Kimberly Langrill

A Discrepant Event

“The Invisible Stopper”
Fits into Curriculum

Grade 8, Cluster 3: Fluids
8-3-01 Use appropriate vocabulary related to their investigations of fluids. Including: fluid, density.
8-3-07 Illustrate, using the particle theory of matter, the effects of temperature change on the density of solids, liquids and gases.
8-3-08 Compare fluids of different densities to determine how they alter the buoyant force of an object.
Commentary

1. Preparation

Large Plastic Container
Two glass jars of the exact same size

Index cards

Water

Red food coloring

Blue food coloring

2. Safety Considerations

Hot water
Spilling water on the floor could make the surface slippery
3. Review

“What do we know about water?”
“Water is an example of a fluid, and therefore takes the shape of the container it occupies, correct?”
4.   Introduce the Experiment


“Here I have two jars.  One is filled with blue, cold water and the other is filled with red, warm water.”
5. Demonstration

Place the jar filled with red, warm water into the plastic container.  Fill the jar with blue, cold water to the brim and then place an index card on the jar.  Tap the index card to ensure a seal.
Very quickly flip the jar filled with the blue, cold water and place in on top of the jar filled with red, warm water.  

Before removing the index card I will ask who thinks the water will mix.  “Now, I am about to ask a volunteer to remove the index card.  What does everyone think is going to happen?”
Equilibrium in Students: “The colors will probably mix and the two colors will combine to make the color purple.”

Hold the jars still as a volunteer slowly pulls the card out from in between the two jars.
Praise the students who said the colors would mix.  “Ok, so everyone who thought that the colors would mix and turn the solution purple were absolutely right.”
Repeat the experiment except this time, place the jar filled with red, warm water on the top and the jar filled with blue, cold water on the bottom.

Again, ask who thinks the water will mix when the index card is removed.  “Now I have the warm water on top and the cold water on the bottom.  Will this make a difference, or will the water mix again and make a purple solution?”
Remove the index card for a second time.

Disequilibrium in Students: “Wow, the water isn’t mixing! Why isn’t the solution turning purple?”
Comment on the fact that the water did not mix after all and that there is still a clear distinction between the two colors.  “Can everybody see how the warm water has stayed on top and the cool water has stayed on the bottom?  The two colors have barely mixed at all.”
6. Explanation 

“What did I do differently the second time I did the experiment?”
“So, when the red, warm water was placed on the top, the two colors did not mix.  And when the red, warm water was placed on the bottom, the two colors quickly mixed.  What does this tell us about the warm water?”

“Who has heard the term water molecule? Can anybody tell me what a water molecule is?”

Introduce the term “Water Molecules”
“A water molecule is the smallest particle of the substance that retains the chemical and physical properties of the substance.” (Yahoo Kids!)
“Does anybody know what heat does to water molecules?”
Explain what is happening during the experiment to stop the two colors (two different temperatures) from mixing.

“When heated, water molecules start moving more quickly and further apart.  As the water molecules move further apart, this accounts for less molecules all together within that volume of water.  The cold water molecules are not moving quickly and far from one another and therefore there are more molecules found in the cold water.  This makes the cold water more dense and that is why the warm water stayed on top and the cold stayed on the bottom.” (Science Explorer)
Bloom’s Taxonomy Five Questions for Discussion

1) Knowledge:

Define “water molecule” and explain what happens when those molecules are heated.
2) Comprehension:

In your own words, explain why the water mixed the first time I did the experiment and did not mix the second time I did the experiment. 
3) Application:

Using what you have learned about heat and molecules, how does this relate to the Particle Theory of Matter?
4) Analysis:

Think about the term “dense population”.  Compare this to what we have learned about water molecules and density.
5)  Synthesis:  Compare our experiment using hot and cold water to what you know about hot and cold air.  Think specifically about weather, for example, thunderstorms.
6) Evaluation:  Knowing what we know about density, what do you think would happen if we had used salt water in the top jar?
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