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[ T A PART A

1. @finr s a7 swww a9 o @ 1. The areas of the shaded region in em’ is

E‘m
Som g
Jom
.

s sty I {s-r—ﬁ] 3. (m=2)
7 A2

n 3\ le Zo= F {;'r+2}
(228 e | Al

2. w Ty it gty @ arr @ shr e | 80 The angles of a right-angled triangle shaped garden
st oF & o T Bl wr 10-00 Aev 8 are in arithmetic progression and the smallest side is

qrT 7} e W ww way Hew d # L0060 m. 'l'rlw tofal length of the fencing of the
gardem imm iz
3. 12.68 4. 2268 3. 1268 - 4. VR
3. o & wwl arpoe Rt sfgm w1 e AB |3, ABisthe IO lhic s ol s Sl the
&1l AQ=2AP 8} P 7 o i e diagram. [T AQ = 2AP then which of the [ollowing
wlt & 7 is correct?
o 0
| |
A B A B
] u
| ZAPB=2AQD 3 g,zm:.;-mgn
2, ZAPB=2-408 2. ZAPE=2L408
3. £LAPB= .7 AQB 3. LAPB= £ AQR
| I
4, i;II’H':E{AQE 4, .i.df'ﬂ=-&-f_’.-i[lﬂ

4. TEWE F W wgE A # wawen 25% mied | 4. The rabbit populztion in community A increases at
¥ I H Al & wele wqE B @ 9l e 50% 23% per year while that in B increascs at 50% per
giied & | 3 wE A #R B @ ToEe year. [f the present populations of A and B are
wAEsar; @ f al gt of grveny g Boafv equal, the ratio of the number of the rabbits in B w
WHE A o Tl S W e Fipanr gt - that in A after 2 years will he

1. 144 . ES |17 1. 1.44 2o a2
3. 199 SO . 3. 180 4, 125
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(a) Trgre my siewrr g §
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Two moles each of Oy and Ty are in twvo separate
corlaimers, gach of volume ¥, and at 150 *C and |
gtmosphere. The two are made o react i a thind
conaingr 1o form  water vapour unil B oas
exhausted. When the temperature of The mixiuwre m
the thied containee was restored 1o 150 20, a8
pressure became 1 atmosphere. The volume of the
thied wountaings st be

T I 5%
I g A

Helimm and argon gases in e Separile coniainers
are gl the same lemperature and so have different
roof-mean-square (r-m.5.} velocitics. The two ane
mixed in 2 hied comaimer keeping the same
temperature. The ros. velocity of the haliwm aoms
imeLhe Exmeng i5

serars than whal ot was before mxing.

lese than what it wis befone mixing.

eqza! 1o what it was before mixing.

equil i that of argon atoms i the maxiueg.

The oninseral ale 15 used in the manufacture of soap
hocawse if

{2 wives bulk to the produect
k) ills bacteria
{c) gives frogrance

{cd] 15 50ft and does not serutch the skin
Whech af the abave siatemenis isane correcty

Lo dy 2 (ajand (<}
37 (&) and (B) 4. (a} and (d)
I g o an inorgasie coanpoucd X500 coastaining
a volatile impurity was kept noan oven at 130 %C for

&0 minutes. The weight of the residue after heating
is & g. The percentage of imparity in X was

1; 13 2 B
3 A 4. 80

Om a ¢ertain night the moon in its waning phase was
a half-moon. At midnight the mean 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. mwiis fiywey & ve v w5 e gw | 100 A gemstone is iradisted in 4 nuclear reactor for 3
il fvar wer & ) AfEvew & oo B oo days. Ten days after imadiation, the activity of the
e & WD TR st @ wieer soo chromiwm radivisotope in the gemstone is &0
Rues oy o2 & ¢ foow & 5 BT aw disinlegrations per hour, What is the activity of
AehEtEy @ widemr fee s afd zael chromium radivisotope § days after irmadiation if its

wfy 5 fi @ 7 half life 15 5 days?
l. 300 3 150 _ [. 300 2.5 1Al
3. 2400 4 1200 3, 2400 5 1200

11, e oz & wverry By w9g o a9 A 8 _ ] .
ol agem & (oW @ g @ o W 11. Displacement versus time curve for a body is shown
fivg @ ¥ @7 W @ AR ot e ad in the fipure, Select the graph that correctly shows

T the variation of the velacity witl time
|
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1. A e # oo ar wme B, O, D s R &
2. R movprs & gwa am g AL B C s D #)
3. D ooy & et ae meaw O, B, A v ROE
4.0 Femms f pes aw o BB CaN D #
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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. aamrele 2. ancllipse
3. 4 square 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 it increnses,

2. 1ge gets converted to water as the pressure
exerted on it decreases.

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

4. blades do not penctrate into ice,

Four sedimentary rocks A, B, C and D are intruded
by an igneous rock R as shown in the cross-seclion
diagram, Which of the following 15 cormect 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,
I3 is the pounges] followed by C, B, & and R.
A ks the youngest followed by B, B, C and [,

bt sl s i
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16. o o gorf o & BN @9 N & OEw o
e i & A o of £

failure

Slress —

Strain—

e o & alay eus wew 87

|, Bpanr fis F ahy s R

g By

?rmﬂﬁ'.f fors ww ahy enffewnr e e gl
bt

3, [T g g ohw et g e 7 wed A
a7 a1
?mﬂ#wmwhwrﬁ‘fﬁ#-?ﬂfﬁﬁ EET
b

B

17, wr sfte 2 35 ft & o @ Bea sl @
Fiar ey e Sk @Y wd g o gww w # oo
[ ey o wterr i AT E P

4/’\

teomaas [g]

tima (day]
1. v @9 & araae

2. 20 B

3. 20 %30 S ow i

4. 307 40 B=F 2 de

18. & (R v avt v &2 () o (i) o
) & o wew (r) faf o 9 () 9
F EWT T AT e ¢ Wi gerET w3
T HoaT § @ me ¥ Al e ahy dur A
A G o oy Wi ey B 7

1. TtRr = T(RR
2. TiEr = trr

3. TTEE. « ttrr
4, TTRR = TiEr

Lix.

1T,

7

GET IT ON
Google Play

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

fatlure

P

Strain —=

Stress —

Which of the following statements is true?

1. The salid deforms elastically till the poant of

failuee,

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

3. The solid comes back to original shape and size
on fatlure,

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.
Aroend which time is the rate of prowth zero?

Edoamiaa []

= X
Gres fdare]

10

Close to day 10,

On day 20.

Bebween days 20 and 30
Between days 20 and 44,

e

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

was crossed 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 = T

3. TTRE x ttrr
4. TTRE x TiBr
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V9. i epbyady el ant lte aaot o aRReeda # | 19, Three sunflower plants were placed in conditions as
W nay aT idicated below,
gier A Byas war & Plant A 580 air

Plant B : moderately tucbulent air
Flamt C : still wir in the dark

sifer B ;WU W9 8 e w

T S & Py w1

=

Frer & o b g R Which of the tollowing statemeants is correct?

Transpiration rate of plant B = that of plant A:

o _ _ Transpiration rate of plant A > that of plant B.

BES AW QrereseT o7 e G B o) gv @ Transpiration rate of plant C = thal of plant A. V

g @ GNTEWT T = okl A FF queaw - Transpiration rate of plant C = that of plant A =

5 that of plant B,

A, uls C & worgeT 37 > @9 A FF wewam
77 = it B A wreere gy

o B & oweawer g > oght A a8 3w 8

e ler BI =

bt [od nem

20w B @ 2 e 4 W slvm 20 g 8 20. Which ﬂf:th-:: following is indicated by e accom-
panying diagram’?
a &
—_— il ——— h
C
a
b
g
| L a+plrralrr == or e
1, a+ab+abt+, . = aff =&} for |bj=] 2. a> b implies a = A
2 oa»h@ews o B 3. (@) =o'+ 2ab +4°
3 (B 2 < Tk pt 4 a > bamphies =g <—p .
4 a>b o gww@ —a<-h
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PART I3

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

1. M1 &:
3. N7 4,

™3
Mo

. The oligopeptide, F-A-R-F-M-T-8-R-P-G-F, is

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

4 2

I
Bt 4. 0

« Which one of the following interaction plays

& major role in stabilizing B-DNA?T

1. Hydrogen bond

2. Hydrophobic interaction
3, "Wan der Waal's interaction
4, lonic intergcticn

Phosphatidyl zerine, an imporiant component of
biolegical membrane, 15 located in

[ theoiesleallet kol Mipflops Lo inmer
lzafict under specific conditions.
both the leaflers,

the middle of the bilaver.

the inne leaflet but fiplops 1o auter
lzaflel under specific condilions,

e

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

1. it gets internalized by phapocylosiz
inside lysosomes.

2. it is wery unstable and has low shelf-life,

3. i pets intercalated in call smembranes.

4. it's drug emrapment efficienoy is very
T,
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26, it o dhary Fmfr 87w egdeT e | 260 Major stimulus for spore formation in bacteria is
favar @ #

[ mutrition limitation,
1. ww @ S g &, heat swess.
. e oarmy B 1 cold stress,
s R O T i 4, pH siress.
3. ghnar aarg g L
4, pH R gy
27, ATP-amsry el (AR e 27. ATP-hinding cassette {ABC) tansporters
1, o & el Porongloidhr ghd 2 4 1. are all P-glyeoproteins. .
2. T et § 8 oy we # 2 are fowsl only in eukaryotes.
1 gt F T 1"'.-;-.'F.'F|' s 3. arz hath: 2 membrane-spanning domzain
: sl o i : ' that recognizes the substrate and an
=T g e e Trch T T T, L E
: .,-....w.ﬂ_ ﬁ;fll?;t::; afi'.f..ﬂx:r; ;r.r.e}r v r:r A% P i i,
. g F PP S e & R 4, aflect ranslocation by forming chanmels.

a2

28, i el ol o aseaile Pl ger | a8, Al éytosalic proteing have suclear export

S FEh E W PE e W g aah F any signals that zllow them to be removed from the
PRI W el 8w a rusclgs wlien it reassembles afler

. sefyse # awwm g7 ool = §

2w E TR T T B # ; T:f::'l:l;
3' mr{:'-a.:m !.':- ?;’"—'F SO T 3. boeth mewsis and mitosis.
W L, 4. [INA replication,

A, Fewe phipltav 2 gvew g wakt
s &

20, w3 gediaio @ weaey e ot o 20
r gy AT we & afee ow e ko
*_J_ o #’ s b. - [N A rearrangements, wiich is limied to
g e o Wi Bl @1 gw B Wl speciie sequences. The snzyvmes that ane
TPy Eﬁf-'? ﬂé' Jag‘ oy [raprarey & I 3

— g I1'I1P4L'll'|.-EIn[ 1 EE.IT}' aut the FFI.'}ECH arns

« Sile-specific recombination resulis in precisc

1. e #}_ﬂﬂl"ﬁ' aitv Sy S I resiriction endonuclase and DNA
2. i it gt polymerase.
3. Sy s &y e 2. nucleasc and ligase.
4, g Wbt sie sl T 3. DNA polymersss and ligase,
4, DMA polymerase and [INA gyrasc. .

30. Iy FoRvE AT (siRNA) B owe ¥ ey . : :
At T e o A B 7 0. Which of the following slatements 15 NOT frue
T abaul simall interfenng BRNA (siBMNAY Y

- # 21-25 gRwETITS aqEw fer :
T ?}ﬂﬂﬁﬁ_{; jj"l g :-';l“i'; f‘b ..l'ﬁ.'n' 9 3 1. siRMA has a 21-25 nueleotide sequence
" ot B with 2 nucleotides overhanging at the 3'

wE erg
2, siRMNA anv v r-pitT wiew (RISC) zmr 7 SiRMNA i ad by the BNA ;
e Mot e 4 . i is processed by the —protein

_ _ complex RISC.

siRNA s fhread grer s shar & 3. siRNA is ofien induced by viruses,

4, SiRNA W djelas & @ qv #rd T 4. siRNA does not generally act at the level of
Fwmr # o franscniption.

3T
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31.

32.

33

HB #hraat &1 whaky teeef & wny vy
f@r wr & wedf & fs & 9wy oes
ey # 7

. wivaly thew NFRB #F #=w F mraiger
® foy aity ww &

o f:}w:l:a' veT B e O o 5T e
: !

3, ks fvev NFB e wirsifieta
T wwd £
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Which of the following statements is
INCORRECT in relation to treatment of pre-T3
cellz with phorbol csters 7

1. Phebsol esters zotivate NEFxE for
translocation into the nucleus.

2, Phorbol esters activate protein kinase C.

3. Thorbol esters lead o phesphorylation of
HIxB.

4. Pnorbol esters remowve 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
ProCCEsing.

3. has no impact on its translation,

4. promotes its translation under adverse
comditions.

Regulatory elements for expression of
ribesomal RNA genes reside in the

1. " transcribed spacer region.

2. non-trunscribed spacer region.

3. 5'Manking region of individual ribozomal
EMA penes.

4. intemal regions within the genes.

Mycobacteriunt iwberculosis is an mfra-celiular
bacterium. T| préfers to infect

macrophapes.
B-cells.
T-cells,
newtrophils,

-

Integrin molecules link extracellular matlnx
(ECHM} to the actin cytoskeleton of  cell
Integrin binds 1o which of the following ECM
mzcromolecules?

1. Laminin
2. Coellagen
3. Fibronectin
4. Vitronectin
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3. O 15 o marker for

[. B-cells

3. T-cchls.

3. macrophages.

4. NE cells,

37. Given below are fate maps of twvo orgamsms
andt the panerns by which embryos  undergo
cleavage, Which of the following isfare the
right combination(s)?’

T - L
e
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38, Which one of the following matches of
oncogens-protem product 15 NOT comrect?

1. erbd - thyroid hormone receplor.
* erbB — epidermal crowth factor receptor.
3. rog — guanine nuclestide binding prstein
with GTPaze activiry.
4. fos - platclet-derived growth factor
recsplar,
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
patps wpon mating.  Which one of following is a
possible reason?
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Spermuogenests was deloclive.

All spermatoponial stem eells contained
only X and no Y chromosarme.

3. activation of ¥ chromosome linked post-
meiotic death related gene may lead

o such a situation.

[ ]

4. activation of X chromasome linked post-

41"

41

43.

meiotic death related gene may lead
1o such a situation,

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

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

Fu e Bl

[he ced-% gene appears to be a binary switch
that regulates cellular survival and  apoptosis
in nematedes.  Considering that CED-9 pratein
ean bind 12 and inactivate CED-4, which of the
following would lead to apoptosis?

activalion of cad-2 pens,

loss of function of CED-3,
loas of function of ced-P pene,
loss of function of CED-d,

B

Photosystem Il functions as a light-dependent
water-plastogquinone . oxidoreduciase, What are
the names of tao reaction center proteins that
bind clegtron transfer prosthetic groups, such as
Pis&il), pheophytin and plastoquinone?

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

1 and 132
F;_ H.'l:ld. Ii'"‘

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. Phytochrome C can perceive far red lighte,
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4d,

45.

46,

47.

3. Crvplochrome 1 and phytochrome B are
rezponsthle 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
chioroplast to cytosol.

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
shoats,

Which one of the followinge combimations of
secondary metabolite biosynihetic pathvvays
resultin the brosynihesis of terpenas?

Mevalontc acid and MEP patheerays,
Malonie acid and MEP pathways.
Shikimie acid and Malonic acid patliways.
Shikimie agid and Mevalonic acid
pathways.

Which one of the following changes will ooccur
i the cell membrane of nodal tizsue of heart,
which resulls in an incressed heart rate due lo
stimulation GF Sy MpIREe weris?

R

1. Opening of sodivm channels is facilitated:
2. Potassium conductance is increased.

3. Dpening af L-calcinm channgls arg

Fagilitaded,
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 oceur?

1. Father will be normoglyveemic.
2. Father will be in hypoglycemic condition
before lunch.
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48,

449,

S0,

51.

52,

3. Tather will be in hyperglycemic conditon
betare lunch,

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

How many genetically different gametes can be
made by an individual  of  genotype
AaBbecDDEe, assurming they are idependently
assorting?

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

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

allcies.
complementatian groups,
imterrupted penes.

linkage groups.

du Lok B

A gene encoding (RNA wndergoes a mutational
event in s anticodon region that enables it to
tecoimize @ mutant nonsense codon and permit
completion of translation.  Such a mutation s

keawn s

1. silent muttalion.

2. newiral mulaten,

3. reversion:

ih,  MONSCNSE SIPpTEssor.

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

1. 120 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.

55,

5,

A paraphyletic group

. contains unrelated organisms.

2. inecledes the most recent common ancesior
bur not all of 1ts descandents.

1. includes all the representatives of a clade
bt not the Mast recent common
ancestor.

4, coalans all the representalives of a clads
gnd the Most Tecent cOMIMOn aneesior,

Which of the following is NOT an adaptive

modification in a xerophytic plant?

lrongly developed sclerenchyma.
Sunken stonrata.

Sparse stomula.

Presence of lacunar tissues,

gl R i e

If milk is lefl open, lactoss is fermented first to
produce acid.  This is followed by proteclytic
bacterial acuvity which mereases the pH.
Ulnmately milk fats are degraded o produoce
rancidity. This is an example of

.eeologieal succession,
microbial antaponism.
interference competition.
microevalulion,

F‘\-:.niil‘\.'ll—l

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

L.ist of plants
A Soybean

Mitrogen fiving
[ Franki

B. Casaring (1) Bradhvriiizafiem

. GFuRnera (i) Anabasna
D Azplla V) Mestoe
The correct eombination is:

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

£a el b o=

3AI
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57.

58,

a4

.

60,

6l

Secondary sewage treatment involves

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

2. remeval of chemical remains by precipi-
tation.

3. removal of dissolved organic compounds by

activated sludge or trickling filter.

removal of microbial pathogens by chlorina-

tion or caonization.

4,
Based on per molecule, which of the following
gas has the most powerful greenhouse effect?

tiee;
3. M0

2.
4.

CH,
CFCs
Sexnal selection results in varation in the
reproductive success of males, often due to

female choice with particular phenotypes. This
fype of zexual selection occurs hecauwse

l. males cannot compete with other males.

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

1. inappropriat: mating results in a similar
reduction in fitmess of females and males.

4. males are a imiting resource for females,

Among the following events in the history of

life

2 = prokaryotic cell

b~ cukaryotic ccll

¢ = natural selection
d = organic molecules
e — self-replicating molecules

which 15 the correct chronological order’!

2.
4.

I} d,¢ ¢80,
3. e,dach

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
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2. mRT,C g & ouy = C, T =57 &rt

. T wEy airgiies aRailet & wereawy
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I, magmsation wibe the populadion oo s ata
steacdy rade

2, the populzation suifers 2 batlezneck

3. o rare new mutalion is associated with a
shurp increase in fitness.

4, noevolulionary process is at wark,

62, Which of the following 1= responsible for

63

imttiation of matemal behavioor in the fest-time
pregnant ralz alles partecition

1. Higher prolactin levels in blood,

2. Bomulation of sensory receptors during
delivery.

3. Changes of uterine valume.
Pregence of male rls.

Tomeplace animal vse U esing lepals Wity
af & drug on trial, which one of the fallowing
watld Be used in vitrs to be closest o the &
Wi seonarto’?

1. Livercclls,

2. Hepatie cell lines.

3. Liver glices,

4, Co-culiwre of liver parenchymal cells and

Baupfer cells.

- Which of the follewing dovs not represent a

stoategry For phyleremaediation

Phytodegradation.

Phivtoamining,

Continuous remaval through livpor
aoouniitlataors,

4, Chelste-mediated extraction of pollutants.

e

63, The word “fermentation” is used in bio-

fh.

chemistry and microbial technology to denot
different phenomena. 1 the former 15 called C
and latter i called T, which of the following
statements is true?

L ANC 85T bt all T is nol C.

2. ANTiiChutall CisnotT.

3. Tisalways a product of genctic enginecring
while C s nist,

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

Which of the fellowing statements is NOT true
dunng the infection of plant cells wilh
Agrobnctenium

S/0T RDM2—3 AH—1IB
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e o e e [ g A

2. ViR sl Doliees st wET it
o HEe weE e o oEy 4§ T-DNA #
s § wEE Feew &)

3. T-DNA #= &7 VirD2 W& o e g
N B!

4, T-DMA, VirtF . # sieifT g, wremhvaig
VIPL & s 81 wn & sl oo mw S
W &) GET S & g e aar

gefwrr o guemr oetel & ® arg 9fta ey A
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67,

6o,

ik,

1. The protein products of vimlence genes
vird and vir? perceive acetosyTingone.

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 iz 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,

Among  existing technologics, which of the
following vectar systems would  you prefer to

use for penerating a library for 140 kb .

eukaryotic gEnomic DMA fragments,  while
giving due consideration 1o size as well as
stability of the insert?

Phage

Casmid

Baeterial artificial chromasome (BAC)
Yeust artificial chromosome (Y AC)

e R

. If r denates the comelation coefTicient and m

denaotes the glope of repression line, inter-
changing X and Y axes would

change m but not r
change rbut not m
change both r and m
nobchangs ¢ or m

o bt b

The use of biotinylated secondary antibody in
ELISA

1. increases the sensitivity of the assay but

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

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

Southem hybridization
ELISA

PCR

Western hybridization

i e G
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L " (PART C J

M. mh = vl a7 el sl & aetean o omerm g B fred slfeleivr wlesliaaen
He A wl TR R oErm-wieEiRE e grent &) wtaiT o £ ol e Sl
vl vfkraste ereda Barelerr & ooy w0 wem § ) vERgET wRew & Er-an W 8y
Fremeer oofor @ 3 swdt C-Rfler & o7 79 e #

- Val — Asp— Asp— Val — Phe - Ser - Gln ~Val - Cys — Thr — Tis — Len — Asp— Thr — Leu -

Lvs,
ST R e e s T o e e v = 73

b, v ot mael-m) gwr wadh wel B 8 2. wwe Wkt el
3, L'_':Et.l.l'.l' oy -='_-'_!:.'..-'l:"":.:' 4, e e e

7L Phosphorylation of ADF e ATP occors through \cncrgy  metabolism, comprising oxidative
phasphorylation or substrate-level phosphaory lation @r photo-phospherylation (in plants). ATP can
alse be Tormed from ADP thoough the action of adenylate kinasc. Crystal struciure determination of
adenylate kinase shows thai the C-reeminal region has the sequence

— Val - Asp— Asp — Val - Phe - Ser - Gin #¥al='Cys - The =His - Leu - Asp - Thr - Leu -

Liys.
What can be a possible conformation of the sequence?

1. A helax that is aol amplipathic 2. Amphipathic helix

3. Leucine zipper helix 4. Betashawpine

T amw 100 v el -yer fEme w0 aivegEss mams 2 S50 Sl-aafer Gt o @ e
wdhay i o ST (G wR s o s T SRR @R & g ogEieet @b s o7 oW meR o
s wiRear oo g ¢
. 3" 200’ o 4. 3lx 00 =3

=

T2 Consider & 31-residue long protein containing anly 100 bonds about which rotation can occur, Assume
that 3 erientations per bond are possible. Based on these assumptions, how many conformations will
be possible for this protein?

A 7, 100 3. 3% 4, 51 %100 =3

73, W Gl TEE s e @ By [S] AR V3 0w siee et ar o @ ot v dt
et e ol & ¢ g s B oo @ wE wE e el

T Vo 3 B0 w0 K, |V Bada 1/ ([5) & ssw @ & oo Brar o wa 8
ST T BV o

1'::":11 I{-nl I'-'?'l'r '#?_"?:'? G

wa K vy iv-ov S

e ey mas
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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.

74,

i

Viray and tumaver number K., can be obtained only from a plot of 1/V versus 1/ [S).
Ko™ max from the slope

Vinax: Bom and turnoy

er number,

Omnly K, and tumover number,

RGw ame o & Frer milbany sty aidt & 1 sywieet 7 oF wow mee e o feme

CET @ R P Emr @ s e

isocitrate() —> + a-ketoglutarate(5) ———> succiny] CoAld) ;.}E.u-;cinah:{-'i} —D}fummatet-lj

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

b NADE —s= NALH 4 H LMAD s NADIE+ H', GDP

“a
iy

0y

NAD-—= NADH +H’, NAD" MALN +H - ADP—
y y 3

0,

MAD- ps BADH « HY, FAD" —« FADN,, .ﬁ.D_F—-;;- ATRE, MAD" — MADH+H'
E,
JFADT —= FADH,, Gr;-r'--—:;:- GTP, NaD -

H-’tﬂ'—-—-qn MADH + H*

By

iy

Co,

JI

_‘--H‘.“.F UTP, FAL (——=  FAL,

Py

L ‘i\."— AP, FAD—= " FALI,

B

COy

e NADH + H*

coy

T4, The following reactions are part of the gitne acid cyele. The numbers in parenthesis indicate the
number of carbon atoms in cach moelecale,

isocitrate(f)l —— o-ketopglutarate(5) == succinyl CoAld) ——s succinate(d) —— fumarate(4)

Which gne of the following sequences of reaction systems A—D is comect?

= -‘*-'ﬂD*——T- NADH + H', NAD' —=," NADH+ R, ADP——~ ATP, FAD—~ FADH,
Coy 0y P,
3 NADE - +H ¥ b ; e S e e e T
o MARH+ H ,FAD FADH,, AlH A TP, NAD = NADH +H
o P; 6,
4. Na "NADH + H",FAD' — o FADH.. GDI TR, NADY +
D——q- \DHy, GDP—=c= GTR, NAD ———= NADH + H
Co, P, CO;

NaD-‘——T- NADH + HY, Hap®

e

——= 5 HADH + H', GDP—-;F GTP.FAD \—= FADH,
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75. 0.1 M w@w-1 - i (G-6-P) ¥ shobgahges Bam @ar 8 1 G-6-P = G-1-P a7 25°C @

HIRTERT WA Wl s ol efeda 18 kealfmole # 7 sw sy F G6-P e G-1-F @ Bgae
FEET T gt

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

75, Phosphoplocomutase 18 added to 0.1 M plucose-1-phosphate (G-6-F). The standard free 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. 96 mM, 45 mM 2, 100 mM, 0 mM
3. 45 mM, 96 mM 4. OmM, 100 mM

T6. FFE @ g @ Sy v B sepherer SERiTT eI ardn At (Ta), AH,, (T.07 g9
) A AC, (Rem—sme mw smar o) o B Ay e Ry R Tmr of arar war A, =
0, Ty, = 75.5°C 3% AH,, = 504 kealimaole sl E (g0 svey & 37°C  gv f=re (Gibbs) &7 swga7
Fo giaeT shar &

I, 255 kealimole 2. 2.6 keal'mole
3, 0.6 kealimole 4. sakealimolc

6. Ditferential scanmng calommeine siudy of ealf thymues DNA was carried out to measure midpoint of
thermal denaturation (1,0, AH,, {enihalphy change at To) and  AC, (constant — pressure heat capacily
change), It has been obscrved that AC, =0, T, = 753 and Al1,, = 50.4 keal/male, The Gibbs froe
encrgy chiange at 3750 a1z

1. 25 3keal/male 2. 2.6 keal/micle
3. D.akcalfmole 4. s6kcalimole

77 yd m‘w (CF) oo—rrmaller g fawe oo (CFTR)p A oA MP- s Cl SR 2N 8 f e
T Ee (o CETR. amfve gl §) =e g9 CF oy ity afdee: wild & wer Ol e il
t‘?’:?}ﬁ"-ﬂif_iﬁfﬁf{[llk-’1'-Eﬂﬁﬁﬁﬂﬁﬁ{ﬂwﬁ}mﬂﬂmeﬁﬂﬂ?#w .
() A e s nw il U@ ulegs & BRT-meT CU W s oo oaw
WA s § 5 wwr F CFTR w7 aenf-Rensr set wefeltanm & G0 ovwasmss g & 1w &)

CFTR gl & e u.‘c"-'n' Hases [ues s GAFdieen & 9 CFTR fraas 4 O uftges oo o

SH ot & vreteeer @ A e & 8wl oy o ot 20

L. deeienst of ofrdew & meg CFTR 5dFr arafathr & et 2 1
I CFTR @iy & Cronvesf & wmer %WE“"J‘E‘E‘E’E’TE‘.’?I

3. el & CFTR @il @ gieee] sndew gl @

4. [l A CFIR @ighs & gwrm Fard go e gy &) oawg
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77. 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 €17 level in sweat. To prove this, CFTR proteins (both wild type and mutant)
are inserted in a model membrane (liposome) and CI transport is followed with radioactive CI, 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 i3 the correct explanation of thig?

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

CFTR protein gets wrongly inscried in liposomes.

CFTR protein loses channel forming property in liposormes.

B B3

TR, s SEClEET § o swar a7 yatnois YitaTeT ke sErey B # g fdlr o amar
FIT e o) e e 2w w of (o erdle aungeiEieay @ o e aeem oo
EiEr # formd oo 5w mew @ e et & Sl Swe-gadt @y ve yAyiEn gRw A e
# g7 glewal 0 o wwcw o @ F ywrE @ s e ' T o oW Al e S nmes @
femy o sy gl e § ) AT m Feadl GRaET Al ATP HWEATW & aEygT N wrew ghw 8

T

1. amrT argehelFpa B amnd F 7w et (NADH, ATP, ADP, Py} &7 afiais sidT B &1
2. anr Gt 4 v st gelacte uREET @ A Grverll e ooy el sl ik B &

3. st awcheiliyay s et @ gorm # st avend] gl ) '

4, 3T SIFEIEiGar § e e e we g

78. The respirstory chain is relatively inaccessible 10 experimental manipulation in intact
mitochondria Upon disrupting mitochondria with ultrasound, however, it is possible to isolate
functiona! submitochordrial particles, which consist of broken cristae that have resealed inside
out into small closed wvesicles. In these vesicles the components that origmally faced the
matrix are now exposed fo the surrounding medium. This arrangement helps in studying of
clectron transport and ATP synthesis because:

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

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

3. intact mitochondna are mors unstable than broken eristae.

4. purification of intact mitochondna 1s not possible

79, tft Fear wed BY @ e @ st (diaeree) v O awe w el e £ e @R 9 nm vy
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.

1521 A i

3.

121 4. 1011

Bl ehswve 33342 Bimdi-woms o o avie 2 ot s whew # qued aw we Sva @ ares B
& ot muwita wafar 8 1 o Fifteal 81 el v @ R W @ fovy ghpwe wontET e oy
siv wame @ifEnl f werd @ wg aiften mEEET TEw @) O ool F gty & BBy v
FEr & olew G A @ e W enlur man @ (X Y 09 2 & e e mar & )
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AL firein
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B § & Fr-gr b # 7

.
3

XisGr, YisGo+Mand 7 i3 5
X5, YisG+Mand 2 is G,

2

reHIe ELorEEEE Pk par £ad

2

4,

ABG,YisSandZis G+ M
XisS, Yis Gy and Z is Gy + M

8. Hoechst 33342 is 3 membrane-permeant dye thal Tuoresces when it binds to DNA through a
mtercalating process. If a population of cells is incubated bricfly with Hoechst dye and sorted in & flow
cvtometer, the cells display varicus levels of flucrescence in.different phases of cell evieles as shown i
figure below (marked as X, Y and 7).

1
(F 3
1w

Fud
ok B om

Which of the followimg is correct?

1.
3.

XisG, Yis(h~MandZ 55§
Xis8 YisG+Mand Z is G

[EUTLEN NP —

7

4

XisG,YisSand Zis Gy + M
XisS YisGand Zis G, + M
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B1.

A TR F 00 wrEew AT Ay B @i o U7 Jiy OTe % NeE AT w amar T
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b i

The scatter plot of growth rate and growth yield for 100 random environmental isolates of
bacteria is shown below:

GidveT
ek
-
+ 8
-8

# +
= & owm

gty raty m——

Which of the following ¢an be inferred from the data?

The two parameters are not related,

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

High growth rate cannot be accompanied by high growth yield.

B AR Bl

82. Gt Svey ag-wert B ® afaes avar & 0 v o S wvelver s & seateh CTP

aitv erffesiadl CMPE] dNTPs aiv sy awvsgs afieisl & SENE Te—T8 @09 (WoT=HaT
icienr Aol 4) anlrey § Famy o o v Gvevr & v H-smmidE # w8 oant ad
At &8 o v aw g sy s St § diver Sy @t v ey F

Ay & & @l-w o s st w gnfw 2 7
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B2, Double stranded DNA replicates in a somi-con@@ivative manner. In an in witra DNA synthesis
repction, dideoxy CTP and dideoey CMP were individually added in excess (in separate reaction iwhes)
in additicn w ANTPs and ather necessary réagents. . Rare of DINA synthesiz was measurcd by
incarporatien of “H-thvmidine. “The four graghs deass below represent the rate of IINA synthesis in
wo separate reachion s

Witch ol the Tfellewing graphs represcals the expected data?
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EiRIEL R
g
LLUE e ]
watimn ]
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By.  dhyewy @ a-wer! migieew G% % of oTem 97 God & o geer avglr Gv oo @
TEETT W AT e v g # FemTen o & e wal @ weeler & By aw o
Shpa wedye Budla e A Bt oafF Gt semi 0w 8 P § gl il sfeieen we
E L FEEgw dw ge owow wT R ge B § awlite s wer @ faet amee B o
O, AT AE M gy wewnn § gwe Rwd 3R g3 &el o ws-we @ orng o § o
QFETE G aEwiy & | IF oeon W H @ O wE Sl wE wron £ ) 29 aerane et
FT FAT ST g7 A aemwT e F F sbeea e @ way o ger # 7

1. Jvwy ola & e ae 2. #w gl s dvar e
3, & oo 0o v eew 4, dvesr e aitv Sheae angha
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~ 83, In semi-conservative mode of DNA replication, two parental strands unwind and are used for synthesis
of new strands following the rule of complementary base pairing, Synthesis of complementary strands
vequire that DNA synthesis proceeds in opposite dircction, while the double helix is progressively
unwinding and replicating in only one direction. One of the DNA strands s continuously synthesized
mn the same direction as the advancing replication fork and is ‘called leading steand whereas the other
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. DMNA Pol [ and DNA ligase,
B DNA Pol IT and DA ligase, 4. DINA gyrase and DNA ligase,

8. wrlien o sl s Tgvd Rty Fabroit ve waeen s anee o e
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84. A reporter cell line with stably integratcd refroviral promoter-luciferase construct was transfected with
an expression vector for a cellular protéim. The protein seems to regulate the activation of the retroviral
promoter as ll1=ll*r7£l‘| by Iuciferase activily assay. Which onc of the following techniques will you use
to show “in wive™ recrutiment of the cellular protein un the mt-l..;_';mt-l.a:l retroviral promoter?

1. Electropharetic mobility shift assay. 2. RNAse protection assay,
3. DMAse hypersensitivity assay. 4.  Chromatin immunoprecipitation assay.
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85. A synthetically prepared mRNA contains repetitive AU sequences. The mRNA was incubated with
mammalian cell extract which contiins ribosomes, tRNAs and all the faclors required for protein
synthesis.  Assuming no initiation codon is required for protein synthesis, which of the fnli-:uwlng,

peptides will most likely be synthesized?

A gingle peptide composed of the same amino acid scquence.

A single peptide with altermating sequence of two amina geids,

A single peptide with altemating sequence of three amino acids.

Three different peplides each sequence composed of a single amino acid.
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St Dhuring ceth evele regulation in cukaryoles, thede are past-teinslations] modifications of protein Bctors,
wiich aoi ag swilches Ior different phases of gellaycic. "A eéll population of veast was transfected with
1

gene dor Weel kmase (modifies Cde2 progeml” Assunting thal the transfection elliciency was 509
unly. which ol the tollwing graphical representation of the sesults 15 most appropriate?
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87.  The lgc operon in E: eefi, is controlled by hoth the Jac repressor and the catabolite activation protein
CAP. In an in vive experiment with fac operon, the following abservations 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. Glucase is present and laciose is absent,

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

B8. forl=g aira # TovdE @i o EhE v Buwer ot 2w 8 0 wer oS o vy o
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8. Upon ligand hinding, cell surface receptors move laterally to be capped and internalized, Leishmania,
o protozoan parasite, can use several receptors on macrophages to get internalized. One of them is
Toll-like receptor 2 (TLR2) that binds lipophosphoplycan on Leishmania. Onee intermalized, the
parasite is destroved in the phagolysosome. Which of the following treatments of Leishmania-infected
macrophages will result in lowest parasite number in macrophages?

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

3. both B-MCD and ammonium chloride.

4, anti-TLRE2 antibody.
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80, Level of follicle stimulating hormone (FSH) during infancy and adulthood is the same but
spermatogenesis is seen only during adulthood. mRNA levels eoding 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? '

I, Culture testicular cells and add LH to see testosierone production.

3 Culture testicular cells and add testosterane to see comparative rise in FSH mRNA from both age
LTOURE, : ]

% Culture testicular eells and add FSH to see comparative rise in cAMP production by both age
EPOUPE,

4. Addboth LH and FSH to testicular cells and evaluate ¢AMP producticn.
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O, 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 filament in  anc
-::1_':]] to extracellular matnx,

Which of the following combinatien of statements is NOT correct?

1. (A)and (1) 2. (A)and (C)
3, (C)and (D) . 4. (D)and (E)
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91. Oncogenes and lumor suppressor genes are termed as cancer-critical genes.  Increasingly powerful
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 convincing tests o 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 thaz
lack candidate oncogene. '

3. Transgenic mice that overexpress the candidate oncogefie afid wumér suppressor BEnE.

4. Knockout mice that lack the candidate oncogene and tumor suppressor zene. '
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92. A large protein of a pathogenic bacterium has been enzymatically digested to penerate 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-lipopalysaccharide (TNP-LPS) whereas another mouse was

primed with TNP-Kevhole limpet hemoeyanin {TNP-ELH). Afler three weeks, these mice were
sacrificed and splenic cells were ractionated to B cells and T ceils. B cells from THP-LPS pomed
miee were co-cultured with T cells fiom TRP-LPS- or TNP-ELH-primed mice. Similarly, B cells
from THNP-KLH primed mice were co-gultured with the T cells fram TNP-LPS- or TNP-KLH-primed

 mice. So, we have four co-cultures:
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Among these co-cultures, whene do you cxpect the highest 120G production?
. (A} s A {C) 4. (D)
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The functionality of the paxd gene in the formation of optic and nasal structures may be
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} Pax6 renders the head ectoderm competent to receive signals from the optic vesicle.

(D) Apart from the optic vesicle, the head ectoderm may also be induced by BMP4 and
FGFE, so 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
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In an experiment, sperm removed from epididymis of 2 male mouse was added in a 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:

Lo the sperm needs to travel some distance toattain fertilizing ability,

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

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

4. the contents of female reproductive tract interagt with speen and activate it for ferlilization.
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96, The following statements have been proposed for plant vegetative development:

(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 above statements are lrus?

1. (A)and(B) 2. (B)and (D)
3. (A), (B) and (D) 4. {C)and (D)
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97, The pattern af embryonic cleavage specifie fo a species is determined by two major p.mmeierﬁ
(A)  The amount and disinbulion of yolk proteinwathin the cytoplasm.
(B The factors in the epp eytoplasm that influsnee the angle of mitotic spindles and the timing of its
Tormation.

Which of the following statements is true!

1. Species having felolecithal egg follow a holoblastic cleavage.
2. Species having 1solecithal egg follow 2 holoblastic cleavage.

3. Species having centrolecithal egg follow a holoblastic cleavage,
4. Species having isolecithal epg follow a meroblastic cleavage,
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98. The fate of a cell or a tissue is “specificd” when it is 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.

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

Which of the above statements are trug?
1. (B)and (C) 2. (A)ahd(D) 3 (A)and(C) 4 (B)and(D)
99, vw wgwir & @ Aeew—geey 9id S e @ ww A B meii @ aule Feem @ T
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9. Inthe 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 wmg AER, distal hindlimb structures
develop at the end of the limb.
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(" If an extra AER is 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
he B bud mesenchyme directly beneath it during limb development?

1. {A)and (B) only 2. (B)and {C) only
3. [C)and (IX) only ! 4. (A), {B) and {(C)

L. mE Tt T TEE—aew @ Ses afb-anfes wel @ femr ¢ wed § gw w49 Ry
arp L? -

(A) PSH afeer g aoiarmret oo Reer glar &

(B)  ATPREwe e PSI avrr Mty veloma. o fewr gl £

{C) P51 TP ow oo @ Pae diziy odloemst v Bem 8 £
(D} Cyt b6/ oo T rell-aiaiT oice T8l & |

gyifer aerl @ whe- AR Ry T wele a8 g7
1. (A (B) 2. (O)w () 3.0 (B) ¥ (D) 4. (B) = (C)

11, Following are some facts regarding localization of photosynthelic supramolecular complexes on plastid
lamne]lae:

{A)  PSIIis preferentially located on granat larrellae.

(B}  ATP svnihase and PS! are preferentially located on stromal lamellae.
() PS1and PSEH zre located adiscent to gach other on stromal-lamellee.
(13 Cyt bl complex is not @ membrang-bound complex,

Which ong of the Tollowing combinations of the above statements is trac?
1. 1Ad anr.t_ {B} 2. (C)and (L) 3. (B)and{I)) - 4. (B)and (C)

101, v miEfs @ sawwer & g i &7 S SEionT AR 8 07 e ST & o geet del

L. guler oy @ aE-smeer @ st g 8 )

2, sl ay ) aalinT amver 1 ean & e g 8

3. -arver @ A e e avi oy @ e el 8 @9 B
4,  EE-amver wel s o sy ool & ST dY @ T an #

101. Upon absopption of a photon, a chlorophyll molecule gets converted to its exeited state when
the energy of the photon is

1. - more than that of the ground 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.

102. iR o (ABA) & gl ov wited sy anidet wal il @ W of gw ey A B oav £

(A)  ABA vfichF o wmg &y & gof ool 5t srrenm @

(B)  ABA P o Sl ov gety 9% ® @ swwlta gwar & | W wrogle o (R s g
(C)  ABA fralfirr-agdiile Pamgs Sowed & ded el & [

(D) el 2% gl ABA st fradfEm & s gmr Bofa wdr &

ST T FAv A Ry At w7

L. (A), (B) & (C) 2. (B), (C) = (D)
3 (AL (BYW (D) 4, (A)(C) e (D)

102. Following arc certain facts about the effect of abseisic acid (ABA) 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 walter potentials.
(C)  ABRA inhibits gibberellin induced engyme production.

(DY)  Sccd dormancy is controlled by the ratio of ABA and gibberellin.

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

1. (ANIB) znd (C) © 20 (BL(C) and (D)
3. (A), (B) and (D) : 4. (A), (C)and (D)

103. oy @i e ggv-any vl @ gy @ A weverE (Eeei) i (0 o ey e
TS E | SETAvE B N G o

|, @i ganrer & e W Proo Pic s ¥ aiteds g g

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 |

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

conversion of Pr to Pir form through the effect of red light.
repression of Pr form through 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.

g
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104, wevf w B sl sfivel @ e mt @ arTEe e aee e manl 7 ow {q&w) G

g v siftem = mam T e g ET ;;-w.f-:r B for Gy o érfi‘a’—x-? e e
&7 wawT wRw B owen £ 7

1. e ot ol maemn aitv e 2. v TR ST

3, Behrgs savrn s oer @t et 4. ffeee gaeliaT aitv soeraT

104, While studying the primary effcets of different abiotic stresses on plants, a rescarcher observed
water potential {gaﬁ] reduction and cellular dehydrations. Which of the fellowing combination

of abiotic stresses may cause the observed effect?

. Water defrcit, salinity and chilling. 2. Salinity, high-temperature and flooding.
3. Freezing, salinity and water deficit. 4. Freezing, chilling and flooding.

105, wiataHT - (PAL) afv aeer By (CHS) waof & gi=e oifet & de—wming &
wam & A PAL SR CHS & mamal & weeb o @ eow By oy & -

(A} PAL sv CHS # v grdes sor wiSateT div @o6T £ )
(B) PAL mfenaddly ot o=t e F ol oy dar &
(C)  PAL wfwvaT & p-7ofe a3 4 gt ee dar & ¢

(D) peamwmm-CoA CHS Z77 wemql 8 Qe v jear o &

T wen) wr al—ay A far T waeT vt 8.7
1. (A) 57 (B) 2. (HReT(C) 3. (BY®E (C) 4. (B)vE (D)

105. Phenylalapine  amimoniaslyase (PAL) and chaleone synthase (CHS)  are involved in
biosynthesis of phenolic sompounds in plants. Following are some statements regarding the
actions of PAL and CHS:

{A} | Substrates for PAL and CHS are phﬁn}ftalmliné and.chalcone, respectively,
(B}« PAL converts phenylalanine to trans-cinnanmic acid, [

{C)  PAL converts phenylalanine to p-coumenc acid.

(D) p-coumaroyl-Coa is converted to chalcones by CHS .

Which one of the following combinztions of the above stalements is true?

1. (A)amd (B) 20 (A)and {C) I (Band(C) . 4. (B)and (D)

106, s 7 A semae samve @ N VK ATPase &7 oewes & & amwlid 2 avar 8 1 3w Rl &
TWET FEAT By |

V. W T A s 8 oftebiyml witat e MaT e oles it #v A i
2. wenw  pielitarlt wiEETAT @ G et ot Na'w aiaET aiEe e B 2y



https://www.adda247.com/?srsltid=AfmBOoqRk3UqfpnwDGIlqavz8sr8AMnaqqNchSHQUM30ClA6h9cVzI-5
https://play.google.com/store/apps/details?_gl=1%2A1uz474i%2A_gcl_au%2AMTY5Nzk3MzE3LjE3NDQwMzIyMTI.&gl=US&hl=en_IN&id=com.adda247.app&pli=1

4
Adda247 oogle Play

39

3. wemw o i S v et s ) NaT e gitee aniw o Rnr #r
4,  wEE + seRreh amew w viveRGrend e @ Na' e oitae el & fEar Ey

106. The intestinal absorption of glucose is impaired by the use of cuabain, an inhibitor of Ma /K ATPase.
Indicate the correct explanation.

1 The inhibiter has blocked the transport of Na™ [rom intestinal lumen to epithelial cells.

2. The inhibitor has blocked the transport of Na” from epithelial cells to the intestinal lumen.
3. The inhibitor has hlacked Na© ransport from epithelial cells to the interstitial space.

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

107, sryer ey wlffiral & geasrd Qg o of sl el & & g it wiRct & gl darg g TE
shit + e v Py G 4 @ g v 4 A @ A £ o aied dial d el e awl
'a.r'T'.F & ) o srlgry Ay SETE @ gEmend a'r.‘a-'—.r oy it @) sl @ifEE w H g ST
g a ??Fﬂﬂﬁ?ﬂ?ﬁﬂﬁ'ﬁﬂﬁ?ﬁ?ﬁf?&f#ﬂ wf“'?!?.wmwa-b&ﬁsﬁ‘rﬁa’m?
wrm’r # 7 Holae FoTE & e 8

-

(A)  anffeta wRfRfal § gevart #1 goiE W s ataa o v w5 A et @ o et

(B) w7 wft it oo B s A W v vl & ot s gemenn @ o oy geweml o el @) gee
5 ST S fAverrT sEie

(C) =i Fwergs ot s oRET E"" W AV ST AR At o Qe o alaRyie
-l |

(D) &= gewr & BTy & a9 E»"ﬂfi’?ﬁ?""—-rﬁgaﬁ? Qe

o 3 o T & P
1. A (A) 2. | wE(B) 3. (B)re(0) 4. (A) v7(D)

107. 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 stereocilia is the same within 2 particular row,
the heights increase in subseguent rows.  When the stereocilia of shorter rows are
mechamecally pushed towards the taller rows, the hair cells are depolarized but a push on

opposite direction hyperpolarizes them. The significance of this graded height of strereocilia
15!

{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 stereocilia 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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108.

104,

104,

7a & GniH 99 (06 WE & o1 a9 ai aeeg & am (4 av i afits 9 e ow) &6 B
E | dfFm afd wl-arey e (w2 owdf @) ang ov ) GaRH @ senshyer g Ry arg o var 4 LH
steFSH @7 wow smivanr 2 a5 & a0 @ amv & v @ gorw A ag oo & [ e gt avar &

(A) gf-oreny gnw o e Wiy s &

(B} drgw v GnRH & g &g anftr 2y 2

(C) digw Semawr & feiee gdt £

(D) digw 77 & oftayT @ T s § e g & '

frer o whT—ar wl & 7
L (A) o (B) 2. (B)va(C) 3. @F{C) 4. wrz(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 perod.

(B) GnRH action on piturtary is age dependent,

(C)  pituitary matures during adulthood.

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

Which.one of the following is trug?

1. {A)and (B) 2. (B)and (€} 3. (S)only 4, (D) only

ver ey wieh w e wr & 1 e @ ghee SlEev A on araw sl e w1 oW oy e w2
WAE d | TE AW F S, tﬁ&;‘}ma#ﬁaﬁ*m#m#wﬁwﬁﬂmﬁ?hwmﬂwﬂr

N, A ot witm @t Rt e Bew o o gpan ¢ sieer 3 o a were @ gemt oo aw
sy & aw F whe-frar S cweed @ w0t gT e g e

{A) Hemte fmme o (B). Tk Rewed

{C) Hemle T (D) | el e

Frer o o ata—er wlt & 7

L oamA) - 2, w7(B) 3. (B)wE (C) 4 (Cyvr (D)

A person has been suffering from night blindness. On consultation, the doctor advised the person 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 dehyvdrogenase (B) - Retinal reductase
() Retinal isomerase (1)  Retinal syathase

Which one of the following is correct?

[.  {A)only 2. (B)only 3. (B)and () 4, {Chand (D)
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110. evieliowiiing o @0 & @ wr § agelgs & swg o= we #w & | e SR
e e e e oo e 0 B = B e 0 0
A= 51 o Y DT AT

(A} =rERizE ggdivey grn (TSH). (B) wrgwige ggdiwe (TSI
(C) i sralaer gl (TRH), (DY  deremgies st (PTH).

argEr v H vl sigekeifeelin & By B F o s aawerdt & 7
L i (A) 2. #=(B) 3. (A (C) 4. (C)ew (D)

110. A person suffering from thyeotoxicosis has extremely high level of thyrotd 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 (TS1)
(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 2. {B].un]}' ¥ T (A} and (C) 4, (C)and (D)
111, ot sy wrmgorat & @ § fer d @ winor sud g 76 & 7
T TR o o et 4 ay s &
gt WHywhe st SEst o7 uieaw 787 &Y wad |

TG 3% Bl B e FEai w1 R # A el §
vaEEly @ Bemeiaar pH o7 siffareia aleeiem et ov G Sn 8 )

e

111. Which of the following statements regarding aguaporins or water channel is NOT comect?

1. Aquaporins are found in both plant and animal membranes.

2. 7 Agquaponng cannot transport unchanged molecules ke NH.

3. Phosphorylation and calcium coneentration regulate aquaporin activity
4. Activity of aquaporin is regulated by pH and reactive oxygen species.

112. o 7ev # 5 wWa pead wey ge demt g s G T G o T A F, s ane 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 &

(DY 7= 3% & 77 0F gemee )

w5 T e & | wh-n 5l E L
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e
4,

W7 (A) (D)
(A, (B) 77 (C)

GET IT ON
Google Play

When two independent pure lines of pea with white flowers are 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 to formation of white flowers.
{B) These two genes show independent assortment.

{C) This is an example of complementary gene action,
{13} This is an cxample of duplicate genes.

Which af the above conclusions are correct?

(1) and {C) only
30 (AL (B) and (D)

3% 'Jr.:,.rr aved arll v wlfFar 0o we g ol & woreT svd @ G S o s & sl
sl ) thar wowg gy & waiE

|, &Y B GERET FETO @ W SiAT a e

e e el e e |

ger aiar it arfet Benory O ae RFalGEE FR

gapg gt vl ,.l"} 2 q}"jq 4 N . b\ m & ey

2.
4.

{A) and (D) only
{A), (B) and (C)

A cell undergoing meiosis produces four davghter cells, two of which are ancuploids, while

two arc haploid. This can occur due to:

I nonzdhsjenction during first meiotic division ondy.
2. non-thsjenction dunng second meotie division only,
3

L

nan- disjunction during cither first or second meiofie divisions,
non-disjunction during both first and second meiotie divisions.

g wherd @ i od ooRaltial st Befir Bar mer B et gidow R A 2 o} s E
gr m@E ¢ B Al A @) slfde-wedye oy @ dife B, C ol D weag & ol @ Pl e @
foy g aegrenhi w Aie A F D OF T Ty wEpT S 50 9URr T [ T G at A W

& gl ey B 7

| Mutant Mediwm supplemented with compound
A B £ D
i + 0 0 0
2 A 0 1] +
3 r 0 + i
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‘+' i ewiar £ i ‘o i Bdmr :
By o @ Sl (el (AT 0 SHiw-aree wEe ek # 7

1. B=aCoaD-—A 2. CaD=B—A
3. B=D-CoA 4, A=C—=D—=B

114. Three E. coli mutants arc isolated which require compound ‘A’ for their growth. The
compounds B, C and D are known to be involved in the biosynthetic pathway to A. In order to
determing 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
A |B |C ]Di
I s U T I o |
] # | 0 0 ¥ |
EO O

“+7 indicates growth; ‘07 indicates [ack of growth
Which of the following equations répresents the biosynthetic pathway of A?

I B—*G“'}D—}ﬂ FE C—}D Y
3 B—D-—aC—A g O DB

118, gmmafn o1 aw B Feag &

(A) X wmerT s {B) X wmas
(O sl st (D) el mod

aw'g:i'ﬁ'ﬁﬁhﬂ'ﬁ#eai‘;:--ﬁi’rﬁa'?aﬁr:'ﬂraﬁ‘?aﬂﬁ'ﬁmﬂﬁﬂ’&ﬁm’fﬁ'wmﬁﬁ?
B0

L () (C) 2 @) 3 O wED 4, = (D)
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115, Faollowing are four modes of inharitance
(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?

=0
O @ |
o o

I, (A)and{() 2. (B) and {C) 3. (Chand (D) 4. (I only

&

Vi6, gadery o af srovdvisstdt G5 A (merbio” thr ™ Ty thi') 387 B (mer ' bio” e’ lew thi7) @1 18 w8F oo
v vl wepef arepr A genli G T 3 av gl ~ 0° Fhlms el e s of oied G T
it wrferecilt |« 107 @) avesrer & g v e gl et analier gaglaT @t s s et @
SO W e BT BT g @ e Gl v Sl A g aeia w0 asar o gl

51§ a ¥ =
OVE ST BT GTIT

A A B el e We-ule s wEam oY wied FE
A FY R e @ e o 18 g2 R gl S A e Ty s o ST e

A s B R @ sem-sm |8 EE 0 U i Bge ae ¥ 9 s ol me e e
r.mm 0¥ ST B

4w wdweRitel @) v ave wow aeaw ¥ 18 52 o giE Fow Al Ao 5 SO o U
=R F )

b =

116, The auxotrophic strains of £ coli <& (net bie” the " len’ thi”) and B (mer * bia* th lew thi’)
were incubated together for 18 hours in a liquid complete miedium and then ~ 10° leells were
plated on @ minimal medium. Protwtrophs were observed at a frequency of 1 = 107 eells. This
mmay have happened by a process of genetic recombination beétween the twio strains or by
mutation of the strams, Which of the following control experiments would Relp rule aut 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
medium.

3. Growing strains A and B individually in a liquid mmp]n:te 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 en a minimal mediem, : ;
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117. ¥ SFEEE 30§ vEame SEnyey §9id BT T Fem—aa goiad] ament ot seary @) af
o e e Y el o 1 O e £l e o L 2 1
-Feaiiad] g @ gl wv dar & S el ey g a9 ORf U ) B e fF aw aw sl
TUEFH [T qRET SaE & gEe £ 7

1. v skl 3. = 4. =W

117. 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 1. Three 4.  Four

118, v ol wrreear wrerell Gy meer swfdh 2

(A) 7 10 797 sy 3 difgay & wawoar #9 0O W = 00% B Ee S

(B) «hifers oo GBaver mom s < 100 km @i &fmeer a7 < 10 km'

(C) ey s & 50 ® ow afen oty &

(DY} g feafy & Bebew o wrar s 10 o9f sy 3 Qidal o oor o @7 50% & |

g il IUCN grr mromider weem=r wat @ affevr e 3. 1) @0 for sleft o v Gy 7

1. &wemsr P
1.  Fnw geeTe 4. F amen ¥ e

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 ocourrence; << 100 kmi® and Arca of occupaney : < 10 km?

{C) © Population size less than 50 matured mdividuals

(D) Probability of extinction in the wild is at least 0% within the next 10 wears 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

119. swew & wffeedt gvel & Bt aralo—oge & weuel & Meew frer & @ g oftserr arr awe sifle
AR WY 4 sy oy gea # P

1. =ErEha e feers 2. Dwww fAwwr T
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119. Which of the following hypothesis best explains the occurrence of Himalayan floral elements in Westemn
Ghats of India?
. Continental drift theory 2. Dcccan trap thoory
3. Himalayan glaciation theory 4. Coromandel coast hypothesis

120, 7w aefurnl F v Ay @ R sy 9w e g ot T ¥ FaAET afE orme s # 7

D v el v e e e e s el el B g e e

2. B @ g s SR gaagii ST @ GUeE, dtew O § AEweT § SeewT

ferrey 3 fory sraaider s aoe B ownr #

q‘ﬁﬁ T HEA o A ania S @ e ad agawt swod fwry aen o s

I 7 SeiET g wF gwd F )

4, womeEar dweal & el aige graliadal @ el et @ o weeawy oD wuar ST o
# o7 ov wgine avw oiveeT 2 o B )

T

120, Why lvsogenic cyele 12 more beneficia] to o virug than Iytic ¢ycle under certain circumstances?

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

2. By miegrating with the bacterial chromesomes, the genetic instructions for the virus beeome
refreshed after ome or more replication events during binary fission.

3. Lyszogenic infection eycles do not hamm their host cells, so they can produce virus particles
indetinitely.

4. Lysopeny causes more mutations Lo 0eeur in the virus, creating more variants upon which natural
selection can operate.

121 A= Bv ar &z Fa, b alv ¢ 3 gemrr oforg

3 = WFElEgar | b = gwlitnmT | ¢ = giivome
a = sigelEli~gar | b= gideaw, ¢ « se@lo
a= gfifieew th= *-"{q"r.E}ﬁ.lrﬁF'. T, ¢ = Mg e

a = gRaes (b= #%F | ¢ = JgElfiea
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121 Identify &, b and ¢ in the figure:

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

fu e bl o=

122, w=vrewt mitel & e d @ s- a'?T.}' # i gy & formd w A oot Eeh @l E 2

1. #ee HhgT afe warer 2. W gy
3. wlww all gy 4. A T

122, In which of the following classes of vertebrates there are groups of animzls without limbs?

.  Fish, reptiles and mammals 2. Repliles only

1. Rcptiles and amphibians 4. _Amphibians only

123. v TEp UE g P ST B ST e 8 b g Wi

L

L

1. il oueh smseer & GG = 7 A oA L
3. [l el smEeet 8o O e
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123, The schemalic section given below of an animal imdicates that the animal is;
T &ﬁﬁ% =
= 2t . :-

[ p L K-

2

. mploblastic, coslomie, invertebrate. triploblastic, acoclomic, invertchrate,

teiploblastic, coelomic, vertebrate.

a

3. diploblasie, coelomic, invertebrare.

124, &l Bfdfe wow o & oo & arg o Ravgalls gwiy ww B & sgey ar

o o Individuals
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= fr of e o W Sl B B @ e 87

1. s f 2 & oo waiEe § 2. g a2 et aeredifor walE g
3. ST BT Wyied & | 4. sy g e e aglte w4 &

124. At a giventime, the age class disinbution of 2 papulation was as shown 1n the figure:

|

e of Iwdlduels

1lllnge..

4 1 H
gty —

Which of the following can be inferred from the figure?

l.  Age class 2 has maximum fecundity. 2. Apgeclass 2 has maximum survival.

3. Age class distribution is at equilibrium., 4, Age class distribution 15 not at equilibrium.

3A


https://www.adda247.com/?srsltid=AfmBOoqRk3UqfpnwDGIlqavz8sr8AMnaqqNchSHQUM30ClA6h9cVzI-5
https://play.google.com/store/apps/details?_gl=1%2A1uz474i%2A_gcl_au%2AMTY5Nzk3MzE3LjE3NDQwMzIyMTI.&gl=US&hl=en_IN&id=com.adda247.app&pli=1

A
Adda297 - el

49

125. @ @) ggeml 7 A 7 s Fn W goiw waara § w5 mnoay ot 50 sl w s
ﬁwammﬁwsmﬁ?ﬁﬁaﬁa?ﬂiﬁﬂ#ﬂrﬂﬁﬁ#mma&w

ol A o 0l o B i B e B vl O P 1

oy Species
Community T T2 3 r 5
I A 2051 s 7 5 10
2 B 10 | 10 14 10 10
3 £ W 12 10 B 10
i D [ e [

125, While studying the diversity of 4 communitics, 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

| - Specics
Community I 3 3 r 5
i M 20 E 7 S ||
2] B 10| 10| A0 10 10
3. C 10 12 i0 & A0
4. L 1 1 1 1 45

126,  sffwe anife aashw st ammm@wﬁwﬁmﬁﬂwﬁﬁm? | B T 1
ey § & wlr-ar weatey weEt 2 7
D - . ¥ ey W
{AY | 23°F aroms &y 255 ol ek i Bty 7
(B} | 15° & mmer afv 300 @t Smemer i | EE
(C) [ 15" & amer siv 100, @t smemer | i | @ 757 a7
(D) [ 25° & amew 307 255 o amem iy | gl vl g

Lo (Ab-iv, (B)-iii, (G-, (D-ii 200 (A, (B)-ii (C)-iv (DY
3. (AR, (B, (C)-ifi, (D)-iv 4 (AN, (Bliv, (C)-ii, (D)sid

126, Average annual precipitation and terperature are two important detemminants of world's major
biomes. Which of the following combinations is correct?

Temperature and precipitation Biome
{A} | 25°C temperature and 255 cm precipitation 1 | Temperate forest
{B) | 15°C temperature and 300 em precipitation i | Savaopash =~
(C} | 15°C temperaturs and 100 cm precipitation il | Temperale rain forest
| {3} | 25°C temperature and 255 cm precipitation iv | Tropical rain forest
25 |:.|‘!'-..:|-'| W {E:}'h i-| {C}'i. {.D’}'E] 2 EA}'i ijl 'I-:.H':I-i t: {.{‘-:}-i V. I:-D.]-i'
3 (AL (B (C)-ibi, (D)-iv 4. (A, (B)-iv, (C)-11, (D)-iii
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77 NIR Vig. L=l

| A 0.50 0.08 |

B 0,40 T

C | 050 0.20 |
| D | 0.0 0.20

TTE TN OY o=maR g Fenrs o o o7 5l smer F

1. A»C>B=2D 2 ARBPE=CER
3. B=CD>A _ 4. D=A=>=B=(C

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

L | Spectral value
| Forest. | MIE. | ¥i§
B EE
B | 040 ] 030

> | 0] 0

D | D60 [ 0]

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

l. A>C=B>D 2. AFD=C>B
I BaE=D=A 4f D=A=B=0C

it @ v Tpowld av v w @eieE we A e 3000 HE -agaifarrﬁﬁ'wﬁm il

128, &
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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 of 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 be 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.

miow 0 deew @ & anvat @ g oETm @ Ted

ek |

At K
Ay e | By =0 =a |
dr F

wef N el 1 aitv 2 @ @ sner gl T T K SR 0 S SR w8 59 a9 d
Helehe BT T ae < | 8w gl

1. o 2 ot i w1 @ el svowii | @ et F st & aile & oy wee o aee
HeH W @ gori i " FREE e grenit &

2. w2 ) el W) w5t e oy o | 0 wite 3 st 8 e @ e wsea v oewr
AT G W gern A A e s weal &

3. @] :.u-::n'E:":fu*n%"E F e aY mﬁZEﬂmﬁfa}Mﬁwﬁ:&ﬁwﬁﬂwm
HaAT BN W o A g e e gt &

4, T | @ Efier wnir 2 @ ooy ov o 2 m‘}eaﬁafahm“ﬁm‘ﬂa?‘ﬂ weEsl oY g
e WA W gerr # aiSe R s s £ )

In Lotka and Veltera's two species competition model :

' K= = ;
ﬁ= KiY, ' y =i 2%z and
I:l!ln.r K'!
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aNs N [ Ks=Ny—aph,
-!-ErlI e h, Kl i

Where M represents population size, r growth rate and X maximum carrying capacity for
species 1 and 2. The inter specitic n:crm11,,.'tmn cocfficient a;; <1 will mean:

|. individuals of species 2 have less inhibiting effect on individuals of species 1 than 2

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 1 have less inhibiting ¢ffect on individual members of species 2 than

individual of species 2 on others of their own specices.

4. 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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L3, & #end & lae &laet Toafeds @ o5f wrlRElee. ary Al & Sl & aﬁa‘m‘“ ki B e LT R T
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et |
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{33, The rates of mutation in £ cedi from lec™ to fac’ arc determined using a medium containing
liclose, as the only source of energy. The principle of spontaneity of mutations can be said 1o
be viglated iF

|, the rate of mutation increases during starvation,

2./ in the presence of lactose, the mte of mutation from lac 1o .‘m:' is increased but overall rate
of mutation 15 not,

3. the rate of mutation in fae gene is always greater than that in other genes:

4. the rate of mutation in fae genc is always less than that in other genes.

131, oot o wfiset @ agar Bl o e ges offeres o Bl F afel @ e R o oY
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(D) oharrs i g oF s e oy o s e wmd :
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1. (&), (B), (C); (E) 2. .(B), (D), (E)
3. (A) (B), (D) (E) 4 (B). (O),(E)

131.  According to fossil records, the earlicst fossils of liverworts are found in the late Devonian, of mosses
in the early Cretaceous, and vascular plants in the late Silurianfearly Devonian. Anthoceros (homworts)
fossils have rot been discovered. Reading fossil records we would say that vascuiar plants appeared
first, then mosses and then liversworis.

L L L
BNy Dot Crel : -
488 T a14 3EG 3 a

WEon oo 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
Oedovician,
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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)

132, Gawg ?mvﬁamﬁﬂ'wﬂﬂﬁna#]aﬂﬂammazﬂmﬁﬁﬁnaar#ﬂ?ﬁrr?rwﬁaﬁ*xrnﬁ'arrarmﬂa{
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e

132, Northern Elephant seals had been reduced to about 20 individuals in the 1800, Biologists studied
variation in proteins in the species. They found no genetic differences in the protein ameng 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,

ratural selection resulting in a single best genotype,

& very low rate of mutation.

o ik D

133, el Bl wrferenn % AT vers ov Bgwrr gallet & oo ‘ot @ ! arEEr A (i) 3wl
Vel @ aigew WA &) (i) 92w el W aged s B ot et we e s s

1. (i) Un(i)=1m ' 2.0 Un (i) = Un
3. (i) 1 i) < Uin? 4 odidebin? (i)

133.  There'are 'n’ number of alleles for a given locus in a diploid population. The proportion of all
homozy gotes in the population (i) if all alleles are equally abupdant and (i1) if all alleles are not equally

abundantg; will be:
L5 () Vi (uY< L 2. (i) Vi) > 1M
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 supperted by

'}

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.

seiatey waE @ wel & oty A gl & Ehf
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= vl o v gl ol @ my we & ﬁ"“ﬂﬁﬁ#ﬂ']a'ﬁ?mﬂ
mﬁgxmqaﬁ*wmw‘ﬁwmwgﬁ?r

Humans have a faster evolution of mosl of their DNA sequences than chimps,
The more advanced species have more number of functional geres.
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In hymenopteran insects, males arc haploid and females are diplowd. All fertilized eggs mve rise 1o
females and unfertilised eges give rise to males. As a result, if a female mates with a single male, the
femnales 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:

e of il S mared
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(A) vearate efsr amefer arar o frear ar

(B) sammr #a‘mﬁ*#mﬁwrﬁdﬂﬁmégﬁﬁ?ﬂgﬂaﬂﬂuﬁdﬁwwx

(C) wlede o waz 78 Merw o ar ¢

(D) fHEram @it wlmmr B of

Tl e et a7 wae v

L,

o= (A)

2

a7 (C)

3.

(B)m= (C)

4,

(A} 7= (D)

136. In a Radio-immunoassay (RIA) for glucocorticoid hormone, radioactive glucocorticoid
(tritiated) is added to the R1A cocktail, When the amount of hound hormone wag 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

.

(C) only

3.

(B} and (C)

4,

(A) and (D)
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concentration

cancentration

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

concentration

;

concemiration
concentratlen
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138.  For the generation of wansgenic plants in crop improvement, one imporant regulatory gene X was
overexpressed in a crop plant. Out of 30 transgenic rice plants generated, 22 showed high levels of
gene X expression. However, rest § 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.

139. 79 swr—smerr quer et el il Gede dwemlas (KLH) g7 o 5 7ar  KLH o o
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TS B 3T T 3§ e 9ee fT O 35alen e war i 5 dwuget # o s
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139,  Ten different mouse.strains were primed with whele 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 virre, 11 was found that cach of these mouwse strains had
responded to one of the peptides. When the peplide 3 responder was mated with peptide 4
responder, the splenocytes of Fy offspring respended to both the peptides. Which of the
following is most appropriate?

Maouse strains responding to peplide 3 orpeptide 4 have different MHE haplotypes.
Mouse sirains responding to peptide 3 of peptide 4 have either of these T cell receptor.
Mouse strains responding 1o peptide 3,or peptide 4 cannot process KLH.

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

ot
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140, Stem cells are widely used for their regenerative property and capacity togdifferentiate finto different
lincages. A persen with a damaged liver approaches o siém cell therapist. Which offthe following
therapeutie steategics wauld be the salest?

l. Procuring adult liver cells from a healthy donor and grafting them into the paticnt. 5

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 blood cells into the liver direotly.
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141.  If one wishes to design a microarray chip for whole penome expression anzlysis 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.

142, divaw 3 5 il weper & fory mwen B s & swig og SmTe wver at ot E

5'-dephosphorylated DNA + [y P]dATP + T4 polynuclentide kinase (T4PNE) and incubated
for 2 hour — Ammonium acetate —» Tris-EDTA —> ethanol.

afe REHE Eivar witvy § NH, @) senwr Benw g o A R @ Bi-w w3 ol 58
T wE e & 7

|. NH. &7 TAPNK @t 57 77 o7 & Goim: wdos sa a9 it &

2. WH' = TAPNK @ g5 ov & & s = Sivay Baw  guftes 53 267 oiew)
3. NI 3y # TAPNK o7 57 5y 58 s & 1

4. NH, ama7 dfivar & Rerstd@ier oy oo e vam weiry sy oz ot &

142, For 5' end labeling of DNA, the following reactions are carried out sequentially as indicated.

§'-dephosphorylated DNA + [y“PJAATP + T4 polynucleotide kinase (T4PNE) and incubated for 2
hour —» Ammonium acetate —* Tris-<EDTA == cthanol.

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

NH," ion activates TSPNEK, thereby increasing the labeling efficicncy:

NH, ion inhibits TAPWE, therefore should not be present in the DMNA mix.
WH," ion does not have any effect on T4PNE.

MNH.' lon dephospharylates DNA, thereby increasing the labeling effigiency.

£ 3 b3
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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 hes the highest ligand binding affin

ity following experiment was carried out. Cells were .
transfected with green flucrescence 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
arc the results

RFP

Racaptor & Heceplior B RacophorC _ﬁftﬂu_tur[r
ooy A || R T
24% | 5% 52% | 19% !15%:51%' 5% 24% |
| | L |
1 | I
s24{19% |2m I zw.‘ |1.w. 2t
GFF
Which receptor has the highest ligand binding affinity?
A . I ok
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During line transect sampling of two solitary species of ground mammals the fellowing obscrvations

were made:
 BSmaller species Larger species
A | Transect length 100 km 1 00km
B | Mo.of animals sighted 14 36
C | Mean perpendicular distance from transect line 10 m A m
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Which of the following can be inferred from the data?

The smaller species is more abundant but seen less frequently.

Ed iRl

The smaller species is less abundant and seen less frequently.
The larger species 1s more abundant but seen less frequently.
4. The larger species is seen more frequently, but its abundance cannot be  compared with the

smaller species.

145. et mieiT & 2 Trp siv 4 Tyr amfaee & 0 Q00T & anifaw wre b 17000 D 2 & Trp o7 Tyr &7
R 204 HIE 180 D. 280 nm g%, B, @ 1% (g/v) Tep 97 Tyr GIF &7 | 641 S ST & srawmieor
T FP eenr & e 269060 i 8333 # o oET @ 280 om o | mgim] B 8)F 09 lem
FHE=T o SrwEer BRI

1. 0.1 2. 10 ST E 4. LET

145. A protein contains 2 Trp and 4 Tyr residues. 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 nim, are 269.60 and §3.33, respectively. The absorption of
| mg'ml protein salution in 1-cm cell at 280 nm will be:

1. &l 2. L 3 07 4. 1.7
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