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 Reading time – 5 minutes 

 Working time – 2 hours 

 Write using black or blue pen 

 BOSTES approved calculators for this course 
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 A Reference Sheet for this course is 
supplied 

 In Questions 11-14 , show all relevant 
mathematical reasoning and/or calculations 
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your Student Number or Name. 
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………………………………………………………………… 
 
 
Do NOT write solutions on this question 
paper. Any working on this question paper 
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    Section I 
 
10 marks 
 

 Attempt all Questions  

 Allow about 15 minutes for this section 
 
    Section II 
 
60 marks 
 

 Attempt all Questions   

 Allow about 1 hours 45 minutes for this 
section 
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Section I 10 marks 

 Attempt Questions 1 – 10 

 Allow about 15 minutes for this section 

 Shade the correct response on the multiple-choice answer sheet for Questions 1 – 10 

 Each question is worth 1 mark  

 

1 The formula for the volume of a cone with radius r and perpendicular height h is given by 

. Which of the following correctly expresses r as the subject of this formula? 

 

 (A)    

 (B)    

 (C)    

 (D)    

 

 

2 The solutions to   are 

 (A)    

 (B)    

 (C)    

 (D)    

 

 

  



Page 4 of 11 

3 What is the value of   ? 

 

 (A)    

 (B) 0 

 (C)    

 (D) 3 

 

 

4 For the function   in the domain , state the range and the equation 

of the vertical asymptote.  
 

 (A)    

 (B)    

 (C)    

 (D)    

 

 

5 The solution to the equation   is: 

 

 (A)    

 (B)    

 (C)    

 (D)    
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6 The graph of the function   is shown below. What are the coordinates of the point 

P?  

 

 (A) ( , 0)    

(B) ( , 0) 

 (C) ( , 0)    

(D) ( , 0) 

 

 

7 The solution to   , when graphed on a number line, is: 

 (A)  

   

 (B)  

   

 (C)  

   

 (D)  
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8 The inequalities that best describes the region below are: 

 
 (A)    

 (B)     

 (C)    

 (D)    

 

9 Town B is 80 km due north of Town A and 59 km from Town C. Town A is 31 km from 

Town C.  

 

 What is the bearing of Town C from Town B? 

 (A)    

 (B)    

 (C)    

 (D)     
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10 Which graph best represents the equation   ?  

(A)  

   
(B)  

 
(C)  

 
(D)  

 

End of Section I 

Section II commences on the next page  
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Section II 60 marks 

 Attempt Questions 11-14  

 Allow about 1 hours and 45 minutes for this section 

 Answer each question in a SEPARATE writing booklet or answer sheet. Extra writing booklets 

are available. 

 In Questions 11 – 14, your responses should include all relevant mathematical reasoning and/or 

calculations. 

 

Question 11 (15 marks)   Use a SEPARATE writing booklet 

 

 

(a) Find u in  if f = 2.34 and v = 7.61. Give your answer correct to 3 significant  1 

figures.  

(b) Simplify    3 

(c) Solve the following system of equations simultaneously. 4 

   

(d) Simplify, writing your answer with a rational denominator: 3 

   

(e) A lighthouse is situated at the top of a cliff, and a boat is 150 m from the base of the 

cliff. A person on the boat measures the angles of elevation to the bottom and top of the 

lighthouse to be   and   respectively.  

(i) Draw a diagram to represent this information.  1 

(ii) Find the height of the lighthouse, correct to the nearest metre. 3 

 

 

End of Question 11  
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Question 12 (15 marks)  Use a SEPARATE writing booklet 

(a) Simplify    4 

 

 

(b) (i) Solve  . 2 

(ii) On the same set of axes, sketch the graphs of   and , including  2 

any points of intersection and intercepts. 

(iii) On your diagram, shade the region where   and   hold  1 

simultaneously. 

 

 

 

(c) Prove    3 

 

 

 

(d) Solve   and graph the solution on a number line. 3 

 

 

 

 

 

 

 

 

End of Question 12 
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Question 13 (15 marks)  Use a SEPARATE writing booklet 

 

(a) If   and  , find the exact value of  . 2 

(b) Solve   for the domain   . 3 

(c) Given    

(i) Evaluate . 2 

(ii) State the range. 1 

(iii) Sketch the function. 2 

 

(d) In the diagram below Q, R, and S, are on level ground and SP is a tower, i.e 

. From Q, the elevation of the top of the tower, P, is . Also, the 

distance between Q and R is 1200 m,  and . 

 

(i) Show that    2 

(ii) Find the height of the tower, h, to the nearest metre. 1 

(iii) Find the angle of elevation of P from R, to the nearest degree. 2 

End of Question 13  
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Question 14 (15 marks)  Use a SEPARATE writing booklet 

 

(a) (i) Factorise  . 1 

(ii) Hence, or otherwise, solve   for  . 3 

(b) Find   . 2 

(c) Is the function   odd, even or neither? Show all working to justify your  3 

answer. 

(d) From a lighthouse, L, a ship, S, bears  and is at a distance of 8 nautical miles from 

the base of the lighthouse. From the lighthouse a boat, B, is on a bearing of   and 

is at a distance of 6 nautical miles.  

(i) Find the exact distance of the ship from the boat, leaving your answer in simplest  3 

surd form. 

(ii) Find the bearing of the ship from the boat, giving your answer to the nearest  3 

degree.  

 

 

 

 

 

 

 

 

 

 

 

End of Question 14 

End of Section II 

End of Examination 
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1 A B C D 

2 A B C D 

3 A B C D 

4 A B C D 

5 A B C D 

6 A B C D 

7 A B C D 

8 A B C D 

9 A B C D 

10 A B C D 
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Mathematics Department 
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HALF-YEARLY EXAMINATION 
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Solutions 
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Question 11 

(a)  

(b)    

(c)    
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(d)    

(e)  

(i) 1 mark for diagram with angles and base length labelled. 

 

(ii)    

 

 

End of Question 11  
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Question 12 

(a)  

  

(b)  

(i)  

    or     

1 mark each value of x 

(ii) 1 mark correct lines  

1 mark for labels of intercepts AND intersections 

(iii) 1 mark correct shading 
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(c)   

  

 

(d)   

         1 mark 

 

End of Question 12 
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Question 13 

 

(a)   and  , therefore 2nd quadrant. 

 

   1 mark for fraction, 1 mark for sign 

(b)  

(c)  

(i) . 

(ii)     1 mark 

(iii) 1 mark for lines and shape 

1 mark for boundary points 
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(d)  

(i)     

(ii)    

(iii)    

End of Question 12  
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Question 14 (15 marks)  Use a SEPARATE writing booklet 

 

(a) (i)   

 

(ii)   

 

   

(b)    

(c)  
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(d)  

 

(i)  

  

(ii)  

    

 

 

End of Question 14 

End of Section II 

End of Examination 


