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INSTRUCTION: ANSWER ALL THE QUESTIONS

QUESTION 1

a)

b)

Define the definition given

i) Isotope | (2 Marks)
ii) Covalent bond | (2 Marks)
iii) Metallic bond (2 Marks)
iv) Crystal structure (2 Marks)

By referring to periodic table (see appendix), find for element Ir (iridium), for the

information obtained from periodic table

i) Identify group bf element, atomic number, relative mass and period

(2 marks)
ii) Construct electron configuration for the element by using Aufbau’s rule

(4 marks)
iii) Given the crystal structure of Ir is body centred cube (BCC) with lattice

constant a = 314 pm, calculate the radius of the Ir atom (2 marks)

iv) Using information from iii), calculate the atomic packing factor and the

density of the element (4 marks)
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QUESTION 2
a) Complete Table 1, given below for carbon steel (redraw Table 1 in your answer

booklet) (5 Marks)

Type sof carbon st eel %of w e T i Appllcatl on =

| cabon |

Low Carbon

Medium Carbon

High Carbon

Ultra High

Cast Iron

Table 1

b) Describe the technigue given on how the strength and hardness are achieved in
metallic material. Your description must also include size of impurity atoms

used, strengthen mechanism, ability to be strengthen by heat treated or cold

work
i)  Solid solution hardening (5 marks)
if)y  Precipitation hardening (5 marks)

¢) Galvanising and anodising is two (2) most popular method to prevent corrosion at
lower cost. Differentiate both method in term of :- suitable metal to use and

corrosion prevention mechanism (10 marks)
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d) State the objective of bayer process in Aluminium extraction process and describe

four (4) of its main stages (9 marks)

e) Discuss three (3) advantages and disadvantageous of titanium alloy in

engineering purpose " (6 marks)

QUESTION 3

a) Define for a given terms below

i) mer (2 marks)
ii) polymer chain (2 marks)
iii) hydrocarbon (2 marks)
iv) unsaturated hydrocarbon (2 marks)
V) co-polymer (2 marks)

b) By using ethylene gas as a raw material, describe the process on how a polymer

material can be made by this raw material (12 marks)
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c) Describe given co-polymers below by completing the given table below (redraw

Table 2 in your answer booklet) (12 Marks)

Chemical  |Tradename [Major ~ = |Typical application
type - .. . |characteristic .| .

natural
polyisoprene

styrene-
butadiane

Polysiloxane

chloroprene

Table 2

d) Analysis sample taken from PVC plant, has shown a chain molecular weight
distribution in Table 3. Complete the table (redraw Table 3 in your answer

booklet), and determine the average molecular weight and degree of

polymerisation for the particular sample (6 marks)
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Molecular weight weight fraction
(gram/mol)

1000 |0.08

5000 0.05

8000 0.02

10000 0.20

20000 0.27

30000 0.16

40000 0.22

Table 3

**************'k******************E N D o F QU E ST'O N S***************'k**************
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APPENDIX

CRYSTAL PROPERTIES

4R = ax/’g BCC CRYSTAL
4R = a\fi FCC CRYSTAL

) ) 4
atoms volume = number of atoms in unit cell x —5;'1'1?26

unit cell volume for BCC and FCC = a*

relative mass i X
total atoms mass= X number of atom in a unit cell

A

_ total atoms volume
unit cell volume

APF

total atoms mass
unit cell volume

density,p=
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PERIODIC TABLE

APPENDIX
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