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1. A solid circular shaft 4B is fixed to rigid walls at both ends and subjected to a torque
T at section C as shown in the figure. The shaft diameters are d, and d; for segment
AC and CB, respectively. Determine the lengths a and b if the maximum shearing
stress in both the shaft segments is to be the same, for d, = 20 mm, d; = 12 mm and
L= 600 mm.




2. Two forces are applied as shown to rod 4B, which is welded to the 50-mm-diameter
cylinder DE. Assuming that all stresses remain below the proportional limit,
determine the principal stresses and the maximum shearing stress at point A on the
top surface of the rod AB.
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3. Find the reaction forces in the following beam fixed at both ends A and B by using the
following formulae: (1) equilibrium equations, (2) compatibility equations and (3) the
principle of superposition. Hint: Based on the superposition of three simply supported
beams whose deflection formulae need to be identified first.




