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1. A stepped shaft is subjected to three torques as shown in Figure 1, The length of
each section is 0.5 m and the diameters are 80 mm, 60 mm, and 40 mm. The
material is steel with shear modulus of elasticity G =80 GPa. Please calculate

(a) The maximum shear stress Twax 10 the shafl. (15%)

(b) The angle of twist ¢ at the free end. (10%)
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2. The state of stress at a point on the upper surface of the wing is shown on the
element in Figure 2. Please determine
(a) The principal stresses and orientation. (15%)
(b) The maximum in-plane shear stresses and associated normal stresses. (10%)

Show all results on sketches of properly oriented elements.
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3. For a 9 meter long hollow circular cross-section flagpole fixed at the base and

subjected to an end Joad of 2000 N shown as in Figure 3. The inner diameter is

125 mm and the outer diameter is 135 mm. Please determine

(a) The maximum bending stress. (15%)

(b) The maximum shear stress. (10%)
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4. An overhang beam ABC is subjected an concentrated load at point C shown as in

Figure 4, Please determine the vertical deflection at point C, assume EJ = constant.
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