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Year 12 Mathematics Extension 2 outcomes 

A student: 

 

MEX12-1 understands and uses different representations of numbers and functions to 

model, prove results and find solutions to problems in a variety of contexts 

 

MEX12-2 chooses appropriate strategies to construct arguments and proofs in both 

practical and abstract settings 

 

MEX12-3 uses vectors to model and solve problems in two and three dimensions 

 

MEX12-4 uses the relationship between algebraic and geometric representations of 

complex numbers and complex number techniques to prove results, model and 

solve problems 

 

MEX12-5 applies techniques of integration to structured and unstructured problems 

 

MEX12-6 uses mechanics to model and solve practical problems 

 

MEX12-7 applies various mathematical techniques and concepts to model and solve 

structured, unstructured and multi-step problems 

 

MEX12-8 communicates and justifies abstract ideas and relationships using appropriate 

language, notation and logical argument 
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GIRRAWEEN HIGH SCHOOL 

MATHEMATICS 

Extension 2 
2023 

Year 12 Task 3 
Time Allowed: 90 minutes 

 
 

Instructions: 
• There are 11 questions in this paper. All questions are compulsory. 
• Use blue or black pen. 
• Write all your answers in the Answer Booklets provided. 
• For Questions 1 – 5, fill in the circle corresponding to the correct answer in your 

answer booklet. 
• For Questions 6 – 11, start each question on a new page. 
• Write on both sides of the paper. 
• Show all necessary working. 
• Board-approved calculators may be used. 
• Mathematics reference sheets are provided. 
• Marks may be deducted for careless or badly arranged work. 
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Questions 1 - 5 (5 marks)  
 
 
Colour in the circle corresponding to the correct answer on the answer sheet 
provided in your answer booklet. 
 

1. What is the unit vector in the same direction as    

A.    

B.     

C.    

D.    

 
2. What is the size of the angle between the vectors    

 

A.    B.     C.    D.     

 
3. The vector equation of a line joining the points   is 

    

       Which of the following could be the coordinates of M ? 
 

A. (1, 5, - 4)  B.  (3, 11, 8)   C. (3, 12, 6)   D. (3, 11, 6) 
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4. Which of the following expressions is equal to    

A.    

B.  

C.  

D.   

 

5. Which of the following integrals is equivalent to    

A.    

B.    

C.    

D.    
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Question 6 (12 marks)  [Start a new page in your answer booklet] 
 

a. If   , 

(i) Find   .         [1] 

(ii) Find   .        [1] 

(iii) Find the coordinates of point C such that  .  [2] 

 
b. Determine the vector equation,   , of the line segment AB where  

A = (1, 2, 1) and B = (4, 10, - 3).       [2] 

 

c. Find the coordinates of the point that divides A (2, - 3, 10) and B (- 3, 12, 0)  

internally in the ratio 2:3.        [3]     

 
d. Consider the vectors    

For what values of   are      [3]         

          
 
Question 7 (11 marks) [Start a new page in your answer booklet] 
 

a. Consider the vectors   ,  

where 0 is the origin.  

Find the values of      [3] 

 

b. The Cartesian equation of a sphere is    

Find the vector equation of the sphere.       [3] 

 

c. Three points   lie in  

three-dimensional space.   . 

(i) Express        [1] 

 

(ii) Find the shortest distance of   .    [4] 
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Question 8 (9 marks)  [Start a new page in your answer booklet] 
 

a. Determine whether the following lines are parallel, intersecting or skew. 

Show all working. [3] 

 

   

 

b. Consider the two spheres with equations given below: 

 

    

  
(i) Show that the spheres have a single point of contact.   [3] 

 

(ii) Find the coordinates of the point of contact.    [3] 
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Question 9 (14 marks)  [Start a new page in your answer booklet] 
 
Find: 

a.            [2] 

 

b.           [2] 

 

 

c.           [3] 

 

d.           [3] 

 

 

e.            [4] 

 
Question 10 (17 marks)  [Start a new page in your answer booklet] 
 

a.  Find        [4] 

 

b. (i) Express      [3] 

(ii) Hence, find         [4] 

 

c. The integral    

(i)         [3] 

(ii)        [3] 
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Question 11 (12 marks)  [Start a new page in your answer booklet] 
 

a.  Use the property     [4] 

 

b. (i)         If    [4] 

 

(ii) Hence, find         [4] 

 

 

 

 
 

End of Examination 




































