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7. Mechanical principles
Worksheet 8: Acceleration (tutor)
1. Calculate the force needed to accelerate a boat of mass 20 tonnes (t) uniformly from rest to a speed of 21.6km/h in 10 minutes.

The mass of the boat (m) is 20 tonnes, that is 20 000kg. The equation for motion with constant acceleration, v = u + at can be used to determine the acceleration.

The initial velocity, u, is zero

The ﬁnal velocity, v = 

The time, t = 10 min = 600s

Thus:

v = u + at

6 = 0 + a × 600	which gives

a = 

  = 0.01m/s2

From Newton’s second law:

F = ma, so force = 20 000 × 0.01 = 200N
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