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	ALL SAINTS’ COLLEGE

Ewing Avenue, Bull Creek, Western Australia

	
	introductory calculus


Linear Functions – Internet Plans
This investigation is to be completed at home and a Validation Test will be given in class. Students are allowed to bring in one A4 sheet of notes (can be written on both sides) for use in the Validation Test. In the investigation you will learn about plotting piecewise functions and will then apply this to a comparison on internet plans offered by a company.
Section A – Graphing Piecewise Linear Functions
· A linear function 
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This means for values of  
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 the function to be graphed is 
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Graph this function on the axes below.
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Piecewise functions can be graphed easily on your calculator. The above function is entered as follows. Notice that when entering each part brackets must be used.
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Note that the <, >, ≤ and ≥ are obtained by SHIFT CHARS as shown below.
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· Now you graph the following functions on your calculator.
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Section B Applications of Piecewise Functions

Car Hire

A car hire firm charges a fixed fee of $50 per day and then for any kilometres over 200 a charge of 20 cents per kilometre is levied.

· Find the hire cost if 100 km is travelled.

· Find the hire cost if 200 km is travelled.

· Find the hire cost if 300 km is travelled.

· The formula for hiring the car for d, kilometres can be written as a piecewise function as follows. Examine the function carefully and make sure you understand how it is formed.
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· Now graph this function on your graphics calculator. Don’t forget to adjust the scales to a reasonable size. Now graph this function on your graphics calculator. Don’t forget to adjust the scales.

· Use the calculator to find the number of kilometres travelled if the total hire cost was $165. You could define another function F3(X) = 165 and the use the FCN menu and intersection. Make sure you adjust your scales if necessary.
· Explain clearly what happens to the graph of C(d) if  the excess distance rate changes.

· Explain clearly what happens to the graph of C(d) if  the fixed daily charge changes
Plumbing Services

Very Reasonable Plumbing Services charge a fixed fee of $80 for a job that is completed in 2 hours or less. If a job takes longer than 2 hours an extra charge of $25 per hour is levied.

· Derive a piecewise function to represent this situation.

· Graph it on your calculator.

· Use your graph to find the number of hours a plumber worked if the total cost was $325.
Telstra Dial Up Internet
For dial up internet Telstra offers the following plans.
Frequent Plan

$28.95 per month access fee allowing downloads of up to 400 MB. For downloads exceeding 400MB a charge of $0.20 per MB is levied.

Mega Plan

$38.95 per month access fee allowing downloads of up to 700MB. For downloads exceeding 700MB a charge of $0.20 per MB is levied.

· Calculate the cost of each plan for downloads of 300 MB.

· Calculate the cost of each plan for downloads of 700 MB.

· Calculate the cost of each plan for downloads of 900 MB

· Derive a piecewise function to represent the cost of each plan.

· Graph these functions on the same set of axes. Make sure a suitable scale is chosen.

· Use the FCN facility on your calculator to find the download level that would make a customer change from the Frequent to Mega plan.

· Explain clearly the effect of increasing the excess megabyte rate for the Frequent Plan but leaving the Mega Plan charge unchanged.
· A new plan is introduced. It charges a fixed fee of $25 per month and then 3.1 cents per MB of downloads. Enter this graph onto your calculator and then compare this to the original Frequent and Mega plans. 
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