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Subject(s): Pre-Calculus
Topic or Unit of Study (Title): Chapter 7.8: Linear Systems and Matrices: Applications of Matrices and Determinants 

Grade Level: 12th grade (1.5 hour block classes) 
Materials: Textbook: Pre-Calculus with Limits: A Graphing Approach 5th edition, organizer, class worksheet/notes, computers
Summary (and Rationale): By now the students have learned about systems of equations, matrices, matrix operations and determinants.  Now it is time to take these things and apply them to find areas and collinear points, encode and decode messages and use Cramer’s Rule.  In this lesson, the students will begin by filling in a KWL chart with the things they know about Linear Systems and Matrices.  Then they will create questions and ideas about what they want to learn to do with these things.  I will then provide examples of application problems and have the students match them with concepts.  We will then talk through these examples and I will give explanations and notes on the topic.  The students will then have the opportunity to conduct some research of their own using their knowledge of the web and search engines. They will be searching for examples and more information about areas, collinear points and Cramer’s Rule.  At the end of the lesson the students will fill in the last column of the KWL chart with the things they learned during the lesson.  I will collect these as an assessment to see that the students have a good understanding of the concept.
I. Focus and Review (Establish Prior Knowledge): [10 mins] Students will be given a short bell work assignment with questions from most of the previous sections in this unit.  We will go over these problems and I will take any questions from the homework.  Students will ask any questions about anything in this unit and then I will hand out the organizers and student notes for the day and prepare to explain the lesson.
II. Statement of Instructional Objective(s) and Assessments: 
	Objectives (content- could include other areas such as technology)
	Assessments

	When given systems of equations, the students will be able to find the coefficient matrix for the system and use Cramer’s Rule to solve the system with 85% accuracy.
When given sets of endpoints for triangles, the students will be able to create a matrix from the points and use the matrix to find the area of the triangle in at least 80% of the problems.
When given matrices, the students will be able to use the matrices to code and decode messages and use the determinants of the matrices to determine whether or not points are collinear on all of the matrices.

When given computers and asked to find resources and/or games they can use, the students will be able to use a search engine to find a minimum of two websites and be able to explain how and why those particular websites are helpful.  
	The students will be given examples to work out in class for independent practice.  I will assess this work by walking around and observing the student’s progress.  I will then ask for student input in a class discussion of the topics and work out all examples on the board.  Students will receive a participation and classwork grade for this work.  
The students will also be assessed based off of their notes on the KWL chart.  In the What I Learned column the students should list all steps and processes they learned and show that they understand the concept.

The students will show that they know how to use a search engine by finding at least two websites and sharing them with the class.  These websites should be educational and helpful.  If they are games, then they should be acceptable and appropriate for classroom use.  The students will be assessed on the websites’ relation to the class and assignment and their ability to use a search engine.


State the objective: [3 mins]
Assessment: [15 mins]
III. Teacher Input (Present tasks, information and models):  [15 mins]
During this time I hand out the students worksheets and explain how the lesson is going to work.  The students will then have some time to work through the first part of the worksheet and then I will provide them will notes on the topics.  Since this lesson is an Application lesson, the notes will consist of mostly examples that we will work as a class.  All examples will be in the students notes with room for them to show all work for the problems.  
IV. Guided Practice (Elicit performance, the student works with guidance): [20 mins]
The students will begin by matching the examples I give them with the appropriate concept/application.  While they complete this, I will be walking around the room answering questions and guiding the students through the worksheet.  When most of the class is done, I will give the correct answers and a few notes on the applications.  After this, the students will use computers to find other application problems that they like.  These could be messages to decode or triangles that they can find the area of.  I want the students to just have a little fun with these applications.
V. Closure (Plan for maintenance, summary): [15 mins]
Once all students have found a few supplemental websites or games and seem to have a good understanding of the applications, I will call the class back together and ask the students to share some of the things they found.  Other students can write down the websites, games and tools and use them for additional practice and as a way to study for the upcoming test. The students will then fill in the What I Learned section on their KWL Organizer.  I will collect these for a classwork grade and to make sure that the students learned what they were supposed to learn.  I will also ask for any additional questions, comments or concerns that the students have.  Then I will remind the students that their unit projects are due tomorrow and talk with them about how the things they learned today can be used in the project.
VI. Independent Practice: [10 mins] 
For independent practice the students will be given a set of problems to work on their own towards the end of class.  These concepts are just extensions of what the students have already learned, so the problems should be fun and the student’s should have no trouble completing them.  If we have time and the students want to, I will work these problems on the board.  
STANDARDS: 
NQ.VMQ.12: Find determinant of a matrix, use to find area of triangles and parallelogram.
NQ.VMQ.6: Use matrices to represent and manipulate data.

HS.SI.1.3: Evaluate content for relevance to the assigned task.

HS.TT.1.1: Use appropriate technology tools and other resources to access information (multi-database search engines, online primary resources, virtual interviews with content experts).
Plans for Individual Differences: 
Students who have a great understanding of this unit’s material will have no problem completing this lesson. I will allow the students to work together some and the students who have mastered the material can work with other students to help them understand.  I am not expecting much difficult with this lesson, as it mainly just fun things you can do with linear systems and matrices.  Students who have difficulty on a computer can pair up with another student and work together to find resources if necessary.  

Plans for Accommodating for Sandra:
In this lesson, Sandra will be able to use a computer for research.  She will also be able to build off of her knowledge of the concepts and learn how to apply those things to messages, triangles and lines.  I think this will be a good lesson for her, because she will be able to see how all of the concepts tie together and how they can be applied to her life and activities.  She has trouble understanding concepts, but I think if I work to help her understand each piece of this unit, by the time this lesson comes she will have a god understanding and be able to complete this activity.  Another thing I want Sandra to use in this lesson is compacting.  As she learns the material she needs to move on to harder questions and applications to enhance her learning.  That is what this whole lesson is about and I think she will do great.
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Textbook (source of notes, examples and homework assignment):
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In-Class Notes/Worksheet: created by me.
