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1. (20%) Explain the following terminclogies.
(1) Idealized elastoplastic material
(2) Engineering stress and true stress
(3) Statically indeterminate beams
(4) Tresca and von-Mises yield criteria

(5) Pin-ended column

2. (20%) Rod ABC consists of two cylindrical portions AB and BC as shown in Fig. P2; it is made of a mild steel that is
assurned to be ideally elastoplastic with E= 200 GPa and oy =250 MPa. A force P is applied to the rod and then removed
to give it a permanent set 8,=2 mum. Determine the maximum value of the force P and the maximum amount 8y by which
the rod should be stretched to give it the desired permanent set.

3. (20%) A copper strip (Ec = 105 GPa) and an aluminum strip (Ea = 75 GPa) are bonded together to form the composite
beam shown in Fig. P3. Knowing that the beam is bent about a horizontal axis by a couple of moment M = 35 N-m,
determine the maximum stress in (a) the aluminum strip, (k) the copper strip.

4. (20%) A spherical pressure vessel has an outer diameter of 3 m and a wall thickness of 12 mm. Knowing that for the steel
used o = 80 MPa, E =200 GPa, and v = 0.29, determine (z) the allowable gage pressure, (b) the corresponding increase
in the diameter of the vessel.

3. (20%) The state of stress shown in Fig. P5 occurs in 2 machine component made of a brass for which oznee =160 MPa,
Using the maximum-distortion-energy criterion, determine whether yield occurs when {2} 6,=+45 MPa, (b) 5,=- 45 MPa.
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