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1 Longitude and local noon observations

This exercise will consider two people, Alice and Bob, at different locations. Each is equipped
to measure the angle of Sun with respect to the local zenith (the vertical direction at their
location). They each determine the instant when local noon occurs. At a particular location,
local noon is the moment when Sun is highest in the sky (or when the angle between Sun
and the zenith is smallest). They can determine the time difference between the occurrences
of these local noons very precisely.

a) If Alice and Bob are along the same line of longitude but at different latitudes, will there
be any difference in the times at which they observe local noon? Explain your answer.
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b) If Alice and Bob are along the same line of latitude but at different longitudes, will there
be any difference in the times at which they observe local noon? Explain your answer.
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In general there will be a time difference between the moments when local noon occurs. To
translate this into a difference in longitude, consider Earth’s rotational motion.

¢) By how many degrees does the Earth rotate in one day?
)
360

d) By how many degrees does Earth rotate in one hour?
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24hr

e) How many minutes does it take for Earth to rotate through 1°7
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f) Suppose that local noon occurs three hours earlier for Alice than it does for Bob. What
is the difference in their longitudes?
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g) Suppose that local noon occurs five hours and 20 minutes earlier for Alice than it does
for Bob. What is the difference in their longitudes?

Thee is  Shre ond Yz he

¢ @

l (< -G
511§ = 75° g 8 o =3
— add  7545¢ < 80°

h) Suppose that local noon occurs seven hours and 12 minutes earlier for Alice than it does
for Bob. What is the difference in their longitudes?
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i) Plymouth, England is at longitude 4.1427° W and Bridgetown, Barbados (in the Caribbean)
is at 59.6132° W. Determine the difference in time between the local noons at these two
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