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 A. Student Performance Objectives -TEKS Correlation
(A.1) Foundations for functions. The student understands that a function represents a dependence of one quantity on another and can be described in a variety of ways.


(A) The student describes independent and dependent quantities in functional 
relationships.



(B) The student gathers and records data and uses data sets to determine functional


 relationships between quantities.


(C) The student describes functional relationships for given problem situations and writes 
equations or inequalities to answer questions arising from the situations. 

(D) The student represents relationships among quantities using concrete models, tables, 
graphs, diagrams, verbal descriptions, equations, and inequalities.

(A.2) Foundations for functions.  The student uses properties and attributes of functions.


(A) The student identifies and sketches the general forms of linear (y = x) and 

quadratic (y = x2) parent functions.


(B) The student identifies mathematical domains and ranges and determines reasonable domain and range values for given situations both continuous and discrete.


(D) The student collects and organizes data, makes and interprets scatterplots (including recognizing positive, negative, or no correlation for data approximating linear situations), and models, predicts, and makes decisions and critical judgments in problem situations.

(A.3) Foundations for functions.The student understands how algebra can be used to express generalizations and recognizes and uses the power of symbols to represent situations.


(A) The student uses symbols to represent unknowns and variables.


(B) The student looks for patterns and represents generalizations algebraically.

(A.5) The student understands that linear functions can be represented in different ways and translates among the various representations.


(A) The student determines whether or not given situations can be represented by linear functions.


(B) The student determines the domain and range for linear functions in given situations.


(C) The student uses, translates, and makes connections among algebraic, tabular, graphical, or verbal descriptions of linear functions.
(A.6) Linear functions. The student understands the meaning of the slope and intercepts of the graphs of linear functions and zeros of linear functions and interprets and describes the effects of changes in parameters of linear functions in real-world and mathematical situations.

(A) 
The student develops the concept of slope as rate of change and determines slopes from graphs, tables, and algebraic representations.

(B) 
The student interprets the meaning of slope and intercepts in situations using data, symbolic representations, or graphs.                                     

(C) 
The student investigates, describes, and predicts the effects of changes in m and b on the graph of y = mx + b.

(D) 
The student graphs and writes equations of lines given characteristics such as two points, a point and a slope, or a slope and y-intercept.

(E) 
The student determines the intercepts of the graphs of linear functions and zeros of linear functions from graphs, tables, and algebraic representations.

(F) 
The student interprets and predicts the effects of changing slope and y-intercept in applied situations.

(A.7) Linear functions. The student formulates equations and inequalities based on linear functions, uses a variety of methods to solve them, and analyzes the solutions in terms of the situation.

(A) 
 The student analyzes situations involving linear functions and formulates linear equations or inequalities to solve problems.

(B) 
 The student investigates methods for solving linear equations and inequalities using concrete models, graphs, and the properties of equality, selects a method, and solves the equations and inequalities.

(C) 
The student interprets and determines the reasonableness of solutions to linear equations and inequalities.

B. Critical Mathematics Explored.


The main focus of this activity is for students to encounter a situation where students solve a system of two linear equations. Throughout the activity, the student encounter concepts such as ratio and proportions, writing a linear equation given a table of collected data, determine the slope of a line, make inferences about the slope and its meaning in a real-world situation. Students will make inferences about the meaning of a linear system of equations as it applies to an application in the real world.

  C. How Students Encounter Concepts.


Students will encounter the concepts ratio and proportions.  The students are asked to explain, describe and distinguish the dependency of cost given number of minutes. As they collect data, students are asked to analyze the data, determine the rate of change between the two variables involved, and make interpretations about the rate of change as it relates to cost per minute for each plan. Students also are asked to write an equation that describes each of the two plans. Students will apply their previous knowledge about writing an equation of a line and write a system of two linear equations. The students will then solve the system of linear equations and then use this information to make judgments regarding each plan.

D.
PREPARATION--Setting Up

1.  List of Materials

· Student Activity  “How you gonna call?” – 4 pages.

· Graphical Analysis software

· Graphing Calculator

· Graph paper & strait edge

2.  What the teacher should do to prepare 

1. Make sure graphical analysis is installed on all student workstations
2. Graphing calculators and graph paper should be readily available to all students
3. It is assumed that students are familiar with the software and calculators but the instructor should be on hand to review certain operations where needed.

E.
 THE TEACHER’S PERSPECTIVE
The objective of this lesson is to introduce students to write equations of lines in the slope y-intercept form as they are presented with a simulation of a real-world problem where the students have to collect, arrange, graph, and analyze the data. 

As students work in the activity, they will also encounter previously learned content. Therefore, the activity also helps to reinforce previous knowledge such as identifying the range of a given domain from a relationship. 

Students also are encouraged to analyze the graph of a line in order to make predictions by interpolating and extrapolation. 

Finally, the activity exposes students to the concept of intersecting line and systems of equations.  Students are asked to find the intersection and identify its significance as it pertains to the word problem.  The activity does not formally concentrate on this concept and is only an introduction.

F.
 Lesson Notes

· The student should be aware of the difference between TOTAL minutes and ADDITIONAL minutes.  Total = Included (600) + Additional

· This lesson can be repeated in an abbreviated form using different calling plans. (300, 500, 1000 minute plans)

· Reflect and Apply:  Action Copy/Fast Copy is to be done after this activity.

Answer Sheet

	AT&T Digital One Rate 600
	Verizon Wireless Single Rate 600

	Total Minutes
	Additional minutes
	Process 
	Cost
	Process
	Cost

	600
	0
	.25(0)+89.99
	$89.99
	.35(0)+75
	$75.00

	650
	50
	25(50)+89.99
	$102.49
	.35(50)+75
	$92.50

	700
	100
	25(100)+89.99
	$114.99
	.35(100)+75
	$110.00

	750
	150
	25(150)+89.99
	$127.49
	.35(150)+75
	$127.50

	800
	200
	25(200)+89.99
	$139.99
	.35(200)+75
	$145.00

	850
	250
	25(250)+89.99
	$152.49
	.35(250)+75
	$162.50

	600+x
	X
	25(x)+89.99
	--------------
	.35(x)+75
	-------------


1. additional minutes and total monthly cost

additional minutes

total monthly cost

2. AT&T ( total monthly cost  = .25(additional minutes) + 89.99

Verizon ( total monthly cost = .35(additional minutes) + 75.00

3.   Graphical Analysis software

4. Positive correlation

5. AT&T ( y = .25(x) + 89.99

Verizon ( y = .35(x) + 75.00

6. They are the same

7. AT&T (89.99     Verizon ( 75.00

The y-intercepts represent the monthly cost before using any additional minutes

The two plans have two different monthly fees.

8. AT&T (  .25     Verizon ( .35

The slope represents the cost of each additional minute.

9. The Verizon Plan is cheaper at 83.75 vr. AT&T at 96.24

10. The Verizon Plan is cheaper at 125.75 vr. AT&T at 126.24

11. The AT&T Plan is cheaper at 146.24 vr. Verizon  at 153.75

12. Yes:  Intersection ( x = 149.9  y=127.47

The point of intersection is the point at which when adding additional minutes,   the AT&T plan becomes a better deal.  At 149 –150 additional minutes both plans have the same total monthly cost of $127.47.

Action Copy or Fast Copy answers

1.
Action Copy:  10.00
Fast Print:  25.00

2.
The fixed weekly rate.

3.
Action Copy:  $.07/copy
Fast Print: $.02/copy

4.
Action Copy:  y=.07x+10
Fast Print:  y=.02x+25

5.
Action Copy:  26.38=.07(234)+10
Fast Print:  29.68=.02(234)+25


Action Copy charges the least for 234 copies.

6.
Action Copy:  64.74=.07(782)+10
Fast Print:  40.64=.02(782)+25


Fast Print charges the least for 782 copies.

7.
Yes, when copying 300 copies, both companies charge $31.  Check justification.

8.
Fast Print

9.
Action Copy
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Your Company, Universal Sales, has asked you to submit a report on cellular phone service plans.  Using past phone bills from a previous plan, you notice company employees use approximately 600 minutes of airtime per month.  Use the information on the internet to compare 600 minute phone plans in your area.  Your boss has provided you with the following printout from the web to help you with your research.


Rate Plan Comparison Worksheet






     AT&T


  Verizon

Cellular Monthly Access Fee   








Additional Minutes










Describe in your own words how to find the cost, under each plan, for 650 minutes of total monthly cell phone usage for one person.

AT&T_________________________________________________________

______________________________________________________________

______________________________________________________________

Verizon________________________________________________________

______________________________________________________________

______________________________________________________________

Cell Phone Comparison Chart.

Fill in the table with the individual cost under each plan for the number of additional minutes given.

	AT&T Digital One Rate 600
	Verizon Wireless Single Rate 600

	Total Minutes
	Additional minutes
	Process 
	Cost
	Process
	Cost

	600
	0
	
	
	
	

	650
	50
	
	
	
	

	700
	100
	
	
	
	

	750
	150
	
	
	
	

	800
	200
	
	
	
	

	850
	250
	
	
	
	

	600+x
	x
	
	
	
	


1. What are the two variables in this problem?  __________________________

      Which of these is the independent variable? _________________________

      Which is the dependent variable? _________________________________

2. When an equation is written that represents a process in the real world, the equation is called a mathematical model of the process.  In this case our process is the task of determining how much a customer will pay for long distance service.  Using the information in the table above, write equations to model each long distance rate plan.

  AT&T Plan    ________________           Verizon Plan   __________________

3. A model for a real world circumstance can also be a table or a graph.  We have used a table for this problem above.  Now we want to represent the data using a graph.  Follow the instructions for Graphical Analysis to create a graph of your data from your cell phone comparison chart.
Graphing on Graphical Analysis:
· On the computer, launch into Graphical Analysis and click OK on the cover screen. 
·  Go up to DATA and select New Column > Manually entered…  
· The computer will ask you for a New Column Name and you need to type Verizon, then click ok. (A new column was just created.) 
· Next, double click on the X column and name it Minutes, change the point protector to the solid square symbol, then select 2 Dec. Places, and click ok. 
· Now, double click on the Y column and name it AT&T, change the point protector to the solid square, and then select 2 Dec. places, and click ok. 
· Finally, double click on the newly created data column for Verizon and select the solid triangle for the point protector, select 2 Dec. Places, and click ok. 
· Double click on the graph window so that a Graph Options window appears.  
· Select More y-Axis Options from this window and click on the square in front of Verizon, so that a check appears and click ok twice. 
· Now enter the data in the appropriate columns.  Use the minutes and cost columns from your cell phone comparison chart
· As you input the values, you will notice the two separate sets of data appearing on the Graph Window. 
· Draw a line of best fit for both sets of data. Analyze > Automatic Curve Fit

· When all your data is entered your group will want to gather around the screen so that they can see the graphs and answer the rest of the questions in the packet.
4. Study the graphs your group has created.  From your observations, what type of correlation is shown in these graphs?______________________________

5. What were the equations from your line of best fit?

AT&T?



Verizon ?



6. How do these equations compare to the equations you got from the table?




























7. From your graph, determine the Y/Cost-intercepts (b-value) for each plan’s equation.

AT&T  ________________                 Verizon   _____________________

     What do these Y-intercepts/Cost-axis intercepts represent in this problem? 

     (Hint: the answer is not “the place where the lines cross the y-axis.”)

     ______________________________________________________________

     Explain why the cost-axis intercepts are different for the two plans.

    ______________________________________________________________

8. What is the Slope (m - value) for each of your lines of best fit?

AT&T__________________                  Verizon __________________

     What do these values represent? __________________________________

    ____________________________________________________________

9. Which Plan would you recommend to a customer who uses a total of 625 minutes a month?  Be sure to give reasons for your answer.

__________________________________________________________

__________________________________________________________

__________________________________________________________

10. Which Plan would you recommend to a customer who uses a total of 745 minutes a month?  Be sure to give reasons for your answer.

___________________________________________________________

___________________________________________________________

___________________________________________________________

11. Which Plan would you recommend to a customer who uses a total of 825 minutes a month?  Be sure to give reasons for your answer.

___________________________________________________________

___________________________________________________________

___________________________________________________________

12. Do the lines of the graphs cross? ____________ 

      A point at which two graphs cross is called a point of intersection.   What is the point of intersection (if any) for these two lines?  

Point of intersection________________

     What is the meaning of this point of intersection? _____________________

______________________________________________________________

______________________________________________________________

______________________________________________________________

13. Find the exact intersection point using the following steps and the graphing calculator.

· Press the Y=  key and clear any existing equations

· Enter your mathematical models (formulas) for Sprint PCS and Nextel in Y1 and Y2

· Clear your statplot by pressing 2nd ( Y=  ( 4 ( Enter ( Enter
· Press Window to adjust your window settings.

Suggested values:  Xmin = 0




      Xmax = 300




      Xscl = 50


                            Ymin = 0





      Ymax = 200




      Yscl = 50

· Press Graph, you should see both lines on your screen.

· Find the point of intersection by 

       Press 2nd ( TRACE



       Press or move down to number 5




       Press Enter three times
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