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1. A rectangular beam, 0 <x <a,-b <y <b, is subjected to a transverse force F at
the end x =0, and built-in at the end x =a. The horizontal boundaries y =+b
are traction-free. Use the stress function to find the stress components in the beam.
(25%)
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2. Consider a clamped, circular plate with radius a, acted upon by a transverse,
concentrated load of magnitude P at the center of the plate. Find the transverse
displacement w of the plate, the flexural rigidity of which is D. Note that

Viw = l-d—(r i-) where r is a polar coordinate. (25%)
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3. Explain

(a) the relation between the principle of total potential energy (the principle of
virtual work), the differential equation of equilibrivm and admissible

displacement field.
(b) the relation between the principle of total complementary potential energy
(the principle of complementary virtual work), the condition of compatibility
and admissible stress field. (25%) :
4. Ata point P in a solid, the stress tensor components referred to (x,,x,,x,) axes

311
are given by [O'U-]= 1 0 2}
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Find (a) the principal stresses at P.
(b) the orientation of the three principal stress axes. The principal stress
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axes should form a right-hand triad. (25%)
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