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NATIONAL SENIOR CERTIFICATE EXAMINATION  – 2002


INSTRUCTIONS

	1.

2.

3.

4.

5.

6.

7.

8.

9.
	This paper consists of 9 questions.  Answer ALL questions.

Clearly show all calculations, diagrams, graphs, etc. you have used in determining the answers.

An approved calculator (non-programmable and/or non-graphical) may be used, unless stated otherwise.

If necessary, answers should be rounded off to TWO decimal digits unless otherwise stated.

Graph paper is NOT required in this question paper.

Number the answers EXACTLY as the questions are numbered.

Diagrams are not necessarily drawn to scale.

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

An information sheet with formulae is provided.
	
	


QUESTION 1

	1.1
	If f(x) = 2x + 3, determine:

1.1.1 f(–1)

1.1.2 x if f(x) = –1


	
	(2)

(2)


	1.2
	Solve for x if 
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     (correct to TWO decimal digits)
	
	(5)


	1.3
	Solve for x and y if they satisfy the following equations simultaneously:
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QUESTION 2

	2.1
	Determine the nature of the roots of the equation 
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 without solving it.
	
	(4)


	2.2
	Given 
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2.2.1
Determine the values of p for which the roots will be non-real.

2.2.2
If  p  is a positive integer, and the roots are rational, give a possible 
value for p. 

	
	(6)

(2)

[12]


QUESTION 3

	3.1
	The figure represents the graphs of the semicircle f and the hyperbola g.  

A(2; 3) is a point of intersection of f and g .
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	3.1.2
	Write down the coordinates of B.
	
	(1)


	3.2
	Determine the equation of a linear function f(x) = mx + c if 

f(0) = –3 and f(1) = 0.
	
	(5)


	3.3
	3.3.1
	Sketch the graph of f if 
[image: image6.wmf].
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  Indicate the co-ordinates of the intercepts and the turning point on the graph.  Show ALL the calculations.
	
	(7)


	
	3.3.2
	For which values of x is 
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QUESTION 4

	4.1
	Complete the following statement so that it is true:

If f(x) is a polynomial and 
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	4.2
	When 
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 is divided by x + 1, the remainder is 4.  Determine the value of the constant,  k.
	
	(4)


	4.3
	Given f(x) = 
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	4.3.1

4.3.2
	Show that x + 2 is a factor of f(x).

Hence or otherwise, find all the solutions of the equation 
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QUESTION 5

	5.1
	Solve for x:
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	(3)


	5.2
	Simplify completely:    
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	5.3
	Write 
[image: image15.wmf]5

2

5

+

 with a rational denominator.
	
	(3)
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QUESTION 6

	6.1
	Solve for x: 
	
	


	
	6.1.1   
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	6.1.2   
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	(5)


	6.2
	The annual expenses of a municipality increase by 9% each year. If the annual expenses in the year 2001 are R375 million, calculate the projected expenses in the year 2005.
	
	(6)

[14]


QUESTION 7

	7.1
	Calculate the value of a if 
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	7.2
	The third term of an arithmetic sequence is –7 and the seventh term is 9.  

Determine:

7.2.1 The first term (a) and the common difference (d)
7.2.2 The 
[image: image19.wmf]st
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 term

7.2.3 The sum of the first 51 terms of the sequence 
	
	(5)

(2)

(3)


	7.3
	Given the geometric sequence 1; –3; 9; ... , determine: 

7.3.1 The 
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 term of the sequence

7.3.2 The sum of the first eight terms of the sequence.
	
	(4)

(3)


	7.4
	Your school is raising funds to buy a school bus which costs R143 080.  During the first month the school raised R280, during the second month it raised R560 and in the third month it raised R1 120.  That is, each month the school raised double the amount raised in the previous month. How long will it take to raise the full amount to buy the bus?
	
	(7)

[28]


QUESTION 8

	8.1
	Consider the equation 
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	8.1.1

8.1.2

8.1.3
	Determine the derivative, 
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What is the gradient of  f  at x = (1?

What is the average gradient of  f   between x = –1 and x  = 3?
	
	(5)

(2)

(3)


	8.2
	Determine:

8.2.1
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8.2.2
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	8.3
	The figure below shows the graph of 
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 [or  f(x) =  
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].  B is a turning point of f, and A and B are points of intersection of  f  with the x-axis.
	
	



	
	8.3.1    Calculate the length of AB.

8.3.2    Determine the coordinates of E, a turning point of  f.


8.3.3
Calculate the values of x for which the gradients of f and       
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 will be equal.
	
	(3)
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(5)
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QUESTION 9




	
	In the figure PQRS is a square inside the square KLMN with 
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 units and the area of PQRS is 
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	9.1
	Determine the length of QL in terms of  x.
	
	(1)


	9.2
	Show that 
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	(3)


	9.3
	For which value of x will the area of PQRS be a minimum?
	
	(3)

[7]


	
	

        TOTAL: 
	
	150


Mathematics Formula Sheet (HG and SG)

Wiskunde Formuleblad (HG en SG)
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Determine the equations of:





	      3.1.1.1      f									   (3)


	      3.1.1.2     g									   (2)
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