
 

 
 
 
 

2023 PRELIMINARY HALF-YEARLY EXAMINATION 

 
 
 
 
 

Mathematics Extension 1 
 
 
 
 
 
General 
Instructions 

 Reading time – 10 minutes 
 Working time – 1 hour 30 mins 
 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: 
58 

Section I – 10 marks (pages 2 – 6) 
 Attempt Questions 1 – 10 
 Allow about 15 minutes for this section. 

Section II – 48 marks (pages 7 – 10) 
 Attempt Questions 11 – 14 
 Allow about 1 hour and 15 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 page in the writing booklet for Questions 1 – 10. 

 

1 Let ( )y f x= be a function. Which of the following MUST be true of the inverse of 
( )y f x= ? 

A. It must be one-to-one. 
B. It could be one-to-one but cannot be one-to-many. 
C. It must be either one-to-one or one-to-many. 
D. It could be either one-to-one, many-to-one or one-to-many. 

 

2 Which diagram best represents the set of solutions of the inequality 2 3 5?x − ≥  

 

 

3 A group of 4 men and 8 girls include a father and daughter. From this group, a team 
consisting of 2 men and 2 girls is to be chosen. How many ways can the team be 
chosen if at least one of the father and daughter is on the team? 

A. 105 

B. 136 

C. 144 

D. 147 
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4 Which of the following is a simplified expression for 1
1

n
nC+
−  ? 

A. ( )21
2

n n−  

B. ( )21
2

n n+  

C. 2n n−  

D.  
2n n+  

 

5 A section of a parabola is shown in the graph below. 
 

 
 
Which pair of parametric equations best represents the graph? 

A.  

B.  

C.  

D.  
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6 

 

A club has n boys and n + 1 girls for 3.n ≥   

How many ways are there to select 3 children from the club if more girls than boys 
are selected?  

A. 2 1 2 1
3 2

n nC C+ ++  

B. 2 1
3

n C+  

C. 1
2 1

n nC C+ +  

D. 1 1
3 0 2 1

n n n nC C C C+ ++  

 

7 Which graph best represents the curve 
2

1?
36 9

y
x

=
−

 

 A. B.   

 

C. D. 
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8 The lock for a gate opens with a five-digit code. Each wheel rotates through the 
digits 0 to 9. What is the approximate percentage of five-digit codes that have no 
repeated digits?  

A. 17% 

B. 30% 

C. 50% 
 

D. 63% 

 

9 The graph of ( )f x  is shown below.  

 

 

 

 
 
 
Which of the following graphs best represents ( ) 2

?y f x=     
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10 Sowon has a jar of coins. The jar contains 10 coins each of 5 cent, 10 cent, 20 cent and 50 
cent denominations. Sowon asks her friend Judy to choose eight coins from the jar. In how 
many ways can Judy choose the eight coins from the jar? 

A. 84  

B. 40
8C  

C. 11
3C  

D. 8
4C  

 

 

End of Section I  
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Section II 
48 marks  

Attempt Questions 11-14 

Allow about 1 hour and 15 minutes for this section.  

                        

Instructions 
• Answer the questions in the appropriate page of your answer booklet.  

• Your responses should include relevant mathematical reasoning and/or calculations. 

• Extra writing paper is available. If you use extra paper, write your name, and your teacher’s name on 
the paper and clearly indicate which question you are answering. 

 

Question 11 Start on the relevant page of your answer booklet (13 marks) 

(a)  Simplify ( 1)!
!

n
n
+ .           1 

 

(b)  Solve 4 3.
1x
≤

+
           3 

 
(c) (i)  How many different arrangements are possible using all the letters in the word   2 

  STATISTICS?  
 

(ii) How many words can be formed using all the letters such that it begins and ends with T? 1 

 

(iii) One of the possible arrangements from (i) is chosen at random. How many   1 

 arrangements have all three T’s next to each other and all three S’s together?   

 

(d) Two school captains, two vice-captains and three other students are sitting around a    
circular table.  
 
(i)  How many seating arrangements are possible?      1 

(ii)  How many arrangements are possible if the two captains sit together, the two   2 
 vice-captains sit together and the three other students sit together in their groups?   
 

(iii) What is the probability that the two school captains sit next to each other and the two  2 
 vice captains do not sit next to each other?     
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Question 12 Start on the relevant page of your answer booklet (11 marks) 

(a) Let ( 1)( 4)y x x x= + − . 

(i) Without the use of calculus, sketch the graph of ( 1)( 4)y x x x= + − , showing all the 1 

intercepts with the axes.  

(ii) Hence, or otherwise, solve the equation ( 1) 0.
4

x x
x
+

≥
−

     2 

 
 

(b) A curve has parametric equations of 3x t=  and 24 .y t= Find the Cartesian equation of  2 
the curve.  
 
 

(c) From a PDHPE class of 13 students, two teams of 5 are formed, and then 2 umpires and  2 
one scorer is selected. Find the total number of ways of making the selections. 

 

(d) (i)     By sketching two appropriate graphs, or otherwise, solve 24 .
3

x
x

+ >
+

   2  

 (ii) Hence, or otherwise, solve, 24 .
3

x
x

+ >
+

      2  
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Question 13 Start on the relevant page of your answer booklet (13 marks) 

(a) The diagram below shows the graph of the function ( ).y f x=  

 

 

 

 

 

 

Draw a separate half-page graph for each of the following, showing all asymptotes and 
intercepts. 
(i) ( ).y f x=           1 

(ii) 1 .
( )

y
f x

=            2 

(iii) ( )2 .y f x=           2 

 

(b) The graphs of functions ( )y f x=  and ( )y g x=  are shown below. 

 

(i) Sketch the inverse function ( )1y f x−=  on the same axes used for ( )y f x= on 2  
the grid provided in your answer booklet.  

 
(ii) Explain why the inverse of ( )y g x=  is not a function.     1 

The defining rule for ( )y f x=  is ( ) 2 2 3f x x= − −   where 1 3.x− ≤ ≤   

(iii) Determine the rule for  ( )1y f x−=        3 

(iv) Calculate the value of 1( (0)).g f −        2 
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Question 14 Start on the relevant page of your answer booklet (11 marks) 

(a) Assuming that every person in Australia (26 million people) has less than 8 children, there  2 
exist at least k people that have the same number of children, first and last initials, and  
birthday.  
Calculate the value of k. 

 
 

(b) Consider the word MATHEMATICS. 
 
(i) How many possible arrangements using all 11 letters have all the vowels in   1 

alphabetical order?   
 

(ii) How many arrangements using all 11 letters have the vowels all separated by at  2 
least one consonant? 

 
(iii) How many arrangements using any 4 of the 11 letters are possible?   3

    
 

(c) Solve 4 3 0.x x x+ − ≥           3 

 

End of Paper 
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Name:______________________________ Teacher:______________________________ 

 

 Outcomes  

Qn Parts F1 A1 Total 

Multiple 
Choice 

1,2,5,7,9 3,4,6,8,10  

/5 /5 /10 

11 

a 
 /1 

/13 

b 
/3  

c 
 /4 

d 
 /5 

12 

a 
/3  

/11 

b 
/2  

c 
 /2 

d 
/4  

13 
a 

/5  

/13 
b 

/8  

14 

a 
 /2 

/11 

b 
 /6 

c 
/3  

 Total 
/33 /25 /58 
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