Simulation: Wave on a String

Learning Goal:  Students will study waves and learn the properties of them, including those in reflection and refraction.

Access:  Go to http://phet.colorado.edu., click on ‘Wave on a String’ simulation
1. Experiment with the simulation for several minutes to familiarize yourself with the different adjustable variables.

2. On another piece of paper, predict how the waves will behave in the following situations.  Also provide a reason for your choices.

a. pulse, loose end (everything else normal)

b. oscillation, no end, less tension

c. oscillation, fixed end, high tension

d. pulse, fixed end, high pulse rate, high frequency

e. pulse, loose end, low frequency

f. oscillation, no end, high damping, low tension, low frequency

3. Now use the string wave simulations to verify the predictions, and make corrections to any that may have been wrong.  Also give new explanation/ reasoning for any incorrect predictions.

4. Set it to pulse with a fixed end, high tension and zero damping in order to get a good wave.  Note which way the wave is going when it comes back from the fixed end.  Switch the fixed end to the loose end and note the reflection of the wave.  How do the fixed and loose ends compare?

5. Using the same settings from step 4 use the timer and ruler to find out how fast the wave is moving.  Change the tension and find the difference between this one and the first one.  This shows how tension affects wave amplitude and speed.

6. Keeping the wave the same height, move it twice as fast and record how fast it is moving.

7. Keeping the wave moving at the same speed, make it go twice as big and record how fast it is going.  This shows how amplitude affects velocity of the wave.

8. Now write a scenario of your own.  Predict how the wave will behave, and then verify with the simulation and make any adjustments.

9. Exchange your scenario with another group.  Predict how their scenario wave will react, then test your prediction with the simulation.
Questions

1. What was the difference between the loose and fixed ends when it comes to wave reflection and refraction?  

2. Which of those terms (reflection or refraction) can be used to describe what happened?

3. How does wave amplitude affect wave speed?

4. How does wave tension affect wave speed

5. How does pulse width affect wave speed?

