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1. A standard steel specimen of 1/2 inch diameter is elongated 0.0087
inch in an 8-inch gage length when it is subjected to a tensile force of 6250 °
Ib. If the specimen is in the elastic range, then the elastic modulus of the
steel willbe ___(1) .

2. The axial strain for an aluminum rod due to an axial force is 10-3
m/m. If the rod is 400 mm long and 12 mm in diameter, then the axial
spring constant for the bar is (2) kN/mm. (Assume elastic
behavior and let E = 75 GPa)

3. Consider the problem shown in Fig. 1. Determine:
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(2) The bending encrgy slored in portion AB is (3) .
(b) The strain energy due to the axial force in portion AB is __(4) .
(¢) If the condition ___(5) ___is satisficd, then the displacement at
point B which is resulted from the axial force can be neglected.
4. A picce of 50 x 250 x 10 mm steel plate is subjected to uniformly
distributed stresses along its cdges (Fig. 2). The change in thickness will be
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Fig. 2

_3. In most problems where strain gauges are often used to delermine the
principal stresses at some point, It is known that this is a plane stress

problem. Why? (1) .

6. Is the stress matrix always symmetric? _(8) answer yes or no .
Why? .

7. Give the definition of shear strain Txy (10

— v Consider a uniformly loaded beam with both ends built-in (Fig. 3).

Usp the Castigliano Theorem to determine the bending moment at central
point A. (10%)
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. Please answer the following questions in detail: (16%, 4 point for each

problem)
(1) State the differences between 'strength’, 'stress’ and 'pressure’.
(2) State at least four basic assumptions for classical beam theory.

(3) ILis common to use 7= T%] for the stress analysis of a bar

subjected to a torsional load. Here T is the applied torque, r the
radius of the sample and J the polar moment of area of the cross
section of the bar, State at least four basic assumptions for this
equation Lo be valid.

(4) Classical beam theory is not consistent in its assumption about
shear stress or shear strain. Please state this inconsistency in
detail. How can we get rid of this inconsistency?

. Please use singularity function to find the deflection at point C for the

cantilever beam ABC. Please also find reaction forces (moments) at
points A and B. (E: Young's modulus, I: area moment of inertia of the
beam) (14%)

P Sign convention
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- »l Deflection w is positive
L

when going up.

. The uniform bar is subjected to a distributed compressive axial

2
loading: p, = - p,,(%) . Determine the elongation of the bar. Here, E

is the elastic modulus, A the cross section and L the length of this bar.
(10%)
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