Light and Sound

NPES Panther Pete Science Lab – Grade 4


	Center 1 Description:  The Energy of Sound and Volume

	Part A:  Energy of Sound and Vibrations

Demonstration:

· Hit the drum to demonstrate that sound is a form of energy.  Energy causes the drum to make its familiar sound.  
· Explain to the students that the drum is a “sound source”.   You receive and interpret the sound in your ears.  Ears are “sound receivers”. 
· While the drum is sounding, the drum head (top of drum) is moving back and forth very rapidly, sometimes you can see the movement.  This movement is called “vibration”.
· Explain how energy is transferred from you and the stick (transferred from the muscle motion of your arms to wrist to hand to fingers to stick) to the drum (when you hit the drum with the stick), which causes the drumhead to vibrate.  The harder they hit the drum the stronger the vibration and therefore louder the sound and vice versa.  
· When the energy is used up and the vibrations stop, the sound stops.  Explain that sound continues only as long as there is energy in the system to keep the sound waves going. 
Activity 1:

· Let the students try hitting the drums with the mallets once and then stop.  Notice that as the sound waves travel off and the vibration slows then stops, the sound also diminishes then stops.  
· Sound will also be diminished or stopped if the energy/sound waves are transferred to another object like your hand if you touch the drumhead.  Let the students try hitting the drum then touch the head with their hand to observe what happens.  
· Now, have them first hold the drum from the hole on the edge and hit it with the mallet. Compare this sound to the sound made when they hold the drum close to them by circling one arm around drum and holding the drum close to their chest.  When they strike the drum now, the sound is soft and muffled because the sound waves are quickly being transferred to their body/clothing and prevented from traveling.

· Next, we will use the tuning forks.  When you strike the tuning fork against the table, the tines begin to vibrate, sending sound waves through the air.  The students should be able to see the tines vibrate as the tuning forks sound.  (Note: Students should use a relaxed, loose wrist when tapping the tuning forks.  Do not hit hard or stiff because the tuning forks will break).

Explanation:  Now we are going to explore volume and pitch.
1.  Volume describes how loud a sound is.  
· Have the students try to make a soft sound with the tuning fork (by striking the tuning fork with less energy).  Explain that the pitch stays the same, but if the vibration is weaker, the sound will be quieter.  
· Stronger vibrations make louder sounds.  But the speed of the vibrations do not change, just the strength, therefore the pitch remains the same, but the volume changes.

2.  Pitch is the highness or lowness of a sound. 
· An object vibrating very fast makes high-pitched sounds (in general these are the smaller/shorter/thinner objects and instruments). Lower pitched sounds are made by objects vibrating more slowly (usually larger/longer/thicker).  
· This is why the tuning forks have different pitches and different note names printed on them.  The size of the tuning fork and its tines determine what pitch it will have.  The larger ones will have a lower pitch/note and the smaller ones will have a higher pitch/note.  This is different than volume.  (Note:  Pitch is explored in greater depth at a different center.)

Refer students to the sound poster and show them the difference between the pitch and volume sound waves.  Pitch is determined by the distance between the waves or frequency (closer together = high pitch and further apart = low pitch), and volume is determined by the height or amplitude of the wave.

Point out to the students that hitting the drum or tuning fork softly creates sound waves of less energy.  If they try to do this next rice experiment by hitting the tuning forks with less energy, there may not be strong enough sound waves to make the rice jump.

Part B:  “Seeing” Sound

Explanation:  

· Next, we will observe how sound waves can be strong enough (greater volume) to move other objects.  

· When sound waves travel, it makes the air around it vibrate.  The sound waves travel through the air, and when they reach your ear, you hear its sound.  

Activity 2:  Have students work in pairs.
· Place a small amount of rice grains (about a teaspoon) on top of the bowls that have been covered with tight plastic wrap.  
· Give each student a tuning fork.  Tell students that they are going to create a sound wave which will in turn bump up against the rice and make it move. 
· Have the students hit the tuning fork against the desk, and get the fork as close as possible to the bowl and rice without actually touching it.  Tell students to keep their eyes on the rice while they do this.  
· The students should see the rice grains jump up and down.  Give each student a chance to perform the experiment themselves.  
Next, let’s see what happens when a tuning fork’s sound waves are placed in water.  
· Have the students strike a tuning fork on the side of the table, and place the vibrating tines of the tuning fork in a shallow bowl of water.  The water will “jump” and ripple as the sound waves travel into the water and cause the water to move!
Have the students answer the questions for Center 1 on their worksheets.
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