Cycles of the Sun and Moon
Step-By-Step Instructions
Part Two: Phases of the Moon
Download Moon Phase Data 
1. Go to the website for the Naval Observatory (http://aa.usno.navy.mil/data/index.html) 

2. Follow the link to the Dates of Primary Phases of the Moon

3. Select the year from the links or enter it in the box.
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Note: In the tables, d, h, m indicate day, hour, minute, respectively, of
Universal Time. For definitions of the phases and related information, see
Phases of the Moon and Percent of the Moon luminated in FAQ.
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4. Convert the day/hour/minute to fractional day (i.e. 10/12/00 [d/h/m] would equal day 10.50).  
5. Assign the phase of Full Moon the value of +1; set New Moon equal to -1, and First and Last Quarters both equal to 0.  

6. Now, create a table in Excel that correlates the fractional day with the phase and graph it.
Example:
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Curve Fitting
7. Begin trying to fit a sine or cosine function to the graph of the moon phase.

REMEMBER:

If you start with the equation y=sin(x), you can adjust how it graphs by adding some constants to the equation.

If you add a constant to x [y=sin(x+a)], you can shift the graph as a whole left or right along the x axis depending on whether a is positive (left) or negative (right).

If you add constant to the whole right side [y=sin(x)+b] you can shift the graph as a whole up or down the y axis depending on whether b is positive (up) or negative (down).

If you add a multiplier to x [y=sin(cx)] you can adjust how closely placed the peaks and troughs of the graph are horizontally.  If c is between 0 and 1 (0<c<1), the distance from peak to peak will be larger than before.  If c is more than 1 (c>1), then the peaks will be closer together than before.
All three of these effects can work at the same time.  So if you add a negative constant a, a positive constant b and multiplier c>1 into the equation, the resulting graph will be shifted right and up from a normal sine function and the peaks will be closer together than normal.

8. Once you have a sine function that matches well with the downloaded data points, create a plot of the function in Excel, including the final equation on the plot, and print out the graph to hand in.

Example:
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