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(#:%) Which of the following interrelationship between processing, structure, properties, and performance

1s correct? (5%)
b) ‘w Processing | determingPerformance|determing [ Structure

c) determing| Properties | ing.|Performance|determing.| Processing l

d) | Processing \determing| Structure | determing Properties |determing |Performance

(#.:%) Which of the following materials is/are classified as ceramic? a) cast irons b) Al,Os, ¢) Ti-6Al-4V,

d) SisNy, €) PVC (5%),

Give the stacking sequence, family of close-packed planes, and family of close-packed directions for the
following close-packed crystal structures.

a) face-centered cubic structure 2%, 2%, 2%),

b) hexagonal close-packed structure (2%, 2%, 2%)

Determine the indices for a) the direction and b) the plane shown in the following unit cells. (5%, 5%)
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a) b)
Give the relationship between the equilibrium number of vacancies in a crystal and temperature. (5%)

Give three types of a) point defects and b) interfacial defects, respectively, in a crystal. (6%, 6%)
What is the relationship between atomic diffusion and vacancies in a crystal? (5%)

What is the major structural imperfection which determines the mechanical properties of metals? (6%)
Distinguish mechanical strength and toughness. (5%)

What is the relationship between solid-solution strengthening and dislocation slip? (5%)

a) What is the driving force for recrystallization in a cold-worked metal? (5%)
b) What is the driving force for grain growth in a polycrystalline solid? (5%)

What is the definition of fatigue fracture? (5%)

What is a) pearlite microstructure and b) tempered martensite in carbon steels? (5%, 5%)

(#%:%) What is/are the major bonding(s) in ceramics? a) covalent bond, b) Van der Waals bond, c) ionic
bond, d) hydrogen bond, e) metallic bond (5%)






