Wave Characteristics

Modified from C3P materials By Nancy J. Easterly, University of Houston-Downtown

Problem:  To picture various wave characteristics of a transverse wave including medium, equilibrium position, wavelength, amplitude, frequency, period, crest, and trough.

Materials:  Long strips of butcher paper about 30 cm (1 foot) in width.

Procedure 1:  

1. Roll the butcher paper strip.  Either place a meter stick inside the roll or just use your fingers at each end.  This allows the paper to feed freely when your lab partner pulls the other end.  Place another meter-stick across the paper on the top of the paper to help you guide the pen once you begin the back and forth motion..  Have one lab member use a thin tipped marker and position him/herself directly over the paper.  Using a consistent back and forth motion across the width of the paper begin to mark the paper with the pen as another lab member pulls the butcher paper strip with a constant speed.  It may take a little practice to get this just right.  Observe and record your results.   

2. This time make the consistent back and forth motion wider or less wide across the paper.  How does this change your results from step #1?

3. This time go back to the width distance used in step #1, keep the same consistent back and forth motion used in step #1, but have your lab partner pull the paper faster.  How does this change your results from step #1?

4. This time using the same width distance used in step #l, keep the same consistent back and forth motion used in step #1, have your partner pull the paper slower that step 1.  How does this change your results from step #1?

5. This time do not move your pen back and forth. Keep the pen stationary in the same position where you have been moving your hand back and forth.  Now pull the paper a short distance.  Observe and record your results.

Results:

In steps 1-4 you should see a wavy line called a sine curve.  We are now going to label the wave characteristics on your paper according to the information below.

1. The MEDIUM is the material that the wave is traveling through.  What would be the medium in this activity?

2. The CREST of the wave is the point of maximum positive displacement.  Often this is called the highest point on any wave.

3. The TROUGH of the wave is the point of maximum negative displacement.  Often this is called the lowest point on any wave.

4. The REST POSITION or EQUILIBRIUM POSITION of a wave is the midpoint of the wave halfway between a crest and trough on a symmetrical wave.  It is sometimes viewed as what the medium would look like when there is no disturbance.

5. The AMPLITUDE of a wave is defined as the distance from the crest or the trough to the equilibrium position of the wave.

6. The WAVELENGTH of a wave is the distance from a point on one wave to the same point on the next wave.  Often this is termed from crest to crest or trough to trough, but is not restricted to these two points when defining a wavelength.

7. The FREQUENCY of a wave is the number of disturbances or oscillation per second that occur.  In this activity the back and forth motion of you hand remained the same throughout the activity.

8. The PERIOD is the amount of time for one wave to occur.

Procedure 2:
1. Repeat step #1 of Procedure 1, but change the number of times your hand goes back and forth to more times per second (higher frequency).  Observe the drawing you made and describe the change from your first trial in Procedure one.  What changes do you observe?

2. Repeat step #1 of Procedure 1, but change the number of times your hand goes back and forth to fewer times per second (lower frequency).  Observe the drawing you made and describe the change from your first trial in Procedure one.  What changes do you observe?

Summing Up:

1. How can you obtain a wave pattern with the same wavelength, but different amplitude?

2. How can you obtain a wave pattern with the same amplitude, but with a shorter wavelength, if the speed of the paper does not change?

3. Describe the changes in the waves as you increase the distance of your back and forth motion.

4. Describe the change in the waves as your partner pulled the paper at a faster rate.

5. How can you obtain a wave with a higher frequency?

6. How can you obtain a wave with a longer period?

7. Even though we did not “change the medium” by actually changing the type of paper, when altering the speed of the paper, this is equivalent to a medium change.  When we changed the speed of the paper what happened to the number of back and forth motions that you hand created in a minute?  

What happened to the wavelength on the paper when the paper was pulled faster?  

What happened to the wavelength on the paper when the paper was pulled slower?

8. So based on question #7, if the medium is changed, what else changes?

.

9. Draw several waves across your paper.  Label:  equilibrium position, wavelength, amplitude, period, crest and trough.  Define medium and frequency in your own words.

