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Purpose: To investigate the properties of waves using a slinky as a model.



Materials: 


SlinkyTM

stopwatch


meter stick

Procedure and Observations:


1. Measure out and record a distance of approximately 3-5 meters (based on size of slinky) with a meter stick.  

2. Have two group members stretch the slinky to this measured length.

3. Grip the slinky firmly.  Make a quick sideways snap with your wrist to produce a transverse pulse in the slinky.

Q1
What happens to the amplitude (see diagram) of the wave as it travels?  Why do you imagine this occurs?

4. Gather several coils and release them to produce a longitudinal pulse in the slinky.

5. WAVE SPEED: Using the stopwatches, collect at least three values for the time it takes transverse waves to travel from one end to the other, AND back (to reduce reaction time error).  Use these values to calculate the speed of transverse waves.    Vary the amplitude of the transverse wave (this is tough to do with a longitudinal)… 

6. Repeat step 5 for longitudinal waves.  
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Q2 
A transverse wave is shown below.  Sketch a transverse waveform that has greater amplitude.    


Q3
Does changing the amplitude of the wave affect the wave speed?

Q4
Can any student produce a faster wave than the others, all other things being equal?

Q5
What, if anything, happens to the speed of the wave as it travels?

7. Produce 2 or 3 quick transverse pulses in the slinky.  Repeat as necessary to answer the following:

Q6
Does the distance between the pulses (wavelength) change as the pulses move?

8.
FREQUENCY AND WAVELENGTH: The frequency of a wave is measured by the number of waves that pass a point in a certain amount of time.  You can increase the frequency by generating waves more quickly.

Q7

Is there a relationship between frequency and wavelength?  If so, what is it?

9.
INTERFERENCE: Have each student at the end of the slinky generate a transverse pulse at the same time.  Observe what happens as they cross each other.  

Q8
Do the waves bounce off each other, or do they move through each other?  

Q9
What happens to the amplitudes of the waves as they pass through each other?

10.

REFLECTION: What happens to the orientation (upright or flipped/inverted) of a wave pulse when it is reflected off each person’s hand?  

Q10 
Describe the results.

Applications:  Based on your findings, answer the following questions.

1. Describe how to increase the amplitude of the following:  sound wave, water wave, and transverse slinky wave.

2. Does the speed of sound (or any wave) depend upon loudness (amplitude)?  Do louder sounds travel faster than quiet sounds?

3. Do high frequency waves travel faster than low frequency waves?  Do the sounds from a piccolo travel faster than the sounds from a tuba?  
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WARNING: Slinkies are delicate in nature, and should be handled with the ultimate care.   Avoid dropping one or both ends of a Slinky.  If you are seen mistreating a Slinky, you may lose your laboratory privileges.  If you tangle a Slinky, and cannot untangle the slinky, you will need to pay a $10 replacement fee. Super Slinkies are not cheap. 
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