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Wave Behavior Lab

Introduction

The lab will demonstrate the relationships of wavelength, frequency, amplitude, and wave speed for transverse waves. Waves are a wiggle in space and time. This wiggle, or vibration, will be perpendicular to the direction of wave travel for transverse waves. You know this from lake waves, they move (or wiggle) up and down, but travel across the lake.

In today’s lab you will:

1) alter the frequency and record impacts on wavelength and wave speed.

2) alter the amplitude and record impacts on wavelength, frequency, and wave speed.

Theory
The relationship of wavelength and frequency is set by the formula v = λf, where v is wave speed (m/s), f is frequency (hertz), and λ is wavelength (m).

The concepts of wavelength and frequency shown in the transverse waves apply to compressional (longitudinal) waves as well. Transverse waves are easier to see and  relate to, so we will study those in this lab.

Formulas & Notes

Pre-Lab Questions:

The figure below shows a rope on a tile floor with a knot at point A. Someone has shaken the end sideways to make a pulse. You are looking down and taking a movie of the motion. Below is one freeze frame of the movie.
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1. If you advance the movie one frame, the knot at point A would be

a) in the same place 
b) higher 
c) lower  
d) to the right
e) to the left

2. If the person generates a new pulse like the first but more quickly, the pulse would be

a) same size

b) wider

c) narrower



3. If the person generates another pulse like the first but he moves his hand further, the pulse would be

a) same size 

b) taller

c) shorter

Now the person moves his hand back and forth several times to produce several waves. You freeze the movie and get this snapshot.
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4. If you advance the movie one frame, the knot at point A would be

a) in the same place
b) higher 
c) lower  
d) to the right
e) to the left

5. If you advance the movie one frame, the pattern of the waves will be _________relative to the hand.

a) in the same place 

b) shifted right

c) shifted left

d) shifted up

e) shifted down

6. If the person starts over and moves his hand more quickly, the crests of the waves will be

a) the same distance apart

 
b) further apart  

c) closer together

Procedure

1. Open the simulation at http://phet.colorado.edu/simulations/stringwave/stringWave.swf
2. Set the damping to zero.

3. Set the tension to high.

4. Choose the “No End” button.

5. Wiggle the wrench to create a single pulse on the top side of the string. Do this several times until you get a “wavy” looking wave. Draw your observations of this pulse as it travels down the string.

6. Wiggle the wrench to create a single pulse on the bottom side of the string.  Draw your observations of this pulse at it travels down the string.

7. Describe any similarities or differences between the two cases you have just observed.

8. Change to “oscillate” to produce a continuous stream of pulses.  Check the “rulers” box and the “timer” box.  

a. Set the amplitude to 50 and the tension to high.  

b. Leave the damping setting at zero.

c. Use the ruler to measure the wavelength of your wave (the distance from crest to crest). Use the pause and step buttons to get the wave to line up along the ruler for easier reading. 

d. Find the time of one wave by timing either (1) how long it takes for the next crest to reach the point of a present crest, or (2) how long it takes for the oscillator to complete one cycle. 

e. For five different frequencies, measure the wavelength of the wave produced.  Record the frequencies and wavelengths in a table below:

	Trial
	Frequency (hz)
	Time for

one wave (sec)
	Wavelength (m)
	Wave Speed (m/s)
	Observed speed (.wavelength/time)

	1
	
	
	
	
	

	2
	
	
	
	
	

	3
	
	
	
	
	

	4
	
	
	
	
	

	5
	
	
	
	
	


f. Wave speed is calculated by multiplying frequency and wavelength.  Calculate the wave speed for each pair of frequencies and wavelengths.  Record these values in your table.

g. What is the relationship between frequency and wavelength?  Create a graph using excel showing wavelength vs. frequency.  Use scatter plot and add a best fit line with the equation showing.

h. What is the relationship between wave speed and frequency?  Create a graph using excel showing wave speed vs. frequency.  Use scatter plot and add a best fit line with the equation showing.

9. Keep  “oscillate” to produce a continuous stream of pulses.  

a. Leave the damping setting at zero.

b. Change frequency and amplitude as shown in the table below:

	Trial
	Frequency (hz)
	Amplitude (cm)
	Time for

one wave (sec)
	Wavelength (m)
	Wave Speed (m/s)
	Observed speed (.wavelength/time)

	1
	50
	10
	
	
	
	

	2
	50
	50
	
	
	
	

	3
	50
	100
	
	
	
	

	4
	10
	10
	
	
	
	

	5
	10
	50
	
	
	
	

	6
	10
	100
	
	
	
	

	7
	80
	10
	
	
	
	

	8
	80
	50
	
	
	
	


c. What impact does amplitude have on wavelength, frequency, and wave speed? Why?

POST LAB QUESTIONS

1. How does the amplitude affect the shape of the wave?

2. How does the frequency affect the shape of the wave?

3. You go to the beach on both days of the weekend. On Saturday, the weather is stormy and the waves are hitting the shore very frequently. On Sunday, the weather is calmer. 

	Draw the Saturday waves with high frequency, high amplitude
	Draw the Sunday waves with low frequency, high amplitude

	


	


4. What is the frequency if 512 waves pass in 74 seconds?

5. What is the wavelength of a sound with a frequency of 192 Hz?

6. What is the speed of lake waves if the frequency is .4 Hz and the wavelength is 13 m?

7. What is the frequency of a light wave that is 1X10-5 m and travels at 3X106 m/s?

A





A








