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1. A hollow tube of length L = 4 ft and thickness t = 0.1 in. is subjected to a torque T = 2400 Ib-in. If
G = 30 Msi and the shear stress in the tube cannot exceed 750 psi, determine: (i) the largest
distance d, and (ii) the associated angle of twist ¢ of the tube. (20%)

2. A material A (modulus of elasticity E, Poisson's ratio v, thermal expansion coefficient o) of
initial dimensions LxLxL is confined in a rigid box of inner dimensions Lx (L +8)xL. If the
temperature of the material is increased by AT and 0ATL<3, calculate oy, Oy, 0y, €, €y,
g, and absolute maximum shear stress Tpax in the material. Assume there is no {friction
between the material and the rigid box. (20%)
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3. Use the moment differential equation EI(x)v(x)" = M(X) to obtain the equations of the deflection
curve for a cantilever beam AB carrying a uniform load of intensity q over part of the span (a + b=
L). Also, determine the deflection &g at the end of the beam. (20%)

y q
§ * vV V + ¢ * * + v El B
A;\ = =
3
< = > > —»
BRAA HERES o



20

ERGRERE

£9F $97

4 100 B2 LR FAB OB AL AR

MaRHE | D09
#E LM HR ) &

#8485 | D0993
MARAREMERREA Y TATR ) RAFER AEA# D A

\n YA

A PA \ AP
A 2m
A > \\
; > \ |9
7 x PO
ﬁ Z C\
\
\
\
fe— "'\
100 mm

same EI. (20%) (You are not supposed to carry out a lot of calculations)

4. A cantilever beam supports an inclined load P at its free end. It is known that the neutral axis n-n
lie along a diagonal of the cross section and the load P is perpendicular to the neutral axis. (i)
Determine the height h of the beam. (ii) If the maximum normal stress in the beam cannot exceed 8
MPa, find the largest load of P that can be applied to the beam. (20%)

5. What are the critical buckling loads P, for the following columns. Assume all columns have the
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