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1. A tapered bar AB of rectangular cross section and length L is acted upon by a force P. The
width of the bar varies uniformly from b, at end 4 to b; at end B. The thickness ¢ is
constant. (Modulus of elasticity = E)

a. Determine the strain energy U of the bar. (25%)
b. Determine the elongation & of the bar by equating the strain energy to the work done
By the force P. (5%) ‘

2. The cross section of a slit circular tube of constant thickness ¢ is shown in the figure.
Calculate the distance e from the center of the circle to the shear center S. (20%)




3. A simply supported beam 4B supports a trapezoidally distributed load (see figure). The
intensity of the load varies form 1.0 kN/m at support 4 to 3.0 kKN/m at support B.
a. Draw the shear-force and bending-moment diagrams for this bearn, (15%) ‘ g
b. Determine the normal stress o, and shear stress 7. at point C, whx.gh is located 100
mm below the top of the beam and 1 m from support 4, if the beam has a rectangular
cross section with width 5 = 200 mm and ﬁeight h =400 mm. (15%)

4. A stepped shaft ABC consisting of 'solid circular segments is subjected to two torques of
magnitudes 4000 N-m and 3000 N-m, as shown in the figure. The length of each segments
is 400 mm and the diameters of the segments are 100 mm and 60 mm. the material is steel
with shear modulus of elasticity G = 80 GPa. Calculate the maximum shear stress gz in
each shaft and the angle of twist g¢ (in degrees) at end C. (20%)
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