Bell Jar—picture walk practice
Bell jar

Vacuum pump

Vacuum hose

Marshmallows
If we were to draw air, what would it look like? (Picture walk)

What is a vacuum? Draw three pictures: bell jar with air, bell jar with partial vacuum, and bell jar with total vacuum (Picture walk)

Be sure to bring up that density of air remains uniform in full air and partial vacuum
Let’s see if we can justify our models. What makes a marshmallow the way it is? It has a lot of air inside. Is the air in a marshmallow different than the air we breathe? No. We predict that the air we breathe spreads out to fill the container when put in a vacuum. If that is true, what will happen to the marshmallow as we pull a vacuum? It will expand because the air molecules in the marshmallow will expand to fill the container. Let’s try it out. How do the results confirm or refute your definition of a vacuum?

Let’s draw pictures of what is happening to the marshmallow in the bell jar with no vacuum and with partial vacuum.

Bell Jar

Bell jar

Vacuum pump

Vacuum hose

Ringer
Put the clock in the bell jar. Turn on the vacuum. What happens? What does that tell you about sound? 

Label the statement(s) on the pre-test that this demonstration addresses with the title “Bell Jar”. Draw pictures of before/after the vacuum is established in the bell jar showing the true conception of the statement(s). All pictures in which you heard sounds must include your ear as part of the explanatory picture. Describe your pictures.

Water Phone

6 glass bottles. Fill with water to varying levels to make 6 different pitches. The lowest water level should be a little over an inch from the bottom. Leave the caps on.

Mallet
BEFORE: Put the jars in order of lowest pitch to highest pitch (prediction). Which bottle will have the highest pitch? Why?

Verify your predictions by tapping the water bottle with the mallet. Observe the bottle-air-water system closely. Record your observations. Compare tapping the water bottle above and below the water line. Record your observations.

Label the statement(s) on the pre-test that this demonstration addresses with the title “Water Phone”. Draw pictures based on your observations that show true conception(s) of the statement(s). All pictures in which you heard sounds must include your ear as part of the explanatory picture. Describe your pictures. 

Xylophone

Metal tubes

Mallet

(Piece of foam)
BEFORE: Put the tubes in order of lowest pitch to highest pitch (prediction). Which tube will have the highest pitch? Why?

Verify your predictions by tapping the tubes with the mallet. Record your observations.

Label the statement(s) on the pre-test that this demonstration addresses with the title “Xylophone”. Draw pictures based on your observations that show true conception(s) of the statement(s). All pictures in which you heard sounds must include your ear as part of the explanatory picture. Describe your pictures. 

Tone generator

Tone generator

Beans

Put a few beans on the speaker of the tone generator
BEFORE: When you turn the sound generator on, what will happen to the beans, if anything? Why?

Verify your prediction by turning on the sound generator. Change the pitch being produced on the sound generator. What happens? A change in pitch is caused by a change in _________,

BEFORE: If pitch is held constant while volume is increased, will the motion of the beans change? If yes, how?

Verify your prediction by turning on the sound generator. Change the volume and CAREFULLY watch the motion of the beans. What happens? A change in volume is caused by a change in ________. 

You’ve probably heard that noises that are too loud can burst your eardrum. Why?

Label the statement(s) on the pre-test that this demonstration addresses with the title “Tone generator”. Draw pictures based on your observations that show true conception(s) of the statement(s). All pictures in which you heard sounds must include your ear as part of the explanatory picture. Describe your pictures. 

Door fiddle

Materials & instructions listed in Part 1, investigation 3 of Physics of sound (I think)

BEFORE: Draw a picture that illustrates how you hear sounds being produced by the fiddle. Your pictures must include ears. Draw one picture of the big string and one picture of the small string. If you think that there are differences in the sound produced by the big and small strings, your drawing must explain them.

Check the accuracy of your drawings by plucking the strings. 

Draw pictures based on your observations that showing true conception(s) of sound. All pictures in which you heard sounds must include your ear as part of the explanatory picture. Describe your pictures.

What happens to the sound if you increase the tension on one or both strings?

Tapping fingers

Dish of water large enough to submerge fingers and a stethoscope

Stethoscope

Paper towels
Tap your fingers together. Listen to the sound. 

Tap your fingers together. Listen to the sound through the stethoscope.

Tap your fingers together under water. Listen to the sound.

Tap your fingers together under water. Listen with the stethoscope through the water (put the stethoscope in the water).

Record your observations. Draw pictures based on your observations that show true conception(s) of sound. All pictures in which you heard sounds must include your ear as part of the explanatory picture. Describe your pictures.

Invent your own sound experiment
Megaphones—put together one or two of the ones in the Physics of Sound kit. There are instructions in the teacher manual
Claire’s Xylophone

Whistle

Tongue depressors—in the physics of sound kit
Tuning fork(s)—I assume in the physics of sound kit; I forgot to check
String telephones—in the Physics of sound kit
Experiment with one piece of equipment. Label the statement(s) on the pre-test that this demonstration addresses with the title of the equipment. Draw pictures based on your observations that show true conception(s) of the statement(s). All pictures in which you heard sounds must include your ear as part of the explanatory picture. Describe your pictures. 

