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QUESTION 1 

In a survey conducted at BHS, the amount of money spent at the tuckshop by learners in a week was 
recorded. The results are shown in the frequency table below: 

Total spent x (R) Frequency Cumulative Frequency 

40 < 𝑥 ≤ 50 5  

50 < 𝑥 ≤ 60 11  

60 < 𝑥 ≤ 70  32 

70 < 𝑥 ≤ 80 21  

80 < 𝑥 ≤ 90  93 

90 < 𝑥 ≤ 100 27  

 

1.1. Complete the missing values in the frequency and cumulative frequency columns in the 
table above. 

(2) 

1.2. Use the axes provided below to draw an ogive for the given data set. (3) 
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1.3. Estimate the number of learners who spend more than R75 at the tuckshop. (2) 

  

  

1.4. The prefects at BHS wanted to determine the amount of time (in minutes) students spent in 
line at the tuckshop. They want to try and decrease the waiting time so that the tuckshop is 
not overwhelmed by students. 

The data they collected on their first day is shown below: 

13 15 9 12 12 

8 5 2 6 7 
 

 

 1.4.1. Determine the mean time students waited in line. (1) 

    

    

 1.4.2. Determine the standard deviation for the data set. (2) 

    

 1.4.3. The prefects decided that waiting longer than one standard deviation from the 
mean was too long. How many students waited too long in the tuckshop line? 

(2) 

    

    

    

 1.4.4. Two more students informed the prefects that they both waited in line at the 
tuckshop for 𝑥 minutes. When these two times are now considered, the new mean 
waiting time is 9,25 minutes. Determine how long the two students waited in line. 

(3) 

    

    

    

    

    

   [15] 
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QUESTION 2 

In the diagram below, ∆𝐴𝐵𝐶 is given with 𝐴(−6; −1), 𝐵(−1 ; 2) and 𝐶(2; −3). 𝐷 and 𝐹 are points 
on the 𝑥-axis of 𝐴𝐵 and 𝐵𝐶 respectively. 𝐸 is a point on the 𝑥-axis. 

 

 

 

 

 

 

 

 

 

 

 

2.1. Determine the equation of BC. (3) 

   

   

   

   

   

2.2. Determine the coordinate of 𝑀, the fourth vertex of parallelogram ABCM if M is in quadrant 
III. 

(2) 

   

   

   

   

2.3. Prove that 𝐴𝐶 is the diameter of the circle passing through 𝐴, 𝐵 and 𝐶, with reasons. (2) 
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2.4. Determine the size of 𝐵𝐴መ𝐶. (3) 

   

   

   

   

   

2.5. Write down the equation of the circle passing through 𝐴, 𝐵 and 𝐶. (3) 

   

   

   

   

   

   

   

   

2.6. Given that 𝐹 ቀ
ଵ

ହ
; 0ቁ , 𝐷𝐹 =

଺଼

ଵହ
 units and 𝐷𝐸: 𝐸𝐹 = 3: 5, determine the coordinates of 𝐸. (3) 

   

   

   

   

  [16] 
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QUESTION 3 

In the diagram below, circle centred at 𝐾 has the equation 𝑥ଶ + 𝑦ଶ + 8𝑥 + 4𝑦 = −4. Circle 𝐾 
touches the 𝑦 −axis at 𝑁. 

 

 

 

 

 

 

 

 

 

3.1. Determine the centre coordinates and radius of the circle. (4) 

   

   

   

   

   

3.2. Determine the coordinates of M, a point on the circumference of diameter 𝑀𝑁. (2) 

   

   

   

   

3.3. The circle centred at K is translated 3 units up, then reflected about the x-axis, to form a new 
circle with centre 𝑃. Write down the equation of this new circle in the form 
(𝑥 − 𝑎)ଶ + (𝑦 − 𝑏)ଶ = 𝑟ଶ.  

(2) 

   

   

   

   

𝑥 

𝑦 

N K M 
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3.4. The radius of circle centre 𝑃 is increased by 1 unit. Show that this new, enlarged circle, will 
intersect with the circle centred at K. Support your answer with appropriate calculations. 

(4) 

   

   

   

   

   

   

   

   

   

  [12] 

 

QUESTION 4 

4.1. If sin 34° = 𝑝, determine the following in terms of 𝑝: 

 

 

 

 

 

 

 

 4.1.1. cos 56°  (1) 

    

    

 4.1.2. sin 214°    (2) 

    

    

    

Sketch: 
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 4.1.3. tan(−34°)   (3) 

    

    

    

    

4.2. Simplify the following without the use of a calculator:  

tan(210°). sin(480°). sin(10°)

cos(−80°). cos(225°). sin(315°)
 

(7) 

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

  

 

 

 

   



Page | 8  
 

4.3. Determine the general solution of:     sinଶ 𝜃 − sin 𝜃 cos 𝜃 = 0. (5) 

   

   

   

   

   

   

   

   

   

   

4.4. Given the identity:       cos 𝜃 (1 + tanଶ 𝜃) =
ଵ

ୡ୭ୱ ఏ
    

 4.4.1. Prove the above identity. (3) 

    

    

    

    

    

    

 4.4.2. For which values of 𝜃 is the above identity undefined? (2) 
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4.5.  Simplify the following without the use of a calculator: 

ඥ4ୱ୧୬ ଵହ଴°. 2ଷ ୲ୟ୬ ଶଶହ° 

(4) 

    

    

    

    

    

    

    

    

   [27] 

EXTRA SPACE 
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QUESTION 5 

Given:  𝑓(𝑥) = 𝑎 cos 𝑏𝑥 for 𝑥 ∈ [0°; 360°].  

 

 

5.1. Determine the values of 𝑎 and 𝑏. (2) 

   

   

   

5.2. Write down the period of 𝑓. (1) 

   

   

5.3. Determine the values of 𝑥 for which 𝑓(𝑥) < 0 for 𝑥 ∈ [0°; 180°]. (2) 

   

   

5.4. On the same axes as 𝑓 above, sketch the graph of 𝑔(𝑥) = − sin 𝑥 + 1 for 𝑥 ∈ [0°; 360°], 
showing all turning points and intercepts with the axes. 

(3) 

5.5. Write down the equation of 𝑘(𝑥) = −2𝑔(𝑥) − 4. (2) 

   

   

  [10] 

 

𝑓 
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QUESTION 6 

In the diagram below, 𝐴𝐵 ⊥ 𝐵𝐷. 𝐶𝐷 = 𝑚 units and 𝐵𝐷෡𝐶 = 𝜃 and 𝐵𝐶መ𝐷 = 𝛼. 

 

 

6.1. Write down the size of 𝐷𝐵෠𝐶 in terms of 𝜃 and 𝛼.  (1) 

   

   

6.2. Prove that 𝐴𝐷 =
௠.ୡ୭ୱ ௫. ୱ୧୬ ఈ

ୱ୧୬ (ఏାఈ)
. (5) 

   

   

   

   

   

   

   

   

  [6] 
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QUESTION 7 

7.1. “The angle between a tangent to a circle and the chord drawn from the point of contact is 
equal to the angle in the alternate segment.” 

                 

Use the diagram above to prove the theorem that states that 𝑃𝐴መ𝐶 = 𝐴𝐵෠𝐶. 

 

 

 

 

 

 

 

 

 

 

(5) 
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7.2. In the diagram below, 𝑋𝑌 is a tangent to the circle with centre 𝑂 at 𝐴. 𝐸, 𝐷, 𝐶 and 𝐵 are points 

on the circle and 𝐴𝐸, 𝐶𝐸, 𝐵𝐶, 𝐵𝐴 and 𝐴𝐷 are drawn. 𝐴መଵ = 32° and 𝐴መଷ = 56°. 𝐷𝑂𝐶 is the 
diameter of the circle. 

                         

 

 7.2.1. Determine the sizes of the following:  

 a) 𝐴መଶ  (2) 

    

    

 b) 𝐶መଶ   (2) 

    

    

 c) 𝐶መଷ  (2) 
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 d) 𝐸෠  (3) 

    

    

    

    

 7.2.2. Is CD a tangent to circle CEA? Give a reason for your answer. (2) 

    

    

   [16] 
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QUESTION 8 

 In the diagram below, two circles intersect at 𝐾 and 𝑌. The larger circle passes through 𝑂, 
the centre of the smaller circle. 𝑇 is a point on the smaller circle such that 𝐾𝑇 is a tangent to 
the larger circle. 𝑇𝑌 produced meets the larger circle at 𝑊. 𝑊𝑂 produced meets 𝐾𝑇 at 𝐸.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Let 𝑊෡ଵ = 𝑥. 

 

8.1. State, WITH REASONS, FOUR other angles also equal to 𝑥. (8) 
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8.2. Prove that 𝑇෠ = 90° − 𝑥. (3) 

   

   

   

   

8.3. Hence prove that 𝐾𝐸 = 𝐸𝑇. (2) 

   

   

   

   

   

   [13] 
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QUESTION 9 

In the diagram below, 𝐵𝑃 and 𝐶𝑃 are tangents to the circle at 𝐵 and 𝐶 respectively. 𝑄 is the centre 
of the circle and 𝐴𝑄𝐵 is the diameter of the circle.  

 

 

9.1. If 𝐴መ = 𝐵෠ଶ = 𝑦, state ONE other angle equal to 𝑦. (1) 

   

9.2. Prove that 𝑄𝐶𝑃𝐵 is a cyclic quadrilateral. (3) 

   

   

   

   

   

   

   

   

 [4] 
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QUESTION 10 

In the diagram below, 𝐴, 𝐵 and 𝐷 are coordinates on the smaller circle and 𝐵, 𝐶, 𝐸 and 𝐷 are points 
on the larger circle. 𝐺𝐷𝐸 is a tangent to the smaller circle. 𝐷𝐵 = 𝐴𝐷. 

 

 

 

 

 

 

 

 

 

 

 

Prove that 𝐴𝐷𝐸𝐶 is a parallelogram.                
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