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ME R E TALATLAT
1. (@) Describe -the state of stress at a poink of @ continuum, (5%)
(b) Must -+he stress tensor be symme?tric.. ? bdhy ?(5%)

(C.) Le_'t -the Flane S+ress C«OMFOQED-Q G;(X; 08'3 ) 6;'3_ and G;,k;l UE%/) o;la; be
referred o -the righk-hand rectangular Cartesian coordinates 2,4 amd X%,
resrec\—ive\a . Show that-

Trx + Oyy Tux — Ty .
o;,x, = = + > crs26 + 0}3 sinzé
Coyt = St By - T =S8y s 20 — Qzusin2d
3¢ 2 2 .Y
[« AU« vy
G';('a' = ——-""—Zﬂ‘-s{nze + o-xa,mzo

where © A the Amale of countferclockuise. rotathion frem the coordinate
%4 o —he coordinate 2,3 (1o 7))
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Z. Let E, @ and 2 be the Youna,’s modulus | shear mocl.u.‘us) amd. Paissont
ratio of a cortinuous boala.) resl’e"ﬁ\’tl‘a—.

(@ Write 4he six Linecar-elashc stress-strain relations (F%)
) What s the relation qmona_ EEGand 2/ ? Can you prove 1> T

(5%)

3. Describe @) Mohts circle (4 %)
®) Bernoulli-Euler beam (4%)
(&) Shear center (4/5)
(d)  Strain energy. (4/)
) Elastic instabilidy (4%
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4. A circular cantilever beam is shown in F.'}_z withstanding a soco £b
oxial force and a loo b Horce a.c+in'a_ on attached member AB, Does
the plastic. deformation in -the beam take place ? The beam is made of
a ductile metall with a Youna.fs modulus of So)(lo6 psi, a Peissens rakio
of 0.3, and an iitial 3ie\d stress of 3. xlo3 psi. (20%)

5. Before the Load P was applied o the beam as shown in Fig. 3, the
beam was s-tmighﬁ and the sprina. was unstretched. Find +he deflection
under +he Load P in terms of- EI, L , and +he ;rr.‘na constark k. (EI :
and k are constants, ) (20 Z)
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