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Structure of this paper
	Section
	Number of questions available
	Number of questions to be attempted
	Suggested working time (minutes)
	Marks available

	Calculator Free
	2
	2
	15 minutes
	15

	Calculator Assumed
	4
	4
	30 minutes
	29

	
	Marks available:
	
[bookmark: _GoBack]/44


	
	Task Weighting
	6% 



Instructions to candidates
· The rules for the conduct of this examination are detailed in the booklet WACE Examinations 
Handbook.  Sitting this examination implies that you agree to abide by these rules.
· Answer the questions in the spaces provided.

·  Spare answer pages can be used. If you need to use them, indicate in the original answer space where the answer is continued.



Question 1	(6 marks)
A sequence is defined by .

(a)	Write the first six terms of the sequence in the following table.	(2 marks)
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	





(b)	Graph the first six terms of the sequence on the axes below.	(2 marks)
[image: ]

(c)	The general rule for the  term of the sequence is in the form of  . Determine the value of the constant  and the value of the constant .	(2 marks)



Question 2		(9 marks)

(a)	Determine the next three terms for the recurrence relations below.


         (i)		(3 marks)





	(ii)	 	(3 marks)








(b)	Give a reason why the value ofin (a) (ii) will never be greater than zero.	 (1 mark)



(c)	Write the simplified rule for the nth term for the table of values shown below.	(2 marks)	
	

	3
	5
	6
	10

	

	7
	2
	–0.5
	–10.5










End of non-calc: Working page
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Question 3	(7 marks)
For each birthday Isabel receives a sum of money from her grandmother.
On her 15th birthday she receives $50.
On her 16th birthday she receives $55.
Isabel wishes to predict how much she will receive from her grandmother in the future. She thinks the amount she receives could be an arithmetic or geometric sequence.
(a) Complete the two tables below for how much Isabel will receive on her 
17th and 18th birthday.                                                                             (3 marks)                                                                                          
	Arithmetic Sequence

	Birthday
	15th
	16th
	17th
	18th

	Amount received
	$50
	$55
	
	

	
	
	
	
	

	Geometric Sequence

	Birthday
	15th
	16th
	17th
	18th

	Amount received
(to the nearest dollar)
	$50
	$55
	
	





[bookmark: MTBlankEqn] (b)	Complete the recursive rules below, for each of the above tables, where  is the amount Isabel receives on her  birthday.	(2 marks)

	Arithmetic Sequence
	
	Geometric Sequence

	
 
	
	
 
	
	

	
	

	





The maximum amount Isabel’s grandmother gives as a birthday present is $80.

(c)	Determine on which birthday Isabel will receive $80 from her grandmother.
Clearly identify your answer for each sequence.	(2 marks)




Question 4	(7 marks)
An unmanned submarine has to return directly to its host ship, currently at anchor and  km away from the submarine. With failing batteries, the submarine can travel  km in the first hour,  km in the second hour and so on, always  km less than in the previous hour until it no longer moves.

(a)	Determine the total distance travelled by the submarine in the first three hours.	
 	(2 marks)










(b)	Determine a simplified rule for the distance  travelled by the submarine in the
 hour.	(2 marks)









[bookmark: _Hlk66014897](c)	At the start of which hour will the submarine no longer move?	(1 mark)








(d)	State, with reasons, whether the submarine will reach its host ship.	(2 marks)



Question 5	(7 marks)
The seats in an amphitheatre are numbered in numerical order from the first row to the last row, and from left to right as shown in the diagram below.
[image: <EFOFEX>
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The first row has  seats. Each succeeding row has  more seats than the previous one.


(a)	Write down a recursive rule for , the number of seats in row .	(2 marks)




(b)	The last row in the amphitheatre has  seats. Determine how many rows of seats are in the amphitheatre.	(1 mark)




(c)	A family of four has been allocated seats 119 to 122. Determine if they are sitting in the same row, justifying your answer.	(2 marks)






Due to social distancing requirements, the number of seats in each row is reduced. A new recursive rule for the number of seats in row  is



(d)	Describe two changes that have occurred to the arrangement of the seats in the amphitheatre.
	(2 marks)






Question 6	(8 marks)
Saltwater flows steadily into a tank, where it is mixed with existing water. An overflow spout on the tank allows excess water to flow out. The salt concentration in the tank can be modelled by , where  is the concentration, in parts per million, after saltwater has been flowing into the tank for  minutes.

(a)	Determine .	(1 mark)





(b)	Determine the value of  for  to first exceed  ppm.	(1 mark)





(c)	Plot points to show the salt concentration at  minute intervals on the axes below, after first adding an appropriate scale to the vertical axis.	(3 marks)
[image: ]

(d)	Describe the feature of the plotted points that indicates the salt concentration will eventually reach a steady-state.	(1 mark)






(e)	Determine, with justification, the steady-state salt concentration.	(2 marks)


End of test: EXTRA WORKING PAGE:
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