Determination of Gravitational Acceleration

 

Objective:  Determine the gravitational acceleration g from the simple pendulum’s period.

Apparatus:  Meter stick, protractor, pendulum, timer.

 

Theory:  A simple pendulum consists of a small mass (a bob) attached at the end of a massless string.  The smallness of the bob and the massless string assumption simplifies the mathematical solution to the problem, and with additional assumption that the amplitude of the oscillations is also small, yields the following value for the period (T) of the pendulum:
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or we can rewrite this as
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where [image: image3.wmf]l

 is the length of the pendulum, and g is 9.8 m/s2.

Note that pendulum’s period squared (T2) is proportional to its length l and g.

Procedure:  Set the length of the string to roughly 80 cm, measured from the fixed point to the center of the bob. Swing the pendulum by releasing it at rest from an angle θ=20o to perform a test run. This angle is measured from the vertical direction as shown in the figure, while the string is kept taut.  Make sure that for each of the runs described below, the starting conditions (no push, same angle) are as identical as possible. Record your data into the table provided below by timing 20 oscillations, and repeating it for other pendulum lengths.  One oscillation is the cycle of the pendulum’s motion starting from its initial position, and coming back to the same position. 

 

	Length [cm]

l
	Number of Osc.

O
	Total time [s]

Ttotal
	Period [s]

T=Ttotal/O
	T2 [s2]

	80(
	20
	
	
	

	75(
	20
	
	
	

	70(
	20
	
	
	

	65(
	20
	
	
	

	60(
	20
	
	
	

	55(
	20
	
	
	

	50(
	20
	
	
	

	45(
	20
	
	
	

	40(
	20
	
	
	

	35(
	20
	
	
	


 

 When you got this far, you are ready to make a graph of T2 versus l. 

 

Your report should include the following in addition to the graph and the data table.

 

Find the slope of the data on the graph, gexp = _______________

 

Find the expected value of period (from your textbook) gth = _________
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= ________________

Remember to report the precision of all measurements in the Original Data section of your lab report.  For your Results, plot a graph of T2 versus l and find its slope, showing all required equations.  

Follow the sample write-up religiously.  See me if you have any questions.  
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