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Question 1 (3 marks) 
For what value(s) of m is/are there no real solutions to the following system of equations? 

2 6mx y+ =  
( 1) 3x m y+ − = −  

 
_______________________________________________________________________________________ 

_______________________________________________________________________________________ 

_______________________________________________________________________________________ 

_______________________________________________________________________________________ 

_______________________________________________________________________________________ 

_______________________________________________________________________________________ 

_______________________________________________________________________________________ 

_______________________________________________________________________________________ 

_______________________________________________________________________________________ 

_______________________________________________________________________________________ 

_______________________________________________________________________________________ 

_______________________________________________________________________________________ 

_______________________________________________________________________________________
    

Question 2 (3 marks) 
Solve the equation ( )22sin 2 1 0x − =  for x where [ ]0,x π∈ . 
 
_______________________________________________________________________________________ 

_______________________________________________________________________________________ 

_______________________________________________________________________________________ 

_______________________________________________________________________________________ 

_______________________________________________________________________________________ 

_______________________________________________________________________________________ 

_______________________________________________________________________________________ 

_______________________________________________________________________________________
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Question 3 (3 marks) 
Solve 2log2(2x+1)+ log2(3) = 3  for x. 
 
_______________________________________________________________________________________ 

_______________________________________________________________________________________ 

_______________________________________________________________________________________ 

_______________________________________________________________________________________ 

_______________________________________________________________________________________ 

_______________________________________________________________________________________ 

_______________________________________________________________________________________ 

_______________________________________________________________________________________ 

_______________________________________________________________________________________ 
 
 
Question 4 (4 marks) 
a.     Sketch the graphs of :[ 2,2) , ( ) 1f R f x x− → = −  and : ( 2,2] , ( ) 1g R g x x− → = +  on the  

        set of axes below.                                       2 marks 
b.     Hence sketch ( ) ( ) ( )h x f x g x= +  over its maximal domain on the same set of axes.                  2 marks 
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Question 5 (5 marks) 
Consider the function ( )2( ) tan 2f x kx x= , where k is a positive real constant. 

a.     Find '( )f x .                  2 marks 

         ___________________________________________________________________________________ 

         ___________________________________________________________________________________ 

         ___________________________________________________________________________________ 

    ___________________________________________________________________________________ 
               

b.    Show that 
(4 )

8 16
kf π π π+⎛ ⎞ʹ′ =⎜ ⎟

⎝ ⎠
.              1 mark 

____________________________________________________________________________________ 

____________________________________________________________________________________ 

____________________________________________________________________________________ 

____________________________________________________________________________________ 

____________________________________________________________________________________ 

____________________________________________________________________________________ 

____________________________________________________________________________________ 

   ____________________________________________________________________________________
                

c.    If ' 0.75
8

f π⎛ ⎞ =⎜ ⎟
⎝ ⎠

, find the value of k.                  2 marks 

____________________________________________________________________________________ 

____________________________________________________________________________________ 

____________________________________________________________________________________ 

____________________________________________________________________________________ 

____________________________________________________________________________________ 

____________________________________________________________________________________ 

____________________________________________________________________________________ 

   ____________________________________________________________________________________
             

 
  



2014 MAV Mathematical Methods (CAS) Trial Exam 1 5 

 

©The Mathematical Association of Victoria, 2014 

 

 

Question 6 (4 marks) 

Let   f : (!",A]# R, f (x) = x2 + 2
3
x+3.  

        
a.    Find the maximum value of A if 1f −  exists.               1 mark 

____________________________________________________________________________________ 

____________________________________________________________________________________ 

____________________________________________________________________________________ 

____________________________________________________________________________________ 

____________________________________________________________________________________ 

  ____________________________________________________________________________________ 
               

b.    Define 1f − .                3 marks 

____________________________________________________________________________________ 

____________________________________________________________________________________ 

____________________________________________________________________________________ 

____________________________________________________________________________________ 

____________________________________________________________________________________ 

____________________________________________________________________________________ 

____________________________________________________________________________________ 

____________________________________________________________________________________ 

____________________________________________________________________________________ 

____________________________________________________________________________________ 

   ____________________________________________________________________________________
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Question 7 (4 marks) 
a.    Show that the equation of the normal to the curve with equation f (x) = e3x+2  at x = 0  is 

       y = ! 1
3e2

x+ e2 .                1 mark 

____________________________________________________________________________________ 

       ____________________________________________________________________________________ 

____________________________________________________________________________________ 

____________________________________________________________________________________ 

____________________________________________________________________________________ 

____________________________________________________________________________________ 

____________________________________________________________________________________ 

____________________________________________________________________________________ 

   ____________________________________________________________________________________
              

b.    Hence, find the area bounded by f, the normal line and the line 2x = − .         3 marks 

____________________________________________________________________________________ 

____________________________________________________________________________________ 

____________________________________________________________________________________ 

____________________________________________________________________________________ 

____________________________________________________________________________________ 

____________________________________________________________________________________ 

____________________________________________________________________________________ 
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Question 8 (4 marks) 

For events A and B, ( )1 1Pr( )  and Pr
4 5

A A B= ∩ = . 

a.    If Pr( ' ) Pr( )A B A∩ =  evaluate Pr( )B .            2 marks 

       ____________________________________________________________________________________ 

____________________________________________________________________________________ 

____________________________________________________________________________________ 

  ____________________________________________________________________________________ 
               

Working Space 

 

 

 

 

 

 

b.    If events A and B are independent
 
evaluate Pr( )A B∪ .          2 marks 

____________________________________________________________________________________ 

____________________________________________________________________________________ 

____________________________________________________________________________________ 

    ____________________________________________________________________________________
                

Working Space 
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Question 9 (6 marks) 

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

       
31

( ) 2
0 elsewhere

k x e
f x x

⎧ ≤ ≤⎪
= ⎨
⎪⎩

. 

a.     Show that 
2
3

k = .               2 marks 

___________________________________________________________________________________ 

___________________________________________________________________________________ 

___________________________________________________________________________________ 

___________________________________________________________________________________ 

    ___________________________________________________________________________________ 
               

b.    Find ( )Pr 10 | 1 .X X< ≥                          2 marks 

____________________________________________________________________________________ 

____________________________________________________________________________________ 

____________________________________________________________________________________ 

____________________________________________________________________________________ 

____________________________________________________________________________________ 

____________________________________________________________________________________ 

____________________________________________________________________________________ 

____________________________________________________________________________________ 

   ____________________________________________________________________________________
                

c.    Find ( )E X  the mean of X.               2 marks 

____________________________________________________________________________________ 

____________________________________________________________________________________ 

____________________________________________________________________________________ 

____________________________________________________________________________________ 

  ____________________________________________________________________________________ 
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Question 10 (4 marks) 

a.    Find 2

5
2 1

d
dx x
⎛ ⎞
⎜ ⎟−⎝ ⎠

.               1 mark 

____________________________________________________________________________________ 

____________________________________________________________________________________ 

  ____________________________________________________________________________________ 
               

b.    Hence find the value of a if 
( )22

1

20 371
72 1

a x dx
x

⎛ ⎞
⎜ ⎟+ =
⎜ ⎟−⎝ ⎠
∫ .          3 marks 

____________________________________________________________________________________ 

____________________________________________________________________________________ 

____________________________________________________________________________________ 

____________________________________________________________________________________ 

____________________________________________________________________________________ 

____________________________________________________________________________________ 

____________________________________________________________________________________ 

____________________________________________________________________________________ 

____________________________________________________________________________________ 

____________________________________________________________________________________ 

____________________________________________________________________________________ 

____________________________________________________________________________________ 

____________________________________________________________________________________ 

____________________________________________________________________________________ 

____________________________________________________________________________________ 

____________________________________________________________________________________ 

____________________________________________________________________________________ 

  ____________________________________________________________________________________ 
            

END OF QUESTION AND ANSWER BOOKLET 


