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MODELLING THE AMOUNT OF DAYLIGHT DURING 1999

The equations produced usmg the sine regression feature on the T183 can be rearranged into the

orm y=asing X- + where a is the amplitude, h is the phase shift (x direction) an
f eZ_p h)g+k wh h litude, h is the ph hift (x di ) and

éperiod u
k is the shift in the y direction.
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The values for the periods are a little larger than the expected 365 days.

The phase shifts ( h) broadly match the equinox dates of 21 March (day 80) and 23 September
(day 266).

The graphs intersect at the equinox dates where the amount of daylight matches the shift in the y

direction (k) of 730 minutes. At the equinoxes, all places on the earth’s surface have the same
amount of daylight of 730 minutes (12 hours and 10 minutes).

http://lwww-spof.gsfc.nasa.gov/stargaze/Sseason.htm for equinox details.
http://www.exptech.com/sunrise.htm for daylight calculations.



MODELLING THE AMOUNT OF DAYLIGHT IN BRISBANE DURING 1999

Here is a trigonometric function with a period of 365 days and a phase shift of 266 days
(corresponding to the 23 September equinox):
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Does this equation model the data better than the equation produced by the TI183 sine regression
feature?

Compare the original values with those produced by the two equations:

amount . . ) .
day | ofdaylight | y=104.3sn €D (x+1106)7+730.2 | y=104s g (x- 266)1+726
(minutes) 8785 d 8365 i
1 831 830 829
32 803 803 807
60 761 762 767
91 710 709 713
121 664 663 663
152 631 632 630
182 625 627 623
213 649 648 644
244 692 690 688
274 740 741 740
305 789 790 791
335 824 824 822
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Compare the fit of
the graphs to the
original data:

Conclusion:
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