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PROBLEM # 2 (25 points)

The rigid bar BCD is supported by the two elastic elements (1) and (2) as shown in the figure below.
Elastic element (1) has a length L, cross-sectional area A, modulus of elasticity E and coefficient of
thermal expansion a. Elastic element (2) has a length L/2, cross-sectional area 4A and modulus E.
A distributed load wyis applied between CD of the bar. At the same time, element (1) is being cooled
by a temperature change AT, while element (2) does not change temperature. Determine:

a) The axial force experienced by element (1),

b) The axial stress experienced by (1). Indicate if it is in tension or compression.

¢) The axial force experienced by element (2).

d) The axial stress experienced by (2) and whether it is in tension or compression.

Use the following numerical values:
E=30x10°ksi, a=10%/F, AT=-30F, L=12in,, A=0.5 in, ws=150 Ib/in
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PROBLEM # 3 (25 points)

Shafts (1) and (2) in Fig. 3(a) are connected by a rigid connector at B, and are fixed to the rigid walls at
the ends A and C. Both shafts have length L and shear modulus G. Shaft (1) has a solid cross section of
diameter 2d, while shaft (2) has a hollow cross section of outer diameter 2d and inner diameter d as
shown in Figs. 3(b) and 3(c). An external torque 73 is applied at the connect B.
(a) Determine if the assembly is statically determinate or indeterminate.
(b) Determine the internal torque carried by each shaft.
(c) Consider the points M and N on the outer radius of shaft (1) and (2), respectively. The cross-
section views are shown in Figs. 3(b) and 3(c). Determine the state of stress at M and N.
(d) Draw the stress elements to represent the state of stress at M and N with clear labels of the
stress components.

Express your results in terms of 73, d, L, G, and m.
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PROBLEM # 3 (cont.)
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