Energy Explorations Outline
Station 1
Sound Waves Station
Materials:


Slinky (metal)





Big Ben (cups/string/metal hangers)

2 Tuning forks (different frequencies)

Pen

Bottle of water




Plastic soup bowl





I.
Introductions

II.
Review of Important Ideas

A. Sound is a form of mechanical energy. Sound is made when the particles of a substance vibrate 
and transfer their energy to particles nearby.

· The particles move back and forth. Energy is transferred but not the particles.

· Sound waves are made up of compressions (where the particles are close together) and rarefactions (where the particles are farther apart).

B. For sound to be made, two things are necessary:

1. Vibrations – Something must vibrate

2. Medium – Something the vibrations can move through (such as water, air, metal)

C. Different sounds are made depending on the properties of the object that is vibrating as well as 
the medium the waves are traveling through.

· The length, thickness, density, shape, and composition of an object determine the sound produced when the object vibrates
· The medium conducting the sound vibrations to our ears also determines the nature of the sound that we will hear.

D. Sound energy is transferred more efficiently through dense materials.
· We hear sounds better through solids and liquids than through air (a gas) because their molecules are more tightly packed (more dense).
· Solids, especially metals, make the best conductors of sound

III.
Activities and Demos

A. Slinky & Human Demo – Stretch the slinky out on the table with someone holding the other end still. Compress a few coils to show the sound energy being transferred through the slinky and back.
· The coils of the slinky represent the medium that the sound energy might pass through.

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

· The area where the coils are close together represents a compression.
· Have the members in your group line up shoulder to shoulder.  Tell them they must not move their feet.  Push (gently) the 1st person in the line.  He/she will bump into the next person and the wave travels to the end of the line.  The energy was transferred down the line, but they did not move.
B. Vocal Cords Demo – Demonstrate and direct students to place their fingers on the base of their 
throat and hum. 
· Everyone should feel the vibrations. What is felt are the vibrations made by our own vocal cords.
· 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.

C. Tuning Forks – Demonstrate the sounds made by two tuning forks of different frequencies.

· Discuss the length of the tuning fork vs. the pitch of the sound

· The tuning fork is moving back and forth very fast. Have students look closely at the ends of the longer tuning fork. It will look blurry indicating the mechanical energy or motion.
· Demonstrate the transfer of energy by touching the tuning fork to the water in a dish and a sheet of paper. The water will splash and the paper will make a buzzing sound.

D. 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
· 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?  The more dense the medium, the better sound travels.

E. Big Ben (hanger apparatus) Activity – (Demonstrate this first) Give each student a piece of string with cups taped securely to each end. Hang a metal clothes hanger on the string with the students holding the cups over their ears. Have them swing the hanger into nearby walls or chairs and listen. 
· The vibrations are much louder when heard through the string/cup device than through air.
· Sound vibrations travel best through solids, especially metals.
IV.
Closing

A. Students return all materials to table.

B. Fill in booklet or worksheet.

C. Farewells and reminders.

D. Straighten up and re-set station.

Question(s) in student booklet:

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