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— ~ What are the three types of primary bonds in engineered materials? Fully explain these
bonds in terms of
(a) the nature of the bond. (9%)
(b) the ductility and electrical conductivity of the materials bonded in these ways. (6%),

— ~ A metal having a FCC crystal structure with a lattice constant ¢ = 0.408 nm.
(a) Calculate the atomic radius in cm. (6%)
(b) Calculate the planar density for the (110) plane in atom/cm>. (6%)

=~ Explain the following terms: (a) strain hardening; (b) grain-size strengthening; and

(c) solid-solution strengthening. (12%)

7 ~ Derive the expression € = /n (1 + e), which is valid before the onset of necking in a

tensile test, where € is the true strain and e is the engineering strain. (12%)

4 ~ The yield strength of Al-4%Cu alloy can be improved substantially using precipitation
hardening. Fully explain the three steps in the precipitation hardening heat treatment.
(15%)

75 ~ (a) What is the meaning of sintering? (4%)
(b) What is the driving force for sintering? Explain (6%)

+ ~ The elzctrical conductivity of materials is affected by the temperature. State and explain
the change in electrical conductivity of a pure metal and an intrinsic semiconductor as a

functien of temperature. (12%)




A\ ~ Define the following terms: (a) electrostriction; (b) piezoelectricity; and
(¢) ferroelectricity. (12%)




