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Activity 3 Worksheet answers
1. Recall
Convert a hydraulic system pressure of 2 500 000 Pa (Pascals) into bar.
(1 bar = 100 000 Pa). Show your working.
(2 marks)
Answer: Pressure in bar = 2 500 000 Pa ÷ 100 000 (1 mark for dividing by 100 000)
= 25 bar (1 mark for correct answer)
2. Force from pressure (hydraulics)
A hydraulic vehicle lift uses oil at high pressure to raise a car. The force produced depends on the pressure of the fluid and the area of the piston. 
The hydraulic system operates at a pressure of 5 000 000 Pa (5 MPa).
The piston has an area of 0.02 m².
Calculate the force produced by the piston.
(3 marks)
Working:
 (1) Correct formula used
 (1) Correct substitution (1) Correct answer with unit
Answer: 100 000 N (100 kN) (3 marks)
Why 3 marks?
· It’s a single-step calculation.
· Tests basic understanding of the formula and units.
· Good entry-level confidence builder.
Caveat on exam marks: Please note that in official exams, similar calculation questions may carry fewer marks (often only 1 mark for the final answer or 2 marks with working). The marks allocated here are designed to reward every developmental step of learning (formula, substitution, calculation, comparison and units) to help teachers diagnose specific areas of difficulty. Students should be advised that actual exam mark schemes may be more condensed.
3. Comparing two systems
An engineer is comparing a pneumatic system and a hydraulic system to decide which can produce more force. 
The pneumatic system operates at 600 000 Pa (0.6 MPa).
The hydraulic system operates at 6 000 000 Pa (6 MPa).
Both systems use a piston with an area of 0.01 m².
Calculate the force produced by each system and state which produces the greater force.
(5 marks)

Working:
 (1) Correct formula used (at least once)
Hydraulic:  (1) Correct hydraulic calculation
Pneumatic:  (1) Correct pneumatic calculation
Hydraulic system produces greater force (1) Correct comparison
10× greater (1) Quantified comparison

Answer: Hydraulic system produces 10× more force (5 marks)
Why 5 marks?
· Multi-step problem 
· Requires repetition AND comparison AND interpretation 
· Nice bridge between maths and engineering judgement
Caveat on exam marks: Please note that in official exams, similar calculation questions may carry fewer marks (often only 1 mark for the final answer or 2 marks with working). The marks allocated here are designed to reward every developmental step of learning (formula, substitution, calculation, comparison and units) to help teachers diagnose specific areas of difficulty. Students should be advised that actual exam mark schemes may be more condensed.
4. Area effect (mechanical advantage)
Hydraulic systems can multiply force by using different-sized pistons.
A hydraulic press or jack is used to multiply force. An input force of 200 N is applied to the small piston, transmitting pressure through the fluid to the large piston which lifts the load.
· Small piston area = 0.005 m² 
· Large piston area = 0.05 m² 
· Input force = 200 N 
Calculate the output force.
(5 marks)
Working:
Pressure is equal throughout the system:
 (1) Correct use of pressure formula
 (1) Correct pressure calculation
Now calculate output force:
 (1) Correct use of force formula (1) Correct substitution
 (1) Correct final answer with unit
Answer: 2000 N

Why 5 marks?
· Two-stage calculation 
· Tests Pascal’s Principle understanding 
· Higher cognitive demand than Q1
Caveat on exam marks: Please note that in official exams, similar calculation questions may carry fewer marks (often only 1 mark for the final answer or 2 marks with working). The marks allocated here are designed to reward every developmental step of learning (formula, substitution, calculation, comparison and units) to help teachers diagnose specific areas of difficulty. Students should be advised that actual exam mark schemes may be more condensed.
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