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The paper consists of TWO sections: A and Br.

Answer ALL Questions in Section A and any THREE'iri Section'B
Marks for each question are indicated in the brackets.

Candidates are provided 'With'a s€parate “answer'bo oklet
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DO NOT write on this question paper.
This paper congsists of THREE (3) printed pages

Ca’nod irdvates should check the question paper to ascertain that all pages

are printed as indicated and that no questions are missing.
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SECTION A (40 MARKS)
Answer ALL the questions in this section.
1. Mo metals are their pure form but ae edraded fom ores Defire
an ore. (2 Marks)

2. During smelting process in a furnace, limestone is added to the iron ore. Identify TWO
roles of limestone in this process. (2 Marks)
3. Defineth neaes
a. Composite materials;
b. Ceramic;
c. Analloy. (3Marks)
4. Engineering materials possess different properties. Outline FOUR physical properties of
engineering materials. (4 Marks)
5. Inworkshop practice, steel is often selected based on the amount of carbon it contains. List
FOUR classifications of plain carbon steels according to their carbon content. (4 Marks)
6. Adding other materials to steel improves its properties. Highlight THREE effects of silicon
In steel. (3 Marks)
7. Atrainee is required to design a composite material for a high-temperature turbine blade.
She decides to use silicon carbide fibers combined with silicon carbide matrix. Give three
reason for her choice. 03 aMeaardks:)

8. Metals corrode faster in the coastal region c’'o'mi- pra re'd-to e ‘ta I's"in central region;

a. State TWO reasons for this observation. (2 Marks)
TW'C solutions to"minim ize the potem (2 Marks)

9. Ceramics ae ore of the meterials used nengineeringndhough . they-are-baittlein
nature. Give FOUR reasons why ceramics “a’re“b r'it't'le”. (4 Marks)

10. Coke is one of the charging materials used in the extraction of iron in a blast furnace.
Mertion TWO roles 'coké i tractio inprocess! (2 Marks)
11. Copper is one of the highly used engineering materials worldwide. List FOUR properties
of copper that make it indispensable in the manufacturing industry. (4 Marks)
12. Aluminan some motor-Vv.e hic leconporents such as goark plug insulators and brake
liznoiznsgose. cStastve THREE properties that make alumina suitable for such application. (3 Marks)
13. A mechanical technician operates under very hot working conditions. Identify TWO
Personal Protective Equipment (PPE) the technician should use. (2 Marks)
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SECTION B (60 MARKS)

Answer Any THREE Questions in This Section.
14,

a. Inmetalworking. industries, heat treatment is a crucial process applied to improve the
performance and service life of components. Discuss EIGHT benefits of heat
treatment in metals. (8 Marks)

brinteMPynu o duce Aengrinrerpradteslry choosing meterials acoording o their

mechanical properties. Explain SIX mechanical properties of engineering materials.

012 Miarks)
15.
a. During an industrial visit to a manufacturing company, trainees were oriented on the
importance of understanding the properties of engineering materials in manufacturing.
Explain EIGHT points of importance highlighted to them. (8 Marks)
b. With the help of a well labeled sketch, Describe the function of a blast furnace in iron
extraction. (12 Marks)
1'6°-

a. A quality control agency inspects ceramic products before they are released into a
country’s market. Describe FIVE tests carried out during this inspection. (10 Marks)

b. Aerogpace Companies usss duminum.during . of aircraft parts. IdentifyFIVE reasons
why aluminum is preferredov @ r 0 therom @tenrials. (10 Marks)

17.

ey Yuootechnician atvavbanufaetuning company and your company hes purchesed
sev eral m a terials for its operation. You are to perform the Brinell hardness test.

Descrice the steps you would follow woheen €@ rnyziavg outothis test (5 Marks)

b. Employees at a Metal Works industry performs heat treatment processes on metals
whie fabricating:ew =ce mponents..cb.escribe, F1\V E cheat treament processss tret
improve product'qu-ality. (10 Marks)

c. You are a worker in a fabrication company and you have been tasked to educate
attachés on different copper-tin alloys. Discuss FIVE points you would include in your

p.r.e.s.e.n,ta tion. (5 Marks)
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