MES8S5 Midterm 1 - Fall 2008 - Papadopoulos

Problem 1 (10410415 points)

The bar shown in the figure below is supported by a roller at point A and a
truss element at point B, and rests on a frictional surface at point C. The bar
is subjected to the external force and moment shown in the figure, as well as
to its own weight W = 10kN.
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(a) Draw the free-body diagram of the bar showing all external forces.

(b) If friction is neglected, determine the magnitude of the force exerted on
the bar by the truss element.

(c) If friction is included and sliding at point C is imminent, determine again
the force exerted on the bar by the truss element. Assume that the static
friction coefficient is us = 0.5.



Problem 2 (10+20 points)

The two rods AC and BC are hinged together at C and are supported by the
cable DE and the ball-and-socket joints at A and B. Rod BC is subjected to a
force on the plane normal to the z-axis.
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(a) Draw the free-body diagram of the system of the two rods.

(b) Using the free-body diagram of part (a), determine the tension T" in the
cable.
Hint: This can be accomplished by writing a single equilibrium equation.
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Problem 3 (10+10+15 points)

Consider the planar truss structure shown in the figure below.
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(2) Find the force in the truss member IG.
(b) Find the force in the truss member HIL.
(c) Find the force in the truss member AC.

Mean score: 71
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