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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. 
 
Sketches must be large, neat and fully labelled. 
 
Write neatly and legibly. 
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QUESTION 1 
 
Give a word or term for each of the following descriptions. Write only the answer next 
to the question number (1.1–1.5) in the ANSWER BOOK. 

  

 
1.1 The form or manifestation of energy that flows from one object or system to 

another under the influence of temperature difference 
  

 
 
1.2 Amount of heat required to raise the temperature of one gram of water from 

14,5 °C to 15,5 °C 
  

 
1.3 Operation in which conditions within the process or system do not change 

with time, that is, from one moment to another 
  

 
 
1.4 It refers to the difference in energy between the products of the reaction and 

the reactants 
  

 
 
1.5 A mixer that is used for dry powders and thin pastes 

    (5 × 1) 
 

  [5] 
 
 
QUESTION 2 
 
Choose a description from COLUMN B that matches an item in COLUMN A. Write only 
the letter (A–F) next to the question number (2.1–2.5) in the ANSWER BOOK. 

  

 
COLUMN A COLUMN B   

2.1 
 
2.2 
 
2.3 
 
2.4 
 
2.5 

Steam turbine 
 
Vaporising burner 
 
Centrifugal separator 
 
Tumbling mixer 
 
Banbury 

A 
 

B 
 
 

C 
 

D 
 

E 
 

F 

cyclone 
 
used for dense solids in liquids and heavy 
dry powders 
 
nozzle and blades 
 
cigarette lighters 
 
used for dry powders and thin pastes 
 
used for heavy, stiff or gummy materials 

  

(5 × 1)    [5] 
 
 
 
 
 
 
 
 
 
 
 

 

 

 
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QUESTION 3 
 
3.1 Determine the heat of reaction, at 1 000 K and one atmosphere of the 

following reaction: ½ H2  + ½ Cℓ2   HCℓ  
 
Given: The heat of formation of hydrogen chloride is -92 300 kJ/Kmol. 

  
 
 

(10) 
 
3.2 Describe the operation of the following:   
 
 3.2.1 Radial flow turbines   
 
 3.2.2 Axial flow turbines   

    (2 × 4) 
 

  (8) 
 
3.3 Name TWO types of gas turbines.    (2) 

[20] 
 
 
QUESTION 4 
 
4.1 Name and briefly describe the criteria for the good combustion of fuel.    (8) 
 
4.2 Draw a neat, fully labelled diagram of a nozzle-discharge centrifuge.    (8) 
 
4.3 Write brief notes on the operation of a cyclone.    (7)  
 
4.4 Name TWO types of blades used in a two-arm kneader.    (2) 

[25]  
 
 
QUESTION 5 
 
5.1 The composition of the combined feed to a reactor at entrance and the 

products leaving the reactor is as follows: 
  

 
  Combined feed 

(mol%) 
Product from reactor 

(mol%) 
  

 
 
 
 
 
 
 

C6H14 
C7H14 
C8H18 

C11H24 
C12H24 
C15H32 
C18H36 

0 mol percent 
0 mol percent 

3,1 mol percent 
8,5 mol percent 

18,2 mol percent 
35,2 mol percent 
35,0 mol percent 

5,0 mol percent 
15,0 mol percent 
20,0 mol percent 
23,8 mol percent 
12,2 mol percent 
10,0 mol percent 
14,0 mol percent 

 
 Use the C-atom balance to calculate the ratio of the number of moles of the 

product leaving the reactor to the number of moles of the combined feed. 
  

(10) 

 

 

 
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5.2 Briefly explain the operation of the following:   
 
 5.2.1 Atomising oil burners    (5) 
 
 5.2.2 Impact wheels    (6) 

[21] 
 
 
QUESTION 6 
 
6.1 Write brief notes on the following:   
 
 6.1.1 Two-arm kneader   
 
 6.1.2 Muller mixer 

    (2 × 5) 
  

(10) 
 
6.2 What are the FOUR conditions to be considered when maximising the 

chemical conversion of sulphur dioxide to sulphur trioxide? 
 

  (4) 
 
6.3 State FIVE uses of nitric acid.    (5) 
 
6.4 State THREE methods used in the preparation of nitric acid.    (3) 
 
6.5 Balance the following reaction: 

 
C6H6  +  Cl2   
 

  
 
  (2) 
[24] 

 
TOTAL:  100 

 
 
 
 
 
 

 

 
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ADDENDUM  
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