Moments Past paper questions
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1 By taking the moments about B, calculate the vertical force that the road exerts on the
front tyre at A. State your answer to an appropriate number of significant figures.

(4 marks)

1@  Calculate the vertical force that the road exerts on the rear tyre at B.

(1 mark)
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2 Heavy duty coil springs are used in vehicle suspensions. The pick-up truck shown in

igure 2 has a weight of 14000N and length of 4 Sm. When carrying no load, the centre of
mass is 2.0m from the rear end. The part of the vehicle shown shaded in grey is supporied
by four identical springs, one near each wheel
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2 @ () Define the moment of a force about a point.

(2 marks)

2 @ (i) State and explain which pair of springs, front or rear, will be compressed the
most

(2 marks)
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2 (@ (iii) By taking moments about axle B, calculate the force exerted on the truck by each
rear spring.

answer = N
(4 marks)




image10.png
2 Figure 2 shows a dockside crane that is sed to lift a container of mass 22000kg from
a cargo ship onto the quayside. The container is lifted by four identical “lifting” cables
attached to the top corers of the container
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2 (a) Whenthe container is being raised, its centre of mass is at a horizontal distance 32m
from the nearest vertical pillar PQ of the crane’s supporting frame.

2 (@ () Assumethetension in each of the four lifting cables is the same. Calculate the
tension in each cable when the container i lifted at constant velocity.

answer. N
(2 marks)

2 (@ () Calculate the moment of the container's weight about the point Q on the
quayside, stating an appropriate unit.

(3 marks)
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2 (a) (i) Describe and explain one feature of the crane that prevents it fom toppling over
when it is lifting a container.

@ marks)
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3 (@ St the principle of moments.

(3 marks)

3 Figure 2 shows a bicycle brake lever that has been pulled with a 35N force to apply the

Figure 2
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3 () (i) Caleulate the moment of the force applied by the cyclist about the pivot. State an
appropriate unit

(3 marks)
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3 A sprinter is shown before a race, stationary in the set” pasition, as shown in Figure 4.
Force F is the resultant force on the sprinter’s finger tips. The reaction force, ¥, on her
forward foot is 180N and her weight, W, is S20N. X is the vertical reaction force on
her back foot

Figure 4

3 @) () Calculate the moment of the sprinter’s weight, W, about her finger tips.
Give an appropriate unit

answer = unit
(2 marks)
3 (@) (i) By taking moments about her finger tips, calculate the force on her back foot,
marked X,
answer = N

(3 marks)
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3 (@) (i) Caleulate the force F.

(1 mark)
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3 Figure 3 shows an aircraft designed to take off and land vertically and also to hover
‘without horizontal movement. In order to achieve this, upward lift s produced by
directing the jet engine outlet downwards. The engine also drives a vertical lift fan near
the front of the aircraft. The weight of the aircraft is 180N, The distance between the
it fan and the centre of mass is 4.6m and the distance between the jet engine outlet
and the centre of mass is 28m.
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3 @ () Caleulate the moment caused by the weight of the aircraft about the point X,

answer= Nm
(2marks)

3 (@) (i) By taking moments about X, calculate the ft fan thrustif the aircraftis to remain
horizontal when hovering.

answer= N
(3 marks)




image5.png
3 (a) i) Caleulate the engine thrust in Figure 3.

answer= N
(1 mark)
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1 Figure 1 shows a motoreycle and rider. The motorcyce is in contact with the road at
AandB.

A 100N B

‘The motoreycle has a weight of 1100N and the rider’s weight is 780N

1@  Stae the Principle of Moments

(2marks)

1h)  Caleulate the moment of the rider’s weight about B. Give an appropriate unit

B (2 marks)




