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MATERIAL SCIENCE
TIME: 3 HRS M.MARKS: 70

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

Tie: T ST B & B BT T B9/ Fla BIg TITBR] SR &1, T UG 1adbeq g/

SECTION A
1. Attempt all questions in brief. 02x7=14
Q Question CO | Level
no.
a. | State Hume-Rothery's rules for solid solubility. 1 K2
3 fITd (Solid Solubility) % T §gH-RY & o fafau |
b. | What is the Phase Rule? 1 K2
Wﬁaﬂ(Phase Rule) EPZIT%?
c. | Define Eutectoid steel and Hypoeutectoid steel. 2 K2
RIS EId qUT gRURc IS Eid ol URYIRT Sifo |
d. | What is the significance of the T-T-T diagram? 2 K2
T-T-T 3G &1 A T 82
e. | Differentiate between Rockwell and Brinell‘hardness tests. 3 K2
RIBad 3R ford HERdT TRI&0 § 3tk sdrsu|
f. What are Ferroelectric materials? 4 K2
hRIgaiagd Yard FT8Id 52
g. | Give two examples of Shape Memory Alloys. 5 K2
1Y AR} 3felid & Gl SareRu iy |
SECTION B
2. Attempt any three of the following: 07x3=21
Q Question CO | Level
no.
a. | Explain binary phase diagrams with special reference toisomorphous systems, | 1 K3
eutectic phase diagram, and peritectic phase diagram.
fgacapig Tol 3R] BT GHEU (Isomorphous); q\%% qur uRefaes tol
3 & de & gogmsu|
b. | Describe the Iron-Carbon equilibrium diagram and discuss the phases, invariant | 2 K3

reactions, and microstructure of slowly cooled steels.

Ae-HTe TJa 3R o1 JuiF BT audr =Rol, srafeady sififsaraft ok
fR-efR 33 fory 0 W &1 Yea TR R =4 Sifom |

c. | Explain the various plastic defermation mechanisms, strain hardening, and | 3 K3
methods of increasing fatigue.life.

faft wife® faefa 93, 7 SRMAT qUT YHH g TeH & did| &
REEIEY

d. | Discuss the magnetic properties of materials including hysteresis, hard and soft | 4 K3
magnetic materials, and ferrites.

Terif & TS 1 0N R Tl ifore, forad fgRe¥Ri, R td RY gea ™
ger qUT hRIge JMHA 8l
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e. | Explain the classification, properties, and applications of composite materials | 5 K3

and shape memory alloys.

gfiy Terdf (Composite Materials) dUT T AERT 3@ WH’*‘W\"UT, 0T U

SUINT GHIS U
SECTION C
3. Attempt any one part of the following: 07x1=07
Q Question CO | Level
no.
a. | Describe single component system, binary phase diagrams, tie-line rule, and | 1 K3
lever rule with suitable examples.
THd 3T o, [gacHIa Hhel 3R, TR-a1g Fad quT dar Fad
DI IUYad 341810l Afgd JHASU
b. | Explain free energy composition curves for binary systems and microstructural | 1 K3
changes during cooling.
fgaeaptg dFf & AU gad Soll-TRaer a% adl ae- & R I&A
WREATHS YR D! GHARU
4. Attempt any one part of the following: 07x1=07
Q Question CO | Level
no.
a. | Discuss the effect of alloying elements on the Fe-C system, diffusion-in solids, | 2 K3
and Fick’s laws.
Fe-C a3 TR YT dal o WG, 311§ fawRor 9T fivds. o foami R
=4 Bifo |
b. | Explain phase transformations, pearlite, bainite,”yand martensite | 2 K3
transformations along with tempering of martensite.
ol URadH, Tdalse, a8e adT HI¢age GRad- aul Alcdse &
BRSUEIRERIRY

5. Attempt any one part of the following: 07x1=07
Q Question CO | Level
no.

a. | Describe tensile test, creep and.creep-resistant materials, and the mechanisms | 3 K3
of creep.

T TIur, hig Ul seru-ufeRiedt uerif aur wig & o3 &1 guie
FITI

b. | Explain fracture, Griffith criterion, fatigue failure, and methods of increasing | 3 K3
fatigue life.

o, Rty IS, Y& fawadT auT Y& S S & aid] &l
BEEIRY
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6. Attempt any one part of the following: 07x1=07
Q Question CO | Level

a. | Discuss dielectric materials, polarization, Langevin-Debye equation, and
ferroelectric materials.

SRl yer, ydiexu, dNfH-Se SR aur Bsefees | ¢ |
gerdf | == i |

b. | Explain superconducting materials and their properties along with
insulating materials and dielectric breakdown.

SR (Superconducting) TETT qUT 39 0N & Fry-gry g=gaifew [+ | K3
gerdf e SRdfae® dHae & JHRu|

7. Attempt any one part of the following: 07x1=07
Q Question CO | Level
no.

a. | Describe ceramics, types of compositesyrole’ of matrix and reinforcement,
and processing of fiber reinforced plastics.

RiXfores, ity vl & TR, Afeew vd Reprie ot yftwr qur |2 |
TTSeR-USTold WRed b YHDHRUT BT Jui- Hifold |

b. | Explain shape memory alloys, pseudoelastic effect, NiTi alloy,. and
applications of nanomaterials and carbon nanotubes.

QU AARY e, W3R U, NiT;i fiserg aur FieRad we | 0 | K3
BT SHIeTd & AN &l JHEu|
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