
 

2026 Y12 Extension 2 Task 3 
 

Extension 2 Mathematics  
 

 General Instructions 
 
 Working time – 3 hours  
      Reading time – 10 minutes 
 LABEL question paper and all writing 

booklets with your student number and 
TICK teacher 

 USE the correct numbered booklet for 
each question. 

 Write using blue or black pen 
 NESA approved calculators may be 

used 
 All necessary working should be shown 

in every question 
 Marks may not be awarded for 

carelessly or badly arranged work. 
 Attempt all questions  
 

 

TICK your teacher’s name: 
 
Mr. Berry  
Ms. Lee 
Ms. Moss  
Dr. Vranešević 
 




  
 

 
 

 
 
 
 

 
 

  

Question 
No 1-10 11 12 13 14 15 16 Total 

(%) 
 
 

Mark 
 

 10 
 

 15 
 

 15 
 

 15 
 

 15 
 

 15 
 

 15 
 

 100 
 

Student Number:_________________________ 



 2 Exam continues overleaf… 

Section I 10 Marks Attempt Question ૚ − ૚૙ Allow about 15 minutes for this section  Use the multiple-choice answer sheet for Questions 1 − 10  1.  If ݖ = 1 + 2݅ and ݓ = 3 − ݅ then ݖ − __ݓ  is:   (A)  3݅ − 2   (B)  4 + 3݅   (C)  ݅ − 2   (D)  4 + ݅    
 

2.  If 2 − ݅ is a root of the polynomial ݔଷ − ଶݔ7 + ݔ17 − 15 = 0 then the other two roots are:  
 (A)   2 − ݅, 3   (B)   2 + ݅, 3   (C)   2 + ݅, −3   (D)   2 − ݅, −3   

 
  



 3 Exam continues overleaf… 

3.  A smooth plane is inclined at an angle of ߠ to the horizontal. A mass of ݉ kg, at rest, is supported by a light inextensible rope over a smooth pulley at the top of the plane. The other end of the rope is attached to a mass of ܯ kg, as shown in the diagram below. 

 Which expression correctly connects ݉, ܯ  (A)  ?ߠ and ܯ = ݉ sin ܯ  (B) ߠ = ݉ cos =m  (C) ߠ ܯ sin =m  (D) ߠ ܯ cos     ߠ

 

4.  Which of the following statements is FALSE?   (A)  ∀ ܽ, ܾ ∈ ℝ   ܽ < ܾ → ܽହ < ܾହ (B)  ∀ ܽ, ܾ ∈ (0, ∞), ܽ < ܾ → √ܽ < √ܾ (C)  ∀ ܽ, ܾ ∈ ℝ,   ܽ < ܾ → cos ܽ < cos ܾ (D)  ∀ ܽ, ܾ ∈ (0, ∞), ܽ < ܾ → ଵ௔ > ଵ௕        

 

  



 4 Exam continues overleaf… 

5.  In the Argand diagram below, vectors ܱܣሱ⎯ሮ and ܱܤሱ⎯ሮ represent the complex numbers ݖଵ and ݖଶ respectively where |ݖଶ| = ܤܱܣ∠ ଵ| andݖ|2 = ଶగଷ  

 Vector ܤܣሱ⎯ሮ represents: 

 

 (A)  ൫−2 + ݅√3൯ݖଵ   (B)  ൫2 − ݅√3൯ݖଵ   (C)  ൫−√3 + 2݅൯ݖଵ   (D)   ൫√3 − 2݅൯ݖଵ   
 

6.  Consider the statement:  If I live in Antwerp, then I live in Belgium. Which of the following are the converse and negation respectively of the statement above  Statement 1: If I don’t live in Antwerp then I don’t live in Belgium.  Statement 2: If I don’t live in Belgium then I don’t live in Antwerp.  Statement 3: If I live in Belgium then I live in Antwerp.  Statement 4: I live in Antwerp and I don’t live in Belgium.  (A)  Statements 1 and 2 (B)  Statements 3 and 1 (C)  Statements 2 and 3 (D)  Statements 3 and 4  

 



 5 Exam continues overleaf… 

7.  The diagram shows the locus of points representing the complex number ݖ on the Argand plane, being a parabola with vertex at the origin through the point (1, ௜ସ) 

 Which equation in ݖ best matches this locus? (A)   |ݖ + ݅| = (ݖ)ܴ݁ − 1 (B)   |ݖ + ݅| = (ݖ)݉ܫ − 1 (C)   |ݖ − ݅| = (ݖ)ܴ݁ + 1 (D)   |ݖ − ݅| = (ݖ)݉ܫ + 1  

 

8.  A particle is moving in a straight line with velocity at any time given by  ݒ = sinିଵ   ?Which of the following represents the acceleration of the particle .ݔ

       

 



 6 Exam continues overleaf… 

9.  Given the unit vectors ̰݌ = ൭001൱ , ݍ̰  = ൭100൱  and  ̰ݎ = ൭−010൱.   
Vector ܱܥሬሬሬሬሬ⃗ = ̰݌ + ݍ̰ + ̰݌ +  .as shown below  ݎ̰

 
 

What angle (ߠ) does ܱܥሬሬሬሬሬ⃗  make with the x-y plane? 

(A)  22° 12′ 
(B)  30° 16′  
(C)   35° 15′ 
(D)   54° 44ᇱ 
 

 

 

10.  Let ܽ, ܾ, ܿ, ݀ be complex numbers such that ܽ ≠ ܾ and ܿ ≠ ݀. Which of the following is a necessary and sufficient condition for the line through ܽ and ܾ to be perpendicular to the line through ܿ and ݀? 

(A)    ௔ି௕௖ିௗ = − ௔തି௕ത௖̅ି ௗത ݅ 
(B)    ௔ି௕௖ିௗ = − ௔തି௕ത௖̅ି ௗത  
(C)   

௔ି௕௖ିௗ = ௔തି௕ത௖̅ି ௗത ݅ 

(D)   
௔ି௕௖ିௗ = ௔തି௕ത௖̅ି ௗത  

 

 



 7 Exam continues overleaf… 

Section II 90 Marks Attempt Question 11 – 16 Allow about 2 hours 45 minutes for this section  Answer each question in a separate writing booklet. Extra writing booklets are available. For questions in Section II, your responses should include all relevant mathematical reasoning and/or calculations  
Question 11 (15 marks) ** Use ANSWER BOOKLET 11 for this question **  a)  Define 2)ܣ, 0, 3), ,1−)ܤ 4, 2) and 0)ܥ, 6, −3). Let ݑ  ̃ = ̃  ݒ ሱ⎯ሮ andܣܤ = ݋ݎ݌ ሱ⎯ሮ   i) Findܥܤ ௩݆  ̃ ̃  ݑ   2 

 ii) Find |ݑ  ̃ |  1 
 iii) Hence, find the perpendicular distance of ܣ from a line through 1  ܥܤ 
 iv) Find the area of △    ܥܤܣ

1 
b)  Sketch the region on the Argand diagram whose points satisfy: |ݖ − |̅ݖ ≤ 2  and − 4ߨ ≤ arg(ݖ) ≤    4ߨ

2 

c)  Prove by contrapositive that if ݊ଶ is even then ݊ is even    
2 

d)  Prove by contradiction that √2 + √3 < √10    
2 
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e)  Find න ݔ3 + ଶݔ5 + ݔ2 + 4    ݔ݀
2 

f)  Evaluate  න ଷඥ1ݔ − ଶଵݔ
଴    ݔ݀

2  
 

 

  



 9 Exam continues overleaf… 

Question 12 (15 marks) ** Use ANSWER BOOKLET 12 for this question **  a)  A shot on a mini golf course must bounce off a wall to avoid an obstacle as shown in the diagram to the right. The fairway surface provides a resistance proportional to ݒଶ giving acceleration as ܽ =      .ଶ . The ball must reach the hole with a speed of 0.5 msିଵ to go into the hole.   A test roll of the ball show that if the ball is hit at 4 msିଵ then it slows to 2 msିଵ after 2 metres.  Note: The bounce off the wall does not affect the speed of the ballݒ݇−

 

 i) Find ݇  2 
 ii) Given ߙ = 60° find the speed at which the ball should be hit to go into the hole   

2 

b)  Sketch the locus of ݖ if ݓ is purely imaginary and: ݓ = ݖ − ݖ݅ − 2   
3 

c)  Given ݖ = √3 + ݅1 + ݅  Find the smallest positive integer ݊ such that ݖ௡ is real and hence find ݖ௡ for this value of ݊.   

3 
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d)  A particle has acceleration ݔ.. = .ݔ Given that when .ݔ9− = 0, ݔ = 4 find the speed at ݔ = 2.   
2 

e)  Given ݖ = cos ߠ + ݅ sin ݖ and by considering ߠ + ଵିݖ = 2 cos ସݖfind the exact solutions to: 2 ߠ − ଷݖ + ଶݖ3 − ݖ + 2 = 0  Answers should be given in the form ݖ = ܽ + ܾ݅ . 

3 

   
 

 

  



 11 Exam continues overleaf… 

Question 13 (15 marks) ** Use ANSWER BOOKLET 13 for this question **  a)  i) Prove: න ݂(ܽ + ܾ − ௕(ݔ
௔ ݔ݀ = න ௕(ݔ)݂

௔    ݔ݀
1 

 ii) Hence, evaluate: 
න 11 + √tan గଷగ଺ݔ  ݔ݀

    

3 

b)  Prove there are no integers ܽ and ܾ such that ܾଶ = 4ܽ − 2      

3 

c)  Find  න ଶݔ + ସݔ1 + ଶݔ8 + 12    ݔ݀
3 

  



 12 Exam continues overleaf… 

d)  In the cuboid shown the point ܲ lies on ܱܧሬሬሬሬሬ⃗  such that หܱܲሬሬሬሬሬ⃗ ห: หܲܧሬሬሬሬሬ⃗ ห = ݉: ݊, ݉ > ݊ 

  

 

 i) Find an expression for ܱܲሱ⎯ሮ in terms of ~ܽ, ~ܾ, ~ܿ ݉ and ݊ 1   ii) When BP is extended, it meets FE at a point Y. Using vector methods, find the ratio ܻܨ:  in terms of ݉ and ݊ 4 ܧܻ
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Question 14 (15 marks) ** Use ANSWER BOOKLET 14 for this question **  a)  Find a vector of length 3 which is perpendicular to ~ܽ = 2~݅ + ~݆ + 2~݇ and         
~ܾ = 2~݅ + 3~݆ + 4~݇   

3 

b)  A drag car of mass ܯ crosses the finish line at the end of its run and the driver immediately applies the brakes which provide a constant frictional force of ଵହ newtons. Ten seconds after crossing the line, the driver deploys the braking parachute which provides an additional resistive force of ଵଽ଴ ܯ  .ଶ newtonsݒܯ

 

 i. Given that the car is travelling at 75 msିଵ when it crosses the finish line, determine how far the car has travelled when the parachute is deployed and what the velocity is at that point  
3 

 ii. Find the distance from the finish line when the car comes to rest, answering to the nearest metre.    

2 

c)  Two particles travel according to trajectories defined by: ݎଵ→ (ݐ)  = ଶݐ)   + ݅~(ݐ  − ݐ3) +   1)~݆  + ଶݐ)   − + ݐ   2)~݇ 

→ଶݎ (ݐ)  = − ݐ4)   2)~݅ ଶݐ) +   + ݆~(ݐ   + − ݐ3)   1)~݇ 

Determine if the particles will ever collide, and if so, find the point of collision.   

3 
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d)  i) Evaluate  lim௔→ஶ න 11 + ଶݔ ௔ݔ݀
଴     

1 

 ii) The orbital path of a spaceship can be expressed as  ܫ = න 1ߠ݀ + ݁ cos గߠ
଴  Where 0 < ݁ < 1 represents the “eccentricity” of the orbit. By considering ݐ = tan ఏଶ or otherwise, evaluate ܫ.   

3 

 

 

 

  



 15 Exam continues overleaf… 

Question 15 (15 marks) ** Use ANSWER BOOKLET 15 for this question **  a)  Define for ݊ ≥ ௡ܫ 0 = න ݔ)௡ݔ + 1)ଶଵ
଴   ݔ݀

 
 i) For ݊ ≥ 2, show that: ܫ௡ = 12(݊ − 1) − ݊݊ − 1   ௡ିଵܫ

3 
 ii) Hence, find: න ݔ)ଷݔ + 1)ଶଵ

଴    ݔ݀
2 

b)  A cyclic quadrilateral (where all 4 vertices lie on a circle) lies in the plane       ݔ = 4 and has vertices ܲ(4, 4, 3), ܳ(4, 3, −4), ܴ(4, −4, 3) and ܵ(4, −3, 4) .  
 

 i) Let ݔ)ܥ, ,ݕ ,be the centre of a sphere ܵ which passes through P (ݖ ܳ, ܴ and ܵ. Given the radius of the sphere is √34 find all possible positions of ܥ.  
3 

 ii) Hence, write down the vector equation of each possible sphere ܵ௞ in the form ቚݎ~ − ~ܿቚ =   ݎ
1 

 iii) The line ݈, with direction vector ~݅, passes through ܲ. Find the length of the chord that ݈ cuts from each sphere ܵ௞    
2  
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c)  i) If ݇ is an integer where ݇ ≥ 3 show that 1  1(݇ − 1)݇(݇ + 1) > 1݇ଷ  
 

 ii) Given that  ܵ௡ = 13ଷ + 14ଷ + 15ଷ + ⋯ + 1݊ଷ prove that: ܵ௡ < 112 

3 

 

  



 17 Exam continues overleaf… 

Question 16 (15 marks) ** Use ANSWER BOOKLET 16 for this question **  a)  i) Prove for ݇ ∈ ℝା 2√݇ + 1 + √݇ < 1√݇   
2 

 ii) Hence, prove  132 < 1 + 1√2 + 1√3 + ⋯ + 1√4489 < 133    

3 

b)  A fairground game requires a player to kick a ball over a horizontal bar. The bar is positioned between two vertical goal posts and is moving vertically in Simple Harmonic Motion with an amplitude of 1m about a centre of 5m off the ground. It has a period of 4 seconds. The bar’s movement is mechanically powered and therefore air resistance can be ignored for the bar.   The player is standing on the ground at a horizontal distance ݀ = 15 metres from the goalposts in line with the centre of the horizontal bar. He will aim to kick the ball directly over the centre of the bar.  For the motion of the ball, air resistance is proportional to velocity giving equations for displacement: (ݐ)ݔ = ܷ௫݇ (1 − ݁ି௞௧) ,               (ݐ)ݕ = − ݃݇ ݐ + 1݇ (ܷ௬ + ݃݇)(1 − ݁ି௞௧)  ܷ ௫ and ܷ௬ are the initial velocities in the ݔ and ݕ directions respectively. Gravity can be taken as ݃ = 10 msିଶ and ݇ = ln 2.  The ball is kicked at an initial speed of 24msିଵ at an angle of ߙ = 30° to the horizontal.  

 



 18  

   i) Show that the ball travels 15 metres horizontally, correct to the nearest metre, after 1 second and find the height of the ball at this time, correct to two decimal places.  
2 

 ii) The crossbar is at its centre of motion and moving upwards when ݐ = 0. Find the time/s during the first 10 seconds in which the ball should be kicked in order to pass over the crossbar. Answer to two decimal places.    

4 

c)  i) Show that if ߱ is a non real root of ݖଷ = 1 then 1 + ߱ + ߱ଶ = 0     
1 

 ii) Hence or otherwise, evaluate: ൬20260 ൰ + ൬20263 ൰ + ൬20266 ൰ + ⋯ + ൬20262025൰    

3 

      
END OF EXAMINATION 
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