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Caringbah High School 
 

Year 12 2026 
Mathematics Extension 1 

HSC Course 
Assessment Task 4 Trial Examination 

 
 
General Instructions  
• Reading time – 10 minutes 
• Working time – 2 hours 
• Write using black pen 
• NESA-approved calculators may be 

used 
• A reference sheet is provided 
• In Questions 11-14, show relevant 

mathematical reasoning and/or 
calculations 

• Marks may not be awarded for partial 
or incomplete answers 

 
Total marks – 70 
 
Section I  10 marks 
Attempt Questions 1-10 
Mark your answers on the answer sheet 
provided. You may detach the sheet and 
write your name on it. 
 
Section II  60 marks 
Attempt Questions 11-14 
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 
Q 1-10 Q11 Q12 Q13 Q14 

/10 /15 /15 /15 /15 /70 

 
 

% 
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Section I  
 
10 marks 
Attempt Questions 1-10 
Allow about 15 minutes for this section 
 
Use the multiple-choice answer sheet for Questions 1–10 
 
 
1. What is the solution of the inequality ? 

 
 

(A)     

(B)     

(C)     

(D)     
 

  
 
 

 

2.  Consider the vectors  . 

What is the angle between  ? 

 

 
(A) 

  

(B) 
  

(C)    

(D)    
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3. The roots of 𝑥𝑥3 + 𝑥𝑥2 − 2𝑥𝑥 = 0 are 𝛼𝛼,  𝛽𝛽 and 𝛾𝛾. 

What is the value of 𝛼𝛼2 + 𝛽𝛽2 + 𝛾𝛾2? 
 

 

 (A) 2 

(B) 3 

(C) 4 

(D) 5 
 

  
 
 

4. Consider the points   

Which of the following statements is true? 

 

(A) The points are not collinear because   

 

 

 

 

 

(B)  The points are not collinear because  are perpendicular 

(C)  The points are collinear because   

(D)  The points are collinear because    
 

 
 

 

 

5. The discrete random variable X has a binomial with parameters n.  

Its mean is twice its standard deviation. If  , what is the value of n? 

 (A)  6 

(B)  12 

(C)  18 

(D)  24 
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6. If , what is the value of  ? 

 (A) 
   

(B) 
   

(C)  2 

(D)  4 
 

  
7. 
 
 

The graph of an even polynomial function  passes through the point . What 

is the remainder when  is divided by ? 

 
(A) 0 

 (B) –2 

(C) 2   

(D) –4 
 

  
 

8. Which of the following is an expression for the integral below? 

�
cos(2𝑥𝑥)

(cos(𝑥𝑥) + sin(𝑥𝑥))2  𝑑𝑑𝑑𝑑  

 
(A)    

(B) 
   

(C) 
   

(D) 
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9. At time t years after observation begins, the population size P of an animal colony is 

given by .  

What is the population size when it is increasing at a rate of 25 animals per year? 
 

(A) 250 

(B) 300 

(C) 350 

(D) 400 
 

  

 

10. What is the value of the integral below? 

�
tan−1 𝑥𝑥
1 + 𝑥𝑥2

1

0

𝑑𝑑𝑑𝑑 

 
 
 
 
 
 
 
 
 
 
 
 
 

(A)  
 

(B) 
   

(C) 
   

(D) 
   

 

 
 
 

End of Section I 
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Section II  
 
60 marks  
Attempt Questions 11–14 
Allow about 1 hour 45 minutes for this section 
 
Answer each question in the Section II Writing Booklet. Extra writing booklets are available. 
 
Your responses should include relevant mathematical reasoning and/or calculations. 
 
 

Question 11 (15 marks) Answer Question 11 on pages 2–6 of the Writing Booklet.  
   
(a) Solve for x 

 

3 

   
 

 

(b) Find the exact value of  . 

You may leave your answer with an irrational denominator. 

3 

 

   

(c) The polynomial  has a remainder of   

when divided by . Find the values of a and b. 

3 

        

 
 

(d) (i)  Write  in the form   2 
 
 

 (ii)  Hence, or otherwise, solve the equation  2 

  

 

 

 

 

 

 Question 11 continues on the next page  
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(e) The graph of  is shown below. 

 

 
 

On the template provided on page 6 of the Section II Writing Booklet, sketch the 

graph of . 

2 

  
 

 

 

 

 

 

 

 

 

 

 

 End of Question 11  
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Question 12 (15 marks) Answer Question 12 on pages 8–14 of the Writing Booklet.  
   

(a) A large cube of ice is melting. As it melts, its side length x millimetres changes 

at the rate of −0.8 millimetres per second.    

 
Find the rate at which the surface area of the cube of ice is changing when  

the side length of the cube is 10 millimetres. 

 

2 

   
 

(b) Let   .  

The graph of 𝑦𝑦 = 𝑓𝑓(𝑥𝑥) has a minimum turning point at P as shown. 

 

 

 

 (i) The domain of 𝑓𝑓(𝑥𝑥) is restricted to  so that its inverse, 𝑓𝑓 −1(𝑥𝑥) is a 

function. Find the value of a. 

2 

 (ii) Find 𝑓𝑓 −1(𝑥𝑥).    3 

  

 

 

 

 

  

 Question 12 continues on the next page  
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(c) A bag contains five cards numbered 2, 3, 4, 5, 6.  

 (i) Four cards are drawn at random from the bag, one at a time, with 

replacement. Find, in simplest fraction form, the probability that the sum of 

the four numbers chosen is odd. 

2 

 (ii) 150 cards are drawn at random from the bag, one at a time, with 

replacement. Use the standard normal approximation and the table on page 

15 to find, correct to 2 decimal places, the probability that at least 49 of the 

150 numbers chosen are odd. 

3 

   

   

(d) Use the substitution   

�
1

√2𝑥𝑥 − 𝑥𝑥2

1.5

0.5

𝑑𝑑𝑑𝑑 

Give the answer in simplest exact form. 

3 

   

   

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
End of Question 12 
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Question 13 (15 marks) Answer Question 13 on pages 16–20 of the Writing Booklet.  
   
(a) The diagram shows the points 𝐴𝐴(1, 2) and 𝐵𝐵(6, 2). The point P is the closest 

point on the line OB to A. 

 

 

 

 

 (i) Using the vector projection of 𝑂𝑂𝑂𝑂�����⃗  onto 𝑂𝑂𝑂𝑂����⃗ , or otherwise, find 𝑂𝑂𝑂𝑂����⃗  in the 
form 𝑥𝑥𝑖𝑖

~
+ 𝑦𝑦𝑗𝑗

~
. 

2 

   
 (ii) Given 𝑂𝑂𝑂𝑂����⃗ = 𝑘𝑘𝑂𝑂𝑂𝑂����⃗ , find the value of 𝑘𝑘. 1 

   
 

(b)  is a triangle where  = 6𝑎𝑎
~
 ,  = 4𝑏𝑏

~
 and P lies on AB such that  

𝐴𝐴𝐴𝐴 : 𝑃𝑃𝑃𝑃 = 3: 1. 

 
 
Show that  = 2𝑎𝑎

~
+ 3𝑏𝑏

~
 . 

 

3 

  
Question 13 continues on the next page 
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(c) (i) Show that 

 
 

2 

 (ii) Hence, find the values of x for  such that  

 

3 

   

   

 

(d) The curve  is rotated about the x-axis.  

 
Find the volume of the solid of revolution formed using the substitution 

 

 

4 

 
 
 
 
 
 
 
 
 

End of Question 13 
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Question 14 (15 marks) Answer Question 14 on pages 22–28 of the Writing Booklet.  
  
  
(a) Ten people arrive to eat at a restaurant. The only seating available for them is at 

two circular tables, one that seats six people and another that seats four. 

 

 (i) Using these tables, how many different seating arrangements are there for 

the ten people? 

1 

 (ii) Assuming that the seating arrangement is random, what is the probability 

that a particular couple will be seated at the same table? 

2 

  

 

 

(b) Use Mathematical Induction to prove that for all positive integers ,  

 

4 

  

 

 

   

(c) By considering the expansion of  for a positive even number ,  

show that 

  
 

 
 
 
 

 

4 

  
 

 
Question 14 continues on the next page 
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(d) A golfer hits a golf ball at 80 metres per second from the bottom of a steep hill. 

The hill is at an angle of 30° to the horizontal, and the golf ball is hit at an angle 

of 45° to the horizontal. 

 

The golf ball is hit from O and lands at P, as shown in the diagram. 

 
 

The flight path of the ball is given by  

𝑥𝑥 = 40√2𝑡𝑡 

𝑦𝑦 = −5𝑡𝑡2 + 40√2𝑡𝑡 
(Do NOT prove these) 

where t is the time in seconds since the golf ball was hit, and x and y are in 

metres. 

 

The golf ball impacts the ground at an angle of 𝜃𝜃 to the hill, as shown below. 

  
Find the size of 𝜃𝜃, correct to the nearest degree. 

 

 

4 

 End of Examination 
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You may use the information below to answer Question 13 (c) (ii) 










































