Nicole C. Beaudry
Ascending Popcorn
Fits into Curriculum

Grade 7, Cluster 2: Particle Theory of Matter

7-2-17:   Describe solutions by using the particle theory of matter; Includes Particle‘s attraction to one another.

Grade 8, Cluster 3:  Fluids

 8-3-01:  Use appropriate vocabulary related to their investigations of fluids; Includes viscosity, flow, density, particle theory of matter
Commentary

1)  Preparation

· 1 beaker, identified as “Solution 1”, half filled with H20; add 7up (carbonated beverage).
· 1 beaker, identified as “Solution 2”, ¾ filled with water.
· 2 tablespoons of unpopped popcorn kernels; Add 1 Tblsp to Solution 1& 2.

2) Safety Considerations

· Falling and breaking beakers
3) Review:
“Can anyone tell me what density is?” What is its definition?”


 “How does density affect floatation in general?”


“Of what molecule are the bubbles of the carbonated beverage, 7 Up, made?”
4) Introduce any terms:  

“Today we are going to discuss various particles’ molecular characteristics, such as 
density and electric charges.”
5)  Introduce Experiment:  


“Here we have a solution, called Solution 1, and I have put some popcorn kernels into it. Notice that the popcorn in Solution 1 is floating.  Now I have put the same kind of popcorn in to Solution 2, but in Solution 2, the popcorn kernels do not float.”
6) Ask for a volunteer:  “Who here would like to come up here and take a look at these Solutions and give an idea why the popcorn kernels float…”

7) Demonstration:
Put the popcorn kernels into the previously-prepared solutions.



The popcorn kernel in Solution 1 float; the kernels in Solution 2 do not float.

Equilibrium in Students: “their prediction”

The students may say that it is the bubbles in solution 1 that are forcing the popcorn to 
rise to 
the surface, but in Solution 2, there are no bubbles.

Ask the students about the density of the popcorn, versus the density of the water.

Ask the students of what molecule are the bubbles made.

Ask the students what makes bubbles float.

Disequilibrium in Students:  “why do the bubbles attach to the popcorn…?”

Ask the students ‘What would cause the bubbles’ attachment to the popcorn?” “What causes attraction between to things in general?”
Comment on how the bubbles are also rising to the surface of Solution 1.  “What are the reasons that the bubbles are rising to the surface?”, “What happens to 7up or soft drinks when you remove the lid or cap from a bottle?”

Comment on the popcorn as some begin to sink to the bottom of beaker.
“Why are some of the popcorn kernels now sinking to the bottom of Solution 1?” 

8)  Explanation on the board (working towards equilibrium):


Draw a simple diagram of the H2O fluid with the 7-Up with (CO2) bubbles of Solution 1 and the formation of CO2 molecules which attach to the popcorn and lift the popcorn to the surface of the Solution 1. Draw Solution 2.  Label it H2O: In addition:  Illustrate by labeling one bubble “low density” , “vapourous,  carbon dioxide, (CO2)”. Also draw and label the bubble attaching to the “like, non-electrically-charged popcorn kernel”,   indicating  as well that this newly-formed “unit” consisting  of  the bubble, (a CO2 molecule),  together with the popcorn kernel are rising to the surface. Also illustrate and label how, as the CO2 bubble, that is attached to the popcorn, escapes into the air,  the now lone kernel having “high density” in comparison to the “low density” H2O molecules, (labeling them as such) of this Solution 1. This labeling will also be a clear explanation of what causes the lone kernel to sink to the bottom of the beaker.
“What is it about the mixture of Solution 1 that made the popcorn float?

 “What are the properties of the molecules in each of Solution 1 and Solution 2?”

“So, can we now understand why the popcorn kernels are made to float in Solution 1?”

Ask students to recall and tell of observation that they have had witnessing the unexpected floatation of certain matter in a fluid.
Definition in Writing

· Water, (H2O) is an electrically –charged molecule and recall that like molecules attract to like molecules.   

· Also, the density of CO2 vapourous bubbles and it is  carbon dioxide’s, (CO2’s lack of electric charge, or explained another way,  its non-electric charge , that causes the CO2 bubbles to both repel away from the electrically–charged H2O  molecules, and also to attract to the popcorn kernels that like the CO2  molecules, are  uncharged.                   The CO2 molecules as that repel from the H2O molecules of fluid water want to escape to the surface; once the CO2 bubbles escape into the air, the popcorn, which has a higher mass in ratio to its volume that is, its density is greater than that of the water, H2O molecules, therefore the popcorn now sinks to the bottom of the beaker and the lower density water (H2O) molecules float above the popcorn. 
Bloom’s Taxonomy Five Questions for Discussion (reinforcement of principles)

1) Knowledge:   Write out the definitions of density and identify any molecules that are known to have electric charges.  
2) Comprehension:
In your own words, describe why the popcorn floated in Solution 1 fluid but not in the fluid of Solution 2.

3) Application:  If water, H2O is an electrically charged molecule and knowing that like mixes with like but unlike molecules do not mix, list other materials and matter that you can think of that are not charged? Example: Oils, Plastic and Glass.
4) Analysis:
With a simple diagram of the solution 1 indicate with labeling why the popcorn floats at the top of the fluid.
Indicate certain molecules attached to each other and how the comparative densities of the various materials in the Solution caused them to float or sink.

5) Synthesis:
List 2 example of liquids and matter that repel each other.
6) Evaluation:   What are some uses of Carbon Dioxide?  What are some negatives about carbon 
dioxide?  Do we need carbon dioxide?  Why or Why not?
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