Chapter 12 (p.377) #55
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First we’ll argue that the center of gravity (pt M or c.g.) is directly above pt O. Then we will argue that 
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(a) See above for the 3 forces, NA (on the left), NB (on the right) and Fg (downward). 
     We would usually resolve the normal forces into components (see problem #40) to get:

Force equations:  
[image: image4.wmf]sin30sin60  (in #40, 30 and 60)

AB

NN

ab

==°=°


             and 
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 (solving for NA and NB was done in #40)

But ‘they’re’ not asking about the normal forces but the location of the c.g. of the rod.

Extend the lines of force for the 2 normal forces to form rectangle PBOA. Now consider the torque w.r.t. pt P. Since the normal forces now have no ‘lever arms’ (i.e., 
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= 0), only the force of gravity (Fg) can torque or rotate the rod. In equilibrium (
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) , the only way Fg can have no torque is for its force line to be directly under pt P. From geometry, we know that the “diagonals of a rectangle bisect each other”, so M is also the midpoint of diagonal,
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, so M or c.g. is directly (below pt P and) above pt O.  Q.E.D.

(b) Now that we know diagonal 
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 is vertical, 
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The plan here is to argue that we have congruent triangles and therefore 
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 (SSS since diagonals of a rectangle are congruent)
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 (CPCTC) and 
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, so 
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