
 

 

 
BAULKHAM HILLS  
HIGH  
SCHOOL 

 

2023 
 

 
YEAR 11 
YEARLY 
EXAMINATIONS 

 

  
  

 Mathematics Extension 
 
 
General  
Instructions 
 

• Reading time – 10 minutes 
• Working time – 2 hours  
• Write using black pen 
• Calculators approved by NESA may be used 
• A reference sheet is provided at the back of this paper 
• In Questions in Section II, show relevant mathematical 

reasoning and/or calculations 
• Marks may be deducted for careless or badly arranged 

work 
 
 

Total 
marks: 
70 

Section I – 10 marks (pages 2 – 5) 
• Attempt Questions 1 – 10 
• Allow about 15 minutes for this section 
 
Section II – 60 marks (pages 6 – 9) 
• Attempt Questions 11 – 14 
• Allow about 1 hour and 45 minutes for this section 
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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 Which of the following graphs represents the solution to   ? 
 

(A)   (B) 

   
(C)   (D) 

   
 
 
 
 

2 Which of the following is the natural domain of   , where b > 0 ? 
 

(A)  [– 1, 1] 

(B)   [a – b, a + b] 

(C)  [a – 1, a + 1] 

(D)  [– b, x + b] 

 
 
3 The population N of a town, after t years, is given by the formula,  where  

is the initial population. 
 

 Which expression represents the number of years it takes until the town has doubled its 
initial population? 

 
(A)     

 

(B)  4ln2 
 

(C)  2ln25 
 

(D)  25ln2 

 
  

– 2  6  – 2  6  

– 2  6  – 2  6  
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4 In the diagram below, OA = 3 metres, AB = 1 metre, OP = x metres and  . 
 

 
 

 Which of the following equations is correct? 
 

(A)     

(B)   

(C)   

(D)   

 
 
 
5 The polynomial  is divisible by  . 
 

 What are the values of a and b ? 
 

(A)  a = – 14   and   b = – 16 
 

(B)  a = 14   and   b = – 16 
 

(C)  a = – 14   and   b = 16 
 

(D)  a = 14   and   b = 16 

 
 

  

1 m 

3 m 

x m 

A 

B 

P O 

θ 



- 4 - 

6 Which of the following is equal to  ? 
 
 

(A)    

(B)   

(C)   

(D)   

 
 
7 Which of the following is the coefficient of xn in the expansion of  ? 
 

(A)   0 

(B)      

(C)    

(D)   2 

 
 
8 Let  be the roots of  . 
 
 Which equation has the roots  ? 

 
 

(A)     

(B)       

(C)       

(D)       
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9 Which of the following is the graph of y = xcotx ? 
 

(A)    (B) 

 
 
(C)   (D)

 
 
10 Moving only to the right or down, how many different routes are there from A to B ? 

 
(A) 10 

(B) 12 

(C) 14 

(D) 18 

END OF SECTION I 

A 

B 
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Section II 
 

60 marks 
Attempt Questions 11 – 14 
Allow about 1 hour and 45 minutes for this section 
 

Answer each question on the appropriate answer sheet. Extra paper is available. 
 

For questions in Section II, your responses should include relevant mathematical 
reasoning and/or calculations. 
   
Question 11 (15 marks) Use the pages labelled Question 11 in the answer booklet 
  

(a)  Sketch . 2

  

(b) Consider the function   

  
 (i) Find the inverse function of f(x). 1 
 
 (ii) State the range of the inverse function.  1 
   
 

(c) A team of 4 players consists of 2 men and 2 women. 
  

 If a total of 7 players are available, of which 3 are men and 4 are women; 
  
 (i) How many different teams can be selected? 1 
 
 (ii) If 2 of the players are husband and wife, and wish to play on the same team,  1 
  how many different teams can be selected if both are chosen? 
   
 

 (d)  Determine the term independent of x in the binomial expansion  . 2 

  

 (e)  Show that  . 2 

  

  

(f)  Solve   3 

 
 
 

(g)  Evaluate  . 2 
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Question 12 (15 marks) Use the pages labelled Question 12 in the answer booklet 
  

(a)  A curve is defined by the parametric equations x = 1 + 2t and y = 1 – 4t2. 2 

  Find the cartesian equation of the curve. 

   

(b) In how many ways can the letters of the word 

PAHVANITHAS 
 be arranged if; 
  
 (i) all of the letters are used. 2 
 
 (ii) all of the A’s are together and the arrangement must start and finish   2 
  with a vowel. 
  

  

(c)  Show that  . 2 

   

(d)  Solve in simplest exact form, the inequality   . 2 

  

 

(e) The graph of y = f(x) is shown below. 

 
 Sketch graphs of; 

 (i)   .  1 
   
 (ii)   . 2 

 
 (iii)  . 2 

2 

2 3 

y 

x 

y = f(x) 
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Question 13 (15 marks) Use the pages labelled Question 13 in the answer booklet 

  

(a) Show that  .  2 

 

  

(b) Without expanding, find 2 

. 
 

 

  

(c) Prove  . 2 

 
 
(d) Two of the roots of the equation  are reciprocals. 3 

 Find the value of p. 

 
 
(e) The population of birds on an island changes according to the differential equation 

   

 where P is the population of birds, t is the time in years and k is the constant of 
proportionality. 

 
 Initially there were 40 birds, and after 5 years the population has increased to 125 

birds. 
 

 (i) Verify that  , where A is a constant, satisfies the differential 1 
  equation. 
 
 (ii) Find the value of A.  1 
 
 (iii) Find the value of k correct to 3 significant figures. 2 
 
 (iv) Sketch the function  for  , showing any intercepts and 2 
  asymptotes. 
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Question 14 (15 marks) Use the pages labelled Question 14 in the answer booklet  

(a) A polynomial P(x) is defined by  , where b is a constant. 
 

 

 (i) Express P(x) as the product of a linear and a quadratic factor 1 
   

 (ii) Simplify   2 
 
 

 
(b) Find the multiplicity of the root x = 1 of the equation P(x) = 0, where 2 
  

 . 
 

 
 
(c) Solve the equation   3 

  
 

 
(d) A large container in the shape of an inverted cone with semi-vertical angle 30ᵒ is full 

of water. 
 

 A hole is made at the vertex of the cone that allows the container to empty at a 
constant rate of 12 kL/min. 

 
 

 (i) Show that when the water has a depth of h metres, its volume is given 1 
  by  .     

  (You may assume that the volume cut from the cone when creating the hole, is 
negligible). 

 

 (ii) Hence find, in simplest exact form, the rate at which the depth of the water 3 
  is changing when its volume is 24π kL. (Note: 1 kL = 1 m3) 
 
 

(e) Let  where a is a non-zero real number. 3 

 When P(x) is divided by x + b, the remainder is 1. 

 The polynomial  has a factor of (ax – 1). 

 Determine the value(s) of b. 
 

End of paper  
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