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Question 1: Occupational Health and Safety (20 marks)
1.1 Describe three safety measures that must be followed when working with hand tools in a mechanical workshop. (3)
	

	

	

	



1.2 Explain the importance of wearing personal protective equipment (PPE) when working with machinery. (4)
	

	

	

	



1.3 Identify and explain two potential hazards associated with using a grinding machine. (4)
	

	

	

	



1.4 Describe the correct procedure for handling and storing flammable materials in a mechanical workshop. (4)
	

	

	

	



1.5 What steps should be taken in case of a fire emergency in the workshop? (5)
	

	

	

	

	



Question 2: Tools and Equipment (20 marks)
2.1 Differentiate between the following hand tools in terms of their use:
a) Combination spanner
b) Vernier caliper
c) Hacksaw
d) Tap and die set (8)
	

	

	

	

	

	

	

	

	

	

	

	

	

	

	



2.2 Explain the importance of using a torque wrench when assembling mechanical components. (3)
	

	

	

	

	



2.3 Describe the procedure for maintaining a lathe machine. (5)
	

	

	

	

	

	

	



2.4 Why is it important to inspect tools before use? Give two reasons. (4)
	

	

	

	

	

	

	

	





Question 3: Materials and Properties (20 marks)
3.1 Name four types of metals commonly used in mechanical engineering and provide an example of an application for each. (8)
	

	

	

	

	

	

	

	



3.2 Explain the difference between ferrous and non-ferrous metals. (4)
	

	

	

	

	



3.3 Describe the heat treatment process and explain how it affects the properties of metal. (4)
	

	

	

	

	

	

	



3.4 A mechanic is selecting a material for a high-strength gear. Would mild steel or hardened steel be a better choice? Justify your answer. (4)
	

	

	

	



Question 4: Mechanical Concepts and Calculations (20 marks)
4.1 Define the following mechanical terms:
a) Torque
b) Friction
c) Mechanical advantage 									(6)
	

	

	

	

	

	

	

	



4.2 A technician applies a force of 50 N on a spanner 0.3 m long to loosen a bolt. Calculate the torque produced. (4)
	

	

	

	

	



4.3 A gear system consists of two gears:
· Gear A (driver) has 30 teeth
· Gear B (driven) has 90 teeth
Determine the gear ratio and explain how it affects speed and torque.   				(6)
	

	

	

	

	

	



4.4 Explain the function of a bearing in a rotating shaft. (4)
	

	

	

	



Question 5: Workshop Procedures and Measurements (20 marks)
5.1 Describe the step-by-step procedure for measuring the diameter of a shaft using a micrometer. (6)
	

	

	

	

	

	



5.2 A cylinder has a diameter of 80 mm and a height of 120 mm. Calculate the volume of the cylinder using the formula:
V=ππr2 h
(Give your answer in cubic millimeters.) (6)
	

	

	

	

	

	



5.3 Explain why tolerance is important in mechanical engineering. (4)
	

	

	

	



5.4 Describe how to correctly align a workpiece on a milling machine before machining. (4)
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