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Instructions to candidates

1.	The rules for the conduct of examinations are detailed in the school handbook. Sitting this examination implies that you agree to abide by these rules.

2.	Write your answers in this Question/Answer booklet preferably using a blue/black pen.
Do not use erasable or gel pens.

3.	You must be careful to confine your answers to the specific question asked and to follow any instructions that are specific to a particular question.

4.	Show all your working clearly. Your working should be in sufficient detail to allow your answers to be checked readily and for marks to be awarded for reasoning. Incorrect answers given without supporting reasoning cannot be allocated any marks. For any question or part question worth more than two marks, valid working or justification is required to receive full marks. If you repeat any question, ensure that you cancel the answer you do not wish to have marked.

5.	It is recommended that you do not use pencil, except in diagrams.

6.	Supplementary pages for planning/continuing your answers to questions are provided at the end of this Question/Answer booklet. If you use these pages to continue an answer, indicate at the original answer where the answer is continued, i.e. give the page number.

7.	The Formula sheet is not to be handed in with your Question/Answer booklet.
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Question 1	(5 marks)
The displacement vector of a particle at time  seconds is given by  cm.

Show that the particle is moving at a constant speed and determine this speed.



Question 2	(6 marks)
Let .

(a)	Show that  is a factor of .	(2 marks)














(b)	Solve the equation .	(4 marks)



Question 3	(7 marks)
The functions  and  are defined as  and .

(a)	Sketch the graph of  on the axes below.	(3 marks)
	[image: ]
(b)	Sketch the graph of  on the axes below.	(3 marks)
	[image: ]
(c)	Determine the range of function , where .	(1 mark)



Question 4	(6 marks)
Let  and .

(a)	Express  and  in polar form and hence show that .	(3 marks)


















(b)	Hence show that  .	(3 marks)



Question 5	(6 marks)
The equations of planes  and  are  and  respectively.

(a)	Explain whether any of these planes are parallel.	(2 marks)













(b)	Solve the system of linear equations for the three planes.	(3 marks)


























(c)	Describe the geometric interpretation of the solution of the system of equations.	(1 mark)



Question 6	(7 marks)
[image: ]Linear function  has domain 
and is shown on the graph at right.

(a)	Determine .	(1 mark)










(b)	Draw the graph of 
on the same axes.	(2 marks)



Function  is defined by .

(c)	Determine .	(2 marks)
















(d)	Solve the equation .	(2 marks)



Question 7	(6 marks)
The point  lies on the surface of a sphere with diameter . The position vectors of  and  relative to  are  and  respectively.

(a)	Prove that .	(2 marks)

















The point  lies on the diameter of the sphere such that  is perpendicular to  and .

(b)	When  and , determine the value of the constant  and the position vector of  relative to .	(4 marks)
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	See next page
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Question 8	(7 marks)
Let  and  be the two square roots of the complex number . On the diagram below, indicate the locus of a complex number  which satisfies  and .
[image: ]
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