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1) Figure 1-1 shows stress-strain diagram.

D
B E

2 A €

Q

a

" Strain
Figure 1-1
a. lIdentify the following points:

Point (C):
Point (D): (2]

b. Which test can be used to produce this curve?

(Shade in the bubble () next to the correct answer).

(O Tensile strength (O Plasticity
O Compressive strength O Ductility [1]

2) Material (A) can change its shape under a compressive force, while material (B) has
ability to absorb energy before fracturing.

Which of the following rows is correct about both materials (A) and (B)?

(Shade in the bubble (O) next to the correct answer).

Material (A) Material (B)
-, Toughness Elasticity
-, Toughness Malleability
(@) Malleability Toughness
(@) Malleability Elasticity ]
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3)

4)

S)

Mention two tests used to measure the Toughness of a material and briefly explain
how each test is performed.

Name of test Explanation

[4]

Which curve in Figure 4-1 represents the behavior of aluminum under test?

(Shade in the bubble () next to the correct answer).

—

O 1 O 2

stress
p—

Explain your answer briefly.

strain

[1] Figure 4-1

What is the scientific term that indicates wear-resistance and resistance against
abrasion and scratching?

[1]
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6)  Which of the following ceramics is commonly used in engine parts?

(Shade in the bubble () next to the correct answer).

(O Tungsten carbides O Silicon nitride
(O Titanium carbides O Alumina oxide [1]

7)  Which of the following is a natural composite material?

(Shade in the bubble () next to the correct answer).

(O Cement concrete (O Fiber glass
O Wood (O Fiber reinforced plastics [1]

8) Name two important characteristics of Aluminum that make it easy to fabricate.

[2]

9) Write any two typical compositions of high-speed steel and two of its applications.

[4]
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10) Polymers are often used to make cable covers. Based on your knowledge of polymer
properties, justify why they are suitable for this application.

[2]

11) What is the primary purpose of the tempering process in heat treatment?

(Shade in the bubble () next to the correct answer).
Increase the material's hardness.
Reduce internal stresses and brittleness.

Remove impurities from the material's surface.

0000

Improve the material's ability for cold forming. [1]

12) Describe the main steps of the general heat treatment process and support your
answer with a figure.

Temperature

Y

Time

[4]
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13) Compare between tempering and hardening in the table below.

Process

Advantages

Tempering

Hardening

[2]

14) What is the name of black phase in the microstructure of grey cast iron?

QO Ferrite
O Austenite

(Shade in the bubble () next to the correct answer).

for microscopic examination:

O Cementite
(O Graphite flakes [1]
15) Identify the tools or machines used in the following stages of specimen preparation
[1]

a. Rough grinding stage:

b. Fine grinding stage:

[1]

[ End of Examination ]
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1)

2)

3)

Which of the following is the correct types of material properties that have quantity
of color, density and melting point?

(Shade in the bubble ((O)) next to the correct answer)

O Thermal O Physical
O Chemical O Electrical [1]

Describe how the tensile strength of material is tested.
Including the following in your answer:

- The name of the device.

- Adscription of tensile strength.

- How it works?

- Name of the curve obtained.

[4]
Figure 3-1 show a graph of stress-strain.
A B
0N
/]
2
o
Strain
Figure 3-1
Give one material as an example that is represented by each of the following:
Curve (A):
Curve (B): [2]

Do not write in this space
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4) Figure 4-1 shows three hardness testing methods.

=

(B) (C)

Figure 4-1

a. Which of the following rows represents the correct name for testing methods
(A), (B) and (C):

(Shade in the bubble ((3) next to the correct answer)

(A) (B) (@)
O Vickers Brinell Rockwell
O Vickers Rockwell Brinell
) Rockwell Brinell Vickers
O Rockwell Vickers Brinell (]

b. Describe briefly how testing methods (A) and (B) are performed?
Test (A):

Test (B):

[2]

5)  Which of the following elements in plain carbon steel have a content of less than 0.6%?

(Shade in the bubble ((O)) next to the correct answer)

O Manganese O  Nickel
O Copper O Carbon [1]

Do not write in this space

aoeds siy3 ul 931um J0u oq



aoeds siy} ul 9314m jou oQ

Royal Guard of Oman Technical College, Mechanical Engineering Semester One - Second Session Academic Year: 2025/2026

6)  Which type of steel is used to make a steel axle?

(Shade in the bubble ((O)) next to the correct answer)

O Castiron O Medium carbon steel
O Low carbon steel (@) High carbon steel [1]

7) List any three applications of copper alloys.

[3]

8) Write two applications of each polymers in the table below.

Types of polymers Applications

Thermoplastics

Thermosetting plastics

Elastomers

[3]

9) Give two types of Engineering Ceramics.

[2]

10) Compare between low carbon steel and high carbon steel in the table below.

Low carbon steel High carbon steel

The more content

(Ferrite/ Pearlite) [2]

Do not write in this space



Royal Guard of Oman Technical College, Mechanical Engineering Semester One - Second Session Academic Year: 2025/2026

11) State two of objectives of heat treatment process.

[2]

12) A softening process in which iron-based alloys are heated is known as:

(Shade in the bubble ((O)) next to the correct answer)

O Normalizing (O Annealing
(O Hardening O Tempering [1]

13) Figure 13-1 shows a temperature time heat treatment cycle.

Temperature

Time

Figure 13-1

Write the name of each stage corresponding to labeled (A) and (B).
(A):
(B): (2]

14) State the advantages of the annealing and the hardening process in the table below.

Process Advantages

Annealing

Hardening

[2]

Do not write in this space
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15) What is the main purpose of applying chemical etchants to a metal specimen during
metallographic preparation?

(Shade in the bubble ((O)) next to the correct answer)
To polish the surface further.
To increase the material’s hardness.

To remove graphite flakes from the surface .

0000

To reveal the microstructure for microscopic examination. [1]

[ End of Examination ]
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1 | Physical 1 - 1 4 K
-The name of the device is a Universal Testing machine
1
UTM).
-It can be described as resistance of material to fracture Accept any correct
5 during tension. 1 answer that | 5 K
-Tensile strength is measured using the tensile test. The Tensile indicates the
test is performed by applying tensile load until the material 1 correct meaning.
fails.
-Name of the curve is called Stress-Strain diagram. 1
One mark is given
3 | curve (A): ceramics ,glass, cast iron 1 for any correct | 7 A
curve (B): aluminum, gold, silver, copper 1 example of the
property.
‘a A) (B) © | _ Ll A
(3| Rockwell Brinell Vickers 12
1 One mark for
Test(A): A diamond or tungsten carbide ball is pressed into the correct answer.
ib material under a set load and the indentation is measured. Accept any correct | 9 R
Test (B):A hard steel ball is pressed into the material under a set | answer that 10
load and the indentation is measured. indicates the
correct meaning.
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\i T ,3‘ arts
5 Copper \ﬁi )5 -~'/ 1 2 15 K
\':Qﬁrt - 10N
Ay FEAT L
6 | High carbon steel & ot 1 2 | 16 K
Power ca%ble.s Three marks for
7 Motor windings any three of 2 20 A
Printed circuit boards (PCB) . ylications
Cooking utensils PP
Types of polymers Applications
Thermoplastics Cable covers
Polyethlene carry bags |
Pvc pipes
Bottles Three marks for
- 21
8 gears any three of 2 2 K
Thermosetting plastics | Furniture | applications
Switches
Electric plugs
Elastomers Automobile tires |
tubes
Oxides
9 Carbides Tow trvlzziﬂt(s t:sr any 2 24 R
Nitrides yp
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Item Answer Mark Additional
Information
Low carbon steel| High carbon steel
The more
accept any
. . +
10 COIltG.DIlt Ferrite Pearlite I+l objective for each 3 29 R
(Ferrite/
Pearlite)
* Increase strength, hardness and wear resistance
" Increase ductility and softness (ﬁccept any two 3 9 K
Increase toughness objectives)
* Remove internal stresses induced
12 Normalizing 1 3 30 K
13 (A)Heating to T 3 73 A
(B) Holding at T
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\i MJ)J&: 7
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Process Advantages '
- Material becomes soft with a uniform grain structure,
& | improving ductility.
qg ;OE:urlances machinability, making the material easier | (Accept one correct 30
= .
14 < - Reduces internal stresses. advantage of every 4 31 K
- Increases hardness, improving wear resistance. process)
k4 - Enhances strength, making the material suitable for 1
_g, high-stress applications.
S
T
d. To reveal the microstructure for microscopic
15 examination 1 4 34 A




