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2019 Year 11 Yearly Examination ~ Mathematics Extension 1 
 
Section I 
 
4 marks 
Attempt Questions 1 - 4 
Allow about 5 minutes for this section 
 
Use the Multiple Choice Answer Sheet provided for Questions 1 – 4. 
 

 
 
1.    Which of the following functions best describes the graph below?  

                                           
A.  13sin

2
xy −=  B.  13 sin 2

2
y x−=   

C.   13sin 2y x−=  D.   13 sin
2 2

xy −=   

 
 
2.    Which of the following diagrams shows the end behaviour of a polynomial with leading term 43x− ?  
    

A.       
 
 
 
 

B.   

C.       

 
 
 
 
 

D.  

 
 
 
 

https://teacher.smartermaths.com.au/wp-content/uploads/2016/03/2012-4-mc.png
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3.    What type of graph do the parametric equations 3cos and   3sinx t y t= =  represent? 
 

A.   a linear graph B.   an hyperbola 

C.   a parabola       D.    a circle 
 

 
 
4.    How many unique arrangements of the letters in the word MATHEMATICS are possible? 
 

 A.   11 !                             B.   11!
6

            C.   11!
8

                 D.   8 ! 

 
 
 

End of Section I             
 

 
 
Section II 
 
48 marks 
Attempt Questions 5 - 8 
Allow about 55 minutes for this section 
 
Answer the questions in the space provided. Extra space can be found at the end of each question and at the 
end of the booklet. 
ALL necessary working should be shown for each question for FULL MARKS to be awarded. 
 
 
QUESTION 5:  (12 marks)                           Marks 
 
(a) Solve 2 5 1x− ≤                    2 
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(b) Consider the function ( ) 2

1
1

f x
x

=
+

 for 0x ≤  
  

(i) Find the domain and range for ( )1f x−                2 
 
  
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
(ii) Find the inverse function ( )1f x−                 2 
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(c) Consider the function ( ) ( )( )2 2f x x x= − +  
 
 (i) Sketch ( )y f x=                   1 
 

 (ii) Sketch the reciprocal function 
( )
1y

f x
=  on the same graph as part (i)           3 

  Show any asymptotes and the positions of any turning points and points of  
intersection with the curve ( )y f x=  

 

 
           
 
 
 
 
Another grid is available at the end of this question if required. 
 



2019 HAHS Year 11 Mathematics Extension 1Yearly Examination            Page  6 
 

(d) A curve is represented parametrically by the equations 12 ,
1

x t y
t

= =
+

.            2 

 Find the Cartesian equation of this curve. 
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Extra space to complete question 5. Clearly label any parts completed here. 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

End of Question 5 
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QUESTION 6:  (12 marks)                           Marks 

  

(a) Evaluate 1 2sin sin
3
π−   

    
, giving your answer in terms of π      1  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
(b) Sketch the graph of the function ( ) 12cos ,f x x−=  clearly indicating the domain and range  2 

of the function 
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(c) Show that ( ) ( )( )1cos sinf x x−=  is an even function      2 
 

 
  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

(d) If cos A = 7
9

 and sin B = 1
3

 where  0 ≤  A ≤  
2
π   and  0 ≤  B ≤  

2
π ,  find the value of   2 

sin (A −B) in simplest form 
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(e) If  tan A and tan B are the roots of the equation  3x2 − 5x − 1 = 0, find the value of           2 

 tan(A + B)  
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(f) Prove that sin 2 tan
1 cos 2

x x
x
=

+
 and hence find the value of tan

8
π  in simplest surd form  3 
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This space may be used to complete question 6. Clearly label any parts completed.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

End of Question 6 
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QUESTION 7:  (12 marks)                           Marks 

 
(a)       The polynomial ( ) 3 23 2 1P x x x x= + + +  can be written in the form    

            ( )( )22x x bx c r− + + + ,  where 𝑏𝑏, 𝑐𝑐 and 𝑟𝑟 are real numbers.  
            Find the values of 𝑏𝑏, 𝑐𝑐 and 𝑟𝑟.          3 
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(b)       Consider the polynomial equation   3 26 30 0x x x+ − − = . 
            One of the roots of this equation is equal to the sum of the other two roots. 
            Find the three roots of the equation.          3 
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(c)      Consider the polynomial ( ) 3 22 3 11 6.P x x x x= + − −  
 
          (i)      Factorise ( )P x            2 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
          (ii)     Solve ( ) 0P x =            1 
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(d)       If  and  α β   are the roots of 22 8 0x x+ − = , find the value of α β−     3 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Unused space above may be used to complete question 7. Clearly label any parts completed.  
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This space may be used to complete question 7. Clearly label any parts completed.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

End of Question 7 
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QUESTION 8:  (12 marks)                              Marks 

 

(a) Find the co-efficient of x  in  
54x

x
 + 
 

        2 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

 
 

 

(b) How many unique arrangements of the letters in the word SWANS are possible, if the two S’s 2 
are not next to each other? 
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(c) Twenty students, ten male and ten female, are travelling from school to the pool for the  
annual swimming carnival. Twelve of them go in a minibus, six of them on bikes and two of  
them walk. 
 
(i) Write a mathematical expression that will give the number of ways the students can be     1 

divided for the trip. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

(ii) Show all working to give the numerical answer for the number of ways the   2 
students can be distributed, if none of the boys walk. 
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(d) A committee of 5 members is to be selected at random from 5 Australians and 3 New   3 
Zealanders. Determine the probability that there will be a majority of Australians on the  
committee. Show all working out. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
(e) Average speed cameras in NSW measure the amount of time it takes a vehicle to drive   1 

between two points. The average speed of the vehicle is then calculated. If the time taken  
between these points is quicker than could be done at the speed limit, a speeding fine is  
issued. 
This is an example of an application of the Pigeonhole Principle, where division is used to  
decide whether at least one “pigeonhole” will contain an excess amount of “pigeons”. 
Which quantity represents  the “pigeons” and which quantity represents  the pigeonholes”, when 
considering average speed? 
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(f) An ant is to crawl along the black lines in the grid below to get from corner A to corner B.           1 
However, the ant can only travel along the lines either towards the right or in a downwards 
direction on the page. 

 
How many different routes from A to B are possible? 

 

   

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

   

   

   

A 

B 
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This space may be used to complete any question. Clearly label any parts completed.  
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This space may be used to complete any question. Clearly label any parts completed.  
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END OF EXAMINATION 
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Year 11 Mathematics Extension 1 – 2019 Yearly 
 

Section I – Multiple Choice Answer Sheet 
 

 
Name / Student Number : ___________________________________ 
 
Teacher :  ___________________________________ 
 
Allow about 5 minutes for this section 
 
Select the alternative A, B, C or D that best answers the question.  Fill in the response oval completely. 
 
 
Sample: 2 + 4 = (A)  2 (B)  6 (C)  8 (D)  9 
      
  A   B   C   D   

 
 
If you think you have made a mistake, put a cross through the incorrect answer and fill in the new answer. 
 
  A   B   C   D   

 
 
If you change your mind and have crossed out what you consider to be the correct answer, then indicate 
the correct answer by writing the word correct and drawing an arrow as follows. 

 

   
A   B   

 
C   

 
D   

 
 
 
 
 
 
 

Start Here  1. A   B   C   D  
 
   
   2. A   B   C   D  
 
   
   3. A   B   C   D  
 
   
   4. A   B   C   D  
 
    
      
 
   














