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3 1% - We can only hear sounds. We can’ t touch them , nor see them. Here
are 3 interesting ways to see them.
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Wanna explore the magical power of air flow of sounds? With simple materials and the
principles of sound, and you can pass the challenges. Plz think carefully and try
fearlessly. You can do it.

R Principle
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Sound is a kind of wave. Sound vibrations cause air to vibrate rhythmlcally making
rarefaction waves which are called sound waves. This phenomenon will last until 1t stops.

Fi Az 4 - Mg (5) g+ kREpF> 42 B (standing wave) > 1 2
HERAFR S H AR BB RS2 FiRE oo T R FRAEDEF - 5 HF 0 B
PHEFEREARFAEDN/AR (ASDn A B G 12325 Te) e d A g g ik
B ARET AR e T RN FUneigd o REFERRRPRA A m e BB PI% o
Sounds are rarefaction waves of air. When they vibrate in the tube, it causes standing
waves making styrofoam balls take shape of certain waves. As in the following picture,
one side of the sonic tube is closed. The constant change of wavelengths and disturbance

of airwaves our mouths caused, make the waveform of styrofoam balls move.
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Fingers rubbing on top of glass makes it vibrate, which can be seen by the wave of water
in the glass, causing the air to vibrate and make sounds. The larger the mass of the
glass is, the slower the vibration will be. Therefore, the larger the glass or more
water 1t contains, the lower the sound will be.
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Students make sounds to vibrate the device as in Picture 1 with the pressure
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difference caused by sound vibrations. Then use the laser pen to reflect the light spot
on the wall. We can see the reflection of light from the laser pen start to vibrate
and its patterns change with the sounds. It’ s interesting and fun.
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paper cylinders, plastic bags, laser pens, rubber bands, tape, Styrofoam,
paperboards
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plastic tubes, Styrofoamballs, cardboards, thick straws (papercups, pipe cleaners)
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wine glasses / water goblets
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Level 1 - Use a device as shown in Picture-1 to reflect the light of the laser pen
on the wall. Then make sounds from the other side of a paper cylinder. We can see
the light spot of the laser pen starts to vibrate and the shapes change with the
sounds as in Picture-2. Use different ways to make soundwaves and make the shape
vibrate; then you pass Level-1.
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Level 2 - Hold the straw still on the net side and make sounds. Make the styrofoam
balls move or jump with only sounds; then you pass Level-2.
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Level 3 - Push the envelope. Make the glasses sing wonderful music. Wanna Try?
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Level 1 - Use a device as shown in Picture-1 to reflect the light spot of the laser
pen on the wall. Then make sounds from the other side of a paper cylinder.
We can see the light spot of the laser pen start to vibrate and the shapes
change with the sounds as in Picture-2. Use different ways to make

soundwaves and make the shape vibrate; then you pass Level-1.
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Ans : Yes! The bigger the mirror is, the larger its mass is, but the less the light spot
vibrates under the same conditions (loud or silent). Thus, the mirror cannot be
too big or the vibration of light would not be obvious. In other designs, tin foil
will replace the mirror for convinience but with bad effects.
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How does the loudness and tone of sounds affect the vibration of light?
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Ans : Loudness is the different amplitudes of sounds. Th louder the sound is, the greater
the amplitudes of the soundwave. As for pitch, it is the audio frequency. The higher
the pitch is, the higher the vibrating frequency is. Therefore, the louder the sounds
are, the bigger the vibration amplitude is, whereas the higher the pitch is, the
faster the vibration of light gets. We suggest students make louder sounds to see
the vibration of light clearly. Besides, we also suggest students make different
pitch to observe the differences of the vibration amplitude.
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the vibration amplitude of light besides volume?
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Ans : Yes! The distance between the laser pen and the mirror and the wall also affects

the vibration amplitude. The farther the distance is, the bigger the vibration amplitude

of light is. But the farther the distance is, the dimmer the light spot will become.
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Seal one side of a big transparent thick straw/tube with cardboard and tape. Then

put styrofaom balls (less than 0. 2cm in diameter) into the straw and cover the other
side with net and a rubber band.
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Hols the straw/tube still and make sounds toward the side with the net.
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Remember to cover your mouth with the straw/tube entirely to make sure the sounds

go into the tube completely.
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When making sounds, the little o .

styrofoam balls in the straw/tube start to vibrate with the sounds in the shape of waves.
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First cut and push to make a + shape opening on the side of a paper cup as the place
to input the sound. Place the cup upside down and put a small piece of curly pipe
cleaner on the top (the bottom side). Then make sounds toward the opening, you can
see the pipe cleaner spin quickly.
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The spinning direction of pipe cleaner relates to its hairs. The sound making the
air vibrate in the cup also make the pipe cleaner move. However, do not use big cups,

because thick paper conducts less vibration, making less movement.
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Make sounds toward the straw/tube and make the styrofoam balls moves with
sounds. (Make the pipe cleaner spin, for young learners)
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Sound vibrations change the air pressure around the styrofoam balls (pipe cleaner)

which was equally balanced making the balls (pipe cleaner) move.
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The number of styrofoam balls affect the sound wave effect. Too many or too few balls
leave less effect. One suggestion is to fill balls up to 1/3 of the tube and equally
spread them after sealing the tube up. Another is to not breathe out too much air when
making sounds. This will cause water molecules inside the tube to condense and moisten
the tube wall and the balls.
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During the teaching and learning, instruct the students to think about the questions :

1. Are there different vibrations of styrofoam balls when making sounds of different
pitch?

2. Are there different vibrations of styrofoam balls when making tubes with different
lengths?

3. Do styrofoam balls vibrations relate to loudness or pitches of sounds?
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Wet one finger and rub the rim of the glass with 1t to see if you can make sounds.
(Don’ t hold on the body of the glass with the other hand. It" s ok to hold on

the bottom. ) Notice that moistening the finger with more water is fine but not



with too little water. When rubbing the rim, you can go one direction, either
clockwise or counter-clockwiese. Remember not to rub the rim too hard.
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Try glasses of different sizes and listen carefully to the difference of the pitch
of sounds. (The bigger the size of glass is, the lower the sounds are.)
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In the same glass, pour different amounts of water into it and hear the differences
of the sound pitch. (The more water in the glass, the higher the sounds are. )
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Make use of different sizes of glasses and different amount of water with a tuner

to make different scales so that you can play a song with these instruments.
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with separate glasses
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Instruction: Rubbing the glass rim with a finger make the glass vibrate (we can observe
the fluctuation of water in the glass), and make the air vibrate to make sounds. The
bigger the mass of the glass is, the slower the vibration gets. Therefore, the bigger
the size of the glass 1s or the more water the glass contains, the higher the sounds

are.

The common reason why we cannot make sounds rubbing the glass rim is our finger is
not wet enough or too light or too heavy we rub i1t. Usaually, after more practice, we
can surely make sounds. When the glass contains too much water, the sounds easily get
softer. Choose bigger glasses to make lower pitch sounds. Besides, when the mass of

glasses are about the same, the bigger the sizes are, the louder the sounds are.



