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INSTRUCTIONS AND INFORMATION 

 

1. 

 

2. 

 

3. 

 

4. 

Answer ALL the questions. 

 

Read ALL the questions carefully. 

 

Number the answers according to the numbering system used in this question paper. 

 

Write neatly and legibly. 
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QUESTION 1 
 

1.1 Simplify the following complex numbers without using a calculator.   

 

 1.1.1 (     ) (    )  (    )     (3) 

 

 
1.1.2 

 

(    )
 

 

(    )
 (leave your answer in the form a ib ) 

 

  (4) 

 

 1.1.3   (              )    (                )   

{leave your answer in the form (cos sin )r i  } 

 

  (2) 

 

 1.1.4 (    )   (    )   (    )    (2) 

 

1.2 Consider the following complex number 
    

    
 

  

 

 1.2.1 Simplify the complex number in the form          (4) 

 

 1.2.2 Determine the modulus(r) and argument( ) of the complex number 

showing all the steps.  

 

  (4) 

 

 1.2.3 Show the complex number on an Argand diagram.    (3) 

 

1.3 Simplify to the standard form         

 

 ( |    

( |   )(   |   )
 

 

  (3) 

 

1.4 Solve for    by making use of the quadratic formula and leave your answer in the 

form        
 

            

 

  (5) 

   [30] 

 

 

QUESTION 2 
 

2.1 Solve for               by completing the square.    (4) 

 

2.2 Solve for               using the quadratic formula.    (4) 

 

2.3 Solve the quadratic inequality           .    (4) 

 

2.4 Simplify the following expressions:   

 

 
2.4.1 

2030

714

3045

1428










x

x

x

x
 

 

  (4) 

 

  

 

 

 

 
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2.4.2 

4

2






x

x

x

x
 

 

  (4) 

   [20] 
 

 

QUESTION 3 
 

3.1 Differentiate the following with respect to x . (Leave answers with POSITIVE 

exponents and in SURD form where applicable.) 

  

 

 3.1.1  ( )    √   
    (3) 

 

 
3.1.2   

   

 
 

  

 
     

 

  (4) 

 

 3.1.3  ( )  (  )      (2) 

 

3.2 Find the derivative of 
1

y
x

   from first principles. 
 

  (4) 

 

3.3 Determine 
4

lim
7 3

x

x

x





  

 

  (3) 

 

3.4 Find TWO numbers whose difference is 4 and whose product is a minimum.    (4) 

   [20] 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 
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QUESTION 4 
 

4.1 
Use DIAGRAM SHEET 1 to draw the graphs of     and 

1
1

2
y

x
 


on the same 

system of axes. 

 

  (6) 

 

4.2 The following graphs represent  ( )   ( ). Study the drawings and answer the 

questions. 

  

 

 

 

  

 

 4.2.1 Determine the equation for  ( )     (4) 

 

 4.2.2 Determine the equation for  ( ).    (4) 

 

 4.2.3 Is  ( ) continuous or discontinuous?    (1) 

 

 4.2.4 Is  ( ) a function or a relation?    (1) 

 

 4.2.5 Write down the domain of  ( )     (2) 

 

 4.2.6 Write down the range of  ( )     (2) 

 

 

 

 

 

 

 
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4.3 The following constraints represent the production of two types of juices per day. 

     
     
        
          

 

 

 

 4.3.1 Use DIAGRAM SHEET 2 and sketch the graph with the given 

constraints. 

  

  (4) 

 

 4.3.2 Determine the feasible region.    (1) 

 

 4.3.3 Find the values of x  and y  that will minimise the profit if the objective 

function is            . 

  

  (5) 

    [30] 

 
 TOTAL:  100 
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DIAGRAM SHEET 1 

 

 EXAMINATION NUMBER:  
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

QUESTION 4.1 
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DIAGRAM SHEET 2 

 

 EXAMINATION NUMBER:  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

QUESTION 4.3.1 
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FORMULA SHEET 

 

1.  sincos jrrz     

 

2. bjaz   or  1 jiwherebiaz    

 

3. 22 bar    or   zzr   
  

 

4. 








 

a

b1tan  
  

 

5. r             =      cisr    

 

6. 

a

acbb
x

2

42 
  

  

 

7. cbxaxy  2
   

 

8.   qpxay 
2

   

 

9.   21 xxxxay     

 

10. 

 
q

px

a
y 


  

  

 

11. 
 

h

xfhxf
xf

h

)()(
lim

0

' 



 

  

 

12. 1 nn nxx
dx

d
 

  

 

13. 
0k

dx

d
 

  

 

14.      xfkDxxkfDx     

 

15.           xgDxxfDxxgxfDx     

 

 

 

 

 

 


