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	ALL SAINTS’ COLLEGE

Ewing Avenue, Bull Creek, Western Australia

	
	introductory calculus


Validation Test – Piecewise Linear Functions

Instructions                                                                            Name _______________
Answer all questions.

Show sufficient working out to allow answers to be checked.

Time allowed is 50 minutes.

Question 1  [ 8 marks ]
(a) On the axes below sketch the following function 
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(b) Use the function definition to find 
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(c) Use the function definition to find x when 
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_____________________________________________________________________

_____________________________________________________________________

Question 2    [ 5 marks ]
The graph of a piecewise function
[image: image9.wmf]),
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 is shown below. Write its equation.
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_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

Question 3     [ 12 marks ]
Two mobile phone companies are competing for customers. They offer the following plans for total calls made per month.
Freedom Phones: A monthly access fee of $20 and then the first 30 minutes of calls are free. For calls in excess of 30 minutes a charge of 45 cents per minute is made.

Alpha Phones: A monthly access fee of $18 is charged and all calls are charged at 30 cents per minute.
(a) Find a function F(x) to represent the monthly cost of using Freedom Phones for calls totalling x minutes.
_____________________________________________________________________

_____________________________________________________________________  
(b) Find a function A(x) to represent the monthly cost of using Alpha Phones for calls totalling x minutes.                           
_____________________________________________________________________
_____________________________________________________________________

(c)You are writing a report for the Telecommunication Weekly comparing the costs of using each plan. In the space below write your report identifying clearly when each plan should be used. Include a sketch graph in your analysis.
_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________
_____________________________________________________________________

Question 4    [ 8 marks ]
A natural gas company ELECRO supplies gas to the retail market based on the following three tiered piecewise function. The cost in dollars is C and the number of units of gas used by the consumer is x.
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(a) Graph the function on the axes below.
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(b) Another gas supplier GASCO supplies gas according to the relationship 
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and charges a fixed supply charge of $25 and for supplying 1000 units charges $55. Find the relationship 
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 and graph it on the same axes.
_____________________________________________________________________
_____________________________________________________________________

_____________________________________________________________________

(c) Compare the charges made for gas for the two companies.
__________________________________________________________________

__________________________________________________________________

Question 5     [ 10 marks ]
The main supplier of natural gas to the Western Australian economy uses the following schedule for the retail market.

	Alinta Prices (Inclusive of GST) Effective from 1 July 2003

	

	Residential customers (metropolitan) 
	Prices including GST
( from 1 July 2003)

	

	Supply charge
	10.01 cents per day

	

	The first 12 units used on average per day
	7.01 cents per unit

	

	The next 24 units used on average per day
	4.55 cents per unit

	

	Over 36 units used on average per day
	3.44 cents per unit


(a) A consumer uses 10 units of gas for the day. Calculate their daily cost.

_____________________________________________________________________

_____________________________________________________________________

(b) Another consumer uses 18 units of gas for the day. Calculate their daily cost.

_____________________________________________________________________

_____________________________________________________________________

(c) A customer uses 50 units of gas for the day. Find the daily cost.
_____________________________________________________________________

_____________________________________________________________________

(d) Derive a piecewise function to represent the daily cost C, of using x units of gas.

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________
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