Frequency of a Pendulum Computer Lab
Problem: How is the motion of a swinging pendulum like a wave? And how does the length (or wavelength) of a pendulum affect the frequency?

Background: We have learned that a wave is a disturbance that transfers energy. It has a few properties that affect the wave. One is wavelength – this is the distance from crest to crest on a wave. In this lab, the length of the string of the pendulum will represent the wavelength. Another property that affects waves is the frequency – this is the number of waves that pass a point in one second. As you will find in the lab, the frequency is controlled by the wavelength. The Hertz is the unit of frequency. Another property of any wave is the velocity – this is the frequency x wavelength. The last property of a wave is the amplitude – this is the energy in a wave based on how high it rises and falls. In this lab you will be looking at some of these properties by looking at a pendulum as a model  of a wave. 
Materials: Stopwatch, meterstick, 1 meter string, large washers, ring stand and clamp

Procedure: 
1. On computers in room go to PHET, click on play with sims, physics, motion, pendulum lab (If not in J-18 go to web site www.phet.colorado.edu)
2. Be sure the setting on side bar are as follows: Mass slider is at 1.00 kg, friction slider is none, Real time is checked, earth is checked, other tools is checked, photo gate is unchecked
3. Move the length slider so the weight is hanging 2.5m down

4. Pull the weight back 45 degrees from rest position and release the weight so that it will swing back and forth.

5. Start the timer (make sure other tools is checked)

6. Count the number of times it swings back and forth in 30 seconds and record (1 cycle or swing is over and back).

7. Repeat steps 4 and 5 twice more for  3 trials.

8. Hit reset, Repeat steps 3 – 6 but change the slider so the weight is hanging at 1.5 m and .5 m. 

9. Calculate the frequency by dividing the average swings in 30 sec by 30sec (answer is in Hertz) (you can use the calculator on the computer)
10. Calculate the speed of the wave by multiplying the wavelength (string length in meters) x frequency.
Observations/Data Fill in the data table 
	Pendulum length in meters
	# of swings in 30 sec
	# of swings in 30 sec
	# of swings in 30 sec
	# of swings in 30 sec
	Frequency in Hertz (average swings /30)
	Velocity in m/s = wavelength x frequency

	(wavelength)
	Trial 1
	Trial 2
	Trial 3
	Average
	
	

	2.5 m
	
	
	
	
	
	

	1.5 m
	
	
	
	
	
	

	0.5 m
	
	
	
	
	
	


Conclusion: answer on back or other page in complete sentences

1. What is the definition of a wave?

2. What is the definition of frequency?

3. Which length of string had the highest frequency?
4. Which length of string had the lowest frequency?

5. What is the relationship between the length of the string and the frequency?

6. What is the relationship between velocity and wavelength?
Name ___________________








