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RL Circuits	Lesson 11-12

[bookmark: _GoBack]Lesson 11-12: RL Circuits
Delivery Time
This lesson contains approximately 120 minutes of lecture and demonstration and 120 minutes of lab activities for week 11 and week 12 of the course. 
Course Outcomes Supported 
This lesson supports the following course-level learning outcomes. For the complete list, see the NSC Electronic Technology 2 Syllabus included in this Teaching Toolkit. 
Following successful completion of this course, the student will be able to:
Solve for all unknown values given a series circuit. Ohm’s, Watt’s and Kirchhoff’s voltage laws will be used.
Solve for all unknown values given a parallel circuit.  Ohm’s, Watt’s and Kirchhoff’s current laws will be used.
Lesson Learning Outcomes
Following this lesson, the student will be able to:
Determine the impedance and phase angle of a series RLC circuit
Analyze series and parallel RLC circuits
Analyze a circuit for series or parallel resonance
Analyze the operation of series or parallel resonant filters
Discuss various system applications of resonant circuits
Instructional Resources
Recommended Textbook(s)
Floyd, T. & Buchla, D. (2009). Electronics Fundamentals: Circuits, Devices, and Applications (8th ed.). Upper Saddle River, NJ: Prentice Hall.  ISBN 9780135072950
Buchla, D. (2009). Experiments in Electronics Fundamental and Electric Circuits Fundamentals (8th ed.). Upper Saddle River, NJ: Prentice Hall.  ISBN 9780135063279 
Additional Textbooks
None. 
Instructor Reference Materials
None. 
Facilities and Equipment
Microsoft Office (Word, Excel, PowerPoint).
Electronic software for circuits, Multisim for example.
Electronic workbench.
Oscilloscopes.
Function generators.
Materials and Supplies
Each student will need the following items for this lesson:
Two 4GB RAM drives. (Minimum size). 
Headphones or similar listening device as required.
Calculator, TI-36x solar, new design strongly preferred.
Health, Safety, and Other Issues
All equipment should be off-limits until students demonstrate knowledge of safety procedures. Explain the following Electrical Safety precautions to the students:
Safety is always important.
Always avoid shocks and burns.
The human body can provide an electrical path for current.
Components are operating at high temperatures and must be avoided.
Preparation and Setup 
Create lecture slides on the material to fit your textbook and style. 
Create a quiz and answer key to cover the previous lesson material on inductors.
Prepare student handouts and resources.
Prepare scoring guides, rubrics, and answer keys for any assessments not included in this Teaching Toolkit (see course syllabus for guidelines).
Lesson Delivery
Topics Covered
1. Sinusoidal Response of RL Circuits
Impedance and Phase Angel of series RL Circuits
Analysis of Series RL Circuits
Impedance and Phase Angel of Parallel RL Circuits
Analysis of Parallel RL Circuits 
Basic Applications
Troubleshooting RL Circuits
Lecture/Discussion
Lesson 11 – Lecture/Discussion 
Give quiz on Inductors.
Lecture on RL Circuits.
Discuss key terms for RL Circuits.
RL lag circuit.
RL lead circuit.
Inductive Susceptance.
Sinusoidal Response of RL Circuits.
All voltages and currents in this circuit are sinusoidal.
Impedance and Phase Angle of Series RL Circuits.
Impedance Triangle.
Lesson 12 - Lecture/Discussion
Lecture on the first half of the chapter on RL Circuits.
Phase Relationships of the Current and Voltages.
RL Lag Circuit.
RL Lead Circuit.
Impedance and Phase Angle of Parallel RL Circuits.
Solving problems with conductance, susceptance and admittance.
Analysis of Parallel RL Circuits.
Analysis of Series-Parallel RL Circuits – is not being covered here.
Power in RL Circuits is not being covered here.
Basic Applications (can be done if you have the required modules).
RL circuit filters.
The Switching Regulator.
Troubleshooting in a series and parallel circuit.
Have students continue to work on labs for Inductors.
· Have students work on labs for RL Circuits.
Handouts/References
Quiz on Inductors (Instructor created).
Lab Activities
Lesson 11 Laboratory/activity –Students gain experience working with Inductors
See, for example, Experiments in Electronics Fundamental and Electric Circuits Fundamentals Lab 22, Inductors.
See, for example, Experiments in Electronics Fundamental and Electric Circuits Fundamentals Lab 23, Inductive Reactance.
Lesson 12 Laboratory/activity –Students gain experience working with RL Circuits
See, for example, Experiments in Electronics Fundamental and Electric Circuits Fundamentals Lab 24, Series RL Circuits.
See, for example, Experiments in Electronics Fundamental and Electric Circuits Fundamentals Lab 25, Parallel RL Circuits.
Online Coursework
Inform students that this site contains study aids www.prenhall.com/floyd. 
Homework 
Assign homework activities to reinforce the lesson material. Where appropriate, the solution to problems should show the schematic, including triangles and formulas used. Example homework activities for this lesson include:
Assign homework activities to reinforce lesson material. For example, have students:
Lesson 11 Homework.
Read Labs for RL Circuits, Series RL Circuits and Parallel RL Circuits.
Lesson 12 Homework.
Read material on RL Circuits and Resonance.
Lesson Assessments and Evaluations
This lesson plans cover multiple classes. You may choose to administer a quiz after each class or after the last class on the topic. If you decide to give a quiz after each class, be sure to prepare the quiz with only the covered lesson outcomes in the assessment. 
Learning Outcome 1
Outcome: Determine the impedance and phase angle of a series RLC circuit.
Assessment: Quiz.
Evaluation: Score Quiz and using answer key. 
Standard: Required score of 75%.
Learning Outcome 2
Outcome: The student will be able to analyze series and parallel RLC circuits.   
Assessment: Quiz / Lab.
Evaluation: Score Quiz and lab using answer key and checkup.
Standard: Minimum score of 75%. 
Learning Outcome 3
Outcome The student will be able to analyze a circuit for series or parallel resonance.
Assessment: Quiz / Lab.
Evaluation: Score Quiz and lab using answer key and checkup.
Standard: Minimum score of 75%.
Learning Outcome 4
Outcome: The student will be able to analyze the operation of series or parallel resonant filters.
Assessment: Quiz / Lab
Evaluation: Score Quiz and lab using answer key and checkup.
Standard: Minimum score of 75%.
Learning Outcome 5
Outcome: The student will be able to discuss various system applications of resonant circuits.
Assessment:  Class activity. If the student isn’t in class, use a handout / homework to assess
Evaluation: Evaluate the responses to class questions or use answer key.
Standard: Pass/fail for in-class participants and 75% for essays.
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To cite this work, use:
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Accessibility
The NSC has made every effort to create accessible materials, following best practices and American with Disabilities Act (ADA) guidelines. For example, to ensure screen reader systems can work with these materials, we write using plain English, heading styles in outline structure, simple layout, minimal tables and charts, bulleted and numbered lists, high-contrast colors, standard fonts, white space for ease of reading, and so on. For more information about ADA compliance, see the 2010 Design Standards on the ADA website: http://www.ada.gov/2010ADAstandards_index.htm.
Disclaimer
This workforce solution was funded by a grant awarded by the U.S. Department of Labor’s Employment and Training Administration. The solution was created by the grantee and does not necessarily reflect the official position of the U.S. Department of Labor. The Department of Labor makes no guarantees, warrantees, or assurances of any kind, express or implied, with respect to such information, including any information on linked sites and including, but not limited to, accuracy of the information or its completeness, timeliness, usefulness, adequacy, continued availability, or ownership. 
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