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PART I

Question 1
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The equation for the graph shown above could be
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Question 2
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The equation for the graph shown is
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Question 3

If 
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Question 4
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Question 5
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Question 6

The effect of multiplying a complex number by 
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A. translate it 1 unit downwards

B. reflect it in the line 
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C. reflect it in the imaginary axis

D. rotate it through an angle of 
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 anticlockwise about the origin

E. rotate it through an angle of 
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Question 7

The polar form of the complex number 
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Question 8

If 
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Question 9

Which one of the following shows the region of the complex plane described by 
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Question 10

An antiderivative of 
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Question 11


[image: image55.wmf]ò

dx

x

x

2

cos

2

sin

 is equal to

A. 
[image: image56.wmf]c

x

+

-

2

cos

4


B. 
[image: image57.wmf]c

x

+

2

cos

4


C. 
[image: image58.wmf]c

x

+

-

2

cos

6


D. 
[image: image59.wmf]c

x

x

+

-

6

cos

2

cos

3


E. 
[image: image60.wmf]c

x

x

+

-

6

sin

2

cos

3


Question 12
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Question 13

If 
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Question 14
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The diagram shows the graph of 
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The graphs intersect at the point 
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The total area of the shaded regions shown above is given by
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Question 15
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In the diagram above, the shaded region is the region enclosed by the graph of 
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y-axis and the line with equation 
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 This region is rotated about the y-axis to form a solid of revolution. The volume of this solid in cubic units, is given by
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Question 16

The equation 
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Question 17
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The graph of 
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Question 18
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A man is walking along a horizontal footpath towards a tall building. As he walks, he stares at a window in the building, which is 20m and 
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 radians, above his horizontal line of sight. The man is walking at 2m/sec. The rate at which 
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Question 19

The differential equation 
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Question 20

A particle starts from rest at an origin and moves in a straight line with an acceleration of 
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Question 21
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The diagram above shows the velocity-time graph of a particle moving in a straight line.  If, at 
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Question 22

If 
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Question 23
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Question 24

If 
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Question 25

A group of bushwalkers leave base camp at point O and walk on a bearing of 
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Question 26

A particle moves so that its displacement in metres from a fixed origin O at time t secs is given by
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The maximum speed reached by the particle in m/sec is
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Question 27

A body of mass 2kg is moving with a velocity 
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The momentum of the body, in kg m/s is given by
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Question 28

A particle of 2kg is acted on by a force with magnitude 
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 newton. The velocity of the particle initially is 4 m/s in the direction of the force.

The speed of the particle, in m/s, 3 seconds later is
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Question 29

A trunk of mass 20kg slides over a smooth surface which is inclined at an angle of 
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 to the horizontal. The trunk accelerates down the slope at a 
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The value of a is
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Question 30

An object of mass 20kg is on a rough table top and is acted on by a force of P newton at an angle of 
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30

 to the horizontal. The mass is attached to a light inextensible string, which passes over a smooth pulley and down the side of the table and is attached to a 10kg mass as indicated in the diagram.
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The normal force acting on the 20kg mass is N newton and the frictional force is Fr newton. In the diagram, the 20kg mass accelerates towards the left at a 
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m/s

.

For this system, which one of the following equations is true?
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PART II

Question 1

Factorise over C

i.
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ii.
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Question 2

A particle moves so that its acceleration vector at time t is given by 
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a.
Find the position vector of the particle at time t.
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____________________________________________________________________
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b.
On the set of axes below, sketch the path of the particle.
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Question 3
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In the diagram above, ABCD is a square with 
[image: image196.wmf]~

~

and

n

BC

m

AB

=

=

®

®

. BCE is a right-angled isosceles triangle. The point F is the midpoint of CE and the point G is the midpoint of CD.

Use a vector method to prove that 
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 is a right angle.
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Question 4

a.
On the diagram below, indicate those points on the complex plane described by 
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2 marks

Question 5

A bath bomb is dropped into a bath and immediately begins to dissolve. The mass, in grams, of the bath bomb at time t, in minutes, after the bomb is dropped, is given by m. The rate at which the bath bomb is dissolving is directly proportional to m.

a.
Write down a differential equation for m in terms of t.


____________________________________________________________________


____________________________________________________________________


____________________________________________________________________

1 mark

b.
The mass of the bath bomb is initially 100 grams and 10 minutes later it is 50 grams. Find an expression for m in terms of t.
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____________________________________________________________________
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Question 6

Find the area of the region enclosed by the y-axis and the graphs of 
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 Express your answer in exact form.
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Specialist Mathematics Formulas

Mensuration
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volume of a pyramid:
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Coordinate geometry
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hyperbola:
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Circular (trigonometric) functions
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Algebra (Complex numbers)
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product rule:
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chain rule:
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mid-point rule:
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trapezoidal rule:
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Euler’s method:
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acceleration:
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constant (uniform) acceleration:  
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Vectors in two and three dimensions
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Mechanics

momentum:
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