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9. Do not make any shay mark on the OMR sheet.

1 0. Calculators and mobiles shall not be permitted inside the examination hall.

I I . Rough work, if any, should be done on the blank sheets provided with the question booklet.
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( Chemistry)

1. Lithium Fluoride's lattice energy to Magnesium

oxide conceptually should be :

(A) ksser
(B) Larger

(C) Sane

(D) Cannot be predicted

2, Distance at which attractive forces overcome
repulsive forces in hydrogen molecule :

(A) Halfthe covalent radius ofhydrogen atom

(b) Mean of the covalent radii of two hydrogen

atoms

(C) Half of the bond length of dihydrogen
molecule

@) Double the covalent mdius ofhydrogen alom

3. Allred-Rochow electronegativity of an element

rs:
(! Directlyproportional to the effective nuclear

charge

(tr) Direcdy proportional to the covalent radius

(trI) lnversely proportional to the square of the

covalent radius

(l\) Directly proportional to the square of the

effective nuclear charge

The conect answer is :

(A) (I) and @)

@) (! and (lI!
(c) (I) and (lI)
(D) 0) and (Iv)

4. According to Bent's rule, for p-block elements,

the corect combination of geometry axound the

c€ntral atom and position ofmore electro- tr€gative

substituent is :

(A) Trigonal bipltarnidal anB axiat

(B) Trigonal bipmmidal and equatodal

(C) Square pyramidal and axial

(D) Square py'ramidal and basal

'a

In van der Waals equatioq which ofthe followir
statements is/are Conect ?

(A) The coemcient "a" accowt for the mutu
athaction between the molecules

(3) The telm a/v'?illqeases the pressue ofre
gas rclative to idea.l gas

(C) The coefficient "b" represents thc volune th
is compressible

(D) Both (B) and (c)

Miich among the following has highest surfa

tension ?

(A) Octane

(B) Water

(C) Glycerol

(D) Dodecane

Which ofthe following is corect for RMS veloci
average velocity and most probable velocity o:

gas at a given temperatue ?

(A) RMS velocity>average velocity>m(
probable velocity

(B) Average velocity>RMS velocity>m(
probable velocity

(C) RMS velocity= average velocity>mt
probable velocity

@) Most probable velocity>average velocil
RMS velocity

The Miller indices of the plane for whj
interylanax spacing is equal to the half of '

dimensions oftle cubic unit cell would be :

(A) 111

(B) 100

(c) 200

(D) 222

5.

7.

8.

',
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14.9. For elechonic spectra ofllCrOn O and IIMoO.
(I), the conect combination is :

(A) Transition is d-d and ).max for @ < (I)
@) Transition is LMCT and l,max for (t) < (t)
(C) Transition is LMCT and l"max for (I) > (f)
(D) Transition is MLCT and i,max for (t) > (l)
High spin complex of a 3d metal ion M has a
magnetic moment of 2.9 B.M. in octahedral
coordination environment and 4.1 B.M. in
tetrahedral environment. The M ion can be ?

(A) Con

(B) Ni"
(C) Cutr

(D) Coo

Which ofthe following is inconect in case ofboron
clusten ?

(A) B5H6l is closo-tJ4e and the 6 B's lie on the
comers of a octahedron

(B) BrH, is nido-t ?e and the 5 B's lie on the
comers of a square pyamid

(C) BoH,o is arachno-t,le and the 4 B's lie on the
comers of an octahedron wherc two comers
ate rcmoved

(D) BuHuL is nido-t4e and the 6 B's lie on the
comers ofan octahedron

For magnesium complex of EDTA, , the number
of N-donor and O-donor cerlters, ate
respectively ;

(A) Two and four

(B) Two and two

(C) Two and six

(D) Two and eight

The geometry ofcarbanion is :

(A) Linear

(B) Pparnidal

(C) Tehahedral

(D) Trigonal planar
'a

What is the conect configuation at C2 and C3 of
the following molecule ?

ciro
n-llo,

HO-.F-H
I
cfl2oll

(A) 2s,3s

(B) 2&3R
(c) 2s,3R.

@) 2R"3S

In the r molecular orbital diagram ofbenzene, the
number ofpairs ofdegenerate orbitals is
(A) I
(B) 2

(c) 6

(D) 4

The potential energy ofcyclohexane is minimum
for conformation.

(A) Chair

(B) Twist boat

(C) Boat

(D) Half-chair

As substituents in electrophilic aromatic
substitutions, halogens are :

(A) Deactivating ortho-/pam-directors

(B) Deactivating meta-directors

(C) Activatingortho-/para-directors

@) Activating meta-directors

For the SN, reaction of tert-butyl chloride with
hydroxyl ion :

clt)3c-c1+oH- -+ (cH3)rc,oH + cl-
if the concentration of hydroxyl ion is doubled,
the rate of fomation ofted-butanol will
(A) Double

(B) Increase four times

(C) Remain the same

@) Deoease

10.

11.

15.

16.

1',7.

18.

12.

13.

+
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19. The reduction ofbase-labile aldehydes or ketones 23.

to alkanes can be achieved by :

(A) Clemmensenreduction

@) Wolff Kishner reduction

(C) Meerwein-Ponndorf-Verleyreduction

1D) Bouveault-Blanc reduction 24.

Which of the following will not undergo

Hell-Volhard-Zelinslry rcaction ?

(A) Acetic acid

(B) Propionic acid

(C) 2-Melhyl propionic acid

(D) Formic acid

Which ofthe following is not tlle state function ?

(A) Heat

(B) Heat+Wo*

(C) Entropy

@) Gibbs ftee energy

Which of the following statement is/are

CORRECT ?

(1) Kirchoffs equation gives tlle temperature

dependence of enthalpy of a reaction.

(2) Residual enhopy of aarbon monoxide is not

zeto

(3) The total entropy ofunivers€ increases dudng

an irreversible process.

- 

is a pH indicator elechode.

(A) Quinhy&oneelectrode

@) Calomel electrode

(C) Silver-silver cl oride electrode

@) Zinc electrode

At the triple point ofwater, the number ofdegrees

of fterdom for the system is :

(A) 3

(B) 2

(c) 1

@)0
Which of the following thermodynamic laws

allo\rs us to calculate absolute entropy of a
substance ?

(A) Zeroth law of Thermodynamics

(B) First law of Thermodynamics

(C) Second law of Thennodynamics

(D) Third law of Thermodynamics

Consider the following statements :

() Half life period of first order reaction is

independent of initial concentration of
rcactants.

(2) Zero order reaction takes finite time for
completion.

(3) Rate constart of a frrst ordet reaction is

dimensionless.

Which ofthe above statement(s) ivare corect ?

(A) 0) & (2)

(B) (2) & (3)

(c) 0) & (3)

@) (1), (2) & (3)

20.

21.

22.

25.

26.

(A) 0) alld (2)

(B) (2) and (3)

(c) 0) and (3)

@) (), (2) and (3)

sv-14803-A
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27. For a reaction, A(g) + 2B(e) -+ C(e) + D(g), the 30.
mte law is dx,/dt = k [A][B]. The rate of reaction
will 

-- 
compared to initial rate when the

concentration ofA is doubled and simultaneously
concenhation of B is halved.

(A) Remain the same

@) Become double

(C) Become 4 times

(D) Nothing can be said as the given information ,r.is inadequate

Which ofthe following solutions ofan electollte
has the highest equivalent conductance ?

(A) 0.2 N

(B) 0.02 N

(c) 2N 32.

(D) 0.002N

The rnolar solubility of pbBr, is 2xl0r M at
a certaln tempetature. What will be K"o for
PbBr, ?

(A) 8.0 x 10 5

(B) 0.4 x 10r

(c) 3.2 x 10r

(D) 4.0 x l0{

Identify incorrect statement
ahromatogaphy :

(A) It is a liquidliquid
chromatography

for paper

portioning

(B) It involves water as stationary phase

(C) It involves paper as stationary phase

@) For effective separation Rr value should be
gealer than zero but less than 1

What is incofect match in volumetric analysis ?

(A) Permanaganometxy-redox titration

(B) Argentometry-pr€cipitationtituation

(C) Iodometry-precipitation tihation

@) EDTA-Complexometric titration

To the cobaltous chloride solution ethylene
diamine ligand was added in excess followed by
stoichiometric amount of Hzq and conc. HCI to
rorm a green complex. This complex on reaction
to AgNq wi[ precipitate :

(A) One equivalent ofionisable chtoride

(B) Two equivalenS of ionisable chloride

(C) Three equivalents of ionisable chloride

@) The compound is inert and does not rcact wth
AsNO.

28.

29.

5
't-
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33.

(Physics) 3'7.

For two vectols 6 and 6 , if the scalar product of

e.6 > 0 , then which ofthe following is true about

the angle between the two vectors ?

/a\ 0<H<-
2

(B) O<O<n 38.

(C) 0<0<zr

(D) usus-

Lorenrz hansfomration equations hold for :

(A) Non-relativistic velocities only

@) Relativistic velocities only
(C) Non-relativistic as well as relativistic

velocities
(D) Photonsonly 39.
When the speed of an object reaches the speed of
light, the length of the object changes to :

(A) Halfthe original length

@) Double the original length
(C) Infinite
(D) Zero

The instantaneous displacement of a panicle ofaa
mass m executing SHM under a force constant k -'

iE
is x = A sin(ot-l $) where co = t/-. The time

average of kinetic energa
is:

I
(A) t kA'

I
@) ,kA'

1(c) : kA,'2
(D) kA'

over a Time period T

Which ofthe following cannot be calculated using
Gauss law ?

(A) Electic field intensity

(B) Electdc flux density

(C) Charge

(D) Pennittivity

Accorditrg to the Faraday's lavr' ofelectromagnetic
induction :

(A) Elechic field is produced by time varying
magnetic flux

@) Magnetic field is produced by time varying
electric flux

(C) Magnetic field is associated with moving
charge

@) None of these

The value ofconduction curent in an empty space

ls:'
(1t) Zerc

(B) Unity

(C) Infinite

@) None of these

Dimensions of Poynting vecto! are same as that
of:

(A) Power

(B) Power/Arca

(C) VolVmeter

(D) Energy

The sum of intemal energf and the Foduct of
pressure and volume is loown as :

(A) Entropy

(B) Enthalphy

(C) Gibb's ftee energy

(D) Specific Heat

34.

35.

36.

41.

SV-1,180!A
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42. Ior any irreversible process, the eftropy change 47.

(A) positive

(B) ZEto

(C) Negative

@) Intrnite

nr. 
,]l:-:,1".:1""* of radiarion emifl.ed by a bodyoepends upon :

(A) Natue of its sufape
(B) Area ofits surface

(C) Temperatue ofits surface

@) None of these

44. The_ratio of specific heals for a djatomic gas isequal to :

(A) 7/s 49.

@) s/4

(c) 6/7

(D) 7/2

- 
#"#ffiXl:ffi*ffiirydH:tr,
(A) Eltipse

(B) Circle

(C) Staight line tilted at 45 degree w.rt x_axis
(D) Vertical sraieht liqe

46. For a w^ave havjng eroup yelocity of3xl06 n/s, 51.
Ine phase velocity in order of I 0s 

"nis

Yr::"ril"rt 
tn" following iepreseqts kinetic

(A) Viscosity/temperature

(B) Viscosity/density

(C) Viscosity/area

(D) Viscosity/mass

ot 
l::-::gl slit (of width l:2pm) diffractiotr

ffi;T6:H"Til:ffi,$,l,i,1"ff *j
(A) 6A
(B) 60A
(c) 600 A
@) 6000 A

;Ii""JH1T;IJ"*: jtff 
,1" "".0".

(A) 0'
(B) 4s"

(c) 90"

(D) 180.

*:"t":Tf ffiil:length 
or:n erecrron

(A) 0.2s A
(B) tA
(c) lsA
@) tjoA

ffilffill!#f, can be proved on t,,e basis

(A) Prolons exist itside the nucleus
(B) Neutrcns exist inside the nucleus
(C) Elechols do not exist ioside the nucleus
(D) None ofthese

I

(A) 120

(B) t30

(c) 140

(D) r 50

7
+
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57.52. Tuonel effect is notably observed in the case of:
(A) X rays

(B) Gamma rays

(C) Alpha particles

(D) Beta padicles

\ltrich of the following properties of the Stm is
studied using Z,€eman efect ?

(A) Magnetic fields

@) Elechic fields

(C) Solar flares

(D) Sun spots

The dipole magnetic moment is directly
proportional to the nuclear spin. Which of the
following is the consta[t ofproportionality ?

(A) Planck's constant

@) Gyromagnetic ratio

(C) Nuclearsusceptibility

(D) None ofthese

Baryon and mesons are collectively refened to
as:

(A) Leptons

(B) Pafions

(C) Hadrons

(D) Pomerons

The masses ofneuhon and proton arc I .0087 a.m.u
and 1.0073 a.m.u respectively. When the two 60.
combine to form a helium nucleus of mass
4.0015 a.m.u. The binding energi of the helium
nucleus will be :

(A) 284 Mev

(B) 28.4 MeV

(c) 2.84 Mev

@) 0.284 Mev

In which ofthe following Bravais lattice, not all
axial angles are right angles ?

(A) Tetrahedral

@) Rhombohedral

(C) Orthorhombic

@) Cubic

The specific heat at constant volume is given by :

,YR

vR
(B) c..= =

\L,, uv - y+ I

R

What is meant by the exgession "the fust Brillouin
zo\€' 'l

(A) The Mgner SeiE cell of the reciprocal lattice

(B) The Bravais tattice of a rcciprocal lattice

(C) The area in reciprocal spac€ that is enclosed
by the Fermi enerry

(D) The Wigne! Seitz cell in hexagonal lattices

In RC coupled amplifier, the voltage gain over mid
frequency range :

(A) Changes abruptly with frequency

@) Is constant

(C) Changes uniformly with ftequency

@) None of these

53.

54.

55.

56.

58.

59.

8sv-14803-A
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34.

35.

33.

oR 3't.
(Biotory)

Starch and glycogen are both pol).rners of:
(A) p-D-slucose with B-(l-+a) and p_(t-+6)

linkages

(B) d-D-glucose with.r-(1--)4) and cr_(1_+6)
linkages

(C) cr-D-glucose with ct-(l-+4) linkages only 38.

(D) p-D-glucose with p-(l-+4) linkages only

The area of allowed regions in the Ramachan&an
map will be least for :

(A) Glycine

(B) L-Alanine

(C) L-Proline 39.

@) c-nethyl L-Valine

Which vitamin is derived from cholesterol ?

(A) A
(B) B,,

(c) D

(D) K 40.

36. An en-qme with a high Km has :

(A) Low affinity for its substrate and requires
greater concentration ofsubstrate to achieve
Vma,r

(B) High affinity for its substrate and requires
smaller concentration ofsubstrate to achieve 41.
Vmax

(C) Low afiinity for its substrate and is always
independent of substrate conoenEarlon to
achieve Vmax

(D) A high affrnity for its substrate and is always
independent of substrate concefluauon to
achieve Vmax

Wlfch ofthe following organelles is enclosed by
a si[gle membrane system ?

(A) Nucleus

(B) Mitochondria

(C) Endoplasmicreticulwn

(D) Chloroplasts

The post-mitotic phase during which active
synthesis of RNA and proteins occurs is the :

(A) M-phase

(B) S-phase

(C) G-l phase

(D) c-2 phase

lq a bacterial cell wall, the peptidoglycan sructure
contams :

(A) D-amino acids only

(B) L-amino acids only

(C) Both D- and L-amino acids

(D) None ofthe above

Virion is a :

(A) Complete virus particle with nucleic acid
sunounded by a capsid

(B) Virus particle with nucleic acid oniy

(C) Virus particle with capsid only

@) None of the above

Which ofthe following is not a component ofthe
DNA backbone ?

(A) Pentose sugar

(B) Phosphate

(C) Phosphodiester bond

(D) Nitrogenous bases

q

+
sv-14803-A
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42.

43.

\l4rich of the following is inconectly paired ? 47.

(A) Iacz-Transacetylase

(B) Lac Y-Permease

(C) Lac de-repressor-Allolactose

@) B-galactosidase substratelactose

Deletion and insertiotr mutations in DNA that

cause fiame shift mutations, hampers the end

product ofwhich ofthe following processes ? 48-

(A) Replication

@) TranscriPtion

(C) Translation

(D) RNA Processing

44. Proofteading by DNA polymerase III requires :

(A) 5' to 3' exonuclease activitY

(B) 3' to 5' exonuclease activitY 49

(C) 5' to 3' endonucloase activity

(D) 3' to 5' endonuclease activity

45. Which of the following vecto$ has the lowest

carrying caPacitY ?

(A) Cosmids

(B) Plasmids

(c) BACS

(D) YAcs

46. Which of the following statements is NOT

TRUE? 50'

(A) Type tr endonucleases are most commonly

us€d enzYmes in gene cloning

(B) T;pe II endonucleases have palindromic

recognition and cleavage sequences

(C) Tne II endonucleases require AIP and

S-adenosyl methionine as cofactor

(D) Bofi (A) and (B)

\l4ich ofthe following temperature conditions in

a PCR cycle is reaction sPecific ?

(A) Amealingtempemture

(B) Denaturation temp€ratue

(C) Extensiont€mperaturc

(D) A[ ofthe above

Which of the following is an 8-cutter T}'pe tr

restriction endonuclease ?

(A) BamHI

(B) Not I

(C) )Oro I

(D) EcoRI

Which ofthe following statements is not tue about

Ethidium bromide ?

(A) A non-polar dye to stain DNA molecules

(B) It fluoresces omnge red color when exposed

to tIV ligbt

(C) It intercalatcs between DNA bases alld as a

result its fluorescence intensity increases

l5-20-fotd

(D) Due to its DNA binding capabilitv, it is

reasoled to act as a potential mutagen

Which ofthe following aots as areducing asent n
SDS-PAGE '/ 

.T

(A) SDS

(B) A$moniumPersulphate

(C) TEMED

@) Dithiothreitol

10sv-1480FA
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51.

52.

55.

57.

Which ofthe following is the conect sequence for
a Western Blotting procedure ?

(1) Incubation with conjugated secondary
antibody

(2) Transferring proteins on to a membrane

(3) Blocking the non-specific interactions

(4) Incubating withp mary antibody
(A) (1), (2), (3), (4)

(B) (2), (3), (4), (l)
(c) (4), (1), (2), (3)

(D) (2), (4), (3), (1)

Which of the following ELISA rypes is used to
determine the conce[tation of small molecules
in a biological sample ?

(A) Direct
(B) Indirect

(C) Sandwich

(D) Competitive

Which of the following serves as the main
high-energy phosphate reserve in vertebrate
muscle ?

(A) ATP

(B) Creatine phosphate

(C) Phosphoenol pyruvate

(D) Glyceraldehyde-3-phosphate

Which ofthe following is NOT an en4'rne ofthe
Hexose Monophosphate Shunt ?

(A) Glycemldehyde-3-phosphate dehydrogenase

@) Glucose-6-phosphate-dehydrogenase

(C) Transketolase

(t'J Phosphogluconate Dehy&ogenase

In fatty acid p-oxidation which enzyme converts
t're Iong-chain acylcarnitine to long-chain
acyl-CoA in the inner mitochondrial membrane ?
(A) Camitine palmitoyltransferase (CPT'1)

(B) Camitine palrnitoyltransferase (CPT2)

(C) Camitine translocase (CAI)

(D) None ofthe above

Which of the following is/are involved for the
transport of nitrogen of amino acids ftonr ussues
to livei and into the urea cycle ?

(A) Transamination

(B) Oxidativedeamination

(C) Hydrcl),tic deamination

(D) All ofthe above

A child presented to a clinic with severe wheeze
and s),rnptoms ofAsthma. Which ofthe following
blood cells can be expected to be elevated in
complete blood count ?

(A) Basophils

(B) Neutrophils

(C) Eosinophils

(D) Monoc)4es

Antigen-antibody interaction does not involve any
one of the following ?

(A) Covalent bond

@) Hydrogen bond

(C) Electrostatic interaction

(D) Hy&ophobicinteraction

mRNA vaccines for COVID- I 9 work in which one
ofthe following ways ?

(A) mRNA direct the human cell to make viral
Proteins

(B) mRNA restrict viral entry into human cells

(C) mRNAs code for small peptides that bind
SARS-nCoV and render it ineffectivc

(D) nRNAs code fo. antibodies against viral
proteins

What happens to the Immune system in Auto-
immune disorders ?

(A) Immuae cells die

(B) Immune system makes too many immune
cells

(C) Immune system mistakenly recognizes body
tissues as forcign

(D) None ofthe above

56.

53.

54.

58.

59.

60.

11
+
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