Physics Challenge Question 13:  Solutions

Part 1

mbook = 1 kg

vbook = 10 m/s

mboat = 100 kg

vboat = ?

The momentum of the book is
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Originally, both boat and book weren’t moving, so the initial momentum was 0.  We can write this in equation form, using that vi = 0:
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Solving for the boat’s velocity:
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If the shore is 60 m away, the time it takes must be:
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Part 2

The “collision” between the boat and the water is inelastic, since they both stick together.  The initial speed of the water is 0, since it doesn’t help push the boat forward or backward.  (It falls straight down into it.)
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