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1) (15 pts) At a point 4 on an unloaded edge of an elastic body, oriented as shown in the
figure with respect to the x-y axes, the maximum shear stress is 3500 kN / m? =55 M
Determine the state of stress on an element oriented with its edges parallel to the x-y
axes and show the results on a stress element at 4.
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2) (15 pts) A rubber cylinder 4 of diameter d is compressed inside a steel cylinder B.
Calculate the lateral pressure p between the rubber and the steel, in terms of F, d, and

Poisson’s ratio v of the rubber.
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3) (20 pts) A -12—-in diameter drill bit is inserted into a chuck, as shown in the figure.

During the drilling operation, an sxial force P = 3.92k andatorque T = ll—o—ﬂ—k .in
act on the bit. If a horizontal force of 35.7 Ib is accidentally applied to the plate being
drilled, perform a complete stress analysis using the Tresca criterion to calculate the
factor of safety against yielding of the bit. Assume that the yield strength in shear of
the bitis 15000 psi . . S
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