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Instructions

1. Read through the whole question paper before you start any answers.
2. Leave three lines clear at the top of the page for administrative purposes.

3. Write the information in the block above at the top of your first answer page

and add your name in the top right hand corner.
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5. Allocate time per question according to the marks available.

6. Answers must be written in blue ink.
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Our business is growing people.
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QUESTION    1   : (MULTIPLE CHOICE):

Mark only the correct answer with a cross on the answer sheet provided. 
	1.1
	Which ONE of the following descriptions is a basic rule for the safe handling of oxy-acetylene equipment?
	(1)

	A
	Keep heat, flames and sparks away from combustibles
	

	B
	Open the gas cylinder valves quickly
	

	C
	Allow for oxygen and acetylene leaks
	

	D
	Strike an arc on oxygen bottles
	

	
	
	

	1.2
	What safety measure is applicable to shears and the guillotine in terms of the Occupational Health and Safety Act?
	(1)

	A
	Do not use gloves when handling cut plates.
	

	B
	Guards could be removed when cutting material.
	

	C
	Use a fixed guard which prevents hands or fingers reaching through.
	

	D
	Use the guillotine bed as an anvil.
	

	
	
	

	1.3
	Which of the following equipment is used to test the hardness of a material?
	(1)

	A
	Torsion tester
	

	B
	Brinell tester
	

	C
	Tensile tester
	

	D
	Spring tester
	

	
	
	

	1.4
	Bronze is an alloy of copper and …
	(1)

	A
	tin.
	

	B
	zinc.
	

	C
	aluminium.
	

	D
	lead.
	

	
	
	

	1.5
	What is the common use of white metal?
	(1)

	A
	Forgings
	

	B
	Tubes
	

	C
	Bearings
	

	D
	Valves
	

	
	
	

	1.6
	What is the definition for porosity?
	(1)

	A
	Holes which occur in the weld metal due to trapped gases
	

	B
	Small pinholes which occur in the weld metal
	

	C
	A cavity which occurs at the end of the weld
	

	D
	A groove melted into the base metal adjacent to the edge of the weld
	

	
	
	

	1.7
	What is understood by the term nick-break test?
	(1)

	A
	Breaking the weld open for examination of internal defects
	

	B
	Breaking the weld open for examination of external defects
	

	C
	Checking of shear fracture of a weld
	

	D
	Checking high frequency sound effect of a weld
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QUESTION    1   : (MULTIPLE CHOICE cont.):

	1.8
	X-ray testing is used to detect different defects such as cracking and

corrosion where cracks show up …
	(1)

	A
	as echo blips on the screen.
	

	B
	on the plasma arc
	

	C
	on the weld.
	

	D
	on the film.
	

	
	
	

	1.9
	What is understood by Young's modulus of elasticity?
	(1)

	A
	Strain is directly proportional to the stress it causes
	

	B
	Stress value required to produce unit strain in a tensile specimen of a

particular material
	

	C
	Maximum allowable stress in a material to prevent it from yielding
	

	D
	The number of times with which the maximum stress is decreased to

obtain a safe stress
	

	
	
	

	1.10
	At what distance should the small boy stand to balance the see-saw shown below?
	(1)

	
	[image: image2.emf]
	

	A
	1,0 m
	

	B
	0,6 m
	

	C
	1,5 m
	

	D
	0,5 m
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QUESTION       2   : (Applied mechanics chapter 6)

	2.1
	Draw a neat labelled diagram of the stress strain diagram.
	8 X ½ (4)

	
	
	

	2.2
	At which point in the stress strain diagram is Young’s Modulus no longer true?
	(1)

	
	
	

	2.3
	A cylindrical brass test piece with a diameter of 15 mm is subjected to a tensile test using a hydraulic tensile tester. When a load of 120 kN is applied to the brass bar, it causes it to lengthen by 0,02 mm. The original length is 50 mm.
	

	
	
	

	2.3.1
	Make a neat diagram depicting the test piece above and indicate all the information provided.
	(1)

	
	
	

	2.3.2
	Calculate the following for the test piece:
	

	2.3.2.1
	The tensile stress in the bar
	(3)

	2.3.2.2
	The strain in the bar
	(2)

	2.3.2.3
	Young’s Modulus
	(2)

	2.3.2.4
	Would the value for Young’s modulus be higher or lower for a steel test piece with the same original dimensions? Motivate your answer. 
	(2)

	
	
	

	2.4
	A steel cable with a diameter of 10 mm lengthens by 0,5 mm when subjected to a load of 30 kN. If the value for Young’s modulus is 
7,64 TPa calculate the original length of the cable.
	(5)
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QUESTION       3   : (Tools and equipment chapter 2)
	3.1
	Name the instrument in the following diagram and state its primary function.
	(2)
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	3.2
	State the 6 steps (in correct order), which must be performed when using the instrument above. 
	(6)

	
	
	

	3.3
	What is the difference between a cylinder leakage tester and a compression tester?
	(2)

	
	
	

	3.4
	What do the hissing noises at the following places indicate when using the cylinder leakage tester?
	

	3.4.1
	The carburetor
	(1)

	3.4.2
	The exhaust pipe
	(1)

	3.4.3
	The dipstick hole
	(1)

	
	
	

	3.5
	Name the following hardness tester and label the 8 parts
	8 X ½ + 1 (5)

	
	
	

	
	
	

	3.6
	Name two other types of hardness testers
	(2)

	
	
	

	
	
	[20]
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QUESTION       4   : (Engineering materials chapter 3)
	
	Non-ferrous alloys and polymers are used broadly in industry today for manufacturing various components due to their composition and properties.
	

	4.1
	In table format compare and contrast the following non-ferrous metals with reference to composition, properties and uses:
	

	4.1.1
	Brass
	(3)

	4.1.2
	Bronze
	(3)

	4.1.3
	Pewter
	(3)

	
	
	

	4.2
	What are the main differences between thermosets and thermosetting plastics and give an example of each type.
	(4)

	
	
	

	4.3
	Give the full name of the following abbreviations of plastics and state one use of each one.
	

	4.3.1
	[image: image4.emf]
	(1)

	4.3.2
	[image: image5.emf]
	(1)

	4.3.3
	[image: image6.emf]
	(1)

	4.3.4
	[image: image7.emf]
	(1)

	
	
	

	4.4
	Explain how carbon fibre is made.
	(3)

	
	
	

	
	
	[20]
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QUESTION 5  : (Safety, terminology and joining methods chapter 1,4 & 5)

	5.1
	Sipho is cutting a solid 25 mm diameter mild steel bar using a power saw. The operating environment of the machine is well maintained. Which safety measures does Sipho need to take when using the power saw?
	(4)

	
	
	

	5.2
	Why must oil or grease never be used on or near the oxy-acetylene

regulator?
	(1)

	
	
	

	5.3
	Name the two main types of milling machines.
	(2)

	
	
	

	5.4
	Name FOUR methods of indexing when using the milling machine.
	(4)

	
	
	

	5.5
	A gear with 52 teeth must be machined on a milling machine. Calculate the required indexing and change gears for cutting the gear. Use the Cincinnati dividing head and the given change gears. (Use N = 120.)
	(10)

	
	
	

	5.6
	When arc welding mild steel there are certain possible welding defects that may occur during the welding process. State ONE possible cause and ONE correction method for each of the following welding defects:
	

	5.6.1
	Porosity
	(2)

	5.6.2
	Slag inclusion
	(2)

	5.6.3
	Incomplete penetration
	(2)

	
	
	

	5.7
	Describe the process used when performing the dye penetrant test to find welding defects and state two advantages of using this test method. 
	6 X ½ (3)

	
	
	

	
	
	[30]
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QUESTION    1   : (MULTIPLE CHOICE):

Answer this question on the sheet provided
Choose only one correct answer
	1.1
	A
	B
	C
	D

	
	
	
	
	

	1.2
	A
	B
	C
	D

	
	
	
	
	

	1.3
	A
	B
	C
	D

	
	
	
	
	

	1.4
	A
	B
	C
	D

	
	
	
	
	

	1.5
	A
	B
	C
	D

	
	
	
	
	

	1.6
	A
	B
	C
	D

	
	
	
	
	

	1.7
	A
	B
	C
	D

	
	
	
	
	

	1.8
	A
	B
	C
	D

	
	
	
	
	

	1.9
	A
	B
	C
	D

	
	
	
	
	

	1.10
	A
	B
	C
	D
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