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PART I

Question 1
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Question 2

The ellipse with equation 
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Question 3

The implied or maximal domain of the function with rule 
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Question 4

The graph of 
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Question 5

If 
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Question 6
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Question 7

Let 
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One root of the polynomial equation 
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Question 8

The complete set of cube roots of 
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Question 9
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Given that 
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Question 10

An antiderivative of 
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Question 11

Using a suitable substitution, 
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Question 12


[image: image69.wmf](

)

ò

>

0

,

log

2

x

x

x

dx

e

, is equal to

A. 
[image: image70.wmf](

)

c

x

e

+

-

log


B. 
[image: image71.wmf](

)

c

x

e

+

log

2

1


C. 
[image: image72.wmf](

)

c

x

e

+

log


D. 
[image: image73.wmf](

)

(

)

c

x

x

e

e

+

log

2

log


E. 
[image: image74.wmf](

)

c

x

e

+

log

2


Question 13
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Question 14

The value of 
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Question 15
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Question 16
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The shaded region shown in the diagram above is the region enclosed by the function with rule 
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An approximation for the area of this shaded region using the trapezoidal rule with two equal intervals is
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Question 17
Euler’s method with a step size of 0.1 is used to solve the differential equation 
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A. 3.1155

B. 3.2383
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Question 18

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 
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At what rate, in cm/sec, is the depth of the water rising when the depth is 5cm?
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Question 19

A vector that has a magnitude of 2 and that is perpendicular to 
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Question 20

In a rhombus WXYZ, WX is parallel to ZY. If 
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Question 21

The scalar resolute of 
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Question 22
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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
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Question 23

The position vector of a particle at time t is given by





[image: image130.wmf](

)

(

)

(

)

2

0

,

2

cos

sin

~

~

~

p

£

£

+

=

t

j

t

i

t

t

r


The Cartesian equation of the path of the particle is
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Question 24

A particle is subjected to a force of 2 newtons acting due south and a force of 5 newtons acting at a bearing of S60(W.

The resultant force, in newtons, acting on the particle has a magnitude of
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Question 25

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 26

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?
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Two particles of mass 
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 is at the point of moving over the rough horizontal table. The normal force is N and the tension force in the string is T. The coefficient of friction is
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Question 28

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 
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 is the initial quantity of the substance, then a differential equation that relates S and t is
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Question 29

A particle moves in a straight line so that at time t, 
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, its acceleration is 
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, 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?
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Question 30

The velocity-time graph of a vehicle is shown below.
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Which one of the following could be the acceleration-time graph of the vehicle?
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Question 2

Find all the solutions to the equation 
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Question 3

Sketch the graph of the hyperbola with equation
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on the set of axes below.

Show clearly on your diagram the centre, the equations of the asymptotes and any intercepts on the x or y axes.
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Question 4

If 
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 is a solution of the equation
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find the value of a.
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Question 5

The points 
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 lie on the Cartesian plane. The unit vector 
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[image: image167.wmf]~

j

 is in the direction of the positive branch of the y-axis.
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a. Find 
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b. The vector 
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c. Hence find the coordinates of the point C.
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Question 6

Evaluate 
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Specialist Mathematics Formulas

Mensuration

area of a trapezium:
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curved  surface area of a cylinder:
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volume of a cylinder:
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volume of a pyramid:
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volume of a sphere:
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area of a triangle:
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Coordinate geometry

ellipse:
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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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quotient 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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