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1. (20%) (a) (10%) What is the dislocation?
(b) (10%) Describe the relative difference of the toughness in terms of

three major material types [metal, ceramic, polymer].

2. (20%) What is the value of the coordination number for a body-centered cubic
(BCC) structure?(5%) Calculate the atomic packing factor for a
BCC structure.(15%)

3.(20%) (a) (10%) Compute the interplanar spacing (d) of diffraction angle of 20
at 40° (first-order reflection) in an X-ray diffraction experiment
(wavelength of X-ray is 0.154 nm)
(b) (10%) Describe how the lever rule and tie lines could be used to
calculate the relative amounts of each phase in the phase diagrams of
metal alloys.

4. (20%) Explain why residual stresses are introduced into a glass plate when it is
cooled?(10%) What treatment could be conducted to remove the
residual stress in a great degree?(10%)

5. (20%) (a) (10%) What is the glass transition temperature of polymers?
(b) (10%) What are spherulites in the polymer morphology?



