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1. The state of a uniform plane stress as shown in Fig. 1. It can be described by 6,=100MPa, 6,=200MPa, and
1a=400MPa. Determine the values of ¢, T, and 7c. (20%)

2. A soft material is placed within the confines of a rigid cylinder which rests on a rigid support in Fig. 2,
Determine the factor by which the stiffness of the material, or the apparent modulus of elasticity, will be
increased when a load is applied, if v = 0.4 for the material. (15%)

3. If the shaft is subjected to a uniform distributed torque of t = 20 kN-m/m in Fig. 3. Determine the
maximum shear stress developed in the shaft. The shaft is made of 2014-T6 aluminum alloy and is fixed at A
and C. (15%)
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4. As shown in Fig. 4, (a) determine the reactions at the supports 4 and B, (b) draw the shear and moment
diagrams, (c) determine the maximum bending stress and maximum shear stress at 4, as well as the deflection

at C. If the size of rectangular cross section of the beam is 100 mm x 200 mm, and E =150 GPa. (25%)
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5. The wood column is fixed at its base A and free at its top B, as shown in Fig. 5. Determine the load P that
can be applied to the centroid of cross section of column C without causing the column to fail either by
buckling or by yielding. £ =10 GPa, oy = 50 MPa. (10%)

6. A composite beam made of Al and steel is subjected to a bending moment M= 10 kN-m, as shown in
Fig. 6. Determine the normal stress at points B and C. (Ey =200 GPa, Ey = 100 GPa). (15%)




