ENGR 350 Mechanics of Materials
Final exam, Monday, Dec. 15, 2014. 3:00-5:00 pm

1. (25 pts.) The composite beam, consisting of aluminum, copper, and steel sections, is subjected
to the loading shown. Determine the displacement of end A with respect to end D and the normal
stress in each section. The cross-sectional area and modulus of elasticity for each section are
shown in the figure. Neglect the size of the collars at B and C.

Aluminumn Copper Steel
By =1000%) ks Fo= 18107 ksi By =2%(10%)ksi
Ay=0.09 in? Agew0.12in? Acp= 006 n?

2) (25 pts.) A solid constant-diameter shaft is subjected to the torques shown in the figure. The
bearings shown allow the shaft to turn freely.

(a) Plot a torque free-body diagram with the internal torque for each segment (1), (2), and (3) of
the shaft.

(b) If the allowable shear stress in the shaft is 80 MPa, determine the minimum acceptable
diameter for the shaft.




3. (25 pts.) Using Mohr’s circle for the stress state shown below, determine:

(a) the stress state if the element shown is rotated 60°clockwise from the orientation shown;
(b) principal in-plane stresses;

(¢) maximum in-plane shear stress.

4) (25 pts.) A 1.25-in. —diameter solid shaft is subjected to an axial force of P=5201b, a
horizontal shear force of V = 275 b and a concentrated torque of T= 880 Ib-in. Assume L=7.0
in. Determine: :
(a) The stresses at point H and sketch the stress components on a 3D cubic element.
(b) The stresses at point K and sketch the stress components on a 3D cubic element.
(c) Represent the stress state at point K on the Mohr’s circle. {Build the Mohr’s circle by
computing the principal stresses, circle center and radius).
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