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GOAL:  To use hands-on activities to investigate the properties of sound as it moves through air and different types of solids.
Fits Tn state standards:
Lesson Outline:

I. How is Sound Produced?  Begin with a short discussion of what sound is and how it travels. 
Activity 1.  Students produce sound in an inflated balloon with hex nut inside it.

Activity 2.  Students produce sound using tuning forks.
Activity 3.  Seeing vibrations using tuning forks, and grass seeds.
Activity 4.  Students use a cup, string and piece of fabric to help make the sound of a chicken.  
II. How does Sound Travel? Sound travels through air and other materials.
Demonstration.  Longitudinal and transverse waves are demonstrated using a slinky.

Activity 5.  Arm-amplified tuning fork
Activity 6.  Sound is transmitted through a string from a vibrating spoon or fork.
Activity 7.  Space Phone 
Activity 8.  Cup Phones
Activity 9.  String Instruments
Materials
16 9” balloons with hex nut inserted

16
balloon clips 

3 
garbage bags for inflated balloons with hex nuts inserted
1
slinky
1 
bag containing

15 6oz clear plastic cups (squat)

2 Containers of grass seed

4
Spoons

25
Talking Chickens (one per student)
25
Pieces of fabric (one per student)
1
small bottle water and cup for dampening fabric
15  
Tuning forks and Rubber mallets
1 bag containing


Several spoons and forks with strings attached

8 Space Phones™
1
set of 2 cans connected with string

Pre-lesson set-up:
· Inflate enough balloons (use the balloon pumps) so that each pair of students can share a balloon. Use the balloon clips to tie-off the balloons (or hand tie).  Do this in the car on the way to the school (and put into a garbage bag), or outside the classroom.  It is too “exciting” for the students to see it being done in the room!
· Put the following vocabulary words on the board:  vibration, pitch, frequency, natural frequency, resonance.  Refer to these words as you introduce them during the lesson.
· Prior to class, moisten the pieces of fabric for use with the talking chickens and add a small spoonful of seeds to each of the small clear plastic cups.



I. How is Sound Produced? 
By the end of Activities 1, 2 and 3, the students should be able to understand that sound is produced by vibrations.
Activity 1 – Hex nut in a Balloon

Materials

16 balloons with hex nut inserted

1. Give each pair an inflated balloon with a hex nut inside.  Tell the pairs that each student will do this activity once, and then pass the balloon to the next student.

2. Show the students how to make the hex nut start spinning (by making a circular motion with the balloon). 
3. Tell the students to start spinning slowly, then faster, and to both listen to the sound and feel the balloon with a finger.

4. Ask students to tell you
a. what happens when the hex nut starts spinning?  A noise starts. A  higher pitch is made when the hex nut is moving fast.
b. what happens when the hex nut stops spinning?   As the hex nut slows down, the sound gets lower in pitch and finally stops. 
c. what do you feel when the hex nut is spinning? The balloon vibrates
d. what happens when the hex nut stops spinning?  The vibrations stop.
5. Ask the students what this experiment tells them about sound.  Some answers should be:

· Sound is produced by vibrations.

· The faster the vibrations occur, the higher the pitch.

Collect all the balloons.  The hex nuts are reused.  Remove the balloon clip, deflate balloons, and return them to the kit box.
Activity 2 – Tuning Forks and Vibrations
Materials

1 tuning fork and mallet for each student pair
1. Give each student pair a tuning fork and mallet.  Show them how to hit the fork, and hear the pitch produced (they will have to hold the fork close to an ear, and be careful not to dampen the fork).  
2.  Have them switch forks with the next student (make sure it is a different size) and repeat.  

The students should be able to hear that a higher pitch comes from a shorter tuning fork.

Background:

Tuning forks are usually made of metal.


They have a handle and two tines that can vibrate when struck.

These vibrations are so fast that they are impossible or very difficult to see.  

Each tuning fork is made to vibrate at one frequency, which is written on the fork.  This frequency is its natural or resonant frequency. 

The number of times the tines vibrate in one second is called the frequency.

Frequency is directly related to pitch
Activity 3 - Seeing Vibrations Using Tuning Forks and Grass Seeds

Materials
1 tuning fork, mallet, (from above activity), 

6 oz cup per pair with 1 tsp grass seed 
Have the students work in pairs.  
Put a teaspoon of grass seeds in each cup. 

Tell one student in the pair to hit the tuning fork with the mallet and then gently touch the tuning fork to the bottom of the cup.  

The students will be able to see the vibrations (the grass seed jumps as long as the tuning fork is vibrating and making a noise)

Activity 4. The Talking Chicken

Materials:

25 assembled talking chickens 


25 Pieces of fabric


Water for dampening fabric

Demonstration how the clucking chicken is activated:

1.  Firmly grasp the loose piece of string with the piece of moistened fabric.

2.  Rub the fabric down the string with a jerky motion. 

3.  Show the students how to place the fabric around the string and move it down to make the clucking sound of a chicken.

Ask students: Why did pulling the string in the cup produce a loud sound?

Rubbing on the string sets up many vibrations in the string, but causes very little air to move.  When the string is attached to the cup, the vibrations are transmitted to the cup.  The vibrating cup, due to its size and shape, is able to move much more air and produce a louder sound.

Ask students: Why does the pitch decrease as you move down the string?

As you move down the string you are creating longer wavelengths, which cause the pitch to be reduced as you move down the string.  The speed of the jerking motions also affects the audible pitch.  Faster jerking motions create shorter wavelengths, which leads to higher pitches.

Give each student a clucking chicken.  Instruct students to use their fabric and the clucking chickens to produce the clucking sound.

Students may keep their chickens.

II. How Does Sound Travel?

By the end of Activities 4 and 5, students should be able to understand that sound travels through air and other materials.

Demonstration.

Materials:  Slinky
Two VSVS volunteers need to perform this demonstration.

· Hold the slinky so that there is no slack between the two ends.  

· For the longitudinal wave, have one volunteer pull back on the slinky (as if cocking a spring) and release it.  This should result in a pulse traveling down the length of the slinky.

· Tell students that this is an example of a longitudinal wave.  Sound waves are longitudinal waves.

· Have one volunteer slowly move the slinky up and down (the other volunteer should hold it steady).  

· This is an example of a transverse wave.  Light waves are transverse waves.
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www.physicsclassroom.com/Class/waves/U10L1a.html

Activity 5.  Vibrations can Travel through Bones!
Materials  1 Tuning Fork and Rubber mallet per pair

Tell students to:

Use the rubber mallet to strike the tuning fork.
Put a pinky finger in your ear.
Touch the tuning fork to the elbow of the same arm and listen for the amplified sound.
Ask students how they think they are able to hear the tuning fork through their pinky.  

The vibrations from the tuning fork are able to travel through bones.  These vibrations can be detected as sound by the ear.  

 Activity 6. – Vibrations can Travel through String
Materials  Spoons or forks with string attached

A similar activity can be done at home.

Position yourself near a table or counter edge.

Wrap one string around the index finger on the right hand and the other string around the index finger on the left hand.

Put an index finger in both ears so that the fork is hanging down.

Sway so that the fork hits the table edge.

Listen for a sound being transmitted through the string.
Activity 7. Space Phone 
Materials

8
Space Phones™
Demonstrate this before giving the students the Space Phones.

Two VSVS members hold the ear pieces to an ear and a third person holds taps the middle of the Slinky with the spoon.  
Tell students to observe the coil after it is hit.  (a wave should move to both ends). 
Pass out a Space phone to each group and let students listen to the sound produced.
Activity 8.  Cup Phones

Materials


Cups connected with string

Tuning fork and mallet

Have students work in groups of three.  Alternate so each student gets to talk and listen.  
Have two students take one cup each and tell them to walk away from each other until the string is tight.  They will hold up the cups to their ears, while keeping the string tight.  The third student will gently hit the tuning fork with the mallet and then touch the tuning fork to the taut string.

Optional Activity - can be done at home

One student puts the open end of the cup to an ear and the other one talks into the open end of his cup.  The string must be taught for this to be successful.  The third student can interrupt the conversation by putting his finger on the string.
Activity 9. String Instrument

Each student/ pair of students will get a board of wood with strings attached to it. The screws on the end can be turned to make the string tighter or looser. What happens when you tighten the string? The sound becomes sharper and the pitch increases. This is how different strings on the dulcimer make different sounds.
Is there anything else you could change about the string to make the sound different? 

Slip the wooden cylinder under the string. Pluck it now and the sound should be higher pitch. This is because you “shortened” the string and less of it vibrates now. Have the students move the cylinder back and forth and observe how the sound changes. This is why a ukulele makes a much different sound than a cello; the strings are different lengths.

For some string instruments, you can also vary the thickness of the string to produce different sounds. For example, on a violin, the thinnest string produces the highest pitch, and the thickest produces the lowest pitch.
Lesson Written by:  
Pat Tellinghuisen, Director, VSVS 
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Walter Saba, NSF Undergraduate Teaching Fellow

Warning:  This lesson can be noisy.  Tell the students that they must stop this activity at a certain signal, e.g. when you turn the lights out, or some other strategy that the teacher uses.





For VSVS information only


Waves are disturbances, moving away from the source that created them (like a raindrop in a pond makes waves moving away from the place it hit the water).  Forces causing vibrations create sound waves in a substance or medium, such as air (e.g. your vocal cords vibrate so you can talk).  If there is nothing to vibrate then you cannot produce sound.  The vibrations moving through air compress our eardrums, which our body can then interpret as sound.    
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