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The Answer Scheme

Question # The Answer Mark Page #

1 c. Specific heat. 1 4

2 b. Plasticity. 1 6

3
b. Low thermal and
electrical conductivity. 1 19

4 b. Brass. 1 20

5 c. Annealing. 1 30

6
a. Graphite.

1 36
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Question # The Answer Mark Page #

7

Type of
property

Examples

Mechanical 
properties

Strength, ductility, 

hardness, 
toughness. etc.

Electrical 
properties

Resistivity, 
conductivity, 

dielectric strength

Thermal 
properties

Specific heat, 

thermal 
conductivity

Chemical 
Properties

Corrosion 
resistance, 

acidity, alkalinity. 
etc.

Physical 
Properties

Color, density, 

Melting point size. 
etc.

Marking Scheme: 0.5 marks for 
each correct answer on types 
and examples selected from 
above options. 0.5 X 4 = 2 
marks

2 4
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Question # The Answer Mark Page 
#

8

Ductility Importance

Ductility is the 
ability of the 
material to 
deform more 
before fracturing.

It is a very 
important 
property for 
making wires.

Marking Scheme: 1 marks for correct 
definition and 1 mark for stating its 
importance. 1 X 2 = 2 marks

2 7

9 Difference 
between pure 
metals and alloys

Suitability for 
engineering 
applications

Pure Metals are 
metals in clean 
form or unmixed 
form, whereas 
alloys are 
mixture of two 
or more metals.

Alloys with suitable 
alloying elements 
have better 
properties than 
pure metals, hence 
are more suitable 
for engineering 
application

Marking Scheme: 1 marks for correct 
statement on difference and 1 mark for 
stating correct choice for engineering 
applications. 1 X 2 = 2 marks 

2 14



Mechanical Engineering- Royal Guard of Oman Technical Collage Semester One Second Session 2023-2024

Question # The Answer Mark Page 
#

10 Classification 
of plain carbon 
steel

Percentage of carbon

1. Low-carbon Less than 0.3%.  

2. Medium-
Carbon Steels

Between 0.3% and 
0.8%.

3. High-Carbon 
Steels

Greater than 0.8%.

Marking Scheme: 0.5 marks for each 
correct classification and 0.5 for each 
correct percentage of carbon.
0.5 X 4 = 2 marks

2 16
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Question # The Answer Mark Page 
#

11 Significance 
of heat 
treatment 
process

Steps of heat 
treatment process

Heat 
treatment is 
done to 
change the 
mechanical 
properties of 
a material 
alloying 
elements.

1. Heating to 
recrystallization 
temperature

2. Holding at 
recrystallization 
temperature. 

3. Cooling to room 
temperature

Marking Scheme: 0.5 marks for 
significance of heat treatment process. 0.5 
for each correct step.
0.5 X 4 = 2 marks

2 28
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Question # The Answer Mark Page #
12

Ferrite & pearlite content in low 
carbon steel

1. low carbon steel:
In Low carbon steel the ferrite 
content is more, and the pearlite 
content is less, and this is because 
of the low amount of carbon.  

2. In Medium carbon steel both 
Ferrite content and Pearlite 
content is equal.

Marking Scheme: 1 mark for correct 
statement on ferrite and pearlite 
range in each case.1 X 2 = 2 marks

2 35
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Question 
#

The Answer Mark Page #

13 (a) Stress 
strain curve

Points

A. Elastic limit.
B. Upper yield stress 

point.
C. Lower yield stress 

point.
D. Ultimate stress 

point.
E. Rupture point.

Marking Scheme: 0.75 mark for correct 
stress strain diagram. 0.25 marks for 
each correct indication points.     
0.75 + 0.25 x 5 = 2 marks

2

5
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Question 
#

The Answer Mark Page #

13 (b)
Definition 
toughness

IZOD Impact test

The toughness 
of a material 
is its ability to 
absorb energy 
before 
fracturing. It is 
also the 
resistance of 
shock loading

Toughness of 
materials can be 
measured by the 
IZOD TEST. The test 
material here is first 
cut with a notch and 
then placed 
vertically and hit 
with a heavy 
pendulum. The test 
machine records the 
amount of energy 
taken by test piece.

Marking Scheme: Definition of 
toughness 0.5 marks. Impact testing 
machine sketch 0.5 marks. Impact test 
explanation 1 mark. Breakdown 
0.5+0.5+1=2

2 10
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Question # The Answer Mark Page #

14 (a) Type of 
ferrous 

alloy

Composition Applications

1. High-
speed 
steel

A typical HSS 
composition 
is: 18% 
tungsten, 4% 
Chromium, 
1% 
Vanadium, 
0.7% carbon 
and the rest is 
Iron. It is used 
in 
manufacturin
g cutting tools

1. Lathe 
cutting 
tool.

2. Drill bits

2. Stainl
ess 
steel

Stainless steel 
is an alloy of 
iron, 
chromium, 
and other 
elements that 
resist 
corrosion 
from many 
environments

1. For 
Vernier 
calipers

2. For steel 
rules

Marking Scheme: 0.5 marks for each 
correct composition. 0.25 marks for each 
correct application.     0.5 x 2 + 0.25 x 4 = 2 
marks

2

17
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Question # The Answer Mark Page #

14 (b)
Type of polymer Applications

1. Thermoplastics
can be easily 
softened and 
reshaped again 
and again by 
heating

cable covers, 
polyethylene carry 
bags, PVC pipes, 
bottles,

2. Thermosetting 
Plastics cannot 
be softened and 
reshaped by re-
heating once set 
into shape by 
heating and 
curing.

Furniture, 
Switches, electric 
plugs

Marking Scheme: 0.5 marks for each 
correct meaning of polymer. 0.25 marks 
for each correct application.     0.5 x 2 + 
0.25 x 4 = 2 marks

2
21-22
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Question # The Answer Mark Page #
15 (a)

Marking Scheme: 0.5 mark for each 
correct objective.
0.5 x 4 = 2 marks

Objectives of heat treatment 
process

1. Increase strength, hardness 
and wear resistance 

2. Increase ductility and softness 
3. Increase toughness  
4. Remove internal stresses 

induced 

2 29
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Question # The Answer Mark Page #
15 (b)

Explanation 
Annealing process

Advantages

It is a softening 
process in which 
iron base alloys are 
heated above the 
transformation 
range, held there 
for a certain time 
and then cooled 
slowly. The cooling 
method depends 
on the metal and 
the properties 
desired. Some 
metals are furnace 
cooled, and others 
are cooled by 
burying them in 
ashes, lime, or 
other insulating 
materials.

1. Material 
becomes soft 
and uniform 
grain 
structure. 

2. Material 
becomes easy 
for cutting. 

3. Material 
Internal 
stresses 
become less. 

4. Material 
Ductility 
improves

Marking Scheme: 1 mark for each 
correct explanation of annealing 
process.  0.25 marks for each correct 
advantage.
    1 + 0.25 x 4 = 2 marks.

2 30-31

End of the Marking Scheme
































































