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I. Pushed book

Using your hand to exert a horizontal force, you push a physics textbook across the floor at a steady pace.  The frictional force exerted by the floor on the book opposes its motion.  Is the “push” force exerted by your hand greater than, less than, or equal to that frictional force?

A. How would your (perhaps hypothetical) roommate, a humanities major, answer that question?  Why?

Probably they’d say something like the push force must be greater or else the book wouldn’t move.

B. Now you answer the question, and explain your reasoning.

According to Newton’s 2nd law, an object’s acceleration is proportional to the net force it feels:  a = Fnet/m.  Since the textbook moves at a steady pace, its velocity is constant. So, it has no acceleration:  a = 0.  Therefore, it must be feeling zero net force.  The net force is zero only if the push force and the frictional force cancel each other, i.e., only if those forces are equally strong but point in opposite directions. 

C. Is there a way to reconcile the common-sense idea underlying your roommate’s reasoning with your own reasoning in this case?  Or would you just have to tell the roommate to accept your reasoning because experiments support it?  (Hint:  How could your roommate refine his or her intuition to be consistent with your reasoning?)

At first, your push force needed to “beat” friction, in order to get the book moving—i.e., to accelerate it from rest to its “cruising” speed.  But once it’s already moving, the book will keep moving at constant velocity unless something slows it down; and to prevent that from happening, you merely need to cancel friction, not beat it.  So, a forward net force is needed to initiate or change the motion but not to maintain the motion at constant velocity.  In other words, the roommate’s idea that “the book wouldn’t move unless the push force beats friction” is correct—about the beginning (initiation) of the motion, not about the whole process.  The roommate needs to refine the raw intuition that “an unbalanced force is needed for motion to occur” into something like, “an unbalanced force is needed to initiate or change motion.”

II. Why focus on mistakes?

In almost every tutorial, ILD, and homework that you’ve done, (including the question above!), we’ve had you spend a lot of time thinking about mistaken reasoning—your own mistakes and even other people’s mistakes.  What do you see as the point, if any, of focusing on mistakes?  (We’ve asked this before, but not on an assignment you handed in., and we want to see what you think.)  Please be honest; write what you think, not what your professor thinks.  You’ll get full credit for completing this question, no matter what you say.

Most people have had the experience that understanding your mistakes can help you avoid repeating them.  In some cases, for some of you, examining mistakes may have served another purpose:  reconciling “mistaken” reasoning with a physics concept can help you find and refine the element of truth in the mistake, leading to a deeper, more intuitive understanding of the physics concept. On the other hand, many students don’t see value in examining mistakes made by other people.
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