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1. Explain the following terms. (25%, 5% each)
(a) strain hardening
(b) factor of safety
(¢) modulus of resilience
(d) shear flow in thin-walled tubes

(e) plane stress

2. A bar of circular cross-section (Young’s modulus E, and density p (mass per unit

volume)) is shown in figure below. Derive a formula for the elongation o of the
bar due to its self weight. (15%)

3. A bar ABC built in at both ends is subjected to a torque T at section B, as shown

in figure below. The bar has a solid, circular cross section (diameter d,) from A to
B, and a hollow, circular section from B to C (outer diameter d,, and 1nner

diameter d;). Derive an expression for the ratio a/L such that the reactive torques
at A and C are equal numerically. (15%)
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4. A 60° strain-gage rosette (or delta rosette) is mounted on the outside of a cylindrical

compressed air tank (see figure). The recorded strains are &, = 40%x107° and

£p =Ec =137.5% 107°. If the diameter of the tank is 1 m, the thickness of the wall

is 40 mm, the modulus of elasticity is 200 GPa, and the Poisson’s ratio is 0.3, what

is the air pressure in the tank? (15%)
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5. A cantilever beam of length L = 2 m supports a load of P = 10 kN (see figure). The
cross-sectional dimensions of the beam are 150 mmx200 mm. Determine the
principal stresses at point C located 50 mm from the top surface of the beam. (15%)
P=10kN

150 mm

lm_—,1
. C
Zm —_———-—b-l

6. A cantilever beam AB of length L has a fixed support at A and a roller support at B

(see figure). The support at B is moved downward through a distance 6. Determine
the reactions of the beam, the equations of slope and deflection curve in terms of the

imposed displacement 9. (15%)




