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1. Explain the following terminology: Saint Venani's principle, free-body diagrams,
buckling of columns, harmonic motion « 3£3% : 8 I 2 > T2 (20%)
2. Draw shear force, bending moment diagrams for the problem. (15%)
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3. Determine the member forces and vertical displacement at joint D in the truss; AE=1.
(25%)
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4. The ram R has a mass of 80kg and is released from rest 0.75m from the top of a spring A
with a stiffness K, and the second spring B with a stiffness Ky being nested in A. Determine
the maximum deflection of spring A needed to stop the downward motion of the ram. The
un-stretched length of each spring is indicated in the figure. (20%)

Ka=12 KiN/m i
Kp=15 XN/m

Ei=2 El=1



