STRENGTH OF MATERIALS I
     1st Midterm Exam, 8th November 2012

Name and Surname:
:
Number
:
QUESTION 1. The beam element AB is supported by an external pin at point A and by a roller at point B. If the beam is subjected to a single concentrated force of 5 kN as it is shown in the figure, determine the resultant internal loadings acting on Section a-a and Section b-b that pass through point C. 
QUESTION 2. A system that consists of two members is subjected to a triangular distributed force of 20 kN/m. Pins at point A and point C are subjected to double shear while pin at point B is subjected to single shear. The failure normal stress for the element BC is σf = 300 MPa and the failure shear stress for each pin is τf = 250 MPa. Factor of safety is 2.

(a) Determine the resultant internal loadings acting on the cross-sections located through points D and E of the frame. 
(b) Calculate the diameters of the pins at points A, B and C to the nearest mm so that the pins can carry the loads calculated in (a). 
(c) If the thickness of the member BC is 0.08 m, determine its width so that the member BC can carry the loads calculated in (a).
QUESTION 3. The stress–strain diagram for a polyester resin is given in the figure. The rigid beam is supported by a strut AB and post CD, both made from this material, and subjected to a single concentrated load of P = 80 kN. The diameter of the strut is 40 mm and the diameter of the post is 80 mm. 

(a) What is the definition of modulus of elasticity? Considering the stress-strain diagram, determine the modulus of elasticity of this material. 
(b) Determine the angle of tilt of the beam AC when the load is applied.
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Good Luck.
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