PG-QP — 34 ” NN 0

Questions 1 — 10 : Choose the most grammatically correct and meaningful option from

PART -A

those provided at the end of each sentence:

1.

10.

Onewhoisincapable of committing amistakeiscalled

A) sure B) certain C) definite D) infdlible
The oppositeof ‘curious' is

A) cam B) indifferent C) undemanding D) provoked
Their entire future on the result of this examination.

A) depends B) depending C) resolved D) revolving
We haven't had rest all of thisweek.

A) many B) some C) ay D) no

This seemsto bethe question to answer right now.

A) hardly B) hardest C) very hard D) harder

If 1 the decision-maker, thingswould have been much easier.
A) hadbeen B) were C) was D) an
Everyone wasin timefor the show, ?

A) wasn'the B) isn'tit C) weren'tthey D) werethey
He has al that he had in this gamble.

A) lossed B) loosed C) losed D) lost

We should refrain overeating.

A) from B) to C) indoing D) over

are we waiting for ?
A) Why B) When C) What D) How
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11. Thehighestrank inIndianAir Forceis
A) Air Chief Marsha B) AirMarshal
C) AirVice-Marshal D) Air Commander

12. Who wasthefirst women to win the JnanpithAward ?
A) MahadeviVarma B) SubhadraKumar Chouhan
C) AmritaPritam D) AshapurnaDevi

13. Yuri Gagarinwasa
A) Nuclear Scientist B) Musician
C) Playcont D) Cosmonaut

14. ‘People' sDaily’ isan important newspaper of
A) China B) Russia C) Egypt D) Indonesia

15. Findthe next term of the series POQ, SRT, VUW
A) XYX B) XzY C) ZYX D) YXZ

16. Which of thefollowing States has banned the slaughter of camels?
A) Gujarat B) Punjab C) Hayana D) Rgasthan

17. Thefirst woman Judge of the Supreme Court of Indiawas
A) LeelaSeth B) CorneliaSorabjee
C) OmnaKunjamma D) M. FathimaBeevi

18. Shelly travelled 9 kmto theWest and turned right and covered 7 km; then sheturned | eft
and covered 8 km; then sheturned back and travelled 11 km, finally sheturned right and
travelled 7 km. How far is she from the starting point ?

A) 2km B) 6km C) 10km D) 15km
19. The Is an instrument used to measure distance travelled on foot.
A) Phorometer B) Pedometer

C) Micrometer D) Pachymeter
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20. Inarow of 21 girls, when Monika was shifted by four places towards the right, she
became 12! from the left end. What was her earlier position from the right end of the

row ?
A) oth B) 10th
C) 12th D) None of these

21. Micheal Corleoneis acharacter from the book
A) For Whom the BellsToll B) Lord of theRings
C) LoveStory D) Godfather

22. Who amongst thefollowing are associated with communism ?
(i) Karl Marx
(ii) AynSue-Khi
(iii) AynRend
(iv) MaoTseTung
The correct answer is
A) only (i) B) (i) and (iii)
C) (i)and(iv) D) only (iv)
23. Incovering adistance of 30 km, Abhay takes 2 hoursmorethan Sameser. If Abhay doubles
his speed, then hewould take 1 hour lessthan Sameer. Abhay’sspeedis
A) 5kmph B) 6kmph
C) 6.25kmph D) 7.5kmph

24. Thedog breed*Pug” isassociated with the advertisement of
A) Airtel B) Vodafone C) Airce D) BSNL

25. “Anokhi” isabrand associated with
A) Hand Block Prints B) Pottery
C) AntiqueFurniture D) Organic Food
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26.

27.

28.

29.

30.

31

32.

33.

34.

PART -B

Theatomic radiusof anatominaBCC crystal (if aislattice parameter) is

A) a B) a2 C) al(4N?3) D) a/(42)
Schottky-defect in ceramic material is

A) Interstitial impurity B) Vacancy- interstitial pair of cations
C) Pair of nearby cationandanionvacancies D) Substitutional impurity

Electron seaexistsin

A) Polar bond B) lonicbond C) Covaentbond D) Metalicbond
Particles that mostly affect the materials properties
A) Protons B) Vaenceelectrons C) Neutrons D) Electrons

A metal crystallizeswith aface-centered cubiclattice. Theedge of theunit cell is408 pm.
The diameter of the metal atomis

A) 144 pm B) 288 pm C) 204 pm D) 408 pm
Solvents of covalent compoundsincludeall but

A) Water B) Alcohol

C) Tetrachloromethane D) Petrol

Which of the following statement isincorrect ?

A) The coordination number of each type of ionin CsCl crystal is8.

B) A metal that crystallizesin BCC structure has coordination number equal to 12.
C) A unit cell of anionic crystal shares some of itsionswith other unit cells.

D) Thelength of unit cell in NaCl is552 pm. [ ry -+ =95 pmand r =181 pm]

If A>B meanstheradiusof A isgreater than theradiusof B, then which of thefollowing
comparisonsisINCORRECT ?

A) C>C* B) K*>CI—- C) As>S D) S>0
Usetheinformation below to calculate the | attice energy for CsCl

Cs(g) = Cs'(g) + & =386 kJ

Cs(s) — Cs(g) E 72kJ

Ch(g) — 2Cl(g) E] 236 kJ

Cl(g) + € — Cl{g) E 342 kJ

Cs(s)+1/2Cla(g)—CsCl(s) E’ 426 kJ

A) AH=+680kJ B) AH=+660kJ C) AH=-660kJ D) AH =-680kJ
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35

36.

37.

38.

39.

40.

41.

42.

43.

. Thelattice energy isinversely proportional to sum of theradii of the
A) Cation B) Anion C) BothA)andB) D) None of these

Not aHume-Ruthery condition

A) Crysta structure of each element of solid solution must be the same
B) Size of atoms of each two elements must not differ by more than 15%
C) Elementsshould form compoundswith each other

D) Elementsshould havethe samevaence

In phase diagram studiesthe overall phase transformation rate changeswith temperature
asfollows

A) Monotonically decreaseswith temperature

B) First increases, then decreases

C) Initialy itisslow, and then picks-up

D) Monotonically increaseswith temperature

During homogeneous nucleation, critical size of aparticle with increase
in rate of under-cooling.

A) Increases B) Decreases C) Won'tChange D) Not related
Not atypical sitefor nucleation during solid state transformation

A) Container wall B) Grainboundaries

C) Stackingfaults D) Didlocations

Theboundary line between (liquid+solid) and (solid) regions must be part of

A) Solvus B) Solidus C) Liquidus D) Tieline
Which atomic orbital is described by the quantum numbersn=4,1=1,m =07
A) 4s B) 4p C) 4d D) 4f

The W1t.% of carbonin mild steels

A) <0.008 B) 0.008-0.3 C) 0.3-0.8 D) 0.8—-2.11

Both nucleation and growth require changein free energy to be

A) Negative B) Zero C) Positive D) Any
In crystal latticeionsare arranged in

A) Onedimensions B) Twodimensions

C) Threedimensions D) Four dimensions
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45. Theplane (1-11) isparalel to

A) (-11-1) B) (-1-11) C) (111) D) (1-11)

46. The Bragg formulation of X-ray scattering is defined in terms of scattering from

, WhereastheVon Laue formulation isdefined in termsof scattering from

A) Planes of lattice; Points of the lattice

B) Points of lattice; Planes of the lattice
C) Points of lattice; Planes of the reciprocal lattice
D) Points of reciprocal lattice; Planes of the lattice

47. The geometrical structure factor

48.

49.

A) Expressesthe extent to which waves scattered from different types of ionswithin the
basisinterfere destructively

B) Expressesthe extent to which waves scattered from different types of ionswithin the
basisinterfere constructively

C) Expressesthe extent to which waves scattered from identical ionswithin the basis
affectsthe Braggs peak intensity

D) Hasnothing to dowith Braggspeak intensity

Bloch’'stheorem
A) Cannot be proven conclusively

B) Says that the eigenstates of the Hamiltonian in the case of periodic potential can be
written asa product of aplanewave and afunction with the periodicity of the reciprocal
lattice

C) Saysthat the eigenstates of the Hamiltonian in the case of periodic potential can be
written as a product of a plane wave and afunction with the periodicity of the Bravias
lattice

D) Introducesawave vector k whichisproportional to the electronic momentum

In tight binding method,

A) The periodic-wave function solutions are not Bloch wave-functions
B) Energy bandwidthisnot proportional to an overlapintegral

C) Theeigen energy solutionsare independent of k

D) The starting point for the periodic wave function solutions are localized atomic orbital
wavefunctions
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50

ol.

92.

53.

4.

55.

56.

o7.

. Nose of aisothermal transformation diagram (C-curve) represents
A) Shortest time required for specified fraction of transformation
B) Longest timerequired for specified fraction of transformation.
C) Averagetimerequired for specified fraction of transformation.
D) Noinformation regarding time required for specified fraction of transformation.

If the Miller indices of two planesare (211) and (422), then they are
A) Parald B) Perpendicular
C) Atanangleof 45° D) None of these

Which of thefollowing isthe adiabatic process ?

A) AU=0 B) W=0 C) Q=0 D) AV=0
According to kinetic theory of gases, the absolute zero temperature is attained when
A) Volumeof gasisZero

B) Pressureof gasisZero

C) Kinetic energy of the moleculeis Zero

D) Specific heat of thegasis Zero

Intensive property of asystemiswhosevalue

A) Dependson the mass of the system, like volume

B) Doesnot depend on the mass of the system, like temperature, pressure etc.
C) Doesnot dependent on the path followed but on the state

D) Dependson the path followed and not on the state

Work doneis zero for the following process.
A) ConstantVolume B) Freeexpansion
C) Throttling D) All theabove

The process of heat transfer from one object to another because of molecular motion
and interactioniscalled

A) Convection B) Conduction

C) Radiation D) Induction

A container withrigid wallsfilled with asample of ideal gas. The absolute temperature
of the gasisdoubled. What happensto the pressure of the gas ?

A) Doubles B) Quadruples
C) Triples D) Decreased to one-half
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58. Inasingle-component condensed system, if degree of freedom iszero, maximum number
of phasesthat can co-exist

A) O B) 1 C) 2 D) 3
59. Aninvariant reaction that producesasolid up on cooling two liquids
A) Eutectic B) Peritectic C) Monotectic D) Syntectic

60. Phase formed of diffusion-less reaction
A) Pearlite B) Lower Bainite C) Upper bainite D) Martensite

61. Sum of theseisunity
A) Reflectivity + Transmitivity
B) Reflectivity + Refractivity
C) Reflectivity + Refractivity + Transmitivity
D) Refractivity +Transmitivity

62. Sky looks blue becausethe sun light is subjected to

A) Rayleigh scattering B) Compton scattering
C) Both D) None
63. Detrimental property of amaterial for shock load applications
A) Highdensity B) Low toughness
C) Highstrength D) Low hardness

64. Luminescence is because of
A) Photons emitted while excited electrons drops down
B) Knocking out of electrons by photons
C) Photonsstimulated by photons

D) All

65. Pyrometer worksbased on
A) Laser technology B) Photo-conduction
C) Thermal emission D) Tyndall effect

66. Refractiveindex of materialsis approximately equal to squareroot of
A) electrical permittivity
B) magnetic permeability
C) electrical permittivity x magnetic permeability
D) none
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67

68.

69.

70.

71.

12.

73.

74.

75.

. Magnetic susceptibility of para-magnetic materialsin the order of
A) +107° B) —-10—° C) 10° D) 10°to 102
Typical size of magnetic domains (mm).
A) 1-10 B) 0.1-1 C) 0.05 D) 0.001
Typical thickness of Bloch walls (nm).
A) 0.1-1 B) 1-10 C) 10-50 D) 100

Examplefor magnetic material used in data storage devices
A) 45 Permalloy B) CrO, C) Cunife D) Alnico

In amagnetic materials hysteresislosstakes place primarily dueto
A) Rapidreversa of itsmagnetism

B) Flux density lagging behindsits magnetizing force

C) Molecular friction

D) Iltshighretentivity

Hard steel is suitablefor making permanent magnets because
A) It hasgood residual magnetism

B) Itshysteresisloss haslarge area

C) Itsmechanical strengthishigh

D) Itsmechanical strengthislow

Reciprocal of reluctanceis
A) Reuctivity B) Permeance
C) Permeability D) Susceptibility

Relative Magnetic Permeability (p,) =
A) 1-X B) x—1 C) X-H D) 1+X

The quantity of magnetism retained by a magnetic material after withdrawal of the
magnetizing forceiscalled

A) Leftover magnetism B) Hysteresis

C) Resdua magnetism D) Coercivity
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76. Bauschinger effect can be considered as
A) Hysteresislossduring loading and unloading
B) Anelastic deformation
C) Dependence of yield stresson path and direction
D) None of these

77. Shape of true stress-strain curvefor amaterial dependson
A) Strain B) Strainrate C) Temperature D) All

78. According to distortion-energy criterion, yielding occurs when
A) Distortion energy reachesacritical value
B) Second invariant of the stress deviator exceeded some critical value
C) Octahedral shear stressreachesacritical value
D) All theabove

79. Engineering stress-strain curve and true stress-strain curve are equal up to
A) Proportional limit B) Elastic limit
C) Yiedpoint D) Tensilestrength point
80. What isthe effect to aluminum with copper as alloying element ?
A) Increase strength up to about 12%
B) Reducesshrinkage
C) Improvesmachinability
D) Increasesfluidity incasting
81. Nanoscience can be studied with the help of
A) Quantum mechanics B) Newtonian mechanics
C) Macro-dynamics D) Geophysics
82. Which of thefollowing is monosaccharides ?
A) Glucose B) Lactose C) Cedllulose D) Maltose

83. Hall-petch equation isrelation of yield strength to
A) GrainSize B) Volume C) Fatigue D) Surfacearea

84. Crevice corrosion occurs due to
A) Oxygen deficiency B) Residual stress
C) Low Méelting point D) Alloy formation
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85

86.

87.

88.

89.

90.

91.

92.

. Burger’ svector characterizes
A) Didocation lines B) Space
C) Fracture D) Hardness
Why is potential energy of electron istaken as zero in free electron theory ?
A) eisfree B) eisindependent
C) neitherA) nor B) D) thereisno e-eand e-ion interaction
Pitting isrelated to
A) Fabrication of device B) Form of corrosion
C) Swellingin polymer D) Thinfilmformation
Time dependent el astic behavior isknown as
A) Plasticity B) Super-elasticity C) Anelasticity D) Super plasticity
Czochralski model isa
A) Crystal growth technique B) Weldingtechnique
C) Forging technique D) X-ray anaysistechnique

The electronic polarizability «e of amono atomic gas atom where R isthe radius of
circular orbitis

A) 4ne, B) 4ne,R C) 4ne,R® D) 4ne,R?

Thehalf cell reaction, with its standard reduction potentialsare
i) Po%* +2e~ — Pb(E°=-0.13V)
i) Agt+e — Ag(E°=+0.80V)
Which of thefollowing reactionswill occur ?
A) Po?t+2Ag — 2Ag*+Po B) Pb?*+H,— 2H" +Pb
C) 2H*+2Ag - 2Ag*+H, D) 2Ag*" +Pb — Pb* +2Ag
Which one of the followings forms micellesin agqueous solution above certain
concentration ?
A) Dodecyl trimethyl ammonium chloride
B) Glucose
C) Urea
D) Pyridinium chloride
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93. For silicon doped with trivalent impurity

A) n>>n, B) n=ny, C) n>>ng D) n>ng
94. Metalic bondisnot characterized by

A) Ductility B) Highconductivity C) Directionality D) Opacity
95. Which of theseisat the nanoscal e (between 1 -100 nm) ?

A) Thehead of apin B) DNA

C) A redblood cell D) A hydrogenatom

96. Which one of these statementsis not true ?
A) Silicon at the nanoscaleisan insul ator
B) Gold at the nanoscaleisred
C) Copper at the nanoscaleistransparent
D) Band gap increaseswith decreasein particlesize

97. Inhow many dimension are quantum dot excitons confined ?

A) One B) Two C) Three D) Zero
98. Fermi energy level for p-type extrinsic semiconductorslies

A) Atmiddleof theband gap B) Closeto conduction band

C) Closetovaenceband D) None

99. What doesthe effective mass of aphoton describe ?
A) Photonsonly have arest massof zero
B) It has mass-like properties because photons move at the speed of light
C) Effective massoccurs because photonswarp the space-time continuum
D) Photons have no effective mass asthey are massless

100. Which one of these forces dominate at the deep Nano scale level ? (10 nm or less) ?
A) Gravitational force
B) Nuclear force
C) Vander Waalsforce
D) Electromagnetic force
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SPACE FOR ROUGH WORK



