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Mathematics Extension 1 

General 
Instructions 

 Reading time – 10 minutes 
 Working time – 2 hours 
 Write using black pen. 
 NESA approved calculators may be used. 
 A reference sheet is provided. 
 In section II, show relevant mathematical reasoning and/or calculations. 
 

Total marks: 
70 

Section I – 10 marks 
 Attempt questions 1 - 10 
 Allow about 15 minutes for this section. 
 
Section II – 60 marks 
 Attempt questions 11 - 16.  
 Allow about 1 hour and 45 minutes for this section. 
 Start each question on a new page. 
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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. Given that 

  
 

A.      

 
B.      

 
C.        

 
D.        

 
 

 
2. The angle between the vectors   is closest to: 

A.    
 

B.    
 
C.    
 
D.    
 

3. What is the exact value of    

 

A.    

 

B.    

 

C.    

 

D.    
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4. What is the value of     

A.    

 
B.    

 
C.        

 
D.        

 
 

 
5. A course regulation requires that the same number of students achieve each grade from 

A to E where possible.  
What is the smallest number of students required to ensure that at least one particular 
grade is awarded 7 times? 
 
A.  30 

 
B.  31 

 
C.  35 

 
D.  36 
 

 
 

6. A circular disc is heated so that the face is increasing in area at a constant rate of  
 /s. What is the rate at which the radius of the disc is increasing when the radius 

is 6 cm? 
 
A. 0.26 cm/s 

 
B. 0.27cm/s 

 
C. 3.76 cm/s 

 
D. 3.77 cm/s 
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7. What is the multiplicity of the root x = 1 of the equation  

 
   
 
A.  1 

 
B.  2 

 
C.  3 

 
D.  4 
 

 
8. What is the inverse function of    

 
A.    

 
B.    
 
C.    
 
D.    
 

 
 

9. A curve is represented by the following parametric equations: 
 
   
 
Which of the following is the cartesian equation of the curve? 
 
A.    

 
B.    
 
C.    
 
D.    
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10. The polynomial   can be expressed as    
Which of the following is the correct expression for  ? 

 
A.    
 
B.    
 
C.    
 
D.    

 
 
 
 
 
 
 

 
Section II  
 
60 marks 
Attempt all questions 
Allow about 1 hour and 45 minutes for this section. 
 
Start each question on a new page in the answer booklet provided. 
Your responses should include relevant mathematical reasoning and/or calculations. 
Extra writing paper is available on request.  

 
 
 
Question 11 (10 marks) 
 

a. Solve            [3] 

 
 

b. The polynomial   α, β and γ.  
 
Find α, β and γ given that one of the roots is the sum of the other two.  [3] 
 
 

c. (i)  Write      [2] 
 
(ii)  Hence, solve     [2] 
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Question 12 (10 marks) 
 

a. Given that   , find   .    [2] 

 
b. Use the substitution    to solve  

 
        [4] 
 

c. Use the substitution    to find      [2] 

 
d. In how many ways can 8 people be placed in groups of 2?    [2] 

 
 
 
 
 
 

 
Question 13 (10 marks) 
 

a. Factorise         [3] 
 

 
b. Prove that        [2] 

 
 

c. Use mathematical Induction to prove that    is divisible by 5   [3] 
 
for        
        
 

d. Find            [2] 
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Question 14 (10 marks) 
 

a.       [3] 

   

 
    and   , giving your answer in simplest surd form. 
 

 
 

 
b. Newton’s law of cooling states that the rate of change of the temperature θ, of a body at 

any time t, is proportional to the difference in the temperature of the body and the 
temperature m, of the surrounding medium, i.e.  

  

 
(i) Show that   [1] 

 
(ii) If the temperature of the surrounding air is   and the temperature of the 

body drops from   in 45 minutes, find the temperature of the 
body in another 90 minutes (to 2 decimal places).    [2] 

 
(iii) Find the time taken for the temperature of the body to drop to   (to the 

nearest minute).        [2]
  

 
 

c. Find the coefficient of       [2] 
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Question 15 (10 marks) 
 

a. David throws a pebble from a height of 2 metres at an angle of  to the horizontal, with 
a velocity of 30m/s. 

 

 
 
(i) Show that the expression for the horizontal and vertical displacements at t 

seconds after projection are   
 respectively.    [2] 

(Take g = 10m/s and take the origin to be the ground directly below David) 
 

(ii) Show that the equation of the path of the particle is: 

       [2] 

 
(iii) If David manages to hit a target at point T, which is 10 metres away  

horizontally and 6 metres high, find the two possible angles of projection. [2] 
 

 
 

b. For the function      

(i) Find the domain and range.       [2] 
 

(ii) Sketch the curve, clearly showing the coordinates of the endpoints.  [2] 
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Question 16 (10 marks) 
 

a. Solve the equation      [3] 
 
 

b. (i)   .    [2] 
 

(ii) Hence, find the volume generated when the area bounded by the curve   
      [2] 

 
c. A committee of 5 is to be chosen from six men and seven women. 

 
(i) How many committees are possible if there are no restrictions?   [1] 

 
(ii) How many committees are possible if there are more women than men?  [2] 
 

 
 
 
 
 
 

 

End of Examination 
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