Tyler Steiner 


Materials: 
A computer with internet access
A screen to use for computer presentation

Safety or ethical considerations:

There are no safety or ethical considerations for this lesson.  (For humour we could remind students “not to try this at home”.)
Curriculum Identification: 

7-2-03 Demonstrate the effects of heating and cooling on the volume of solids, liquids, and gases, and give examples from daily life. GLO: A2, C1, D3, E4
Method and Procedure:

“Good afternoon class,”

“Let me tell you the story of the rail workers who didn’t know physics, so you should all pay close attention to what I say so that this won’t happen to you.”

“Once upon a time, Billy Bob and Cletis were busy with their usual routine of spraying out the inside of a beautiful tanker car with hot steam.  When they were done, it was very hot inside the tanker and they were very happy to get out.”

“Cletis asked Billy Bob, “hey, uh…do you think it’s okay if we go home early and close the tanker door before the inside has had a chance to cool off?””

“Billy Bob said, “Yeah, sure...I feel like going home, and hey, what’s the worst that could happen if we don’t let it cool off in there?””

“And so, Billy Bob and Cleatis closed the tanker door and went home.  Until the next morning, when they got back to work and saw….”

(Show the website picture of the crushed train car or show the online video.  Students are sent into disequilibrium; “oohs” and “ahhhs” ensue!  They wonder, “How did that happen???”)

“How do you think this might have happened?  Does anyone have any suggestions as to why this may have happened?”

(Wait for responses, listening to each one and writing them on the board.  Commend students for giving scientific answers!  Next, use the students’ answers, if possible, to help explain what happened…)

“Now it’s time for the explanation.  Remember, we have been studying the particle theory of matter, which says that matter is made up of particles.  This is all about air pressure.  When Billy Bob and Cletis sprayed out the inside of the tank with steaming hot water, it caused the inside of the tank to get very warm and the air particles inside to move faster and faster and to want more space.  Remember how they closed the tanker door – that would have trapped the hot, fast-moving air inside.  When the hot air cooled and wanted to go back to its regular, more compact size, there was no air coming in to fill the extra space left by the air!  So, there was no choice but for the air pressure outside the tanker to cave in the walls of the tanker.  Keep in mind, too, just so you get an understanding of really hot strong air pressure is, that the tanker’s steel walls would have been at least 7/16 of an inch thick, or about 11mm!  That’s over a centimetre of metal.”

“Please write down the following 5 questions in your notebooks and think about them for next class.  Also, I would like to remind everyone to bring an empty pop can to the next class.  We will be doing an experiment that will prove this effect to you!  Class dismissed.”
5 Concluding Questions from Bloom’s Taxonomy:

Knowledge:

What caused the tanker to collapse?

Comprehension:
How could Billy Bob and Cletis have prevented the tank from collapsing?

Analysis:

Would the temperature of the air outside have affected the tank’s 




collapsing?

Application:

Is this the same as when a balloon deflates with air?

Synthesis:

How do you think the soda can experiment for tomorrow will work?  



What will we do, and what do you think will happen?
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