Teacher:  Robert DeChristopher

           Why does an object weigh less

                    in a deep hole?  
The higher you bring an object above the earth, the less it weighs, until, in deep outer

space, the object is weightless.  It you take that same object down a deep mine shaft,

you will find that the object weighs LESS than it did before you went into the hole.

Why does this occur?  A simple diagram explains it all.
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The object (black ball in diagram) sees a smaller mass m1 ahead of it, so a smaller

mass means a smaller gravitational attraction.  Indeed, part of the mass m2 is now

ABOVE the object and is drawing it away from m1.  Together, these two effects

cause the object to weigh LESS as it goes deeper into the mine shaft.  Where inside

the earth will the object be weightless? (Answer below)

Answer:  at the center of the earth.  Assuming uniform layers of different density

(shells) comprising the earth, then the object at the center of the earth will be pulled

equally in all directions.

