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INSTRUCTIONS AND INFORMATION 

 

1. 

 

2. 

 

3. 

 

4. 

 

 

5. 

 

 

6. 

 

7. 

Answer ALL the questions. 

 

Read ALL the questions carefully. 

 

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

 

Clearly show ALL calculations, diagrams, graphs, etc, which you have used in 

determining the answers. 

 

If necessary, answers should be rounded off to THREE decimal places, unless stated 

otherwise. 

 

Diagrams are NOT drawn to scale. 

 

Write neatly and legibly. 
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QUESTION 1 

 

1.1 Simplify the following and write your answer in the form iba +    

 

 1.1.1 ( ) ( )jj 5223 +−−+−     (2) 

  

 1.1.2 ( )( )33 323 jj −+−     (4) 

 

 1.1.3 ( )( )92162 −+−−     (3) 

 

 1.1.4 ( )( )( )iii 3431 ++−     (3) 

 

1.2 Simplify the following expression.  Leave your answer in polar form 

 

0

00

602

451.33525.1

cis

ciscis ×
 

  

 

 
  (3) 

 

1.3 Given:  iz 74 −−=    

 

 1.3.1 Write down the conjugate of z     (1) 

  

 1.3.2 Represent z  and its conjugate on an Argand diagram    (4) 

 

 1.3.3 Calculate the modulus ( )r  of iz 74 −−=     (2) 

 

 1.3.4 Calculate the value of the argument ( )θ  of iz 74 −−=     (3) 

 

1.4 Without the use of a calculator and without conversion to polar form, simplify the 

given complex number to standard form: 

 

j

j

23

54

−−

+
 

  

 

 

 

  (5) 

[30] 

 

 

QUESTION 2 

 

2.1 Solve for x    

 

 02 2
≤−+ xx     (3) 

 

2.2 Solve for a  by completing a square: 06112 2
=++− aa     (4) 
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2.3 Solve for x and y  

 

23 += xy  

 

463 2
−+= xxy  

  

 

 

 
  (6) 

 

2.4 Simplify the following:   

 

 2.4.1 








 −
÷







−

y

yx

y

x
1  

  
  (3) 

 

 2.4.2 

( ) 222

32

xyyx −
−

−
 

  
  (4) 

 

2.5 An entrepreneur sells T-shirts and trousers at the flea market. Suppose x  T-shirts and 

y  trousers are sold every week, and that the following constraints are applicable: 

 

4010 ≤≤ x  

 

60≤+ yx  

 

4515 ≤≤ y  

 

602 ≥+ xy  

  

 

 2.5.1 Sketch the graph with the given constraints    (6) 

 

 2.5.2 Determine the feasible region    (1) 

 

 2.5.3 Determine how many of each can be sold every week so that the 

maximum profit can be made if yxP 53 +=  

  

  (3) 

[30] 

 

 

QUESTION 3 

 

3.1 Given the functions 32)( 2
+−−= xxxf  and 12.2)( 1

+−=
−xxg :   

 

 3.1.1 Draw neat graphs of the above functions on the same set of axes.  Clearly 

indicate the intercepts with the axes.  

  

  (7) 

 

 3.1.2 Write down the axis of symmetry of ( )xf     (1) 

 

 3.1.3 What is the range of ( )xg     (1) 
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3.2 
 Given  ( ) 1

2

6
+

−
=

x
xf  

  

 

 3.2.1 Determine the asymptote(s) of  ( )xf     (2) 

 

 3.2.2 For which value(s) of x  is the graph of f(x) undefined?    (1) 

 

 3.2.3 Draw the graph of ( )xf     (4) 

  

 3.2.4 Determine the value of y  at a point where 0=x  on the graph of )(xf     (2) 

  

 3.2.5 What is the domain and the range of ( )xf     (2)  

[20] 

 

 

QUESTION 4 

 

4.1 Find the derivate of  ( ) 12 2
+= xxf   from first principles     (4) 

 

4.2 Determine the following: 
( )

3

66133
lim

2

3 −

−+

→ x

xx

x
 

  
  (3) 

 

4.3 Determine 
dx

dy
 of the following.  Leave answers with positive exponents and in surd 

form where applicable. 

  

 

 
4.3.1 23

3

1
qx

x
xy +−=                                                           

  
  (3) 

 

 
4.3.2 265

43
px

x

p

x
y +








−= where p  is a constant                

  
  (4) 

 

 4.3.3    5=xy                (2) 
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4.4 The base of a rectangular box has dimensions of x8 cm and x cm. The height of the 

box is given as 







−

6

32 x

x
.  If the volume of the box is ( ) 








−××=

6

32
8

x

x
xxxV  

 

 

 

 

 

                                

                                                                                        
6

32 x

x
−  

                                                                              

                                                                                x  

                                                             

                                         x8  

  

 

 Calculate the dimension of the box that would give a maximum volume.    (4) 

[20] 

 
TOTAL:  100 
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FORMULAE SHEET 

 

1. θθ sincos jrrz +=    

 

2. bjaz ±=  or  1−==±= jiwherebiaz    

 

3. 22 bar +=   or   zzr ×=  
  

 

4. 








=

−

a

b1tanα  
  

 

5. θr             =      θcisr    

 

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 ±=±    

 

 

 

 

 

 

 

 

 

 


