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1) Member AC as shown below is subjected to a vertical force of 3 kN. Determine the
position X of this force so that the average compressive stress at the smooth support C
is equal to the average tensile stress in the tie rod AB. The rod has a cross-sectional
area of 400 mm” and the contact area at C is 650 mm”.

3 kN




The rigid bar as shown is fixed to the top of the three posts made of A-36 steel (a
=12x10°/°C , E= 2x10° N/m?) and 2014-T6 aluminum (o =23x10%°C , E= 73.1x10’
N/m?). The posts each have a length of 250 mm when no load is applied to the bar,
and the temperature is T; = 20 ‘C. Determine the force supported by each post if the
bar is subjected to a uniform distributed load of 150 kN/m and the temperature is
raised to T, = 80 "C.
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The drive shaft AB of an automobile is made of a steel having an allowable shear stress of
Tattow = 55 MPa. If the outer diameter of the shaft is 60 mm and the engine delivers 150

kW to the shaft when it is turning at 1140 rev/min, determine the minimum required
thickness of the shaft’s wall.




The shaft is made from a solid steel section AB and a tubular portion made of steel and
having a brass core. If it is fixed to a rigid support at A, and a torque of T = 50 Nm is applied
to it at C and compute the maximum shear and maximum shear strain in the brass and steel.
Take G4 = 80 GPa, Gy, = 40 GPa




