
Neap Trial Exams are licensed to be photocopied or placed on the school intranet and used only within the confines of the school purchasing them, for 
the purpose of examining that school’s students only. They may not be otherwise reproduced or distributed. The copyright of Neap Trial Exams remains 
with Neap. No Neap Trial Exam or any part thereof is to be issued or passed on by any person to any party inclusive of other schools, non-practising 
teachers, coaching colleges, tutors, parents, students, publishing agencies or websites without the express written consent of Neap.

Copyright © 2015 Neap    ABN 49 910 906 643 96–106 Pelham St  Carlton  VIC  3053 Tel: (03) 8341 8341 Fax: (03) 8341 8300 TEVSMU34EX1_QA_2015.FM
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VCE Specialist Mathematics Units 3&4

Written Examination 1

Question and Answer Booklet

Reading time: 15 minutes 
Writing time: 1 hour

Student’s Name: ______________________________

Teacher’s Name: ______________________________

Structure of Booklet

Number of questions Number of questions to be 
answered Number of marks

9 9 40

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

Students are not permitted to bring into the examination room: notes of any kind, a calculator of any type,
blank sheets of paper and/or white out liquid/tape.

Materials supplied

Question and answer booklet of 9 pages and a sheet of miscellaneous formulas.

Working space is provided throughout the booklet.

Instructions

Write your name and your teacher’s name in the space provided above on this page.

All written responses must be in English.

Students are NOT permitted to bring mobile phones and/or any other unauthorised electronic devices 
into the examination room.

Students are advised that this is a trial examination only and cannot in any way guarantee the content or the format of the 2015 VCE Specialist Mathematics 
Units 3&4 Written Examination 1.
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Question 1 (4 marks)

Find the equation of the tangent to the curve  at the point  Give your answer in the 
form 

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

Question 2 (3 marks)

Solve the equation 

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

Instructions

Answer all questions in the spaces provided.

Unless otherwise specified, an exact answer is required to a question.

In questions where more than one mark is available, appropriate working must be shown.

Unless otherwise indicated, the diagrams in this booklet are not drawn to scale.

Take the acceleration due to gravity to have magnitude g m/s
2
, where g = 9.8.
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Question 3 (5 marks)

Consider 

a. Show that 2 marks

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

b. If  show that z must be either real or purely imaginary. 3 marks

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________
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Question 4 (3 marks)

The diagram below shows a particle of weight W newtons that is held in equilibrium by two forces. The 
force of magnitude 5 newtons acts in a horizontal direction and the force of magnitude 10 newtons acts at 
an angle  above the horizontal. All three forces act in the same vertical plane.

Find the mass of the particle.

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

5

W
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10
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Question 5 (5 marks)

A particle moves in a straight line so that its displacement, x, from a fixed origin, O, is related to its 

velocity, v, by the equation 

a. Show that the acceleration,  of the particle is given by the differential equation 3 marks

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

b. Hence verify that the particle’s displacement at time t is given by 2 marks

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________
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Question 6 (3 marks)

Let 

a. On the Argand diagram below, plot the roots of the equation 1 mark

When plotted on an Argand diagram, the roots of the equation z5 = 1 form a regular pentagon.

b. Find the area of the regular pentagon, giving your answer in the form ksin(). 2 marks

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________
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Question 7 (6 marks)

Find  Give your answer in the form  where a, b and c are rational numbers.

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________
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Question 8  (5 marks)

The position vector of a particle at time t,  is defined by  a, b > 0.

a. Find the particle’s velocity. 1 mark

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

b. Show that the particle moves in such a way that it always makes a fixed angle,  with the 
 direction. 4 marks

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________
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Question 9 (6 marks)

Consider the function f defined by

a. Show that the graph of f has no vertical asymptotes. 1 mark

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

The graph of f has an axis of symmetry at x = k.

b. Find the area enclosed by the graph of f, the x-axis and the lines  and 5 marks

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

END OF QUESTION AND ANSWER BOOKLET
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