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1.

A compression bar having a square cross section of width » must support a load P=80001b. The bar is
constructed from two pieces of material that are connected by a glued joint along plane pg, which is at
an angle a =40° to the vertical. The material is a structural plastic for which the allowable stresses in the
glued joint are 750 psi in compression and 500psi in shear. Determine the minimum width b of the bar.
(25%)

A solid steel shaft 4BCED having diameter d = 30mm turns freely in bearing at points 4 and E. The shaft
is driven by a gear at C, which applies a torque 7> = 450Nm in direction shown in the figure. Gears at B
and D are driven by the shaft and have resisting torques 77 =275Nm and T3= 175Nm, respectively, acting
in the opposite direction to the torque 72. Segments BC and CD have lengths Lgc= 500mm and Lcp =
400mm, respectively, and the shear modulus G = 80GPa. Determine the maximum shear stress in each
part of the shaft and the angle of twist between gear B and D. (25%)
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3. Draw the shear and moment diagrams for the beam, and determine the shear and moment in the beam as
functions of x for 0<x<4ft, 4ft <x<10ft, 10fi <x<14/t.(25%)
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4. Determine the equivalent state of stress on an element at the same point which represents (a) the principal
stress, and (b) the maximum in-plane shear stress and the associated average normal stress. Also, for each
case, determine the corresponding orientation of the element with respect to the element shown. Sketch

the results on each element. (25%)




