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Physics






 Mrs. Blanski

 

Period and Length of a Pendulum
Introduction 

A simple pendulum is a mass hanging from a string. A pendulum is said to exhibit periodic motion, that is, its motion repeats itself, taking the same amount of time each time. A swinging pendulum keeps a very regular beat. It is so regular, in fact, that for many years the pendulum was the heart of clocks used in astronomical measurements at the Greenwich Observatory.  Its steady back-and-forth motion serves to introduce the kind of periodic behavior associated with waves. In particular, you will investigate the relationship between the length of the pendulum and its oscillation period (T), which is the time for one complete back-and-forth motion. The theoretical period is obtained by a formula which is valid only for small angles 
 Apparatus 
 Ring stand with screw clamp 
 Pendulum bob with string 
 Meter stick; Stopwatch 

Purpose: 


1. To find the effect of the changing length on the period of a pendulum.

2. To find the mathematical relationship between the period (T) of a pendulum and its length (L).

3. To come up with an equation that relates period to length using y = mx+ b (using T2  vs. L plot)
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Procedure 
1. Use the meter stick to measure the length of the pendulum (100 cm at first), which is the distance from the top pivot point of the string to the MIDDLE of the bob (the approximate location of the center of mass). Displace the bob through a small angle, say less than 15 degrees, and release it. At a convenient moment, use the stopwatch to measure how long it takes for one complete oscillation. 

2. Measure the time it takes 10 oscillations, and then divide by the number of oscillations to obtain the average period. 
3. Repeat your measurement three times, letting each lab partner take turns timing the pendulum’s motion. 

Data Table  

 

	 

Length(L)

(cm)
	 

Time for 10 vibrations

(second)
	 

Period (T)

(Time for one vibration)

(second)
	 

 T2 (s2)

	0

 
	0
	0
	0

	20

 
	 
	 
	 

	40

 
	 
	 
	 

	60

 
	 
	 
	 

	80

 
	 
	 
	 

	100

 
	 
	 
	 


4. Now measure the period for 4 different lengths of the pendulum.  Use at least 10 oscillations for each period measurement. 

Enter the data into an Excel worksheet, with the following columns: 

  Length (L)       Period (T)         Period Squared (T2)

Make two charts of the data, as follows: T vs. L (Length on horizontal axis, Period on vertical axis), and T2 vs. L (Length on horizontal axis, Period squared on vertical axis)

5. Use the trendline analysis function of Excel by clicking on a data point and selecting from the chart menu “add trendline”.  Choose the appropriate type of trend that appears to fit your data. Under “options” you can select to display the equation on the chart.

Analysis 
1. In the event that one of your trendlines produces a straight line, the equation on the chart will provide a value of the slope for that line. Use this slope value and the theoretical equation to calculate the value for g, the acceleration due to gravity.
2. If the accepted value for g is 9.8 m/s2, what is the percent error for this experimental data?  

% Error =  | accepted value – experimental value | × 100 % 
                                    accepted value
3. Fit the Plot of the T vs. L to a power law. What power do you find? According to theory T = 2.01 L1/2. Do your results agree with theory? 

4. Describe the shapes of your plots? 

5. How would the period of the pendulum swing be affected if you did this experiment on the surface of the moon? 










