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PATHWAY:  
Electronics

COURSE:  

Foundations of Electronics
UNIT 9: 

ENGR_FE_9 Analyzing Circuits
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Annotation: 
This unit covers circuit analysis for basic DC circuits.

Grade(s): 

	
	9th

	X
	10th

	X
	11th

	X
	12th


Time:  
5 Hours
Author: 
Jesse Kuzy
Students with Disabilities:

For students with disabilities, the instructor should refer to the student's IEP to be sure that the accommodations specified are being provided appropriately. Instructors should also familiarize themselves with the provisions of Behavior Intervention Plans that may be part of a student's IEP. Frequent consultation with a student's special education instructor will be beneficial in providing appropriate differentiation. Many students (both with and without disabilities) who struggle with reading may benefit from the use of text reading software or other technological aids to provide access to printed materials. Many of these are available at little or no cost on the internet.
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GPS Focus Standards: 
ENGR-FE5- Students will identify electronic theories applicable to electronic processes. 

a. Define Ohm’s law and formula component parts. 

b. Define Kirchhoff’s law and component parts. 

c. Define Watt’s law and component parts. 

d. Design and analyze a simple circuit to determine the values of the various electronic component parts.
e. Demonstrate the use of metric prefixes and value conversions

GPS Academic Standards:
MM1P1.  Students will solve problems (using appropriate technology). 

MC3P4.  Students will make connections among mathematical ideas and to other disciplines. 

SCSh3.  Students will identify and investigate problems scientifically. 

SP5.  Students will evaluate relationships between electrical and magnetic forces.
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Enduring Understandings: 
Circuit analysis is a logic game that has been tailored to correspond to electronics theory. By learning to work within the constraints of this system, students not only gain valuable field-specific knowledge, but exercise their ability to manipulate abstractions of real-world systems, a key skill in engineering careers.
Essential Questions: 
· What implications do Kirchhoff’s Laws have for circuit analysis?

· How does mesh analysis relate to Kirchhoff’s Voltage Law?
· How does nodal analysis relate to Kirchhoff’s Current Law?

· When is nodal analysis preferable to mesh analysis, and vice-versa?

· How does the sign of an element’s voltage relate to the direction of current through it?

Knowledge from this Unit:  
Students will:
· Relate circuit analysis to Kirchhoff’s Laws.

· Compare and contrast mesh, nodal and superposition analysis.

· Explain current-voltage sign convention.

Skills from this Unit:  
Students will be able to:
· Apply Kirchhoff’s Laws to analyze circuits.
· Employ mesh, nodal and superposition analysis to circuits.

· Solve for unknowns in an ambiguous circuit.
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Assessment Method Type:
	
	Pre-test

	
	Objective assessment - multiple-choice, true- false, etc.

	
	__ Quizzes/Tests

__ Unit test

	
	Group project

	
	Individual project

	
	Self-assessment - May include practice quizzes, games, simulations, checklists, etc.

	
	__ Self-check rubrics   

__ Self-check during writing/planning process

__ Journal reflections on concepts, personal experiences and impact on one’s life

__ Reflect on evaluations of work from teachers, business partners, and competition judges

__ Academic prompts

__ Practice quizzes/tests

	
	Subjective assessment/Informal observations

	
	__ Essay tests

__ Observe students working with partners

__ Observe students role playing

	X
	Peer-assessment  

	
	__ Peer editing & commentary of products/projects/presentations using rubrics

_x_ Peer editing and/or critiquing

	
	Dialogue and Discussion

	
	__ Student/teacher conferences
__ Partner and small group discussions

__ Whole group discussions
__ Interaction with/feedback from community members/speakers and business partners

	
	Constructed Responses

	
	__ Chart good reading/writing/listening/speaking habits

__ Application of skills to real-life situations/scenarios

	
	Post-test


Assessment Attachments and / or Directions:
NONE
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•
LESSON 1:  SUPERPOSITION ANALYSIS

1.
Identify the standards. Standards should be posted in the classroom.     

GPS Focus Standards: 
ENGR-FE5- Students will identify electronic theories applicable to electronic processes. 

a. Define Ohm’s law and formula component parts. 

b. Define Kirchhoff’s law and component parts. 

c. Define Watt’s law and component parts. 

d. Design and analyze a simple circuit to determine the values of the various electronic component parts.
e. Demonstrate the use of metric prefixes and value conversions

2.
Review Essential Questions. Post Essential Questions in the classroom. 

· What implications do Kirchhoff’s Laws have for circuit analysis?

· How does the sign of an element’s voltage relate to the direction of current through it?
3.
Identify and review the unit vocabulary. Terms may be posted on word wall. Use the Circuit Analysis Vocabulary Teacher’s Guide for definitions. 
	Nodal analysis
	Mesh analysis
	Superposition Theorem

	Kirchhoff’s Current Law
	Kirchhoff’s Voltage Law
	Ohm’s Law


4.
Lecture using the Superposition Analysis Lecture Notes. Draw out the diagrams and work out the equations on a whiteboard, overhead projector, or other display device.
5. Have students complete the problems in the Superposition Analysis Practice Worksheet. Provide any assistance necessary.
6.
Students should be comfortable with superposition analysis after this lesson. If necessary, assign additional practice problems.
•
LESSON 2:  MESH ANALYSIS 

1.
Review Essential Questions. Post Essential Questions in the classroom. 
· What implications do Kirchhoff’s Laws have for circuit analysis?

· How does mesh analysis relate to Kirchhoff’s Voltage Law?

· When is nodal analysis preferable to mesh analysis, and vice-versa?

· How does the sign of an element’s voltage relate to the direction of current through it?


2. Lecture using the Mesh Analysis Lecture Notes. Draw out the diagrams and work out the equations on a whiteboard, overhead projector, or other display device.
3. 
Have students complete the problems in the Mesh Analysis Practice Worksheet. Provide any assistance necessary.
4.
Students should be comfortable with mesh analysis after this lesson. If necessary, assign additional practice problems.
•
LESSON 3:  NODAL ANALYSIS

1.
Review Essential Questions. Post Essential Questions in the classroom. 

· What implications do Kirchhoff’s Laws have for circuit analysis?

· How does nodal analysis relate to Kirchhoff’s Current Law?

· When is nodal analysis preferable to mesh analysis, and vice-versa?

· How does the sign of an element’s voltage relate to the direction of current through it?

2. Lecture using the Nodal Analysis Lecture Notes. Draw out the diagrams and work out the equations on a whiteboard, overhead projector, or other display device.
3. 
Have students complete the problems in the Nodal Analysis Practice Worksheet. Provide any assistance necessary.
4.
Students should be comfortable with nodal analysis after this lesson. If necessary, assign additional practice problems. 
•
ATTACHMENTS FOR LESSON PLANS

Superposition Analysis Lecture Notes

Superposition Analysis Practice Worksheet

Mesh Analysis Lecture Notes

Mesh Analysis Practice Worksheet

Nodal Analysis Lecture Notes
Nodal Analysis Practice Worksheet

•
NOTES & REFLECTION: 

This unit builds directly on skills learned in unit 8. Students should have a firm knowledge of Kirchhoff’s Laws and the basic principles of circuits and circuit elements before this unit is taught.
Circuit analysis is a process, not information to be memorized; the key to learning it is practice. Circuit analysis practice problems are available online; at this stage, students should be able to solve any circuit consisting of only independent voltage and current sources and resistors.
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Culminating Unit Performance Task Title: 

Circuit Construction and Analysis
Culminating Unit Performance Task Description/Directions/Differentiated Instruction: 
Students will use breadboards to construct basic electronic circuits. Students will then analyze other groups’ circuits using the techniques they have learned in this unit, and confirm their results with a voltmeter.
Attachments for Culminating Performance Task: 
· Circuit Construction and Analysis Instructions
· Circuit Construction and Analysis Handout
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Web Resources:
Extra circuit analysis practice problems:

· http://www.wisc-online.com/objects/ViewObject.aspx?ID=DCE8404
· 

· http://www.swarthmore.edu/NatSci/echeeve1/Ref/mna/MNA1.html
· 
Materials & Equipment: 
· Computer with Internet Access
· Breadboard
· Power source

· Resistors of various values
21st Century Technology Used:
	
	Slide Show Software
	
	Graphing Software
	
	Audio File(s)

	
	Interactive Whiteboard
	
	Calculator
	
	Graphic Organizer

	
	Student Response System
	
	Desktop Publishing 
	
	Image File(s)

	
	Web Design Software
	
	Blog
	
	Video

	
	Animation Software
	
	Wiki
	
	Electronic Game or Puzzle Maker

	
	Email
	
	Website
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Engineering and Technology








�Unable to open this web page


�This website does not appear to have anything to do with the unit
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