


  







 

Question 2 (7 marks)   

a.      A cubic, in the form ( ) 3 2 ,f x ax bx cx d= + + +  has turning points at ( )1,2  and ( )3, 2 ,−   

         determine the equation of the cubic. 3 marks 

   

   

   

   

   

   

   

   

   

   

   

   
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 





 

Question 3 (5 marks)   

Given ( ) 3 2 9 2,g x x kx x= + + −  determine the value(s) of k so that the graph of ( )y g x=  has   

a.      one stationary point  3 marks 

   

   

   

   

   

   

   

   
 

 

b.      two stationary points 1 mark 

   

   

   
 

 

c.      no stationary points 1 mark 

   

   

   
 

 

 

 

 

 

 

 



 

Question 4 (8 marks)   

Let ( ) ( )3 2 , , 0h x x mx nx m n= + + ≠    

a.      Determine the conditions for m and n so that the graph of ( )y h x=  has two stationary points.  

         Indicate values of m in terms of n for the cases 0n <  and 0.n >  4 marks 

   

   

   

   

   

   

   

   

   

   
 

 

b.      Hence determine, for the cubic ( )h x  which has two stationary points, the conditions for m   

         and n so that the cubic also has only one x-intercept. Indicate values of m in terms of n for the   

         cases 0n <  and 0.n >  4 marks 

   

   

   

   

   

   

   

   
 

  



 

Question 5 (14 marks)   

a.      Consider the function [ ] ( ) ( ): 0,1 , 6 .f f x x x→ = +  The graph of ( )y g x=  is the graph of  

         ( )y f x=  reflected in the line .y x=    

         i. Find the rule for ( ).y g x=  3 marks 

   

   

   

   

   

   

   

   
 

 

         ii. State the domain for ( ).g x  1 mark 

   

   
 

 

b.      List the sequence of transformations which map the graph of  
1y
x

=  to the graph of   

         
Ay k

x b
−

= −
−

 where ,A b  and .k +∈   4 marks 

   

   

   

   

   

   
 

  



 

c.      The graph of  ( )y h x=  joins smoothly to the graph of  ( )y g x=  at the point where 7.x =   

          Graphs join smoothly when they have the same gradient at the point of joining. Given  

         ( )15 3h =  and ( ) ,Ah x k
x b
−

= −
−

 find the rule for ( ).h x  6 marks 

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   
 





 

b.      For the graph ( ) ( ), 15 0y h x h= =  and it joins smoothly with the graph ( )y g x=  at ( )9,0 .   

         Determine the rule for ( ).h x  4 marks 

   

   

   

   

   

   

   

   

   

   

   

   
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 





 

         ii. Use calculus to determine the dimensions of the rectangle when its area is a maximum   

 and find the area. 5 marks 

   

   

   

   

   

   

   

   

   

   

   

   

   
 

b.      A rectangle EFGH is to be drawn with E and F on the x-axis and G and H on the cubic.  

         Let ( ),0E x=  and ( ),0 ,F x h= + where 0.h >    

         i. Find an expression ( )2 ,A x  in terms of x, for the area of rectangle EFGH.  3 marks 

   

   

   

   

   

   
 

 

 

 

 



 

         ii. Determine the dimensions, correct to two decimal places, of the rectangle when its area   

                  is a maximum. 3 marks 

   

   

   

   

   

   

   

   
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 



 

Question 8 (9 marks)   

Let ( ): , .xf f x e−→ =     

a.       i. Find the equation of the tangent to the graph of f  at the point ( )0, 1 .  2 marks 

   

   

   
 

 

         ii. Find the area of the triangular region bounded by the tangent found in part a i, the   

                  positive x-axis and the positive y-axis. 1 mark 

   

   
 

 

 

 

 

  




