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1. Compute the stress at point A on the cantilever shown in figure 1. The forces are F
=0.55N P =28000 N and T = 30 N.m. Draw the stress element at A and
determine the principal stresses and maximum shear stress. Also sketch the element
in the direction of the principal axes.

Figure 1

2. The bar with shoulder fillet in figure 2 is applied with a bending moment of 300
N.m. The material has a yield strength, Sy, of 300 MPa. What is the maximum
normal stress at the shoulder.

H=50mm, h=25mm, b=10 mm, r=5 mm)

Figure 2



3. The state of stresses at a point is such that O, = 45,000 psi, O, = 25,000 psi

T,y = 15,000 psi. Compute the safety factors, using maximum-shear-stress theory

and maximum-distortion-energy theory, if the material has S, = 63,300 psi and S,
= 97,000 psi.

4. The shaft in figure 3 is to be applied with a static torque. What is the maximum

torque it can take if we use the modified Mohr theory to predict with the safety
factor of 2? The material has S,, = 150 MPa and S,. = 600 MPa.

2-mmi rad, 0.8-mm rad.
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Figure 3

5. If the shaft in the figure 3 is made of a ductile material with S, = 75 ksi and its
hardness is 150 Bhn. The shaft is subjected to repeated varying bending moment
from 0 to M. . With the safety factor of 2, estimate the value of M,,x which will
not cause eventual fatigue failure.



