Mathematics Enhanced Scope and Sequence – Algebra I


How Much Is That Tune?
Reporting Category
Equations and Inequalities
Topic
Solving systems of two linear equations in two variables
Primary SOL
A.4
The student will solve multistep linear and quadratic equations in two variables, including
e)
solving systems of two linear equations in two variables algebraically and graphically; and
f)
solving real-world problems involving equations and systems of equations.
A.11
The student will collect and analyze data, determine the equation of the curve of best fit in order to make predictions, and solve real-world problems, using mathematical models.  Mathematical models will include linear and quadratic functions.
Related SOL
 A.4d; A.7b,e,f
Materials
· Chart paper

· Markers

· Rulers or meter sticks

· Graphing calculators

· Musica handout (attached)

· RealTunes handout (attached)
Vocabulary
ordered pair, coordinate, scatterplot (earlier grades)
linear equation, system of linear equations (A.4)
function (A.7)
Student/Teacher Actions (what students and teachers should be doing to facilitate learning)
In SOL 8.13, students were asked to construct and analyze scatterplots and predict from the trend an estimate of the line of best fit. This lesson helps students connect scatterplots to lines of best fit and determine the equation of the curve of best fit to make predictions and solve real-world problems. 

1. Distribute copies of the two handouts. Display the following situation: “Riley has a new mp3 player and wants to download some music. She is trying to decide which Web site offers the best deal on downloads. Riley is looking at two sites that her friend Seth recommended – Musica and RealTunes. Seth downloaded a flyer from each site that represents the cost to download songs. Riley needs help to analyze the information and decide which site will offer the best deal.”
2. Have students examine the Musica download costs, which are shown in table format. After identifying the basic information in the table, group students, and instruct each group to analyze the pricing plan and prepare to explain to the rest of the class how it works. Allow groups time to interpret the data. Provide chart paper and markers for each group to record information. Direct them to articulate any patterns they find and try to generate a general rule (line of best fit) for the information. This problem remains constant for 10 downloads. Instruct students not to use the constant portion of the data in generating a general rule. (Teacher note: Analysis of data from Musica and RealTunes provides an appropriate opportunity for students to use graphing calculators to generate a line of best fit using regression – A.11. This function is a piecewise function which you can discuss with students if they are mathematically ready.)
3. Next, have students focus on RealTunes download costs, which are presented in graph format.   Direct groups to analyze the data.  Encourage students to generate a function rule (line of best fit) for the information. Discuss why the representations are points and how a line will help students predict and interpret outcomes. 
4. Direct each group to choose a method to compare the costs of the two sites and prepare to explain their reasoning to the class.

5. When the groups have finished, display the charts and have each group explain the strategies it used and their results. Compare the various function rules, address any incorrect mathematics in the solutions, and encourage discussion if groups disagree on which is the best pricing plan.

6. Instruct students to use their function rules to determine the monthly cost if they downloaded 12 songs, 60 songs, and 1000 songs under each plan. Ask them to address whether the results support their decision about which is best, and have them explain their reasoning. (You should realize that there is no “correct” answer to this problem. It depends upon the number of music downloads. Discuss the “break even” point with students and connect it explicitly to solving a system of linear equations. Discuss possible solution scenarios with students.)
Assessment
· Questions
· How can you compare two functions, given any representation (table or graph)?
· Explain what the solution to the system of equations represents, in context of the problem.
· Journal/Writing Prompts
· Imagine you are the top CEO of a service company, such as a phone or power company, and you must write a cost analysis for the company and develop a rate plan. Explain the methods you would choose and why you would choose specific methods.

· Other
· Have students use graphing calculators to enter the rules for the two plans in the
Y = screen and view the results in a table and then as a graph. Have students use the TRACE feature to pinpoint the intersection of the graphs and discuss the meaning of this point as the solution to the system of equations.
· If students derive different versions of the function rule for a particular plan, have them enter the various forms of the function rule in the Y = screen and view the results in a table. Seeing that all their expressions produce the same values when using this visual technique will reinforce that all their expressions are equivalent.

Extensions and Connections (for all students)
· Have students survey area businesses (e.g., cell phone companies, online electronic books, power companies) to determine how the companies develop rate plans.
· Explain to students that a piecewise function is defined by a least two equations, each of which applies to a different part of the function’s domain. One such function is y = |x| where y = x for x 
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0 and y = -x for x < 0. Have students determine the two equations for the Musica problem.
Strategies for Differentiation

· Encourage the use of graph paper, graphing calculators, pictorial representations of the problems, and graphic organizers to represent the information.

· Have students graph each plan on separate transparencies with pre-drawn axes so the scales are the same. Then, have students place the transparencies on top of one another to compare. Discuss the importance of using the same scale for such a comparison.
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	First 10 Song Included

	Additional Song Downloads
	Cost

	0
	$12.00

	5
	$12.00

	10
	$12.00

	15
	$15.75

	20
	$19.50

	25
	$23.25

	30
	$27.00

	35
	$30.75

	40
	$34.50

	45
	$38.25

	50
	$42.00
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Quality Downloads.

Unlimited song downloads. 
Only $1.00 per song. 

No subscription fees.

RealTunes is a great deal.
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For $12.00 per month, you receive 10 song downloads


AND


Additional downloads are only $.75 each. 


Lowest price anywhere!





The chart shows you the charges for additional songs.
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