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PART A

The area of the shaded region in em’ is

Im
Som g
Jom
.

I {ﬂ'—ﬁ] 2. (x-2)
[%—%J 4. {:‘r+?.:l

The angles of a right-angled triangle shaped garden
are in arithmetic progression and the emallest side 15
1000 m. The total length of the fencing of the
gardsm inom is

1. 6000 2. 4732
3 1268 - 4, 2268

AB is the dismeter of the semicircle as shawn in the
diagram. [T AQ = 2AP then which of the following:
is correct?
L]
r

A B

. £APR= .;_f: A0
ZAPB =22 AOR
LAPB = £ ADE

4, .iAPB=~:T£AQﬂ

The rabbit population in community A increases at
25% per year while that in B increascs at 50% per
year. [f the present populations of A and B are
caieal, the-ratio of the number of the rabbits in B o
that in A after 2 years will he

1. 1.44 2o a2
3. 190 4, 125
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Two moles each of Oy and Ty are in twvo separate
corlaimers, each of volume ¥y and at 150 °C and |
gtmosphere. The two are made o react i a thind
container 10 form  water vapour wnil H;
exhausted. When the temperature of the mixture in
the thied containee was restored 1o 150 20, a8
pressure became 1 atmosphere. The volume of the
thard comaings must be

1., W 2

LI L 4,

Helimm and argon gases in e Separile coniainers
are al the same lemperature and so have different
root-Tnean-square (r-m.s.} velocities. The two are
mixed o2 Uned contamer keeping the same
temperature. The ros. velocity of the haliwm aoms
in the mixmrg is

51,04
¥,

serars than whal it was before mxing.

less tham whatl 18 was belone mexing.

equal 10 what it was before mixing.

- equil to that of argon atoms n the rmxeg,

o The oumseral als s used i the manufacturs of soap

hecanse i

{a) wives bulk to the produect

k] kills pacteria

{c) gives fraprance

{cd] 15 50ft and does not serutch the skin

Whech of the abave statements isfane comeet?

L. [d} 2. {ayand {c)
3. [a)and (b) 4. [a) and i)
[ of an inorgase coanpound 205000 coataining
a volatile impurity was kept inan oven at 130 %C for

&0 minutes. The weight of the residue after heating
is & ¢ The percentage of impurity in 20 was

1; 19 = o8
3. 20 4. 8O

Om a ¢ertain night the moon in its waning phase was
2 half-mnan. At midnight the moon will be

on the eagtem honzen,

at 45% anpular height above the castemn horizon.
et the zenith,

02 the western homzon,

= ol i
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10. A gemstone is iradiated in a nuclear reactor for 5
days. Ten days after imadiation, the activity of the
chromiwm radivisotope in the gemstone §s &0
disitlegrations per hour, What is the activity of
chronuum radioizotope § days after imadistion if its
half life is 5 days?

. 300 25 Fan
3 2400 4, 1200

11, Displacement versus time curve for a hody is shown
in the figure, Select the graph that carrectly shows
the variation of the velacity witl time
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Ground Surface
]

1. A moamre & ot g e B, C, D afe B &)
2. R movprs & gwa am g AL B C s D #)
3. D ooy & et ae meaw O, B, A v ROE
4.0 geewms o gad o wan BB CaR D H

13.

14.

15.

The spring balance in Fig. A reads 0.5 kg and the
puan balance in Fig B reads 3.0 kg, The iron block
suspended  from the spring balance is partially
immersed in the water i the beaker {Fig, C), The
spring balance now reads 0.4 ke, The reading on
the pan balance in Fig. C is

. 30ke 2. 29kg
3. 3lkg 4 35kg
The ends of a rope are fixed to two pegs, such thal

the rope remaing slack. A pencil is placed against
the rope and moved, such that the rope always
remaing taul. The shape of the curve trmead by the
pencil would be a part of

1. aamcle 2. ancllipse
3. asquare 4.  atnangle
During ice skating, the blades of the ice skater’s

shoes exert pressure on the iee, Ice skaler can
efficiently skate because

1. ice gets converted to water as the pressure
exerted on il increnses,

2. ice gets converted to water as the pressure
exerted on it decreazes.

3. the density of ice in contact with the blades
decreases,

4. blades do not penetrate into ice,

Four sedimentary rocks A, B, C and D are intruded
b an igneous rock K as shows in the cross-seclion
dizgramy, Which of the following 15 comect about
their ages?

Ground Surfaca

A is the youngest followed by B, C, D and R.
R is the voungest followsd by A, B, C and D,
I iz the younges] followed by ©, B, A and B
A ks the youngest followed by B, B, C and [,

bt sl s i
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1. TiRr = TRR
2. TiRr = tirr

1. TTRE. « ttrr
4, TTRR = TiRr

Lix.

1T,

7

The girain in a solid subjected to continuous SWess i
plotted.

fatlure

@

Strain —=

Stress —

Which of the following statements is true?

1. The solid deforms elastically till the poant of

failuee.

2. The solid deforms plastically till the point of
failure.

3. The solid comes back to orginal shape and size
on failure. ]

4, The solid is permanently deformed on failure,

Growth of an organism was monitored at regular
intervals of time, and is shown i the graph below.
Around which time is the mie of growth zero?

Edorniea [g]

= X
e fdars]

10

Close to day 10,

On day 20.

Between days 20 and 30
Between days 30 and 44,

e

18. A Talf plant with Red seeds (both dominant traits)

was erossed with a dwarf plant with white seeds. 1f
the segregating prageny produced equal number of
tall red and dwarf white plants, what would be the
genotype of the parents?

1. TiRr= TIER
2. TiRr = thr

3. TTRE x ttrr
4. TTRE x TWRr
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1oatab+ab’+ . =all-b) for b=
2,oaxbwawd o b

3. (ath) =2 + 2ah+60

4, a=h @t g —a<-b
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19. Three sunflower plasts were placed in eonditions as
indicated below,

0.

Plant A 580 air
Plant B : moderately tucbulent air
Plast O : s6] st in the dark

Which of the tollowing statemeants is correct?

farrd B =

-

Tramsgpiration rate of plant B > that of plant A:
Transpiration rate of plant A > that of plant B.
Transpiration rate of plant C = thal of plant A.
Transpiration rate of plant C = that of plant A =
that of plant B,

Which of the following is indicated by (e accom-
panying diagrim?

atabtal’+ . =ai(1-b) for |b<]

. a>bimplies a® = §

(atb)’ = a + 2ab +°

a = b implies =a < —h



21.

.18

23,

24,

25.

T B

Wy -W’Tsﬂ,
u'}i.lz.-' it e

AEER

g P

@pH & T w3 a% gor oo
T FT-H TEETET TEen

1. M1 2.0 T3
3. WY 4. MO

FFTAETEE F-A-R-P-M-T-5-R-P-G-F &
T, dpaieiey s srafeeafgeB o
BYENIT [ TR [ G TEIEE F SR A

[, 4 2 3

A 4.0

B-dtvay & ey F P & & s

|, ErsherT avaer

2wl amme— e

3. T Y o a st
4,  amr s

- v e meyl aE, ST
whdir Remr g &

|, amrgviE & oo Afve ofifuliel o
arrefE & sear-gedt aew &)

2, T E wfEr g o

3, fwmEFmy

4, sfmvelw & v A afiflfd
el F sEe-seaEl a8 o

ferarnty &) o cey B afwehs e e
# wy i gyEiy By W O O s e
B iF

|. aF o & sy By sr ST
o v

2. Oy o ool ol gwet vewer-ofte

gy wpT el 8

aF Etey Bltwal & fn dadily e

AT

4. Fwwr SR w SEET ST S A 2

[

21.

23,

14,

25,

PART I3

Which nitropen of adenosine gets protonated if
the pll of fhe nucleoside 15 lowered [oom 70 37

1. M1 o w3
3. N7 4, ™9

. The cligopeptide, F-A-R-P-M-T-5-E-P-G-F, i3

treated with invpsin, chymotrypsin and carbo-
wypepiidase-B. Apart fram the oniginal peptide,
the number of fragmeants obainaed will be:

I e
L 4. 0

Which one of the following interaction plays
& major role in stabilizing B-DNA?T

1. Hvdrogen bond

2. Hydrophobic interaction

3, Wan der Waal's interaction
4, lonic intergcticn

Phosphatidyl serine, an imporiant component of
biolagical membrane, 15 located in

[ the outler leaflet but flipflops 1o inner
lzafict under specific conditions.
both the leaflers,

the middle of the bilaver.

the inner leaflet but ipllops 10 outar
lzaflel wnder specific conditions,

En Lk B3

Major disadvantage of using liposome as a
targeted drug delivery vehicle is that

1. it gets internalized by phapocylosiz
inside lysosomes.

2. itis very unstable and has low shelf-life.

3. i pets intercalated in call smembranes.

4. it's drug emrapment efficienoy is very
Tow,




20.

T,

28

24,

a0,

uigad o dhary Fmfr 87w egdivT mT

2 By

|, who @ fror gy
3. BNV BT
K7 s s -
4, pH T gy

ATP-amsirs @ (ABC) wrss

I, =l & el Popegaluldlr gid & ¢

2, wra gt o & oy A

3, gl F Ry & wEeE e e
Erfl-uray s st ATP-amersy 85 f
TUTEHY WY IR S R & R
e B

e

i e o ¢n weeaile Rl ger
v woht & W 5 Few W aw i F ey
fArerar wwe vl & oy oe

. fgaw 7 avww o7 walfoer aon & )
LBl o e A

3. swigaw o g v R # awe g
Wl wher £

4. Evay gl # svow g gk
shr &

-3 T & wevey e J@f 7

¢ gy T wiet £ o oy B
agenl a@ @& @ B & o ogw B wl
e e & O awavaw vonran #

ey vetgiiere o Sivar widfimed
=i i e

S St sy e

Ehry glfdbnba st v T

o

Ty EemEewr Ty (aRRNA) B e & frer
A Tt T e Wy Ay 87

1. siRNA ¥ 21-25 gieaicss s e
gt & frd w gk 3 ol o wmlBaa (meead)
e #

2, siRNA anv v r-pitT @few (RISC) zmr
weme A e

3. siRNA e fravemf prer ST s & |

4, siRMNA B sehe & e o iy T

Fr E o

16

gk

28.

10

. Major stimulus for spore formation in bacteria 13
L. mutrition limitation.
2. heal siress.
1 cold stress,
4, pH stress,
ATP-binding cassette {ABC) tmnsporters

are all P-glveoproteins,

are fouwsd only in eukaryotes.

are hoth: & membrane-spanning domain
that recopmizes the substrate and an
ATP-binding domatn,

4, aflect translocation by formims chanmels.

el bk —

Al eytosolic proteing have miclear cxport
signals that zllow them o be removed from the
mscloes when it reazsenibles aller

1. meiosis.
2, matoss,
3, boeth mewss and mitosis.
4. [NA replication,
29, Silg-specific recombination results in precisc

0.

[NA rearrangements, which is limled to
specific sequences. The sneymes that ane
important 1o carry out the process ane

[. resteiction endonuclease and DA
polyvmerase.

2. nuclease and lipase.

3. DNA polymeraze and ligase,

4, DMA polymerase and [INA gyrasc.

Which of the following slatements 15 NOT free
abaul simall interfenng BRNA (siBMNAY Y

1. siRMA has a 21-25 nueleotide sequence
with 2 nucleotides overhanging at the 3
end.

siRNA i processed by the RN A-protein
complex RISC.

3. siRNA i oflen indweed by viruses,

siEMA does not genacally act at the level of
franscniption.
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Which of the following statements is
INCORRECT in relation o treatment of pre-T
cellz with phorbol csters 7

1. Phertol esters activate NFxEB for
translocation inta the nucleus.

2, Phorbol esters activate protein kinase C.

3. Thorbol esters lead o phesphorylation of
MFxB.

4. Phorbol esters remove the inhibitor from
mactive NFxB complex in the eytoplasm,

Fresence of an intermal ribosome eniry site
(IRES} in mENA

L. enhibits ils translation:

2. promotes ils post-transcriptional
Proccssing.

3. has no impact on its translation,

4. promotes its translation under adverse
conditions,

Regulatory elements for expression of
ribosomal BNA genes reside in the

1. transcribed spacer region.

2, non-ranscribed spacer region.

3. 3'flanking region of individual ribozomal
EMA penes.

4. intemnal regions within the genes.

Mycobacterinm tuberenlosis is an intra-cellular
bacteriumn. Il prefers to infiect

macrophapes.
B-cells,
T-cells,
neutrophils,

ot 4o =

Integrin molecules link extracellular matrix
(ECM]) 1o the actin eytoskeleton of  cell.
Integrin binds 1o which of the following ECM
macromolecules?

Laminin
Collagen
Fibronectin
Vitronectin

e B
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! 36, CDI19 is a marker for

B-calls,
T-cchis.
macrophages.
NE. ¢ells,

A b

37. Given below are fate maps of twvo orgamsms
and the patieens by which embryos  undergo
cleavage, Which of the following isfare the

right combination(s)?’

Boand A
B and [

1. Bonly

I Aand C 4,

38, Which one of the following matches of
oncogene-protein product 15 NOT commeet?

1. el ~ thyroid hormone receptor.
2. erbB - epidermal growth factor receptor.
3. rog — guanine nuclestide binding prstein
with GTPaze activiry.
4. fos - platclet-derived growth factor
recephor,
39, Spermatogonial stem cell undergoes extensive

metamorphosis © became a4 spermatoxoan.
Meiosis leeds to the fomaton of specmatid
containing 22  autosomes and  one  sex
chromosome, A male mouse was found in a
colony which always produced only female
parps wpon mating.  Which one of following is a
possible reason?
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1. Spermiogenests was deloclive.

2. All spermatopgonial stem cells contained
only X and no Y chromosarme.

3. activation of ¥ chromosome linked post-

mewotic death related gene may lead

o such a situation.

activation of X chromasone linked post-

meiotic death related gene may lead

o such a situation,

In case of Xemopus fevis, which cells make up
the Nicuwkoop centre and Spemann’s organizer?

endodermal and mesodermal, respectively.
mesedermal and endodermal, respectively.
endodermal and ectodermal, respectively.
ectodermal and endodermal, respectively.

Fu e Bl

The ced-9 pene appears to be a binary switch
that regulates cellular survival and  apoptosis
in nematedes.  Considering that CED-9 pratein
can bind 10 and inactivate CED -4, which of the
following would lead to apoptosis?

activation of ced-9 pane,

loss of function of CED-3,
loss of function of ced- zene.
Inzs of function of CED-4.

Foo

Photosystem Il functions as a light-dependent
water-plastogquinone  oxidoreduciase,  What are
the names of two reaction center proleins that
bind electron transfer prosthetic groups, such as
Pi&0, pheophytin and plastoquinone?

1. CP43 and CP47 2
3 33 LkDaand 23 kDa 4,

1 and 132
Fuand Fp

Plants have evolved with mulliple photo-
receptors, which can perceive specific wave-
length of light. Which one of the fallowing
slatements is correct aboun the phaotoreceptons?

1. Phytochrome A can perceive far red and
blue light.
2. Phytochrame C can pereeive far red lighe.
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3. Crvplochrome 1 and phytochrome B are
responstble for perceiving Blue light,

4, Phytochrome B can predominantly perceive
far red light,

Which ane of the following statement describes
the process of phloem loading?

1. Triose phosphate i3 ansposted froan the
chiloroplast 1o cytasol.

2. Sugars arc transported into the sieve
elements and companion cclls.

3. Sugars are tmansporied froom produecing cells
i the mesophyll o celis in the vicinity of
the sieve elemenis,

4. Holoes are ransported foom roots o e

" shiats,

Which one of the following combimations of
secondary metabolite biosynihetic pathvvays
result in the brosynihesis of terpenes?

Mevalonte acid and MEP patheerays,
Malonic acid and MEP pathways.
Shikimic acid and Malonic acid patliways.
Shikimie acid and Mevalonie acid
patiwways,

R e

Which one of the following changes will oocur
in the cell membrane of nodal tizsue of heart,
which resulls in an incressed heart rate due lo
stimulation of sympathetic nerves?

1. Opening of sodivm channels is facilitated.

2. Potassium conductance is increased.

A, Opening of L-calcium channels are
Facilitated,

4. ‘h" channels are inhibited.

A person Lakes 10 ml of msulin injection daily
at 8.00 AM. His son gave him 1.5 ml insulin
al 5.00 AM considering the Fater will oo 1w
parly and eat more during - lunch. . The father
also avoided breakfast, as he planned o eat
more during lunch, Which one of the following
events will ooour?

1. Father will be nommoglyeemic.
2. Father will be in hypoglycemic condition
before lunch.



3. Fer ghev wtwT @ of o= wEeiE
Redfer # BT

4, Rar &t ver wgei wv shET &7 iheT
UEW wYA & Jued e B

48, 77 Fe Fvd gV fF omer wmwy awegEe 8

e B B AaBboeDDEe @e-relt g
fmrt SR, ST YA A A
W F

b, A F I,

3. B 4, 32

49, ft v 8 o & et aeT—wer fversl g

Ewﬁmha}mﬁvmﬂa?ﬁmﬁ#uﬂaﬁ’?ﬁ
wr & ) oftt X o o 37 ol wuiae
QT

1. 3=k

2, gl wE |
3. =mmaT ol g
4, T TE |

S0.BNA @7 F2T F I B o T @

g7 F it omRed wew BRR R e
FowEny FE W gftedf Pl e (e
& Hearr wvt ok § ool s @ oo
ST F W & | S g s

I, =t oraeT )
2. derts gefiadT |
3, meEmET o)

4, PFrefy g597 )

51, wed @) &) g Enetoral oyt S SewaE

Fa 9 e 3 ¥y @ oyw mewr W g Wl
it aens @ Foerear e F o
g g = FwElel e weew B s oat
W FER S walt & e i yger @1 o
amy (gal & ) ebft 2

e 124} a:
360 4.

7.5
295

52, dfw w% & fe § o w-w oy s sy

& ofy e wrrwr o ey F ggmhr By s
¥

|. =gl Sitsy
2. prwienf [

3, wEte atwdhele
4, =vehE Wy

15

3. Tather will be in hyperglycemic conditon
ketare inch,

4. Blood glucose of father will be low after
taking Iungh,

48, How many genetically different gametes can be

449,

s0.

51.

52,

made by an individual  of  genotype
AaBbecDDEe, assuming they are independently

assorting?

g ST
gi A 4. 32
Blutation st two different loct of the same geme

X results in altered functions. These wo
mutated versions of the gene X are callad

allcies.
complementatian groups,
imterrupted penes.

linkage groups.

s 12

A gene encoding t(RNA undergoes a mutational
event in g anticodon region that enables it to
recognize a mutant ponsense codon and permit
completion of translation.  Such a mutation s
known as

silent muttation,
neitral molation,
NONSENEE SUPEressor.,

Bolabd e

Two pure lines of com have mean cob length of
9 and 3 inches, respectively. The polygenes
invilved in this trait exhibit additive pene
action. Crossing these two lines 15 expected to
produce a progeny population with mean cob
length (in inches) of:

1. iz4 2.
3. 60 4,

15
275

Which of the following arganism is widely used
as a biocontrol agent in organic farming?

1. Rhizobinm tropicii

2. Trichoderma viridis
3. Fuzarium oxpsporum
4, Nostoc mEscorin
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53,

54.

85,

5.

A paraphyletic group

. contains unrelated organisms.

2. ingledes the most recent comma ancestor
but not all of 1t descendenis.

1. includes all the representatives of a clade

bt not the most recent Common

ancestar.

cogilains all the representalives of a clads

and the most Tecent common ancesior.

Which of the following is NOT an adaptive
modification in a xerophytic plant?

Slrongly developed sclerenchyma.
Sunken stomyata.

Sparse stomula.

Prescnce af lacunar tissues,

B e o e

If milk is lefl open. lacioss s fermented first to
produce acid.  This is followed by proteclytic
bacterial acuvity which mereases the pH.
Ulumately milk fats are degraded w produce
rancidity., This is an exarmple of

ecological succession.
mitcrobial antapenism.
interference competition.
micreevalulion,

Fh:.ni'h_'ll—l

Symbiotic biological nitrogen fixation takes
plage with the association between a plant and &
miropen fixing prokaryote as shown in the
following tahle:

List of plants Nitrogen fiving

A, Zoyhean (i) Frankio

B. Camarina (1) Bradyrhizobium

. GFuRnera () Anabaea d

D Azplla V) Mestoe

The correct combination 1s:

A, B-ii, C-iii, D-iv
A-ii, B, Teiv, Deiii
A-iil, Bai, C-1, D-av
Aaiv, Ban, C-u, D4

£a el b o=

3AI
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Secondary sewage treatment involves

1. physical remeoval of solids from polluted
water by filtration and sedimentation.

2. removal of chemical remains by precipi-
tation.

3. removal of dissolved organic compounds by
activated sludge or trickling filter.

4. removal of microbial pathogens by chlorina-

- Hon or ozonizaticd.

Based on per molecule, which of the following
gas has the most powerful greenhouse effect?

1000 X
1. MO q.

CH;
CFCs

Sexual selection results in variation in the
reproductive success of males, often due to
fernale choice with particular phenotypes. This
fype of sexual selection occurs hecauwse

1. males cannat compete with othef males.

2. cost of breeding 15 higher for femmles as
comparsd 1o males,

3. inappropriatec mating results in a similar
reduction in fimess of females amd males.

4. males are a limiting resource for females,

Among the following events in the history of
life

a = prokaryotic ool

b — cukaryotic cell

¢~ nateral selection

d = organic molecules

e — self-replicating molecules

which 15 the correct chronological order’!

I} d,¢ ¢80, 2:
3. e,dach i,

d, e ab.c
doeach

The Hardy-Weinberg principle comes from
considering what happens when Mendelian
genes act in a population. The model predicts
that there will be no change in allele frequencies
when

E—— L
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63

I, magmsation wibe the populadion oo s ata
sbeacdy rade.

2, the populzation suifers 2 batlezneck

3. @ care new moalation s associated with a
shurp increase in fitness.

4, noevolulionary process is at wark,

2. Which of the following 1= responsible for
inttiation of matermal behaviour in the fest-lime
pregnant ralz alles partecition

1. Higher prolactin levels in blood.

2. Bomulation of sensory receptors during
delivery.

3. Changes of uterine valume.

4. Presence of nls mls,

Ter replace animal vse U esing lepals Wity
of a drug on trial, which one of the fallowing
wolld be used in vitre to be closost to the i
W SCenaro’?

Liver cells,

Hepatie cell lines.

Liver glices,

C-culivre of iver parenchymal cells and
Eupfer cells.

Bl e ol ==

- Which of the following does not represent a

stoategry for phyloremediation

Phytodegradation,

Phivtoamining,

Continuous removal throwgh livper
accunutlators,

4, Chelate-mediated extraction of pollutants.

e

65. The word “fermentation” is used in bio-

chemtistry and microbial technology to denate
different phenomena. 1 the former is called C
and latter i called T, which of the following
statements is true?

L ANC 85T bt all T is nol C.

2. ANTiChutall Cisnot T.

3. Tisalways a product of genetic cnginecring
while C iz not,

4. C 15 always an acrobic progess, while T can
ke acrobic or anacrobic.

66. Which of the following statements is NOT true

during the infection of plant cells wilh
Agrobacieriim?

S/0T RDMZ—3AH—2B
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1. The protein products of virelence penes
vird and vwir(F perceive acctosyringome,

2. The ¥irE protein forms a conneciion
berween Agrabacieriim and the plant cell
and facilitates T-DNA mansfer into the plant.

3. The T-DNA is excised and bound to VirD2
pratein.

4, The T-DNA, after becoming coated with
VirF binds to phosphorylated VIPL, which,
allows the complex fo enter the plant’s
necleus,

Ameng  existing technologics, which of the
following vectar svstems would  you prefer to
use for penerating a library for 140 kb .
sukaryotic gemomic DNA  fragments, while
giving due consideration 1o size as well as
stability of the insert?

Phage
Cosrmid

Bacterial artificial chromosome (BAC)
Y east artificial clhiromosome (YAC)

R

. If r denates the comelation coefTicient and m

denotes the slope of regression line, inter-
changing X and Y axes would

change m but not r
change r.but not m
change both r and m
nok changs ror m

o b b

The use of biotinylated secondary antibody in
ELISA

1. increases the sensitivity of the assay but

compromises the specificity
2. increases the sensitivity of the assay without
mmpmnﬁsi_ng the specificity
3. does not aller either sensitivity or specificity
4. decreases both sensitivity and specificity

Which is the best method lor checking myco-
plasma contamination in a mammalian cell line?

Southem hybridization
ELISA

PCR

Western hybridization

o e
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- Val — Asp— Asp— Val — Phe - Ser - Gln ~Val - Cys — Thr — Tis — Len — Asp— Thr — Leu -
Lvs,

E e e L o T i e s S g e

b v el el o wed wdl el £ 1 vy il geel
3. = N et 4. derdaw fiw

Phosphorylation of AP e ATP occurs through energy  metabolism, comprising oxidative
phosphorylation or substrate-level phosphorylation or photo-pliospherylation (in plants). ATP can
alse be Tormed from ADP through the action of adenylate kinase. Crystal streciure determination of
adenylate kinase shows thai the C-reeminal region has the sequence

— Val - Asp— Asp — Val - Phe - Ser - Gl -Val - Cys~Thr - His~Leu- Asp - Thr - Leu -
Lys.

What can be a possible conformation of the sequence?

1. A helix that is nol amphipathic 1. Amphipathic helix

3. Leucine zipper helix 4. Beta hairpin,

100 v awel-gar fGad gl sl g 8 sen & GW0 Sl-swe Gt o @ ae
by ne SN R e o T e SRR e & g qEleet @ s w o mee
(e sl w=T gty v

A 20 10 1 R 4. 5= 100=%3

Comsider & 51-residue long protein containing only 100 bonds about which rotation can occer. Assume
that 3 orientations per bond are possible. Based on these assumptions, how many conformations will
be possible for this protein?

A 1. 1o0° T 4 51%100%3

W Gt T s sl @ Bro v [S] RER Y @ 0w siee vt e oror &t o et
et e ol & ¢ g s B oo @ wE wE e el

LT Vo 3R -0 wem K, UV Bda 1/ ([S) @ srse @ & owre B o wee 8
2. &T KLV,
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4. w3 K_ vy i-ov S
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73 Aplotol V /5] versus V is generated for an ¢nzyme catalyzed reaction, and a straight line is
obtained. Indicate the infonmation that can be obtained frorh the plot.

Vo 200 tumover number K., can be obtained only from a ]:n]:.rl of 1/V wversus 1/ [8].
- K'Y g from the slope

W oinax, Ko and turnover number,

Omnly K, and tumover number,

-

oy

4. Rgw wrw T & B ey sioeey it & ) sywieet F F of o mew o o feme
ST W s @ wey ot o e

isocitrate(§) —— a-ketoglutarate(5) — -3 succiny] Codld) ;}51u;-;‘ina_l:{4]l —D}i'urrmmte(-'lj

telt Rufer & miRfrey o5 A—D 77 Frer & o mh—ar mw wet 27

b NaDI —m MADH 4 H, maD' == HADH 4N, GDP —=.7 GTP,FAD. — FADIY
<0, €l P,

3 h’.-\i:ll-—..xl- RADH + H°, NaD" = NAIDN +H mmiﬂ-—h,;r ATP, FAD—= FADH,
Co, 0y P

%, N.—‘LD'-—-—‘;H- MADH « HY, FAD" — = FADHN,, .qt:-?—-—-q:r ATP, NAD 5 MADH+H'
o, P, oy

4 ”ﬁﬂ—ﬂqﬂ NADH + H', FAD® —w PaDHE,GnP——T- GTP, wna‘-——qrmm{ru*
s P o,

T4, The following reactions are part of the citnc acid cyele. The numbers in parenthesis indicate the
number of carbon atoms in each molecule,

isocitrate(f) —— a-ketoglutarate(5) —— suceinyl CoA(4) — s succinate(d) —=—s fumarate(4)

Which one of the following sequences of reaction systems A—D is cormect?

. NAD=——» WADH + H', NAD® —=" NADH+H'. GDP— GTP.FAD — FADH,
CO, 7 iy B

2. ]'MD*—T MADH + H, NAD" —= 7 MADH + H', ADF———= ATP, FAD— FADH,
Co, _ 0y P,

3, N'a‘u:-"‘? NAEDH + H', FAD" ——= FADH,, ADP e AR, HAD'—-:,W—- MADH +H
Ciky P Co,

#, W'DL_T' NADH +H' FADY ——= FADH,, GD]’*—-—T- GTE, NaD——T-MAL'rH+H
£y B, Co,
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0.1 M wEw-1-wiee (G-6-P) § shobgahygds fam war 8 1 G-6-F = G-1-P a7 25°C @

AP wa s e el ofteds 18 kealfmole & 1 sw seen F G6-P w0 G-1-P & wger
wEE e gt

1. 96 mM, 45 mM 2. 100 mM, 0 mM
3. 45 mb, 96 mh 4. 0O mbd, 100 mdi

Phosphopluocomutase 15 added to 0.1 M glucose-1-phosphate (G-6-F), The standard frec cnergy
change ol the reaction, G-0-F == G-1-F 15 1.8 kealfmole at 25°C. The equilibrium concentrations of
G——F and (G-1-P, respectively, are:

1. 9% M, 45 mM 2, 100 mM, 0 mM
3. 45 mM, 96 mM 4, OmM, 100 mM

AHE @ wigEweE @ sy @ i sepler Faiidl anaE ard SEtiEen (T, AH, (T.9% gofs

vai) A AC, (Rem—sTm o swmar oty @ s g sme Ry R Tmr of arar war fF AC, =
0, Tpo= 75.5°C 3% AN, = 504 keal'male g & 1 59 sgveg & 37°C  ov A=y (Gibbs) 37 ST
Fa weanT et @

I. 255 kcalimol: 2. 2.6 keal'mole
3, 0.6 kealimole 4. 5.4 keal/mole

Differential scanming calormmemmie study of calf thymus DNA was carried out to measure midpoint of
thermal denaturation (1,0, AH,, (enthalphy change at T.) and AC, (constant — pressure heat capacily
change), It has been observed that AC, = Q, T\, = 75.3°C and All, = 50.4 keal/male, The Gibbs froe
encrgy chiange at 3750 a1z

1. 253 kealfmale 2. 2.6 kecalimole

3. Do kealimole 4. 5.6 kealfmole

ydl aegmler (CF) oo—finefty awanr Fass @ide (CFTR) 7% cAMP-ammd Clawr 2l & | waw
ver @t (e CETR, seffan st §) w2 g¢ O oneper aife o el & s O v gaifi
g1 g fmg oaw @ fav CPFTR (oo o ool gier 8 mev @) welat e ovw pied Bl
prpm) & owite swar v v Crd wlfies & Biden—wiew CI# ST fEEy WAy oA
WM whr & Fe d CFTR w7 aief- R sewl el & @v g gmy § 0 a @
CFTE g & B oidla aaues Rues ey fgdierw & 39 CFTR fGwiw & C1 afiges et &
HOHE T

§H womEsT & e F v A & o el owr g ol 2

| fEietl f sivdew @ men CFTR o arfPatlr o onfh 8 1
2 CFTR @8 & OV ol & wmer syese & 5 8 anar &

3. et of CFTR aidkr o gleavl savlem g & )

4. [l A CFIR @ighs & gwrm Fard go e gy &) oawg
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Cystie fibrosis {CF) transmembrane conductance regulator (CFTR) protein is known to be @ cAMP-
dependent CI channel. CF patients {with mutant CFTR proteins) show reduced CI” permeability and as
a result exhibit elevated C1 level in sweat, To prove this, CFTR proteins (both wild type and mutant)
are ingerted in 2 model membrane (liposeme) and C1° transport s followed with radicactive CI7, It is
known that topology of CFTR in membrane is very important for its function. Despite no proteolytic
degradation or denaturation of CFTR proteins, wild type CFTR failed to transport 1 in liposome.

Which of the following is the correct explanation of this?

CFTR protein gets mutated during insertion in Hposomes.
CFTR protein loses affinity with C1° ions.

CEFTR protein gets wrongly inscrted in liposomes.

CFTR protein loses channel forming property in liposomes.

B B3

FET ASTIHIEAT # S Swwr @ waters witeie anuTe sy g & g Aol 9y sma
T kR @) AEEa wv fw o ottt erdvile avemelEray @et ol R S 6
FlaT # o o bt TR e = - I e e e et e oy e l::l‘-rjr'?;"-;" T e B
#i 7 gltwwl o o wueew ot @ F amrEt @ we g § ente o s farmr nEa @i
:;Wﬁ# s @t ot & ) U mEE goaly aRaEr Al ATP e T # sy N SR ety &

T iRy # amn # g st (NADH, ATP, ADP, P) %7 affaies &i29 gir & 4
gy et vy st gelapty witaeT @ B awwendl s sy wEl s wieT A E
s amgchailigr s vt @t ger o afle arerd) gl & '
ST HIGETEI Gl FT Gy e T8 # o

e e

The respiratory chain is relatively inaccessible to experimental manipulation in intact
mitochondra pon distupting mitochondra with ultrasound, however, it is possible to isolate
functiona! submitochordrial particles, which consist of broken cristae that have resealed inside
out into small closed vesicles. In these vesicles the components that originally faced the
matrix are now exposed to the surrounding medium. This arrangement helps in studying of
electron transport and ATP synthesis becanse:

1. it is difficult to manipulate the concentration of small molecules (NADH, ATF, ADP, Py)
in the matrix of inlact milochondria.

2. in broken cristae, the enzymes and other molecules responsible for electron transport-are
more active, '

3. intact mitochondna are more unstable than broken cristae.

4. purification of intact mitochondna 1s not possible

teft T e £ A fiveiT @7 sl (WierR) v O ae a el v # R A 9 nm vg
o S nm 5l & &l sy o d2 e spferatlal a1 ARl e &6 umearesd #Ew
e () ® (et st amide 25 P

FR b2 Z. 111 3. 10421 4. 10/1]
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79. Assuming that the histone octamer forms a cylindet 9 nm in diameter and § nm in height and that the

hurman genome forms 32 million nucleosomes, what fraction (approximately) of the volume of nueleus
(% pun diameter) is occupied by histone octamers?

1. 1721 A i 3.0 10721 4. 1011

Bl ehswve 33342 Bimdi-woms o o avie 2 ot s whew # qued aw we Sva @ ares B
& ut midis il 2 1 3wl # @ s @ e e @ By sewe s G o
Hiv wame witErdl o gad @ ooy S T TEn 21 e st § piadiy # By e
FEr & olew G A @ e W enlur man @ (X Y 09 2 ® ot e mr 8 )

AL firein

A & & @r-ar ol # 7

1, XisGrYisGe+MandZ 155 2. XisG,YisSandZisG+M
3. XisS, YisGo+rMand 2is G, 4 XisS, YVisGandZis Gy +M

80. Hoechst 33342 is 3 membrane-permeant dye thal Quoresces when it binds to DNA through a
mtercalating process. If a population of cells is incubated bricfly with Hoechst dye and sorted in & flow
cvlemeter, the cells display varicus levels of fluorescence in differem phases of cell eveles as shown in
figure below (marked as X, Y and 7).
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Which of the following is correce?

1. XisG,Yis(h+MandZiss 2. XisG,YisSandZis Gy + M
L XisS,YisG+MadZis G, 4 XisS YieGandZis G, +M
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81, The scatter plot of growth rate and growth yield for 100 random environmental isolates of
bactena 1s shown below:

Grovess o ey
ek e

gty raty m——

Which of the following can be inferred from the data?

The two parameters are not related,

Growth rate is inversely proportional to growth yield.
Growth yield is negatively correlated with growth rate.

High growth rate cannot be accompanied by high growth yield.

F= ik bl
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Mrouble stranded DNA replicates in a semi-consorvative manner.  In an i witre DNA synthesis
reaction, dideoxy CTT and dideoxy CMP were individually added in excess (in separate reaction iubes)
in additien w ANTPs and ather necessary reagenis.  Rare of DINA synthesis was measurcd by
incarporatien of “1-thvmidine. The four graphs drawn below represent the rate of DNA synthesis in
Pwe sgparite reachion thes,

Whitch ol the fellewing graphs represents the expected data?
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In semi-conservative mode of DNA replication, two parentzl strands unwind and are used for synthesis
of new strands following the rule of complementary base pairing, Synthesis of complementary strands
require that DNA synthesis proceeds in opposite direction, while the double helix is progressively
unwinding and replicating in only one direction. One of the DNA strands s continuously synthesized
m the same direction as the advancing replication fork and is called leading strand whereas the olber
strand is synthesized discontinuously in segments and is referred o as Japging strand, These short
fragments made discontinuously are labeled as Okazaki fragments. These Okazaki fragments need 1o
be matured inta contmuous DN A strand by which ene of the following combination of enzymes?

1. DNA Pol [T and DNA ligese, 2. DNA Pol [ and DNA: ligase,
5. DNA Pol I and DNA ligase, . 4. DNA gyrase and DNA ligase,

Ci T e L e e e e o e el o e o 1 o ) e e A
T Y el i s e el Y e i v R R e
T m ® w v gl gourmdli-amed ile B Brrdteny wt B st adi g &
G o B B e B el e e o e el —iﬁr—'??r—;'}ai? FoOTE oy
T E P

1. dgitweersgms aflanT e & S | 2. T FVET A
3. dhra ver wdereiemr ST | _ 4, mdfoe ofivelt s s

- A reporter ool line with stably integrated retroviral promoter-luciferase caonstruel was transfected with

an expression vector for a cellular protein. The protein seems to regulate the activation of the retroviral
promoter as analyzed by luciferase activity assay. Which onc of the following technigques will you use
to show “in vive" recrutiment of the cellular protein on the integrated retroviral promoter?

1. Electropharetic mobility shift assay. 2. RNAse protection assay,
3, DMNAse hypersensitivity assay. 4. Chromatin immunoprecipitation assay.

Ui HERET ® moreaney (AR mRMA F geemm AU ag@E @ eld # s mRNAS o wrmdt
ailfii fepd w vy we Qe war Gl T ARNAs i aidle wedve @ B smw wft
I GO o | TE R gy Fr gt e @ Ry Al g g @) snevaear qe el IE'FF# 4
o [ geTsst @ wEehrr @) el wengm &7

l. w7 v verms uf pewarT s s SEE W O Bt 8 g

2. wid g GerEE ST S aEE @ o s WA B )

3. A v dergs wt AT it st @ g arme o wm o §

4. @ aEn-smn dergs R Gow dEe 5 vE sehat s @ aer s 8

A synthetically prepared mRNA cortains repetitive AU sequences. The mRNA was incubated with

mammalian cell extract which contiins ribosomes, tRNAs and all the faclors required for protein
synthesis,  Assuming ne initiation codon is required for protein synthesis, which of the fulinwmg.
peptides will most likely be synthesized?

A gingle peptide composed of the same amino acid scquence.

A single peptide with alternating sequence of two aming acids.

A single peptide with altemating sequence of three amino acids.

Three different peplides each sequence composed of a single amino acid.

B e b =
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Bb. During cetl evele regulation in cukaryoles, there are post-translations] modifications of protein fagctors,
which aci as swilches or different phases of cell eyele. A cell population of veast was transfeeted with
gene jor Weel kmase (modifies Cde2 prowin)l. Assuming thal she teanslection elliciency was 5094
unly. which ol the tollwing graphical representation of the results 15 most appropriate?
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(C) CAP, RNA oidfimie o amgl Bar ag=r &var 2
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The lac operon in E: eeli, is controlled by hoth the Jec repressor and the catabolite activation protein
CAP. In an @ vivo experiment with lac operon, the following observations were made:

(A} eAMP levels are high.
(1) Bepressor 1s bound with_allolactose.
(<) CAF is interacting with RNA polymerase.

Which one of the follewing conelusions is most appropriate based on the above observations?

1. Glucose and lactosc are present. 2. Glucose is present and laciose is absent.

3. Both are absent, 4. Glucose is absent and laciose is present.

ferlee Jirar # Savawy FHAE @ e v Bawe ot wed e ¥ 0l we o w v v
Fitn it staveeT 8 59 1 o e nieiwliEl v geeiil av o Tt BT anaeey
= fey avaiT &% @@ £ | 59 9 v Sle-wamdl 2 (TLR2) # o ey = st
T IW A wwm # ) omTvanT # awg svldl wideneers # e F sw 2 wmr B
S greaioral & fr i 8 S seEr g e e o s v #
Fraverdt B 7

. Fre) wichevia-Radever sl p-feoge wigeal-2ew2s (3-MCD) |
2. arar pH #t aee e R st |

3. P-MCD vF amlaew sehgs @=F 8

4. FRETLR2 windz

Upon ligand hinding, cell surface receptors move laterally to be capped and internalized, Leishrania,
4 protozoan parasite, can use several receptors on mactophages to gel intemalized. One of them is
Toll-like receptor 2 (TLR2) that binds lipophosphoplycan on Leishmania. Onee intermalized, the
parasite is destroyed in the phagolysosome. Which of the following treatments of Leishmania-infected
macrophages will result in lowest parasite number in macrophages?

L. membrane cholesterol-depleting drug, B-methy! cyelodexirin (B-MCD).
2. ammonium chloride that increases lvsosomnal pH.

3, both B-MCD and ammoenium chloride.

4, anti-TLRE2 antibody.

AT {7 quren o gowigdne FEN (FSH) & &7 foua Bl & o7 gerraTT w19 g
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1, gyl wEem @ Wiy evd 5 LH Aesy ane Seele R Toure e qvE Wl

1. g el B W Wl o evoiediT Mary ol cAMP T & &g HHE H
FSH mRNA B Joarae qgq o7 siee f&ar o wa | ;

3. gaohy aldee el ®y Sl =7 TSI fmigy aife aoame &7 g sy wger 4
(T e e :

4, gty sl & et LR o FSH Aevsy 597 cAMP S7eT &7 Sied FHoT |

Level of follicle stimulating hormone (FSH) during infancy and adulthood is the same but
spermatogenesis is seen only during adulthood. mENA levels coding for FSH receptor are also found
10 e the same in lestis of both age groups. Which of the following investigations will clarify this
paradox a little mone? '

1. Culture testicular cells and add LH (o see testosicrone produttion.

3 Culture testicular cells and add testosterane to see comparative rise in FSH mRNA from both age
FTOuPS. _ _ |

% Cultere testicular cells and 2dd FSH to see comparative rise in cAMP production by both age
EPOUPE,

4. Add both LH and FSH to testicular cells and evaluate cAMP producticn.
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In a tissue, cells are bound together by physical attachment between cell to cell or between cell to
extraccilular matrix. Following are some of the characteristics of eell junctions:

(A) Adhcrens junctions are cell-celk anchoring junctions connecting actin filament in one cell with
that in the next cell. -

(B} Desmosomes are cell-matrix anchoring junctions connecting actin filament in one cell to
extracellular matrix. \

{C) Gap junctions are channcl forming junctions allowing passage of small water soluble
molecules from cell to eell.

([} Tight junctions are occluding junctions, which seal gap between two cells.
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(E) Hemidesmosomes are cell-matrix anchoring junctions connecting intermediate Glament in ane
cell to extracellular matrix.

Which of the following combination of statements is NOT correct?

1. (A)and (B) 2. (A)and (C)
3, (C)and (D) . 4. (D)and (E)

AEllE od s wews W W & dwesiaw e T T B
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Oncogenes and tumor suppressor genes are termed as cancer-critical genes.  Increasingly powerfil
tools are mow available for systematically searching the DNA or mENAs of cancer cells for either
significant mutations or altered expression. To identify independently an ONCORENe OF A fumor
supressor gene, which of the following would be the most COMVINCing tesls to use?

1. - Transgenic mice that overexpress the candidate oncogene and  knockoul mice that lack
candidate tumor suppressor gene.

2. Transgenic mice that overexpress the candidate tumor suppressor gene and knockout mice that
lack candidate oncopene. '

3. Transgenic mice that overexpress the candidate oncogene and tumer SMpPPICSsor gene.

4. Knockout mice that lack the candidate oncogene and tumor SUPPIEssor gene.

T BT Shr @ T R g ver) BE 8 s maw e BT A @ ewe
3-8 mﬁ#mma‘mﬁwﬂwmﬁw;ﬁ'eﬁmaﬁwfww}?mﬁaﬁraﬁ#
TerE-Aiee gfiffsl ¥ omEe & oRT www oww | s @ By e oatn @ oww d
aiwel @i avatr dved afeeT # A dite oife o EEe @ v Sy aur g gl aret
@ v (AT O @ SwEiT we gy o dved wiileT amwa veT | SN AT @ WA SR T
T B Hwar # 7 '

yETgE- AR ghE e avardt &

derra—fane wRifel wr amre & 7€ gar vl weetvr o gem @t vl of
e afifsl wT aweT & 98 gar w4 B eid-wawe © g T
Verss—farne ol Hiafer g B vemer w8 ey e :

_-Ih-'LthJl—-

A large protein of a pathogenic bacterium has been enzymatically dipested to generate a mixture of
peptides ranging in size from 3 to & amino acids in length. Peptide mixtures were then administered in
experimental animals to generate peptide-specific antibodies, In order to develop diagnostics for the
bactenia, the antisera were used for Western blotting to detect bacterial antigen. Western blotting failed
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despite the use of @ wide range of antisera concentrations, What is the most probable cause of the
probicm?

Peptide-specific antibody mixture is unstable.

Peplide-specific antibodies were not generated a5 adjuvant was not administered.
Peptide-specific antibodies were nol generated as they were not coupled to a protein carrier,
Peplide-specific antibodies could not recogmize the bacterial antigen.
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A mouse was primed with trinitrophenyl-lipopolysaccharide (TNP-LPS) whereas another mouse was
primed with TNP-Kevhole limpet hemocyanin (TNP-ELH). After three weeks, these mice were
sacrificed and splenic cells were ractionated to B cells and T cells. B cells from TNP-LPS primed
mice were co-cultured with T eells from THWP-LPS- or TNP-ELH-primed mice. Similacly, B cells
from THNP-KLH primed miee were co-cultured with the T cells from TNP-LPS- or TNP-KLH-primed

 mice. So, we have four co-cultures:

(A3 BITLEE LS (B RTHILPE o TTHP-KLH
I:':--:I H'l:""?"r::.ll i TI w15 {D} B'l':‘ill:'"hl.” W 'I"'E":F'Kl-“

Among these co-cultures, where do vou expect the highest 1gG production?

1. LA) 2. (B 3. (©) 4. (D}

94, Sl o e weemat & Bl o paxs o # Gy ey oittenal @ s 8wl §

(AY  Paxt Sy giter & wem g # S o @ Al wwig s 8@

(B) =t gt e @ o @ el o & aifte o A dveeed @ Pafr @ 6% Paxdat
avitatr & wrer gyEito wv we § o E e

(C)  Paxt v @ ggas & 790 giowr o g0 Tew &Y B FW EW E

(D) = giewr & s0f M ot smed BMP4 ©F FGFE g o ol &) sed! & e @
v 2 Paxt s S8 #

T A o dt-w e el § 7

1. (A) @ (D) 2, Q) (D)

3. (B)eE (C) 4, #= (L)

3A
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84. The functionality of the paxd gene in the formation of optic and nasal structures may be

L

D5,

96.

attributed to the following:

(A) Paxt makes the optic vesicle competent and allows lens formation.

(B} The optic vesicle can induce any part of the head ectoderm to form the nasal and oplic
structures, dua o the presence of Paxo. '

(C} Paxé renders the head ectoderm compétent to receive signals from the optic vesicle.

(D) Apart from the optic vesicle, the head ectoderm may also be induced by BMP4 and
FGFE, 50 Pax6 is not exclusive for lens formation.

Which of the above altritnitions are true?

1. (A)and(D} . 2. {C)and (D) 3. (B)and (C) 4. (C)only

P L e e At 8 ferd 5t gl w i o F v St auger e v
HEw ST o | e e el gar | @fe o s w abeew o o dewe sl s
THE @ YT 4 v W O A% THadt 5 T | 4y s nit & 6 i

HeEra! st A s B @ @ Gy @ ot e o et s #
Hewm T UH GlaverEl sreEr s o e ae § o g @ S F werar e £
arfte & Repr oralT gery @ P awar e s ¥ wermar agae 8
e s A R Aoy T @ wre G B w5 e By aibe #w aa

R

In an experiment, sperm removed from epididymis of a male mouse was added in 2 dish containing
appropriate media and cocyte. No fertilization was seen. However, when sperm from epididymis were
directly placed in uterus of an ovulated female, she became pregnant. These observations suggest that:

L. the sperm needs to travel some distance to attain fertilizing ability.

2. the oocyte secretes some biochemicals or factors which help sperm to fertilize.

3. the hormones in body help sperm to attain fertilizing ability.

4. the contents of female reproductive tract interact with speem and activate it for fertilization.

oy FAE wige @ wedf F fe sww reniEe By e §

(A) o oF areredlly st & oy gt & o : :

(B) e awly ooy ooiw i Bereaiae o oof areet @ e @ e o e 2
(C) w7 7w 5 et ot g # |

(D) @&l aife geiel & fepm i frreaitos w6 demere sl g el aier st # 0

e A W - ey wet &

1. (A)ygw (B) ) 2. (Byw (D)
3. (A)L(B) T (D) 4. Q) w= (D)

807 RDM2—3 AH—34,
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96. The following statements have been proposed for plant vegetative development:

a7,

98.

(A) Lateral roots develop from epidermal cells.

(B} Shoot axillary meristem develops from shoot apical meristem during differentiation of
leaf primordia.

() Root cap is made up of dead cells.

(D) Lateral meristems and cylindrical meristems found in roots and shoots result in
secondary growlh.

Which of the abowve statements are trus!

1. [(A)and{B) 2. (B)and (D)
3. (A), (B) and (D) 4. {C)and (D)
st o & ymiE e @ R TR @ g gl 7e el e

(A) EfEme § few dow ods &) a7 ol Bavy |
(B) &% ¥ # 3§ Fvw o vl o & o o gae Bk @ sy et waidr awt £

W BN ey o § wl-wy we g E P

i daw) aig—ardt wrfrl o gl Bee s @
waenE dine) sg-gnd atal & guhidly Bew gar &
#5 oe! de-urd snfial & quivd) ResT B 8
wIRE i SE-ww T o st fee s #

R e S

The pattern of embryonic cleavage specific to a species is determined by two major parameters.

(A)  The amount and distribution of yolk protein within the cytoplasm.

(B The factors in the epg eytoplasm that influgnce the angle of mitotic spindles and the timing of its
formation. '

Which of the following statements is true?
Specics having telolecithal cgg follow a holoblastic cleavage.
species having 1solecithal ege follow 2 holoblastic eleavape.

¥

2.

3. Species having centrolecithal egg follow a holoblastic cleavage,
4. Species having isolecithal epg follow a meroblastic cleavage,

) FEET ar FAF & g ay ey ov o # o A ot ofier @ gt @ eenl
aers & v ounrd av off g wwieET St oo TE o 0E gw Rfehser ey & e o
wveehr ey swieny

sayfa geal & i oY IF 3T AT O O B I T ot o wmiker

(A} Fawaerlt ofimls & o wmrg ower & 5 gt &
(B)  Fmrrerft ol F gae s greer @ sifte sRft &

S5/07 RDM2—3 AH—3B
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(C) ok aftefs o go e mwar @ o gt &
(D)  =ioler ol F wa gy oreer o sias gl 8

0 o s I e e o i
I (B) @ (C) w2 (A)FED) 3. (A) @ (C) - 4 (B) @ (D)

The fate of a cell or a tissue is “specified” when it 15 capable of differentiating autonomously
on being placed in a neutral environment with respect to the developmental pathway. An
embryo will show a developmental paltern based on ils Lype of specification:

Based on the above facts it can be said that the potency of acell is:

(A) equal to its normal fate in regulative development.
(B) greater than its normal fate in regulative development.
(C)  equal to its normal fate in mosaic development.

(ID) greater than its normal fate in mosaic development,

Which of the above statements are true?
1. (B)and (C) 2. (A)and(D) 3. (A)and(C) 4 (B)and(D)
v T & @t Aeew—geed aid o T @ ww A A meii @ el weem @ T

(A) =it ¥ amrerdf wew (AER) 37 ofmfT o fell oy & s wey o ooy ot geeer &
Tl @ ! @7 et afmly v o 2

(B) =% wrw malms & @ @ o o wpree wew @ e v Gy i o) goey 999 ST TEE
T F R o o wier F

(C) =% wf & ferm o g 9v v ARTTT WEEH] wew @ st e [Bar g gl s &
g s weay gt &

(DY o2 g e & o & g o sloet wew @ A9 o o G Ao ove g
ey A @ R ve oftafla 2 F o

g @ifer & v el gainl o @ sle-9 s oftemfs @ my Wi matost sEw (AER) s o
U Elow, @ Fow [wed At fud & # dfe 2R ot e ovee Bt o awivt 7

1. @=.(A) v (B) - 2. wA(B) @ (C)
3. #=(C) r7 (D) 4. (A),(B) @ (C)

In the context of the proximal-distal growth and differentiation of a tetrapod limb following
experiments were visualized:

(A) 1f the apical ectodermal ridge (AER) is removed at any time during the limb
development, further development of distal limb skeletal clements ceases.

{B) If leg mesenchyme 1s placed directly bunl::ath the mng AER, distal hindlimb structures
develop at the end of the limb.
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("1 1f an extra AER i3 grafted onto an existing limb bud, supemumerary structures are
formed nsually at the distal end of the hmb.

(177 If leg mesenchyme is placed directly beneath the wing AER, proximal hindlimb
siruciures develop at the end of the limb.

Which of the above cxperiments would show the possible interactions between the AER and
i Hiimd bud mesenchyme directly beneath it during limb development?

1. {A)and (B) only 2. (B)amd (C) enly

3. (C)and (D) only _ 4. (A}, (B)and (C)

wr meme W T W waEe af—ante aftel @ R # wed § ge w49 Ry
i

(A) PSH afeer g aoiarmret oo Reer glar &

By  ATPREwe e PSI o Mty velomsl o Rewr gl £

(Cy  PSI siTPSI ow g @ Pee Wwi geiles g Bee 89 &
(D} Cyt b6/ oiew 7 reil-aiaiT oice 7ef & 1

ayifeEr aerl @ W AR Ry T wales GE 7
1. (AT (B) 2. WD 3 @EwD 4 B)F0

Fallowing are soms facts regarding localization of photosyathelic supramolecular complexes on plastid
larnellae:

{A)  PSIIis preferentially located on pranel lamellae.

(B}  ATP svnihase and PS! are preferentially located on stromal lamelloe.
() PS1and PSEH zre located adjzcent to each other on stromal lamellae.
(13 Cyt bé/f complex is not 2 membrane-bound complex.

Which one of the Tollowing combinations of the above statements is true?

1. {A) and_ {8} 2. (Cland (D) 3. (B)and (I} - 4. (B)and(C)

v wETE @ wTET § g vl #7 S Swi aewn & ow el g 8 e gt ool
Ul Ay e W A w8

el gy @ et ey @1 &l @ wT e &

AT # a8 afe By aviE ar S eefir v & w9 B # L
F—IETRT mo ST oaifonT sy waf & SwT o & v a2

B Eo -

Upon absorption of a photon, a chlorophyll molecule gets converted to its excited state when
the energy of the photon is

1. - more than that of the grm:i_nd state of the pigment molecule.
2. equal to that of the pigment molecule's excited state.
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3. more than that of the ground state but less than that of the excited state of the prgment
muolecule,
4, equal to the eneroy gap between ground state encrgy and the excited state encrpy.

UfeRfiE arT (ABA) @ gyl ov grews sifv et sl mial @ Wed o g ey A Br v &

(AY  ABA vl o wag &y & gof oiehn @t sorener o &

(B)  ABA e o ol ov meke 9% ® @ smwieT FwaT Sl el wr gle w0 (o ST E
(C)  ABA [Sradfom-ggdiia Pass SoweyT & Gerad sl & [

(D) &t o gl ABA 3t Rrandfam @ e s Aofam it &

FUGTT T F S A9 ey Wt ae # 7

L. (A, (B) & (C) 2. (B)(C) w7 (D)
3. (A) (BT (D) 4. (A)(C) @ (D)
Following are certain facts about the effect of abscisic acid [ﬁﬂ;’aj on the development and

physiology effect of plants:

{A)  ABA promotes leaf sencscence independent of ethylene.

{B)  ABRA promotes shoot growth and inhibits root growth at low water potentials.
{C)  ABA inhibits gibberellin induced enzyme production.

(D}  Scod dormancy is controlled by the ratio of ABA and gibberellin.

Which one of the following combinations of the above stalements 1s true?

1. (A), (B) znd (C) 2. (B),(C)and (D)
3. (A), (B) and (D) : 4. (A), (C)and (D)

ey Wi e yge-svw vl & gerw o aqaft wewathE (EreEE) wiva ff Ty SRt ar
Fo ) WEVETE W WA gy

1. @ gwrer @ ey | Proad Pie sy & ofveds g7

2. W TN & W T Pr W7 @ g gN 4

3. pe-uldl warE evl ov A Al G- DETEl @ wEE SO R S
4. @ aife gev-TT gErn B - 5w T g |

Red and far-red lights are perecived by plants through varous photoreeeptors including
phytachromes. The activation of phytochrome is caused by:

conversion of Prto Pir form through the effect of red light.
repression of Pr form threugh the effect of  far-red light.

equal proportion of red and far-red lights al same fluence rates.
presence of red and far-red light at different fluence rates.

R
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vyl W A sl sfteal @ seifle mE @ asaT e W e manl T ww {q&w)

W v it Fee i awee e e 0B m.r.-'a' @ B Ao wiv—a e poeE
EE v o e e o

1. e ot ol maemn aitv e 2. O T T S
3. fuihegd sravmr sl wer @t et 4. ffeee gaeliaT aitv soeraT

While studying the primary effeets of different abiotic stresses on plants, a rescarcher observed
water potential {-;aﬁ_] reduction and cellular dehydrations. Which of the following combination

of abiotic stresses may cause the observed offect?

. Water defrcit, salinity and chilling. 2. Salinity, high-temperature and flooding.

3. Freezing, salinity and water deficit. 4. Freezing, chilling and flooding.

. Wit SETT-a (PAL) af aww YW (CHS) eyl of it e @ de—mwT &

wam & A PAL sRCHS & maral & Saof o e ewr By gy @

(A} PAL 3 CHS & v gl s wiSmtadi it sewT §
(BY PAL wRagally o oro-i=w are Aol s sar &
{C)  PAL wiwverT of p-7oifte o o oftalfa ov dor &

(D) p-gFiias-CoA CHS i wown 8 giehle o ar amw 80

Trd Wl ey alv—my g far o guieT gt 7

1. (A) 7 (B) 2. (A) W(C) 3. O@®wW () 4 (B)uE

. Phenylalanine  ammonia-lyase (PAL) and chalcone synthase (CHS) are involved in

biosynthesis of phenolic compounds in plants. Following are some statements regarding the
actions of PAL and CHS:

(A} Substrates for PAL and CHS are phenylalanine and chaleone, respectively,
(B) PAL converts phenvlalanine to trans-cinnamic acid,

{C)  PAL converts phenylalanine to p-coumenc acid.
(D) p-coumaroyl-Coa is converted to chalcones by CHS .

Which one of the [ollowing combinztions of the above stalements is true?
1. (A)and (B) 20 (A)and {C) I (Band(C) . 4. (B)and (D)

TEE BT A s mave @ Na VK ATPase &7 weww # @ amliEa 2 avar B gw Rl @
T FET SNy

V. W T A s 8 oftebiyml witat e MaT e oles it #v A i
2. wrewa o el wEmsy O anfEaw gewni@er ot Na w oaeT e av Bar )
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RO o e e e e e NP e T
4, e Sl amEr T vieRGred st o Na'w oitaes aftr o e #y

The intestinal abscrption of glucose is impaired by the use of ouabain, an inhibitor of Ma' (K ATPase.
Indicate the correct explanation.

The inhibiter has blocked the transport of Na™ [rom intestinal lumen to epithelial cells.
The inhibitor has blocked the transport of Na® from epithelial cells to the iniestinal lumen.
The inhibitor has hlacked Na® transport from epithelial cells to the interstitial space.

The inhibitor has blocked Na® transport from the interstitial space to epithelial cells.

e L b

107. so ohy @lfferal @ gevgr gfdagl § r serer g & sy Wt olidoal ¥ el m’ T

107.

I O G 2 e el T T o e e
:;mﬂg'.'Grﬂa.fﬁfwﬁfgzﬂaﬁwfa?gmﬂﬂﬁaﬂam‘mﬁrﬁm&vﬁhn:}aﬂm}faﬁ?mm#wﬂmwm
o o ol el e e e e e e

Fevaml @ gw Sehes Ay & nEe 8

(A)  anffeta wRfRfal § gevart #7 golm T o afaa o v w A et @ o et

(B) ww oft ot v B o A W v over o ot s gemennt @ o oy gewerl @ el @) gee
5 sl o v Fwi

() uﬁﬂwm‘riﬁwm?aﬁﬁg*wmﬂﬁﬁ?ﬁr?vﬁhﬁ?mcmﬂgﬂdﬁd.ﬁﬁ'ﬁﬁﬁ'
EFR |

() ﬁ’ﬁ?gﬂ&ﬂ#ﬁ?ﬂgﬂ'ﬂrﬁ'wWﬁsﬁ‘?eﬁﬁﬁrﬁgwﬂﬂgﬁﬂ'r}a

frey of o wiT—ar we & 7
1. &= (A) 2. #E(B) 3. (B)w(C) 4. (A) (D)

The stereccilia of auditory hair cells are arranged in rows but the heights of stereocilia are not
the same in all the rows, Though the height of stercocilia is the same within a particular row,
the heights increase in subseguent rows.  When the stereocilia of shorter rows are
mechanically pushed towards the taller rows, the hair cells are depolarized but a push on
opposite dircction hyperpolarizes them. The significance of this graded height of strereocilia
is:

{A) Each row of stereocilia may be displaced independent of other rows in physiological
conditions,

(B) The tip of the taller stereocilia will show greater displacement as compared to shorter
ones when all the rows are moving in the same axis. '

{C) The hair cells will be depolarized or hyperpolarized in different grades when the axis of
displacement is changed.

(D) The taller stereccilia are involved with depolarization and shorter ones are
responsible for hyperpelanzation.

Which one of the following is correct?

1. [(A)only 2. (B)only 3. (B)and (C) 4. (A)and (D)
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qevt # GnRH i@ (0-6 wE & oy %) aifv o # et (4 of o afle @} ag a9) g g
# | wiam afe yd-mwver gier (wenr 2 of @ ang ov ) GaRH @ s g Gy sy &t vaw 4 LH
S FSH 37 v SRivane 2 9% & A @ ame % v w gorw 4 o onn # | 3w g wew & -

(A) gd-orvg g F Epwdehe Wi g #

(B) drw ov GnRH &7 g g snftr ginr & 4

(C) diw weamwen § Retda et &

(D) dhw 7= & oftguT @ o amens o i 8

ey of o wl—ar mdt # 7
L (A) o (B) 2. (B)va(C) 1w (C) 4. arz(D)
GalH is seereted during infancy (0-6 months) and puberty onwards (4 years and above) in monkeys.

However, Lv. injection of GnRH during pre-puberta] period (about 2 years of age) led 1o elevated LH
and F&H in blood compared fo unimeated 2 vears old monkey. This suggests that:

(#) hypothalamus is aetive during pre-pubertal period.,

(B) GnRH action on piturtary is age dependent,

(C)  pituitary matures during adulthood.

(D)  pituitary is active in all the stages of development in monkey.

Which.one of the following is trug?

1. (A) znd (B) 2. (B)and (C) 3. (C)only 4, (D) only

ver iy Wil W 2w s & L e @ sl sfaev A o ovaw st e ww ol ar e we @it
WAE § | BE ANE F Fued o T g ¥ Rl o Sgey 7w @ Benf A # st

F, e oft e o R § wi Ay gee T gar ¢ siver 3 o wd were @ gt woaw
sy & aw F whe-fraw S gweed @ w0t 3T s g B -

{A) et femegifomo (B) 9w oo
{C) W s (D) 2l R

Frer ot als—sr ot @ 7

Lomma) 2, wA(B) . B (© 4 (O (D)

A person has been suffering from night blindness. On consulfation, the dector advised the persom to eat
carrots andfor cod fish eil. After some time having seen no improvement, the doctor gave the person
Vitamin A injection. Still no marked improvement was seen. The doctor mooted several suggestions

mdicating lack of the following enzymes for the failure of treatment:

[A) Retinol dehvdrogenase (B) - Retinal reductase
() Retinal isomerase (D)  Retinal synthase

Which one of the following is correct?

L. {A)only 2. (B)only 3. (B)and (C) 4, (Cyand (D)
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110, ergviefivmsiig o o o0 & v o ungeye & @0 g WY & & | S S
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ETEV Il - amirT S & g fman @ awwen § | W v @ gy e et g ar
R iy wew TV GROT AT

(A) =miee wedlve gele (TSH). (B) wmwige sgdvs (TSI
(C)  wrmighfi= sgnleer gl (TRH), (DY  thremgwies sml (PTH).

amert g # ol anpdteifdeelinr & v B o o SlE—w ooverat & 7
I (A 2. wE(B) 3. (A Q) 4 (C) e (D)

A person suffering from thyrotoxicosis has extremely high level of thyroid hormone in blood. There is
a falure ol feed back regulation in hypothalamic-pituitary-thyroid axis. The detailed blood
investigation exhibited high level of the following:

(A) Thyroid stimulating hormone (TSH).

(B) Thyroid stimulating immunoglobulin (TSI).

(C) Thyrotropin releasing hormone {TRII.

([} Parathyroid honmone (FTH),

In your opinion, which one of the following is the reasen for such thyrotoxicosis?

1. {A)only s {B].n:m]}' 3. (A)and (C) 4, (C)and (D)

TR S SR @ Wk F fer 4 @ s eud g a6 & 7

| periT TRy o o Rrewt 4 o w &

2. T WH; @ sftefio st &7 weagT T8 o ged

3. whesfiawvr sy Sfvem @t oo g @ Rt & Ryse el #

4. maEmiis @ Bareleor pl o aiifEeia alfeiem et o Fefe a0

Which of the following statements regarding aquaporins or water channel is NOT comect?
1. Aqguaporing are found in both plant and animal membranes.

2. Aguaponns cannot transport unchanged molecules like NHa.

3. Phosphorylation and calcium concentration regulate aquaporin activity

4. Activity of aquaporin is regulated by pH and reactive oxygen species.

w T # 3 v poen w6 uE deml w7 wevr BRI @ oA T A F, wah e g
T Fel B we d wiaas W R Fe wi F ol gd sy gwe 0: 7 @ agunr F o v g
(g o A et R av

{A) v &t O v & ed B o awftoels e gol S @ T awver F )
(B) 7z gt v wady swagss gaddy & | _

(C) 77 v ol wara & o weiEew &

(D) zr B & & tw geEe F )

w5 T e & | wh-n 5l E L
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. wF (A) e (C) 3 2. 53 (A) (D)
L (AN (B) v (D) 4. (A)(B) @ (C)
When two independent pure lines of pea with white flowers arc crossed, the Fy progeny has
purple flowers. The F; progeny obtained from selfing shows both purple and white flower in a
rati of % 7. The following conclusions were made;
{A)  Two different genes are involved, mutations in which lead ta formation of white flowers,
(B} These two penes show independent assortment.
{C) This is an example of complementary gene action,
{13} This is an cxample of duplicate genes.
Which of the above conelusions are cormoet?
. (A)and (C) only 2. {A)and (D) only
30 (A)(B)and (D) 4. {A)(B) and (T}
sedymer g ardl) ve wlffar O wre ol alfhenat e o st & fFEE W a0 a s & Al
gt el ey ey Eler & wE -
|, RTR §e GREREET AR @ m SR F SR
2. By Gty sriE B ® wE S & awe |
3, we awer Gl omlElt fema & sen GG @ ER
4, o s el ol 8 anfagl feinedl & e aifdulerr @ ey
A cell undereoing meiosis produces four davehter n:-::]ls, two of which are ancuploids, while

two arc haploid. This can occur due to:

nan-disjunction during first meiotic division only,
non-thisjunction during second meiotic division only.

non- disjunction during either first or second maeiotic divisions,
non-disjunction during boeth first and second meiotic divisions.

LR

£ wlard & o o wrofaftfel st Befir B mr fed et o @ G CA 9ife oY sreear B
gr m@E ¢ B Al A @) slfde-wedye oy @ dife B, C ol D weag & ol @ Pl e @
T 37 R AT A § D F W v Wi I §T w0 T | A afie ot i we
& b e &

Mutant Medium supplemented with compound
A B = D

{ ] 0
2 + 0 1] +
3 | 0 + +
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‘gl Twha E AR ‘i}’.gﬁ'ﬁﬁw :
Fre o 7w (el A T8 e avew ol amer &7

1. B=C—=D-+A 2. C=D=B—A
3. B=DU3A 4. A=C—DoB

Three E. coli mutants arc isolated which require compound ‘A’ for their growth. The
compounds B, C and D are known 1o be involved in the biosynthetic pathway to A. In order 1o
determine the pathway, the mutants were grown in a medium supplemented with ONE OF
THE COMPOUNDS, A TO D. The results obtained are summarized below:

Mutant Medium supplemented with
 compound
e o e e D
= com] I 0
i I S (I *
B e I B R

“+7 indicates growth; ‘07 indicates lack of growth
Which of the fallowing equations represents the biosynthetic pathway of A?

L. B=C=aD—A 2 C=D—=aB=A
3 B—D-—aC—A F- R L ey 1Y

gwali @ T jarr e

(A} X- @EerT s (B) X- wmer marl!
Oy sl st (D} et oo

s R A o el o B Tl a8 T e A
B O

g

e U

1. (A (C) 2 B 3 ©wD) 4, = (D)




113, Following are four modes of inheritance

(A) M- hnked recessive {B) X- linked dominant
(1 Autnsomal rocessive (I Autosomal dominant

Which of the sbove modes of inheritance can explain the pedigree shown below?

@O
O e
e O

L (A}and{C) 2. (B and (C) 3. (C)and (D) 4. (D) only

&
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v v WAl Ay | wenfam Ber T v aw gt ~ 10° e &) wpe g of S T
dit wreferec |« 107 @ arereor & @ aw ¢ gw g e 8 srqalier qeatas @t s s et @
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The auxotrophic strains of £. eoli : A (met bio the " lew’ thi”) and B (mer * bio™ .r.i't few thi)
were incubated together for 18 hours in a liquid complete medium and then ~ 10* cells were
plated on i minimal medium. Prototrophs were observed at a frequency of 1 % 107 cells. This
may have happened by a process of genetic recombination between the two strains or by
mutation of the straing, Which of the following control experiments would help rule out the
possiblity of mutation?

1. Plating strains A and B directly on minimal medium.
Growing the mixture of strains A and B for 18 hours and then plating on complete
mgdium.

3. Growing strains A and B individually in a liquid mmp]n:ie mediom for 18 houwrs and then
plating them on a minimal medium.

4. Growing the obtained prototrophs in 2 liguid complete medium for 18 hours and then

plating them on a minimal medium.
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Four different mutant lines showing similar phenotype were identified from a genetic screen.
When genetic crosses among these mutants were carmied out, the first mutant was found to

complement the second, third and fourth mutant lines. However, no other complamentation was
ohserved. How many complementation groups do the four mutant lines belong to 7

1.. -Qne 2. Two 3. Three 4.  Four

118, v ol wrreear wrerell Gy meer swfdh 2

(&) o 10 757 ammr 3 difear & oo @ T A = W% T Ee

(B) «ifers oo GBaver mom s < 100 km® s afimeer a0 < 10 km'

(C) oy aree & 50 # o afaw dig 7

(D) a= Refdr & Bates @t sy sma 10 ol srvr 3 gl o o w @ 500 #
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118. A species has the following population characteristics:

(A}  Reduction in population size = 90% over the last 10 years or 3 generations

(B)  Geographic range: Extent of occurrence; < 100 km® and Arca of occupancy : < 10 km?

{C)  Population size less than 50 matured individuals

(I}  Probability of extinction in the wild 15 at least 50% within the next 10 years or 3
generations '

To which of the following ealegories the species will be assigned according to [UCN
categonzation of threatened species (version 3.1)7

1. Endangered 2, Vulnerable
3. Critically endangered 4, Extinct in the wild
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119. Which of the following hypothesis best explains the occurrence of Himalayan floral elements in Westemn

120.

120,

121

Ghats of India?
l.  Continental drift theory 2. Dcccan trap thoory
3. Himalayan placiation theory 4. Coromandel coast hypothesis
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Why lvsogenic cyele s more beneficial to o virus then Iytic ¢vele under certain circumstances?

L
2
i

4,

The lysogenic cycle prevents local extinetion of the host while still retaining its infection potential.

By integrating with the bactenal chromosomes, the genetic instructions for the virus beeome
refreshed after one or more replication events during binary fission.

Lysogenic infection eycles do not harm their host cells, so they can produce virus particles
indetinitely. :

Lysopeny causes more mutations Lo occur in the virus, creating more variants upon which natural
selection can operate.
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121 Identify &, b and ¢ in the figure:

a = mitochondria; b = multicelfularity; ¢ = chloroplast
a = mitochondria; b = chloroplast; ¢ = multicellularty
a = chloroplast; b= multicellularity, ¢ = mitochondria
a = chloroplast; b = nuclews; ¢ = multicellularity

fu e bl o=
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122, In which of the following classes of vertebrates there are groups of animals without limbs?

.  Fish, reptiles and mammals 2. Reptiles only
1. Rcptiles and amphibians 4. Amphibians only
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123, The schemalic section given below of an animal imdicates that the animal is;

. mploblastic, coelomie, inveriebrate.

s HrSm T

MheldaTdu’s .

[ p L K-

2. triploblastic, acoelomic, invertehrate,

1. diploblasie, coelomic, invertehrate. 4. rriploblastic, coelomic, vertebrate.

124, @ e owg ov ¢ T & g o Ravr 9 g v By & sgey ar:
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124.  Ata given time, the age class distnbution of a population was as shown n the figure:

e of Iwdlduels

illlng..

4 1 H
gty —

Which of the following can be inferred from the figure?

L. Age class 2 has maximum fecundity. 2. Ageclass 2 has maxirmum survival.

3. Age class distribution is at equilibrium. 4, Apge class distribution is not at equilibrium.
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are @) e e SR R E W@W w5 ey st S0 =t @& st
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| it Species
Community 1 3 3 3 F
| A 20 R 7 5 10
2 B 10 10 110 10 10
3 & W 12 19 8 10
4 D TN S I [ 46

While studying the diversity of 4 communities, 5 species and 50 individuals were recorded from each
community, The number of individuals under each species was listed as mentioned in the following
Table. Inwhich of the following communities Piclou’s Evenness Index (e) will be 1 7

| Species o
i:uunmmu‘nﬂl;.l I 7 3 r z

1 A 0 | E 7 i3 10
2 1 10| 10| 10 10 10
3 C 110N G i ) & o
4 D 1 1 1 1 4{:

mﬁ’ferrrwﬂa?a:crehrrmam—nﬁ?vm Eﬁﬂ?ﬂ#@#ﬂ?ﬁﬁi#ﬁgﬂfﬁmﬁ?isﬁﬁaﬂfﬁﬁ_
Fer & & afa—or watmw wEr £ 7 stk
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(A) | 25"F oroms aife 255 ol amehrer i wiary a7

(B) | 15" & e g 300 wt s i HET

(CY | 15 i‘f“i'w"’?m'“?lﬂﬂ #:ﬁ*ammwr TRELCECES

(D) | 25" & v aﬁ‘? V85 gt SmET iy | Sl gyt g

1. {Aliv, (B)-in1, (C)-1, (D)=t 2. (A, (B, (C)-iv, (D)
3. (AN, (B, (C)-idi, (D)-iv 4, (A, (Bl-v, (C)-i, (D)-iii

Average annual precipitation and temperature are two important detcrminants of world*s major
biomes. Which of the following combinations is correct?

Temperature and precipitation Biome
(A} | 25°C temperature and 255 em precipilation i | Temperate forest
{B) | 15°C temperature and 300 cm precipitation ii | Savannah o=
(C} | 15°C temperaturs and 100 cm precipitation iii | Temperate rain forest
{0 | 25°C temperature and 255 cm precipitation iv | Tropical rain forest
L (A)iv, (B)-iii, (C)-i, (D) 2. (A)-il, (B)-il, (C)-iv, (D)-i
3o (AL (B (C)-0 (D)-iv 4. (A, (B)-iv, (C)-n1, (D)-idi

SI07 RDM2—3 AH—4A




Lt

1Z7.

128.

&0
FWARTT R T O TTUR T QR G N O TTRT BV oS R g OhiaReTTT aRT E‘l; o™iY T Sray, T4 T el - T

i v gl & peE g @ B o sl meed o Brow @

=g J= I
T NIR VIS
A 050 [ 008
B 0.40 oy |
i .50 0.20
. D 0,60 0,20 i

FIE ST UY SO O e o i oY o B ST F
1. A»C>B=2D 2 AR =CER

3 BaCEERA 4, D=A=B=C

A researcher collected information from four forest areas using a sensor to assess their green
cover. Observed average speclral values for each of the forests are given in the mble below:

g Speetral value
Forest | NIR V1S
A__| 050 | 0.08

B 0.40 | 030

C 0.50 | 0.20
- 060 | .20

The forest green cover in the order of highest 1o lowest is

1. A>C>B>D 3. ASDSCSH
3 B=C=DeA 4 D=A=B=(C
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Biologists randomly sampled about 3000 insects from a newly found island. The distribution of their
abundance in the sample was as in the figure given below.

no. of species

1 23 4T B-1% iEA1 318a mE4
ne. o Indivkduale in fhe sempds

Which f the following can be correctly inferred from the graph?

1. Mamy species have only one individual each on the island,

2. The bar on the extreme right represents a large number of species with very few individuals.,

3. Summation of the heights of all eolumnz will b-'.: exactly equal to the total number of species present
on the island.

4. All species from the island may not be represented in the sample.
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In Lotka and Veltera's two species competition model :

ﬂﬂiﬁ;l[ Ky =N, 'l?'":ﬁfu-] o
:.!'.I' K'!
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N, h{ﬁi N?—HHN,]

Ky

Where N represents population size, r growth rate and K maximum carrying capacity for
species 1 and 2. The inter specific competition coefficient a;;< 1 will mean:

Ll

individuals of species 2 have less inhibiting effect on individuals of species 1 than
individuals of species 1 on others of their own species.

individuals of species 2 have a greater inhibiting effect on individuals of species 1 than
individuals of species 1 on others of their own-specics.

individuals of species | have less inhibiting ¢ffect on individual members of species 2 than
individual of species 2 on others of their own specices.

individuals of species 1 have a greater inhibiting effect on individuals of species 2 than
individuals of spegies 2 on others of their own species.
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The rates of mutation in £.coli from lac” to lac’ are determined using a medium containing
lactose, as the only source of energy. The principle of spontaneity of mutations can be said 1o
be violated if:

L
2. in the presence of lactose, the mte of mutation from lac to a'af is increased but overall rate

A,
4.

the rate of mutation increases during starvation,

of mutation is not,
the rate of mutation in fae gene is always greater than that in other genes.
the rate of mutation in fec gene 1s always less than that in other genes.
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1. (A) (B (C) (E) 2. (B), (D) (E}
3. (A) (B). (D). (E) 4. (B), (C), (E)

131.  According to fossil records, the earliest fossils of liverworts are found in the late Devonian, of mosses
in the early Cretaceous, and vascular plants in the late Silurian/carly Devonan. dnthoceros {homworts)
fossils have rot been discovered. Reading fossil records we would say that vascuiar plants appeared
first, then mosses and then liversons.

I}

T L

488 T aa = g 23 a
BNy a0

However, phylogenetic relationships {ghown in the figure) sugpest otherwise. It may be that

{A) evolutionary history can be read directly from the fossil record.

(B) the moss lineape goes back to at least carly Silurian/carly Devonian.

{C) fossils can only set a maximum age for a lineage.

(D) fossils can only set a minimum age for a lineage.

(E) the divergence hetween liverworts and the rest of land plants goes back to at least the early
Credovician,
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Which of the following statements s correct?

L. (A) (B), (C), (E) 2. (B), (D) (E)
3. (A)(B), (D). (E) : 4. (B),(C)(E)
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132, Northern Elephant seals had been reduced to about 20 individuals in the 1800s. Biologists studied
variation in proteins in the species, They found no genetic differences in the protein among different
individuals, This lack of variation is duc to:

the fact that elephant seals live in a constant environment where there is no need for Fenetic variation.
population bottleneck and genetic drift,

natural selection resulting in a single best genotype,

& very low rate of mutation.
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133, Rt Bl ariween & Biffe e o Bomm dlar 8 oo ‘nt 8 ! §9 e 4 (i) #fE wl
Vel @ aigew WA & (i) 9 vt delal wr agen s gt at et wegmt et e s

1. (i) l/n(ii) < I/ 2. (i) Im{ii)> l/n
3 () 1 i = 1 4. (D) Un? (i) > 1/n®

133, There are ‘n’ number of alleles for a given locus in a diploid population. The proportion of all
homozygotes in the population (i) if all alleles are equally abundant and (1i) if all alleles are not equally

abundant, will be:
Lo (i) Un (i) < Un 2. (i) Un(ii)> U
3. (i) Ul (i) < 1n? 4. (i) Lin® (i) = 1’
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Which of the following is a prediction of the neutral theory of molecular evolution that is supported by
data?

1. Humans and chimps differ more in DNA sequences of pseudogencs than in coding regions of
functional penes.

2. Humans and chimps differ more in DMA sequences of coding regions of functional genes than of
pseudogencs.

3. Humans have a faster evolution of most of their DNA sequences than ehimps,

4, The more advanced species have more number of functional genes.
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In hymenopteran insects, males arc haploid and females are diploid. All fertilized eggs mive rise 1o
females and unfertilised eges give rise to males. As a result, if a female mates with a single male, the
females in the progeny are related 1o each other by 73%. But if the mother had mated with many males,
the mean genetic relatedness of female progeny is comectly represented by:
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I, 715 (A) 2. w=(0) I (Bye (O 4. (A)ez (D)
In a Radio-immuncassay (RIA) for glucocorticoid hormone, radicactive glucocorticoid
(tritiated) is added to the RIA cocklail, When the amount of bound hormone was measured no
counts were observed. The following cxplanation(s) were proposed:

A The radioactive hormone was insufficient,

B The radioactive tag to the hormene completely dissociated during storage.

¢ Antibody was not added to the cocktail.
D The specific activity of the tritium was low,

Choose the correct option(s):
1. (A) only 2. (C) only 3. (B)and (C) 4. (A) and (D)
mmﬁ##mmﬁmwwﬁﬁﬁ?—mwmﬁaﬁ T & 7

1 '
§ e aniiblotis
= ] g =y
o2 a [E=5T1aT LT
B i
E T
8 g !
c b r
E E --"II anls
" &
=t =
ime —
4,

e
2
£
W

cameantetlon
eonceniraticn
e




137.

13%.

138,

139.

&7

Which of the following curves correctly represents the process of antibiotic production by
Sireptomyces sp. i

concentration

;

conceniration
concentratien
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For the generation of mansgenic plants in crop improvement, one important regulatory gene X was
overexpressed in a crop plant. Out of 30 wansgenie rice plants generated, 22 showed high levels of
gene X expression. However, rest 8 lines displayed low levels of expression. One explanation of such
observation may be:

L. suppression effect of the ransgene, 2. lmock-down effect of the gene X,
3, gene silencing effect, 4. co-suppression effect of the transgene.
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|, deeE 3 s deme 4 2 ol g owl @ gww e F awT-swm MHC s aey
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Ten different mouse.strains were primed with whole Keyhole limpet hemocyanin (KLH). KLH
was broken into ten peptides for in witro stimulation. The splenocytes from ten different
primed mouse strains were restimulated with each of these ten peptides and the responsivenes
lo these peptides were measured in vitre, It was found that cach of these mouse strains had
responded to one of the peptides. When the peplide 3 responder was mated with peptide 4
responder, the splenocytes of F, offspring respended to both the peptides. Which of the
following is most appropriate?

1. Mouse strains responding to peplide 3 or peptide 4 have different MHE haplotypes.

7. Mouse sirains responding to peptide 3 or peptide 4 have either of these T cell receptor.

3. Mouse strains responding to peptide 3 or peptide 4 cannot process KLH.

4, Mouse sirains responding to peptide 3 or peptide 4 did not express MHC class-1 molecule.

g wiemd (stem cell) 7 Zrae &7 § g9 qAea qw v Afe swwt § Gl of i F
sunly (e W & B S Gga-aTl mie tw sl St & o vgew £ 09 o
qware @ B A F @ si-d Ry i waile geRe sevel o ?
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Tt @ ey Eeral wiPS Fwst F agen o T ant Bl o am of wenvie &
T AT H i e Wil T e |

waper & el Gy et T sl o A o
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Stem cells are widely used for their regenerative property and capacity to differentiate into different
lineages, A person with a damaged liver approaches a stem cell therapist. Which of the following
therapeutic strategics would be the safen?

l. Precuring adult liver cells from a healthy doner and grafling them nte the patient.

2. Transforming skin cells from the patient into iPS cells and using them for further dilferentiation
gnd grafting in liver.

3. Injecting embryonic stem cells into the damaged liver

4. Injecting cord blocd cells into the liver directly.

o wiF v ERed vy @ g il ARl Bvdve wesl gemEidey BT E@ W e
avn e & at o e wer sl o aom @ Ry offe @ B el o) afuar & =y 7
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S &5 CDS v S'UTR & 1
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If one wishes to design a microarray chip for whole penome t:.‘tp;ri:ssitl-n analysis of an eukaryotic
system, which region of the gene should be preferred for selection of unique target sequences?

L. Any region of the coding DMNA sequence (CDS),

2. ¥ region of the CDS and 3" untranslated region (UTR).

3. 3'region of the CDS and 5" UTR..

4. 1% intron only.

sy @ 5 o e F BT e e st A swid 07 Rwmgew wver 8 et €

5'-dephosphorylated DNA + [y'*P]dATP + T4 polynucleotide kinase (T4PNE) and incubated

“for 2 hour —* Ammonium acetate —> Tris-EDTA —> gthanol.

afy AriE v it 8 WHy @ s Reaww g 5t B 7 @ s w8 v 5
T waw e P

I NH.' 5777 TAPNK ot Wi @ 7 & Soim wons ge 99 ol #

2. WH, a7 TAPNK @} w5fam ov 2w & am 3 hoay feor f gufes 72 ghr aney)
3. NI s &7 TAPNK w7 &% oo a8 sor 2 7

4. NH," s dfivae # ey o 3 ¢ van e swor e et d )

For &' end labeling of DINA, the following reactions are carried out sequentially as indicated.

$'-dephosphorylated DNA + [y“P|AATP + T4 polynucleatide kinase (T4PME) and incubated for 2
hour —» Ammenium acetate —* Tris-EDTA — cthanal,

If trace amount of NH.'-is present in the initial DNA mix, which of the following statements would
most likely be trug?

1. NH," ion activates T4PNK, therchy increasing the labeling efficiency.

2. NH, ion inhibits TAPNE, therefore should not be present in the DNA mix.
3. NH, ion does not have any effect on T4PNE.

4. NH.'ion dephosphorylates DNA, therehy inercasing the labeling efficiency.

e BT T AL B, C afr D v # forme X @ amBn S0 £ oE PR ot @ BT o d
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Four different receptors viz, A, B, C and D bind 1o the same ligand X. In arder to determine which
receptor has the highest ligand binding affinity following experiment was catried out. Cells were
transfected with green fluorescence protein (GFP)-tagged receptors (A, B, C and D) individually, then
incubated with red fluorescence protein (RFP)-tagged-"X" and subjected to FACS analysis. Following
are the results

Racoptor & Hocepter B Recoptor C thiptl]-!’ o

- et
2% 5% | (5% 19%|  [19%52%  |&% 24%
RFP ' i :

spl1o% (2% 8% | (8% 2% |19% 5%

e ——

GFP
Which receptor has the highest ligand binding affinity?

1. A : o Fe il 4. D

2t gt werelty wt SRt @ greiee T @ anga wE W R RE e S

T Ay | e
A | grerde W arETg 100 ko 100km
B | v o oren o wer 30 30
C | arvee b o sifwm & gd 10 m 40 m

i ® smiw g Fer & & Ehh-w g ann @ wwar 8

Y W w7 ages aenen abe # R oA Rond e Al 2

g i @ aEey amrge e @ v frand oft am A #

FET I @7 R g sthw & o i o Rard o S
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During line transect sampling of two solitary species of ground mammals the fellowing obscrvations
were made:

Smaller species Larger species

A | Transect length 100 km 1 00km
B | No. of animals sighted a0 36
C | Mean perpendicular distance from transeet line 10 m A m
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Which of the fellewing can be inferred from the data?

|, The smaller species is more abundant but seen less frequently.
2. The smaller species iz less ahundant and seen less frequently.

3. The larger species is more abundant but seen less frequently.
4

The larger species is seen more frequently, but its abundance cannot be  compared with the
smaller species.

et et & 2 Trp sfivd Tyr a@fome & ¢ QIS @& anftaw s b 17000 D 8 st Trp o7 Tyr &
#AA: 204 H IS0 D. 280 nm &%, E)%, @ 1% (giv) Trp ¥7 Tyr Ois &7 | 641 o9 ST o swieo
T FP eenr & e 269060 i 8333 # o oET @ 280 om o | mgim] B 8)F 09 lem
ST o s 2

1. 0.1 2. 10 ST E 4. LET

A protein containg 2 Trp and 4 Tyr residees. The molecular mass of the protein is 17000 D and that of
Trp and Tyr are 204 and 180 D respectively. Values of E|”" | the absorption coefficient of 1% (g'v)

leim "
solutions of Trp and Tyr in 1-em cell at 280 nm, are 269.60 and §3.33, respectively. The absorption of
| mg'ml protein salution in 1-cm cell at 280 nm will be:

| B | 2. L0 < SN 4. 1.7
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