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1. A high-strength steel bar used in a large crane has diameter d = 50 mm. (see figure). The steel has modulus
of elasticity £ = 200 GPa and Poisson’s ratio v = 0.3. Because of clearance requirements, the diameter of the
bar is limited to 50.025 mm when it is compressed by axial forces.

®  What is the largest compressive load Ppax that is permitted? (15%)
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2. A bimetallic bar (or composite bar) of square cross section with dimensions 25 X 25 is constructed of two
different metals having moduli of elasticity E; and E; (see figure). The two parts of the bar have the same
cross-sectional dimensions. The bar is compressed by forces P acting through rigid end plates. The line of
action of the loads has an eccentricity e (see figure) of such magnitude that each part of the bar is stressed
uniformly in compression.

(a) Determine the axial forces P and P; in the two parts of the bar.

(b) Determine the eccentricity e of the loads.

(¢) Determine the ratio 61/02 of the stresses in the two parts of the ba. (20%0)

3. Calculate the maximum shear stress 7max and the maximum bending stress omax in 2 wood beam (see figure)
carrying a uniform load of 20 kN/m (which includes the weight of the beam) if the Tength is 2 m and the cross
section is rectangular with width 150 mm and height 300 mm, and the beam is (a) simply supported as in the
figure part (a) and (b) has a sliding support at right as in the figure part (b). (20%)
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4. An element in pure shear is subjected to stresses 75=14.5 MPa, as shown in the figure. Using Mohr’s

circle, determine:
(a) The stresses acting on an element oriented at a counterclockwise angle 8 = 22.5° from the x axis

(b) The principal stresses.
Show all results on sketches of properly oriented elements. (15%)
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5. A hemispherical window (or viewport) in a decompression chamber (see figure) is subjected to an internal
air pressure of 600 kPa. The port is attached to the wall of the chamber by 18 bolts. Find the tensile force F in
each bolt and the tensile stress o in the viewport if the radius of the hemisphere is 400 mm and its thickness is
25 mm. (15%)

6. Derive the equation of the deflection curve for a cantilever beam AB supporting a load P at the free end
(see figure). Also, determine the deflection dz and angle of rotation 85 at the free end. (Note: Use the second-

order differential equation of the deflection curve.) (15%) Elv" =M




