
This trial examination produced by Insight Publications is NOT an official VCAA paper for the 2017 Year 12  
Specialist Mathematics 1 written examination. 
The Publishers assume no legal liability for the opinions, ideas or statements contained in this trial exam. 
This examination paper is licensed to be printed, photocopied or placed on the school intranet and used only within the 
confines of the purchasing school for examining their students. No trial examination or part thereof may be issued or passed 
on to any other party including other schools, practising or non-practising teachers, tutors, parents, websites or publishing 
agencies without the written consent of Insight Publications. 

Copyright © Insight Publications 2017 

 

 Year 12 Trial Exam Paper 

2017 

SPECIALIST MATHEMATICS 

Written examination 1 
Reading time: 15 minutes 

Writing time: 1 hour 

STUDENT NAME: 

QUESTION AND ANSWER BOOK 

Structure of book 
  
  

Number of 
questions 

Number of questions 
to be answered 

Number of  
marks 

10 10 40 

 Students are permitted to bring the following items into the examination: pens, pencils, highlighters, 
erasers, sharpeners and rulers. 

 Students are NOT permitted to bring sheets of paper, notes of any kind or white out liquid/tape into 
the examination. 

 Calculators are not permitted in this examination. 

Materials provided 

 The question and answer book of 15 pages with a separate sheet of miscellaneous formulas. 
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Question 1 (3 marks) 

Solve  4 3 21 ,  where z i z z z iz z C      . 

 
 ___________________________________________________________________________  

 ___________________________________________________________________________  

 ___________________________________________________________________________  

 ___________________________________________________________________________  

 ___________________________________________________________________________  

 ___________________________________________________________________________  

 ___________________________________________________________________________  

 ___________________________________________________________________________  
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Question 2 (4 marks) 

The velocity v ms–1 of an object moving in a straight line in terms of its position x metres is 
given by the relation 2( 1) 2 3 0vx e x x     . 

Find the acceleration, in ms–2, when x = 1. 
 
 ___________________________________________________________________________  

 ___________________________________________________________________________  

 ___________________________________________________________________________  

 ___________________________________________________________________________  

 ___________________________________________________________________________  

 ___________________________________________________________________________  

 ___________________________________________________________________________  

 ___________________________________________________________________________  

 ___________________________________________________________________________  

 ___________________________________________________________________________  

 ___________________________________________________________________________  
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Question 3 (5 marks) 

The mass of the oranges grown in an orchard is normally distributed with a mean of μ g and a 
standard deviation of 10 g. 

A sample of 100 oranges has a mean mass of 160 g and the standard deviation remains at 10 g. 

a. Find an approximate 90% confidence interval for the population mean, given that 
Pr( 1.645) 0.05z    where z has the standard normal distribution. 
Give your answer correct to one decimal place. 

2 marks 
 ______________________________________________________________________  

 ______________________________________________________________________  

 ______________________________________________________________________  

 ______________________________________________________________________  
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Another orchard produces oranges with a mean mass of 157 g and standard deviation of 6 g.  

The owner of the orchard introduces a new fertiliser, which is intended to increase the mass of 
the oranges. 

After using the new fertiliser, a sample of 36 oranges has a mean mass of 159 g and the 
standard deviation remains at 6 g. 

b.  i.  Write down the appropriate null and alternate hypotheses to test whether the mean 
mass of the oranges has increased as a result of the new fertiliser. 

1 mark 
 _________________________________________________________________  

 _________________________________________________________________  

 
ii.  Find an approximate  p value for this test, correct to three decimal places. 

1 mark 
 _________________________________________________________________  

 _________________________________________________________________  

 _________________________________________________________________  

 
iii.  Explain why the null hypothesis should be rejected at the 5% level of significance. 

1 mark 
 _________________________________________________________________  

 _________________________________________________________________  
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Question 4 (3 marks) 

Evaluate 
3

2 4

0

tan ( ) tan ( )x x dx



 . 

 ___________________________________________________________________________  

 ___________________________________________________________________________  

 ___________________________________________________________________________  

 ___________________________________________________________________________  

 ___________________________________________________________________________  

 ___________________________________________________________________________  

 ___________________________________________________________________________  

 ___________________________________________________________________________  

 ___________________________________________________________________________  

 ___________________________________________________________________________  

 ___________________________________________________________________________  
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Question 5 (3 marks) 

A block of mass 5 kg rests on a horizontal table. The block is connected to another block of 
mass 4 kg by a light inextensible string over a smooth pulley of neglible mass at the edge of 
the table.  

The 4 kg mass is hanging vertically. 

The system is released from rest when the 5 kg mass is x metres from the edge of the table.  

The maximum friction force between the block and the table surface is 2g. 

 

 If it takes one second for the 5 kg mass to reach the edge, calculate the value of x. 
 
 ___________________________________________________________________________  

 ___________________________________________________________________________  

 ___________________________________________________________________________  

 ___________________________________________________________________________  

 ___________________________________________________________________________  

 ___________________________________________________________________________  

 ___________________________________________________________________________  

 
 
  

5 kg 

x 

4 kg 

floor 
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Question 6 (3 marks) 

Solve the differential equation 3 ,
dy

y x
dx

  given that y = e when x = 1. Express y as a 

function of x. 
 

 ___________________________________________________________________________  

 ___________________________________________________________________________  

 ___________________________________________________________________________  

 ___________________________________________________________________________  

 ___________________________________________________________________________  

 ___________________________________________________________________________  

 ___________________________________________________________________________  

 ___________________________________________________________________________  

 ___________________________________________________________________________  

 ___________________________________________________________________________  
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Question 7 (4 marks) 

A curve is defined by the parametric equations: 

x(t) = 2 + sin(2t) 

y(t) = 2sin2(t)  where 0.t   

a. Determine the cartesian equation of the curve. 
2 marks 

 ______________________________________________________________________  

 ______________________________________________________________________  

 ______________________________________________________________________  

 ______________________________________________________________________  

 ______________________________________________________________________  

 ______________________________________________________________________  

 

b. Find the length of the curve from t = 0 to t = 
3


. 

2 marks 
 ______________________________________________________________________  

 ______________________________________________________________________  

 ______________________________________________________________________  

 ______________________________________________________________________  

 ______________________________________________________________________  

 ______________________________________________________________________  

 ______________________________________________________________________  

 ______________________________________________________________________  
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Question 8 (5 marks) 

Consider the three vectors: 

~a ~ ~~
3 i 2 j 2k   ,  ~b ~ ~~

2 i j n k   , where n R ,  and ~c ~ ~~
4 i 3 j 6 k   .  

~ ~~
i , j  and k  are unit vectors in the positive directions of the x, y and z axes respectively. 

a. Find the values of n if vectors ~b  and ~c  are perpendicular. 

1 mark 
 ______________________________________________________________________  

 ______________________________________________________________________  

 ______________________________________________________________________  

 ______________________________________________________________________  

 

b. Find the values of n if vector ~b  makes an angle of    with the x–z plane, where 

3
cos( )

10
  . 

2 marks 
 ______________________________________________________________________  

 ______________________________________________________________________  

 ______________________________________________________________________  

 ______________________________________________________________________  

 ______________________________________________________________________  

 ______________________________________________________________________  

 ______________________________________________________________________  

 ______________________________________________________________________  

 

  



 11 2017 SPECMATH EXAM 1 

Copyright © Insight Publications 2017  TURN OVER 

c.  Find the values of n if vectors ~a , ~b  and ~c  are linearly independent. 

2 marks 
 ______________________________________________________________________  

 ______________________________________________________________________  

 ______________________________________________________________________  

 ______________________________________________________________________  

 ______________________________________________________________________  

 ______________________________________________________________________  

 ______________________________________________________________________  

 ______________________________________________________________________  

 ______________________________________________________________________  

 ______________________________________________________________________  

 ______________________________________________________________________  
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Question 9 (4 marks) 

a. Sketch the graph of log ( )ey x on the axes below. Clearly label any axis intercepts 

with their coordinates and any asymptotes with their equations. 
1 mark 

 

x

y

0

 
 
 

 ___________________________________________________________________________  

 ___________________________________________________________________________  

 ___________________________________________________________________________  
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b.  The area bounded by log ( )ey x and the line y = a, where a > 0, is rotated about the 

y-axis to form a solid of revolution of volume 2 .   

Show that 2 2 6a ae e  . 
3 marks 

 ______________________________________________________________________  

 ______________________________________________________________________  

 ______________________________________________________________________  

 ______________________________________________________________________  

 ______________________________________________________________________  

 ______________________________________________________________________  

 ______________________________________________________________________  

 ______________________________________________________________________  

 ______________________________________________________________________  

 ______________________________________________________________________  

 ______________________________________________________________________  

 ______________________________________________________________________  
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Question 10 (6 marks) 

The graphs of arcsin( ) and arccos( )y ax y bx  , where ,  anda b R 0,a b  are shown 
below. 
 

x

y

arccos( )y bx

arcsin( )y ax

1
a

1
b

1
b

 1
a



2


2


0

  
a. Find, in terms of a and b, the solution of the equation arcsin(ax) = arccos(bx). 

2 marks 
 ______________________________________________________________________  

 ______________________________________________________________________  

 ______________________________________________________________________  

 ______________________________________________________________________  

 ______________________________________________________________________  

 ______________________________________________________________________  
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The derivative of 
2 21

arcsin( ) arcsin( ).
a x

x ax ax
a


   

b. Show that the derivative of 
2 21

arccos( ) arccos( )
b x

x bx bx
b


  . 

1 mark 
 ______________________________________________________________________  

 ______________________________________________________________________  

 ______________________________________________________________________  

 ______________________________________________________________________  

 ______________________________________________________________________  

 

c. Hence find the area bounded by arcsin(2 ),  arccos( )y x y x  and the y-axis. 
3 marks 

 ______________________________________________________________________  

 ______________________________________________________________________  

 ______________________________________________________________________  

 ______________________________________________________________________  

 ______________________________________________________________________  

 ______________________________________________________________________  

 ______________________________________________________________________  

 ______________________________________________________________________  

 ______________________________________________________________________  

 ______________________________________________________________________  

 ______________________________________________________________________  
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