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1. This paper consists of 28 pages, including one blank page for extra working, and an Information    

Sheet. Please check that your paper is complete.  
 
2. Read the questions carefully. 
 
3. Answer all the questions. Write your answers in the spaces provided. 
 
4. You may use an approved non-programmable and non-graphical calculator unless otherwise 
 stated. 
 
5. Clearly show ALL calculations, diagrams, graphs, etc. that you have used in determining your 
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7. If necessary, round off answers to ONE decimal place, unless otherwise stated. 
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SECTION A 

 

 

QUESTION 1 

 

 

In the diagram below, ∆ܮܭܩ has  ܭܩ ⊥ ;ܽ)ܩ with ܮܩ 2). The points 3−)ܪ; 0), and 0)ܬ; −3) lie on the line ܮܩ and ܭ lies on the ݕ −axis. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(a) Determine the equation of line ܮܩ. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

(2) 

(b) Show that ܽ = −5. 
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(c) Determine the equation of line ܭܩ. 
 

 

 

 

 

 

 

 

 

 

 

 

(3) 

 

(d) If the equation of line ܮܭ is ݕ = ݔ2− + 7, determine the coordinates of ܮ. 
 

 

 

 

 

 

 

 

 

 

 

 

(3) 

 

(e) Determine the area of ∆ܬܭܩ  

 

 

 

 

 

 

 

 

 

 

 

 

(3) 
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(f) Determine the size of ܭܮ̂ܩ  

 

 

 

 

 

 

 

 

 

 

 

 

(3) 

 

(g) The point ܮ is translated vertically to a point ܮ′ where ∆ܮܭܩ′ is isosceles. 

Determine one possible set of coordinates of ܮ′. 
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QUESTION 2 

 

 

 In the diagram below, ܲ(ܾ; −1) is at the endpoint of ܱܲ as shown. ܱܲ = 3 units and ܱܺ̂ܲ =   .ߠ
 

 

 

 

 

 

 

 

 

 

 

 

Without the use of a calculator, determine the value of: 

 

 

(a) ܾ 

 

 

 

 

 

 

 

(2) 

(b) ߠ݊ܽݐ 

 

 

 

 

 

 

 

 

 

(1) 

(c) 11 −  ߠ2ݏ݋ܿ

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(3) 

[6] 
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QUESTION 3 

 

 

In the diagram, ݂(ݔ) = (ݔ)݃ and ݔܾ݊ܽݐܽ = ݔ have been sketched for ݔ݀݊݅ݏܿ ∈ [−180°; 90°]. 
;°90−)ܦ  2) is a local maximum of ݃. 
 

 

 

 

 

 

 

 

 

Determine the value(s) of the 

following: 

 

(a) ܽ, ܾ, ܿ and ݀.  

 

 

 

 

 

 

 

(4) 

 

(b) ݔ for which ݂(ݔ) ≤  .(ݔ)݃
 

 

 

 

 

 

 

(2) 

 

(c) ݇  for which h(ݔ) = (ݔ)݃ + ݇  has no real roots for ݔ ∈ [−180°; 90°]. 
 

 

 

 

 

 

 

  (2) 
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QUESTION 4 

 

Reasons must be given for all Euclidean Geometry. 

 

 

(a) Use the diagram below to prove the theorem that states that the angle between a 

tangent and a chord is equal to the angle subtended by the chord in the alternate 

segment. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Given: Circle ܥܤܣ and tangent ܶܣ 

Required to prove: ܶܣ̂ܤ =  ܥ̂

Construction: ______________________________ 

Proof: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(5) 
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(b) In the diagram below, the circle passes through points ܣ, ,ܤ  .ܦ and ܧ
The diameter ܧܣ meets the tangents to the circle at ܤ and ܦ, at ܥ, as shown.  ܤܣ = 1ܣ̂ and ܦܣ = 34°. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Calculate the sizes of the angles marked ݌, ,ݍ  .ݓ and ,ݐ
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(4) 
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(c) In the diagram below the circle centre O passes through the points ܯ, ܰ, ܲ and ܳ, and ܰܯ = ܰܲ as shown. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 If ̂1ܯ =  .ݔ in terms of ܱܲ̂ܯ determine ,ݔ
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(4) 

[13] 
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QUESTION 5 

 

 

Trust Bank offers loans to its clients. During December the bank notices an increase in the 

number of loans being granted. In the table below, the number of loans granted per age of 

client (in years), are indicated.  

 
 

Ages of clients Number of loans Cumulative number of loans 20 ≤ ݔ < 30 20 20 30 ≤ ݔ < 40 40 A 40 ≤ ݔ < 50 B C 50 ≤ ݔ < 60 20 140 60 ≤ ݔ < 70 15 155 70 ≤ ݔ < 80 5 160 

 

 

 

 

 

 

 

 

 

 

 

 

(a) 

 

Write the values of A, B, and C next to the appropriate letter in the table.  

 

 

 

(3) 

(b) On the system of axes below, complete the cumulative frequency graph for the 

data.  
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(c) (1) Use your graph to determine the interquartile range for the data. 

 

 

 

 

 

 

 

 

 

 

(3) 

 

 (2) Approximately what percentage of those given loans were aged 

between 35 and 55 years? 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(2) 

 

(d) If the bank had made a decision not to grant loans to those over the age of 60, 

what effect would this have on: 

 

 

 (1) The median of the data 

 

 

 

 

 

 

(1) 

 

 (2) The standard deviation of the data.  

 

 

 

 

 

 

 

 

 

 

(1) 

[13] 

 

  

 

 

 

 

 

 

 

 

ed
ur

es
ou

rc
ez

a.
co

m

Downloaded from eduresourceza.com

Downloaded from eduresourceza.com



2024 PRELIMINARY EXAMINATION: MATHEMATICS PAPER 2                                                              
Page 12 of 28    
   

PLEASE TURN OVER 

QUESTION 6 

 

 

(a) A kettle is boiled. The temperature of the water is measured after the water has 

boiled. The results are shown in the table below. 

 

Time in 

minutes 

2 12 7 8 9 4 

Temperature 

in ℃ 

81 23 61 54 50 63 

 

 

 

 (1) What is the value of the correlation coefficient for the data, giving your 

answer correct to four decimal places? What statement accurately 

describes this value. 

 

 

 

 

 

 

(2) 

 

 (2) Write down the equation of the line of best-fit for the data, giving your 

answers correct to four decimal places. 

. 

 

 

 

 

 

 

 

 

(2) 

 

 (3) Use your equation to predict the temperature of the water 10 minutes 

after the water has boiled. Explain whether or not this result is reliable. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(2) 

 

 

 

 

 

 

ed
ur

es
ou

rc
ez

a.
co

m

Downloaded from eduresourceza.com

Downloaded from eduresourceza.com



2024 PRELIMINARY EXAMINATION: MATHEMATICS PAPER 2                                                              
Page 13 of 28    
   

PLEASE TURN OVER 

(b) In the diagram below, a scatter plot has been created showing the relationship 

between two variables, ݔ and ݕ. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The data element labelled G is an outlier.  

The equation of the line of best-fit for bivariate data is: ݕ = ܣ +  .ݔܤ
The line of best-fit for the data above, including G, is given as:  ݕ = 5,3 +   ݔ0,6
and the value of the correlation coefficient ݎ is 0,86. 
 

If the data element G is excluded from the data, write down new possible values 

for ܤ  and ݎ. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(2) 

[8] 

 

 

 

 

 

 

 

 

 

 

ed
ur

es
ou

rc
ez

a.
co

m

Downloaded from eduresourceza.com

Downloaded from eduresourceza.com



2024 PRELIMINARY EXAMINATION: MATHEMATICS PAPER 2                                                              
Page 14 of 28    
   

PLEASE TURN OVER 

QUESTION 7 

 

 

(a) Simplify this expression to one trigonometrical function in terms of ݔ. 
 sin(90° − (ݔ . cos(−ݔ) + cos(ݔ − 90°) . sin(180° +  (ݔ

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(3) 

 

(b) It is given that ܿ18ݏ݋° =  without the use of a ,ݐ Express the following in terms of .ݐ

calculator.  

 

 

 °288݊݅ݏ (1) 
 

 

 

 

 

 

 

 

(2) 

 

 °54݊݅ݏ (3) 
 

 

 

 

 

 

 

 

 

 

 

 

 

(3) 

[8] 
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SECTION B 

 

QUESTION 8 

 

 

(a) Prove the identity: 2ݔ5݊݅ݏ. ݔ4ݏ݋ܿ − ݔݏ݋ܿݔ9݊݅ݏ =  ݔ݊ܽݐ
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(b) Determine the general solution for the equation: 

.ߚݏ݋ܿ  ߚ݊݅ݏ = − 25 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(5) 

 

(c) It is given that: ܿ12ݏ݋°. ߠݏ݋ܿ = 0,95 and 12݊݅ݏ°. ߠ݊݅ݏ = 0,05. 
Determine, without the use of a calculator, the value of: 

 

°168)ݏ݋ܿ                                               −  .(ߠ
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(d) In the diagram, ∆ܨܧܦ has ܨܧ = ܦ̂ .ܦܧ = ,ߠ ܨܦ = ܨܧ units and ݓ =  units as ݔ

shown.  

 

 

 

 

 

 

 

 

 

 

 

 

 

Prove that ݓ =  ߠݏ݋ܿݔ2

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(4) 

[18] 
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QUESTION 9 

 

Reasons must be given for all Euclidean Geometry. 

 

(a) In the diagram below, two circles meet at ܧ and ܪ, and two at ܭ and ܮ. The lines ܭܧ and ܮܪ are extended to meet the outer circles at ܩ and ܨ, and at ܬ and ܯ, 

respectively, as shown. ܩ and ܬ are joined and ܨ and ܯ are joined. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 (1) Prove that ܬܯܨܩ is a cyclic quadrilateral. 

 

 

 

 

 

 

 

 

 

 

 

 

(2) In the diagram above there are a total of three circles. If the pattern was 

continued so that there were 20 circles, what would be the type of 

quadrilateral equivalent to ܬܯܨܩ above, where G and J are points on the 

first circle, and F and M are points on the 20th circle? Explain your answer. 

 

 

 

 

 

 

 

 

 

 

 

(3) 
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(b) In the diagram, two circles intersect at ܥ and ܦ. Point ܧ lies on the larger circle 

and lines ܧܥ and ܧܦ intersect the smaller circle at ܨ and ܭ respectively. The line ܭܨ meets the larger circle at ܩܧ .ܩ and ܦܩ are drawn, as shown.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Let ̂1ܩ = 2ܩ̂ and ݔ =   .ݕ

 

 

 (1) Express the following angles in terms of ݔ and/or ݕ. 
 

 

  (i) 

 

 ܥ̂

 

 

 

(1) 

  (ii) ̂3ܭ 

  

 

 

(1) 

 

 (2) Prove that ܩܧ is a tangent to the circle ܭܩܦ.  

 

 

 

 

 

 

 

 

 

 

 

 

(3) 
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 (3) Prove that ∆ܭܩܧ and ∆ܩܦܧ are similar. 

 

 

 

 

 

 

 

 

 

 

(3) 

 

 (4) Hence, or otherwise, prove that 2ܩܧ = .ܧܥ  ܧܨ

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(5) 
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QUESTION 10 

 

 

In the diagram ∆ܥܤܣ has ܨ on ܥܤ and ܦ and ܧ on ܤܣ such that ܨܧ ∥ ܦܨ and ,ܥܦ ∥  .ܣܥ
It is given that ܨܥ = 35  .ܤܥ
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Determine the following: 

 

 

(a) ܧܤ ∶   ܦܧ

 

 

 

 

 

(2) 

(b) ܦܣ ∶   ܧܦ
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(c) ܦܥܤ∆ ܽ݁ݎܣܨܧܦ∆ ܽ݁ݎܣ 

 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(5) 

[10] 
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QUESTION 11 

 

 

(a) In the diagram, circle centre A has the equation: 

2ݔ  − ݔ8 + 2ݕ + ݕ6 =  ݌

 

The circle touches the ݔ −axis at B.  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Determine the value of ݌.  
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(b) In the diagram, circle centre ܵ has the equation (ݔ − 2)2 + ݕ) + 2)2 = 8 

and circle centre ܶ has the equation (ݔ + 6)2 + 2ݕ = 2. 
 

• Point ܸ is a ݕ −intercept of the circle centre ܵ.  
• ܸܹ is a common tangent to both circles, as shown.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 (1) Calculate the coordinates of ܸ.  

 

 

 

 

 

 

(3) 

 

 (2) Calculate the distance ܸܹ.  

 

 

 

 

 

 

 

 

 

 

 

(4) 
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(c) ܲ(−3; 4) and Q(1; 7) are the centres of two circles which touch internally,       

(i.e. the circles share a common tangent.) 

The ratio of the radius of circle P to the radius of circle Q is ݇: 1, where ݇ > 1. 
If the radius of the smaller circle is ݎ units, determine the value of ܣ  such that:  ݇ = ݎܣ + 1. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(5) 

[17] 
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QUESTION 12 

 

 

In the diagram, points ܲ and ܳ lie on a horizontal plane, and are also on the circumference of a 

circle, centre ܴ, with a radius of 11 km. The angle subtended by the chord ܲܳ at the centre of 

the circle is 120° as shown.  

 

 

 

 

 

 

 

 

 

 

 

 

 

(a) A drone flies a horizontal circular path of radius 6 km. The centre ܶ of the drone’s 
circular path is 12km vertically above ܴ. The drone is closest to point ܳ when it is 

at point ܸ in the diagram. Determine the distance ܸܳ. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(3) 
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(b) • The radius of the path of the drone is now increased to 11 km  

• The centre of the path (ܶ) remains 12 km vertically above ܴ.  

• ܰ is a point on the new path of the drone, furthest from the line ܲܳ.  
 

 

 

 

 

 

 

 

 

 

 

 

 

Determine the angle ܲܰ̂ܳ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(7) 

[10] 

 

74 marks 

 

Total 150 marks 
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