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 SECTION A 75  

1 Analytical Geometry 6  

2 Analytical Geometry 15  

3 Statistics 10  

4 Statistics 9  

5 Trigonometry 25  

6 Euclidean Geometry 10  

 SECTION B 75  

7 Trigonometry 9  

8 Analytical Geometry 18  

9 Trigonometry 6  

10 Trigonometry 14  

11 Euclidean Geometry 8  

12 Euclidean Geometry 7  

13 Euclidean Geometry 13  
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Grade 12 2 of 24 Mathematics Prelim Paper 2 

INSTRUCTIONS: 

1. This paper consists of 14 questions and 24 pages.  A page for extra working has been 
provided.  A separate formula sheet has been included.  Please check that your question 
paper is complete. 

2. Read the questions carefully. 

3. Answer all questions on the question paper and hand it in at the end of the exam. 

4. It is in your interest to write legibly and present your work neatly. 

5. Clearly show ALL calculations, diagrams, graphs, etc. that you have used in determining 
your answers.  Answers only will NOT necessarily be awarded marks. 

6. You may use an approved non-programmable and non-graphical calculator, unless 
otherwise stated. 

7. Round your answers to one decimal place where necessary unless otherwise stated. 

8. Diagrams are not necessarily drawn to scale. 
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SECTION A 

QUESTION 1 6 MARKS 

 𝐴(6; ;8)ܤ ,(1 ;3)ܥ ,(2 ܽ) and ܦ(ܾ; ܿ) are points in the cartesian plane. 

Determine the value(s) of: 

a) ܽ if 𝐴, ܤ and ܥ are collinear. (3) 

 

 

 

 

 

 

 

 

 

 

 

b) ܾ and ܿ if ܤ is the midpoint of 𝐴 and (3) .ܦ 
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QUESTION 2 15 MARKS 

 𝐴ܦܥܤ is a rectangle with 𝐴(−3; 4) and 1)ܤ; 7), with ܱ at the origin. 

 

 

a) Determine the gradient of 𝐴(2) .ܤ 

 

 

 

 

 

 

b) Determine the equation of line 𝐴(2) .ܦ 
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c) Calculate the value of the angle marked ߙ on the diagram. (2) 

 

 

 

 

 

 

d) If line ܦܤ is described by the equation 2ݕ + ݔ11 = 25, determine the coordinates of point (3) .ܦ 

 

 

 

 

 

 

 

 

 

 

 

e) If ܦ is the point (3; −4), determine the area of rectangle 𝐴(3) .ܦܥܤ 

 

 

 

 

 

 

 

f) If a second circle is drawn, with centre 3)ܦ; −4) and radius ܥܦ, how many points of 

intersection will it have with the sketched circle, with centre 𝐴? Explain by giving 
mathematical evidence. (3) 
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QUESTION 3 10 MARKS 

 

a) The box and whisker plots show the English results of class A and class B in a recent 
assessment.  The assessment was out of 100 marks. 

 

1) Which class would have a higher mean mark? (1) 

 

 

2) Which class has a greater interquartile range? (1) 

 

 

3) What percentage of class B achieved less than 60? (1) 

 

 

4) If all the students in class A were given an extra 5 marks, what would happen to the 
standard deviation of class A? (1) 

 

 

b) A class of 50 students wrote a Physical Science examination.  The marks, in percentages, 
obtained by the students were tabulated and an ogive was drawn as shown below. 
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Study the graph and answer the following: 

1) What is the median mark?  Indicate with “A” where you took your reading on the 
graph. (2) 

 

 

 

2) Above what mark did the top 10% of students score? (1) 

 

 

 

 

 

3) How many students got between 50 and 70 percent for the examination? (1) 

 

 

 

 

 

 

4) If 70% of the students passed the test, what was the passing mark? Show your 
calculations. (2) 
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QUESTION 4 9 MARKS 

 

The following table shows the term marks as a percentage for English and Maths for a random 
sample of 10 Matrics. 

English 

(x) 
54 54 64 62 70 70 72 80 78 83 

Maths 

(y) 
43 46 50 71 72 76 77 82 87 91 

 

a) Calculate the correlation coefficient, to 4 decimal places, and comment on what it tells us 
about the relationship between performance in English and Maths. (3) 

 

 

 

 

 

b) Determine the equation of the line of best fit, to 4 decimal places. (3) 

 

 

 

 

 

c) Use your equation to predict the Maths mark, to the nearest whole number, of a student 
who scores 30% for English. (2) 

 

 

 

 

 

d) Comment, with an explanation, on the reliability of your prediction from c). (1) 
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QUESTION 5 25 MARKS 

 

a) Given: sin ߚ = 817 and 90௢ ≤ ߚ ≤ 270௢.  With the aid of a sketch and without the use of a 

calculator, determine the following: 

 

1) tan  (3) ߚ

 

 

 

2) sin(90௢ +  (2) (ߚ

 

 

 

 

3) cos  (3) ߚ2

 

 

 

 

 

 

 

b) Simplify the following to a single trigonometric ratio, without the use of a calculator: (6) 
 sin 190௢ × tan 225௢cos 100௢ − sin(90௢ − (ߙ × cos(−ߙ) 
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c) Prove that: (4) cos ݔ2 − 1sin ݔ2 = − tan  ݔ

 

 

 

 

 

 

 

 

 

 

 

 

 

d) Given the equation: tan(5ߠ) = tan  ߠ

1) Determine the general solution. (3) 

 

 

 

 

 

 

 

 

 

 

2) Write down the value(s) of  ߠ ∈ [−90௢; 90௢] for which tan  is undefined. (1) ߠ

 

 

 

3) Hence, or otherwise, determine the values of ߠ ∈ [−90௢; 90௢] which satisfy the 
equation. (3) 
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QUESTION 6 10 MARKS 

 

a) In the diagram, ܴܵܯ is a tangent to the circle at ܯ, and ܱ is the centre of the circle. ܱܰܯ is a straight line.  ܯ̂ܰܮ = 35௢. 
Determine the sizes of the angles marked a-e, giving reasons. (5) 
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b) In the diagram below a tangent has been drawn to the circle at ܤ.  Prove that ̂1ܤ =  (5) .ܦ̂
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SECTION B 

QUESTION 7 9 MARKS 

 

The figure shows a collection of triangles.  𝐴ܥ is 0,5 m, 𝐴ܧ is 0,915 m, 𝐴̂ܥܤ = 15௢,  ܤ𝐴̂ܧ = 120௢  and  ̂ܥ = 90௢. 

 

a) Calculate the length of 𝐴ܤ, to one decimal place. (2) 

 

 

 

 

 

b) Calculate the length of (3) .ܧܤ 

 

 

 

 

 

 

c) Calculate the area of Δܦܨܤ if ܦܨ̂ܤ = 75௢, ܨܤ = ܨܤ and ܦܨ = 57  (4) .ܧܤ
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QUESTION 8 18 MARKS 

 𝐴(−3; 11) and 1)ܥ; 3) and ܲ are points on the circle with centre ܦܯ  .ܯ ⊥ 𝐴ܥ. 𝐴ܲ the diameter of the circle, has equation ݕ = ݔ3 + 20. 

 

a) Determine the equation of (5) ܯܦ 
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b) Show that the equation of the circle is (ݔ + 5)2 + ݕ) − 5)2 = 40. (6) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

c) Determine, correct to one decimal place, the size of ܯ𝐴̂(3)  .ܦ 
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d) Find the numerical value of ݐ if the tangent to the circle at 𝐴 meets the ݔ-axis at the point (ݐ; 0). (4) 
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QUESTION 9 6 MARKS 

 

In the triangle ܻܼܺ,  ܶ is the midpoint of ܻܼ, ܺ̂2 = 2ܺ̂1 and ܺܶ =  .ݕ

 

 

 

a) Write sin ܻ in terms of ݔ ,ߠ and (2) .ݕ 

 

 

 

 

 

 

b) Write sin ܼ in terms of ݔ ,ߠ and (2) .ݕ 

 

 

 

 

 

 

c) Hence, show that: (2) sin ܻsin ܼ = 2 cos  ߠ
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QUESTION 10 14 MARKS 

 

a) Given the equation: 12 tan ݔ = sin  ݔ2

1) Show that the equation can be simplified to: (3) sin ݔ (4 cos2 ݔ − 1) = 0 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2) Hence, determine the general solution to the equation. (5) 
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b) Sketched below are the graphs of ݂(ݔ) = 12 tan (ݔ)݃ and ݔ = sin   ,ݔ2

where the ݔ-coordinate at point 𝐴 is −60௢ 

 

Use your solutions obtained in (a) as well as the graphs to determine the value(s)  

of ݔ ∈ [−90௢; 180௢], for which: 

(ݔ)݂ (1 ≥  (4) (ݔ)݃

 

 

 

 

(ݔ)′݂ (2 > 0 and ݃′(ݔ) > 0 (2) 
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QUESTION 11 8 MARKS 

 

In the figure, Δ𝐴ܥܤ has ܦ and ܧ on ܥܤ such that ܦܤ = 6ܿ݉ and ܥܦ = 9ܿ݉.  𝐴ܶ: ܥܶ = 2: 1 

and 𝐴ܧܶ||ܦ. 

 

a) Write down the numerical value of 
஼ாா஽. (2) 

 

 

 

b) Show that ܦ is the midpoint of (2) .ܧܤ 

 

 

 

 

 

c) If ܦܨ = 2ܿ݉, calculate the length of ܶ(2) .ܧ 

 

 

 

 

 

d) Calculate the numerical value of:  (2) 
 𝐴݂݋ ܽ݁ݎ Δ𝐴ܥܦ𝐴݂݋ ܽ݁ݎ Δ𝐴ܦܤ 
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QUESTION 12 7 MARKS 

 

In the diagram, equal circles ܴܳܲܭ and ܲܶܯܭ intersect at ܲ and ܯܭܳ ,ܶܭܴ  .ܭ, ܴܳܵ and ܵܶܯ are straight lines.  ܴܭ = Let ܴ̂1  .ܭܲ =  .ݔ

 

a) Show that ܲ̂ܶܯ =  (3) .ݔ

 

 

 

 

 

 

 

b) Hence, or otherwise, prove that ܴܲܵܶ is a cyclic quadrilateral. (1) 

 

 

 

 

c) Prove that ܴܲ is a tangent to circle ܲܶܯܭ at ܲ. (3) 
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QUESTION 13 13 MARKS 

 

In the diagram, ܦ is the centre of a circle.  𝐴ܤ and 𝐴ܧ are tangents to the circle at ܤ and ܧ 

respectively.  The diameter ܩܤ is produced and meets tangent 𝐴ܧ at ܩܦ  .ܥ =  .ܤ𝐴||ܨܦ such that ܥis a point on 𝐴 ܨ .ܩܥ

 

a) Find, with reasons, the ratio of 
஺஼ி஼. (3) 

 

 

 

 

 

 

 

 

 

b) Prove, giving reasons, that Δ𝐴ܥܤ|||Δ(5) .ܥܧܦ 
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c) Prove that 2ܧܦ = ஺ா.ா஼3 . (5) 
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EXTRA WORKING: 
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