Energy Explorations Outline
Station 1
Sound Waves Station
Materials:


Slinky





Big Ben (cups/string/metal hangers)

2 tuning forks (different frequencies)

Bowl, water, paper towels

1 quart wide mouth canning jar

Blue tooth speaker


Plastic wrap (one foot)


Rubber band


Paper Tiny Dancers cut outs


Music Source – phone, recording Marching Band version Seven Nation Army by The White Stripes

Introduction to Sound:
· Sound is a form of mechanical energy. That means something is moving. For a sound to be produced there must be a vibration and a medium.
· In a sound wave, the particles vibrate back and forth. Energy is transferred through vibrations, but the particles do not move locations.
· Let’s work together as a group to see what is happening with a sound wave.

· Have students stand shoulder to should.  You are particles.  You are not going to move your feet, but we will see the energy transfer down the line. I am the energy sources and I’m going to start a wave. When the energy comes to you, pass it on to the next person. But remember, you can’t move your feet. Gently push the shoulder of one end of the group. 
· Did the particles move? No Did the energy move? Yes, it was passed down the line. 

Activity #1: Slinky & Longitudinal Waves

· Sound waves are made up of compressions (where the particles are close together) and rarefactions (where the particles are farther apart). Show Longitudinal Wave Graphic.
· We’re going to look at the compressions and rarefactions using a slinky.

· Note to Leaders: This works best on the floor in front of your table. Engage your group members by having a student hold each end.

· Stretch the slinky out on the floor with a student holding each end. Compress a few coils then let go to show the sound energy being transferred through the slinky and back.

· The energy is transferred to the other end but not the coils.

· The area where the coils are close together represents a compression.

Activity #2: Vocal Cords

· For sound to be made, two things are necessary:

Vibrations – Something must vibrate or move back and forth
Medium – Something the vibrations can move through (solid, liquid or gas)

· We can feel the vibrations when we speak. Put your hand on your vocal cords at the base of your throat and hum.  Can you feel the vibrations?

· Now say each of the vowels, holding each one for a few seconds.  

· Aaaaaaaaaaaaaa, Eeeeeeeeeeeeee, Iiiiiiiiiiiiiiiiiiii, Oooooooooooo, Uuuuuuuuuuu

· Can you feel the difference when you say each letter?  When we talk we make sound energy by causing air to pass through the opening between our vocal cords. To make different sounds we control the tightness of these membranes.

· Men & women have different types of vocal cords.  Men’s are shorter and thicker; that is why their voices are lower.  Women’s are longer and thinner; their voices are higher.

Activity # 3: Tiny Dancers 

· Sound vibrations can travel through gases (such as air) and be transferred to solids such as plastic wrap and glass.  

· The blue speaker in the jar will produce the sound.

· Observe what happens to the “Tiny Dancers” on top of the plastic wrap.

· What happens as you change the volume (amplitude)?  The dancers will jump high and move faster with increasing amplitude.

· Do the dancers move more with higher pitch or lower pitch?  Lower pitch

Activity #4: Table Tapping

· We said for a sound to be made, two things were required.  So far we’ve been looking at vibrations.  What is the second thing needed for sound?  A medium. All matter can be a medium-solids liquids and gases.
· Tap a pen on the table top. Listen to the tapping pen.  What medium is the sound traveling through?  Gas/Air
· Now put your ear directly to the table.  I’m going to start tapping again.  What do you hear?  The tapping should be much louder.  What medium is the sound traveling through?  Solid
· Why was the tapping so much louder when your ear was on the table?  In a solid, the particles are packed closely together so it is easier for the sound wave to pass from particle to particle. Solids are the best conductors of sound.
Activity #5: Tuning Forks

Note to Leaders: Show your group how to use the tuning forks and then let the students try them. Remember not to hit the tuning fork on the table. Use the rubber stopper or sole of your shoe. 
· Now we’re going to look at vibrations traveling through different mediums using a tuning fork.
· We have two different frequencies of tuning fork…you’ll learn more about that at other station. Watch closely the end of each tuning fork after I strike it.

· Hit each tuning fork on the rubber stopper and give your group the chance to observe the vibrating end of it. You may have to do it a couple times for everyone to see.

· I want you to try the tuning forks in different mediums.  Give students the turning forks and let them try…

· Putting it in water (liquid)

· [image: image1.jpg]


Touching the edge of a sheet of paper (solid)

· Touching the back of their hand (solid)

Activity #6: Big Ben

Note to Leaders: Give each student two cups connected by a string. Place the hanger on the string like in the picture.
· This is called Big Ben. After you try it, let’s see if you can tell me why. Place the cups over your ears and hit the hanger against the table, a chair, the wall (anything solid).  Make sure the hanger isn’t hitting your clothes.
· What do you notice? The vibrations are much louder when heard through the string/cup device than through air.
· Why? Sound vibrations travel best through solids. 
· Any idea why it is called Big Ben? It sounds like the bells of a famous clock tower in London.
Complete Student Worksheet Questions:
Note to Leaders: Ask the students these questions. Don’t just give them the answers. If incorrect, talk the students through the correct answer. You may need to refer back to the definition.

What two things are necessary for sound to be made?   VIBRATIONS & a MEDIUM
Sound vibrations travel best through   SOLID   materials. 
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