Roll No. / 3rgspa1e

DO NOT OPEN THE BOOKLET UNTIL INSTRUCTED

39 IRIPT @1 Y T 8 9 1 il |

Ph.D. ENTRANCE TEST - 2021 Booklet Number
fivgoglo T TR — 2021

In words / Ir&aT # Subject Code / fawar @re Maximum Marks : 400

Jfdpad 3fd : 400
Time: 2 Hours
g . 2°Ee

SIGNATURE OF MATERIAL SCIENCE & INVIGILATOR'S

CANDIDATE METALLURGICAL ENGINEERING SIGNATURE

Section — A : Research Methodology
Section — B : Material Science & Metallurgical Engineering

GENERAL INSTRUCTIONS : Y e

1.

2.

3.

This Paper contains 100 questions. 50 questions each from | 1. &8 Te7-93 # Gaf MATHR 100 U= | 50 T U UM
Section A & B. All questions are compulsory. ATd B ¥ 2| 99 U3 BN A € |

Each correct answer carries 4 marks and 1 mark will be | 2. U% 98 SR & folv 4 e & TAT 1 3(h YD Told SR
deducted for wrong answer. & ol ®TeT WIRATT |

Every question has four alternative answers (A, B, C & D). | 3. & W¥ & IR ddfcdd SR (A, B, CTd D) & | ®ad T
Only one answer is correct. The answer which you think to I Gl 2| o SR @l oMY 9el §Hed & 399 aNfd
be correct, the corresponding Oval should be darkened by IR dTel 3ael Bl AoTHodRo ITR—U3 W Pl dfcl UF A
Black ball point pen only in OMR answer sheet. BT FR S|

Do not write anything inside question booklet. Rough work | 4. w7 gRaaT & fex B Ht 7 ford | I I dadt I
should be done only in space provided for the purpose in Wl W fear R, o 9o forw ue gRae | feiRa
this booklet. forar T 2

Read the question paper carefully before darkening the | 5. IT—u51 # 3lacd @I R A Q@ TH-UF & &9 9 UG
Ovals in the OMR Answer Sheet, otherwise once they are 3T UG IR 3Aded WA & U¥AN IR dgoldl GHd Tal
darkened you will not be in a position to alter your answer. BT |

After completing test, check all entries that you have | 6. TR &7 Rf FFIfed B & SURINT 3MoTHoNRo STIR—YIF
completed in question booklet and OMR answer sheet and T gRT qRT gl @t ST @R of SR IHa SR del
return your OMR Answer Sheet to the Invigilator. fere 3T 3MoTHoNRo TR Ju Wiy ¢ |

Instructions for filling OMR Answer Sheet / 3locUH0Ro STR-UF W1 & forg fAqyr

1.

2.

All the entries must be filled in with Black Ball Point Pen only.

AR I Brel diel U ¥ & WY |

Write your Roll No. & Booklet No. then darken the respective Ovals by Black Ball Point Pen only. Write your Roll
No. in words also at place provided.

AT D U GRAS 0 ifd B GHIFT Jiaed BN Brel dicl U BIell DY | AU FIHAID A&l d
foRreT <o W ford |

Candidate must sign at the place provided for the purpose.

el 310 EEER I I W8 Y |

You must mention Subject Name, Subject Code at suitable place as mentioned in your admit card.

3o fava, fowg are Sfud WM R & & R ORT W99 T W 3T 2

Do not tamper with Barcode, otherwise your candidature will be forfeited.

3t TRPIS & Y BSBIS 7 PN AUAT I8 Wl & ol - 8 SIRAT |




Materials Science and Metallurgical Engineering Page - 2



SECTION - A

Who introduced the theory of

measurement and scales of
measurement into  behavioral
sciences?

(A)  Schlosberg

(B)  Skinner

(C) Stevens
(D) None of these

What sort of data are post

codes (PIN codes)?

(A)  Nominal

(B) Interval

(C) Ordinal

(D) Ratio

Complete the following
statement

The better the internal reliability

then:

(A) the lower the maximum
correlation of that test
with any other variable.

(B) the more likely the test is
measuring what it is
intended to measure.

(C) the higher the correlation
between that measure

and other variables.

(D) none of these.

1.

caTagiRe faamell H AT & TR
AT HhedeTl &l

(A) THIeEST

(B) TToEdm

(C) Ed\

(D) SAH ¥ FIS oAE

R Frsa fFa Aol & ser 82
(A) AT

(B)  3fecrel

(C) A+

(D)  egaics

frafaf@d Foe o qu &

AR faeaastaar 3 g

(A) 9T & 3f¥hdA Tgaey
a1 AT fRAr 3T T A
S g ST §

(B) dd&iur f9® 38T & faw
9T & 38 & AT W@ E
SHPT JFEATTAT SIIGT glar
g

(C) 39 AMNA & 3T W I

gaFa=y 3= gidl &
(D) SAH ¥ g oAer
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A measure which is capable of
differentiating between  one
group of participants from
another group of participants on
a particular construct may have
good what?

(A)  Convergent validity.

(B) Predictive validity.

(C) Discriminant validity.

(D) Known-groups validity.

Which of the following is not a
source of data which is
appropriate for qualitative
study?

(A)  Historical records.

(B) Participant observations.
(C) Experiments.

(D) Biographies.

Which is the most conservative

significance level?

(A) 0.01

(B) They are all the same as
they all show
significance.

(C) 0.001

(D) 0.05

gg AT S fordr fafdse daedar
W Uh HHE & FAATAT H g
THE & yiasiar ¥ fasiee
H geTH § 399 38T & Ty &

(A) eIdeic Jerdr
(B) YANIHTT derdr
(C) fa%ice duar

(D) T WHE T

ffaf@a & &9 ar swer a@g
AUIcHe HEqTeT & T 3ugeard
oTel &7

(A) e Resa

(B) wgHmE fiaTor

(C) 3T

(D) Shafaar

ffof@a & & a9 a1 ardear
TR ST §¢ & ?

(A) 0.0

B) o T AT § FfF I
sl #gea fegma &

(C) 0.001

(D) 0.05
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In meta analysis, a correlation

co-efficient is one statistic

which is used to calculate:

(A)  the variability in individual
scores.

(B) the sample size.

(C) the standard deviation.

(D) the effect size.

The difference between the

mean of a sample and the

mean of the population of the

sample is known as the:

(A) significance level.

(B) sampling error.

(C) standard deviation.

(D) None of these

About a stratified sampling

which of the following is not

correct

(A) It is a random sampling
method

(B) It may be proportionate
or non-proportionate

(C) There is heterogeneity

AT fAeeNuT # U HEHEY IUTh
dg A g g 393eT . $r
IO & forw forar Srar g

(A) Thd YICdihl & JAROT

Selel & felT
(B) duer @SS
(C) HieTsh Aol
(D) 3%aT ATST
duel v @A & ALT & HW
PETCT &
(A)  TIHAT TR

(B) drufelearydr

(C) &A=+ fadge=

(D) SR @ FIg AL

Tl dFafersr & Ix F @l

qhYT FeT =TEl 872

(A) T§ UH A Jrafeler fafer
g

(B) TE Igufcer 3¥ar IR
3T UTicreh &1 Hehell &

(C) s®A HHE & 3l

within group and faffiestar va a@xgt & &=
homogeneity between AT IS ST &
groups. (D) IR ¥ PSS &
(D) None of these
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10.

11.

12.

Heterogeneity between groups 10.

and homogeneity within group
describes

(A)  Cluster Sampling

(B) Stratified Sampling

(C) Snow Ball Sampling

(D) None of these

A sample has been taken in 11.

different steps in which units
were same at each step. It
may refer to

(A)  Multiphase sampling

(B)  Multistage sampling

(C)  Quota sampling

(D) None of these

Which of the following mixed 12.

method design is a qualitative
data dominant research design?
(A) Sequential exploratory

(B) Sequential Explanatory
(C) Descriptive Study

(D) None of these

HEl & 9 @Aeaadr @ 9w

HHE & 3ecY AT Hehd Hdl
3

(A) T dFafder

(B) FaRa dFafelar

(C) ToHehgh Jeaiciar

(D) SR @ FIg AL

T dUaT Hg WU H 39 THR
ool fohar arar & T gde @or
) Feafoer & she A A 59
dFafeler &l Fgar

(A)  FeEIhaT HFgTelT

(B) Heer T&oT Jeyfelar

(C)  wrer deufaar

(D) & & FS AGH

frtifed # & &7 @ A
AET YKY T FST @ I[UMcHS
STeT @I &

(A) A% F=AvUcAS grfafer
(B) HfA® g@RcHA® WA

(C) =urEaTcH® wfafer

(D) SR @ FIg AL
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13.

14.

15.

16.

Cross cultural studies are an
example of:

(A) Case study design

(B) Comparative design

(C) Experimental design

(D) Longitudinal design

Which
common to all pragmatists?
(A)  Truth is

investigators will

view about truth is

what all

ultimately agree to.

(B)  Truth is relative to place,
time, and purpose.

(C) Truth is what works for
the individual.

(D)  Truth is unchanging.

The normal distribution has the

shape of a:
(A) Light bulb.
(B) bell.

(C) stop sign.
(D) None of these

Which of the following is not a

measure of central tendency?

(A) Mean
(B) Median
(C) t-Test

(D) None of these

13.

14.

15.

16.

I AR JETTA 3GERIT ¢
(A)  HE IHIIA

(B)  JeledlcHAS UT&Y

(C) urafdied ursg

(D) &H & FIg ALl

T & I #H gy sasearfear
& gfSeaivr § FIrgATAar 8§72
(A) @ @ § Towa @l

3edYUT Sl TGAT &

(B) HT T HAY U4 36T
qmaeT g

(C) T dg g oif Afad & fow
P I

(D) T IINTIAT &

ATATY §csT &l 3T &l &

(A) Fed T

(B) Tl h Tohd o i@l
(C) &<r & a4

(D) S ¥ FIS oAg

fAeTifhd # & HlT AT Foald

gqfer &T AT =18l 872
(A) #TET

(B) #egenr

(C)  t-udrefor

(D) SIH & FI5 Ag
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17.

18.

19.

20.

Sample mean is known as
(A) Parameter

(B) Statistic

(C) Error

(D) None of these

The value of Mode

(A) can never be larger than
the mean

(B) is always larger than the
median

(C) is always larger than the
mean

(D) None of these

The standard deviation of a
sample of 100 observations
equals 64. The variance of the

sample equals

(A) 8
(B) 6,400
(C) 4,096

(D) None of the above
The measure of dispersion that

is influenced most by extreme
values is

(A) the variance

(B) the standard deviation
(C) the range

(D) None of the above

17.

18.

19.

20.

gfaee! ATeT Ft Fgr I &

(A) AR

(B) ER¥cH

€ I

(D) SIH & FI5 Ag

Teh Jgoleh ol A
(A) FET § F3T 6T 8 Fehcll
(B) HfeTeH ¥ WT 3T glaT &
(C) AL & gHAT J37 g &
(D) & & FIg ALl

s yfaeedr @ 100 fadvefor &,
FT A Qaeer 64 § | 3THr

farerorefierar fehdelr grefi?
(A) 8

(B) 6,400

(C) 4,096

(D) oA & FIS AG
f3TRoT &1 ag A9 o 3 AT
Tt YA 8l & 98 &
(A)  TaRorelerar

(B) #HAIH fadela

C) I

(D) SIH ¥ FIS QT
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21.  Statistic can never be 21.
(A) Larger than the
parameter
(B) Equal to the population
parameter
(C) Zero
(D) Smaller than the
population parameter
22. Incorrectly rejecting a true null 22.

hypothesis is an example of

(A)
(B)
(C)
(D)

23. Internal criticism’ is a required 23.

Participant bias
Type | error
Significance testing

None of the above

step in

(A)
(B)

(C) Descriptive Research
(D)  Philosophical Research
24. Network marketing best 24.
describes
(A) Random Sampling
(B) Snowball Sampling
(C) Quota Sampling

(D)

Experimental Research

Historical Research

None of the above

T TATECH H AT Foff 78T &
GehdT

(A) WA § ST

(B) WX & TR

C) wx

(D) WA A A

Th FEl Yrd IR&eUeAl Pl ITeld

T T 3FdIpd X ol &
(A)  gfasmef qatag

(B) em=9 I &
(C)  @Tehdr urefor
(D) & & FS QI

HTARE FATATAT fohT HJGotiTeT
H AETH §?

(A) YIRS gHEeHT

(B) UfdgIfdeh 3fefHeteT

(C) dUATcH® 3T]HUTd

(D) cnifdie 3yH-uT

Aedeh HRhedT faedilehd H &
fhdehT 3ugad 3CERUT §7?

(A)  wiR¥erar ufagel

(B) ferAsgs ufdgsl
(C) @rer wfaeel
(D) ST & &S =Fgr

Materials Science and Metallurgical Engineering

Page - 9



25.

26.

27.

Existence of ‘Absolute Zero’ is 25.

the characteristics of
(A)  Nominal Scale
(B) Ratio Scale

(C) Interval Scale

(D) None of these

A study is based on 30 people  26.

across three focus groups.
What type of study is this?

(A)  Structured study.

(B) Quantitative study.

(C) Qualitative study.

(D)  Questionnaire study.

Which research strategy is  27.
described in the following
statement?

The introduction of planned

change on one or more of the
variables; measurement on a
small number of variables and
control of other variables.

(A) Experiment.

(B)  Survey.

(C) Case study.

(D)  Ethnography.

AYT & fohd TR X foRaer g
qraT ST 87

(A) AT TR

(B)  3Uld ¥

(C) ool FX

(D) S ¥ HIS G

Teh eTTT 30 gfgaar st ok
de v THg & fAafoa § w
T = § I8 3eaad g yaR
FT 82

(A) WRT eI

(B) HATHCHSICTTA

(C)  I[UMcHARNETTT

(D) S ¥ HIS G
fAFstifehd areFd HlaT QIHFHUTT
YR T g2ATar §?

T I T ¥ 30 o & gRada

HT AT, 3UGTTHd HA T Al

A9, 3T W W FI907 |

(A) ST

(B) &4

(C) wafd 3reaae
(D) TR
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28.

29.

30.

A research design starting with

a qualitative phase, followed by

a quantitative phase is known

as

(A)  Sequential Explanatory
design

(B) Sequential Exploratory
design

(C)  Triangulation design

(D) None of the above

"Process", in qualitative

research, is seen as

(A) too hard to study.

(B) an unfortunate
complication.

(C) of major importance.

(D) impossible to clarify.

Peer-reviewed literature

(A) Is assessed by the

readers of the journal to

ensure quality

B) Is assessed before
publication to  ensure
quality

C) Is based on the

popularity of journal

(D) None of these

28.

29.

30.

T My fBAST S U IUTcHAS
ol @ IREH glar ¢ IR 3Eh
Q0 gl & §iG AECHS %ol &l
S fRaT JTAT § Fgerar g

(A) HAT ATEACHB SIS
(B) AT FdVUcHS T3S
(C) =T S

(D) 3IA ¥ IS AT

I[OTIcHe T HIfshar I
(A) eI H 3T HideT &

(B) 3fcad Sifcel &

(C) 37cdd AGcaqUl &

(D) TIST FLAT Hid g

Peer Reviewed @ifgca

(A)  H  HIHAUSH  GaRI
frar STar & aif% 3@ehr
[T AT I ST Heh

(B) I HeTlheAYHIAT & Ugel
frar STar & aif% 3@ehr
[T AT I ST Heh

(C) e gf¥em fr ShfITar W
3merfa g §

(D) SR @ FIg AL
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31.

32.

33.

When assessing Internet based

literature, which of the following

is NOT important?

(A) The
author

credibility of the

(B) The purpose of the site

(C) The intended audience of
the site

(D) The layout of the site

Which of the following is NOT

a function of referencing?

(A) To demonstrate breadth
of reading

(B) To attribute a quotation

(C) To ensure a sufficiently
long reference list

(D)  To justify your approach

A literature review should

include material that is

(A) Directly related to your
research question only
(B) Closely related to your

research question only
(C) From any available
discipline if relevant

(D) None of these

31.

32.

33.

Seclelc  UIRA @fgey &l
Hedihel ad GAY [Aetiiehd AG
HleT AT AGeaLoT 6T 87

(A) o@d & faaderadr

(B) dEHEISC & 366

(C) JedEe & A& giFd

(D) JFHIST FT AAH3C

fefehd Hadla ar YBR[ @1

HIT AGr g7

(A) 3T & AEAR FT v

(B)  3CERUT T TIAROT oA

(C) 3T ¥egdl I A
gfafeaa e

(D) 3IIIA H AT HIA

Tl

aifgca adetor # FaATfed T

(A)  HId U 9T § AT
GFIT glell Afeu

(B) ddl HJHHA WS &
Fiesiehe gl TIigu

(C) g 3ugard § o fodr oY
s &1 & ehar &
(D) IR ¥ Hg Al
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34.

35.

36.

Which of the following is not a

general feature that
characterizes most qualitative
research?

(A) inflexible design
(B) naturalistic inquiry
(C) holistic perspective

(D) personal contact and

insight

In which approach to qualitative
research do the researchers
intend to generate a theory that
is based on data systematically
gathered and analyzed?

(A)  phenomenology

(B) biography

(C) grounded theory

(D) case study

Conclusions from qualitative
research are
(A) less certain than from

guantitative research.
(B) of little practical use.
(C) seldom defensible.

(D)  of descriptive value only.

34.

35.

36.

fAestiferd # @ @l &1 JUMcHSD
AU HTH WHT TIATAT
oTel &7

(A)  3IFAFT e

(B) wrepfdehsira

(C) qofdrEmKy 34remH

(D) cATFWIT HUH TG e

fAenfed & @ 5@ urcaEs
HJET & 3UEH A
HJGeITeTehdT aaredd uq
I 3T & 3UR W AdieT
Rcua efdd & &1 &

T g2

(A)  lrAATST
(B)  Shaeiqd

(C) Im3ss faeua
(D) <afed g

IUMcHAS HFHUAT § IIed forsehy

(A) HAEACHRIGEUET q A
fAfad g &

(B) 3fou U@  3uAfAar
gicile

(C) T ST AT HideT Il &

(D) &1 {% fARoTcHE Hgd

BT &
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37.

38.

39.

Researchers study just one
individual, classroom, school, or
program in which approach to
qualitative research?

(A) case study

(B) ethnography

(C) Dbiography

(D) phenomenology

Which is not a criticism of
guantitative research made by
qualitative researchers?

(A) is not creative.

(B) oversimplifies.

(C) treats people as objects.
(D) can't see the forest for

the trees.

Mixed-method designs

(A) are almost impossible to
carry out.

(B) combine quantitative and
qualitative methods.

(C) are
unjustified.

philosophically

(D) result in contradictory

findings.

37.

38.

39.

fFe 9FR & AUTcHS IFFUT
# AU Uh Fldd, Th
8T, U facTTerT a1 T FIHA
T IETTA FAT § ?

(A) IlFa IreTTeT
(B) TSI

(C) Siiastad

(D)  FeArAATST

ot & @ Fla ar AECHES
HJHeUd @ AT S
UMcHS  HJHetled HclA ANl
$r ST 8, 6§

(A)  ITATCHS =Tel &

(B) T Wellepd BT &

(C) <TFAAT I TEI3IT & FHATT

HAT ST &

(D) Tt & faw St FEr W
ST

fafaa f[_fg tesa

(A) & 3IgEue  fhar S
SIITHIT EHT §

(B) HAMECH® UJ IUMcHS el
et &1 gAY §

(C) e ® & =g T d
oTel §

(D) TaRremHT forsey &ar &
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40.

41.

42.

Suppose that a researcher
studies one gifted student in
order to better understand how
this student's school day differs
from that of more typical
students. This type of study is
certainly a(n)

(A)  simulation.

(B) case study.

(C) ethnographic study.

(D)  naturalistic study.

The ability to use existing facts
to derive new information is
known as

(A) Sensory experience.

(B) Expert opinion.

(C) Logic.

(D)  Scientific method.

A defining characteristic of
studies that use the scientific
method is

(A) that the

procedures and outcomes

research

must be public.

(B) the acceptance of expert
opinion when results are
inconclusive.

40.

41.

42.

Th  HJEUASdT  TH fAwes
facameff &1 3eadT wXar § afe
ag I w6 & 3EHr fEet
3T qel ¥ H e g1 59
UhR I 3T &

(A)  3fezuoT

(B) cufed 3regg

(C) T

(D) 9rpfdeh eI

39eTeY LAl § A FIAT el
T JIAT FI FHgd o-

(A)  HACT AT

(B) faQwa delg

(C) &

(D) denfas fafer

q METIA ST dAlfees At &1

WART XA 8 A U AT AAvar

g

(A)  3IFHUA Yishal TT 3HehT
sy 3 ST @ gerw
gl aIfgT

(B) TAAVA Talg H TSR
A dremr Ife fasey

ffavTaTcHS &
(C) results that lead to
cause-and-effect (C) uRumH FRUT gHT FFEY
conclusions. R 3“2@”?3 3?\? €||igq.
(D) that stated hypotheses (D) foreh URheUdlU Hcd
are proven true. SUECRIGIRCIITY
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43. A characteristic of the scientific

method is that

(A)

(B)

(C)

(D)

any researcher can
replicate the study.

the methods used can be
understood only by
experts.

conclusions are tentative

and subject to change.

findings frequently
contradict personal
experience.

44. Which of the following research
studies is most likely to be an
experiment?

(A)

(B)

(C)

(D)

A study of the leadership

characteristics of
successful high school
principals

A study that compares
the cholesterol levels of
vegetarians and meat
eaters

A study to determine if
parents give more

sociable teachers higher
ratings

A study to find out if
using concept maps can
increase achievement

43.

44.

enfea & @ 9 @ dafas
3 $r v [Awar &2

(A)

(B)

(C)

(D)

FISHTUTT Hdl 38 Gl
Hehell &

wgad Oftar fF Q&g
& TAST Ahd §

fashy gemaa ga € 3R
qRafcld g dehde

ey g IfEaea
FgHar & f{ada g &

eaf@a #§ @ ST ar 3reaaa
U 99T &7 HohaTl g

(A)

(B)

(C)

(D)

6l 3 [ECRIGE
gt fr faanit @
FETgA

APTERT  UF  FHERRI
IFdal & Fleeeld TR
I ITETIA

AT [EGICEIRY R
AR [Tt @ fear
SITeT aTell 3T fear

U eI ST I SAlelel &
for frar Smar & &
HhoUall HART HT FAT
W IS R ST
FaT FEIITeT & GURET §
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45.

46.

Suppose that a researcher
spends six months living with a
Native Indian tribe to learn all
that she can about the tribe.
The researcher interviews many
members of the tribe,
participates as  much as
possible in ceremonies, and
documents the activities of
daily living. This researcher is
conducting

(A)  survey research.

(B) a content analysis.

(C) an ethnographic study.

(D) historical research.

A research conducted by a
teacher in a school, to

investigate a problem findings

45.

46.

Teh  HJHYUTRAT Ueh  HRAT
STSld & Y O FA oo
[T § ifeh a8 37 IRk H d
IR S S " S G99 § 39h
fU gauesdl Selliad & Sgd
T gfFdai &1 dieficdR ol g
IR Taer o 309  aepfas
FAHRH § 397 HET odl § Ud
3 feaqaat & Res &ar
13T HYTThAT Y TET &

(A) ud gHeuTT

(B) & fagelwor

(C) TUH JAodIT HeTgel

() ERYGRIGEIR RO

Teh 3e]8eule ol fI8Teheh ganrn
Uehfdedrerd # 38 faegmed &
HAEABN A S & foefear

of which are limited in their ST § o e AT dAgl gr
generalizability. It is  an Tohdl | I§ 3GERUT ¢ :
example of (A) UfdgTeh ]EUT
(A) historical research (B) SISl 2Mer ahr
(B) ethnographic study (C) TorarcH® A HetTeT T
(C) action research (D) SAH ¥ g oAer
(D)  none of these
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47.

48.

49.

50.

Which describes the history
threat?
(A) different individual

experiences
(B) test anxiety
(C) unexpected events
(D)  improper instrument

administration

One researcher classified the
participants as "good,"
"average," or "poor" readers.

This researcher used a(n)
(A) nominal scale.

(B) ordinal scale.

(C) interval scale.

(D) ratio scale.

In an experiment, when a
pretest influences scores on a
posttest, it is known as a(n)

(A) instrumentation threat.

(B) testing threat.

(C) regression threat.

(D) implementation threat.

In order for a variable to be

measured, a researcher must
provide a(n)

(A) quantitative theorem

(B) operational definition

(C) theory

(D) scale

47.

48.

49.

50.

fofa & @ =a @
HFEUT & Nl Sfdgrd e
(Threat) & #TH & ST ST &7
(A) 37T SFTFAITd 3HgHT

(B) gdiator f&ar

(C) 3=f&d "eaATy

(D)  AJUIFd IUhIOT YRATHA

Th g EUEddl A 39e
gfaeaar & 3eor, 3lug ug
39 Uesh H der g |

HJEUTARAT o JA9T RaT &
(A) AfATT TR
(B) 3NfSde TR

(C) 3l TR
(D)  HFUIT T

Teh ST & GRS o qd qdaTor
9T U{IeIuT & YHTAd HIAT ©
Sq FEd &

(A)  3YHUT Hhe

(B) U&TUT Hhe

(C) gfderHA Hohe

(D) S & FIS AL

Th W H AW & for =
HFHUIAHRAT F AT

(A) IRAUCHS 71T

(B)  3iTgereter gfeqmsT

(C) @ faewia

(D) SIH & FI5 Ag
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51.

52.

53.

54.

55.

56.

SECTION - B

The correct sequence of steelmaking operations is ...........

[BOF: Basic Oxygen Furnace; LF: Ladle Furnace; VD: Vacuum Degassing; CC:
Continuous Casting].

(A) BOF —» LF - VD —» CC

B) ¢€C > BOF —» LF —» VD

(¢ VD —» CC— BOF—> LF

(b LF - BOF —» VD —» CC
The fastest diffusing element in iron at 1100°C is .................

(A) Ni
(B) Co
) Cr
D) C

Hydrogen bonds are stronger than .................
(A) Ionic bonds

(B)  Metallic bonds

(C)  Van der Waals bonds

(D) Covalent bonds
Beach marks ae commonly observed on the fractured surfaces of metals after a

(A)  Creep test
(B)  Fatigue test
(C)  Impact test

(D) Compression test

The most suitable non-destructive testing method for detecting small internal
flaws in a dense bulk material is .............

(A) Dye penetrant method

(B)  Ultrasonic inspection

(C)  Eddy current testing

(D) Magnetic particle inspection

Alligatoring is a defect commonly observed in ................
(A)  Extrusion

(B) Deep drawing

(C)  Sheet metal forming

(D) Rolling
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57.

58.

59.

Match the injection metallurgy techniques in Column I with the corresponding

objectives in Column II.

Column I: Injection metallurgy Column II: Objectives
techniques
(P) Aluminium wire feeding 1. Inclusion modification
(Q) Calciun treatment 2. Mixing of liquid steel
(R) Argon rinsing 3. De-sulphurization
(S) Lime powder injection 4. Deoxidation

(A) P-2,Q-1,R-3,S-4

(B) P-4,Q-3,R-2,S-1

(C©) P-3,Q-4,R-1,S-2

(D) P-4,Q-1,R-2,S-3

Match the phase transformation in Column I with the corresponding reaction in
Column II.

[Not: a3,y are solid phase; L, L1, L2 are liquid phases.]

Column I: Phase transformation Column II: Reaction
(P) Peritectic . y—a+p

(Q) Monotectic 2. Ll+L2—>a

(R) Eutectoid 3. Lls>L2+a

(S) Syntectic injection 4. L+a—p

(A) P-4,Q-3,R-1,S-2
(B) P-3,Q-4, R-2, S-1
(C) P-1,Q-3,R-4,S-2
(D) P-4,Q-2,R-3, S-1

In a typical scanning electron microscope (SEM) image, information about
topography and atomic contrast are obtained from ..............
(A)  Secondary electron and auger electron, respectively.

(B)  Primary electron and secondary electron, respectively.
(C)  Secondary electron and back-scatter electron, respectively.

(D)  Back-scatter electron and auger electron, respectively.
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60.

61.

62.

63.

Match the automobile components inColumn I with the corresponding
manufacturing processesColumn I1.

Column I: Automobile components Column II: Manufacturing
process
(P) Engine block 1. Forging
(Q) Brake pad 2. Sheet metal forming
(R) Connecting rod 3. Casting
(S) Door panel 4.  Powder metallurgy

(A) P-1,Q-2,R-3,S-4

(B) P-3,Q-4,R-1,S-2

(C) P-3,Q-2,R-4,S-1

(D) P4,Q-1,R-3,S-2

Hardenability of steel is a measure of

(A)  The ability to harden when it is cold worked

(B) The maximum hardness that can be obtained when it is austenitized and
then quenched

(C)  The depth to which required hardening is obtained when it is austenitized
and then

(D)  The ability to retain its hardness when it is heated to elevated temperatures

The fluidity of molten metal of cast alloys (without any addition of fluxes)

increases with increase in

(A)  Viscosity

(B)  Surface tension

(C)  Freezing range

(D)  Degree of superheat

The binary phase diagram of metals P and Q is shown in the figure. An alloy X

containing 60% P and 40% Q (by weight) is cooled from liquid to solid state. The

fractions of solid and liquid (in weight percent) at 1250 °C, respectively, will be

A
Temperature

)

1000 i
1 ]

100%P 203240 6068 80 100%Q
e S
Concentration of Q
(in weight 23)
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64.

65.

66.

67.

(A) 77.8% and 22.2 %
(B) 22.2% and 77.8%
(C) 68.0% and 32.0 %

(D)  32.0% and 68.0%

For the electrochemical reaction. Cu*'+ Zn = Zn*" + Cu. The standard cell
potentioal at 25°C and 1 atm. Pressure is
Given E’ (Cu®*/Cu)=0.337V and E’ (Zn*"/Zn) = -0.763V

(A)  -0.426V
(B)  0.426V
(C)  0.55V
(D) 1.1V

Both creep resistance and tensile strength of a metal can be enhanced by
(A) Increase in the grain size

(B)  Decrease in the grain size

(C)  Addition of dispersions

(D) Annealing
The pressure (P) versus valume (V) diagram given below represents reversible
isothermal curves at temperatures, T1. T2 and T3.

Considering one mole of ideal gas for all the three isothermal processes, which
one of the following is TRUE?

(A) T1>T2>T3

(B) T2>T3>TI

(C) T3>TI>T2

(D) T2<TI<T3

If fix) = €™ then at x = 0, the function f{x) is
(A)  Continuous and differentiable

(B)  Continuous but not differentiable
(C)  Neither continuous nor differentiable
(D) Not continuous but differentiable
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68.  Four alloys, Cl, C2, C3, C4, shown in the phase diagram are poured at
temperature T; in a mold. During solidification, which one of these alloys is
expected to have the highest fluidity?

Tempersre

#vmpasition

69.  Which one of the following manufacturing techniques is used for making window

A) Cl

B) C2

< a3

(D) cC4

glass?

(A) Investment casting
(B) Patenting

(C)  Spary forming

(D)  Float-bath method

70.  Dye penetrant test is based on the principle of

(A)
(B)
©
(D)

Magnetic domain
Absorption of X-rays
Capillary action

Polarized sound waves in liquid

71.  The Pourbaix plot of the reaction A" + 2H,0 = AlO, + 4H" in potential (E)
varsus pH diagram is:

(A) {B) ('f;'f}] (D)
! i i 1IN
E p 7 E | ,l .
E / | ! v
i
1
H— g — pEL
p pH pH —
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72.

73.

74.

75.

What is the most-abundant anion in a 2Ca0.S10, melt?
(A)  (Si09*

(B)  (Si,09)"

(©)  (Sis010)"

(D) (Sis014)""

In forth flotation, the primary purpose of adding collectors is to:
(A) Make the surface of the mineral hydrophobic
(B)  Make the surface of the mineral hydrophilic

(C)  Stabilize the froth

(D)  Adjust the pH

Consider the following engineering components:

P. Gas turbine blades

Q. Tungsten-based heavy alloy penetratiors

R. Self-lubricating bearings

S. Engine block of an automobile

Which of the following two components are produced by powder metallurgy?
(A) P&Q

B) Q&R
©) Q&S
(D) P&S

Which of the following materials are protected by passivation (i. e., formation of a
thin adherent film on the surface) from corrosion?

(P)  Aluminium alloys

(Q) Mild steel

(R)  Stainless steel

(S) Silver
(A) P&Q
(B) Q&R
©) Q&S
(D) P&S
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76.

77.

78.

79.

80.

At equilibrium, the maximum number of phases in a three-component system at
CONSTANT PRESSURE is:

(A) 1
B) 2
© 3
(D) 4

Which of the following welding processes is NOT suitable for joining thin metal
sheets?

(A) Gas Metal Arc Welding

(B)  Electron Beam Welding

(C)  Electro Slag Welding

(D) Laser Beam Welding

Arrange the following processes in INCREASING magnitude of surface
roughness of the casting

P. Investment casting
Q. Permanent mould casting
R. Pressure die casting

S. Sand casting

(A) R<S<Q<P

(B) P<S<Q<R

(C) R<P<Q<S

(D) Q<P<R<S

A steel is plastically worked in the temperature range below the nose of the TTT
curve and above Ms, followed by quenching to produce fine marten site. What is
this process called?

(A) Martempering

(B)  Ausforming

(C)  Inter-critical formaing

(D) Normalizing

The common ore of titanium s ..............ccooeeennee

(A) Bauxite

(B)  Chalcopyrite

(C)  Cassiterite

(D)  Ilmenite
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81.

82.

83.

84.

85.

86.

The Boudouard (or, carbon gasification) reactionis ......................
1
(A C(s) +20,(9) ~ CO(9)

(B)  C(s) +02(9) - COz(9)
(C©)  C(s) +C0:(9) » 2C0(9)

1
(D)  C0(g) +30:(9) = COz(9)
The fastest diffusing element in iron at 1100 °Cis .........................

(A) Ni
(B) Co
) Cr
D) C

The carbide that is primarily responsible for intergranular corrosion in austenitic
stainless steel 1S ...................

(A) CI'23C6
(B) FesC
(C)  SiC
(D) MnsC

Two blocks of the same metal are to be welded. The configuration that will
undergo the least distortion after weldingis ...................

el 24

CE3>

= A <

The mild Steel is heated just above 730 °C, maintained at that temperature for a
few hours and then slowly cooled. What heat treatment process is carried out?

(A) Normalizing

(B) Hardening

(C) Carburizing

(D) Annealing

In a typical scanning electron microscope (SEM) image, information about
topography and atomic contrast are obtained from .................

(A)  Secondary electron and auger electron, respectively.

(B)  Primary electron and secondary electron, respectively.

(C)  Secondary electron and back-scatter electron, respectively.

(D)  Back-scatter and auger electron, respectively.
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87.

88.

89.

90.

91.

Match the ceramic in Column I with the corresponding application in Column II.

Column I: Ceramics Column II: Application
(P) Mullite 1. Cutting tools
(Q) Spinel ferrites 2. Refractories
(R) Tungsten carbide 3.  Piezoelectric
(S) Barium titanate 4.  Soft magnet

(A) P-2,Q-3,R-1, S-4

(B) P-4,Q-1,R-2,S-3

(C) P-3,Q-4,R-1,S-2

(D) P-2,Q-4,R-1, S-3

A sub- lance is used to monitor composition and temperature in
(A) BOF

(B)  Ladle refining furnace

(C)  Continuous casting mould

(D) Blast furnace

The chemical formula of wrisite 1s

(A)  FeS,

(B)  Fe,04
(C) FG304
(D)  Fe,,0

For an ideal hexagonal-closed packed structure, the c/a ratio and packing
efficiency respectively are

(A) 1.633 and 52%

(B) 1.633 and 74%

(C) 1.733 and 68%

(D) 1.733 and 74%
Which of the following cooling curves (shown is schematic) in an eutectoid steel

will produce 50% bainitic structure?

“_{\\ Austenite Aca
\\\ = e o —"Pearlite
i A \ ’
\
‘\ s

Bainite

Temperature

Ms - *'Q\. ) \‘.P
(A) P time
B) Q
) R
(D) S
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92. A plastically deformed metal crystal at low temperature exhibits wavy slip line
pattern due to
(A) Dislocation pile-up
(B) Low stacking fault energy
(C)  Large number of slip systems
(D) Dislocation climb
93.  Of the following welding processes
(P)  Laser Beam welding
(Q)  Submerged Arc Welding
(R)  Metal Inert Gas Welding
The width of the heat-affected zone in decreasing order is
(A) P>Q>R
B) Q>R>P
(C) R>P>Q
(D) P>R>Q
94.  Railway tracks are typically manufactured using
(A) Forging
(B)  Extrusion
(C)  Deep Drawing

(D) Rolling
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95.  Match entities listed in Column I with their correct dimensions given in Column

II:
Column I
(P) Drag coefficient
Q) Mass transfer coefficient
(R) Viscosity
(S) Mass flux

(A) P-3,Q-4,R-1,8-2
(B) P-3,Q-1,R-2,S-4
(C) P-1,Q-4,R-2,S-3
(D) P-4,Q-3,R-1,8-2

Column II

1. ML T
2. ML>T!
3. MO0 1O
4 MOLT!

96.  For a polymer reinforced with 40 vol.% glass fiber, the elastic modulus (in GPa)

along the transverse direction is

(A)  43.4
(B) 8.1
(©) 30.1
(D) 5.6

[Eglass fiber — 70 GPa, Epolymer =35 GPa]

97.  For casting a cylindrical aluminum bloom having a length of 1000 mm and

diameter of 750mm, the approximate solidification time (in minutes) estimated

using Chvorinov’s rule is

(A) 45

(B) 316
(C) 620
(D) 440

[The mould constant is 2 s/mm”
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98.  Match the deformation processes in Column I with the corresponding stress states

listed in Column II

Column I Column II

(P) Wire Drawing 1. Direct Compression
Q) Forging 2. Indirect Compression
(R) Stretch Forming 3. Tension

(S) Cutting 4. Shear

(A) P-1;Q-2; R-3,S4
(B) P-1; Q-2; R-4; S-3
(C) P-2;Q-1; R-3; S-4
(C) P-2;Q-1; R-4;S-3
99.  Which is closest to the purest from of the iron?
(A) Cast Iron
(B)  Wrought Iron
(C) Piglron
(D)  Steel

100. The product of a commercial direct reduction process is:
(A) Liquid Iron
(B) Piglron
(C)  Sponge Iron
(D)  Iron saturated with carbon

* % ¥k %k %
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