
A helicopter tail rotor is used to prevent unwanted rotation of the body of the helicopter when the main rotor 
changes speed. Assume that the four main rotor blades are each long thin rods with length of 5 m and mass of 
30 kg. Assume that the helicopter body has a mass of 750 kg and a mass moment of inertia of 1300 kg-m2 at 
its centre of gravity, located vertically in line with the main rotor. The distance between the main and tail 
rotors is 6 m.  
 

a) If the tail rotor is functioning, and the angular velocity of the helicopter body remains at zero before 
and after the main rotor changes speed from 200 rpm to 300 rpm, find the final horizonal velocity of 
the helicopter body (starts from rest). 

b) Assuming the main rotor change in speed from 200 rpm to 300 rpm occurs in uniformly over 8 s, find 
the force exerted by the tail rotor to keep the helicopter body from turning.   
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