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Mathematics Extension 1 
 
General Instructions 
 
 
 
 
 
 
 

 
• Reading time – 5 minutes 
• Working time – 1 hour  
• Write using black pen. 
• Write your student number at the top of each page 
• NESA approved calculators may be used. 
• A Reference Sheet is provided at the end of this task. 
• For Questions 5-7, show relevant mathematical reasoning 

and/or calculations. 
 

 
Total marks 

 
/35 

Multiple Choice: 4 marks 
• Attempt Question 1-4 
• Allow about 8 minutes for the Multiple choice. 
• Write your answer to each Multiple choice question on 

your own A4 paper. 
 
Extended Response: 31 marks 

• Attempt Question 5-7 
• Allow about 52 minutes for the Extended Response. 
• Answer each question on a new piece of A4 paper. 

 
 
 

 
 
 

At the conclusion of the assessment, upload your responses in 
three separate sections I, II, III. 

 
Section I Multiple choice Q1-4 and Q5  
Section II Q6  
Section III Q7  
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Section I 
 
Multiple choice 
4 marks 
Attempt Questions 1–4 
Allow about 8 minutes for the Multiple choice. 
 
Write the answer to each Multiple choice question on your own paper. 
 

 
1. Which of the following is an expression for  sin(𝐴𝐴 − 𝐵𝐵) − sin(𝐴𝐴 + 𝐵𝐵)? 

 
           A.         −2sin𝐴𝐴cos𝐵𝐵 

B.        −2cos𝐴𝐴sin𝐵𝐵 

C.            2sin𝐴𝐴cos𝐵𝐵 

D.            2cos𝐴𝐴sin𝐵𝐵 

 
2. Libby owns five non-identical black dresses and four non-identical white dresses. 

In how many ways can she arrange the dresses in a line in her cupboard if the black and 
white dresses alternate? 
 
A. 5!4! 

B. 2!5!4! 

C. 
9!
5!4!

 

D. 5!4!
2

 

 
3. What is the exact value of tan75° ? 

 
A. −2 + √3 

B. −2 − √3 

C.    2 + √3 

D.    2 − √3 

4. What is the domain and range of  𝑦𝑦 = 2sin−1 �𝑥𝑥
3
� ? 

 
A. −1 ≤ 𝑥𝑥 ≤ 3 and − 3 ≤ 𝑦𝑦 ≤ 3 

B. −1 ≤ 𝑥𝑥 ≤ 3 and − π ≤ 𝑦𝑦 ≤ π 

C. −3 ≤ 𝑥𝑥 ≤ 3 and − 3 ≤ 𝑦𝑦 ≤ 3 

D. −3 ≤ 𝑥𝑥 ≤ 3 and − π ≤ 𝑦𝑦 ≤ π 

  
End of Multiple choice  
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Extended response 

31 marks 
Attempt Questions 5-7 
Allow about 52 minutes for this section 
 
Answer each question on a new piece of A4 paper.  

In Questions 5-7, your responses should include relevant mathematical reasoning and/or 
calculations. 

Question 5 (10 marks) Start a new piece of A4 paper. 
 

(a) Evaluate tan−1(−1.75) correct to 3 significant figures. 1 
 
 

(b) In a class of 23 students, there are 12 girls and 11 boys. 
 

(i) The class selects a captain and vice-captain. In how many ways is this  
possible if there are no restrictions? 1 

 
(ii) A group of 4 students consisting of 2 girls and 2 boys is chosen at random 

 from the 23 students to go on the student representative council.  
 
(α)   In how many ways could this be done? 1 

 
   (β)  What is the probability that a certain girl, Alana, and a certain boy, Brian,  

        have been included in the student representative council group? 2 
 
 

(c) Find the exact value of arctan �tan �2𝜋𝜋
3
�� . 1 

 
 

(d) SCEGGS has six houses. Badham, Barton, Beck, Christian, Docker, Langley. 
How many students must be chosen from the whole school to ensure that  
at least 100 students are from at least one of the houses? (Explain your reasoning) 2 
 
 

(e) Use factorial notation to show that �8
5� = �7

4� + �7
5� 2 

 
 
 
 

End of Question 5 
 

End of Section I 



 
Year 11 Preliminary Course Task 3, 2021  page 3 
Mathematics Extension 1 

Section II 
 

Start a new piece of A4 paper 
_____________________________________________________________________________ 
Question 6 (10 marks) 
 
 
(a) If sin𝜃𝜃 = 5

√34 
 for  𝜋𝜋

2
≤ 𝜃𝜃 ≤ 𝜋𝜋, what is the exact value of sin2𝜃𝜃? 2 

 
 
 
 

(b) Show, without a calculator, that: 
 
                 2cos40°cos20° − 2sin25°sin5° = 1

2
�√3 + 1� 2 

 
 
 
 

  
(c) At a staff meeting, four Maths teachers, three History teachers and two Art teachers  

are randomly seated around a circular table. 
 
(i) How many seating arrangements are there without restriction? 1 

(ii) How many arrangements are there if the History teachers sit together? 1 

(iii) How many arrangements are there if the teachers are seated together in  
groups according to their departments? 1 

 
 
    

  
 
 
(d) Consider the function 𝑓𝑓(𝑥𝑥) = 4tan−1(𝑥𝑥 − 1). 

 
Sketch the function 𝑦𝑦 = 𝑓𝑓(𝑥𝑥). Show all features and intercepts with the axes. 3 

 
 
 
 
 
 

 
End of Question 6 and Section II 
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α 

2 4 

α 

Section III 
 

Start a new piece of A4 paper 
_____________________________________________________________________________ 
Question 7 ( 11 marks)  

 
 

(a) Prove that   cos �sin−1 �1
4
� − tan−1 �− 1

2
�� = 10√3−√5

20
. 3 

 
 
  

(b) The letters in the word SCREENTIME are arranged randomly. 
 
(i) How many arrangements are there with no restrictions? 1 

(ii) How many arrangements are there if the first letter is a consonant  

and the last letter is a vowel?  2 

 

 

(c) Using t = tan �𝜃𝜃
2
� , show that   sin𝜃𝜃+1−cos𝜃𝜃

sin𝜃𝜃−1+cos𝜃𝜃
=

1+tan�𝜃𝜃2�

1−𝑡𝑡𝑡𝑡𝑡𝑡�𝜃𝜃2�
       2 

 

 

 

(d) Find the exact value of the angle, α, shown in the diagram below.         3 

 

 

 

 

 

 

 

 

 

End of Question 7 and Section III 

End of assessment 

𝑥𝑥 

Not to scale 
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