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SECTION A

Distinguish between Frenkel and Schottky defects.

Discuss at least three factors that one would consider in choosing a
material for a specific task.

Define the following properties of materials.
(i) Conductivity.

(11) Ductility.

(111) Hardness.

(iv) Stiffness.

State two examples of a Solid Solution.

(1) Define a Composite and state one of its use.
(i1) Define metal.

(1) Derive the relation between the lattice parameter and atomic radius
for a Body Centered Cubic (BCC).

(11) Hence or otherwise calculate the volume of a BCC lattice with
atoms of radius 0.175nm.

Explain why Borosilicate glasses are resistant to thermal shock.
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SECTION B

Define Hardenability.

Describe the following techniques;
1)  Solid Solution Hardening.
(i) Strain Hardening.
(111) Grain Size Reduction Hardening.

Describe the Vickers Hardness test procedure.
State the main material tests that one would carry on a structural
polymer and give reasons why you chose each of those specific tests

Briefly describe the procedures of the following tests on a polymer and
sketch fully labelled graphical results for each test.

(1) Fatigue test.

(1) Tensile test.

(111) Creep test.

Define a ceramic.

(1)  State the different types of ceramics.
Give two different applications of ceramics and state which
property(s) suits that application.
Discuss the choice of materials stating why you chose then to use
for the following task:

(1) A container to carry a corrosive gas.

(i1) A cold room

Discuss the differences between composites and alloys.
Explain the advantages of using fibre glass in the transport industry.

Distinguish between thermosetting and thermoplastic polymers giving
an application for each material.

END OF PAPER
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