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Note: Attempt all Sections. In case of any missing data; choose suitably.

1.

SECTION A
Attempt all questions in brief.

2x07=14

Q no.

Question

CcO Level

What is the significance of phase rule?

TRUT AT T Agd T 82

CO1 | K2

What is Hume-Rothery’s rules?

TR & Frem = 82

COl | K2

Define atomic diffusion.

RIS TR B GRHTNT B |

CO2 | K2

Differences between eutectoid, hypo, and hypereutectoid steels.

P, TR0 SR SRR E RS ¥ S 44 AR

CO2 | K2

What are the different stages in the creep curve?

YT 9% | fafte TR 9/ 82

CO3 | K2

What is the Meissner effect?
HRER 4T 182

CO4 | K2

What are shape memory alloys?

THR T TR & 82

CO5 | K2

SECTION B
Attempt any three of the following:

07x3=21

Sodium chloride crystal of FCC structure has a density of 2.18 gm/cm?.
Calculate the distance between two adjacent atoms in it.

FCC TRaA1 & QIfSaH FaREs fhed &7 99d 2.18 gm/em® B
SO G ST URHTI3T & o9 B gol Bi 0T By |

COl | K3

What are Fick's laws of diffusion? How does the diffusion process
influence the phase transformations in ferrous alloys?

e & TR & Faw T g TR ufehar dig fgerget o =Ror
IRad FI 8 guIfad Hedt 82

CO2 | K2

Write short notes on the following:
i. Fatigue failure
ii. Endurance limit

faferfed w dférg fewfort forg:
i, YypH famadn
ii. gg-I=Ifad IrHT

CO3 | K2

What is ferromagnetism;.and what distinguishes it from other types of
magnetism?

F1 8 3R IE 39 UHR & Tdh@ I 6y SR

82

CO4 | K2

Explain the melt spinning process used in the fabrication of metallic
glasses. What are the applications of metallic glasses in industry?

YT T b (T HT0T B Ugad Hee (U Uithal &t AR &% | ST

T TS TN & VAN 1 ]2

CO5 | K2
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3.

SECTION C
Attempt any one part of the following:

07x1=07

Explain Gibb's phase rule. How do the unary, binary, and ternary phase
diagrams differ from each other? Explain with suitable diagram.

e o =T o &t e Y | Ueb, fgamumrt ok Renyrt @
3R TP G I fordd TR 7 B2 Iugad SR & A1 9He |

COl | K3

Describe the microstructural changes that occur during cooling in
binary systems, particularly in the context of phase diagrams.

fgamey gonferdt & <fdem & SR gH I g&H Wad®
gRacHI &1 90 $Y, [aRI% =0 J w1 3 & Ay H1

CO1 | K2

Attempt any one part of the following:

07x1=07

Draw the iron-carbon equilibrium diagram and show their salient
features. Indicate significance of this diagram for heat treatment of
steel.

AE-HIa Aga SR T 3R e ! Jeg faRvany feamy | wia
% dIY SUER & folU 39 3R 1 Hged Sdd|

CO2 | K2

Sketch and explain the TTT diagram for a eutectoid steel. Depict
important transformations taking place in it during cooling.

geaeles WA & Ol TTT SRW BT QR §A14 3R I8 THATE |
331811 & SR 39H g1 ara Agayul ulad=i &) =it |

CO2 | K3

Attempt any one part of the following:

07x1=07

Explain stress-strain diagrams and differentiate between ductile and
brittle behavior of materials based on their stress-strain curves.

gfdad-fdeid SRl &1 ARSAT HX qUT Ufdad-fapfd dbl & YR
R Uerdf & 9 3R YR R & §19 3R T

CO3 | K2

What are dislocations? How do different types of dislocations affect
the mechanical properties of materials?

SHFIRITE 1 82 1A TR DI SHaRITE JABR o FifAd Toi
B PY THIIT B &2

CO3 | K2

Attempt any one part of the following:

07x1=07

Explain dielectric breakdown and its (significance in the insulation

properties of materials.
Wl%@ﬁ@ﬁawwiﬁﬁ%gﬁamguﬁﬁmmaﬁ
HHLARUI

CO4 | K2

Discuss the Langevin-Debye equation and its significance in
describing the behavior,of polar dielectric materials.

~39Ts JHIHR 3R Yaid WRIdggd Uil & HagR &1 guiH
P H 3P Hod R 991 |

CO4 | K3

Attempt any one part of the following:

07x1

What are the key properties of carbon nanotubes that make them
suitable for use in advanced materials and technologies?

T IS F UEE O 1§ S S SAd IRl R

renfifesdt H IUNT o 1T Iuge &1 57

e

CO5
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b. | What is the bottom-up and top-down approaches for the preparation of | CO5 | K2
nanomaterials? Explain in brief.

RIS TR B & o 1 T FW R IR I 9 F Rb
R 32 &Y H U™
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