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Question 1

a) Briefly explain the following mechanisms by which atoms are bonded in
engineering materials.
. Metallic bonds [2marks]
. Covalent bonds [2marks]
i, lonic bonds [2marks]
b) Outline the classification of engineering materials [6marks]
c) With the aid of a labelled diagram show the characteristics of a stress-strain
curve for a tensile test on a mild steel piece and explain the various stages as
they relate to the behaviour of the test piece during the testing process
[13marks]
Question 2
a) Define the following mechanical properties of materials.
i Plasticity [2marks]
i, Ductility [2Zmarks]
il Malleability 2marks]
b) What are ceramics? Smarks]
c) Outline the aspects of polymers and polymerisation with emphasis on
categorisation based on mechanical and thermal behaviour [14marks]
Question 3

a) Give two examples for each of the following properties of materials.
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Physical properties [2marks]
Electrical properties [2marks]
Magnetic properties [2marks
Chemical properties [2marks]

b) Discuss the crystal structure of materials with specific reference to.

. Crystalline materials [Smarks]

. Amorphous materials [2marks]

lil. Lattice parameter and crystallographic planes [10marks]
Question 4

a) Briefly discuss the aspects of material science and engineering [7marks]
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b) Briefly explain the distructive and non-distructive types of material testing
methods. [Bmarks]

c) Discuss the following categories of polymers based on their mechanical and
thermal behaviour.

. Thermoplastic polymers [4marks]

. Thermosetting polymers [4marks]

. Elastomers [Amarks]
Question 5

a) Briefly explain the following properties of materials.

. Linear coefficient of expansion [2marks]
. Thermal conductivity [2Zmarks]
il Toughness or tenacity [2marks]
\2 Electrical conductivity [2marks]
b) List five purposes for which engineering materials are tested [5marks]

c) Explain four mechanisms by which atoms are bonded in engineered materials
[12marks]

Question 6

a) Differentiate linear polymers from branch polymers [4marks]
b) Briefly discuss the following with reference to levels at which the structure of

materials can be examined and described.

. Atomic structure [3marks!
1} Nanostructure [3marks]
i Microstructure [3marks]
\ Macrostructure [3marks]

c) Explain the following main steel production methods include the following.

. The cementation process [3marks]
i, The crucible process [3marks]
10 The open hearth (Acid or Basic) process [3marks]

“ End of Examination Paper ”
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