Name: _____________

Pendulum

The following data was collected for the period of a pendulum as the length of the pendulum was held fixed.  
	Length (cm)
	Period (s)

	108
	2.080

	89
	1.888

	58
	1.534

	44
	1.3352

	25
	1.0199


Convert the Length from centimeters to meters.  There are 100 cm in 1 m.  Then make a plot of Period versus Length (in meters), fit it to a Power-Law and paste the result below.  
Graph with fit here
According to theory the formula for the period of a pendulum is 
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where T is the period of the pendulum in seconds, L is the length of the pendulum in meters, and g is the acceleration due to gravity which is 9.8 m/s2.  What was the power obtained from your fit?  How does it compare to the theoretical power seen in the equation above?

Compare powers here.

Use the formula above and Excel to calculate the theoretical periods for the lengths above and enter them into the table below.  The formula is something like =2*pi()*sqrt(B2/9.8) where we are assuming that the cell B2 holds a length (in meters). 
	Length (m)
	Period (s)
	Theoretical Period (s)
	Percent Error

	
	2.080
	
	

	
	1.888
	
	

	
	1.534
	
	

	
	1.3352
	
	

	
	1.0199
	
	


What formula did you use for in Excel to calculate the theoretical periods? 
Excel formula for theoretical periods here

One measure of accuracy of an experiment is the Percent Error, which divides the difference between the Experimental value and Theoretical vale by the Theoretical Value and multiplies by 100%. 
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You sometimes see the formula with an absolute value in the numerator.  You might also see Experimental replaced by Measured and Theoretical replaced by Accepted or True value. Calculate the percent error and add it to the table above.  Also paste below the Excel formula you used to calculate the percent error. 
Excel formula for Percent Error

What function in Excel does one use to take the absolute value? 

Excel function for absolute value

Leon Foucault made a pendulum that was 67 meters long.  Use you fit formula as well as the theoretical formula and Excel to estimate the period of such a pendulum. 
Estimated period for Foucault pendulum for fit

Excel formula for period of Foucault pendulum from “fit equation”

Estimated period for Foucault pendulum for theory

Excel formula for period of Foucault pendulum from theory

