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Note: 1. Answer any FIVE full questions, choosing ONE full question from each module.
2. M: Marks, L: RBT (Revised Bloom’s Taxonomy) level, C: Course outcomes.

Module -1 M| L| C

A 500-gram block of aluminum is heated from 20°C to 100°C. If the specific heat
a. | capacity of aluminum is 0.897 J/g °C, calculate the amount of heat absorbed by | 10 | L3 | CO1
the aluminum block.

Ql A 2 kg sample of water is heated from 25°C to 75°C. Given that the specific heat

b. | capacity of water is 4.18 J/g °C, calculate the total heat energy required to raise | 10 | L3 | CO1
the temperature.

OR

An aluminum wire with an initial length of 2 m and a cross-sectional area of 1
a. | mm? is subjected to a force of 100 N. Given that Young’s modulus of aluminum | 10 | L3 | CO1
is 70 GPa, calculate the extension of the wire.

Q2 A metal sample is tested using the Brinell hardness test, where a 10 mm diameter
ball is pressed into the metal with a force of 3000 N. The diameter of the

b. indentation is measured to be 2 mm. Calculate the Brinell hardness number 10\ L3} co1
(BHN) for the metal.
Module- 2
3 Interpret the different types of aluminum alloys and their applications in the | 10 | L2 | CO2
03 " | aircraft industry.
b Discuss any one special treatment for Magnesium and its alloys with a neat sketch | 10 | L2 | CO2
" | and emphasize the importance of this treatment.
OR
3 Classify the different types of Titanium alloys and write their applications in the | 10 | L2 | CO2
04 " | aircraft industry.
b Briefly explain the process of welding and heat treatment of Titanium and its | 10 | L2 | CO2
" | alloys with relevant figures.
Module - 3
3 Illustrate the importance of steel in aircraft application and also highlight the | 10 | L2 | CO3
Q5 " | characteristics of steel.
b Write a note on how the Maraging Steels are contributing efficiently in the Aero | 10 | L2 | CO3
" | Industry.
OR
5 a. | Define, List, and explain the different types of Superalloys and their application. | 10 | L2 | CO3
Q b. | Explain the process of Powder metallurgy with a relevant diagram. 10| L2 | CO3
Module - 4
7 a. | Define and Classify the Composite materials with examples. 10| L2| CO4
Q b. | With a relevant figure explain the process of Hand layup and its advantages. 10| L2| CO4
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OR

Q8

Explain the process of the Pultrusion with a neat sketch. List the advantages and
drawbacks of it.

10

L2

CO4

What are Carbon-Carbon Composites. Mention their properties and applications.

10

L2

CO4

Module - 5

Q9

A zinc coating on a steel plate weighs 300 grams initially and is exposed to an
industrial atmosphere for 150 hours. After this period, the coating's weight is
measured at 299.7 grams. The exposed area of the coating is 25 cm?, and the
density of zinc is 7.14 g/cm3. Calculate the corrosion rate in cm/year.

10

L3

CO5

A mild steel sample is exposed to a corrosive environment for 48 hours. After
exposure, the sample weighs 99.8 grams, with a recorded weight loss of 0.2
grams. The exposed surface area is 20 cm?, and the density of the steel is 7.85
g/cmd. If the corrosion rate is determined to be 0.1 mm/year, calculate the initial
weight of the sample before exposure.

10

L3

CO5

OR

Q10

An iron sheet with an initial weight of 500 grams is placed in an acidic solution.
After exposure, the sheet weighs 499.6 grams. The exposed area of the sheet is 40
cm?, and the density of iron is 7.87 g/cmd. If the corrosion rate is found to be 0.05
cm/year, calculate the time taken for the sheet to experience a weight loss of 0.4
grams.

10

L3

CO5

A copper plate with an initial weight of 250 grams is placed in a saltwater
solution for 100 hours. After exposure, the plate weighs 249.9 grams. The
exposed area is 30 cm?, and the density of copper is 8.96 g/cm?3. Calculate the
corrosion rate in mm/year.

10

L3

CO5
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