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Four masses A, B, C and D as shown below are to be completely balanced 

 A B C D 

mass - 30 50 40 

Radius  180 240 120 150 

 

The planes containing masses B and C are 300 mm apart. The angle between planes containing 

B and C is 90°. B and C make angles of 210° and 120° respectively with D in the same 

sense. Find : 

1. The magnitude and the angular position of mass A ; and 

2. The position of planes A and D. 

 

 

 

The magnitude and angular position of mass A may be determined by drawing the force 

polygon from the data given in Table, as shown in Fig. (c), to some suitable scale. Since the 

masses are to be completely balanced, therefore the force polygon must be a closed figure. The 

closing side (i.e. vector do) is proportional to 0.18 m A.  

By measurement,  
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A shaft is supported in bearings 1.8 m apart and projects 0.45 m beyond bearings at each 

end. The shaft carries three pulleys one at each end and one at the middle of its length. 

The mass of end pulleys is 48 kg and 20 kg and their centre of gravity are 15 mm and 12.5 

mm respectively from the shaft axis. The centre pulley has a mass of 56 kg and its centre 

of gravity is 15 mm from the shaft axis. If the pulleys are arranged so as to give static 

balance, determine : 

1. relative angular positions of the pulleys, and 2. dynamic forces produced on the 

bearings when the shaft rotates at 300 r.p.m. 
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