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1. A shaft is subjected to the loads shown. The applied torque is 7 = 1 kN-m. If the
maximum allowable normal and shear stresses are ¢y, = 120 MPa and t,, = 70 MPa,
respectively, determine the smallest allowable diameter, d, of the shaft. Neglect the
weight of the shaft as well as the stress due to the transverse shear force. (30%)

2. Determine the relationship between the elastic constants £, v, and G. (E is the Young’s
modulus, v is the Poisson’s ratio, and G is the shear modulus.) (10%)

3. A beam is loaded by a moment M and supported as shown. Determine

(a) The reactions at supports 4 and B. (10%)
(b) The deflection at the middle of the span. (10%)
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4. Consider the cross section shown in the figure where the upper boundary in the first of
four identical quadrants is given as y° = ax + ¢®. What is the flexure formula for pure

bending at this section about the x axis? (20%)

Yy =ax+c3

5. What is the maximum loading intensity w, for the triangular loading to avoid buckling
of member AC in the figure? Buckling is in the plane of the problem. (20%)

—
N\ » {
-
B, ‘ E =30 x 108 psi
2

3 Ne




