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1. (15%) _
(a) Describe the properties of brittle materials.
(b) Describe the properties of ductile materials.
(c) Explain the complete definition of Poisson’s ratio.
(d) Explain the plane stress condition.
(e) Explain the complete definition of statically indeterminate problems.

2. (15%) Consider two elements 4 and B located on the surface of a circular shaft. A torsion T is applied to
the shaft, as shown in the figure, The element 4 is oriented at 0°relative to the shaft axis while the element
B is oriented at 30° relative to the shaft axis. Please sketch and determine the stresses on each element.

The diameter of the shaft is d.
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3. (25%) A rigid bar 4B is connected to two elastic wires having a diameter of d and a modulus of elasticity of
E.If aload P is applied at B, determine the deflection at B.
v

4. (25%) For the beam and loading shown in the figure, draw the shear and bending-moment diagrams.
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5. (20%) The couple M is applied to a beam, as shown in the figure. Determine the stress at B and D.
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