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  Instructions to students
This exam consists of Section 1 and Section 2.
Section 1 consists of 22 multiple-choice questions and should be answered on the detachable answer sheet on page 27 of this exam.  This section of the paper is worth 22 marks.
Section 2 consists of 5 extended-answer questions, all of which should be answered in the spaces provided.  Section 2 begins on page 14 of this exam.  This section of the paper is worth 58 marks.
There is a total of 80 marks available.
Where more than one mark is allocated to a question, appropriate working must be shown.
Where an exact value is required to a question a decimal approximation will not be accepted.
Unless otherwise stated, diagrams in this exam are not drawn to scale.
The acceleration due to gravity should be taken to have magnitude where 
Students may bring one bound reference into the exam.
Students may bring an approved graphics or CAS calculator into the exam.
*This paper is based on the 2005 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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Section 1
Question 1
If , then the graph of  has
A. two x-intercepts
B. only one straight line asymptote
C. one asymptote that is not a straight line asymptote
D. asymptotes at  and at 
E. asymptotes at  and at 
Question 2
The ellipse with equation  has tangents to it with the equations
Question 3
The implied or maximal domain of the function with rule  is
A. R
 Question 4
The graph of , has vertical asymptotes only at
Question 5
If  are respectively
A. 3 and 0
Question 6
Given that , the shaded region in the diagram above is best described by
 Question 7
Using a suitable substitution,  becomes
Question 8
The value of , correct to 4 decimal places, is
A. 3.0500
B. 3.7921
C. 4.2369
D. 5.2579
E. 5.8875
 Question 9
The graph of  is shown above.
Which one of the following statements is true for the graph of .
A. The graph of  has stationary points at  only.
B. The graph of  has stationary points at .
C. The graph of  has a local maximum at .
D. The graph of  has a local maximum at .
E. The graph of  has a local maximum at .
 Question 10
The shaded region shown in the diagram above is the region enclosed by the function with rule , the x-axis and the line .
The area of this shaded region; in square units, is closest to
A. 15.3547
B. 15.9532
C. 17.1616
D. 17.9534
E. 18.3756
Question 11
Euler’s method with a step size of 0.1 is used to solve the differential equation .
The approximation found for y when  is closest to
A. 3.1155
B. 3.2383
C. 3.519
D. 3.705
E. 6.237
 Question 12
A water container has a particular shape such that when the depth of the water in it is x cm, the volume of the water is . Water is added to the container at the rate of .
At what rate, in cm/sec, is the depth of the water rising when the depth is 5cm?
Question 13
In a rhombus WXYZ, WX is parallel to ZY. If  then which one of the following statements is true?
 Question 14
The scalar resolute of  in the direction of  is 
Question 15
The velocity-time graph represents the motion of a rubber ball that is bounced by a child. The height, in metres, above the ground at which the child releases the ball is
A. 1
B. 2
C. 4
D. 6
 Question 16
The position vector of a particle at time t is given by
The Cartesian equation of the path of the particle is
Question 17
A particle of mass 3kg is moving in a straight line. Its velocity is initially 5m/s but changes over a period of 2 seconds to 8m/s.
The change of momentum of the particle in kg m/s, in the direction of its motion is
A. –9
B. –6
C. 4.5
D. 6
E. 9
 Question 18
In the diagram below, m represents the mass in kg of a particle that is stationary on a rough inclined plane.
N is the normal force, P is a pulling force running parallel to the plane and F is a friction force. All forces are measured in newtons.
Which of the following diagrams does not show a possible representation of the forces?
 Question 19
The direction or slope field for a particular first order differential equation is shown below.
That particular differential equation could be
 Question 20
In a chemical reaction, the rate at which the reaction occurs is proportional to the amount of substance left to react. If S is the amount of substance that has already reacted and  is the initial quantity of the substance, then a differential equation that relates S and t is
Question 21
A particle moves in a straight line so that at time t, , its acceleration is , its velocity is v m/s and its displacement from a fixed origin is x.
Which one of the following equations could not be true?
 Question 22
The velocity-time graph of a vehicle is shown below.
Which one of the following could be the acceleration-time graph of the vehicle?
 SECTION 2
Question 1
a. Let .
i. Indicate the complex number u on the Argand diagram below.
1 mark
ii. Given that u is a root of the equation , find the other two roots in polar form.
2 marks
iii.
Hence find a.
2 marks
b. i.
Find  in Cartesian form.
1 mark
i. Show algebraically that if .
2 marks
ii. Using a diagram, explain why it is that if .
1 mark
Total 9 marks
Question 2
A box of mass 10kg is being hauled up a 5 metre long ramp that is at an angle of 30 to the horizontal. At the top of the ramp is a horizontal floor.
The box is attached to one end of a rope that passes over a smooth pulley and is held at the other end by a man.
The man exerts a constant pulling force of 200 N on the rope. The coefficient of friction between the box and the ramp is .
a. Find the acceleration of the box up the ramp.
4 marks
b.  Given that the box started from rest at the lower end of the ramp, how long does it take for the box to be hauled halfway up the ramp?  Express your answer as an exact value.
2 marks
c. When the box is at this point, halfway up the ramp, the man lets go of the rope and the box becomes stationary.
Draw a diagram showing all the forces acting on the box and explain whether or not the box is at the point of slipping down the ramp.
3 marks
d. If the coefficient of friction between the ramp and the box was, the box would slide down the ramp once stationary after the man let go of the rope. How far would the box travel in this situation in the first second after coming to rest? Express your answer to the nearest centimetre.
3 marks
Total 12 marks
 Question 3
Paul works out on a treadmill at his gym. He sets the treadmill to a hill climb where the gradient m increases at a constant rate throughout his jog; that is,  The speed, v km/h, that Paul jogs at, is inversely proportional to the gradient of the hill so that  where a is a constant.
Let x be the distance in kilometres that Paul has jogged at time t hours.
a. Explain why
.
2 marks
b. Half an hour after Paul starts jogging on the treadmill, his personal trainer starts to observe him.
The personal trainer watches Paul until time  hours, and then the personal trainer wanders off. During this time, the distance, x, that Paul has jogged, is 5 km.
From time  hours until Paul finishes jogging 1 hour later, he jogs another 5 km.  
Find the total time that Paul spends jogging on the treadmill.
4 marks
c.  i.
Find the gradient at which the treadmill is set at time . Express your answer in terms of a.
2 marks
i. Hence write down an equation that describes the relationship between a and K.
1 mark
Total 9 marks
 Question 4
Consider the function
a. Given that D is the maximal domain of f, find D.
1 mark
b. Sketch the graph of  on the set of axes below clearly showing any important features.
3 marks
c. On the same set of axes sketch the graph of the inverse function .
1 mark
d.  Given that , explain why the graph of  has no stationary points.
2 marks
e. i.
Let , where a and b are constants.
Find a and b.
1 mark
i. Express  in the form  where m is a constant.
1 mark
f.  The area enclosed by the function f, the positive x and y-axes and the line  is rotated around the x-axis to create a solid of revolution.
Using your result from part e.i. write a definite integral that gives the volume of this solid of revolution.
2 marks
g. Hence, use calculus together with your result from part e. ii. to find the volume of the solid of rotation in cubic units. Express your answer correct to 3 significant figures.
2 marks
Total 13 marks
 Question 5
A boy drops a feather from the roof of a shed. The boy hopes that the feather will drop on the head of his sister who is lying on the ground directly below the point where he releases the feather.
Instead, the feather is taken by the breeze and floats to the ground away from the boy’s sister.
The position vector  of the feather at time t seconds after the boy releases it is given by
where  is a unit vector in the east direction,  is a unit vector in the north direction and  is a unit vector directed vertically up.
The position of the sister's head can be taken as O, the origin of the coordinate system. All distances are measured in metres.
a. Find the height above the ground of the point where the feather was released. Express your answer to the nearest metre.
2 marks
b. Show that it takes 19 seconds for the feather to reach the ground.
1 mark
c.  What is the distance of the feather from the boy’s sister 10 seconds after he releases it? Express your answer in metres correct to 2 decimal places.
2 marks
d. Find when the feather is directly north-east of the boy’s sister for . Express your answer in seconds correct to one decimal place.
2 marks
e. Find an expression for the velocity of the feather.
1 mark
f. Find the exact speed of the feather at  seconds.
2 marks
g. At what angle does the path of the feather make with the north direction as it reaches the ground. Express your answer in degrees and minutes to the nearest minute.
3 marks
h. What is the furthest distance east of the origin that the feather reaches?
2 marks
Total 15 marks
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