A Discrepant Event: The Dancing Penny
Curriculum connection: 

8-3-10: Explain, using the particle theory of matter, the relationships among pressure, volume, and temperature of liquid and gaseous fluids.

Demonstration:


The presenter appears before the class with two empty bottles, two containers of water and two coins. The water in one container is at room temperature or cooler while the second is considerably warmer. Each of the afore-mentioned objects is presented to the class with a simple statement of description. That is:

· the bottles are empty (demonstrate that the bottles are empty)
· there is warm water in one container and cool water in the other
· there are two coins
The demonstration will proceed with the presenter moistening the neck of each of the bottles, placing a coin on each and placing one bottle in each container of water. 


Within seconds, the coin on the bottle in warm water will begin to lift and drop in a dancing motion several times in succession. The one in cool water will remain stationary.
Knowledge based questions for the class:

1. What was in the bottles before they were covered with the coin?

2. What do you know about the water in the bowls?

3. Do you know why the coin “danced” on the opening of the bottle in warm water?

4. 
Would this work in the same way if the neck of the bottle were not wet?
Using the answers which the class provided to the preceding questions, the explanation moving to equilibrium would be as follows:
The bottles covered by the coins were filled only with air. The air underneath the coins had exactly the same conditions acting on it as the air above the coins. The moisture on the edge of the bottle acted like a seal, preventing air from escaping between the coin and the bottleneck. In the bottle which was placed in the warm water, the air inside the bottle heated up, causing those molecules to move faster and to move apart (expand in volume). The pressure acting from underneath the coin became greater than the pressure above the coin and so the air pressure lifted the coin so that it could escape. As soon as the pressure had built up sufficiently again, the coin lifted again, releasing more air. This process would repeat itself until the pressure inside and outside the bottle was again equal.


Resources
Invitations to Science Inquiry, 2nd Edition, by Dr. Tik L. Liem, Demonstration 1.31, Accessed on September 25, 2004: http://www.scienceinquiry.com/demo1098-1.htm 

Manitoba Education, Training and Youth. Grades 5 to 8 Science: A Foundation for Implementation. Manitoba Education and Training: 2000.  8.108-8.109.
Ramsay, Margaret E., and Nora L. Alexander. Fluids: Teacher’s Resource. Scarborough, Ontario: Nelson, Thomson Learning, 2000.  88.
Questions for Discussion:


What is the relationship between air pressure, volume and temperature?


In a group, brainstorm and list real life situations where the pressure, volume or temperature of air is linked.


Using your answer for number 1, describe at least five similarities or differences between the loonie on the bottle and an air-filled tire.


Based on the demonstration and your answer to number 2, predict what might happen to an inflated tire in Winnipeg if no air were added or removed between July and January.


What recommendations would you make with regard to maintaining proper air pressure in automobile tires throughout the year?
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