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Show all work for full credit! For problems involving the application of equilibrium this includes drawing a complete and correct free body diagram and showing a logical incorporation of the diagram in your analysis.

Helpful hint: Work in symbols for as long as you can, crunching numbers last!






CM Box __________




Problem 1 (35 points)

The two-member frame below supports a 200 lb load (weight) and a 500 ft-lb couple as shown. All components are weightless except for the 200 lb weight. Set up the following problem, but do not solve. Clearly number your equations and list your unknowns. We wish to determine

(a) the force of the roller at B on member ACD, and 
(b) the force that the roller at C exerts on ACD. 
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Problem 2 (35 points)

Consider the blocks on the inclined plane shown in the figure. The weights are given in the figure, as is the coefficient of static friction.

(a) What is the smallest force P that will hold the triangular block in place?
(b) Now assume that P=225 lb.
i. What is the magnitude of the normal force between the triangular block and the inclined plane?
ii. What is the friction force (magnitude and direction) between the triangular block and the inclined plane?
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Problem 3 (30 points)

A massless beam is supported by a ball and socket type joint at A and chains attached at Point C. The unit vectors specifying direction from C to the chains’ anchor points are given in the figure. A vertical load of 1000 N is applied at point B. You are assigned to find the reactions at A and the tensions in the two chains.
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e2 = – 0.33i – 0.76j + 0.56k
e1 = 0.16i – 0.76j + 0.63k
C
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Detail of Joint A


(a) Draw a free body diagram which is appropriate for analyzing this system.













(b) Write the three component equations resulting from the application of force equilibrium to your free body diagram.  Do not solve these equations!




















(c) Write the three component equations resulting from the application of moment equilibrium to your free body diagram. You are taking moments about point ______.  Do not solve these equations!
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