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Pendulum motion has fascinated people for hundreds of years. Galileo studied pendulum motion by watching a swinging chandelier and timing it with his pulse. Jean Foucault proved that the earth rotates by using a long pendulum which swung in the same plane and showed that the earth rotated underneath it. The Foucault Pendulum is now an attraction in many science museums around the country.
Part 1 Data: On page 1.4 is the list of the data and on page 1.6 is the graph of the data.
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QUESTIONS:
In this activity, you will first fit the curve with a sinusoidal curve of the form:
Y = A cos (B(X-C))+D.
1.   The constant, A, represents the amplitude, which is the distance from a high or low point on the curve to the horizontal center axis of the curve which is the distance the pendulum was pulled away from its at-rest position is the amplitude.  Record your value below.
A = _________________ cm
2.   The period of the pendulum is the time for one complete cycle. Find the period.
Period = _________________ seconds 

3.   The constant, B, represents the number of cycles the sinusoid makes during the natural period of the cosine function. Find B by taking 2( (the natural period of the cosine function) divided by the period (the time for one cycle). Record your value for B in the space below.
B = ________________
4. The constant, D, represents the vertical shift of the data from the x-axis. The center line or axis of your data represents the stationary position of the pendulum. The distance from the motion detector to the pendulum is the value of the constant D. Record the value below.
D = _________________ cm
5.  The constant, C, represents the horizontal shift of the sinusoid. Since the cosine curve naturally begins with a maximum value, a value for C is easy to find. Press menu>Trace>Graph Trace and use the arrow keys to move the cursor to any maximum value. The C value is the horizontal distance that the curve is shifted over which corresponds to the x-value at this point. Record the value below.
C = ____________
6.   Press ctrl G and enter your cosine equation in the function entry line. How well does the equation fit your data? If your fit is acceptable, write the equation below and give the reasons for any slight discrepancies. If the equation does not produce a reasonable fit, analyze which of your variable values produces the error and recalculate it. Discuss the changes that you make and why you were forced to make them. Finally, write out the equation that produced a good fit.
Y = ______________________________________________________________
7.   How would the values of A, B, C, and D change if you use a sine curve to fit the data? Predict the values below, explaining your reasoning for each.
8.   Write the equation which models this motion in the form y = A sin (B(X - C)) + D.
Press ctrl G and enter your sine equation into f2(x). How well does this equation fit your data? Give a reason for any discrepancies. Re-evaluate the values for the variables, if necessary. Write your equation below:
Y = ________________________________________________________________
9.   Explain the physical interpretations of the variables A, B, C, and D as they relate to the swinging pendulum and the equation Y = A cos (B(X - C)) + D.
Pendulum motion for small angles is shown to approximate simple harmonic motion and produce a sinusoidal pattern. In this experiment, a motion detector was used to plot the position vs. time graph for a simple pendulum. You will use the data to find an equation that describes the position vs. time graph.








