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INSTRUCTIONS AND INFORMATION 

 

1. 

 

2. 

 

3. 

 

4. 

 

5. 

 

6. 

 

7. 

 

8. 

Answer ALL the questions. 

 

Read ALL the questions carefully. 

 

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

 

Show ALL intermediate steps and simplify where possible. 

 

Round off ALL final answers to THREE decimal places (unless indicated otherwise). 

 

Questions may be answered in any order but keep subsections of questions together. 

 

Use only blue or black ink. 

 

Write neatly and legibly. 
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QUESTION 1 

 

1.1 Given: 

 

  825 23  xxxxf  

  

 

 Use differentiation to calculate the coordinates of the turning points and the point of 

inflection of the given cubic function. Distinguish between the maximum and the 

minimum turning points by using the second derivative. 

  

 

  (9) 

 

1.2 1.2.1 Sketch and clearly indicate the area enclosed by the graph of

562  xxy , the x-axis, 2x and 4x . Show the representative strip 

used to calculate the area. 

  

 

  (3) 

 

 1.2.2 Use integration to calculate the value of the enclosed area indicated in 

QUESTION 1.2.1. 

  

  (4) 

 

1.3 The work done on a particular object is represented by the following formula: 

 



1

5,0

100xdxW

 

 
Determine W. 

  

 

 

 

 

 

  (3) 

  [19] 
 

 

QUESTION 2 

 

2.1 Integrate the following in terms of x: 

 

dxyxxx
x

xecx

 
















 ln15tan15sec15cos
2

1
2 5

7

29 
 

  

 

 

 

  (7) 

 

2.2 Simplify: 

 

 






 
dx

x

x
2sin

cos2
 

  

 

 

 

  (3) 

 

2.3 Expand hx   to only THREE terms using the binomial theorem.    (3) 

 

2.4 Differentiate the following by using the quotient rule: 

 
xy tan  

  

 

  (4) 
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2.5 Differentiate the following in terms of x: 

 

ln
cossin

2cos

3

1
5





 xx

x
y

x
 

  

 

 

  (4) 

  [21] 
 

 

QUESTION 3 

 

3.1 The breadth of a rectangular field is 7 m less than the length. The area of the 

rectangular field is 500 m
2
. Each side of the rectangular field is then increased by                              

3 m. 

 

Determine the value of the new area. 

  

 

 

 

  (5) 

 

3.2 Make g the subject of the formula if: 

 

jeI ct

gv















1  

 
 

 

 

  (3) 

 

3.3 Solve the unknown if: 

 
122 45   xx  

  

 

  (2) 

 

3.4 The impedance of a circuit is given by the equation
13

2

zz

z
zT


 . 

 

Calculate
Tz  if 321 jz  , 432 jz  and 453 jz  . Leave the answer in polar 

form. Show ALL steps. 

 
 

 

 

 

  (5) 

 

3.5 Solve for t if: 

 

0422  tt  

  

 

  (4) 

 

3.6 State the conjugate of 3j .    (1) 

  [20] 
 

 

QUESTION 4 

 

4.1 In the application of Kirchhoff's law in a circuit, the following equations are obtained: 

 

132

321

231

101654

75,172

55,733

III

III

III







 
 

Determine the value of 3I  by only using Cramer's rule. 

  

 

 

  

 

 

 

 (8) 
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4.2 

016

732

501



D  

  

 

 4.2.1 Determine the cofactor of -1.   

 

 4.2.2 Determine the minor of 5.   

(2 × 2)    (4) 

 

4.3 4.3.1 Sketch and clearly label the graph of: 

 

04001625 22  xy  

  

 

  (3) 

 

 4.3.2 About which axis is the graph of 04001625 22  xy  in                   

QUESTION 4.3.1 symmetrical? 

  

  (1) 

 

4.4 Sketch and clearly label the graph of .ln xy      (2) 

 

4.5 Sketch and clearly label the graph of: 

 
23 xy   

  

 

  (2) 

  [20] 
 

 

QUESTION 5 

 
5.1

 
Solve for   if: 

 

  







 900,10

2
sec702cosec 




 

 

 

  
(3)

  
5.2

 
Prove that: 

 






42

2

tantan21

tan1
2cos






 

 
 
 

 

  (6) 

 
5.3

 
Simplify: 

 

x

x

tan

2cos1

 

  
 

 

  (4) 
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5.4

 
Given: 

 

20

15
tan A  and A is an acute angle 

 

Determine without the use of a calculator the value of
2

cos
A

.
 

 

 
 

 

 

 

  (3) 

 
5.5

 
Simplify: 

 

   
     







180cos.90cot.sin

cosec.270sin.tan

 

  
 

 

  (4) 

  [20]
  

TOTAL:    100 
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FORMULA SHEET 

 

baba xx loglog 
  

 xx elogln   

  dcandbadjcbjanrr nn
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22

22
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coseccot1

1cossin







 

 
ba

ba
ba

tantan1

tantan
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y  

dx

dy
 

    

       

 
 

       

  

dx

du
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dy

dx
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xvxuxuxv

dx

dy

xv

xu
y

xvxuxvxu
dx

dy

xvxuy
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x

x

x
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x

n
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tan
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sin
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xx
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x

x

x

x

x

k
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x

n

cotcosec

tansec

cosec
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sin
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2

2
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1

1

 

 

  cxxxdx

cxxdx

cxxdx

cxxdx

 

 

 

 

tanseclnsec

seclntan

sincos

cossin

 

 


