Help!  I’m Broke and I Need A Phone!

PASS OBJECTIVES:

Standard 1.1 – Translate word phrases and sentences into expressions and equations and vice versa.

Standard 2.3 – Calculate the slope of a line using a graph, an equation, two points or a set of data points.

Standard 2.5b – Interpret the slope and intercepts within the context of everyday life.

Standard 2.7 – Solve systems of linear equations by graphing, substitution, and elimination.

Standard 3.1b – Make valid inferences, predictions, and/or arguments based on data from graphs, tables, and charts.

MATERIALS:

Teacher – ELMO, Overhead, or Projector, Geometer Sketchpad, Computer, Worksheet

 http://plato.acadiau.ca/courses/educ/reid/Sec-Math-Teaching-Activities
*This lesson may also be completed using graphing paper, rather than Geometer Sketchpad if not available.

PROCEDURES: 

· Explain to the students that linear equations and graphs are good tools for describing and comparing motion at constant velocities.

·  Present the problem to the students using the ELMO or overhead projector.

·  Distribute the handouts and thoroughly explain the problem to the students to ensure that everyone understands the situation.

·  Group the students into pairs and they will do Questions A and B from the handout.

· For Question A, the students will let c=cost and m=minutes

· Each pair of students will discuss their answers to the rest of the class.

· Then, the students will separately utilize Geometer’s Sketchpad to do Question C.

· For Question C, they will construct the graph based on the numbers calculated in Question B. (See Handout)

· Then, the students will repeat the same process to construct lines for the other two companies, labeling each line with the companies’ name.  (See Handout)

· Next, in pairs, the students will answer Question D, and share their results with the class.

· Then, for questions E and F,  have the students, individually, graph the lines for the first two companies, by starting a new GSP sketch.

· Then, the students will construct two points: on floating freely, and one on the Y-axis.  (See Handout)

· Then, the students will construct the line between the two points.  (See handout)

· Now the students will measure the equation and the slope.  (See handout)

Note: Some students may prefer a numerical approach to an algebraic one, so they could do Question B first, or omit Question A until after they have done Question C.

SUMMARY:

How are the three graphs the same? 

How are the three graphs different? 

Which company would you sign up with? Why?

What relationships are present between two of the companies?  All three companies?

Help!  I’m Broke and I Need A Phone!
Your parents and you have talked it over and decided that you can purchase a cellular phone and they will pay half.  You have only a part time job and do not make a lot of money, so you would like to look at the different options for buying a phone, preferably the cheapest.  You phone around to the different companies and this is what you find out:

	Company Name
	Monthly Base Fee
	Charge per minute/ day rates

	Invisible Mesh
	None
	$0.30 

	Atlantic Phones
	$40/ month 
	$0.15

	Cell Rules
	$25/month
	$0.25 


A) Write an equation to represent the cost of all plans from each company

Let cost =c 

Let number of minutes =m

Invisible Mesh 
c =  .30m  (red on graph)

Atlantic Phones
c =. 15m + 40  (green on graph)

Cell Rules

c = .25m +25  (blue on graph)

B.  Find the cost of each of the plans for the following number of minutes, used in one month:
i) 50 minutes

ii) 100 minutes

iii) 125 minutes

iv) 150 minutes

v) 200 minutes

vi) 300 minutes

Represent this in a table. 

	
	                                  Company Cost

	Minutes
	Invisible Mesh
	Atlantic Phones
	Cell Rules

	50
	$15
	$47.50
	$37.50

	100
	$30
	$55
	$50

	125
	$37.50
	$58.75
	$56.25

	150
	$45
	$62.5
	$62.50

	200
	$60
	$70
	$75

	300
	$90
	$85
	$100


C) Graph the equations that you wrote in Part A.  Is there a point that all three of the plans have the same cost per minute?
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D) Which plan do you think would be the most cost-effective and save you money? Explain your answer.

The Invisible Mesh Company would be the most cost-effective if you were going to use under 200 minutes because there is no monthly charge, which seems to decrease the overall cost.                 

If you look at the cost at 300 minutes for the different companies, then the cost for Atlantic Phones is cheaper then Invisible Mesh.  So Atlantic phones would be the most appropriate plan if you are going to use a lot of hours.

D) Imagine you worked for Cell Rules and your boss wanted to increase the number of subscribers who use their phones for about 300 minutes a month.  Can the company lower its monthly base fee to make it the most economical for those users? 

E) Imagine you worked for Cell Rules and your boss wanted to increase the number of subscribers who use their phones for about 300 minutes a month.  Can the company lower its charge per minute to make it the most economical for those users?

STUDENT HANDOUT……HOW TO:

Construct A Graph:

· Select Show Grids from the Graph menu.

· Select Plot Points from the Graph menu.

· Fill in the values of two of the points from the data.

· If you can’t see the points, drag the Unit point towards the origin to change the scale.

· Select the two points.

· Select the select tool.

· Then click on both points

· Select Line from the Construct menu.

· Then, repeat the same process to construct lines for the other two companies, labeling each line with the companies’ name.

· Select Label Line from the Display menu.

· Select Thick from the Line Width in the Display menu.

· Select Color from the Display menu and color each line differently.

Construct Two Points:


‘Free’ Point – 

· Create a completely free point by selecting the Point tool.

· Click anywhere, but not on the axis or any other line.

· Select a point and choose Coordinates from the Measure menu to display the coordinates of that point.

Point on Y-axis – 

· Select Show Grid from the Graph menu.

· Next, create a free point on the Y-axes by clicking the select tool and clicking on the y-axis.

· Select Point On Axis from the Construct menu.

· You can move the new point up and down the axis by clicking and dragging it.

Construct A Line Between Two Points:

· Select the two points, by: selecting the Select tool, then clicking on both points.

· Last, select Line from the Construct menu. 

Determine the Equation and Slope:

· Select the line by selecting the Select tool and clicking on the line.

· Select Equation from the Measure menu. (If you only wanted to know the slope of the line, select Slope from the Measure menu.)

Rubric
4 
Complete understanding of concepts 

Computations are correct 

Include correct equations, table, and graph

Clear, detailed explanations to handout questions

3 
Generates some understanding of concepts 

Minor computational errors 

Minor errors in equations, table, or graph

Limited explanations to handout questions 

2
Limited understanding of concepts 

Major computational errors 

Major errors in equations, table, or  graph 

 Unclear explanation and missing major steps 

1
 No understanding of concepts 

Incorrect or missing computations 

Missing equation, table, and graph

No explanation
