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Question 1	(5 marks)
Determine the area bounded by the line  and the parabola .









Question 2	(5 marks)
A curve, defined for , passes through the point  and its gradient is given by



(a)	Verify that  is a stationary point, determine the value of the second derivative at  and hence describe the nature of the stationary point.	(3 marks)























(b)	Determine the equation of the curve.	(2 marks)












Question 3	(7 marks)
A bag contains  counters,  marked with  and the remainder marked with . The random variable  is the number on a randomly selected counter from the bag.

(a)	Explain why  is a Bernoulli random variable and determine the mean and variance of .
		(3 marks)












Each of the  students in a class randomly select a counter from the bag, note the number on the counter and then replace it back in the bag. The random variable  is the number of students in the class who select a counter marked with .

(b)	Define the distribution of  and determine the mean and variance of .	(3 marks)













(c)	Explain why it is important that the students replace their counters for the distribution of  in part (b) to be valid.	(1 mark)
















Question 4	(8 marks)
Determine

(a)	 when .	(2 marks)










(b)	 when .	(3 marks)









(c)	 when .	(3 marks)


















Question 5	(7 marks)
Functions  and  are such that



(a)	Determine .	(3 marks)

















(b)	Use the increments formula to determine an approximation for .	(3 marks)














(c)	Briefly discuss whether using the information given about  and the increments formula would yield a reasonable approximation for .	(1 mark)















Question 6	(5 marks)
The graph of  has a stationary point at  and , where  is a constant.

Determine the interval over which  and .













































Question 7	(8 marks)
Initially, particle  is stationary and at the origin. Particle  moves in a straight line so that at time  seconds its acceleration  cms-2 is given by  where .
(a)	Determine the speed of  after  second.	(3 marks)














(b)	Determine the speed of  when it returns to the origin.	(5 marks)






































Question 8	(7 marks)
(a)	Determine an expression for .	(2 marks)









The volume of water in a tank,  litres, is changing at a rate given by , where  is the time in hours. The rate of change is shown in the graph below.
[image: ]
(b)	Using the result from part (a) or otherwise, determine the change in volume of water in the tank between  and  hours.	(5 marks)
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