Light and Sound

NPES Panther Pete Science Lab – Grade 4


	Center 2 Description:  Vibration, Pitch, and Frequency

	Part A:  Demonstration with a Guitar 

Explanation:

· Explain to the students that through hands-on activities they will demonstrate that sound is produced by vibration and that sound can vary by changing the rate of the vibration.

· Explain to the students that sounds can differ in pitch. 
· Pitch is the highness or lowness of a sound. An object vibrating very fast makes high-pitched sounds, while objects vibrating more slowly make low-pitched sounds.  

Demonstration:

· Ask the students to gather around the guitar.  
· Have each student pluck the thickest string.  Ask them what they hear? (Answer: Low-pitched sound).  What do they see?  How does the string look when it is making its sound?  (Answer:  String is vibrating).  
· Now, have each student pluck the thinnest string.   Ask:  What does the string sound like this time?  (Answer:  Higher-pitched than the thicker string).

Conclusion:

· Explain to the students that the thickness of the strings affect how fast they vibrate.  
· A thinner string vibrates at a faster rate than a thicker string, which vibrates at a slower rate.  
· In other words, there are more vibrations per second with the thinner string then there are with the thicker string.  
· The rate or number of vibrations per second determines the frequency of a sound.  
· A sound with a high frequency has a high pitch.  A sound with a low frequency has a low pitch.  So frequency and pitch are correlated.

Part B:  Demonstration with a Lap Harp

Explanation & Demonstration:

· Reinforce the idea of pitch with the students through hands-on demonstrations with the lap harp.  
· Point out to the students that the guitar has the same length string, so pitch is varied by the thickness of the strings.  However, the opposite is true for the lap harp.  
· The thickness of the strings is the same on the lap harp, but the lengths of the strings vary.  
· The difference in the string lengths is what causes different frequencies and therefore pitches on the lap harp.  A shorter string vibrates faster, giving it more vibrations per second, and therefore a higher frequency and higher pitch.  

Part C:  Demonstration with a Xylophone

Explanation:

· Explain to the students that similar to the lap harp, all the bars on the xylophone are the same thickness only the length of the bars is different.  
· Have them strike a few, noting the difference in sounds from the longer bars to the shorter bars.

· Ask:  Do you hear the differences in their sounds?  (Answer:  The longer bars have a lower pitch, and the shorter bars have a higher pitch.) 

Conclusion: 
· To summarize, smaller/shorter/thinner objects vibrate faster than larger/longer/thicker objects do.  
· The faster something vibrates, the higher the frequency, and the higher pitch of the sound.  
· So, smaller/shorter/thinner objects have a higher pitch and larger/longer/thicker objects have a lower pitch.

**Before moving on, have the students answer the questions on their worksheets.**
Part D:  Demonstration with Cups and String

Show the students the two Styrofoam cups with the string attached.  Ask if they’ve ever played with something like this before as a “string telephone.”  (Most will recognize the concept.)  
· Split the group into pairs and give each one a “string telephone” set.  
· Have each student take one of the cups and carefully spread apart until the string is taught.  (Tell them to take care not to pull the string too tight or the string may pull out of the cups! But, the string needs to stay taught to work properly.)  
· If one of the students taps a pencil into his/her cup while the other listens, the second person should be able to feel the tap vibrations as well as hear the tap sounds inside the cup.  Have them take turns trying this.

Explanation:

· Explain to the students that when one person taps into his/her cup, the cup vibrates back and forth, creating sound waves.  
· The vibrations or sound waves travel from one cup through the string to the other cup, and are eventually received by the other student’s ear.  
· The second person can hear (and perhaps feel) the sound waves, which is why they can hear the taps.
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