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1 Scilly Islands

The Scilly Islands, the site of the British naval disaster of 1707, stretch out over about 10
miles in the Fast-West direction. If one approaches this by sea, one would want to know one’s
position to within 10 miles. At the latitude of the Scilly Islands, about 50° N, one degree of
longitude corresponds to 44.5miles.

Suppose that one traveled from New York to Britain by sea in the 18" century and that the

voyage took six weeks. We want to find out how much time the ship clock can lose per day
so that one will still be able to pass by the Scilly islands safely.

a) First, how accurately would we need to know longitude if one wanted to know one’s
position to within 10 miles at the latitude of the Scilly Islands?
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b) How much time could the clock lose so that one would still know one’s position with the
necessary accuracy?
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¢) How much time could the clock lose per day?

2 Pendulum Accuracy

A pendulum that is made of brass and has length 1.0000 m will have a period of 2.0061 s. If the
temperature of the rod increases by 20° F the length of the rod will increase to 1.0002 m and
the period will increase to 2.0063s. This seems minute. Explain how such a small difference
can result in a timing difference bad enough to cause a ship to collide with an island or a
reef.
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