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Roll Number

Name of the
Candidate

Examination Name [CSIR LIFE SCIENCES SHIFT 2

Exam Date & Time [17-02-2022 03:00:00

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%%"aamcﬁﬁwé’r@%" 3R B HgaT g fF "A iR c ST g8 @

Options:-

=A is a liar and B is truthful A 33T 8 3R B W= § , Option ID :- 605,
= B is a liar and C is truthful B 331 § 3R C 91§ , Option ID :- 606,
= A is truthful and C is a liar A =01 § 3 C §[@1 %, Option ID :- 607,
= Ais a liar and C is truthful A g&T § 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 FAHI AU TP I SH P P g R eI A g A Hd g1 39
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 3[%d 99 9¢ § g &1 #< &1 g1,
Option ID :- 609,

= Deo alone can do the job in 6 hours &9 3[%d 6 G¢ § 98 H1d HI Ghdl gl ¥
Option ID :- 610,

= Hari does not work at all ?fl ﬁ'sfib‘l'tfaﬂmﬁ:lﬁl , Option ID :- 611,
« Hari is the fastest worker &<l ¥&¥ vl %1 @l €1, Option ID :- 612,

Pathfinder Academy

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?

Sl YT9® A 3R B U goIR ¢ & oM & ol [Awdid RRY 4 ¢ & us €1 fa=n & s
URY H3d €1 Y A 8 km/h & f4Ud 916 ¥ 94T B 6 km/h &1 f5gd a1 € died € 9T
A 30 fiFe uzaq B 9 fiear § 9@ ¢F @1 darg foa-i 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?

&1 TS a1 3R forg swa=T: 40 fiqe aut 30 fiFe # oA R ¥ Wd Ued d 1 U faF
a1 fpa A 5 e vgd 91 311 fFaq fie & T1e fora dar @ emt fAwer gme

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?

faft=1 auf o g5 ol <=1 1 71§ 1 YR & 1w | g=1ian 141 81 Ty a4 # ufa=ma
teER gaiite ad?

40

Metric ton

1 T 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,

Pathfinder Academy

Question ID:- 147

3/84



https://pathfinderacademy.in/

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

Three strips of 10 m width each are placed along the equator (A1), the
Tropic of Cancer (A5), and the Arctic Circle (A3), respectively. The
relationship amongst the areas of the strips is

10 Hiez A& 919 ufgal AR YA TR Ay , Hh 39T X A, , TUT S(Hie® god R Ag
&t Y €1 ufgai & aEwal w1 g g

Options:-

=A; < Ay < A3, Option ID :- 585,

= A; = Ay > A3, Option ID :- 586,

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

= A1 > Ay > A3, 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-Tag & Gl AP &1 Ufa=d (Fq% SR & grien) e S 7 meeEal ©
faa=ur o & e=ifar a1 81 59 omuR R A= # ¥ ®I9-91 HU9 3N d 87

--\ -------- F==--1 Sea level

[ S

~120710 20 30 40 50 60 70 80 90 100
Cumulative % of surface area

|

Db N O N B O

Depth/ Elevation (km)

)
co

Options:-
= Larger proportion of the surface of the Earth is below sea-level 1127:?[ @ 9dg
BT ATFHAR UTT Y% STaw? § A 81, Option ID :- 625,

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

elevation TS VAR § HUR B dg & $d &A%d &I Afwar un 2 .40, Faf |
= 21, Option ID :- 626,

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

depth 9% TR ¥ SW & Idg & $d &T6d &1 999 &7 HI 4 o.M, 7o 4 =
21, Option ID :- 627,

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

maximum elevation % SR ¥ YaIfd e % A« § 9aiiis Hag 9
3ifrw 81, Option ID :- 628,

Pathfinder Academy

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?

FAH AT S G I U, ATUIBUR S dU S § 21 Ud A U Hid <Id 9150 &
e R B U A1 56 g4l g1 A= &y & § @1 a1 98l 82

Options:-

«Parcel A is heavier then Parcel B Tdd A, wim B T Ui %I , Option ID :- 657,
=« Parcel B is heavier then Parcel A TR B, wfm A T Ut %I ; Option ID :- 658,
= Both parcels are equally heavy T THE & YR 99 gl ;, Option ID :- 659,

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

determined 91U 9 g/ & AFI & fa+1 I9¢ 3mifére geu= fAuifRa =8 fea o g=d 1,
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 Afedd 3 A AT & 2 ARG T 0T TR R% HI g3 | TUT VY 3T T (R + 10)% B &3
ﬁanugﬂaﬂwﬁ%m | 9f¢ T H BT A qIUP AT FT (R + 5)% g 1 a1 3y
IGGEI ]

Options:-

«Rs 2.5 lakhs ¥ 2.5 ?fI-d , Option ID :- 613,
= Rs 3.0 lakhs ¥ 3.0 olId , Option ID :- 614,
= Rs 4.0 lakhs ¥ 4.0 ofId , Option ID :- 615,
= Rs 5.0 lakhs & 5.0 dId , Option ID :- 616,

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

AP+ =179 Q + = 1, 7 PQR fam 2

Options:-

«-1, Option ID :- 633,

« 2, Option ID :- 634,

« -2, Option ID :- 635,

= cannot be calculated JTd :l'eﬂ%tﬂx_rn Hadl , 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 5c¢m x 2cm size. What is the weight of the

Pathfinder Academy
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plate (in kg) after perforation?

TF 5m x 2m AU & YA AlCTS aTdl We HT HR 20 kg g1 97 5cm x 2cm A0 &
1000 B¢ fHT oid §1 Do & U We HT YR (kg H) fHa=m 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 aXg3il A OUT B & IHA(Time) - gi(Distance) & 9TH HI GRITAT 14T &1

Time /

Distance

%&Qﬁm—ﬁmﬁaﬁﬁsﬁmaﬁﬁﬁ&ﬁuﬁﬁﬁﬁ?-mw

Options:-

Distance

a Time ,

Option ID :- 645,

Pathfinder Academy
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Distance

. Time s

Option ID :- 646,

Distance
o™

. Time .

Option ID :- 647,

Distance

. Time 3

Option ID :- 648,

Question ID:- 148

2
Which of the following values is same as 222 ?

B & @ fow w1 AT 22° % aae 22
Options:-

26, Option ID :- 589,

» 28, Option ID :- 590,

» 216, Option ID :- 591,
» 2222 Qption 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

Pathfinder Academy
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TS AR RTHIT 97T 0100 o el gt 321 & ford Sroeil am Sy & Tided W

R 997 3J9R 0900 T9l, I aE I ugadr 81 98 9=t qradl arn It afx
RIFIT AT 2100 T IFF H 0 T RIF W A IET 999 § T Fd7 81 gfe 35
Tided X BT AT I9F o RIM & 977 9§ 10 6 ND 2 O afed o= 4@ =E ¥ $a
fora 9ag @mER ur?

Options:-

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

T W faRTH Fd §U TP 4 Hier 4 T &I T 3 Wer @dl R UR Bl 81 R 3T 7fa
7 m/s 21 UR & &1 gAY 2
Options:-

«4/7 s, Option ID :- 581,

= 1 s, 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?

& wite o= qiiel &1 UHAwaT 3% G F TIET & a1 & 991 BT G FT ERI?

Options:-

=9, Option ID :- 637,

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

Pathfinder Academy

Question ID:- 151
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The number of squares in the above figure is
SR o # ol @1 §en @

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?

L]

TS Ue WX 8 Afas vd 8 SHaiuR uleadi €1 U 91 &l FgH S| & dic U HeH aifdst a1
g% fquivd wa S TRYTYa 81 9 9 0 fa-l 9rdl § U@ $iH 9 ga #ulig & )

gl ST G&dl 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?

gfg AT Thd-se1v] FdTied ged-Ha®Ty ¥ TLR2 & FRRa fsar sme ot fA=ifea
ferH & TLRs ¥ PAMP &1 SifHg= 8191 IH1fad &0 & yifad gem?
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:-

Pathfinder Academy
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= Epiboly 3<IRIEU , Option ID :- 733,

= Emboly 3[@IRIEIV1, Option ID :- 734,

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

» Ingression 3id:sFHUT , Option ID :- 736,

Question ID:- 192

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

fa=ifera o19 91 v Sde ATYRUHT 3feH &1 Sdred 8l Hdl g S {6 @ sugur
@1 URd Hear 82

Options:-

«Stomach SHIRY , Option ID :- 765,

= Pancreas 3['IRY , Option ID :- 766,
= Adrenal 3ifUga® , Option ID :- 767,
« Liver 9 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?

TS Hauld Y] ve Rifecray & gue Rrggei & a1y Wfda g man afe arar o1 vea agg
O YT Rh +ve g TYT fidT &1 AB ¥&d WHE aYUT Rh —ve g, FifFd o1 91 te Ry
IHT § gFHdT 82

Options:-

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

= A and Rh +ve A dYT Rh +ve, Option ID :- 771,

= B and Rh -ve B d4T 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'

Pathfinder Academy
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A.
5'-
3'-
B.
5'-
3'-
C.
5'-
3'-
D.
5'-
3'-
DNA & WSl (A ¥ D) &I 3% SJUl dIUHH & "ed HH H aiyd $31

Options:-
«B>D>C>A, Option ID :- 673,

AGTAGTATCAACTATCATGA-3'
TCATCATAGTTGATAGTACT-5'

GACGTGCCAGGTGCGAGGTC-3'
CTGCACGGTCCACGCTCCAG-5'

TACGATGCACATGCTTGGAC-3'
ATGCTACGTGTACGAACCTG-5'

GAACGCTACGTTGCGATCCG-3'
CTTGCGATGCAACGCTAGGC-5'

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

Response Sheet

Arrange the DNA fragments (A to D) in the order of decreasing melting
temperature.

Question ID:- 181

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

frifrd @ A U IS H JEaUSHIY § Sifdd T8+ & &HdT -8l gl 82
Options:-
= Schistosoma mansoni RREHT AT , Option ID :- 721,

= Mycobacterium tuberculosis ATEHIAGTH cg@HAITd , Option ID :- 722,
« Listeria monocytogenes faf&far AiEeAA , Option ID :- 723,
= Leishmania donovani f&AfaT S99, 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?

HIfas-19 AEMERY HT gwuTg Nfre afafafrl w ves & sru 39eT U T8 yuE
CO, IToH W UST 1 94 2020 & ERM % & g & fAm=ifea fw =i/ 8 & co,
I | e firrae 42

Options:-
sIndia HRRd, Option ID :- 809,
« USA 4. U4.¥, , Option ID :- 810,

Pathfinder Academy
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= China 99 , Option ID :- 811,
» European Union XYY ¥¥ , Option ID :- 812,

Question ID:- 197

Select the correct combination of factors which drive the extinction vortex

DRGI & Aled Ad BT g9 HL o & fado ufda &1 arfera sar g1

Options:-

sreduced population size, loss of genetic diversity, inbreeding 'ﬂ?ﬁﬂ STETET
ATFHR, SAUERTE fqfiaans &1 @u, 3:U<- , Option ID :- 785,

=« emigration, fragmented habitat, inbreeding 3UdM, wied U'Q'TT:I'RT, S Yol
Option ID :- 786,

= immigration, reduced population size, loss of genetic diversity 3Udl4,

defad ETdl PR, AafRe fafi=Tareli &1 &9 , Option ID :- 787,

=« catastrophic events, reduced population size, outbreeding ﬁ?ﬁlﬂo—mm
Hopfad Tl @R, dfg:Us= , Option ID :- 788,

Question ID:- 179

ligand
receptor
N
E a
b)
(— @
c
L
o d7)
a2
ﬁ“}pmﬁfemtion “:;
- “~—\ \\J’”\‘\_

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

IR S T Arad Uy & AeH °, FA=ifed #1991 ve e sm:#IRE N sEaal
& Aiwdar 4 gFfEa wwar 2

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,

Pathfinder Academy
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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?

B ¥ Iare =N & AErdl & &1 v yenfa o udal w1 Yo & 7w ¥ off sfcafla
o wiran 8, S9% forw ufiRern s oifta o ar 21 we f=ifera forw uer Sig &
Sfcafaa wvar 82

Options:-

=Marbled cat 3/=H (HTdes) fawdl , Option ID :- 797,

=« Himalayan ibex Terrerdy aifer (GI'IEQEFH) , Option ID :- 798,
= Southern kiang &f&roff f&4iT , Option ID :- 799,

= Snow leopard 1%13{ ?l’g'&n , Option ID :- 800,

Question ID:- 173

Which one of the following statements about stem cells is correct?

Td SRS (stem cells) & Hay # fA=ifea 19 91 v HU7 9al 82

Options:-

«Stem cells cannot be maintained in culture since they require a distinct in
vivo microenvironment known as niches. Jd PRI H Jad= Ay o
SRfEa FTEl TWT ST grdT it I8 U A i (in vivo) EAURGRT & aaswdl
, Option ID :- 689,

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

retained as a stem cell. 3FHTATN® FIR@ET AU & SRE Fad ve ddfd FRET
gl qa SIR1&T & W&y H -1 ¥gdl 1, Option ID :- 690,

= Stem cell derived transit-amplifying cells are differentiated cells which

retain the capacity to divide further. §a SR ef@Iica HehHI-ufkaslf Hifkren
faufda SR gl § o=+ g fuTee &1 & €l 81, Option ID :- 691,

= Hematopoietic stem cells (HSCs) are totipotent stems cells. IGAIIGH Hda

HIRBIU (HSCs) Ul =Merd T HITRTE &Il €1, Option ID :- 692,

Pathfinder Academy

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 ﬁ‘q’@ , Option ID :- 661,
« Decreased AMP concentration AMP digdl ﬁqﬂ?n , Option ID :- 662,
= High citrate levels Ri¢e @1 3= AMET, Option ID :- 663,

» Increased fructose 2,6, bisphosphate concentration W 2, 6 faupRbe
Tigdr @t gf& , Option ID :- 664,

Question ID:- 210

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

uTeul O SMdi¥ie Furarur & gy d A=ifed #19 a1 v Sy 9gl 82
Options:-

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

TReiH T & N & fore somee 94 fesl &1 siftranfaa saa ved e S=Iges!
%R1 891 91fgul , 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 transgenlc phenotype on self pollmatlon

TF UReAT Uir Forasd ueiie @1 4 age= wiaal fauagmastt sewi | g, 39& SRR
B T TR A& 3: 1 (TR ARSI & U # Yyaed g1, Option ID :-
838,

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

TS TRUY urey # uidfec gy ufauifea T-DNA & =R # ward) urer mdAT &)
3TTTIHdT 78I gl €1 , Option ID :- 839,

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

uhl & e fguae® vundl §, seui- 9 g W a |
|

, 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 ?

ST SiH a 9UT b 10cM & gl IR 3aFYd &1 SIFUET AaBb & ORI & gl | FHmT
T ) S fuel (e Jea 81 Wafaal & fan ufa= & SiHWR=U aabb 811 &1
JYTET 872

Options:-

»0.25, Option ID :- 773,

Pathfinder Academy

14/84



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

» 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?

TH HETHS AU & dRMIad & deH # =il &9 |1 ve &Y 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 40t & TyiaRur § Uw 13U IV SMard] ¥ U 3ieha- &1 gay &St a9t gofial &
ygiewur & fore aifigwar fodar =it a1 g1 , Option ID :- 777,

= The estimate is a population as well as an individual parameter.

3TH e U ATATG] & 9T 1Y H# U Ushd Arues i €1, Option ID :- 778,

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

dRINTTaE AR fafi=Ta1 & Srura &1 w1uar g S o5 afRie sRe! &1 ufdwd 21
, Option ID :- 779,

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

IRINTTdE BT HT YABIF ¢l & T T A&V STJdIRI% 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?

TR ATEUS §RT 99T & UM ¥ 3@~ 8 a1l UHE JdI¢ Jod ad1-3d (FFAS)
ay1 fA=ifea 19 1 e 82

Options:-

= 3- monoacylglycerols 3- AFTHTSARGARIA , Option ID :- 761,
= 2- monoacylglycerols 2- AFTHATSANRIARIA , Option ID :- 762,
= 1- monoacylglycerol 1- AHCHTSARRIERIS , Option ID :- 763,

= 1, 3- diacylglycerols 1, 3- SETARANARIA , 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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Hard Srrd wifesl & afew sra:w iR Ml R MERE wed 31 Ae=ifed a9 3
ITeFH FT U B s & e AT B & fog JIURUEAT IURT grar 82

Options:-

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

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

» -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:

TOUREAT SferAY | AR § 9T 391 98 $a SiiJariie yerd &1 amEr &1
gfeafdd A8l @< |qumﬁwwﬁa?@nﬂﬁmﬁ€rm%,wm
faamgme! st # urft ol 81 Tedia uRiRufa o, gera &1 wi= a1t &1 8:

Options:-

=pairing of the homologous chromosomes JHGTd Eﬂlﬁiﬁ @I g¥H- , Option ID
- 781,

= a non-coding region of the genome IsiH &1 U& Hcd@ U&F , Option ID :-
782,

= a coding region of the genome ol WWW e ;, Option ID :- 783,

= a gene with an essential function AT F CauEan| U& Si9 , 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 & TraTHIR A Y dRFHURS &1 HIE A 8 914l €, 59 USRI 9% 918 ©S 4
THIAI 82

Options:-

s Glutamate
e , Option ID :- 757,
= Acetylcholine

THlcTsas =, Option ID :- 758,

= GABA
GABA , Option ID :- 759,

= Glycine

T@TSH , Option ID :- 760,

Question ID:- 177

Pathfinder Academy

16/84



2023022 10:43 AM Response Sheet

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 Il | (i) | leading strand synthesis
(C) Polymerase ¢ (i) | 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
TreeTehe WU & et A # USTESHAT 1 U TAE TUT HiedH B # Tomea
TerameferaT & g I &)
FioTH A @A B
(A) | DNA UI3ERHS | | () | =i @i @
(B) | DNASHEEHAIF I | (i) | 30T ooy o fAATOT
(€ | arehAr= e (i) | = To=tea g aus
(D) | AL S (iv) | T Toos @ e
35 et &1 goita L A FiaH A U7 Hierd B & arg it o s A
gl &
Options:-

oAl iv; B: dii; C:ii; D: i, Option ID :- 705,
« A dili; B: Iv; C: ii; D: i, Option ID :- 7086,
« Al v} B: il iv; C: i; D: ii, Option ID :- 707,

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-

wﬁﬁgﬂ%amﬁmﬁgﬁmﬁwﬂﬁ—wﬁwﬁwﬁﬁmﬁm
% I A W & dent G-w@ T doia 81 9 T9T T § T -
Options:-

15-10 seconds
5-10 #%s , Option ID :- 753,

s 10-15 minutes
10-15 AT, Option ID :- 754,

s 5-6 hours

5-6 H¢ , Option ID :- 755,
» 2-3 days

2-3 fa+ , Option ID :- 756,

Question ID:- 208

Which one of the following is the most sensitive immunoassay?

f=ifea 19 a1 v wafitre dagreiiea ufereama 27
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Options:-

sImmuno-electrophoresis uﬁ?&n-%wmﬁw , Option ID :- 829,
= Rocket electrophoresis W-wﬂﬂiﬂﬁ:{ , Option ID :- 830,

« Immunofluorescence UfA& uﬁ’:ﬂ'ﬁi‘f , 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?

R #R® | fAifea s19 91 @ Jdiadd E. coli & ISHT 9919 | 3rEfd 81 &
U &1 U HHIfSd BRI 81 Aerdl 82

Options:-

.0.70

Option ID :- 697,

"
0.3‘.
L r

Option ID :- 698,
. 054’
Option ID :- 699,

45
.O'

]
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?

U X TF 100 31 3l 911 |yl $eferd WidH ¢ forid 2 RiediH gaa @ a1 pI
7.0 21 f=iferd #1991 ver War=E fafi—= smifd Jetbe (dgun) &) Figdrl # 9
U &1 ga-=iiadl @ Jaicdd d<ie o oIad ol 82

Options:-

F=

Solubili

[Salt}—p i
Option ID :- 669,

!

Solubility

o [salt)}—s

Option ID :- 670,
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—

Solubility

N [Salt]—s

Option ID :- 671,

Solubility —*

- [Salt] —= 5

Option ID :- 672,

Question ID:- 180

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

gﬁ%m(ﬂu)wwﬁm%wm:mwmhwm

Options:-

«Phosphodiesterase BEBISHYIE YT , Option ID :- 717,

» Nitric oxide synthase q‘l?{@ﬂ? Gﬁ'ﬁl’x‘l’l?g?:' e, Option ID :- 718,
» Adenylyl cyclase Q‘%‘—Iﬁ%ﬁ '\'TI?@%G[ , Option ID :- 719,

» Guanylyl cyclase qami%l?r '\EI'I?‘EI%G[ , Option ID :- 720,

Question ID:- 207

Eusocial societies are NOT characterised by which of the following?

g G AT | OF @ ATHiEE g1 #1 o amar?

Options:-

sAltruism

WRIUHIRAT , Option ID :- 825,
» Kin selection

¥qul+ g-1d , Option ID :- 826,
» Guarding against intruders

JffeseH! & foReg T80T, Option ID :- 827,

» Equal reproductive opportunities
U= 1 HHT 3[d9Y , 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 YRd | $Y dF § wia SFHIaH & 7414, did IMFAS fawas meyel 81 98
RISl weifd A T oo ur 3 Safia 82

Options:-

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

= Homoptera HIWRT, Option ID :- 790,

« Diptera f&@<T, Option ID :- 791,

= Lepidoptera dfrsien ; 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 T Y RAardl # ek ] CATgH & ¢i" aUT Y SUUEHD| & Aéied peda-d wdl &l
fr=ifera fead g=ifar war g2
Options:-

=Large subunit in chloroplast and small subunit in nucleus. ] JUEh >
gitaaa® o auT Y SUUHS &sd § , Option ID :- 745,

= Large subunit in nucleus and small subunit in chloroplast. aﬁm Ci
T 9T @Y IUUHS giaaa® U , Option ID :- 746,

= Both large and small subunits in nucleus aﬁ GE LKL ﬁ’Fﬁ EQW W | ;
Option ID :- 747,

= Both large and small subunits in chloroplast. 3 GR LG L T:,PF-ﬁG'lTQﬁ
gRad@a® # , Option ID :- 748,

Question ID:- 201

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

AfY® w9 d Fifea S 91 Te FE- &1 994 geq AUg Tidd Hal 82
Options:-

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

» The plant biomass on land $RTAd W ¥ TIey SIHTAT , Option ID :- 802,
» Soils #{¢l , Option ID :- 803,

= The ocean AR , 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

frr=ifra ® wof wa & e i fou e el & @ 98 &y= &1 9919 $¢11960 T, i
Sy Fgia &1 T 31 & e v e 0 39 srorgHl &y o sfta
wed ¢ for v Y 9vg & safr o

Options:-

sthe rate of extinction and colonization are not equal to each other. ICRINE

YT IUARA PTG T gL & g4 -6l &1, Option ID :- 805,

= the colonization rates gradually exceed extinction rates IUfERE &R

Ik AU g &1 3ifdwiad $2 ot €1, Option ID :- 806,

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

IUTERM &1 99U &R fadus ¥ & gR1 uqfrd 8 Sl , Option ID :- 807,

=« rate of colonization will continue to increase while extinction rates will

decline SUfA=M &7 g2 9¢dT1 &1 Ig7 wafe fadiud ¥ # & €I, 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?

fereett-ufige il &1 U SIRFTRa § us faRiy fRAfa FaT 81 Ieeur Wy, oig
DIRIHI3T T 7ol JUB Hsh & (e AATYd il 81 Sig HIABIS § B AT 3aAqq
Tiesll % wdie fRufa & FuRu A vae U A dged g 22

Options:-

«Actin cytoskeleton UfdeH SIfASIUSR , Option ID :- 681,
= Microtubules J&A-fa®1 , Option ID :- 682,

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

=« Peroxisomes URa{Tfoa=aH , Option ID :- 684,

Question ID:- 188

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

?ﬂﬁmﬁqmwﬁmwmﬁﬂﬁm%mﬁmﬁm
?

Options:-

«UDP-glucose and Fructose-6-phosphate are used as substrates. UDP-@G

qUT e Tol-6-TFRbe &1 P %o7 & 9T IUART 8idl 21, Option ID :- 749,
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= UDP-glucose and Fructose-6-phosphate are the products. UDP-@G GRI

e Iel-6-FTEbe JdIe 21, Option ID :- 750,

= Sucrose is formed as product. ﬂﬁﬁliﬂ fatur I@re & ST g 81, Option ID
:- 751,

= Sucrose-6-phosphate and UDP-glucose are the products W-G-Wﬁ“ﬁ)‘c’ GL2}

UDP-T®I IdIE &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)?

TFH G (HHFDIed) dUR HAGI AR (CLSM) & Iuam ¥ fox eifinew & dkM
faifea fea v ergae &1 Ui SryRurayT J81 A s

Options:-

=CCD camera CCD &1, Option ID :- 841,
« Pinhole fU9gId , Option ID :- 842,

« Laser W’ , Option ID :- 843,

= Detectors ¥ AF , Option ID :- 844,

Question ID:- 199

Which one of the following ecosystems is unique to India?

fifea o w1 T uiiRufae d wRa faflkree g2
Options:-

«Mangroves TR (ﬁ";ﬁ'q’) ;, Option ID :- 793,

« Cold deserts Xid A=®d ; Option ID :- 794,

« Myristica swamps faftf&e®1 gdea , option ID :- 795,
= Riparian forest deadi a9 ; 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=ifra F19-91 06 oaE FRE Wl F Ryusdiaey qur e &3 ¥ dar frufo
& forg et 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-UTAI S aw, R ARARAAS & 9 ¥ Wt iF1 wran 2, 3 Geied Preifed g
U® UTgY Idlel &I Sasiugfed ®e- & forg S St 82

Options:-

=Glucosinolates T@IHIGC , Option ID :- 737,
=« Terpenoids ¢S , Option ID :- 738,

» Alkaloids UehdllsS , Option ID :- 739,

« Phenolics fH1fe® , Option ID :- 740,

Question ID:- 176

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

%oxpamﬁtw Cre-HHR TH-fafRre [AaieH & Jay | fA-ifed $19 91 te &u= Tad
?

Options:-

s When loxP sites flanking a test sequence are oriented in same direction,
Cre mediates the excision of the intervening sequence Sid Uf & 3JshH &
TS U BT SATSTEd BT F3MT loxP &I A fexn A arfifamafa 8 €, cre
3Tl 3P H & I Pl ARl Heal ¢l , Option ID :- 701,

= LoxP sites in inverted orientation around an intervening sequence lead to
inversion upon action by Cre recombinase U 3r=d=adf S H P Iee Afufa=are
T W% 8U loxP ®d Cre Ro1itaqs #t fraritaar @ Ispaw &1 uiduidd #d g1,

Option ID :- 702,

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

spacer se ence
Creﬁﬁ'ﬁ%l:_ﬂmﬂ&lﬁﬁrﬁﬁ loxP R T 3iaee 3gerd & ai fgzn & faenaudy gid

g1 , Option ID :- 703,

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

LoxP-Cre WUIRAT T SUANT IOURET & g RIFFRUI 30~ & & forg =g fooan <
H&dll , Option ID :- 704,

Question ID:- 209

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

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

Options:-
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«It is an mRNA vaccine (for expression of viral spike protein) I§ 'é mRNA

&1 2 [Faum] @ (Fusw) WEE & afirafda ¥ ], option ID :- 833,

« It is a preparation of inactivated whole virus I8 fHfssg fou ™ q:ﬂf ﬁ'EITlI[ Cal
e fAfifa 81, Option ID :- 834,

« It is a preparation of attenuated SARSCov2 virus 4% &ﬁﬂﬁﬁ SARSCov2
ey %1 ue fAfdfa 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 Td (WIgF)

(S) TAEHWIEH FedE w4 arar o ggiTeh, Hagdiae srquf R

J4q1e® g1, Option ID :- 836,

Question ID:- 182

The embryonic stem cells in mammals are derived from:

wuYEr # oot g Sifesei @) ogafy 399 8 8
Options:-

= Blastocoel Elﬁ?WT , Option ID :- 725,

= Inner cell mass 3R SRS Yo , Option ID :- 726,
=« Trophoectoderm ﬁ’rlSIT:I'I'cﬂ?I'Ff , Option ID :- 727,

=« Trophoendoderm Ty 3faz=H , 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 & WSl # I= 3Riad Mgy JguT yuell § AMT/Rh 3 & uivargd =i gid
g1 Frifra 19 91 AMT S depe 9T Siasw@ar 1 sifirered gid 82
Options:-

«AMT1.1, Option ID :- 741,
» AMT1.2, Option ID :- 742,
=« AMT1.3, Option ID :- 743,
=« AMTL1.5, Option ID :- 744,

Question ID:- 214

The units of molar extinction coefficient are
U 3 AT uiies &1 AES &:

Options:-

«L mol'tcm™1, Option ID :- 853,

« cm~Img miI™1, Option ID :- 854,
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« mol™Ymm , Option ID :- 855,

« mol cm mi~1, Option ID :- 856,

Question ID:- 204

Select the correct statement that best describes animal territories

el Y- O AT B ol [ i ATH] B Fdi@d &0 o qifd Hd g

Options:-

sAre always inherited from the parent

Tcd v A fawrd (g=mTa) | firaar 21, Option ID :- 813,

= Are always non-overlapping with neighbours

3+ vsifyEl ¥ " i sifdaardt g1 21, Option ID :- 814,

= Extent of territories remain constant over generations

1<l & SR 3aT! @ YT THTH g4l 21, Option ID :- 815,

= Are always guarded and defended

T Axfera aur ufazféra = =it 21, Option ID :- 816,

Question ID:- 206

100
90
BO
70
60
50

20 H

10

G il
5 6 7

1 z 3 4 B 9

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

gl fdeey &1 &3 ol & ufér & 99 9 daE & deH # 3uil ¥ SuwRiea Ya=a
ﬁaﬁhmgﬁ

Options:-

= Neutral selection LTI?I?IEF d3ur , Option ID :- 821,

« Directional selection f¢=TA® TuI ;, Option ID :- 822,

» Stabilizing selection RITHHIV 9307, Option ID :- 823,

= Mutational selection I@RadiHI0T TUT , 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 &5 wUmel # figged (R o o wed ) 819 @ frae suam e
F T foaT <IaT 8, 99 W 92 SHER) a1 AR W= uar e
&R 1 3 g1 8| Fifed $19 a1 ¢ faggedi & sid &1 Tad AT 82

Options:-

=« The uppercase letter is an abbreviation of the location of electrode on the
head
8T &R R R faggeti & WM &1 a9 &1, Option ID :- 845,

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

I e & S A fagyed te sifefaa faud Wen & Wi U 99 3ieR 9 sifea
g1 21, Option ID :- 846,

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

R & aw a1 9 fagyedl T Auifirfld ser x & 91y 98 &R ¥ Sifda g1 31,
Option ID :- 847,

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

¢ Mand & SR T RFgged to reffld 99 9. & 914 U 98 3R ¥ Sifed ger
21 , 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 pK,s 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 §?

SART THIT TUT STEIRId el 1 pKys HHRT: 9.6 GUT 2.3 §1 Tyr 9UT Arg UTRA
I3 BT pKas FHRT: 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?

e §, STHed U 1Y U W SURRA THTd SRRl ¥ fRufte 9aEe W eAde
3 (RA) & SUAR &1 T TG BIIT?

Options:-
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=RA will have no effect. RA &1 &5 ¥t WHTg =&l 1T, Option ID :- 857,

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

sifafvea fAecadf fRufa & fog q=:fa=ifta 81 &1, option ID :- 858,
= The cells will become respecified to more distal position. IR ffafvad
oadl feufa & e g:fa=ifa g sm&t , option ID :- 859,

= Cells will lose their positional information and remain as dedifferentiated

cells HIREN v+ FRAUTTSE I T AU H 0 a9 AfFAfea wifkrest & 9T 78
@1, Option ID :- 860,

Question ID:- 213

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

frifera {59 U@ a@-ile &1 IUANT DNA & GURHRUl HYAT T AT qaidn- &
fere =€t o <1 Awpar?

Options:-

=« Western Blotting

d%cH ST, Option ID :- 849,

= Polyacrylamide gel electrophoresis
URACHATATSS Wid dggd®uiEdra+ , Option ID :- 850,

= Fluorescence microscopy

ufadifr gaaefie , option ID :- 851,

« Denaturing high performance liquid chromatography

femifora S=1 &rvaT 59 auidf@®) , option ID :- 852,

Question ID:- 170

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

Y 3d: UDIU Hedd dal (SINEs) I Fafd #1991 U HUH Aéid a2

Options:-
«SINEs represent a class of retrotransposons. SINEs URAURIAe®] & U qofy &1
yfafafies wea1 21, Option ID :- 677,

« SINEs can transpose independently SINEs Wdd ¥U T Y&TIRUT HT Fpdl %‘I '
Option ID :- 678,

= SINEs can mobilize the neighboring LINE repeats. SINEs HIg & LINE
YRIgad! &1 W Uiad- & 9dl g1 , Option ID :- 679,

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

RNA UTAYS I & §RT 3dRad gid 21, Option ID :- 680,

Question ID:- 205
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Convergent evolution creates:

AT e Iu~ &3d %:

Options:-

=Analogous structures IH%*U I¥I4I¢ , Option ID :- 817,

» Homologous structures JHSd I , Option ID :- 818,
= Synapomorphies 'ﬂ'l%elﬁ’l'HTﬁTH , Option ID :- 819,

= Pleiotropic structures gUHTE! WITHIC , 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?

fead 3] BT A I d 260 nm (A260) T SEGRNYUIE | gl g9l foaT STl
?ﬁﬁ%a@wqﬁai&ﬁaﬂaﬁmw%eﬂa%umﬁgﬁwﬁmﬂ
(Tm) & ST TR foran wian @1 F=ifed @14 a1 v gieas s faaa &
He- & I T YR v@r-fod s =8 gnme

Options:-

s Double stranded DNA ﬁ'w DNA , Option ID :- 693,
= Double stranded RNA ﬁ'w RNA , Option ID :- 694,
» DNA:RNA hybrid DNA:RNA %Y, Option ID :- 695,

= Single stranded DNA having imperfect secondary structures Wﬁ?ﬁ'ﬂﬁ
I gad Uhd Toul@e 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 | g B AT WA &1 U6 Hed Ul ga@ ¢ 94 Sad JeeH&BIusil gRI
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TR T o HIRIBIST (RBCs) B 7o fomam sirar €, Sriraifad srassaur & def # o
HYA 9 T |

A. TN 1 Wifes W 3T 81 ST § 9uT $9 sifeRisi-g & uiear ¥ vga &9
&1 Tu-arl fafersfoq # ) o 21

B. EAEIfa BT wilfad N e B 91 @ 9UT 319 SATRisi—g & uferar § ugd §9
T FuT=aeul faferafd= # g wiar 21

C. UfshaT & SR 1= AFISadss (CO) &1 i gt g1
D. WishdT & SR Agie® MfeaTgs (NO) &1 AT giam g1
fA=iferd @19 91 Us A& HUHI & U B SRIiaT 82

Options:-

«A and C A <Yl C, Option ID :- 1005,

= Band C B d4l C, Option ID :- 1006,
= Aand D AT D, Option ID :- 1007,
« Band D B 94T 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?

freifera arferet mifdrY & 9@ qur df¥eT a0 & = vegell @ g ugH #ed g

A | TrEeT Q) | P aun uRedi diEe ax

B. | vicilithg i) | Sl gRI gad fbg T & Rrw

c | aueHE (i) | T ST BRI Ta Jaet 4RI g3l
dfier da

D. | gglerRASdl | (y) | IeIu-3rfobal gH-au

fa=ifea 19 a1 v fawey < Siadl & 919 @1 v 9dle A« gufdar g2
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 tRNAAI2 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?

MEH YRATU F RAggar & fow tRNAs &1 9% TZaH 3¢ Jdx TASACIA-tRNA

R=U¢dy gRT 3rd Ag@yuf 81 tRNAAI? &1 TAEITTEAY 3¢ Hag THEAIERA-
tRNA RIRISH (AlaRS) & T4 & "o H, TUT Escherichia coli % 3§H UG OGS TR
A & YR W, A U= a9 1| fA=ifea H19 91 e FU= Tad 82

Options:-

=Anticodon of tRNAA!2 makes important contribution to the specificity of its

aminoacylation by AlaRS AlaRS §RT ST THEACHISAYT tRNAAR & yfause &
fafereear # Ag@yol g da1 21, 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. Iaftad-ty fawewo a5 gaifar & & AlarRS RT (RNAAR & gHTgHITaIgea
¥ frw, weal T@ (G3:U70) § TF TS (wobble) TP & IJufRify waffie smaws aa &1, Option ID :-
922,

= Aminoacylation of tRNAAI2 by AlaRS occurs even if the anticodon of

tRNAAIA js mutated. AlaRS §RT tRNAAla &1 THEACAE AU a4 Y gia1 8 =19
tRNAA2 &1 yfauge Iafvafda ga1 21, Option ID :- 923,

= A microhelix lacking a clover leaf structure and harboring only the
acceptor stem sequence of the tRNAAID js specifically aminoacylated by

AlaRS. U& J&AFUSd forad AU (cloverleaf) JRaAT SURRT BidT & adT Shad
tRNAA2%T Wiwal 9@ g% d FiaT 8,AlaRs gRT fafkrear @ vARAITaRdIEd gar 31,

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 AIg® o= 9gd 3ifire g1 df Ue yeirdt ¥ fAeifed o1 9 fafkmedansi & gl & @
S Faitds dHTaHT 82
Options:-

» Multiple reproductive events and high maternal mortality 9gd Yo geAn
YT I AP g ¢¥ , Option ID :- 1101,

» Slow developmental rates and low maternal fecundity fa®/ o #g nfaai
a1 =1 AT IdEHaT , Option ID :- 1102,

= Few reproductive events and low maternal fecundity 3¢ Yo geATd auT
=1 91g® IaTg®ar, Option ID :- 1103,
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= Few reproductive events and high maternal mortality 3cU S I geATd a1
3 HIg Y ¥ , 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?

& TR & FRIERI & 419 & 4 Rl iR faar #3: e 981 ReR 1 Saer St
A E1 €, TaYS &1 h1, YT TGS H1d S1 € 9YT; T SicT RieRr 2 e st a4

E2, WU &1 h2, 4T W@ 2 81 Jaipte QP (IER) Rigid & R, Rer)
STIATT 471 | RIBR 2 FT gA1G B HOM?

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

= When the abundance of prey 1 is very high 9@ RIeR 1 $1 Tgd1 9g4d (s
NI, Option ID :- 1090,

= When the abundance of prey 1 and prey 2 are equal ¢9 ReoR 1 9y RoR 2
ﬂ'ﬁmt{ﬁw g, Option ID :- 1091,

» When E2/h2=E1/hl1 59 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=T1fera ®19 |1 €& HYH Escherichia coli & RNA UTHHS T T8l A& 81 82

Options:-

= Presence of the ¢ subunit along with o8 ‘@ core RNA polymerase is
required for its promoter-specific binding. wﬁa I-Tw fafkree amEys & ﬁm o
IJUUFEF Y H a,8 w AT<RE RNA URNAYH & JufRufd &1 snawedr gl 2l ,
Option ID :- 929,

= Presence of the o subunit along with «»88'®w core RNA polymerase is not
necessary for the core RNA polymerase (a8 w) to bind to the DNA
template. 3T<d¥®% RNA LI (BB w) %1 DNA AT (template) qIEGEEA &
fore o IUTES T H 0pBp’w 3Md¥H RNA URHYS & JufRufa &t smaxwmar =&l 21,
Option ID :- 930,

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

confer rifampicin resistance phenotype. Eﬂai frerffye ufaiy ufanfg o
dTd U8 (RRDR) H g Iuus® A IaRad- e ufa?isd daumey ugH &war g1
, Option ID :- 931,

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

confer rifampicin resistance phenotype. Eﬂai frwrfrfys ufariy wfianfg o
91d U8 (RRDR) W o IUUE® H Jafvad- RwifufR ufaish daony yer &war 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
pK,=98 | || || Pi=22
NH3*-C-C-N-C-C-N-C-CO00O
| | |
CH3 H CH; H CH,

| |
O
|

CH,

I
CH,

NH*
pKe=10.5

The isoelectric point {pI) of this peptide is

¥ welRia crderss 7 sraflever gyg! &7 pKa wvaar # gfad far mr g

H O H O H
=08 | || | |l | PK=22
NH3*-C-C-N-C-C-N-C-C0O

| |1 | 1
CH3 H CH, H CH,

| |
CH,

|

CH,

I
CH,

NH*
pKe=10.5

5w TeT5E @7 gEAWT favg (pI) &

Options:-

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

« 6.35, Option ID :- 875,
« 7.5, Option ID :- 876,
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The table below enlists name of scientists and different areas of scientific
contribution

Areas of scientific

Saenkists contribution

A |Alfred Wallace i. |Sociobiology
.. |Theory of

B |Konrad Lorenz . | volution

C |Joseph Banks iii. |Ethology

D |E.O. Wilson jv. [Island

biogeography
Robert MacArthur and E. O.
E Wilson v Botany

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

?ﬂmmhﬁﬁ%#ﬁﬁaﬁammm%ﬁﬁmaﬁaﬁmm
|

CEIEED Ay e BT 87

A Rrabs ged i. |[HEN-SREe)
. |l g =1

B ﬂ'ﬂ?’lﬁ'?ﬁi-‘_v{ ii. ﬁl&'l?[

C F% d™ iii. |SauifRufaes)

D E.O. faw= iv. |87 v Y

3Tad ASRIR 9T E. 0.
E pam v |gawfdfeg™

Wﬁmwﬁmhﬁawm&mm%aﬁmmﬁﬁm

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

Pathfinder A cademy

33/84


https://pathfinderacademy.in/

2/23/22,10:43 AM Response Sheet
» 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?

Qﬂﬁ@mﬁmmﬁ&qﬁmmmmm?r%ﬁmwmamﬁmaaﬂ&mﬁ
TMYUHdl & TH &d A U AU (uncharacterized) SiiH 'x' &1 ugdaH forar <t
fawafiadt G- & ewT-3uTES & A $O Wﬁma{ﬁm%laﬂ‘ﬁw
Tfte fyafRadl 6-NdH &1 ser-3uuss te HIfRrepT A fareett R
Tfrfifra giar 8, Sual 3 a8 THIidE w31 |l {6 @1 dare & N & Shages d siF
'x’ @1 IdTe fareeht u ufeehifia gar 81 s9s Ut #31 & fae, caMv I=ge & Hamu
& 3fcdd 39 o9 & N-RIR & I GFP &1 J8®H f&ar; e off, GFP-oIF x’ wdféea
T F AT HIA & URAI § dd1P & UIY & Siiagad® § GFP-Hdd &1 ®Ig 1ered!

Pathfinder Academy

muwﬁ?aﬁramﬁmqﬁwuﬁlm%ww,eﬁwqﬁmaﬁmﬁﬁw

A. magq%meFP%mu N-RRT fagy gH® MIEH X’ & Bieell R &) sewg
Y |

B. §9& aftfd SR & SR UIdIH X T GFP & ITY JHH UK X’ & a-19¢ Hl
HHaayT uiiafdd Y ad1 2

C. 99 'x' & sififafed & foe dare & WY &1 Siagae Us fquaerd dF g, 8d: WidH X
&1 RIS et W =81 a1 21

D. TAd S & TG & BRI WA 'x* BT A 1 g1 78T 8
fr=ifra 1 91 U fawer It wéte gduronar &1 gxifdar 82

Options:-
=«A and B only *Had A 94T B , Option ID :- 1129,
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= B and D only 9d B dUT D , Option ID :- 1130,
s Cand D onlym Cdyr D, Option ID :- 1131,
« A, Band CA, BdUTI C, 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
AR (8) (R} (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 12 3 4
A, 25 25 |25 |25 [l 45 |5 5 45
B. 375 |375]125[125]ii. [5 |45 [45 |5
iii. |37.5]125[12.5[37.5

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

fgangford (DH) 1Y Toa sofvuds W 9y fpfod a9+ & g w6 o @
I@ §id g1 &1 9% (P1 94T P2), Tad forg & AT & ufaRidh (R) 9uT go=1 Hadl (S)
& dd & U AHIV A JdTed F, Gdfadl ¥ TH DH AT &1 FHaAfor foar war aguvd
fagsl & us WIS @ I, F, 94T DH a1 &1 ufvsfewrad frar mar, o/ - gxrfa
T B

P P2 F — DM
(R (S (RL_(R_(RL__(5) ()

frr=ifsa gt DH wafadi & 4 /I woRi (1 9 4 9%) $ wRarfaa wiawa 1 9R w=_gd
HYdl 8, U8 HFHR 1 DNA gs (i) fafRrear fAdse sii9 @ srage= § 991 (ii) 10cM
B g W gga™ gl

Expected % of progeny with profiles (1 to 4)
Unlinked Linked
Profile | 1 2 3 i 1 R 4 3 4
A 25 25 [25 [25 [i. |45 |5 5 45
B. 375 [375[125(125]ii. |5 45 |45 |5
ii. |375]1125 (125|375
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Tﬁ;ﬁqmwﬁmm:mww%mmmaﬁm

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?

U1 U 9T feRaT @ S YOI § Ue SR & safufa v ek oear 31 8 ve wipar @
gl T U DI Al FIRGSH &1 g gk & [aode f-afd @ guifad #- a@d
g, 941 g faer ufsrar # fades oyt ufasy Ao & A #6) e am= srfifa g1
v famr=ia yor § IR & A # A sy g9 M

A. IR Tbd ol SRR A wfed ve Md 8 godar € < 7 ufafkaema silke &

Pathfinder Academy

ifeay | §Udr 2|
B. IR& Hardl W= ufdafrar ke silReen & amaddar w® AR swar g1

C. 3= W1 a9 gian § w14 wiafrareran st ve ffda fAafa & fag vga 9 &t
ldes €id €

D. UIf¥e @iy us URul & Sl T Jufdas wilRmme o1 fdueT ve suafRua sidzmdl
yfae=g # &2 g1 21

YAl 1 Fifed SH-91 @ A 98t 82
Options:-

A and C/A YT C, Option ID :- 961,
= B and D B d4T D, Option ID :- 962,
« A and D A 94T D, Option ID :- 963,
« B and C B 93T 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
|B|t|-|hnt\
+psi Left
handed
alpha-helix.

=)

Right handed
alpha-helix.

-psl

<180 .
180 -phi 0 +phi 180

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

TS TG Gl S Fgraal § gia1 ¢ & v twegs | fAfga o=t e sraueal
& WIS () TUT IS (@) ARAS! HIUN HT HIH AT AU 94T g1 = e e amea &1
g gEian & fr dedig fawr &1 Haa ARy v o3d &

The Ramachandran Plot.

180
|Botl-lhlot\
+psi

—~ )

Right handed
alpha-helix.

Left
handed
alpha-helix.

-psl

180 A
-180 -phi 0 + phi 180

¢ U p F T AgiRE FaeH dHe =i 98 82

Options:-

« Two atoms cannot occupy the same space @f GIT-[[Q U é’f T &I oud T-Eﬁ GiXd
IdHhd &1, Option ID :- 865,

= The geometry of the peptide bond that links two amino acid residues
restricts ¢ and g angles ﬂ"E'IE?:’ 3EY S AT e 3rguat &Y Gﬁ?aﬁ %, JHABT
SOIfa @ YT @ SN B ufkfird #d €1, Option ID :- 866,
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= Beta sheets and alpha helices determine the allowed regions of
conformational space. ¥icT U@y dUT 3FHT Fea- 4oUd fGwR & rgdifea wae &1
fAufeur ®#3d €1, Option ID :- 867,

= The tertiary fold of polypeptides restricts conformational space U‘I?ﬂﬂ'lz'lﬂfl
FT qaigs Jag- Geur fawar @) ufikfia »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. Thx5 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?

PREHI3 & UIE FAlel # $6 Waeu-MHURe SiFl & sfirafed & ded # i s
WH%ET@%

A. Lmx1b S & ifierfed gedig aeae | gl 8

B. Shh ¥ ifusrfad u=a &= & gl 81

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

D. Hoxa13 Ul Hoxd13 &1 fyariadd =y 87 # gl 21

%ﬁr%xsamFGFwﬁaﬁim%mW%ﬁﬁmﬁmﬁmW%uguwwﬁ
|

AT | Ad gdtar Risgi| au1 ggi # Rrgi forad urel & gl qUT I3 Jdel W)
UTeiTe, (footpads) féd &, Gﬁﬁ%#%ﬁﬁﬁﬁﬁﬂqﬁf

Options:-

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

= B and D only %dd B 941 D , Option ID :- 974,
= A, B and D %94 A, B 94T D, Option ID :- 975,
= A and C only %ad A 93T 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

Pathfinder Academy

38/84



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

G NNNNNNNNNNNNNNNNNCCTAATGCAG-3'

= v fPe U T s & R, i d SUBTHST (primers) &1 B 91 €@ A9
daféa & & wadH & fore uRefeud 0 ¥ SuahT # @/ <1 91 @ (SUSTHS] & e Tm
qUT TaTS Y SF¢EI HY)? 5'-ATCGACTA G NNNNNNNNNNNNNNNNN CC T
AATGCAG- 3

Options:-
Primer 1 Primer 2
. -TAGCTG-¥ 5'~GACGTA73"
Option ID :- 1153,
Primer 1 Primer 2
5-CTGCAT-3 5-ATCGAC-3%
L] I
Option ID :- 1154,
Primer 1 Primer 2
5-ATCGAC-%¥ 5-GACGTA-%¥

L] r
Option ID :- 1155,
Primer 1 Primer 2
5-TAGCTG-%F S-CTGCAT =3

L r

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 MYl 4 He & ATd Iad SIRPHI3N (SRBCs) & fawg ufazelt Ixnfua fear aun
IgG 3= %1 MG fH411 TS IgG UaRaft H1 Fab, Fc TUT F(ab’), 3= & WIitaeur 3q
woIEd A Uit f&ar man 394 ude fAmior & ve sreT-3r@ =il (1 9 3 9%) A
I, Ul dt B 3% a4l & fore sifera far aur 9 R @1 9 999 u=A S'H
w%zﬁﬁu‘ruwnmmﬁew%leﬁﬁqﬁ1$ﬁquﬁ&mﬁm3m
T o el $T 3@Ud SRBCs &1 GHEIHd U1 Uig TGRS 1 Jufd # IuH! afd
81 foran) 9t 1 ® ®4 91 3rguqg Ur?

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*trpr

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. cofi ?

U uugiasht E. coli &1 fA=ifea Iafvadl & da & gy fAfa feear mn
trpr*trpotrpe’ /trpr*trpo*trpe

el f% R TAASR 8, O TaATa® § 9UT trpE R@I®H Siau=auur 9 # wyd Tegd &1
FHed Hdl g1 01 A fr 9t eniféa vargd awvsy g1 eifea sm @ we
E.coli T GHIfad A&0I&T gIm?

Options:-

=« Synthesizes tryptophan irrespective of tryptophan status in the medium

AT # REIBT & awiT & U fC@e &1 W9l &l g1, Option ID :- 917,
= Synthesizes tryptophan only when tryptophan is absent Had E‘E’ITF-[ &I

Jqufyfa # g1 fTepH &1 W9 #ar 81, Option ID :- 918,

= Synthesizes tryptophan only when tryptophan is present Fad E’E-‘\HTFI G|

Iqufeyfa # g1 TepH &1 W9 &1 81, Option ID :- 919,

= Cannot synthesize tryptophan under any condition foeudt off ofefRufa o
fe@ B &1 U=Auor 7§l HX gFal 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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TF MyHal gRI uf¥erss A faad adiay & arfiraaror fauarst aur Tea=my & e d
3 gl & fepameiiaar & wue R A= Sy wega fear

A. TR®IS THaa & SR Had-i & YEphic ° UHR A Tedi &1 frarfiaar 9g wrdt 21

B. ul®iss & fadfaa sfifies & R uiveits wR1e & Iwad fig W yad-i & wwie
¥ TR B Tifedl @ forariiear 9¢ Sl 81

C. o1 R TRATA 9¢ 91T § df YR B uikaisd! uifgdi & favem & i gt 21
D. Y694 & Y-S <dld & gRI YHR B Ui Iea] uifedl &t fa=iiaar 9g =it 81

E. 390919 | g & gR1 3fusad e ed! mfgal #t aftfa foram=fiaar wiaed! ufvdard
JA-GYH B URY H3dl ¢l

F. TR®IST aigidi & aftfa feram=itear g1 ufdadl w0 & gea nifd &4 81 Srar g1
e faweni & 9t 98® HYA1 F1 gHE B

Options:-

A, B and C A, B duT C, Option ID :- 1013,

= B, C and D B, C 94T D, Option ID :- 1014,

= C, D and E C, D 94T E , Option ID :- 1015,

= D, E and F D, E 94T 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:
3EREddl § g9 gRT Ht 919 & faaor ot frafafy f=1 =i & egea foran man @:
A. 3R] AUGHD depe U BlcAd & HG &I gid Hedl gl

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

C. S §RT 1Na+- 3HCO3™ RiAieR S & mRNA & 3a1g &1 g fowa1 Srat g1
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D. 3rRedl § THiuwy AfreTail @ wESIARH-1(ET-1) & e # i g 21

E. ET-1 Na*- H* TIUIEY &1 BEpIRIS0 auT GHuRy FiereT sifkrerei & 3 faredt
# 3rgadl siqdeH &I Ufed o g

F. 1Na*- 3HCO;~ fymier &1 Triiuy AfereT HifReei & muRayg Bl # siad== &t
gfe ET-1 grT ot foran < 81

fifea fawedt | 9t 98® FYA1 B 74:

Options:-

=A, B and C A, B dT C, Option ID :- 1021,

= B, Cand D B, C 94T D, Option ID :- 1022,

= C, D and E C, D 94T E, Option ID :- 1023,

= D, E and F D, E T4T 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
& Status of cell ene Elnference
$.No rearrangement
surface markers - rawn
ith respect to
heavy chain
+ -
A |;2::4F:" 'r:]I:):DBh'! [VHDIy-CH [Mature B cell
¥
Germline
CD45R*, cD437, rrangement of
B mIgM", mIgD" Ig heavy chain |Pro B cell
locus
Late stages of
+ - re-B cell
lc CD45I|2M\,lr CD43 a VyDIH-Cp
mIgM™™, migD (small pre-B
ell)
Ib CD45R*, cD43*, VyDIy mmature B
mIgM-, mIgD- ell

|E |CD45R', cD4a3t, Germline |May not be a
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mIgM-, mIgD- rrangement of precursor B cell
Ig heavy chain
locus

Which of the above inferences are correct?

4-wIf¥rwT-gag fafdre fmg®l, CD45R (B220), CD43 (Fg@ifyaifer), e smas

UfaR&TAIG M (mIgM) TUT Il Mg UicR&MASYRA D (mIgD) &1 IUANT HYdh
CaltiEa k|

SifRmesT gyepd a1 11 quEsd S B 6 T fue &
ufaR&maAgie (Ig) S gAfa—aTe & e fa=afta foear mar | 59 g@=1 & 91y,
DIRIH1SM B B-HIRIH1 fFwm & i 9o § wifea foear a1 sEaie aun
= wer 5T 1 2

F'“'mﬁ@ﬁr e T o TR [T T Teed

+ -
A |CD45';. ’ CD43hf VHDIH-Cp [ofvusa B ST
mIgM™, mIgD™

[cD45R*Y, cD43* : ey
B ' 'la T= !gﬂﬁmm! ik Pl B BT
imIgM~, mIgD~

ifirs B HIRBT BT
+ = "
e CD45IT0\L CD43 / NuDIp-Cp = (g
migM™", migD i B HIRT)

[cD45RY, CcD43Y,
D VyDIy 3URues B ST

imIgM~, mIgD~

[CD45R", €D43Y, |4 1 sivgan e o1 Rivaaal U qdadf B

IE . of .
|mIgM', mIgD~ IR T

IWIFd B dt frend agt 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 %dd B, D, 94T 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, TR v TYT [s] = 1000K~ = v & S 909 FU=TdT T € 919 v U& UogH SARd
fiferar &Y wRfYE 7fa 2, [S] Frisar Fisdl & 9uT K,,, A% (Michaelis) RRi®
22

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?
HiHHEIH & AT & JeH § = sy 9910 77u:
A. BSHTH & ia¥® | f§¥CH Iqsed H2A, H2B, H3 IYT H4 9 94 8id &1

B. THT HH1 W1dT & o 3itRe fBeHl & N-3ia® g® U+ Mdcadl dissay & Ay
IRIATHAT § HFEHTH DNA & 30 nm d &1 RS0 Hd1 g1

C. 3T fgeHI & N-3iq® Ta! aUT A1y 81 MABTHR Y& 1 U=Rd-3Ja1g Thad-
Jea- &1 ge-r3il ®I ufeafda wear g1

D. 30 nm dg & YHNER UfdwT (zigzag model) & 3JUR 1§ DNA T% &Hi=o1y |
3T § YW HdT ¢ df WASTd DNA dg & B<1g & B dued g1 Fifea &9 a1 aa
Tt Gt Ul B g=ITan 82

Options:-
«B and C only *Had B TUT C , Option ID :- 909,
« A, Band C A, B d41 C, Option ID :- 910,
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s Cand D onlym C dy1 D, Option ID :- 911,
« Band D onlym B d¥T1 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?

T e &9 ¥ 200 iG] 1 ufaay- 3% ABO &d UHg & o f&ar man fauw
SIS W U T 39 GUEI & USRI Bl A S=IT 4T 8:

A=60,B =32 AB=10d4T10 = 98
fr=ifera w9-4 feu e S=wen § voa g FuRe gEafasaia 1A, 1B aut 1° &1
TP TRl UgH $dTl 82

Options:-

.IA = 0.19, IB = 0.11, 1?2 = 0.7, Option ID :- 1029,

« IA = 0.27, IB = 0.63, I°
« IA = 0.16, IB = 0.14, I°
« IA = 0.38, IB = 0.22, I°

0.09 , Option ID :- 1030,
0.7 , Option ID :- 1031,
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-CysA2-Asn
II. Val-CysB2-Trp-Val-Ile-Phe-Gly-CysB&-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])

IL. ([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'?

& TeIgs A1 "X’ R & wanT fag el

TAAT-1, § "X’ &7 ITAR SHAEIRREE (DTT) & I, TUE Wad GebT3isd I9g! &1
RIeM, < uiiuerss! & Sanfea frar e srfivi sral & SrIspdl &I i =it TaT 8

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

II. Val-CysB2-Trp-Val-Ile-Phe-Gly-CysB&-Lys

TANT 2 H, "X’ H1 ITAR HEAiefd ¥ frar mn, ve nfews o f tifes seul &
ﬁlﬁrﬁﬁﬁ%ﬁaﬁﬁm%lwmﬁmmﬁmﬁ%mmmaﬁ
<=itar man 2

I. ([Ala], [Phe])

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

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

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

V. ([Ile], [Phe], [Val])
;?%iauﬁvnﬁ%mmwﬂm‘x'ﬁaﬁﬂmm/Wmmmuﬁ@
Options:-

=A6-B2 and B8-A3 A6-B2 diT B8-A3 , Option ID :- 861,
=« A3-A9 and B2-A6 A3-A9 d¥T 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

Pathfinder Academy

46/84


https://pathfinderacademy.in/

2023022 10:43 AM Response Sheet

Which of the following is the all correct match of the terms in column I with
that of column II?

IUTERY @1 ulaet # uRfire Y fae, faem & 3 fr=y oneel wiwrnalt & S wiemfem
HIA | UEA a1 H O WX T AT §F RA-IR4 1ig ofd saRgdl (FRE) d TR Tl
2| g% q1g aTd A oA TR F1 A0 % U HRPawal (blastodisc) TR WRH AT
21 = SUTER YT % PO s HiaA I H 94T Ual Yo F A= FiaA 11 & v e |

Bl | Bl ||
A | BRBTEI . | o= fERTIEE (PMZ)
B. | PREW M5 i | enfe
C. | PREUDIUDHE 3 | i, | T
D. |®R&TY v, | 2AMUBRE qul 24 HRE B
a4
E. nﬁqaﬁ V. 3”% Wid

Fr=ifea F9-ar oo 1 % Ul &1 $iad 11 & 919 9dte 79 22

Options:-

s A-iv, B-iii, C-ii, D-v, E-i, Option ID :- 1161,
» A-iv, B-ii, C-iii, D-v, E-i, Option ID :- 1162,
» A-v, B-i, C-ii, D-iv, E-iii , 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?

2 7o By dit & uiaa ¥ dad & &

A. ﬁ%@ﬁwmmﬁﬂ%eﬁ,ﬁﬁ%wﬁﬁmm
B |

B. dieif ¥ gwp=T 3 Uit & W&l (chaperones) 3t UF I31 W1 94T 914 H LATE
EMBRYQ ABUNDANT (LEA) WIEHT %7 U% WHg Agaynl HET T ¢

C. St & gep-1 P UlhAT & WY ATHAT T AT H AT T T

D. ABA TuT forafest g et & gramawn @ vafda w=a &1

fru v fawen d ot =4 odie 22
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Options:-

A and C only %dd A 94T C, Option ID :- 969,

= B and D only %dd B 94T D , Option ID :- 970,

« B, Cand D onlym B, C d4T D, Option ID :- 971,
« A, Band C only Fad A, B dYT 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 | GAs iii | Inhibits Histone deacetylases
D |TAL iv | Activates H*-ATPase

Which one of the following is the correct match:

UIgY SIS THIETUIGE BUN &1 IUTeH Hed € ol o vt sifmeen # 39 Iufadw=
T AT W™ d 8| Hiaq X THUTEIUIGH HUI BI giad Hd & 94T Hiad Y Jifad

PIaH X G
A | HC-3nfay i | faferee are oiF Sifteafda &l URd #xa
g

B | wfibiad | i |9 Pl URdBRAE

€ |GA; i | et feudiersarst @i afid #3d €
D |TAL iv | H*-ATPase @I Gfspd Id &
fa=ifera &9 a1 v adle A4 &:
Options:-

=A - ii, B - iii, C — iv, D - i , Option ID :- 985,
= A - iii, B —iv, C - ii, D - i , Option ID :- 986,
= A - i, B - iv, C —ii, D - iii , Option ID :- 987,
= 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.

TG Aol &1 JHAU 67 THIAd K+ UM &1 Hedw@- - ard si-] &1 Ry foea
2159 o1 ° ¥ fodft uer & Srifaf &1 fAdifva s3 & foe ves mueal g
frifera wRIRT @1 dutfda s

A. a@ﬁmRNA%Gﬂﬁ?%ﬁlﬂ@ﬁﬁlﬁﬂﬂﬂWﬂ?ﬁﬁﬁﬁﬂ?%ﬁﬁ?mnﬂ
cDNA &1 UIX

B. IMIad 3T mRNA &1 ATs ASHI # 3id: &uur
C. U U9 wafRni (I &1 Suai +3¢ yuna wid= fFa=hadar &1 snmead

D. He® 3S®! U 59 UUNMA &1 Hedd- HI1 ald oiiH & Jolld &1 RIS ST aUT U
T FafanT fafd &1 SuanT e vune feaiean &1 snead

TAWT & HEt Bd BT gA19 B 1 {6 K* yona & srifufzor 3 agam sem?
Options:-

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

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

= C, D and 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 Column Y

Biosynthesis of two
A, |basic five-carbon |i. Terpene synthases
unit

Repetitive additions|..
f Cs5 units fii. |P450 monooxygenases

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

Modification of
[P. terpenoid skeletons iv- |[Prenyltransferases
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Which of the following is the correct match?

el 30,000 9 3Tl TUATTS] &1 WRAYU HA & faw oF o €, FFd IR Sadzagur
IR0} R Bid § 1 A SIadRAuul aRuT S G (Prad X) a4T a5 vgE Torgdi &1 gt

(FTaH Y) Ya 1 T 2:

HIATX HIATY
B. ';-’jﬁq“"‘m"i”“' fi. |[P4sodFIsTRifRY
c. %ﬁﬁméﬂ WS NPT Lo |ymG-coaRd
|D. %ﬁqmsaia‘iﬂtrhaﬁqliv. Pﬂﬁﬁmﬁﬁﬂ
fA=ifea 19 a1 e udle Aq 82
Options:-

A - i, B - iii, C - iv, D - ii , Option ID :- 989,
= A - ii, B - iii, C - i, 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,

Pathfinder Academy

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~ /|

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

f=ifera Yafem 5 faftr=1 shl & fore (a 9 e 9@) Ue Tafdes AT U1 U6
TER® ARE TRt g1

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 ¢ is more recombinogenic than the other loci.
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T fawud &1 gaT o b 9UT ¢ & §19 &1 Y& e gAanmsi 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 & & & W&A HI T;I,FF-ITff d TUT e & I &1 v
3if¥re g=aTeil 81, Option ID :- 1034,

= 1 cM is equal to , Option ID :- 1034,
= 1 Kb 1 cM, Option ID :- 1034,
= 1 Kb &% §9ge g1, Option ID :- 1035,

« If more markers were mapped between d and e, the genetic distance
between d and e is likely to decrease gfe d auT e & o9 A sifafvea fgsi &1
A= far s, Mafie gt Yyaadr @H & 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 numbers of the two cell types
during the course of a viral infection, considering that the virus is cleared

by 14th day?

UTHid® e (NK) BIRISGT 9UT CD8+ HATgeicliad® T AHIGIHIRIHIE (CTLs) §RI
DIRIHIaa o faury] et SR @1 gea far a1 98 9 o2 fF 147 fea fauy
Ted 81 U, Fifed B9 91 v M i) @ hur & SR g SIS YeRl &
SR W # 11 9t uftadH) @ IdledT 9 uidT 82

Options:-

Virus specific CD8+
NK cells pcens

0 Days after viral infection 147 Day
- r
Option ID :- 937,

NK cells

! Virus specific
f \
1] CD8+ CTLs \

14" Day

0 Days after viral infection
] - ¥ I
Option ID :- 938,

Virus specific

CD8+ CTLs

0 Days after viral infection 14" Day
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Option ID :- 939,

Virus specific
CDB+ CTLs MK cells

# )

147 Day

i Days after viral infection

L I

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

WUSIHEA (Fragmentation) WIFTa® Talardl & Aeqdi &1 & B YA # @ivsd 2
3 81 v @ivsd H wrgt for U gdadi fa=ma a= At omeRT & gf & o PR
(mqsaitg%'rl%ﬂq , TAUST & ATHFR YT §IF Heriad & Qe & dod § e s
AN =T |

A. 73 TS B go H oI |vst 9 werfa wgRar &9 ghit

B. WEIITe UERT @08 ¥ PR TR R giit

C. WeTTia WeRaT @S & g Hifde d@gerear i AR gifh

D. I8 OYT SIS AS! & dq UeTT YRl B gaAT A1 B1 o g |
A Tél® FAT At ey &1 g B

Options:-

«A and B A TYT B, Option ID :- 1081,
» Band CB A4 C, Option ID :- 1082,
» A and C AQYT C, Option ID :- 1083,
» B and D B 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?

= wyAl WR faaR &9

A. BIUSEH B12 UF HEYfas S g1
BWWWWW%WWWWWWW
ST B

C. grIfed &1 TdifeA & Ufd SrRfed Sawara § 919 Ue S JEY 33T gl

D. TIIgH Seer e AfUTHArsif o1 IR0 HHHUI 3ET & FHolf bl fA=aR s
yfaufed #ed g1

fA=ifera @19 a1 ve faeey 9t w8l syl &1 e=ifar 82

Options:-

«A,B,Cand D

A, B, CdUT D, Option ID :- 869,

=« B, C and D only

Had B, C d4T D, Option ID :- 870,

=« Cand D only
@dd € 94T 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 (3Tgadrsll STfdge a¥-IV) & 3R Agaaieidl & (ifed @ a1 998
rgadieial F IHACS Tdor A TuUH 3T §3?

Options:-
= Nymphaeales/fHFsted , Option ID :- 1061,
= Monocots/ T&dIeUAl, Option ID :- 1062,

= Piperales/UTsti¥ed, Option ID :- 1063,
= Ranunculales/ ¥T&%ddY , Option ID ;- 1064,

Question ID:- 232

3'—*5//':__\\3,?5'

=
i , v @45 ’
R g b 3

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:

e
3! smg. 5

@ﬂﬁﬁﬂﬁﬂﬂgﬂ_ﬂgﬂﬁﬂiﬁ?ﬁjﬁﬂﬁDNAﬁﬁﬁqm%w%%m
A - 3%H | ARY DNA & ufopara @t quifar mr 21 PICEnIiE
Tl DNA TS &7 3T guifar 2 5 pNA dw@uwr s’ a3 #t R d g d
YT I8 U SWFHS B suifa w AR w=war 2 (a@ﬁ?Eschench;a coli & U®HOT
)| DNA #t (5’ a1 3") & for gt mn 21 goge & Tl e uiopdiu &1

TR fRArg 0’ A iR ar man &, 9wt IFT A9 Teeel @1 wiagdea v Wy g 21
gOga ¥ A< ord I 3 3 @ quilan 8, wate ag di (a, b, ¢ @ FiRw) st
sl ® quiar 21 uiaey uehkfa #xa1 2 v

Options:-

ubidirectional mode of replication wherein synthesis of the Okazaki
fragment marked ‘¢’ occcurs prior to those marked ‘a’ and b’ Hﬁl@-ﬂ'ﬂq
fafash faft fomae ¢ A iR sl @s @1 fFmior ‘a2 qur b/ @ iR 4 usa

BIaT 21 , Option ID :- 925,

» bidirectional mode of replication wherein synthesis of the Okazaki
fragment marked'a’ occurs prior to those marked ‘6" and ‘c’ D‘f?l@-ﬁ'qq w1
fafeh faftr o a7 @ Rifa sieremst @s &1 Fmfo b7 aur o @ ~ifeal @ vga g

21, Option ID :- 926,

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

wvaigdl fafy e ¢ @ iR sioemet g o i e qur b @ tm@r
BT 21 , Option ID :- 927,

» unidirectional mode of replication wherein synthesis of the Okazaki
fragment marked ‘a’ occurs prior to those marked ‘6" and ‘c’.

il fafy forad ‘a7 & RifRa siererait @ &1 fsfor b 9w ¢ ﬁﬁﬁ%ﬁ‘f@ﬂsﬂﬁm

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?

TF 77 S ar & U@ X-30aS d1Y "ddl S@ivad- § s f% 29°C T YUl Ty 18°C
U Sig-&d §, SUHT Yeh0T ST T4T:

A. U I HIGT & 91y

B. Ush Hral fOrgd 3™ X-Torgd &

gfe a1 uRkfRufd & fgu 7 st &1 29°C W fawRa foran mar 9t S wafadi # R-Hrer
T 3JUTd T EHI?

Options:-

=A- 1:2, B- 1:1 , Option ID :- 1025,

=« A- 1:1, B- only females A- 1:1, B- qut'{ , 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

(pM) 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.
ey HIRE1s o Agee uikaed & dgif # f= sy 39 T1u:

A. FTS¢T TEUI &1 U aRIT3MT Y g=ian §, K,,, & AR (pM) Ja1 § I=-
SrRfed wuTTRll & fore qur freideR (mM) Hm & FA=-erRia womelt & forw

B. G¥dSHR AtNRT1 1 U& fgo-3rqRiaa Agee ulvares 81
C. AtNRT 1.2 I=-33ad g0l § YT 7l g1
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D. AtNRT 2-1 T4T AtNRT 2.2 f=1-arziea ugur & =nfira giar 21
Tt Tdie HUHT gad fawew &1 gA1d S|

Options:-

=A and D only/&%dd A YT D, Option ID :- 993,

= B and D only/ &ad B 94T D, Option ID :- 994,

= A and B only/%dd A 941 B, Option ID :- 995,

= A, Cand D/A, C YT 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 mRNA 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?

YR HiRrest § dig garifa & Faaa & el § A= sedie- -1 91 3@ 81
A. @8 @1 JuiRAfa & TRIBRA Ul mRNA &1 TR 30-THT 9¢ I1dT ¢

B. g @1 =1 Aisdl &1 a1 # ¢ib U6l mRNA & 3'UTR H $© JdRady a9
e ot g it N " e

C. Ugl 9% & o1a SIR®1:l 1 o-vafAfea 4 Iu=iia féur siar 8, dig &1 fA= digar &t
AT § B I8 mRNA & WX H gf$ giar 3gar 81

%p. PiRe3 # o9 dig it foran Sirar § df giw i 1@ mRNA &1 W digar & gedn
|

IR AFAIFHHI & YR R [AHifed F19 A1 v HY= GuHIfdd uiezg &1 ¢ziiar 82

Options:-

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

the gene is the requlatory site ';’mﬂ?h‘—r el &1 fam= Had Glﬂﬂ"@? & W W
EIaT 8, IUT Sii9 @7 37 3ide fSame we 81, 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 g ZIABRA UTEl &
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firerfea ) Wia wear 8, aut dig &) SufRufa & ciawie wrd = &1 sawmaun gian
21, Option ID :- 915,

= Regulation of transferrin receptor is not sensitive to iron g'l'\tl'?b‘ﬁ:l DI G

= &g dadl =1E1 81, 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?

TP UANT H, U URTRI® SIHIUT (Xenopus) YT & 3ifafé R sifkmest w v
WIS A1 (beads) &Y @1 4TI dgWRT=, A9®1 A Uldefaw 1 fau=or gaml afe s o
ufdefaq &) "igar 1nM B 91 T8 A1 & HY & i1l # Xbra o9 @) sifbeafad o1
ufa wed 21 afe 7l | ufaefas @) gigar 4 nM 8 @ SR J Xbra @) sfieafea
BT IRUT BT 8 TG Had TSI | S HIRGT Al & gt W 918 a1 uRfeufa o,
THTETS (goosecoid) ST &1 Afrafad Hid A-®1 & Aulel® <™l TR | IR uidefas
T A% gl il & TS BT e T8 B2 U | FdATEl adT HIReeT FHafd &
frufRor § ufeefas @ yfier & dgd # A= wy= 99T Uy
A. Ufeefaa @1 3= Higdl THIHTS (goosecoid) Hi Uikd Hdl 8, Safd <A Higdd
Xbra &1 Ufvd &l 21
;Eﬁl?ﬁqﬁwmﬁaﬁ%wﬁ%aﬁ-wmﬁ%mﬁm
|
C. uidefaq <) Tigae <) f& Q1 siAl & ifireafed &1 damad 781 HIdl § SIRIHTe H1
oo g o aurgeg  ¥99 & forg =<l B
IR B A HYT/HU= 98 82

Options:-

= A only/&dd A, Option ID :- 953,

=« C only/&dd C , Option ID :- 954,

= Aand C/A dYI C, Option ID :- 955,
= B and C/B ddI 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?

sigail # arufd=u & deH 7 f wyEl 1R AR #3

A. ¥ IR & IWIR YA & =01 & fore a1eT araraRor &1 IuahT w3 g

B. ¥ IR & WA’ AI0HH & TR0 & e 911 arararon &1 SuanT 78l #d g1
C. VR a7 sy ufvad= g1 g g1

D. ¥ A9 HAGRIH 1 910 & T ATHd fawdR H 991 7@ 9ad gl

frifea o 1 te fdwen sramardt arasHl & wéiear | fefta @ g2

Options:-

«A and D A 94T D, Option ID :- 1049,
= Band C B dYl C, Option ID :- 1050,
= Aand C AdYl C, Option ID :- 1051,
= B and D B d4T 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 fURkfd gfaasierss Jfeae 3 9ga®i DNA I4T RNA & UTHa® UHH| &
ST BT HId 81 Y[FaSNegs] & Aq HA & Fa # FS U A UM e 10 g1
fA=ifera @19 91 U &YH Tad 8?2

Options:-

= Biosynthesis of both purine and pyrimidine nucleotides begin with ribose-
5-phosphate and purine or pyrimidine rings are built on it. qﬁ? GO ESIE
Yfaaaiergel gl &1 SauRAYUl ASAT-5-FTEbe & AT YRYH Eid1 § 94T 5%

SWR i auT RS gl &1 fAafor giar 1, Option ID :- 881,

= The first purine nucleotide biosynthesized by de novo pathway is inosinic
acid or inosine-monophosphate. -9 i oy gRT waw

ECRECIVGRY TE]
YfFaaierss AMEAIRIHS 3 3YaT ASAIRH-HHIWRbe g1 , Option ID :- 882,

= The first pyrimidine nucleotide biosynthesized by de novo pathway is
orotidylic acid or orotidine monophosphate. 79 fraior oy g1 U
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. UEfiSTEde 3YST TMP &1 =9y fe3iwi- uMP ¥
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YEfrergde = grT fEeie==f- TMP & W41 g1 21, 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?

w99 e & ded 7 = sy 39me

A. I1gfead B &1 A9 fAafor aur faamr e d #1fRrer 9% & ww & foe sifvard g1

B. Ao B auT Wafta Igfda nfid #EAw (CDK) &1 dg fAaior aur fa=mn #ifdrer
I & WTHA & fore arfard 21

C. CDK &I gftraar Ifthae au1 UTaiT® WRWIRdIs g1 | fafafia 8id g1

D. YWIHIEREMT (Rb) G2 ¥ M HHHU & U UIERIUF & ol H1d Hdl 8|

E. Sic 1 &1 fAfSpyur s 3wt & "wau & fow et 81

fA=ifea 19 a1 v 9 Syl & Ad @) g=ian 22

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. [FefEEH X. | sfemeq

B. [g3ITART Y. | Shifaq siter=a

C. [CHWRET
D. [PIEdaltbIgH

Options:-

«A, Care X; B, D are Y A, C %I fi@H X 9; B, D @1 fi@= Y ¥, Option ID :-
1053,

«A,DareX; B,CareY A, D &I a9 X ¥; B, C &1 @< Y ¥, Option ID :-
1054,

« B, CareX; A, DareY B, C®IfiaH X 9; A, D1 @< Y &, Option ID :-
1055,

« A, BareX; C,DareYA, B®If4aH X ¥; C, 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 Q) By inhibiting antigen delivery to class
| MHC receptors on virus-infected
cells thus preventing presentation of
viral antigens to CD8+ T cells.

g, | 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.

wiad “x” fafi= faumupel @t ve Ot uga ®=ar 8 auT eiad Y wRurdl 3T I 99
& Torg W w0 9§ wgul fob e fehaiafer o1 gmiiar 81
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X Y
A | Eitesfed () | farsToy wiesfira PifeTel o & |
MHC Tifgat @ ufaer faawm
Uil &I AP BN, Fawaey
faTupTfa il #1 cDg+ T
G IREAR EAR S RE U]
3AY G~ HE|
B. | BUY Rywciay fauny | iy | 39T Afeg0r & g1 niaRedl-
(HSV) ey {31 9 |91 HIb |
c. | afeufar fawm (i) | 2191 ot # Fd) uladH
Hah ford ufdort fafdear sed
2l
D. | ArFa Jvem (iv) | IFNoy, W fasToRIeh
Syt gy TBCIHIEA HI Uial § 9919
(HIV) D
few Aa B ug== B

Options:-

A -0} B-ii; C-iii; D - iv, Option ID :- 945,
« A —ii; B —iii; C-iv; D - i, Option ID :- 946,
« A-iii; B-iv; C-i; D-ii, Option ID :- 947,
« A-iv; B-i; 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?

5 e givdw & siaive & F Sueey sifedie @1 vaurT e e gkt
2, 9 tr o smaiTedia gea-amamER 1 AAor s 81 9l sl gen-ammaro #
e e ardq wfRmETel @ ugi aifedior @Y oyl ¥t wme, il § @ wA-d
ufdpar @yaaar F87 g

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. sttt araERy & wikmmal J Iﬁq—q’ R_r
HIF-1a # HYaadT sifedio-AR gEgifaae grT, Bowaey Jdg-3ERIU® UIeH VHL
ERT SHPT TIaA FAREHET auT Wi siae-T| , Option ID :- 941,

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

not take place as suffici%nt oxygen will be available for oxigative
phosphorylation. FfF Gllﬂ'-\‘-’“ﬁiﬁ:il TTEp it & o wata siwfier &t

IUARIAT FHft, TRAI WHIG BT AiTATAA 8 AT TUT TR IS BT SUTRO A9 e H Agl
8N, Option ID :- 942,

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

HIF-1. FrdR =T &t srfirerfea w1 8t smeeftl |, option ID :- 943,
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» Lactate generation in the tumour microenvironment, which contributed to
M2 polarization of tissue-associated macrophages, will continue.

3Y¢ Y&H-ITATaRUT H dace BT URAYU ol fh Hap-Hds gad YEHBISHT & M2 YdIHur
# AT HdT 8, 98 9K I@71 , 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?

fifra $5 FU= dil § yeT a9+ vy & ey A &

A. Sfawp! & ufehar grR1 glaaaes # dxafid 811 arar uyd f§-oda (2¢) dife
TAgdIde 2l

B. TIS®Ide giaaas 4 fHeaet walaiaH & yaw wdar 2|

C. C, T & IR YT B a1a TTSehIde S0P 4 gRd a9 § Udw #3d 2|
D. a13A &1 ufvaed WA A Yot § g6 2|

f=ifera @19 |1 v A« a4 82

Options:-

«A and B only $9dd A 94T B , Option ID :- 981,
= A and C only %ad A 93T C, Option ID :- 982,
= B, Cand D B, C 94T D, Option ID :- 983,

= A, Cand D A, Cd¥T 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 G, 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.

et sif¥rei=r 6 WidA gfitra wifgai (GPCRs) TfeAmsfia ageay & g1 o1l Sl §,
I9H ¥ 9gd ¥ (GPCR) 3UA THT HI WTeHT freeil-3idg ToIgH WIpIferdst C-B (PLC-
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B) ¥ Aftra 73 Huiled #v) 1 T& G A RR 6, F8a 2, 39 1 3 I
qUTHIYT MSAIRIeIa BTERIfefis Hera- Uy &1 Afspg &l 8, oif i pLC-B &1 3=t
UHR I Afesg wedl g oY 5 Gs viEgia agas o dl 81 AEAIRed TREiiis
Whad Yy F frare afiraeni & W1y oo Wi Y 1 fhu M}, REd ue wdl T8
2| Tad fawer &1 g S

Options:-

=« PLC-B acts on phosphatidyl inositol 4,5-biphosphate (PIP2), which is
present in the inner half of the plasma membrane lipid bilayer. PLC-B

SgAIRICIA 4,5-fdpRbe (PIP,) WR foral dl 8, o1 for wrewr et
fofts fgwar & siadig aref o SufRua 8d 81, Option ID :- 949,

= Activated PLC-B cleaves the PIP; to generate two products: inositol 1,4,5-
triphosphate (IP3) and diacylglycerol (DAG). 9f$sfid PLC-B €I ITUTGI &I ITH
3 & e PIP, &1 fagfa #wdl 8: sngAINEa1,4,5-¢gWrabe (IP3) Tl
STEUAEARIERE (DAG) , Option ID :- 950,

= IP3 is a small lipid-soluble molecule that binds to IP3 receptor on plasma
membrane thereby increasing Ca2* concentration in the cytosol. IP3 & 54
fofUrs-ga-i=ia &u g it & wean Bl w IPs d 9 e 8T 8, haRawy
HiRIeIead # ca2+gigdr @1 941 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 ca2t
dependent protein kinase C or PKC. DAG b= A faefea i WIsiiAe o &1
faAta= war 8, e SuhT teeATs! & 91Y TReraf=+1 & d=zauu | gar 2|

DAG CaZ2+3fid A ®1EAw € 3@l PKC &1 +ff Ifera &3d1 21, 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?

f= ®y+ & UPGMA d& (Unweighted Pair Group Method with Arithmetic
Mean) & @&V &I gfofd & & fore g4mar

géggmﬁﬁ%wwaﬁﬁwham%m:wqﬁwﬁaﬁaﬁhmﬁmaﬁaﬁ
|

B. U8 Us ARIHHE T & ugid 2
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C. Y& 9% TS TASUT SATSE € 99T uiufie g&f fHaa 21
D.wﬁmﬁmmmwmama@uﬁwﬁ%ﬁ@maﬁ
3rgafa &ar 21

fa=ifea 19 a1 v fawey 9die d&un w1 guifar 82
Options:-

«A and B A dYT B, Option ID :- 1113,

= Band C BdYT C, Option ID :- 1114,

= Aand D AT D, Option ID :- 1115,

=« Cand D CdYT 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?

WRided & ded d 7= Fy= T8 :

A. URia®! | gladifia side gRghadl gid § a4T Ul "l d 99T aHe- Haa
& UIRG YN | Uidaiida gRIgdt 30— #3d g

B. U HUfUd URIAY® UH Shls & W] U&TdRUl Y Tohd gl

C. U&TaRUI S TeAT faaiu=T 3yaT ufddia= ydl Toh Ul 3 &I T -+ I TR
gfeafda s 9@d g1

D. T&aUI @1 ge-1 faeiu- 3ryal uladd- 3ad &% aod & uig U Ul SihH &l UH
4 R R uivafda "8 & 9@d 1

E. WdPdIa U&iaRo AeaHemad & gRT SRR &id ¢l
fr=ifra @11 91 U &l HUET & Ud ©I S=0TdT 82

Options:-

=A, B, D, Option ID :- 897,

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

= B and D only %dd B 94T D , Option ID :- 899,
=« C and E only $dd C 94T E , 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?

HewamEA (99 fF - SumEEH, ARG gy TdHET) Agayul siftges g™ &
N & dwewra ufaferar & fore Aeyul YT 3er #d ¢1 39& de d = s

¢ T;
A. HEHIATREA AT § FRR ARas® AY FT TR H 95d g1

B.ﬁgm (DD) U Ya-I=iid UTgH ¢ ol T L-81uT & SiumrgA | ufvafda
Hedl gl

C. SIUMTEA B- eESIadas (DBH) U HU@ I TuTgH € S 3= ufshd wia & did &1
gE- Hdl ¢ dUT I§ SIS &1 Tk # ufvafda &=ar 21

D. TFATEAUAATAUATE-N-AUTZACah e (PNMT) TF Ya-=iia Uorrgd & off &
T@IEIcaamel gRI Uf¥d g1d €1

fr=ifea fw te & w31 &1 9dte Aa 82
Options:-

=A and B A dYT B, Option ID :- 1009,
« Band D B 94T D, Option ID :- 1010,
« Cand D CdYT 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 H
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A. qﬁg?mmwﬁﬂmmmﬁﬁmﬁ%waﬂmﬁmﬁm
G |

B. WM gdaci &I a4 P680 ¥ TIAT § a1 AHifd+H o & fAaiur g QA &1 wHmaRd
foran <imar 21

C. D1, UTT PSr & WY & T WIEH SUTHS &1 Hed psbD S §RI BT 2
IR HYAT BT FAifed B9 91 U A Tad 82

Options:-

«A and B A dyI B, Option ID :- 977,

= Band C B ddl C, Option ID :- 978,

=« Aand C AdYl C, Option ID :- 979,

= Only C %gd 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

ﬁ&nﬂﬁg\mﬁﬁ (PIAH X) TUT 396 "B § FRTge & 1d R & A1Y JIH A BT
g1g B

HIAH X (Hrifor) Tl | fIR1de &1 SRUl

A | AyHEE )| HUEaERS

B) | vl i i) | P ST

) | Pagumi iy | STEalith-s

D) | foe i) | Faifsifees
Options:-

wA -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

w19 YSlifa U TeadiId d&mi (S 1 U98R, AR, TeH) $ Ue Ielfd ifiered &y,

TS feU T8 U | 3(UET UHUl § §a?, §H ST Srdl €

Options:-

A syndrome U% f4gH, Option ID :- 1117,

« Trait flexibility @&UT FH-9dT , Option ID :- 1118,

« Plasticity g@-=iiadl , Option ID :- 1119,

= Character displacement WYt fowim= ;, 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?

AT SRIY rhﬁ@g;m; (hCG) TF AT (placental) TSN § T 6 Tulawn &
m;rﬁ%mﬂ% Hia fits @ g™l & W&l &1 AU #a1 81 hcG & g & A=
HYS I10 T

A. 0% U WESNEH ¢ R fdeeis aur eiuas= g &1

B. TE U 4IY el IULHS 4T U aY dieT SUCHhe Jod Toh faumfgay 21
C. U8 U WY 3T IUUHP qUl T Y dfieT Suuehe Yo U fauafgay B
D. hCG LH YT FSH & #I7T IUUG® & 4HFT ¢l

E. 399! SulRdfd THIU™ & 6 T & I vaad # aut muiu™ & 14 e & S @
A urfY ol 21

fifea fra we & 9 98 wu=i &1 99 82
Options:-

«A, B and D A, B dT D, Option ID :- 1001,
«» A, Cand E A, CdYl E, Option ID :- 1002,
« B, D and E B, D YT E, Option ID :- 1003,
» A, Cand D A, C dYT 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?

TUSEINIA- AR TUTRUI §RT YHFU FUidRul I8 &1 IUANT H3% ¢H waIe
gﬂ%ﬂﬂﬁﬁgﬂﬁﬁ%&ﬁﬁﬂ%ﬂﬂ%ﬂﬁﬁﬁﬂ%ﬁ@%%ﬁﬁﬁﬁﬁmm
GE!IiCIITI'CIT z

Transgenic express level

(L1

1 2 3
Transgenic plant number/event

9 10

FURE afeE w R B ¥ e T s S e feg g -
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A. TS T=T 4, 9 TYT 10 S 7 TReNA & 3ifirenfea & 3= Wi &) ¢2id & 999 axgs
¥ ¥ TR @1 9ga ufoai g

B. QY& TWAT 2 TUT 7 & URSIH IdHT & Fed A H Iuivad 2|

C. TRSHHY Tielf & ot Ieii= # fafi= wuel w= uReiq & ufagl @) fir d@eng
IfafidE 8 g&d &1

D. URSIF & AfHafed & wR &1 TUIfdd &3 § WUl Soiiq &1 YfaeT =21 gidl 81

;ﬂwﬁqmﬁﬁﬁmﬁﬂﬁmRNAmmemmﬁmqﬁ
|

fa=ifera o9 a1 v e It adie wy=T =« gmriar 82

Options:-

«A and D only %dd A TYT D, Option ID :- 1133,

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

=« C and E only $9dd C 94T E , Option ID :- 1135,

= A, D and E only %ad A, D TT 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.

ffye 3o 9% | uRHsd AgeieH @ HUSR 21 faereu A-D 4= <30 & ufvdisa
ﬁ@m%ﬁw%%@uﬁﬁ?ﬂaﬁ%

A. 9E # 99 e

B. IR fagga o e

C. Wpld® e a3l # o9 RRIsr

D. JRNRE Arggre i

SWRIT G & gAad o ISR & & IJUR HaRYd Bl

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.

I ey &1 g1 o2 o) 75 wuwn: smmafere wiedt gyt 39% gaged wrafes e &
TP Od &1 g=IidT ¢ g IuanT gf a1 24fie gl 1 a1 3+ & fae fear o 9&|
Options:-

=Wilcoxon Rank Sum Test and Paired t-test Ra®aa Y& 99 Uﬁ&I'UT qur ige t-
THEUT , Option ID :- 1121,

= Wilcoxon Rank Sum Test and Spearman correlation feaeTeaT Y& 99 wdieu
qYT TWaAA SIfved , Option ID :- 1122,

= Spearman correlation and Kruskal Wallis test WA I aur EEsdiG]
q1ferd gdiaror, Option ID :- 1123,

= Mann-Whitney U test and Pearson correlation AH-ggle- U fidaq sifvas ,
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
& fafved TorgH =ity & fam1, Frifea emEHl @1 19 91 s 34 Ue uifad ugad
Harew A Walta WaTed| & Sl & Ha == AHEAT & 1Y U IRa® AfAa= (Insert)
& g | IuEnT foaT i gdme

Options:-
Insert Vector
Sma | (CCC|GGG) Sma | (CCC|GGG)
| r
Option ID :- 1157,
Insert | Vector
Sma | - Hincll Sma | (CCC|GGG)

(CCCIGGG) (GTY|RAC)
Option ID :- 1158,
Insert | Vector
Hind I - Xho | Hindll - Xhol
(AJAGCTT) (CLTCGAG) |(AJAGCTT) (CLTCGAG)
u 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.

STHAT W9 FUTIRYI (BGC) H UF AEET | FHAfdHU™l &1 AgRi # gadd &1 RS
ydIfad fordT TR | = &1 g1 $3 ol fF BGC & de o udie 781 g1

Options:-

=«BGC is present in bacteria and eukaryotes suggesting it may be present in
the Last Universal Common Ancestor (LUCA). BGC 31T auT W’*flﬁ'@lﬁ A
IUfRA BYd1 8, Sl % a7 geima ¢a1 @ T sua SufRufy sifem wdim Svafiss gdw
(LUCA) ¥ 8 9ed1 g1, Option ID :- 1109,

» BGC can favor the fixation of deleterious donor alleles. BGC &I‘ﬁﬁ’TW HGIH

gHfam el & RS0 &1 sgHifed 2 J&od &1, Option ID :- 1110,

= BGC is an example of nonadaptive evolutionary process. BGC R &Iﬂﬁ
Wit faeria ufshar &1 & Iereeur €1, Option ID :- 1111,

= BGC selects against maladaptations resulting in fixation of only
advantages mutations. BGC g3J®d-1 & Uid AT Hdl § BAweyU Had ATyve
Iafyad=i &1 fRrieur giar 21, 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?

% -4 91l 9 & AeH H 4§ adifed a1 w1 o 39 St qegul &
3ird wHg & ga-1 | a5 aut | guiaw @t 20 yefour 2-3 Jwre gd € gitid 8 9
&1 St U, I W SdIeA @1 &Far W &9 g1 it S il g1 39T § Sue auifk
quH & forg f s vwarfaa faeg Ta:-

A. JUIHR U SHIUTG® STaary & uid ufdaforar fem@m 38 § Iy 59 1 d WA R
Iuae g 8l

B. Gd@ el Youu] IRAUIERIG! & ufdaifiar & gig Ia— &2 faar g1
C. QU] | TSOUT GUT B Ihadl 3¥ds 9e-l g
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D. Bd W 91 Wg¢ ¢ T IR Iudsd gl § 3d: Bad v T 3
fr=ifeea o a1 te fawer Wit wdte guifaa fawool &1 qurfar 82
Options:-

=«A and C A dYl C, Option ID :- 1085,

« Cand D CdYl D, Option ID :- 1086,

= A and B A dYl 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?

wifRrerel # A manmH & d@ed # A= Sy g+91e T

A. WY (Cargo) FT 119 a4 gidT § 514 & freron & gRT SmaRur Wi wwaar an
AYAE U F TUYFHIV Ahawd! d Adx il g

B. ER & UéH &1 fAafa %aa cOPII-3mavu %ﬂagﬁm‘r&ﬁ%mnwm%l

C. THIMEe® Ty duUT/ 3Ydl TS [Migfes oy TR W H1 IUANT giaT 2|

%p gfewrsil & 3Mae= # Rab Gg & Y AR gEBNFHe (GTPases) IMAA gl
|

E. TN maRwr gaa gfewe T &1 uiag used il @ gra- Tesht 97 9 g
3: Bl § Hdl gl

for=ifra B9 91 U6 SRS $YAT & U A9 $) gufar 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. TFHIET UEeTPH c s § (wafy v #) § 99 a3 | ameg g 2
B. §aa¢i UG & IIfd Hdl § Bawsy AT b vl BIEpRIARA B

C. TASOGI3T § DNA HlaedIad &1 Udel T § SAaRIfd o 2|

%). TIM YT TOM WU &I YHIAd HPb GAG ST § Wi AN i ERITd Hedl
|

gt Tt Fu=T | god Ad F1 gAE B
Options:-

A and C A dYT C, Option ID :- 893,

= A and B AdYT B, Option ID :- 894,

=« Band C B ddl C, Option ID :- 895,

= A, B, and D A, B, d{T 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 H, HgTEM™I a4 39 g Fuiia fere & dea grr aivfa spifgea dis &1 qawr oo
TR GRT PR g1 2- S i 2T XRE USSH (R qrfaeed gRT Bfed) ged
B 910 oI A U SAda=H | §F a9l LY disl & Gei-il DNA &1 EcoRI ¥ Uifd
#T¥ R o9 IAIE ¥ cDNA ¥ Tiférfiga a1 <1 ® & Ue RFLP W90 30— i1 21
frmifea s daur Wy &1 fge 2

Pathfinder Academy

73184


https://pathfinderacademy.in/

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

Position
of well

IWITd & ATYR WX Fr=ifed o197 91 ¢F $Y7 o4 22

Options:-

«Lane 3 represents genomic DNA from plant with wrinkled seeds. T4 3

Rfgad di<l ar WY & el DNA &I g21iaT1 81, Option ID :- 1037,

« These DNA markers are co-dominant in nature 3 DNA fUsd Sguyd! Il'cp‘ﬁf
g1, Option ID :- 1038,

» Lane 1 represents genomic DNA from plant with round seeds T4 1 UGS
a1 Uit & Heil-l DNA ! gxifa1 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, g F, 999 & Teil-l DNA w1 fF Asa & &1 & UTd g3 39 RFLP §RI
fawfte fvar <iTQ, 9y 1, 2 YT T are 9R= @7 SUTd 2 ¢ 1 :1 N1, Option ID
- 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.

TARDIEIged aaul Jddgl WY § Taie gAIwEed Aau-dg-1d Ud § | TsdIhiged aul
TANPEET & &9 F SR ) IHI F e BT FuF g9T T

A. EHIHIZEH AR & g0 D FSTT & |

B. [WROIBIgeH Ahd &0 A T4 & a9y g & wifda $var g

C. pIgEH! & Te-al § YF ST UgU B UfeRIY B # e gt B
D. pAIBIEeH! ® 3Ma1 & Raa®1 # ysaTed 9t & 3w gl 7l

39 fawew &1 gAa ®1 orgd i a8 sy=1 &1 A9 g1

Options:-
«A, Band C A, B dYT C, Option ID :- 997,
« A and D only PATATITID, Option ID :- 998,
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«s Band C onlym B d¥T C, Option ID :- 999,
=« B, Cand D B, C d41 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 TIUA 12 [ 1 (8%) P UHITAd Hdl €1 Ueh S8 ol f& grsfia—ait
TUgedl (HWE) # g 581 U ToiT-9ga SUTEl SfiF & IR0 8% Y &1 3¢ §,
Hfgant fou U d ae® A & g duifaa 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’.

P
o -

(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

llowing

B. I}NMISH with delta probe fi. | B
o
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microinjection of pmari mRNA
into fertilized egg.

WMISH with delta probe
following

microinjection of antisense RNA iii: | BothiAzand 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?

ﬂggﬁmﬁ(sea urchin) dgEsl & ARAIPHIT O T grHR Wi Pmarl &1 Afsqur
1 31T &, Gﬁﬁ?hescaaafﬁlmﬁhaﬁaﬁlﬂaﬂ?ﬁ% 4l fF T eHex W $1 Fed
lﬁaﬂ?ﬁ%| Hesc%ﬁmﬁuﬁﬂwﬁﬁq%ﬁ:’l(oena)% s afiafaa 1 SwanT

amwmﬁ%wﬁw%wﬁﬁm%ﬁwﬁmﬁma&ﬁﬁ%waﬁm%

R 3w (delta) WifdE &1 SUERT 3% Yl 5915 @ HH20T (hybridization)
(WMISH) f&ar man 8, ford wal ‘A7 & gxafen 4 81 U1 & aret ur &1 ' § RifRa
f&ar T B

B

M
o

{Image from Revilla-i-Domingo et al (2007), PNAS 104: 12383-12386)

fr=rifera ARt wEn % OF WUE #1 Haqur gxie § (PIaT A) 9U1 98 R SEi fF
HHIUT @M 74T (HIaH B)

HIAT A AT B

A. |hesc WiféE F 91 WMISH i. | A

B. [g® fAfd 3USTo] & pmar1 mRNA & fi. | B
geA3id: &Y UK defta Wi & Ty
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WMISH

g fufEa Sus # hesC & Ty
(antisense) RNA & g&H3d:8U0 URAEd fii. | A 94T B &I
[delta TRkfar & AT WMISH

iv.

A dUT B BIS
BE|

@I U1 U 35y Siad A 94T B & S &1 981 134 82

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?

&Y % & SR Aequorea victoria I WK &1 UlddIa=iia Wi (GFP) @1
Idud RRa¥ 395 nm YT 475 nm TR g1 SIHT Igoi- RRE 509 nm W &, o &
TR JUISHH & &< V& | 81 39 THgI WUl & Tee-Tdgl e H, GFP & iU &
fore yeem=r &1 Hia T4 87

Options:-

=« Blue-light emitted from the oxidation of the cofactor coelentrazine is

energy transferred to GFP. HgIoR& Hﬁﬂiﬁﬂgﬁ & Sfferdieeor ¥ Igfora e
UHTR el ¢ o fF GFP &1 gxaidiyd 8 Sl 1, Option ID :- 1149,

= Blue light emitted by aequorin present in A. victoria is absorbed by GFP A.

victoria § IufRa tgaiRT gR1 I@fla e UoTw GFP gRT sra=nfyd &= ferar wiran 21
, Option ID :- 1150,

= Light emitted by other organisms in ocean seabed is absorbed by GFP in

jellyfish THgdd | 911 WITVRI §RT Scaioid WehTRT SR & GFP §RT @RI &¢
forar w1 21, Option ID :- 1151,

= Ocean currents provide electrical energy that is converted to light Fﬂﬁ

YRI¢ dggfad Sl UG ®cl ¢ ol T UhRl # gRkafda g1 <idi 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 TRfadiita g&Aesll &1 U HeLa RIS # ARSI aUT dRG-=< & 9 &
TEY BT JHYUH P & AT, TH MUFHAT - egogfe (tubulin) TAUT A (ARGI
U & fows ufdeel &1 TN @ UfaReI3iiNe @ &1 ol 11| RIS
ufaRal # T@H a1 YATE H34 & IWId a8 fgdrae® ulazel sif fer uRfhe ufaeft I suear
2, IS IUGNT A o1 949111 A i ufaveidi v gl uveH & v € & i
faf= vfadiftieds (37) IU—= &3d €, 9UT IMuFHdl & Uy Iua= gl

A. Alexa 568

B. FITC
C. Alexa 488
D. Alexa 647

gifera TN & TdE Td &1 g1 H¢ ol {6 T vhumfadiiy geaesil § ve-wiriteo &
forg =Mywal et &0 § Iwm Fam?

Options:-

«A and C AdYl C, Option ID :- 1141,

« Band C BddT C, Option ID :- 1142,
= Aand D AdYUl D, Option ID :- 1143,
« Cand D CdYl 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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« Tracking resource availability I USRI 1 EATTHYUT , Option ID :-
1093,

» Providing mating opportunities I7H 3GdR UGH H<T, Option ID :- 1094,

= Preventing species extinction yeITfa fadiu= &1 AHU™ HAT, Option ID :-
1095,

= Avoiding pathogens ISH®1 & ¢@HT, 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 number 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 AT & UF AGAIEd dfAeT dg (MNF) T U% TS Ied dg (NNF) & g1 &
fora fave & aftfa areA 1fa & @men &1 =i YT 1™ 8:

A. TP IR & AR W mafye varg RBeeh w Hves 2t 8, forar fave & =re=

& G UFH NNF &1 ga-T § UF MNF B3Il & U Uoha ddls U URITad g ard
T B T agd AP giel g

B. % NNF &1 a1 § U MNF ¥ fo5a1 faue & 9= & U=ang S yaudl &1 a91¢
@4 & e et Sl &) ma=aswar gl 71

C. U% NNF & Wil U MNF & fopar fava & oo aifay@or wwa =8 gian g
D. ¥% NNF & SRIT ¥% MNF ¥ 3mifém srferaréia ora fawga =181 gian g1
E. YHaMR & Ty W geseim K+ 3ma= wona IR g 2

F. NNFs P ga@=1 #f MNFs IUTTad! TR W &9 &M g1d 2|

for= fomedt & |l WY ST &1 g9 B

Options:-

«A, Band CA, BdUT C, Option ID :- 1017,
« B, Cand D B, C d4T D, Option ID :- 1018,
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«» C,Dand EC, DdYT E, Option ID :- 1019,
» D, Eand F D, EJYT 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

‘*—-.._"":_ Soil 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.

Wi & siia & U tRIaa &1 Y59 Saarg 9gd Agdyqul 8| Fifed e &1 ude o
(A-D) 24 ¢ & FTd & a1~ THIAI TR IR 9 g3l & ded d 3[[gd oA (R
TIwid) & HUR 94T i THfAd f6u U 9 ured &1 g=ifdr g1

Height above ground

/ Temperature —»

Ground

<=" _ s5oil Depth
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TF S[Ad 3@ (i-iv) ¥ = ar = gy fager o far +¥) i. J@iey & g 9¢ i.
W(E,—}m) iii. QARG & g3 91 iv. TR dI9 UIadl @1 9¢ie S/d G & 91y
qAfea w41

Options:-

s A-i; B-iv; C-iii; D-ii , Option ID :- 1073,
= A-iv; B-i; C-iii; D-ii , Option ID :- 1074,
s 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?
BT & oX@| A, ATare Rrgs! &1 Uit sradl Tidrl | @i Siiaesraur auT gifed
T USRI & g9 B AT frar 21 39 wey #, = wye wer fre e g

A. AFLP Tugs aageh auT fauagsil sii-uey & dia fadg &% 9od 8|

;. RFLP &1 a1 & YA U (O % SSR) I§%Ual & I TR &I WieH § 9&W gid
|

C. IolF & Fed uaHl § SNPs 3if¥® ara gid g1

D. RIYHF aUT Y3 YHEF g-1a giHI & 1od SNP fagsdh 99 Iugad gid g1
IWRIed HYHI BT (A=ifrd I 91 U6 0 Iid 82

Options:-

A, B and C A, B duT C, Option ID :- 1137,

= A, Band D A, B duT D, Option ID :- 1138,

« B and C only %dd B 94T C, Option ID :- 1139,

« B and D only %dd B 941 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?

T SR @1 Yllld U Y- B ¥8 U MUSdl - I8 Url for Al & 3o @b &
trrﬁm‘rﬁaﬁmqmanqﬁmﬁm%lﬁﬁWmm{

A. T= Hdva Sghrai AR yeTdieRor &1 Piae g1 9@l 2|
B. Herd 3ghd d fi—Tar fawuf-e yeiedieor #1 SRR &Y 9@l gl

C. UF 3METEl & IR &1 gae AEE] (Al & UR) § RMaRa e § RIS @1 ga-n
A 3¢ ggaril M &t FHtaHr w4 gt

D. dord AgREAT A4l & TR Weal- § a1 | ufeafda g g& 8|

e dord IRl B ATHHd X | Heg B ¢ df SURIad B ° Y HeId 82
Options:-

A, B and C A, B 94T C, Option ID :- 1105,

« A, Cand D A, C 94T D, Option ID :- 1106,

= B, C and D B, C 94T D, Option ID :- 1107,

« A,BandD A, BdYT 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 w? 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?

SIIFeT & &) ThRI & dI G0 ST 141 Fod ude | i@l &1 dibg 31 I~
¥ 9T WGdd Jdadl gHiqHmed] 81 Iaiad! gridmearal (w! TuT (w2d AHifeq)
ATUTE, X-3MMaF TUT w JHfasedl & Ue faau- @ I~ g5 | 3Gl &1 A O
TUYEY AL B

F, ATGISM &1 R aIusy =R1 & A1y W0l wml 11| "Hataal |, 9y argre & st
?miﬂm,w%w,oooqﬁﬁ1%anﬂaa?rminmama1ﬁmﬁmaﬂ@‘fa1ﬁ
|
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fr=ifera @19 w1 v afaat # e iRal 9 AR & IUd e &1 YIfad 9ui 82

Options:-
«One of the mutant alleles has a high rate of spontaneous reversion U&#

Jafead! gHigwmedl # ¥W@d: UdTEadd @1 3 &2 ¢l , Option ID :- 1041,

» There is an intragenic recombination between the w! and w? alleles

during meiosis of . F,AGRN & AT & SRE w! TuT w2 gHfdeadl & 99 v
Jaei-I gt a1 g1, Option ID :- 1042,

= There is non-disjunction of X- chromosome during meiosis of . F; females

F, ATGIS # 3RV & R X- URA &1 3ifqdie- ga1 &1, Option ID :- 1043,

= The w! and w? alleles show intragenic complementation in red eyed

males though it is a rare event. w! TYT w gmﬁwtﬂmm el et ARy
JTaeeiHl YRS SRMid 8, I a8 U favd ges1 21, 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

IR diferest & we e e = aifest gl (x, y) & e Yae aumggo afiesu
@il

Options:-

sy = 4x + 0, Option ID :- 1145,

= Yy =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 s 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?

UTeh-5@Idl 8 a1 (stress) 3rfpar & deif o A wy+ a0 :

A. 3F® IH-YFTHS (Gram- positive) SISt #f PerR & UHW WIATHAES Haew &
ST B ST 8

B. 3@ 3T pH RecA W DNA &fd &1 Uik w1 €, s & uRumasy 5
IS et # Iuar S ifireafaa #1 Ufvd &3 aear 21

C. IT vUTd WAHT &1 wRa sifiraafea A1 9 SHifdre1e &) SaT 9 WRfdd sar g A &
SHarfvges IudT # $I5 YfHST 3T Heal 2|

D. IM-HBUMTHS (Gram-negative) ATy &, IEAT WU ¢ HRE YT ISAT WU SAHI &
A &t frafia sar g1

E. GroES T& ATP-TR W& (chaperonin) § T3g GroEL ATP-WIHH TR ¥ &1
&3 bl gl

foriferd @19 91 T IuRiad SYH & T8 A9 @) gxiar g ?
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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