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1 Reference standard for time

Throughout this course we have encountered various periods of timekeeping:

Ancient times: Sundials, water clocks,

Medieval times: Sundials, water clocks, verge-and-foliot clocks

17t — 18" centuries: Pendulum and balance-spring clocks, precision chronometers
19t% century: Time standardization, electrical time-signaling

Early 20" century: Quartz timing standards and clocks

Mid 20" century — present: Atomic clocks

a) During each period what served as the ultimate authority or reference against which the
accuracy of any device could be checked? What are the issues with this reference?

b} During each of these periods could one use an example of an actual clock itself ag a
reference? What might the issues with this be?

¢) During each period were there any better alternative ultimate references?
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2 Location finding by time measurements

A transmitter sends a radio wave signal at exactly 1:00pm and 0.0000000s. The signal arrives
at a detector at 1:00pm and 0.0000200s.

a} Determine the distance from the transmitter to the receiver.

b) Suppose that the timing devices/clocks were only accurate up to one millionth of a
second. This means that the true time at which the the signal could have arrived is
between 1:00pm and 0.0000190s and 1:00pm and 0.0000210s. For each of the extremes
determine the calcutated distance between the transmitter and the receiver. What would
the inaccuracies in position he?
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