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2023 
PRELIMINARY ASSESSMENT TASK 1 

 

 

Extension 1 Mathematics  
General Instructions 

 Reading time – 10 minutes 
 Working time – 90 minutes 
 Write using black pen only 

 
 For questions in Section II, show 

relevant mathematical reasoning 
and/or calculations. 

 Calculators approved by NESA 
may be used 

 DO NOT USE LIQUID PAPER 
OR CORRECTION TAPE 

Total Marks – 61  

Section I: 10 marks  

 Attempt questions 1-10, using the 
answer sheet provided. 

 Allow about 15 minutes for this 
section 
 

Section II: 51 marks 

 Attempt questions 11-14, answer 
the questions in the booklets 
provided. 

 Allow about 75 minutes for this 
section 

 

 M/C 11  12  13  14  TOTAL 
Inequalities  
 

 
1-5            /5 

 
               /13 

 
               /14 

   
                /32 

Inverse 
Functions 

 
6-10          /5 

   
               /11 

 
             /13 

 
                /29 

TOTAL 
 

      
                /61  

 

 

STUDENT NUMBER: ____________________________ TEACHER:______________ 
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Section I   
                  
10 marks 
Attempt Questions 1 to 10 
Use the multiple-choice answer sheet for Questions 1 to 10 
 

 
1. Given the graph of 𝑦 = (𝑥 − 2)(𝑥 + 1)ଶ, which of the following is a solution to the 

inequation (𝑥 − 2)(𝑥 + 1)ଶ < 0? 

 

(A)  𝑥 < 2 

(B)  𝑥 ≤ 2 

(C)  𝑥 < −1, −1 < 𝑥 < 2 

(D)  𝑥 > 2 

 
 

 
 
 

2. Which solution below matches the diagram shown? 
 

 
 

(A) [−∞, −2] ∪ [4, ∞]  

(B) (−∞, −2] ∪ [4, ∞)  

(C) (−∞, −2) ∪ (4, ∞)  

(D) 
 

[−∞, −2) ∪ (4, ∞] 
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3. The graph of 𝑦 = −
ସ

௫ ି ଵ
 is shown below. 

 

 
 

Use this to solve the inequality   
ସ

௫ିଵ
< −2 

 
(A)  𝑥 < 1,   𝑥 > 1 

(B) 1 < 𝑥 < 3 

(C) −1 < 𝑥 < 1  

(D) 𝑥 < 1,    𝑥 > 3 

 
 

 
 
 

4. Solve 3 −
ଵାଷ௫

ଶ
≥ −14. 

(A)  𝑥 ≤ 11 

(B) 𝑥 ≥ 11 

(C) 𝑥 ≤ −11 

(D) 𝑥 ≥ −11 
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5. The graphs of 𝑦 =  √4 − 𝑥ଶ  and  𝑦 =  3𝑥 − 2  intersect when: 

(A)  𝑥 = 0 and 𝑥 =
ହ

଺
  

(B) 𝑥 = 0 and 𝑥 =
଺

ହ
 

(C) 𝑥 =
6

5
 

(D) 𝑥 = 0 and 𝑥 = ට
ସ

ହ
 

 
 

 
 
 
 

6. Given a set of coordinates or ordered pairs from a function, the method to finding its inverse 

is to: 

 

(A)  Reverse all the positive and negative signs. 

(B) Reciprocate all the 𝑥 and 𝑦 values. 

(C) Switching all 𝑥 values with their associated 𝑦 value. 

(D) All of the above. 

 
 

 
 
 
 
 
 

7. The function 𝑓(𝑥) = 2𝑥ଶ − 5𝑥 − 3 will have an inverse function for the domain: 
 

(A)  𝐷: [
5

4
, ∞) 

(B) 𝐷: ൤−
1

2
, 3൨ 

(C) 𝐷: ൤−3,
1

2
൨ 

(D) 𝐷: [−
5

4
, ∞) 
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End of Section I 

8. Given ℎ(𝑥) = √5 − 𝑥 , which of the following are the domain and range for ℎିଵ(𝑥): 
 

(A)  𝑥 > 0, 𝑦 < 5 

(B) 𝑥 ≥ 0, 𝑦 ≤ 5 

(C) 𝑥 < 5, 𝑦 > 0 

(D) 𝑥 ≤ 5, 𝑦 ≥ 0 

 
 

 
 
 

9. Given 𝑓(𝑥) = 𝑥ଶ + 7𝑥 − 2, for 𝑥 ≤ −
଻

ଶ
 , find 𝑓ିଵ(−2) 

 

(A)  −7 

(B) 0 

(C) −
291

40
 

(D) 12 

 
 

 
 

10. Which of the following functions is its own inverse. 

 

(A)  𝑦 = 2𝑥 

(B) 𝑦 =
2

𝑥
 

(C) 𝑦 = 𝑥ଶ 

(D) 𝑦 = 𝑥ଷ 
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Section II   
                  
51 marks 
Attempt Questions 11 to 14 
 
Answer each question in a SEPARATE writing booklet. 
Extra writing booklets are available. 
All necessary working should be shown in every question. 
 
 
Question 11 (13 marks) Use a SEPARATE writing booklet. 
 
 

(a) Solve  
ଶ௫ାସ

ଷ
−

ସ௫ି଻

ଶ
≥ 5 

 
 

2 

   
(b) (i) Sketch the graphs of 𝑦 = 𝑥ଶ and 𝑦 = −𝑥 + 2 on the same set of axis, using the domain 

restriction [-3,3] for both graphs.  
3 

  
 

 

 (ii) Explain how the graphs you have sketched in part (i) can be used to solve the inequality 
𝑥ଶ + 𝑥 − 2 < 0.  
 
 

2 

 (iii) Sketch the graph of 𝑦 = 𝑥ଶ + 𝑥 − 2, identifying all important features. 
Sketch this on a separate set of axis to part (i)  

3 

  
 

 

 (iv) Explain how the graph you have sketched in part (iii) can be used to solve the 
inequality 𝑥ଶ + 𝑥 − 2 < 0. 
 
 

1 

 (v) Use the algebraic method (also known as the cases method, testing points method or 
critical points method) to solve the inequality 𝑥ଶ + 𝑥 − 2 < 0 

2 
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 End of question 11  

 

Question 12 (14 marks) Use a SEPARATE writing booklet. 
 
 
 
(a) Solve 3𝑥(2𝑥 − 5)(𝑥 + 3)ଶ < 0. Express your answer in interval notation. 2 

 
 

   
(b) The 2022, Year 11, Term 1, Mathematics Extension 1 examination included the following 

multiple choice question: 
 

 
 
Demonstrate and explain with clear detail, how the correct solution could have been found 
without any knowledge of solving inequalities. 

3 

  
 
 

 

(c)  For what values of 𝑘 does 𝑥ଶ + 𝑘𝑥 − 2 + 𝑘 have real roots?   
 

2 

  
 
 

 

(d) Solve ቚ
௫

ଶ
− 2ቚ > 4. Express your answer in interval notation. 2 

  
 
 
 

 

(e)  Solve 
ଷ

௫ିଶ
≤ 4. 

 
 
 
 

3 

(f) Solve 
ଶ

|௫ାସ|
≤ 1. 2 
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End of question 12 
Question 13 (11 marks) Use a SEPARATE writing booklet. 
 
 
(a)  Given the function 𝑓(𝑥) = 2𝑥 − 5, show that, its inverse function is  𝑓ିଵ(𝑥) =

௫ାହ

ଶ
. 2 

  
 

 

   
(b)  A separate piece of paper has been provided for this question. 

Answer this question on the separate piece of paper provided. 
2 

   
  

 
 

(c) The graph of 𝑦 = 𝑥ଶ − 2𝑥 − 3 is shown below. 4 
  

 
 
Anne, Benny, Carol and Dane were asked to restrict the domain of the function, so that its 
inverse function could be calculated. The domain restrictions they each decided on are 
shown below. 
 
Anne: 𝑥 ≤ 1  Benny: 𝑥 ≥ 3  Carol: 𝑥 ≥ −1  Dane: 𝑥 ≥ 1 
 
Discuss the effectiveness of each students’ domain restriction.   
 
 
 
 

 

(d) Given the function 𝑔(𝑥) = √3𝑥 + 2  for 𝑥 ≥ −
ଶ

ଷ
, find 𝑔ିଵ(𝑥) and state its domain. 3 
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End of question 13 

Question 14 (13 marks) Use a SEPARATE writing booklet. 
 
 
(a)  The 2022, Year 11, Term 1, Mathematics Extension 1 examination included the following 

multiple choice question: 
 

 
 

Demonstrate and explain with clear detail, how the correct solution could have been found 
without calculating 𝑓ିଵ(𝑥).   

3 
 

   
  

 
 

 

(b) Let 𝑓(𝑥) = 𝑥ଶ + 4𝑥 for 𝑥 ≥ −2. This function has an inverse, 𝑓ିଵ(𝑥). 
Find an expression for 𝑓ିଵ(𝑥) and state its domain.  

4 

 
 

 
 
 
 

 

(c) (i) A separate piece of paper has been provided for this question. 
Answer this question on the separate piece of paper provided. 

2 

   
   
 (ii) State the domain of 𝑓ିଵ(𝑥). 2 

  
 

 

 (iii) Find an expression for 𝑦 = 𝑓ିଵ(𝑥) in terms of 𝑥. 2 

  
 
 
 
 
 
 
 
 
 
 
 
 
 

End of paper 
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STUDENT NUMBER: ____________________________ TEACHER:______________ 

 

Question 13 (b) (2 marks) Answer this question on this piece of paper. 
 
 
 
(b) The graph of 𝑓(𝑥), −0.5 ≤ 𝑥 ≤ 1.6 is shown below.  

 

 
 
 
On the axes above, sketch the graph of 𝑓ିଵ(𝑥).  

2 
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STUDENT NUMBER: ____________________________ TEACHER:______________ 

 

Question 14(c)(i) (2 marks) Answer this question on this piece of paper. 
 
 
 

(c) (i) The diagram below shows a sketch of the graph 𝑦 = 𝑓(𝑥), where 

    𝑓(𝑥) =
ସ

ସ ି ௫మ
  , 𝑥 ≥ 0, 𝑥 ≠ 2. 

 
 
On the same set of axis, sketch the graph of the inverse function, 𝑦 = 𝑓ିଵ(𝑥).  
 
 
 
Now complete parts (ii) and (iii) from the question booklet. 

2 
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