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Section I 

10 marks 

Attempt Questions 1–10 

Allow about 15 minutes for this section 

Use the multiple-choice answer sheet for Questions 1–10. 

1 What are the solutions to the quadratic equation ? 

A.  

B.  

C.  

D.   

 

2 The graph of  is shown. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Which pair of inequalities accurately describes the sign of  at the point P? 
 

A.  

B.  

C.  

D.  
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3 How many solutions are there to the equation ?  

A. 0 

B. 1 

C. 2 

D. 4 

 

4 Consider the Venn diagram below. An element from the sample space is selected at random. 
 
 
 
 
 
 
 
 
 
 
 
What is the value of P(A)?    

A.   

B.  

C.   

D.   

 

5 Given that  what is ?  

A.  

B.  

C.  

D.   
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6 Consider the triangle ABC below. 
 
 
 
 
 
 
 
 

 
Which expression gives the value of b? 

A.  

B.  

C.  

D.  

 

7 A bag contains 10 red, 20 yellow and x green lollies. Demi chooses a green lolly and eats it.  
 
If she selects a second lolly at random, what is the probability that it is also green?   

A.  

B.  

C.  

D.  

 

8 What is the gradient of the tangent drawn to the graph of  at the point (-1, -4)?   

A. -6 

B. -4 

C. 3 

D. 7 
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9 Which expression has the same value as  ? 

A.    

B.         

C.         

D.    

 

10 For what values of r does the graph of  intersect the x-axis but not 
the y-axis? 

A.  

B.  

C.  

D.  
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Section II 

60 marks 
Attempt Questions 11-31 
Allow about 1 hour and 45 minutes for this section.  

Answer each question in the space provided. Extra writing space, if required, is located at the end of 
this question paper.  

In Questions 11 – 31, your responses should include relevant mathematical reasoning and/or 
calculations. 
 

Question 11  (2 marks) 

Factorise fully .  2 
 

 

 

 

 

 

Question 12  (2 marks) 

Solve . 2 
 

 

 

 

 

 



 

7 
 

Question 13  (1 mark) 

State the domain of . 1 
 

 

 

 

Question 14  (2 marks) 

Consider the functions  and . Find . 2 
 

 

 

 

 

 

Question 15  (1 mark) 

Differentiate  . 1 
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Question 16  (1 mark) 

If , find  for .     1 
 

 

 

 

Question 17  (2 marks) 

Differentiate  from first principles using the formula  2 
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Question 18  (4 marks) 

A particle is moving in a straight line. Its displacement, x m, from a fixed point, O, after t 
seconds is given by 

, 

where . 

(a) Find an expression for the velocity in terms of t. 1 
 

 

 

(b) Find when the particle is at rest.  1 
 

 

 

(c) Find the velocity of the particle after 1 second. 1 
 

 

 

(d) Show that the particle is moving with constant acceleration.  1 
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Question 19  (5 marks) 

The sector below has centre O and a radius 12 cm. The arc AB subtends an angle of  at O. 

 

(a) Express the size of  in radians. 1 
 

 

 

(b) Find the exact perimeter of the sector. 2  
 

 

 

 

(c) Find the exact area of the sector. 2 
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Question 20  (2 marks) 

In XYZ, XY = 14 cm, XZ = 12 cm and YZ = 16 cm. 

 

 

 

 

 

(a) Show that .  1 
 

 

 

 

(b) Find the area of XYZ, to the nearest cm2. 1 
 

 

 

Question 21  (2 marks) 

Consider the function . Show that  for all x. 2 
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Question 22  (3 marks) 

The solutions to the quadratic equation  are . Find the value of a and b. 3  
 

 

 

 

 

 

 

 

Question 23  (2 marks) 

Show that the exact value of . 2 
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Question 24  (2 marks) 

Find . 2 

 

 

 

 

 

 

 

 

Question 25  (2 marks)  

Differentiate . Give your answer in fully factorised form.  2 
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Question 26  (5 marks) 

The diagram shows Q is 24 km due east of P. 

Point R is 16 km from P on a bearing of 030°. 

 

Find the bearing of R from Q, correct to the nearest degree. 5 
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Question 27  (3 marks) 

One hundred residents were surveyed to find which types of public transport they used in the 
last week. 

• 37 residents did not use either a train or a bus during the last week 

• 43 residents used a train at least once last week 

• 58 residents used a bus at least once last week 

(a) A resident is chosen at random. Using a Venn diagram, or otherwise, find the 
probability that the resident used a train and a bus last week. 2 
 

 

 

 

 

 

 

(b) A resident is chosen at random. What is the probability that they used a train or a bus 
last week, but not both? 1 
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Question 28  (6 marks) 

The circle in the diagram below has centre . 

 

 

 

 

 

 

 

 

 

 

 

The line l is a tangent to the circle at P and has the equation . 
 

(a) Show that the equation of the line NP is . 2 
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(b) Find the coordinates of point P. 2 
 

 

 

 

 

 

 

 

 

 

 

(c) Find the exact radius of the circle. 1 
 

 

 

 

(d) State the equation of the circle. 1 
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Question 29  (4 marks) 

 

Let   

 

(a) Sketch on the axes below the graph of the function .  2 
  

 

 

 

 

 

 

 

 

 

 

(b) Is this function differentiable at ? 1 
 

 

 

 

(c) Is this function one-to-one or many-to-one? Explain your answer. 1 
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Question 30  (4 marks) 

(a) Show that .  2 
 

 

 

 

 

 

 

 

(b) Hence, or otherwise, solve 2 

 

For all values of  in the domain . 
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Question 31  (5 marks) 

The line l is a tangent to the curve  at the point where , where a is a positive 

constant. 

If the line l passes through the origin, find the value of a and hence determine the equation of 
the line l. 5 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

End of Paper 
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Do NOT write anything, or make any marks below this line or outside borders 

 

Section II extra writing space 
 
If you use this space, clearly indicate which question you are answering 
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Do NOT write anything, or make any marks below this line or outside borders 

 

Section II extra writing space 
 
If you use this space, clearly indicate which question you are answering 
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Do NOT write anything, or make any marks below this line or outside borders 

 

Section II extra writing space 
 
If you use this space, clearly indicate which question you are answering 
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Do NOT write anything, or make any marks below this line or outside borders 

 

Section II extra writing space 
 
If you use this space, clearly indicate which question you are answering 
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