 SEQ CHAPTER \h \r 1Is friction between people as real as real friction?
A guided inquiry lesson about motion (45 minutes)

Introduction/Engagement - [we learn from stories]

One of Monty Python’s funniest shows was a game of soccer with a team of philosophers from ancient Greece, playing against a team of modern German philosophers.  The major problem was that a philosopher would get the ball and start running with it, but suddenly stop and start “thinking” (about some knotty philosophical problem) - I think the Germans lost the game! [ http://www.youtube.com/watch?v=ur5fGSBsfq8 ]


Well, a similar event took place after Galileo had dropped big balls and little balls from the Leaning Tower of Pisa in Italy.   This guy Aristotle (Ari) was really annoyed that Galileo (Galli) claimed that it didn’t matter whether the balls were heavy or light, whereas, Ari had claimed for a thousand years that of course the heavy ball falls faster.


After arguing for a while, Ari suggested they resolve their differences by trying a new experiment: one where we compare motion along the ground - horizontal motion - so that this unseen force/acceleration (pull-me-down force) of gravity does not interfere.

Galli, said Ari, let’s see if it takes more force to pull a heavy object than to pull a light object.

Ari, said Galli, that’s a good one - one of us believes it does, and the other believes it doesn’t, but you know, what we need is data - why don’t we each try it out?...

“No! no! no!” said Ari to Galli, “you might just try to make the results fit your idea” - “And you might do the same!” said Galli to Ari.

So why don’t we have these American students do the experiment - they don’t know what’s going to happen, and so it will be fair to both sides....

Then Galli added, perhaps a little mischievously, “What if the same heavy object has a different amount of its surface area touching the floor?  What do you think happens then?”   

Ari was dubious: “Well, maybe they could check that out too, I am not sure what will happen.  I think that crazy English guy under the apple tree has a theory about that”.

Prediction/Estimate
Discuss within your group who you think might be right on the first question –

Galli:
 - it takes more force to pull a heavy object than to pull a light object. 

Ari:
- it takes the same amount of force to pull a heavy object as a light one.

 You should each make notes in your SCIENCE NOTEBOOK what you think and why your experience/reasoning leads you to one or another conclusion (try not to produce too much personal friction within the group).  And then you could use the same procedure to predict/estimate the answer to the second question.

Ari: If the same heavy object has a different amount of its surface area touching the floor, it takes a different force to pull the object. 

Galli: If the same heavy object has a different amount of its surface area touching the floor, it takes the same amount of force to pull the object. 

Investigation
Materials:   A Vernier Labquest; a dual force probe, a block with a hook on it (which connects easily to the Vernier force probe and the Labquest), and a set of known weights.

Hints: 
1 - You can “weigh your block” (in Newtons) by letting it hang freely from the force probe

2 - You will want to minimize the effects of gravity by measuring HORIZONTAL Forces.

(A) Learn how the force probe works with your Labquest

(B) Design your experiment #1 to answer question #1

STOP: Discuss your proposed experiment with one of the instructors

Complete your experiment, and analyze the results.


(C) Design your experiment #2 to answer question #2

STOP: Discuss your proposed experiment with one of the instructors

Complete your experiment, and analyze the results.


Make sure your data help you to answer both questions consistently.

You will need to worry about the accuracy of your data (How big a variation do you have?).


Publish
Write a report, (this can be in a whiteboard format) including explanations, graphs and figures that you will present to the rest of the class. 

Do our experimental data answer the two questions posed by Ari and Galli?

Do you do any “experiments” in your life outside the classroom which verify (or support) your conclusions from these measurements?

What other experiments could we do to follow up any questions we still have about our interpretations of the data?

For example, can we apply our refined ideas about motion to our understanding the force of gravity? [or of other forces?]

