


(b) The aircraft lands with its wheels on the runway as shown.

The aircraft is moving forwards.

(1)

(i) Draw an arrow on the diagram to show the direction of the momentum of
the aircraft.

(ii) The velocity of the aircraft when it lands is 75 m/s.

The mass of the aircraft is 130 000 kg.

Calculate the momentum of the aircraft.
(2)

momentum = .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  kg m/s

(iii) The aircraft comes to a stop.

State the momentum change of the aircraft from when it lands to when it
stops.

(1)

change in momentum = .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  kg m/s

runway

  
 

 



(c) When the aircraft lands, the momentum of each passenger also changes.

(i) Explain why it is more comfortable for a passenger if the aircraft takes a longer
time to slow down.

(2)
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(ii) Suggest why some aircraft need a very long runway to land safely.
(2)
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(Total for Question 4 = 10 marks)

  
 

 















(ii) Devise an experiment to investigate the horizontal force needed to separate
the trucks from the engine.

(3)
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(iii) Explain why a larger force is needed to separate the trucks from the engine if
the force is applied at an angle to the horizontal.

(2)
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