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Problem 3

An airplane of mass 300 000 kg lifts off a runway of length L = 3 km. The engines provide a forward force of
F. The vertical lift of the wings is proportional to the velocity squared of the aircraft: Fy;;, = (1000 kg/ m)v?

a) Draw a Free Body Diagram of the airplane (ignoring friction and air resistance). (L\ p o /\*‘5}

b) Determine the minimum force, Finin, required of the engines for the airplane to lift off before the edge
of the runway. ( Q po! X 53

¢) If F = 1.5F i, graph the normal force on the plane versus the horizontal position of the plane, for

0<z<L=3km. (% pot 53
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