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   Instructions to students
This exam consists of 9 questions.
All questions should be answered.
There is a total of 40 marks available.
The marks allocated to each of the nine questions are indicated throughout.
Students may not bring any notes or calculators into the exam.
Where more than one mark is allocated to a question, appropriate working must be shown.
Where an exact answer is required to a question, a decimal approximation will not be accepted.
Unless otherwise indicated, diagrams in this exam are not drawn to scale.
The acceleration due to gravity should be taken to have magnitude where 
*This paper is based on the 2004 trial exam produced by The Heffernan Group. It has been reworked to incorporate the content and format changes that arose from the new study design (accredited for 2006-2009).
This paper has been prepared independently of the Victorian Curriculum and Assessment Authority to provide additional exam preparation for students. The publication is in no way connected with or endorsed by the Victorian Curriculum and Assessment Authority.
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Question 1
Consider the relation . Find an expression for  in terms of x and y.
3 marks
Question 2
a. If  are the solutions to the equation  over C, find them.
2 marks
b. Write an expression for  in terms of .
1 mark
 Question 3
a. One of the solutions of the equation  is shown on the Argand diagram below. Without any calculations, indicate the other solutions on the diagram.
1 mark
b. Sketch the region of the complex plane described by  on the Argand diagram below.
2 marks
Question 4
An object of mass 25kg rests on an inclined plane that makes an angle of 30 with the horizontal. The coefficient of friction between the particle and the plane is 0.6.
The particle is connected by a light string which passes over a smooth pulley to a second object of mass x kg.
The 25kg object is on the point of sliding up the inclined plane.
a. On the diagram below, draw the forces acting on the two particles. These forces should include any gravitational forces, tension forces, normal reaction forces or frictional forces.
1 mark
b. Find the value of x, expressing it correct to two decimal places.
3 marks
 Question 5
Evaluate .
4 marks
 Question 6
Solve the differential equation .
4 marks
 Question 7
a. Find an antiderivative of .
4 marks
b. Find .
3 marks
 Question 8
Consider the function .
a. Sketch the graph of  showing all important features.
1 mark
b. Use calculus to show that the gradient of the function f is greater than zero for all values of x over the domain of the function.
1 mark
c. Find the exact area enclosed by the graph of , the y-axis and the line  by using the inverse of this graph.
3 marks
Question 9
Consider the function .
a. Sketch the graph of , indicating clearly on your graph any asymptotes or intercepts with the axes.
3 marks
b. Use calculus to confirm the location of a local minimum of f for .
2 marks
c. The area bounded by the graph of  for , the y-axis and the line  is rotated about the y-axis to form a solid of revolution. Find the volume of the solid of revolution.
2 marks
© THE HEFFERNAN GROUP 2007                2004 Reworked Specialist Maths Trial Exam 1

