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NATIONAL SENIOR CERTIFICATE EXAMINATION– 2002

INSTRUCTIONS

	1.

2.

3.

4.

5.

6.

7.

8.

9.
	This paper consists of 8 questions. Answer ALL the questions.

Clearly show all calculations, diagrams, graphs, et cetera 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 stated otherwise.

The attached graph paper must be used only in QUESTION 8.  Detach it from the question paper, fill in your examination number and centre number and insert it in the FRONT of the answer book.  

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 the formulae is included on page 9.
	
	


	QUESTION 1
	
	


	1.1
	Solve for x:
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	1.1.3
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	1.1.4
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	1.2
	Solve for x and y if they satisfy the following equations simultaneously:
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	1.3
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 For which values of a will the equation have real and unequal roots?
	
	(8)


	1.4
	To determine whether a coin is fair (that is, has an equal chance of landing tails up or heads up), an experimenter tosses it 100 times and records the number of heads, x.

The coin is declared unfair if      
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For what values of x will the coin be declared fair?
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	QUESTION 2
	
	


	2.1
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	2.1.1
	Write down the co-ordinates of the turning point of the curve 

of  f.
	
	(2)

	
	
	
	
	

	
	2.1.2
	Determine all the intercepts of the graph of f.
	
	(5)


	
	2.1.3
	Draw a sketch graph of   f . Clearly indicate the co-ordinates of the turning point as well as the intercepts with the axes. 
	
	(4)


	
	2.1.4
	Use the graph of QUESTION 2.1.3 to solve for k if:
	
	


	
	(a)
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	2.1.5
	On the same system of axes as in QUESTION 2.1.3, draw the graph of  
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	(3)

	
	
	
	
	

	
	2.1.6
	One of the points of intersection of the two graphs is (3;0).

Determine the x value of the other point of intersection.
	
	(4)

	
	
	
	
	

	
	2.1.7
	Use the graph to solve for x if: 
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	2.2
	Draw sketches of the graphs of y = 2x  and  y = x  on the same system of axes. Label the two graphs.
	
	(2)


	
	2.2.1
	The graph of y = 2x is reflected across the line y = x. 
Determine the equation of the reflected line.
	
	(2)

[28]


	QUESTION 3
	
	


	3.1
	The polynomial 
[image: image14.wmf]21
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 is exactly divisible by  (x + 3) and leaves a remainder of –16 when divided by  (x – 1).

Determine the values of a and b.
	
	(7)


	3.2
	Prove that x – 1 is a factor of 
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	3.3 
	Use QUESTION 3.2 to prove that 31 is a factor of 
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 for any natural number n.
	
	(2)
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	QUESTION 4
	
	


	4.1
	On the same system of axes, sketch the graphs of 
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	4.2
	Simplify completely, without using a calculator:
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	4.3
	For which values of x is 
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	4.4
	Determine the value of a for which  
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 has equal roots.
	
	(6)


	4.5
	Under certain conditions the number of bacteria in a colony,  t days after the first observation, is given by the formula 
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,  where k and a are positive constants. 

The following is known:
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	4.5.1
	Calculate k and a.
	
	(5)


	
	4.5.2
	How long will it take to reach 1 million bacteria?
	
	(4)
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	QUESTION 5
	
	


	5.1
	If  
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form the first three terms of a geometric sequence, determine the values of x.
	
	(5)


	5.2
	The numbers from 1 to 700, namely, 1, 2, 3,.....699, 700 are written down.

The multiples of 7, namely, 7, 14, 21, ... 700 are then removed from the list and the remaining numbers are added. Calculate this sum.
	
	(9)


	5.3
	If the sum of the first n terms of the geometric series 
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is to be greater than 70, calculate the smallest value of n.
	
	(10)


	5.4
	Tourism is important to the economy of South Africa, since the money spent by tourists generates more money for further spending.

During 1999 tourists spent 100 million rand in Durban.

During 2000,  75% of that revenue was again spent in Durban.

During 2001,  75% of the amount spent in 2000 was again spent in Durban, and so on.  

Find the total sum generated by the 100 million rand spent in 1999 in Durban. 
	
	(5)

[29]


	QUESTION 6
	
	


	6.1
	Calculate the derivative of the function 
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	6.2
	Differentiate the following with respect to x:
	
	


	
	6.2.1
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	6.2.2
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	6.3
	Answer the following questions by referring to the graph of   
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	6.3.1
	What is the average gradient of the curve of   f   between the points A and B?
	
	(3)


	
	6.3.2
	What is the gradient of the tangent to the curve of  f  at:
	
	 

	
	
	
	
	

	
	
	6.3.2.1
	C, where C is the turning point of   f
	
	(1)

	
	
	
	
	
	

	
	
	6.3.2.2
	The point on  f   where  x = 5
	
	(4)


	
	6.3.3
	Determine the equation of the tangent to the curve of  f  at the point   x = 5.
	
	(3)

[24]


	QUESTION 7
	
	


	7.1


	Draw a neat sketch graph of the function  
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Clearly show all the intercepts with the axes as well as the co-ordinates of the turning points. Show ALL your calculations.
	
	(17)


	7.2
	A rectangular container has a square base and contains 1 litre of milk. The container has a folding lid that covers 3 times the area of the base. The length of the side of the square base is x cm and the height of the container is h cm.   [1 litre  = 1 000 cm3 ]  See diagram below.


	
	



	
	7.2.1
	Show that the area, A, of cardboard used to make the container can be expressed as:
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(Hint: The volume of the container  =  area of base 
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 height.)
	
	(5)


	
	7.2.2
	Determine the dimensions of the container in cm, so that the quantity of cardboard used is as small as possible.
	
	(6)


	
	
	[28]


	QUESTION 8
	
	


	A local health board is producing a guide for healthy living.  The guide should provide advice on health education, healthy lifestyles and the like.  The board intends to produce the guide in two formats: one will be in the form of a short video, the other as a printed binder.

The board is currently trying to decide how many of each type to produce for sale.  It has estimated that it is likely to sell no more than 10 000 copies, of both items together.  At least 4 000 copies of the video and at least 2 000 copies of the binder could be sold, although sales of the binder are not expected to exceed 4 000 copies. 

Let  x  be the number of videos sold, and  y  the number of printed binders sold.
	
	


	8.1
	Write down the constraint inequalities that can be deduced from the given information.
	
	(5)


	8.2
	Use the graph paper provided to represent these inequalities graphically and indicate the feasible region clearly.
	
	(7)


	8.3
	The board is seeking to maximise the income, I, earned from sales of the two products.  Each video will sell for R50 and each binder for R30.

Write down the objective function for the income.
	
	(1)


	8.4
	Determine graphically, by using a search line, the number of videos and binders that ought to be sold to maximise the income.
	
	(3)


	8.5
	What maximum income will be generated by the two guides?
	
	(2)
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	TOTAL:
	
	200


Mathematics Formula Sheet (HG and SG)

Wiskunde Formuleblad (HG en SG)
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