How deep is the Well ?











The winding drum of a well is 30 cm in diameter.  If it takes five and a half turns of the handle before the bucket is in the water, how deep is the well (to the nearest 10 cm)?





If the radius of the handle is 40 cm, how far has your hand travelled by the time the bucket has been brought to the top ?





What are the advantages of this method of raising the bucket compared to simply dragging it up on the rope ?








Solution : 


 


Circumference of drum = 2p(30/2)    =  94.247 cm


                                     


In 5.5 turns, length of rope let out = 5.5 x 94.247 = 518.36 cm





Depth of well = 520 cm or 5.2 m.








Circumference of hand movement  = 2p(40)    =  251.327 cm





So your hand travels a total of  251.327 cm x 5.5 =  1382.301 cm to pull the bucket up only  518.36 cm …





This makes the average effort required as you do so less 


(by a factor of �EMBED Equation.DSMT4��� = 2.66666 , which you may recognize as the ratio of the radii of the windlass to the axle ) , 	which is the idea behind ‘Mechanical Advantage’.








Hints:    You may have to explain to millennial pupils how an old fashioned well works!


