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Question 1 (2 marks) 
 

Find an antiderivative of 
3

1

(1 2 )x−
. 

_______________________________________________________________________________________ 

_______________________________________________________________________________________ 

_______________________________________________________________________________________ 

_______________________________________________________________________________________
                

 
 
Question 2 (2 marks) 

Consider ]
4
5: (2,  3 ,   ( ) ( 1)f R f x x→ = −  and ] 51: ,  5 ,  ( ) ( 1)

4
g R g x x⎛ − → = −⎜
⎝

. 

Find a function h where h = fg. 

_______________________________________________________________________________________ 

_______________________________________________________________________________________ 

_______________________________________________________________________________________ 

_______________________________________________________________________________________ 

_______________________________________________________________________________________
                

Question 3 (6 marks) 
Let : ( 8,  ) ,where ( ) 8 2f R f x x− −∞ → = + + . 
 
a. Sketch the graph of f on the set of axes below. Clearly label any axial-intercepts and endpoints with 

their coordinates. 
                y 
 
 
 
 
 
 
                   x  
 
 
 

 
2 marks 
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b.     Define 1f − . 
 
_______________________________________________________________________________________ 

_______________________________________________________________________________________ 

_______________________________________________________________________________________ 

_______________________________________________________________________________________ 

_______________________________________________________________________________________ 

_______________________________________________________________________________________
               2 marks 

c.     Find the coordinates of the point of intersection of f  and 1f − . 
 
_______________________________________________________________________________________ 

_______________________________________________________________________________________ 

_______________________________________________________________________________________ 

_______________________________________________________________________________________ 

_______________________________________________________________________________________ 

_______________________________________________________________________________________
               2 marks 

 
Question 4 (3 marks) 
Find the equation of the normal to the curve with equation 2log ( 2)y x= +  at the y-intercept. 

 
_______________________________________________________________________________________ 

_______________________________________________________________________________________ 

_______________________________________________________________________________________ 

_______________________________________________________________________________________ 

_______________________________________________________________________________________ 

_______________________________________________________________________________________ 

_______________________________________________________________________________________ 

_______________________________________________________________________________________ 

_______________________________________________________________________________________
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Question 5 (3 marks) 

Solve 2 2 3 x
x e
e
+ =  for x. 

 
_______________________________________________________________________________________ 

_______________________________________________________________________________________ 

_______________________________________________________________________________________ 

_______________________________________________________________________________________ 

_______________________________________________________________________________________ 

_______________________________________________________________________________________ 

_______________________________________________________________________________________ 

_______________________________________________________________________________________ 

_______________________________________________________________________________________
                
 
Question 6 (3 marks) 

A transformation 2 2:T R R→  that maps the graph of 
2

3 1: \ ,  ( ) 1
2 (2 3)

g R R g x
x

⎧ ⎫→ = +⎨ ⎬
−⎩ ⎭

 to the graph 

of { } 2

1: \ 0 , ( )h R R h x
x

→ =  has rule 0
0 1

x a x b
T

y y c
⎛ ⎞ ⎛ ⎞⎡ ⎤ ⎡ ⎤ ⎡ ⎤ ⎡ ⎤

= +⎜ ⎟ ⎜ ⎟⎢ ⎥ ⎢ ⎥ ⎢ ⎥ ⎢ ⎥
⎣ ⎦ ⎣ ⎦ ⎣ ⎦ ⎣ ⎦⎝ ⎠ ⎝ ⎠

, where a, b and c are non-zero real 

numbers. Find a set of values for a, b and c.  

 
_______________________________________________________________________________________ 

_______________________________________________________________________________________ 

_______________________________________________________________________________________ 

_______________________________________________________________________________________ 

_______________________________________________________________________________________ 

_______________________________________________________________________________________ 

_______________________________________________________________________________________ 

_______________________________________________________________________________________
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Question 7 (4 marks) 

For what values of k and n does the following set of simultaneous equations have an infinite 
number of solutions. 

4 2kx y n+ =  

2 ( 2) 1x k y+ + = −  

_______________________________________________________________________________________ 

_______________________________________________________________________________________ 

_______________________________________________________________________________________ 

_______________________________________________________________________________________ 

_______________________________________________________________________________________ 

_______________________________________________________________________________________ 

_______________________________________________________________________________________ 

_______________________________________________________________________________________ 

_______________________________________________________________________________________ 

_______________________________________________________________________________________
                

Question 8 (6 marks) 

Consider [ ] 234)( ,4 ,1: xxxfRf −+=→−  and : ( 4,  4) ,  ( )g R g x x− → = . 

a. i.     Find the coordinates of the point where 0)( =ʹ′ xf . 

_________________________________________________________________________________ 

_________________________________________________________________________________ 

_________________________________________________________________________________ 

_________________________________________________________________________________
               1 mark 

ii.    Hence, state the range of f. 
 

_________________________________________________________________________________ 

_________________________________________________________________________________
               1 mark 
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b. i.    Write the rule and the domain for ))(( xgf . 

_________________________________________________________________________________ 

_________________________________________________________________________________
               2 marks

             

ii.   Sketch the graph of ))(( xgf , clearly labelling any axial intercepts and turning points with their  
      coordinates. 
          y 

 
 
 
 
 
 
 
 

     x 
 
 
 

         
             2 marks 

 
Question 9 (4 marks) 

Consider ⎟
⎠

⎞
⎜
⎝

⎛ −=
3

2cos πxaey x , where a is a real constant. 

a.     Find 
dx
dy . 

_______________________________________________________________________________________ 

_______________________________________________________________________________________ 

_______________________________________________________________________________________ 

_______________________________________________________________________________________
               2 marks 
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b.     If 0 when ,1 == x
dx
dy , find the value of a. Write the answer in the form nm −3 , where m and n are  

        positive real constants. 

_______________________________________________________________________________________ 

_______________________________________________________________________________________ 

_______________________________________________________________________________________ 

_______________________________________________________________________________________ 

_______________________________________________________________________________________ 

_______________________________________________________________________________________ 

_______________________________________________________________________________________ 

_______________________________________________________________________________________
               2 marks 

 
Question 10 (4 marks) 

 For events A and B, 
5
1)Pr( and 

4
3)Pr( == BA , evaluate, 

 
a.     Pr( )A Bʹ′ ʹ′∩  when A and B are mutually exclusive, where !A  and !B  are the complements of A and B  
        respectively; 

 

_______________________________________________________________________________________ 

_______________________________________________________________________________________ 

_______________________________________________________________________________________ 

_______________________________________________________________________________________
               2 marks 

b.    33Pr( | ) when Pr( ) .
40

A B A B∪ =
 
 

_______________________________________________________________________________________ 

_______________________________________________________________________________________ 

_______________________________________________________________________________________ 

_______________________________________________________________________________________
               2 marks 
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Question 11 (3 marks) 

The probability density function for the random variable, X, is given by 

       
⎩
⎨
⎧ ≤≤

=
elsewhere0
0)cos(

)(
πxxa

xf . 

a. Show that 
2
1

=a . 

_______________________________________________________________________________________ 

_______________________________________________________________________________________ 

_______________________________________________________________________________________ 

_______________________________________________________________________________________ 

_______________________________________________________________________________________ 

_______________________________________________________________________________________
               2 marks 

         

b. Find Pr .
6

X π⎛ ⎞>⎜ ⎟
⎝ ⎠

 

_______________________________________________________________________________________ 

_______________________________________________________________________________________ 

_______________________________________________________________________________________ 

_______________________________________________________________________________________ 

_______________________________________________________________________________________ 

_______________________________________________________________________________________
               1 mark 

 

 

 

 

 

 

 

END OF QUESTION AND ANSWER BOOKLET 


