Physics Challenge Question 23:  Solutions

Part 1
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Part 2

Plugging in the units and rewriting everything to kg, m, and s, we see that the units work out:
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So 
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 does have units of speed.

Part 3
Seawater has a density close to 1000 kg/m3.  (It is slightly heavier because of the salt content.)  The speed of sound in seawater is
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Part 4
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Part 5
It takes 5 seconds for the sound to reach the submarine and reflect back.  That means the sound reached the submarine in 2.5 seconds.  The distance d it had to cover is:
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So the submarine is about 3.6 km from the ship.
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