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1. Here is a sketch showing the pendulum and the motion detector:

[image: image1.png]Distance being measured: The distance between the
motion detector and pendulum at varying times in
the experiment. The time is measured in seconds
and the distance measured in feet.




2. Below are the values of L1 and L2 at 1-second intervals in the experiment.  (The full list of L1 and L2 can be found on the back pages of this report.)

	L1 (seconds)
	L2 (feet)

	1.0
	2.05975

	2.0
	3.39892

	3.0
	2.43452

	4.0
	2.8746


3. The graph of the data is displayed on the follow page:

The window values of the previous graph are as follows:

Xmin: -1 (seconds)

Xmax: 6 (seconds)

Ymin: -2 (feet)

Ymax: 4 (feet)

4. The graph of the data and parent function,  Y = sin (2
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x) are show below.  The window values are:

Xmin: -1 (seconds)

Xmax: 6 (seconds)

Ymin: -2 (feet)

Ymax: 4 (feet)

The Distance Between the Motion Detector and Pendulum at Varying Times in the Experiment
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The x-axis shows time in seconds

The y-axis shows distance the pendulum was from the motion detector 

The scale for both axes is 1

5. The parent function was transformed to fit this data.  The function that agrees with the data is:  Y = .92sin(.45 * 2 
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(X-1.70)) + 2.83.  This function is in the form of Y = Asin(B*2
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(X – C)) +D.  

The graph with the transformed function that agrees with the data is shown below.  The parent function is also shown.  The window values are:
Xmin: -1 (seconds)

Xmax: 6 (seconds)

Ymin: -2 (feet)

Ymax: 4 (feet)

The Distance Between the Motion Detector and Pendulum at Varying Times in the Experiment
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The x-axis shows time in seconds

The y-axis shows distance the pendulum was from the motion detector

The scale for both axes is 1

6. The coefficient B is related to the speed of the pendulum. This is because the coefficient B is responsible for the horizontal stretch/shrink.  This stretch/shrink affects the period of the graph.  It affects how fast the line goes up and down within the graph.  The faster the speed of the pendulum, the faster the line would go up and down in the graph and the shorter the period would be.  The period would be longer if the line were more stretched out.  This stretch would be because the pendulum’s speed was slower and the pendulum would not go back and forth as many times within the 5 seconds the experiment was running.  Basically, the graph goes up and down faster or slower depending on the horizontal stretch/shrink value.  For period in which the graph goes up and down is affected by the pace at which the pendulum is swinging toward and away from the motion detector.  

7. The coefficient C depends on where the pendulum was in its swing when the motion detector began to record data.  This is because the coefficient C is responsible for the horizontal shift (aka phase shift) of the parent function.  It moves the whole graph to the right or left, but it doesn’t affect the period or amplitude.  Since it moves the graph to the right or left, it changes the y values for each x value.  As the graph moves, it changes what the distance between the motion detector and pendulum was at different points in time in the experiment.    Since the C value affects the distance between the motion detector and pendulum at different points of time, it affects where the pendulum was in its swing.  The distance between the motion detector and pendulum determines the point in its swing.  The C value adjusts the distance to fit the time in the experiment and would adjust the parent function to the right or left so that it would show the distance the pendulum was when the motion detector began.  The graph needed to be shifted in order to show this value correctly.  The parent function of sine is at its lowest point when it is on the y axis, but here, the distance was at its farthest point for the value of x = 0.  This was because the pendulum was at its far point in its swing when the motion detector began rather than it’s closest one, like it would appear in the parent function.  The phase shift tells about the “phase” of the pendulum.  

Exploring Further:

1.  

a. If someone with a different pendulum had found that A= 3 and D = 5, the pendulum’s greatest distance from the motion detector was 8 feet.  This is because it has a vertical shift of 5 from the parent function.  The parent function starts at 0 on the y-axis (which is where the motion detector began recording).  5 is added to that, and that is the center point in the swing.  Then, it also has amplitude of 3, which is half of the total distance in the maximum and minimum values of the graph.  5 + 3 = 8 feet away from the motion detector.  

b. If someone with a different pendulum had found that A = 3 and D = 5, the closest distance between the pendulum and the motion detector was 2 feet. This is because it was found in answer (a) that the middle part of the swing of the pendulum was 5 feet away from the motion detector.  It was also found that the A stood for amplitude of 3.  The amplitude was half the distance between the maximum and minimum values.  This means that 5 – 3  = 2 feet away from the motion detector.  

c. This pendulum traveled 6 feet while going one way in its swing.  (That is if “one way” is considered to be the maximum distance the pendulum moves in one swing.  It is 6 feet because the closest distance to the motion detector is 2 feet, and the maximum is 8 feet, and the difference between 8 feet and 2 feet is 6 feet. )  If “one way” is considered to be the distance the pendulum moves from the center point in its swing to either side, then it is 3 feet.  This is because the amplitude is 3, and it shows the distance the pendulum moves from the center to one side. 
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