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Question 1 (4 marks) 

a.  If 𝑓𝑓:𝑅𝑅 → 𝑅𝑅,𝑓𝑓(𝑥𝑥) = 5
(2𝑥𝑥−1)3 , find 𝑓𝑓′(𝑥𝑥)       2 marks 

_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 

 
 
 
b. Evaluate 𝑓𝑓′ �𝜋𝜋

6
�  given 𝑓𝑓(𝑥𝑥) = −1

3
sin(𝑥𝑥) cos(𝑥𝑥).      2 marks 

_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 

 

 

Question 2            

Let 𝑔𝑔(𝑥𝑥) = 3𝑒𝑒−2𝑥𝑥 − 𝑥𝑥3 + 1
√2𝑥𝑥−1

. Find an antiderivative of g(x)      3 marks 

 

_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
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Question 3    

 

Question 4  

a. If ( )( )1 5 1y x x= − − , find dy
dx

                                                                                             2 marks 

 

__________________________________________________________________________________ 

___________________________________________________________________________________ 

___________________________________________________________________________________ 

 

 

b. If𝑓𝑓(𝑥𝑥) = 𝑥𝑥
𝑙𝑙𝑙𝑙𝑙𝑙𝑒𝑒(𝑥𝑥)

 , evaluate 𝑓𝑓 ′(𝑒𝑒2)                                                                                   2 marks 
 

___________________________________________________________________________________ 

___________________________________________________________________________________ 

___________________________________________________________________________________ 

___________________________________________________________________________________ 

___________________________________________________________________________________ 

 

If  the line  𝑦𝑦 = 4𝑥𝑥 + 3 is parallel to the tangent of 𝑦𝑦 = (𝑥𝑥 − 𝑘𝑘)3 − 8 at 𝑥𝑥 = 2,  
what is the value(s) of 𝑘𝑘? 
 
Express your answer in the form 𝑎𝑎±𝑏𝑏√𝑐𝑐

𝑑𝑑
, where 𝑎𝑎, 𝑏𝑏, 𝑐𝑐 𝑎𝑎𝑎𝑎𝑎𝑎 𝑑𝑑 ∈ 𝑍𝑍. 

3 marks 

 

_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
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Question 5 (7 marks) 

For the graph of [ ] ( ) ( )2: 1, 2 , 1f R f x x x− → = −   
 
a. Find the exact coordinates of the turning points.                       3 marks 
 

 
___________________________________________________________________________________ 

___________________________________________________________________________________ 

___________________________________________________________________________________ 

___________________________________________________________________________________ 

___________________________________________________________________________________ 

___________________________________________________________________________________ 

___________________________________________________________________________________ 

___________________________________________________________________________________ 

 
 
 
 
b. Sketch the graph of ( )y f x= , clearly labelling coordinates of intercepts, turning points and 

endpoints.                        4 marks 
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Question 6 (4 marks) 

a. Find ( )2x x dx−∫                           1 mark 

___________________________________________________________________________________ 

___________________________________________________________________________________ 

 

b.  Hence evaluate the area of the shaded region of the graph of ( )1y x x= −                    3 marks 

 

   

___________________________________________________________________________________ 

___________________________________________________________________________________ 

___________________________________________________________________________________ 

___________________________________________________________________________________ 

  



7 | P a g e  
 

Question 7 (6 marks) 

 

The graphs of 2y x= and 2 3y x= +  are shown below.  

                                                       

a. Show that the points of intersection of the two graphs are ( )1,1A −  and ( )3,9B .                  2 marks 

___________________________________________________________________________________ 

___________________________________________________________________________________ 

___________________________________________________________________________________ 

___________________________________________________________________________________ 

 

b. Find the gradient of the line AB .                                                                                           1 mark 

___________________________________________________________________________________ 

___________________________________________________________________________________ 

 

c. A line parallel to the line AB is a tangent to the curve 2y x= . Find the equation of this tangent and 

sketch it on the axes above.                              3 marks 

                      

___________________________________________________________________________________ 

___________________________________________________________________________________ 

___________________________________________________________________________________ 

___________________________________________________________________________________ 

  



8 | P a g e  
 

Question 8 (10 marks)  

Let 𝑓𝑓: (𝑎𝑎, 𝑏𝑏) → 𝑅𝑅: 𝑓𝑓(𝑥𝑥) = 𝑥𝑥 log𝑒𝑒(𝑥𝑥) 

a. i.  Find a, such that 𝑓𝑓(𝑥𝑥) has a maximum domain.  1 mark 
 

 

 
ii. Find 𝑓𝑓′(𝑥𝑥)   1 mark 

 

 

 
 
iii. Hence find the coordinates of the stationary point.  2 marks 

 

 

 

 

 

b. Using your answer for part a ii. find an antiderivative of log𝑒𝑒(𝑥𝑥)  2 marks 
 

 

 

 

 

 

 
 

 

 

END OF PART ONE 


