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A 1. A stainless-steel (G = 86 GPa) shaft 2.5 m long extends through and is
; attached to a hollow brass {G = 39 GPa) shaft 1.5 m long, as shown in the

A figure. Both shalts are fixed at the wall. When the two couples shown are

¥ | applicd to the shaft, determine

(a} the maximum shearing stress in the steel.

(b} the maximum shearing stress in the hrass.

(¢} the rotatton of the right end of the shaft. {209%)
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2. A S0-mm-diameter steel (£ = 200 GPa and » = 0.30) bar i3 subjected to a
tensile load £ and a torgue I as shown in the fipure. Determine the axial
ioad [* and the torque 7 if the strains indicated by gages @ and b on the bar
ate £, ,=1414 g and &,=-212 1. {15%)
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3. A thick-walled cylindrical pressure vessel will be used {o store gas under a
pressure. of 100 MPa. During initial pressurtzation of the vessel, axial and
hoop compornents of strain were measured on the inside and outside surface.

- On the mside surface the axiai strain was 500 ¢ m/m and the hoop sirain
was 750 ¢ ms/m. On the outside surface the axial strain was 300G 2 m/m and
the hoop strain was 100 ¢ m/m. Determine the axial and hoop components
of stress associated with these straing if £ = 200 GPa and v = 0.30, where E
and 1 are Young's modulus and Pesson's ratio of the pressure vessel
material, respectively.

(15%)

4, A cantilever beam of rectangular cross seclion and length L supports a
concentrated load £ af its free end as shown. The material of the beam has
medulus of elasticity E; in tensicn and E, in compression. Numerical values
are as follows: L =12 m, £ =5kN, 5 =40 mm, i =100 mm, £, = 10} GP3,
and £,= 200 GPa.

(a} Deteriiiine the distances A, and A, from the neutral axiz to the tension and
compression surface, respectively.

{b) Calculate the maximum tensile siress ¢, and maximum compressive
atress . duc to bending. - (15%%)
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. The beam 48 with an attached bracket BCD is supported and loaded as

shown in the figure. The {lexural rigidity £ is the same for all parts of the
struciure. Determing

(a) the verticai and honzontal deflections at point D

(b} the slope at point D

(c) the maximum dellection on the beam AB. (20%:
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6. An aluminum column of length L and rectangular cross section has a fixed
end B and supports a centric load at 4. Two smooth and rounded fixed plates
restrain end A from moving 1n one of the vertical planes of symmetry of the
column, but allow it to move in the other plane,

(a) Determine the ratio @/b of the two sides of the cross section corre-
sponding to the most efficient design against buckiing.

(b} Design the most efficient cross section for the column, knowing that £ =
8.5 m, £="70GPa, £=50kN. (15%0)
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