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1. The Lennard-jones type interatomic potential {U) between two atoms is as follows. Show that when m is
greater than n, i.e. m > n, the material governed by the potential cannot be stable due to the lack of an
energy minimum. {10%)
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2. Discuss the meaning and significance of the da/dN vs. AK curves in quantifying the fatigue properties of
metal. (10%)

3. Discuss major chemical reactions in cement hydration to generate the C-S-H phase, as well as its

microstructures. (10%)

4. About Portland cement, discdss the roles of (a) pozzolan, {(b) gypsum, (c) CaCl,, (d) C3A, (e} C4AF. {10%}
5. Discuss the Fuller-Thompson maximum density for the ideal gradation of aggregates. {10%)

6. Use the Maxwell rheclogical model to predict creep strain, (10%}

7. Define the following terms: (a) bulk modulus, (b) creep compliance, (c) relaxation modulus, {d) loss

tangent, (e) flow stress. (10%)}

8. Based on the iron-carbon binary phase diagram, discuss the mechanical properties and microstructures of
the alloys when carbon content is (a} 0.8% and (b) 4.3%, in weight percent. {10%)}

9. Discuss four different strengthening mechanisms for metal. (10%)
10. A prismatic rod, with square cross section, under uniform tensile stress 30 MPa is measured to have

tensile strain 0.001, and lateral strain 0.0001. What is its Young’s modulus, Poisson’s ratio and shear
modulus? Assume the material under test is isotropic, and no nonlinear behavior is observed. {10%)




