CT7-1

Albert Einstein lowers a book of mass m downward  a distance h at constant speed v.  The work done by …

the force of gravity is  
Pink: +

Yellow: (  
Green: 0  

the force of Albert's hand is
 Pink: +
Yellow: (  
Green: 0

the net force on the book is 
Pink: +

Yellow: (  
Green: 0

Answers:  gravity does positive work (force and displacement in the same direction); force of hand does negative work (force and displacement in opposite directions); the net force does zero work (since the net force is zero).

CT7-2. A rock of mass m is twirled on a string in a horizontal plane.  The work done by the tension in the string on the rock is..
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Answer: zero.  The direction of the force (string tension) is always perpendicular to the displacement.  
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, since cos(=0.

CT7-3.A 1kg mass is moved part way around a square loop as shown.  The square is 1 meter on a side and the final position of the mass is 0.5 m below its original position.  Assume that g = 10 m/s2.  What is the work done by the force of gravity during this journey?
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Answer: +5J.  The force of gravity does no work when the movement is horizontal.  It does negative work when the mass moves up and positive work when the mass moves down.  The negative work on the way up cancels the positive work on the first half of the way down.  On the last half of the way down, the work is mgh = (1kg)(10m/s2)(0.5m) = 5J.

If instead of moving part way around a square, the mass where taken on a long and tortuous journey to the Moon, Tibet, and Lithuania and then returned to the same finish point as before, would the work done by gravity be the ..

Pink: same,  or 

Green: different.  

The force of gravity does the same amount of work regardless of the path, so long as the initial and final positions are the same.  Mostly, the positive work done over some parts of the path is cancelled by the negative work done by other parts of the path.  Only the part of the work done by taking the mass directly from the start to the finish does not cancel.
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