Functions: Systems of Equations

	Title
	Class, Grade, Technology

	Functions: Systems of Equations
	Algebra I

	
	7th &  8th grade


	
	Spreadsheets

	Topic
	Functions: Systems of Equations

	Prior Content Knowledge


	· Understand concept of independent and dependent variables

· Understand functions and linear equations 

	Prior Spreadsheet Skills
	· Recognize and make use of relative references in spreadsheets

· Create line charts, x-y scatter and enter the labels for the x  and y axes

· Enter formulas using cell references for problem variables 

	

	Objective Content Knowledge


	· Model and solve problem using various representations including graphs, tables, and equations

· Use graphs to analyze the nature of changes in quantities in linear relationships

· Select, apply and translate among algebraic representations to solve problems

· Use representations to model and interpret algebraic phenomena

	Objective Spreadsheet Skills


	· Understand the need and importance of absolute referencing for creating dynamic spreadsheets

· Recognize the usefulness of creating dynamic spreadsheets for modeling problem

· Gain experience in creating dependable and versatile spreadsheets


	NETS
	Check by double clicking on the box, if included in this resource

 FORMCHECKBOX 
 Creativity and Innovation

 FORMCHECKBOX 
 Communication and Collaboration

 FORMCHECKBOX 
 Research & Information Fluency

 FORMCHECKBOX 
 Critical Thinking, Problem Solving & Decision Making

 FORMCHECKBOX 
 Digital Citizenship

 FORMCHECKBOX 
 Technology Operations & Concepts

	

	General Idea for Instruction
	Part 1 (Dog Pounces the Cat)
· Introduce the students to the problem using worksheet 1_Dog-Pouncing-the-Cat.doc.  
· Ask students to predict at what time they think the Dog will catch the Cat.  Record their conjectures.  
· Remind students about absolute referencing as a technique for creating a dynamic spreadsheet that is versatile for modeling changes in the problem analysis.  
· Then have them move to their computers to solve the problem that uses 1_Dog-Pouncing-the-Cat.xls.
· Closure:  Have students share their solutions as to the formulas they used and how they were able to model the different situations.  Discuss the values of the dynamic spreadsheet when designed in this manner.

Part 2 (Dash’s Computer Repair Business)
· Introduce the problem from the worksheet 2_MrIncredible-PrintingCompany-deal.doc.  Have students in teams of 2-3 sketch a graph of the two equations on the same set of axes. Hint: Give them a small hint, like tell them to find the graph for each equation by setting n = 0, and then setting n = 100 in both equations.  
Company A: 
[image: image1.wmf]
Company B: 
[image: image2.wmf]
· Discussion questions:
1. How did you create your sketches?

2. What does the point of intersection between the two lines represents? 
3. What does the points where each chart that intersect the y-axis represent?
· Have students use the worksheet to guide their work using the spreadsheet 2_MrIncredible-PrintingCompany-deal.xls. 
· Closure:  Have students share their results and how they used the dynamic feature of the spreadsheet to make the changes in the company charges. 

· How many brochures can be made with Company A for $65 under the company changes?

· What about Company B?
Part 3 (Skating in the Prom?)
· Introduce the skating companies that are considered for the party described in the worksheet 3_Violet’s-skating-party.doc
· Challenge the students to complete the worksheet and the spreadsheet 3_Violet’s-skating-party.xls.
· Closure:   Discuss the changes that students made in the companies equations and demonstrate the dynamic nature of the spreadsheet by having the students share what they did. Encourage different approaches.  As a challenge, you could have students share their changes and find which of the different approaches results in the least cost for 80 skaters using the Roll-Away Company.

Part 4 (Dash & the Popcorn Place)
· Discuss the problem of estimated the costs and income for a theater operation.  Introduce the problem that is described in 4_Dash-knows-theater-charges.doc.  Ask the students to suggest the equations for income and expense to calculate the income and expense for this case.  
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· Have students in teams complete the worksheet and the 4_Dash-knows-theater-charges.xls where they are also asked to model the situation for a different price for students to attend the theater production.
· Closure:  Have teams present their solution as well as how the dynamic spreadsheet was useful as a tool to model the problem and engage in “what if” questions.



	

	Materials
	 FORMCHECKBOX 
 Worksheets: 

· 1_Dog-pouncing-the-cat.doc

· 2_MrIncredible-PrintingCompany-deal.doc

· 3_Violet’s-skating-party.doc

· 4_Dash-knows-theater-charges.doc

 FORMCHECKBOX 
 Spreadsheet template:

· 1_Dog-pouncing-the-cat.xls

· 2_MrIncredible-PrintingCompany-deal.xls

· 3_Violet’s-skating-party.xls

· 4_Dash-knows-theater-charges.xls
 FORMCHECKBOX 
 Sample solution:  

· Unhide solution worksheets in the above spreadsheet files.

· 1_Dog-pouncing-the-cat-Solution.doc

	

	Extensions

&

Connections
	1_Dog-pouncing-the-cat.doc
· In Algebra: Ask students what type of relationship do they think exists here between the dependent and independent variables, and why. Ask students to simply name or write down other variables that may be considered dependent and independent variables with respect to each other and ask them to write down, for each related pair, in what way this relationship is established. 

In Spreadsheets: Omit the data for the “time” column from the spreadsheet and ask students to fill the column with data on their own. Ask students to come up  with a different design for the spreadsheet worksheet that would accomplish the same tasks. 
2_MrIncredible-PrintingCompany-deal.doc
· Extend the problem and ask students to experiment with various slope and intercept parameters for each equation, asking “what if” type questions.  For example, what if the equation for company A was changed to 
[image: image3.wmf], and 
[image: image4.wmf] for company B?  Ask students to determine for how many brochures, company A would be a better choice, and for how many brochures company B would be a better choice.
3_Violet’s-skating-party.doc

· Extend the problem to ask students to change what and how each company charges, and for each change have your students determine which company is more cost effective to use for how many brochures and which company would be a better choice beyond a certain number of brochures.  Ask your students to make decision based on their analysis and defend their decision based on their spreadsheet.

4_Dash-knows-theater-charges.doc
· Extend the problem by asking students to solve the problem for various fixed and variable costs.  For each scenario, ask students to determine when wills the theater break even and start to make money and for how many movie goers the theater will incur a loss.

	Source
	· Cummins, J., Malloy, C., McClain, K., Mojica, Y., & Price, J. (2001). Algebra Concepts and Applications: Teacher’s Wraparound Edition. Glencoe/McGraw-Hill. 

· Lappan, G., Fey, J. T., Fitzgerald, W. M., Friel, S. N., & Phillips, E. D. (2002). Connected mathematics: Teacher’s guide. Prentice Hall.
· Niess, M., Professor of Mathematics Education, Oregon State University; Sadri, P., Graduate Research Assistant in Mathematics Education, Oregon State University
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