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	Working time (minutes)
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Instructions to candidates

1. The rules for the conduct of Western Australian external examinations are detailed in the Year 12 Information Handbook 2013. Sitting this examination implies that you agree to abide by these rules.

2. Write your answers in the spaces provided in this Question/Answer Booklet. Spare pages are included at the end of this booklet. They can be used for planning your responses and/or as additional space if required to continue an answer.
· Planning: If you use the spare pages for planning, indicate this clearly at the top of the page.

· Continuing an answer: If you need to use the space to continue an answer, indicate in the original answer space where the answer is continued, i.e. give the page number. Fill in the number of the question(s) that you are continuing to answer at the top of the page.
3. 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 an answer to any question, ensure that you cancel the answer you do not wish to have marked.
4. It is recommended that you do not use pencil, except in diagrams.
Section Two: Calculator-assumed
(100 Marks)
This section has thirteen (13) questions. Answer all questions. Write your answers in the spaces provided.

Working time for this section is 100 minutes.

Question 8
(5 marks)

(a)
Express the following in exact polar form 
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(ii)
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(b)
Express the following in exact Cartesian form 
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(iii)
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Question 9
(8 marks)

Let 
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aijk

 and 
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(a)
Calculate the angle between 
[image: image10.wmf]a

 and 
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, to the nearest degree.
(2 marks)

(b)
Determine vector 
[image: image12.wmf]c

, parallel to the resultant of 
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 and 
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 and with a magnitude of 
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(2 marks)

(c)
Determine a unit vector 
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, perpendicular to both 
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 and 
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.
(4 marks)

Question 10
(5 marks)

Let 
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(a)
Write down a decimal approximation for 
[image: image21.wmf](5)

f

, rounded to 2 decimal places.
(2 marks)

(b)
Write down an exact value for 
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.
(2 marks)

(c)
Write down a simplified expression for 
[image: image23.wmf]()

fx

.
(1 mark)

Question 11
(6 marks)

A curve is defined implicitly by 
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(a)
Determine an expression for 
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(1 mark)

(b)
Describe the gradient of the curve for 
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(i)
as 
[image: image27.wmf]x

 approaches 9.
(1 mark)

(ii)
as 
[image: image28.wmf]y

 approaches 9.
(1 mark)

(c)
Determine the equation of the tangent to the curve when 
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(3 marks)

Question 12
(8 marks)

(a)
On the Argand diagram below, sketch and label both of the following sets of points:

(i)
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(2 marks)
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(b)
Determine, to four decimal places, the largest possible argument, 
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, of the complex number 
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 that satisfies 
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(3 marks)

Question 13
(10 marks)

The Cartesian equation of a plane is 
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(a)
State a vector equation of this plane.
(1 mark)

The parametric equations of line 
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 are 
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(b)
State a vector equation for line 
[image: image39.wmf]L

.
(1 mark)

(c)
Determine the position vector of 
[image: image40.wmf]A

, the point of intersection of line 
[image: image41.wmf]L

 and the plane.




(4 marks)

(d)
The points 
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 and 
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 both lie on line 
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 such that 
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 divides 
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 internally in the ratio 1:2. Determine the position vector of 
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 given that 
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(4 marks)

Question 14
(7 marks)

(a)
Show that the gradient of the curve 
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 at the origin is 0.
(3 marks)

(b)
The graphs of 
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(i)
Determine the exact value of 
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, 
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, given that the shaded region has an area of 6 square units.
(3 marks)

(ii)
Determine the exact area between 
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(1 mark)

Question 15
(7 marks)

In the diagram of triangle 
[image: image61.wmf]PQR

 below, 
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 is the midpoint of side 
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, 
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 lies on the side 
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 such that 
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 is the point of intersection of lines 
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 and 
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 such that 
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Let 
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(a)
Express the following vectors in terms of 
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 and/or 
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(i)
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(1 mark)

(ii)
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(b)
Show that 
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(2 marks)

(c)
Prove that 
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 bisects 
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.
(3 marks)

Question 16
(8 marks)

(a)
Use polar inequalities to describe the shaded region shown below.
(2 marks)
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(b)
Sketch the polar graph 
[image: image82.wmf]r
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 on the axes above.
(1 mark)

(c)
Sketch the polar graph 
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 on the axes above.
(2 marks)

(d)
Show that the shortest distance from the point of intersection of  
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 and 
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 to the shaded region shown above is 
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(3 marks)

Question 17
(8 marks)

Let 
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(a)
Sketch the graphs of 
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 and 
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 on the axes below.
(2 marks)
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(b)
Describe the relationship between the functions 
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 and 
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(1 mark)

(c)
Determine an expression for 
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(1 mark)

(d)
Show that for 
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(2 marks)

 (e)
If 
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(2 marks)

Question 18
(9 marks)

In this question you may assume that 
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(a)
Continue to simplify the limit below, to establish that 
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(3 marks)
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(b)
If 
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, then from first principles, 
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(3 marks)

(c)
Show that 
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(3 marks)

Question 19
(14 marks)

A right triangular prism 
[image: image113.wmf]ABCDPQ

 is shown (not to scale). All lengths are in metres.
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(a)
Show that 
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 are all perpendicular to each other.
(2 marks)

(b)
Show that
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.
(2 marks)

(c)
At time 
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 seconds, a small body, 
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, leaves 
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 and moves directly towards Q with a constant velocity of 1.5 m/s. Write down an equation for the position vector of 
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 at any time 
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.
(3 marks)

(d)
At the same instant that 
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 leaves 
[image: image123.wmf]D

, a second small body, 
[image: image124.wmf]Y

, leaves 
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 and moves directly towards 
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 with a constant velocity of 1 m/s. Determine the minimum distance between 
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 and 
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 during this motion, to the nearest centimetre.
(7 marks)

Question 20
(5 marks)

Prove that the last digit of 
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, where 
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 is a positive integer, is always the last digit of 
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.
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