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Subject : 703SH1_PARTA_CSIR_FEB22_SET2

Question ID:- 150

The probability that a ticketless traveller is caught during a rip is 0.1. If the
traveller makes 4 trips, the probability that he/she will be caught during at
least one of the trips is:

A & foddt a1 & IR faA1 Reve & IR & tHe o &1 wildear 0.1 g1 9fe &5
wfad fa=1 fewe T 4 IR 9 &va1 €, 9 9 aEei & R &H 4 $H U@ dR UHe
S &1 uTiiedr &1 gnll:

Options:-

»1-(0.9)4, Option ID :- 597,

» (1-0.9)4, Option ID :- 598,

» 1-(1-0.9)%, Option ID :- 599,
= (0.9)4, Option ID :- 600,

Question ID:- 158

OA, OB and OC are radii of the quarter circle shown in the figure. AB is also
equal to the radius.

A

0 C
What is angle OCB?

OA, OB TYT OC 39 g« &1 PeUTd 8 19T us d1y1g YT exifar mar 1 AB &7 A oft
g« @) B & 7F &% 9uE 21

A

0 C

HIV OCB T HIH T B2
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Options:-

»60° , Option ID :- 629,

=« 75°, Option ID :- 630,

» 55°, Option ID :- 631,

= 65°, Option ID :- 632,

Question ID:- 152

If A says, "exactly one among B and C is a liar” and B says, “"both A and C
are liars”, then

?Am%%"sawcﬁﬁwﬁ@%" IRBFEgaeF AR caAI S FPS &

Options:-

=A is a liar and B is truthful A 3T ? 3R B W= & , Option ID :- 605,
= B is a liar and C is truthful B 331 8 3R C =1 & , Option ID :- 606,
= A is truthful and C is a liar A 9= 8 3R C 3T &, Option ID :- 607,
= Ais a liar and C is truthful A g&T 8 3R C ¥=1 § , Option ID :- 608,

Question ID:- 153

It takes 2 hours for Tanu and Deo to do a job. Tanu and Hari take 3 hours to
do the same job. Deo and Hari take 6 hours to do the same job. Which of
the following statements is incorrect?

TR T TF FA FI G U APA I SH IR P @R T AT G A HRd g1 ¢a
3R &3t I &1 #Y 68 H #d &1 = A | ®19-91 HUF 9el H81 8?2
Options:-

«Tanu alone can do the job in 3 hours 73 3Fa di He ﬁu‘gm&m Hepdl %I ;
Option ID :- 609,

= Deo alone can do the job in 6 hoursa‘q’élﬁ Gﬁ%ﬁﬁwmm%l i
Option ID :- 610,

= Hari does not work at all 5} ®g &1 %a1 g1 7811 , Option ID :- 611,
« Hari is the fastest worker B T ?IGTEI'TI'&WT %I + Option ID :- 612,

Question ID:- 164

Two runners A and B start running from diametrically opposite points on a
circular track in the same direction. If A runs at a constant speed of 8 km/h
and B at a constant speed of 6 km/h and A catches up with B in 30 minutes,
what is the length of the track?

31 UTa® A 3R B U qoTPR ¢& & A9 & <1 fAudid RRY 4 o #1 ue & fozn § e
URY #d g1 af¢ A 8 km/h & fUd 9@ | 94T B 6 km/h &1 fua ar@ @ dred § aur
A 30 fiFe uzaq B 9 fiear g 91 ¢ @1 darg fea- 82
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Options:-

=1 km, Option ID :- 653,

= 4 km, Option ID :- 654,

= 3 km, Option ID :- 655,

= 2 km, Option ID :- 656,

Question ID:- 155

Brothers Santa and Chris walk to school from their house. The former takes
40 minutes while the latter, 30 minutes. One day Santa started 5 minutes
earlier than Chris. In how many minutes would Chris overtake Santa?

31y dar 3R v wawr: 40 e auT 30 fFe § oA W @ wod Uod o 81 T R
a1 fspd @ 5 e vgd = Ut fran e & g fora dar @ smt fAear grme?

Options:-

=5, Option ID :- 617,

« 15, Option ID :- 618,
= 20, Option ID :- 619,
= 25, Option ID :- 620,

Question ID:- 156
Wheat production of a country over a number of years is shown in the
graph. Which year recorded the highest percent reduction in production

over the previous year?

fafi= auf # g frelt 3= 9t iF &) YoreR & ww & =i mar @) few od & wfowa
AR waifte ud?

45

Metric ton

1 | I I
2000 2001 2002 2003 2004

Year

Options:-

»2001, Option ID :- 621,
« 2002, Option ID :- 622,
« 2003, Option ID :- 623,
« 2004, Option ID :- 624,

Question ID:- 147
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Three strips of 10 m width each are placed along the equator (A1), the
Tropic of Cancer (A>), and the Arctic Circle (A3), respectively. The
relationship amongst the areas of the strips is

10 e AT N9 el FU=: YATRWI R A, , T QT T A, , TUT 3ATHieH god T Az
dl T 1 ufgdi & gl BT W g

Options:-

=A; < Ay < Az, Option ID :- 585,

= A; = Ay > Az, Option ID :- 586,

= A; > Ay = Az, Option ID :- 587,

= Ay > Ay > Az, Option ID :- 588,

Question ID:- 157

Based on the distribution of the cumulative percent surface area of the
Earth at different elevations and depths (with reference to sea-level) shown
in the figure, which of the following is FALSE?

Y-HdE & Tl ABd &1 Ufa=d (TS TawaR & que) = $ag 9 eyl w)
famu i # <=t T 31 399 oMU R A # € wH-u1 uE MW 82

-\ -------- F=---1 5ea level

[ | ]

~12,70 20 30 40 50 60 70 80 90 100
Cumulative % of surface area

1

Dok NO N B O

Depth/ Elevation (km)

)
o

Options:-
= Larger proportion of the surface of the Earth is below sea-level qzaﬁ CAR: G
BT SfFaR T % S} 4§ -d 81, Option ID :- 625,

=« Of the surface area above sea-level, larger proportion lies below 2 km

elevation T% WARR 4 $UR ® dg & $d &Abd &1 AIPHa? U 2 f&.d. a5 4
< 81, Option ID :- 626,

=« Of the surface area below sea-level, smaller proportion lies below 4 km

depth g SAER U &0 &I Udg & $d §Abd &1 944 &d U 4 fo.f, 7w 9 -k
g1, Option ID :- 627,

= Distance from sea-level to maximum depth is greater than that to the

maximum elevation JH% TAWR I AAIUF TR0 TS AR | AaI1UF Hars o
3% g1, Option ID :- 628,

Question ID:- 165
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There are two gas parcels of equal volume, A and B at the same
temperature and pressure. Parcel A is one mole of water vapour, while
parcel B is one mole of day air. Which of the following is TRUE?

A ATd- & &) 79 URid, A qUT B U 1 U 9 <19 # €1 UrHd A U Hid ST 910 @
Safer U B U6 O1d o6 ga1 81 fAe su=l 6 @ &9 a1 98l 22

Options:-

«Parcel A is heavier then Parcel B TRfd A, fa B I UL %I , Option ID :- 657,
=« Parcel B is heavier then Parcel A TRi@ B, mfw A I U %I , Option ID :- 658,
= Both parcels are equally heavy THI THE & YR 99HE g1, Option ID :- 659,

= Without temperature and pressure data, their relative masses cannot be

determined 91U 9 g9 & A & 341 379 amifére sawe fAulRa =8 %3 s 9941,
Option ID :- 660,

Question ID:- 154

A person paid income tax at the rate of R% for the first Rs 2 lakhs, and at
the rate of (R + 10)% for income beyond Rs 2 lakhs. If the total tax paid is
(R + 5)% of the annual income, then what is the annual income?

TP Sfad 4 $A A & 2 ARG TUF GR R% BT &3 4 TUT Y 3T R (R + 10)% HI &3
ﬁamgﬂmwﬁﬁm | 9T T FX BT A IS AT FT (R + 5)% & a1 alitien 3
IGGE ?

Options:-

=Rs 2.5 lakhs ¥ 2.5 99, Option ID :- 613,
» Rs 3.0 lakhs ¥ 3.0 ¥/ , Option ID :- 614,
» Rs 4.0 lakhs ¥ 4.0 °/Rd , Option ID :- 615,
» Rs 5.0 lakhs ¥ 5.0 ©/Rd , Option ID :- 616,

Question ID:- 159
If P +%= 1and Q +{§= 1, then what is PQR?

qﬁ'P+%=1WQ+§=1,ﬁHPQR faeT 22

Options:-

«-1, Option ID :- 633,

= 2, Option ID :- 634,

= -2, Option ID :- 635,

» cannot be calculated JTd Hﬁﬁo—m\?ﬂ Hehdl , Option ID :- 636,

Question ID:- 163

A plate of 5m X 2m size with uniform thickness, weighing 20 kg, is
perforated with 1000 holes of 5cm X 2cm size. What is the weight of the
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plate (in kg) after perforation?

U 5m x 2m AU & YA HACTS arel We H1 HR 20 kg g1 94 5¢m x 2cm |0 &
1000 B¢ fHT od §1 Do+ & U We &1 YR (kg H) ToHam g2

Options:-

«10, Option ID :- 649,

« 2, Option ID :- 650,

« 19.8, Option ID :- 651,
« 18, Option ID :- 652,

Question ID:- 162

Time-distance graph of two objects A and B are shown.

Time

Distance

If the axes are interchanged, then the same information is shown by

&1 aEg3il A IUT B & IAU(Time) - gl(Distance) & ITH &I GRITAT 74T

Time
/

Distance

%@ﬁm—aﬁwaaﬁasﬁwﬁﬁﬁ&ﬁmﬁﬁﬁ?-ww

Options:-

Distance

o Time ,

Option ID :- 645,
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Distance

B Time 5

Option ID :- 646,

Distance
-]

. Time ;

Option ID :- 647,

Distance

. Time F

Option ID :- 648,

Question ID:- 148

2
Which of the following values is same as 222 ?

e & @ e w1 W 22 % @A 22
Options:-

.25, Option ID :- 589,

» 28, Option ID :- 590,

» 216, gption ID :- 591,
» 2222 Qgption ID :- 592,

Question ID:- 149

A man starts his journey at 0100 hrs local time to reach another country at
0900 hrs local time on the same date. He starts a return journey on the
same night at 2100 hrs local time, taking the same time to travel back to
his original place. If the time zone of his country of visit lags by 10 hours,
the duration for which the man was away from his place is
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T Siekd I THY 0100 a1 fobell gae 1 o ford Srusii I SRy & Tided I
RIHIY 999 AR 0900 ¥4, 331 aRG &1 Ugddl 81 98 U=l gl I St A
RIFT AT 2100 T91 IRE HX 30 T VI W A IE 999 | T Fd7 81 qfe &
ey =T 1 AT SU Id W & A9 4 10 °¢ Ui ¢ o1 ofed v+ 9d W I $d
fora THY 9mER Ur?

Options:-

=48 hours 48 ¢ , Option ID :- 593,
=« 20 hours 20 Ti¢ , Option ID :- 594,
= 25 hours 25 %¢ , Option ID :- 595,
= 36 hours 36 %¢ , Option ID :- 596,

Question ID:- 146
A 3 m long car goes past a 4 m long truck at rest on the road. The speed of
the car is 7 m/s. The time taken to go past is

I TR FaH Fd §U UF 4 Hiex dd ¢F &I U 3 HieR ddl FR UR Hdl g1 BR $i i
7 m/s &1 UR & &1 9T &
Options:-

«4/7 s, Option ID :- 581,

= 15, Option ID :- 582,

» 7/4 s, Option ID :- 583,
» 10/7 s, Option ID :- 584,

Question ID:- 160

If the product of three consecutive positive integers is equal to their sum,
then what would be the sum of their squares?

WA T Y= Quiie] ST OB 3% AN & a0ER & df 3% a1 &1 AT T A2
Options:-

=9, Option ID :- 637,

= 14, Option ID :- 638,
= 16, Option ID :- 639,
= 24, Option ID :- 640,

Question ID:- 151
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The number of squares in the above figure is
SR foF # ol @1 WS

Options:-

=30, Option ID :- 601,

= 29, Option ID :- 602,

= 25, Option ID :- 603,

= 20, Option ID :- 604,

Question ID:- 161

A board has 8 rows and 8 columns. A move is defined as two steps along a
column followed by one step along a row or vice-versa. What is the
minimum number of moves needed to go from one corner to the diagonally
opposite corner?

UF UT W 8 Afas v 8 HeafeR ufeadi €1 U 91 3l ocH & & 9 U Hed afas a1
9% fqufyd w0 @ uivuiia #1 #9 @ &9 fSa- T #f v #1144 g suilg o1
gl < el 82

Options:-

=5, Option ID :- 641,
= 6, Option ID :- 642,
=« 7, Option ID :- 643,
= 9, Option ID :- 644,

Subject : 703SH1_PARTB_CSIR_FEB22_SET2

Question ID:- 178

If TLR2 is knocked out from human monocyte-derived macrophages, PAMP
recognition by which one of the following TLRs will most probably get
affected?

gfe AT THdw@IY] IGd ged-H&®IY J TLR2 $i MR fosar sig ot fFeifea
&4 U® TLRs ¥ PAMP &1 3IfUSE 1 IYIdd &0 I UHIidd grm?
Options:-

=TLR9, Option ID :- 709,
= TLR3, Option ID :- 710,
= TLR6, Option ID :- 711,
= TLR5, Option ID :- 712,

Question ID:- 184

Movement of epithelial sheet spreading as a unit to enclose deeper layers of
the embryo is termed as

YT & 3fEHH! Ucdl Bl eh & U JUHAT TR BT TP FPHI5 & ol [GRUI Bl H3d &

Options:-
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= Epiboly 3&IRRIEUT, Option ID :- 733,

« Emboly 3[d3RIgI0, Option ID :- 734,

« Involution 3fdd@+ , Option ID :- 735,

» Ingression 3{d:5%HU , Option ID :- 736,

Question ID:- 192

Which one of the following tissues normally DOES NOT produce ghrelin that
stimulates food intake?

faifea 19 91 U Sde ATURuGdT Uit $1 I 81 Bl 2 S 5 T =g
&1 UfYd Hdr 82

Options:-

«Stomach SHIRY , Option ID :- 765,

= Pancreas 3'IRIY , Option ID :- 766,
= Adrenal 3ifigd® , Option ID :- 767,
» Liver 95 d , Option ID :- 768,

Question ID:- 193

A newborn baby got mixed up with other babies in a hospital. If the mother
is of O blood group and is Rh +ve and the father is of AB blood group and is
Rh -ve, which one of the following can be their baby?

U Haelid 1] Ue Rifeareay d gue Riggei & ary Aida g man afe qman 1 3 a9
omngl;h +ve§wﬁmmABmﬂ1{s’w Rh -ve &, FHifed &9 a1 to Ryl
v 19l H&dl 82

Options:-

«AB and Rh +ve AB dyT Rh +ve , Option ID :- 769,
= O and Rh -ve O ddT Rh -ve , Option ID :- 770,

= A and Rh +ve A d¥T Rh +ve, Option ID :- 771,

= B and Rh -ve B d¥dT Rh -ve , Option ID :- 772,

Question ID:- 169
A.
5'- AGTAGTATCAACTATCATGA-3'
3'- TCATCATAGTTGATAGTACT-5'
B.
5'- GACGTGCCAGGTGCGAGGTC-3'
3'- CTGCACGGTCCACGCTCCAG-5'
C.
5'- TACGATGCACATGCTTGGAC-3'
3'- ATGCTACGTGTACGAACCTG-5'
D.
5'- GAACGCTACGTTGCGATCCG-3'
3'- CTTGCGATGCAACGCTAGGC-5'
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Arrange the DNA fragments (A to D) in the order of decreasing melting
temperature.

A.

5'- AGTAGTATCAACTATCATGA-3'

3'- TCATCATAGTTGATAGTACT-5'

B.

5'- GACGTGCCAGGTGCGAGGTC-3'

3'- CTGCACGGTCCACGCTCCAG-5'

C.

5'- TACGATGCACATGCTTGGAC-3'

3'- ATGCTACGTGTACGAACCTG-5'

D.

5'- GAACGCTACGTTGCGATCCG-3'

3'- CTTGCGATGCAACGCTAGGC-5' _ _
DNA & WSl (A § D) ® 3% SgUl dIUA & HUed HH 1 SIaiedd 3|

Options:-

«B>D>C>A, Option ID :- 673,
« C>A>B>D, Option ID :- 674,
« D>C>A=B, Option ID :- 675,
« A=B>C>D, Option ID :- 676,

Question ID:- 181

Which one of the following pathogens does not have the ability to survive
within macrophages?

frr=ifera 1 | U IS § JEau&HIY] § oiifdd T8+ & &0dT =gl gl 32
Options:-

= Schistosoma mansoni RREHT AT , Option ID :- 721,

= Mycobacterium tuberculosis AEHIdGe A egai@aleg , Option ID :- 722,
= Listeria monocytogenes forRefen mﬁﬂﬁﬁﬂ , Option ID :- 723,
« Leishmania donovani ferAfar siHaHT , Option ID :- 724,

Question ID:- 203

The Covid-19 pandemic had a major impact on CO, emissions due to the

disruption of industrial activities caused by it. Which of the following
countries/regions had the smallest fall of CO, emissions in % terms during

the year 2020?

PIAS-19 HFMR! BT gEUTE 3T Al TR U8+ & BRI §OST UF 81 YHE
CO, I TR USI 21 g 2020 & SRM % & Hew A fA=ifra fera exii/ 8= # co,
IxTeH | e fiRrae iz

Options:-
sIndia HRd, Option ID :- 809,
=« USA Y. UH.U. , Option ID :- 810,
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« China 9, Option ID :- 811,
=« European Union T3Y1T %9, Option ID :- 812,

Question ID:- 197

Select the correct combination of factors which drive the extinction vortex

PRSI & Aicw Ad BT g9 B ol o fada- yia »1 arfd sedai g
Options:-

sreduced population size, loss of genetic diversity, inbreeding ?’I?ﬁlﬁ S(TETE
ATHR, AMUETRTE fAfREansi &1 @iv, 39U+ , Option ID :- 785,

= emigration, fragmented habitat, inbreeding I%TH, Wfsd Tafar™, U ,
Option ID :- 786,

=« immigration, reduced population size, loss of genetic diversity 3Udd,

i AEEY PR, af¥e fafi=rareii &1 @v , Option ID :- 787,

= catastrophic events, reduced population size, outbreeding T TRIeRT geg,
Hpfad IMETdl STFR, Fig:-Us== , Option ID :- 788,

Question ID:- 179

ligand
receptor
R
E a
b
(— @
[
S
s d7)
_‘x‘fﬂr\a‘:\l‘?//?—_z‘
‘“,vpmh&mtmn ;;_
l-”‘-| /\ \ J"\‘-E\

v

With reference to the signaling pathway shown above, which one of the
following options correctly identifies the intracellular components?

IR T T Hbad vy & ded #, FA=ifra $19 91 ve faaer s saadl
B Téleal ¥ gl sar 22

Options:-

a=Grb2; b=S0S; c=Ras-GTP; d=ERK, Option ID :- 713,

» a=Grb2; b=Ras-GDP; c=MEK; d=ERK, Option ID :- 714,

=« a= SOS; b= Grb2; c=Ras-GTP; d=MAPK, Option ID :- 715,
= a=RTK; b=S0S; c=Ras-GDP; d=ERK, Option ID :- 716,
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Question ID:- 200

Recently, the Bhaironghati area of Uttarkashi has been declared a
conservation centre for a species referred to as the ‘Ghost of the
Mountains’. Which one of the following animals does this refer to?

B9 8 ° JeRdIRI & ARl 87 &1 U yelifd o “uddl &1 3@’ & 9 9 i sfcafaa
o <iran 8, 9% forw ufiRern o= aifta fosan wam 81 9 f=rifera fre uer <ig &
Sfeatad wear 82

Options:-

=Marbled cat 3%\ (WEes) fawdt , Option ID :- 797,

« Himalayan ibex fguradt aife= (GIEQERT) , Option ID :- 798,
« Southern kiang gfé&oft f&saiv , option ID :- 799,

= Snow leopard 89 dgarm, Option ID :- 800,

Question ID:- 173

Which one of the following statements about stem cells is correct?
Td BRI (stem cells) & a9 § friferd $19 91 v ®u= 981 82

Options:-

=« Stem cells cannot be maintained in culture since they require a distinct in
vivo microenvironment known as niches. Ja PR30 & dat= Area |
SRIE TEI T@T ST qewdT Hifdh 3-8 U (AR Siid (in vivo) JEAUNGRT &1 a=addl
, Option ID :- 689,

= During asymmetric stem cell division, only one of the daughter cells is

retained as a stem cell. 3FHATI® FifRET faueH= %'c?l?ﬁav_clﬁ Uh Tdfa ST
gl ga ST & W&y d -1 ¥gdl 1, Option ID :- 690,

= Stem cell derived transit-amplifying cells are differentiated cells which
retain the capacity to divide further. & SIRI®T SqIica HwhTHI-ufvadl Hifkren
faufea SifreEn gt @ fomd y: v 9t amar gt 81, Option ID :- 691,

= Hematopoietic stem cells (HSCs) are totipotent stems cells. Qﬂ?ﬁﬂﬁiﬁ qd

HIRBIT (HSCs) T =TFd T HIRAHTT Erd 81, Option ID :- 692,

Question ID:- 166

Phosphofructokinase catalyses one of the regulatory steps in glycolysis.
Which one of the following metabolic changes leads to the activation of
phosphofructokinase?

TP B ac [BIS v TSI A Ue Fame @Rl & IARd $war 81 fA-ifed &9 an
T I URads B Ipa wg-s & iraul ST Jdiferd Hdl 82

Options:-
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«Increased ATP concentration ATP Higdl aﬂq@ ; Option ID :- 661,
= Decreased AMP concentration AMP Higdl & =J-dl , Option ID :- 662,
= High citrate levels fice ®1 3= AT, Option ID :- 663,

» Increased fructose 2,6, bisphosphate concentration eIl 2,6 famrrabe
Jigar &1 gfg , Option ID :- 664,

Question ID:- 210

Which one of the following statements related to genetic transformation of
plants is correct?

el & ATERE Fury & ded § fA=ifed $19 91 to wy a8l 82
Options:-

= Negative selection markers need to be expressed only under strong
constitutive promoters for development of transgenic plants

TReH! Tie & ™ & fore Bonmere 9+ fagel @) siftrafea saa vad T9e I=ge!
ERT 91 91f2¢I , Option ID :- 837,

= A transgenic plant containing two linked copies of the transgene in
heterozygous condition would segregate in a 3:1(transgenic : non-
transgenic) ratio for the transgenic phenotype on self pollination.

TP TSI rdr Ford gReii= &1 & Jga Ufadi [auagasi oaw1 | g, S9& WuREI
B TR TR A& 3: 1 (RS SURSHAT) & 3UTd § guded g1, Option ID :-
838,

=« Agrobacterium —mediated transfer of T-DNA into a host plant does not
require host plant proteins.

T TRUMHI UTgy § Tidfoeiead ufauifdd T-DNA & R d Ul 9gy UidiHT &t
3Gyl Hel gl 81 , Option ID :- 839,

= In a binary vector system of Agrobacterium tumefaciens, the oncogenes
are located on the Helper plasmid.

! & UF fguae® yond! §, el 9gae el IR afeua
|

, Option ID :- 840,

Question ID:- 194

Two genes a and b are located at a distance of 10cM. Individuals of the
genotype AaBb are sib-mated. The two genes are linked in trans. What
percentage of the progeny is expected to have the genotype aabb ?

S SiH a 9T b 10cM & g3l TR 3ARYA &1 SIFUET AaBb & TR & WEIgR | BRI
T ) S fauel (e Jea 81 wafaal & faa ufaza & SiHWR=U aabb 811 #1
HHTEAT 82

Options:-

=0.25, Option ID :- 773,
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= 0.01, Option ID :- 774,
= 6.25, Option ID :- 775,
« 25, Option ID :- 776,

Question ID:- 195

Which one of the following statements is true regarding heritability of a
quantitative character?

TF AETHS WUl & d2Mfad & e & fA=ifeed #19 91 U@ $Y9 99 82

Options:-

=« The estimate obtained from a given population and in one set of
environment can be extrapolated to other population and sets of
environment

T Jufl & vataRor & ue AU TN Sardl | UIw Srha B gae TETd! auUT Sui &
TaiaRur & fou aiffesar fosar s 9ear 1 , Option ID :- 777,

= The estimate is a population as well as an individual parameter.
3THa- U 3T g IUT 919 # U Ushd ATuds i 21, Option ID :- 778,

= Heritability measures the proportion of the phenotypic variation that is
the result of genetic factors

IRINTTd@ A&um=Ul fafi=Ta1 & 3rJura &1 A1udr § S fo sMgdflRie sRe! &1 ufawd 81
, Option ID :- 779,

= Heritability indicates the degree to which a trait is genetic.

ARINTAE Pife HT YaFiP oal ¢ o TF AL TS g1, Option ID :- 780,

Question ID:- 191

The principal product of fat digestion by pancreatic lipase is the free fatty
acids (FFAs) and which one of the following?

SR ATSUS §RT 99T & U | IO gF araT UHd IS Jad a91-37d (FFAS)
auT fFifera 19 91 U 82

Options:-

= 3- monoacylglycerols 3- AFITHTSARERTA , Option ID :- 761,
= 2- monoacylglycerols 2- ﬁmﬁﬁﬁ?ﬁ , Option ID :- 762,
= 1- monoacylglycerol 1- ﬁmﬁi’lﬁ?m , Option ID :- 763,

« 1, 3- diacylglycerols 1, 3- W@ﬁlﬁ?ﬁ ; Option ID :- 764,

Question ID:- 172

Signal sequences direct proteins to the correct intracellular locations. Which
one of the following sequences is typically used to import proteins into the
nucleus?
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Hord 3gwH Hifel & Afew IR RIFH IR R #di 81 F=ifed 19 3
SHH FT WIS Bl Fadh & 3G AT HIA & TO¢ ATYRURAT STIRT gl 82

Options:-

s-Pro-Pro-Lys-Lys-Lys-Arg-Lys-Val-, Option ID :- 685,

s -Leu-Ala-Leu-Lys-Leu-Ala-Gly-Leu-Asp-Ile-, Option ID :- 686,
= -Ser-Lys-Leu-COO-, Option ID :- 687,

s -Lys-Asp-Glu-Leu-COO-, Option ID :- 688,

Question ID:- 196

Chromosomal inversions are balanced rearrangements and thus do not
change the overall amount of genetic material. While inversions can exist in
homozygous condition, some only exist as heterozygotes. In the latter
condition, the breakpoint disrupts:

TR SferAY | TATEEH § 9UT 39 I8 $a Sigarie yerd &1 an &t
ufeatda gl S |mﬁswsgmﬁfwnaﬁa?@nﬁﬁmﬁ€rm%,wm
foumgmet rawur o UrfY wrdt 31 g uivfRufa o, gera &1 wim Tt #var @:

Options:-

=pairing of the homologous chromosomes JHGITd 1IUI'\‘]§ﬁ &1 {4 , Option ID
- 781,

= a non-coding region of the genome el Pl Uh a@ﬁ@qu@ﬁ' ; Option ID :-
782,

= a coding region of the genome LEiC] WWW e , Option ID :- 783,

= a gene with an essential function AT F CAUEAr] U SiH , Option ID :-
784,

Question ID:- 190

The release of which neurotransmitter from the rods of retina is reduced
when light strikes its outer segment?

e & waremie ¥ f5u dReNTRe® &1 W9 $H g 54l €, 99 UHIR 396 aid © 9
THIE! 8?2

Options:-

s Glutamate

Tge™e , Option ID :- 757,

= Acetylcholine

wlerga®idi= , Option ID :- 758,

= GABA
GABA , Option ID :- 759,

= Glycine

T@TSH , Option ID :- 760,

Question ID:- 177
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Given below are a set of enzymes in Column A and enzyme activities in

Column B.
Column A Column B
(A) | DNA topoisomerase | | (i) | synthesis of Okazaki
fragments
(B) | DNA topoisomerase |l | (ii) | leading strand synthesis
(C) Polymerase (iii) | double strand break and
ligation
(D) Polymerase & (iv) | single strand nicking
Choose the option that matches the contents of column A with that of
column B
RFefera AR & e A F TAEHAT 1 UF THE YT FieA B F vaH
Teramefterar &t g =
FieH A T B

(A) | DNA 2dismeaEy= | | () | 3= @i o BT
(B) | DNA Jramsda = Il | (i) | 35T Tooie &l AT

(€) | urehat= & (iil) | R foretea Far aua
(D) | oefEe= s (iv) | T Tooles @It

3H ket & gera & S HicTH A TAT Hierd B & TEGHT F Féd AT
el

Options:-

Al v} B: iii; C:ii; D: i, Option ID :- 705,
o Al iy B: iv; C: i D: i, Option ID :- 706,
o Al iv} B:iii, iv; C:i; D:ii, Option ID :- 707,
« JAL T B i, ivy C:ii; D, Option ID :- 708,

Question ID:- 189

The time taken by synaptic vesicles to travel from the soma of a motor
neuron in the spinal cord to its neuromuscular junction in a person’s foot by
fast axon transport is about-

Wﬁﬁg%amﬂmﬁgﬁmﬁm%-wﬁwﬂwm
¥ P 4 W & dAENY OR-ww 9% e 89§ 99T T & ST -
Options:-

15-10 seconds
5-10 %S, Option ID :- 753,

« 10-15 minutes
10-15 f¥Fe , Option ID :- 754,

» 5-6 hours

5-6 Tic , Option ID :- 755,
» 2-3 days

2-3 &, option ID :- 756,

Question ID:- 208

Which one of the following is the most sensitive immunoassay?

f=ifra @ a1 v walfie Wagreite ufememoea &2
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Options:-

=Immuno-electrophoresis UfiR&1-dgga®uEda , Option ID :- 829,
= Rocket electrophoresis I&e-d¢ga@uEdad , Option ID :- 830,

« Immunofluorescence WfaR&T Ufadifta , Option ID :- 831,

= Passive agglutination IEECL HHg" , Option ID :- 832,

Question ID:- 175
A mutation in which one of the following sigma factors may be a possible
cause for E. coli failing to adapt in response to thermal stress?

i sRe # FEifed 19 91 U IAikedd E. coli % Ivfa a4m@ A srgefoa &1 8

UM &1 UF YUISd BRI 81 Fhdl 82

Options:-
0.70

L I

Option ID :- 697,
0-32

L r

Option ID :- 698,

. 054'

Option ID :- 699,
0.-1-5

r
Option ID :- 700,

Question ID:- 168

Protein X is an all helical protein with 100 amino acids including 2 cysteines
and a pI of 7.0. Which one of the following graphs best describes the
solubility of this protein under different ammonium sulphate (salt)
concentrations?

W X T 100 3rfHT erdi aren |quf Heferd WidH 8 forad 2 RdiH gaa § au pl
7.0 g1 fA=iferd #1991 ver Waifa fafir= srifaas aetbe (daun) &) Figarsl & 59
WA o ga-iad] ®1 gaiad adie § had $Hdl 82

Options:-

[Salt}—p 5
Option ID :- 669,

!

Solubility

= [salt)}—s

Option ID :- 670,
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Solubility

. [Salt]—s

Option ID :- 671,

Solubility —®

. (salt] —»

Option ID :- 672,

Question ID:- 180

Nitric oxide (NO) acts as intracellular second messenger by stimulating

%rmﬁawﬁwm(m)waﬁaﬂmm%waia:aﬂﬁmﬁ?ﬂwmﬁwwm

Options:-

» Phosphodiesterase WI'FIQIS'I%Q'\‘E:QGT , Option ID :- 717,

» Nitric oxide synthase q’l?@ﬂ? Gﬁﬂi‘lﬁ%’ ==, Option ID :- 718,
» Adenylyl cyclase Q‘%‘—I‘I‘s‘;ﬁlﬁ '\“I'I?(d%?r , Option ID :- 719,

» Guanylyl cyclase ﬁéﬁﬁﬁﬁ 'ﬂ'l'si'clﬂfrr , Option ID :- 720,

Question ID:- 207

Eusocial societies are NOT characterised by which of the following?

TR aagr FrAifea few o @ afiataa i ot o gware

Options:-

1 Altruism

TRIUeTRT , Option ID :- 825,
» Kin selection

e g , Option ID :- 826,
» Guarding against intruders

ifespet & favew T&m1, Option ID :- 827,

» Equal reproductive opportunities
YT 1 HH A9 , Option ID :- 828,

Question ID:- 198
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The fall armyworm is a recent, fast invading, destructive herbivore in
agricultural systems in north India. This pest species belongs to which one
of the following Orders?

IR YR # Y 93 & B Aeway ve 994, fia smpme Rwas weyeh 21 a8
RIS wenfa A= fra we o1 | Sefa 22

Options:-

= Hemiptera %ﬁl‘@'ﬂ , Option ID :- 789,

= Homoptera Eﬂ'ﬂ"@'ﬂ , Option ID :- 790,

= Diptera s , Option ID :- 791,

= Lepidoptera aftseT, Option ID :- 792,

Question ID:- 187

Which one of the following are the correct encoding sites of large and small
subunits of Rubisco enzyme in red and brown algae?

AT YT Y RaTai § Fiaw! TSIgH & diY aUT 7Y SUUHH| & A ih Head@ Rdl &l
frr=ifora foraw exifar mam 22
Options:-

sLarge subunit in chloroplast and small subunit in nucleus. 3d Juums
ghtada® | TUT 9Y SUUHS 5P H , Option ID :- 745,

= Large subunit in nucleus and small subunit in chloroplast. 3d JuuEe Fw@
# 9YT 9Y IULHS giaadd | , Option ID :- 746,

= Both large and small subunits in nucleus 'cﬂ‘Ef aYT Y E,"’F-i’r G‘W Fse | i
Option ID :- 747,

= Both large and small subunits in chloroplast. Eﬁ"if GRIKGLE | ﬁ’lﬁtﬂl‘t{ﬂﬁ?
gRad@a® # , Option ID :- 748,

Question ID:- 201

Which of the following constitute the largest reservoir of carbon in the
global carbon cycle?

afY® A o o fAifed B9 91 U6 S1d- &1 99 g8d 9Ug Tidd Hdl 82
Options:-

«The atmosphere 9-HSd , Option ID :- 801,

=« The plant biomass on land SRTdd U3 =ua Tqigu ECLIE]] , Option ID :- 802,
» Soils Hq1, Option ID :- 803,

= The ocean HgRINR , Option ID :- 804,

Question ID:- 202
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Select the correct statement from the options given below to complete the
following.In the 1960s, experiments were conducted to test the theory of
island biogeography. The main findings of these studies indicate that over a
long period of time

frifera @1 guf %1 & fore i fou 71u faweul | 9 wdl o33 &1 9919 11960 #, iU
ST RIid &1 TR0 34 & ¢ T {60 -1 39 Srorg=l & ui@ uiomd s
oY ¢ o o &Y a9y & sEfa o

Options:-

«the rate of extinction and colonization are not equal to each other. IERILK

YT IJUFGR &1 2 TP ga? & ged =781 8l , Option ID :- 805,

= the colonization rates gradually exceed extinction rates IufaewHE &=

IR« fauA &X HY 3ifaspfid &3 SIdt 1, Option ID :- 806,

= the overall rate of colonization will be balanced by the rate of extinction

IUMFRH F1 99U &2 fIdu o & g1 Idfad g1 SIeiitl , Option ID :- 807,

» rate of colonization will continue to increase while extinction rates will

decline JUfA=M &7 &2 T & I8 wiafe fadud g3 # & 8l , Option ID :-
808,

Question ID:- 171

Membrane-enclosed organelles often have a characteristic position in the
cytosol. In animal cells, for example, the Golgi apparatus is located close to
the nucleus. Which component is directly involved in ensuring correct Golgi
localization in animal cells?

fereeti-ulig sivel &1 U SIRFRe | U faRiy R FaT 81 3gEv Wy, oig
DIRTHISM T 7ol SUPRUN Hxeh o e ATRYT Il 81 Sig PIRABIS | B AT 3qUq
Tiesll % wdie fRufa & FuRu A vae U A dged g 22

Options:-

«Actin cytoskeleton TUfgeHd HIfR&TUSR , Option ID :- 681,
= Microtubules J&AA®T , Option ID :- 682,

= Nucleolus %1&& , Option ID :- 683,

= Peroxisomes TR3ITeadH , Option ID :- 684,

Question ID:- 188

Which one of the following correctly states the action of sucrose phosphate
synthase enzyme?

Wﬁmwﬁw@awﬁﬁiﬂa@r&w%ﬁvmﬁmﬁmﬁwﬁm
?
Options:-

«UDP-glucose and Fructose-6-phosphate are used as substrates. UDP-"@HﬁTrT
qUT e Iol-6-TRpe &1 BT go7 & o1 SUANT gidl g1 , Option ID :- 749,
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= UDP-glucose and Fructose-6-phosphate are the products. UDP-‘@G a1
e vl-6-Tbe IdIE ¢ , Option ID :- 750,

= Sucrose is formed as product. iﬂﬁﬁﬁrﬁl fator ST & S giaT 21 ;, Option ID
:- 751,

= Sucrose-6-phosphate and UDP-glucose are the products W-G-m GL1)

UDP-THIS 3¢ &1, Option ID :- 752,

Question ID:- 211

Which of the following components is typically NOT utilized while capturing
images using a confocal laser scanning microscope (CLSM)?

TF YAITH (HFBIHd) A9 HASIGU &&=l (CLSM) & IUaT ¥ = fireu & drM
fr=ifera form e sreaa &1 waiT wTyRUaar |21 foear smare?

Options:-

«CCD camera CCD W1, Option ID :- 841,
= Pinhole fU98Id , Option ID :- 842,

« Laser @¥R , Option ID :- 843,

= Detectors IYAd , Option ID :- 844,

Question ID:- 199

Which one of the following ecosystems is unique to India?
fr=ifa == a1 v nifRufas 97 wra fafdee 22

Options:-

=«Mangroves MR (ﬁTﬂ'q’) ; Option ID :- 793,

« Cold deserts =fld A=A , Option ID :- 794,

= Myristica swamps fafRRe®r gaea, Option ID :- 795,

= Riparian forest deadi g , Option ID :- 796,

Question ID:- 183

Which one of the following transcription factors is important for delimiting
the meristematic and elongation zones of roots?

fr=ifrd $H-T1 U@ 3w oR® Wl & [qustias g aur S g3 & W Fufor
& ferg wewyui 82

Options:-

« SCARECROW (SCR) , Option ID :- 729,
= SHORT ROOT (SHR) , Option ID :- 730,
=« PLETHORA (PLT) , Option ID :- 731,
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» SPEECHLESS (SPCH) , Option ID :- 732,

Question ID:- 185

B-thioglucosidases, also known as myrosinases, are the enzymes that are
known to hydrolyse which one of the following plant natural products?

B-uTg IS as, fore AEARAES & 9 ¥ off 5 wirar 2, 9 gesd feifea fea
T UTGU IdTG] & STasuHfed e & forg st st 82

Options:-

s Glucosinolates Wﬁlﬁ’lﬂ? , Option ID :- 737,
=« Terpenoids %‘ﬁTﬁQTs' , Option ID :- 738,

» Alkaloids UehdllsS , Option ID :- 739,

= Phenolics fiFHIfeI® , Option ID :- 740,

Question ID:- 176

Which one of the following statements about Cre-mediated site-specific
recombination at loxP sites is INCORRECT?

I%oxPWﬁtl? Cre-A® ®IH-faf¥re [aeq & d@dy 4 f=ifea &9 91 s $y= Tad
?

Options:-

«When loxP sites flanking a test sequence are oriented in same direction,
Cre mediates the excision of the intervening sequence Sid Ud Tdeur 3P H G
U1IRd YT 1 TSIGd Hdl §3IT loxP Wit THEY fe=n # sifHfa=nRia gid €, cre
390l A & IWG Bl ATl Hdl g1 , Option ID :- 701,

= LoxP sites in inverted orientation around an intervening sequence lead to
inversion upon action by Cre recombinase Uth 3= gl P H &I I AfHe=a
# R §U loxP A Cre Rt &1 foram=iiaar 9 Iopaur &1 uiduiidd #d &l ,
Option ID :- 702,

= LoxP sites recognized by the Cre recombinase are palindromic around a

spacer sequence
Creﬁﬂfﬁ%ﬁméﬁ\‘lﬁﬁﬁ loxP R T 3iawas epd & | fien & faeudy g

21 , Option ID :- 703,

= LoxP-Cre system cannot be used to generate translocation between
chromosomes.

LoxP-Cre WU T SUINT IPRE] & d1d RAFTRUI S0~ # & forg Ag1 fooan <
Hehdll , Option ID :- 704,

Question ID:- 209

What is the nature of India's indigenous COVID-19 vaccine?

YRd & WM ifas-19 1% F Ul a1 82

Options:-
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«It is an mRNA vaccine (for expression of viral spike protein) Ig T mRNA

&1 ¢ [fauiy 3@ (WE®) WidH & sifiafed & fe] , option ID :- 833,

= It is a preparation of inactivated whole virus 9% fAfépg fw 1@ Eﬂf ﬁ'lSITQI Gl
v fAfdfa g1, Option ID :- 834,

= It is a preparation of attenuated SARSCov2 virus g &ﬁ'ﬂﬂﬁ SARSCov2
fawmy] @1 uw fAfHfd 81, Option ID :- 835,

= It is a recombinant, replication-deficient chimpanzee adenovirus vector
encoding the SARS-CoV-2 Spike (S) glycoprotein g SARS-CoV-2 d (WIgF)

(S) TEHIUCH Fed@ B3 aral Us gAarTSt, Hlagpda= srquf fraisit

¥are® g1, Option ID :- 836,

Question ID:- 182

The embryonic stem cells in mammals are derived from:

Options:-

=Blastocoel FR&ET , Option ID :- 725,

= Inner cell mass 3(idR HIRHT Yo , Option ID :- 726,
= Trophoectoderm UILCISE L ; Option ID :- 727,

» Trophoendoderm U3/ , Option ID :- 728,

Question ID:- 186

The high affinity ammonium uptake system in plant’s roots involves
transporters in the AMT/Rh family. Which of the following AMT genes is
expressed in cortex and endodermis?

eyl & WISl § I JRfod M T8l yumelt § AMT/Rh o & uivargs =mfia gid
&1 fFrifra S |1 AMT STiH gogpe auT idwadl | JfieTed §id 82
Options:-

«AMT1.1, Option ID :- 741,
= AMT1.2, Option ID :- 742,
= AMT1.3, Option ID :- 743,
= AMT1.5, Option ID :- 744,

Question ID:- 214

The units of molar extinction coefficient are
UM U ey o H AES #:

Options:-

«L moltecm™, Option ID :- 853,

« cm~Img ml™!, Option ID :- 854,
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« mol™lmm , Option ID :- 855,
« mol cm mi™1, Option ID :- 856,

Question ID:- 204

Select the correct statement that best describes animal territories

g FYF BT AT B SN TP Sig sAT) B Yaieaw ¥0 F afdfa #=d 21

Options:-

=sAre always inherited from the parent

Teg &1 A fovmra (d=mra) A faar g1, Option ID :- 813,

= Are always non-overlapping with neighbours

3+ wSifiE | "da i srfaamd g1 €1, Option ID :- 814,

=« Extent of territories remain constant over generations

i & SR sa1H| &1 WA THTHH Y&dl €1, Option ID :- 815,

= Are always guarded and defended

g e aut wfazféa vt <Idi 81, Option ID :- 816,

Question ID:- 206

100
90
B0
70
60

20 H

10

G 2ol
5 6 7

1 2 3 4 B 9

Select the correct option that describes the above graph regarding length of
bird’s bill:

e fawey &1 &3 ol for ufary & 9 9 darE & do 7 7ol T SwRiea YaE
ﬁaﬁhm%?ﬁ

Options:-

= Neutral selection EIW q3ul , Option ID :- 821,

» Directional selection ﬁszlma?m , Option ID :- 822,

« Stabilizing selection TUTHHIuT aur , Option ID :- 823,

« Mutational selection Id@f¥adieur a3ur , Option ID :- 824,

Question ID:- 212

The electrodes (also called leads) used for human electroencephalography
in a 10-20 lead system are labeled with an uppercase letter and a subscript
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number or a letter. Which one of the following is INCORRECT meaning of
the labels of electrodes?

TP 10-20 ds yomell | fagged (o ois ft wgd §) id ¢ forae suaht amg
& foru forar <iraT 8, S99 WR 98 SI&RT 9uT senferfad @ iyar us
&R @1 31 gaT & | it 19 a1 U faggedi & siw &1 Tad Iy 82

Options:-

=« The uppercase letter is an abbreviation of the location of electrode on the
head
ST &R R W RIggeyi & WIF &1 ag&U &1, Option ID :- 845,

= The electrodes over left hemisphere are labeled with a subscript odd
number along with the uppercase letter

T Trard & SR ard fagged te i fauw Jen & a1y tw 98 3ER 9 sifea
gid1 21, Option ID :- 846,

= The electrodes on the midline of head are labeled with the subscript
letter x along with the uppercase letter

RR & 791 @1 9 fagygedl ue Sruifefad sieR x & Ay 98 3R | Sifdd g1 81,
Option ID :- 847,

= The electrodes over right hemisphere are labeled with a subscript even
number along with the uppercase letter

et Mard & SR a1 fagyed te aeifafa I9 ven & 9 U 98 &R 9 sifdd gar
g1 , Option ID :- 848,

Question ID:- 167

What is the net charge of the peptide Tyr-Val-Arg at pH 5.0?
The pK,s of alpha amino and carboxyl groups are 9.6 and 2.3, respectively.

The pKgs of Tyr and Arg side chains are 10.46 and 12.48, respectively.

pH 5.0 W U@TSE Tyr-Val-Arg &1 Y& Sd% T §?

SFART THFT TUT FTETead Tg1 BT pKys HIRT: 9.6 TUT 2.3 §1 Tyr YT Arg UTRA
AT BT pKas FART: 10.46 YT 12.48 B

Options:-

1.0 , Option ID :- 665,

= 5, Option ID :- 666,

= 2.5, Option ID :- 667,

= 11 , Option ID :- 668,

Question ID:- 215

What would be the effect of retinoic acid (RA) treatment on the ‘positional
information’ of blastema cells present on the amputated newt limb?

¢ ¥, Ade AU Y UIg R IufRd vgHa HiRmeRl & fRufae Igaa w ¥eHEs
3 (RA) & IUIR &1 &1 UHTE G2

Options:-
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=RA will have no effect. RA &1 @15 ft wHTg =& 1T, Option ID :- 857,

= The cells will become respecified to more proximal position. aﬁlﬁmq

Jfafvea Fwead! Rufa & forg g:fa=ifda 8 w1, option ID :- 858,

= The cells will become respecified to more distal position. HRIEN ifafeed
geadi feyfa @ fag g=:fa=ifya & smet 1, option ID :- 859,

= Cells will lose their positional information and remain as dedifferentiated

cells HIR@T U= fRUITdE YA ST AU H S0 a7 Sfgufed siRm@st & <4 @
SIMEft1 , Option ID :- 860,

Question ID:- 213

Which one of the following techniques CANNOT be used for separation,
detection or visualization of DNA?

frr=ifa fore U a@-iie &1 IUANT DNA & JUTHR0T Syl AT AUl adisd &
fere &Y Tt <1 gwar?

Options:-

=« Western Blotting

¥+ &A1, Option ID :- 849,

= Polyacrylamide gel electrophoresis
TR AHIES id dgga@eudra- , Option ID :- 850,

» Fluorescence microscopy

ufadife geaeRiet , option ID :- 851,

= Denaturing high performance liquid chromatography

favrfora = &van &9 aufaf@®t, option ID :- 852,

Question ID:- 170

Which one of the following statements about Short Interspersed Nuclear
Elements (SINEs) is TRUE?

Y 3d: THIUl Hapid ddl (SINEs) T Fafid B9 1 T $UF TP g2

Options:-
«SINEs represent a class of retrotransposons. SINEs TRAURIAIDI & Ud» guft &1
yfafAfia w<ar 81, Option ID :- 677,

» SINEs can transpose independently SINEs ¥dd &0 ¥ YTl HX gHal gl ,
Option ID :- 678,

= SINEs can mobilize the neighboring LINE repeats. SINEs g & LINE
YRl &1 M TRadd X GFdl 21, Option ID :- 679,

= SINEs are normally transcribed by RNA polymerase I. SINEs HIYRUIddT

RNA UTHHRS I & §RI 3dad gid 81, Option ID :- 680,

Question ID:- 205
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Convergent evolution creates:

R R I % &:

Options:-

=Analogous structures H%Y IIAA¢ , Option ID :- 817,

» Homologous structures JHSId 43Ad9¢ , Option ID :- 818,
= Synapomorphies dEAUMIEH , Option ID :- 819,

= Pleiotropic structures gUHTG! WIGATY , Option ID :- 820,

Heating of some nucleic acids shows an increase in the absorbance at 260
nm (A260) typified by the plot shown above. The sharp transition midpoint
is defined as melting temperature (Tm). Which one of the following nucleic
acid samples is NOT expected to generate such a typical profile upon
heating of its solution?

gferrer 3] Y TRA B F 260 nm (A260) TR GRS H gig gul fHar sman
?ﬁﬁ%mqﬁﬂmﬁmw%l?ﬂamnmﬁgaﬁw'mmﬁ
(Tm) F S wRyia frar sirar 21 FA=ifea &9 a1 v gfeas e Raas &
B & I T TR 3a1-R 3= 781 ghme

Options:-

s Double stranded DNA EW DNA , Option ID :- 693,
= Double stranded RNA EW RNA , Option ID :- 694,
= DNA:RNA hybrid DNA:RNA &Y , Option ID :- 695,

= Single stranded DNA having imperfect secondary structures Z’WW
Tl Yad Uhd Toulds DNA , Option ID :- 696,

Subject : 703SH1_PARTC_CSIR_FEB22_SET2

Question ID:- 252

The amount of hemoglobin in blood is one of the important health markers.
Following statements are made regarding hemoglobin degradation when
older red blood cells (RBCs) are destroyed by tissue macrophages.

A. The globin protein of the hemoglobin is split off and heme is converted
first to bilirubin by the action of heme oxygenase.

B. The globin protein of the hemoglobin is split off and heme is converted
first to biliverdin by the action of heme oxygenase.

C. Carbon monoxide (CO) is formed in the process.
D. Nitric oxide (NO) is formed in the process.

Which one of the following represents correct combination of statements?

I | ArAlaT B AT WA ©1 U6 Hgd Ul ga@ 8| 9d $Hdd JeeH&BIufeii grRI
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R AT T HIRIG13T (RBCs) ®I -6¢ fohaT Siran €, gArdie- @spau & wed # e
HYH FHTE T |

A. BT &1 efas TdE 3T 81 ST € 9T 819 Sifedisi—g & ufesar | uga 89
&1 FU=RY fARrefaT § 81 oiar 21

B. gHAe &1 waifa= WA et g1 oira1 € auT g9 TeRfisi—g & ufssar 3 ugd €
&1 U=yl fAferafé= § 8 orar 21

C. Ul & SR HTa- AIsedss (CO) &1 AT gaT g1
D. wissan & SR A3fe® sifearss (NO) &1 fafor grar g1
foreifea 19 91 te 98 Syl & Ad @1 gxiiar 82

Options:-
«A and C A <Yl C, Option ID :- 1005,

» Band C B dYI C, Option ID :- 1006,
» Aand D AdYT D, Option ID :- 1007,
» B and D B 74T D, Option ID :- 1008,

Question ID:- 268

The table below lists the name of organisms and different aspects of
nervous system.

| Organism Nervous system
A. | Protozoan |(i) | Central and peripheral nervous system
B. | Jellyfish (i) | Two cephalic ganglia joined by a commisure
C. | Flatworms | (iii) | Diffuse nervous system with small ganglial
centres
D. | Bony fish (iv) | Stimulus- response coordination

Which one of the following options represents a correct match between the
two columns?

frr=ifera arferet wiftr & = aur <fe v & Al veqael @1 gt weM wed 81

A | TR ) | g oy aRed diEe d

B. | it i) | el R ga fbu T &l R

C. | duersm (i) | @9 AfshTa brleTd Jeit ARl g3t
GIECAKES

D. | EEER AU | (y) | Iuio--3rfhar THag

fr=ifora &1 a1 U fasweu & FiaHl & did &1 Ue Aéie Hd o=0idl 8?2
Options:-

=A- (ii); B- (iv); C- (i); D- (iii) , Option ID :- 1069,

= A- (iv); B- (iii); C- (ii); D- (i) , Option ID :- 1070,

= A- (iii); B- (i); C- (iv); D- (ii) , Option ID :- 1071,

= A- (iv); B- (ii); C- (iii); D- (i) , Option ID :- 1072,
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Question ID:- 231

Precise recognition of tRNAs by their cognate aminoacyl-tRNA synthetases
is crucial for the fidelity of protein synthesis. In the context of the

aminoacylation of tRNAAIR with its cognate aminoacyl-tRNA synthetase
(AlaRS) and based on the studies on the molecules of Escherichia coli
origin, following statements are made. Which one of the statements is
INCORRECT?

W YRATUT F fag[ar & foT tRNAs &1 9d1® UgaH S9¢ Jdw THSAIURIA-tRNA
=AY gRT 3d HEyul g1 tRNAAIR HT THEAITTEAET 3¢ Hag THENd-
tRNA f=est (AlaRS) & 914 & Hel H, GUT Escherichia coli % I¢H UHmTRM T
I & AMYR W, f= sy 99w 10| fF=ifesa 19 91 v $Y9 79d 87

Options:-

=Anticodon of tRNAA? makes important contribution to the specificity of its

aminoacylation by AlaRS AlaRS §RT & THIEAITHTSAHT tRNAAIR & ufause &
fafRreear # Agayof ae ¢ar 81, Option ID :- 921,

= Mutational analyses have shown that for aminoacylation of the tRNAAI2
by AlaRS, the presence of a wobble pair in the acceptor stem (G3:U70) is
the most crucial element. safiadfta Adwo g8 gxfo & fF AlaRs FRT (RNAAR F Trg-nge=
¥ fore, wiwaf gat (63:U70) # TS s8¢ (wobble) T Ft IufRIfe Talfes smawas g g1 , Option ID :-
922,

= Aminoacylation of tRNAAIa by AlaRS occurs even if the anticodon of

tRNAAIA js mutated. AlaRS §RT tRNAAla &1 TAEICAEAHT a4 1 gia1 g o9
tRNAA2 &1 yfdude Jafvaldda g1 81, Option ID :- 923,

= A microhelix lacking a clover leaf structure and harboring only the
acceptor stem sequence of the tRNAAIR js specmcally amlnoacylated by

AlaRS. U&% g&AGUsd forad Audlf (cloverleaf) T¥aAT UG EidT 8 aUT Had
tRNAAIA%T Weral 9o g i1 §,AlaRs gRT fafkrear ¥ wAR-ITHRdIPpd gar g1,

Option ID :- 924,

Question ID:- 276

Which of the following pairs of traits is most likely in a species when
maternal investment is very high?

9 Aige o= 9gd 3ifie g1 df ¢w yeirdt § Feifod oA o fafkmednsit & sl & @1
BT WAMUS THTEAT 82

Options:-

= Multiple reproductive events and high maternal mortality dg«d Yo gAY
dYT I AP g g7 , Option ID :- 1101,

= Slow developmental rates and low maternal fecundity fa®R~T &1 dg nifaai
U1 fr WIg® ITIGHaT, Option ID :- 1102,

= Few reproductive events and low maternal fecundity 3[cU Yo 9eHTd auT
ﬁﬂwm , Option ID :- 1103,
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= Few reproductive events and high maternal mortality 3t tITrFF-ﬂ?T‘EIE:lTE{ G
I HIJH HG ¢3 , Option ID :- 1104,

Question ID:- 273

Consider predators with a choice between two prey types: a big prey 1
which has energy value E1, handling time hl, and search time S1 and; a
small prey 2 with energy value E2, handling time h2, and search time S2.
According to the optimal foraging (diet) theory, when will the predator
preferentially select prey 2?

3 TP & PRI & TE & 9 RemE w R o3 te 981 Rer 1 e ol
WM E1 8, Y89 P1d h1, TUT TGSl BTd S1 g 9YT; T SieT Rier 2 e uf a4
E2, WY HTd h2, 94T WS S2 2| Gaiapte P (3AER) igia & squr, Rerd
AT € | RER 2 F1 g6 $a HAN?

Options:-
«When E2/h2 > E1/(h1+S1)Sd E2/h2 > E1/(h1+S1) , Option ID :- 1089,

= When the abundance of prey 1 is very high ¥d Ror 1 1 UJdl dgd 3w
€M, Option ID :- 1090,

= When the abundance of prey 1 and prey 2 are equal Sid Ror 1 9y ReR 2
ﬁmww e, Option ID :- 1091,

= When E2/h2=E1/h1 Wid E2/h2=E1/h1 , Option ID :- 1092,

Question ID:- 233

Which one of the following statements is NOT a correct feature of
Escherichia coli RNA polymerase?

fa=Tferd @19 A1 U BYF Escherichia coli & RNA UTHHYS T I8! A& 81 32

Options:-

=sPresence of the ¢ subunit along with a>88 ‘@ core RNA polymerase is
required for its promoter-specific binding. s'ﬂﬁ? I fafdree 3maeE & forw o
IUTHE AU H arff ' w 3T<¥EF RNA UMW & IulAfa &1 amgzsar gl g1,
Option ID :- 929,

= Presence of the ¢ subunit along with «>88'w core RNA polymerase is not
necessary for the core RNA polymerase (a388'w) to bind to the DNA
template. 3T<R® RNA TTHHYH (a,88'®w) H DNA BHAT (template) ¥ a5 81 &
e o SUEES AT H o8 w 3Iidie RNA TRIHYH & IufRAfT Bt sna=ear 81 g1,
Option ID :- 930,

= Mutations in 8 subunit in its rifampicin resistance defining region (RRDR)

confer rifampicin resistance phenotype. E'FI% FrfaRE ufaiy oRvtfta s
91t U&F (RRDR) # B IUUs& A Iaif¥ad+ ReifRe ufaisht wavmsy uem wwar 21
, Option ID :- 931,

= Mutations in ¢ subunit in its rifampicin resistance defining region (RRDR)
confer rifampicin resistance phenotype. 3?%3 frwrfrfys ufariy wfianfg o
a1 U (RRDR) # ¢ IUE®® A Iaivady RefruRE ufarich dammesy v wwar 21
, Option ID :- 932,
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Question ID:- 219

The pKa of the ionizable groups in the tripeptide shown below are indicated
in the structure.

H O H O H
P98 | || | || | PK=22
NH3*-C-C-N-C-C-N-C-C00

| - ||

CH3 H CH, H CH,

| |
CH,
O
CH,

I
CH,

NH,*
pKq = 10.5

The isoelectric point {pI) of this peptide is

77 wef¥fa crRuerRs 7 srgHievor gygt &f pKa 99T § giod faar 7 81

H O H O H
pko=98 | || | |l | pki=22
NH3*-C-C-N-C-C-N-C -C0O0O

| | ||

CH3 H CH, H CH,

| |
O
I

CH,

I
CH,

NH,*
pKq = 10.5

§9 dergs @1 galdyd fag (pI) &

Options:-

»10.15 , Option ID :- 873,
» 6, Option ID :- 874,

» 6.35, Option ID :- 875,
» 7.5, Option ID :- 876,

Question ID:- 267
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The table below enlists name of scientists and different areas of scientific
contribution

Areas of scientific

PEenbsts contribution
A |Alfred Wallace i. |Sociobiology
.. |Theory of
B |Konrad Lorenz i, | ovolution
C |Joseph Banks iii. |Ethology
Island

D |(E.O. Wilson iv. E
biogeography

Robert MacArthur and E. O.

Wilson v |Batany

Which one of the following options represents a correct match between the
scientist and the area of his/her scientific contribution?

WWW%WﬁWHmWW%FﬁﬁHMﬁWM
|

CEIEED Ay g &1 8F

A PBrdbs 9 i | THS-wfae
.. | e @1

B ﬂ'ﬂ?ﬁ?ﬂi-‘_\ﬂ il. ﬁl@'ﬁr

C FIw I iii. |sauRfRufas)

D E.O. o= iv. |27 Sia Y

RTac APTUR IUT E. O.
E e v |gawfafeg™

?ﬂﬂ%mﬁqmwﬁmﬁmﬁmawmaﬁmm%mmmﬁam

Options:-
s A-iv; B-v; C-iii; D-ii; E-i, Option ID :- 1065,
s A- v; B-i, C-ii; D-iv; E-iii , Option ID :- 1066,
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= A-iii; B-iv; C-i; D- v; E-ii , Option ID :- 1067,
= A-ii; B-iii; C- v; D-i; E-iv, Option ID :- 1068,

Question ID:- 283

In a forward genetic screen to investigate the heat stress response in
Arabidopsis, a team of researchers identified an uncharacterized gene 'x’
that shows some sequence homology to alpha-subunit of heterotrimeric G-
protein. Since a typical alpha-subunit of heterotrimeric G-protein localizes
at the membrane in a eukaryotic cell, researchers sought to validate
whether the protein coded by gene 'x’ localizes to membrane in tobacco
protoplasts. To achieve this, they cloned the gene in fusion with GFP at its
N-terminus, under the control of the CaMV promoter; however, upon
expression of this GFP-gene ‘x’ fusion construct, they did not observe any
membrane localization of GFP-signal in tobacco protoplasts. Based on this,
they made a few assumptions:

A. N-terminally tagging of protein ‘X’ with GFP may block membrane
localization of protein X

B. Tagging of protein ‘X’ with GFP may alter the conformation of protein X
because of its bigger size

C. Tobacco protoplasts are a heterologous system for the expression of
gene 'X,' and thus, the protein X does not localize to the membrane

D. Gene 'x' is not getting transcribed because of the wrong promoter choice

Which one of the following options represents all correct assumptions?

Wﬁmﬁmmmmmmwﬁ%ﬁqwmwmwﬁ
TMYPdl & TF ¢ A Th AAFHATET (uncharacterized) SHH 'x* &7 Ug=H foar ot
fewafiadt G- & IFpT-IuTES & ATy TS mmﬁlmw
T fReafadt G-mid= &1 er-Sudee ue P o fareedt W
Tfrfifra giar 8, Suwal 3 a8 THIidE w31 |l {6 @1 dare & N & Shages d siF
'x’ BT IdTe fareeht wr ufeefifira Tgar 81 s Ut #A & faw, caMv I=gs & g
& 3idTd 39 SIH & N-RR & I GFP &1 9H®A forar; 5T i, GFP-siF x Tdfea
T 1 THTTd I & TR & 9P & U & Siiagdd H GFP-Hed BT HIg e
@w@ﬁrmﬁﬁmqﬁwuﬁlm%wweﬁwﬁmaﬁmﬁﬁm

A. ug_da?%meFp%mu N-RRT faRiy giea MdH X’ & Reell wiFasu &1 sewa
g |

B. 39 Tftfd 3R & HRU WIEIH X T GFP & 1Y JHH Wi X’ & 9419¢ B
Tyaaar uiafda &e &ar 21

C. o 'x' &1 firafed & e dare & WY &1 Shagaas U fgwsd 9F g, 8: WidH X
HT RIS el W =& ghar 21

D. TAd SA® & gA1d & HRUI W 'x' & Jera- el &l 38T g
fr=ifra 1 91 U fawer It wéte gduronar &1 gxifdar 82

Options:-
=«A and B only Fad A TUT B, Option ID :- 1129,
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= B and D only %dd B 94T D , Option ID :- 1130,
= C and D only $dd C 94T D, Option ID :- 1131,
= A, Band CA, BdYTC, Option ID :- 1132,

Question ID:- 262

Doubled haploids (DH) are plants derived from single immature pollen and
doubled artificially to form diploids. A DH population was created from F;
progeny derived from a cross between two parents (P1 and P2), one
resistant (R) and the other sensitive (S) to white rust. The parents, F; and
DH population were profiled with a set of co-dominant markers, which is
represented below.

pL P2 F o OH
(RL_(8) (RL__(R) (R} (S) (S}

The following table summarizes the proposed percentage of the 4 different
types (1 to 4) of DH progeny, assuming that the DNA marker is (i) unlinked
to the gene governing the trait and (ii) linked at a distance of 10cM.

Expected % of progeny with profiles (1 to 4)
Unlinked Linked
Profile |1 2 3 4 1 |2 3 4
A 25 25 |25 [25 |i. (45 |5 5 45
B. 375 |375]125[125]ii. |5 |45 [45 |5
jii. |37.5[12.5|12.5]37.5

Which one of the following options correctly represents the expected ratio
for unlinked and linked, respectively?

fgargford (DH) T e sruivugs W aut fEAgford a9 & fore whm o @
IT BId g1 31 % (P1 9uT P2), a4 frg & faw wer ufaRiedt (R) aut gaer 93 (S)
& 919 & TP GBI § IdTied Fy dafadi ¥ TF DH WIS &1 fmfor fear man | gy
fae®l & T® Sile ¥ WF®I1, Fq 94T DH 3ardl &1 ufvwsiesra forar war, o’ -ie g=ifan
™ gl

PL P2 F, —OH
RS (RL(R(R (5 ()

fr=ifora gt DH Wafadi & 4 9= UoRI (1 9 4 9F) F TRardd Hia=a &1 9R Rdd
Hdl 8, U8 A= [ DNA foe® (i) fafdrear fRdse <9 9 sge= € 9T (i) 10cM

B gl WX gga™ gl
Expected % of progeny with profiles (1 to 4)
Unlinked Linked
Profile | 1 2 3 4 1 2 3 4
A. 25 26 126 [25 ]i. |45 |5 5 45
B. 375 [37.5[125(125]ii. |5 45 |45 |5
jii. [37.5]125 (125375
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Wﬁmwﬁwm:wwm%ﬁqaﬁ%&wﬁm
SRIAT 82

Options:-

= A, ii , Option ID :- 1045,
= A, i, Option ID :- 1046,
= B, i , Option ID :- 1047,
= A, iii , Option ID :- 1048,

Question ID:- 241

Induction is an extrinsic process that depends on the position of a cell in
the embryo. It is a process whereby one cell or group of cells can influence
the developmental fate of another, and is a common strategy to control
differentiation and pattern formation in development. The following
statements were made regarding induction in a developing embryo.

A. The inductive signal can be a protein secreted from the inducing cells
that binds to receptors of a responding cell.

B. Response to inductive signals depends on competence of the inducing
cell.

C. Instructive induction occurs when the responding cell is already
committed to a certain fate.

D. Lateral inhibition is an induction that results in differentiation of
individual cells in a regularly spaced pattern.

Which one of the following combination of statements is correct?

U] U aTel Ufehar § Sl Yo # Us i1 & safeufd w AR wvar 81 us ve ufpar g
gl T U SRS Al FIRMGISH F1 THE guL & QGG [-aid @ gHIldd $ a@d
g, Y1 U8 faer ufsesar # faver aut ufaeu fAafu & fFaau &1 ve = srfHifa 21
U foeriEia yor d R & ded # A= sy a9t

A. TR Tbd RS HIRee 4 Hiad v W 8 gedr g §f i ufaferarea #ifkrer &
TifEal | dear g

B. IN& Hepdl X wlafsrar Ive) Sifdrerai & amafar w AR swar 21

C. 3R IRUT 99 g1 § 519 wiafsarerar sileT ve fifia fFafa & e vea 3 &
widas gid €1

D. UIf¥er 3raieA ue WRUT 2 o) fop Jufeae wiflRmmrs o1 faved ve sgaf®ua siarmel
yfaey § &2 aa1 21

YAl B F=ifhd HF-91 tF aa 98 82
Options:-

«A and C/A dYT C, Option ID :- 961,
= B and D B d4T D, Option ID :- 962,
= Aand D A<l D, Option ID :- 963,

=« Band C B ddl C, Option ID :- 964,
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Question ID:- 217

The Ramachandran plot graphically shows which combination of torsional
angles phi (¢p) and psi () of amino acid residues contained in a peptide are
possible. Examination of the plot below shows that only certain regions of
the conformational space are permissible.

The Ramachandran Plot.

180
|Betu-uhnt\
+psi

=)

Right handed
alpha-helix.

Left
handed
alpha-helix.

-psl

A80 Y
4180 -phi 0 + phi 180

Why are all the theoretical combinations of ¢ and g not possible?

AT AT @I ) 9edr 9 =T g 7 v twgs | fAfga o= e sraaat
& BTs (¢p) TUT IS (y) TRIS! BN 1 B AT GO U 21 = few e smea &1
Tderor gRItan @ o5 G0 fawR &1 aa fagiy vad o3 21

The Ramachandran Plot.

180
|Bot|-|hut\
+psi

—~ ]

Right handed
alpha-helix.

Left
handed
alpha-helix.

-psi

<180 .1
-180 -phi 4] + phi 180

¢ U @ & I Tgifae FUeH dHg i 81 82

Options:-

« Two atoms cannot occupy the same space 'cfl arq,rt{ Uch 'eﬂ T B odd 7-|'ef’[ CT3
IdHhd &1, Option ID :- 865,

= The geometry of the peptide bond that links two amino acid residues
restricts ¢ and p angles a'lE'IETs’ JTE ST AT e 3rgudl &l \‘:ﬂ'e'.?l g, 31
SIHfa @ YT @ PN B UlkfAd #d &1, Option ID :- 866,
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= Beta sheets and alpha helices determine the allowed regions of
conformational space. 91T TaiX dUT 31 Sa- ASUN fawIR & rgHifea uaai &
fAufor #3d €1, Option ID :- 867,

= The tertiary fold of polypeptides restricts conformational space uﬁhﬁms?,‘r
&1 qdlgs gag- GoUg fawR 1 uRkfid ®<d 81, Option ID :- 868,

Question ID:- 244

Given below are statements related to expression of some of the pattern-
forming genes in vertebrate limb bud:

A. Lmx1b gene is expressed in dorsal mesenchyme

B. Shh is expressed in the posterior region.

C. Wnt7a gene is expressed in dorsal ectoderm.

D. Hoxal3 and Hoxd13 are expressed in the distal region.

E. Tbx5 and FGF10 are expressed in the lateral plate mesoderm involved in
formation of limb bud.

The Nail-Patella syndrome in human and the syndrome in mouse exhibiting
footpads on both dorsal and ventral surfaces of limb are associated with
which of the above mentioned gene functions?

HREHISA & Ul FAIdl I $© Ulaeu-FHuls il & sfirerea & def § i s
we fg 2

A. Lmxi1b SH & firafaa iy aediae o gl 8

B. Shh &Y sifireafda u=d & & gidl g1

C. Wnt7a W9 &1 sifirarfad gedi arged o gidl 81

D. Hoxa13 auT Hoxd13 & Jfireafad geey & ¥ gt &1

g?‘{%xsamFGF1oaﬂafmmlﬁérmwﬁw%ﬁﬁmﬁmW%ugnWﬁ
|

e # A9 vdian s a9yt get # faegw forad urel & Ay qUT IS Jdal IR
UIGTTE, (footpads) fe@d &, Gg?ﬂaamsﬂq%am‘fﬁﬁmqgﬂ

Options:-

=B, D and E %dd B, D 94T E , Option ID :- 973,

= B and D only %dd B 94T D , Option ID :- 974,
= A, B and D %9d A, B 94T D, Option ID :- 975,
=« A and C only %dd A 94T C, Option ID :- 976,

Question ID:- 289

For the template sequence given below, which one of the following
combination of primers can hypothetically be used to amplify the target
region (Ignore Tm & length parameters for the primers)? 5'-ATCGACTA
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G NNNNNNNNNNNNNNNNNCCTAATGCAG-3'

R wer ¢ U AT argerd & g, iR d SuBMST (primers) ®1 ®19 1 & da
aféa 83 & yadq & foe uiiefeud U 3 SuanT | aman < I&dr € (SUSHS! & o Tm
qYT AaTS I SF¢ET H¢)? 5'-ATCGACTA G NNNNNNNNNNNNNNNNNCCT
AATGCAG- 3

Options:-
Primer 1 Primer 2
. X-TAGCTG-¥ 5'-GACGTA-3"
Option ID :- 1153,
Primer 1 Primer 2
5-CTGCAT-J¥ S-ATCGAC-J¥
L] I
Option ID :- 1154,
Primer 1 Primer 2
5-ATCGAC-%¥ 5-GACGTA-%¥

L] r
Option ID :- 1155,
Primer 1 Primer 2

5-TAGCTG-¥ 5-CTGCAT-¥

u I

Option ID :- 1156,

Question ID:- 282

A researcher raised antibodies against sheep red blood cells (SRBCs) and
purified the IgG fraction. Some of the IgG antibodies were then subjected
to enzymatic digestion to have Fab, Fc and F(ab’)> fractions. He placed each
preparation in a separate tube ( 1 to 3), labeled the three tubes to indicate
their contents, and incubated them on ice. After a while he noticed that the
label on two of the tubes (1 and 2) had gotten erased. He did a test for tube
1 and found that the preparation in the tube agglutinated SRBCs but did not
lyse them in presence of complement. Which preparation was in tube 1?

TS MYHdl 4 HS & AT Iad BIRAPI3N (SRBCs) & faeg ufareh Ixnfua fear aun
IgG 3% &1 TG f5a1 $ IgG ufaweh F1 Fab, Fc 94T F(ab’), =1 & wiftaseor gq
ToEA 9 Tifa foear a1 I8 ude fmiur B U Srev-3re T Jet (1 9 3 96) A
@1, Td® el B 3% 3ragal F e sifera far aur aF R @1 $9 99 tmEg IR
T & S oY (1 99T 2 ) BT 3 fie AT 81 I8 et 1 & forw udierr fosan aun
T &% el $T 3@Ud SRBCs &1 GHgIHpd Al g GRS &1 IufAfd T IusHT afldq
et forar) =t 1 # +19 91 3rgug uUr?

Options:-

«Fab , Option ID :- 1125,

=« Fc, Option ID :- 1126,

=« F(ab’)> , Option ID :- 1127,
« IgG , Option ID :- 1128,

Question ID:- 230
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A heterozygote of E. coli was produced with the following combination of
mutations:

trpRYtrpO~trpE* /trpRYtrpO*trpe

where R is the repressor, O is the operator and trpE encodes the first
enzyme in the biosynthetic cascade for tryptophan. Assume all other
enzymes required are wild type. Which one of the following is the most
likely phenotype of this E. coli ?

U fquagHsll E. coli &1 Fmifed Iaivad-l o dd & Ay Fffa foar mn

trprttrpotrpet /trpr*trpottrpe

W&l fF R A9 8, O UATa® & aul trpE [TRIBA Saxizauul |iu= # WyH USIgH &1
Fed oedl ¢l U1 A & aret eriféa vegd awawsy 81 fAeifed e19 @1 v
E.coli &1 GHIad AUUFY ghIm?

Options:-

«Synthesizes tryptophan irrespective of tryptophan status in the medium

Tord ¥ R & aRiT & fARUe fTeiw™ &1 Szayu %ar 81, Option ID :- 917,
= Synthesizes tryptophan only when tryptophan is absent Had E’@ITFF-[ ®I

ufdfa & § R %1 Y3d9ur #ar 1, Option ID :- 918,

= Synthesizes tryptophan only when tryptophan is present G ﬁ'lﬂtﬁlﬂ |

ufdfa & g R %1 Y3d9ur %ar 1, Option ID :- 919,

= Cannot synthesize tryptophan under any condition forefY off ufefRufa o
fewei @1 "=agur &l B 9HdT g1, Option ID :- 920,

Question ID:- 254

The following statements were proposed by a researcher on the
characteristic features of stretch receptors in atria and the effect of these
receptors’ activity on blood pressure regulation:

A. The activity of type A receptors are increased by burst of impulses during
atrial systole

B. The activity of type B receptors are increased by burst of impulses at the
time of peak atrial filling during late diastole of atria

C. The discharge of type B atrial receptors is increased when venous return
is increased

D. The activity of type B atrial receptors is increased by positive pressure
breathing

E. The increased activity of most of the atrial receptors initiates reflex
circulatory adjustment by increasing blood pressure

F. The heart rate is decreased reflexly by the increased activity of atrial
receptors

Choose all CORRECT statements from the following options:
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T MYFHdl gRT TSI | faadt Iérl & Sifuasn A=iwarsi aur ¥eady & g o
g Tifgdl & foram=iierar & e wR A sy wRga fovar

A. UR&IES UHad & g Uad-1 & Uable 9 UHR A Tifedl &1 fhamiiadr 9¢ 9t g1

B. U@t & fadifaa sRIfUeq & R uReite wRT & Jwad fdg W yad-! & Uapie
¥ TSR B Wifgdl &1 fram=iierar g¢ oI g1

C. 919 R TRIWA 9¢ 96T § df YR B uikaisd! uifedl & faveH # 9fs gl g1
D. YU & YATHS ¢d1d & gRI UHR B UReIeS! mfgal @) fesariiear sg ol 21

E. 39919 § gig & R siftean uReiedt migal @t aftfa feramfaar wiaadf ufvdam
=g B YRYH Sl 8

F. TR®ISY aidiai & aftla frarfiear gr1 wfaadf & v @ geg nfd &9 8 <irar g1
ﬁnﬁwﬁﬁmﬁaﬁmmﬁmwﬁ

Options:-

A, Band C A, BdYT C, Option ID :- 1013,

=« B, Cand D B, C d41 D, Option ID :- 1014,

« C,Dand E C, Dd4l E, Option ID :- 1015,

« D, Eand F D, EdYT F, Option ID :- 1016,

Question ID:- 256

The mechanisms of regulation of H* secretion by kidneys in acidosis have
been suggested in the following statements:

A. Acidosis inhibits the secretion of cortisol by adrenal cortex
B. The transcription of Na*- H* antiporter gene is decreased by cortisol

C. The translation of mRNA of 1Na*- 3HCO3~ symporter gene is decreased
by cortisol

D. The secretion of endothelin-1(ET-1) from the proximal tubule is
enhanced in acidosis

E. ET-1 stimulates the phosphorylation and subsequent insertion of the
Na*- H* antiporter into the apical membrane of proximal tubular cells

F. The insertion of 1Na*- 3HCO3" symporter into the basolateral membrane
of proximal tubular cells is also increased by ET-1

Choose all CORRECT statements from the following options:
IERdadl d g gRT H |E & g 9 fearfafy f= w31 o sea foran wm @:
A. TR ARIGHs aeHe | Blicard & WG HI giad Hdl gl

B. FIf¢HId RT Nat- H* UfaTH® SiiH & g &1 = o ot g1

C. HIFETIA GRT 1Na*- 3HCO3™ Rmuie? S & mRNA & 3ra1e &1 =g+ fo5ar wimar g1
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D. 3Read] # GHITY Afdre 9 teRftE-1(ET-1) & dE # gfg gidl 81

E. ET-1 Na*- H* T=IUIY ST BTEpIRT B0 Ul GHRS AfereT Sifdrersil & o firee
# 3gadl aaRH &1 Ufd wear 2l

F. 1Na*- 3HCO5~ Rimfex &1 aHfiuy AfereT wiRkres & mRYyd fared! # sidd== &1
gfs ET-1 gRT i foram <iran g1

fifea fawedl 1 w3t e HyA1 1 74:
Options:-

«A, B and C A, B 94T C, Option ID :- 1021,
« B, Cand D B, C 941 D, Option ID :- 1022,
« C, Dand E C, DYl E, Option ID :- 1023,
« D, E and F D, E 94T F, Option ID :- 1024,

Question ID:- 234

Bone marrow cells were sorted using 4 cell-surface markers, CD45R (B220),
CD43 (leukosialin), membrane-associated Immunoglobulin M (mIgM) and
membrane-associated Immunoglobulin D (mIgD). The sorted cells were
then analyzed for immunoglobulin (Ig) gene rearrangements for the heavy
chain. With this information, the sorted cells were categorized into different
stages of B-cell development. The observations and the inferences drawn
are given below.

Status of Ig
$.No Status of cell r:::'an anient Elnference
" “lsurface markers . g rawn
ith respect to
heavy chain
+ -
A |CD45'§. ! CD43hf [VHDIy-CH [Mature B cell
mIgM™, mIgD™
Germline
I CD45R*, cD43%, rrangement of Pro B cell
mIgM~, mIgD- Ig heavy chain
locus
Late stages of
+ - re-B cell
lc |CD45IIQW,lr CD43 a VHDIn-Cp
mIgM™", mIgD (small pre-B
ell)
Ib CD45R*, cD43*, VyDIy mmature B
mIgM-, mIgD- ell
|E |CD45R', cp4a3t, Germline |May not be a
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mIgM~, mIgD~

Response Sheet
rrangement of precursor B cell
Ig heavy chain
locus

Which of the above inferences are correct?

4-wIR%1-Aqg fafdre fe®i, CD45R (B220), CD43 (Fg@ififer), f3reedt smas
UfaR&TAI A M (mIgM) TUT Il 3aE UiRATAISYE D (mIgD) &1 SUANT #iXdh
SfRyHeST HIRIFISN &I

qyapd TodT 4TI Gudpd HIReTe &1 e = guar &

UfdR&maAI e (Ig) W4 YAIG-urg & e fa=aita foran 1 | 59 @1 & I,
DIRTHI3M B B-HIRID1 [T & = 9o | wifea fovam T saeie aun

EIERMERET KU
1 _. [@IR® adq8 T gl & deH | Ig
R e A ¥ Y N AL R
+ -
A [CD45R7, CD43%, y p3y,-Cp [ufues B ST
mIgMh, migphi
+ + .
mIgM~, mIgD~ ]
U@ B HIRGT BT
+ -
lc [CD45R*, D43, |y ny ¢y, = (g
mIgM'°", mIgD" ;e —B W)
|CD45R*Y, CD43%,
D VD4 3uRues B ST
mIgM~, mIgD~
- + \ .
g [PAsR CP43% g uﬁmﬁwmawgﬁaﬁs
|mIgM', mIgD~ ]
IWIed w14 W fewd a8l g2
Options:-

=B and D only %dd B 94T D , Option ID :- 933,

« A, B, C and E only Fad A, B, CdYT E, Option ID :- 934,
« A, Cand E onlym A, CdYl E, Option ID :- 935,

=« B, D, and E only Had B, D, diT E, Option ID :- 936,
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Question ID:- 220

What is the fold difference between v at [S] =K;; and v at [S] = 1000K};,,

where v is the initial velocity of an enzyme catalyzed reaction, [S] is
substrate concentration and K,,, is the Michaelis constant?

[S] =K,;, T3 v TUT [s] = 1000Km = v & I g9 FUFTdT 70T 8 S99 v U TSIISH ISifd
arfirferar 1 yRfire wfa ®, [S] Prdgs Wigdl & U1 K,,, AST (Michaelis) fRRi®
g?

Options:-

»1.998 , Option ID :- 877,

= 1000 , Option ID :- 878,

= 2.998 , Option ID :- 879,

= 3.998 , Option ID :- 880,

Question ID:- 228

The following statements are made with reference to the structure of the
nucleosome:

A. The histone tetramer in the core of the nucleosome comprises H2A, H2B,
H3 and H4.

B. The N-terminal tails of the core histones are believed to stabilize the 30
nm fiber of nucleosomal DNA by their interactions with adjacent
nucleosomes.

C. The post-translational modifications of the N-terminal tails as well as
globular domains of the core histones modulate transcriptional events

D. According to the zigzag model of the 30 nm fiber the linker DNA circles
around the central axis of the fiber as the DNA moves from one nucleosome
to the next.

Which of the following combinations represents all correct statements?
HfgHTy & O3 & ded A fA sy 9918 71U
A. BT & 3fiav® | @& Igsed H2A, H2B, H3 dUT H4 § a4 gid g1

B. T AT a1 @ & 3fiaee® fReeiHi & N-3id® T U+ fdcadl SisatH & a1
At @ HIHH DNA % 30 nm ] 1 WML &l 2

C. AR G & N-3idd ge3! adT A1y g MIASTHR TG H1 URd-3Jdlg uiad-
3FARa P geT3N &1 ufkafda wwar 21

D. 30 nm dq % YHIGER UfdwT (zigzag model) & 3UR 1@ DNA TF Hfo1y 4
3T # Y% FXdl ¢ df Waeie DNA g & S%1d 38 @ died g1 FHeifea @19 a1 da
It wgl sy &) gifar 82

Options:-
«B and C only FgaBTUTC, Option ID :- 909,
« A, Band CA, B dYT C, Option ID :- 910,
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= C and D only $dd C 94T D, Option ID :- 911,
= B and D only %99 B 94T D , Option ID :- 912,

Question ID:- 258

Sampling of 200 persons for their ABO blood group was done from an urban
area. The types of blood group observed in the given population are as
follows:

A=60,B=32 AB=10and O = 98

Which of the following gives the correct frequency of blood group
determining alleles I?, IB and I in the given population?

TS TEY &7 9 200 iG] @1 ufday- 3% ABO &d UHE & o f&ar mam faw
SR U T Yad 99g] & UHR] @l A gRIT 4T 8:

A =60,B =32 AB=10dYT O = 98
fifea $19-3 fiw v swen § Yo ag AuRe gafdsedial 14, 18 aur 10 &1

s WIS WeH HedaT 82

Options:-

.IA = 0.19, IB = 0.11, I = 0.7, Option ID :- 1029,

« IA = 0.27, IB = 0.63, I° = 0.09, Option ID :- 1030,
« IA = 0.16, IB = 0.14, I° = 0.7, Option ID :- 1031,
« IA = 0.38, IB = 0.22, 19 = 0.7, Option ID :- 1032,

Question ID:- 216

Two experiments were performed on a peptide sample ‘X’. In experiment 1,
treatment of ‘X’ with dithiothreitol (DTT), followed by blocking of free
sulphydryl groups, yielded two polypeptides whose amino acid sequences
are as shown below:

I. Ala-Phe-CysA3-Met-Tyr-CysA®-Leu-Trp-CysA?-Asn
II. Val-CysB2-Trp-Val-Ile-Phe-Gly-CysB8-Lys

In experiment 2, ‘X’ was treated with chymotrypsin, a protease that cleaves
the carboxy-terminal of aromatic residues. The amino acid composition of
five peptides obtained from this experiment are shown below

I. ([Ala], [Phe])

I1. ([Asn], 2[Cys], [Met], [Tyr])
III. ([Cys], [Gly], [Lys])

IV. (2[Cys], [Leu], 2[Trp], [Val])
V. ([Ile], [Phe], [Val])
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Based on the above results, which cysteine/s are linked by disulfide bond in
peptide ‘X'?

& Te1gs A1 "X’ R &) T fag e

TART-1, | ‘X’ &1 YR SRYRINRER (DTT) & HIY, dIUXard Wd-d Geblgisd T9gi &1
RIEM, 8 triiuergst &1 Safea faar forae =l sl & Srerdl &I id g=ItaT 1T 8

I. Ala-Phe-CysA3-Met-Tyr-CysA®-Leu-Trp-CysA2-Asn

II. Val-CysB2-Trp-Val-Ile-Phe-Gly-CysB8-Lys

WA 2 ¥, "X’ &1 SUAR FIAIS R o forar 1, ue nifeus o i WAfes @=ul &
;ﬂﬁmﬁlﬁrﬁ%ﬁ§zﬁam%wuﬁnﬁmuﬁﬂw&ﬁ%a@ﬁmﬁﬁmﬁ
SRITAT 1T 1

I. ([Ala], [Phel)

II. ([Asn], 2[Cys], [Met], [Tyr])

IIL. ([Cys], [Gly], [Lys])

IV. (2[Cys], [Leu], 2[Trp], [Val])

V. ([Ile], [Phe], [Val])
Guv;auﬁvnﬁawnwwﬂmwﬁﬁ?wﬁmﬁ/ﬁmﬁﬁmmuﬁq%
gue?

Options:-

=A6-B2 and B8-A3 A6-B2 ddT B8-A3 , Option ID :- 861,
= A3-A9 and B2-A6 A3-A9 ddT B2-A6 , Option ID :- 862,
« A3-B2 only %dd A3-B2 , Option ID :- 863,

= A3-B8 only %dd A3-B8 , Option ID :- 864,

Question ID:- 291

The early embryonic development in amphibians and aves serve as two
different model plans of development. In the former the germ layer
formation is initiated from a fluid-filled ball like blastula, while in the latter
the germ layer formation is initiated on a flat blastodisc. Given below are
some of the terms for amphibian embryo in column I and from avian
embryo in column II:

Column | Column I

A. | Blastocoel i Posterior Marginal Zone
(PMZ)

B. | Blastopore lip ii. Primitive streak

Dorsal lip of blastopore |iii. | Hensen's node

D. | Blastopore iv. | Between epiblast and
hypoblast

E. | Nieuwkoop center V. Primitive groove
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Which of the following is the all correct match of the terms in column I with
that of column II?

IHTERY Ut uigmt # wRibw fur e, e & 9 R ang=t aernait @ s wiiiea
#Yd &1 U5d a8 ® o W) @1 i oo Ra-gRa 1 9F saRgen (FRe) A WY g
2| wafe g1g ard # oF WX @1 FHi0 v J4ue SREudal (blastodisc) TR URY BT
21 T YR YU ¥ po us BiaA I § aur ueht Y & weg wiaw I § uar ey W §:

e | CAGEAT
A | PRSI i, | gz TR veE (pMz)
B. |BR&BH 3 RELEEE]
C. | PRES UL S | i |9 M
D. | BR®&H v, | DR aqur oY SRS b
GG
E |39 &= RELCEE

AAitrg FH-T1 Biad I & 9K F1 Hiad 11 & a1d TP 749 82

Options:-

' A-iv, B-ill, C-ii, D-v, E-i , Option ID :- 1161,
» A-iv, B-i, C-iil, D-v, E-i , Option ID :- 1162,
» A-v, B-i, C-ii, D-iv, E-ii , Option ID :- 1163,
» A-i, B-ii, C-iii, D-iv, E-v, Option ID :- 1164,

Question ID:- 243

Following are certain statements related to seed maturation:

A. Seed maturation involves mainly the accumulation of storage products,
such as starch, lipids and proteins.

B. A large number of chaperones including the family of LATE EMBRYO
ABUNDANT (LEA) proteins, play a crucial role in the dessication process of
seeds

C. Moisture content gets reduced with the maturation of seed

D. ABA and gibberellin both promote seed dormancy

Which one of the following options has all correct statements?

= 7o T i F aivgeaT ¥ Gl # 2

A. éﬁﬁ%ﬂéﬁﬂﬁqﬁwwma@%wﬁ,ﬁﬁ%wmﬁﬁmm
A |

B. dTeTf ¥ YR-T F UishAT H WX&®! (chaperones) 31 UF T8 T@T 4T A4 H LATE
EMBRYO ABUNDANT (LEA)WWWWWT@WW%I

C. diaif & e BT U7 F ATY AT BT AT H FAT AT F

D. ABA a1 foraRfem gt fieif & gramawn & wafda w=a 21

foa v fawey ot v wdte 22
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Options:-

«A and C only %dd A dYT C, Option ID :- 969,

= B and D only %dd B 941 D , Option ID :- 970,

« B, C and D only %dd B, C 94T D , Option ID :- 971,
« A, B and C only %dd A, B 94T C, Option ID :- 972,

Question ID:- 247

Plant pathogens produce effector molecules that aid in colonization of their
host cells. Column X denotes the name of effector molecules and Column Y
denotes the potential functions:

Column X Column'Y
A | HC-toxin i | Activates specific host gene expression
B | Fusicoccin | ii | Accelerates growth
C | GAa iii | Inhibits Histone deacetylases
D | TAL iv | Activates H*-ATPase

Which one of the following is the correct match:

UIGY S-S THIEIUIGH SUN &1 IdTEH Hd ¢ ol o U sifmei # 39¢ Iufvaz=
T HEUNT UgH $d 8 | HIAH X UHEIUIGE SVl I Giad $d & dul Hiad Y JHTfdd

T I Y Fd &
PIaH X GAERY
A | HC-3nfaw i | faf2re gt oi siftreafaa 1 o &vd
g
B | ORI | i | 9 P URA B S
C |48 i | fe¥e feudiergeol &I afiid Hd &
D |TAL iv | H*-ATPase @I Ufthd Hd ©
fr=ifra @19 W1 v Ol A9 B
Options:-

«A —ii, B-iii, C -iv, D —i, Option ID :- 985,
«» A-iii, B-iv, C-ii, D -i, Option ID :- 986,
«n A-i B-iv, C-ii, D-iii, Option ID :- 987,
«n A-iv,B-ii, C-i, D-iii, Option ID :- 988,

Question ID:- 223

Sequencing of the human genome has identified 67 putative gene encoding

K* channels. To characterize the function of one of these genes, a
researcher would typically carry out the following experiments:

A. in vitro transcription of the cloned cDNA for this gene in a cell-free
system to produce the corresponding mRNA
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B. Injecting above mentioned mRNA into frog oocytes
C. Measuring channel-protein activity using a patch-clamping technique

D. Knocking out the gene encoding the homolog of this channel in frog
oocytes and measuring channel activity using a patch-clamping technique

Choose the correct combination of experiments that would help in the
characterization of the K* channel.

UG IoliA BT ATHAU 67 TUTAd K+ YU 6T Hedw@ & ard oiiA1 BT eRor fsa
21 349 o9 7 ¥ foe) v & Sy & Ruifva $37 & foro v Myesat amm=aa
frr=ifera v &1 duifea wem

A. mmRNA%m%ﬁmwaﬁmwmﬁwﬁhﬂ%wmnﬁ
cDNA &1 U

B. IR Iwd mRNA &1 Ags 3iTHI | 3id: &0
C. & U9 wafan fafy &1 Ivam s voma M forameiear &1 smeaq

D. He® 3iSHI U 59 VUMH BT HedW- B a1 o & Jolld B fHRIEI0 HIT 4T T
T FafaT fafdr &1 SwahT $3e vorma ferariiadar &1 smead

TART & T8l Ad &1 g-19 & ol [ K+ Jund & SRIFAYR & 9ganT &am?
Options:-

=A, B, and C A, B, 94T C, Option ID :- 889,

= B, C, and D B, C, 94T D, Option ID :- 890,

= C,Dand A C, D 94T A, Option ID :- 891,

= D, A and B D, A 94T B , Option ID :- 892,

Question ID:- 248

Plants are known to synthesize more than 30,000 terpenoids, involving four
stages of biosynthesis. Following are the list of biosynthetic steps (Column
X) and the key class of enzymes involved (Column Y):

Column X ColumnyY

Biosynthesis of two

A. |basic five-carbon |i. Terpene synthases
unit
B. Repetitive addutuonslii. [P450 monooxygenases

f Cs units

Formation of the
IC. |basic terpenoid fii. |[HMG-CoA synthase
skeletons

Modification of
|D. erpenoid skeletons V- |Preny|transferases
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Which of the following is the correct match?

11¢l 30,000 ¥ 34T SUAMTS] &1 AU FHH & e o1 o €, FoFA IR Agdzayu
I} IS Eid | A STaiRAN0T GRUT S I (P1ad X) qAT a9 U@ Cogdl &1 gt

(P1aH Y) UeE &1 11 8:

HIAAX DIAAY

lccUPH! BT aRaRa |, .

B. Q’I’fﬁﬁl fi. [PasoTFTSTRARHEY
lc. %Ffﬁméluqsaia’faﬂ fiii. |[HMG-CoARMY
|D. %ﬁqm‘gaa‘fﬁtrhaﬂqliv. Pﬂﬁﬁmﬁ'ﬁw
fr=ifra @19 W1 v 9dle A9 82
Options:-

«A -i, B —iii, C-iv, D —ii, Option ID :- 989,
« A-ii,B-iii,C-1i,D-iv, Option ID :- 990,
« A-i, B-ii C-iii, D -iv, Option ID :- 991,
« A-iii, B-iv, C-i, D -ii, Option ID :- 992,

Question ID:- 259

The following figure represents a physical map and a genetic map for 5
different genes (a to e).

10 20 10 10 Kb

N e S

20 c™

Which one of the following statements based on the above is correct?

fa=ifera Wafaa 5 fafi= <fiHi & fore (a § e 9%) e aRdfd® AT 9T T
iR A g=ifan 31

10 20 10 10 Kb

\9/ \2 / \11/|20| cM
IR R Ut =i H19 |91 v &Y= adie 82

Options:-

=« The region between b and c is more recombinogenic than the other loci.
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T fawud &1 ga-1 ° b 9UT ¢ & 419 &1 Y& e gAasi 81, Option ID :- 1033,

= In comparision to the region between a and b, the region between d and
e is more recombinogenic a YT b & 419 & U&A HI ‘gl,?F-lTl?f d T e & dIT &1 W&
3if¥e& g=aTeil €1 , Option ID :- 1034,

= 1 cM is equal to , Option ID :- 1034,
= 1 Kb 1 cM, Option ID :- 1034,
= 1 Kb & 9AgH &1, Option ID :- 1035,

=« If more markers were mapped between d and e, the genetic distance
between d and e is likely to decrease ‘qﬁ' d 99T e & o9 H sifafyed ﬁ%ﬂ'ﬁ Gl
AR faT s, M dfRie ¢t YHadar ©H g S|, Option ID :- 1036,

Question ID:- 235

Virus infected cells are cleared by cytolysis by natural killer (NK) cells and
CD8+ Cytotoxic T lymphocytes (CTLs). Which of the following graphs
correctly represents the changes in the cell humbers of the two cell types
during the course of a viral infection, considering that the virus is cleared

by 14 day?

UTIHTd® e (NK) HIRISGT 9T CD8+ WTEeleliadd T aIBIHIRISGIS (CTLs) FRI
DIRIGIOA | fauTy] Aehiia SiRme @1 gea fear a1 98 94 &2 f& 144 f&7 fau)
Tod g1 U1, T=ifed ®F A1 U SeE fauTu) WA & R G| HIRIST USRI &
SRS TR A § a1a ufkad=l & qiemar ¥ gniar 82

Options:-

Virus specific CD8+
NK cells E;ETLS

[ | ]
Option ID :- 937,

NK cells

0 Days after viral infection 14" Day
" - r
Option ID :- 938,

Virus specific
CDa+ CTLs

0 Days after viral infection 147 Day
—
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Option ID :- 939,

Virus specific
CDEB+ CTLs W< colia

’ L]

147 Day

0 Days after viral infection

e e b
u ’

Option ID - 940,

Question ID:- 271

Fragmentation breaks up contiguous tracts of natural habitats into smaller
patches. In a fragmented landscape where a previously large forest has
become a mosaic of patches of different sizes, the following statements can
be made about the fragment size and its species diversity.

A. Smaller fragments will always have lower species richness than larger
fragments

B. Species richness will depend on fragment size.
C. Species richness will depend on physical connectivity between fragments
D. Species richness cannot be compared between large and small fragments

Select the option where both the statements are correct

WUSIHG (Fragmentation) WpTa® gaiardl & d@wa=il 831 #1 S YWl # @ivsg 3%
33 21 v @fvsd # gt 6 v ydadi e a1 fi st & aaf & o feedic
(mgsait_g;_l;r%m! , WUST ¥ ATPR a7 §16 Uertadl & [fdawar & gl & A= s
T¢I |

A. T8 TS| & go # O Wust # 9ag Wl WeRar &H gl

B. WEIla UeRaT @US ¥ R W v anit

C. yelTla yeReaT @st & dg «itfow duieear w el gt

D. I8 TYT B WS! & di WA WgRar Bt gorT Agl @1 o @bl |
IHT WEIw YT A ey w71 g 3

Options:-

A and B AdYT B, Option ID :- 1081,
» Band CB 94T C, Option ID :- 1082,
» Aand C AdYT C, Option ID :- 1083,
» Band DB 94T D, Option ID :- 1084,

Question ID:- 218

Consider the following statements:
A. Coenzyme B12 is an organometallic compound
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B. Pyridoxal phosphate is a co-factor used by many amino- transferases.
C. The affinity of biotin for avidin is one of the highest binding affinities
known in biochemistry

D. Enzymes catalyse biochemical reactions by lowering the energy of the
transition state

Which one of the following options represents all correct statements?

= FuEl R faaR w5

A. BITSEH B12 U6 HEYfas TIfE g
BWWWWW%WWWWWWW
T 21

C. gTifed &1 e & ufa R Savama o J1d Uo I=aad ATy FRfa gl

D. T=IEH Saerga® AfAfHars &1 ISR0T THHUT aRIT & FHoll B AR B
yfaumfea wwd 21

frr=ifra w9 a1 v Rwer 9t w&t sy=l &1 gxifan 82

Options:-

«A, B, Cand D
A, B, Cdil D, Option ID :- 869,

=« B, C and D only
Had B, C dY1 D, Option ID :- 870,

= Cand D only
%ad C 9uT D, Option ID :- 871,

=« D only
&dd D , Option ID :- 872,

Question ID:- 266

According to the APG-IV (Angiosperm phylogeny group-IV) which of the
following groups of angiosperms first diverged from the common ancestor
of the angiosperms?

APG-IV (3Jadlsit Sfdga a¥i-IV) & AR Agadieial & Heifed &9 91 T4g
JTgadIeiEl & IHATS gdoT | TUH 3T §3m?
Options:-

.Nymphaeales/ﬁ'l:ﬁﬂ'({?ﬂ , Option ID :- 1061,
= Monocots/ T&dISIUE]L, Option ID :- 1062,

= Piperales/UTSi¥ed, Option ID :- 1063,
= Ranunculales/ 3% ddy , Option ID :- 1064,

Question ID:- 232

, e,
3 5'3'/,.'—\‘3' o

In the figure above, replication of DNA beginning from the origin of
replication of the chromosome of a newly identified bacterium having a
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double stranded circular DNA genome is shown. Characterization of DNA
polymerase responsible for genome replication showed that DNA synthesis
occurred in 5" to 3" direction and it depends on the presence of a primer (as
is the case in Escherichia coli). Polarities of DNA (5’ or 3") are as shown.
Replication begins at a point marked ‘o’ on the left of the bubble, and both
the parent strands were replicated concurrently. The longer arrow inside
the bubble shows the leading strand, whereas the shorter arrows (marked
a, b, c) show the Okazaki fragments. The model depicts a:

j——\_
3 smal 7
¥ 3 c ¥ 3 0.5 31
s g b

@ﬂﬁﬁaﬁqgw_waﬁn;wﬁgnﬂAﬁﬁqM%w%%m
WAPd R S%H | RH DNA ¥ Uierpaia S g@iar 11 g PIGEGIEE]
IR DNA UTRTHY &7 Srear gifar & % DN mﬂ‘ms’ﬁs’aﬁ%mﬂ‘ GIE
HWEWWﬁ@'@IﬁWﬁﬁ?W% Escherichia coli %HWUT
#)| DNA #t (5 a1 37) 99T % g=aiET T W%aﬁw

wRY fag 0 | fufga fear w €, aut oA g aﬁmuﬁvﬂr—rwwusﬁm%l
gAgd & I 4™ AR AT T I ;AT &, FEid ag a (a, b, ¢ ° fulga) siwmmet

dst ®I g@iar g1 wioey ueikfa a1 g o

Options:-

ibidirectional mode of replication wherein synthesis of the Okazaki
fragment marked ‘¢’ occurs prior to those marked ‘a” and b’
fafe=h fafy v 2 | Tuiga st @s @1 fAmio a7 aur b’ ﬁﬁi%a‘f@%‘ﬂ
g1 81, Option ID :- 925,

» bidirectional mode of replication wherein synthesis of the Okazaki
fragment marked'a’ occurs prior to those marked *b" and ‘c Hﬁﬁﬂq Eall
fefqeh fafy forad a7 @ fufga sirmromdt @3 &1 fFmfor b qut - @ Tafgal 9 ugat g
21, Option ID :- 926,

» unidirectional mode of replication wherein synthesis of the Okazaki
fragment marked ‘¢’ occurs prior to those marked 'a" and ‘b’

wwicait fafy fomd o’ @ fifRa siemmet @3 @ fmfu e aw s @ u's@r
g1 81, Option ID :- 927,

» unidirectional mode of replication wherein synthesis of the Okazaki
fragment marked *a’ occurs prior to those marked *b" and *c’.

wiapd e B
wwicH 3l forad o & fufRa seenet @z &1 Ao b aur -« @ fedl 4 = g
21, Option ID :- 928,
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Question ID:- 257

A Drosophila male carrying an X-linked temperature sensitive recessive
mutation that is lethal at 29°C but viable at 18°C is mated to:

A. a normal female
B. a female containing attached X-chromosome

If the eggs laid in both the cases are reared at 29°C, what will be male-
female ratio in the given progeny?

TP 77 I ar 8 U X-3ATaE a7 "ddl IUad- g S fF 29°C TR Wivremdl uig 18°C
TR a8 2, IUST HHI0T HIAT TT:

A. T YT HIET & 1Y
B. U% ATeT fored e X-Turd 8

Tfe g1 uifRufa & feu w3 siet #1 29°c W faewRa 5 war 9 o= Hafaal & =R-wrer
BT 3JUTd T ER?

Options:-

«A- 1:2, B- 1:1, Option ID :- 1025,

=« A-1:1, B- only females A- 1:1, B- W'Fﬂat{ ; Option ID :- 1026,

« A- 0:1, B- 1:1, Option ID :- 1027,

« A- 1:0, B- 1:2, Option ID :- 1028,

Question ID:- 249
Following statements are made about nitrate transporters in plant cells:

A. Nitrate uptake displays two saturable phases, with K, in the micromolar

(HM) range for the high-affinity system and in the millimolar (mM) range
for the low-affinity system.

B. The Arabidopsis AtNRT1-1 is a dual affinity nitrate transporter.
C. AtNRT 1.2 participates in high-affinity uptake.
D. AtNRT 2.1 and AtNRT 2-2 are involved in low-affinity uptake.

Select the option that has the combination of all correct statements.

UTgy HIREIS # A1gde uivasd & ded d e oy g91e 14:

A. FTS¢C TEUI &1 A a3 Y g1l 8, Ky, & AR (pM) JH1 § I=-
SRTT WUTTRAT o fere qr fefideR (mM) F1 & = -erRTea yumelt & fog

B. G¥dSHR AtNRT1 1 U& fgo-3rqRiaa Agee ulvares 81
C. AtNRT 1.2 J&-3J3ad &0 | T ol gl
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D. AtNRT 2-1 TUT AtNRT 2.2 T-3rRiea ugur § =nfae ghar g1
i wéle Fyl o fawe &1 g4 &)

Options:-

«A and D only/%dd A 94T D, Option ID :- 993,

« B and D only/ %dd B 94T D, Option ID :- 994,

« A and B only/%dd A 94T B, Option ID :- 995,

=« A, C and D/A, C TYT D, Option ID :- 996,

Question ID:- 229

The following observations are being made in the context of the regulation
of iron homeostasis in mammalian cells.

A. The levels of transferrin receptor mRNA increase 30-fold in the absence
of iron

B. Certain mutations in the 3’'UTR of transferrin receptor mRNA fail to
support increase in mMRNA levels under low iron concentrations

C. The level of transferrin receptor mRNA continues to be high in low iron
concentration even when the cells are treated with a-amanitin

D. The transferrin receptor mRNA levels decrease rapidly when iron is
added to the cells.

Based on these observations, which one of the following statements
represents the most likely scenario?

WY STt # e g & Faaa & e d fA= sedieq a9me o 3 2|
A. g ®1 JuiAfd & TiAHBRA Ul mRNA &1 TR 30-THT 9¢ 1T 2|

B. g @1 f Aigdl &1 @awA1 # gib R I8 mRNA & 3°UTR # $© Idikadd gd&
TR B 9o | 3AY Bid 2 "

C. Tgl % & o9 Sifree H a-vafafeq 4§ Ju=fiea fear wimar 2, die @) fA= digar ot
AT T AW Tt mRNA & TR o gfg giar wga1 81

%). Fifr1el A wiq g ff¥a o omar 8 a1 g i 9 mRNA &1 W digar 9@ gear
|

IR ATaiel & YR R AHifed $19 I71 v HY= duHifad uiiesg & cuiar 32

Options:-

« Transferrin receptor is only transcriptionally regulated, and the 3’ end of

the gene is the regulatory site ;rmﬂa‘ﬁ? 18! &1 fauA waa &Iﬂﬁ'@? TR W
€A1 €, a1 59 &1 37 3id® Aam™® ®d g1, Option ID :- 913,

« Transferrin receptor is post-transcriptionally regulated, and the 3’'UTR is

the regulatory site TIABRA U@ &1 YA @ URAIG & WX U §idl 8, a4l

3'UTR f99™& w81, Option ID :- 914,

= Iron induces expression of transferrin receptor, and the transferrin
receptor protein is degraded in the presence of iron e ;rmﬂa‘ﬁ? el &
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sifterfaa &1 Ufea =ar g, auT dig @1 JuAfd § ¢ W8l Wi &1 s@awavr g
g1, Option ID :- 915,

= Regulation of transferrin receptor is not sensitive to iron gmfﬁh:r UG BT

fAaH+ &g Wadl =gl €1, Option ID :- 916,

Question ID:- 239

In an experiment, activin-secreting beads were placed on unspecified cells
from an early Xenopus embryo. The activin then diffused from the beads. If
the beads contained 1nM of activin, it elicited expression of Xbra gene in
cells near to the beads. If the beads contained 4 nM activin, the expression
ofXbra was elicited in cells, but only at a distance of several cell diameters
away from the beads. In the latter case, expression of goosecoid gene was
observed near the source bead. Beads with no activin did not elicit the
expression of the two genes.

Following statements were made regarding the observations and the role of
activin in determining cell fate.

A. High concentration of activin activates goosecoid, whereas lower
concentrations activate Xbra.

B. Lower concentrations of activin help specify the dorsal-most structures
of the frog’'s embryo

C. Concentrations of activin that do not lead to expression of the two genes
specifies the cell to become blood vessels and heart

Which of the above statement(s) are correct?

TS TN §, U6 URA SIHUT (Xenopus) YU & 3fafd R wiflkrersi w uvieefaq
|Gl A-@] (beads) &1 ¥@T 411 AgWRI, A-a] | Uldefa= &1 faaxwr gam afg w-si o
ufdefaq &1 gigdr 1nM 81 91 U8 A1 & IHU & iR A Xbra o4 &1 aiftsfea &1
Ui wed g1 afe A9l | ufdefaq 1 "igdr 4 nM & d@ SR8 & Xbra &1 sifireaiea
T UR01 BiaT 8 g oad A-1d] o 3o HIRIGT ATl & gil U | 91g aTel gy ,
(goosecoid) S & fHaafad Hid A9®1 & Teidie @l 1Y | 99 ufeefaq
aTd - a1 ol & fUefad B e el B U | a1 adl BT Hafd &
frufzor 4 ufeefeq @t yfter & deu # A= sy 99T Uy
A. Ufeefaa @1 3= Higdl THIHTS (goosecoid) Hi Uikd Hdl 8, Safd <A Higdd
Xbra &1 Ufvd &l 21
;&?ﬁﬁ%ﬂﬂﬁﬁ%@%ﬁ-ﬁﬁﬁ%ﬁﬁmﬁm
|
C. Tigefeq &t gigam <t i g <A1 & sifiraafeaa &1 e A8l el 4 HIRER &1
faRiPew e aIiReC quTgeg 994 & g @i 8
IWIed BIF W HUT/FYH Tl 82

Options:-

A only/$dd A, Option ID :- 953,

« C only/%dd C , Option ID :- 954,

= A and C/A T C, Option ID :- 955,
= B and C/B 94T C, Option ID :- 956,

Question ID:- 263
Consider the following statements about thermoregulation in animals.

A. It uses external environment to regulate internal body temperature
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B. It does not use external environment to regulate internal body
temperature

C. It can vary internal temperature considerably
D. It can maintain thermal homeostasis in a narrow range of temperatures

Which one of the following options correctly describes a poikilothermic
ectotherm?

sigeit & arufrEon & wef # e wuEl W fEw #58)

A. IR F TR aUEE & g & fae are aareRor w1 IuEhT Hid

B. ¥ TR & Snar avAM & frsivn & fig are amarerur &1 Suant 78 o §
C. 3R A § srafie ufvads & awar 21

D. ¥ A9 GHIGRI H1 910 & T Aifid fawar # 991 7@ 99 |

frifea @19 w1 ve fawe samandt araeft #1 aétwar @ fefia sar 22

Options:-

«A and D A diT D, Option ID :- 1049,
= Band C B d4l C, Option ID :- 1050,
= Aand C AdYl C, Option ID :- 1051,
« Band D B 94T D, Option ID :- 1052,

Question ID:- 221

Purine and pyrimidine nucleotides serve as monomeric units of the nucleic
acid polymers DNA and RNA. Mentioned below are some of the statements
with respect to the de novo synthesis of nucleotides. Which one of the
following statements is INCORRECT?

i auT RS faasierss Rfoae 3 9§a®i DNA d4T RNA & UHd® UHdl &
o1 B wed 81 giFasiess! & Fa Ao & 9y # $9 $yA 1 ver few e E
fr=ifra @19 91 U Sy TAd 82

Options:-

= Biosynthesis of both purine and pyrimidine nucleotides begin with ribose-
5-phosphate and purine or pyrimidine rings are built on it. u{ﬁ‘l GUIRITIE I
fFraieTsel a1 BT FaUTAg ASHH-5-BTEbe & AT URY BT § 941 37F

SR Wi aut Ufefg gl &1 fAufor giar 81, option ID :- 881,

= The first purine nucleotide biosynthesized by de novo pathway is inosinic
acid or inosine-monophosphate. 9 AU 1Y gRT UyH

gfFaaNergs AEAIRAS 3 yar S Afya-M-Iwrbe 81, Option ﬁ?ssz,

= The first pyrimidine nucleotide biosynthesized by de novo pathway is
orotidylic acid or orotidine monophosphate. A9 fmtor oy gRT T
faffrdia <feaeierss RISIeEi® 3ra 3ryar IRIAISIH AHWBRPE €1, Option ID

i- 883,

= Thymidylate or TMP is synthesized as deoxy-TMP from deoxy-UMP by
thymidylate synthetase. 4S{HSTgde UG TMP &1 G=A9U f&3fieil- UMP |
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yEfiergde == grT f&eiiewit- TMP & 941 g1 81, Option ID :- 884,

Question ID:- 226

Following statements were made about cell cycle regulation:

A. De novo synthesis and destruction of Cyclin B are essential for cell cycle
progression in yeast.

B. De novo synthesis and destruction of Cyclin B and the related Cyclin
dependent Kinase (CDK) are essential for cell cycle progression.

C. CDK activity is regulated by both activating and inhibitory
phosphorylation.

D. Retinoblastoma (Rb) functions as an inhibitor of G2 to M transition.
E. Inactivation of Sic 1 is essential for transition into S phase.

Which one of the following represents the combination of the correct
statements?

wIfRreT I Fgaq & d@ed 7 = sy g91e T

A. Iigfead B &1 99 fAafor aur faamr fiee & +if¥rer 9% & wme & fou sifvard 21

B. UEfga B aut Hdfta agfea nfia sEAw (CDK) &1 99 fAwior aur fa=mr #ifdrer
Teh & WA & foru siferd 21

C. CDK ! afirgar afras qur yraRiere BTep s g1 4 ffmafia @ 2

D. YEHISAREAT (Rb) G2 & M THHUI & TP UIERIUS & SHI BT HdT gl

E. Sic 1 &1 fAfSpaur s srgwur # dwAur & forw aifvard 21

fA=ifea 19 a1 e 9gl ®yAT & Aa &) 3=iar 82

Options:-

«A, C, D, Option ID :- 901,
« B, C, D, Option ID :- 902,
« A, C, E, Option ID :- 903,
« B, C, E, Option ID :- 904,

Question ID:- 264

Match the organisms in column A with their status in Column B.

Column A Column B
A Kallimodon X. |Fossil
B. Tuatara Y. |Living fossil

IC. Xiphosura

|D. lAnkonsphenodon

Hiad A H ygH forg U Siial @1 wiad B | I-% ey U fRufa & w1y gafaa 31

HIad A HIdH B
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A. [pdHEH X. | shar=a

B. [g3ITART Y. | Shifad ste=q

C. [iERERT
D. [EhIgallbAISH

Options:-

<A, CareX; B,DareY A, C %1 @9 X 9; B, D &1 fi@= Y ¥, Option ID :-
1053,

« A, DareX; B,Care YA, D& faH X 3; B, Cc &1 f@H Y ¥, Option ID :-
1054,

« B, Care X; A, D are Y B, C & fi@H X 9; A, D &1 {9 Y ¥, Option ID :-
1055,

«A,BareX; C,DareY A, B &I flaH X 9; ¢, D &1 @< Y ¥, Option ID :-
1056,

Question ID:- 237
Column X" represents a list of different viruses and column “Y” represents
the mechanisms generally adopted by viruses to evade host defense.

X )

A, | Hepatitis C 0 By inhibiting antigen delivery to class
| MHC receptors on virus-infected
cells thus preventing presentation of
viral antigens to CD8+ T cells.

p. | Herpes simplex virus (ii) By evading antibody-mediated

(HSV) destruction through complement
activation.
c | Vaccinia virus (i) By constantly changing their
antigens called antigenic variations.
p, | Human (iv) By evading the action of IFNa/B, the
immunodeficiency major antiviral cytokine.
virus (HIV)

Identify the correct match.

wiaq “x” = faumuper @t ve gt usgd ear & 9uT siad Y wurdt e ¥ g9
& forg W= wu @ wgw fee g frafafiral @ gufar 3
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X Y
A | ElerfE c () | fersmog wepfiva eifResrel &l
MHC Tifedl &t wfae faaror
Ui &I AP BT, Haasy
faTupeIfa wferemT @1 cD8+ T
i1 I ygfas §
Y I B
B. | BUw fomaiaw faumy] | i) | ORI Afshaur & g1 uicRal-
(HSV) AR 41 ¥ 999 |
c. | afeafar fammg (i) | 31 vl 7 e uRad=
B for ufcor fafder wed
2l
D. | FFa ATeH (iv) | IFNoyB, YT FersToRreft
ST s TRCIPTET S Ufar J 7919
(HIV) GG
Afew Ad F ugaE B9
Options:-

A - i; B - ii; C - 1ii; D - iv, Option ID :- 945,
» A —ii; B-1ii; C-iv; D - i, Option ID :- 946,
» A —iii; B-iv; C-1i; D-ii, Option ID :- 947,
» A-iv; B-1i; C-ii; D - iii, Option ID :- 948,

Question ID:- 236

The gradient of oxygen available to cells at inner regions of a tumour tissue
environment is typically low that creates a hypoxic micro-environment. If
enough oxygen is supplied to the cancer cells residing in hypoxic micro-
environment, which one of the following processes may NOT occur?

wr FHa® uivaw & Aiaive &9 F Iuaer Afeiiee B yavar e itwaa A gidt
8, @ T v smalidig geA-armasor &1 FAT st 81 97 sasiedy ger-ardaso #
B A GG BRI BT GAi SiTadier $1 STYf B Y, HHiTpdl 4 ° BH-d ¢
wieaT SHaaa A8 gnfe

Options:-

+ HIF-1a stable in the cells under hypoxic conditions, may undergo oxygen-
dependent hydroxylation, targeting it for ubiquitination and proteolysis by
tumour-suppressor protein VHL. AT AR & FHIAFTSA A Fﬁﬁ'q’ RR
HIF-1a # FHaadT siedio-FWR sEgioTe 8, Taw@ey Adq-s@3Ie® W VHL
RT SHFT ad AR HaT 4T WidH ae-| , Option ID :- 941,

» Warburg effect will be reversed and conversion of glucose to lactate will

not take place as sufficisint oxygen will be available for oxigative
phosphorylation. Fif% Gllai‘!llﬁii:h BRI R & o gaie siedfier @i

JUASREAT BRI, TIRA UHTT FT WA B ST T TR IS BT FUHAR0 Ade e H AR]
EMT1 , Option ID :- 942,

» Expression of HIF-1. dependent genes will be lowered

HIF-1. Fr% <41 @1 srf¥reriea f= &t smeli1 , Option ID :- 943,

B1/584



2/23/22,10:43 AM Response Sheet

» Lactate generation in the tumour microenvironment, which contributed to
M2 polarization of tissue-associated macrophages, will continue.

g G&A-aTaraRul # g BT HRAUW Sl fF Fdw-Hax ged USRS F M2 yidzo
T &I Hd1 8, I8 sSR! I_T , Option ID :- 944,

Question ID:- 246

Following are certain statements regarding photorespiration pathway in
plants:

A. The first two-carbon (2C) compound synthesized by the action of Rubisco
in the chloroplast is glycolate.

B. Glycolate exits the chloroplast and enters peroxisomes.

C. Glycolate that is synthesized during C; cycle enters the chloroplast from
mitochondria.

D. Glycine is transported from peroxisomes to mitochondria.

Which one of the following combinations is INCORRECT?

fr=ifrd $© FU Uidl § Uem x99+ vy & ded d &

A. e & ufdar gr1 gRaaas d W=afd g1 arar yyH f§-wd4 (2¢) aife
EHIAC &l

B. WgdIde gRdwas 4 Heast wailwiHl # ydw @ 31

C. C, T & SR JTAMd §F 91 TSHIde GFH e 4 gd das H U=l #d &1
D. TSR &1 ufvaed TR ¥ G § g 21

fr=ifra @19 91 v A9 Ted 87

Options:-

=A and B only &dd A TUT B, Option ID :- 981,
=« A and C only %dd A 94T C, Option ID :- 982,
= B, C and D B, C 94T D, Option ID :- 983,

= A, Cand D A, C 94T D, Option ID :- 984,

Question ID:- 238

Although a majority of G protein-coupled receptors (GPCRs) act through
adenylyl cyclase, many of them (GPCR) exert their effects by activating the
plasma membrane-bound enzyme phospholipase C-B (PLC-B). These
receptors activate the so-called inositol phospholipid signaling pathway
mainly via a G protein called G4, which activates PLC-B in much the same
way that Gs activates adenylyl cyclase. Mentioned below are some of the
steps with functional characteristics of inositol phospholipid signaling
pathway, one of which is not correct. Select the INCORRECT option.

T JFYHI G WidH YFHa Wfgdi (GPCRs) WeSARRIG Agadsl & GRT &1 &l 8,
39H ¥ 98d ¥ (GPCR) 30+ UHTG &I WA f31ewil-3mdg To1gH wiapifads C-B (PLC-
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B) F! Witk & WuIled #ll 1 Uo G A Rt 6, Fga &, I9F N1 A I
TYTHRAT SRS BRWBIITUS Hbad Uy &I Aferd el g, it 76 PLC-B &1 3t
UHR A 9fhy Fl ¢ O & Gs vfeaEia e & sdl 81 ngRea wrabifiats
Herad Ty F Trares Af@evil & I1Y 9 RO 1 v fFu T 2, REd v Tl q8
&1 o faweq &1 gA1a S

Options:-

=« PLC-B acts on phosphatidyl inositol 4,5-biphosphate (PIP>), which is
present in the inner half of the plasma membrane lipid bilayer. PLC-B

IEIRICT 4,5-ffFRbe (PIP,) TR foral sl g, = i wrew f3reeht
forftrs fgwar & siadiy oref A SufRa €id 81, Option ID :- 949,

= Activated PLC-f8 cleaves the PIP> to generate two products: inositol 1,4,5-
triphosphate (IP3) and diacylglycerol (DAG). GIEUG PLC-B 3 IdTE! B IA~
& & e PIP, &1 faefa wwdl §: smgAINea1,4,5-c5Wabe (IP3) Tl
STSUHSANARE (DAG) , Option ID :- 950,

= IP3 is a small lipid-soluble molecule that binds to IP; receptor on plasma
membrane thereby increasing Ca2* concentration in the cytosol. IP3 U6 oY
fofis-ga-=ia wu g st & W Bt W IP; It 9 e 8T 8, Baasy
HifRTeifaad # ca2+igdr @) 941 g1, Option ID :- 951,

= DAG gets further cleaved to release arachidonic acid, which is used in the

synthesis of eicosanoids including prostaglandins. DAG also activates Ca2*
dependent protein kinase C or PKC. DAG fee @ ﬁaﬁl'cr '&:PIW Q?'I'q'ﬂ?flﬁﬂ? 3R B
fa ®var 2, et IuahT TsHIRAAUS] & 1Y MRerdf=-] & Ixauo § giar 2|

DAG CaZ+3f3d TdH ®18g-w C 3ryal PKC &1 o gfeha &d1 81, Option ID :- 952,

Question ID:- 279

The following statements were made describing the properties of a UPGMA
tree (Unweighted Pair Group Method with Arithmetic Mean):

A. It describes species relationships and is therefore the best method to
describe a new species.

B. It is a method of hierarchical clustering.
C. The raw data is a similarity matrix and the initial tree is rooted.

D. It permits lineages with largely different branch lengths and corrections
for multiple substitutions.

Which one of the following options represents the correct properties?

o= sy Th UPGMA & (Unweighted Pair Group Method with Arithmetic
Mean) & A& & gfofd w31 & fore s=mar mam:

géggmﬁﬁ%wwaﬁﬁwham%m:wqﬁwﬁaﬁaﬁhmﬁmaﬁaﬁ
|

B. 98 U% Sl 1o &1 ugia g1
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C. Ja 9 U& THSUT SATE € adT Uifi® g8 Had g1
D.Wﬁﬂmﬁmmmwmama@uﬁww&ﬁﬁmﬁ
3gafa dar 21

fr=ifra @11 91 U fawen aéie q&mn &1 g=iidar 82
Options:-

A and B A 94T B, Option ID :- 1113,

= B and C B d4T C, Option ID :- 1114,

= A and D A @Y1 D, Option ID :- 1115,

= Cand D C WY1 D, Option ID :- 1116,

Question ID:- 225

Following statements were made about transposons:

A. Transposons have inverted terminal repeats and their integration
generates inverted repeats at the flanks of the target site in the host
genome.

B. A composite transposon can transpose as a unit.

C. The transposition event may cause deletions or inversions or move a host
sequence to a new location.

D. The transposition event may cause deletions or inversions but cannot
move a host sequence to a new location.

E. Replicative transposition proceeds through cointegration.

Which one of the following represents the combination of the correct
statements?

Wide & " A fA= sy 9918 13

A. TRIaY®! ¥ wlaaifia side grghaat 1d 8 oyt tdl weiia & 391 98- fAad =a
& g T H wiaefia gARighmal 39— $d 2

B. U% HURId URIAY® UH SHhIE & ST U0 B HHhd ¢l

C. &Rl 1 TeAT faau= ruam ufdaia= yal U Ul 3rHd Y UF a1 R 1R
uikafda ¥ 9@ 2

D. U&{TaRUl #1 "1 fAduA 3rar ufadiv- 30w $% Jod ¢ Tig s Uil 3w &I U
A R W) giafda 78 2 9&d 21

E. Ufded A U&iaeu Ggaars - & gRI 3R gid gl

foreifea 19 91 te 98 Syl & Ad @1 gxiiar 82

Options:-

«A, B, D, Option ID :- 897,

= B, C, E, Option ID :- 898,

« B and D only &&d B 941 D , Option ID :- 899,

= C and E only HId CAUTE , Option ID :- 900,

Question ID:- 253

Catecholamines (i.e. dopamine, norepinephrine and epinephrine) are
important adrenal medullary hormones which play a role in the response for
emergency situations. The following statements are made with reference to
this:
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A. Catecholamines can easily cross the blood-brain barrier.

B. Dopa decarboxylase (DD) is a soluble enzyme that converts L- dopa to
dopamine.

C. Dopamine B- hydroxylase (DBH) is a particulate enzyme carrying copper
in its active site and it converts dopamine to epinephrine.

D. Phenylethanolamine-N-methyltransferase (PNMT) is a soluble enzyme
that is induced by glucocorticoids.

Which one of the following has the correct combination of statements?

ST (S fF - S, ARdARE Tun gdRfE) weew sftgee s @
@%ﬁmm%mwmﬁmwm%lmmﬁﬁﬁmﬁﬁ
CLILY :

A, FEHIATRA MM F FRR AfKTs AY F TR H 95d g1

B.@%_f%ﬁlﬁ@’lﬁﬂ (DD) U Y- Uosd & & fF L-Siur &1 Siumre # ufafda
& B

C. SIUTTET B- gESifaas (DBH) U% BT TogA & i 3vq Ofed = o did &1
Tg Hdl € IUT I8 SIUTAEA &1 ThAfea # ufvafda wwar 21

D. FPATSAEAATATATEA-N-BUTSACTHEIA (PNMT) TF ga-=iia Uosd 2 o fas
T@Icaads! g1 ufva g 2

fa=ifea fea ue ® Syl @1 9de Ad 82
Options:-

«A and B A dyT B, Option ID :- 1009,
= Band D B d4T D, Option ID :- 1010,
=« Cand D CdYl D, Option ID :- 1011,
= Aand C AdYl C, Option ID :- 1012,

Question ID:- 245

The following statements refer to photosystem structure and function
involved in light-dependent reaction of photosynthesis:

A. The antenna or light harvesting complex absorbs light energy and
transfers it to the reaction centre.

B. The first electron is released from P680 and transferred to QA to produce
a semiquinone &

C. D1, a protein subunit of the plant PSz core complex is encoded by
gene psbD

Which one of the following combinations of above statements is
INCORRECT?

mgﬁmﬂhﬁw$m-ﬁ¢haﬁ‘mﬁmmmﬁﬁmamw
Hq :
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A. @?mmwﬁqmﬁmwﬁﬁmﬁ%waﬁmhﬁm
T |

B. WYH gaagi &I HIAH P680 I AT § a1 GHifd-H o & A 8§ QA &I WHMIRd
T <imar 1

C. D1, UTU PSr Hd WAMY & U WIdIH SUUHS &1 Be psbD S gRIT BT 2l
IWRed HUAI &1 FHifrd #1991 U6 A4 7Tad 82

Options:-
«A and B A dYl B, Option ID :- 977,

« B and C B 93T C, Option ID :- 978,
« A and C A 94T C, Option ID :- 979,
=« Only C &%dd C, Option ID :- 980,

Question ID:- 265

Select the correct combination of species (column X) and the known cause
of their population declines.

Column X (Species) Cause for declines

A) | Honey bee i) Methylmercury

B) | Gyps vulture ii) | Synthetic oestrogen
C) | Shellfish ii) | Diclofenac

D) | Minnow iv) | Neonicotinoids

feg M yenfaai (Siaw X) 991 39¢ - § fiRTae & F1d SR & 91y IéF Ad $1

gA1d B

HieH X (Vi) e o fiRmae &1 SR
A) | Ay y | AurseRed

B) | onw fisk i) | PO AR
o | daaumi iii) | STSelithrlS

D) el iv) Faipife: q%
Options:-

A -iii; B-iv; C-ii; D-i, Option ID :- 1057,
» A-iv; B-iii; C-i; D -ii, Option ID :- 1058,
=« A-ii; B-i; C-iv; D -iii, Option ID :- 1059,
« A-ii; B-iv; C-i; D -iii, Option ID :- 1060,

Question ID:- 280
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When species express a suite of correlated traits (e.g., behavior,
morphology, function), within a given context or across contexts, it is
referred to as

W9 Yellfd U Hgdaied a&vl (o f 2a8R, AeR, TSR &1 U delfd fiered %2,
U feU T8 Yo § 3(uar UeHRul § a7, §9 STHT ordl §

Options:-

A syndrome Wﬁ@'ﬂ , Option ID :- 1117,

= Trait flexibility @&l 99-19dT , Option ID :- 1118,

» Plasticity ¢@-=liadr , Option ID :- 1119,

« Character displacement WHE fowm= , Option ID :- 1120,

Question ID:- 251

Human chorionic gonadotropin (hCG) is a placental gonadotropin that
controls hormonal secretions from corpus luteum during initial stage of
pregnancy. Following statements are made about hCG:

. It is a glycoprotein that contains galactose and hexosamine.
. It is a heterodimer with a larger alpha subunit and smaller beta subunit.

A
B
C. It is a heterodimer with a smaller alpha subunit and larger beta subunit.
D. hCG is identical to beta subunit of LH and FSH.

E

. It appears as early as 6 days after conception in blood and 14 days after
conception in urine.

Which one of the following has all correct combination of statements?

Wmmﬁs‘g;rm; (hCG) T& AT (placental) TMASIENNA § SiI for THlaRn &
m;rﬁ%mﬂ% Hia fits @ g™l & W&l &1 AU #a1 81 hcG & g & A=
HYS 99T T:

A. U8 U T3S & Rl Adeeia aur Exileag €iar 21

B. Y€ U 4IY eI IUUHS T U aY <1 SuUhe Yo Ueh faunigay g1
C. U8 U% Y 3l SUUH qdl U Y dicT u¢se Jod e ([quAigad g1
D. hCG LH 9¥T FSH & dfel SUU&® & gU=T gl

E. 39®! JuiRAfa MUY & 6 fei & IuvT< o d aut 1Y & 14 &A1 & S 93
o orlt 9 21

=it fore uo & 9l a8t oo &1 A9 82
Options:-

«A, B and D A, B 94T D, Option ID :- 1001,
« A, Cand E A, C 94T E, Option ID :- 1002,
« B, D and E B, D 94T E, Option ID :- 1003,
« A, Cand D A, C 94T D, Option ID :- 1004,
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Question ID:- 284

Given below is a figure representing expression levels of transgenic protein
in ten independent transgenic plants generated using the same
transformation vector by Agrobacterium-mediated transformation.

Transgenic express level

L

1 2 3 4

. 5 9 10
Transgenic plant number/event

Given below are a few statements to explain the above data:

A. Plant nos. 4, 9 and 10 that show high expression levels of the transgene
would necessarily contain multiple copies of the transgene.

B. Plant nos. 2 and 7 contain mutations in the coding sequence of the
transgene in the construct.

C. The transgenic plants may contain varying number of transgene copies
inserted at different locations in the host genome.

D. The host genome has no role in influencing expression levels of the
transgene.

E. The stability of the transgenic mRNA and its translatability would not be
different among the independent transgenic plants.

Which one of the following options represents all correct statements?

TMAANTH- A FUTIRUI §RT YASEY FUTARU HAIgs T IJUUNT Hie ¢f warH=
gﬂ%ﬂﬁﬁﬁgﬂﬁaﬁﬁnﬁmmﬁm%aﬂwﬁr%ﬁﬁaﬁﬁwﬁmm
EQIiEIITI'EIT -

Transgenic express level

2 [l

1 2 3
Transgenic plant number/event

9 10

IR sl w) ufauied H1 & fow $9 Fu= 1 ver fee 1 &:-
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A. T W&T 4, 9 94T 10 7 & uReiH & ifHaafea & 3= Wl &) gxid & 994 ews
U ¥ UReH # gga ulaai gl

B. UIE W@T 2 TUT 7 & URSIH 9T & He gepd d Iiad- g1

C. URSHHT T & wRuitl Heilq A fafi= wel wR ureiH & yfaal &1 f4—= "=
IfaflRe g aed g

D. URSH & 3fHafed & TR &I TyIfad #e- § WUyl "oiiq &1 YfaeT 81 gidl 81

;ﬂw%mﬁﬁﬁmmRNAmwﬁawEﬁwﬁwﬁﬁmﬁ
|

faifea 19 o1 v fawer 9t 9de wyu=l @) cufar 22

Options:-

A and D only %dd A 94T D , Option ID :- 1133,

= B and C only %dd B 94T C, Option ID :- 1134,

= Cand E only Ha9d CAUTE , Option ID :- 1135,

« A, Dand E onlym A, D dT E, Option ID :- 1136,

Question ID:- 270

The largest reservoir of nitrogen in the global nitrogen cycle is the
atmosphere. Options A-D below represent important pathways in the
removal of nitrogen from the atmosphere at different rates.

A. Biological fixation in oceans

B. Fixation by lightning

C. Biological fixation in natural terrestrial systems
D. Industrial nitrogen fixation

Arrange the above pathways from the lowest to the highest rate.

Ay 3o I | URHsd AgeIeH YUER 21 fieew A-D i Y @ uitdsa
ﬁ@m%ﬁw%%@uﬁﬁ%ﬁﬁ%

A. 95 ¥ o9 e

B. 3ATHTRNY fagga & R&wor

C. WHid® e o3 § 99 s

D. 3N Argeie fRudimeu

IR T B YA | IR ¢ & AJHR AU $e |

Options:-
«D<B<A<C, Option ID :- 1077,
« B<D<C<A, Option ID :- 1078,
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«.B<C<D<A, Option ID :- 1079,
«A<B<D<C, Option ID :- 1080,

Question ID:- 281

Select the option that represents the correct combination of non-parametric
tests and its equivalent parametric test respectively that can be used to
compare two or more groups.

3 fawey &1 919 33 o for AR Smafs Uiav auT §9% G9ged Uraiad e &
T A DI GRTAT & FoTI®T SUANT &1 AT AT THEI I a1 B o Te¢ ford1 o1 A |
Options:-

« Wilcoxon Rank Sum Test and Paired t-test ﬁmﬂi"ﬂ?'ﬂ'ﬁ Uﬁ&I'UT HﬂTﬂ'ﬂé t-
THEUT , Option ID :- 1121,

» Wilcoxon Rank Sum Test and Spearman correlation fraeTeas Yo 99 vdem
ayT TWITA_ SIREdT , Option ID :- 1122,

» Spearman correlation and Kruskal Wallis test WA HIRaa aur EacdGl
qIferd THi&ur, Option ID :- 1123,

=« Mann-Whitney U test and Pearson correlation Hﬁ-ﬁ'ﬁﬁﬁ U Wifa sifaaE ’
Option ID :- 1124,

Question ID:- 290

Which one of the following combinations of enzymes used for cloning a
linear insert fragment into a digested plasmid vector would have the least
probability of generating self-ligated vectors in a cloning experiment
following complete digestion of all vector molecules and no further
enzymatic treatment of the vector?

TP FIHA 3guanT § gl "a1g® (Vector) HiUm@13il & Ul Ura- & IWRT dUT HaTgdi
& Jifafvad gt y=NY= & foq1, Aifea togdl @1 ®19 91 & 49 U Uifad Uea
Yarge § Wl daEs) & IR & A THIET & 919 U 3% IHAW (Insert)
& T § IUART foeaT < e

Options:-
Insert Vector
Sma | (CCC|GGG) Sma | (CCC|GGG)
L] r
Option ID :- 1157,
Insert | Vector
Smal - Hincll Sma | (CCC|GGG)

(CCCIGGG) (GTYLRAC)
Option ID :- 1158,
Insert | Vector
Hind - Xho | Hindlll - Xhol
(AJAGCTT) (CJTCGAG) |(AJAGCTT) (C|TCGAG)
| r
Option ID :- 1159,
Insert ‘ Vector
. | EcoR | (GJAATTC) \ EcoR | (GJAATTC)

Option ID :- 1160,
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Question ID:- 278

Biased gene conversion (BGC) has been proposed to cause changes in allele
frequencies in a population. Select the statement that is NOT correct about
BGC.

AT S FURYT (BGC) & UF WS § JAfawmedrdl @t gha § uikad- &1 R
ywdTfad foan TR YA %1 gHE B o fF Bee & deyf 7 wdiw =g 7

Options:-

«BGC is present in bacteria and eukaryotes suggesting it may be present in
the Last Universal Common Ancestor (LUCA). BGC 3T quT W ;|
IufRyd giar g, <Nt T ug gane a1 2 1 gue) SufRufy sifan adiiw svwafe gdw
(LUCA) H € |edl g1 , Option ID :- 1109,

» BGC can favor the fixation of deleterious donor alleles. BGC &Iﬁﬁ’TRﬁ oIdl

gHfdmairal & RS0 ®1 sgHif¢d #X 9od 81, Option ID :- 1110,

= BGC is an example of nonadaptive evolutionary process. BGC R &Iﬂﬁﬁ
Wit faeRiy ufehar &1 Us 331801 81, Option ID :- 1111,

= BGC selects against maladaptations resulting in fixation of only
advantages mutations. BGC g3I@a-1 & Ufd TG Hdl § By Had alvug
Iafkad-l &1 fRES0 €1ar 81, Option ID :- 1112,

Question ID:- 272

In a high-altitude meadow region, it was observed that over the last five
years 20 forb species flowered 2-3 weeks earlier than their long-term
average time of flowering. At the same time, their fruit production has
fallen. The following statements were proposed as reasonable explanations
for why this is happening:

A. The forbs are responding to a warming climate but pollinators are not
available at the same time

B. Early flowering has increased competition for pollinators
C. Flowering and fruiting success are unrelated phenomena in forbs

D. Animals that eat fruits are not available at the right time so fruiting has
stopped

Which one of the following options represents statements with correct
reasonable explanations?

TF IA-gIaT aTd U & AeM | U8 3gaiiod far 1 i 39 Sredwiiaes g &
fvad gy #) garn # froa 5 96l § qoiae @t 20 wefadi 2-3 IwE gd & g @) o
21 IH AT, IS B ITeH B &ar ) SH g T 9T =i 8 78T § 99 gdikE
Ui & fau A= wy ywafaq feu mo:-

B. Gd@ el Youu] IRAUIERIG! & ufdaifiar & gig Ia— &2 faar g1
C. qUIaRl | TSUUT 9T A IBadl Hag 9eA g
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D. A WH 914 Wg¢ IId AT U JUAR gl § 3d: Ba-d $& 41 g
fr=ifra 19 a1 U fawey w3t wéie gifaa FAeuon &1 g=iiar 82
Options:-

A and C A 94T C, Option ID :- 1085,

= Cand D CTYT D, Option ID :- 1086,

= A and B A 94T B, Option ID :- 1087,

= B and D B 94T D, Option ID :- 1088,

Question ID:- 227

Following statements were made about protein trafficking in cells:

A. Cargo selection occurs when coat proteins bind to the sorting signals
either directly or indirectly via adaptor complexes.

B. Protein export from the ER is exclusively mediated through the COPII-
coated vesicles.

C. Identical coat protein is used in the exocytic pathway and/or endocytic
pathway.

D. Tethering of the vesicles involves small guanosine triphosphatases
(GTPases) of the Rab family.

E. Clathrin-coated vesicles transport proteins from the plasma membrane to
the trans-Golgi network to late endosomes.

Which one of the following represents the correct combination of above

statements?
wiREEl § WA e & deH A A= $y= g9t U
A. U (Cargo) FT 419 d9 §dl ¢ <14 fo Rryon & grT 3maRur MIdA ywe a1

VS U U QYFHIU Ahddl | a5 gral ¢l

B. ER ¥ UIdH &1 fAuld aa COPII-3maru g;ﬂtﬁﬁﬁ%ﬂwumwﬁm%l

C. T IIgIe s Ty dUT/ 3Udl TS HIgfe®d Uy 30T WIS &1 IUANT giaT gl
%p gfewrsil & 3ae= # Rab Gg & Y [AFIRM gEBNFHeY (GTPases) IMAA gl
|

E. TR smarvr gaa gfewit UidHIT @1 uiag- used f3reeil 9 g- Tieslt 97 9 u=g
3rd: qu‘rﬁm‘ch?

fr=ifed @19 1 te Juiied Syl & Wl A P idr 82

Options:-

«A, B, D, Option ID :- 905,
« A, B, E, Option ID :- 906,
« B, C, D, Option ID :- 907,
« C, D, E, Option ID :- 908,

Question ID:- 224
Cyanide, a chemical warfare agent, is toxic because it:

A. binds to the heme a3 in mitochondrial cytochrome ¢ oxidase (in complex
IV)

B. inhibits electron transport and thus oxidative phosphorylation
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C. directly blocks mitochondrial DNA replication

D. blocks the protein trafficking inside the mitochondria by affecting TIM
and TOM channels

Choose the combination with all correct statements.

A. TIGBT UECIBIH ¢ ATRNSs d (T4 Iv #) § €19 a3 9 3d<g giar g1
B. §aggiH URTE &I 9ifta +ed1 8 Bhawasy fRfieull BrepRid=H S|

C. YFFHHI3T § DNA Ulagpdia- &1 Ude 0 I a3iid &l gl

%p. TIM TUT TOM WUITA &1 GHIad ©Xas JABIVIGT | Ui SATaRTHT B SEIRd Hdl
|

Tl G FuAl 9 g Ad BT gAa DL
Options:-

=A and C A 94T C, Option ID :- 893,

= A and B A 94T B, Option ID :- 894,

= B and C B 94T C, Option ID :- 895,

= A, B, and D A, B, 94T D, Option ID :- 896,

Question ID:- 260

In 1990, Bhattacharya et al identified that the wrinkled seed character of
pea as described by Mendel is caused by a transposon - like insertion in a
gene encoding Starch Branching Enzyme (encoded by the R allele). This
leads to an RFLP pattern, when genomic DNA of round and wrinkled seed is
digested with EcoRI and probed with the cDNA of the R gene product. The
following is a representation of the hybridization pattern.

1 2 3
Position
of well

Based on the above, which one of the following statements is INCORRECT

1990 ¥, YgrEml ayT =1 gg Fuiia fog fr dsa grr aftfa sdfgea 9ie &1 agmr o=
Wwﬁrﬁaeﬁm% 99 5 T IRaA UeeH (R TG gRT Bied) Fed
HI I SfF o TS IR | O1d Td T SRIgad diol & Toil-t DNA &1 EcoRI | Ui
@Y R SH IUTE ¥ cDNA ¥ TREiwa fa1 SiaT 8 9 TF RFLP W90 I 8T 21
frgifera sy Hewu W&y &1 HeeiF 81

73/84



2/23/22, 10:43 AM Response Sheet

Position
of well

IR & YR IR Fr=ifed &9 91 T $YT Tod 27

Options:-

=Lane 3 represents genomic DNA from plant with wrinkled seeds. 94 3

gfgad el ard WY & Holl-il DNA &1 g21far 81, Option ID :- 1037,

= These DNA markers are co-dominant in nature 4 DNA ﬁ:‘l%a? '\"-l't!'ﬂ‘l-l'lﬁ uﬁ
g1, Option ID :- 1038,

= Lane 1 represents genomic DNA from plant with round seeds T4 1 NIGECIE]
aTel 1Y & Heil-! DNA ®) g=1id1 81, Option ID :- 1039,

=« If genomic DNA from F> progeny as obtained in Mendel's work was
analyzed by RFLP, the ratio of progeny with patterns in lane 1, 2 and 3 will
be 2:1:1.3f¢ anmrrraimﬂ'—ﬂ DNAawﬁaﬁeaaiwﬁmganaﬁ RFLP §RT

fawafve forar @TT, 9y 1, 2 Y71 W= 976 9% &7 SguE 2 ¢ 1 :1 41, Option ID
1= 1040,

Question ID:- 250

Glycophytes are salt-sensitive plants while halophytes are salt-tolerant
plants. The following statements were made to explain the difference
between the glycophytes and halophytes.

A. Glycophytes enhance the uptake of ions.

B. Glycophytes actively pump ions back into the soil.

C. Halophytes have ability to resist net ion uptake in the shoot.

D. Halophytes have greater capacity for vacuolar sequestration of ions.

Select the option that has the combination of all correct statements.

TATS P BTG Aqul Add! U § Tafd sAIbIged AaU-Tg-1d UId § | TATsPIbrged ayl
AP $ 9 F SR B AR F RIQ P S T T

A. TARPIHIGET T & TGV &I FgTal |

B. TR®IBGIgEd Wihd =7 I a1 &) auy fagt § wifea svar g1

C. FEPIgEH! &b Te-l § R[S SITA UGV HY UfoRIY BT B 4T gt B
D. gaIpIEeHl A AT &1 Naae! & w=s1e" @) srar ¥ gidt 81

39 fawey &1 g9 o3 g aft a8 syt @1 A9 21

Options:-

«A, Band C A, B d41 C, Option ID :- 997,

= Aand D onlyaa_dﬁAT-RlT D , Option ID :- 998,
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= B and C only %dd B 94T C, Option ID :- 999,
= B, C and D B, C 94T D, Option ID :- 1000,

Question ID:- 275

Colour blindness affects approximately 1 in 12 men (8%). In a population
that is in Hardy-Weinberg Equilibrium (HWE) where 8% of men are colour-
blind due to a sex-linked recessive gene. What proportion of women are
expected to be carriers?

T ST AT 12 [/ 1 (8%) P UHIAT Fecd! 81 T SIS ST f graffaait
qUGead (HWE) § 8 Sgi Us foi-gga amurd ofiH & S1e0r 8% 739 317 3y €,
Afgamy f&a srqura § ae® g & g wufaa 82

Options:-

«0.92, Option ID :- 1097,
=« 0.85, Option ID :- 1098,
=« 0.78 , Option ID :- 1099,
=« 0.15, Option ID :- 1100,

Question ID:- 240

The specification of sea urchin micromeres involves the activation of a
repressor protein Pmarl, which represses the expression of hesC, which
also encodes a repressor protein. One of the genes controlled by HesC is
Delta, whose expression is used as a marker for micromere lineage. The
image below represents a sea urchin embryo on which whole mount in situ
hybridization (WMISH) was performed using delta probe, indicated by the
area ‘A’. The rest of the embryo is labeled 'B’.

of
e A

(Image from Revilla-i-Domingo et al (2007), PNAS 104: 12383-12386)

The table below summarizes a set of experiments (column A) and the area
in which hybridization is observed (column B)

Column A Column B

A, |WMISH with hesC probe i A

B. MISH with delta probe ii. | B
ollowing
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microinjection of pmari mRNA
into fertilized egqg.

WMISH with delta probe
ffollowing

microinjection of antisense RNA it | BothiAand B

to hesC into fertilized eggs.

neither A
nor B

Which one of the following options is a correct match between columns A
and B?

ﬂ'{lﬁ’l'\‘l‘lﬁ (sea urchin) TgEsi ¥ fafftev & @ go=H W Pmar1 &1 afsaor

Rt g &, Ghﬁahescawrﬁlarl%ﬁaﬁﬂamﬂ% o % go gAwR WA &1 B

ﬂﬂﬂa‘é‘cﬂ%‘mescﬂamﬁuﬁawﬁﬂﬂ%wwelta)% foraes sifiraafaa =1 SuaiT

g durad & ue Rge & w0 # g1 2| Freifea fer wdt et & oo @) qufan &

R 3T (delta) WHigE 1 ITNT FXb Yol §HIg T-RIM JHI0T (hybridization)

%vql;aISH%ﬁ?mnm%,ﬁ]ﬁuaa‘A' a=itan T 21 YT % el WE @ B 9 R
T 3l

B

p”
&—.

{(Image from Revilla-i-Domingo et al (2007), PNAS 104: 12383-12386)

Freifea TRt ya & T Ty &1 ST gRIAT § (HTAH A) T 98 I w61 6
HHI0T @1 91 (HidH B)

Hidd A Hidd B

A. |hesC TWHifaE & A1Y WMISH i. | A

B. [0 fFafa 3wty & pmarf mRNAS  i. | B
eI SV U defta T &A1Y
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WMISH

[ow fafa evsT & hesC & vy
(antisense) RNA & g&H3(d: &Y UAE fiii. | A 94T B &1
ldelta gf¥féry & G1¥ WMISH

iiv.

A YT B ®18
8l

I 1 U fdoey Siad A IUT B & €19 &1 I8 A 22

Options:-

= A - ii; B - iii; C — iii , Option ID :- 957,
= A - ii; B = iii; C —iv, Option ID :- 958,
« A-i; B-ii; C-iv, Option ID :- 959,
=« A -i; B-ii; C-iii, Option ID :- 960,

Question ID:- 288

The Green Fluorescent Protein (GFP) from the deep-sea jellyfish Aequorea
victoria has excitation peaks at 395 nm and 475 nm. Its emission peak is at
509 nm, which is in the green portion of the visible spectrum. In the deep-
sea habitat of this marine organism, what is the source of light for
excitation of GFP?

T@Wﬁ%ﬁ?ﬁm;ﬁequoma victoria ﬁmwuﬁzﬁﬁaﬂﬁuﬁﬂ (GFP) o1
U= RARGE 395 nm 9YUT 475 nm R 21 SUPT IS R 509 nm R g, 1 f&
TAA JUGHA & g Ua H g1 59 a1 wioft & TE-isl e H, GFP & 6éuA &
fore weeTmr 1 Ha T 22

Options:-

= Blue-light emitted from the oxidation of the cofactor coelentrazine is

energy transferred to GFP. HgI®R& ﬁﬂi‘lﬁlﬁq & ST § ISoford e
USRI Foll ¢ ol fh GFP &1 gxdidivd 8 9Nl €1 , Option ID :- 1149,

= Blue light emitted by aequorin present in A. victoria is absorbed by GFP A.

victoria § SURA TSGR gRT Ifoid el UH1R1 GFP gRT Sa=Nd &< ferar siran g1
, Option ID :- 1150,

= Light emitted by other organisms in ocean seabed is absorbed by GFP in

jellyfish GUsdd § T WIORIT §RT IAfold WhT=T SNt =T & GFP §RT 3@XNua #¢
feran wirar @1, Option ID :- 1151,

= Ocean currents provide electrical energy that is converted to light Fﬂﬁ

YRIY dggfaw Sl ver Hedt g of fr yor # ufvafda g <t 81, option ID :-
1152,
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Question ID:- 286

To investigate the relationship between microtubules and centrioles in fixed
HelLa cells using an epifluorescence microscope, a researcher plans to
conduct immunostaining using antibodies against tubulin and centrin
(centriolar protein). After the incubation with the primary antibodies and
wash, she/he plans to use secondary antibodies that bind to the primary
antibodies. Below is a list of secondary antibodies carrying various
fluorophores (dyes) available to the researcher.

A. Alexa 568
B. FITC

C. Alexa 488
D. Alexa 647

Select the correct combinations of the appropriate dyes that the researcher
would typically utilize to observe co-localization in an epifluorescence
microscope?

U uiinfadifity Y&Aae=il @1 IuaNT HeLa Hif¥m1ail & YeAATIeN auT aRe=<! & S &
Y BT SFHY B & T, T Muwmal A SHfA (tubulin) 9T AT (ARG
e & fows ufdwel &1 v #ed ufaRenaiiRe ®e- &1 gieHT 91T | WRIY®
yfaRelt # T auT Yars w31 & IR 98 fgdias vfaralt ot i wrfie vfowel | dear
g, 39 IUANT S o1 99111 e e ufareial @) ve = veq & 1€ g S fe
fafir= yfadiftaReieds (33) IU— ®d &, TUT MUPdl & UTH Iuas 2|

A. Alexa 568
B. FITC
C. Alexa 488

D. Alexa 647

gAiferd N & qdle A &1 g1 H< o fo v vhmfadiita gl § vg-rim-ite &
fere =ieueal smexl ¥0 & ITAN FM?

Options:-

«A and C AdYUT C, Option ID :- 1141,

= Band C B dUl C, Option ID :- 1142,
= Aand D AT D, Option ID :- 1143,
=« Cand D CdYT D, Option ID :- 1144,

Question ID:- 274

Which of the following is NOT the function of dispersal behaviour in which
organisms move away from their natal homes?

Wﬁqmﬁﬁ?ﬁmwmqﬁ%ﬁﬂﬁmﬁmmmmﬁ@aﬁ
?

Options:-
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s Tracking resource availability AU IUARMT BT q&HTIIR0T , Option ID :-
1093,

» Providing mating opportunities I a9 WgH HIAT, Option ID :- 1094,

= Preventing species extinction UsITfd fareoe &1 AHU™ HIT ; Option ID :-
1095,

= Avoiding pathogens ISH®1 &I @1, Option ID :- 1096,

Question ID:- 255

The explanations for increased conduction velocity of action potentials in a
myelinated nerve fibre (MNF) as compared to that of a non-myelinated fibre
(NNF) of same diameter are suggested below:

A. Much higher humber of ions traverse a unit length of an MNF membrane
compared to that of an NNF during conduction of action potential as the
ionic currents are restricted to the membrane at the Nodes of Ranvier

B. The energy expenditure required to maintain ionic gradient after
conduction of action potential in an MNF is higher than that of an NNF

C. The action potentials of MNF do not have a hyperpolarizing effect like
that of an NNF

D. The relative refractory period is not extended in an MNF like that of an
NNF

E. The axolemma at the nodes of Ranvier lacks K* ion channels

F. MNFs are metabolically less efficient than NNFs

Choose all correct statements from the following options:

T A & TP AgAIEd diAel dg (MNF) § U6 SAgdAMIed dg (NNF) &1 ga-1 |
fora fave & aftfa areA 1fa & @men &1 =i YT 1™ 8:

A. T IR & AR W i vare Beedl = Waas erdl €, forar fava & e
% SR TH NNF &) g1 3 T MNF B1eell & U Uohe aars 1R TR g ard
AT HT WBAT 9gd AT gl 2

B. U% NNF ! @1 O U% MNF ¥ frar faua & 9= & u=arg Smaf-e uaurdr &1 991e
@A F e aiftre el $Y smawgear 1t 21

C. U% NNF & S U% MNF & forar fave o ve aifayaur wyre & grar g1
D. U NNF & ST U MNF # Smiférd sfsrardia o fawga =€) giar 21
E. YRR & T W TeRleiivT K 3ima= wua fafg= gid 81

F. NNFs @1 ga-T & MNFs SUTTafl W@R T &4 9&H gid 8|

= fasetl 9wt 98l SUA1 &1 g9 Bi:

Options:-

A, B and C A, B 94T C, Option ID :- 1017,
= B, C and D B, C 94T D, Option ID :- 1018,
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= C, D and E C, D 94T E, Option ID :- 1019,
= D, E and F D, E 94T F , Option ID :- 1020,

Question ID:- 269

The microclimate at the ground level is very important to plant life. Each
curve (A-D) in the diagram below shows the temperature profiles collected
above and below the bare ground (non-vegetated) shown with respect to
the distance from the ground level (at different times over a 24-hour
period).

Height above ground

Temperature —>
Ground

<Z=" _ s50il Depth

Consider the following four different time points within a diel period (i-iv).
i. Immediately after sunrise ii. Noon iii. Immediately before sunset iv.
Midnight. Match the temperature profiles with the correct diel period.

e} & Siia & ToU tR1aa &1 Y&q Saarg 9gd Agdyqul 8| Fifed o &1 yde o
(A-D) 24 T¢ & FTd & AR 001 IR R 9 g3 & ded o 3Fgd wfiF (i
T d) % HW 991 4= THhiAd fFu 7Y 910 yrea S g gl

Height above ground

/ Temperature —

Ground

<=" _ s50il Depth
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TP SId Al (i-iv) § A IR = oy fdgen o far «41 i. gaiey & g3d 919 ii.
AU (%m) iii. QARG & gid 916 iv. HERIEA d19 Uiadl @1 Géie S/d 3ai & 9y
gafea #<

Options:-

s A-i; B-iv; C-iii; D-ii , Option ID :- 1073,
= A-iv; B-i; C-iii; D-ii , Option ID :- 1074,
= A-i; B-iv; C-ii; D-iii , Option ID :- 1075,
= A-iv; B-i; C-ii; D-iii , Option ID :- 1076,

Question ID:- 285

In recent decades, the use of genetic markers has allowed the rapid
introgression and selection of desired breeding stocks in advance
generations. In this regard, following statements are given:

A. AFLP markers can discriminate between homozygote and heterozygote
genotypes.

B. Microsatellites (eg. SSR) are capable of detecting higher level of
polymorphism than RFLP.

C. SNPs are more prevalent in the coding regions of the genome.

D. SNP markers are the most suitable markers for both foreground and
background selection.

Which one of the following combination of the above statements is correct?
B & &RI@| |, ATJdRIe RFg®! &1 Uit 3rgadl TR | @i iaeshHuT a1 qifed
T UBRI & Y19 B rgHifed frar §1 9% wed 8, e wyd wer fee e #:i-

A. AFLP TU8s aagieh ayT fauagsht siiHuey & €ia faug &% 9ad gl

;. RFLP @1 ga-TT # & 3ui (S 7% SSR) 95&Uar & 9= Wk &I Wie- d Wed gid
|

C. HeiIF & Fe UeEi § SNPs 3ifie ama gid €1

D. R a4T T yfie g9 gl & fore sNP famed Od Suged gid €1
IR HYHT o1 FAHifrd B9 91 U 79 I 82

Options:-

A, B and C A, B 94T C, Option ID :- 1137,

= A, Band D A, B d4T D, Option ID :- 1138,

= B and C only %dd B 94T C, Option ID :- 1139,

= B and D only %dd B 94T D, Option ID :- 1140,

Question ID:- 277

A researcher studying a cricket species finds that individuals on either side
of a large river have different call frequencies on average. The following
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statements were made:
A. The different call frequencies may signal incipient speciation
B. The change in call frequency can lead to allopatric speciation

C. Individuals of one population transplanted to the other population
(across the river) may have lower chance of finding mates than residents

D. Call frequencies have changed from ultrasound to infrasound across the
river

If the call helps attract mates which of the above statements are correct?

TP SR B Yol U AT HX @ U WUHdl + T AT {5 el & rgay TRe &
mﬁmmaﬁﬁmﬁm%lﬁnWWW

A. =1 Sda enghrail MR yerdieol &1 dae g g gl
B. Had gha o fir=Tar fewuf-e yemdieor &t SRR &Y 9T g1

C. UF ATHIS! & WM &Y gO¥ Mae) (Ad) & UR) # wiHaid $33 § RrFHe! # gan
# 3% gl UR #Y YA 9 gl

D. ddd IMgRrl A¢l & TR WIEl- | gt # ufeafda g g& 2|

afg derd Weardl 1 rpffd H # Aeg Fd ¢ 91 IR S A YA WP 32
Options:-

«A, Band CA, Bdyr C, Option ID :- 1105,

= A, Cand D A, CdyT D, Option ID :- 1106,

» B, Cand D B, C d41 D, Option ID :- 1107,
« A,Band D A, BdUI D, Option ID :- 1108,

Question ID:- 261

A cross is made between Drosophila stocks, each with an independent
mutant allele, resulting in white eye color. The mutant alleles (named w?

andwz) are recessive, X-linked and caused by a deletion in the wt allele.
The wild type phenotype is red eye color.

The F; females are then crossed with wild type males. In the progeny, all

females have red eye color, 1 out of 10,000 males was observed to have red
eye color, while the remaining had white eyes.

Which one of the following could possibly explain the occurrence of red
eyed males in the progeny?

SHIfFal & € TeRI & &g JHor ST T S yde | i@l BT "hg 91 I
B I AT IWiadl gAfdmad g1 Iwivad gafdsmeiat (w! auT (w2d i)
JTHTE, X-3Ma T w JHfaswedl & e faaiu- @ 3d— g5 | 3l &7 ara 3
TS AL

F, A3 &1 b a=uey -R1 & ATy YHu] a1 41| dataal d, i aerei & et
?miﬂm,w%m,oooqﬁﬁﬁNm.aaﬂmv'ﬂmammmﬁmarr@‘faﬁ
|
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far=ifera &19 a1 ve dafaal A @ siiRal 91 ARl & IO g1 &1 AHTed guiH 82

Options:-
«One of the mutant alleles has a high rate of spontaneous reversion U&

Iafead! gEfdmedl ¥ wWd: UdmEdd @1 9 &2 g1 , Option ID :- 1041,

« There is an intragenic recombination between the w! and w2 alleles

during meiosis of . FyATGR # AN & R w! TUT w2 HfgwHl & did T
STasiHT 4 Te gia1 81, Option ID :- 1042,

= There is non-disjunction of X- chromosome during meiosis of . F; females

F, ATGTS # 3reREAu & SR X- U &1 3ifqaie gia1 81, Option ID :- 1043,

« The w! and w? alleles show intragenic complementation in red eyed

males though it is a rare event. w! YT w gmﬁwrﬂmm Il aret AR A
3[Tavei-I RISV SRMid 8, I Ug U favd geA1 &1, Option ID :- 1044,

Question ID:- 287

x Y
0 2

2 8

4 14
6 20
8 26
10 | 32
12 | 38
14 | 44

Find the linear regression equation for the following data pairs (x, y) given
in the above table

SR difereT d weH feu e A= sifewst gl (x, y) & e M@e wanson aifieun
@il

Options:-

=y = 4x + 0, Option ID :- 1145,

= y = 3x +2, Option ID :- 1146,
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=y =6x + 2, Option ID :- 1147,

=y = 0.33 + 2, Option ID :- 1148,
|

Question ID:- 222
Following statements were made about stress response in prokaryotes:

A. PerR functions as a major peroxide sensor in many Gram- positive
bacteria.

B. Extreme acidic pH induces RecA-mediated DNA damage, which in turn
may induce virulence gene expression in some pathogenic bacteria.

C. Induced expression of heat shock proteins neither protects the cells from
heat nor plays a role in bacterial virulence.

D. In Gram-negative bacteria, heat shock ¢ factor regulates the
transcription of the major heat shock proteins.

E. GroES is an ATP-dependent chaperonin but GroEL may function in ATP-
independent manner.

Which one of the following represents the correct combination of above
statements?

UTah-Ed Il § a914 (stress) 3gferar & dgy & e wy+ s9¢ T:

A. 3F® TH-4FTHST (Gram- positive) SIATUSET # PerR UF THE WRIHIES ddgd &
NI SR el §

B. AU AT pH RecA HHIRI DNA &fd &1 Ui &war 8, o fr aRumasy ¥
IASHS SAar[si d 91 s sifHeafad &1 Uivd o3 g gl

C. IHT vHTd MISHT &1 URd sifiraafed A1 a1 #IfRre13if &1 ItAT A Ufdrd Hedr & =1 81
SHarfvges IudT # $I5 YfHST 3T Heal 2|

D. dH-HUTHS (Gram-negative) SaIY] #, I WA ¢ FRP YW ST TUE SiHI &
JgaE &1 Fafa #ear 21

E. GroES T&% ATP-MUR W& (chaperonin) § Tg GroEL ATP-W@IHH TR I &1
&Y gdl gl

fifrd S W1 U@ IuRied Byl & Wl 7d B guiar @ 2
Options:-
«A, C, D, Option ID :- 885,
« A, B, D, Option ID :- 886,
« B, C, E, Option ID :- 887,
« B, D, E, Option ID :- 888,
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