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Teacher: 

 

 

Monday 29th May 2023 

Setter: CHS 

 

General Instructions 

• Working time – 45 minutes + 2 minutes reading time. 

• Answer all questions on the lined paper provided using black or blue pen. 

• NESA approved calculators may be used. 

• Show all relevant mathematical reasoning and/or calculations. 

• Total marks – 32 

• Attempt Questions 1 5−  
____________________________________________________________________________________________ 

Question 1 (7 marks) Marks 

(a)  The diagram shows the graph of 2( )( )( ) .y a x b x c x d= + + +  1

   

 

 What are the possible values of a, b, c and d ? 

 (A)  6, 2, 1, 1a b c d= − = − = − =  

 (B) 6, 2, 1, 1a b c d= − = = = −  

 (C) 3, 2, 1, 1a b c d= − = − = − =  

 (D) 3, 2, 1, 1a b c d= − = = = −  

Question 1 continues on the next page 
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(b) The roots of 3 22 5 1 0 are , and .x x x   − + + =  Find the value of: 

 

 (i) 5 5 5 .  + +                1 

   

  

 (ii) 2 2 2.    + +               1 

 

    

 (iii) 2 2 2.  + +                2 

 

 

 

 

 

(c)  Let 3 2( )P x x ax x= − +  be a polynomial where a is a real number. When ( )P x  is divided       2 

by ( 3)x−  the remainder is 12. Find the remainder when ( )P x  is divided by ( 1).x+  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

End of Question 1 
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Question 2 (7 marks)  (Start a new page)  Marks 

 

(a)   Which inequality has the same solution as 2 3 5?x x+ + + =      1 

 

(A)   
5

1
3 x


−

 

(B)   
1 1

0
3 2x x
− 

− +
 

(C)   2 6 0x x− −   

(D)   2 1 5x−   

 

(b)  The diagram below is a sketch of the graph of the function ( ) .
1

x
f x

x
= −

+
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(i) Sketch the graph ( )
2

( ) ,y f x=  showing all the asymptotes and intercepts.   2 

 

(ii) Sketch the graph ( ),y x f x= +  showing all asymptotes and intercepts.   2 

 

(iii) Solve the equation ( )
2

( ) ( ).f x f x=         2 

 

 

 

 

 

End of Question 2 
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Question 3 (6 marks)    (Start a new page)           Marks 

 

(a)  Solve 
2 5

6.
x

x

+
            2 

 

 

(b)              2 

 

The diagram above shows the function 
2

1
( )

1
f x

x
=

+
  for 0.x    

 

State the domain and range of the inverse function 1( ).f x−   

 

 

(c)   The graph of the function 
2 1

( )
x

f x
x

+
=  is shown.       2 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Sketch the graph of 
1

,
( )

y
f x

= showing all important features including turning point(s), 

intercept(s) and asymptote(s). Your sketch is required to be at least a third of the page. 

 

 

End of Question 3 

x
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y

x0 
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Question 4 (6 marks)    (Start a new page)  Marks 

(a)  A monic polynomial ( )P x  of degree 4 has one zero equal to 2 and a double zero equal to 1.−   3 

If the polynomial passes through the point (0,6),  find the equation of ( ).P x  

 

 

 

 

(b)  A plane P takes off from a point B. It flies due north at a constant angle   to the horizontal.  3 

An observer is located at A, 1 km from B, at a bearing 060 from B. Let u km be the distance  

from B to the plane and let r km be the distance from the observer to the plane. The point G is  

on the ground directly below the plane. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Show that 21 cos .r u u = + −       

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

End of Question 4 
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Question 5 (6 marks)    (Start a new page)        Marks 

Let L be the straight line passing through a fixed point ( )0 0,P x y  with an angle of inclination   to the 

positive x-axis. The line L  is defined parametrically by:  

0 cosx x t = +  

0 siny y t = +  

Where t  is real and 0 180   . 

In the diagram below the line L  cuts the parabola 23 2y x= +  at points A  and B , where P  is a fixed  

point taking the coordinates 
1

1,
3

 
− − 
 

.  

 

(i) 1PA t=  and 2PB t= . Show that for any point T on the line L  that PT t= .   1 

(ii) Show that 1t  and 2t  are the roots of the equation:        2 

2 29 cos 3 (sin 6cos ) 16 0t t  − + + = . 

(iii) Given that 
2 2

2

4

sin 12sin cos 28cos

9cos
AB

   



+ −
=  (Do NOT prove this).    2 

 and L  is a tangent to the parabola 23 2y x= + , show that the two possible gradients of  

L  are 2  and 14− .        

(iv) If Z  is the point of contact of the tangent L  with the parabola 
23 2y x= +  and L  has a   1 

gradient of 2 , show that 
4 5

3
PZ = . 

End of Assessment Task 

0 0( , )P x y

( , )T x y•










