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Mathematics Extension 1 
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 11–14, show relevant mathematical reasoning 
and/or calculations  
  

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 6–11)   

• 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 Given there are 365 days in a non-leap year, what is the minimum number of people 
needed to guarantee that at least two people have the same birthday? 
 
A. 183 
B. 365 
C. 366 
D. 367 
 

2 What is the primitive function of  

 
A.  

B.  

C.  

D.  

 

3 The unit vector of vector  could be written as: 

 

A.  

B.  

C.  

D.  
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4 Which of the following slope field diagrams represents ? 

 
 
A.                                                                              B. 

 
 
 
                                                                        
 
 
 
 
 
 
 
 
 
 
 
 
 
C.                                                                                 D. 
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5 The expression for  in the form  is: 
 

A.  

B.  

C.  

D.  

 
 
 

6 In the following diagram, all the short line segments are equal in length. 
 
 
 
 
 
 
 
 
 

The vector  and the vector  The expression  represents: 

A.  
B.  
C.  
D.  

 
 

7 A jury of 12 people is to be chosen from a group of 12 males and 18 females. How many 
possible jury combinations could be formed if the final jury had at least 9 male members? 
 
A. 13 613 040 
B. 189 835 
C. 1287 
D. 13 984 880 
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8 The expression  simplifies to: 

 

A.  

B.  

C.  

D.  

 
 

9 A 150cm tall person is walking away from a 10m lamp post at 2m/s. 
How fast is the person’s shadow changing? 
 

A. m/s 

B. m/s 

C. m/s 

D. 2 m/s 
 
 

10 The polynomial  has roots  and  Find the value of 

 

 
A. 9 
B. 8 
C. 1 
D. 0 
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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 in the appropriate writing booklet. Extra writing booklets are available. 
 
In Question 11–14, your responses should include relevant mathematical reasoning and/or 
calculations. 
 
 
Question 11 (15 marks) Use a SEPARATE Writing Booklet. 
 
(a) The diagram below is a sketch of the graph  

  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
 
 
 
 
(i) Sketch the graph of .       1 

 
(ii) On a separate number plane, sketch the graph of .   1 

 
 
 
                              Question 11 continues on page 7 
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(b)  (i)     Prove the trigonometric identity    3 

 
        (ii)     Hence, find expressions for the exact values of the solutions to the 
                  equation        4 
 
 
(c) A curved funnel has a shape formed by rotating part of the parabola  

 about the y-axis, where x and y are given in cm. The funnel is  
4cm deep. Find the exact volume of liquid which the funnel will hold if it is 
 sealed at the bottom.          3 
 
 

(d) The position of a particle at time t seconds is given by the parametric equations  
 and  where x and y are in metres. 

 
(i) Find the velocity of the particle when      1 

 
(ii) Determine the cartesian equation of the particle’s path.    2 

 
 

 
End of Question 11 

 
Question 12 begins on page 8 
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Question 12 (15 marks) Use a SEPARATE Writing Booklet. 
 
 

(a) Evaluate  using the substitution      3 

 
 

(b) If  satisfies the differential equation  

 

(i) Show that          1 

 
(ii) Find the possible values of k.       2 

 
 

(c) For the function  
 
(i) Sketch the function, clearly labelling the x and y intercepts and the  

coordinates of the vertex and explain why the domain of the function  
must be restricted if is to have an inverse function.    3 
 

(ii) Give the equation for  if the domain of  is restricted 
to            1 
 

(iii) State the domain and range of  given the restriction in part (ii)  

and sketch the curve on a separate number plane.   2 
 
 

(d) Given displacement vectors  and  find the  
magnitude and direction to the nearest minute, of the resultant vector             3 
 

 
 
 
 
 

End of Question 12 
 

Question 13 begins on page 9 
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Question 13 (15 marks) Use a SEPARATE Writing Booklet. 
 
 

(a) For the differential equation  

 

(i) Show that        1 

 

(ii) Find the solution to the differential equation, given that when  2 

 
 

(b) Given the expression  
 
(i) Use a formula on the reference sheet to rewrite this in terms of  

and          1 
 

(ii) Hence, find an exact value for      3 

 
 

(c) Write an equation of a trigonometric function that has every one of the 
following four features: 
 
• Is continuous for all values of x. 
• The range is  

• The period is  

• At the point , the gradient of the function is zero.    2 

 
 

(d) Find the two possible acute values of  given    2 

 
 

(e) Show that  if   and initially P = 245.  4 

 
End of Question 13 

 
Question 14 begins on page 10 
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Question 14 (15 marks) Use a SEPARATE Writing Booklet. 
 
 
(a) Use mathematical induction to prove that   

for all integers           3 
 
 

(b) Jacob’s yacht is moored directly south of a sandy access point onshore. Jacob 
intends to give his dog some exercise. He will need to row his dinghy, from his  
yacht, across to this access point 100 metres directly north of his yacht. Jacob’s 
rowing speed is 5 metres per second when the water is still. The current is flowing  
east at a rate of 4 metres per second. Jacob’s dinghy will also be impacted by a  
wind blowing from the south-west, which will push the dinghy at 8 metres per second.  
He starts rowing the dinghy directly across to the sandy access point onshore so that 
he is perpendicular to his yacht. 
 
(i) Show that the velocity of Jacob’s dinghy can be expressed as the component  

vector .       2 

 
(ii) Calculate the speed of the dinghy, correct to 2 decimal places.   1 

 
(iii) Determine how long it took Jacob to reach the shore, and the distance 

he rowed.          3 
 
 
 
                       Question 14 continues on page 11 
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(c) A golf ball is hit at a velocity of 90  at an angle  to the horizontal. 
The position vector  from the starting point, of the ball after t seconds  

is given by , where gravity is 9.8  

 
(i) Show that the maximum horizontal range of  

the ball is  metres.       2 
 
 

(ii) To ensure that the ball lands on the green, it must travel between 400 
and 450 metres. What values of  correct to the nearest minute, would  
allow this to happen?        1 
 
    

(iii) The golfer aims accurately and hits the ball directly towards the green. 
After 3.4 seconds of flight, at a point 9 metres above the ground, the ball  
hits a low flying TV drone. If it had not hit the drone or any other  
obstacles, would the ball have landed on the green? Justify your answer 
mathematically.         3 
 

 

End of paper 
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2020 Mathematics Extension 1 trial solutions.

Multiple choice answers

1.   C
2.   D
3.   A
4.   A
5.   C
6.   D
7.   B
8.   A
9.   B
10. A
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