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1 Watch and clock accuracy

We will consider the limitations that the accuracies of various timing devices impose. A
typical mechanical wristwatch loses 158 per day (86400s). The best scientific pendulum clock
loses 0.0002s per day. Suppose that you need to time events {e.g. a race) to a certain accuracy.
We want to determine how long that event could last before the inaccuracies of the clock that
you use render your timing inaccurate.

a) Determine how much time passes before each device loses one second.

. OO —_ .
nmechanteal %—é’-‘%é_“ =505 = 1 hr 36 A,
sosoe 47320 ) 5000d
st ot 0.0002s 0000 s = “ys.

b) Suppose that you need to time an event to an accuracy of within bs. What type of event
might this be? Do you have any examples of such an event?

Long. race ?

For each type of device, what is the minimum duration of the event such that the device’s
inaccuracy does not interfere (i.e. the minimum amount of time that must pass before
the device loses 5g)?

mechanicd S x 57608 = Sx(m— min) = Shr

best 5% 5000 daﬁ& = 2500 O days

If the event lasted 5hrs, which of the devices would be accurate enough to time the event
to within an accuracy of 537
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¢) Suppose that you need to time an event to within an accuracy of 0.01s. What type of
event might this be? Do you have any examples of such an event?

short raw

For each type of device, what is the minimum duration of the event such that the device’s
inaccuracy does not interfere (i.e. the minimum amount of time that must pass before
the device Joses 0.01s) 7

Mecliondcal G ol x 508 = 5%68 ~lmin

best 0.0l x 5000 da@ = ST day

If the event lasted 3min, which of the devices would be accurate enough to time the
event to within an accuracy of 0.01s7
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