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1 (1) What is the “Mechanics of Materials”? (2) What are the major differences
between “Mechanics of Materials” and other disciplines of solid mechanics (for
example, Statics, Elasticity, )? (3) Besides Statics, Dynamics, and elementary
Mechanics of Materials, Have you studied other courses related to solid mechanics?
What topics are given in these courses? (10 %)

2 Consider an isotropic materials with Young’s modulus£ and Poisson’s ratiov. (1)
Write the strain-stress relations for the material under a general stress state. (2)
Write the stress-strain relations for simple stress state. (3) Write the stress-strain
relations for plane stress state (10 4-)

3 Consider the elementary beam theory (or called Classical Beam Theory). (1) What
are the assumptions of this theory? (2) Derive the relation between flexural
angle(8) and deflection(v). (3) Derive the relation between curvature(x) and
deflection (v). (4) Derive the relation between strain(¢) and curvature (x). (5)
Derive the relation between curvature (x) and moment(M) . (6) Derive the relation
between stress(c) and moment(M). (7) Let ¢,V ,M be the loading (per unit
length), shear force and moment. Derive the equilibrium equations. (25 %)

4 Give an example to illustrate the unsymmetrical bending and show how to avoid
the unsymmetrical bending (10 4)

5 Why it is important to locate the shear center (or called flexural center) in the
design of thin-walled structures? Give an example to illustrate how to locate the
shear center. (10 4)
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7 Consider a 90° circular beam with bending rigidity E7 . The supporting and loading
conditions of the beam are shown in the figure. Use energy method to determine
the reaction and displacement at position A. (Neglect the effects of axial and shear
deformation) (25 4)
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