Q1 Similarity between DNA sequences of two eukarvotic species is nsed to prediet their

evilutionary relatedness, pointing to a shared ancestry. In an attempt to evaluate
this relatedness, a group of researchers sequenoed and eompared two proteins with the
game function from the two species, The corresponding DNA and RMA sequences
were also compared to decipher their relatedness. Based on this information, the
correct option 18

w1
Similarity in exons, but not necessarily in introns, is reflective of divergent
evolution.

X2

Similarity in the protein sequence, but not in the corresponding RNA or
DNA sequence can be an example of divergent evolution.

X 3
Similarity in introns, but not in exons, is reflective of convergent evolution.
74

Though the overall protein sequencoes are not similar, the conservation of
active site residoes canoot be due to convergent evolution.

Question Type :MCQ
Question 1D 4146641009
Status -Answerad
Chosen Ciption 4
Mark= -1
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Q2 The deletion of a sogment of mitochondrial DA, specificslly in the mature sperm
of Mr. P led to infertility. This delstion sesults in the lack of a mitochondrial
transport protein X critical for ATP production. Mr. P was referred to an Assisted-

Reproduction Centre For several remedial possibilities, Based on this information,
the coreect option is

Ans X 1

The somatic cells of the male progeny of Mr. P resulting from in witro
fertilization will inherit defective mitochondria.

o 2

An Intra-Cvtoplasmic Sperm Injection procedure followed by Zyveote Intra-
Fallopian Transfer will help Mr. P father & baby,

;3

Treating Mr. P with a compound that stabilizes the defective protein X
will restore ATP production and fertility.

o4

Mr. P has an X-linked genctie disorder and therefore can father a baby
only with a genetically compatible female.

Question Type :MCQ
Question 1D 4146641007
Status -Answerad
Chosen Ciption -2
Mark= 2.5
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Q-3 The pathway that determines skin pigmentation in dogs is governed by two unlinked
penws (1 and IT). While gene T determines the tvpe of pigment, gene I s responsible
for its deposition in skin cells, Allele P (pgene I) results in a black pigment; wherens,
p oproduces a brown pigment, While sllele Q {gene IT} results o the deposition of
pigment, o will nod allow the same, Alleles P oand Q are dominant over poand g,
respectively. Lack of pigment deposition results in an albino phenotype. When two
canines with genotype Ppllg are mated, the phenctypic ratios of offspring would be

Ans X 1

12{black):3({brown):1{albino)
2

9{ black):3{brown ) :4(albino)
x 3

B black): 7{albino)

;4
12 black):4{ brown)

Question Type :MCQ
Question 1D 4146641008
Status -Answered
Chaosan Ciption -4
Mark= -1




Q4 4 leat-infecting fingns secretes a chemical that canses the guard cells to remain open

therely enabling the fungus to onter the plant tissue through the stomata, The most
likeely Dunetion of this chemibeal is

¥ 1 jmporting sodium ions into the guard cells.
x 2
exporting potassinm ions out of the guard cells.
X2

exporting water molecules out of the guard cells.
Wi

importing potassinm ions into the guard cells.

Question Type :MCQ
Question 1D 4146641001
Status -Answerad
Chosen Cption -4
Mark= 2.5
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Q5 Three different proteins (X, Y and Z) that ave known to be transported from the
cyvtoplazm into different organelles were studied, Protein X was found to be locallbzed
in the matrix of mitochondria. protein ¥ inside the lomen of endoplasmic reticnlnm
] protein Z in tle pueleoplasim, Based on this information, the correet option is

Ans &1
While X and Z have to cross two bilayvers, ¥ has to cross one bilayer.
Xz
While X and Y have to cross two bilayers, Z has to cross one hilayver.
X3
All the three proteins X. Y and Z have to cross two hilayers.
~ 4

While Y and Z have to cross two bilavers, X has to eross one bilayer,

Question Type :MCQ)
Question 1D 4146641004
Status -Answerad
Chosean Ciption -1
Mark= 2.5
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Q.6

Statements about the effect of OOy concentration, temperature and light intensity on

the rate of photosynthesis in O3 amd C4 plants are given. Based on the statements

the correct option is

il At high COy concentrations, 3070 al saturated light, the photosynthetic rates

of C3 and C4 plants are similar.

i) 4 plants do not reach saturation levels even at 10% of the full intensity of

sunlighn,

i) At twice the levels of OOy concentration (~T00 ppan], the net photosynthesis in

C3 plants is higher than that of C4 plants.

iv] The net CCra uptake in a €3 shade plant is equivalent to C4 plant under Tight

aaturation condition.

A X1 QOnly ii

vz i, ii, iii
X3 Onlyi

a4 1, il 10, iv

Question Type :MCQ
Question ID 4146641002
Status -Answered
Chosen Cption -4
Mark= -1
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Q.7

A linear double-stranded DNA was completely digestasd nsing either one or two re-
striction endonocleases (CFelil and Bowll). The segquence of one of the strands is
prowided. The restriction site for Cfrlll s RCCGGY and for Boanll s GRGCYC
MRisAorGad Y is T or C).

B PR A A AL L AU AL L AP U A T O G O T UL O AU AL N

Based o this informstion, the correct option =

1

Digestion with both Cfri0l and Banll will generate three fragments.

v Z
Digestion with both Cfr10l and Beanll will generate four fragments.

x3
Digestion with Banll will generate one fragment.

X4
Digestion with C[frl10l will generate two fragments.

Question Type :MCQ
Question 1D 4146641003
Status -Answered
Chosen Ciption -2
Mark= 2.5
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Q.2

Ans

Bacteria can he divided into four groups based on the optimal temperatures nnder

which they grow: paychrophiles (5-20°CY), mesophiles [20-40°C), facultative ther-

mophiles (40-65°C) and thermophiles (G0-90°C). Based on this information, the op-

tion that gives the best match is

Type of hacteria Characteristic feature
i Thermopliles P- | are mostly uman pathogens
ii. Mesopliles e | eanse refrigerated food to spoil
iii. Peyehrophiles . | cannot survive pastenrization
iv, | Facultative thermophiles | s, found in decp sea vents

o 1L
1-5; -] Mi-q; 1v-T
i
=17 ii=p; dli=q; iv-8
i
1-5; 1=} 11-p; 1v-T
x4

=1 fi-; ii-py; 1v-s

Question Type :MCQ
Question 1D -4146641010
Status -Answerad
Chosen Ciption -1
Mark= 25
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QI When a 100 mL of Escherachia coli colture is grown at 37°C under laboratory eon-
ditions, the population of cells exhibit four distinet phases (Figure PJ: () lag phiase,
wherein cells adapt to the environment, (i) exponential phase, wherein cells undergo
rapid division, and the population keeps donbling, (iii) stationary phase, wherein the
rate of eell division decresses and some cells egin to die, (iv) death phase commences
(mch before cell lvsis), wherein the rate of cell death exeosds the rate of cell divi-
s, The two ewrves i the graph indieate the methods vsed to measure growth, viz.
buerbiclity method (optical density ) and counting colonies on a selid sutrent wedinm.,
wherein each live cell grows into an individual colony termed as a colony forming anit
(CFUY}. The death phase remains constant in the turbidity method even though the

number of live acteria decreases, becagse

Log (CPLYmly—

i1
EZAdS&vaA® (00012 08 14 15
Tie im hours

Ans X 1

live cells do not contribute to the optical density.

v 2

dead cells also contribute to the optical density.
3

only live cells contribute to the optical density.
o

CFU is a measure of both live and dead cells.

Question Type :MCQ
Question 1D 4146641005
Status -Answerad
Chosen Cption -3
Mark= -1
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Q10 Tetanus is cansed by o toxin seercted by the bacterium Clostriditam tetane. If o
persen infected with Clestradiam febem manifests early symptoms of tetanus, then
Che imjection which will be mmediately effective s

Ans & L
antibiotic.
Xz
tetanus toxoid.
W 3.
tetanus antiserum.
o4
inactivated Clostridium tetani bacteria.

Question Type :MCQ
Question ID :414664995
Status -Answered
Chosen Cption 4
Mark= -1
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Q1

The quantities K, and V. were measured independently for an ensymatic reaction
nsing enzvines EL, E2, E3 and Ed isolated from four different organizms (Table).
For ench cosymatic reaction, L5 mb] substrete was used to obtain the product, The
correct option in terms of product formation is

Enzyme | K, {II:'IM} Viar (mM/s)
El 0.2 500
F2 1K) 0N
E3 I'I-E_» A
E4 0.2 10
XL
E2 is better than E1, E3 and E4.
X2
E3 is better than E1, E2 and E4.
¥ 3
E1 is better than E2, E3 and E4.
;4

E4 is better than E1, E2 and E3.

Question Type :MCQ
Question ID 4146641006
Status -Answerad
Chosen Ciption -2
Mark= -1
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Q12 Deepsea divers are trained to bold their breath under water for an extended period
bv practicing lvperventilation exercises before the dive. The parctial pressores of
O () s COy (pC0s) in Blom] was measured and the results of breatb-liold
exercises are depicted [(Grapli), The correct option that best matehes cohonn 1 with

1l is
ko \\\“ '.1':.
g | oo for e s ke ™ = o i
- -.:. i r;’
i
m.:r,.r lime = T t
brwails _ p
e {Find o brenih b}
[ Column 1 Column 11 ]
(1) el lines (zolid and dotged) (] 0y
(it} green lines (solid and dotted) (] hyperventilated state
(iii} coloved dotted lines (red and green]  (w) normal breathing
(iv] colored solid lines (ved and preen) (%] pOa

¢ 1 1—x: li—u; ili—v: iv—w
Xz i—u ii—=x; ili-w: iv—v
X3 j-u; i—x; iii—v; iv—w

&4 j—x; liu; lb-w; iv—v

Question Type :MCQ)
Question 1D 4146641000
Status -Answerad
Chosen Ciption -1
Mark= 25
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Q13 o the given pedigree, circles represent females amd squeres represent males, Filled
alpes indicnte affected individuals; while, unfillesd shapes indicate ynalfected indi-
viduals for a particular disease controlbed Iw gene P.

oE00

i, X-limkesd dlomminant

i, Antesommal dominsn

i, Antosomal recessive

iv. The genotype of -2 is Pp or PP

v. The genotypes of 11-2 and [11-5 are same for the trait
vio Thee genotyvpe of I1-7 is Pp or PP

Avalvse the inleritance pattern along with tlve gemiype (P s dominant albele ad
P 1= recessive allele) and choose the corvect options|s).

X1 ii and iv
X 2 iii and vi
3 jiand v

X4 jand vi

Question Type :MS()
Question 1D 4146641015
Status -Answerad
Chosen Cption -1,3
Pags 1470 Marks -0




Q.14

BAns

Compared to differentiated ecells, stem cells have a longer inperphase. Three differ-
ent lnnman alveolar cell-tvpes (stean cells, nocmal cells and capcer eells) grown unde
aptimal laboratory conditbons were examined microscopically (Figure), The noeles
wies stainesl Bloe amd plos-H2AK protein green, Phos-H2AK s Tomwal only st dam-
mimed DN A =ite oe eeig. Each ereen diod = considerad as an event of DNA daomaee o
i1 ||I|'\-'|'| (i VLIRS 25 |||‘i || |:i H: '\-I'\-'I il ||||' [} ||I||||.|||'\-| ] |:-| I||I' ||"\-'||I'\- PG RG] 1 15

tliree eell types, choose the correct option(s)

Stem cell nucled MNormal cell nuclel Cancer cell nucle

smalier focl Larger [l

F

Although carcinogens damage DNA, cellular processes do not lead to such
||;||||;|l_-|_--_
g 2

'he rate of cell division can be directly correlated to the number of DN A
brealks.

o 3

The experiment clearly indicates that the M-phase of the three cell types
i= different.

F

The rate of DNA damaze is inversely proportional to s ocourrence in

cancer orlls.

Question Type :MS()
Question D 4146641013
Status -Answerad
Chosan Ciption 2,3
Mark= -0
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Q.15

Esctierichie ooli straims | -IV] with mutations in the ae operon were studied for 3-
alartasidase activiey, followed by measaring its mBENA and protein levels [Graphs).
The arvow Inclicates tle thne of addition of a componnd [namey TPTG) that incuces
il fee operon. Based o the resialts, Cle ool oplion{=) isdare)

[i-palactesidase mfE™ A (LR T [ |t-palacinsidase proteis

e Rimuin-
= — — Sirain-0l
& Simin-10l
—C—0- Simin-IV

Ans X 1
In strain-1, the {ac operon is not regulated and F-galactosidase is inactive.

Xz
In strain-11, the lee operon is not regulated and F-galactosidase is inactive,

W 3

In strain=IV. the lac operon is not regulated and S-galactosidase protein is
not produced.

o 4

In strain-ITTL, the lac operon is regulated and F-galactosidase is active.

Question Type :MS()
Question 1D 4146641014
Status -Answerad
Chosen Cption -3,4
Mark= :4
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Q16 Cpffer leal rust is caused by the fungus Hemileia vostatriz, Lecanicillium lecanti, a
saprophyiic unges is often fownd on the eolfee leaves because iU s able 1o colonize
pied conswme A vestadrie In addition, L leeens iofection routinely spresds among
Coceus viridis, apother pest of coffee. O wrdis are often found in large oumbsers
near the nest of the ants { Aztecn insfabilis) which offers protection to O verides from
its predators. In turn, the honeydew secreted from O wnidis s utilized as a source
of food by the ants. Based on these interactions, choose the coreect option(s).

Ans & 1
An increase in ant population has a positive effect on coffee plantation.

x 2
A curative eradication of . vastafrx will decrease the number of € mridis,

v 3

Infection rate of L. lecandi in . viridis is low becanse of their scanty num-
bers, except near the nest of ants.

o' 4
An increase in A. instabilis numbers has an indirect negative effect on [l
vasfafrir.

Question Type M50
Question 1D -4146641011
Status -Answered
Chosen Cption -1,4
Mark= 0
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Q17 An autesomal dominant muscular dvstrophy is caused by a decrease in the repeat
mimber of & YNTR present on chomesome 4 of humans, Each repeat 15 2.5 kilo base
pairs [kbp). IF the repeat number iz © o 15, chen an individoal manifests the disease.
Hewever, individuals with vepeat numbers zero or more than 15, will not manifest
the disease. Using Southern hyvbridization technigue, a diagnostic test was performesd
for four individuals (P1, P2, P3 and P4) and the results are shown {Diagram Y).
The schematic (X) shows VNTR-containing region of chromosome 4 amd the position
of Southern hvbridization probe. The probe can hvbridize wicth the VXTH and an
acljocent 1 kbp sequenee. Basod on these resalts, the individoal[s] that can manifost

this dlisease isiare)

X
f_ Chrapeeaame 4
Eikl Feall
1Y} LI Y T I
W iy E s
Bl g —
0 ey —
34 kg —
Bl iy A Ky
e Dede] digenzed Fragmecer
| o, — ek
——YNTH.
Ars X1
P2
o 2.
P4
o 3.
Pi
4
o |

Pags 1270
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Section : Chemistry

21 Peroxodisulphuric acid
Ans & L

has 12 electrons around the S atom.

~z

is a monobasic acid.

3

converts sulphate ion to sulphite ion.

X 4

is prepared by absorption of 504 in H,50y,.

Question Type :MCQ
Question ID 4146641018
Status (Answered
Chosen Cption 4
Mark= -1

Pags 1970




Q2 XeF, reacts with ShFy to form an adduct [KeFg|" [SbFq| . The shape/geometry
arownd the Xe woed 3b jons, o the addoet, are cespectively

" Pyramidal & Octahedral.
xz Trigonal & Octahedral.

<3
Trigonal & Trigonal bipyramidal.
v+ T-Shaped & Octahedral.

Question Type :MCQ
Question ID -4146641021
Status -Answered
Chosen Cption -4
Mark= 2.5
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Q3 The elevation of boiling point and depression of freezing point of a certain solution of
a monobasic acid HA in benzene are AT, and AT, respectively. HA exists usually as
a monomer, but it dissociates into ions (with degree of dissociation a) at the boiling
point Ty of the solution, whereas at the freeging paint 1’y of the solution, HA exists
as (HA), with a fixed value of n. The melal boiling point elevation constant and
molal freczing point depression constant are K and Ky, respectively. The correct
expression for n is

Ans X 1

n = [AT, K; (1+a)] / (AT K )
n = [AT, K (1+a)] / (AT; Ky )
n= (AT, Ky ) / [AT; Ky (1+a)]

n= (AT Ky ) / [ATy Ky (1+a)]

Question Type :MCQ)
Question ID 4146641025
Status (Answered
Chosen Ciption -2
Mark= -1
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Q4 AICL; in an acidified agueous solution forms an A complex. In this complex ion,
the hybridization of Al is

Ans i d5p2
xz gpid
X3 Spg

ve spid?

Question Type :MCCQ
Question ID 4146641020
Status (Answered
Chosen Ciption -1
Mark= -1
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Q5 Assiime that fullerene [y in gas phase behaves as o van der Waals gas. The van der
Waals constant. b, for fullerene gas is 1.01 x 107? m* mol='. The correct statement

wbaont, Tollerene: i

Ans A 1
The radius of Cgy molecule is approximately 10 nim.

x 2

The volume of fullerene gas will alwaye be larger if it behaves as an ideal
gag at zame P and T.

<3

The volume of one mole of Cyy molecules is 8 times of the van der Waals
constant, b, of the fullerene gas.

V4
The radius of Cgy molecule is approximately 10A.

Question Type :MCQ
Question 1D 4146641027
Status ‘Not Answerad
Chaozen Cption -
Mark= 0
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Q8 The reagent that can transfonn benwee1, 2-dicarbaldely de to sodium 2-hydrosymetliyl)
benzoate is

™ v+ Conc. aq NaOH
xz LiAlH, in diethyl ether

X3 NaBH, in ethanol
x2 CoHsONa in ethanol

Question Type :MCCQ
Question ID 4146641024
Status ‘Not Answered
Chosen Option -
Mark= 0
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Q7 The anti-COVID-19 dmg 2-DG is recently developed by the Institute of Nuclear
Medicine and Allied Sciences (INMAS), Defence Research and Development Organi-
zation {DRIDO) i collaboration with Dr Reddy’s Laboratories (DRL). The drug i=

v+ 2-Deoxy-D-Glucose.
xz 2-Dioxy-D-Glucose.
%3 2-Deoxy-L-Glucose.
*+ 2-Dioxy-L-Glucose.

Question Type :MCQ
Question ID 4146641016
Status ‘Mot Answerad
Chosen Option -—
Mark= 0




Q8 The correct statement regarding o soap solution in water af a low concentration is

Ans X 1
The anionsg of the soap molecules are present in the bulk of the solution

with their ionic ends as well as tails in water.

x z
The anions of the soap molecules are present at the surtace of the solution
with their ionic ends as well as tails staying away from the water,

v 3
The anions of the soap molecules are present at the surface of the solution
with their ionic ends in water and tails staying away from the water,

~ 4
The anions of the soap molecules are present at the surface of the solution
with their tails in water and onie ends staying away from the water.

Question Type :MCQ
Question ID 4146641017
Status -Answered
Chosen Cption -3
Mark= 2.5
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Q.9

Let the groumd state clectronie energy of hydrogen atom be Eg oV, The first excited
state energy of denterium atom (in V) is

x1 EH/4
Xz EH/2

v> lower than Ey /4

x+ higher than Ey /4

Question Type :MCQ
Question 1D 4146641026
Status -Answered
Chosen Option -1
Mark= -1
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QL0 T porrect order of the ealeulated spin-only magnetic moment for the selected fest
row transition metal ons ks

= x1 Fe?t <« Crét < Vet

X2 Ot « Pt « Qo

xs Vit < Crét < Ti%t

Question Type :MCQ
Question 1D 4146641019
Status Answaered
Chosen Option -2
Mark= 25
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QI 4 wmixture containing almost equal quantities of all dimethylbenzenes 8 reacted with

two equivalents of methyl chloride in the presence of anhvdrous aluminium chlovide.
The main product formed is

x+ hexamethylbenzene.

vz 1,2,4,5-tetramethylbenzene.
%3 1,2,3,4-tetramethylbenzene.

X4
a mixture of tetramethylbenzenes.

Question Type :MCCQ)
Question 1D 4146641022
Status -Answerad
Chosen Cption 24
Mark= -1
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Q12 Ope mole of d-2-bromobutane is by drolysed m an slkaline mediom to form butane-2-
al. The rate of formation of Hbutane-2-ol §s asswmed to be twice that of d-butane-2-ol,
The specific rotation of d-butane-2-o] = +13.5% . After complete reaction, the specific

rotation of the prodouct mixtare s

vi - 45°

X2 4.5‘3
x: 4+ 13.5°

Xs - 5.5°

Question Type :MCQ)
Question 1D 4146641023
Status ‘Mot Answerad
Chosen Cption -
Mark= 0

Pags 3070




Q.13 Moleular orbitals are formed by the overlap of suitable stomie orbditals from different
atoms, Symmetry and energies of the overlapping orbditals and distance between the
approaching atoms are crocial for the formation of molecalar orbitals. For diatomic
malecules, by convention, the internuelsar axis is taken to be in the z-direction.

Correct statement(s) iz fare

Ans «F 1
Muolecular orbitals tormed from 2p, orbitals are not symmetrical around

the internuclear axis.

w2
2s and 2p, orbitals can overlap to form a bonding orbital.

N3
Orverlap of two 2p, orbitals will always formn a stronger bond than overlap

of two 2p. orbitals.

W d
Linear combination of two 2p; orbitals can produce a & molecular orbital.

Cuestion Type M50
Question 1D 4146641028
Status -Answerad
Chosen Ciption 2,4
Mark= 0
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Q14 (e liere of water is kept in a closed two litre vessel at temperature T with no air in
the space abowve the liquid (Svstem 1), Another identical svstem is prepared bot there
is air ahove the liquid (System 2). Assuming water vapour as well as air to hehave
as ideal gases and water to be in equilibrinm with the vapour above the liguid, the
correct gtatement(s) is/are

Arns «F L
The total pressure of gas (water vapour and air) In Svstem 2 increases

-
5

nonlinear]y with ‘1

v Z
The partial pressure of water vapour in System 2 is same as the pressure
in Svstem 1.

W 3
The pressure of water vapour in System 1 increases nonlinearly with T,
x4

The pressure of water vapour in System 1 increases linearly with T.

Cuestion Type M50
Question ID 4146641031
Status -Answerad
Chosen Ciption 1,4
Mark= 0
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Q15 The steps, in one of the possible reaction mechanisms, corresponding to the prepara-
tiom of acetone from isopropy] aleobol by vsing Crly and cone. HoS0y sre mentioned
belov,

HCrE,
Step 1: CH,CHIOHCH, ——» X + Y

S5tep2: X + H,D — Acetone + I 4 O ICrcomtainimg species)

Sep3 0 + H —= E + F +HD

Here, Z is HyOF, E and F are Cr-containing species, and Step 3 is a disproportionation
reaction. The correct statement(s) is/are

Ans 1
Y = H»0 and X contains chromium in oxidation state +6.
v 5
Oxidation states of chromium in E and F are 46 and +3.
X3
In Step 2, water acts as an acid.

v A
Oxidation state of chromium in the compound Q is +4.

Cuestion Type M50
Question ID 4146641030
Status -Answered
Chosen Cption -1,4
Mark= 0
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Q16 [p the addition reaction of propene with bromine water, propene first reacts with Bry
to form the bromooiwm ion istermedinte aod brombde jon. The otermediate then
reacts with Br™ /HzO to form different products as shown below,

i ir,/ K0 : BEromonium lon Br/ HO

intermediare *  Producs

The mtermedinte & formed by conversion of one ==bond of propene to tes o bonds,
connecting Brt with two carhon atoms. One of the factors governing the vield of the

product from the intermediste i= the concentration of the nueleophile. The correct
statement(s] is/are

Ans X L
1,2-Dibromopropane is the major product.
2
The hybridization of bromine in the intermediate is sp?
v 3
1-Bromopropan-2-ol is the major product.
4
Total munber of optical isomers in the product mixture is six.

Question Type M50
Question 1D :4146641029
Status (Answered
Chosen Crption -1,2
Mark= 0
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QY7 Tho rate (r]) of a chemical reaction is plotted against time (8) in graph 1. The initial
rate of the reaction is rg. The plot of In{r/fry) with time is shown in graph 2. The
morrect statement(s) is/are

l"a a0 1 m!
| o P (30, 0.5}
" T
&= 3 ) \\.\'\.
P 1|.: =" an | | ﬂ-ﬂ'h:-‘l.ﬂl
E w] :
" ": = e
. ]
5=
] a0
B & wm 1 W B W EH W a & w ¥ 2N ¥ = ¥ @
tis tis
Ans X 1
The rate (r) always decreases with time irrespective of the order of the
reaction.
o 2

After 69.3 s, the concentration of the reactant will be reduced to (1/32)
times of its initial concentration.

¥ gl

Both the graphs represent the kinetics of a first order reaction.

g
Initial concentration of the reactant is 500 mol L.

Question Type :MS()
Question 1D 4146641032
Status -Answerad
Chosen Option -1,3
Mark= 0
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Q.1

Suppose [ is a diferentiable function on [0, 1], such that the derivative of J is con-
Licein K K
tlnuous on [0,1], Let f{1) =6 and f(0) = 1. Then Jim ;Ek—l”:ﬂ}f{ﬁjl b

fins 35

L. —

2
25

K2 —

2
X3 §
x4 )

QJuestion Type :MCQ
Question D 4146641038
Status ‘Not Answerad
Chosen Option -
Mark= 0
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Q.2

Ameova has 25 cards, coch having o different integer from 1 to 25 printed on . He
wishes to place N cards in a single row o thaet the numbers on every pair of adjacent
carnds have a prime factor in common. The largest value of W for which this is possible
is

x1 18
vz 20
X: 16
¥4 22

Question Type :MCQ
Question ID 4146641033
Status ‘Not Answerad
Chosen Option -
Mark= 0
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Q.3

Let »t be a enbe root of 1, which is different from 1. Then the value of (1 4 o5 )2E!

Ans
XL
X2 w?
o3 —.;;J,_;2
K4 —{)

Question Type MCQ)
Question ID 4146641035
Status (Answered
Chaosan Ciption -2
Mark= -1
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Q4 Five friends have the following hobbies
Akshay likes singing and cooking, Bharati likes singing and painting, Charn likes
painting and cooking, Disha likes pardening and singing and Farah likes cooking and
pardening, The two hobbics (amongst singing, cooking, painting and zardening),
which are least popular with these felends ane

x+ painting and cooking

x2 painting and singing

v painting and ga.rdening

%« cooking and singing

Question Type :MCQ
Question ID 4148641034
Status -Answered
Chosan Ciption -3
Mark= 2.5




Q5 A pair of positive integers (m, ) is said to be a happy pair if god (m,w) is a perfect
srnare. Supposs ks a positive integer such that (205800, 35k) is a happy pair. Then
the number of possible values of & with b < 240 is

=07
x2 36
v 30
X 4 28

Question Type :MCQ)
Question 1D :4146641039
Status ‘Mot Answerad
Chosen Oiption -—
Mark= 0
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Q.6

Lot {a.ln € M} and {b,|n € M} be two sets of real numbers, where M denotes the et
of natural nummbers. Define s, = 35 a; and t, = 30 b, Then 5, agh; is equal

Lo

3 Zt 1 St(b 1‘+1) + S1.by,
x Zf:ll ti(ﬂ'i -+ fIH.]) . tkﬂk

Xz Zf:z 8i(b; — bi—1) + s1by

k
e Zizz ti(a; — ai—1) + tiay

Question Type :MCQ
Question 1D 4146641042
Status ‘Mot Answered
Chosen Crption -—
Mark= 0
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Q.7

The number of roots of the equation
z° +cos’x =1

in the interval [0, g] is

X1 0

vz ]

x2 3
xKa 0

Question Type :MCQ
Question 1D 4146641040
Status -Answered
Chosen Option -1
Mark= -1
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Q.2

Let a, b, ¢ be real numbers each greater than 1 and let
2 3 i
3 log, a + Elmg, b+ 5 log, c = 3.

If b =19, then a must equal

i or

Question Type :MCQ
Question ID 4146641041
Status ‘Mot Answered

Chosen Option -—
Mark= 0
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Q.9

T
Let o and 4 be two roots of 3o + dsinf = ) If & — 7 i5 not an integer multiple

4
3
4

* 25

T

10

4. 24

25

4 0

] fa

Mote: For this question, discrepancy is found in gquestionfanswer. So, This question is

ignored for all candidates.

Question Type :MCCQ

Question 1D 4146641037
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Q10 Let P be a point, different from (0,0, on the parabola 3 = 4 whose focus is at
F. Let T be the foot of the perpendicular drawn from P on to the directrix of the
parahola. The least distanes of the point (0,0) from che ortheeentre of triangle PFT

a3 H moves on the parabola is

o X1 -\/i
X2 \/g

v: /5
xa 9

Question Type :MCQ
Question 1D 4146641043
Status ‘Not Answered
Chosen Cption —
Mark= 0

Pags 4570




Q1

Let X be the set of all G-digit numbers, where all the digits of each number are from
the set {1,2,3, 4,5}, and any digit that appears in any one of the nnmbers appears

at least twice [in the same number], Then the pnmber of distinet elements in the set
A equals

71 1415
xz 000
7= 1800
v+ 1405

Question Type :MCQ)
Question D 4146641036
Status ‘Not Answered
Chosen Option —
Mark= 0
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Q.12 Three different numbers are chosen at random from {1,2.3. 4,5} and arranged in

increasing order . The probability that the resulting sequence is in arithmetic pro-
Eression is

g ]

X2

3

7
<

il o =1 B =

Question Type :MCQ
Question ID :4146641044
Status ‘Not Answered
Chosen Ciption —
Mark= 0
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Q13 A continuons function J K= R 5 said to be good if given a,6 € R (a < b], the line
segment joining the points (o, fla)) and (& fE)] lies on or above the graph of f in
the interval (a. k. If f and g are functions defined on reals. then lot maxi f, g) be the
funetion which takes the value maximum{ f{x), glx)} at x € R, If f and g are good,
e

Bnc

v+ f+ g is good
xz f — g is good
»= max(f, g) is good
x« fogis good

Question Type M50
Question ID -4148641047
Status -Answered
Chaosen Option (1.2 3 4
Mark= 0
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Q.14

Let Sy ={z e C:z*+|z| =k} for each k € E. Then

Ans & L

Sp has more elements than any S, k # 0
w2
for k>0, if z € 5, then Im(z) =0

V3
|Arg(z) — Arg(ze)| =7 for 21,20 € Sy forany k £ 0

X 4
for k > 0, if z € S) then Re(2) =0

Question Type M50
Question 1D 4146641046
Status (Answered
Chosen Crption -1,3
Mark= 0
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Q.15

Let pi[m) he the Mobius function defined for positive integers by

| in=1
plr]l =<0 if p* divides n . for some prime mmber p
(=1 ifn=pp- - p .with prime numbers py < pe < --- <

Let mi, n be positive integers > 1. Then

Ans X 1

(u(n) + p(n?))* =1

s

(n(m) + p(n))* = 4p(m)pu(n) if ged(m, n) =1
X 3

If p(n) # 0 and n divides m, then p(2) = p(m)

o4
p(nm) = p(n)u(m) if ged(m, n) = 1

Question Type ‘M5S0
Question D 4146641043
Status -Answerad
Cho=en Ciption -3
Mark=s -0
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Q.16

Let fiz) =sinz and gix) = cosz, z € B, Define kiz) = Hﬂ—[r” Then

gl f(x))
x1
h(x) > 0 wherever h(x) is well-defined
o Z
domain of h{lzt.'} is {,L eER:z#(2n+ l}g, n e E}
o 2
domain of h(x) is R
o 4

h(z) < 1 wherever h(z) is well-defined

Ciuestion Type M50
Question ID 4146641045
Status -Answered
Chosen Ciption -2,4
Mark= :0
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Q.17

Ans

=

Consider the differential equation i |z ()| +lx{E)—1|. Then the correct statement |

statements is/are

1 3;(0) =1 : 5!1(].) = %(1 -+ EE)
x2 2(0) =0, z(2) = %(1 +&%)

2 2(0) = 3, 2(1) = 3

E?

b | —

x: z(0) =32, z(1) =5 +

Ciuestion Type M50
Question ID -4146641049
Status -Answered
Chosen Ciption -3,4
Mark= :0
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Q1 A body, placed in vacwmm, starts cooling from the initial temperature of T, K. Let

At he the time required to reduce the temperature to T,/2 K. Then, the approximate
time necded to cool the body o T, K o 75,3 K is

xr 3.5 Af.
el % s
¥: 30 AL

xe 41 At.

Question Type :MCQ
Question ID 4146641055
Status ‘Mot Answerad
Chosen Ciption -—
Mark= 0
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Q.2

Water and bee hoving cqual masses are placed inside an insulated container, The
initial temperatures of water and jce are 3070 and 0°C respectively. The equilibrinm
temperature of the system in degrees Celsius i olese to (Mote: take che specific heat
af water = 4000 J-kg="-K~': latent heat. of fusion = 300 kl-kg")

x1 10
vz ()
x: 4
x: 90

Question Type :MCQ
Question 1D 4148641050
Status ‘Mot Answered
Chosan Cption -
Mark= 0
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Q.3  Three objects, a hollow cylinder, a solid cvlinder and & solid sphere are released from
the top of an inclined plane, The objects, having equal masses and radii, roll without
slipping while coming down the plane. Arrange these objects in the deseending avder
of thme recuived to reach the ottom of the plane (slowest to fstest),

Ans X 1
All three objects will take the same time to reach the bottom.

W 2
Hollow cylinder, solid cylinder, solid sphere.

&~ 3
Hollow cvlinder, solid sphere, solid eylinder.

X 4
Solid cylinder, hollow cylinder, solid sphere,

Question Type :MCQ
Question ID :4146641052
Status -Answered
Chaosan Ciption -1
Mark= -1
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Q4 A wire of length L and eross-sectional area A has resistance &, It carries a current
I owhen a voltage V iz applied to its emds, The wire is melted and deasm o double
its lemgth, If the same voltage were to be applisd across the wire then

Ans X 1

the resistance in the wire will be R /4.
Xz

the resistance in the wire will be 2 R.
&3

the current in the wire will be 2 [I.
W 4.

the current in the wire will be /4.

Question Type :MCQ
Question 1D :4146641051
Status ‘Mot Answered
Chosen Cption —
Mark= 0
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Q.5

Three spherical balls having mass wiyg, e amnd my ave placed one on top of another

with their centre of masses aligned a5 shown in the Ggure below,

These balls are dropped together from height . The radii of balls are negligibly
smsall in comparison with height . The heights to which the masses will rebound is
expressed as B = vl Assuming that all collisions [including the collision between
iy and the foor) are elastic and my 3 my = my . the values of y for masses m, ma

and my are given by

v:(1,9,49)
xz(1,9,27)
x: (1,1,1)
%+ (1,4,9)

Page 5770
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Q86

In a photoelectric setap electrons of maximum kinetic energy (0.5 eV oand 1.3 &V are
liberared when ultraviolet light of wavelengths 310 nm and 250 nm respectively are
ciapHoved,. Then the calenlated value of the Planck constant is closest to

X1 45 % 1073 Js
X2 75 % 1073 Js

v3 55 x 1073 J.s

X465 x%x 1073 Js

Question Type :MCQ
Question 1D 4146641060
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Chosen Option -—
Mark= 0
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Q7 A jeweller examines a 1.0 em diameomd through a small magnifying glass {called a
loupe) having an angular magnification of 3.5, The near point of her eve is 25.0 cm
aand she wants the oege to be loeated st the oear poiot, The foesl length of the
loupe should T

x1 3.5 cm.

xz 1.0 em.

v3 10.0 cm.
X+ 250 om.

Question Type :MCQ
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Status ‘Not Answerad
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Mark= 0
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Q.2

The population N{f) of 111 patients during an epldemic in a country & given by the
Felloawing, ecqumt ion

MNaexp(i/r)
1+ Nolexplt/r] = 1)/N;
where Ny b= the initial population of il patients, N, 2 N iz oo lacge number and 7 is
o positive constant, The sketeh which deseribes it Lest is

Nit) =

LU

X1

M)

'f 2. | f-
1
Mt}
~ 3
]

Question Type :MCQ
Question 1D 4146641061
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QI 4 long wire with a uniform linear charge densgity A i placed along the common axis
of two bong coaxial thin cvlindrical shells of radii 7y and Ry (see Ggure), The outer
shell earries a uniform surface charge density -A/2x Rz, Take the zero of the potential
ab infinity along the radial diveetion.  The potential st o distance ¢ Tom the axis

where By < ¢ =< [y s

~Af(2nRy)

" A In(R
X1 s n(Ra/r).

A
vz m In( Ry /7).

A

2mTeg

In(r/R3).

o4

In(r/Rs).

d7eg

Pags 8270
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Q18 A parallel beam of light, linearly polarized along the y-axis, passes through a com-
bimation of convex benses and mirrors as shown in the figure. The output heam

.

L=

L

Ans X 1
will be polarized along the z-axis,

X2
will be polarized along a line making an angle of 45" with the y-axis.

W 3
will be polarized along the y-axis.

o 4

will be unpolarized.

Question Type :MCQ
Question 1D 4146641057
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QU Copsider an atomic species of atomic number 2 and consisting of three electrons
which are orbiting equally spaced in the same circular orbit. Let ag be the Bohr
rading and lef the Bole guantization rule hobd for each electron
state radius of the three electron atom is

g
Z—1/3
pn
ol e 2;3

. Then the grownd

=1

g = F
,_1),2.\./_

Question Type :MCQ
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Mark= 0
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QL2 The variation in the stmespheric pressure with beight can be estimated by balancing
foree due to gradient in presure with the gravity,  Assume deal gas behaviour,
imothermal conditions with femperature T = 200K, and constant composition of air
throughout the atmosphere. The approximate percentage reduction In oxveen st a
height of 1 km above sea level 18 (note: take the mean molecular mass of air at the
sea level as 20 gmemaol ')

x1 13
vz 11
x2 9

xa 15

Question Type :MCQ
Question ID 4146641054
Status ‘Not Answerad
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Q.13 The inhalation and exhalation processes of breathing are modelled using a relation-
ship between the gauge pressure () and volume (V) of lings as V' = A[1 = oxp (=&
where A and & are the positive constants (see figure for a schematic sketch). For a
healthy human adult. during inhalation A = 3.57 » 10~* n® aml & = 0.964 »x 10~3
Pa~'. The corresponding values during exhalation are given as A = 3.35 = 107 m*
and & = 1644 x 107* Pa~'. The maximnm volume of lungs (at the end of inhalation)
i approsimately egqual to 331 = 107 m? amd the pressure at the masimum volume

is 2717 = 10% Pa . Assuming air to be an ideal diatomic gas. choose the corvect
sLateanent|s],

[t

Ans L

The net work done by human body during one complete inhale-exhale cycle
is approximately (.82 ]

xz
dP/dV is zero at the beginning of the inhalation process.

o 3.

The model assumes that volume of lung collapses to zere at the absolute
pressure equal to atmospheric pressare,

vy

The heat input during inhale process is around 25 J.

Question Type M50
Question ID 4148641063
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Mark= :0




Q14 A Jong strajght wire carries a 220 A corrent. A smaldl rectangular coil of dimensions
5.0 cm = A0 cm s placed at a distance of 2.0 m from the wire. The wire is in the
same plane as the coil. The coil has n = 260 turns. Assume that the magnetic feld
due to the current is uniform over the coil. Then

Ans M1

the mmtual inductance between the wire and the eoil will be doubled if the
current in the wire is doubled.

w2

the magnitude of the magnetic field due to the wire at the coil s 2.0 %
iE i

W 3

the mutual inductancs hetween the wire and the eail will be doubled if the
coil is placed at a distance of 1.0 m.

-y

the mutual inductance between the wire and the coil is proportional to n,

Cuestion Type M50
Question 1D :41486641065
Status -Answered
Chaozan Ciption 2,4
Mark= 0
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Q.15
A particle with an initial kinetic epergy Ey approaches the origin from > = +o¢
in the presence of a conservative potential. Consider following expressions for the
correspoikling potential energy Vie) where 2 5 in meters:

(i) Vi) = Ea[1 + exp{—(x/xa)*}]
(1) Viz) = Eo [l + 15 expl—{(z — 5)/za)%)]

(i) V{x) = Ea [l — 05exp{—((x - 5)/z)*}]

L

I:i-'l.'} !.-'|:-':|I} o [':-T - IH] frHIIJ}E

[1 —05exp{—((x — 5)/xa)*}

Here o = 1 m. Select the corvect statement(s):

Ans #% 1
The particle will reverse its direction on reaching ¥ = 5 m for the potential
energy given by expression (ii),
* z
The particle will reach o = 10 m for the potential energy given by expression
(iv].
L
The particle will reach the origin for the potential energy given by expres-

sion (iii).

W4
The speed of the particle will decrease monotonically as the particle ap-
proaches the origin for the potential energy given by expression (i).

Cuestion Type M50
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Chosan Ciption 2,4
Mark= 0
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Q.16 The plmmn flux of a one curie gamma ray source incicent on a boman tissne of
cross-sectional area 1.0 em? decreases exponentially with tissue depth x

I{x) = Iy exp(—px)

where ji is the attennation constant and [ is the Hux. Let £ = 1 MeV be the average
enerEy of the mcident gamma ray photon and & be the surface mass density of the
tissue, Select the eorreet statement{s): (One curde 15 3.7 = 10" disimegrations per
st )

Ans X 1
Ey is of order 0.1 Watt/m?.
2z
At a distance of x = 3/p [ is close to 0L37 .
o 3
ET /o has dimensions of L* T3,
v A

The attenuation constant for beta ravs will be larger than that for photons
of similar energy.

Question Type M50
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Q.17

An electron beam of energy 150 eV is incident normally on a Young's double slit
setip, The distance between the slits s 0,0 mom and the distance betaesn the slits
and the sereen is 1 m. Negheet pravity and electron-electron interactions. Select the

correet statementi(s],

=1

The de Broglie wavelength of the electron in the beam is of the same order
as the wavelength of visible light.

W 2
The fringe width will be less than 0.0001 m.

w3

The energy of the electron in this beam is of the same order as the rest

mass energy of the electron.

i
The momentum of the electron in the beam is of order 107% kg-m-s~",
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