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1. Determine the decrease in the volume of a solid steel sphere of 10 m in diameter
submitted to a uniform hydrostatic pressure p =10,000 N/m’. The Young modulus
E and Poisson’sratio v of a solid steel are 30x10° N/m*? and 0.3, respectively.

2. A prismatic bar of cross-sectional area A=350 m® is subjected to axial
compression by a force P=10,000 N. Find the normal stress o, and shear

stress o, for a plane inclined at 45° to the axis of the bar.

3. Ahollow circular shaft of the length of L, with the outer diameter of d . and the

inner diameter of d, is subjected to a torque 7. The direction of the strain gage
mounted on the outer surface is 45° from the longitudinal direction of the shaft.
The shaft is made of an isotropic material with Young’s modulus of E and

Poisson’s ratio of v. Derive the relationship between the applied torque T and
the reading of the strain gage &

4. A simple beam 4B of the length of L supports two equal concentrated loads P,
one acting downward and the other upward. The distance, a, from the
downward load to the left end 4 is the same as that from the upward load to the

right end B. And, a < L/2. Determine the deflection under the downward
load.




