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Question 14										         (9 marks)
Let  be the sum of the first  terms of an arithmetic sequence with first term  and common difference .

The sum of the first  terms of the sequence is .


(a)	Show that .	(2 marks)
















The sum of the first  terms of the sequence is .

(b)	Determine the sum of the first  terms of the sequence.	(3 marks)



The sum  can be expressed in the form , where  and  are constants.

(c)	Determine the value of , the value of  and then use calculus to show that  is the maximum sum of the sequence.	(4 marks)



Question 15	(7 marks)
The graph of  is shown below, where  is a positive constant and .
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(a)	On the axes above sketch and label the graphs of

(i)	.	(2 marks)


(ii)	.	(2 marks)



(b)	Given that the curve  passes through the point , solve  for .
		(3 marks)


















Question 16	(8 marks)
For two events  and ,  and . Determine the value of the constant  in each of the following cases:

(a)	 and  are mutually exclusive.	(1 mark)







(b)	.	(2 marks)











(c)	.	(2 marks)













(d)	.	(3 marks)


















Question 17	(8 marks)
The length of a is twice its width, and the sum of its height, width and length is  cm. Let the width of the cuboid be  cm.

(a)	Show that the volume of the rectangular prism is  cm3.	(2 marks)












(b)	Use a method involving differentiation to determine the height of the rectangular prism that maximises its volume. Justification of nature is not required.	(3 marks)


















(c)	Determine the maximum possible total surface area of the rectangular prism. Justification of nature is not required.	(3 marks)



Question 18	(8 marks)
(a)	Determine the global minimum and maximum values of the function  when the domain of  is restricted to .	(2 marks)










(b)	Determine the discriminant of  and use it to explain how many roots the function  has.	(2 marks)









(c)	The graph of  is symmetrical about the line  and passes through the points  and . Determine the roots of the graph.	(4 marks)



Question 19	(7 marks)
A team of workers is using a pile driver to drive wooden poles 4 metres long into the ground. The first hit of the pile driver drives a pole 50 cm into the ground. The second hit drives the pole another 40 cm into the ground. The third hit drives the pole another 32 cm into the ground and successive distances driven by the pile driver form a geometric sequence.

(a)	How much further will the fifth hit drive the pole into the ground?	(1 mark)






(b)	Determine the total distance the wooden pole has been driven into the ground after 12 hits of the pile driver.	(2 marks)







(c)	If the worker continued in this way, what length of the wooden pole will always be left above ground in the long term? Justify your answer.	(2 marks)








A second team of workers is also using a different pile driver to drive the same length poles into the ground. The first hit of this pile driver drives the pole 12 cm into the ground. The second hit drives the pole  cm into the ground and the third hit drives the pole another 27 cm into the ground. 


(d)	Determine  given that the successive distances form a geometric sequence.	(2 marks)
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