Chapter 12 (p.377) #40
40. Find the NA and NB in terms of the givens: M, R, α (alpha), β (beta), g (as usual).
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Since the normal forces 

are perpendicular to the

surfaces, their force lines

run through the center.

Well…
Mg also runs through the center. There is no torque. So we don’t have to worry about rotational equilibrium. (Not sure why this problem is here!)

We need to resolve NA and NB into vertical & horizontal components. Recall the banked curve problems? The angle of the incline was also the angle off the vertical. (See above)
Force Equations:   (1) 
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(2 equations in 2 unknowns, NA and NB, which we’ll solve by the Substitution Method.)

(i) Solve equation (1) for NA: 
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(ii) Substitute into equation (2): 
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(iii) Solve for NB by factoring out NB:  
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(iv) Clean up the parentheses & divide:  
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(v) Substitute back into (1): 
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