Introduction to Sound 

by Paula Gonzalez

and Kay Stokes
Introduction
Listen to recorded sounds on DVD/ tape recorder or from PowerPoint entitled "Introduction to Sound PowerPoint).  Students will try to guess what the different sounds are.

Internet Sites
www.spartechsoftware.com/reeko/Experiments/ExpGoodVibrations.htm

www.galaxy.net/~k12/sound/index.shtml

www.fl.edu/fellows/fellow2/apr99/soundindex.html

www.stomponline.com/percuss2.html

Standards
4th grade 


9b-Identify and explore forms of energy such as heat, sound, light, or electricity.

6th grade


10b-Investigate forms of energy such as heat, sound, light, or electricity.

8th grade


10e-Analyze mechanical waves (sound waves, water waves, earthquake waves) and electromagnetic waves (light, infrared, x-rays, etc.).

Higher level thinking 

See Lesson on Salt Voice Prints

Final Product of Lesson
Create a Venn Diagram of good versus bad sounds.

Make a list of 10 different sounds you hear at home.  Place the sounds in the appropriate place on the Venn Diagram and be ready to discuss and defend your choices.

Introduction to Sound
Lesson Plan

Introduction

Listen to recorded sounds on DVD/ tape recorder or from PowerPoint entitled "Introduction to Sound PowerPoint).  Students will try to guess what the different sounds are.

Materials


2 different projects to help demonstrate some of the physics of 

           sound:


(1) 5 plastic Easter eggs for each group…small items such as 

             
 rice, paper clips, dried beans, marbles, pennies, etc.


(2) Toilet paper roll cardboard inner tube for each student with 



 wax paper, rubber band, and items to decorate tubes 



 (markers, rickrack, glitter, glue, etc.)
Demonstration 1:

1.  Teacher will fill plastic Easter eggs for each group with a different item in each egg.  Put some rice in one egg, paper clips in another egg, etc. 

2. Teacher will keep track of what you put in each egg by writing numbers on the eggs.

3.  Have each group try to figure out what is inside each egg by shaking and listening to the sound generated.

4.  Students will keep a record of what they think is inside each egg. (Record Sheet is included)
5.  After 10 minutes, the predictions for each group are posted on chart paper, dry erase boards, etc.
6.  Compare/contrast the choices…telling why the sounds reminded them of their choices. (using adjectives)

7.  Teacher will give students a list of what is filled in each egg.

8.  Students will have the opportunity to change their mind about some of the previous guesses.

9.  Now open the eggs and see how close the guesses were to what was actually inside each egg.

Demonstration 2:
1. Students will make a musical instrument called a kazoo out of a toilet paper roll inner tube, a small square of wax paper about one inch larger than the end of the cardboard tube, and rubber bands.

2.  Students may decorate their kazoo by using markers, rickrack, glitter, glue, etc.

3.  To make kazoo, cut a small square of wax paper about one inch larger than the end of the cardboard tube.  After doing that, wrap the wax paper over one of the ends of the tube and put a rubber band over the paper to hold it in place.  Now, put the open end of your kazoo up to your mouth and hum a tune into it.  Notice how the kazoo buzzes and vibrates to amplify (make louder) the sound of your voice.

Final Product:

Have students make a kazoo out of a different material, for example a paper towel holder, and compare/contrast the different sounds that can be made using the different materials.

Have students complete Summary Questions for Demonstration 1 and 2.

Background Information:

Sound is created when the air around us gets pushed quickly (compressed) and then the push stops.  This air compression produces what scientists call a sound wave.  Our ears can detect that wave and through the ear's eardrum, some small bones, and some nerves, and tells our brain that a sound was just heard.  Our brain can determine quickly all kinds of different sounds.  Notice how just very small differences in the sound that came from the plastic eggs was just enough for you to figure out what was in each egg.

The sound of our voice seems to be made louder by humming into the kazoo because the kazoo resonates or vibrates with the sound of your voice.  Your voice is a complex sound wave that contains lots of different sounds all put together so that it sounds like one sound.  Scientists call the different sounds harmonics, and all those harmonics together is what makes your voice sound different than someone else's.  As your voice travels down the cardboard tube and reaches the wax paper, the wax paper vibrates and all those harmonics get amplified (made louder).  Not all the harmonics get amplified the same amount, so the kazoo actually changes the way your voice actually sounds.  When you hum a tune into the kazoo, you get a completely different sound.  Some people call this music, some call this noise.
Record Sheet


    Guess 1


         Guess 2
Egg 1 _________________
_________________

Egg 2_________________

_________________

Egg 3_________________
_________________

Egg 4_________________
_________________

Egg 5_________________

_________________

Summary Questions for Demonstration 1 and 2 
1.  What made you decide on your first choices?
2.  If you changed any of your first choices, why did you change them?

3.  Which egg were you surprised at its contents and why?

4.  Could you make the sound on your kazoo different?  If so, describe what you did to make the difference.
Salt Voice Prints

When you sing a note, the vibrations of your vocal cords cause the surrounding air to vibrate.  This exercise is very effective in showing this principle.

Materials
Empty coffee can

Elastic band

Salt

Large balloon

Directions
Cut off the end of the balloon about 2 inches down from the nozzle.  Stretch the balloon over the open end of the coffee can and fasten it with an elastic band.  Don't be frustrated if it takes a couple of tries.  Sprinkle some salt on top of the balloon covered can.  Without actually blowing on the salt, have the students "sing" at the can.  Start with low notes and slowly raise the pitch of the sound until the salt starts to bounce around on the balloon.  Observe the pattern of the moving salt.  You can also have the whole class sing the same song together, while keeping their mouths close to the can.

What happens if they change the pitch? What happens if they change the volume of the sound?

When you sing, the vibrations of your vocal cords cause the surrounding air to vibrate, which, in turn causes the stretched balloon to vibrate.  There are certain notes that will cause the balloon to vibrate more than others.  These notes are called the resonant frequencies of the balloon.

When the balloon is vibrating, there will be parts of the balloon that vibrate quite strongly and some that will not vibrate at all.  These areas are called nodes.  The salt will tend to collect on the nodes.

NOTE:  Please be aware that this activity can get fairly noisy and slightly messy.

