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QUESTION 1:  MULTIPLE -CHOICE QUESTIONS  
  
1.1 A   (1) 
1.2 C   (1) 
1.3 B   (1) 
1.4 C   (1) 
1.5 D   (1) 
1.6 C   (1) 
1.7 A   (1) 
1.8 C   (1) 
1.9 B   (1) 
1.10 C   (1) 
1.11 A   (1) 
1.12 B   (1) 
1.13 D   (1) 
1.14 D   (1) 
1.15 A   (1) 
1.16 B   (1) 
1.17 C   (1) 
1.18 A   (1) 
1.19 D   (1) 
1.20 B   (1) 
   [20]  

QUESTION 2:  SAFETY   
   
2.1 Oil and grease are flammable and may cause a fire.  (2) 
   
2.2  Store full cylinders and empty ones separately.  

 Keep cylinders in a cool place.  

 Protect them from sunlight and other sources of heat.  

 Always store and use acetylene cylinders in an upright position. 

 Store oxygen and acetylene cylinders separately 

 Never stack cylinders on top of one another. 

 Do not bang or work on cylinders. 

 Never allow cylinders to fall. 

 Do not allow oil or grease to come into contact with oxygen fittings. 

 Keep the caps on an oxygen cylinder for protection. (Any 3) (3) 
   
2.3  An operator should be instructed to use a machine safely.  

 A workplace must be effectively partitioned off.  

 An operator must use protective equipment. 

 Effective ventilation must be provided and maintained. 

 Masks or hoods maintaining a supply of safe air for breathing must be 
provided and used by the operators. 

 The insulation of electrical leads must be satisfactory. 

 The holder which contains the wire must be completely insulated. (Any 2) (2) 
    
2.4 2.4.1  Make sure the centre or drill chuck is well secured before switching 

on the machine.  

 Make sure the tail stock is well secured and locked when cutting 
between centres.  (Any 1) (1) 
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QUESTION 6:  JOINING METHODS   
   
6.1 A Regulator  

B Flow meter  

C Continuous wire reel  

D Wire feed roller unit  

E Gun conduit  

F Welding gun  

G Weld pool  

H Work piece  

I Earth clamp  (9) 
   
6.2 A Parent metal  

B Molten pool  

C Continuous electrode wire  

D Nozzle  

E Gas shroud  (5) 
   
6.3  X-ray testing  

 Liquid dye penetrant  

 Ultrasonic testing  (3) 
   
6.4  Make a hacksaw cut at both edges through the centre of the weld.  

 Use a sledge hammer to break the specimen by striking it in the zone 
where you made the saw cuts.  

 The weld metal exposed in the break should be completely free from slag 
inclusions and contain no gas pockets greater than 1,6 mm.  (4) 

   
6.5 To protect the weld area from oxygen and water vapour.  (2) 
   
6.6  Solid metals entrapped in the weld metal or between the weld metal and 

the base metal.  

 Weld temperature is too low.  

 Included angle is too small.  

 Repeating a weld without removing the previous slag.  

 High viscosity of the molten metal.  (Max. 2) (2) 
  [25]  

QUESTION 7:  FORCES  
   
7.1 7.1.1 A force is a push or a pull movement.  (1) 
    
 7.1.2 It is a system in balance.  (1) 
    
 7.1.3 It is a conversion of multiple forces into one.  (1) 
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7.2 7.2.1 Stress = 
F

A
 

        A = 
F

Stress
  

      
𝜋𝐷2

4
 = 

F

Stress
  

       D2 = 
F × 4

π × 𝑠tress
  

        D = √
4 × 40 × 103 

𝜋 × 20 × 106  

        D = √2,546  

        D = 0,05045 m 
        D = 50,45 mm  Diameter of bar (6) 

    

 7.2.2        E = 
Stress

Strain
 

Strain = 
20 × 106

90 × 109   

           = 2,222 × 10−4  (2) 
    

 7.2.3 Strain = 
Change in lenght

Original lenght
  

Change in length = Strain × Original length   
                             =  0,177 mm  (3) 

    

7.3        X-component = 280 N + 300 Cos 30° - 400 Cos 30°  
                              =  193,39 N   
        Y-component = 300 Sin 30° + 400 Sin 30° - 170  
                               = 150 + 200 + 170 
                               = 180 N  

                                𝑅2  =  𝑋2  +  𝑌2 

                               =  193,392 + 1802  

                               =  √69799,69 
                        R    =  264,19 N - resultant  
 

Calculation of the direction: 

                     Tan Ɵ = 
180

193,39
   

                                =  0,931 
                                =  42,95°  (10) 

   

7.4 Reaction at A: 
B × 6,2  = (496 × 3,1) + (350 × 7,9)  
             = 1537,6 + 2765  
          B = 693,96 N  
 

Reaction at B:  

(A × 6,2) + (350 × 1,7) = (800 × 6,2) + (496 × 3,1)  
                     (A × 6,2) =  4960 + 1537,6 – 595  
                                 A = 952,03 N  
 

                                        A + B = 693,96 + 952,03 = 1645,99 
Downwards = 800 + 496 + 350 = 1646 
The beam is in equilibrium (6) 

   [30]  

    
  


