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2) Eachquestioncarrieslmark.

3) Answers should be marked in the given OMR answer sheet by
darkeningtheappropriateoption.

4)  Followtheinstructionsgiven on OMR Sheet.
5)  Roughwork shall bedoneon the sheet provided at theend of question
paper.

The electromagnetic waves that are used in telecommunication are :
A) ultraviolet B) infrared
C) vigble D) microwaves

“The total electric flux through any closed surface surrounding charges is
equal to the amount of charge enclosed”. The above statement is associated
with :

A) Coulomb’s square law B) Gauss'slaw
C) Maxwel'sfirstlaw D) Maxwell’ssecond law

Which of thefollowing isdiamagnetic?
A) Water B) Iron
C) Cobalt D) Nickd

Therise of oil aong thewicksin oil lampsis dueto
A) photon B) surfacetension
C) osmosis D) diffusion
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Waterproof raincoat is an example of surface.
A) hydrophilic B) simpleharmonic oscilator
C) superhydrophilic D) superhydrophobic

Pure water and clean glass make contact at an angle of :
A) 0° B) 45°
C) 90° D) 20°

Is the application of spintronics.
A) Giant magneto resistance B) UV-Visible spectroscopy
C) X-raydiffraction D) Atomic force microscopy

IS the unit of mutual inductance.
A) Farad B) Ohm
C) Hemry D) Coulomb

materials are strongly attracted by a magnet.

A) paramagnetic B) ferromagnetic

C) ferrimagnetic D) diamagnetic

Diamagnetic material has susceptibility.
A) negdive B) positive
C) infinity D) None of the above

The crystal structure is formed by associating every lattice point with an
assembly of atoms or molecules or ions, which are identical in composition,
arrangement and orientation, is called asthe

A) Lattice B) Basic
C) Crysta D) Base
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isthe building block of the crystal structure.

A) Lattice B) Basic
C) Crysd D) Unitcdl

Coordination number in Body Centred Cubic crystal structure
A) 6 B) 8
C) 12 D) 14

Atomic packing fraction (%) of the smple cubic crystal is :
A) 74% B) 84%
C) 52% D) 68%

X-ray diffractometersare not used to identify the physical properties of which
of thefollowing?

A) Maetads B) Liquids
C) Polymeric materias D) Solids

With the help of which of the following equations is the interplaner distance
calculated from a known wavelength of the source and measured angle?

A) Coolidgeequation B) Bragg sequation
C) Debyeequation D) Scherrer equation

The correct expression for Bragg'slaw isni =
A) dsinb B) dcoso
C) 2dsino D) 2dcosd

The magnetism of amagnet isdueto

A) Theearth

B) Cosmic rays

C) Dueto pressure of big magnet inside the earth
D) Spin motion of electrons
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The magnitude of theinduced emf in acail isdirectly proportional to therate
of change of flux linkages. Thisisknown as

A) Joule'sLaw
B) Faraday’s second law of electromagnetic induction
C) Faraday’sfirst law of electromagnetic induction

D) Coulomb's Law

The point inamagnet wheretheintensity of magnetic linesof forceismaximum
A) Magneticpole B) South pole

C) Northpole D) Unitpole

Two particlesare moving in 3 dimensional space, then the number of degrees
of freedom is :

A) Three B) One

C) Four D) Six

A constraint isa on the freedom of motion of a system of particles.
A) Redtriction B) Condition

C) Further information D) Formulation

The conditions of constraint can be expressed as equations connecting the
coordinates of the particles called as constraint.

A) Holonomic B) Non-holonomic

C) Unilaterd andbilatera D) Disspative

“Rigid body” is the example of constraint.

A) Holonomic B) Non-holonomic

C) Disspative D) Unilaerd
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At any point on the constraint surface both the forward and backward motions
are possible. Constraint relations are not in the form of inequalitiesbut arein
the form of equations.

A) Holonomic B) Bilaerd
C) Conservative D) Unilaerd
The states that when a particle is subjected to two simple harmonic

oscillations simultaneously then the resultant displacement (y) is the vector
sum of individual displacements that they produced.

A) Supremeprinciple B) Principleof addition
C) Superposition principle D) Saturationprinciple

A wave in which the positions of maximum and minimum amplitude travel
through the medium is known as a :

A) Stablewaves B) Standingwaves
C) Transparent waves D) Travellingwaves

The disturbance moves along (x axis) with velocity V = (T/m), where T and
m in the string are and respectively.

A) Tension, mass of the spring

B) Tension, mass per unit length of the spring
C) Torque, mass of the particle

D) Tension, mass of the particle

In the string , if the end point is taken as the origin of the coordinate system,
then there are points on the string where the amplitudeis Zero called as .

A) Notes B) Antinodes
C) Antinotes D) Nodes

Standing wave :
A) Do not carry or transfer energy from one point to another
B) Carriesor transfer energy from one point to another

C) Sometime carries or transfer energy from one point to another
D) Carriesor transfer energy from one point to another if thereis medium
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A moleculesthat combine to form proteins?
A) AminoAcids B) Peptides
C) Proteins D) Carbohydrates

Which of thefollowing will givethe carbylaminetest?
A) CH,NH, B) CH,NHCH,
C) (CH),NH, D) CH,CONH,

The solutions that obey Raoult’s law over the entire concentration range are
known as?

A) ldeal solution B) Non-ideal solution

C) Both(a) and (b) D) None of the above

| dentify the name of the Hinseberg reagent.

A) Benzenesulphonicacid B) Benzenesulfonyl chloride

C) Benezenamine D) Benzenesulfonyl bromide
Which one of the following is the type of critical solution temperature based

on mutual solubility?
A) Upper critical solution temperature
B) Lower critical solution temperature

C) Lower and upper critical solution temperature
D) Alltheabove

Any homogeneous, mechanically separable, and physically distinct portion of
the system isknown asa ?

A) Degreeof freedom B) Component
C) Phase D) Sublimation

Mathematically representation of the reduced phaseruleis?
A) F=C-P+2 B) F=C-P+1
C) F=E-P+2 D) F=C-P+1
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A mixture of immiscible liquids begins to boil when the sum of their vapor
pressure is equal to atmospheric pressure is the principle of :

A) Steamdidtillation B) Smpledidtillation

C) Vacuumdigtillation D) Fractional distillation

Amino acidsare organic compoundscomposedof  alongwithavariable
side chain group?

A) Nitrogen B) Carbon, hydrogen

C) Oxygen D) Alltheabove

The ninhydrin test is a chemical test that is used to check whether a given
anayte contains

A) Primary amines B) «a-amino acids

C) Amides D) Carbonyl compounds
The shape of p orbital isa :

A) Dumb-bell B) Spherica

C) Circular D) Elongated

Born-Haber Cycle is used to calculate :

A) Latticeenergy B) Electronaffinity

C) Heat of formation D) All of these

Which of thefollowing isnot an alkaline earth metal ?

A) Cs B) Ra

C) Ba D) Ca

Hyper-conjugation is a effect in which localization of o electrons of
C-H bond.

A) Temporary B) Permanent

C) Patid D) None of these
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The process that does not occur of its own accord is called process.
A) Non-spontaneous B) Spontaneous
C) Isothermal D) Adiabatic

Among the following the weakest Bronsted baseis :
A) F B) CI-
C) Br D) I-

The efficiency of the Carnot cycleis given by :
A) e=WIT B) &=T/W
C) &=Wiq, D) al of these

No machine has efficiency
A) 50% B) 100%
C) 10% D) 20%

Which C-X bond has the highest bond energy per mole?
A) C-F B) C-Cl
C) C-Br D) C-I

What isthe name of the following reaction?

A) Chlorination B) Sandmeyer’sreaction
C) Pekinreaction D) Substitution reaction
Most of the hard acids and hard bases form __ bond.

A) Covalent B) lonic

C) Either covalentorionic D) Bothcovaentandionic
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52) Caprolactoneisthe Baeyer Villiger oxidation product of :

A) Cyclohexene B) Cycloketone
C) Hexaketone D) Cyclohexanone

53) Ammoniais :
A) Hardacid B) Hard base
C) Soft base D) Soft acid

54) Which among thefollowing isareducing agent?
A) NaBH, B) LiAuH,
C) NaH,O, D) LiAIH,

55) Isopropyl alcohol isthe MPV reduction product of :
A) Acetic acid B) Acetone
C) Acetyl ketone D) Acetyl oxide

56) Rearrangement which converts an amide to an amine with one carbon atom
less by the action of brominein akali isknown as?

A) Wittigreaction B) Amiderearrangement reaction
C) Hofmannrearrangementreaction D) Baeyer Villiger reaction

57) Osmium tetraoxide always gives :
A) 1,3diols B) Vicina diols
C) Triols D) Gemind diols

58) According to Markonikov’s rule, the addition of HBr to 2-methyl propene
will give

A) |-bromopropane
B) | bromopropene
C) Ter-butyl bromide
D) Iso-butyl bromide
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Catalytic hydrogenation of ethyne using hydrogen and Palladium will give

A) Ethene B) Propane
C) Ethane D) Propene

Cyclohexanol upon dehydration gives
A) 1,2 Cyclohexanediols

B) Hexene

C) Cyclohexene

D) Cyclohexane

A piezoelectric generator uses

A) principle of the converse piezoelectric effect
B) anelectronic oscillator

C) theideaof electronicvibration

D) dltheabove

Ultrasonicsare

A) sound waveswith afrequency greater than 20,000 Hz

B) sound waveswith afrequency lessthan 20,000 Hz

C) wavestravelingwith avelocity greater than that of sound waves
D) wavestraveling with avelocity lessthan that of sound waves

The semiconductor has an energy band gap of the order of :
A) lev B) 10eV
C) Zero D) 5eV

The most important property of nanomaterialsis
A) Force B) Friction

C) Pressure D) Temperature
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Which of these historical works of art contains nanotechnology?
A) Lycurgus cup

B) Medieva stained-glasswindowsin churches

C) Damascus steel swords

D) All of theabove

Particles (material) having a size between are called nanoparticles or
nanomaterials.

A) 1to10nm B) 1to1000nm
C) 1to100nm D) 1to 10000 nm

The hole-electron pair inthelatticeis called :

A) Lone-par B) Exciton

C) Positron D) lon-pair

The solution of gold nanoparticles shows different colors due to :

A) Different concentration B) Different particlesize

C) Different molecular condition D) Different energy

In scanning electron microscopy (SEM) electron beam is focused by :
A) Optical lenses B) Electroniclenses

C) Magneticlenses D) Electriclenses

Zero-valent iron nanoparticleswidely use asremediation applicationsin

pollution.

A) Airpollution B) Marinepollution
C) Groundwater pollution D) Noisepollution
Sol-gel method is chemical process

A) Dry B) Semi-liquid

C) Semi-solid D) Wet
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The and citrate solution are used as reducing agents in the chemical
reduction method.

A) Hydrazinehydrate B) Hydrazine

C) Hydrazone D) Semi carbazene

Metal nanoparticles particularly nanoparticles are prepared by the
chemical reduction method.

A) Patinum B) Silver

C) Gold D) Tungsten

Fabrics are extensively made out of nanomaterialslike :

A) Carbon nanotubes B) Fullerenes

C) Megatubes D) Polymers

Which ratio decidesthe efficiency of Nanoparticles?

A) Weght/VolumeRatio B) SurfaceArea/VolumeRatio

C) Volume/Weight Ratio D) Pressure/VolumeRatio

The process used to create topographical features on a surface by selective
removal of material by physical or chemical meansiscalled

A) etching B) bonding

C) lithography D) writing

Which one of thefollowing techniqueisused in theformation of nano-emulsion
A) Co-precipitation B) Sol-ge

C) Hot Plate method D) High-Pressure homogenization
The bulk nanomaterial comes under dimensional nanomaterials.

A) Zeo B) One

C) Two D) Three

Which of the following is an example of nanowires of semiconductors?
A) Silicondioxide B) Titaniumdioxide
C) Silicon D) None of the above
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On both ends of the CNTs, which carbon nanostructure is placed?
A) Graphite B) Diamond
C) C, D) Benzene

Secondary metabolitiesare synthesized in phase of the microbial growth.
A) Lagphase B) Log phase
C) Stationary phase D) Death phase

The concentration of physiological saline used in microbia techniques is

A) 1% B) 0.95%
C) 0.85% D) 0.55%

The wavelength of UV radiation which is most lethal for microorganismsis

A) 260nm B) 200nm
C) 160nm D) None of the above

The branch of biology, which involves the study of immune systemsin all
organismsis called

A) Zoology B) Microbiology
C) Immunology D) Biotechnology

Which of the following system protects our body against disease due to
pathogens?

A) Respiratory system B) Immunesystem
C) Digestivesystem D) Respiratory system
Which of thefollowing immunity isobtained during alifetime?
A) Adaptiveimmunity B) Innateimmunity

C) Autoimmunity D) None of the above

A plant cell wall ismainly composed of
A) Protein B) Cdlulose
C) Lipd D) Starch
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The concept of cell is not applied for

A) Algee B) Bacteria

C) Virus D) Fungi

Lysosomes are useful for its

A) Paradticactivity B) Presence of food vacuole
C) Catayticactivity D) Hydrolyticactivity
Match Column | with Column Il

Columnl| Columnl|

a Liver 1) Heart

b) Respiration i)  Mouth

c) Digestionbeginsin i) Bile

d) Circulation Iv) Lungs

A) - @-(iii), (b)-(iv), (c)-(ii), (d)-(1)
B)  (8-(i), (0)-(i1), (c)-(iii), (d)-(iv)
C)  @-(i1), (b)-(1), (c)-(iv), (d)-(iii)
D) (@-(iv), (b)-(iii), (0)-(ii), (d)-(i)

Thefluid consisting of red blood cells, white blood cells, plasma, and platelets
Is known as

A) Blood B) Cytoplasm
C) Nucleoplasm D) Chyme

The electrical activity of the heartiscalled as :
A) Electrocardiograh B) Electrocardiogram (ECG)
C) Electrophotogram D) None of these

The term central nervous system refersto the:
A) Brain, spina cord, and crania nerves
B) Brainandcranial nerves

C) Spina cord and spinal nerves
D) Branand spina cord
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94) Agar agar, used in plant tissue culture is extracted from
A) Fungi B) Bacteria
C) Anadgee D) Avirus

95) The cut-off limit of human eyeis nm.
A) 2,000 B) 5,000
C) 10,000 D) 50,000

96) The size of E.coli bacteriais nm.

A) 2,000 B) 50
C) 5,000 D)

97) Which of theseis at the nanoscale (between 1 and 100 nanometres)?
A) DNA B) A redblood cell
C) A hydrogen atom D) A snowflake

98) A recombinant DNA moleculeis produced by joining together.
A) OnemRNA withaDNA segment
B) OnemRNA withatRNA segment
C) Two mRNA molecules
D) Two DNA segments

99) A group of genetically similar organisms obtained by asexual reproductionis
called :

A) Clone B) Population
C) Assembly D) None

100) Thefirst human drug produced through recombinant DNA technology is :
A) Insulin B) Erythropoietin
C) Interferon D) Somatostatin

& B ¥
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Rough Work
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