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Instructions: 
 Attempt all questions. 
 Start each question in a new booklet. Put your name on every booklet.  
 Show all necessary working.  
 Marks may be deducted for incomplete or poorly arranged work. 
 Work down the page.  
 Do not work in columns. 
 Each question will be collected separately. Submit a blank booklet if you do not attempt a question. 
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Section I 

5 marks 

Attempt Questions 1 - 5 

Use the multiple choice answer sheet for Questions 1 5  

 

1 One of the factors of   3 27 4P x ax x kx      is  4x   and the remainder when  P x  is  

 divided by  1x  is 6 . 

 Which of the following is correct? 

(A) 16 27a k    and 3a k    

(B) 16 27a k   and 3a k   

(C) 16 27a k    and 3a k   

(D) 16 27a k   and 3a k    

 

2 Two points  22 ,P t t and  22 ,Q s s lie on the parabola 2 4x y . It is known that 4ts   . What   

 are the coordinates of the midpoint of PQ? 
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3 The derivative of a function is given as  
2

2

x
f x
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 . Which of the following could be  

 true of the original function  y f x at the point where 0x  ? 

A) There is a horizontal point of inflection  

B) There is a minimum turning point  

C) There is a maximum turning point 

D) The gradient is not defined 

 





4 The chord of contact from an external point  0 0,A x y to the general parabola 2 4x ay  has  

 equation  0 02xx a y y  . From what external point are the tangents to the parabola 2 6x y  

 to be drawn so that 2 3 3 0x y   is the chord of contact? 

 

A)  1, 1    

B)  2, 1    

C)  1, 3   

D)  2, 3  

 

5 What is the derivative of 
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Section II 

38 marks 
Attempt Questions 6 8  
 
Answer each question in a SEPARATE writing booklet. Extra writing paper is available. 

In Questions 6 8 , your responses should include relevant mathematical reasoning and/or calculations. 
 

 

Question 6 (13 marks) Use a SEPARATE writing booklet. 

 

a) By writing down factors, or otherwise, construct a monic polynomial of the    3 

 form 3 2x bx cx d    which has zeros 1, 2 2, 2 2  . 

 

b) Write 3 2 4x x x   in the form    3 2
1 1A x B x C          3 

 

c) The parabola has parametric equations 2x at  and 2y at . A tangent and normal  

 have been drawn at a variable point  22 ,A ap ap which lies on the parabola. 

 

 (i) Show that the equation of the tangent at the point A is 2y px ap      2 

 (ii) The tangent cuts the x axis at T. Find the coordinates of T.     1 

 (iii) The equation of the normal at A is 32x py ap ap   . Do NOT show this.   

  A line through T parallel to the axis of the parabola cuts the normal at R. Show   1 

  that the coordinates of R are  2,ap ap a . 

 (iv) Show that the locus of R is a parabola and state the equation of its directrix.  3 

  



 

 

Question 7 (12 marks) Use a SEPARATE booklet. 

 

a) Solve 3 22 7 2 0x x x    .          3 

 

b) Let   3 22 5P x x kx mx     . Show that if  P x  is to have any stationary points,   2 

 then 2 6 0k m   

 

c) Consider the curve given by the equation
 2
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 (i) Show that there are stationary points at 3x    and 1x  , and determine    3 
  their nature. 
 

 (ii) Show that  
 2
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         1 

   
 
 (iii) Sketch the curve showing all important features.      3 

 

  



Question 8 (12 marks) Use a SEPARATE booklet 

a) The city council has decided to build a skateboard ramp for its teenagers. The structure 
 will consist of two levels, H and K and a ramp, as shown in the diagram. The engineers 
 believe that if the ramp has a gradient of greater than 3 at any point, it will be too dangerous 
 to use.  
 A cross-section of the proposed ramp is shown below. 
 

 

 The ramp ABC is given by the equation 
28 31

3
15 15

x x
y     for 0 5x  . 

 (i) Use the information given in the cross-section to write down the coordinates of  1 

  the point C.  The point A is  0,3 . 

 (ii) Determine the maximum gradient of the ramp over this domain.    2 
 
 (iii) What is the greatest height that level K may be constructed so that the ramp  2 
  is deemed safe?  Give your answer correct to 1 decimal place. 

 

b) The parametric equations of a curve are 2 1x t   and 
1

y
t

 .  

 Without eliminating t, 

 (i) show that 
1

2

dy

dx
 at 1t            2 

 (ii) find the equation of the tangent at the point where 1t        1 

 

c) (i) If   3 2P x ax bx cx d     show that    P x P   has a factor  x  .   2 

 (ii) Hence show that the polynomial    P x P  has three distinct roots if   2 

     3 4 0b a b a ac      
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