Mini-Lab 4-03: Visualizing molecules in motion

Purpose: 

Molecules are too small to see, so how can we get an idea of how they move?

Think about this: 

Do all molecules move at the same speed?

Do they interact?

How much energy do they have when they are moving?

How much energy does it take to make them interact?

Safety: 

· Don’t eat or drink anything in the lab. 

· Always wear eye protection. 

· Wear protective clothing (lab coats, etc.).

· Don’t play around – treat the lab with respect.

· If the balls fall on the floor, watch your step!

Questions: 

1) Put your bag of balls into your tray.  How do the molecules behave?

2) Determine a way to change the motion and behavior of the molecules.  What are the possible methods?

3) Molecular movement is heavily dependent on temperature.  How can you make the “temperature” of the molecules in your container change? 

· Describe your experimental procedure.  What will you hold constant; what will you vary?  What will you measure? 

· What is the relationship between temperature and speed?  Be more specific than “it increases” or “it decreases”– try to use numerical terms.  

· What is the relationship between mass and speed?  Try to use numerical terms  to describe it.

· What are the chances of molecules interacting to make a new molecule?  How could the chances be improved?

WAIT!  Do not write down an answer to the Final question until your Instructor 

tells you to. 

4) FINAL:  Which molecules moved the slowest?  Fastest? and why do you think they were the 

slowest?  What factor or factors most influences the speed of the molecules?  
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Source:  Thane Lewis

Concepts:  momentum, molecular geometry, kinetics, reaction rate, rate dependence on temperature, molecular nature of matter; 

Materials:  flat bottom tray with sides, bag of mixed balls (marbles, ping pong, steel, golf balls, tennis balls, billiard, etc.)  For a really good experiment, add a couple of balls with magnets inside.  If possible, give some of them the same poles at each end.  The larger the container, the more balls.

Hints:  Let them determine how to affect the temperature and motion of the system, but don’t let 

them do anything stupid. 

DISPOSAL:  Not applicable

As the balls move around the tray, they eventually meet somewhere and interact.  Interactions will depend on how strongly the students are shaking the tray and the manner in which they are shaking the tray.   

Discussion ideas:  Ask students if all of the balls moved at the same speed.  How did the physical size of the balls affect their interactions?  Did any of the balls join together? - Why/Why not?  Do most interactions result in merger?

