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I. (1) For all types of bonding, we find a similar relationship of
potential energy vs. atom separation distance. Please discuss
the effects of bonding type and temperature on the thermal
expansion in terms of the potential energy well.(5%)

(if) Please use molecular orbital concept to explain why
diamond and graphite have different structures  and

properties.(5%)

2. What do you expect to happen when a high-speed electron

strikes a crystal? Please discuss them in detail.(10%)

3. (i) Please explain why the tetrahedral void in BCC crystals
is not simply considered as a portion of the octahedral void.
Please sketch the structure and discuss.(5%)

(11) A majority of ceramic structures can be viewed as linked

polyhedra. Polyhedra can link together via corners, edges, and

faces. Please explain why the tetrahedra with a high-charge ion

inside usually link with corners.(5%)
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4. (i) Please describe the procedure for evaluating  the
activation energy and frequency factor of self-diffusion
coefficient of a solid.(6%)

(i) Please explain the following terms.(4%)

(a) Self-diffusion coefficient

(b) Chemical diffusion coefficient

(¢) Apparent diffusion coefficient

(d) Defect diffusion coefficient

5. (i) Please discuss factors that would inhibit grain growth of
materials in detail.(5%)
(i) Please discuss the possible factors affecting the solubility

of a solid solution.(5%)
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