Text Messaging Problem
An Application of Systems of Linear Equations
(Task taken from Iowa Core Mathematics, High School, Rigor and Relevance Quadrant Examples.)
Research some text-messaging plans available in your area. Construct a mathematical model that represents each plan. Given your text-messaging habits and the mathematical models, evaluate these plans, and choose the one that is best for you. Explain your choice and why you think it’s the best plan for you.

Possible Elaboration of the Task with Analysis and Solutions

For example, in December 2007 the website below gave prices from NexTel.

http://www.nextel.com/en/services/messaging/text_messaging.shtml
Unlimited Text Messaging Plan-$15.00/month

Includes unlimited text messaging

Text Messaging 1000 Plan-$10.00/month

Includes 1000 text messages (additional messages: $0.20 per sent/received message)

Text Messaging 300 Plan-$5.00/month

Includes 300 text messages (additional messages: $0.20 per sent/received message)

Pay-As-You-Go Text Messaging Plan-$0.20 per sent/received message
If x is the number of text messages sent and received then functions C(x) for the cost of x text messages for the four plans may be looked at as follows…

Unlimited Text Messaging Plan:  C(x) = 15

Pay-As-You-Go Text Messaging Plan:  C(x) = 0.20x

Text Messaging 1000 Plan:  

For x = 0-1000, C(x) = 10

For x > 1000, C(x) = 0.20(x-1000) + 10

Text Messaging 300 Plan:

For x = 0-300, C(x) = 5


For x > 300, C(x) = 0.20(x–300) + 5

Is the Unlimited Plan best for you? Explain.

Comparing the Unlimited Plan to the other 3 plans:
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Also, you could use equations to solve.

It should be noted that the individual’s text messaging usage will determine which plan is best.  For example, if one were to compare just the Unlimited Text Messaging Plan to the other 3 plans (as seen in the representations above) he/she would see that the cost of each of the other plans is less initially, however there is a number of text messages where the other 3 plans become more expensive (more than 1025, 350, and 75 messages respectively).
Is the Pay-As-You-Go Plan ever the best plan for you? Explain.

Comparing the Pay-As-You-Go Plan to the other Plans:

Consider the Pay-As-You-Go Text Messaging Plan’s rate of change (0.20) and when this plan is a better option.  If the 300 Plan costs a minimum of $5 then a comparison of the Pay-As-You-Go Plan vs. a constant function of $5 could be represented as…
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Also, you could solve .2x = 5

Therefore, one might conclude that for very low usage (less than 25 messages per month) this plan would be a good choice.

Which plan is better for you – the 300 Plan or the 1000 Plan? Explain.

Comparing the 300 Plan to the 1000 Plan:

Initially, one might compare the rates of change of these two plans. First, noticing that the 300 Plan and the 1000 Plan have the same rate of change, one might conclude that the 300 Plan will always be more expensive than the 1000 Plan for x-values (number of text messages) greater than 300.  

However, if you look at x-values between 300-325 and you will notice that the 300 Plan is less expensive for this range of messages. Also, you could use equations to solve.
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Compare tabular and graphical solution methods.

Describe some advantages and disadvantages.

	Advantage of Tabular Method

	· Read numbers directly off table (i.e., find the specific x-value by finding when the equation Y2 is equal to exactly 10)

· Shows numerical patterns (i.e.,  increasing, decreasing, rate, etc …)

	Disadvantages of Tabular Method

	· May not show exact solution based on increment of the table.

· Time consuming and less accurate without technology.

· Can be procedural if using technology w/o prior understanding.

	Advantages of Graphical Method

	· Visually shows patterns (i.e., increasing, decreasing, rate, etc…)

	Disadvantages of Graphical Method

	· Time consuming and less accurate without technology.

· “TRACE” method is an estimate.

· “INTERSECTION” method can be procedural if using technology w/o prior understanding


Note:
Higher Level thinking occurs when learners can move fluently between these multiple representations and make judgments about their effectiveness.
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