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PURPOSE

To create graphical and mathematical representations of the relationship between the period, length, mass, and amplitude of a simple pendulum.

APPARATUS



Stop watch



Photogate and CBL



Meter Stick



Pendulums

[image: image1.wmf]L

T

µ



Protractor



Scale

PROCEDURE


Period vs. Length

Create a pendulum of length 0.20 m measuring the length from the pivot point to the center of the pendulum bob.  Pull the pendulum back a constant 30.( using the protractor and release.  When the pendulum is at one end start the stopwatch and time ten periods.  Divide by ten and record as the average period.  Repeat with various lengths up to 2.00 m.

Period vs. Mass


Set-up the CBL using the instructions given in class.  Create a pendulum of length 50. cm, pull back a constant 30.( and release.  Record the period given on the calculator.  Mass the pendulum using the scale.  Repeat with pendulums of various mass.

Period vs. Amplitude


Mass the pendulum and record the constant mass.  Set-up the CBL using the instructions given in class.  Then create a pendulum of length 50. cm.  Pull the pendulum back 10( using the protractor and release.  Record the period given on the calculator.  Repeat using various amplitudes up to 40.(
DATA

      Period vs. Length
         Period vs. Mass
         Period vs. Amplitude

	Period (s)
	Length (m)
	
	Period (s)
	Mass (g)
	
	Period (s)
	Amplitude (degrees)

	0
	0
	
	1.41
	20.0
	
	1.32
	10.

	0.90
	0.20
	
	1.38
	44.5
	
	1.34
	15

	1.22
	0.30
	
	1.44
	54.2
	
	1.35
	20.

	1.33
	0.50
	
	1.40
	73.3
	
	1.35
	25

	1.71
	0.70
	
	1.36
	82.4
	
	1.38
	30.

	1.96
	0.90
	
	1.40
	100.
	
	1.40
	35

	2.10
	1.00
	
	
	
	
	1.42
	40.

	2.84
	2.00
	
	
	
	
	
	


EVALUATION OF DATA

Period vs. Length

	Sqrt Length (Sqrt m)

	0.949

	1.10

	1.15

	1.31

	1.40

	1.45

	1.69
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The original data was graphed, resulting in a side–opening parabola.  A graph of period vs. sqrt. Length was done since the original graph indicated that the Length increased faster than the Period.  This graph resulted in a straight-line graph of correlation coefficient 0.997, indicating that the Period is proportional to the sqrt. Length.


Period vs. mass
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The original data was graphed, resulting in a horizontal line.  This indicates that the Period is independent of the mass.

Period vs. Amplitude
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The original data was graphed, resulting in a horizontal line.  This indicates that the Period is independent of the amplitude.

CONCLUSION


As stated in the EVALUATION OF DATA section, the Period (T), the time for one complete motion, is proportional to the square root of the Length (L).
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The Period is graphed on the vertical axis and the sqrt. Length on the horizontal axis.  Since the y-intercept found from the graph is less than 5% of the maximum Period, the y-intercept is negligible.  This means that when the length of the pendulum is 0 m, the period is 0 s.  The slope of the graph is 
[image: image2.wmf]m

s

023

.

2

.

Therefore, our math model is
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  Any error in this experiment may have been caused by the difficulty in measuring the length and reaction time error when using the stopwatch.
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