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1) (10 pts) A magnesium plate in biaxial stress is subjected to tensile stresses
o, = 30MPa and o, =15 MPa. The corresponding strains in the plate are

X
. =550x107% and £. =100 x 107%. Determine Poisson’s ratio v and the

modulus of elasticity of the material E.
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2) (20 pts) A post having a hollow circular cross section supports a horizontal load
P #3EMF acting at the end of an arm that is 4 f long. The height of the post is

25 ft, and its section- modulus (ratio of moment of inertia to distance from neutral axis

to extreme fiber) is S = 4 10in* . Ifthe yield stress in tension and the yield stress
¢

in shear ére, respectively, S, = 16000 psi and Sy, = 6000 psi, calculate, using both
the Tresca and the Von Mises criteria, the largest permissible value of the load P by

investigating the state of stress at point 4, which is located at one of the poles of the
cross section, as shown.
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3) (20 pts) A thin-walled cylindrical tank has a mean radius of 450 mm _a_n_d__a_v_\_@_ll___3> u)a s
thickness of 8.0 mm . The materla&has an ultimate strength of 680 MPa in tension
and an endurance limit of 240MPa . The internal pressure ¢ycles between 1.7 MPa
and 3.4 MPa. Determine the factor of safety against fatigue failure using the Von
Mises criterion together with the Soderberg equation.
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