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Activity 2 Worksheet answers: Test questions
Application
1.	A pneumatic cylinder has a piston area of 0.002 m² and operates at 6 bar.
Calculate the output force. 
Is this realistic for lifting a 300 kg load? Why/why not?
(4 marks)

Answer
6 bar = 600 000 Pa
force = pressure × area
force = 600 000 × 0.002 = 1200 N
No. A 300 kg load is approximately 300 × 9.81 = 2943 N. The cylinder produces only 1200 N, so it cannot lift the load. In practice, an even greater force would be required to allow for losses and a safety factor.
Marking note: Accept 3000 N as a rounded load force.

Mark breakdown:
· 1 mark: Correctly converting pressure from bars to Pascals (6 bar = 600 000 Pa).
· 1 mark: Correct calculation and substitution to find the output force with the correct unit (1200 N).
· 1 mark: Clearly stating ‘No’ and identifying that a 300 kg load requires approximately 2943 N (or 3000 N if rounded).
· 1 mark: Providing the final concluding justification that the generated force (1200 N) is insufficient to lift the load.
2.	Two cylinders receive the same flow rate:
Cylinder A: 20 mm diameter
Cylinder B: 40 mm diameter
Explain which moves faster and why.	
(2 marks)
Answer
Cylinder A (20 mm) moves faster.
With the same flow rate, smaller piston area results in higher velocity.

Mark breakdown:
· 1 mark: Correctly identifying Cylinder A.
· 1 mark: Providing the technical explanation: with a constant flow rate, a smaller piston cross-sectional area yields a higher fluid/actuator velocity.


3.	A hydraulic system is slow even though pressure is correct. List two possible causes related to flow.
(2 marks)
Answer (any two):
· Flow control valve partially closed
· Pump wear or low displacement
· Restricted or undersized pipework
· Blocked filter
Marking note: Pressure being ‘correct’ but speed low must link to flow.

Mark breakdown:
· 1 mark: For the first valid flow-related cause (e.g., flow control valve partially closed, pump wear). 
· 1 mark: For the second valid flow-related cause (e.g., restricted pipework, blocked filter).
4.	A student increases system pressure to make a cylinder extend faster, but nothing changes. Explain why.
(2 marks)
Answer
Increasing pressure increases force, not speed.
Speed is governed by flow rate, so no change occurs.
Marking note: Identified as a key hinge concept.

Mark breakdown:
· 1 mark: Explaining the physical principle that an increase in system pressure increases output force, not velocity.
· 1 mark: Explaining that actuator speed is strictly governed by the fluid flow rate 
· (Q = Av), meaning changing pressure alone will not alter velocity.
5.	A pneumatic system leaks slightly but still operates. Describe two performance or efficiency impacts.
(2 marks)
Answer (any two):
· Increased energy consumption
· Reduced system pressure
· Slower or inconsistent actuator movement
· Compressor running more frequently

Mark breakdown:
· 1 mark: For identifying the first distinct performance/efficiency impact (e.g., increased energy consumption, compressor running more frequently).
· 1 mark: For identifying the second distinct performance/efficiency impact (e.g., reduced system pressure, slower/inconsistent movement).
Analysis, Evaluation and justification
6.	Justify whether pneumatics or hydraulics are more suitable for a machine that must:
· apply 50 kN force;
· move slowly and precisely;
· operate continuously.
(3 marks)
Answer
Hydraulics are more suitable. Justification should include:
· high force capability;
· precise, smooth control;
· continuous operation suitability.

Mark breakdown: Note: This is an analytical justification question mapping directly to
the three requirements provided in the prompt.
· 1 mark: Stating ‘Hydraulics’ and linking it to high force capability (50 kN).
· 1 mark: Linking hydraulics to the requirement for slow, precise, and smooth control (due to the relative incompressibility of hydraulic oil vs. air).
· 1 mark: Linking hydraulics to its suitability for continuous heavy operation under load.
7.	A manufacturer wants to replace a hydraulic press with a pneumatic system for cost reasons. Evaluate this decision, referring to force, safety, efficiency and control.
(3 marks)
Answer
The decision is poor because pneumatics cannot efficiently or safely generate the required force. Cylinder size, energy waste and reduced control outweigh cost savings.
Marking note: Balanced discussion = higher marks.
Mark breakdown: Note: To gain full marks on ‘Evaluate’ questions, students must address all prompt criteria (force, safety, efficiency, control) to form a balanced conclusion.
· 1 mark (Force): Explaining that the decision is poor because pneumatics cannot efficiently or safely generate the high forces typically required by a press.
· 1 mark (Safety/Control): Explaining that using massive pneumatic cylinders to match hydraulic forces introduces safety hazards due to stored compressed air energy and leads to reduced/spongy control.
· 1 mark (Efficiency): Highlighting the excessive energy waste and high operational costs associated with compressing that volume of air.

	[Subject]: [Topic title]
	© Gatsby Technical Education Projects 2023





	Engineering and Manufacturing: Basic principles of hydraulics and pneumatics

	Version 1, September 2026
	© Gatsby Technical Education Projects 2026



1
image1.png
Technical
>.- Education

Networks




image2.png
Technical

¢ ‘v Education

Networks




