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1.  The stress acting uniformly over the sides of a rectangular block is shown below. 
Calculate the stress components on planes parallel and perpendicular to the plane on mn. 
Show the results on properly oriented element. 
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2. Consider a rectangular plate, made of four lines, x=0, x=a, y=0, and y=b of thickness t. (a) 
Determine the stresses σx, σy, and τxy for the stress function Φ=px3y, where p is a constant. 
(b) Draw a sketch showing the boundary stresses on the plate. (c) Find the resultant normal 
and shearing boundary forces (Px, Py, Vx, and Vy) along all edges of the plate.  
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3. Two cylindrical shafts are to be subjected to pure torsion. One has a hollow (ri=b, r0=c) 
and the other has a solid (r0=a) cross-section. The two shafts have the same length and cross-
sectional area, and are made of the same material. Determine the largest torques that may be 
applied to the shafts for c=1.4b (a) for an allowable stress τa; and (b) for an allowable angle 
of twist θa. 
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4. A plate is made of Al 2024-T851. The plate has a length and width ratio >5 and hence can 
be approximated as infinite long. The plate has a width = 0.15m and thickness =0.03m. The 
NDT technique can detect a crack when its length is greater than 0.01m. For edge crack, 
what is the maximum allowable axial load the plate can take without sudden fracture? Will 
the plate yield before fracture? 
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