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SECTION A

	
	QUESTION 1


	

	1.1
	Determine the 5th term in the sequence: 
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[image: image2.wmf]6

1

; 
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	(2)

	
	
	

	
	
	

	1.2
	The sum of n terms is given by Sn   =   3n + 1. Find the 12th term. 
	(3)

	
	
	

	1.3
	In an arithmetic sequence: 23 ; 19 ; 15… , which term of the sequence is equal to – 53?
	(3)
   

	
	
	

	1.4
	If 
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= 10a. Solve for b in terms of a.
	     (2)


	
	
	    [10]

	
	QUESTION 2

	

	2.1
	How much money can be borrowed from a bank if the borrower repays the loan by means of 30 equal payments of R1250, starting in one month’s time, if the interest is 14% compounded monthly.
	(4)

	
	
	

	2.2
	An investor, aged 25, wishes to accumulate R10 000 000 by her 50th birthday. She will pay equal monthly payments into an account paying 15% per annum compounded monthly. Payments start on her 25th birthday and end on her 50th birthday. Find the monthly payments.
	(4)

	
	QUESTION 3


	[8]

	3.1
	Solve for x:
	

	
	3.1.1          27x  =  9x – 2 


	(3)

	
	3.1.2          logx16 = 2


	(2)

	
	3.1.3          log3x – 7 ( x 2 – 2x – 3) = 1
	(4)



	
	
	

	3.2
	Simplify: log a 8 – log a 5 – log a 2 + log a 125
	(2)

	
	
	

	
	
	

	3.3
	Complete the square to find x in terms of b : x 2 + b x - 6 = 0
	(4)

	
	
	

	3.4 
	When f (x) is divided by x – 1, the remainder is 10. Use this to find the value of p if f (x) = 2x 3 + p x 2 + 3.
	(3)

	
	
	[18]


	
	QUESTION 4


	

	4.1
	Given  f (x) = 
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 +  3 , determine f  ′(x) from first principles.


	(5)

	4.2
	Find 
[image: image6.wmf]dx

dy

 for the following, leaving with positive exponents:
	

	
	          y =  x   +  
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x


	(3)



	4.3
	Given f (x) = 2x2 + x + 1, calculate the equation of the tangent to the curve of f where the gradient equals -3.
	(6)



	4.4
	g (x) = x 3  - x 2 – 5x – 3, 



	

	
	4.4.1        Find the value of g (-1)
	(2)

	
	4.4.2        Solve g(x) = 0 
	(3)

	
	4.4.3        Hence, draw the graph of g, showing the coordinates of  

                turning points and the intercepts with the axes.

                                
	(8)

	
	
	[27]

	
	
	

	
	QUESTION 5

	

	5.
	Prove that if a and b are positive, real numbers, then:
	

	
	5.1            (a 2 – b 2) (a – b) ≥ 0
	(3)

	
	5.2            (a 3 + b 3) ≥  ab ( a + b)
	(3)

	
	
	[6]

	
	
	

	
	
	

	
	QUESTION 6

	

	6.1
	Given:        g (x) = 
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	6.1.1          State the equation of the asymptotes of g.
	(2)

	
	6.1.2          Calculate the y- intercept.
	(2)

	
	6.1.3          Find the value of g (-1)
	(2)

	
	
	


	6.2
	The sketch represents the graph of the parabola  f, which intersects the x – axis at ( m ; 0)  and  ( 2 ; 0 ). It is further given that 
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 is the turning point of the parabola. Points  ( 0 ; 6 )  and  ( k ; 6 )  also lie on the curve of f.
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	Determine:


	

	
	6.2.1          the value of k        
	(1)

	
	6.2.2          the value of m
	(1)

	
	6.2.3          the value of n, showing all working detail.
	(5)

	
	6.2.4          the restriction on the range so that the inverse of f  is a 

function.
	(1)

	
	
	[14]

	
	
	

	
	SECTION B


	

	
	QUESTION 7

	

	7.1
	Consider the infinite geometric series: (x – 2)2  +  (x – 2)3 +  (x – 2)4 + …


	

	
	7.1.1         Write down the common ratio in terms of x
	(1)

	
	7.1.2         Determine the value(s) of x for which the series converges 
	(3)

	
	7.1.3         If we assume that the series converges and that the sum of the     

                 series to infinity is 
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 , calculate the value(s) of x.
	(4)

	
	
	

	7.2
	A geometric sequence has the following property: the last term is a reciprocal of the first term.  Determine the first term if  r = 
[image: image11.wmf]2

1

 
	

	
	and the sequence has five terms.
	(3)

	
	
	

	7.3
	Fifty-five water pipes are to be stacked in a triangular pattern as shown in the diagram. Use an applicable formula to determine how many pipes must be placed on the bottom in order to have only one pipe in the top layer.
	

	
	


   


	(4)

	
	
	

	7.4
	Given T n = 3 n + 1 . Which term is the first to exceed 20 000?
	(4)

	
	
	

	7.5
	A debt of R157,50 is paid off in annual monthly instalments, the instalment each month being half of the previous month’s instalment. If R80 is paid the first month, use a suitable formula to calculate after how many months the debt would be paid.
	(5)

	
	
	[24]

	
	QUESTION 8

	

	8.1
	Consider f (x) = 1 – x 2  where x 
[image: image12.wmf]e

 [ -1 ; 1] and g (x) = f – 1 (x)
	

	
	
	

	
	8.1.1          Sketch  f (x).
	(2)

	
	8.1.2          State the range of f (x).
	(1)

	
	8.1.3          Hence, write down the range of g(x).
	(2)

	
	8.1.4          Write down the equation of the axis of symmetry of g(x).
	(2)

	
	8.1.5          Sketch  g(x).
	(3)

	8.2
	The graph is represented by y = log a x.





	

	
	8.2.1          Determine the value of a if Q is the point ( 8 ; 
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	(3)

	
	8.2.2          If a = 4, determine the value of b if R is the point ( b ; -2 ) 


	(3)

	
	8.2.3         The inverse of the graph above is translated up by two units           

                 and to the left by one unit. Give the equation of the new

                 graph in the form y = …                 
	(3)

	
	QUESTION 9

	[19]

	9.1
	Find 
[image: image14.wmf]dx

dk

 if  x 2 = 20x – 4k 
	(3)

	
	
	

	9.2
	In the diagram, f represents part of a graphical representation of 

y = 8 – x 3. The graph intersects the y and x-axes at A and B respectively. 

P(x ; 0) is any point on the x-axis in the interval OB. CD
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 AC and PD 
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 PB.




9.2.1          Determine the length of OA.

9.2.2          Explain why the length of OC is 8 – x 3.

9.2.3          If it is given that OB = 2, prove that the area of the           

                  quadrilateral, OBDA, is equal to –x 3 + 4x + 8.

9.2.4          Determine the value(s) of x for which the area of 

quadrilateral, OBDA, will be a maximum.
	(1)

(1)

(6)

(3)
[14]

	
	QUESTION 10
Car A and car B are moving along parallel straight lines of a highway. Their positions at the time t are given by:

SA  = 30 t 2 + 20 t + 40 ;  SB =  10 t 2 + 80 t 

where SA  and SB are the distances, in km, of car A and car B from a fixed position on the highway.



	

	10.1
	How far is car A ahead of car B when t = 0?
	(2)

	
	
	

	10.2
	When are the cars next to each other?
	(3)

	
	
	

	10.3
	When are the cars travelling at the same speed? Which car is ahead at this instant in time?
	(5)
[10]
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