Chapter 12 (p.377) #62
62. Okay, there’s a monster hint here. I’m going to use it since this is a ‘red’ problem!

When the ball slips, both static friction forces are at their maximum. The ball cannot slip at one point and not at the other. (At the bottom, say pt A, as the friction force to the right increases, the normal force on the wall at pt B increases. So the upward friction force of the wall on the cylinder would start to reach its maximum value.)

   The second trick to this problem was just mentioned. The upward friction force of the wall on the cylinder is a reaction force to the ball pushing downward against the wall.
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So…

Force Equations: 
[image: image3.wmf](1) 

ABg

NPFF

++=

  and  (2) 
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Torque Equation (pt A on the floor = pivot pt): (3)
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Let’s see, we need to express P in terms of Fg and the hint is not that the 2 frictions are equal (
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Okay, the plan is to express everything (except P) in terms of ‘NA’.


Equation (2)  
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 (That’s one. Remember, everything in terms of NB!)

Since FB is at its maximum, 
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. (That’s two!)


How about NA? 
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 (That’s three!)

Now what? Well, we start with either equation (1) or (3). Let’s start with (1).


Replace NA and FB in equation (1) all in terms of NB.
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  Equation (4)

Now we’ll use equation (3) to find NB. 


(3) 
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 Equation (5)


Finally, substitute for NB from equation (5) into equation (4).
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