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1. In a moment we’ll watch video of students working together on a mechanics tutorial.  Boxed below are the questions they’re discussing:  work through them collaboratively with your partners before we watch the video.


The main point of this tutorial is helping you learn more strategies for learning physics concepts that seem to defy common sense. 

I.  Newton’s third law and common sense
According to Newton’s third law, when two objects interact, 

The force exerted by object A on object B is equal in strength (but opposite in direction) to the force exerted by object B on object A.  

Often, this law makes perfect sense.  But in some cases, it seems not to.

Consider a heavy truck ramming into a parked, unoccupied car.


A. (Work together)  According to common sense, which force (if either) is larger during the collision:  the force exerted by the truck on the car, or the force exerted by the car on the truck?  Explain the intuitive reasoning.

B. (Work together)  We’ve asked this question of many students, and a typical response goes like this:

Intuitively, the car reacts more during the collision.  (You’d rather be riding in the truck!)  So the car feels the bigger force.

Is your group’s explanation in part A similar to or different from this?  Explain.

C. (Work together)  According to Newton’s third law, which of those forces (if either) is bigger?

2. Watch the video (about 1 min).  The transcript is provided below.  Student 1 (S1) is in the left foreground, S2 is on the left in the back, S3 is on the right in the back, and S4 is on the right in the front.

Transcript: Orange 4-2
S2:  But if the masses and the acceleration are different of each object

S1:  The force is different

S2:  And force equals... exactly.

S1:  The forces are different.  Force equals mass times acceleration.

S2:  And the masses are clearly different, the accelerations are clearly different, so...

S1:  Oh!  This car isn't even moving!

S2:  Yeah.  So the forces have to be different.

S3:  But... it says... force exerted by object A on object B is equal in strength but opposite in direction to the force exerted by object B on object A.

S1:  OK, like, if I go like this, the table's exerting the same force on my hand that I'm exerting on the table because it's not moving.  But if I push the table and it moves, I'm exerting a greater force on the table than the table's exerting on me.  Therefore, when the truck hits the car and the car moves, the truck is exerting the bigger force.  It has to be.  Cause you know that if that truck hits that car it's not just gonna like, stop.

S2:  That's the whole common sense thing, I don't think we're supposed to use common sense.

S3 and S4:  Yes.

S3:  That's when you're not supposed to use common sense.

S4:  Well, I mean, it says according to Newton's Third Law.  I'm sure they'll explain it.

S3:  Well, we have to do the experiment and see.

S4:  Yes, let's move on.

S1:  Is there an experiment we do here?

S4:  We don't do it, they do it.

3. Consider the following questions about the episode you just watched.

A. At the beginning of the clip, S2 finds it obvious (and S1 agrees with him) that if the mass and the acceleration are different, the force must be different also.  What do you think they are thinking?  Come up with a different scenario (unrelated to Newton’s second law) in which their assertion is true.

B. Student 1 says, “Oh!  This car isn’t even moving!”  What do you think is the significance of that fact to her?  

C. Student 2 seems to think that the fact that the car isn’t moving supports his assertion that the forces are different.  Why do you think he considers that to be additional evidence?  

D. Student 1’s physics is wrong, but we don’t think she’s hindering the group; on the contrary, we see her as making excellent contributions.  What is so good about what she does?  What goals of tutorial learning is she reaching?

E. In the experiment that the TA is about to do, the students will of course see that the forces are equal and opposite.  How do you think they will react to this result?

F. (If you haven’t seen the rest of the tutorial already: )  What should the tutorial do next?  What issues do you think will remain unresolved for the students after seeing the experiment, and how should those be dealt with?
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