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w1 the mucrostruclure of pearlite

Ay Sinale phase (B Mixture of austenit

Cr Mixture of territe and cenentite . (I Mixture of austenit

Dinsensons of the constant i the Hall-Petceh eguation 1
AL LT B ML T iy M1 D

Cryvsial structure of austenite s

1Ay BOC By FCC (Cr o 3] Ty

Tresca Yield criternion 1s

. L ) 1 Iy
| .'lll'l. ! - e SR [ I I O 2 0 =] WL
(Ve o | 1 ¢ Lt e

Sumber of ship systems in FCC s
LAY (By 12 ™y AN

Co-ordinauon number of aloms 1 BOC 4
Ay 7 By N |

=
ol

5 I

{ornun sibver conto: -

LAY B alver (B} 2% silver () 5l R

T

Whiweh order of formation 15 correct (swhich torms tirst

LAY Crvstal structures>orin strud tures=mic rosiructure

1B Microstructure>gram stru. tureerystal structure

U Gran structure>microstrocture = rystal structure

1)) |:_1'.-_'1|.".€ii.'1l SAFLIC L ?']'1'-',-!{1’{15[I_LI{:H_-I'L'E_“-‘#'LH'..'T]I.'I siruicturg

T

it x" =1 + 8then x 15 eqital 1o

LS By (C) 5 (D,

Soritality ol g =olut:on i

AL Molex/litre (B Equivalenta/lire

T Moles = eguivalents (Dn 2 = molaray

In steels. cvanudimg 15 used tor
A Hardening (BY Toughemnz (Cy  Stiffenmg (D)

A :

et T |

and cenwentite

and ferrie

rl_.r

L]
11

I—_-
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Ay Cu By N : G T £ (Ly Al

13, I P s number of phases. C 1s pumber o conponems aud F 1s the degrees of freedoin then
&) PeFsC-2=0 iB) P+bEl-2=0 (U P-ERC-2=0 (D P-RO+2 =)

14, S?Litlxi[']:; Fault i~ a
A Pomt Delect (B Line Delect
1 Surtace Detect 1y Volume Defog

15, Buroers vector of a dislocation in FCC 1=
A [110] (B) [110]/2 11 T W i3 1182

16,  Which of the following constitutes a <lip <vstem g BFOCU
LAY elITDE=IGy  (By 111151100 o0y {110 3-000 oI hin] ! bl

17.  Atonmue Packing Factor of 4 simple cubic v cell i~
1Ay D74 By (.69 O SEIT . ™

18,  Charpy test measures which of the followne
1A) Slrength Bt Stittness W) Ductility (L) 1oughness

19.  Sob dwection for tmgnetisation m iren 1s
A [T 15 [0 (C

o

111] (Dy 123

20, Ingdoped semicondactor if g and p are number of electrons and holes wnd n the intrinsic
chirde carrler concentration then

AR EE BY np=n, (C) np - (D) p=n

21, T for solidificaton of a castinge of volume V' and surface crea A s proportional to

(A WA By (VAR (Cy  (VIAY (D Vi

22 bnerov of o dislocanon with burgers vecter b s propartional 1o
Al b By B ("¢ B 1y 1/b
23, Crwstal Structure of martensi steel 15

A R B) BCC (s ST (M BCT
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A Missime electiron B) Missimc haoele

O Missie atom N Ahissine plang

AL P unction tere wakl by

LAY Excess of Boles (B) Excess of electrons
L1 Exgess of dopants (In o Depletion of charge carriers

Which steel will you recommend for crvogeme applicanons !

LAY Fermtie (B}  Austenitx (CY Muantensilie 1IN

Deformation twins are observed in
1A Cu alloys By Al allowvs ey N alkys N

Peierls stress is the stress required [o

Baitic

H'Ig alloys

A Twinning e Mowving o dislocation

i frc:ﬂéng % Htucking taull 1Y Fradtiice

Dittusion s faster n
1A FCCalloys (B HCFalloy- O BOU aliegs 1))

The speedat gas pertcles ma contaaer shows

LAY Gaussin dislribat oo (BY Bimodal disirihut we

Cr o Muxwell-Bohziann Distributon Dy Unitorm distnbatien

In & regular selution

1A} Entropy ot nuximg i1s zeru

1Bt Enthadpy of mixing 15 zero

Cr Entropy ot nuxing s same as that b wdes! solutee::
Dy Lnthalpy of mixing 1s same as that of deal solution

Resulttion of an optical microscope of oumerncal apenure NA IS

A RN A 1By 2/NA (C) ROANA (I

Which ot the tollowing s not 2 diftusion controlled process !
A Martensie transtormation (By Solditscation

o

1Ct Spinedal decomposition (D} Ordering

A 4

Contipelin s

.T"_Ilu'lﬁ":!ll,
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A Mulimetres ‘B) Mia
1O MPavm 0 [ s a dimeds [abless parimater

3. Inatwophase feld ree. =+ By i o binany alloy

LAY Composition of the pluses ciianges with alloy composition

Bt Composition of the phases does not chanpe with alloy composition

T Vaolume traction o the phases daes not change with alloy congposition
1Dt Destoibution of phases does oot depend on alloy composition

b, For ovide 1o be I}l‘uluﬁiw L b P’ing Bedv ool cotn sBoald e

1Ay <l b etvworn <] und @ 2
L T WE T &
M. Relative permeability gy for a magnets oiierisl
) 1s i constant for given material
1Bt changes with applied maenetic ield
U does not change with nucrostrictun
(B depends on
38, Y el strength of an alkoy
1Al does not chiange on cold workine tB)  incrcuses ancold workano
01 decreases on cold working W depends on Jdua ey

39, Reorvstadhization o alloy

A Dees nol require o lormation (B)  Requires detusiist i
(O Oveurs during -cidificaton (D Lewds to coarse grains

40, Hotworkime of Al allovs

A) dreguently leads to recnystallization
Bi rarely leads to recrvstallization

C+ causes melting

D) causes embrutioment

41, Me alloys gre difheult 1o work
A becius

'
Ll

thev are very strong.

(Bt because they have very innted ship systems.

CH because they sulter trom grnn boundars embriitlenwent.
1D becadse Lhey are very reactive.

i
i

"
e

42 Pb-5n solders are used

1A) because of ther hieh conductivity, (B)  because of thew inertness.
U1 because Lhey torm o eutectic. (D becanse they readtly alloy with AVCu.
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1A because of thewr strong bomdimng.
1Bt becaose the bopding i< not direction: |

[CH o beciuse of the aloms can vibrate more freaiy.
1D becawnse electrons help to conduct the heat.

On lowering temperature to 0 A a semiconducios

A) Will become & superconducior
(B Stop conducting

(CH Wil show reduced conductivity
1Dy Wil show improved conductimviy

An oxide superconductor

[A) has higher eritieal temperature than o netallic supercordudtor,
1Bt lower enitical magnetie hield the a neetallie superoomdu bor

O s easier to be wound ity a sode o,

D lower ertical elecine bield than o meialbc superconducton

A recording tape has macnete particles doposited

should have

LAY low coercivity K
£ 1 ow saturalion |1

low permgabiii,
Mehremannod

Hexible polvmer. Thegiu i les

A recording head 15 used to convert cloctrcal signals o magnetie signals and record these

sienils on toa lepe Lhe head should have

eh coerciviy ()

| A
1T large saluralion (I}

S T conductors are

A paramagnete (By  fermonmpietie (C)

Preso elecine maternials are used to nieasurs

A chunge in tlemperatune B)
11 change in mawnetic Held (D)

Forroeloctnic materiils arg

A condue lors (B
1 semmeonductors (1}

J'-.I W jl'-.|..' [ .li 1LY

hiah remangnee

Dumiaanetie (D)

Cange i sticss
change in huncadiy

11t lators
superconductors

lerrinag et

Graphical representations ot iermodynanue stability of oxades are called

A1 Elhngham diagrams (B)
1C1 Shankey diagrams (D

A 6

Prourbaix diacrams

TTT diagrams
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AL Radtation pyronstry ‘B)  Ddoctaon furnace:
1CF o Thermwocouples A0 Laboratory multle furiaces

Consider the equibbrium A {g) + B (21 = AB (z). When the partaal pressure of A is 107
stmy, the partial pressure of B 15 1 atm and the partzal pressure of AB 15 1 atm. the
cglthbrivm constant K 15

LAY D o (By 10 atm

(O L dpme nsiontess (DY Y rdupensionless)

Peritectic reaction in & binary system 1s given by
Ay L=u+{ (B) =1 +] i€ = = B 5 N

If Revnolds number 1s areater than 1 0 then 1

1AA) viscous force s larger than the (nen loree

1Bt menim toree 1s larper than Lhe viscous torce

1T wnentia force 1s larger than the surkacs 12nsion for,

) mnentia force 1 larger than the gravitasonal feree

Nitroeen content of hquid ron at 1873 K .t 1 atigepres-ure of mtrooen o V0 anass o
What will be the atrogen contemt 1 Louid ren b nirogen pressiie s reduced oo
0.5 atm ?

1Ay 0] ] (B (022 i UL 0§ T B Y

-

The dsttision coctiiclent of N1 tn Caoat 1000 Ko 19 o T mres sl ot as L - 10
my /s at 1200 K. The activation enercy for diffuston ol Nt Cuosoroiven Jug ¢ = 04343
k= 8.3 ¢ W K)ol

Ay A KMmo]  (By 1sp kMmool (Cy 230 kIimed Dy S0 k] nwel

Contact potentil s

A Dhlterenee in Fernn Leved (B Ditterence in electron mobility
O Dhdterence m hole concentration (L) [hllerence m electron conce ntratior

Work functon of ¢ semiconductor depends on
A the band vap (B)  Wiudth of the conduc Lion band
O Waidth of the valence band (I Fernu leve!

On raising the temperature of a senuconductor
1A the Fernu level chinges
1Bt the numiber ot conduchion electrons changes

(Tt the band gap chanpes
Y the work tunction changes

A 1 NT
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A dis ko ations B) <tackuie taults

U aram boundaries A vacancies

62.  After strgss rebet annealm .
1) Grain size of Lhe alloy wioreases
(B Alloy has reen ~tallized mucrosiructure
O Aloy has lower daslocateon density

B Alloy hardness increases

63.  Composites are

Ay Duftwcult to recyele By [l ul Lo pooeduce

Oy Dadtwcult to use Iy Dilbweul ta store

61,  Fracture stress tor a brittle materia) Bavine a crock lonoth of 1 opm o= 200 MPa  braciire

stress tor the same material havimg a crack oenath of = Lo is

1A S0 MPa (By 110 MPa i 25 NP TS MPa

6>,  Whwh property do we aim Lo IMprove 1o <o mic Matnx comipisies

|A) streneth T

T

1} cOrrosion resistang 1)) hardness

66.  The sobvus hine in Fe-C digram 15
1A) Line separating Logron: L +y
1Bt Line separating L4y troom v + FeaC

) Line separating o bom o+ |

1Dy Line separating L+ FexC trom v + FexC

67.  In tuswn wekding of allovs, which one 15 weakest |
IA) Base melal (B)y Heat atiected sone

1Ct o Tuswon rone (D} Zone showine warping

|

(H. Which dislocation 1s pot contmed 10 a shp pline
Ly B 1By Sorew () Mixed Dy Purtial

1

69, Which of these causes chande m griain orientation
A S (B) Twinning
1t Britle fracture (D Fuatigue Fraciure

Set-[ A 8 NT
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LAY BEC 1By FCC )y HCUF ([ BCT

Whwh one of the tallowing configuratien hi- the highe st fm eftectiveness
Ay Thiek closely spaced hins By Thin widely spaced (ins
G Thick widely spaced fns (D Thie ¢ losely spaced hins.,

In a counter tow heat exchanger. hot thuid emters at JO C and cold fud leaves al 40 °C
Mass Jow rate of the hot Hud 15 | keds and that of cold [luid s 2 kers, Spectlic heal of ke
hot fiewd s 10 KIKgR and that of the cold i = 3 kKlkgh. The LMTD for the heat
exchancer in “C s

(A1 By 30 (O] 35 I 43

It 15 proposed to coat a 1 mun diameter wire with coamel pain: ok = 0.0 Wk 1o inereas.
heat transfer with air, I the air side Leal wanster coctlicent 1 100 Wor K. then optimuas
thickness of enamel pamit should be

LAY U2S mm By | mm vy O am I 2o

Water tlows over a flat plate. which 1s heted ovessthe entire leneth. Which emoof tlu
!a'ni!-:nu.'mg mimimtﬁhip between the .'11_.,'&1:. Wy namie. boundar. ayer i hness o and the
thermal bounadary laver thickness (o,) 15 true

- R By b <d, B E= 10 cerne by predicied

In radiatve heat |ranster, a gray surface 15 one
Ay which appears grav 1o the eye.

(Bt which has retlecuvity equal to zero.

O owhiose emissivity is t::-.:..ept:mi-_t:m ol wavelength.

B which appears equally brizin irom all directions.

Ahsorptivity of a hody wall be equal 1o enussivity
LA AL all temperatures

1B A only one particular temperature

O When svstem s under thernwul equiitbrinns
I A cntical temperature

Lptothe critival radivs of msulation

(AL Hear boss decreases wuth addation of msulation

B Heat loss iiereases with addition of msulation
1+ There oocurs o Jecrease i heat Fux
D Conduction bBeat loss 1s muwe than convectmon hent loss

A 9 NT
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More than those tor higuids [.css abam those bor Liguads

More than those for solds [lependant vl die viscusil,
The waveleneth of the raduthwon cinitted

[ ]
15

Depends on the temperciare only

Depends on (temperature -

1t Does not depend un material of boxdy

RAN

2pends on temperature ang

material of the body

AN morease W convechive cocetlhcenl over o b

I.-'-'1 |
1

Increase effectiveness

oI !
i 9 * j

I i 1 |
! T R . R S T

A G e S ¢ S

Does not miluence effectivenes. ]

! laenoe e ony Uwe B ethiceein

For 3 L'j:!i]‘.tdriuul rod with umil'lrmlj.' Jistributed heat sources 1he therie] ora

halt the radios location will b
| )

-

14|

one-fourth of that ol the
Twice of that at the surdace

_-'&L'u;e*.-rdmg to Planck’'s law. the

P '=§:r|_'r['t winal Lo

AT

(BT

The concept of stream fuction which 15 based on the prancipiv ol o

(1
|4 )
1

three-dimensional flow only

unizform tlow only

surtace ' B

wovelenail

L)

(B)
(1))

Onechaln of tha dethe surface

Fiour g of 1at at the Uik

ATRTS L THETTL e

corresponding v he
(L ) 171

ntindily s apphcable

twosdimensional How onhy

rrotatona] Pow only

The tlow 1na nver during the perjod o) hear v raintall 15

By

steady. unitarm, two-dimenson.
1B
£ |
B8l

unsteady . unttorm, three-dimensional

unsteads . nop-unijorm and three-dimensional

steady. non-untorm and three-dimenswonal

The integration ot the buler's equation results i the Bernoully s equanon. The Bernoull:

COnsants far paimnts
will have the sanwe vaiue if the How s
|

3

1

LU HIPITS sibie

rrotatonal

1)

A

(B
(1}

ving on the sieme streamlimeg amd those which lie on other streamlines

stead ¥
unitarm
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houndary gets retardad. This deceleration of tlurd s vn ac. ount of

1A the assumption on flusd being deal

1B high velociy flow owtside the boundan -laver

O lud densily

BN
| .

o
]

dﬂpUHdCH1LH1

A roughness hewght, divmeler and veloer!s
Bt relative roughness. diwmeter amd viso o

O relative roughness, velocy amd visy oy

By hagh velocity gradients cast m and near the boundary

LI ILLHE!IHEE%]IEEEI]I!- diameler. vel --,:i_L} il ke ial e 'Ei'.ﬁl.'ﬁ‘-?-i[f\‘

88.  ldentity the correct combination of sticemaents froo the lollow g

. geomelric sunlarity

L

-

Lmemat i simdarity

A dvnamic similarity

LAY o 2-bl S (B)

89.  The reststance exprenced by d shipeensists of v
Identity trom the bst give: the forees which greally wntluvnoe the

1. Inertae furee
3 Viscaus lorce

&y 1ad (B}

3

—

h'l-

{ 3.4

ol

I

-l S W

Surface tensmn

Lrevity force

1% 1

%

Prarcy-Wesbach incuon lactor Fwhech s o dicect measure of resistance to flow m pipes 1

s inlariey of forces

it iariey oo shap -

means e s ilarity b miotios

=
[ ]

-
J'I

ﬁI

] E! b=
1 - N R i B

MR R | R

P 2 3 0 TR Pesistala

4 =hLp:

Pre<ssure force

b lastic force

| 1.:' [

1.4

). The paranmweters which determine the fricton factor tor turbulent flow 1o rovah pipes arc

1AL Frowde number and relative roughsiess

Bt Froude number and Mach number

O Much number and relative roushness

1Dt KRevnolds number and relative roughness

91, Water tlowing al S 'y Inoa pressure penstuck 4300 m Jong. 1 the celenity of the pressure
wave travelling i the pipe due o the sudden complele closure of a valve at the
downstresm end 18 given as LUG nvs, what s the penod ol oselllation

GRE e |B)

51.*[ = :1

oy

I

(C)

1125 sec (1h

ATS gy
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---------------- - rasured above the bydreule grade ane.

A AN m 1By Hlm =) Iy m Dy U323 m

93, AMercury ditterential manometer used for measurme  pressure defferences dross @
veplurimeter 1 water pipelng. 1t an error of 1 omm has been made m ohsenving &
datterential head of 1Y mm. the rercentage ermor in pressure difterence 15

Ay ) (B) > Cy 1 Dy 2

94,  The exisience of velocity potential in Hhuid-thoa indicates thar
A the tlow must be arrofational
1Bt the How s rotational amd salishies the contiizty ceuation
1C 1 the vorticny must be zero

Dy the flow 18 aniform

ant flow |-

The essential feature of 2 turbu

A large aischarge
1Bt velocity and pressure at g point cxkibi recutar Pucniussonsorhioh freauenc

-

Lt high velocity

Dh o velociy at a el remains constant wWiely b

Bo. A particle moving albeng a circle with vaniable ancular speed will have
1A) tangentild component ul acocleration anly

1Bt normal component of ac.wleration only

O oo aceeleration

(L both tangential amd pormal coniponents 0! sceclkeration

W7, Fuogoarotatnge body, mass mement of mertia s 19 Ke-mo anc angolar speed 18 3 radfs, then

hitele cheray i

1A 43 Nm By 20 Nm () W Nm () 90 N-m

U8.  Determune the maonnugde of ¢
o\

Ay A0 KN By & 12KN (C) 9kN (LM [1.3KN

e resultant force ol Fl=edr 210 3 +2 ki KN and F2= 6 1+ 3K

S¢l-| A 12 NT
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(AT the densiy ol ail the particles 15 sai
Bt the acceleration due 1o gravity of all the particles 15 sanee
1CHothe acceleration due to aravity of tha particles vanes linesrly

11y the densny of the parti los varies limearly

LMY, A& Wuare ared of one gquarter of a square sheel 15 cut from the cormer as shown n the 12U
Deternune the centre of gravity nl shiaded area.

1Ay 5o By Sa/6 Y Sk o

M

I - —
T
S pera T ¥
1 | |5I.
| |
|
i |
-' & =
[ O I i

- —

101.  Determune the monwnt of mnertia for thesc. tron showsm the Doure o

1AY LS By 102.5 1y 1

g RA [ T T T 4 .4

i

102, The mass monment of mertia of a homogeneous sphere of radms R about its diameter 15

AL ImRS B 2mRS (") 4mR7/3 (D) SmRH

103 YWhat 5 the mass manent of inertia of 3 1._'}]5]"5-1'51.3!' of radws K about 1ts ]n'a.ngi'mdm;ll 3XI1s 11
the mass of the cylinder s m !

A1 mR- By mRED (Cy 2mR/3 (M 2mRys

i
P

Sel-| A 1.
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11T, L P LRI TRV RSN LD ol BELGELARTER THIS L T] 111Gl A VEIUWIL Y I BUTIICA] By Y= T 10 7Tk ) LI,

where t s m secomds. Deternune ats position when t=3 seconds. The antal Jisplacement 1.

FAES

LAY 1lm By 24 m (Cy 30 m Dy 48 m

L0, The displacenwent of 4 parucle followmg simple harmonie motion s oiven by x=2 coy 200

4

What 15 115 period of osciilatin |

Ay aflll By a/20 (E%: i o N

16, A weoden block of 323 N weiohl 15 ted wiils o bullet of D23 Nowershe ot aovgloains
| 76 mv's and 1 gets embedded into the block Find 1 volocity of bullet and slock ogetne:
atler e impact.

A ms By 4 m's | Ao s 5 1 b T (1

107, According o the principle of angular mormeptun (heaste of Changaad cngul e sopentun

of & rotating body with respect to 1ts fixed .29 of ratabion s cqual to

IA) resultant of all external forces oo ting o the biady
1B moment of allextemnal furces acting en b By woth respect 1o any avls

O moment of wll external forces@cting o the Doy Wl respecl B The sadbas s
D) Anv ot the abave,

1S, The area under the stress — strain cuive (up Lo elastic fimt) oipves

[AY S erg y (bY o strain energy per wmt volume
O moduhs of elasticay 1D bulk modulus

109, The shape ot Bending moment diagram for a cantilever bean: subjected to unifurmly
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