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Phone Home

Sound waves require matter to travel.  It travels the fastest within a solid material because the particles are closer together.  But what type of material works best to transport a quality sound?  Will the length of the material affect the quality of sound?  In this lab investigation, you will explore a primitive phone and phone system.
Materials:

2 paper clips

2 plastic cups

1 piece of string – 1 meter

1 piece of string – 2 meters

1 piece of fishing line – 1 meter

1 piece of fishing line – 2 meters

Procedure:

Part I: 

1. Punch a small hole through the center of the bottom of each plastic cup.

2. Push the end of the 1 meter string through the hole to the inside of the plastic cup.

3. Tie the end of the string to the middle of the paperclip.

4. Repeat for the other plastic cup with the other end of the string.

5. Repeat for the paper cups.

6. Have each person hold a paper cup with the string loose – 1 person should talk into the cup while the other listens.

7. Repeat, but tighten the string.

8. Now, have each person hold a plastic cup with the string loose, while one person talks into the other cup.

9. Repeat, but tighten the string.

Part II:

10. Now, set up your paper cup phone line with the 2 meter piece of string.

11. Making sure that the string is tight between the 2 cups, try out your paper cup phone.

12. Repeat with the plastic cup phone line.

Part III:

13. Set up your paper cup phone with the 1 meter piece of fishing line.

14. Making sure that the line is tight between the 2 cups, try out your paper cup phone.

15. Repeat with the plastic cup phone line.

Part IV:

16. Try your plastic cup phone with your partner around a corner.

17. Repeat with the paper cup phone line.

Part V:
18. Set up your paper cup phone line with the 2 meter piece of fishing line.

19. Making sure that the line is tight, try out your paper cup phone.

20. Repeat with your plastic cup phone line.

Part VI:

21. Pair up with another group and see how many lines/phones you can connect to yours and still have all of the phones work.  Using your plastic cups.
Analysis:

Part I:

1. Compare the sound quality and amplitude between the 2 phone lines, paper and plastic.
2. Compare the sound quality and amplitude between the 2 phone lines loose and the 2 phone lines tight.

Part II:
3. Compare the 2 phone lines’ sound quality and amplitude with a 2 meter string and a 1 meter string.
Part III:
4. Compare the 2 phone lines’ sound quality and amplitude with the 1 meter fishing line and the 1 meter string.

5. Compare the 2 phone lines’ sound quality and amplitude with the 1 meter fishing line and the 2 meter string.

Part IV:
6. Compare the 2 phone lines’ sound quality and amplitude around a corner.

Part V:
7. Compare the 2 phone lines’ sound quality and amplitude with the 2 meter fishing line and the 1 meter fishing line.

8. Compare the 2 phone lines’ sound quality and amplitude with the 2 meter fishing line and the 2 meter string.

Part VI:

9.  Draw a diagram of the “phone system” you created with other groups.  Describe the sound quality and amplitude of what you heard.  How is what you heard similar or different from the other people in the phone system?
Conclusion:

1. What can you conclude about how string tightness affects sound quality.

2. What can you conclude about the different types of “wires” and the quality and amplitude of sound?  

3. What can you conclude from the length of “wire” and the quality of sound?  
4. What can you conclude, from the “phone system” you set up, about how sound waves are best transported?  

