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QUESTION ONE (5 marks)
 Circle the correct answer from the choices given within brackets.
   a) The smallest prime number is  ( 1,  2,  3 ).
   b) The ratio of the circumference of a circle to the diameter of a circle is 
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.
   c) The number of elements in a set is referred to as the (cardinal number, complement, union).
   d) The set of integers is a  (subset, reflection, composite) of the set of real numbers.
   e) 15 is a (multiple, quotient, factor) of 30.
QUESTION TWO (10 marks)
  Give an example, with a short explanation, to show that the following statements are false.
   a) 
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   b) The inverse of a function is always a function.

   c) All rational numbers are integers.
   d) If 
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   e) Only odd numbers are exactly divisible by 3.
QUESTION THREE (10 marks)
a) Two Professors meet at a mathematics conference. This is the conversation that takes place 

    between them:

Professor  Fourier:  Hello again!


Professor  Laplace: Hello indeed! The last time we met, our total number of meetings was 

                                            equal to a prime number.

Professor Fourier:   (Smiling) Yes and with this meeting it is equal to another  

                                prime  number! 

How many times did the two Professors meet each other in total (including this meeting)?

(2)
b) Prove 
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  is a rational number.                                                                                  (4)
c) If  
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 where m, n  are elements of the set of Natural numbers, then determine the 

    possible value(s)  of  m   and  n.                                                                                                    (4)                                                                                        
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QUESTION FOUR (4 marks)
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QUESTION FIVE (15 marks)
a) The last stage of a Gauss reduction calculation is shown below.

	x
	y
	z
	1

	1
	4
	-5
	3

	0
	2
	-1
	2

	0
	0
	p
	m


            By carefully studying the above table, answer the questions which follow.
i) Write down the value(s) of  p  and  m  which will require a parametric solution.      (2)
ii) Write down the value(s) of  p  and  m  which will result in there being no solution.  (2)
iii)  If  
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QUESTION FIVE continued
b) Nicolas and Thandi, who are 108 km apart, begin cycling towards each other. Nicolas cycles at 18 km/h whilst Thandi cycles at 27 km/h.
i)  Determine, by setting up suitable equation(s), how long it takes Nicolas and Thandi to  

     meet each other.                                                                                                              (5)                          

ii) Suppose a bee leaves Nicolas when he departs and flies towards Thandi at 36 km/h along the road. The bee flies, along a straight line, to and fro between Nicolas and Thandi until they meet. Determine the distance covered by the bee.                                                        (2)
QUESTION SIX (14 marks)
a) Consider  
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i)         Evaluate 
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ii) If 
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QUESTION  SIX continued
iii) Sketch 
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 on the system of axes provided.                                         (5)
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b)  Determine the inverse of  
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QUESTION  SEVEN (8 marks)
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c) Write down the equation of the axis of  symmetry of H.                                                              (1)
d) If  
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QUESTION  EIGHT (23 marks)
a) Solve for x 

    i)              
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    ii)             
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b) Solve for x and write your answer using set builder notation.
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QUESTION  EIGHT continued
c) If  
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 then determine each of the following in terms of  k.

i) 
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ii) 
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iii)
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d) Consider 
[image: image25.wmf]Î

-

=

p

p

x

,

4

1

log

3

(.

i) If 
[image: image26.wmf]3

1

=

x

 then determine 
[image: image27.wmf]p

.                                                                                          (2)

            ii) If 
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QUESTION  NINE (29 marks)
a) Consider  
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i)  Evaluate   
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ii) Show that 
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iii) Determine what  multiple of 
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     will have a stationary point at 
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 HINT:  Let the new function be 
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QUESTION NINE continued
b) Determine, using first principles, 
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c) The equation of a tangent to 
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QUESTION NINE continued
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     i) Write down the value of angle GAB.                                                                                      (1)
    ii) Prove that  
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     iii) Hence, determine the value of  x which maximises the area of rectangle BGEC.                (5)
          (Make sure you verify that the value you have found for x produces a maximum area.)
QUESTION TEN (25 marks)
a)      Consider 
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i) Prove  
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ii) Hence, determine 
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iii) Determine a general solution for x   if    
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QUESTION TEN continued
 b) Sketched below are the graphs of  
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         i)  Write down the value(s) of 
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        ii)  Write down the domain of 
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QUESTION TEN continued
c) Simplify 
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d) Simplify  
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QUESTION  ELEVEN (7 marks)
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The rectangular prism above has a volume of  24 units3. The area of the base of the prism, ABOG, 

 is 8 units2. The coordinates of point  G are 
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a) Determine the coordinates of  A.                                                                                           (3)

b) Determine the coordinates of  C.                                                                                              (3)
c) If the rectangular prism is rotated 
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 anti-clockwise about the z-axis, then write down the  

    coordinates of  point B.                                                                                                                (1)
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ADC is a sector of a circle with centre A. EFG is a sector of a circle with centre E.  EF is half of AD and arc CD has the same length as arc FG. � EMBED Equation.3  ���  and � EMBED Equation.3  ���. Determine � EMBED Equation.3  ���  in terms of � EMBED Equation.3  ��� .


(4)                                                
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The graph H  on the left  represents the inverse of � EMBED Equation.3  ���. 


H  passes through � EMBED Equation.3  ���and � EMBED Equation.3  ���. 





a) Evaluate � EMBED Equation.3  ���                                                          (1)                                     








b) Is H a graph of a function? Give a reason.               (2)
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In the diagram alongside, 


AFD is an equilateral triangle 


BGEC is a rectangle. 


� EMBED Equation.3  ��� cm, 


� EMBED Equation.3  ��� cm  


G is the midpoint of AF.  
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