
   
 

Caringbah High School 
 

Year 11 2025 
Mathematics Extension 1 

Preliminary Course 
Assessment Task 3 

 
 
General Instructions  

 Reading time – 5 minutes 
 Working time – 90 minutes 
 Write using black pen 
 Board-approved calculators may be 

used 
 No liquid paper or tape may be used 
 In Questions 6-10, show relevant 

mathematical reasoning and/or 
calculations 

 Marks may not be awarded for partial 
or incomplete answers 

 
Total marks – 60 
 
Section I  5 marks 
Attempt Questions 1-5 
Mark your answers on the answer sheet 
provided. You may detach the sheet and 
write your name on it. 
 
Section II  55 marks 
Attempt Questions 6-10 
Write your answers in the answer booklets 
provided. Ensure your name or student 
number is clearly visible. 
 

 

Student Number: __________________    Class: __________ 

  
 

Marker’s Use Only 
Section I Section II 

Total 
Q1-5 Q6 Q7 Q8 Q9 Q10 

 
 

/5 

 
 

/10 

 
 

/12 
 

 
 

/12 

 
 

/11 

 
 

/10 

 
 

/60 

  
 

% 



 – 2 – 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

This page is intentionally left blank 



– 3 –

Section I 

5 marks
Attempt Questions 1-5
Allow about 8 minutes for this section.

Use the multiple-choice answer sheet for Questions 1–5

1. Find the remainder when is divided by 

(A) 2

(B) 4

(C) 10

(D) 12

2. What is the domain and range of 

(A) The domain is  and the range is 

(B) The domain is and the range is

(C) The domain is  and the range is 

(D) The domain is  and the range is 

Section I continues next page
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3 The graph of the function  is shown below

A second graph is obtained from the function above is shown below

Which equation could best represent the second graph?

(A)

(B)

(C)

(D)

Section I continues next page
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4. Which of following is an equivalent expression for 

(A)

(B)

(C)

(D)

5. What is the smallest size of a set of whole numbers that will guarantee that at least 

three of the numbers have the same remainder after division by 7?

(A) 15

(B) 3

(C) 14

(D) 22

End of Section I
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Section II 

55 marks 
Attempt Questions 6–10
Allow about 82 minutes for this section

Answer each question in a SEPARATE writing booklet.

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

Question 6 (10 marks) Use a SEPARATE writing booklet.

(a) Solve 2

(b) Consider the polynomial  

(i) Show that has a double root at 2

(ii) Hence, or otherwise, factorise completely. 1

(c) How many possible distinct arrangements can be made by using the letters of the 

word POSSIBILITY?

(i) with no restrictions? 1

(ii) If both letters S are together? 1

(iii) If the letter S occupies both first and last place? 1

(d) Find the Cartesian equation of the curve with parametric equations: 2

End of Question 6
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Question 7 (12 marks) Use a SEPARATE writing booklet.

(a) Solve 3

(b) Show that there exists only one value of a for which the polynomial

  is divisible by .

2

(c) Find the number of ways that a group of four students can be chosen from six

juniors and three seniors:

(i)    without restrictions. 1

(ii)    so that there are unequal numbers of juniors and seniors. 2

(d) Consider the function  .

Find the inverse function  and state its domain and range.

2

(e) Using  or otherwise, prove that 2

End of Question 7
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Question 8 (12 marks) Use a SEPARATE writing booklet.  

  

(a) The polynomial , for some real value k, has roots  

 

 

 

 (i) Find the values of     1 

 (ii) It is known that two of the roots are equal in magnitude but opposite 

in sign. Find the third root, and hence, find the value of k. 

2 

   

(b) Solve, correct to the nearest degree.  

 

2 

   

(c) A set of five distinct parallel lines intersects a different set of seven distinct 

parallel lines. How many possible parallelograms can be made from these lines? 

2 

 

   

  
 
 
 
 
 
 
 

Question 8 continues next page 
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(d) The graph is shown below.

(i) On Question 8 template, sketch the graph 2

(ii) Hence or otherwise, solve the equation  1

(iii) On Question 8 template, sketch separately the graph , 

showing all intercepts and intersection points with  

2

End of Question 8
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Question 9 (11 marks) Use a SEPARATE writing booklet.

(a) A curve is defined by the parametric equations: 

Find, for , the Cartesian equation of the curve.

2

(b) Prove that 3

(c) The digits 1, 2, 3, 4, 5, 6 are spaced evenly around a circle.

Each digit has another digit which is directly opposite it on the circle.

If the digits are placed around the circle at random, what is the probability

that exactly one pair of opposite digits add to 7?

2

(d) The polynomial is of degree 3, and  is divisible by

(i) Find the value of 1

(ii) Show that is divisible by 1

(iii) Given also that is divisible by  

Find

2

End of Question 9
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Question 10 (10 marks) Use a SEPARATE writing booklet.  

   

(a) The quadratic equation   has roots    

 (i) Show that . 2 

 (ii)        Hence, or otherwise, show that  . 2 

   

(b) The letters of the word IMPRESSION are rearranged such that the letters of the 

word PRESS appear in order but not necessarily together.  

One such arrangement is OPNREISMSI.  

How many such arrangements are there? 

2 

   

(c) Solve  

 

4 

 

 

 

End of Examination  
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Section I Multiple Choice Answer Sheet    
 
Student Name : _____________________________                   Class : __________ 
 
If you detach this sheet, please make sure your name is written above. 
 
Completely fill the response oval representing the most correct answer. 
 
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 this by writing the word correct and drawing an arrow as follows: 
    correct 
 

A     B        C  D 
 
 

1 A  B  C  D  

2 A  B  C  D  

3 A  B  C  D  

4 A  B  C  D  

5 A  B  C  D  
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Generally answered well.

Answered poorly. It is recommended that students review how to 
adjust the domain and range of inverse trig functions. 1 mark was 
allocated for the correct domain, 1 for the correct range, and a third 
mark was awarded for a correct shape and y intercept being labelled. 
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(i) Mixed results. A handful forgot to divide by the repeated elements.

(ii) Mixed results. The same issue arose with students forgetting to 
divide by the repeated elements. 

Answered poorly. To achieve the first mark students had to recognise 
that  −1 =

ଶ௧

ଵି௧మ
⎯⎯⎯⎯  .  Students then needed to solve the quadratic and 

omit the positive answer by explaining that tan(157.5°) < 0.
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Generally well-done, some students forgot to include the case of x is 
different to -1, so be careful to always include discontinuities.
Some students had poor working out, you need to convince the marker 
in your working you know what you are doing. If you are doing critical 
point method, show the testing of the regions etc.

Some students used calculator and didn’t show working to get ଶସ
଻
⎯⎯, 

working needs to be shown for 2/2 marks.
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Mostly well done, some arithmetic mistakes, a lot of students added 
− 15 + 1 to −16 rather than −14, don’t rush the working.

(i) Many got this part correctly. Some included an extra 2!, be careful. 

(ii) Some students didn’t realise it is a probability question and lost a 
mark.
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Very well done for both parts (i) and (ii)

Care should be taken to show where the values for cos 𝑥 and cos 𝑦 are 
derived. Also there were many careless errors in the process of 
simplifying surds.
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Most students were able to rearrange to make cos or sin the subject, 
many didn’t use the sinଶ 𝑥 + cosଶ 𝑥 = 1 identity and found the 
question quite difficult.

(i) Two acceptable methods, either swap the 𝑥 and 𝑦, then rearrange to 
make 𝑦 the subject, or show at least part of this:

𝑓൫𝑓ିଵ(𝑥)൯ = 𝑥 = 𝑓ିଵ൫𝑓(𝑥)൯

(ii) Most students were able to graph 𝑦 = 𝑓(𝑥) well.

The graph of 𝑦ଶ = 𝑓(𝑥) was more challenging, I mostly marked based 
on the 𝑥-intecept and the shape of the graph.
Very few students looked to draw the point where the two graphs 
intersect (or where either intersect the line 𝑦 = 1). This needed to be 
evaluated in exact form for the final mark. 
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Mixed results. Many students skipping steps, which is not advised for 
any prove/show questions. Some students clearly need to familiarise 
themselves with the double angle formulae for sine and cosine. Many 

students unable to simplify 2 ൬ଵି୲ୟ୬
మ ఏ

ଶ ୲ୟ୬ ఏ
⎯⎯⎯⎯⎯⎯⎯൰ =

ଵି୲ୟ୬మ ఏ

୲ୟ୬ ఏ
⎯⎯⎯⎯⎯⎯⎯straight away, 

instead expanding 2 ൬ଵି୲ୟ୬
మ ఏ

ଶ ୲ୟ୬ ఏ
⎯⎯⎯⎯⎯⎯⎯൰ =

ଶିଶ ୲ୟ୬మ ఏ

ଶ ୲ୟ୬ ఏ
⎯⎯⎯⎯⎯⎯⎯⎯then simplifying – very 

inefficient!!

Mixed results. Students who used 𝑓ᇱ(𝑥) = 0 for a double root were 

generally able to answer correctly, though most students left 𝛼 = ±ට
ଶ଻

ଵଶ
⎯⎯
⎯⎯

 

and not simplifying to 𝛼 = ±
ଷ

ଶ
⎯. Students who did not consider ± cases 

only found one answer for k, so did not gain full marks. Students who 
used relations of roots often made errors with the sign of ௖

௔
⎯ and −ௗ

௔
⎯. 

Some students tried to use the discriminant, which does not work with 
cubic equations! 
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(i) Mostly well done.

(ii) Poorly done. Students who considered cases were less likely to succeed. Some 
students attempted to use “Separate = Total – Together” but used 80 as the total, 
rather than ൫ଵ଴

଺
൯. Some students assumed that part ii) continued from part i), so 

they kept the restriction of 3 males and 3 females: 80 − ൫ହ
ଶ
൯ × ൫ଷ

ଶ
൯ = 50 and they 

were awarded full marks for this as it was an understandable misunderstanding 
and did not simplify the question – students were able to demonstrate the skill 
being assessed.

Very poorly done. An alarmingly large percentage of students did NOT 
sketch the straight line 𝑦 =

௫

௘
⎯, which is concerning on multiple levels:

The question asks students to use addition of ordinates, which cannot 
be done without both graphs being first plotted on the axes!!
It is not a hyperbola, students mistaking it for 𝑦 =

௘

௫
⎯ (and some 

sketching 𝑦 =
௘

௫
⎯ incorrectly anyway)

Students who did not sketch 𝑦 =
௫

௘
⎯were only able to achieve at most 1 

mark, since they would not have been able to show the asymptotic 
behaviour of 𝑦 =

௫

௘
⎯− 𝑒ି௫ as 𝑥 → ∞ without the line there to approach. 

Students who had the correct x- and y-intercepts but wrong ‘shape’ of 
the graph did not gain any marks.
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Mostly well done. Students should mention the Pigeonhole Principle

Done well by about half the cohort. A common misconception was 
thinking if 𝑥 = cosିଵ 𝛼 and 𝛼 = cos 𝑥 then 2𝑥ଶ = cosିଵ൫2𝑥ଶ൯, which 
it does not, 2𝑥ଶ = 2(cosିଵ 𝑥)ଶ. As a result, students co-incidentally 
answered 𝑥 =

ଵ

ଶ
⎯.

Full marks awarded only if students stated that 𝑥 = ±1 is not defined 
in the equation. Some students did not include both 𝑥 = ±

ଵ

ଶ
⎯ .
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(i) Done well by many whether done by inspection and division or sum 
and products of roots.

(ii) The word hence should have given students clues about the strategy 
for this question. Part (i) is a one variable question so altering part (ii) 
into one ratio (sin is clearly the easier choice) would mean a 
substitution of 𝑥 = sin 𝜃, that will make solving much easier. Students 
that got that far are picking up well the undefined solution sin 𝜃 =

ସ

ଷ
⎯. 

Some issues with expanding and simplifying, hence, means there is a 
connection so if your equation isn’t looking like part (i) then you should 
check the working. 
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