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The Molecule Olympics
Molecules come in all shapes or sizes.  We have brought many of these molecules to the competition ring today.  There are six events in our molecule competition.  You will determine the winner of each event based on the properties of the molecules.
Prerequisite Knowledge
Before beginning this activity, you should be able to 
· convert a chemical formula into a Lewis structure.
· determine the three-dimensional shape of a molecule given its Lewis structure.

· determine molecular polarity. 
· compare the kinetic energy and relative rates of effusion for two or more molecules.
· relate the polarity and other physical properties of molecules to their intermolecular forces.
Learning Outcomes 

After completing this activity, you should be able to 

· use Lewis structures and molecular geometry to predict the physical properties of molecules: molar mass, density, solubility, intermolecular forces, vapor pressure, rates of effusion.
The Problem 

Your task is to predict for each of the following molecules, determine which molecule will win gold, silver, and bronze medals, and justify your choice based upon your knowledge of Lewis structures and molecular geometry.
The Events
Event #1: Diving
· Molecules will dive from a 10-meter platform to make the smallest splash
· Contestants: sulfur hexafluoride (SF6), carbon tetrachloride (CCl4), hydrogen bromide (HBr), and iodine (I2).
Event #2: Swimming

· Molecules will swim 100 meters in a water pool (the molecules that have the strongest attraction to water will make the least progress across the pool)
Contestants: CCl4, ICl, KCl, HCl
Event #3: Limbo
· Molecules will compete with each other to see who can pass under the lowest bar by laying the flattest
· Contestants: water (H2O), carbon tetrachloride (CCl4), phosphorous trichloride (PCl3), octane (C8H18)

Event #4: Electron Tug of War
· Elements will compete against oxygen to determine who will have the highest oxidation number
· Contestants: sulfur (representing SO2), carbon (representing CO), chlorine (representing Cl​2O), and phosphorus (representing P​2O5)
Event #5: Graham’s Dash

· Which molecule will race out of the small opening the fastest?

· Contestants: Hydrogen (H2), carbon dioxide (CO2), hydrogen bromide (HBr), and sulfur hexafluoride (SF6)
Event #6: Isomer Gymnastics
· Molecules will compete to see who can contort themselves into the most different shapes (without losing any limbs!)

· Contestants: pentane (C5H12), butane (C4H10), ethane (C2H6), propane (C3H8)
Solve the Problem and Document Your Solution
Student ID (Instructor assigned POGIL-IC number)  ___________________________________

Date ____________________________ Institution: ___________________________________

Your instructor will tell you what you need to do to document your solution.

You are provided with three levels of help.  You can find them at the end of the activity.  They are called gold, silver, and copper.   Au Help presents a strategy that resembles the way experts think when they solve problems.  The use of this strategy is illustrated and prompted to different degrees in Ag Help and Cu Help.  Use Cu Help if you haven't a clue and would like to follow and help an expert solve the problem.

What level of help did you and your team use to solve this problem? 


Me:       none          Au          Ag          Cu


Team:   none          Au          Ag          Cu
Does Your Answer Make Sense?

1.  Were you able to justify the placement of each of the molecules?  Summarize the principles that you used below.

Building Your Problem-Solving Skills

You will be able to complete the Got It! section, which comes next, more efficiently, and you will do better on exams if you take a few minutes now to improve your problem-solving skills.  Communicating the steps in your problem solution to others and thinking back on the problem that you just completed will help you to improve these skills.

1. Share your team's problem solution with your class as called upon by the instructor.

2. Identify the most important thing you learned today about either the problem-solving process or a problem-solving skill that will help you solve new problems.

3. Consider whether you could solve this problem using a more efficient procedure so you can answer a similar exam question more quickly.  If you find one, describe this more efficient procedure.

4. Identify whether there are any issues or assumptions contained in the problem and its solution that would limit using the same procedure for other problems.

5. Identify features of this problem and its solution that could apply to other problems.

Got it!
1. In the diving competition, which of the contestants would not be able to climb out of the pool afterward due to solubility?
2. What would happen if hydrogen entered the diving competition?
3. In the limbo competition, would cyclohexane (pictured below) win or lose to benzene?
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4. Propane became injured in the gymnastics competition, which of the following competitors would be the best substitute?  Justify your choice to the Olympic Committee.
methane (CH4)

octane (C8H18)


hexane (C6H14)
5. A lubricant company is looking for a new molecule that is non-polar, does not dissolve in water, and has a low vapor pressure so that it will not evaporate quickly.  To maximize the lubricant qualities, the molecule should be relatively flat so that one molecule will layer on top of the other.  Draw a molecule that might fit what the company needs.  Explain why your structure fits the needs of the company.

Au Help

1. Understanding the problem.


Restate the problem in your own words.  Your statement should clearly identify the information that you are given and what you need to find in order to solve the problem.


It often is helpful to restate the problem by drawing a picture or diagram or by constructing a table that reduces the problem statement to a simpler representation.

2. Analyzing the problem.


(a) Identify the concepts or ideas that probably are needed to reach a solution because they connect what you know to what you need to find.  Add these to your diagram or table.


(b) Identify the procedures and equations to use that are associated with these concepts, and add these to your diagram or table.


(c) Think about how you can use the concepts, procedures, and equations to link the information that you have to what you need to find.


(d) Consider whether any information that you need is missing and where can you find it.


(e) Check whether you have made or need to make assumptions.

 3. Solving the problem.  Use the information that you have produced in understanding and analyzing the problem (items 1 and 2 above) to 


(a) Separate the problem into sub-problems if possible.


(b) Solve each sub-problem.


(c) Integrate the solutions of the sub-problems into a solution of the problem.
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