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1 Suppose you are doing a deformation test of a specimen. The normal strain and shear strain are to

be measured. Let the strains be very small (<1x107). Please explain how do you measure the
normal strain, and how do you measure the shear strain?  (15pts)

2 What is the “pure bending” of beams and its implications? Give three examples of beams under

pure bending. (10pts)

3 Is the torsion theory for a circular shaft applicable to rectangular bars? EXplain why. (10pts)

4 (a) Derive the governing differential equation in term of deflection (v) for the buckling of a
column under axially compressive force P . The bending rigidity of the column is E7 . (b) Solve
the equation and find the buckling load and buckling shape for a simply supported column with

length L. (20pts)

5 Determine the increase in the distance (A,p)

between points A and D due to the loadings (see
figure). All cross sections have the same bending
rigidity £7. (20pts)

Hint: Due to the symmetry of the system, only a
half of the structure (shown in Fig.(a)) needs to
be considered. Let the displacement of D be Ay,

then A, =2A;.
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6 Consider a prismatic beam as shown in the figures. Find the reactions at supports. (25pts)
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