Iona Prep Physics
                                               Laboratory Exercise

A Simple Pendulum

Question: How long should a pendulum be to have a period of 1 second?
To answer this question, you must find out how the rate at which a pendulum swings back and forth depends upon the length of the pendulum.  You will then be able to predict  how long a pendulum should be in order to have its bob to swing back and forth once every second.
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· The Length of the pendulum (L) is measured from the support to the center of the bob.  

· Keep angle theta as small as practical in order to get the best measurements.

Apparatus: Pendulum clamp; pendulum bob; gallows pole, meterstick; stopwatch

A simple pendulum consists of a mass (called the bob) suspended by a thin string from a fixed support.  A complete vibration of a pendulum consists of two swings of its bob, one forward and the other back, so that the bob returns to its original position.  The time for a complete vibration is called the period of the pendulum and is designated by the letter T.

To illustrate how to measure the period of a pendulum, adjust a pendulum so that  its length is 50 cm as measured from the point of support to the center of the bob.  Set the pendulum swinging through a SMALL arc (no more than 15 degrees). Measure the time it takes the pendulum to make 50 complete vibrations.  To determine the period (time for one vibration, T), divide this time by 50.

In order to find the length that gives a pendulum a period of 1 second might require a great many trials before the correct length is found.  A better method is to determine the period of a series of pendulums of increasing lengths.  If the data is plotted on a graph, the length of a pendulum of period 1 second can be determined from the graph.

Procedure:
Download the computer stopwatch located at:  http://ionaphysics.org/lab/resources/stopwatch.htm   . 
Measure the periods of a series of pendulums whose lengths are approximately 10 cm, 20 cm, 30 cm, 40 cm, 50 cm and 60 cm.  Record your data in a table.

If you drew a graph with length (L) along the x-axis and period (T) along the y-axis it would be a curve. Since the graph is a curve, there is some difficulty in predicting the value of the length because you cannot be sure that you have drawn the curved line between the plotted points accurately.

You will probably get a more accurate result if you find a relationship between the length of the pendulum and its period which can be represented by a straight line.  Such a relationship is suggested by the nature of the curve relating L to  T, which looks like a parabola.  In a parabola, the Y coordinate of each point is proportional to the square of the X coordinate. Here the X is L and the Y is T.  
Proceed , therefore, to determine the value of T2 for each line in the table and plot L along the x-axis and T2 along the y-axis.  From this graph estimate the length of the pendulum whose period is one second.

Conclusion:
A pendulum _________cm long will have a period of 1 second.

Data:

	Length of Pendulum (cm)
	Time for 50 vibrations (sec)
	Period (T) (sec)
	Period2

T2  (Sec)2

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


