CONFIDENTIAL

UNIVERSITY COLEEGE
Yan

UNIVERSITY COLLEGE TATI (UC TATI)

FINAL EXAMINATION QUESTION BOOKLET

COURSE CODE : DGE 1103
COURSE : MATERIALS SCIENCE
SEMESTER/SESSICN  : 1-2024/2025

DURATION : 3HOURS

Instructions:
1. This booklet contains 3 questions. Answer ALL questions.
2. Allanswers should be written in answer booklet.
3.  Write legibly and draw sketches wherever required.

4. Ifin doubt, raise up your hands and ask the invigilator.

DO NOT OPEN THIS BOOKLET UNTIL YOU ARE TOLD TO DO SO

THIS BOOKLET CONTAINS 7 PRINTED PAGES INCLUDING COVER PAGE




CONFIDENTIAL
MATERIALS SCIENCE (DGE 1103)

QUESTION 1

a)

Define the definition given.

i. Covalent bond. (2 marks)
ii.  Proton. (2 marks)
ii. Isotope. (2 marks)
iv.  Relative mass. (2 marks)

By referring to periodic table (see appendix 2) , find for element Ni (nickel), from

information obtained :-

i. Describe the element by its group of element, atomic number, mass

number and period. (2 marks)

ii.  Construct electron configuration for the element by using aufbau’s rule.
(4 marks)

iii. ~ Given the crystal structure of Ni is face centred cube (FCC) with lattice
constant a = 350 pm , calculate the radius of Ni atom. (2 marks)

iv. ~ Using information from iii), calculate the atomic packing factor of the

element. (4 marks)



CONFIDENTIAL
MATERIALS SCIENCE (DGE 1103)

QUESTION 2

a)

b)

Converting pig iron into steel involves several steps in oxygen furnace.

Regarding the process :-

I List four (4) main component used in the steel production process.
(2 marks)

i. Describe the process of steel production from pig iron (5 marks)

[ron with relative mass of 56, can be strengthen by adding carbon which has a

relative mass of 12. Regarding to this strengthening methods :-

i State the types of hardening mechanism. (2 marks)
ii.  llustrate by sketching on how carbon atom will take part in the atomic

plane of iron (label your drawings). (4 marks)
ii.  Explain from your sketching on how carbon addition in iron will make it

much stronger. (4 marks)

As an engineer in a metal production company, you have been assigned to
proposed. a prevention method for products listed below from corrosion.

Suggest one (1) method and show how it will protect the metal from corrosion.

i. Automotive body. (4 marks)

ii. Laptop aluminium case. (4 marks)
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~d)  Describe the Hall-Herot process in converting alumina into aluminium.
(9 marks)
e) Describe for aluminium alloys listed below on term of its major composition and
application.
i. 1xxx aluminium alloys. (2 marks)
ii.  3xxx aluminium alloys. (2 marks)
ii.  Cast aluminium alloys. (2 marks)
' QUESTION 3
a) Define for a given term below.
L. Mer. (2 marks)
ii.  Hydrocarbon. (2 marks)
iii.  Trifunctional mer. (2 marks)
iv.  Unsaturated hydrocarbon. (2 marks)
v.  Co-polymer. (2 marks)
-b)  Polymerisation process of ethylene (Figure 1) consist of three (3) steps, which is

initiation, propagation and termination. Describe on how a polymer chain will

formed by this steps. (12 marks)
H H
d=¢
i
Figure 1
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d)

Choose one (1) suitable co-polymer for the applications given and explain why it

is suitable for that purpose.

i. Automotive tyre. (3 marks)
i.  Engine seals and gaskets. (3 marks)
iii.  Tubes for transferring food. (3 marks)
iv. ~ Formula 1 racing suit. (3 marks)

Analysis sample taken from polycarbonate manufacturing plant. Given
polycarbonate molecular chain formula (C1sH2204)n . Sample of chain molecular
weight distribution was taken and tabulated in Table 1. Redraw Table 1 in your
answer booklet, and use it to calculate the average molecular weight and
degree of polymerisation for the particular sample.

(6 marks)

Table 1
Molecular weight
weight (gram/ fraction
mol)
7500 0.06 |
12500 0.07
17500 0.02
22500 0.20
27500 0.29
32500 0.20
37500 0.20

*********************************E N D O F Q U EST' ON S**********************‘k*******
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APPENDIX 1

CRYSTAL PROPERTIES

4R = aﬁ BCC CRYSTAL

4R = axfi FCC CRYSTAL

. . ) 4
atoms volume = number of atoms in unit cell X 3 TR’
unit cell volume for BCC and FCC = a°

relative mass X )
total atoms mass= N x number of atom in a unit cell

A

total atoms volume
unit cell volume

- APF=

total atoms mass

density, p=—-
P unit cell volume
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APPENDIX 2

= 2
H He
Huwdrozen Hediwm
100794 | 4.003
3 4 5 6 7 8 9 10
Li | Be B C N 0 F Ne
Lithiurn Herglliurn Beaon Carvon Nitrogen Oxypen Flovtine | M
6941 9012182 10811 12.0107 | 14.00674 | 15.9994 118.9984032 20.1797
11 12 13 14 15 16 17 18
Na | Mg Al Si | S Cl | Ar
Sardirm Mujgmsiun Aluminum Silicun Phosphoras Sulfur Chlorine Argon
22989770} 243050 26981538 | 28.0855 130.973761| 32.066 354527 | 39948
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K | Ca | S | Ti V Cr |Mn | Fe | Co | Ni | Ca | Zn | Ga | Ge | As | Se | Br | Kr
Potassim Calelun Seundium “Estanium Vansd [& i M. Yrun Cobaly Nickel Copgey Zipe: Gulizms Cenaniom Arsenic Selenivm Bromine Krypton
39.04983 40.078 144.955910| 47.867 509415 | 51.9961 54938049 55.845 |58.933200, 58.6934 63.546 65.39 69.723 7261 74.92160 78.96 79.904 83.80
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Rb | Sr Y Zr 'Nb Mo | Tc | Ru | Rh | Pd | Ag | Cd | In | Sn | Sb | Te I Xe
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Cs  Ba | La | Hf | Ta | W | Re | Os | Ir | Pt | Au | Hg | TI | Pb | Bi | Po | At | Rn
Ceestuens Barium Laydtanum Huintoen Tontalum Tusgsten Rbenhse Camiury Tridiome Platssum Gold Mercury Tiealium Lewd Bistragth Polonium Astatine Hadon
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Fragoum Raafiom Actiniom  |RetherforBum | Dulwivn Seabeygi Kaohni Rassi Meitneri
(223 (226) @2n (261) (262) (263) (262) {265) {266) (269) (272) 277
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Cerium Prawodymivm | Nexd P L S i Rarop Gedoliri Terbivm Dysprosioms | Holwium Erbinm Thutium Ytteebstim Lutetiom
140.116 |140.90765{ 14424 {145) 150.36 151.964 15725 | 158.92534] 16250 116493032 16726 |168.93421] 17304 174.967
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Th | Pa U Np | Pu!Am {Cm | Bk | Cf | Es | Fm | Md | No | Lr
Thorluem Pratsctiniom Urinfum N i Phugoi Ameries Curium Berkeli Cahiforni Einsteini Fetmium | Mendelevlotn | Nobelitnn Lsswrensiun
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