8th Grade Integrated Science

Standard IV, Obj. 1

Title:  Internet Waves

Description:  Students will use an interactive website to discover the principals of waves.  This can be done as a class activity with a single computer or an individual or group activity for students.

Time Needed:  50 minutes
Materials:  Classroom computer for pairs of students or teacher computer with projector, student worksheet.

Procedures:

1. Frontloading:  Use a long slinky or heavy rope and have two students send waves to each other in the front of the room.  Ask the students what they are sending on the rope.  Be sure the class understands that one student is sending the other student energy.  Ask questions like:  If the student sending the waves sends them faster or larger in amplitude, what happens to the amount of energy needed?  

2. Have the student receiving the wave close their eyes and say whether they think the wave has more or less energy.  Ask them how they know.

3. Begin the computer animation (http://phet.colorado.edu/simulations/sims.php?sim=Wave_on_a_String) 

and allow students to work through the worksheet.

4. Compare student answers and see which students got all the wave parts correctly labeled.  Have them draw and label their wave on the board.

5. If time allows, these two websites may be used to learn more about sound waves:

6. http://www.worsleyschool.net/science/files/sound/energy.html
7. http://www.worsleyschool.net/science/files/aboutsound/page.html
Student Sheet







Name______________________










Period_______
Introduction: When someone speaks to you, does the air they exhale as they speak reach your ears?  What does?  In this activity, you will discover some scientific principles that will help you understand the answer to this question.
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Begin by labeling this wave with the following

terms:  wavelength, amplitude, crest and trough.

If this wave took 1 second to travel, its frequency

would be 1 wave/second.

Go to the website: http://phet.colorado.edu/simulations/sims.php?sim=Wave_on_a_String
1. Click on “run now” and wait for program to load.

2. Start by picking “oscillate” next to the wrench.  A series of waves will be produced.  

3. Change the number above “damping” to 25.

Amplitude

4. Write down the number you see above the word “amplitude”:_______

5. Press the “pause” button and draw the wave by putting your paper over the computer screen and lightly trace the wave with your pencil.  

Wave Drawing: 

6. Move the dial to change the amplitude to a high number.  Number:_____ Pause and trace the wave again: 

Wave Drawing:

7. What happened to the wave? 

8. Move the dial to reduce the amplitude.  Number:______  Pause and trace the wave again: 

Wave Drawing:  

9. What happens to the wave when you change the amplitude?  

10.  Has the wavelength changed?          

11. What is amplitude? Check your wave in the introduction.  Would you change where you labeled amplitude? 

Frequency

12. Move the number above the word “amplitude” back to 50.  Write down the number you see above the word “frequency.  Number: __________
13. Press the “pause” button, flip the paper over and draw the wave by putting your paper over the computer screen and lightly trace the wave with your pencil.
Wave Drawing:

14. Move the dial to change the frequency to a high number.  Number:_____ Pause and trace the wave again: 

Wave Drawing:

14. What happened to the wave? 

15. Move the dial to reduce the frequency.  Number:______  Pause and trace the wave again: 

Wave Drawing:  

16. What happened to the wave?  

17. How are the three waves different from each other?  

18.  Based on those three drawings what do you think wavelength is?  

19.  Frequency is the number waves that travel per second.  What happens to the frequency when the wavelength gets shorter? 

21.  Draw a wave in the box below with the amplitude and wavelength labeled correctly.  



20. Use the computer simulation to test a question you have.  For example, we have just found out what happens when the frequency and wavelength change.  There are several other things the program can do.  Write your question here: 

21. Use the program to answer your question.  What did you find out?

22. How can you increase the amount of energy in a wave (what two characteristics of the wave do you change)?
