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. A rock cylinder with 12.5 cm length and 5 cm diameter is subjected to an axial
compressive force of 10 kN. The rock exhibits isotropic, linear elastic behavior under the
load. Assume that E=30 GPa and v = 0.25 for the rock. Determine the change in volume
(mm?®) of the cylinder. {10)

2. A brick with dimensions 20cm x 10cm x 6 cm is compressed lengthwise by a force. If the
ultimate shear stress is 10 MPa and the ultimate compressive stress is 25 MPa for the
brick, what force P is required to break the brick? (10)

3. Acircular tube with an outside diameter of 90 mm and an inside
diameter of 60 mm is subjected to a torque T=5.0 kN m. The tube is
made of one type of aluminum alloy (G=27GPa). (a) Determine the
maximum shear, tensile and compressive stresses in the tube. (7.5) (b)
Determine the corresponding maximum strains in the tube. {(7.5)
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6. A simple beam AB of length L is loaded in such a manner that its deflection curve is a
parabola (symmetric about the midpoint) with midpoint deflection ecllual to 6, as shown in
the figure belcw. How much strain energy U is stored in the beam? (10)
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7. A two-span beam ABC rests on sup%orts at 4 and C when there is no load on the beam.
There is a small %gp A between the beam and the support at B. When the uniform load of
intensity q“}%app ied to the beam, the gap closes and reactions develop at all three

supports. What should be the magnitude of the gap 4 in order that all three reactions will
be equal? (10)

Beam properties: Ef q

8. An ellipse with major axis of length 2a and minor axis of length 25 is shown in the figure.
(ﬁ) Determine the distance ¢ from the centroid C of the ellipse to the principal point £ on
t

e minor axis (y axis). (b) For what ratio a/b do the tErinc_ipz_tl points lie on the
circumference of the ellipse? (c) For what ratios do they lie inside the ellipse. (10)




