
NAME:    SCORE:    

MER 212 RIGID BODY MECHANICS SPRING 2008 EXAM 2 
 
INSTRUCTIONS:  Show all work including free body diagrams. 
 
 
PROBLEM 1:  The crate has a mass m = 20 kg and is acted 
upon by the force P = 80 N directed as shown.  The 
coefficient of static friction is µs = 0.3 for the crate on the 
floor.  Determine if the crate is in static equilibrium or if it 
moves (i.e., slips or tips). 
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PROBLEM 2:  Determine the principal moments of inertia and their 
orientations (using Mohr's circle) with respect to axes through the centroid 
and parallel to the given xy axes. 
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PROBLEM 3:  Link AB has the angular velocity ωAB and acceleration 
αAB shown.  Determine the velocity and acceleration (vectors) of the 
collar C at the instant the crank-slider is in this position. 
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ωAB = 3 rad/s 
αAB = 5 rad/s2
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Moments of Inertia 
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Location of Centroid of Composite Body Comprised of n Sub-Bodies 
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Mohr's Circle for Moments of Inertia 
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Relative General Plane Motion - Translating Axes 
 
 B A A ABB A B A= + = + ×v v v v ω r  
 
 ( )B A A AB AB ABB A B A B A= + = + × × + ×a a a a ω ω r α r  

 
 






