 Course Wrap-Up

Concept Content:

You have now completed ELC-112. Thank you for your work this semester. Best of luck moving
forward.

  Faculty Resources (For Instructor Only, Do Not Publish
Live)

  Odigia Guide

Concept Content:

Click on the resources tab to find the guide sheet for instructors.


