Physics Challenge Question 11:  Solutions
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‘Give me a lever large enough, and I shall move the world’

-Archimedes

Part 1

When pushing down on the lever, the ends rotate about the pivot point (the fulcrum).  Both ends rotate through the same angle , but the longer end will move further.

For the end being pushed on, we can relate d1 and L1 by
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This says that if the lever arm rotates all the way around, its end will have traveled through the circumference of the circle (the full
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).  Similarly,
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Now, we can solve for  in both equations and set them equal:
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Part 2

If the work done by me is the same as the work done on the object, we can write
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Using what we had from part 1, this reads
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We can now cancel the common term d1 and rewrite to get
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Part 3

My mass is about 72 kg.  To move the 1000 kg object, I would have to provide enough force to at least counter its weight.  Using the lever equation and plugging in the forces, we get
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Now, we can use 
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, since that is the total length of the lever arm:
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This means that L1 must be 9.33 m

Notice the wonder of levers – by using a lever, I am able to apply a force of 10,000 N, even though my weight is only 720 N!
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