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QUESTION 1

1.1 If 𝑛 𝜖 N, calculate the smallest value of 𝑛 for which:

∑
1

32
(2)𝑘−1 > 900

𝑛

𝑘=1 (4)

1.2 Given:
14

𝑝=1

∑(2𝑝 − 5) = 𝑚   𝑎𝑛𝑑   ∑(2𝑝 − 5) = 140 

𝑛

𝑝=1

Determine, in terms of 𝑚, the value of 
𝑛

𝑝=15

∑ (2𝑝 − 5) 

(2) 

The diagram represents a sketch of circles. Half of the area of each circle is shaded. 

The radius of the largest circle is 1 𝑢𝑛𝑖𝑡.  The diameter of each smaller circle is equal to the 

radius of the previous circle. 

Determine the sum of the shaded areas of all the circles, if this process is going on forever.  

(Give your answer in terms of 𝜋.) 

(4) 

[10]

1.3
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QUESTION 2

Sketched below are the graphs of    𝑔(𝑥) = −3𝑥 + 20   and    𝑓(𝑥) = 𝑎𝑥2 + 𝑏𝑥 + 𝑐.
Graph 𝑓 has a turning point at A(3; 𝑘).   Graph 𝑓 and 𝑔 intersects at A and B(6; 2). 

2.1 (2) 

2.2

2.3

(5)

(2) 

Calculate the numerical value of 𝑘, the  𝑦-coordinate of A. 

Calculate the numerical values of  𝑎, 𝑏 and  𝑐. 

Determine the value(s) of 𝑥 for which   𝑓′(𝑥) .  𝑔′(𝑥) > 0.

[9]
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QUESTION 3

A certain high school wants to build a stage as shown in the diagram below: 

• The stage floor consists  of a square (BCEF) and two congruent triangles (∆𝐴𝐵𝐹 𝑎𝑛𝑑 ∆𝐷𝐶𝐸)
• Each side of the square is equal to 𝑦 𝑢𝑛𝑖𝑡𝑠.

• The length of the hypotenuse of the congruent triangles is equal to 8 units each.

• AB = CD = 𝑥 𝑢𝑛𝑖𝑡𝑠.
• 𝐴̂ = 𝐷̂ = 30°

3.1 Show that the area of the stage floor can be written as: 

 A= 8𝑥 sin 30° + 64 − 𝑥² (3) 

3.2 Calculate the value of  𝑥, for which the area of the floor will be a maximum. (3) 

[6]
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Question 4 

4.1 In the diagram below, M (m; 3) is the centre of the circle. Q (−4; 𝑞) is the midpoint of chord AB with A 
(−12; 2) and B (a; 11). The length of the radius of the circle is 10. 

4.1.1 Calculate the values of a and q. (2) 

4.1.2  If M(−2; 3), determine the equation of the circle in the form 
(𝑥 − 𝑎)2 + (𝑦 − 𝑏)2 = 𝑟2       

(1) 

4.2 Calculate the length of the tangent AB drawn from the point 𝐴(6; 4) to the circle with equation 
(𝑥 − 3)2 + (𝑦 + 1)2 = 10 

(3) 

4.3 The circle defined by (𝑥 + 2)2 + (𝑦 − 1)2 = 25 has centre M, and the circle defined by        
𝑥2 + 𝑦2 − 2𝑥 − 6𝑦 + 1 = 0 has centre N. show that the circle intersect each other at two distinct 
points 

(4) 

[10] 

A(−12; 2) 

y 

x 

B (𝑎; 11) 

M(m; 3) 

Q (−4; 𝑞) 
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Question 5 

[05] 
Question 6 

6.1 Hence, or otherwise, calculate the numerical value of: 

𝑨𝒓𝒆𝒂 ∆𝑹𝑪𝑻

𝑨𝒓𝒆𝒂 ∆𝑨𝑩𝑪

[05]
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Question 7 

7.1 In the diagram, D is the centre of the circle. BF is a tangent that touches the circle at B. C lies on the circle 
to form chords AC and BC. D is joined with F and BE=DE=EF. Given that  ∆𝐶𝐴𝐵 𝐼𝐼𝐼 ∆𝐵𝐹𝐷 . 

7.1.1 [05]
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