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Sr. | Client Question . .
Question Body and Alternatives Marks Marks

No. ID

Objective Question
1 703001

If Pencils are Erasers, some Erasers are Sharpeners, some Erasers are
Crayons, no Crayons are Sharpeners but some Crayons are Pencils then in the
given Venn diagram, which of the following is represented by the shaded area?

Pencils and Sharpeners but not Erasers and Crayons
Pencils and Erasers but not Sharpeners and Crayons
Pencils, Erasers, and Sharpeners but not Crayons
Pencils, Erasers and Crayons but not Sharpeners
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2 703002

If liars always lie and truthful persons never, and in a group of 10 persons
everyone calls all others liars, then the number of liars among the 10 is
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3 703003




The speed of a car travelling with variable acceleration along a straight line is
shown in the figure.
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If a;,a,, a; are the accelerations at times t,, t,, t3, respectively, then

y — iz — g
a; > az > a,
a2>a3>a1
a3>a2>a1
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1. a1=a2=a3
.4 a1>a3>a2
3. A, > s > aq
4. a3 >a,>aq
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Objective Question
4 703004

The following graph shows the mortality risk of a disease with respect to
parameters A and B.
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Mortality risk (%)
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Parameter A

Which of the following combinations of parameters is associated with the
lowest mortality risk?

The lowest value of A — B

The lowest value of B — 4

The lowest values of both 4 and B
The highest values of both A and B
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Objective Question
5 /703005

The difference between a three-digit number (with non-repeating digits) and the
same number in the reverse order is always divisible by

1. 33
s
3. 13
4. 31

T 37t ST fopedt ez (R afept b1 qRTgfee 7 81 3TR 3T Heem & 3iep! & Ruie o J g+t Jen
T 37T oheT AT A BRI T 87

1 =5
2 A
3. 13
4. 31
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Objective Question

o A chess board contains 64 squares of 5 cm size, in 8 rows and 8 columns,
alternately black and white. What is the total length of edges (in m) between the
squares in the chessboard?

1. 2.8
2 32
3. B6
4. 64

fepft SRS F AIS H 5 cm HTU P 64 T, 8 Ufthdl 3R 8 THT H UhIaR Bt 3R The 8l TR & aIe
& M & o1 gy (FFTRY) & Fot g (m o) fvemT 22

2.8
3.2
5.6
6.4
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Objective Question
7 /703007

A ball of moulding clay, whose radius is a, is remoulded into a cube. What is
the approximate length of the side of the largest cube that can be so made?

1.  0.8a
2. 12a
3. l.ba
4. 2a
Gordl (ST | a1 Wie, NTqe! B3SaT a 8, BT Y: Gleie (e B a-11aT 71T 81 9 TRE S ST |Web-] dled
I G T T ST ST foperit 87
1.  0.8a
2. 12a
3. 1l6a
4. 2a
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The following spider diagram shows the marks obtained (out of 10) by three
students in five tests.

Test1 Student A
M Test 2
'.k' B 2
o S, . €—— Student B
[ ™ E | \
L\ B x\_l
TEStSL_ﬁ_N gl I | I"' i \
MWaaN\7 68 435 Ih= ‘-,I
' " \
Iilll." e & 1 .
J \ Test 3
: Student C
Test 4

Which one of the following is INCORRECT?

1. A scored more than C in total

2. B scored the highest in total

3. A never scored 10 marks in a test

4. In Test 5, the combined marks of A and C are equal to the marks of B.
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Objective Question
9 703009
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The graph shows the distribution of lifespan (in years) for individuals from
species 1 and species 2.

® Species 1 ® Species 2

Number of individuals

Years

If L and ¢ represent mean and standard deviation of the lifespan, respectively,
then, which of the following statements is true?

I > B2, G1 > 02
1= 2, 61 = 62
= 2, 61 = 02
1 = 2, 61 < 02
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Ml > H2; G1 = G2
IS PO = 02
W = M2, O1 > G2
L = L2, 01 < 02
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Objective Question
10 703010

The cost of 2 mangoes, 1 coconut and 2 bananas is Rs 71, while the cost of 5
mangoes, 3 coconuts and 4 bananas is Rs 182. What is the cost of 1 mango
and 1 coconut?

1. It cannot be calculated
2. Rs40
3. Rs47
4. Rs 53

2 3T, 1 ATRIS IR 2 el P HHET Rs 71 &, Tafs 5 3MAT, 3 ATRIAT 3R 4 ol &l HhiFd Rs 182
21 1 3 IR 1 AT AT HiHd fha-T 22

S TTUMT &l ol oI Hebcil &
Rs 40

1.
¥l
3. Rs47
4. Rs?d3
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Objective Question
11 703011

How many integers can divide 1184 leaving a remainder of 297?

O O

1.
P
3.
4.

febeT quTieh & FTT4 1184 T fAHTINTCT @R UR 919 29 d=iel 872
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Objective Question
12 1703012 i ]
In a class, boys secure 69% marks on the average while girls secure 72%

marks on the average. If the average marks of the entire class is 70% which
of the following statements is valid?

1. The total number of students in the class is two times the number of girls.

2.  The total number of students in the class is three times the number of
boys.

3. The boys are two times the number of girls.

4. The qirls are two times the number of boys.

T DHETH AP D T 31D 69% & SIah e (hdl B AT 37 72% &) TS [T PHET b =T 37eh
70% &, O FrfeTRad deF! § | i AT 97 672
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Objective Question
13 703013

Three comparable brands of 1 litre cans of a liquid detergent are available in a
shop with different offers as shown in the table.

Brand List price Offer
(in Rs per can)
A 320 1/3" extra
B 332 1 free for 3
C 300 20% discount

If 4 litres of detergent is to be purchased, then the best choice (based on unit
price) would be

AorB
AorC
BorC
B

gk o0 (Dl e
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1. AdrB
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Objective Question
14 703014




A pen, pencil and an eraser together cost Rs. 21. The pen costs as much more
than the pencil as the pencil does than the eraser. How much does the pencil

cost?

1. 3

g

3 9

4. 11

Ues U, UReT 3TR IS &1 Pot hiAd Rs 21 81 Teb U PI hiFa IRy & I+ &F Sd1eT & et i
URTeT BT &S F 81 URGeT Bf Bhd fpa=r 872
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Objective Question
15 703015




Human females have two X chromosomes, each of which can be passed on to
their son or daughter with equal probability. Human males have one X
chromosome which is passed on to their daughters and one Y chromosome
which is passed on to their sons. Assuming equal numbers of males and females
in a population, if an X chromosome is randomly sampled from the population,
what is the probability that it was inherited from a female of the previous
generation?

1/3
1/4
2/3
3/4

&R 7 S X e Bl & RorH F Uedie I I AT TAT T SRR HTRIeha 3 AfSeT BT FepelT 81 THU!
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Objective Question

16

703016

A cardboard sheet of size 60 cm x 60 cm is used to make hollow cubes having

sides of 5 cm. What is the maximum number of cubes that can be made?
1. 24

2. 36
3 g
4. 144

T & Th 60 cm x 60 cm P Tebg BT IUANT 5 cm YT dTel WiFel THT Pl 941 & forg fbam 1 2
T ST Febe aTel BT el fTereper FReT feberi 872

1. 24
2. 36
<
4. 144
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Objective Question
17 703017

4

A car is moving along a bend in a road. The bend forms a large quarter circle. If
the distance between the left and right wheels of the car is 2 m, then the
difference between the distances travelled by the inner wheels and the outer
wheels (in m) as it traverses the bend is
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Objective Question

18 1703018

Two rings made of metals A and B with ring A having a larger diameter, are placed
concentrically leaving an annular gap. The thermal expansion coefficients of the
two metals are C4 and Cp. Identify the correct statement(s) from the following.

A. The gap will decrease if (4 < Cp.
B. The gap will remain the same if C4, = Cp.
C. The gap willincrease if C4 < Cp.

Only A
Aand B
Only C
Band C
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A. T Cy < Cg & T 3IARTA T
C. 3IRRC, < Cy ga IR T
1. PaTA
2. AQJRB
3. @gaC
4. B3IRC
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Objective Question
19 703019




In a family of two males and three females, A is the daughter of B and sister of
C. E is the spouse of B and mother of D. C is not the brother of D. Which of the

following statements is NOT correct?

E is the mother of A
D is the sister of C

C is the daughter of B
Ais the sister of D

ST g 3R A ARSI aTet Ueh GRaR | A, B &1 G318 37 C &t 989 81 E, B T Sita Il 8 3ik
D &I AT 81 C, D &1 915 A81 81 A=forRad emT & ¥ &9 91 9 781 872
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Objective Question
20 (703020




The largest integer between 1 and 10° when written in words that does not
contain the letter ‘N’ or ‘'n’ in its name is

1. 88
2. 100000
3. 88888
4. 8
weT 1 3R 10° & i 9as a9 Yuites fot 3iieft 7 oreat § fora O oR 31eR ‘N a7 ‘n’ =18T 31T &,
EEH]
1. 88
2. 100000
3. 88888
4. 8
Al:1

1
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The pH of water in Lonar lake was found to be 10.5, 10.3, 10.1, 10.4, 10.7, and
10.4 for measurements taken once daily over six days. What would be the
average pH of the lake water during this period?

10.56
10.26
10.36
10.46

AR e 7 o f&ET g%, 93 ’a v aw Ay 71 pH,10.5, 10.3, 10.1,
10.4, 10.7, F2T 10.4 oY1 =7 gRo=T =fer & 9=t Fr 3i|a pH F=m geir?
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10.56
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Objective Question

22 703022
Which one of the following statements regarding the stereocisomers of D-

glucose is INCORRECT?

D-mannose is a C-2 epimer of glucose.
D-allose is a C-3 epimer of glucose.
D-galactose is a C-4 epimer of glucose.
D-talose is a C-5 epimer of glucose.

i b




DI o TEIRANINSHIAT (sterecisomers) & IR & FeaAfaf@d & & Hi7 @
UF FHUA HET ¢ 87

D-HSIST Teelet &1 C-2 TRAR &
D-TaiST Fefeiat & C-3 TR 2
D-3Telerelsl Fefahlat T C-4 Ty ¢
D-CAllST Fefehlet &1 C-5 A g

A -

A2 :

A3

A4 .

N N S S S S

Objective Question

23 703023

Which one of the following properties of grooves is a hallmark of the Z-form of
DNA?

1. Narrow and deep major groove

2. Wide and deep major groove

3. Narrow and shallow major groove
4 Flat major groove
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Objective Question

24 703024

Which one of the following compounds can serve as a direct acceptor of an
additional amino group derived from amino acid catabolism?

1. Fumarate

2.  Glutamine

3. o-Ketoglutarate
4. Asparagine
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Objective Question

25 703025

In which one the following, the proton motive force generated in mitochondrial
electron transport is NOT used?

1 Transport of ATP into the cytosol from mitochondrial matrix.

2 Transport of ADP from the cytosol into the mitochondrial matrix.

3. Transport of phosphate ions from the cytosol into the mitochondrial matrix.
4.  Transport of NADH from the cytosol into the mitochondrial matrix.
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HAHIOTER ITUTE & HIRFGEeT # ATP H RETHA
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Objective Question
26 703026
Which one of the statements about bacterial operons is INCORRECT?

1.  Operons can encode multiple proteins with linked biological activity.

2. An operon expresses multiple proteins from a single mRNA.

3 mRNA transcript of an operon has only one Shine Dalgarno sequence
upstream of the first open reading frame.

4.  Operon expression is often tightly regulated.




fA=faf@a Fuar & @ Sier] AT & v a9 a1 & Fua Ta9d 82

AR, 3 s afafafd awer @ Séat #F Fifza # awa g
HRTA TH Thd MRNA & 3FaF WiEHT i Affcasa F=ar gl
HRIA & T MRNA e & Tud Ao §fr sa7 & gfavare
(upstream) H Fael Tk S SRIRAT A Bl ¢

4, 3N AT T Tear § AfEg@AT aar g

Al :
A2 :
A3

A4 .

A b, W W NN = =

Objective Question

27 703027
Mitotic cyclin increases gradually through the G2 phase of the cell cycle but the

activity of mitotic CDK1 increases suddenly at the onset of M phase. This is

because

1. active CDK1 subunit is synthesized in M phase.

2. mitotic cyclin is sequestered in the cytosol.

3. activation of CDK1 requires post-translational modifications.
4.  the inhibitor of CDK1 is degraded in the M phase.
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Objective Question

28 703028
Among the organelles listed below, which one does NOT obtain proteins via

vesicular transport?

Endosomes
Lysosome
Mitochondria
Golgi
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Objective Question

29 703029
Topoisomerase activity was measured in terms of change in the linking number

of DNA in the presence of Camptothecin (inhibitor of Topoisomerase |) or
Etoposide (inhibitor of Topoisomerase Il). Which one of the following is the
correct expected outcome?

1.  In the presence of Camptothecin, Topoisomerase | will lead to change in
the linking number by +2.

2. Inthe presence of Etoposide, Topoisomerase | will lead to change in the
linking number by +2.

3. Inthe presence of Camptothecin, Topoisomerase Il will lead to change in
the linking number by +2.

4. In the presence of Etoposide, Topoisomerase |l will lead to change in the
linking number by +2.




Objective Question

30 703030

ANFEAST H ThRTar, FFhRT (EFEImS- | F ulaus) ar
SAIHET (SNEEEES- || T wfaass) Fr sufeafa #, DNA & s g
# 9Rede & AR A T | feafaf@a Fue & ¥ T @ vH @@
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A yeast strain has accumulated a mutation that makes it grow slowly.
Investigation reveals that ribosomal RNA levels have dropped drastically in this
strain. Which RNA polymerase is likely to be mutated in this strain?

1 RNA Pol |
2. RNAPolll
3. RNAPollll
4.  RNAPol IV

wh A weig IcaRaas & Tafed e T zudr gefer ol @
=90l 9ad € fF g0 wdig A UESwEHET RNA 1 T 1l A & fRar
g1 FiF I RNA Tifefils 38 w3 & g9ad: 3caRafdd gem?

1 RNA Pol |
2. RNAPolll
3. RNAPollll
4.  RNAPol IV

A2
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Objective Question
31 703031




The trp operon can be induced by the addition of indole propionic acid (IPA),
which binds to the frp repressor but does not allow the change in conformation.
Upon the addition of IPA, what will be the order of the translation of the enzymes
encoded by the operon?

ol o

TrpA, TrpB, TrpC, TrpD, TrpE
TrpE, TrpD, TrpC, TrpB, TrpA
Only TrpE will be translated
Only TrpA will be translated

trp 3T, 22T NRFRF 37 (IPA) & A g@RT 3RT & Feha &, ST
trp GAFRITT @ SuaT § fheg TEIUT # oREda Ad @ &aT €1 IPAF T
W, RIS GERT FET TABAT F HAGA F FH FIT 212

1
2
3,
4
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Objective Question
32 703032

TrpA, TrpB, TrpC, TrpD, TrpE
TrpE, TrpD, TrpC, TrpB, TrpA
Fael TrpE 3feariead grem
Fad TrpA ffatiad grem




When E. coli and macrophages are placed in a petri dish with medium, the
macrophages internalize the E. coli into cytoplasmic vesicles called
phagosomes, which then fuse with lysosomes where the bacteria are killed. If E.
coli is replaced by M. tuberculosis in the petri dish, which ONE of the following
options will happen after attachment of the bacteria?

The bacteria will be internalized by pinocytosis.

The bacteria will be internalized by autophagy.

The bacteria will prevent the maturation of phagosomes.

The bacteria will prevent the generation of lysosomes in macrophages.

ol o iy

ST . Wlale AR FEcHAHUHAT F TH ULl Tolc H ATCIA & FY @ SATar
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F faw S, ar Sfary & HoEaar & 3Wa i # § Fia @ fwe afea
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Objective Question




33 703033
In the thymus of a normal mouse, positive selection of T cells is based on

recognition of which of the following?

1. foreign antigens in association with self-MHC molecules.
2. self-antigens in association with foreign-MHC molecules.
3. self-antigens in association with self-MHC molecules.

4. foreign antigens in association with TLR ligands.

Teh HTURUT H{Eh & SIZAT H T HIAHH FHT FhRIcAS I, & Tgdl=
=@ 7 & e 9 3mufya grar 27

FI-MHC H[3T & @ faeRi-gfasts 1 ae=d|
fad=i-MHC 31op3t & @ w-wfassr 1 "=yl
TF-MHC 3703t & | F-gfast=r #1 qg=d|
TLR Herealt & @ry fagef-gfaser &1 am=y|
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Objective Question
34 703034




Normal human fibroblasts, cancer cells (that originated in stem cells) and
fibroblasts transduced with hTERT (hTERT cells) were passaged for 35
generations. Southern blot analysis was performed using DNA from above cells
using radio-labelled probes for telomeric sequences. Which one of the following
band patterns would be observed in the autoradiogram?

1.
2.
3

4,

/-9 kb bands in fibroblasts, 18-20 kb bands in cancer and hTERT cells.
18-20 kb bands in fibroblasts, 7-9 kb bands in cancer and hTERT cells.
7-9 kb bands in fibroblasts and hTERT cells, 18-20 kb bands in cancer
cells.

18-20 kb bands in fibroblasts and hTERT cells, 7-9 kb in cancer cells.

AT AT BIgsled i, Hel RIS (ST HT FF FIRAET F 309 gO)
3R hTERT & gegd@ ®Esieanree (hTERT HIRT) & 35 difeat d& o
IAT| ST HIAFBT & DNA & 3TART F SAANS FqHA & o 2ar
Agford 9 gaRT |eer 2MSOT (Southern blot) farerwor fRar sm M seRfEgEmA
7 P=faf@g & o =iF @ 37 dea g
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Ad 4
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Objective Question

The immune recognition of “self-molecules” is important for which of the
following events?

1. Initiation of B cell activation leading to antibody production.
2. Promoting the differentiation of hematopoietic stem cells.

3. Recombination of the T cell receptor.

4.  Activation of natural killer (NK) cells of the innate immune system.

far & @ fhw uearsa & v “F@-310pat i wiaelr gg=rer #Agcaqur 2?2

B RIReFT FfFIAUT F IR F FROT FieRelT IcaesT 2T 8l
TFdIcaTGsh Hel HIRAHIHT & TG P FEram ¢l

T ST TET FT IoT-HASA

Serea wfaRelt dF it wrsfas AR HIfREET (NK cells) 1 @30T
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Which one of the following statements best describes an acrosomal reaction?

1. ltis a repulsive interaction between the sperm and the egg.
2. ltinvolves digestion of the acrosome by the sperm when it encounters an

egq.
3. It leads to digestion of the zona pellucida.
4. ltis the fusion of the sperm and egg plasma membranes.

T T § O FiF IO T FYU, TF 3ENEs ARTRIT fr gefaw carear s
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Mutations in a specific mammalian signaling pathway result in early defects
observed in the establishment or maintenance of midline structures, such as the
notochord and the floor plate. Later defects include the absence of distal limb
structures, ventral cell types within the neural tube, spinal column and most of
the ribs and cyclopia. Mutations in which one of the following signaling pathways
is the most reported cause for these congenital defects?

1. Sonic Hedgehog

2. Wingless

3. Notch

4. Epidermal Growth Factor

faffce w9t Eohda g & 3cURadd, AT 3WT WYl & TA9T 372Er
TEREE # YEIATAT Y W AT g, JH Y5aes 3N Folk gedl| a1 & ay
GIEY I T H IFUiEAfd, =T egd H 3T FIRF3HT & 9, Jg
g2 3R FfsR gafear 3R gETafr afae & A== /e =
Thde 9T H 39REdd, SeAT &g & v gaifas gyiaafeq Fror &7

aiferss g

g@ Ifga (Wingless)
A

= gefr HRw
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Which one of the following is NOT an example of programmed cell death in
plants?
1. Aerenchyma formation in cortical root cells
2. Embryonic suspensor cell degeneration
3. Tracheary element formation in vasculature
4. Casparian strip formation in root endodermis
fasr # 8 *i9 v, dlul & Asaagy HfNeT Hcg FT 30T TGl 87
1. IS FT ToHd HIAF 7 TRARSAT FT Teal
2. ooftT foees HIfRHT 1 AT
3. TfEHI-TTAT H AMEhIT ded HI Sl
4, A= F dAdtcaar A FEINTT I FT TH4T
Al:1
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A3:3
3
A4:4
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Loss of function mutations in snapdragon (Antirrhinum) genes CYCLOIDEA
(CYC) and DICHOTOMA (DICH) will result in the

1. conversion of bilaterally symmetric flower to a radially symmetric
flower.

2. conversion of radially symmetric flower to a bilaterally symmetric
flower.

3. conversion of bisexual flower to a male flower.

4. conversion of bisexual flower to a female flower.

oo (TERTRESA) F CYCLOIDEA (CYC) 3R DICHOTOMA (DICH) Si=it &
FA-T 3caNGa=! H TROMA gHEm

gfeaared gAfAA o0 F Bed: gafad v A aRaae|
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Which one of the following is the strongest oxidizing agent produced during
photosynthesis?

1.  NADPH

2. P680*

3. Ferredoxin
4. P700*

e T # ¥ FiT °T U, YT TIW0T & NI 3c9e gl araT §a8 Heal
HTFHIFRF FHF 7
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EEIEC
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Which of following is a likely consequence of a loss of function mutation in the
gene encoding the enzyme phenylalanine ammonia-lyase (PAL) in coffee

plants?

Increased levels of caffeine.
Decreased lignins in cell walls.
Increased lignins in cell walls.
Decreased levels of caffeine.

HET & gul F TAEA baEdvaad FRHA-aETS (PAL) FIfET = arer
S & -7 (loss of function) 3calads &1 @aa: IRunH F=fa@da
T aaar e

e L2 P et
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Which one of the following statements regarding the invasion of blast fungus,
Magnaporthe oryzae in rice is INCORRECT?

A biotrophic interfacial complex is formed.

Fungal effector proteins are translocated into the host cell cytoplasm.
Appressorium is produced to invade the plant.

Haustorium is mostly formed to extract nutrients from the host.

o & @ 9 &1 % FUd I9d H TAEC THET ATAMY HREST ®
IMHATT & HIT H T g7
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How many molecules of acetyl-CoA condense to produce isopentenyl
diphosphate, the precursor for the formation of terpenocids by mevalonate
pathway?

1 Two

2. Three

3. Four

4 Five

TfAfeT-CoA & Fhadel U] HEENCIAT SEGIEhe, AT HAaeisle 92 ganm
oSt & AT & 3EETAT §, FF 39T e & fow gufag g £7
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Which one of the following hormones is NOT exclusively synthesized from a
single location in the body?

1. Thyrotropin releasing hormone
2. Corticotropin releasing hormone
3. Somatostatin

4 Somatotropin

o & @ =i7 @ vs gEE, WR F gwdld TUe @ Qi @i g g
¥

1. IR s g
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Which one of the following adrenoceptors decreases cAMP in the post-synaptic
target after stimulation with norepinephrine?

ai
az
B1
B2

ARG T IfFI0T & 9 NI-Heddedd T #F A A d #9 &
TEAETET cAMP & HeTT §7
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Which one of the following gases diffuses through alveolocapillary membrane in
shortest time at the resting condition?

1 CcO
2 O
2 B
4 N20O
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Which one of the following is considered as a renal hormone?

e IR)

Megalin
Cubilin
Renalase
Uroguanylin

=1 # @ FF s gFh glA A S 872
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Which one of the following statements regarding genetics of quantitative traits

in plants is INCORRECT?

1.  Lociresponsible for a quantitative trait can show variations in their individual
contributions to the trait.

2. Quantitative trait loci (QTL) always have identical effects on a phenotypic
trait in different environments.

3. Recombinant Inbred Lines (RIL) populations used for QTL mapping are
immortal.

4.  F23 families can measure both additive and dominant effects at specific
QTL.
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A Drosophila stock that is heterozygous null for a unique nuclear target gene was
sib-mated. The target gene is essential for the development of Drosophila. The
embryos from the cross were analyzed and the following results were obtained:

e PCR analysis of the genomic DNA isolated from embryos showed that 25%
of the embryos did not have the target gene.

* Northern analysis of the RNA isolated from the above embryos showed the
presence of transcript corresponding to the target gene.

* No lethality was observed in the progeny.

Which one of the following options can best explain the above observations?

1. Transcripts of the target gene are paternally contributed.

2. Transcripts of the target gene are maternally contributed.

3. The transcripts are observed due to mitochondrial inheritance.
4. The transcripts are being detected from yeast that larvae eat.
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The pedigree in Panel (i) represents the inheritance pattern of a given trait. The
trait is NOT 100% penetrant. Panel (ii) represents PCR amplification profile of
each member of the family using a specific primer pair. (M: mother, F: father, C:

child)

(i) Family 1 Family 2 Family 3
(i)
kb[ ™ ko[ M F C k[ M F C

What is the mode of inheritance of this trait?

1. Autosomal recessive
2 Autosomal dominant
3. X-linked recessive
4 X-linked dominant




ta (i) &7 e, fGu v Beww & HegaEiRe gwa @ gl g1 R
100% et =gt &1 =9 (i) fafdse grgar SiEh &1 s7aeT F}d ge, IR &
Ui TSET & PCR 9T WIwEe Fr g=ifar &1 (M: #rar, F: Rar, C: a=2)

(i) Family 1 Family 2 Family 3
(i)
kb] M F C kb| m F C kb| ™ F C

2 TRl & 3TefafAwar #r gomelr a1 g2

1. felergEr ey
2. feleEr wemEr
3. X-HOgees JA9HATEr
4. X-TUgeled FHTET
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51 703051
Which one of the following statements is INCORRECT?

Phage Mu is used to create insertion mutations.

Phage P1 is a source of Cre-LoxP recombination system.
Phage M13 has single-stranded circular RNA genome.
Phage ®X174 has single-stranded circular DNA genome.

AT & T 9 I v Fua T9d 27
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The proponents of sustainable development argue for a switch to a
predominantly plant-based diet, in order to reduce the human footprint of food
production. The statements given below present some of the arguments put
forward by them.

A.
B.
=4
D.

Animal-based diets involve greater thermodynamic energy loss.
The production of animal-based foods involves high carbon burn-off.
Animal tissues have high C:N ratios.

Animal tissues have high water content.

Select the option that constitutes the basis of their argument.

P

Aand B
Aand C
BandC
Band D
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53 1703053

Which one of the following organisms is NOT paedomorphic?

1.  Oikopleura

2. Branchiostoma
3.  Ambystoma

4 Triturus
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Objective Question

54 1703054
Which one of the following is most commonly used for barcoding-based

identification of animal species?

Cytochrome oxidase |
Microsatellites

28S

MatK
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The term gynodioecious species refers to plants with

1. female flowers and hermaphrodite flowers on separate individuals.
2. female flowers and male flowers on separate individuals.
3. female flowers and hermaphrodite flowers on the same individual.
4. female flowers and male flowers on the same individual.
‘ Tt s ereg o &
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Objective Question

56 703056

Which of the following biogeographic realms are divided by the Wallace Line?

Indomalaya and Neotropical
Indomalaya and Australasia
Nearctic and Palearctic
Palearctic and Afrotropical

s Ty Dy ok
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Objective Question

57 (703057
lan Pavlov conducted experiments to demonstrate that a dog that associates the

sound of a bell with food, would salivate on hearing the bell even when the food
was not presented. This is an example of

Operant conditioning.
Classical conditioning.
Sensitization.
Habituation.
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Runaway selection was proposed by R. A. Fisher to explain the evolution of
extravagant secondary sexual characters. The model is based on the
exaggeration of characters in male, and female choice for these exaggerated
characters. Which one of the following statements is considered an assumption
of this model?

1. Exaggeration of characters in males, and female choosiness for
exaggeration are both heritable.

2. Neither exaggeration of characters in males, nor female choosiness for
exaggeration are heritable.

3. Exaggeration of characters in males is heritable but female choosiness for
exaggeration is not heritable.

4. Exaggeration of characters in males is not heritable but female
choosiness for exaggeration is heritable.

HR.U. R 7 fre@@dt (extravagant) gfadraes o agfon & foema =
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Objective Question

59 703059 s . : .
Greenhouse Gas emissions are considered the primary driver of global

warming through their influence on the radiative forcing of the atmosphere. This
radiative forcing occurs because

1. longwave radiation emitted by the earth’s surface is absorbed and
scattered.

2. shortwave radiation received from the sun is absorbed and scattered.

3. shortwave radiation emitted by the earth’s surface is absorbed and
scattered.

4. longwave radiation arriving from the sun is selectively transmitted.

N 3w W 3cdei, araraRor & Aol goliea & wema & FroT,
HAST FARIOT & TrafdAs ares A aw &) a8 Rl goiee gar &

FifF
1. g #r gag ¥ 3cgfaag arader, fafeor smafte ik gt @
gl

2. ¥ ¥ g~ ogaeer, fafavor s A whifta g 2l
3. gz T Hag § 3caieid agader, At seifie it ghifta g €
4. HF & A arer reiaer, BT 999 @F waiidg @ 2l

Al:1




A2

A3

A4 .

A A W W NN~

Objective Question

60 (/703060

The Burgess Shale in the Canadian Rocky Mountains is known for its Cambrian
fossils. This site is abundant in which one of the following fossil assemblages?

1. Arthropods

2. Dinosaurs

3. Woody plants
4.  Fishes

FeTEs TR qeifzal & S6fer o9 gus FiEsua Shanat & v a= Ja
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Objective Question

61 703061
Natural selection can maintain genetic polymorphisms. Which one of the

following CAN NOT contribute to the maintenance of polymorphisms?

1. When the direction of selective forces is different in different environments

2. When heterozygotes have superior fithess over homozygotes

3.  When gradients of selective forces favour different morphs

4.  When frequency-dependent selection confers an advantage to a morph
which is common
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Which one of the following molecular phylogenetic trees depicts the correct
relationship among invertebrates?

Chelicerata i Chelicerata
_‘ — Crustaceans 4| — Myriapoda

— Myriapoda — Crustaceans

1 Insecta 2 —— Insecta
- Myriapoda Myriapoda
4L— Chelicerata 4{ Chelicerata
Insecta T — Crustaceans

3 Crustaceans 4 ——— Insecta

fAr & Fia @1 vF Uil FAnael g8, HHATRE - 9 3TgFd ey
Fr gaffar &2

Chelicerata i Chelicerata
‘ Crustaceans 4‘ — Myriapoda

—— Myriapoda —— Crustaceans

1 Insecta 2 ——— Insecta
i Myriapoda Myriapoda
‘L— Chelicerata 4{_— Chelicerata
Insecta — Crustaceans

3 Crustaceans 4 — Insecta
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63 703063
Which one of the statements about homoplasy is NOT true?

1. It represents an independent acquisition of traits in unrelated lineages.

2. ltrefers to a character shared by a set of species but not present in their
common ancestor.

3. Itrefers to a character state that evolved because of convergent evolution.

4. It represents characters that are similar due to parsimony.
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Objective Question
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The Ti plasmid from Agrobacterium tumefaciens has genes for auxin, cytokinin
and opine synthesis while genes for opine catabolism and Vir genes lie outside
the T-DNA region. Which one of the following genes are involved in providing
carbon source to Agrobacterium in their ecological niche?

1 Genes for auxin synthesis only.

2 Genes for auxin as well as cytokinin synthesis.

3. Genes for opine synthesis and opine catabolism.

4 Genes for auxin synthesis as well as opine synthesis.
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Objective Question

65 703065
Which of the following describes 'Empty Forest'?

1 Absence of large trees

2 Less species diversity due to natural reasons

3. Habitat void of large mammals due to anthropogenic impacts
4 Loss of habitat
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The following graphs represent plots for the volume (dotted lines) and bacterial
viable cell count curves (solid line) for a fermenter culture.
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Which one of the following corresponds to the features applicable to a fed-
batch mode of fermenter culture?

B =
oOw>




o= e, s Fvas dadw & v smuae (3raa @) 3R Sarg

Silad HIfAST TEAT g5 (Add 1Q@IV) & HTol@ HI gATAT £

Log (Viable cell count)

Time, in hours

Log (Viable cell count)

Time, in hours

A # ¥ Fia v Fves dada & -39 yomen & AT any awuit &

T §?

N % I L RN
OO w>X
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Volume of media

Volume of media

Log (Viable cell count)

Log (Viable cell count)

Time, in hours

Time, in hours

Volume of media

Volume of media
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A 160 kDa complex of four protein molecules, consists of a dimer formed by a
25 kDa protein connected by two disulfide bonds, and three other proteins of 10,
30 and 70 kDa, respectively. It was isolated and analyzed on an SDS-PAGE gel
without DTT in the gel loading dye. Which one of the following options would
represent the SDS-PAGE profile?

Four bands corresponding to 10, 30, 50 and 70 kDa
Four bands corresponding to 10, 25, 30 and 70 kDa
One band corresponding to 160 kDa

Two bands corresponding to 50 kDa and 110 kDa

& 160 kDa & TR W& 03T aTam AFAS, o SeHewhEs aeul garT 33
25 kDa T W1 ¥ §o gfaas dur waAe: 10, 30 § 70 kDa #r 37 did
9EEr § s g1 98 q¥s R mam 3R g@er DTT R oo Hifger =2 &
SDS-PAGE 3T garT faeawor famar aram| e & +ia @ fasea SDS-PAGE
WIS T TeiAd HEm?

e b I =

1. 10, 30, 50 g2 70 kDa & ®HAGed IR &%
2. 10,25,30TA170 kDa & ®AJed =R I3
3. 160kDa & WAGed U 3

4. 50 kDa@ur 110 kDa & WAJeT ar a8
Al:1

1
A2:2

2
A3:3
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Which one of the following is an example of parametric statistical test?

Kruskal Wallis test
Fisher's exact test
Unpaired t-test

Wilcoxon signed rank test

AT & @ =i I v, wrEtoeh QITEThr JII8TUT ST TFH 3ETEI0T 22

LR Pl

Kruskal Wallis test
Fisher's exact test
Unpaired t-test

Wilcoxon signed rank test

ey Roex
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Two students performed an ELISA to determine the amount of anti-Spike
antibody in serum of a Covid-19 patient. They used the same ELISA plates, the
same reagents for coating, blocking and detection, and the same ELISA reader.
Both generated independent standard curves of absorbance vs concentration
using the same Spike protein. Student ‘A’ correctly reported a concentration of
100 pg/ml, but student ‘B’ reported 450 pg/ml. Which one of the following could
most likely explain the wrong result of student ‘B’?

1.  The ELISA plate was not washed properly between coating with antigen
and blocking.

2. The ELISA plate was not washed properly after addition of sample.

3. The slope of the standard curve generated by student B was lower than
optimal.

4.  The negative control showed very little absorbance.

ar oEr &, FEs-19 IR F I\ F E-mEs-afaRe & A A 5
foT T ELISA fFam| 3=gisl 38T ELISA e, Jud, Ja%eydT, 3R Tga=+ &
T 34T 3AFaF 7, A 38 ELISA $= 1 393t B |t / 39 Tass
QIS T 39T T GANVUT IAH HigdT & TdF AT 9 3c9e U]
oI A’ 100 pg/ml Figar Fr FEr R $, weqg o1 ‘B’ 7 450 pg/ml e
N FFT # F Fi9, ©F ‘B’ & ITolg INUNH HT GG ATEAT FI TohdTl &7

1. ufdss & Jua 3R dawquar & ALY, ELISA woic & ¥8 TR & &0
ST I

2. e (HUd) IS & A ELISA vl & WE YR W g o
T

3. O B IR 3cde HATH doh H golled, G Toh  HA oT|

4. FAHRIcHS fAET0T # dga HH =607 |

Al:1
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Objective Question

"7 \hich one of the following statements is correct with respect to 95% confidence

interval of the estimated mean from a set of observations?

They are limits between which, in the long run, 95% of observations fall.
They are a way of measuring the precision of the estimate of the mean.
They are limits within which, the sample mean falls with probability 0.95.
They are a way of measuring the variability of a set of observations.

frrafaf@a & #ia a1 tF FUE, ITeeAr & THE § AHATAT AT 95%
faeara siawrer & dest & wer &7

ol

1. FHAR § e a1, 719 AT A 95% aaiehe A g

2. AT &F AT T TATIAT I AT & qdh ¢ |

3. FHAN ¢ oes &, FeE & A & wifdear 0.95 g gl
4. T TR H FHE T [AfHewAar H ATT F qAqh ¢

Al:

A2

A3

A4 .

A OA W W NN =




Objective Question

030
TN decapeptide composed of METGPYCPRW was dissolved in 20 mM HEPES

(pH 7.0), 50 mM NaCl, 50 mM Na2S04, 5 mM DTT, and 4 mM EDTA. Which one
of the following statements about the peptide in the given buffer conditions is

correct?

1. The peptide forms a dimer through disulfide bonds.
2. The peptide has a net positive charge.

3. The peptide has a net negative charge.

4.  The peptide is neutral.

MFTGPYCPRW & I U Zcess & 20 mM HEPES (pH 7.0), 50 mM
NaCl, 50 mM Na2S0s, 5 mM DTT, 927 4 mM EDTA & =ter /m| & st o
feafat # deergz & SR # @ & & FiF a1 Fua T@@r 2

UTeTgE, SIETUCHISE 9w AT, U &ideish aaTdr 2l

UTCI$s & UM T faRiey gelcHAs e gier gl

UC$E & UM U fAyEy HUMcHA 39T giar g

UCRE 3G g

bl

A2 :

A3:

A4 :

AP, W WD =
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A tree grows at 0.5 meter per day under optimal tropical conditions. Assuming
the stem consists entirely of cellulose fibers, how many D-glucose residues must
be added per second to reach the above growth rate? The length of D-glucose
in cellulose is about 0.45 nm.

1. 1200-1300 residues

2. 12800-12900 residues

3. 120800-120900 residues
4.  2800-2900 residues

FHeJgporas 3507 Hcaer afiiffufy & ve o & gfafke 0.5 et $r g @
g1 AT fF g o TE ¥ deges agat & & g, 3ed gay & W
Tga & fov fad Do wafire sfoarda: wfa 3% 39 dogmsr &
D-Te[@iT #T FaT® FeTsTeT 0.45 nm

1200-1300 afarse
12800-12900 3afarse
120800-120900 3raferse
2800-2900 rafarse

Sl

A2

A3

A4 .

N S 2 VS B OO e O
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An enzyme has a K,,, of 1 mM. Addition of different inhibitors changes K,, and/or
Vo.ax diven as KPP and V,EP (app for apparent), respectively. Which one of the
following inhibitors will result in the lowest rate of enzyme-catalyzed reaction?

An inhibitor with KPP = 5K,
An inhibitor with Vz? = e

An inhibitor with K;7? = 3K, and Vay = e
An inhibitor with KPP = 2K, and V¥ = “me

=k

TUF TeaAlSH FT K, 1 mM g1 BT GeHFr & =9 F K, 3AR/30Er v,
FAM: KPP JAR VP (gpp 3memEr & O0) # oREfda gia & R & 3 wi=
AT HeHS, AFadd X Fr teaea-3a8 AfAfRar Fr F=ar §2

1. KPP — 5K, 9Tl T HEHS

2. PP — Umax gror uey HEHSF
3. Knf? = 3Ky, AR kY = 2 IraT e HeAw
Vinax T
4. Kpf? = 2Ky AR V0E = 2% I U WeAS
Al:1
1
A2:2
2
A3:3
3
Ad: 4
4
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The following four DNA oligos are mixed in equimolar concentration, heated to
95°C, and slowly annealed in a microcentrifuge tube.

5 GCG GGAATTTAY
5 GCC TACTCC CGC ¥
5 CGATGG GTAGGC ¥
5 TAAATC CATCG ¥

Which of the following secondary structures will predominantly be present?

1. Two separate B-forms of double-stranded DNA structures
2. Four individual stem-loop DNA structures

3. Two separate Z-forms of double-stranded DNA structures
4. A four-stranded Holliday junction

A= T 1 DNA & IR Hifae & gaAeR agar # Bfda e 3, 95°C

W WA Fr W, MR IR v AEERdwgs WaEder d e G
|

5 GCG GGAATTTAY
5" GCC TAC TCC CGC &
5 CGATGG GTA GGC &
5 TAAATC CATCG ¥

far & #ie & gfads w=eT geg w9 ¥ 39fdua gefr 2

gfa-¥gre DNA =TT 1 g U B- ®9
IR 3fFas TF @ DNA TXF=r
gfa-¥gis DNA ST &7 ar 99 Z- §9
ETfI’E‘I‘s' gleirg | (junction)

il
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Following are the different critical reaction steps involved in the oxidation of

lipids in many organisms.

Reaction of fatty acyl-CoA with carnitine
Thiolysis

Hydrolysis of triacylglycerol by lipase
Activation of fatty acid by conjugating to CoA
Hydration

moowp

Choose the correct sequence of reaction steps in ascending order.

WK
omQo
I'I'IlUI'I'I
® >0
60>
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w2 Sar # fAafte e 7 afae Rfees Fecag sf@afear o
fe=faf@a g

gorT ef8A-CoA &ir wafe & ary yfafsar
ATAT TS C

A

B.

C. WEYA ZaRT TRUATF Tl &l Seqaes

D. T 3Fa F CoA F WY HIIS GarT HAiFHIT
E. Sa-a

wer AT 9at & IgEA FOARE FA A 9hT R
Y G -D—R-r—H
2. G h
R e B B T R =
4. D-E-B-C-A
Al:1

1
A2:2

2
A3:3

3
Ad:4
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The surface electrostatic potential map of an 18 kDa protein is shown below.
Shades of blue and red on the surface denote positively and negatively charged
surfaces, respectively.

Blue . +5.0 kTle
0

Red .-5.0 kTle

Which one of the options represents the most likely natural substrate/s for the
protein?

Fatty acids and cellulose
DNA and RNA

DNA and cellulose

Only cellulose

oo o Eoa




18 kDa Wi&e & ¥dg Erdega fasra AT &« fe@mr ar g1 wag
gy el 3T e W1 B uTAeRT FAHT: gdeAS 3R dFReAS afa aaet
& g &l

Blue . +5.0 kT/e
0

Red M -5.0 kT/e

T & Fla @1 v oo 9ida & waw s Fanfaa wepfas sifasr/
FHTASRPI HT gATaT &7

1. o 3Far 3R degera
2. STAT IR IRTEAT

3. FrwAw 3R degda

4. Fad WAool
Al:1

A2:2




A3

A4 .
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Protein phosphatase 2A (PP2A) is a critical regulator of Cdk1 substrates during
the cell cycle. The B55 subunit of PP2A influences the substrate selectivity,
localization, and regulation of the enzyme. Given below are a few statements
about PP2A and its regulation during the M-phase of the cell cycle.

A

D.

PP2A-B55 activity is high during interphase but inhibited during early
mitosis when M-Cdk activity rises.

M-Cdk1 turns off PP2A-B55 via the phosphorylation of an intermediary
protein kinase called Greatwall.

M-Cdk1 turns on PP2A-B55 via the phosphorylation of an intermediary
protein kinase called Greatwall.

When anaphase is initiated and M-Cdk1 activity declines, PP2A-B55
promotes dephosphorylation of Cdk1 substrates

Which one of the following combinations represents all the correct statements?

ol e

A, B,and D
A C,andD
C and D only
A and B only




FITAFT TH F SR, NET BrEResT 2A (PP2A), Cdk1 fFamamy &1 T
forfesmar f@a=e gIar &1 PP2A &7 39 gshis B55, FaTaR aRoTeTHT,
TR, 3R TeasH & [IEer #r wanfag A #1 A=, Fifter T &
M-ell & &R PP2A 3R 3% f@=or & s’ # o a1 fow €

A.  HEEEAT F R PP2A-B55 @ wfergar 3=a @idr g, freg 3mfas
FAGA et & g o9 M-Cdk afehgar sedr &, defaa aar gl

B. M-Cdk1, PP2A-B55 #I JcaTel Fgalla alel T HEITT WA Fead +
BRI IRUT & aRT do¢ #T T gl

C. M-Cdk1, PP2A-B55 &I 3icald Fgdla dTel Tsh HEUET WIS Figaal &
TIEAITToeRIUT % @Rl dTe] HX oo &l

D. ¢ URAISEAT ¥R gidr & 3R M-Cdk1 $r frameferar oedr &, PP2A-
B55, Cdk1 farart & Awrrawmiiaeaor & icaga #:dr 2

T # ¥ 9 v gt 9y Fuar & AT F g2ar §2

A, B, 3R D
A C, 3D
shad C 3R D
shael A 3R B

L Bl i

Al:1

A2:2
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Given below are a list of sub-cellular compartments (Column X) and markers
(Column Y).

Column X Column Y
Subcellular compartments Markers
A Endoplasmic reticulum i LC3b
B Golgi apparatus ii HSP60
G Autophagosome i Protein disulphide isomerase
D Mitochondria v Mannosidase ||

Which one of the following options correctly matches the subcellular
compartments with their markers?

1. A-iii, B-iv, C-i, D-ii
2. A-iv, BHiii, C-ii, D-i
3. Adiii, B-iv, C-ii, D-i
4.  A-ii, B-iv, C-i, D-iii




A, 3T-RRAT Freat  (TaFET X) TUT Rt (TIFT Y) B g & 7

TaFT X T Y
3T-HIRABIT IS Regs
A | sreerwgezr sferser | | | LC3b
< I — i | HSP6O
C | Fasrermr il | e TremewEe AEEES
D | grfore V| FfEEs Il

o= fooreal & @ FiF O T 3T-HIRNFT FISar HT 3% Aeghl & AT TET

IEEIGECTGI
1. A-iii, B-iv, C-i, D-ii
2. A-iv, B-iii, C-ii, D-i
3. Adiii, B-iv, C-ii, D-i
4.  A-ii, B-iv, C-i, D-iii
Al:1
1
A2:2
2
A3:3
A4 4
4
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Isolated mitochondria were either treated with protease or first briefly incubated
in hypotonic solution prior to treatment with protease. The reaction was stopped
and samples were probed for presence of Mtg2, Porin (at the outer membrane),
Cyt c (in the inter-membrane space) and KDH (in the matrix) using western blot
analyses.

Protease (ug/ul) Protease (ug/ul)
- 50 100 - 50 100

Mig? - a» - Mig? - a» e

Cyt ¢ == o Cytc ==

Porin " Porin
Mitochondria kvnotonic solxti

Based on the gels above, Mtg2 is localized

in the outer membrane facing the cytosol.
in the inter membrane space.

in the matrix.

traversing the inner and outer membrane.

. L0 By =




g fRT T FEHOERT a1 a giftts @ sueia few o @ wiftrs @
3T A § 97 T FAT % [0 eqmalr fewsr & aro A
| HFEARRAT F Qe AT AR AT F Mig2, TR (SRl Beelr ™), Cyt ¢
(3R-Foreer Tt A) 3R KDH (#fesrg &) $r sufeafd # are sare f&eawor
EaRT ST |

Protease {ug/ul) Protease (ug/ul)
50 100 - 50 100

Mig? & o e Mig? & o e
Cytc == e—wes Cytc ==
Porin Porin 0
KDH “wsm que e KDH = = =

Intact Mitochondnia placed in

Mitochondria hypotonic_solution

IRFT il & HUR W, Mig2 TT=pd grem

1. FfFeeT A& e G A7)
2.  HR-FEreer Tua Al

3. aferm #i

4. HaRe 3R g Bed & seyed A
Al :

A2

W NN =

A3
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A region of a eukaryotic chromosome is heavily transcribed by RNA polymerase-
Il. Given below are a few properties of such a chromatin.

A.
B.
C.
D.

DNasel hypersensitivity
High CpG methylation

Occupied by macroH2A
High histone acetylation

Choose the option that has all correct properties.

1
2
3
4

A and C only
C and D only
A, BandD

A and D only




gFeohd IOTHA H Th &9, RNA tifaf@a-ll ganr 3cafas sqaf@a aar
8 =W IR ¥ T AR & $o v S & o §

A
B
C.
D

DNasel stfaaae=reiear
3= CpG AfAfAF=or
AHH2A EaRT JfErfed
oo fere iAo

Tl T RRiwast are Fwe #F g4

1
2
5
4
Al:
A2:

A3

A4 .

B W WD = =
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. Haag Az C
. HIFCIHRD

A, B3R D

. Had A3RD




To test the lever-arm model of myosin movement, an investigator utilizes
recombinant DNA technology to attach myosin head to various length of neck
domains. In the schematics shown below (1-4), the y-axis represents the velocity
of myosin in um/sec on the actin filament, and the x-axis shows the recombinant
myosins (a-d; shown on the left) that were utilized to calculate the velocity.
Considering that all the appropriate conditions were applied to estimate the
velocity of recombinant myosin, choose the graph that correctly represents the
velocity of recombinant myosin.

LR 2
L 15
“ g . g
o & 4
E 4 £
£ =y
b B -
g 1 = g =
Y
b a d c c d a b
[0 ? 3 [ Pl S=—
L g 4 E o
E - 5 3—
&
d 2, 2 -
W
: b
recombinant b g & R d 2 @
myosins




ARAT Feeld & 3aleh-3fo JHA ® W@ & [T, Th Heaysh, far g8+
Hr fstee FFasal W AR MY @ S & AT DNA gaafe= &t &
IYART FIAT g1 A/ T 3T AR\ (1-4) A, y-3187 TiFed W W AG@F
&1 a1fa umisec & gafar § 3R x-3187 Eaffaa AT (a-d; 918 3R wgiEa),
oo 3ugter aifq & sorer & frar mam geEfeg #RfRs & oafa &
3Teholel e dTell T3l 3UYFd FATGATSHT H A §C, IWIAT H AT S
geaifea AT $1 afd @ @dr AEha war g

L

% X 1 2
- 5
] . — —
= 8 4o g 4
55 [
= =
g - g
b - -
g 1= g =
L=
b a d c c d a b
c ? 3 - 4 5=
lr’:}:. E 4 — ié 4=
g g
£ Z
E 2 — 5 2=
d 2 ] 2,
5]
(=]
g d c a b d a
recombinant b &
myosins
Al :1
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Match the major cell cycle regulatory proteins in Column (X) and their typical
function in Column (Y)

Column X Column Y
Wee1 | (i) |suppresses G1/S-Cdk and S-Cdk activities after
DNA damage

p27 (i) | phosphorylates inhibitory sites in Cdk

p21 (iii) | activates APC/C in late mitosis and early G1 phase

O O W »

Cdh1 (iv) | suppresses G1/S-Cdk and S-Cdk activities in G1
phase

Which one of the following options represents the correct match between column
X and column Y?

A-(ii), B-(iv), C-(i), D-(iii)
A-(ii), B-(i), C-(iv), D-(iii)
A-(iii), B-(iv), C~(i), D-(ii)
A-(ii), B-(i), C~(iv), D-(ii)

B S Tha




YHE HIAH T HAHAS WA (FH X) A 3o fafdse Fwf (wGsvy) @7v

IEEIGECT S
T X Y
A. Weel | () |DNA &f & € G1/S-Cdk 3R S-dk framst =7
SHT LT &
B. p27 | (i) | Cdk ¥ HEA® &7 F BIEHIEHT FaT &
C. p21 (i) | APC/C w1 gewr @A fsmee 3k YEITAT G1
FoT # FhT T &
D. Cdh1 [ (V) | G1 sar & G1/S-Cdk 3R S-Cdk #r EfFTar
SHT AT &

A 7 FlF a1 v e, T X3dR w=@9 Y & 97 T Fae gufar 37

1. A<(ii), B-(iv), C-(i), D-(iii)
2. A-(ii), B-(i), C-(iv), D-(iii)
3. A-(iii), B-(iv), C-(i), D-(ii)
4. A(iii), B-(i), C~(iv), D-(ii)

Al :

A2 :

A3

A4 .

A DA W W NN =
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Asynchronous cultures of E. coli were grown in N and then shifted to "N
medium containing a chemical C (0 minute) and incubated for two generation
times (i.e. 40 minutes). Proportion of hybrid DNA ("N-'>N) was measured at
various time-points and results are depicted in the following table.

Time | 0 minute | 10 minutes | 20 minutes | 30 minutes | 40 minutes

*gﬁﬁj 0% 40% 40% 40% 40%

From the data, it was concluded that the chemical C inhibits DNA replication.

Which one of the following possibilities could be the likely mode of action of
chemical C?

It inhibits the initiation of replication.

It inhibits the elongation phase of replication.

It inhibits the termination of replication.

It competes with dNTPs for incorporation into the newly synthesized DNA.

N




THFINAF & Flaz F Hadl 1 UNH afda BFar @, goaeerg @ C
TFd N ATeTH A FUEARG fRar T (0 fAse) R 2 difedt & wFT T
(ST & 40 et &) FeATaa fhar 7 fafses @8 T 3aar W a7 DNA
(1*N-15N) & 37e7dTel s AT a1 r R 9RonH @1 A arolt & Rfya B
T

AT 0 Asc 10/ | 20fA=ac | 30 A= | 40 A=<
F@FT DNA 0% 40% 40% 40% 40%

erel & I Y @era T & T@ae C, DNA gfasfaas st dear gl
P & ¥ FiF @ IuEEr, g9a9: WET C T FT qomer gefe?

1. I8 yfasfeaa & 3R9 & Jhar

2. 7 dlagpiaas & Erfietor s@er i s ¢

3. U8 yfagfaua & gAw F Asar B

4. Tg, 97 HA™T DNA & AR F &@T dNTPs & wfgeaat aar 2

A2 :
A3

A4 :

AP, W WD =
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A uniformly labelled (*2P) single-stranded DNA (ssDNA) was incubated with a
homologous double-stranded DNA (dsDNA) in the presence of Rad51 and/or
RPA along with ATP or the non-hydrolysable ATPyS to study a three-strand
exchange reaction. The reactions were terminated at various time points, DNA
were digested with EcoR/ followed by electrophoresis and autoradiography.
Results are shown in the figure below.

Three-strand exchange reaction fadsi | # | # [ *#|=|=]s]=
5 3
g Lkb | akb ) 2kb o sl eI bl et e e
. 1 ' 3 AT | 4 e
I ATP-y-5 +
3 5 Time (min.)| 60 |60 |60 10 20|60 | 90

3 3 40— — —_— -
2.5 m—

20| =— — _

A= Uniformly labelled DNA

Vertical bars: EcoR! sites 13 =

10| =— w— — - e .

kb
Based on the above data, which one of the following statements is INCORRECT?

Rad51 requires ATP hydrolysis for strand exchange reaction.
Strand exchange does not take place in the absence of RPA.

The polarity of strand-exchange reaction is in the 3" to 5 direction.
The rate of strand-exchange is 7 kb/hour.

R e




Pr-reee Rfawy afafrar & sreoga & v, & 9@ &9 @ o gfad (2P)
Thol-Feles DNA (ssDNA) &1 Rad51 3i/372@m RPA & @1 ATP 3eEr 3R-
I ATECAIT ATPyS #r 3ufdufa &, @F=a gfa-Tgi== DNA (dsDNA) &
gy FSAEE fhar man BffeE gHg dAawer W AR &1 gEes
fFar =M, DNA I EcoRl @ difed, acqead  deydeoradres 3R
wafafaoiifaser forar s/an aomat = &= s & ceiar = &

Three-strand exchange reaction

RadS51 | + |+ |t |+ |+ ‘ o
, 3
51kb 4 kb 2 kb ; RPA + - + |+ | + | +
53— | 5 !
5 3 AT | 4 # | ]
l ATP-y-5 + |
5 trtrertntradraodr bbb 3 ) ) | T 1
3 £ Time [min.)| 60 |60 |60 |10 (30 i 60 | 90
= 3 40 == - — -
25| =
#et Uniformly labelled DMA f‘; P — — -
Vertical bars: EcoRl sites =
1.0 e— — —_— - - -

IWIF IThST & AR, foieed H & Pl AT FUT el 272

1. TS fafaaa sfafear g Rad51 &t ATP & Siesiqued &1 3Taedehdl

grar gl

2. RPA #r Jeufeafa # wes-AfAag 7 giar g
Feree-fafama sfafear Hr gdwar 3 @5 fGar & 2 2
Free-fafaag 1 g7 7 kb/ger gar 2l

Al:1
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Single-stranded DNA binding properties of three DNA repair proteins (A, B, and

C) were investigated. A biotinylated single-stranded DNA was prepared and
incubated with the proteins in different combinations as shown below. This was
followed by streptavidin pull-down to enrich ssDNA-bound proteins, which were
detected by western blot analyses using specific antibodies.

Protein&A | - |+ |- - |+ |+
ProteinB | - |- |+| - |+ | +
PoteinC | - |- |-+ ]-|+
=
Protein & - - z 3
= [=]
Pratein B f— o o
=]
Protein C & &
Western blot

Which one of the following statements is NOT a correct conclusion from the
above study?

Protein A binds to the ssDNA.

Protein B does not bind to ssDNA.

Protein C destabilizes the binding of protein A to ssDNA.
Protein C interacts with protein A but not with protein B.

AwN




disT DNA &fd gur Sié&r (A, B, 3R C) & Tshal-¥glee DNA FUs IOTEH T
T{reToT R AT T Sl d The-Feles DNA dOr farar e 3ii s
few 717 faffies Sais=r i I8t & Ty FEATES AT 4T 5% a1 ssDNA-
g 9éEr Fr gRar F v wgeefads ga-esa frar e fafeee
ITARETAT ST 39ART X gU IEe solle fAReITUT EaRT Tgdl= 1 5|

Protein & | - |+ | - - &+
Protein B | - | - | + E s | gel a
ProteinC | - |- |-+ |-+
— E
i — — —n -
Protein & % E
Protein B p— o B
T
Protein C &

Western blot

IRIFT 36T ¥, FF # ¥ T a1 s 37a Fhy a8 82
1. WETA, ssDNA & F=¢ gt

2. W& B, ssDNA & &=l wigh g 2l

3. UIEEC, W A ® ssDNA F Fue & 38R F:aT &

4. 9AAC, NET A ¥ 3ea-Brar #c & freg I1dw B & 7811

Al:1
A2:2

A3:3
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Following are a few statements made regarding the /ac operon.

A. The LacZ, LacY and LacA are encoded by a single transcript.

B. The three proteins are translated as a single precursor and then
processed.

C. Inthe presence of glucose, lactose can upregulate the operon.

D. Isopropyl thio 3-D-galactoside (IPTG) is a gratuitous inducer.

Which one of the following options represents the combination of all correct

statements?

1. A, BandD
2. A BandC
3. B,CandD
4. AandDonly




5 FUF lac FWF F I A fgr v §

A. LacZ, LacY R LacA T £ ufgem & Fifzd a9 2

B. A&l WIEHT T He[alg Tshol IARMAT & &9 H gIaT § 3R dguesnd
ufXefAa g gl

C. Tephie #1 3ufedfa &, e Wi #1 RfFafda &= wFar &

D. I=SEMIES araT B-D-SteweraEs (IPTG) T tiRas R+ El

e # ¥ 37 a1 v FeT gxft 98 FyaT & IS F AT 27

A B3HRD
A B3R C
B,C3R D
HaTAHNT D

-l
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AR WL LD NN = =

Objective Question

87 703087







Eukaryotic transcription factors TF1 and TF2 bind to independent cis regulatory
elements (Cis1 and Cis2, respectively) upstream of TATA box and positively
regulate gene expression. Histone modifier 1 (HM1) binds to TF1 but not to TF2.
In order to determine how genes are regulated by these three factors, an in vitro
transcription and translation assay was set up. A packaged DNA containing
region from Cis1 to Cis2, along with eukaryotic minimal promoter fused upstream
of a luciferase gene, was purified. The luciferase activity, upon addition of a
combination of TF1, TF2 and/or HM1, in presence of RNA polymerase and
translation mix is plotted below.
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Polymerase ir + + + + "
Translation
Mt + + 4 + + - v +
TF1 - + - - + - + +
TF2 = o + = - + +
HM1 - - = + + + =

Which one of the following models best represents the results above?




.

TF2 activates luciferase expression independent of TF1 and HM1.

HM1 activates binding of either of TF1 or TF2 to their cognate Cis
elements to activate luciferase expression.

TF1 binds to Cis1, recruits HM1 to modify DNA allowing TF2 to bind Cis2
to enhance luciferase expression.

TF2 binds to Cis2, recruits HM1 to modify DNA allowing TF1 to bind Cis1
to activate luciferase expression.







gheahd Fider@d FR& TF1 AR TF2, TATA S & 39vaE H F&d9 cis
faaraAes acal (FAM: Cis1and Cis2) § J3d § 3R FohRieAs &7 § if¥eafea
I Al Fa ¢ fTde gt (HM1) TR & S[Ear § o TF2 & =12
7z foeiftd = & BT 5 oo O FRet garr e F2 faafag @
qT Ieferdel AR JHefaree WE HiT AT Hr 51 cGfRBLS S Fr v
¥ 2 Goeahd REAT 3ea10% & @1y, Cis1 ¥ Cis2 a& & &7 # aikg
fFr gu uw Ff¥sa DNA 1 g B amm RNA aifafés ik srares
s &1 sufeafa & TF1, TF2 d/ar HM & §aiee & Sied | sgfaeis
Fr frarierar v ey e T I g
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1. TF2 oI sifficafda &1, TF1 ARHM1 & e afva s g

2. SORAW @I HfEeatFa & Gha & & g, HM1 ar & TF1ar TF2 &t
3eih AT Cis HRePI & ATY FI T &l

3. TF1, Cis1 & dedr g, ¥R DNA 1ifda =t & e HM1 & Faifaa &-ar
g, difss TF2, Cis2 & a9 3 ogfawisr JfHafaa #r sar a5

4. TF2, Cis2, & Fuam §, R DNA Tafda == & v HM1 =1 aifea war
g arfes TF1, Cis1 & 99 HY ogfahisl AHATFT H Fer Hehl
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Protein A binds the mRNA for gene B in HelLa cells. The protein A mediates the
formation of mRNA-protein particles (mMRNPs). The addition of a chemical C
disrupts mRNPs in HelLa cells. The results of the western blot and northern blot
analyses are shown below:

Western blotfor A Western blotfor B
HelLa HeLa Cells HeLa HelLa Cells
Cells treated with ‘C’ Cells  treated with ‘'C’
Anti - A | Anti-B |
Anti - GAPDH| | Anti-GAPDH |

Northern blot for RNA pulldown with A

HeLa HeLa Cells
Cells treated with ‘C’

Probe for E.. —

Probe for GAPDH

From the above experiments, which one of the following statements is true?

1. mRNP disruption does not affect the interaction of protein A and transcript
B, or the translation of transcript B.

2. mRNP disruption inhibits protein A interaction with transcript B but not the
the translation of transcript B.

3.  mRNP disruption does not affect the interaction of protein A and transcript
B, but affects the translation of transcript B.

4. mRNP disruption promotes protein A interaction with transcript B and
translation from transcript B.




HelLa SITRI3T & WiEIaT A, ST B3 mRNA T FedaT g1 9T A, mRNA-9TE=
FUIT (MRNPs) &1 AEIEdT T &1 IGTA C T TS, Hela Hifemat &
mRNPs &I faufeqd #tar 1 Western blot @&T northern blot &1 9f{omH ==

geie I &

Western blot for A Western blot for B
HelLa HeLa Cellis Hela HelLa Cells
Cells treated with ‘C’ Cells treated with ‘C’
Anti-A . Anti-B |
Anti - GAPDH | Anti-GAPDH|

MNorthern blot for RNA pulldown with A

HelLa HelLa Cells
Cells treated with ‘C’_

Probe for B - —

Probe for GAPDH

3 FAET @, B # 8 9 97 v Fud g

1. mRNP & fages, 9 A R gfaferdt B & oyeax forar =1 ar
yiafedt B & 3feldiea H T g el gl

2. mRNP #r f@ges, Wi A 3R gfafadt B & e Bar & aifeg
T 8, Theq iaferdt B & 3fefdrcsl @I wigl|

3.  mRNP & faues, 9 A 3R gfaferdr B &1 e far &1 venfaa
TET T, Weg giafedt B F siefamesr yenfag wwar &

4. mRNP T ges, 98 A 3R B & wex fFar &1 3k ufafadiB &
Iefare Hr Sika Far gl
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Plants perceive effector molecules of a pathogen and mount a series of events

that lead to the activation of a defense response. Following statements are
made with respect to events that occur within a few minutes of the effector

perception.

A. Transient change in the ion permeability of the plasma membrane.

B. Efflux of K™ and Cl~ ions from the cell.

C. Influx of ca®** and H* ions into the cell.

D. Influx of K™ and Cl™ ions into the cell and efflux of Ca?* and H* ions from
the cell.

Which one of the following options represents the combination of all correct

statements?

1. A,BandC

2. AandD only
3. BandConly
4 A,BandD
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o, e & W HUBET A A W od € R et fr w2
sgert Tafd gy € S B e gfafear & afea w3 81 AT s,
W H Fgfa & Fo fAeet & iR & @ arelr ueanst & a7 F¢ A0

o0 w >

CATSHAT Eeall # 3O IREFIAT H TS IREd |

FfAFT & K+ 3R - 3= F S vag|

FIRART A Ca?* AR HT FTAT FT AV

AR AKX ClI- HTTAT T Havarg JR :far & ca?t 3R HY
HTIAT FT S vag]|

FT # @ *i7 a1 TFea Tl 98 FuaT & IS FT IGHRT Fdm &7
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shao AHRD
Faa B 3#RC
A, B3HRD




The following statements are made about how CD4 T cells provide help to CD8
T cells.

A.

B
543
D

Antigen/MHC-Il complexes on CD4 T cells interact with antigen/MHC-|
complexes on CD8 cells.

A single dendritic cell (DC) presents antigen on MHC-I and MHC-II at the
same time.

CDA4 T cells activate DCs which produce chemokines like CCL3 and CCL4
that can specifically attract CD8 T cells to form a CD4-CD8-DC triad.

CD4 T cells help B cells, which differentiate into plasma cells and secrete
antibodies that form immune complexes which bind to FcyRs on CD8 T
cells.

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

o o ol

Aand B
AandC
B and C
CandD




=T Hu=, $& CD4 T FAFT CD8 T HIAF131T T Heraam Jer i &,
% aR # F¢ AT gl

A

CD4 T A3t W wfasa/MHC-I @f@F3r, CD8 skt w
gfasa/MHC-| ISt § 3edaishar adr gl

Ush Tehol Segiefesh it (DC), Th & FFT & MHC-I 3R MHC-Il =)
afasie 98dd Rl ¢l

CD4 T sifeerre DCs &I HfghT #ar § sir CCL3 3#R CCL4 TE &
FIHATRET 3c0= FIg ¢ =T [ fafese afiss ¥, CD4-CD8-DC T
1 & faT CD8 T FIfFra3it & eriSa T 2

CD4 T FIRAFIT B HITRNFIHT T TETAAT FAT &, JT SATTAT FIAFIHT A
fasifea ardr & 3R iRt #r wifaa s=ar & s & wfawer aFas
ST & ST CD8 T ARHT W FoyRs & H=Eey gam 2

e 7 ¥ i a1 OFea Tt 98y Fy=t F 9T H 9SiRT Fdr 22

R I -
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A2 :

A3

W W NN = =

A 3R B
AJRC
B3RC
C3RD
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A receptor tyrosine kinase (RTK) dimerizes and autophosphorylates in presence
of a ligand. A researcher prepares three constructs that express either the (A)
full-length protein having a kinase domain as well as 3 tyrosine residues, (B) the
RTK with a non-functional kinase domain but with the 3 tyrosine residues, and
(C) the RTK lacking the 3 tyrosine residues but having a functional kinase
domain. She expressed these constructs in cell lines lacking the RTK, either
singly or in combinations shown in the figure, breaks open the cell and added the
ligand of the RTK in presence of radio-labelled ATP. She immunoprecipitated the
RTK and analysed the immunoprecipitates by Coomassie staining as shown in
the figure, followed by autoradiography.

Coomassie stained protein gel
A B = A+B | A+C | B+C

Which one of the following autoradiograms would the researcher expect?

1 A B C | A*B | A+C | B+C s A B | ¢ |aB]|Ac|BeC
= N | . | | |l-
L L] L]

3 A | B c | aB [ avc | BeC 4 a | B c | a+B | a+c | B+C










T A TR FEast (RTK), Teeat $r 39fdyfad & glaalRa 3R
T HIEDIepd giar ¢l T e & =g gardr § S sifeensa Fa
g T ar (A) FEAT 98T F I 3 T 3GfSe aROT FIA ITeT TH
FEOT W F, A1 (B) frarefier FEAer 98T arelr RTK fFeg 3 e
3afise aifiig s arer A, IU1 (C) RTK, formgd & 3 e=daT safRse
st Bd & Freg facHs Frsae waiT 3ueud @id §1 &8 3o Taert
HI, RTK Iea iR awra & dffcgsa Fdr §, a1 ar 3ha a1 iR =
H g AT FgFT T H, PIRA B OREFT W ar ¢ AR g
ATP #r 3ufeafd & RTK & Hewar & Fardr g1 389 RTK & gfoRemr-
raetaford foram 3R == guid a1r = & 7gaR WicRaToT-3/aaivui T Hadr
I garT farelwor fRar aoueara wafafetoifemor frar)

Coomassie stained protein gel
A | B | C |AB|AC|B+C

A & #i9 o Safeohfma fir arardt soer FEi?

1 A B c A+B | A+C | B+C 2 A B c A+B | A+C | B+C
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The following statements are made regarding formulation of the advanced
candidate antimalaria vaccine RTS,S.

A.

B
C.
D

It contains heat-killed Plasmodium falciparum sporozoites and Hepatitis B
surface antigen.

It contains formalin-inactivated Plasmodium falciparum sporozoites and
attenuated poliovirus.

It contains a fusion protein between Plasmodium falciparum CSP C-
terminal region and Hepatitis B surface antigen.

It contains a fusion protein between Plasmodium falciparum Merozoite-
surface protein and CSP.

Which one of the following options represents the combination of all correct

statements?

1. A,BandD
2. Bonly

3. AandD only
4. Conly




o= Fue, 30aa gfa-ARET & 3FAGaR RTS,S & fA%qor & wafda g1

A. 3HHA ARG cerTsAIETA $ieaatd AU (sporozoites) 3R gde=fed
B #T ¥dg 9fa== aiar gl

B. 3HA wlHATAA-[ATHY cersAIRasw Siewa dis= ik st Sifaar
fersmo e 2|

C. SHH ToreAIlzTa hfegotd CSP C-8R &7 3R guesfew B 1 @ag
gfasid &1 Ush FAST SEreT grar gl

D. TUH AIeAEan hioaRa BRsizse-adg Yiasd iR CSP # v Hl=r
W g gl

e Soeat & ia @1 v gt & Fu= & IS H gTar 72

A, B3RD
shael B
AFRD
shael C

fe La P e
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A cancer cell line obtained from a rat glioma tumour was stained with the nuclear
dye Hoechst 33342 and sorted using FACS. About 0.4% of the population
stained lightly (LSP), distinct from the densely stained population of cells (DSP).
Equal number of cells from these two populations were subcutaneously
implanted into a suitable animal model to develop tumours. Following statements
are made from this experiment:

A. The LSP cells will give rise to tumours.
B. The DSP cells will give rise to tumours.
C. The LSP cells can give rise to LSP and DSP cells.
D. The DSP cells can give rise to LSP and DSP cells.

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

AandD
Aand C
BandC
Band D

i o TN




A THHAT TER T IIod HEX FHIRFT 87 H hegedhd gREC =8 33342
o ST o T 3R FACS & 931 & SIeT J-T| 973997 0.4% HTETET goehr
Fod (LSP) g8, ot 7edr o 3mardr (DSP) +ifvwst & g ot 21 o
eIl & TAE HEAT S RRFE F 3IYFT R e F v 3ugE
Sfe JHA H AT Jaaraer R sw gaeT @ AR wue g

A. LSP FIfAFT TRT T F=H 3
B. DSP FIf¥rrt TIaRi # S=F M|
C. LSP H:ffiwd, LSP 3T DSP HIfR3T 7 57 & Tehar &
D. DSP iferrd, LSP 3{X DSP 131t I I+ & Fhar 1
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The following statements are made about the killing of virus-infected respiratory
epithelial cells by cytotoxic T cells:

A. Priming of the T cells has taken place in thymus, lymph node or spleen.
B. Viral antigens have been presented on infected epithelial cells.

C. MHC-I molecules have been presented on infected epithelial cells.

D. MHC-Il molecules have been presented on infected epithelial cells.

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

1. BandC
2. AandC
3. BandD
4 Cand D

= feT 1 Fue, AR aE T FIRNHT ganT [Auv] FHfAT 198 39w
FfFH H g F IR F F¢ A0 &

T FIfASTHT T IUHHAUT ATZAT, AHPT I AT Tollgl H 2T gl
fawTo] Ui, THTAT 3Ushell HIRFHT W 39U g &
MHC-| 379], HfAa 39har FAFHT N 39FUd g 2
MHC-II 370, THfAT 39eherr NS R 397eAd g £

°©o 0w p




A3

A4 .

Objective Question

95 703095

3

4
4

Wild-type Drosophila have a pair of wings on one segment and a pair of halteres

on
do

the adjacent posterior segment. Wild type four-winged insects like dragonflies
not have halteres. Ultrabithorax (Ubx) is a homeobox gene. Ubx mutants of

Drosophila have two pairs of wings and no halteres. In relation to Ubx function,
the two-winged and four-winged insect species differ based on

1.
2,

3.
4.

Ubx expression levels in segments that give rise to wings/halteres.
Ubx regulation at different developmental times in segments that give
rise to wings/halteres.

targets of Ubx in segments that give rise to wings/halteres.

Ubx copy number and paralog evolution.

TeI-YhR FEITPT & Teh @ H 2 S5t 9@ R Fercadl o9 @8 & w6
S @ateR (halteres) @10 &1 IR 9@ a9 TeO-WHR AGEAT S@ #r
FEATARH # Talds =gl gl 21 HeaediFd (Ubx) TH gidHawd ST 2l
TEIfRaT % Ubx 3caiad & 2 1S 9@ g9 § 3R +I8 dares =iel gd1 Ubx
F FY F FaT H, & 9@ 3R IR 9 FreF e Teniadr, FHea 3R )W @
grar &

1.
2.

U@/Tdtelsh FeT atel @ei & Ubx #r sifiteaf@a & ¥aX T aer 2
Ubx =T fiie fehg Frall & 39 @Sl X Ra=er St qw@/dadaes 93
2l

TSl # Ubx & 8T ST T@/Tdres 919 2|

Ubx afasT gear 3R Rramr $Hr JAafawy|
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The following statements summarize metamorphosis and regeneration.

A. Many changes during amphibian metamorphosis are regionally specific.
Although the tail epidermis never dies, the head epidermis does.

B. In neoteny, the juvenile form is slowed down, while the gonads and
germ cells mature at their normal rate.

C. Inepimorphosis, tissues never dedifferentiate into a blastema, divide, or
re-differentiate into the new structure.

D. Inthe regenerating salamander limb, the epidermis forms an apical
ectodermal cap. The cells beneath it dedifferentiates to form a blastema.

E. Inhydras, there appear to be head activation gradients, head inhibition
gradients, foot activation gradients, and foot inhibition gradients.

Which one of the following options has the correct combination of statements
that will lead to normal developmental outcome in organisms?

A CandD
Band D
Aand E
BandC

LR B




e &y, FATERT 3R g w GEfT == g

A. FHTIT & HATRYT & GRIA Hg IRGad H3F dl W &fEse gia g
Tufy oo AfEs F=f 7@ A, B AR /= €

B. FREwar &, fX 39¢ar Ag 9T It &, S 3% a4 HR
AT FIRFT FHEET X T aRgwa Adr E

C. HHwUIeROT #, Fas F31 off wFer & fawfem, Reanfoa ar &2 g
7 garasfea 7@ gl

D. #HAR F YoAtad UG &, JOTA v i sfeeaeax 3meror a=man
gl 3EH A fr PN, sHee == F ov - o

E. gr=zr &, Y giraer vyauran, i eiusT waurar, 9ig §ishduT WaordrT,
YT 9Tg  3aRIe=T Yaurar &l giT Jdid giaT g1

AF T & @ =i °r v @eheT wyal &1 G a7 g o & shat &
AT AT @shy &7 HY oF SJeem?

A, C3HRD
B3RD
A3RE
B3RC

= 8 B =e

A2:

A3
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Fgf8 expression in the anterior developing mouse brain induces anterior identity
marker expression (anteriorization). The Fgf8 receptor is uniformly expressed in
the brain. Which one of the following experiments best demonstrates this fact?

1. Transgenic overexpression of Fgf8 in the posterior of the developing
mouse brain causes anteriorization at both ends of the brain.

2. Transgenic overexpression of Fgf8 receptor in the posterior of the
developing mouse brain causes anteriorization at both ends of the brain.

3.  Grafting the anterior portion of an Fgf8 null developing mouse brain into
the posterior of another developing mouse brain causes the recipient’s
brain to be anteriorized at both ends.

4.  Transgenic overexpression of Fgf8 in the posterior of the developing
mouse brain results in no anteriorization.
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Fgfé i 7w & Rerraefier srr aAfeass & siffeafda, s gz Regs

et (ErETHERo) #F URT Fdr g1 ATeass A Fgfé aAEr §d e &9
& sifficaaa gar & T & & FiF 7 9O 39 9T Y §9d 3= T §
yeiRia aar &7

faeraeier Aves Afeass & 7T # Fgfg & aRe=r sfa-siffeafEa, aftass
% gl BRI 9T FIEMHROT FIdT E

faerraelier A= AfEasH & T2a & Fgf8 & IMEr H IR fa-ffegfa,
ATETSH & Gl BRI IR HIEFMHEOT Far &

Fof8 fadier famrasher Ay afeass & amr a7 &1, gl ferasder Avs
ATETSH & 99T ANT H FRI90T & IRUTHATEET JEY F AETSH gl|r oRT
U7 IIETARA g

ferradier Ay Afeass & 92T & Fgf8 @ aREET Ffa-iffcafEa &
FATTET P FITMAIOT A&l ZeT|




The following experimental manipulations were carried out with Xenopus
embryo.

Manipulation X: Exposure to ultra violet radiation leading to the failure of cortical
rotation.
Manipulation Y: Gastrulae treated with lithium chloride, an agonist of canonical

Whnt signaling.

The following statements were made with respect to the above manipulations
and genes involved in setting up dorso-ventral polarity in amphibians.

A

B
C.
D

The phenotype obtained due to manipulation X can be rescued by injection
of noggin in 1-cell embryo

Chordin mRNA will be enriched in embryos of manipulation X as compared
to those of manipulation Y

Injection of cDNA for chordin into ventral blastomeres leads to the induction
of a secondary axis.

Experimentally depleting p-catenin transcripts in 1-cell embryo by antisense
oligonuclectides leads to phenotype similar to that obtained from
manipulation X.

Which one of the following options represents all correct statements?

1
.
5 8
4

A, CandD
B,CandD
A and B only
B and C only




AT & gur W @ J9f@s g-9R (Manipulation) frT 1|

eI X: WA fAfmer & @Fasa @ gepda gAE # fawed fFar
EX-UYY: gl & fffas FaREs ¥ 3uaiig &R, S @ Wnt Sas
&1 gfagadr gl

IRIFT -BX AR 3HTRT 7 TET-3eRT aam T Y& FA 7 WA St
F "oy A AFT Fud 90 M0 ¢

A, AT F A-FRFT 0T 7 =T G- X F GINT 3ceeT ARTOTIET Fl
FTAT ST ThaT gl

B. &R & X & Ol &, &Y # g § ®RIEA mRNA Fr 3if&ehar
gt

C. R & cDNA FT 3R SARCIAIT H T80T Tk gadras 3787 #r
IR T g

D. 1-RIfRIHT U7 # FANAHAR lish | - dhefaa wfafafd wr védw sifoa-
YfFedIces AT B i 8 g- X & HAW A0TgET §red g
gl

farT faeal & ¥ Fi9 @1 v G3ir & Fy=t Fr AT &7

A,C3HR D
B,C3R D
shad A 3R B
shad B 3R C

Al:1
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The cadherin catenin complex is extremely important during compaction from a

morula to the blastula. Transition of early embryonic cells into a blastula differed
depending on the presence or absence of calcium ions. In addition, an
investigator blocked the expression of p-catenin using vivo morpholinos to detect
its effect simultaneously on compaction. Which one of the following conditions
will lead to the most successful transition of the morula into the blastula?

1. The blastula will continue to develop even when calcium ions are absent,
since p-catenin will get activated automatically by cadherins.

2. Inthe absence of calcium ions, calcium ionophores will assist
development even when vivo morpholinos to p-catenin are introduced.

3. Presence of calcium ions will enhance development when vivo
morpholinos to cadherins have been introduced to the early embryo.

4. Presence of calcium ions are essential for activation of cadherin and p-
catenin, so that actin gets mobilized and compaction ensues.




ATFel § SaIEgel d% Fuad & N HAfga FclAad Fpa cafF Agcaqo!
BT &1 YR 3ol FIRHIHT FT soegel # TRaA HoadH FIaAT H
3UTEUd AT HAUTEAid & YR 9T &= giar g1 36 3felar U dveredf &
e W UF 1T SUF THAT FT 9dT A9 & Qv &G AwifeatsT &1 3930
& PR fr swffcafa & yawcy fm e & @ =9 @ &G,
AT & Sol¥gell H Aol TRTde HT?

1. Ffewas sme & sequiuia ga W off soeger # fawe sl @
FEIfF p-Sefore, HONT ganT AT §T & FiEHT @ Seem)

2. fewaa sz i equieafa #, Sfeaaa 3aey s & g
FEM g« off J9 9t Aot p-Fefaa & ek e

3. Hfougs 3mu= & sufeafs T = seeft a9 St #fthaars
Fefe A wifFsr o[or # T AT

4. Fef= iR p-wefas & wipgor & v Sfogaw 3= fir sufaafa
TR gar &, e & e afag & omar § 3k guae @
CEICIN
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According to ABCDE model of flower development, different combinations of
MADS box proteins belonging to class A, B, C, D and E bind to each other to
form a tetrameric structure referred to as “floral quartet” as given below. The floral
quartet bind to DNA to activate transcription of the genes needed to specify each
floral organ types.

AP1 = APETALA 1, AP3 = APETALA 3, Pl = PISTILLATA, AG = AGAMOUS
STK = SEEDSTICK, SHP = SHATTERPROOF, SEP = SEPALLATA 1/2/3

EN-N-
-

Which one of the following options represents the combination of floral quartets
that specify petals and carpel whorl of flower, respectively?

BandE
CandD
A and B
Dand E

T







g7 faema % ABCDE 7d# & 31dR, T Igshid 83T HI a1 & T A,
B, C, D 3R E 391 & wafdad MADS sieg 91&=T & faffiear @die wh gae &
sfed 81d € S “TeT diRE” FEarar § SW dA gar T gl geds I
3T gwat i AfRear & v smags At F gt & afkw =9 &
faT gsq =gt DNA & 3Tegy @i 2l

AP1=APETALA 1, AP3 = APETALA 3, Pl = PISTILLATA, AG = AGAMOUS
STK = SEEDSTICK, SHP = SHATTERPROOF, SEP = SEPALLATA 1/2/3

*
28 &
D. @@ E.
S
o

e frodt & i v o0 =t F TS Hr At 8, S FAT O &

9gEr HR =T 9% W A wear &7
1. B3RE
2. C3HRD
3. AxRB
4. D3HRE
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Following are certain statements regarding NADP-malic enzyme type of C4

photosynthesis:

A. Malate synthesized from oxaloacetate in mesophyll cells is transported to
bundle sheath cells.

Pyruvate formed in the bundle sheath cells is transported to mesophyll
cells.

Aspartate synthesized from oxaloacetate in mesophyll cells is transported
to the bundle sheath cells and again gets converted into oxaloacetate.
Alanine aminotransferase converts pyruvate into alanine in the bundle
sheath cells.

Oxaloacetate is converted into aspartate, by aspartate aminotransferase
in the mesophyll cell.

m 2 a8 =

Which one of the following options represents the combination of all correct

statements?

1. AandB only
2. B,CandE
3. BandDonly
4. A, DandE




C4 THIIERYOT 3 NADP-Afds traiigd ¥R & aR & Fd $o Fua &

A.

UTHEAF FIRIFHT # AFdivdiee § He Gftg gar ¢ o &
T=5G SIRIAIAT ol TAAGRT @ ST gl

=g PIRAFIHT H TEac et gar ¢ ot f qoireaas
HITARIIT I TAFGRT & AT 2

TUTHEAIdS HIRIHHT # FFEATERE ¥ TEIREE Wafvd giar § &
fr qeTeoe FIRIFBT H FAEERT 81 Sar § 3R g siereTdee
# ufafda & Jrar gl

TATe5g, HIRIBI3HT H Tolleiled HAAICHES, Teddc H Tl &
afafda &= & &1

TUiHEd g HIRIAHT F HFEATHRE, TURe HAHICERS garT
e # IRafdd & ST £l

=T farear # ¥ i I U= T 92 Fuat & T FH 2ar §?

1.

2.
3.
4.
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The feedback control of the branched amino acid biosynthesis pathway in
Arabidopsis is given below. The activity of Acetohydroxyacid Synthase (AHAS)
enzyme is feedback inhibited by Leucine and Valine synergistically, whereas
Isopropyl malate synthase (IPMS) enzyme activity is inhibited by Leucine only.
Feedback resistant mutant lines of AHAS and IPMS genes are ahas2-1° and
ipms1-10, respectively.

Pyruvate
| AHAS |

* J
|
2-OIV — Valine
IPMS |
|

|
|

Leucine

— Feedback regulation

The phenotype of these feedback resistant mutants was analyzed by growing
them in the following Murashige and Skoog (MS) medium combinations.

MS medium only

MS medium supplemented with Leu only
MS medium supplemented with Val + Leu
MS medium supplemented with Val only

oow>

Which one of the following statements is correct?

1.  ahas2-1° will grow in (C) only, and ijpms7-12 will grow in (B) only.

2. ahas2-1° will grow only in (D) and ipms1-12 will grow in both (A) and (B).

3. ahas2-1° will grow in both (A) and (C) and ipms1-12 will grow in both (A)
and (B).




4.

Both ahas2-1° and ipms1-1Y mutants will grow in (A) only.







TTaEioad H, afld AT 3Fe & ATHLNOT U FH JAfAqer f@g=or #r
fear s ¥ wHcEREEsTe Beds (AHAS) Fr frameierar, e 3R
el & Helfhamiterar garT gafader #efad gidr §, S & smeamaEe #de
ffedsr (IPMS) weamza 1 fraeforar, saa sg@= garr defda gar 2l
AHAS 3R IPMS St & gerfeaer wfaRid saufiaa & #Aw: ahas2-10 3R
ipms1-10 |

Pyruvate
| AHAS |
| ‘
|
2-0lV — Valine
IPMS |
I
|
|
Leucine

— Feedback regulation

g1 qafaaer gforedy saaladl & oa1or 99 &, e guflEr 3 &6 (MS)
ATETH & FASET # Ghfad F Oela BFar )

had MS AreTH

shael Leu EaRT FIRT MS AtegH
Val + Leu gaRT HRa MS ATETH
haoT Val garr Hqﬁ?r MS AT=TH

= # ¥ Fi9 a1 v FaT TG 2

o0 wp»
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ahas2-10, shael (C) & Tf&a grRm 3R ipms1-10 e (B) & fawfa@a
g

ahas2-1° aar (D) A fF=f@a #em 3R pms1-1°2 (A) 3R (B) @& &
fa=wfaa grem|

ahas2-1° (A) 3R (C) aXar & TaFfAa gem aur jpms1-1° (A) 3R (B) &=t
H Repfaa gem

gl ahas2-10 3R ijpms1-10 aR@d Faa (A) # Eiad gl




Given below is the list of F-box proteins of the SCF ubiquitin E3 ligase complex

(Column X) and their associated regulatory proteins of phytohormone pathways
(Column Y).

Column X Column Y
A. TIR1 i. | Degradation of JAZ repressor protein
B. COI ii. | Targets the transcription activator EIN3 for degradation
C. SLY1 |iii. | Degradation of AUX/IAA repressor protein
D. EBF1 | iv. | Degradation of GID1-bound DELLA repressor
Which of the following combinations represents the correct match between
Column X and Column Y7
A-i, B-iii, C-ii, D-iv
A-iii, B-iv, C-i, D-i

A-iv, B-i, C-ii, D-iii
A-ii, B-i, C-iv, D-ii

e O B




I, SCF gfeergfest E3 ogals GfFAY & F-aiaq W (F9#37 X) 927 3949
FFaeY UEueA Tdt & faards 98=t (FaerY) Fr g2 & a1 g

T X TETY

A TTIRT | i | caeesrd 9ié JAZ #7 Rues

B. | CON | ii. | st gaeis EIN3 # fawest & faw affra #<ar &
C. | SLYT | il | zrersrrr 1= AUX/IAA T faeres

D. | EBF1 | iv. | gID1-3fra DELLA gAei) 1 famea

A & O FiF @1 v gaed, TaET X AR EEET Y & o gdr AaEt

YefId ar &7

1. A4, B-iii, C-i, D-iv
2. Adiii B-iv, C-i, D-ii
3. A, B-i, C-i, D-iii
4. A, B-i, C-iv, D-ii
Al:1

1
A2:2

2
A3:3

3
Ad:4

4
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DELLA proteins are known to interact with phytochrome interacting factors (PIFs)
and regulate genes involved in etiolation in Arabidopsis. Following are certain
statements regarding the function of DELLAs under dark and light conditions:

A. Indark, high level of gibberellic acid (GA) helps DELLAs to directly bind to
PIFs.

B. During light, the level of GA goes down and helps DELLA-PIF complex to
bind to the promoters of the etiolation responsive genes.

C. Binding of DELLA proteins to PIFs prevents the transcription of PIF-

induced genes, leading to photomorphogenesis.

D. Skotomorphogenesis is due to the degradation of DELLA proteins and
binding of the PIFs to the etiolation responsive genes.

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

AandC
BandD
Aand B
CandD

ot e




DELLA W& WIEehA J=alegsil FRe (PIFs) & 1T WER fFar & Qv

S I § 3R R & oise & affe Siet & fafag wa § o
T FUF N AR 3570 Fr Feufa & DELLAs & raf & av &7 Rw 7w §

I A, TS=ifas 3FT FT 3= TaX DELLAs &F ®1g PIFs & ara # #Acg
L

3ol % GRS GA #T TR %A @ e §, 3R DELLA-PIF Hper I aigeet
"G AT F 3R ¥ B A AGE T ¢l

DELLA W&t T PIFs & @uiet, PIF-aftd sfier & gfceras &t J&ar ¢ o
YeRTel ELEAT T (PIEATBSATEE) Fea &

DELLA 918 &7 &Ror R PIFs % gt Tadr o=l & 2« % HROT
THFRATH AR g ¢

A= fFrent & =ia @1 v @it gy gOeT & yefiig ar g7

Al :

A2

A3
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1. AsRC
2. BARD
2

4, CHRD

A 3B
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The steady state level of a plant metabolite ‘M’ is determined by the complex

interplay of its biosynthesis, catabolism and transport processes from the source
to the sink organ. A researcher tested following molecular and genetic strategies
for engineering the metabolite ‘M’ in the native host plant.

A. Increasing catalytic efficiency of its rate-limiting biosynthetic enzyme in the
source organ.

B. Increasing catalytic efficiency of the catabolic enzymes in the source organ.

C. Generating knock-out of the transporter protein in the source organ.

D. Repression of the catabolic enzymes in the sink organ.

Which of the above-mentioned strategies will provide a higher accumulation of
the target metabolite ‘M’ in the sink organ?

Aand B
Band C
CandD
Aand D

g [




gier & ‘M’ 3UT9=d FT 8RR Tdd T FT 94T, S0 ofd HLeIe0T, J9aT U
g @ 3ifaa () 391 a IRaes uiehar, & @RI 91T I147| Ueh ATershdr
o Srpa 9 g F M suraET Fr iRt & v smofas wa et
oAt T udreror fRaT

A. BT 39T A, FHH T-HIfAT ATHETUT TeAlRHA HT 30T Z&TaT H |
B. TIT 3T # U Teeligd T 9ol g5 3coN0T Gaie

C. B 371 # ufaes W F AH-313¢ 3c9eT FGET |

D. f8%F 39T # 9= TeATZH FT SHA|

IWIFT 0T WHITSAT # & ST UF, &% 397 &7 affa ‘M 399=g &1 3==
THATRIOT HET ?

A3RB
B3k C
C3RD
A3RD

s e D ol
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Salicylic acid (SA) regulates hypersensitive response and effector-triggered
immunity at the primary infection site and systemic acquired resistance (SAR) in
the distal tissues of the plants. Which one of the following statements regarding
the functionality of the Non-expressor of PR genes 1 (NPR1) in the distal tissue

Is correct?

1. NPR1 exists as oligomers in the nucleus and activates hypersensitive
response.

2. NPR1 degrades through its binding to NPR3 and leads to activation of
SAR response.

3.  NPR1 accumulates in the nucleus and leads to activation of SAR
response.

4. Binding with NPR4 stabilizes NPR1 in the nucleus, which in turn activates

the hypersensitive response.

afafafess 37 (SA) UIgut & Wrafd® A TIa W AHaaacaeie
gfaferar 3R gsrasi-gads gfoReT qur @Fy Fas A &g 3T
wferier (SAR) #F oy wtar &1 Q¥ 9% A, AA-TeauR 36 PR
ST 1 (NPR1) & FISHATT & 99 7, F=A@a & @ Fi9 91 a9 &

&?

Al:1

NPR1, Shegsh H T IHifolellFA T aig el ¢ iR faaaeaia wfear
T GRT LT T

NPR1, 88T NPR3 & s & garT fagfed giar ¢ 3R SAR wfafsrar
T ATFT FaT g

NPR1, 3hegsh & Teha gidr § 3R SAR wfafsrar #r afea s=ar &
Feseh 7 NPR4 & §Tr sa, NPR1 %I Taiisd (stabilize) @ g,
oy Afagacaiar wiafsrar afsa 2 &




A2 :

A3

A4 .

AR LW W N
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Different phases of a typical nerve fibre action potential are explained in the

following statements:

A. The membrane potential is brought to the threshold potential (firing level)
due to the opening of some voltage-gated sodium channels in response to
a threshold depolarizing stimulus.

B. The rapid depolarization after the firing level is caused by opening of more
voltage-gated sodium channels and entry of Na* into the nerve fibre.

C. The reversal of membrane potential (overshoot) at the peak of action
potential occurs as membrane potential moves towards the equilibrium
potential of K*.

D. The peak voltage of action potential does not reach the equilibrium
potential of K* primarily because the increase of K* conductance is
short-lived.

Which one of the following options represents the combination of the correct

statements?

1. AandB
2. BandC
3. CandD
4. AandD




ve fafirse afyerr aeq Brar Rere & Rfees wenst «F T suat &
SheFd ThaT AT §:

A.

fereet fsra, dgel faefaur sediuar @ widfshar & woeasy Fo fam
gad WIfETH Joe & ol & HROT, ggall [d9d (Fdstal FR) W
ST SATCT g

FASel TR % 916 cana fayavn, 3ifaw faag gafta |iftas gomer &
Gola TAT T deg F AT Na' & a9 & HROT gIar gl

S0 & ool faeg K & @y g &1 3R a1ar g, Bar g &
WA W Erea [T F7 3cmaAu (3ifaeee) g 3

frar faere & e fere, AgEga: K & 9 s & 9ea 20 <l
Fifh K* Tlelehca 369 HAT & feiv @l gl

A foeat # @ *i9 @1 v gsft Id et & AT F AT g2

1.
7,
3
4
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Different segments of the renal tubule (Column X) and the sodium transporter
in the apical membrane of tubular cells (Column Y) are listed below:

Column X Column Y
Renal tubular segment Apical transporter
a. Proximal tubule i Na* channel (ENaC)
b. Collecting duct ii Na*-K*-2CI co-transporter
. Thick ascending limb iii | Na*-Cl co-transporter
d. Distal convoluted tubule | iv | Na*-amino acid co-transporter

Which one of the following options represents the correct match between
Column X and Column Y?7?

a-i, b-ii, c-iii, d-iv
a-ii, b-iii, c-iv, d-i
a-iii, b-iv, c-i, d-ii
a-iv, b-i, c-ii, d-iii

B N v




ok dAfersrl & fafeiess @S (Ta#e7 X) qur afosr sifRenst & Ramr
Bee & Giftgw RaEs (T Y), F gEeey & = g

TEE X TAFY
gaeh ATl TS oy afitaes
a. | gHoey Afeewr i | Na* ¥ (ENaC)
b. | gagr afaremr Il | Na*-K*-2Cl- gg-aftargs
C. | AR HRE emEr i | Na*-CI- Fe-aRaEs
d. | gzwy "=faa Afaw V| Na*-arfiar seer @g-aRaes

A T & @ &9 a1 v RBeey, TaFT X 3 sG57 Y & 9= @8 fae #&r
golar 82

a-i, b-ii, c-ii, d-iv
a-ii, b-iii, c-iv, d-i
a-iii, b-iv, c-i, d-ii
a-iv, b-i, c-ii, d-iii

g (i I i
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In hot environment, some changes occur in the human body to improve heat
tolerance, which is called heat acclimatization. The following suggested
statements describe the physiological adjustments during heat acclimatization:

Vasoconstriction starts in skin at a lower body temperature.

Salt concentration in sweat is increased.

The sweat secretion over the skin is more effectively distributed for
optimum use of the effective surface area for evaporative cooling.
The sweat glands maintain high output for longer periods.

The threshold for start of sweating is increased.

mo Ome

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

Aand B
BandC
CandD
Dand E

e Co o =




I FATERUT H FSAT FeAT H FURSA & o€ AGG ¥R #A $o IRaaw @a
& o s wiqgae Fed §) e GAIT T Fue FSAT ThGged & GRI
FIIHIT TATAS T STTEAT Fld &

A.
B.
C.

D.
E.

v A iR A W caEr # aigwEhE % 8 ST gl

w&e A FAA% $ Wgar ¢ AT F

areufaes figas & AT 9oEr §adr 89 F ssead 39T & v, o=
* I T FT 919 AF TET 79 ¥ Falka gar g

g AT o AT deh 3=d 3c9igd ST I@ar 2

T & ARAA H JAGHAT 9 AT gl

o fsedt & @ #ia @ Ful & A I gafar g2
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The glomerular ultrafiltration coefficient (Ks) can be changed by the mesangial
cells producing a decrease in Kr largely due to a reduction in the area available
for filtration. The following statements are made about some agents that affect
the mesangial cells.

A. Norepinephrine causes contraction of mesangial cells.

B. Angiotensin |l causes relaxation of mesangial cells.

C. Histamine causes relaxation of mesangial cells.

D. Atrial natriuretic factor (ANF) causes relaxation of mesangial cells.

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

A and B
Band C
Cand D
Aand D

-l ey




FRrerreer sfagsa-Aies s (K, Fdfoae fiftwnt # K#® w40 5
garT aRafda fFam o1 whar §, S ATga: A ¥ v sueey &7 A
FHT & HROT 3cdeo grar g1 Adformer :fRwEt & gnfeg =@ e Fo
FRT & g H HAelaidd s fGu v )

ARCRGR, ARSI FfRFET #1 g5ad = ¢

ufoaelraa |, Rafeaa ifdwEt & RfYes a=ar g

ferarfaa, FAdfeae FfResEt &1 OfPaa &=ar g

tfeaer AERRfeEs FRF (ANF), i Siftewst &1 e & €

=R TS

AT & @ =i a1 v RBeeg gl @ gaisa F weita Far &7

AR B
B3R C
CHRD
AFHRD
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Changes in plasma osmolarity and extracellular fluid (ECF) volume affect thirst
by separate pathways as given in the following statements.

A

B
C.
D

Hypertonicity leads to osmoreceptor activation giving rise to hypothalamic
control of thirst.

Hypertonicity leads to baroreceptor activation giving rise to hypothalamic
control of thirst.

Hypovolemia leads to activation of baroreceptor and angiotensin Il giving
rise to hypothalamic control of thirst.

Hypovolemia leads to osmoreceptor activation giving rise to hypothalamic
control of thirst.

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

P =

Aand C
Band C
AandD
B and D
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TATSAT I REATRET 3R TEgRf$FT ge7 (ECF) F Iad & Sgad TI&
T gaRT SO @ gAifad Fa g, Sar T f@e wuar # foar g

A.

Afaaaraarn, AEARETer gfFaer s« F1 gerdedr FaEer s=ar
gl

Hfaaaraarn, FORETer FfFaer = g &1 gRudad T [T Far gl
NeTHNITaar, sfEcer 3y ofoef=as Il &1 g@fFgor g &
grurdeAT =0T = Ferar g

HCIHIAAAT, HTAREEI THIoT F g & geurdasdr Hgaor
AT &l

e # ¥ Fi9 a1 v FuT @ g gaea # geufar 7

Al :
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A3

A4 :
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AxRC
B3RC
AFHRD
B3RD




Certain statements are made below about hemoglobin.

A

B
C.
D

HbA1c has glucose attached to the terminal valine in each [ chain.
NADH-methemoglobin reductase system in RBC converts methemoglobin
to hemoglobin.

Oz binds to the Fe?* in the heme moiety of hemoglobin to form
oxyhemoglobin.

The affinity of hemoglobin for Oz is much higher than that of its affinity for
carbon monoxide.

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

g B et

Aand B
CandD
Aand C
Band D
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fereifas & ar & Fo Fua A= R 7T

D.

HbA1c & Scdieh B 5[@el & cfAdd dfeld 9 Terla 2T 8T ¢l

RBC # NADH-Aefgaaifaa Reaes a7, AcfgaArdiieaa &I fgaAeaea
# gRafda &ar gl

feaTalead & &7 AET # Fet & T@Y O U H HFAgATaled ST
gl

feAaifes 1 Syar (affinity), e AATFRaRES H Joem 7 02 % AT
IS+ | gl

e aocdl # Si9 TOT U FUAT & TEr TS FT g20Tar g7

e o
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A AR B
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AR C
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Given below are a few statements related to inheritance biology.

A. Quantitative traits are characterized by discontinuous variations in the
phenotype.

B. Polygenic traits never show a normal distribution of phenotypic variability.

C. Association mapping captures wider genetic diversity than biparental
linkage mapping.

D. Bulked segregant analysis can be used for mapping of monogenic
qualitative traits.

Which one of the following options represents a combination of all correct
statements?

1 AandC
2. BandD
3. AandB
4 CandD
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e shafese @ gefda $o Fua A= e 7w &)

aRATOTcAS faeivs, FavysT # 3rdad Rfeeaar & g siffestes
g ¢

Tgeitr faRIve, FarvTyERis aRafdar w1 g faver w3 a8 e
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arg=y wfafe=wr, gfaswda wgaeeaar gfafesor & goenr & fawqa
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A cross was made between wild type female Drosophila melanogaster and
mutant males which are yellow bodied (y) and crossveinless (cv). The two genes
are present on the X-chromosome. The F1 progeny was sib-mated and the
observation of F2 progeny is tabulated below.

Bhenohme No. of male No. of female
yP progeny progeny

wild type 45 100

yellow body and crossveinless 40 0

yellow body 6 0

crossveinless 9 0

Total no. of progeny analyzed = 200

With regard to the above analysis, which one of the following statements is

correct?

1.  The genetic distance between the two genes is 7.5 cM.

2.  If the mapping was done with a 39 marker which lies between y and cv, the

genetic distance is likely to increase, but never decrease.

3. If a larger progeny size was analyzed, more double crossovers will be

identified leading to decrease in the genetic distance.

4. If a reciprocal parental cross was carried out, no recombinants would be
observed in the F2 progeny as there is no crossing over in D. melanogaster

males.




g YR HAGT S Ber Aamaidieey 3R 3caiadr &)X & & 9F @’R ()
HR IIEaRRE (cv) €, F AT UH HHOT HIAT TA7| At i X-TOrA
) 3ufeag & Fi@afa & "8y 991 &uar r AR Fe gdafa & 9o i
e grufEey fRar m §

Mo mr?irjlﬁ'u"rﬁ marﬂ?lﬁ'a’rﬁ
qE&aT &7
g HahX 45 100
g7 iR 3R ¥ :
FTTEI TR
9T R 6 0
HATEARRTEA 9 0
fareaifta 1 15 wafaar f $o FEar =200

3T 92N & FFag # @ T Fyar & O i 91 T Heér 87

1. @ &l & F7CT Heanas g 7.5¢M gl

2. I y3iAR cevd 7ew g v W fees & ary saRfa G sar
g, ar IeERIe% gt Hsiaa: 96 AT Afeh Felr HH A @

3. Ifg v T 9afa ER FT f&eewor fRar e, ar a9 et ey
Tgae S &, S Heaie gl ver & £

4. I TH IREINF U 0T fham AT ar Fr Hafa & & off geafara
R8T UIeg g, FAifF TR Barativer 7 F12 AfFa J38 g@ar g
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Mutants of bacteriophage that carry deletions can be used to rapidly locate
mutational sites of newly obtained mutants. The mapping is based on whether
wild type recombinants can be recovered when the deletion mutant and the novel
mutant are brought together.

Four independent deletions (1 to 4) of a region were used to map 4 novel
mutations (A to D).

The deletions (starting from a fixed site) are shown below (the lines denote the
region of deletion):

Deletion 1

De|eti0n 2 I —

Deletion 4

The results of mapping are summarized in the table, where ‘+' denotes the
recovery of wild type recombinants and ‘- the inability to do so.

A B C D
1 - + + +
2 - + + -
3 - - + —
4 - u o _

Further it was observed
® that out of the 4 novel mutants no revertant was observed for mutant A
H mutant B and C do not complement each other

The following conclusions were made:

Mutation A lies within the region of deletion 1.
Mutations can be ordered as A-D-B-C.

Mutant A could be a deletion.

Mutants B and C are located on ? indenendent cistrons

R




e e e e

Which one of the following options represents a combination of all correct
statements?

A, BandC
B,Cand D
A, Cand D
A and B only

e







SHaTopsiist & 3caikadl foraa faaoe giar &, & ST A0 9o 3canaraar
& 3coiiadl Tt & e FuRer & BT a g §1 wiafeEer 39 w smafia
g & Far a=g gHR gl 9o TR @ @hd € o9 feae seaRadt
AR Fa 3cafkadf ary A a1 g

TF 87 F IR TaF aagat (1 T 4) T 93997 4 79 39aaar (A T D)
¥ wiafe=er & Far &

foeiue (T Af¥ad rua ¥ 3719 A g2 917 § (@ e & &89 F#i
g == B):
Deletion 1

Deletion 2
Deletion 3

Deletion 4

gfafemor & aftoms arofr & ¥aftg e o1 € S + a7 9R gt
T YT T AT § 3R~ AT FeA AT HEAAT B SR

A B C D
1 — + + +
2 - + + =
3 - = + -
4 = . s e
3T I WiEa R
o ¥ 4 A9 scalafdal & @, 3cafiadt A F AT FE ycaeg F&7 &a@r

FLELD




o 3caftadf B3R C U gl & GRF Adr &

ﬁ-’lﬁﬁ-’l’ﬁﬁ'ﬁ'ﬂ'?ﬁ:

A, FEdd A, @Ea 1 F 89 F fiaw @9 &

B. 3caR@dd A-D-B-C & &H & & ¥ha &1

C. 3caiadr A W& &dad g H&hdl gl

D. 3cafkadf B 3R C, & a7 Rwa | &g ga gl

AT & @ =i a1 v Beeg gl @8 Fyar & e # gurar §7

A, B3R C
B,C3R D
A, CHR D
shael A3R B

e e o =
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A A W W NN = =
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The figure summarizes the observation following a cross between two haploid
strains of Neurospora crassa having alleles A and a, respectively.

Octads
1 I 1] v

Vi

P
C Da

No.ofasci 1g 14 18 12
observed Total = 300

105

The following statements were made:

A. In‘l', segregation of alleles occurred in Anaphase Il.

B. Crossing over between the centromere and the gene occurred in 20% of
the meiocytes.

C. With reference to the two non-recombinant parental chromosomes, there
are 6 different ways by which they can orient themselves at the equatorial
plate.

D. The gene is 20cM away from the centromere.

Which one of the following options represents a combination of all correct
statements?

A and B only
B and C only
C and D only
B,CandD

(RG] =







=IRITART T ¥ & 3T welg s waer A 3R a vl § & |y deawor
% 91 & WU @ FEa By g8lg Far g

Octads
| I 11 v

A
s

D
P
 Da K“
No.ofasci 1g 14 18 12 135 105
observed Total = 300

fafaf@a Faa &g

A. IH, ofae gemEem || # gushd @ £

B. S 3R gaehew & o= Ser fafeasr 20% srddenifRst & gar g

C. & IRyl dq% IorgE & det A, 6 Rfeew afs @ ¢ e
EANT T TG H ATl Tole W 37T Fd ¢l

D. et e & 20cM T &1

A fOFeal & O Fi7 @ v T e 9O Fr gerEr 22

1. HaadA3RTB
2. FHIIBIHRC
3. HaaC3irD




4. B,C3HRD
Al:1

A2
A3 :
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A OA W W NN

Objective Question
117703117




Five different strains of Salmonella (1, 2, 3, 4, 5) which can utilize lactose (Lac*)
as the sole carbon source but cannot synthesize arginine (Arg-) are mixed with
five other strains (6,7,8,9,10) that cannot utilize lactose (Lac™) and can make
arginine (Arg*). These strains are mixed in all possible combinations and plated
on appropriate plates to get Lac* Arg* recombinants. The following results were
obtained, where H represents ‘high numbers of recombinants’, L refers to ‘low
numbers of recombinants’ and O represents ‘no recombinants’.

Strain No. 1 2 3 4 5
6 H O (@] H !
7 H O O H L
8 O H H O O
9 O L L O O
10 O H H 0] O

On the basis of these results, the sex type (either Hfr, F* or F~) to each of these
strains was assigned.

A. Strains 2,3,6,7 are F-

B. Strains 2,3,5,6,7,9 are F~

C. Strains 1,4,8,10 are F*

D. Strains 1,4,8,10 are Hfr

Which one of the following options represents a combination of all correct
statements?

AandC
AandD
BandC
Band D

BN







AT & 9 AT AT wHE (1, 2, 3, 4, 5), S orFerat (Lac?) T 39T
Ueh AT Flad AT & & H H Thd g, ofhd FRATAA (Arg-) I T™T
el X Toha &, 3I=¢ I I3=T WG (6,7,8,9,10) % @y THemar Sar §, St
AFSIST T 3YART AgT X Toha ¢ HR ’RART (Arg*) 9T Tt &1 3 w3
Fr gt Fenfaa waeEr & fFemar Srer 8, Lact Argt Qe WTod #RA &
foT 39gFa wolel W wdifed forar sar g1 fAeafaf@d aRems grea ge, e

H, 39 §&a1 & oo, L '®A S8 & e, 3R O #% off geiee
TEr I R ¢

yig T |1 2 3 4 5

6 H 0 0 H L

7 H 0O O | H L

8 O H H | O O

9 o L “ |0 O

10 O H H e O

g7 IROUTAT & HUR R, Todeh T39g & o1 9K (1 ar Hir, FarF) &t
fem T

A, wHAg2,36,7, T wpR F- & &

B. 235679 fRTosR F & §

C. wsig1,4,8,10, fofr o Fr & &

D. w9ig 1,4,8,10, foler =X Hfr &+ &

= # O iF a1 OFcT T8 FUaT & AT F1 AT 272

AR C
A3RD
B3R C
B3RD

-l B
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In a plant species, the following pathways contribute to seed color. The wild type
phenotype of seed color is red.

Yellow pigment Red pigment
deposited in deposited in the
endosperm outer layer

- ==~ Transparent
seed coat

® A recessive mutation of gene A leads to white color pigment.

® A recessive mutation of gene B leads to a transparent outer layer
and the color of the seed is based on the color of the endosperm.

® The two genes are present on two different chromosomes.

® Often, a yellow or white colored seed has red spots.

Based on the above information, the following statements were made:

A. The probability of getting red colored seeds from a dihybrid cross involving
two heterozygous mutants is 9/16.

B. The mutation in gene B could have been caused by a transposable
element.

C. A plant producina red seeds would breed true for the seed color.




(=

Which one of the following options represents a combination of all correct
statements?

A only
B only
AandB
Band C

e L3 b =







AT T, T UET Wollfa & &7 & T & ARG & &1 Ief & @ &1 a T
YR T&TUTHET Tl gl

Yellow pigment Red pigment
deposited in deposited in the
endosperm outer layer

( -\
. """ Transparent
seed coat

ST A% FIATET 3caRads & T%e T & gulsh Fa1am|

ST B & U@ 3caiiadsd 8 IRel Sl Wa s«er AR @i & 1
HOTAI o 37 TR IR 2

o Gl SiEH &7 -3 oA W 39T g

e I Ui 3R T ST W AT UEa g

FUX U I gl & YR W AFT Fua 410 T

A.  TH gfeEe GavT, e ar RvAgeAs 3caikadr aiEAted g, & arel
SIs 9Ted H HI FHEAT 9/16

it o g Fat < % o hY fa SR,




B. Jlld B A 3cH{dded, HRIdLVTId dcd b EE?ifIT Tehdl Sl Hehdl I
C. el &7 3cUeeT e el Uiem, d & T & AT T Fa0r 8|
A T faereat & ia @1 v GEY U= & IS @ gurar 87

el A
hael B
A3RB
B3R C

e B
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The following statements describe possible nomenclature rules for plants and
animals.

A. A plant and an animal cannot bear the same binomial latin name.

B. The valid name of a taxon is the oldest available name that has been
applied to it and which is validly published.

C. A species may not be removed from a genus once described.

D. Only a single specimen ‘holotype’ acts as the primary “name bearer” for
any species.

Select the option that contains all accepted statements about nomenclature
rules.

Aand B
Band D
CandD
AandC

e 00 I =
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farer Fuer il 3R Sigat & fov wanfaa amAuqufa fAgAT $r carear #ta
gl

A. TH Ot 3R Tk Seq H T ST GlaYq oifed w1 Agl 81 Hehall gl

B. U® & & AT AH EIaA 3Taed AH g, S g0 foIT gged
g3 AR A7 F7 F JeHIIa g3

C. TU% R TITEAT g1 & &1 U g Pl T JUA T el T ST Tehdl
gl

D. frer sifa & AT Faa v 9y ATHYET (Fdiersy) wrufds &
eReh T T FAT 2l

38 wew @1 9oa Fifow Gaa aaseufa Fodr & v # @t Eed
FUT gl

A3R B
B3k D
C3R D
AXR C

e gl =

A2

A3

A4 .

A A W W NN =
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Given below are mammals and their location in India:

Mammal Location
a | Hangul I. Little Rann of Kutch
b | Golden Langur i. Manas National Park
c |Sangai iii. Dachigam National Park
d |Wild Ass iv. Keibul Lamjao National Park

Which one of the following options represents the correct match between the
mammals and their locations?

a-iv, b-i, cii, d-ii
a-iv, b-iii, c-ii, d-i
a-iii, b-ii, c-iv, d-i
a-il, b-iii, c-iv, d-i

g B [T




Tl 3R aRG F 9T sateufy e & TS &

T afeafa
a | g L | fea T i
b | ot R i | AerE T eI
¢ |FmE lii. | grfeme TG FeaE
d | Serely aem V.| e TSI TS e

T & ¥ #l9 @1 v Ty, Toaudr 3R 399 afeufa & 7w =@
HaOrerAr @Y gefar &7

a-iv, b-i, c-iii, d-ii
a-iv, b-iii, c-ii, d-i
a-iii, b-ii, c-iv, d-i
a-ii, b-iii, c-iv, d-i

L) =

A2

A3

A4 .
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The statements given below indicate key characteristics of a geographical
region.

A. Contains at least 1500 species of endemic animals

B. Contains at least 1500 species of endemic vascular plants
C. Has lost 70% of its original natural vegetation

D. Has lost 30% of its original natural vegetation

Which one of the following combinations represents the correct criteria for
declaring an area as a biodiversity hotspot?

Aand C
BandC
Aand D
BandD

Iy =

# T v Fya v shifoe &9 & ygw Fevant # 3R w2

A. TS T it Fr F7 & wA 1500 st gl §

B. zaA Tufas arfgdha ot & &3 F F7 1500 Sfaar gt §
C. TEH 70% H Wpias aaeatadr oJcd & T &

D. TEH 30% HT THfaw FAEAaar oo & 7 §

A T # ¥ FIF I % A9, U6 ST 1 TFh sgaaudar dfdegs oftg
F F fav ggr AEs gofar &2

AR C
B3R C
A3R D
B3R D

. il ol e
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The table below represents a list of geographical regions and avian fauna.

Geographical region Avian fauna
a. |Western Himalayas i. Rufous babbler
b. | Western Ghats ii. | Narcondam hornbill
c. |Peninsular India iii. | Red crossbill
d. |Andaman-Nicobar Archipelago |iv. |Yellow-throated bulbul

Which one of the following options represents the combination of all correct

matches:

1. a-ii, b-iv, c-iii, d-i
2. a-i, b-iii, c-ii, d-iv
3.  a-ii, b-iii, c-iv, d-i
4.  a-iii, b-i, c-iv, d-ii




e & 7% arol siefos & HR ash seg-aHg Fr FE g 2l

ginfers &= usf -9 g
a. | qfews ReATeT = —
b. |gfegEr o= i. | R aR
c. | yreredidrr sRa iii. |Yz Fraf
d. | szAT-ReER b a9 v. | 3 iR g

AT fSrear A ST T Fua T T A= & ST F SATar &

1. a-ii, b-iv, ciii, d-i
2. a-i, biii, cii, d-iv
3. a-ii, biii, c-iv, d-i
4. a-iii, b-i, c-iv, d-il
Al:1

1
A2:2

2
A3:3

3
A4 :4

4
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Select the statement that describes Weberian ossicles.

1. Itis found in catfish and facilitates sound transmission from the swim
bladder to the inner ear.

It is found in sea stars and help them in detecting surface vibrations.

It is found in anurans and contributes to transmitting sound waves from

the eardrum.
4. Itis found in snakes and contributes to receiving vibrations from the

surroundings.

FUT FI TTF T AT NI ATEUFEIT FT A=A+ &

o

1. IF ey & g oar §, 3 Rom (fed «dR) |/ 30 &9 a%
G & §OR H AGE dTl &
2. IUE IR H 9ram ST g, 3R I8 gag i FEr FT 991 F6Ena A

TEIAT T gl

3. UE YOI (anurans) H 9T 1T g, AR Fouea & cafdr a@@i #
T A & TRE &ar 2

4. Ig WY H 9T AT §, AR IRT RE T H9 S TgUT WA H JEG
&ar gl
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In the table given below, match the national parks with the mountain range in
India where they are located.

National parks Mountain range
P. | Silent Valley I. Western Ghats
Q. | Neora Valley ii. | Eastern Himalayas
R. | Valley of Flowers iii. | Western Himalayas
S. | Pin Valley

Which one of the following options represents all correct combinations?

P —i; Q —ii; R —iii; S —iii
P—ii; Q—iii; R—1i; S —ii
P Q=i R—ii; 5~
P 8- RIS~

bl b e




A & it arelt & TS eI #, 9RT A g9d S@er Sgl 3 398y
g, & Tty Fae Hifaw)

T e AT AT
P. | grercie orér .| o e
Q. | g e ii. qﬁm
R. | e 3ifws e iil. | qfeesr R
S. | frg =y

AT faeat # & 9 a1 v gt O Fuat F gOST Fr 2T g2

1.  P—i;Q—ii; R—iii; S —ii
2. P—ii;Q—iii; R—i; S —ii
3. P—ii; Q—iii; R—iii; S — i
4. P—ii; Q—i;R—ii; S—1i
Al:1

1
A2:2

2
A3:3

3
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The lines (A to D) in the graphs represent trait relationships that capture the
allocations of different tree species to their present reproduction versus present
growth, and their offspring number versus offspring size.

A C
B

t o =
;

. &

C e

T o

5

o

Present Reproduction Offspring number

An isolated patch of forest land with nutrient-rich soils was recently cleared for
timber. Which one of the options represents the correct combination of trait
relationships that are most likely in the tree species that will invade and thrive in
the early stages of secondary succession?

Aand D
Band D
Aand C
BandC

gl k- F




aeEr # X@T (AW D) 3 faetws waul wr guer € S faffee gar snfast
% Gl Bl 3eTeh TAAR Foiedsl FoIIH TAA [denrd 3R 3eTeh S &
SATH FUS HHR HI AAHd Fd |

Present growth

Offspring size

Present Reproduction Offspring number

Giver GHGY fACET aTell 9 ofA & Ush U 3[ES gl &1 A sl & [aT
s BRar mar) e Reedt & ¥ Fia v geut % T@Er Tae o gRiar
g, St §9aq: 39 g4 fa # § S gfadiue HgHAUT & URTENE =i A

gHYs el 3R wAaE geie?
1. AXRD
2. B3RD
3. A3RC
4. B3R C
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Stable coexistence is possible in a classical two-species Lotka-Volterra

competition model when

1. intraspecific competition is stronger than interspecific competition.
2. intraspecific competition is weaker than interspecific competition.
3. inter- and intra-specific competitive effects are balanced.

4 interspecific effects are offset by demographic stochasticity.

T URIRS FAdT FeH-ardedl Siaeaer Aled § TR wgifiaca @ye
g g

1. FaUend gfaeTs’, seaeae SfaeTdar 8 3fs afFaeme g
2. e wfaeadl, seaear giaeTdl 8§ 31fs FAER g
3. 3H- 3R mr-arde sfaeadt gare w@qfaa g g

4. FeadrT YHE, AATETHT THAEIAT gaRT ATTHE & &

A2
A3:

A4 :

AR W WD ND — -
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The exponential growth equation dN/dt expresses the rate of population growth
as the per capita rate of increase, r times population size N. This exponential
model of population growth can be modified to produce a model in which
population growth is sigmoidal by adding an element that slows growth, as
population size approaches carrying capacity, K. If the per capita rate of increase
rmax IS the maximum per capita rate of increase, then select the correct option for
the logistic equation for population growth.

|, N
. i Ymax K
dN (K—N)
2. E = rmaxN I
anN N
3. at = Bnax K
danN K
4 Ky

—I —
Ar TMax N




TRETARR JGIa THRIOT dN/dt TTEEIT eI @l &8 I Ufa cdfed gafd Hr
& & &Y, rIAOM FTAHEAT AR N F GGRT FT g1 39 TFA0Eq e &
IRUTATERT ATST Hl, TIGEAT HTHR I &IHdIKa?WqETIﬁ'qTWEﬁ
offAT X S qTF TH TTH H SR, Tk AlSel ToTGH AAEET e @At
g, I F v oiefda frar o @ &1 oy 9fa =fFa gefr fr 3
rmax 9T AT Fafer &1 fUFdA & 8, O S=edr gafar & v gefoue
AT & v T Teew &1 gaa Hifaw

1. o _ (K—N)
- dt — 'max K
dN (K—N)
2. — = TmaxN ——

N
= Tmax E
Al :
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In a population with density-dependent effects on births and deaths due to
intraspecific competition, the net recruitment curve is dome-shaped because

1. density-dependence is lowest at intermediate density.

2. of undercompensating density-dependence and population size at
intermediate density.

3. death rates are lowest at low density.

4.  mortality rates are density-independent at intermediate density.

AT FOY & HROT SFed AR Hcg R ueca-fAR ga1a a1l v
TETEr A, YEY FAGRIGUT G5 I[EG & MHR FH Bam &, Fifh

1. 9dca FIRET, Acgad gdcg W Fed# 2l

2. oUyTaeNl Heica [HaRar 3k FAeuadl gd9cg W IEEr 3R &
FROT|

3. @ "dcd R g X Fe=aA gl
Acg & ALIad Ueicd W Heica-Faad ¢l
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In the figure below, which of the curves that relate current reproductive effort
with future reproductive value are likely to favor semelparous reproduction?

W
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In a quadrat sample for tree species in a plantation, 20 species were found in
almost equal abundance. The Shannon’s index of diversity is approximately

2.0
3.0
0.5
1.0

T IRI0T # F& TS & TH TGSH FH H 20 AT TSR S
sgocl H gl STt &) fafaudr S A T gEeeh w9 §

e Mo

1. 2.0
2. 3.0
3 105
4. 18
A2:

A3

A4 .
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The phylogenetic tree given below shows single nucleotide polymorphisms
observed among four individuals of the scorpion species Deccanometrus
bengalensis.

oA P »

Select the option that represents the correct combination of ancestral nucleotides
at nodes X, Y and Z using the principle of parsimony.

ACX A Z A

A X AorT,Z :AorT
AX A Z AorT
cAorT,X :AorT,Z :AorT

PWON =
e s o A
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The following graphs represent the effect of two environmental conditions (E1
and E2) resulting in two optimal phenotypes (Oe1 and Ogz) for their respective
environmental conditions.
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Environmental condition

Which one of the options represents phenotypic plasticity?

Aonly
B only
Band C
Aand B

e e
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3. B3iRC
4. A3RB
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Consider a species of group-living bird in which individuals produce alarm calls
to alert group members of the presence of a predator. The alarm call confers
fitness benefits to the caller as it helps group members (composed of genetic
relatives) escape the predator. However, alarm calling also makes the caller
more conspicuous to the predator. Individuals of this species in a population have
four phenotypes for the loudness of alarm calls they produce in the order P < Q
< R < S. The graph below gives the cost and benefit functions for alarm calling
behaviour for the four phenotypes.

- = = = st

Benefit

Fitness cost or benefit

Phenotypes

Which one of the following phenotype frequencies represents the correct
outcome of natural selection?

Phenotype frequency: P=Q=R < S
Phenotype frequency: S>R>Q>P
Phenotype frequency: Q> (P=R)> S
Phenotype frequency: Q>P=R =S
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THE H (@ arel Ufddl &7 Tk Al Hl A, Toas eafsear v R #r
3ufeufd 1 FHg F HeEl FI TId F & [0 FIaH AR &t &1 FIah
IR, JHR alel HI AI@r o1 F gARad #d §, Fife I8 T
weEdl (3eaifies wafadt @ @Affa) # el @ 9 7 werar wEr g
Stafer Feae I, Jhe aTel F IRy & fore 3ifirs 39mr s 4ot § 1 o 3mardy
H 3H S1fa $r BTt # 3% GaRT 3= HI A FTell Fodeh JHR I Tl
*® T P<Q<R<S&FAH IR J80mwT gid ¢ | 7 T@fe I asorssar
& foT Foas FR weer & fav gife ik amsr gt @ grier g

- = = Cn5t

Benefit

Fitness cost or benefit

Phenotypes

frr FsrorwT Imgfaat # ¥ FiT T TF Gpfad T9 F e aRomAn FH
g &7

1. FIHUIYET HGE: P=Q=R<S
2. THUYET HEA:S>R>Q>P
3. SIEUTYRT gt Q> (P=R)>S
4. WHUYRT @ Q>P=R=5
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The following tree shows phylogenetic relationships between species A to D.

Species A

Species B

Species C

Species D
Species A

Species B
Species C

Species D

Which of the following molecular mechanisms would be responsible for the
phylogenetic relationships shown between species A to D?

Gene duplication
Haorizontal gene transfer
Hybridisation

Genome rearrangement

P S IO 8




e gar, gonfa A9 D & Avy snfagdia dedt #r g g

Species A

Species B

Species C

Species D

———— Species A

Species B

Species C

Species D

A T # O i I e Grafafer, goifad A ¥ D& A« fGw 91w
Afageg g9t & e FAeR gefi?

&fas S FamETeRoT

s o g
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The mutation rate refers to the frequency at which new mutations arise in the
genome of an organism and is typically expressed as:

Mutation rate=Number of observed mutations/Total number of opportunities for
mutations

Which one of the following factors will NOT influence the
opportunities for mutations?

Generation time

DNA repair efficiency and replication fidelity
Exposure to mutagens

Population size

3TN &%, Th SAIg & el H AC 3caRadd 3¢9+ gl @l Hgfa =
Heftta #ar ¢, R 7 fftre &7 @ srffcgsa & &

SeUEce &Y = YT ScaRadal I HEAT / ScaRace & [T Fof HaaT Hr
e

fAFT # ¥ i I FRF, 3TGdd & [T a8t # garfag Agh Hm?

ST gt
DNA &fd uR &THaT duT Y dg-Faar
3cqades & HIehed

FAAHEAT TR

e

e ol Tha =
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Male mating systems have evolved in response to female mating strategies and

ecological factors that determine spatial distribution of females. In the table given
below, column A represents different mating systems and column B represents
different ecological conditions.

Column A Column B
P. | Resource defense I. Resource is abundant and occurs all
polygyny over the habitat
Q. | Lek Mating ii. Resource is abundant and occurs in
clumps
R. | Monogamy ii. | Resource is limited and occurrence is
unpredictable

Which one of the following statements represents all correct combinations for
the kind of mating system with the corresponding ecological condition?

1 P—i; Q—ii; R—ii
2. P-RQ-iR-i
3. P—-i; Q- R—liii
4. P @=ER=0




T TIA 93, A T gEGal ¥ yiaferar iR aRfEfaw swre S &
HGT 1 Flias AT # @eiRd #a &, & q@ant sefasiad gul = &
TE RO A, TET A RBffes @IF dF FF 9gRd wdr § 99T TET B
ﬁﬂmmﬁﬁﬂﬁmmﬁmﬁmﬁl

T A TaFA B
P. | wemuer wfere agstaar HaT #r agarar @ § R
wpdard & @i g @ ¥
Q. | 3= g i. wHTe $ agargar gt ¥ AR
ThaaTd # @Yt # fAaa 8
R. | craeaa ii. | gamee @ifdg § 3k suftafa

@A &

= & 9 #l9 a1 tF Fy=, gAgey TRTGF g & @ A 7 F
R & forw wsft 8 gaeE B gerar 82

1. P—i;Q—ii; R—ii
2. P Q=i =1
3. P—ii;Q—i; R—ii
4. P—iii; Q-i; R—ii
Al:1

1
A2:2

2
A3:3

3
A4:4
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Following statements have been made about vaccines.

A. Covaxin is a killed cell vaccine and Corbevax is a subunit vaccine.

B. Oral polio vaccine is given as a live attenuated vaccine to adults and as a
killed vaccine to children.

C. Third generation vaccines against smallpox are based on attenuated
Vaccinia virus.

D. MMR vaccine is given to children to protect them against diphtheria.

Which one of the following options represents the combination of all correct

statements?

1. Aand B only

2. AandC only

3. AB,CandD

4, BandD only




&t & I A AFT Fua fr v )

A, FEEFEA TH F HIRAA T § AR FRIGFT TH 39ghs eIl gl

B. #@ difarit & auEni &I U Shiad &fiftia & $r e 3R s=ar
# Th Ad (RFT) &F Fr awg & sar 8

C. =us & favgy gy &t & & &fforg derefarar fawmo] w smafia
gl

D. MMR et s=at 7 f3eefifar & faweer 3=hr gram & fow fear Srar
gl

AT faoeal # ¥ =i @1 v @t 987 Fuat & AT H 2iar 22

had A HR B
had AAR C
A,B,C3HR D
had B AR D

e Py e
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Following statements were made for the production of cisgenic plants.

A.

m 2 o D

In cisgenics, the donor sequence does not necessarily replace the native
gene sequence but is added to the recipient species.

Cisgenic plants might contain DNA sequences such as T-DNA borders
from the plasmid vector.

Insertion of a cisgene may result in a gene mutation at the site of insertion
similar to that of transgenics.

With regard to the species gene pool, cisgenesis does not alter the gene
pool of the recipient species.

Both cisgenesis and transgenesis can use the same DNA

transformation methods to introduce the respective gene constructs into
the recipient plants.

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

P e e

B, C and E only

A and D only

A, C, D and E only
A B, C,DandE




faeifas e & Far & v @ Fua G v §)

A.

fasifeed & arar 3THA, 3Eds &9 § JqT e HJHA A

g 7 #Xa, g I wenfa & 32 o 2

fwsifes dier #, carfsAs aaex % DNA 3%, Sasr T-DNA R, &
Thd &l

U BT FT IS, IR & AT Il & TITA G Th oA
3cIRGdT X TehaT &l

YAl S §HE & e H, AHei=ad AT Ja & il GHg A
A&l Seeldr gl

faaaafaw iR caaafay a=t, I o9 # |nfés ST @ 7t
= % T ©F & DNA §I=aror 3 &1 a1 % ad 1

AT farear # ¥ =i @1 U= T 92 Fuat & g H 2ar §?

1.
2.
3.
4.

Al :

A2 :

A3:

A4 :
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%ael B, C3HR E
had AFAR D
Fad A,C,DAHR E
A B,C,D3IR E
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The following statements refer to mechanisms that may confer resistance to
antibiotics in bacteria.

Enzymes that can break down the antibiotic.
Efflux systems to pump out the antibiotic.
CRISPR-mediated defence against the antibiotic.
Antitoxins that can sequester the antibiotic.

Cell wall modification.

ML Ca e =

Which one of the following options represent the combination of all correct
statements?

A, B and E only
A, B and C only
A, B, CandD
A ,B,Cand E

i G o




e Fuet 3w wfehar &1 wefila axa & St Sharyg A wfasfes & gfa
gfeRiushar gafRaa T Fd &

USsA St wfaeifas &1 fuea &t @ &
gfaeifas & T = & fow afga a7
gfaeifa® & fawgy CRISPR-AMETT wfawar
gia3fay St gfastias FT 9=oga o< Hahal gl
I A FI=aoT|

It - Cy [

AT faFedt & & 9 a1 v it O Fu=T F ST Fr genar 27

aea A, B3R E
shae A, B3R C
A,B,C3R D
A,B,C3R E
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Given below is a list of regulatory RNAs (Column X) and their modes of action

(Column Y).
Column X ColumnY
Regulatory RNA Mechanism for the control of gene
expression
A. Riboswitch I. Base-pairing with specific mMRNAs
and controlling their stability and
their translation.
B. MicroRNA (miRNA) i. Change their conformation
when bound to small molecules,
usually metabolites.
C. Small interfering RNAs | iii. | Complementary base pairing
(siRNAs) followed by RISC-mediated mRNA
cleavage.

Which one of the following options represents all correct matches between

Column X and Column Y?

1. A-ii, B-i, CHiii
2. A, B-ii, C-iii
3. A-iii, B4, C-ii
4. A-iii, B-ii, C-i




et faaras RNAs (Ta#97 X) 3R 3 &1 gunferdr (Fa#s7 Y) @7 T g
& 2 Bl

T X Y
fAamEs RNA s ffcafea & Bgaor & T gomer

A. SEC| Pl .| fafisz mRNAs & &fR-J7A= o
3erhr fEeRar 3R 3 3T
COBEDEL)

B. AEFH RNA (miRNA) |1l | 313 gwuor 71 afefda a=a §
9 BIC FUET, FAIT:
3UTTEdS § €Y g §

C. TATT T=eXHRIT RNAs | il | q¥ah TR 7a=, deaeana RISC-

(siRNAs) AfETT mRNA e

T # & &I I1 T FoeT ToFT X 3R T@FT Y & A<y gt @dr Femar
Hr gelar &7

1. A-ii, B-i, CHiii
2. A, B-ii, C-iii
3. A-iii, B-i, C-ii
4. A-iii, B-ii, C-i

Al:1
1
A2:2
2
A3:3
3
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A researcher wants to stitch two fragments of DNA, “A” and “B” (shown in the

figure below), using PCR. She uses primer pairs “a” and “b” to amplify DNA “A”.
Thereafter, she mixes equal concentrations of PCR amplified “A” and DNA “B” to

set up a PCR using primers “a’ " and “c”.
a#
g ——gy
—
5! 33‘ 5:‘ 3.!
A B
3 Ly 3 8
T i

The plus strand sequences of the two DNA fragments are given below (“....
stands for any of the four nucleotides):

A:
5-AGAGAGAGAGAGAGAG. . ... .. GAGAGAGAGAGAGAGAGAGAG - &
B:
B-AGCTTGCATGCCTGCAGGTCGACT ..o TAGACGATGA - ¥

Which one of the following options represents the correct sequence of primer “b"?

1. 5-CTCTCTCTCTCTCTCTCTTCGAACGTACGGACGTCCAGCTGA-3’
2. 95-AGTCGACCTGCAGGCATGCAAGCTTCTCTCTCTCTCTCTC-3

3. O5-AGCTTGCATGCCTGCAGGTCGACTCTCTCTCTCTCTCTCTC-¥

4. 5-AGTCGACCTGCAGGCATGCAAGCTGAGAGAGAGAGAGAG-¥




T oraredt DNA & g @=1 “A” 3R “B” (@ =9 & geifar /&r &) #r PCR
FT 3TART T AT Tgar g1 98 DNA “A” & Jad9a & T sl & A
“a” 3 “b” FT ITART HLal g1 TcITd, Ig WEA “ @ 7 F “c” & 3990
#T PCR o1t & forw, PCR garT wafda “A” gur DNA “B” &I @A AT
H & &

g ===>

5’ 3’ '-_\ ?

A B
3’ 5 3 5
e -

al DNA @ST & UelcAs &Ies & A ard fGU 71w § (“...7 IR ~gfFeaierss &
g T oY v i g )
A:
5-AGAGAGAGAGAGAGAG. ................. GAGAGAGAGAGAGAGAGAGAG - 3
i
5-AGCTTGCATGCCTGCAGGTCGACT ..., TAGACGATGA - 3

fre & ¥ Fl7 @1 v FheT WA ‘b7 F e HPHA F 9SRa Far §?
1. 5-CTCTCTCTCTCTCTCTCTTCGAACGTACGGACGTCCAGCTGA-3

2. 9-AGTCGACCTGCAGGCATGCAAGCTTCTCTCTCTCTCTCTC-3

3. 9-AGCTTGCATGCCTGCAGGTCGACTCTCTCTCTCTCTCTCTC-¥
4.  5-AGTCGACCTGCAGGCATGCAAGCTGAGAGAGAGAGAGAG-3
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Given below is a PONDR (Predictor of Natural Disordered Regions) score-plot
versus the protein sequence.

A

Order | Disorder

|

Uil

50 100 150
Residue Number

300 350

Based on the above figure, which one of the following statements is correct?

1.

2.
3
4

The protein has a folded domain in the middle with N- and C-terminal
Flexible tails.

The protein is overall globular with almost no flexible linkers.

Both the N- and C-terminal regions are unstructured.

The protein contains multiple domains connected by flexible linkers.
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WIS & AL A, el N- 3R C-8R I=5 Jrer, & afdd waiT gl
e, srarster foRet wreier wAtSeRt & e, For et Merdr 2
g&t N- 3R C-oR &7 3 2 £

WET F el TSR F J2 F 98T @
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Different leads used in electrocardiography (Column X) and the electrode
placement and connections (Column Y) are listed below:

Column X ColumnY
ECG leads Electrode placement and
connections
a Standard limb lead | i Left leg — positive
Right arm - negative
b Standard limb lead Il ii Left leg- positive
Left arm- negative
C Standard limb lead | iii Right arm- positive,
Left arm and left leg connected
together- negative
d Augmented limb lead aVR | iv Left arm - positive
Right arm - negative

Which one of the following options represents the correct match between Column
X and Column Y?

a-i, b-ii, c-iii, d-iv
a-il, b-lii, c-iv, d-i
a-iii, b-iv, c-i, d-i
a-iv, b-i, c-ii, d-ii

it =k




fegaecoee # ygoa Rffss aws (T X) 3R soweE Buea 3R
OIS (FFFT Y) A g2 96y €

TaFT X TETY
ECG ag+ ZIwerE AaeT AR g
a | A 9 a8 | L | gt 8 - aeeAs
STt 3T — HOMCHS
b | AT 91g T I | st &R - aecAs
9l 3T - HOCHS
¢ | #A® g aEw i | Zrft sgotr - e,
HTH # 32 gU aidf o= 3R
T W — HOMcHAS
d |vafda urg aEs aVR V| arft sger - eeeRs
SRl oIS - HOMCHH

7T SFedr # & #iT @7 v, T9FT X 3R &F7 Y & AT T@Er Ao i
gemnar g7

1. a-l, b-ii, c-iii, d-iv
2. a-ii, b-iii, c-iv, d-i
3. a-iii, b-iv, c-i, d-ii
4. a-iv, b-i, c-i, d-iii

Al:1
1
A2:2
2
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Results of immunoprecipitation (IP) of HA-Yfg are shown below.

Protein A- Sepharose = 0B
a-HA = +

- ame F1p
Lysate IP

Given below are options of controls that could be used to confirm that F1p
actually associates with HA-Yfg.

Include a lane where a-HA is not added but Protein A-Sepharose is added
Include a lane where neither a-HA nor Protein A-Sepharose are added
Include a lane where a-HA is added but Protein A-Sepharose is not added

Include a lane where a-Myc is added instead of a-HA before addition of
Protein A-Sepharose.

oo w»

Which one of the following options represent(s) the most appropriate
control(s)?

1 A only

2. AandB
3. AandD
4 Cand D







HA-Yfg & gfereft-3rggtaur (IP) & aRumat &t = fe@mar = g

Protein A- Sepharose N

o-HA - +
Smm———— HA-YTg

- e 10
Lysate IP

A fager % faen fow a1v § e w3t a8 giaRea &= & fow e
ST ®erall & T F1p ar¥da & HA-Yfg & @Ter SJ=ar 2|

A.  TF T F AMHET F{ g7 a-HA FAgT 2k 71T, JAfehad 9T A-BRIST
=Tel T

B. TU&F o & AT HT FgT T & o-HA 3R a1 & 98 AR =re
T

C. TU&F o & AfHEST L g7 o-HA =1er 71T, difra 98T A-UBRIT
=l T

D. Tk ofd & AMAT F{ AT ST A-BFRIT & Tarad & 98oF a-HA &ir
SRTE a-Myc STel 7|

o fasreat & ¥ @i @1 v, Hew 3T Hgaor (Agaet) #r g g2
1. had A

AR B
AR D

M el N

> 0N
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A DNA sequence is given below:

5 — ATGACGATGACGAGACGATGCAGATGATAGCAGTAGCGAATGAC - &
The following primers were designed to amplify the above sequence:

9 - TACTGCT -3
5 - CAGTAAG - 3
5 - ATGACGA -3
5 - GTCATTC -3
9 —TCGTCAT -3
5 - GAATGAC - %

mTmoowE

If we negate the effects of primer length, Tm, %GC and other factors, which one
of the following options represents a combination of primers that could amplify
the above DNA sequence?

Aand C
Band D
EandF
CandD

i g wa




Ts DNA 3e]a e feam amm &
5 — ATGACGATGACGAGACGATGCAGATGATAGCAGTAGCGAATGAC - 3’

FRIF HHA B Fafhd FA & fAr B gea samw o

5 - TACTGCT -3
5" - CAGTAAG - 3’
5 - ATGACGA -3
5 -GTCATTC -3
5 - TCGTCAT -3
5" - GAATGAC - 3

& A IEAT N T61E, Tm, %GC 3R TEY FRF F WIF & aA6R &, ar
e faFeal & T HIF O TF WEWT F 37 TAST H S2ar § S IR
DNA 3JH & Jafdd T Fhal §7?

MO 0w e

1 A3 C
2. B3RD
3. E3RF
4 C3RD
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