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Student’s Name:__________________________  Teacher’s Code:_____________________ 

 

 

Saint Ignatius’College, Riverview 

Mathematics Assessment Task 

2025 

Year 11 

Advanced Mathematics  

Task 3 

PRELIMINARY COURSE 

EXAMINATION 

Date: Monday 22nd September 
 

General Instructions: 

• Reading Time:          5 minutes 

• Time Allowed:          120 minutes 

• Write using blue or black pen only 

• NESA approved calculators may be used 

• Attempt all questions in the space 

provided on the paper in the booklets 

• Write your name and your teacher’s code 

in the positions indicated 

• Marks may not be awarded for missing or 

carelessly arranged working 
Teachers: 

• Mr S. Maher                                               SJM 

• Mr J Newey                                                JPN 

• Mr D Reidy                                                DPR 

• Ms K Mullan                                              KXM 

• Ms M Kim                                                  MYK 

Topics Examined: 

 

Question 1: Algebra, Equations and Inequalities 

Question 2: Functions and Further Functions 

Question 3: Trigonometry 

Question 4: Calculus 

Question 5: Probability 

Question 6: Trigonometric Functions 

 

Six questions each worth 14 marks.                                           

 

Total                                                 84 marks 
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Name:       Circle Teacher: SJM  KXM  MYK DPR 

Question 1 – Algebra, Equations and  Total   

 

a) MULTIPLE CHOICE QUESTION       (1) 

 Which of the following is equivalent to  (
𝑥+1

𝑥
)

2

− (
𝑥−1

𝑥
)

2

 ? (Circle One) 

A. 
2

𝑥
 

 

B. 
4

𝑥
  

 

C. 
2

𝑥2 

 

D. 
4

𝑥2  

 

 

b) Factorise   𝑎𝑐 + 𝑏𝑐 − 𝑎𝑑 − 𝑏𝑑.       (1) 

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 ------------------------------------------------------------------------------------------------------- 

c) If  3√27 − 2√12 = √𝑏. Find 𝒃.       (2) 

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 ------------------------------------------------------------------------------------------------------- 

      /14 
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Name:       Circle Teacher: SJM  KXM  MYK DPR 

d) Solve for 𝒙 where  |2𝑥 + 1| = |𝑥|.       (2) 

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 ------------------------------------------------------------------------------------------------------- 

e) Solve for 𝒙 where  
3𝑥−5

4
+ 1 =

𝑥−7

3
        (3) 

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 ------------------------------------------------------------------------------------------------------- 
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Name:       Circle Teacher: SJM  KXM  MYK DPR 

f) Using the quadratic formula or by completing the square:  

Solve for 𝒙 where  5𝑥2 + 11𝑥 + 3 = 0.  (Answer in Surd Form)   (3) 

-------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 ------------------------------------------------------------------------------------------------------- 

g) Solve for 𝒙 𝒂𝒏𝒅 𝒚 where:   

 3𝑥 − 2𝑦 = 14  

 2𝑥 + 3𝑦 = 17          (2) 

-------------------------------------------------------------------------------------------------------

--------------------------------------------------------------------------------------------------- ----

--------------------------------------------------------------------------------------------------- ----

--------------------------------------------------------------------------------------------------- ----

--------------------------------------------------------------------------------------------------- ----

-------------------------------------------------------------------------------------------------------

-----------------------------------------------------------------------------------------------------

End Of Question One 
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Name:       Circle Teacher: SJM  KXM  MYK DPR 

Question 1 extra writing space. 

If you use this space, clearly indicate which question you are answering. 

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 ------------------------------------------------------------------------------------------------------- 

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 --------------------------------------------------------------------------------------------------- ----

 --------------------------------------------------------------------------------------------------- ---- 
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Name:       Circle Teacher: SJM  KXM  MYK DPR 

Question 2 – Functions & Further      Total   

                                        Functions   

a) MULTIPLE CHOICE QUESTION       (1) 

 What is the centre of the circle given by the equation: 𝑥2 − 8𝑥 − 9 = −𝑦2 ?  

 (Circle One Answer)  

A. (-4,0) 

 

B. (0,4) 

 

C. (0,-4) 

 

D. (4,0) 

 

b) If  𝑓(𝑥) = −𝑥2 − 2𝑥 + 3 𝑎𝑛𝑑 𝑔(𝑥) = 2𝑥 + 1: 

 (i) Write an expression for  𝑓(𝑔(𝑥)) fully simplified.    (2) 

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

       Question b) continued over page…. 

      /14 
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Name:       Circle Teacher: SJM  KXM  MYK 

b) (ii) What is the axis of symmetry of  𝑓(𝑔(𝑥)) ?     (1) 

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 ------------------------------------------------------------------------------------------------------- 

c) Consider the two functions:  𝑦 = 𝑥2 − 2𝑥 − 3, 𝑎𝑛𝑑 𝑦 = 2𝑥 − 6.  

 Find the points of intersection between the two functions.     (2) 

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 --------------------------------------------------------------------------------------------------- ---- 
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Name:       Circle Teacher: SJM  KXM  MYK DPR 

d) For the function: 

    𝑓(𝑥) = {
−

1

𝑥+1
,    𝑥 < −1

𝑥 + 1,     𝑥 ≥ −1
  

 (i) Sketch the graph of  𝑓(𝑥)  below showing  x and  y  intercepts  (2) 

 

 (ii) State the range of  𝑓(𝑥).       (1) 

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 --------------------------------------------------------------------------------------------------- ---- 
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Name:       Circle Teacher: SJM  KXM  MYK DPR 

e) The function  𝑓(𝑥) satisfies the condition: 

 2𝑓(𝑥) + 3𝑓 (
2𝑥+3

𝑥−2
) = 3𝑥 + 1 𝑓𝑜𝑟 𝑎𝑙𝑙 𝑥, 𝑥 ≠ 2. 

 Find the value of  𝒇(𝟗. )        (3) 

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 --------------------------------------------------------------------------------------------------- ---- 
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Name:       Circle Teacher: SJM  KXM  MYK DPR 

f) The graph of the function  𝑓(𝑥)  has been shown below. 

  

Sketch the graph of  −𝑓(𝑥) − 2  below and show all intercepts.    (2) 

 

End Of Question Two 
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Name:       Circle Teacher: SJM  KXM  MYK DPR 

Question 2 extra writing space. 

If you use this space, clearly indicate which question you are answering. 

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 --------------------------------------------------------------------------------------------------- ---- 
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Name:       Circle Teacher: SJM  KXM  MYK DPR 

Question 3 – Trigonometry                  Total   

                                           

a) MULTIPLE CHOICE QUESTION       (1) 

 The sector of radius 13cm shown below has an arc length of 18cm. 

   

 What is the area of the sector?  (Circle One Answer) 

   

A. 84.5𝑐𝑚2    

B. 117𝑐𝑚2    

C. 162𝑐𝑚2    

D. 234𝑐𝑚2 

 

 

 

 

 

 

      /14 
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Name:       Circle Teacher: SJM  KXM  MYK DPR 

b) The triangle  ABC  has  AC=32cm, BC=45cm  and  BAC=58°.  

 (i) Draw a labelled diagram of the triangle  ABC  in the space below             (1)  

 

 (ii) Find the value of  ABC, showing your answer to the nearest degree. (2) 

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 --------------------------------------------------------------------------------------------------- ---- 
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Name:       Circle Teacher: SJM  KXM  MYK DPR 

c) Tyler drives 35km from town A on a true bearing of  140°𝑇 to town C. 

 He then drives 42km on a true bearing of  038°𝑇  to town B. 

  

 

 (i) Calculate the distance between A and B and round your answer to 

 2 decimal places.         (2) 

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 ------------------------------------------------------------------------------------------------------- 

 (ii) Find the bearing of A from B to the nearest degree    (2) 

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 --------------------------------------------------------------------------------------------------- ---- 
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Name:       Circle Teacher: SJM  KXM  MYK DPR 

d) Find the area of the regular hexagon below in surd form given it is 

 divided into six equilateral triangles       (2) 

  

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 ------------------------------------------------------------------------------------------------------- 

e) Given that  𝑐𝑜𝑡𝛽 = −
5

9
  and that  𝑠𝑖𝑛𝛽 < 0, find the value of  𝒄𝒐𝒔𝜷.    (2) 

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 --------------------------------------------------------------------------------------------------- ---- 
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Name:       Circle Teacher: SJM  KXM  MYK DPR 

f) An observer at the top of a 50m high tower notes that the angle of depression  

 of a house lying due east is  49° and the angle of depression of a house lying 

 due west is  31°.   

 

 

 

 Find the distance between the houses at points A and B 

 to the nearest metre.         (2) 

-------------------------------------------------------------------------------------------------------

--------------------------------------------------------------------------------------------------- ----

--------------------------------------------------------------------------------------------------- ----

--------------------------------------------------------------------------------------------------- ----

--------------------------------------------------------------------------------------------------- ----

--------------------------------------------------------------------------------------------------- ----

--------------------------------------------------------------------------------------------------- ----

--------------------------------------------------------------------------------------------------- ----

--------------------------------------------------------------------------------------------------- ----

--------------------------------------------------------------------------------------------------- ----

-------------------------------------------------------------------------------------------------------

End of Question Three 

A B 
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Name:       Circle Teacher: SJM  KXM  MYK DPR 

Question 3 extra writing space. 

If you use this space, clearly indicate which questions you are answering. 

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 --------------------------------------------------------------------------------------------------- ---- 
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Name:       Circle Teacher: SJM  KXM  MYK DPR 

Question 4 – Calculus                   Total   

                                           

a) MULTIPLE CHOICE QUESTION       (1) 

 Find the equation of the normal to the curve  𝑦 = −𝑥2 + 3𝑥 − 4  at the 

 point on the graph where  x = 2. (circle one answer) 

A. 𝑦 = 2𝑥 − 1   

B. 𝑦 = −𝑥 + 2   

C. 𝑦 = 𝑥   

D. 𝑦 = 𝑥 − 4   

b) Differentiate:  𝑦 = −2𝑥3 −
5𝑥

2
+ 3.         (1) 

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 ------------------------------------------------------------------------------------------------------- 

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 ------------------------------------------------------------------------------------------------------- 

      /14 
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Name:       Circle Teacher: SJM  KXM  MYK DPR 

c) Differentiate:  𝑦 =
2𝑥−5

−𝑥3+1
.         (2) 

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 ------------------------------------------------------------------------------------------------------- 

d) Differentiate:  𝑦 =
1

2
√𝑥3 − 2𝑥.          (2) 

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 --------------------------------------------------------------------------------- ---------------------- 
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Name:       Circle Teacher: SJM  KXM  MYK DPR 

e) Find the gradient function of  𝑥(𝑡) = 4𝑡2(𝑡2 − 10)4 in factored form.    (2) 

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 ------------------------------------------------------------------------------------------------------- 

f) Consider the graph of the function below:  

  

 Find all the values of x where the function is not differentiable.   (1) 

 -------------------------------------------------------------------------------------------------------

 ------------------------------------------------------------------------------------------------------- 
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Name:       Circle Teacher: SJM  KXM  MYK DPR 

g) The formula for differentiation by first principles is:  

 
𝑑(𝑓(𝑥))

𝑑𝑥
= lim

ℎ→0

𝑓(𝑥+ℎ)−𝑓(𝑥)

ℎ
.   

 Given the function  𝑓(𝑥) = 𝑥2 − 2𝑥 + 3, use differentiation by first principles 

 to show that  
𝑑(𝑓(𝑥))

𝑑𝑥
= 2𝑥 − 2.         (3)  

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 ------------------------------------------------------------------------------------------------------- 

h) A function  𝑓(𝑥) satisfies  𝑓(5) = 25 𝑎𝑛𝑑 𝑓′(5) = 20.     

 Find the equation of the tangent to 𝒚 = √𝒇(𝒙) at  𝒙 = 𝟓.                 (2) 

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

                                              End of Question Four 
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Name:       Circle Teacher: SJM  KXM  MYK DPR 

Question 4 extra writing space. 

If you use this space, clearly indicate which question you are answering. 

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 --------------------------------------------------------------------------------------------------- ---- 
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Name:       Circle Teacher: SJM  KXM  MYK DPR 

Question 5 – Probability                 Total   

                                           

a) MULTIPLE CHOICE QUESTION       (1) 

 One letter is chosen randomly from each of the two words ‘THIRTY’ 

 and ‘EIGHTY’. What is the probability that the two letters chosen are 

 the same?  (circle one answer) 

A. 
1

12
  

B. 
1

9
   

C. 
5

36
  

D. 
1

6
  

b) A standard deck of 52 cards is placed on the table after being shuffled. Two cards 

 are picked with replacement.  

 What is the probability that the first card is a Heart and the second card is a King? 

 

 (Note: A deck of cards, has four suits, hearts, diamonds, clubs and spades.  

 Each suit comprises 13 cards with numbers from 1-10 and picture cards 

king, queen and jack.)         (2) 

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 ------------------------------------------------------------------------------------------------------- 

      /14 
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Name:       Circle Teacher: SJM  KXM  MYK DPR 

c) Two numbers are chosen randomly from the set  {1,2,3,4,5} with replacement. 

 What is the probability that multiplication of the two numbers 

 results in a multiple of 3?        (3) 

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 ------------------------------------------------------------------------------------------------------- 

d) A bag contains 5 red marbles and 3 blue marbles. Two marbles are drawn  

 without replacement. 

 (i) Complete the probability tree diagram below.    (1) 

  

 (ii) Find the probability that both marbles are the same colour.   (1) 

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 ------------------------------------------------------------------------------------------------------- 
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e) A country could have a president, a queen, both a president, and a queen or be 

 self-governed. 60 countries were surveyed, and their results can be categorized 

 into three groups: 35 have a President, 27 have a Queen, and 8 are  

 self-governed. 

 (i) Using the information above complete the two-way table below: 

     (2) 

 (ii) What is the probability that a country will have a President only?  (1) 

 -------------------------------------------------------------------------------------------------------

 ------------------------------------------------------------------------------------------------------- 

 (iii) What is the probability that a country will have a President if we know it 

  has a Queen?         (1) 

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 ------------------------------------------------------------------------------------------ ------------- 
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f) Three telecommunications towers, A,B, and C are connected via cables X,Y, and Z. 

 as shown below. A and B remain in contact only if Z is operative or if both cables 

 X and Y are operative. Cables X,Y, and Z are subject to failure in any one day with  

 probabilities of failure 0.01, 0.025 and 0.03 respectively. Such failures occur  

independently. 

  

 Find the probability that towers A and B are unable to make contact on a 

 given day. (Do Not Round Off Your Answer At The End)   (2) 

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

                                                   End of Question Five 
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Name:       Circle Teacher: SJM  KXM  MYK DPR 

Question 5 extra writing space. 

If you use this space, clearly indicate which question you are answering. 

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 ------------------------------------------------------------------------------------------------------- 
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Name:       Circle Teacher: SJM  KXM  MYK DPR 

Question 6 – Trigonometric                 Total   

                              Functions                   

a) MULTIPLE CHOICE QUESTION       (1) 

 What is the correct expression for  (sin 𝜃 + cos 𝜃)2 − 1.    (circle one answer) 

A. 0 

B. 2𝑐𝑜𝑠2𝜃  

C. 2𝑠𝑖𝑛2𝜃  

D. 2 sin 𝜃 cos 𝜃    

b) Given  −𝜋 ≤ 𝑥 ≤ 𝜋: find all suitable solutions to the equation:  

 2𝑐𝑜𝑠(2𝑥) − 0.5 = 0.5.         (2) 

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 ------------------------------------------------------------------------------------------------------- 

  -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 ------------------------------------------------------------------------------------------------------- 

      /14 
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c) Show that  
1+𝑠𝑖𝑛𝜃

1−𝑠𝑖𝑛𝜃
+

1−𝑠𝑖𝑛𝜃

1+𝑠𝑖𝑛𝜃
= 2(𝑠𝑒𝑐2𝜃 + 𝑡𝑎𝑛2𝜃).       (3) 

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 ------------------------------------------------------------------------------------------------------- 

d) Given  0 ≤ 𝜃 ≤ 2𝜋   

 solve the equation  2𝑐𝑜𝑠2𝜃 + 𝑐𝑜𝑠𝜃 − 1 = 0, giving answers in terms of  π.  (2) 

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 ------------------------------------------------------------------------------------------------------- 
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e) Consider the function  𝑓(𝑥) = 2𝑠𝑖𝑛 (
2

3
𝑥 −

𝜋

3
):    

 What are the amplitude, period and phase of this function?   (3) 

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 ------------------------------------------------------------------------------------------------------- 

f) What is the equation of the graph below:       (2) 

  

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 ------------------------------------------------------------------------------------------------------- 
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g) Solve  𝑠𝑖𝑛𝜃 = 𝑐𝑜𝑠
2𝜋

3
  for  −𝜋 ≤ 𝜃 ≤ 𝜋.        (1)  

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 ------------------------------------------------------------------------------------------------------- 

End of Examination 
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Question 6 extra writing space.  

If you use this space, clearly indicate which question you are answering. 

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------

 --------------------------------------------------------------------------------------------------- ---- 
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Student's Name: Teacher's Code: ----------- --------- 

Saint Ignatius 'College, Riverview 

Mathematics Assessment Task 

2025 

Year 11 
Advanced Mathematics 

Task 3 
.PRELIMINARY COURSE 

EXAMINATION 
Date: Monday 22nd September 

•-· 

General Instructions: 
• Reading Time: 5 minutes 
• Time Allowed: 120 minutes 
• Write using blue or black pen only 
• NESA approved calculators may be used 
• Attempt all questions in the space 

provided on the paper in the booklets 
• Write your name and your teacher's code 

in the positions indicated 
• Marks may not be awarded for missing or 

carelessly arranged working 
Teachers: 

• Mr S. Maher SJM 
• Mr JNewey 
• Mr D Reidy 
• Ms K Mullan 
• MsMKim 

JPN 
DPR 
KXM 
MYK 

Topics Examined: 

Question 1 : Algebra, Equations and Inequalities 
Question 2: Functions and Further Functions 
Question 3: Trigonometry 
Question 4: Calculus 
Question 5: Probability 
Question 6: Trigonometric Functions 

Six questions each worth 14 marks. 

Total 84 marks 

St Ignatius' College Riverview - Year 11 Mathematics Advanced Task 3 - 2025 Page 1 of 36 

SUGGESTED
SOLUTIONS



Name: Circle Teacher: SJM KXM MYK DPR 

Question 1 - Algebra, Equations and 
To~l1 ~I ==/=14=~ 

a) 

A. 

MULTIPLE CHOICE QUESTION 

Which of the following is equivalent to e:1)2 - e:1)2 ? 
2 

X 

(1) 

(Circle One) 

C. 2 
xZ 

D. 4 
xz 

b) Factorise ac + be - ad - bd. (1) 

cl' a+(\ -ct(0--1-6J = (a..f6J(t -d) / 
-------L---------~---------------------------------------------------------------------------------- 

c) 

... 

If 3-..fFi - 2-JTI = -..fE. Find b. (2) 

J/1jj_~ - 2 JTi JI-~ 1Ji - I/JI= ~JI ✓ 
---------- -------------------------------------------------------------------------------------------- 

= .ii, )~ Jj ::. ~- . ________________________________________ '{( ----------------------------------7·/ -------------- 

6:: 7r-· · ✓ 
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Name: Circle Teacher: SJM KXM MYK DPK 

d) Solve for x where I 2x + 11 [x], (2) 

_____ 2 x.-1 t ·=-· _)< _ 2 x· .+ L'7-• - '>( _ 

_________ )<·-:::._-_I ;~~ ];(-::-- --_I _ 

----------------- X -::.- -f--/ ·------------- 

e) Solve for x where 3x-s + 1 
4 

x-7 

3 
(3) 

____ I zc ] x; SJ-w { 0 _cc I 2 {;-J
7

. _ 

____________ 1 )<: - _ _I \ ------- + 12 i~-=-~i / ------------------------ 
~x ~ -2s:.- 

--------------------------~~=------ s-- ---------------✓ ------------------ 

-· 
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Name: Circle Teacher: SJM KXM MYK DPR 

d) Solve for x where I 2x + 11 [x], (2) 

2x-1-1 : x· 
------------------------------------------- 

__________ )<.: .::- - - I --- / _ 

_____ 2 M 1 _-:::. - x _ 

x~-J_ / 
----------------·1-------------------------------------- 

e) Solve for x where 3x-s + 1 
4 

x-7 

3 
(3) 

3 {} >< - - s--) + / 2=(-; f j- '.CC----------------------------------------------------- 
__________ I J_ --------------------------------------------------------------------------------------- 
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Name: Circle Teacher: SJM KXM MYK DPR 

f) Using the quadratic formula or by completing the square: 

Solve for x where Sx2 + llx + 3 = 0. (Answer in Surd Form) (3) 

____ )<~-_-I/ r_ J_121 _-to.£ 5 {x.1:+JJ _><: _ .+]. )---::. 0 _ 

·------✓ .,,, 'S < s ' . 
----------------------- i O ---------------------------- ..x\+ /J)c + ] =- _ v ----✓ ·--- --· .. $" s x·~ -11 r JTi ✓ 
----------- ,. -------- .----------------------------------e~2. -+.!1- X' -+- U Is---=-- - .J - ·+- J 2. I 

(0 - ·- ·- 
~ 'c,() 's /tJO -------------------------------------------------------- . -----------------.L----- ----------------- 

___ x ~-- - _!_!_- f £! _ . __ -11 _ - _ Jll _ ,_,✓- ---0)(-i:JL \ "-=- _.£ / 
J V /~_j" too 

10 to l O - 
1)(.-i,- I/ := + ff/ 

------------------------------------------------------- -----------...,......------------------------------- 

g) Solve for x and y where: 

lo to / 
>( ~ -JJ_ -+- Jt:i v - lo u» 

3x-2y = 14 (!) 
2x+3y=170 (2) 

.ls - _b,!J-- ~ _!t?- __ Q) ;d j /kJ oJ-- ~~}- 2::/ -::: _ I 4. 

_ . 'Ix _.+ { ±-- - __ 3 4 __ ® X L. ----------------------------------------- 
. ' . J..28 - 14 .:::. 2 4 
I 3 X' ::. 7 b ·-:-;- J 

------------------------------------------------------------- ------il-------------------------------- 
21t -- i!2 2 

-----------------------~ j _ 

.. ll 
-------------------------------------------------------------- ----- 1;..t,·------------------ ~--. ----- 

;)..!:, -j 
------------------------------------------------------------------------------------------------------- 

- j 

I~ 

2.1 - JJ 

End Of Question One 
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Question 1 extra writing space. 

If you use this space, clearly indicate which question you are answering . 

.. 
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Name: Circle Teacher: SJM KXM MYK DPR 

Question 2 - Functions & Further 

Functions 

Total 
II /14 

a) MULTIPLE CHOICE QUESTION 

What is the centre of the circle given by the equation: x2 - Bx - 9 = -y2 ? 

( Circle One Answer) 

A. (-4,0) 

B. (0,4) 

C. (0,-4) 

D@ 
b) If f(x) = -x2 - 2x + 3 and g(x) = 2x + 1: 

(i) Write an expression for f(g(x)) fully simplified. 

(1) 

(2) 

.{' b- { 0 j - "'____--(.Zx-1- ,j __ 2. --- - - .z { .2.}( + , ) -I- 3 ---------------- 

----f--Cj _ ( ><)) -:c - _ ( 4' x 7+ '-t x _ + 1) _ -- _ h - 2- __ +) / 

-------------------------~: -_ ft•x:z. ::..f'?!:.~--------------------------------------------- 

---------------------------~----- - 't)<' ( __ 'K--1- 2,_j _· --------✓-------------------- 

.. 

Question b) l'0!1li1111ed over f'll/JJ' .... 
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Name: x.ircie 1 eacner: o.uvi 1'1.AlVl lVl I 1\... 

b) (ii) What is the axis of symmetry of f(g(x))? (1) 

r_ (.\1 c :x) = - L/x'J_ g x 
--------T----=-d---------------------------------------------------------------------------------------- 

- b - -l? = - I 
------------------------------------------------------------------------------------------------------- 

-8 ·- 
)(~-, ✓ 

c) Consider the two functions: y = x2 - 2x - 3, and y = 2x - 6. 
Find the points of intersection between the two functions. (2) 

----------------Y-- = __ X '- - _ .:Z X - _ 3. -------J ::: _ 2- X- 6 - _ 
'v 'L - 2_ X: .- ] ::: i.)( - {, _____________________ £_1, _ 

'1- /;- +'?.-._ 
------------------- )( -_7-:..X --- . -- _..) - - u _ -·--------------------------------------------- 

(1 ><· -- 3 )C ·x ·- t j .::: o 
---------------------:=~----------:-:--;- ---------7------------------------------- 

-------------------------------- ..)----------------~------------------------------------------- 

ll : t .- 6 I/ ~ 2 - l _______ u ---c1------------------------------------------ --------------------- 

__________________ :}:::.. 0 --- .{.,_~ ;::..... - 4 · ---------------------------------- 

.. ::::~:::::~:: CJJ: 0 ) :-:~:~:_Tu _ - Lt) ::::::: ~e ::~: H~ ~::::~::::: 
----------f--"-.i.'._J1 ff !_'d"!::::.!!_t:h..:o__0.__, , _ 

St Ignatius' College Riverview - Year I I Mathematics Advanced Task 3 - 2025 Page 8 of 36 



Name: Circle Teacher: SJM KXM MYK DPR 

d) For the function: 

f(x) = {- x:1' x < -1 
X + 1, X ~ -1 

(i) Sketch the graph of f(x) below showing x and y intercepts (2) 

---t 
l 

i,: 1) 
! 

.. ! .. ---······•· ....... ;\._2 

( 
. -4 
( 

... ~:--~0-6 

(ii) State the range of f(x). (1) 

---------------- ~--~ - D ------ ------ {) "---------J-- & _[ D_;___ .:P) _ 

.. 
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Name: Circle Teacher: SJM KXM MYK DPR 

e) The function f (x) satisfies the condition: 

2f(x) + 3[ (zx+3) = 3x + 1 for all x,x -=I=- 2. 
x-2 

Find the value of /(9.) (3) 

----------- -------,------------------------' ------].------ ----------------------------------------- 

2. · c~) + 1 .f C .2~ -= 2 8 
-------· +------------------------------------------------------------------------------------------ 

_______ ?,; P-- c 'U + 1 + ci) =: _ 2J' ~---------------- _ 

_____ 2+ c 11 + 1 f: L _ !L =- __ 1 o/4;)_ _ 
----- ~-f- ( '!] +- 3 --I;_( r)_::: --- 2,8 -------~-------------- -------- 

6 · c~i) -+1+c·9_)=: ~o 7 v1 ,J 
____ -- ~ - 11_ __ - 'f + ttl = -n; ~---=~-------------------- 

--------------------------- ~£ C ~):::: -----=~ ~------T~ -------- 
---------------------------------~ ·--· ----------------------------------------------------------- 

5- . 

•. ' 
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Name: Circle Teacher: SJM KXM MYK DPR 

f) The graph of the function f(x) has been shown below. 

···•········· ---- , 4 , ,., ~ .-.,-;.-,.~•···· , .. 

i 

(1,-2) 

···-·········'·········-···· -···-41-····-·-··--·-····--···-·-· ···-···· -·····+ ....•..... 

··-····-i ...• 

Sketch the graph of -f (x) - 2 below and show all intercepts. 

y 

2 ... - . 

(I~) 
l J i 

-it -:2 
I 
! 

•. ... l··---•·-·•-- 
i 

· .. , , j . 

·-6 .. - 

End Of Question Two 

/ 
✓ 
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Question 2 extra writing space. 

If you use this space, clearly indicate which question you are answering . 

•. - 
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Name: Circle Teacher: SJM KXM MYK DPR 

Question 3 - Trigonometry Total 
II /14 

a) MULTIPLE CHOICE QUESTION 

The sector of radius 13cm shown below has an arc length of 18cm. 

(1) 

13cm 

What is the area of the sector? ( Circle One Answer) 

A. 84.5cm2 

117cm2 

C. 162cm2 

D. 234cm2 

... 
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Name: Circle Teacher: SJM KXM MYK DPR 

b) The triangle ABC has AC=32cm, BC=45cm and L BAC=S8°. 

(i) Draw a labelled diagram of the triangle ABC in the space below (1) 

(ii) Find the value of L ABC, showing your answer to the nearest degree. (2) 

------------------ 0 }'l G- = ----- :-u_ --- >< -- ,;;, " s:g o -z------------------------- 
------------------------------------------------------------------- ---------------------------------- 

G::. «.:' (_32 X Y1~ 58° \ 
-------------------------------------------·----------------------7-------------------------------- 

~<; 

------------------------------;---~--~-;-:-----------✓ _, ------------------------- 
------------------------------------------------------------------------------------------------------- 
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Name: Circle Teacher: SJM KXM MYK lJPK 

c) Tyler drives 35km from town A on a true bearing of 140°T to town C. 

He then drives 42km on a true bearing of 038°T to town B. 

North North 

A ... 1400 . 
I 

'JY 
, 35 km 

Not scale 
42km 

C 

(i) Calculate the distance between A and B and round your answer to 

2 decimal places. (2) 

L fl CJ\-= J8 -/-'ID = 7g0 / 

-----------------------------------------------------------------------------------· ----7--------- 
/11 [3 / ~: 5 ~ 2-/-- lj 2 2- ~ 2 () ~)( l/2) Co". 7t0 ✓ 

------------------------------------------------------------------------------------------------------- . •' 

____________ J±!L __ ~------ 4 i I( M . ✓-:~------------------------------------ 
2377· 7J9---, 

(ii) Find the bearing of A from B to the nearest degree (2) 

__ £~_J __ f:: __ t}_f}_~--=--- 2 3 _ 7 7 · __ 7 J 1 __ -+ If J- i.__ .s S' 2- --------------~:_?._?_~ __ : __ ~------ 
.. 

LffE C:: CO)- I D ·- 7CJ~. ~ '-t ~6 ✓/ 
------------------------------------------------------------------------------------------------------- 

B .. ecv-, "j.;:::: 1i0 6 -t 1g0-+ L/1° ::. 263°1 / 
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Name: Circle Teacher: SJM KXM MYK DPR 

d) Find the area of the regular hexagon below in surd form given it is 

divided into six equilateral triangles (2) 

. 6 
\ . ·:3L6° 

·············®············ 

____ A rPlL d o ,..e_ eq.v.-i~lol- uJ Jri6.i,ye __ -: __ l._ >(_b "l _X Ji,;,.._ 60 ° _ 
. ~ 

:: It X-..' Ji :_- 9J.i u.'L / 
-- .7 
')._. 

----r----------------------------ll reic --- -7----kNir = _ 1, x 'I JJ "- '--.:: -- .S---',' ✓-r 1/ 
. . . 

e) Given that coui = - ~. and that sin/3 < 0, find the value of cosll. 
9 

(2) 

---------------- ---------------------------------------------------- --------------------------------- . . 

•.. 

M ---e:....,.___,__..,.;;,.. 'f . ---------- ------;- rJ.o#-QJ 
~?- 

_____________ v·-------------------------------------------------------· s------------------------- 

t-1:lA [] = - 9 Lo ~ 41tt.. UJ)J_ , ------------------- 7~---------- ---------/--------------------------------------- ,,, .. ----- 

(';""' 1.3 Lo - cc.5}?-; r;;- / 
-----X~----------------------------------------------------------------------------------------------- 

fto[ 
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Name: Circle Teacher: SJM KXM MYK DPR 

f) An observer at the top of a 50m high tower notes that the angle of depression 

of a house lying due east is 49° and the angle of depression of a house lying 

due west is 31°. 

B 
L 

X 

Find the distance between the houses at points A and B 

to the nearest metre. 

A 

(2) 

{ru"3 I O = r O tO..sA- Lf 9 IJ -~ ~ 
---------------------------------------------- -------------------· ..-----:-------------------- 

~ cf ~C/ 

LI) C I=-- s-o ---------- ------------.--= ---------------------- 
_____ l n-c _1 _:: ,~ _ . _ 

l---o.- l/ t o 

--------------------· · ltt,\) ·:., ~ --- +~ ..£!.------· :0 12 7!1-'L_· ------ 
&-6...? l ~l/1 

.. 

End of Question Three 
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Question 3 extra writing space. 

If you use this space, clearly indicate which questions you are answering. 
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Name: Circle Teacher: SJM KXM MYK DPR 

Question 4 - Calculus Total 
II /14 

a) MULTIPLE CHOICE QUESTION 

Find the equation of the normal to the curve y = -x2 + 3x - 4 at the 
(1) 

point on the graph where x = 2. 

A. y = 2x -1 

B. y = -x + 2 

C. y=x ----- D. y = x-4 

b) Differentiate: y =. -2x3 - sx + 3. 
. 2 

( circle one answer) 

(1) 

---j I - = ---- - - b )< "L - - : -------~ -------------------------------------------- 
2-- 
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Name: Circle Teacher: SJM KXM MYK DPR 

c) Differentiate: y (2) 

\/' . 

vj ( - I / \/I • 

______________ : __ ~---- _: :_; 
2
:_• .' ~ ::: : :_ :X ~ _/ 

__________ j 1 : f x¼ 1_) (2 _) + 3 x '{_ 2x-d -------= __ _if/" -_I 0<:2+2- 

-------------------------------------0 ~ ;<. j 2 ------------------------------- (j _ - X j ✓ 
d) Differentiate: y ~✓x3 - 2x. 

2 
(2) 

--------------------------------------'---------------------------------------------------------------- 
' ( 3 ,\;_· - X -2X__; J-- -- . j= 

-----;-;--~---~--;-Tr~-3=~-::s ~ --z:-;:~-;=0 ✓-------------------- 
------------------------------------------------------------------------------------------------------- 

j I Jx2-2 / 

'I Jx1 - zx ~------- 

•.. 
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Name: Circle Teacher: SJM KXM MYK DPR 

e) Find the gradient function of x(t) = 4t2(t2 - 10)4 in factored form. (2) 

/J L 
-- i,.{ - :::- - 4 L? ------ V _::-(_ti_ L - - IO J 1 _ 

I - 6 6~ I 11( i 2 1· ~{ J j Lt.. ~ o . V -::. .., i:-- - l D .2 cs 
------------------------------------------------- -------- ------------------------------------------ 

- . /~ 
__ _x _1 (6j __ -= _ S 2 _ t- 3 { _ C 7_-_I o j .s + __ ~_fr_ { _ _6-_ c_ - I qj 4 _1L__ 

'><..I {b) --:_ tls-{ {; 2 - / D j ] { 1f { '- --I- l~ -z_ - I/\ . _______________________________________________________________________________ ':l. _ 

II') - ,'.1, l (_' J. '2 / '\ s /' S'-/ 2. °- x.- L/; - 15 - C - DJ L L.- ·-(0 
------------------------------------------------------------------------- ----------------------------- 

)</ {i) '=' 4 D & l L~ 2 - ID) -~ {_ t 2. - 2-) / 
----------------------------------------------------------------------------------~---------------- 

t) Consider the graph of the function below: 

y 
5 

4 

3 

2 

1 

-1 l 2 3 .t" 

-1 4 

-5 

•.. 

Find all the values of x where the function is not differentiable. (1) 

_________________ '>( -:c I ():_, ko 11J£ ,._,,,w u s _) / _ 
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Name: Circle Teacher: SJM KXM MYK DPK 

g) The formula for differentiation by first principles is: 

d(f(x)) = lim f(x+h)-f(x)_ 
dx h➔O h 

Given the function f (x) = x2 - 2x + 3, use differentiation by first principles 
to show that d(f(x)) = 2x - 2. 

dx 
(3) 

-f C~)-~ _ X 2 - _2x -+~ ------------------------------------------------------------------ 
f Cx+h..) =-- &·-+tJ?. - J._( x +t,.) + ~ _- x· 2 -1---2 ltx -l--ti 2 - :lx - 2~+.f / -----------------------------------------------------------------------------------------------_------- ✓/ 

______ f tx-f-tJ __ - £ C' iJ -= _ ,/ -1--) A )<'. _ + h ~ - Jvc _ ---)l_ -N __ -JI -1-2}( -:1'- 
________ f__~-~-~:d __ =f-~[2 __ =:-_ ~_~?:__±_~~--=--?:-~------------------------------ 

/ 

_________ i_~~~:~~! =1-=-~-~2 ; g~~---:)~ d:&_?------------ 
l__ 

------------------------------------------------------------------------------------------------------- . 
Y,,,/,.,._ .f c ';<'.+k) -- .{- l x) ::_- 2. x.- - 2 --1-o :::: 2><.- 2- ;-/· - 

----------------- . ...._ ---------------- - -----------------------------------------------7 ---- 

1.__ --:>o "- V 

h) 

.. 

A function f(x) satisfies f(S) = 25 and f'(S) = 20. 
Find the equation of the tangent toy=✓ f(x) at x = 5. (2) 

_\ 

'/' ~ -½ +-Ci-) -r (p {?9) Jc~s- t; ~- ~= k=-~ 
---------------------------------------------------------------------J-------------------------------- 

f @. X=- ~ ::- (~ c;· ) po,iJ,.-otA- ~- J ---------------------------------------------------------------------------- / ------------------------- // 
l X- • I - x2o :.- 2 v//" ~- 

_______ ;.... .. .}A--------------------------------------------------------------------------- 

-------"'-//,-" ~-~ ~ -- :: J- - L ~ _u_y_ - [)_______ ----------------------------- 
_______________________________ '. J_:C.: d::?<:.'._.:::_~-----~-------------------------------- 

End of Question Four 
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Question 4 extra writing space. 

If you use this space, clearly indicate which question you are answering . 

.. 
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Name: Circle Teacher: SJM KXM MYK DPR 

Question 5 - Probability Total 
II /14 

a) MULTIPLE CHOICE QUESTION 

One letter is chosen randomly from each of the two words 'THIRTY' 

and 'EIGHTY'. What is the probability that the two letters chosen are 

(1) 

the same? ( circle one answer) 

A. 1 

12 

B. 1 

9 

D. 1 

6 

b) A standard deck of 52 cards is placed on the table after being shuffled. Two cards 

are picked with replacement. 

What is the probability that the first card is a Heart and the second card is a King? 

(Note: A deck of cards, has four suits, hearts, diamonds, clubs and spades. 

Each suit comprises 13 cards with numbers from 1-10 and picture cards 

king, queen and jack.) (2) 

.. 13 . 'l, - f v· i ,,__ I 
-------------------------- ,V· •------l-------------------r----------------------------------------- 

,.,__ /'\ ·- r-,,,.._, ·- - --- 

5" }_ rs- ;2.. '-f I .'5 ~ z__ . 
--------------------------------~✓ ·----------------------------------------7 ----------------- 

~ / 
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Name: Circle Teacher: SJM KXM MYK DPR 

c) Two numbers are chosen randomly from the set {1,2,3,4,5} with replacement. 

What is the probability that multiplication of the two numbers 

results in a multiple of 3? (3) 

r=-t-=/====+= __ o__==~ -:.:l::;;- -~~·) --~-- -==· .l/_=:/' __ ==-==- 6'~--,------------------------- 
1 L s 1;- :;- / ------- -------- --7 

e ID f ic k ;i_. 2. '-I b 
![_------ --;---- -:-;- 1 h 

"'::~t::'.~::H:~::t:::~~::b--~-----·-· ------- --------- 

? ---------✓ 
2)-. 

4 Lj &7 /2- /6 2o 
---------- -------- ------- -------- ------ -------- ------------ ------------------------- 

~ ) ( D I 5~ 2cJ 2 S 
-----------1--=--t=-=--=--- .......... -...=',.~.......,l~--=--::!:-=--=--=--:.::.::l--:::.::--=---=--=--=--:::+- ------------------------ 

d) A bag contains 5 red marbles and 3 blue marbles. Two marbles are drawn 

without replacement. 

(i) Complete the prob~ility ✓l!gram below. 

R<: 
- 
8 

.. 
- 1 

(ii) Find the probability that both marbles are the same colour. 

(1) 

(1) 

f([l fl)·~ s ;xi_: JIL // --------> -- ~ ~- ,; -- - ~ - ~-- ~ ~ -- : i------------------------------ -:,7/ ---- 
------------- 0. ) ----------------------------------------------------------------------------- - s- )_} ~ _!]_ 
---------------------------------------------------- A- j,,<.) -- :... t- 4 ---- 1--9 ------ )_.fl----------- 
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e) A country could have a president, a queen, both a president, and a queen or be 

self-governed. 60 countries were surveyed, and their results can be categorized 

into three groups: 35 have a President, 27 have a Queen, and 8 are 

self-governed. 

(i) Using the information above complete the two-way table below: 

President No President Total 
Queen /0 //7 27 
No Queen :u: ~ Z1 
Total .ss-- 2~ 60 

(2) 

(ii) What is the probability that a country will have a President only? (1) 

-------------------------------------------------------~ ----- .: __ ~ ·----~- ·------ t D /2- 

(iii) What is the probability that a country will have a President if we know it 

has a Queen? (1) 

----------------------------------------- _!:'.--- ~ ---------------------------- 

J._ 1 

.. 
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f) Three telecommunications towers, A,B, and Care connected via cables X, Y, and Z. 

as shown below. A and B remain in contact only if Z is operative or if both cables 

X and Y are operative. Cables X, Y, and Z are subject to failure in any one day with 

probabilities of failure 0.01, 0.025 and 0.03 respectively. Such failures occur 

independently. 

A 

B X C 

Find the probability that towers A and B are unable to make contact on a . ' 

given day. (Do Not Round Off Your Answer At The End) (2) 

f C z lu,·l ~ut. )( ov V &,u-iJ _________________ :z=- +:_: _ 

------------------) [..------------------------------------------------------------------------------- 

= f (_ '{:f<"'j j ><: ( I - f {M.1/rL...,, X'e~ Y J6-''i) V 
------------------------------------------------------------------------------------------------------- 

,-· 

,-. ... 
O • OJ )<' C_' ( - ( o , ~~x. 6 r 91rJ 

------------------------------------------------------------------------------------------------------- ✓- 

End of Question Five 
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Name: Circle Teacher: SJM KXM MYK DPR 

Question 5 extra writing space. 

If you use this space, clearly indicate which question you are answering. 

CY r L z p,,./4 /J-J >< J,,.. ·i.J) __________________________________________________________ Jl _ 

______ _ r c_ 2.e'' li __ 0----J _ x t _,"", "-..J,.J ,-. ·JJ = _ 

Co ·OJ x· t> . V l \ + c.: 6 . C) J x· (J ,Cf 9 X O . 0 2 ~ J = ----- _} _ 

--------------------------------------------- CJ_•_ o 6 t _ o _ 9 2. r, _ 

.. 
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Question 6 - Trigonometric 

Functions 
a) MULTIPLE CHOICE QUESTION 

What is the correct expression for (sin 0 + cos 0)2 - 1. (circle one answer) 

A. 0 

B. 

C. 

b) 

Total 
II /14 

(1) 

Given -rr ~ x ~ ti: find all suitable solutions to the equation: 

2cos(2x) - 0.5 ~ 0.5. (2) 

L 

-- - ;_ ii f: 2.x fc - 2- i, · ---------✓--------------------------------,. - ---- 
2. x·:: 11 )t1 - "tr - s-;, --------------- --·s---- - - > ------ - - ) ------ - --------------------------------------------- 

J 5 ~ 3 .. 
.,,.-· 

·x·-=- ·,;- . ~~ ·- 1t - GI / -----------6 -t --- --:;- f --- 6" j --------1. ,--------- 7-------------------· 
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c) l+sin0 1-sin0 2 2 Show that -.- +--. - = 2(sec 0 + tan 0). 1-sm0 l+sm0 (3) 

L . ( .--/ J = -- (!-±&!. 1.- GJ 'L+ (H1 ·~ b J '- --------------------------------------------------- 
1) - yl/A b )C f-H-,'t..&) 

-------------~.--------------------------------------------------------------------------------------- 

---------------- _2_ __ -±. 2_ <;,J .... & -----· ;; 2 -- + 2_ "·~ 2 & -- -✓ 
t _ w' "'- 2. e- C.@., 

7 G 

:: 2 +- J__ Y11A 2 e . - }Re 2 b- ')_ .'c:U,/4.? G ---------------------------------------------------~-----?- + ( _ 
(i>;?-6 Co/1 G ,/ ------------------------------------------------------------------------------------------- \ ·--~✓ 

-= J_ { ~ C 'l.f:r + t '7J.;,.. 2.fJ) 

d) Given O ::::; 0 ::::; Zti 

solve the equation 2cos20 + cos0 - 1 = 0, giving answers in terms of n:. (2) 

__________________ 2 l'k '2 _ ,,f--- _ 11--... _ - _ I ::.. _ o ----------------------------------------------------- 

.. 
<... 

_________ c 0'.> _ e- -:: __ .J co>_ e- ;:::;. - '--------------------------------------------- 
1- 

.& ::- fl , ... .,.,-· 
-------------------------------------------------------------------- 7/ ·--------------------------- 

----- 0 ~ __ Ji---- S'. .LL~---------------------------------- 
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e) Consider the function f(x) = 2sin Gx - ~): 
What are the amplitude, period and phase of this function? (3) 

"~·l _J -- <"') L .. · t+. r-L<.-N-- .L- 
______ t_ - -------------------------- ---------------------------------------------------------------- 

f> • d 2- ·- 1 2 v2- _1 l - - ____ Le_y I C, - . -=- ----- . l I -- .• ----- =- ------· :J_!,_)(:., =- ------ f , _\;/.,// -------- 
J I ;z___ 

_ __p La s:e. _ ~ .,f.J>iJ __ =- __ 2 _ <;i_.,.. _ :_ _{-x_ - E'> ------------------------------------ 
1 2-j, -✓ 

_____ _f I.a ,._ "_- ~ JV ! .u..-o,l;, (,__ .. -- l,l._ -- .,., µ / --- 
z_ 

f) What is the equation of the graph below: (2) 

X 

.. 

✓✓-- 

___ lt->f ,&.,J:.. ·=-J ~_-:: _ _3 _ ..,,.,_ '-tx - ✓----------- 
( ~«e. ~ "'1.c l-1 -. .. ._ :::_ I'-- . ---------------(} \.d ·-------------------------------------------------------------- 

' l1 T,/ yJl,c.,,c.___ ' c: lt1ck ----------------- r,--------------------- -------------------------------------------------------- 

Pv-,'oJ ::: ·;i- j ------------------------·~---- -------_ ------------------------------------------------------------ 
n ·~ - J-. 411 :: u I? ~,, ~ ~ 

-------- -- -------,-. -----------------4-~ -1,,,c -------------------------------------------------- 
"'-- 
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g) Solve sin0 2rr cos - for -1[ ::; e ::; 1[. 
3 

(1) 

S!1 G r- , '. /,; - .2 it\ f <;J . s:-,;- ~ ·- c· . - ,.J. 2 i'-\ ------" ----- - -- "~ 0 --J--J-. ------c--- "--z- :iyp -- ~ z I~---- Oji--=t" '" y 
---- r::,,. - 13 - ~ --- .,; >L e j~ ¥,rJ------ _.::: ~------------------- 
---------------------------------------------------- __ v1t_li - e_) _ ::::. -- n'I,,< e- . -------- 

-------~~~~-~---- ~ · .. { D -------------- 
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End of Examination 
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Name: Circle Teacher: SJM KXM MYK DPR 

Question 6 extra writing space. 

If you use this space, clearly indicate which question you are answering . 
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