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There are 03 (Three) questions. Answer 3 (Three) questions. The symbols have their usual meanings.
Marks of each Question and the corresponding CO and PO are written in the brackets.

1 [ @ [ Build the layers of atoms 10 compare the stacking sequences of atoms in FCC | (10) W

d HCP crystal structures. Draw an FCC unit cell and apply the concept of | (CO-1) |
space.llng o caleult o atome packing ctor PO-1) |
KLK3/PI

® [ Uiilize_atomic packing fustation 1o caleuate he planar densty or e | (12)
following scenarios: (a) The FCC crystal structure on the (100) plane, and (b) (co-1)

The BCC erystal structure on the (111) plane. (PO-1)
KIK3/PL

(©) | Niobium has an at o1 0.1430 nm and a theoretical density of 8.57 | (08)
', Solve ehethr it s an FCC o BOC crysal ssueure (co-l

Provid W% carbon, cooled below 727 °C, |
respond 1o the. Eolowing inquirics: (3) Determine the procutectoid phase. (b) | (CO-2)
Compute the masses of ferite and cementite formed. (c) Assess the masscs of | (PO-2)

| pearlitc and the procutectoid phase formed. K3K4/P1
() | Analyze thoroughly the microstructural changes that take place during the slow | (10)
caoling of a 0.5 wt.% carbon steel from the austenite range. (€02)
(#0-2)
B I K3K4P1
3. (@ | Investigate the underlying objectives of the annealing process. Upon analyzing |  (10)

an iron-carbon alloy characterized by 20% ferrite and 80% pearlite, deduce the | (CO-2)
overall carbon percentage within he steel, categorize the speific type of stecl, | (PO-2

and provide an cducated estimation of is approximate tensil
(b) | Examine the impact o drastic cooling rate on (a) the formation of martensite and | (10)
(b) the tempering of steel (€02)
(PO-2)
- B - o K3,K4/P1
© approximate carbon content of normalized sieel be deduced through | (03)
microscopic analysis? Provide a detaled explanation. (€0-2)

(P0-2)
k3Kl




(d). What s the essential difference between the streamlins in the upstream (0-

1) and dowhsissam (2-3) resorvoirs thl justifcs he response o the previous
qustion
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Figure 2

(©) An oil pipeline and a 1.3 m’ rigid air tank are connected to each nmcr bya [10]
manometer, as shown in Fig. 3. If the tank contains 15 kg of air at 80°C, CO4,PO4
determine (a) the absolute pressure in the pipelinc and (5) the mmg in Ah K8, P1,P3
when the temperature in the tank drops o 20°C. Assume the pressure in the oil
pipeline to remain constant, and the air volume in the manometer to be
negligible relative to the volume of the tank.
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Figure 3



