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1. A tension test is performed on a bar. The bar is 1.283 cm in diameter, w_ith a gage
length (distance between two chosen points along the bar) of 5 cm. The extension A/
between these two points is measured during the tension test. The bar is loaded
elastically with a force of 1.56x10°N. Under this load, the gage length is elongated by
0.0356 cm and the diameter of the bar is 1.280 cm.

(a) (10%) What is the modulus of elasticity (E) of the bar?

(b) (10%) What is the Poisson ratio (v) of the bar?

(c) (10%) What is the shear modulus (G) of the bar?
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2. (30%) A cantilever beam AB is subjected to three different loading conditions: (a)
a concentrated load P at its free%end, (b) a couple Mo at its free end, and (c) both
loads acting simultaneously. For each loading condition, determine the strain energy
of the beam.

(a) ) (©)

3. (20%) A symmetrical framework consisting of three pin-connected bars is loaded
by a force P. The angle between the inclined bars and the horizontal is a=50°. The
axial strain in the middle bar is measured as 0.0839. Determine the tensile strain in
the outer bars.
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4. (20%) The truss ABC supports a vertical load W at joint B. Each‘ member is a b

't).
slender circular steel pipe (E=200 GPa) with outside diameter 100 mm and wall '
thickness 6.0 mm. The distance between supports is 7.0 m. Determine the critical
value W, of the load. '
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