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1. As shown in Figure 1, the rigid horizontal bar ABC of negligible mass is
connected to two vertical rods, one made of brass and the other made of copper.
The length (L), cross sectional area (4), Young’s modulus (E), and coefficient of
thermal expansion (&) of each rod are given in the figure. If the system is initially
stress-free, determine the temperature change that will cause a tensile stress of 120
MPa in the copper rod. Assume that both rods are subjected to the same change in

temperature. (25%)
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Figure 1

2. Two forces are applied to the pipe 4B as shown in Figure 2. Knowing that the
pipe has inner and outer diameters equal to 35 and 42 mm, respectively, determine
the normal and shearing stresses at point a. (25%)
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3. Determine the slope and deflection equations for the solid circular cross-section
cantilevered beam subjected to the uniformly distributed load shown in the Figure
3. The beam has a constant bending stiffness, EI. After obtaining the slope and
deflection equations in variable form let w=200 N/m, L=5 m, r=100 mm, and

determine the numeric slope and deflection at the free end. (25%)
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Figure 3

4. An element is subjected to stresses oy = 20.0 ksi, 6,y = 10.0 ksi, T,y = 5.0 ksi, and
Gz = Txz = Tyz= 0.0 ksi. Using Mohr’s circle, determine (a) the stresses acting on-
an element oriented at an angle 8 = 30°, (b) the principle stresses, and (c) the
maximum shear stresses. Show all above results on sketches of properly oriented

elements. If 6, changes to 3.0 ksi, determine new maximum shear stresses.
(25%)




