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Pendulum Lab


From the time of Galileo, pendula and the factors that control them have bothered scientists. It seems awful simplistic to believe only one variable and not some others control the period (the time it takes a pendulum to go through one cycle). The purpose of this lab is to investigate the effect of changing one of these variables at a time and note to see if it has an effect


It seems at first as though mass (m), length of the bob (L), and angle of release ((), should all vary the measured period, T. In this lab you will design an experiment to test one of these three variables while the other two are held constant. Once this is done, we’ll hold that first and third quantities constant and vary just the second variable. Finally, we’ll hold the first and second constants and vary the third. You should fit all this into the accompanying data table and follow each third of your data with a statement of the effect of that variable on the pendulum’s period.

Go to   http://phet.colorado.edu/simulations/sims.php?sim=Pendulum_Lab
If you click “Run Now!”, a window will open with the Pendulum Lab Simulation.  (Note: if clicking “Run Now!” does not work, you may need to hit “Download” and open from there).
In the green box on the right, check the small box next to photogate timer.  A gold box should appear on the left.  When you start the pendulum, you can click Start in the photogate timer box, and you will get the time it takes to complete one cycle, which is also known as the period (T).

You will need to adjust the length of the pendulum, the amount of mass at the bottom of the string, and the angle you release the pendulum from to see how these three factors affect the period of the pendulum.

A few things to keep in mind:

1. Don’t let the initial starting angle from the vertical exceed 35 degrees.

2. Only change one variable at a time.

3. After you change either the mass or the pendulum length, be sure to drag the pendulum back to the angle you were previously using.

4. The photogate timer will calculate the period starting at the equilibrium point, so don’t be surprised if it does not start timing right away.

Pendulum Lab

Possible factors that influence the period of the pendulum:

What factors will you be testing?

1. ______________________________variable:_______

2. ______________________________variable:_______

3. ______________________________variable:_______

1. Experiment 1: Which variable is being tested? 





	Trial
	m
	L
	(
	T(s)

	1
	
	
	
	

	2
	
	
	
	

	3
	
	
	
	

	4
	
	
	
	

	5
	
	
	
	


Summarize what you can conclude about the trials and subsequent period for this experiment 1 data.

2. Experiment 2: Which variable is being tested? 





	Trial
	m
	L
	(
	T

	1
	
	
	
	

	2
	
	
	
	

	3
	
	
	
	

	4
	
	
	
	

	5
	
	
	
	


Summarize what you can conclude about the trials and subsequent period for this experiment 2 data.

3. Experiment 3: Which variable is being tested? 





	Trial
	m
	L
	(
	T

	1
	
	
	
	

	2
	
	
	
	

	3
	
	
	
	

	4
	
	
	
	

	5
	
	
	
	


Summarize what you can conclude about the trials and subsequent period for this experiment 3 data.

Questions:

1. Which factors did not affect the period of the pendulum?

2. Which factor(s) has a small affect on the period (if any)?

3. Which factor(s) has a significantly large influence on the period?
Graph the relationship this factor (variable from question #3) vs. period (T) to represent the influence this factor has on the period of the pendulum.
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


4. Can you think of any factors that you would like to test but could not test in the lab? What do you think would be the outcome of this “thought” experiment?

5. Look online for the equation for a “period of a simple pendulum”.  Use this equation along with one of your data sets to calculate the period of your pendulum.  Please circle the data set (row in the data table) that you choose to calculate.







