Make Some Noise Lab

Mrs. Wolfe

Name ____________________ Period _____________ Score _______/10

Objective:  To understand that sound is made of vibrations created during compression waves;  to understand that all materials vibrate differently, and therefore transmit sound differently.

Introduction:  Vibrations cause sound.  Smack a hammer on a nail.  The hammer vibrates when it hits the nail.  This vibration creates compression waves in the air around the nail that travel to your ear.  These compression waves vibrate your eardrum and your brain perceives this as sound.  So why does it sound different when you smack the hammer on a wooden stake?  In this lab, we’ll explore how different materials vibrate differently.

Pre-lab Questions:

1. Is sound a transverse or longitudinal wave?

2. Explain how sound travels from your vacuum cleaner to your ear.

3. Demo:  Your teacher will demonstrate how a vibrating tuning fork makes waves in a dish of water.  Watch this demo and explain why there are waves in the water.

Part A– Traveling Sound

1. Obtain a metal hanger and a piece of string that is 1 meter in length.

2. Tie the center of the string to the neck of a metal hanger.  Be sure to knot it!  You should have about ½ meter of string dangling from both sides of the knot.

3. Wrap the end of one string around your index finger on your left hand.  Wrap the end of the second string around your index finger on your right hand.

4. Swing the hanger so that it strikes the countertop.  BE SURE EVERYONE IS OUT OF THE WAY SO NO ONE GETS HIT!

5. Observe and describe the sound that you hear in the data section.

6. Place your index finger in each ear.  Keep the string wrapped around them!

7. Repeat step 4 while keeping your fingers in your ears.  Each group member must do this once!  

8. Observe and describe the sound that you hear in the data section.

9. Answer post-lab questions for Part A.  

Part B- Phoning Home through thick and thin

1. Obtain two cups of the same size, a piece of thread about 3 meters long, and 2 paper clips.

2. Push the string up through the hole in the bottom of one cup.  Pull it to the top of the cup.

3. Tie a paper clip to the end of the string at the top of the cup.  

4. Pull the paper clip down to the bottom of the cup.  (This paper clip will keep the string from slipping out of the cups).

5. You and your partner should each grab one of the cups.  Move apart until the string is tight.  

6. One student should hold their cup at their ear.  

7. Your partner should talk into the cup.  DO NOT SHOUT into your cup!

8. Record your observations.

9. Repeat steps 1-7 using yarn instead of string.

10.   Repeat steps 1-7 using wire instead of string.

Data: 

Part A

Description of Sound from a METAL hanger transmitted through air:

Description of Sound from a METAL hanger transmitted through string:

Part B

	Medium
	Description of Sound

	Thread
	

	Yarn
	

	Wire
	


Post-lab Questions:  

Part A

1. Which transmits sound better – air or string?

2. Air is a gas while string is a solid.  Draw a picture of the atoms that make up the air versus the atoms that makeup the string.  In which substance are the atoms closer together?


                 


   Air



    String

3. Individual atoms vibrate when sound waves (compression waves) pass through them.  In order for sound to travel through a substance, the atoms of that substance must be close enough to bump into one another.  Closer atoms mean more vibrations, and better transmission of sound.  Knowing this, would you expect a liquid to transmit sound better than the string?  Why or why not?

4. The two objects shown below have different densities.  Circle the object that would transmit sound the best.  Which object is more dense?



        Object A


        Object B

5. Explain how density affects an objects ability to transmit sound.

Part B

6. Notice that you started the experiment with thin thread, increased to the thick yarn, and ended with thicker wire.  Did sound transmission improve or worsen as your medium became thicker?     

7. Explain why thicker objects are better at transmitting sound.  (Hint:  It has to do with question #4 above).

8. Why are our telephone cables made of wire?






















