
Models of Motion – Spring, 2014-15    

 

Lab 33: One Dimensional Waves of Wonder 
 

Equipment: Slinkies for Part 1, videos for Part 2, data collection as a class for Part 3. 
  

Groups & Lab Notebook: Work in groups of 2 or 3 for Part 1 and 2. Update Table of Contents. General Lab Notes guidelines. 
 
Part 1: Try It 
1.  Obtain a “short” slinky and a meter stick. Either on your table or on the floor, stretch the slinky out straight, with 

one partner holding one end and a second partner holding the second end. Send a longitudinal wave pulse down 
the Slinky. Get a sense for how long it takes the pulse to travel from one end of the slinky to the other, reflect, and 
come back to the beginning.  

2.  Keeping the slinky the same overall length, increase the tension in the slinky (maybe by bunching up a few more 
coils at one end). Send a longitudinal pulse and get a sense for the travel time – longer or shorter than before? 

3.  Repeat three more times (so 5 total observations), each time increaseing the tension in the slinky.  
4.  Now, repeat as before, but this time with a transverse wave pulse (ask if you’re not sure what this means). Note 

that here the effects of friction will probably be very noticeable. See what you can do re: determining a qualitative 
relationship between tension in the slinky and speed of the wave pulse. 

5.  This time, one person should move their end of the slinky back and forth vigorously in an oscillatory back and 
forth motion, trying to make a transvers standing wave. Determine the frequency of oscillation and the wavelength 
of the standing wave (ask if you’re not sure what this means). 

6.  For the same tension in the slinky, increase the frequency of oscillation until you get a different standing wave 
pattern. Again determine the frequency of oscillation and the wavelenght of the standing wave. Repeat for 5 
different standing waves (all holding the same tension). 

7.  Try to make a standing longitudinal wave.  
 
Part 2: Watch It. Watch the following videos. Make sure to actively engage with the videos: pause, re-wind, and 
re-watch as needed. Write down vocabulary, draw sketches, note questions, discuss with your partners, etc. 
1. https://www.youtube.com/watch?v=jUQkG1A0_Sk (note the last bit is A0_Sk). There is narration, so make sure 

you have the volume turned on at your computer enough so that you can hear the narration but not so loud as to 
interfere with your neighbors.  

2. (Some of the following series of videos) will reinforce/repeat material from the first video.  
a) http://mit.tv/zdoDM6 
b) http://mit.tv/wI0lae 
c) http://mit.tv/ztfVDs 
d) http://mit.tv/yuwmeA 
e) http://mit.tv/wZjCGB 

 
Part 3: Measure It – Standing Waves I. We’ll collect data as a class, though if you finish before the class is 
ready, feel free to work with Krishna and Diane to interact with the apparatus. For this part of the lab, we have a 
speaker hooked up to a function generator tied to an elastic string; the string’s other end is tied to a lab stand. 
1. We’ll adjust the frequency and try to make standing waves. We’ll play with the strobe light to see what that reveals 

about the motion of the string. 
2. Collect data of frequency, number of nodes, and wavelength. Make sure to sketch pictures of the standing waves. 

Organize data in a table. 
 
Part 4: Measure It – Standing Waves II. For this part of the lab, we have a speaker hooked up to a function 
generator tied to a string; the string’s other end goes over a pulley. That end of the string has masses hanging from it, 
so we can change the mass and thus change the tension in the string. 
1. We’ll adjust the frequency and make a particular standing wave for a particular tension, measuring the frequency 

and wavelength of the standing wave. 
2. We’ll increase the tension, adjust the frequency to get the same harmonic as in the previous step, and measure 

the frequency and wavelength. We’ll repeat this several times. 
 
Part 5: Analysis. 
1. Look over your data from Part 3. What patterns in your data do you notice? 
2. Look over your data from Part 4. Note that wave speed equals frequency times wavelength. Make a plot of 

tension vs. wave speed (what goes on what axis?). See if you can determine a qualitative relationship between 
tension and wave speed. See if you can determine a quantitative relationship between tension and wave speed 
(hint: try a power law fit).  


