Kinetic Molecular Theory Investigation Series #2




2. Investigation of the effects of heat on water

Materials:


Water to completely fill a





Large, flat-bottomed Florence Flask,





Stopper - one holed





Glass delivery tubing





Food coloring





Hot plate

[image: image1.emf]








Procedure:

Set up the flask as shown in the diagram.  Notice where the water with food coloring is in the tube; ask will you remember where it was?  Mark it.  Set the flask on a hot plate.  Ask them to make/write on a quarter sheet a prediction and tell a neighbor.  Watch the level of water in the tube.  Mark the new level.  Remove the flask from the hot plate and let it cool … note the level again.

Results:

What did we see.   What changed?  What is our evidence?  Negotiate meaning to the idea that the amount of water in the flask must have gotten bigger, like there is more water there, but we didn’t add any extra water.

After it cooled down, the water went back to its original level; i.e. it shrunk again.

What caused that to happen:

Evidence and inference: we know that the water is bigger and that the only other thing that was changed was the water got hotter.  

causality and conclusion, what is: It must have been the heating up that made the water get bigger.  Like the brass, the hot water takes up more space, as if there’s more of it, but it’s only the space it takes up that’s changed.  So heat makes water expand, like it did the metal.

causality and conclusion, what is not: the tube could have gotten thinner, but there’s no reason to think that since we know that glass stays pretty much as it is whether hot or cold.
Prediction:  ask how many predicted accurately … add at the end “I predicted 

accurately” and have it signed by the neighbor you told.

Next steps:

Students could either 
A) work on a write up, 

Or B) go to Investigation #3

A) Make a Title “We Investigated ….. “. Then “what we used”,  “what we did”, “what we saw”, “what we now know.”  They should use drawings if that makes the meaning clearer.

• depending on language issues we can give them language to copy for some of these sections, but they should write both the “what we saw” and the ‘what we now know’ by themselves.

• we could give them a diagram if they want one rather than drawing it to save time.

• we can use sentences stems to help: 

The evidence that something changed was that _____________________________.  

It was _____________________________________ that caused that change to happen.

• Tell them that you will make comments on their sentences but that you are going to focus on the “What I we saw as evidence” section for revision.

Collect assignment give written feedback re. the Evidence/Conclusion section
• EXTENSIONS:    


What would happen if we made the water cold?


How else could I get more evidence that water expands on heating


Do other liquids behave the same way?


Other experiments to try on this topic?


How is this like what happened to the Ball and Ring

Part 2:  (ONLY DOING FLASK. USE ICE WATER)

What will happen if we cool the brass ring, the flask and the balloon down?

Prediciton &:
I think that ________________________________________________

_____________________________________________________________________ 

Explanation:    because we know that _______________________________________

_____________________________________________________________________

Materials:  
DUST OFF Spray can (see explanation below)



Dry Ice 



Two ball & ring set-ups [see explanation below], 



flask/water set-up



a flask/balloon set up



two rigid plastic food containers



a beaker of water

Procedure:    Write a prediction about what you think might happen if we make the set-


up (apparatus) really cold, and give a reason for why you think so.



Using oven mitts, put the dry ice into a plastic bin around two over-turned 


plastic e,g Tupperware, containers.  Pour a little water on the Dry Ice, 


mostly for effect! (


Stand the flask with the balloon on top of one food container surrounded 


by Dry Ice, the flask with the water on top of the other container, and push 

a ring apparatus down into the Dry Ice.

 .



After a few minutes try to put the ball through the ring

Results:          In the Dry Ice we saw that:



1.  the balloon _______________________________________________



2.  the water in the flask ________________________________________



3.  the ball___________________________________________________

Conclusion: 
Since the balloon, water and metal _______________________________


we can say that the air – gas , the water-liquid, brass-solid all __________  

____________________________________________________________



____________________________________________________________




Prediction and explanation were __________________________________________

Consolidation: 

We now know that if the temperature of any matter decreases, then the volume of the matter also decreases.  (they should note the sentence format, If ….. then ….)

NOTES 

• Re DUST OFF … when you turn the container upside down with the red tube in it and push the button, the gas escapes so rapidly it creates a powerful cooling effect, and I know that it will, after about a minute, have caused the ring to contract so the ball will not go through. The gas is a tad “noxious”.

The same gas is very dense so squirted in a balloon makes a balloon that drops like the proverbial lead balloon.

• The changes in the ring are not immediately accessible; a whole lot of folks will predict that when the ring is heated and the metal expands equally in every direction that this will cause the hole in the ring to close a little bit.  It might be worth doing a pre-assessment on this.

