Name(s):_____________     

Introductory Wave Speed Lab


Period:_____
Background:  A wave is a disturbance that travels through a medium without permanently disturbing that medium.  In this activity, the medium is a long slinky.  If one coil of the spring is suddenly pulled aside, it will exert a force on the next coil.  This wave disturbance will continue through the slinky.  This disturbance will travel at a definite speed.

Materials: 
 slinky

spring scale

stopwatch

meter stick

Procedure:

1.  Arrange the room, or find a large area to stretch out the spring.  Stretch the spring to 4 meters.  One student will need to hold each end. All the springs of the various groups should be parallel to each other to minimize tangles and problems.  

2.  A student holding one end should make a quick snap of their wrist to create a transverse pulse in the spring.  Just one wrist snap is needed.  Do not continue making excessive waves, this could tangle the spring.  You should note the pulse traveling along the spring, reflecting off the other fixed end, and then returning.

3.  Measure the time it takes for the round trip.  If the pulse isn’t visible for the round trip, just use the one way trip.  Take five trials so that they may be averaged.  We are timing a relatively small interval.  Human reaction time may influence any one of your measurements.  Taking the average of many will minimize this particular experimental error.

4.  Attach the spring scale to one end of the spring and note the tension, or force, in the spring.  If necessary, convert the spring scale units to Newtons, N.

5.  Next, extend the slinky to 5m across the floor, repeat the process.  Repeat the procedure for 6m too.

6.  Repeat the entire procedure again, but this time create a longitudinal wave instead of a transverse wave.  Do this by grabbing one end of the slinky in your hand, and giving it a quick shove forward.  You will see a compressed area that travels along the spring.   Again, it may be difficult to see the reflected wave, so you may need to use the one way trip. 

7. When finished, return all materials.  Take care not to tangle or damage the slinky.
8.  For both types of waves, you can find their speed based on the distance traveled and the time needed to cover that distance.  Be sure to account for the one way, or two way trip.

	Transverse Wave

	Spring length (m)
	Spring Tension (N)
	Trial #1
	Trial #2
	Trial #3
	Trial #4
	Trial #5
	Average time (s)
	Total distance traveled (m)
	Wave speed (m/s)
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	Notes:

	Longitudinal Wave

	Spring length (m)
	Spring Tension (N)
	Trial #1
	Trial #2
	Trial #3
	Trial #4
	Trial #5
	Average time (s)
	Total distance traveled (m)
	Wave speed (m/s)

	4m
	
	
	
	
	
	
	
	
	

	5m
	
	
	
	
	
	
	
	
	

	6m
	
	
	
	
	
	
	
	
	

	Notes:


Questions:

1.  Based on your collected data and calculations, what effect does spring tension have on wave speed?

2.  Based on your collected data and calculations, compare the speed of longitudinal and transverse 

     waves:

3.  Make a rough estimate of the wavelength of the transverse wave you created:_______ (m)  If you need 

     to, use the slinky to make the wave again, spot one wavelength on the floor, then measure it.

4.  Using this estimate, and previous information, calculate the frequency of the wave you made in the 4m 

     length spring.  Show F, W, A
5.  Calculate the period of the transverse wave you made in the 4m length spring.  Show F, W, A
6.  Label the crest, trough, amplitude, and wavelength of the wave below:


7.  Imagine that your favorite radio station is 102.5 FM.  This actually represents the frequency of the 

    radio station, 102500000 Hz. Calculate the period of that radio station.  Show F, M, A:

8.  The speed of a radio wave (light) is 299792458 m/s.  Calculate the wavelength of 

     that radio wave.  Hint, use the information from problem #7.  Show F, M, A:

