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INSTRUCTIONS

	1.

2.

3.

4.

5.

6.

7.

8.

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

The attached diagram sheet must be used in QUESTION 9. Detach it from the question paper, fill in your examination number and the 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 formulae is included.
	
	


QUESTION 1

	1.1
	Solve for 
[image: image1.wmf]x

:
	
	


	
	1.1.1
	
[image: image2.wmf]4

)

3)(3

(2

=

-

+

x

x


	
	(4)


	
	1.1.2
	
[image: image3.wmf]0

8

2

=

-

+

x

x


	
	(5)
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	1.2
	For which values of  
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 will the expression:
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be a real number?
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	1.3
	Determine all values of k for which the equation   
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  has non-real roots.
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QUESTION 2


	In the accompanying sketch the graphs of 

*    f,  the hyperbola; (x > 0)
*    g,  the semicircle; and 

*    
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 the absolute value function, are        shown.


	The point A(4;2)  is the point of intersection of the three graphs.
	
	

	
	
	
	

	2.1
	Determine the equation of:
	
	  


	
	2.1.1

2.1.2
	f

g
	
	(3)

(3)


	2.2
	Show that the value of p is 2.
	
	(4)


	2.3
	Calculate the coordinates of B.  Show ALL calculations.
	 
	(6)


	2.4
	Use the graph to determine the values of  x for which  g(x) >  h(x). 
	
	(2)
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QUESTION 3

	Given:  
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	3.1
	Sketch the graph of  f  indicating the y-intercept and the turning point.
	
	(4)


	3.2
	Use the graph to find the values of k for which:
	
	


	
	3.2.1
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	3.2.2
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  has two real roots with opposite signs.
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	3.3
	Indicate on the graph by means of capital letters A and B where you would read off the values for x if  
[image: image13.wmf]2

1)

2(

2

1

4

-

=

x
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QUESTION 4

	4.1
	Given: 
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When 
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 is divided by 
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 the remainder is b. Determine  a  in terms of  b.  
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	4.2
	 x – 2 is a factor of 
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, where k is a constant. If 
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 is divided by x – 2, the remainder is 5.  Determine the value of  k.
	
	(5)
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QUESTION 5

	5.1
	Show,  without using a calculator, that:
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	5.2
	Solve for  x,  without using a calculator:
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	5.2.2
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	5.2.3
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	5.3
	Given:    
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	5.3.1
	Determine the equation which defines  
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 in the form  y  =  … .
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	5.3.2
	Draw sketch graphs of  f  and 
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, on the same set of axes.  Clearly label the graphs and indicate all intercepts with the axes.
	
	(4)


	
	5.3.3
	By means of a dotted line and the letter Q, indicate on the graph where you would read off the value  of x for the solution of the equation    f (x)  = 
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	5.4
	If 
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QUESTION 6

	6.1
	The sum to n terms of an arithmetic series is:
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	6.1.1
	How many terms of the series must be added to give a sum of 425?
	
	(5)


	
	6.1.2
	Determine the sixth term of the series.
	
	(4)


	6.2
	Michael saved R400 during the first month of his working life.  In each subsequent month, he saved 10% more than what he had saved in the previous month.
	
	


	
	6.2.1
	How much did he save in the 7th working month?
	
	(4)


	
	6.2.2
	How much did he save altogether in his first 7 working months?
	
	(3)


	
	6.2.3
	In which month of his working life did he save more than 

R1 500 for the first time?
	
	(5)


	6.3
	If 
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 are the first 3 terms of a convergent geometric series, calculate:
	
	


	
	6.3.1
	The value of a.
	
	(7)


	
	6.3.2
	The sum to infinity of the series.
	
	(4)
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QUESTION 7

	7.1
	If 
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  determine 
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	7.2
	Determine 
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,  if:
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	7.2.2
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	7.3
	Given  
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, calculate the equation of the tangent to the curve of  f   where the gradient equals  –3.
	
	(6)


	7.4
	Draw a neat sketch graph of the function  
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Clearly show all intercepts with the axes as well as the coordinates of the turning points. Show ALL your calculations.
	
	(17)
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QUESTION 8

	8.1
	An advertising company has asked you to design an advertising disc that consists of four semicircles and has the shape as shown in the figure below. The larger semicircles have radius R and the smaller semicircles have radius r.  The values of R and r may vary but R + r  = 200 mm. To minimise costs the company has stated that the area of the shape must be a minimum.




	
	8.1.1
	Show that the area of the figure is given by  
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	8.1.2
	Use differential calculus to determine the values of R and r if the area, A, of the figure is a minimum.
	
	(4)


	
	8.1.3
	Consider your solution in QUESTION 8.1.2 and explain why the shape suggested by the company is not possible if you want to maintain a minimum area.
	
	(2)


	8.2
	The profit yielded on a taxi is dependent on the average speed at which it is being driven. The profit (P) in rands per hour is calculated from the formula
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, where x is the average speed in kilometres per hour, and  
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	Determine:
	
	


	
	8.2.1
	The speeds at which no profit is yielded.
	
	(3)


	
	8.2.2
	The most economical speed and the corresponding profit per hour.
	
	(5)


	
	8.2.3
	The speeds at which the owner will show a loss.
	
	(3)
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QUESTION 9

	In a certain week a radio manufacturer makes two types of  portable radios, M(mains) and B(battery).  Let  x  be the number of type M and  y  be the number of type B. In the sketch the shaded area represents the feasible region.
	
	




	9.1
	Write down the constraints to the linear programming problem, given:
	
	  


	
	9.1.1
	At most 60 of type M and 100 of type B can be manufactured in a week.
	
	(2)


	
	9.1.2
	At least 80 radios in total must be produced in a week to cover costs.
	
	(1)


	
	9.1.3
	It takes 
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 hour to assemble a type M and 
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 hour to assemble a type B. The factory works a maximum of 60 hours per week.
	
	(2)


	9.2
	If the profit on a type M is R40 and on type B is R80, write down the equation in terms of  x  and  y  which will represent the profit (P).
	
	(1)


	9.3
	Draw the search line that represents the profit function on the diagram sheet provided.
	
	(1)


	9.4
	Use the graph to determine the pair 
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 in the feasible region where the profit is maximum.
	
	(3)


	9.5
	What is the maximum weekly profit?
	
	(2)


	9.6
	The manager is informed that the workers' union plans a strike for the following week, which will result in only 50 hours being worked. How  many radios of each type should now be manufactured for maximum profit, and what will the maximum profit now be for the week?
	
	(4)

[16]


	


TOTAL:
	
	  200


Mathematics Formula Sheet (HG and SG)

Wiskunde Formuleblad (HG en SG)
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In (ABC:
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