Roll No:-
Sem-111 Diploma Exam 2023 (Odd)
(Mechanical Engineering) (Theory)
Material Science & Engineering (2025302-P)

[Time: 3 Hours] [Max. Marks: 70]

- All questions are compulsory. (‘v'[‘l-ﬁ UH arﬁam‘%o
- Marks are mentioned on the right side of each question. (3 ot U%[%H'I?f 3R &‘WW%D

Group (A) (YU -¥)

Q.1  Choose the most suitable answer from the following options. (1*20=20)

affe Sudad fawed B g ford |): -

I. Adding as impurity in iron can make it brittle.
(€ H Sl & TUH frem I 78 WR B IS ] 1)
(@) Sulfur (HethR) (b) Silicon (ﬁﬁ?’lm (c) Phosphorus (WI@%W) (d) Manganese (ﬁTFﬂG[)

ii. is formed durlng equmbrlum cooling of a hyper-eutectoid steel from austenitic state.

(IR SR ¥ ERR-eae 38 Tid & e Xda & GRM &1 fAafor gran
Q)
(@) ferrite and pearlite (b) cementite and pearlite  (c) ferrite and bainite (d) cementite and martensite

@iferge iR ydfge)  (@rEe 3R §18e) (HiHierge 3R AIéanse)

iii.  An |ron carbon binary alloy having 0.5 % carbon by weight is called

(UH AIE-PIa- ms-wﬁr%rwﬂmﬁqw%&jwe05%aﬂé=r‘é’1?n%3“€r HEISIg )
(@) Eutectoid (b) Eutectic (©) Hypo eutect0|d (d) Hyper- eutect0|d

@RUl-gcheles) @RIR-IcHIgS)

iv. The ability of materials to develop a characteristic behavior under repeated loading knownas
(@eTd B &Edl o TR-IR AT P ded U [y UdgR ReRid s S ekd e, 38 bal
STl 8

(@) Toughness (E'q'ﬁﬂ) (b) Resilience (FI?ﬂT*ITCH) (c) Fatigue (av‘ﬁT[) (d) Hardness (Eb_cﬁTdT)

V. Which of the following is an alloy of iron? (M@ & § wig &1 U fHds 8?)
(a) Vitallium (faeTferam) (b) Brass (Uidel) () Invar (3OR) (d) Solder (TTeR)

vi.  The minimum number of ions in the unit cell of an ionic crystal with FCC space lattice is

gcc&mﬁma@&mm%wmﬁswléﬁmﬁw&mﬁﬁm .................... B
)

(@) 2 (b) 4 (c)6 (d) 8

vii.  Which metal contains iron as a major content? ([ eTq ¥ TeT U@ AT H 811 87)
(a) Brass (tﬂ?lﬁ) (b) Bronze (1) (c) Zinc (SIXd) (d) Ferrous (?ﬁ'el)

Page 1of4 (2025302-P)



viii.  Creep test primarily evaluate in a material.
@B R T T FFR IR T Hedip BRar )
(@) Tensile strength (dd
(b) Hardness
(c) Resistance to fatigue (ﬁv“f?T[ 3l Hﬁlﬁﬂ)
(d) Deformation under sustained load over time (FHI & 1Y FRER YR & dgd ﬁ?ﬁ)

ix.  Fatigue testing primarily assesses a material's

(SpfeT wleror g w0 & foredt wreht & 3BT BT 7))
(a) Resistance to compressmn (c) Behavior under cyclic loading
GLIEREARIGR (@H 1T AMST & d8d HdER)
(b) Resistance to creep (d) Hardness variations lines
(1T BT TfRIY) (3R firzrat)
X. test is primarily used to measure a material's resistance to axial loading.
( GRI&I0T UTfHeh U Y ATH b1 SHERTd At & Ui UicRIY ! HIUA o feTT IUIRT o1
I )
(a) Hardness test (b) Tensile test (c) Bend test (d) Torsion test
BRify) GRGIRREAIY) (@S Ttef) GRERTI)
Xi. Stainless steel is broadly categorized based on its crystalline structure into
(A XA B! 30 fhedgd AT & MR R AUS IS T o d R e
T 7))
(a) Ferritic, austenitic, martensitic (c) Alpha, beta, gamma
(ﬁ?ﬁ% R, D) (31T, dfieT, TITHT)
(b) Hypoeutect0|d hypereutectmd (d) Cast iron, wrought iron, mild steel
(slsulq\cwss 6I$HQ€§\CO|CISS) (PRC 3R, QI\I‘ISC IR, HITS @?D
xii.  Which of the following is NOT a type of iron ore? (AR & ¥ B W1 dlg BT 3D UDHR -Tol 57?)
(@) Magnetite (b) Bauxite (c) Hematite (d) Siderite
(TIDIT TIE DT 3HTD) CIESIES) LIHES) GIEENED)
xiii.  The element intentionally added to cast iron to enhance its machinability is
(@< g1 &1 HRAHIHRT & Bl dgH b I ST THEHDHR ac_q’ﬁlﬁquGﬂ?ﬂ%D
(a) Silicon (P\Lri%lwm) (b) Carbon (1) (c) Manganese (HTTFST)  (d) Phosphorus (BT IR)
Xiv.  Wrought iron is known forits____ . (Ucal Ag1g® IS ST R))
(a) High carbon content (b) Brittle nature (c) Low tensile strength  (d) Fibrous structure
(S HT) (@SR TP (@Y T UfaRIe) (RRIER IT)

xv.  The represent of arrangement of unit cells in 3 dimensional axes is called

( 3 St ol § ThTE HIRGBIST B FaRT B WaAT])

(a) Lattice constant (b) Lattice angle (c) Lattice structure (d) None of the above
B (@feg =) GLEEIERR)
Xvi. A simple cubic crystal structure consists of NS RERREEI o gral %D
@ a=b=c (b)a=b+#c ©a=p=y=90° (d) bothaand c
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xvii. Coordination number of FCC lattice structure is

@ It Tt Afey I & GHGg T 20

(@)12 (b) 8 (c) 6 d) 4

xviii. If the radius of an atom in a simple cubic crystal is r, the body diagonal of the unit cell is :
@fe Te YR 94 foheed § U URATY] &1 34T r §, Tl IPT8 DI & [0S fawul gI))

(a) ™3 (b) 2rV3 (c) 4r/\3 (d) 3r/4

XiX.  Maximum percentage of carbon in ferrite is . (ﬁﬂl%‘c’ﬁﬁ‘@ﬁ &1 3fYHay uf=rd %’|)

(a) 0.025 % (b) 0.8 % (c) 0.25 % (d) 0.43%

XX. The Brinell hardness test involves : (@ﬁﬁ%@ﬂqﬁ&ﬂﬂﬁ Eﬁ?ﬂ%’l)

(a) Indentation using a pointed indenter (ﬁﬁ%@?? PT 3TN PRb 3@%’-‘37-[ Q]T&I?I)

(b) Measuring the depth of penetration (ﬂéﬁ[ﬁ mﬁ ﬁmq:n)

(c) Applying a known load through a spherical indenter (‘hﬂld’lQ égd & HIEH I J1d YR ST PRI Q]Tﬁl?l)
(d) Assessing surface abrasion resistance (Hdg &1 ferTa ufeRiy &1 Jicuiohd hT)

Group (B) (Qq-ﬁ)

Q.2 Derive the expression for atomic radius of a BCC structure. 4
(ST R Bt IRHTY] A & oy sifiyeafad ured o)
OR (S1YdT)
List the type of primary bond and explain any one of them. 4
(Y §78 & UBR &1 et §1Y 3R 74 I ot U &1 9H=md )
Q.3 Distinguish between hypoeutectoid and hypereutectoid steels. 4
@TSURCHIZE 3R ERURICaCIss IR & dd 3R forfg))
OR (SfYdT)
Define: i) Elasticity ii) Plasticity 4
ORHTST B i) T i) TEATI)
Q.4 Listany four non-ferrous material and their application. 4
(el IR 3rehg WHRET 3TR I SR Bt T T 1)
OR (3fYdT)
Describe composites with its general characteristics. 4
@UIfoTe &1 ITHt I faxvaret gfgd aufd 3 1)
Q.5 Illustrate corrosion of ferrous material with their causes. 4
(A8 YT I &RUT BT 37 HRUN Fied JU PITT )
OR (3fYdT)
State the differences between destructive and non-destructive testing. 4
(AP} 3R R-fA TRt udierur & ot 3fcR IdTd|)
Q.6 State any four properties of High speed steel. 4
(@7 WIe ¥d & Pis IR 0T §agd )
OR (3fYdT)
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Q.7

Q.8

Q.9

Q.10

Q.11

Write down the composition, properties and applications of the following:
(a) Gray cast iron (b) Malleable cast iron

(afaRad Pt TR, 07 3R Sy fafau:
GUPEEINIHICHEEISIEEEISIE)

Group (C) (gcr-m)

Show that the atomic packing efficiency of BCC structure is 68%.
(eaTd for BCC TRaT & TRHTY] UfhT gard 68% & 1)
OR (S1¥YdT)

Explain transformation of hypoeutectoid steel with slow cooling.

(il 1 & Sftaeq & 1Y Sy caelss Wd & URdd o1 SaRe i )

State and explain any three variables affecting fatigue life.
(ERT SISW &I GHTAd B aTdl fhgl diF PRI B! FaTd 3R JHSME )
OR (S1¥YdT)

Explain Brinell hardness test and Rockwell test.

(Foma w1 Tteron SR Admad Tier ot THEA 1)

Discuss effects of alloying elements on the properties of steel.
(T BT TUTEHT UR TS0 Idl & YT TR daif diforg |
OR (S1¥YdT)

Draw and explain creep curve with its salient points.

(10 agh T 3R ST T faigai o are qHgm )

Draw a neat diagram of iron-carbon equilibrium and label the various regions of eutectic and

eutectoid point.

("TRA-PTE TG BT v 3RT T4 3R Jefaed 3R eaeiss & [afid & &l fdfed

PI|")
OR (S{YdT)
Explain any three surface coating process and their advantages.

(gl 1 Tag ST uforanafi 3R I ATHl & TR B 1)

Classify the any two types of aluminum alloy and explain their properties and application.

(CegHi=od fiyerg & foh! ol UPRI &I aFfigrd ® qUT 3 T[0T Td SIUINT B ReA

)
Write short notes on:

(@) High speed steel (b)copper alloys
(rafafad wR dféra feuuef ford: (©) 318 Tie e (@) dfar firs arq)

OR (31YdT)
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