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SECTION A. 
ANSWER ALL QUESTIONS.
QUESTION ONE. 1-10. (10 marks). For each question tick the correct answer.
1. Metals are better than ceramics because of which properties?
a) Hardness
b) Ductility
c) Toughness
d) Yield Strength

2. Steels mainly contain iron and carbon. Under which of the following categories do they belong?
a) Metallic Solid
b) Polymer
c) Composites
d) Ceramics

3. GFRP is an important composite. It stands for:
a) Gelatin Fibre Reinforced Polymer
b) Graphite Fibre Reinforced Polymer
c) Germanium Fibre Reinforced Polymer
d) Glass Fibre Reinforced Polymer
4. Ceramics make excellent refractory materials. A material is said to be refractory if it:
a) resists the flow of electric current
b) has high refractive index
c) retains its strength at high temperatures
d) all of the above mentioned
5. Which of the following cannot be used as bio-materials?
a) Metals
b) Ceramics
c) Polymers
d) None of the mentioned
6. Which of the following is true for polymers?
a) They have very high molecular mass
b) They do not have a linear stress-strain curve
c) They have high strength to mass ratio
d) All of the abovementioned

7. Polymers are classified into the following groups.
a) Rubber, PVC and UPVC
b) Thermosetting, thermoplastic and rubber
c) UPVC, PTFE, PP, Polythene
d) Elastomer, thermosetting and thermoplastic

8. Packing efficiency of a crystal structure is the ratio of:
a) Volume occupied by particles to the total volume of the unit cell
b) Volume occupied by particles to that by voids
c) Total volume of the unit cell to the volume occupied by particles
d) Volume occupied by voids to that by particles

9. HCP and BCC are called close-packed structures. Close packed structures have:
a) Highest packing efficiency
b) Highest void fraction
c) Highest density
d) All of the abovementioned

10. The packing efficiency of a BCC unit cell is:
a) 54 %
b) 74 %
c) 90 %
d) 18 %

SECTION B. 
ANSWER THREE QUESTIONS OUT OF FOUR.
QUESTION TWO. (30 marks)
Using the Iron Carbide Equilibrium Diagram shown below in figure 1, consider 1.0 kg of austenite containing 1.15 % wt C, cooled to less than 727 ͦC. Determine the following:
a) What is the pro-eutectoid phase?
b) How many kilograms each of total ferrite and cementite form?
c) How many kilograms each of pearlite and pro-eutectoid phase form?
d) Sketch the microstructure for each phase.
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Figure 1.
QUESTION THREE.
a) Glass, aluminium and various plastic materials are used for containers. Make a list of the advantages and disadvantages of using each of these material types; include such factors as cost, recyclability and energy consumption for container production.

b) Discuss why it is important to consider the entire life cycle, rather than just the first stage.

c) Discuss how materials engineering can play a role in “Green Design”.

d) Suggest other consumer actions for minimal environmental impact other than just recycling.

QUESTION FOUR. 
a) Consider a cylindrical specimen of some hypothetical metal alloy that has a diameter of 8.0 mm. A tensile force of 1000 N produces an elastic reduction in diameter of Compute the modulus of elasticity for this alloy, given that Poisson’s ratio is 0.30.
b) During tensile tests on a cold worked brass, the following results were obtained, as shown in table 1.

The diameter of the test piece was 16 mm and the gauge length was 80 mm. After fracture the gauge length was 86.4 mm and the fracture point diameter was 15.2 mm. On the graph paper provided, draw the force/extension graph and determine:

i) The ultimate tensile stress
ii) Young’s modulus of elasticity, E for the material
iii) The 0.1 % proof stress
iv) The % elongation  and % reduction
v) The strain energy per unit volume when the force is 69 Kn.

Table 1.







	Extension 
	0.1
	0.2
	0.3
	0.4
	0.5
	0.6
	0.8
	1.0
	1.5
	2.0
	2.5
	3.0
	4.0
	4.3

	Force
	23
	46
	69
	82
	89
	94
	102
	110
	123
	131
	136
	139
	132
	118


QUESTION FIVE.
a) Using a diagram, describe the process of Hot Rolling strip steel as carried out in TATA Port Talbot steelworks.
b) What are the key areas of the hot mill that affect metallurgical quality?
c) What factors are crucial to maintain quality in the key areas?
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The End.
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