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For each of the following activities, 

1) Record in a table your Procedure (what you actually did) on the left, Observations in the middle, and Explanations/Answers to Q’s on the right.

2) Explain what you observe in terms of the kinetic (motion) theory of gases.

For explanations, if you are tempted to use the word pressure, instead explain in terms of the kinetic theory by discussing differences in the frequency or severity of collisions the gas particles are having on an object.  Differences in the frequency or severity of “pinging”.  Also, answer any additional questions below.

	Station
	To Do, Observe, and Explain

	1
	[image: image1.png]


Magdeburg Sphere:  Open valve on 1 hemisphere.  Put 2 halves together so handles point in same direction (avoids twisting when you pull).  Attach pump hose.  Plug in pump to turn it on.  Wait for air to be pumped out for 30 seconds or so.  Shut off valve on hemisphere.  Unplug and disconnect pump.  Pull on handles.  When done, place sphere on table.  Open valve on hemisphere to let air back in.
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Student Bell Jar:  The Density of Air.  Assemble the bell jar apparatus.  Do not over-tighten connections.  Q:  What is currently in the bell jar?  Hint: the answer isn’t “Nothing”!  Pump fully 15 times making sure not to strain brittle connections.  Q: What happens to the ease of pulling out the plunger?  Explain.  Q:  Sketch the apparatus and a) identify valves in the set-up that let air only go one direction and b) draw arrows indicating which direction air can flow through each valve.  Now disconnect the T-shaped hose from the long hose keeping the long one attached to the bell jar.  Determine the mass of the bell jar/long hose setup.  Disconnect the long hose from the bell jar and get the mass again (include the mass of the bell jar and long hose).  Now devise and carry out an experiment to determine the density of air in g/mL.  Optional:  Use the special base that has a pressure gauge attached.  It reads the difference in pressure between air entering the two holes in the casing.  Locate the 2 holes.  Determine what atmospheric pressure is in the room today, in psi.
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States of Matter Simulation:  Two parts.  1) Set the “Intermolecular Forces” to 2 (strongest).  For these conditions, determine the approximate temperature ranges at which the substance exists as a gas, liquid, and solid.  Don’t forget to also observe and explain.  2) Devise an experiment of your own by first setting the parameters to what you want, changing one systematically, and observing the affects on a property of the system.

	4
	[image: image4.png]


Can:  Place a small amount of water (~2 mL) in a soda can.  Place the can on a hot plate until you see a sustained, significant flow of steam coming out the top and hear vigorous boiling.  Then, using beaker tongs, grasp the can and turn it quickly upside down into the plastic bin of cool water.
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Fire Syringe:  Make sure there is a tiny fleck of tissue paper at or near the bottom of the cylinder.  Place the soft rubber bottom part flat on the table.  With an extremely firm, fast whack, hit the plunger.  May take multiple attempts.
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Odyssey:  Pick a virtual experiment to do and/or explore the features.
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Student Bell Jar:  Assemble the bell jar apparatus. Do not over-tighten connections.  In no particular order, one at a time, place items into the bell jar.  Pump until you see no further changes.  When done with an item, slowly let the air back in by loosening the connection directly to the bell jar, making sure not to strain brittle connections.  Items: something you brought, partially inflated balloon, suction cup (flip bell jar upside down or lay on its side while pumping), marshmallow, shaving cream just filling the tiny (1 mL) beaker, small bubble wrap, big bubble wrap, the plastic cup 2/3 full of warm (~60-70ºC water) with a mini-thermometer in it (keep thermometer in cup while pumping and touch the water when done as another check of its temperature).  Clean and dry items when done.  Note:  The marshmallow is contaminated so do not eat it.
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Absolute Zero Demonstrator:  Open the valve to the air so the gauge reads atmospheric pressure. Close the valve.  Record Pressure and Temp.  Place the metal bulb first into a) boiling water, b) ice water, and c) liquid nitrogen.  Caution:  Liquid nitrogen is so cold it can kill living tissue.  Do not touch it or the metal ball after (c).  Record your P and T data, assuming the liquid Nitrogen is at   -196 ºC. The blue numbers on the P gauge are 100’s of kPa.  Plot the Pressure  (kPa) vs. Temperature (ºC). Draw a best-fit line between the 4 points to determine the temperature at which the pressure is predicted to be 0 kPa.  Note:  Your Temp (x) axis may need to extend to the left of the Pressure (y) axis.

	9
	Gas Law Demonstrator:  Fill the syringe to 30 mL with air.  Put a green cap on it.  Q:  Why does the plunger stay?  Set it up in a stand and place a platform on top of the plunger.  Place 1, then 2, then 3, then 4, then 5 books on top of the platform.  Remove the books one at a time.  For graphs, use average of volumes you got when adding vs. removing books.  Make a plot of Average Volume of Gas (y-axis) vs. Number of Books (x-axis).  Include data for “0” books.  Spread out data to cover entire graphing area.  Optional:  Make the same graph but in terms of Pascals of pressure, not just numbers of books by doing the following:  Determine the average mass of a book using the appropriate balance.  Using a ruler, determine the cross-sectional area of the syringe barrel and determine the pressure applied by the books in Pascals.  Recall: Area of a circle = πr2, Pressure = Force/Area (Force in kg*m/s2 which is also Newtons and Area in m2), Force of gravity pulling down books = (mass in kg) * 9.8 m/s2, and 1 Pascal = 1 Newton/m2.  Now plot Average Volume of Gas (y-axis) vs. Pressure of Applied Books (Pa).  Also make a plot of Average Volume of Gas (y-axis) vs.1/P (Pa-1).


Additional Questions:

1) Why might a student well versed in the Kinetic Theory say that Chemistry doesn’t “suck”?  What might they say instead?

