Honors Chemsitry Winter Break Virtual Exploratory Lab – Intermolecular Forces in Solids, Liquids, and Gases

This assignment is to be done individually and is due the day we get back from break.  It gets us into concepts from our next chapter, Ch 9 on solids, liquids, gases, and their relationship to intermolecular forces (sticky attractions between atoms and molecules).  The virtual lab requires a computer with Internet access and the ability to run Java applets and print.  If the computer cannot print to a printer, you may use the PC or Mac to save the screen’s appearance to a file and transfer/email it to a computer that can print.  All computers can capture the screen to a clipboard or file.  For best performance of the web-based program, you may find it helpful to quit all other programs running on the computer.

Go to http://www.chem.arizona.edu/tpp/java/real1.html  There, you will see a 2-dimensional simulation of a substance made of circular particles (atoms).  The simulation looks like this:

	Note: For the first experiment, don’t change any of the settings below the atoms (keep gravity off and collisions on as shown in the picture above).  If you ever want to return all the settings to their original values, just reload the web page.

The instantaneous pressure graph shows what the force per surface area is at the walls of the container, over a short amount of time.  You can really see the ups and downs as these few atoms bop into the walls of the container individually or in small groups.  To see the time-averaged (instead of instantaneous) pressure plotted, click the “Average Pressure” button.  That is the only button below the atoms you may click while working on the first experiment.
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For the virtual lab, record in a Procedure/Observation T-Table the following: what you did (the Procedure side, in the past tense) and your observations, paired up side by side.  Your job is to do the following:

1. Without changing any other variable, choose a value for the “Intermolecular forces” variable between 1 and 2, inclusive.  It can range from: 0 (no intermolecular forces) to 2 (strong intermolecular forces).

2. Then, by changing only the “Temperature” variable, determine 2 temperatures:  the one at which the substance condenses into a liquid and the one where it freezes to a solid.  Be patient.  The system may take a while to fully respond to changes you make.  And this may take a few trials to narrow the temperature down to a single number or a narrow range where these phase transitions occur. Make sure to include observations describing the behavior of the atoms and the instantaneous pressure as you change the temperature.  And support with evidence your assertion that it is behaving like a gas, liquid, or solid.

3. Print out at minimum 3 screens: one to show the atoms behaving like a gas, one for liquid, and one for solid.  Label each printout with descriptions of what you saw the atoms doing during that part of the simulation since the printout will just be a static picture.  You may include additional printouts with descriptions if they show interesting behavior.

4. Design 1 other experiment to perform involving changing any of the variables to the right of the atoms.  Develop a hypothesis for the experiment, stating what you believe will happen when the variable(s) you have chosen to change are changed.  Record your Procedure and Observations in a T-Table.  Print out an initial and final screenshot for the experiment. Print out and describe other screens that seem significant to your experiment.  For each printout, include written descriptions of what the atoms were doing at that time.  You may change any setting, even ones under the atoms.  Remember that you can get back all the initial/default settings by reloading the page.

5. For each of the 2 experiments, describe in words what happens as the variable you change changes.  For example, for the first experiment you might say something to the effect that when the intermolecular forces are a certain strength and the temperature is reduced, the atoms behave in a certain way.  And when the temperature is lowered more, they behave in a certain way.  Etc.

