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INSTRUCTIONS AND INFORMATION 

 

1. 

 

2. 

 

3. 

 

4. 

 

 

5. 

Answer ALL the questions. 

 

Read ALL the questions carefully. 

 

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

 

Write your EXAMINATION NUMBER in the space provided on the DIAGRAM 

SHEETS (attached) and put them inside your ANSWER BOOK. 

 

Write neatly and legibly. 
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QUESTION 1 

 

1.1 Determine ( )xf |  from the first principles if ( ) xxf 32 −−=     (4) 

 

1.2 Determine the following: 

42

4106
lim

2

2 +

−+

−→ x

xx

x
 

  

 

  (3) 

 
 

1.3 Use differentiation rules to determine 
dx

dy
of the following. (Leave your answer with a 

POSITIVE exponent and in SURD form where applicable.) 

  

 

 1.3.1 

x

xxx
y

2

823

−

+−
=  

  

  (3) 

 

 1.3.2 ( )2
123 −−= xxy     (3) 

 

 1.3.3 

3

3

3

1

3 x

x
y +=  

  

  (3) 

 

1.4 The dimensions of a cylinder are such that 12=+ hr . 

 

Determine the value of r  if the volume of the cylinder is at its maximum.  

 

Hint: hrV
2π=                              

  

 

 

 

  (4) 

[20] 

 

 

QUESTION 2 

 

2.1 Without the use a calculator and without conversion to polar form, simplify the given 

complex numbers to the standard form of bia + : 

  

 

 2.1.1 ( ) ( )22
22 jjj −−+     (4) 

 

 2.1.2 ( )( )( )iii 3211 −+−     (3) 

 

 2.1.3 ( ) ( )iii −−++ 232 7     (4) 

 

 2.1.4 ( )( ) 2324 2
++++− iiii     (4) 

 

 

 

 

 

 

 

 



(10501053) -4- NC1990(E)(O31)V 

Copyright reserved  Please turn over 

 

 

2.2 Given:  

                                                              bi 

 

 

 

                                             

 

 

                                                                                      3           a 

 

 

  

 

 -4 

                                                          

 

 

  

 

 2.2.1 Express the above diagram in the form bia +     (2) 

 

 2.2.2 Write down the conjugate of z .    (1) 

 

 2.2.3 Calculate the modulus (r) and argument ( )θ  of z .    (3) 

 

 2.2.4 Express z  in polar form.    (1) 

 

2.3 Simplify the following complex numbers and leave the answer in standard form, 

bia + : 

  

 

 2.3.1 

( )( )jj

jj

−−

−++−

33

16234
 

  

  (5) 

 

 2.3.2 ( ) ( )00 10sin10cos330sin30cos6 ii +×°+°     (3) 

[30] 
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QUESTION 3 

 

3.1 Given: 

( ) 1
4

2
+

−
=

x
xf  and  ( ) 1

4

1
+








=

x

xg   

  

 

 3.1.1 Write down the asymptotes of ( )xf     (2) 

 

 3.1.2 Calculate the x  and y  intercepts of ( )xf     (3) 

 

 3.1.3 Draw graphs of ( )xf  and ( )xg  on the same system of axis on 

DIAGRAM SHEET 1 (attached).  Clearly indicate the intercept and 

asymptotes.    

  

 

  (6) 

 

3.2 Given 322
++−= xxy    

 

 3.2.1 Draw a neat graph of 322
++−= xxy  on DIAGRAM SHEET 2 

(attached) and show all calculated values.  

 

Hint: x-intercepts, y-intercepts and turning point    

  

 

 

  (7) 

 

 3.2.2 Write down the range of 322
++−= xxy                                       (1) 

 

3.3 Lesedi is a small company that makes two types of cards, type A and type B. With the 

available labour and material, the following are the constraints inequalities: 

 

200≤+ yx  

40≥x  

10≥y  

150≤x  

120≤y  

  

 

 3.3.1 Sketch the graph with the given constraints on DIAGRAM SHEET 3 

(attached). 

  

  (5) 

 

 3.3.2 Determine the feasible region.    (1) 

 

 3.3.3 Find the values of x  and y  which will maximize and minimize the 

objective equation:  P = 5x + 10y 

  

  (4) 

 

3.4 Solve for x : 

 

( )( ) 621 ≤−− xx  

  

 

  (4) 

 

3.5 Solve for x  by completing a square: 

 

24102
=− xx  

  

 

  (3) 
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3.6 Solve for x  and y :  

 

33

12

2
+−=−

=−

xxy

yx
 

  

 

 
  (5) 

 

3.7 Simplify the following: 

 

x

xx

x

x

26

26

93

9 232

−

−
×

−−

−
 

  

 

 
  (4) 

 

3.8 Simplify the following: 

 

1

1

1

5
2

+

−
+

+ x

x

x
 

  

 

 

  (3) 

 

3.9 Factorize fully: 

 

24832
−+− ddd  

  

 

  (2) 

[50] 

 

TOTAL:  100 
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FORMULA 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 ±=±    
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DIAGRAM SHEET 1 

 

 EXAMINATION NUMBER:  
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

QUESTION 3 

 

3.1.3 
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DIAGRAM SHEET 2 

 

 EXAMINATION NUMBER:  
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

QUESTION 3 

 

3.2.1 
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DIAGRAM SHEET 3 

 

 EXAMINATION NUMBER:  
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