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SECTION A 
 

Question 1                                                                                                                   6 Marks 

 
Grade 12 students plan to go on a cruise for their matric vacation and investigated the number 

of soft serve ice-creams that are served per day during a 7-day period. The results of the survey 

that was conducted are as follows: 

 

Number of students  45 67 122 98 47 88 110 

Number of soft-serve ice creams  50 120 167 111 25 155 177 

  

(a) Determine the equation of the regression line to 4 decimal places.  (2) 

 

 

 

 

(b) Calculate the correlation co-efficient, to 4 decimal places and discuss the strength.  (2) 

 

 

 

 

(c) Can this model be used to calculate the number of ice-creams served if there were 15 

matriculants? Justify your answer with a suitable calculation.   (2) 
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Question 2                                                                                                                 9 Marks 

 
Simplify without the use of a calculator: 
 

(a)   (5) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
(b) If , express the following in terms of  : 
 

 (1)     (2) 

 
 
 
 
 
 
 
 (2)    (2) 
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Question 3                                                                                                                 12 Marks 

 
(a) Use the diagram below to prove the theorem that states:  
 
 “The angle at the centre of a circle is two times the angle at the circumference that is 

subtended by the same chord or arc.” 
 
 
   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 To prove:    (5) 
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(b) Name any 2 properties of a cyclic quadrilateral.  (2) 
 
 
 
 
 
 
 

 (c) In the diagram below  is the centre of the bigger circle with .  and  

is a tangent to the smaller circle. The two circles intersect at  and . 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 Prove, with statements and reasons that  is cyclic.  (5) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

1 

2 

2 
1 

260° 
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Question 4                                                                                                                 16 Marks 

 
In the diagram below, circle with centre  has 4 points on the circumference.  

and .  and  is produced to .  is not a diameter.  

   
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

(a) Give a reason why  ?  (1) 
 
 
 
 
 
 

(b) Prove that .  (3) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

  

 

 

   
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(c) (1) Calculate the radius of the circle and leave answer in simplest surd form.  (2) 
 
 
 
 
 
 
 
 
 
 (2) Hence, write down the equation of circle O.  (2) 
 
 
 
 
(d) Give a reason why ?            (1) 
 
 
 
 
 
 
(e) State the co-ordinates of (no working out is necessary): 
 
 (1)   (2) 
 
 
 
 (2)   (2) 
 
 
 
 
 
(f) Find the equation of straight line .   (3)  
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Question 5                                                                                                                 12 Marks 

 
In the diagram below  and  are tangents to the circle with centre  at the points  and  

respectively. The radius  produced, meets the circle at  and  produced at .  is 

a cyclic quadrilateral.  Let .  

 
 
 
 
 
 
 
 
 
 
   
 
 
 
  
 
 
 
 
 
 
 
 
(a) Name, with reasons, 4 other angles equal to .  (5) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(b) Express  in terms of .  (3) 
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(c) (1) If the radius of the circle is  units, show that .        (1) 

 
 
 
 
 
 
 
 

 (2) Hence, or otherwise, show that  .  (3) 
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Question 6                                                                                                                 11 Marks 

 

In the diagram below  units. ,  and . 

 

 
 

     

 

 

 

 

 

 
 
 
(a) Write down the length of  if  units.  (1) 
 
 
 
(b) Hence, calculate the length of .            (2) 
 
 
 
 
 
 
 
 
(c) Evaluate:  , without the use of a calculator.    (4) 
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(d) Prove that  is not parallel to .   (4) 
 
 
 
 
 
 
 
 
 
 
 
 
 

Question 7                                                                                                                   7 Marks 

 

   and    

 
Welcome drinks are served in cone-shaped glasses with ball-shaped ice cubes. 

 
The following information is known: 
 

◆ The slant height of the glass is  cm. 

◆ The radius of the glass is  cm. 

The waiters fill three quarters of the glass with liquid and then put  ice cubes 

in to fill the glass to the top. 

 
(a) Show that the volume of the liquid in the glass is  cm3. (3)  
 
 
 
 
 
 
 
 
 
(b) Hence, calculate the radius of one ice cube.  (4) 
 
 
 
 
 
 
 
 
 
 

SUB-TOTAL SECTION A: 72 
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SECTION B 
 

Question 8                                                                                                                 15 Marks 

 
(a) Given: and .   
 

 (1) Determine   and simplify.  (3) 
 
 
 
 
 
 
 
 
 

 (2) Hence, prove that   (3) 
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(b) Prove the identity:   (3) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
(c) Find the general solution of   (6) 
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Question 9                                                                                                                 8 Marks 

 
A rock band provides live entertainment on stage. The singer is very particular about where the 

band members are positioned to have an amazing performance. This floorplan is indicated on 

the diagram below. 

 
 
 
 Given:   ;  
           is the midpoint of  

                                                                                     

  
  
 
 
 
 
 
 
 
 
 
 
 
 
(a) Determine the ratios of: 
 
 (1)   (3)  
 
 
 
 
 (2)    (1) 
 
 
 
(b) Determine the distance from the Guitarist (Q) to the Singer (S) if .  (2) 
 
 
 
 
 
 
 

(c) Determine:    =  (2) 
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Question 10                                                                                                                 7 Marks 

 

The diagram below shows a stand that is built to carry the cooldrink bottles to the serving area. 

,  and .  and   are in the same horizontal 

plane. 

 
 
 
      
 
 
 
 
 
 
 
  
 
 
 

(a) Prove that area . (3) 

 
 
 
 
 
 
 
 
 
 
 

(b) Show that  (4) 
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Question 11                                                                                                               11 Marks 

 
For a certain game, people need to sit in a specific formation. The cruise director, with a bit of 

mathematical background, created the diagram below so that the same game can be played at 

different entertainment areas. Four people, Amber (A), Beth (B), Chris (C) and Dann (D) sit as 

indicated. 

 

In the diagram below  is a tangent to the circum-circle of . , 

, ,  and  

  

 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
(a) Prove that:   (5) 
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(b) Show that .  (2) 
 
 
 
 
 
 
 
 
 
 
(c) Solve for .  (2) 
 
 
 
 
 
 
 
 
 
 
(d) How far in metres is Amber placed from Beth?  (2)  
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Question 12                                                                                                               21 Marks 

 
A printing company agreed to print logos on the t-shirts of a group of Grade 12s that are going 

to wear it when embarking on the ship. However, the printing machine needs the correct 

formulas to code the printer. 

 

▲ circles M and N that touch externally: 

  

              

 

▲    2 tangents form the sides of the glass. They are symmetrical in the   line: 

  that touches the circle  at  :   

        that touches the circle  at  :  

          

▲ the stem of the glass  that is perpendicular to the foot of the glass .  

 

▲     a wafer  , where  is the diameter of circle  and  the intersection on the x-axis. 

  

▲  ,  and  are x-intercepts. 

 

 

 

 

 

 

 

 

 

  

 

 

 

  

 

 

 

 

          

(a) Determine the equation of  if . (3) 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 


 

  
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(b) Hence, prove that the coordinates of  are .  (2) 
 
 
 
 
 

 
 
 
 
 
(c) If  units, and  units, determine the coordinates of . (2) 
 
 
 
 
 

(d) Calculate the value of  if . (6) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(e) Calculate  rounded off to the nearest degree if ,  

and . (5) 
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(f) Hence, calculate the area of the wafer, . (3) 
 
 
 
 
 
 
 
 
            

Question 13                                                                                                                 8 Marks 

 
The fitness instructor on the boat recorded the distances that athletes ran on the boat on the 

different courses set out. 

 
 
 
 
 
 
 
 
 
 
 
 

 
 

(a) Draw an ogive that represents the data above on the given grid. (3) 
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(b) Calculate the estimated average that these athletes ran. Show calculations. (2) 
 
 
 
 
 
 
 
 
(c) What percentage of athletes ran between 4 and 12 km per day? (2) 
 
 
 
 
 
 
 
 
 
(d) An athlete claimed that the interquartile range is a better measure of spread for the 

data set, than the range. Which of the following is the better reason for the statement? 

 
 (1)     More than 50 % of the data lies in the interval  km. 

 (2) The mean for the data is  km. 

 
 Circle the one you choose. (1) 
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Question 14                                                                                                                 7 Marks 

 
On a ship, the tides can create the up and down movement on the sea. During a certain time 

period, the tides cause the water level to rise and fall from the average water level. This scenario 

can be modelled by , where  represented the distance in metres of the rise 

and fall and the number of hours. 

 

(a) What is the maximum height that the boat will rise above the average sea level?  (1) 

 

 

 

(b) According to the model, what is the period of the rise and fall?  (1) 

 

 

 

(c) Sketch a graph for the first  hours, label the axes and indicate all relevant 

points.   (3) 

 

 

 

 

 

 

 
 
 
(d) If this model starts at 12h00 midnight, at what time will the boat first reach a minimum 

depth? (1) 

 
 
 
(e) If the minimum depth of the water at low tide changes to 2 meters, how would the 

equation change given the rise and fall distance remains the same? (1) 

 

 
 
 
 
 
 
 
 
 

SUB-TOTAL SECTION B: 77 
 

TOTAL: 150 
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ADDITIONAL WORKING SPACE 
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