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1. A bar AB of length L is held between rigid supports and heated
nonuniformly in such a manner that the temperature increase AT at
distance x from end 4 is given by the expression |

AT=2ATx/ L forx=0~1/2

AT = AT, = constant forx=L2~L
Determine the compressive stress g, in the bar. Assume that the
material has modulus of elasticity £ and coefficient of thermal
expanston a. (15%) |

AT _ AT

2. A thin-walled rectangular tube has uniform thickness ¢ and dimensions
a X b to the median line of the cross section. How does the shear stress
in the tube if the total length L, of the median line of the cross section
and the torque T remain constant? Also show that the shear stress is
smallest when the tube is square, thatis §=1. (15%)
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3. The state of strain at point 4 on the bracket in Figure 3-a is measured
using the strain rosette shown in figure 3-b. Due to the loading, the
reading from the guages give €, = 60E-6, &, = 135E-6 and g, = 264E-6.
Determine the in-plane principal strains at the point and the direction
in which they act. (20 %)

Figure 3-b

4. The state of plane strain at a point represented by the components g, =
250E-6, €, = -150E-6, and vy, = 120E-6. Determine the principal
strains and the orientation of the element. (15%)
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5. The simple beam, with constant flexural rigidity EI, supports a
concentrated load P acting at distance 2L from the lefi-hand support
and distanice L from the right-hand support. Obtain the solution by
determining the strain energy of the beam and then using Castigliano's
theorem to find the deflection §, at point C where the load is applied.

(15%)

6. A propped cantilever beam AB of length L, with constant flexural
rigidity El, is loaded by a counterclockwise moment 2M, acting at
right-hand support B. -

(a) Determine all the reactions at supports 4 and B.
(b) Determine the deflection curve of the beam AB.

Note: you may begin with the second-order differential equation
of the deflection curve (the bending-moment equation) of this
statically indeterminate beam to solve the problem.

(20%)




