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Activity 3 Worksheet answers: Engineering diagrams
Applied science and mathematics – Pascal's law
A typical vehicle's front brake system has a master cylinder with a piston diameter of d1 = 20 mm, and a wheel calliper assembly with a piston diameter of d2 = 60 mm. The driver applies an input force of F1 = 150 N to the master cylinder.
Question 1
Calculate the cross-sectional area of the master cylinder piston (A1) in m2.
Use: area = r2									
(1 mark)

Piston diameter, d1 = 20 mm = 0.02 m.
Piston radius, r1 = 10 mm = 0.01 m.
Area, A1 = r2 =  × 0.012 = 0.000314 = 3.14 × 10−4 m2

Question 2
Calculate the fluid pressure, P, generated in the brake lines in pascals (Pa) and megapascals (MPa)

[bookmark: MTBlankEqn]Use:  										
(2 marks)

Force, F1 = 150 N
Area, A1 = 3.14 × 10−4 m2

Pressure,  [1 mark]
Convert to MPa:

 [1 mark]


Question 3
Calculate the cross-sectional area of the calliper piston (A2) in m2. 		
(1 mark)
Piston diameter, d2 = 60 mm = 0.060 m
Piston radius, r2 = 30 mm = 0.030 m
Area A2 = r2 =  × 0.0302 = 2.83 × 10−3 m2

Question 4
Calculate the output braking force (F2) exerted by the calliper piston onto the brake disc.
Use: F2 = P × A2 
(1 mark)

Pressure, P =  
Area, A2 = 2.83 × 10−3 m2

Force F2 =  = 1350 N (1 mark)

Alternative approach:

Area ratio 
Force ratio = piston area ratio = 9
Output force, F2 = 9 × 150 = 1350 N
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