The following information relates to the next 2 questions.

A train is travelling down a steep incline at a constant velocity as shown.

1. Which vector shows the net force acting on the train?
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2. Which option correctly expresses the magnitude of the braking force (Forake)
that must be applied to the train to maintain a constant velocity down the

incline.
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Fprake = 0N

Fyrake = mgsin(25°) N
Fyrake = mgcos(25°) N
Fyrake = mgtan(25°) N
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Q4118 D Question 14

The key here is constant velocity. Immediately you know that the net force on ANY object at a
constant velocity is zero.
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Construct the vector diagram of the forces. You know that the net force is zero, hence the braking
force must equal the component of the weight force acting down the slope.

Braking force up the
i slope

25°

The strategy here is to construct a vector sum of all the known forces:

e Weight — always acts vertically down.

e Normal reaction force (“normal” just is an old-fashioned word meaning perpendicular —
annoying isn’t it) It would be better to call it the perpendicular reaction force. It’s the force
from the slope on the train, reacting train pushing down on the slope.

With just these two, there would be a net force down the slope and the train would be accelerating.
The braking force is the missing force, and it has to be such that the vector sum of all three forces is
Zero.

Now, you can use the right-angled triangle to find the Fprake.

Pbrake

cos(25) =

Fprake = mg sin(25)

- If you had trouble with this question, practice doing vector sums until it is automatic for you.

- Note on action-reaction pairs. The earth applies a downwards force on an object — we call this
weight. The reaction force is the force a person applies upwards on the Earth. That is the
action-reaction pair.
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