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Sr. | Client Question

No. ID

Objective Question
1 703501

Question Body and Alternatives

In humans, if both parents are of blood group AB, then, there is a 1/4 probability
that their offspring will be of blood group A, and 1/2 probability that the offspring
will be of blood group AB. If the couple have three children, what is the probability
that NONE of the children will be of blood group A or AB?
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Objective Question
2 703502
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The growth model for a population is

Nt = No ert

where N, is the population at time ¢, N, is the initial population and r is the per
capita growth rate. How long does it take for the population numbers to double?
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Objective Question

3
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The chart shows forest cover as percentages of total areas of 6 countries over
the period 1990-2022 and their land areas (in million km?2).
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Objective Question

4 (703504
Among five girls standing side by side, Leela has exactly one girl to her left, Alice

is just right of Prerna, and there are at least two girls between Radha and Zarina.
The girl in the middle is

1 Prerna

2. Alice

3. Leela

4 Zarina
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Objective Question

5 703505 2.0
A group of 54 boys and girls was made to stand in a queue as follows: a boy at

the start was followed by a girl, then a boy followed by 2 girls, then a boy followed
by 3 girls, and so on. The number of boys in the group was
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Objective Question

6 703506 2.0
A 1 m long rod having diameter of 12 mm weighs 880 g. What, approximately, is
the density (in g/cm?) of the material of the rod?
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Objective Question
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Suppose liars always lie and truthful persons never. In a group of 4 people A, B,
C and D, A says, “We're all liars”, B says, “Only one of us is a liar”, C says, “No,
exactly two of us are liars” and D says, “I'm truthful”. Which among the
following is definitely FALSE?

1. Aisaliar

2. Bisaliar

3. Cisaliar

4. Disalliar
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Objective Question

8
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Consider the first few consecutive natural numbers. The ratio of the sum of their
squares to their sum can NEVER be

1. oY
2. 75
3. 91
4. 100
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Objective Question

9 703509

IfX >V =>=0,thenX%ofYis

equal to Y% of X
more than Y% of X
less than Y% of X
X+V)%of(X+Y)
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Objective Question

10 703510

If 16x2 — 25y2 +7 = 0, x and y being positive numbers, then which of the
following may hold?
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Objective Question

11 703511
A spherical object of radius 6 cm was melted and cast into a cylindrical bar of

radius 3 cm. What would be the length (in cm) of the bar?
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Every element in the central column of the matrix has a simple arithmetic
relationship with the pairs on the left and right in the corresponding row.

17 12 1 19 23
23 21 X 18 20
24 17 3 32 36
35 28 2 19 24

What would be the value of X ?
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The total monthly income of a family is split into expenses on food (F), house
rent (H), college fees (C), entertainment (E), miscellaneous items (M), and
savings (S), as shown in the pie chart.

A 4

The family transfers an amount of Rs 1000/- from the head food to the head
entertainment, thereby making the expenses on the two heads equal. What is
the net expenditure of the family?

Rs 20,000
Rs 50,000
Rs 37,500
Rs 17,000
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Al
1
A2
2
A3 3
3

Ay

4

Objective Question

14 703514
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A certain item of raw food contains 35% starch, 25% protein, the rest fibre. The
item is cooked by boiling in water, which doubles its weight. Half of the fibre in
the food becomes soluble when cooked. If the cooked item weighs 200g, the
amount of soluble fibre in it is

159
30g
20g
40 g
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Objective Question

15 703515

A straight irrigation canal in a plain area has a floor at a depth of 5 m from the
surface. The canal is 20 m wide at the surface. The floor of the canal is flat and
the embankments have a slope of 45°. When it is completely filled, what will be
the volume of water (in m?) in the canal over a length of 100m?

1. 6000
2. 7500
3. 8000
4. 9500
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Objective Question

16 703516

The graph shows average run rate (runs scored per over) by teams A and B in
a twenty overs cricket match.
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Select the INCORRECT statement.

1. Team B scored more runs than team A in the first 10 overs.

2. Team A scored more runs than team B in all.

3. Team B scored more runs in overs 1—10 than in overs 11—20.
4. Team A has a lower overall run rate than team B.
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Objective Question

17 703517
For any four consecutive decimal digits, the largest value of the product of the

sum of any two and the sum of the other two is

an even number and a perfect square

an even number, but not a perfect square
an odd number and a perfect square

an odd number, but not a perfect square
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A ball starts rolling from the edge of the slope at time t = 0 as shown in the
diagram.
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A depicts motion with friction while C depicts motion without friction
C depicts motion with friction while A depicts motion without friction
B depicts motion with friction while A depicts motion without friction
B depicts motion with friction while C depicts motion without friction
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Objective Question

f i 2.0
A record player stylus moves along a spiral groove cut on an annular portion of

a disc. A record with inner radius 4 cm and outer radius 10 cm of the annulus,
turning 100 times plays for 22 minutes. During this time the stylus travels at an
average linear speed that is approximately equal to

100 m/h
120 m/h
220 m/h
440 m/h
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Objective Question

2.0
Choose the option that will make the following statement FALSE:

A CHILD COUNTED THE NUMBER OF APPEARANCES OF THE LETTERT
IN THIS SENTENCE, AND REPORTED IT CORRECTLY AS

TEN
ELEVEN
TWELVE
THIRTEEN
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Objective Question
21 703521 : i :
Given below are Ramachandran plots for four different proteins.
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Choose the correct pair of proteins, both of which are predominantly alpha
helical in nature.
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Aand C
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Objective Question
22 703522

Which one of the following pairs correctly matches the enzyme with its allosteric
activator?

1. Phosphofructokinase : Citrate

2. Pyruvate dehydrogenase : NADH

3.  Pyruvate carboxylase : ADP

4. Pyruvate kinase : Fructose-1,6-bisphosphate
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Objective Question
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In the representation of the di-peptide shown below, the superscript -1’ denotes
the atom of the previous amino acid while ‘+1’ denotes the atom of the next amino
acid.
The atomic coordinates of how many AND which of the following atoms are
required to uniquely define the torsion angles, ¢ and v of the Ramachandran
plot?
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4 atoms; C1, N, C*, Cfor¢; N, C= C, N*1fory
2 atoms; N and C* for ¢, C*and C for v

4 atoms; H,N,C* Cfor¢; N,C* C,Ofory
3 atoms; C', N, C2 for ¢; Co, C, N*1 for v
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Objective Question
24 703524

Which one of the following statements regarding the structure of water
molecule is correct?

1. The oxygen atom in water is in sp? hybridization, with an H-O-H angle of

109.5°.

2. The oxygen atom in water is in sp? hybridization, with an H-O-H angle of
120°.

3. The oxygen atom in water is in sp® hybridization, with an H-O-H angle of
104.5°.

4.  The oxygen atom in water is in sp? hybridization, with an H-O-H angle of
2 b
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Objective Question

25 703525

In animal cells, typically which organelle is only provided by the sperm to the
oocyte following fertilization?

Nucleolus
Peroxisomes
Mitochondria
Centrioles
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Objective Question

26 703526

2.0
In eukaryotes, nucleosome remodelers

methylate histone H3.
acetylate histone H3 and H4.

create DNasel hypersensitive sites.
degrade histone subunits.
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Objective Question

27 703527

2.0
Which one of the following activities is associated with Mitochondria-associated
ER membranes (MAM)?

Protein glycosylation

ATP synthesis

Phospholipid metabolism
Iron-sulphur cluster assembly
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28 703528
In eukaryotic cells, DNA replication is restricted to the S phase of the cell cycle

because

1. DNA polymerase is present only in the S phase of the cell cycle.

2. Origin recognition complex (ORC) recognizes origin only in the S phase.

3. MCM helicases get activated in the S phase of the cell cycle.

4. MCM helicases get activated in the G1 phase of the cell cycle.

Gohlogehid HRABIT H, DNA Tfdspia iR @h & S =@oT a6 AfAT @t
g, Fife

1. DNA 9ifaf@sr sad HIRE o & S Fell # 39Yd gidm gl

2. 3c3A HAHA HPpol (ORC), 3631H I shael S sholl H A T ¢
3.  MCM gforher SR IF & S Fell H AHT @il ¢l

4.  MCM gforerst HIfeT T & G1 e & ARRT giam gl

Objective Question
29 703529

What is the correct order in which the following proteins are recruited during DNA
double strand break repair in prokaryotes?

RecA, RecBCD, Ssb, DNA Pol Ill, DNA Ligase
Ssb, RecA, RecBCD, DNA Pol Ill, DNA Ligase
RecBCD, RecA, Ssb, DNA Pol Ill, DNA Ligase
RecBCD, Ssb, RecA, DNA Pol lll, DNA Ligase

UrRhgIal A DNA gfaecres isf &ifdgur & el gsd gt arel, foee
NET FT TET HH FAT g7

e o R

1. RecA, RecBCD, Ssb, DNA Pol lll, DNA aTgarst
2. Ssb, RecA, RecBCD, DNA Pol Ill, DNA &Zarst
3. RecBCD, RecA, Ssb, DNA Pol I, DNA &Tgarst
4. RecBCD, Ssh, RecA, DNA Pol Ill, DNA dTZarsT
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Objective Question

30 703530
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Which one of the following statements for the /ac operon in E. coli is
INCORRECT?

1. The /ac operon is controlled by both the Lac repressor and the activator
protein, CAP.

2. The lac operon is highly expressed only when both lactose and glucose
are absent.

3. The lac operon is highly expressed only when lactose is present and
glucose is absent.

4. In the presence of lactose, the repressor cannot bind to the operator.

g FIoS H /ac 3N F T T & I FiT a1 FUT o7 22

1. lac AR, Lac GHAHRI 3R @fehas 91é CAP gl & garr faafada
Bicm ¢l

2. S oS AR ToEplt Al AeUcle g g, dd /ac 3T At
31foeTera giar gl

3. S OlFelsl 39cied 3R Tofhiel fefdoledl BIaT g, shael ad /ac 3Rl
srcafaes ffegsa gar g1

4. OIFEIST HI IUASUAT H, GHAPNT T=llclh H HIFA gl g Hehell|

Objective Question

31 703531
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Which one of the following does NOT occur during ribosome-associated quality
control of damaged mRNA?

mMRNA degradation
Nascent protein degradation
Disengagement of ribosome from mRNA

Ribosome-mRNA monosome degradation

TSETEA-Fad &ffaeed mRNA &1 aoraar o & e s & & =

A WN

T STET BT 27

1. mRNA fage=s

2.  dAged W fagea

3. mRNA & UssrEA $ir HJfas (Disengagement)
4. qSErEA-MRNA AFEHE fauea
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Objective Question
32 703532

Which one of the following statements regarding mammalian innate immunity is

INCORRECT?

1. Pattern recognition receptors (PRRs) are a component of innate immunity.
2. Serum complement proteins are part of innate immunity.

3. Innate immunity has only a narrow range of specificity.

4.  The outcome of innate immunity is the rapid recognition and phagocytosis

or destruction of the pathogen.

FTATURT A8l TTaRET (innate immunity) & @& # &5 & & &9 @1 o

FUT AT &7

1. e FfAAT AEr (PRRs) gt 9faReT F s gia gl
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Objective Question
33 703533

4

4

Which one of the following statements correctly explains the function of a
GTPase activating protein (GAP) in the regulation of heterotrimeric G proteins
in plants?

g 8

2.
3.
4.

It activates G protein.

It inactivates Ga protein.

It directly inhibits ligand binding to GPCR.

It leads to the dissociation of Ga from GB/Gy subunits.

T A @ i A1 vF FUA, gieal H FTYATAART G NEAT & [FTa0T H GTPase
TR 9IEIT (GAP) & 1T ST TET SITETT T g2
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Objective Question
34 703534

Tg Gp W F AT FIT gl

Ig Go WET & AT Far gl

Ig T GPCR & HoAd=T & &1 &l Uhdl gl
TE GP/Gy 3USHE F Go T fagea Far gl

Which one of the following statements regarding plasmodesmata in a plant cell
is INCORRECT?

1.
2.
3.

They are specialized cell-to-cell junctions.

They are open channels that connect the cytosol of adjacent cells.

The plasma membranes of the adjacent cells extend continuously through
each plasmodesma.

Plasmodesmata are extensions of chloroplast that interconnects the
cytosol of the adjacent cells.

2.0

2.0



e # @ T |1 vF FUS 9169 FIRE A Tgeadq F GO H TodT g7

1. @ Aied HIReE-a-HiReE afewar gl
I g A § S Aweadt RREAHT F FIFT geT F NS E
ferercadt FiRERET H oA Bfcaal T+ veeaagst # TRaR Helr
TEeir g

4. vgeddd, gRdadas & AR § S fAseadt HIRewEt & Hiftewr gex
I 3T A SAsdr E

fM
jAZ
‘A3
{%4

Objective Question
35 703535

Which one of the following statements about the cortical reaction in sea urchins
is correct?

1.  The entry of Ca?* ions into the egg initiates development.

2. The exocytosed cortical granules during egg maturation contain the
components of the zona pellucida.

3. The depolarization of the plasma membrane after sperm entry helps to
block polyspermy.

4. The release of the cortical granules after sperm entry converts the vitelline
membrane into the fertilization membrane which blocks polyspermy.

fAefaf@d & slear see G 3 & gopera Iiafshar & fow wgr g2

1. Ca? 31el T 372 F qaer fahra T qwATT LT B

2. 33 # qRuEEdr & R gepdry Hivsi w1 afarer g, Sad
S aforgeT & Hed B Bl

3. Qm$Mdlﬁ#dlqbﬂldm@ﬁwﬁ?‘%ﬁwﬁ,a’ra@’&maﬁ
Jhet A AGE FLAT el

4. APIU] o AT Sl o dlG Toheld HivhAT T Hikd gl g, Sl
faeemger Breeh 1 favwe Byeeh & aRafda #iar g, St Sghodr S
ARl g

2.0



Objective Question

36 703536

Objective Question

37 703537

Al
A2
A3

A4

In Caenorhabditis elegans, blastomere identity occurs both through conditional
and autonomous modes of cell specification. Which one of the following options
is a correct statement in this regard?

1

If the AB and P1 blastomeres are experimentally separated, the AB cell will
generate all cells it would normally make.

2. When AB divides to form daughter cells, ABp becomes different from ABa
through its interaction with the P2 cell.

3. The specification of AB cell is determined by the presence of cytoplasmic
determinants.

4. The P2 cell produces a morphogen for the determination of the ABp cell.

HeiRegsEdst i@ (Caenorhabditis elegans) H, SACIAIT HT Ugd,

HIRET FHr AfRSear, T@Emar 3R REfT dar [t F g@anrr g@dar g
=H a9 H 09 & & Fl9 @ sy T g2

Ifg AB 3R P1 SARCIfAIRT & SA19TcA® aiieh & 37e1eT fohar e o AB
HIRAY 37 Gt HIRAT P qa@=1090 ST Ig FAAT: Tar ¢l

S9 gdafa HIRT ga= F fav AB snfaa gidt &, a9 ABp, P2 ST
% YT RER 7T garT ABa & &= & Srar &1

AB IfRrer $r fafsear, ®IRpger 7 39RId faeier garr @ARea
giar gl

ABp T F FeflRor & AT P2 FfRFr Arple= 3o = &l

2.0

2.0



The following are sketches of wild-type and mutant (I - ll) embryos of Drosophila
melanogaster.

TR O S AO

Wild type

Which one of the following options represents a correct match between the gene
and its loss of function phenotype?

1 dorsal : |

P forpedo : Il
3. gurken |l
4

cactus : 1l

o Y, gfafher fAelTey & aeg waR 3R 3cafkadt (1 - 111) st &
gl

TR O S MO

Wild type

e fA@cal & & Fia A1 T, S 3R 394 FEA-AIT TEIOTIRT & AT FEr
Ao &1 geifar 82

dorsal : |
torpedo : I
qurken - |l

L

cactus I



4

Objective Question

38 703538

If chimeric mouse embryos were generated using GFP-expressing embryonic
stem cells and RFP-expressing induced pluripotent stem cells, which one of the
following tissues from any resulting embryos will not express any fluorescent
protein?

il Brain
2. Heart
3. Intestine
4. Placenta

afe GFP-3ifateaesa ael arell oofi Fo HIRFE 3R RFP-31feasa #t
arell IR SgRIfeFds FeT PIRIFHT 1 99T Hd gU A= qus ool #r
3cdet forar Sre, a fRer oft aRomer spor & e et Faw F & wle @
&, Hig ol Ffadita e sifdregaa 7@ Fam?

HATETSH
g

1

.3

3. 3T

4. IATT
Al
A2

A3

A4

Objective Question

39 1703539

Which one of the following is a correct combination of four carbon intermediates
formed during C4 photosynthesis in plants?

Malate and Aspartate
Aspartate and Alanine
Phosphoenolpyruvate and Oxaloacetate
Alanine and Pyruvate

A I
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HAeTadrar T TEr TS 22

1. #Hae 3 e

2. uwErée 3R wafEe

3. BIEhIsAeEIRde 3R JFadeiace
4. vfaeT 3T grawde

A4

Objective Question
40 703540

Which one of the following represents the predominant ‘source organ’ during
phloem translocation in healthy plants?

1.  Roots

2. Developing fruits
3. Immature leaves
4. Mature leaves

o diedl # 9Yag FIEROT & R et & & Fid T J& i 30T

Y gelfar &2
1. &2
2. TOeraie wa
3.  3uRyea gfaar
4. 9RueFa gfaar
Al
‘ 1
A2
2
A3 3
. 3

A4

Objective Question
41 703541




Which one of the following correctly describes ‘Dark Reversion’ of

phytochromes?

1.  Conversion of Prto Prr

2. Conversion of Prr to Pr

3.  Export of Prr from cytosol to nucleus
4.  Export of Prfrom cytosol to nucleus

95T # & P T T, Yicudulshl & ‘3EIcd IhAUT FT el SaredT Fdm

2

1. PRI Prr & 9RadeT

2. P& PrH gR@dd

3. Prr ¥ FIRFET @ Fegd & T
4. PRFT PRAPET & Fogeh H @Id

Al
A2
A3
jA4

Objective Question
42 703542

Which of the following is LEAST suited for long-distance phloem transport of
photo-assimilated carbon in plants?

1. Reducing sugars

2. Mannitol

3. Galactosyl-sucrose oligosaccharides
4.  Non-reducing sugars

A= & @ Fi9, geat F TFRI-EEiFT FoT F &6 gl & Avarg aRkagd
& fav ga@ & 39gTa g2

3=t T

Afreter

SrererIfa-gie sifoendassd
-3t R

o B Do

Al

2.0
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Aty
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Objective Question
43 1703543

How many amino acids are present in calcitonin, a calcium lowering hormone
synthesized from C-cells of the human thyroid gland?

42
32
22
12

HISY o ATSSS ATey & C-HIRIHSN § delel ATl HITH HI HH Hlel dlo
EHALA, Hfewciest & fhdel 3HET 3Fd Higg aid 67

ol g

1. 42
2. 22
5. 22
4. 12

5\1
A2
A3
fM

Objective Question
44 703544
Retinal rod cell cGMP-phosphodiesterase is an enzyme with subunit structure

as:
1. aBy

2. apy2
3.  apzy
4.  a2By



F=af@a & & IRaa T3 FIfRAT cCMP-REBERETRlS TaEd $I 39-

SHS TIIAT i TT g2
1 apy
2 apy2
3. apzy
4 azpy
My
1
A2
2
» s
3
Ay
4
Objective Question
45 703545
How many times are sound waves amplified in the middle ear of a human?
1 16-18
2. 6-8
R
4 2-4
TEF ARG & FeT T H eafel aiar fhasl a1 wafda g 27
1. 16-18
2. 6-8
3. 9-12
4. 2-4
Al
1
A2
2
" s
3
Ay
4

Objective Question
46 703546




Which one of the following neurotransmitters is synthesized in synaptic vesicles
instead of being transported to the vesicle after its synthesis in the cytoplasm?

Norepinephrine
Epinephrine
Acetylcholine
Serotonin

feT FIgEARST (neurotransmitters) H & Hlar e et A dAfta
BIaT &, o & HIRPEeT H gHb AT & ae gfewr # Faia g &
AT BT g2

e B8 Tt

—_—

%%

Al
A2
A3

Aty

4
Objective Question
47 703547
Which one of the following statements regarding principles of linkage mapping in
plants is correct?

1. Genetic markers would always show higher recombination frequencies
when they are closer to each other than if they are far apart.

2. The genetic distance between two markers is a true representation of the
physical distance between them.

3. An ideal mapping population for a self-pollinating species is generated
using polymorphic parents that are inbred lines.

4.  An F2 mapping population would segregate in a 1:2:1 ratio for a dominant
marker.



gl & Holeadr AR & Agural ¥ Jafed & & FiT 91 v FuT |

2?2

1. 3TeaRIs fHess gawmr 3fUs qaddis sgiaal eikia HEl o9 a
UF GEY W gL I JoAT A Th gEl & 9 gl

2. o faeas & @ sl gt 37 7o aedafas g T Her viafarted
gl

3. TWRENT A arell Toiadar & ow v e AT a9,
3l A arel e fEt & Scoest gielr ¢

4. U Fo AGRECT Grell SEET, Uh Yoo Reas & fdv 1:2:1 % 3eud
H gereh g

Al
A2
A3

Aty

4

Objective Question

48 703548

2.0
Who experimentally demonstrated “Mutations occur randomly”™?

1.  Alfred Hershey and Martha Chase

2. Matthew Meselson and Franklin Stahl
3.  Salvador Luria and Max Delbruck

4 Francois Jacob and Jacques Monod

s “IcaRads aeTes 9 & gia & 3 TAeEHSs ads 3 yaoT Far?
37%hs gef 3l AT I

HeY AFHA 31 thehfolel ATl

Tedsk JARAT 3N AT goIah

il R o

A2
A3

A4



Objective Question

49 703549

A DNA molecule is completely transcribed into messenger RNA by an RNA
polymerase. The base composition of the DNA template strand is G = 24.1%);
C=18.5%; A=246%; T=32.8%. The base composition of the newly
synthesized RNA molecule is:

1 G =24.1%, C =18.5%,
2. G=246%,C=241%,
3. G=185%,C=24.1%,
4 G =32.8%, C =24.6%,

24.6%, U = 32.8%
18.5%, U = 32.8%
32.8%, U =24.6%
18.5%, U =24.1%

> rr2r

wsh DNA 3797, veh RNA difeFst garT gd RNA & qUied & 3iefelildd giar
21 DNA Fuoie IS FI &R 916 G = 24.1%; C = 18.5%; A = 24.6%;
T = 32.8% g1 sd HA™T RNA 3107 &7 &R Heed ¢

G =24.1%, C =18.5%,
G =246%, C=24.1%,
G =18.5%, C=24.1%,
G =32.8%, C =24.6%,

24.6%, U = 32.8%
18.5%, U = 32.8%
32.8%, U =24.6%
18.5%, U =24.1%

e L TGL
J‘?J>ZI>J>

A2
A3

Ay

4

Objective Question

50 703550

Brassica juncea has bisexual flowers.

A mutation in the mitochondria leads to cytoplasmic male sterility (CMS). CMS
can be restored by a restorer of fertility gene (Rf) which is a nuclear gene.

Fertility restoration is a dominant phenotype.

A CMS line is crossed to a homozygous Rf line. The obtained F1 progeny is self-
pollinated. What percentage of F2 progeny will be male sterile?

1. O
2 2
3. 15
4 100

2.0

2.0



STfeehT siferaam 3 ssraferel go g g
FFROHT H TH 3cAdcs, PIABGSAT 7T FAAIETAN (CMS) FIT gl

SIATETH Sl (Rf) T T qaaedides St & v Feghra S g, F earT CMS
AU BT Hehell ¢

SAAGTHAT JAEATTT Tsh TTE! FARTOTIHERT ¢

TH CMS @21 & RI G & o §AGIAS § HHoT fohar a@m sred F1 @dfa
FT TqUEd Far 31Tl F Gafa & forasr afaera a7 378/ giere

0
25
75
100

il B

?M
A2
:A3
A4

Objective Question
51 703551

For maintaining hydraulic conductance, tree stems appear to trade-off vessel
diameter with

strength of the stem.
stem length.
heartwood volume.
vessel length.

e ki e

gadTfold dTelehdl I §eITT (Wl & ToIT, U5 & del ATgehI3l o caTd ol
fafsa d gu uclid & €

det Fr A

el &I SETS|

AHCS AT

aifgerr T FaTS|

et A

Al

A2
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Objective Question

52 703552

A plant is NOT watered for seven days (day 1 — day 7). Leaf and root water
potential are measured every two hours starting from day 1 till day 7. Which one
of the following is LEAST LIKELY to happen?

1.  Pre-dawn leaf water potential declines over the 7 days.

2. Leaf water potential shows a diurnal cycle of highs and lows.
3. Root water potential falls below leaf water potential at night.
4. Root water potential fluctuates between day and night.

T it Fr grT AT g 9 Jd @ = (R 1 - R 7)1 = 3k a1 Hir
ST A Rag 1 daRaue 7aFr v arac A Aar a1 m| = & &
FREhI Ted A gl T Fraar g2

1. 9IR-F udl oa fasrg 7 &=t o gedr 2

2. Yol o fas1a 3= aur @ &, UF A9 I F ISR HaT gl
3. oI5 oo @sa U9 #, Uodl o Qe@ ¥ A @TRdr 21

4. &I g Ua & #Aey, FT I @9 H IdR-IeE IEdT £

Al
A2
A3

A4

Objective Question

53 /703553

Which one of the following options includes all plants that are major non-native
invaders of aquatic ecosystems in India?

Parthenium hysterophorus, Pontederia crassipes, Lantana camara
Salvinia molesta, Prosopis juliflora, Mikania micrantha

Nelumbo nucifera, Pogostemon erectus, Hygrophila serpyllum
Pontederia crassipes, Salvinia molesta, Alternanthera philoxeroides

g R D
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Fafaf@a & @ i9 a1 @wey 39 gt oiel, o 3R & S aR®fas
T F 979G IR REAr 8, FTAAS T g2

1. grRffATH RENIBRE, Gi2eRar FHI0s, daerar AT
2. AITANAIT AIRFET, FRAIQT TAFART, RFFIT fAa=ar

3. doisl GTHIPRT, GIIIRCHT SFCH, FISANBeAl EXITSoTH
4. GIRSRT FHNNST, TITANFAT HIGEET, TeelaAa2RT fbellFaiissd

Al
A2
A3

A4

Objective Question

54 703554

Select the geological time where some of the major events, like an increase in
marine diversity, dominance of gymnosperms, diversification of synapsids
(including the emergence of first dinosaurs), and first mammal-like forms,
occurred.

1 Cretaceous

2 Jurassic

3. Triassic

4 Carboniferous

sEnsitar e @ gAd See $o veE gea, S g fafauar 7 iy,
ATl T Ucd, HgAToasl Hr fafdedr (FuH SeaArER #1 Fewa anfAs
T ) 3R wuH Tl TEawy, A gl

AW N —

2.0
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Objective Question
55 703555 2.0

A community of woody plants is being shaped by environmental filtering. What
will be the likely local species pool of this community, if the regional species pool
comprises 60 species?

100
80
120
30

RSN aTel 931 T Teh FHET TATET fAEues @R ®Ud gar g1 3R &
TSIl & HAHE H 60 wefaar g, a 36 & wSiifd i TR §Hg Heefad:

gt B

FIT EEm?
il 100
2. 80
3. 120
4. 30

§A1
A2
:A3
{&4

Objective Question
56 703556 2.0

Andaman and Nicobar archipelago are part of which biodiversity hotspots?

Andaman - Indo-Burma; Nicobar - Sundaland
Andaman - Sundaland; Nicobar - Indo-Burma
Andaman - Indo-Burma; Nicobar - Indo-Burma
Andaman - Sundaland; Nicobar - Sundaland

e B Tl



HA AR TR gdiv-aag e sl fafaerdn gieedare & omer §?

1. 373 - 33-9#T, [FER - gosreles
2. 37SHA - osToles; fHPIER - FET-aAT
3. 37SA - SS-FAT, FPER - SS-FAT
4. 33 - gosloles,; fAhaR — gesroles

Al
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A3

A4

Objective Question

57 703557

Select the correct combination of terms from plant breeding systems that
represents selfing or promote selfing.

Autogamy and allogamy
Cleistogamy and geitonogamy
Geitonogamy and allogamy
Autogamy and herkogamy

qleY Felelel dF U Aeediardl & WEl FIA H AT ST R FORmEror
Fd g IT TTREIOT H FEGT S @l TGRT FA gl

1. T&ZIA 3R FRGIAA

2. IEfeHeT RO AR FAgsdr TReEToT

3. @elaqsdr RETVT AR ARGTHA

4. FEgIAA AR wE@fAv=g sHafeEdar

e Ny

A2
A3

A4

Objective Question

58 703558
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Which of these traits is NOT characteristic of r-selected tree species?

Mortality and reproduction are strongly dependent on population density.
Tend to occupy habitats that are unpredictable and/or ephemeral.

Thrive in habitats where resource competition is low.

Have superior capabilities to colonize new habitats.

- Dl

e & ¥ Fi9 O aws, ~aafag 9. sfa + aefor a8 2

1. Fgel 3R Yo, 9ael & 8 TAHEH Uolcad W A L g
2. FYEFHAT 3ran/3R &f0w Uihdard H Fesl #A H Tgfd|

3. U UhddE H 9e9d § STgT §aree ey HH g

4. T YhdArE SHe I ASS SHAT el 2l

Al
A2
A3

A4
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Objective Question
59 703559

In 2007, scientists reported the fossil of a deer-like animal in Kashmir, India which
is considered the most recent terrestrial ancestor of whales. The name of this

fossil is

1. Jainosaurus.
2. Indohyus.

3. Rajasaurus.
4. Indosuchus.

2007 # a1 A FRAR, IRT F BI0T JF A=aT & SanRd F O &Far
o gda T FdAdH FAAT YdoT AT AT g1 TH SNARHA & A &
SAraRy

AW N =
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Objective Question
60 703560
Which one of the following concepts can explain host-parasite co-evolution?

Kin selection

Red Queen hypothesis
Runaway selection
Handicap principle

L [

T T & ¥ #ia 47 U 39uURen 9-geidr & Jg-faerd S SO w

HhaT g7

1. T Ta

2. (E-=did 9&endr
3. STIMET TS

4. 3a7H Tcud

Al
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A4
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Objective Question
61 703561

Which one of the following is an example of dishonest signaling?
1. Batesian model
2. Batesian mimic
3.  Mullerian model
4. Mullerian mimic

T # § Pl ISHT Hhasl (dishonest signaling) T Teh 3ETEI0T &2
. FeRTe Alsa
. scfaus Aafas
| T B

AW N o
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Objective Question

62 703562

Select the statement that describes guild coevolution, also known as diffuse
coevolution.

One species uses the other as a resource.

Two species coevolve reciprocally, but only to each other.

Several species are involved in coevolutionary interactions.

A species escapes association from a predator and diversifies. Later, a
different predator adapts to the host and diversifies.

e ggfasm, ot & @ARa geflaed & &7 & off S J1ar g, #r aoa
A qTel FUA FHT A

T S GEY P TEEA & &I H 39ANET FAl B

ar Sfat, Fad T gEy & foT, TREIRE §9 8 Hefasad gidr 2|
TElawrE Hodh A Bhanstt # w3 anfaar afeca gar €

Te Sid, el & ggad @ s @ w2 o Jdr g1 dcaead, T
3 el Ol & 9fd sregpfera ghar g 3R %o S g

o B T

e N

Objective Question

63 703563
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A researcher overexpresses the full-length genomic sequence of rice GAPDH
gene under a CaMV35S promoter in transgenic rice. Which one of the following
options can be used to confirm transgenic lines using PCR?

LCH Il

Using exon-specific primers of the GAPDH gene.

Using intron-specific primers of the GAPDH gene.

Amplification of the promoter region of the GAPDH gene.

Using CaMV35S promoter-specific forward and GAPDH-specific reverse
primer.

IS el A CaMV35S 31T & [SI90T H U eielshdl, drad GAPDH
ST o qUT SIETS & Hellell 31eTshal i JTA3TiedFd Hal g1 et & & FiA
¥ T fahed T 3UART RS e FF PCR g@RT gfte et & fow frar

HehdT g7

1. GAPDH IS & VFHIA-TARIST USFRl & 39T Hih|

2. GAPDH T & Scr=i-Tafeise UIgaRY &1 39T F:ih|

3. GAPDHST & 3ot &7 &7 Jaded Fih|

4. CaMV35S 3=ATgsh-fafise &1 3131 3R GAPDH-Tafrse &1 faudia wrseax

Al
A2
A3

A4

4

4

Objective Question

64 703564

FT 3T FH|

A pulse oximeter measures the ratio between oxyhemoglobin and hemoglobin in
the pulsating condition on the finger. Which combination of wavelengths can
obtain a differential absorption to measure blood oxygen saturation?

ke
2,
3.
4.

Ultraviolet and Infrared
Visible and Infrared
Far-ultraviolet and visible
Ultraviolet and far-ultraviolet

2.0



Teh ATSl Fee JHIFHAMS, el H ATSr Fied faear H FdiigAT e
3R feAafae & &9 & 3qaTd FT AGAT g1 JEREAT F HlT T FASA
WA A 3Tt @ Gedar a19e & e f3eidr sraivor wred T d@ar g2

1. ST 3R saved
2. TSgAA IR FREd
3. g W 3R T A
4. GUEIET 3R ey e

Al
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Objective Question

65 703565

It was found that most people who were vaccinated with the ancestral strain of
Covid-19 (Wuhan strain) were protected against the Delta variant but not against
the Omicron variant. PBMCs (peripheral blood mononuclear cells) and serum
were obtained from five successfully vaccinated individuals with good
neutralizing antibody titres and cytotoxic (CTL) activity against the Wuhan strain-
infected targets. Pooled serum was transferred into unrelated recipient “A” and
pooled purified T cells were transferred into unrelated recipient “B”. Which one
of the following is likely to be observed?

1. “A” will be protected against both the ancestral strain and the Delta
variant.

2. “B” will be protected against ancestral strain but not against the Delta
variant.

3 “A” will be protected against infection with the Omicron variant.
4. “A” will make antibodies against interferon gamma present in the
donor serum.

2.0



Tg 9T R O SafFas # e Fifas-19 & R w9 (e
ysle) @ fRar arn, af Seer uRad & favew W@a gu fheg sidisia aRad
% favey =il g1 3= ufarel sl iR ger walg wehiia e & favy
FIREAITAE (CTL) WFTar g2t aTd Shadrga® &epd d9ia cafgadr |
PBMCs (qReflT IFd Uehchegehl whIfRIehIY) 3 dR&E i <Mifaa frar amm
T ORA FY ST JE A" H TAAERT Bhar 3 3R g T T
FIfRAPI3T I TGS IET “B” H TAFTART fopar 11| Fe & & a7 geaa:
wfgrT grem?

1
7
=, §
4
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Objective Question
66 703566

‘A geetelr wete 3R Seer aRaEd at & ey e grem

‘B” qraell uAE & favey BT grem fheq Seer uRad & fawewy =gl
“A” 3HERRT IRET & TRAT F favay T gem

‘A’ SIaT A A 39T S=eitllal IMAT & fasqyr gfawed sareem|

2.0



Cell lysate in 1% TX100 was purified over an affinity column to isolate a complex
with certain enzymatic activity. The purified enzyme complex was separated on
a 10-50% continuous sucrose gradient. Shown below are the UV spectra using
an absorbance filter at 280nm or 260nm.

—

HE 2

5 :

g —
| ILﬁkJ | |

ol o LAJ

_ 10%
50% 50%

Which one of the following combinations of molecules would generate the
spectra shown above?

Protein-Protein
Protein-RNA
Protein-Lipid
Protein-Cholesterol

it



1% TX100 # IRIAT TSI P, FS Tooligdll Fhareflicidl arel Th TS A
ued e & foT, dedr HieH ganT Aefaeor fRar o Aefied veersHT
AIFAY T 10-50% FehlsT WA 3HAWE0T GaRT gUeh Fhar aram| == 280nm
3720@T 260nm 3{aRYeh fheed & ITANRT Fd R Iod UV qushe i =i
I gl

AZBOnm
I
AZ&Onm

L

t
_
50%

o

To%
S0%

5T & @ O3 T FlA AT FAISTA, SWRIFA TUBHHA Pl ScTosl HaN?
1. SEa-wdaT

2. WEE-RNA

3. udH-famus

4.  NET-FreEeio

A2
A3

A4
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Which one of the following options has the correct set of components for
assaying reverse transcriptase activity?

RNA primer, dNTPs, buffer, primase, DNA template
DNA primer, NTPs, buffer, DNA template

DNA primer, dNTPs, buffer, RNA template

RNA primer, NTPs, buffer, RNA template

. D=

2.0



T 7 8@ g AFew & &g ot wfafkar & afieror & BT gest &1

HE WHE 7

1. RNAUSH, dNTPs, §%T, WISH<, DNA ¢FTele
2. DNA9S#R, NTPs, ¥, DNA ¢Foic

3. DNAYESHT, dNTPs, ¥, RNA el

4. RNAYEH, NTPs, 9T, RNA TFoic

Al
A2
A3

A4
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In which one of the following stages pontogeniculo-occipital (PGO) spikes are
found in human EEG recordings?

Immediately before and during REM sleep
Non-REM sleep stage 2

Awake condition

Non-REM sleep stage 4

=T A & oW U aeAT A, A EEG ATHATA A dieisiicishel-3iFdIited
(PGO) T3 91T AT 87

e B I

REM foigT & q¥=d 9go 3iR REM far & give
ATA-REM fgr Rufa 2

Sty et

ATA-REM fagr Rufa 4

P I e

A2
A3

A4

2.0
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A student counts the number of seeds produced by ten different haploid
Arabidopsis plants and obtains the following data:

0, 5, 15, 25, 100,150, 200, 600,1500, 3000.

Which one of the following is the best measure of central tendency for
summarizing the above data?

Mean

Median

Mode

Standard deviation

et T gl

w faeamlt REEaE & 10 B 3RO ol § 3cdest disil & §&ar HI
IUTAT HIAT § AT AT 3ehs I°d T ¢

0, 5, 15, 25, 100, 150, 200, 600, 1500, 3000.

FRIF TS F HETAT F & A0 ot A & FT Feory vgfa AT
Faw 3o fafer gei?

1. AT

2. ATEITFT

3. gerh

4. AAF g

Al

1
A2

A3

A4
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In rate-zonal centrifugation, a mixture is spun just long enough to separate
molecules that differ in mass but may be similar in shape and density. Which one
of the following options represents the component that is typically used to create
a gradient in this technique?

1. phospholipids
2. sucrose

3. KCI

4. starch

2.0
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Given below are four topology diagrams corresponding to different proteins. N
and C denote the N- and C-terminal ends of the protein chains.

1l

Which one of the following statements is CORRECT?

1
)
% g
4

All four are of different folds.

All four are of the same fold.

(A), (C) and (D) are of the same fold.
(A) and (C) are of the same fold.



e 9T & fov IR @ifefadr sma A= for o &1 N3k C, Wé
@ & N- 3 C-HIE BRI #T &2 g1

(IRTI]

= & @ Fi9 a1 v FUT FqE 22

il TR 37e1ET-37619T ol & gl
st IR AT g & gl

(A), (C) 3R (D) AT T & gl
(A) 3R (C) @A gad & gl
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For the coupled reaction given below, the equilibrium constants (K%g) for
equation [1] and equation [2] are 270 and 890, respectively.

Glucose 6-phosphate + H2O — glucose + P [1]
ATP + glucose — ADP + glucose 6-phosphate 2]
The standard free energy of hydrolysis of ATP at 25°C is

— (24 to 26) kJ / mol
— (18 to 20) kJ /mol
— (30 to 32) kJ /mol
= )

1
2
3
4 60 to 62) kJ / mol

A v 3 gFAa wrfes wfafranst o smria geiemor [1] 3w
[2] % T Holel [EeRTe (Koq) AT 270 3R 890 &1

TIHIS 6-BIEHC  + H20 — TaIeT + Py [1]

ATP + TS —> ADP + FoJehlol 6-ThREthe 2]

25°C WX ATP I STel-3T98eal I Hlelsh HFl Il grai :

1. —(241t026)kJ /&
2. —(18t020)kJ/ &eT
3. —(30to32)kJ/ AreT
4. —(60to62)kJ /AT
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A propionate kinase enzyme utilizes two substrates, propionate and acetate, with
Km for propionate being half that of acetate. Which one of the following options
about the rate of the reaction at very low substrate concentrations is correct?

The rate of propionate utilization is half that of acetate.

The rate of propionate utilization is double that of acetate.
The rate of propionate utilization is equal to that of acetate.
The rate of propionate utilization is four times that of acetate.

P T T
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AT FEasT Teallsd, af 3fFeRe Nifaee 3R tfiee 1 39397 Far
&, ot e @7 K, WA & amer giar §1 9 F SfEFRE Figar W,
wrafas ufafrar Fr T & I 7 = F @ Fia a1 & [Frea @@ 22

1. SRR & ST B ox R @ I ¥
2 sifEEe & swEer ot TR ¥ gt ¥
3. SRR & ST # o R & a3
4. AT & ST Hr R TR ¥ T T 2
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A3
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Which one of the following options represents a classical Hoogsteen base

pairing?

1. anti A base-paired with anti T
2. anti G base-paired with anti C
3.  syn A base-paired with anti T
4. anti G base-paired with anti U

e & @ @i @1 fahed veh IRIRS G &N FIH=T I GeAar §7?

ver A-USt T & @1y eTRgAd
vér G-vel C & @y &RYEHAd
R A-vdT T & @l eTRg AT
vér G-vet U & |ry eRgRAd
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Given below are a few statements regarding the rate of glycolysis,
gluconeogenesis and glycogen metabolism.

A. Increased blood glucose would decrease gluconeogenesis and increase
glycogen synthesis.

B. Increased levels of fructose-1, 6-bisphosphate inhibits glycolysis.

C. Increased blood glucagon inhibits glycogen synthesis and stimulates
glycogen break down.

D. Increase in AMP levels inhibits glycolysis and stimulates
gluconeogenesis.

Which one of the following options represents INCORRECT statements?

1. AandD

2. BandD

3. AandC

4. BandC

TATSHITEC, TfhIHAdSTl= 3N TASHIST U= & sR H A F&

FUT 1

A, TFd To[eplsT T §E g‘é AT, To[hIaaAdSislal Pl Tl Fhell & AT
TATS SISt TRAYUT I qT FHhall ¢l

B. waclal-1, 6-[9@wiethe Fr Fdr §‘é.’ HTAT TASHITECT Pl Ahd! gl

C. &aT g3 Tod IefhIdlled, TATShIsi HLSNUT Sl Ushell ¢ HN TeTShIs
% 3TECs FI URT FT ¢l

D. AMP &I SaT g3 TR, TATSHIITECH Pl Uhdl § IR TfhIHTdSTA
& IR FAT gl

= & @ 9 @1 & QFcT Tad FUT F SATAT 27

1. A3RD
2. B3R D
3. A3RC
4. B3R C
1
A2 5
2
A3 3
3
M

4
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In a protein stability study, three solutions, MolA (10 kDa) at 0.5 mM, MolB
(20 kDa) at 0.5 mM, and MolC (20 kDa) at 1 mM, were subjected to denaturation
by urea, SDS and guanidium hydrochloride (GnHCI), respectively. The profiles

of the fraction of unfolded protein with increasing concentration of the
denaturants is given below.

MolA (10 kDa), 0.5 mM MolB (20 kDa), 0.5 mM MolC (20 kDa), 1 mMm

1.0 1.05 1.0
= -
s 3 3
> g | E
505 E 0.5 505|
c c
2 s S
=} B 5
g i g
[T L’: w

0 1 2 3 4 0 01 02 03 04 o0 2 2 6 8
[Urea], M [SDs], % [GnHCI], M

Which one of the following corresponds to reaction conditions at which the
number of molecules of folded protein are equal, assuming the reaction volumes
to be the same for all experiments?

1 0.2 M urea; 0.05 % SDS; 4.5 M GnHCI
2. 2 Murea; 0.05 % SDS; 1 M GnHCI
3. 0.2Murea,; 0.25% SDS; 4.5 M GnHCI
4 2 M urea; 0.25 % SDS; 1 M GnHCI
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Fraction unfolded

4

Il fRREr & v egaa A, a9 fdeas, MolA (10 kDa) 0.5 mM 9T, MolB
(20 kDa) 0.5 mM WX, =T MolC (20 kDa) 1 mM WX, &aer: IRAT, SDS dor
TAASTA gEgFags (GnHCI) @t fasfasa o 7w sr-afaa Wida &

3T g Y fapfaewres f1 dedt g8 Alaar & @ A fG7m = g
MolA (10 kDa), 0.5 mM MolB (20 kDa), 0.5 mM MolC (20 kDa), 1 mM
1.0 1.0 1.0
o
g 3
L] -
2 £
E 05] 505|
=
s S
b ]
] i
& o
0 _ [
0 1 2 3 4 0 0.1 02 03 04 o0 2 4 6 8
[Ureal, M [sDS}, % [GnHCl, M

@57 & ¥ Fia 37 AARAT a2 & @A g SwA & afod 9de & o
Fr g T gidr g, J@er F Tl gaey 7 sfEtear sraae g e 22

02M Ilc;ﬁ'-ﬂT 0.05 % SDS; 4.5 M GnHCI
2M Elcj:{'-‘JIT; 0.05 % SDS; 1 M GnHCI
02M Il;ﬁ“&T 0.25% SDS; 4.5 M GnHCI
2M Ilcj:{IIT; 0.25 % SDS; 1 M GnHCI

g MOl e
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The Ran GTPase imposes directionality on transport through nuclear pore
complexes (NPCs). Like other GTPases, Ran is a molecular switch that can exist
in two conformational states, depending on whether bound to GDP or GTP.
Possible reasons for compartmentalization of Ran-GTP accumulation are:

A.
B.
C.
D.

Ran-GAP is enriched in the nucleus
Ran-GAP is localized in the cytosol
Ran-GEF is enriched in the nucleus
The nuclear import receptors help in the compartmentalization of Ran-GTP

Which of the options below has all the correct statements about Ran-GTP
compartmentalization?

W

A only

Aand B
BandC
CandD

Ran GTPase Fwadhr 3% HFhall (NPCs) aNT aRagst HT fermd it wear
¢l gAY GTPases #I &g, Ran T& 3ifas Raa § St GDP 3R GTP &
ARA & WeAeHs afadl # #Alsg & FFar g1 Ran-GTP THAROT &
TamefirtoT & Fafaa $ROT &

A
B.
C
D

Ran-GAP #T shogeh H Te{cl

Ran-GAP &7 HIfAeiged H TATAITFHIOT

Ran-GEF @I shegeh # TRl

gl AT AR, Ran-GTP & fsmefiertor & geraar s 2

Ran-GTP & faemsfiawor & dae 7 A Ge 10 ha [Aea # @it |@gr w2

27

Al
A2
A3
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A complete retroposon was cloned under the entire galactose inducible
promoter. The construct, as shown below, was inserted in the yeast genome to
study the transposition event.

=

I GAL Promoter I Novel Element I

Some of the predicted outcomes are listed below:

A. Cells grown in presence of glucose or galactose lead to increase in copy
number of the transposon.

B. The transposed copies will be same as the construct inserted in the
genome.

C. The transposed copies cannot transpose further.

D. The transposed copies will not respond to either glucose or galactose in
the media.

Assuming that the hypothesis is correct, choose the option that has all likely

outcomes.

1. AandB only
2. AandConly
3. ABandC
4. Donly
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T quT RS @ 90T Toeia-aRd 3eadras & f@T+or &7 Felifaa frar
7| feT YeRIT Tk =T F A & Helledl H STHACT Ul & IFEATA
& oI srer =)

I GAL Promoter I Novel Element |

FG AT IR i Geleed &

A.  Fohiet 3rear drolererer @ sufeufa, awfaa i 78 difReEt &
SATHA il T HEAT H Fgred g

B. cugHAT i, Tl A SIel 318 == & WA giaf|

C. TOJHIAA icHl, 3TET SAJHIAT g gl Fehell gl

D. cugwiAd ufaar, MfEar & sepler srvar s fBhdt & afa afafear
=Ter Yt

qRFeTAT I TeT Al gC, Tl Feamfad IROTH arel fAshed @1 1

1.  haol A 3R B
2. HaTA3RC
3. AB3RC
4. SHaaD

1

2

3

M
4
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Given below are some components that could potentially influence membrane
fluidity.

I. Monomeric G-proteins

ii. Peripheral membrane proteins

iii.  Sphingolipids

iv.  Phospholipid sidechain saturation
v.  Cholesterol

Choose the option that has all the components that can influence membrane
fluidity.

I, i, v

I, i, v

iii, iv, v

i, iv, v

A U I F "ok [Feell F AN FI TeTHA: TeAfAT FX T ¢

ol

i.  Ucholdl G-UIEH
i. 9RET Beer 9ide
i. fepmfais
iv.  BIEBIfTS areds@e Hejoddr
V. SrelEeld
39 Tashod @I T4 Tor@# fSroell Sl Aol T YATidd FiA arel @il e
gl
1. Y
2. i, i, iv
3. dil, v, v
4. i, iv, v
Al
1
A2
2
A3 5
3
Ay
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URAS3 gene expression allows yeast cells to grow on synthetic media lacking
Uracil (SC-URA). Shown below are cell types having URA3 gene inserted at
distinct positions of the chromosome. The ability of each cell type to grow on
SC-URA in either log or stationary phase is listed on the right.

Ability to grow on SC-URA

Log Phase Stationary

Cell Type 1| @ + =

+ n

Cell Type 2

Cell Type 3 - +

The following interpretations were made:

A. URA3gene in cell type 1 is probably located in a heterochromatic region.
B. URAS3 gene in cell type 2 is located in facultative heterochromatin.

C. URAS3 gene in cell type 2 is probably located in a chromosome region
silenced in log phase.

D. URAS3 gene in cell type 3 is heterochromatinized in log phase.
Which one of the following options are correct interpretations?

Aand C
Band D
Aand D
BandC

ol [l



URA3 St & sifareafea, dre #ifte R I@a (SC-URA) weifia
Aaread 7 Al gs 2dr &1 ", Odr FIRe yer Fr g o § S
A & TAfsS FAET H URA3 SiieT 3TAeAIiid gicl g1 Tcdeh I TohiY
Fr JT ar dleT waTAT 1 TR grawAT H SC-URA & Gfld gl #r &raar
@I Elfgall o eltaew fohar amm &

Ability to grow on SC-URA

Log Phase Stationary

Cell Type 1 QQLURA3] + +
+

Cell Type 2

Cell Type 3 - )

=TT fov e

A. URA3 3, #IfeT whR 1 & gstaa: RuasEls a9 d ea ga g1

B. URA3 S, I ¥R 2 # fGcdr Awespaea & Rua gia g1

C. URA3 SIS, HIRIAI FohR 2 H HHGA: wlieT IaEAT H Hiel UG & H
e g 1

D. URA3 S, FIRHT 9K 3 # dler Jraem # fawsmrAdsa g gl

A= Areal & & =i9 @1 v TEr TIEHIoT 82

AR C
B3R D
AR D
B3Rk C

g . e
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Some features mentioned below are important for the segregation of
homologous chromosomes in meiosis |.

A. Synaptonemal complex formation between homologous chromosomes.
B. Degradation of cohesins at the chromosome arms.

C. Retention of cohesins at the centromeres.

D. Bi-orientation of kinetochores of sister chromatids.

Which one of the following options has all correct features?

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

il

3T feTTeler-| & HASIT IORGH & GUAFROT & [T Hgca o1 F© o]
A Feaf@a fare amw g

A.  EHSATT IORGET F A JIAGA WIAY FT 7T

B. IUIGH TS W HigHl=l i fawsH|

C. JUIgHAideg W HIgTled F & el

D. &g 3rgAl & Ifafagsit #1 gfa-31Afa=ara|

T 7 9 59 v Goea & @it ggr aeyor g7

1.  ad A3RB
2. had A3R C
3. @ad A, B3ikrC
4. A B, C3RD

A2
A3

A4

4
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Following statements are made regarding the nature of the chromosomes in
bacteria.

A.

B.
C.
D

Most bacterial chromosomes are circular. However, in few bacteria, linear
chromosomes exist.

All the bacterial systems are known to have a single chromosome.

Some bacterial chromosomes contain enhancer-like elements.
Chromosomes in bacteria are stabilized by histone-like proteins

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

1
2.
3.
4.

A, BandD
B,Cand D
A BandC
A, CandD

Sharoy & ot H gy & IR F FE FUA Fg A

A.

3P Sharupsit & IUE garR gid &, Safh Fo SiamvEt 7 Wy
IO HISE T ¢

a3l Saro] 7 Tehel OREH & AT ST S 2

FT SAET & O F AgEEE S dcd @i ¢

SHaTupst & Ao, fRFeld S Wl & Flihd gid gl

T Aeal & & =i a1 v g TEr FU=r F1 AT 22

it B
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A B3RD
B,C3RD
A B3ixC
A C3RD
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DNA polymerase PolA has high fidelity but low processivity and DNA polymerase
PolIB has low fidelity and high processivity. /n vitro reactions for DNA synthesis
using limiting amount of PolA or PolB were set to further characterise the
enzymes according to the following scheme:

Tube 1 Tube 2
DNA PolA DNA PolB
20 minutes§, X UM T7 DNA 20 minutes§ X M T7 DNA
40 minutes] 10x uM T3 DNA 40 minutes-l1 OX yM T3 DNA
Quantification of Quantification of
the amount of T7 the amount of T7
and T3 DNA and T3 DNA
synthesised synthesised

Which of the following outcome do you expect?

Tube 1 will have more T3 DNA and tube 2 will have more T7 DNA.
Tube 1 will have more T7 DNA and tube 2 will have more T3 DNA.
Both tubes will have more T3 DNA than T7 DNA.

Both tubes will have more T7 DNA than T3 DNA.

o . e



DNA difaffist PolA # 3=a Herderdr (fidelity) freq e gshaar
(processivity) g &, 31X DNA 9ifaf@¥sr PolB & fasT Haetar dor 3=
UhHAT 2l g1 DNA TRINuT T gr3 3fafsFansit & faw, PolA 33X PolB #r
HIAT AT FT 3TANT FIA §C, AR TrllgAT T TRART A &7 TG Atet
& 3R fohar I

Tube 1 Tube 2
DNA PolA DNA PolB
20 minutes§, X UM T7 DNA 20 minutes§ X uM T7 DNA
40 minutesfl 10X uM T3 DNA 40 minutesjg 10X uM T3 DNA
Quantification of Quantification of
the amount of T7 the amount of T7
and T3 DNA and T3 DNA
synthesised synthesised

=T & Fg afome $r 39 39T w9 g2

Aforer 1 A T3 DNA 31189 g 3R aferer 2 & T7 DNA 3118k ghem|
At 1 & T7 DNA 318 glem 33t aforsr 2 3 73 DNA 31fas ghem)
T3 DNA =T A3 & T7 DNA & 31f9s giem|
T7 DNA &l=r sAforepr3it & T3 DNA & 318 gram|

i O

A2
A3

A4
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In order to investigate the involvement of the following proteins in the mismatch
repair mechanism (MMR), an in vitro reconstitution experiment was performed.
A 5'-nicked circular DNA substrate having a C:C mismatch at the Pstl site was
incubated with different combination of proteins (as shown below), where upon
the repair of C.C mismatch, the Pstl site will be regenerated. Following the
incubation, the resultihng DNA were digested with Pstl and Scal restriction
endonucleases, and the products were electrophoresed in 0.8% agarose gel.

Pstl

Pold + |+ |+ |+
Exol | *
Rad27 T =
Msh2-Msh6 | - |+ | - | + | +
30| =— == - —
25—
2.0 m— — —
15| =

kb

Based on the results obtained identify the INCORRECT statement.

—

Msh2-Msh6 complex is required for the repair of the C.C mismatched DNA.

2. Pold and Msh2-Msh6 complex are necessary for the repair of the C:C
mismatched DNA.

3. Pold and Msh2-Msh6e complex are sufficient for the repair of the C.C
mismatched DNA.

4. Exol and Rad27 are redundant to each other for the repair of the C:C

mismatched DNA.



IR &fAFUR Jomel (MMR) &, {1 9iéit @ smefierdy i @iei & fow v
9T YIS ERT fRAT T TR 5 (Fer g3M) TR DNA TSRS
S 8e Pstl T2Iaf # Teh sA7S C:C g, ol A Wi @39 & A1 3SATTA
o s (S A= @ mar §), S 99d CC & &sifagur g 9 Pstl
TS YoT: 3coel BRI AT & TR, IROMAT DNA &I Pstl 3R Scal
el TS gfFees & qanr aifaa foham s 3R 3cumEr @1 0.8% IR

S H degdurEdrel foham ara

Pstl

Pol& | - |+ |+ | + |+

Exol | _ | 4+ | 4+ -

Rad27 | _ | . | . | &
Msh2-Mshe | - | + | - | + | +

30| = — oy —
2.5 7
2| — — —

1.5 m—

kb

uTed IROTHAT & 3R 9X Tad FUT I GgIa7|

1.

Al
A2

A3

C:C s#el DNA &1 &fagu & T Msh2-Msh6 Hepel T TTaRTehal glcll
el

C:C 98T DNA &I &ifdgur & T Pold 3R Msh2-Msh6 @shel 3iTaeds
e ¢l

C:C 8o DNA I iR & T Pold 3R Msh2-Msh6 el 9iTeeT it
el

C:C sHd DNA #r &ifagur & fow Exol 31X Rad27 v g@t & fov
3ETF (redundant) g1
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In vivo interaction between FLAG-tagged protein P and chaperone H was

examined by co-immunoprecipitation (co-IP). Co-chaperone A was included and
the co-IP was performed in the presence or absence of cycloheximide (CHX).
The results of the co-IP experiments are shown below.

FLAG-P | - |+ | + | + | +
ChaperoneH | + | - | + | + | +
Co-chaperoneA | + | + | - | + | +
CHX | = oo | = | o= | &
FLAG-P —— ||
I
ChaperoneH‘ — ‘ i
=
Co-chaperoneA‘ — ‘
w
FLAG-P‘ - . ‘ %
2
ChaperoneH‘ M— _— e — ‘ =
@
(]
Co-chaperoneA‘ — — — — ‘ L)
0
Tubulin‘_ ————‘ g

Western blot

Which of the following interpretations from these experiments is INCORRECT?

1. Protein P interacts with chaperone H and co-chaperone A.
. Chaperone H interacts only with the newly synthesized protein P.
3. Interaction between co-chaperone A and protein P is independent of
chaperone H.
4. Interaction between chaperone H and protein P is independent of co-
chaperone A.



HE-FTRETHIGEIOT (FI-3FIAITATICRA co-IP) garT FLAG-Rfegd Méer P
3R AT H @Y, ur WER BRAT garT IRASToT T A Wi A
A fohaT 1T 3R WEFIgFHIASS (CHX) hr 3ufafd ar seufeata # co-
IP fFam aram co-IP e & gRoms = fe@m v g

FLAG-P | - |+ | + | + | +
ChaperoneH | + | - | + | + | +
Co-chaperoneA | + |+ | - | 4+ | +
cHx | - | |- - |«
FLAG-P‘ — - - ‘ o
<
ChaperoneH‘ — - ‘ i
(=18
Co-chaperoneA‘ H— ‘
v
FLAG-p‘ e . ‘ %
=
ChaperoneH‘ — = ‘ =
]
=)
Co-chaperone A‘ — - e B ‘ o
o
Tubulin‘_ _——_‘ §

Western blot

T wAET &7 o caremsit & § Fia 4 o 27

W& P, ARieT H 3 I A F @y 9w fFar w1a B
FRTT H, FHad Ag-Aid NEA P & 1T IEIR Har i gl
FAWT AR 8T P F &g e BT, WG H & @97 @dr B
FRTT H 3R 9T P & &g Reaw fFar, F-uder A § T&@aT adr B

. e
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Given below are a few statements related to enzymes and their functions in
molecular reactions.

A.
B.

Alkaline phosphatases remove 3’ phosphates from DNA and RNA.

S1 nuclease removes single-stranded regions from partially double-
stranded DNA.

5" end-labelling of DNA molecules can be done by using polynucleotide
kinase which transfers a 32P-labelled phosphate group to the 5’ end of
dephosphorylated DNA.

3'-5" exonuclease activity of Taq polymerase releases the reporter from the
3’ end of Tagman probes in gPCR.

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

statements?

1i Aand D
2. BandC
3 Band D
4. AandC

=T o P, oTias ARERAET A TerEAr HR 3AH FRTF IR HF R

T gl

A. & Biehesis, DNA 3iR RNA & 3’ ®iEhel @I gerdT ¢

B. S17gfFava, 31AF gfa-¥gles DNA & Tshol-¥¢les & &l gerdm gl
C. DNA 310] &T 5’ BR dedle, 3H Uldleg[FolIcIss Higelol T 3UTT ZaRT

fFar ST @har B, ST U ZP-ogfad BRthe FHE F [ABEmIReRT
DNA & 5 BR &I 3K TAAERT FT gl

Taq AlelH S # 3'-5' TFHIGFITH AiFHAar, gPCR # Tagman W &
3 BR ¥ gfades F FFd FAT g

o el F @ i 1 v @l TET FUAT F AT P UERIT FAT g7

e e

A3RD
B3k C
B3ikD
A3k C
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Objective Question

A KDEL sequence is added at the C-terminus of a secreted glycoprotein X (500
amino acid residues) having no site for N-linked glycosylation and expressed
from an inducible promoter. Following 10, 20 and 60 minutes of induction, ER
are purified and probed for newly synthesized glycoprotein X-KDEL. The
immunoblot obtained is shown below.

kDa 10 20 60

60 — — —
55— _—

GlycoproteinX-KDEL

Which one of the following statements is the most likely explanation for
presence of the higher molecular weight bands in lanes 20 and 60 minutes?

1. The signal sequence is not removed from some of the glycoprotein X-
KDEL molecules.

2.  Glycoprotein X-KDEL becomes modified in the endoplasmic reticulum
after protein synthesis is completed.

3. The glycoprotein X-KDEL molecules are modified in the Golgi prior to ER
retrieval.

4.  The quality control mechanism in the ER recognizes a pool of glycoprotein
X-KDEL as being aberrant and targets it for degradation.

4.0



T Frar ToaAEHNEaT X (500 3H&AT 3F afse), fSEd N-gees
TAERITATARIOT & AT FIE T 78T g4 8, & C-8R W KDEL 31fshd SiIsT
I, 3R T ROl aefe @ iffemera fFam aram 9RoT & 10, 20 38R 60 faaer
& geard, ER &1 efiretor far arn iR Jdier d@eeifiia samssmée X-KDEL
& forw ot foRar Irm) 9o UTAEITRINTT Sl sl RITT 3147 ¢l

kDa 10 20 60

60_ .

55—| wmm —

GlycoproteinX-KDEL

=T & @ Fia @ Fua, 20 31k 60 FAaer oG H 3= 3M0IEF 9R
grel S7 Fr IUTEATT Fr TIad: SATEIT FLE?

1. Hehdl 3ThA, HS Teligiarcla X-KDEL 3Ll & gl gerar arm|

2. WIS HAYT qUT gl & &l TersehidIcle X-KDEL, fed:-Sgeadl Siferept
H |fed gidr gl

3. TASHMIERT X-KDEL 3107, ER & ga-91fcq @ &, et # @AMl g
gl

4. ER # FUTadl 0T GihaT, Telgshivéled X-KDEL & A= g I
U HHE P GgA Fal ¢ 3R HF fques # aftia FEr g

w S —

LS
~
£ e w w [\ [\ —_ —_
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Objective Question

89 1703589

The ratio of total protein content to total RNA content was measured in yeast
cells in log phase during growth in minimal media and in minimal media
supplemented with amino acid cocktail. In the latter case, the ratio of protein to
RNA increased dramatically. Which one of the following is a correct inference
from the above information?

1
2

In minimal medium, proteins are degraded at a higher rate.

In amino acid-supplemented culture conditions, fewer ribosomes are
simultaneously active on a single transcript.

In minimal medium, amino acid availability limits protein translation to a
greater extent than transcription.

Amino acid supplementation reduces RNA synthesis by modification of
RNA Pol 1.

dree HIfAFT & AATeT gEAT H FFYUT NET AT HR FFOT RNA HT AT &

T Y, FYATH AT IR FYTaH AeIH F a1y YR 3T sl &
fReroT ¥ |gefr & ek AT I are v Pl A, 9 3R RNA F
AT H ACHT ST H JEA g1 FFT A @ Pl IRITFd FIAT T Th T

sy 2

1. =gTad A # Wi 399 & W afed g 8

2. G @YRA d@ade [Pufaar A, $o TEEE U E 3 W
[rq-ATT JHT g g

3. TgAH ATH H A 3Fd B ST, IeJolEe HT Jolll H U
3TdIesT I 3T AT A WA HLr g

4.  FHEAL3FA B AYRET, RNA Pol Il & H2iteld @Rt RNA HIWOT i
HH HLal g

Al
A2
A3

A4
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Which one of the following options

Column X and Column Y?

represents all correct matches between

Column X: Microorganism Column Y: Host receptor
A. Influenza virus I. N-acetylglucosamine
B. Entamoeba histolytica i. CD44
C. Streptococcus pyogenes il Sialic acid residues of
glycoproteins and glycolipids
D. Human immunodeficiency | iv. CD4
virus
1. A-i, B-ii, CHiii, D-iv
2. A-ii, B-iv, C-i, D-iii
3. A-iv, B-ii, C-iii, D-i
4. A-iii, B-i, C-ii, D-iv

T el A ¥ HiT O T, TOF X IR EE@F Y F AT gl @ A=

& geiiar 82
T X: gewsiia AT Y: Ot I
StheleT Ao ] N-wRerSaasramiia
B. vefHEer ot i, CD44
TR E qaifeeg .| somEamEe 3T ToEaaNs
#1 faarforer 37 3afse
D. | st grem e iv. |CD4
farsoy
1. A-i, B-ii, C-iii, D-iv
2. A-i, B-iv, C-i, D-iii
3. A-v, B-ii, CHiii, D-i
4. A-iii, B-i, C-ii, D-iv
oy
1
A2 5
2
s
3
Ay
4

Objective Question
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SLN1 receptor, a part of a two-component system, is required for osmoregulation
in yeast. The yeast mutant (sIin1) lacking the SLN1 receptor protein dies. A
researcher tries to rescue the mutant by expressing an Arabidopsis gene for the
cytokinin receptor, CRE1, which like SLN1 is also a histidine kinase that acts
through a two-component system.

The following statements are made regarding the outcome of the experiment.

A. SLN1 and CRE1 proteins respond to the same external signals and
therefore, CRE1 rescues the yeast mutant.

B. As CRE1 cannot interact with the downstream signaling pathway in the
yeast, it will not rescue the yeast mutant.

C. CRE1 will rescue the yeast mutant, only if cytokinin is present.

D. The effector domains of CRE1 and SLN1 proteins are sufficiently similar
and therefore, CRE1 can induce the downstream signaling pathway and
rescue the yeast mutant.

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

1. AandC
2. CandD
3. Aonly
4. Bonly



SLN1 ITEY, S gfdgces oIl & 19T g, Jg I¥e H WRROT I8+ & fov
3maegF g1 SLN1 W amgr Wga e 3caiadr (sin1) A ST &1 T
AMeThdl, TTScIled AR & Tk RTSIfaT S CRE1, St SLN1 & &g T
REEDT Fieaet & S 7 gfdees Jomel & earT fBFar atar &, & siffeafea
Hh 3cANTT Pl SdleT I PITALT HLT ¢l

3WFT TIET & TRy & a1 # [ Fua Gu v g

A. SLN1 3R CRE1 W& v & ST Tohal & dfa wfafkar & ¢ 3
39 g, CRE1 dree aRad & ST g1

B. #difh CRE1 A H 3MIIaIEr Hehclel 99 H TRER f5ham g T Fehel,
gafaw I8 e aRad #r A7 Famen|

C. CRE1dRe 9Rad &I Fad TEciae HI 39eAfad H s=mem|

D. CRE1 3R SLN1 9T & ardT wely qaica & & AT aid g 31k
SafoT CRE1 3e{9aTg! Hehclel T 1 IR ar § 3R Aee aRad
ST g

7= 7 FiT a1 v FaT TT GET GAST P AT 87
AR C
C3RD
Hael A
hael B
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The inhibitory IkBa protein binds to the NFKB dimer and holds them in an inactive
state. On TNF treatment, the IKBa protein is degraded and NFkB enters the
nucleus to transactivate gene expression. Importantly, one of the transcriptional
targets of NFkB is the IkBa gene itself. Together, they form a negative feedback
loop. Which one of the following graphs represents the NFKB protein expression
kinetics when TNF exposure is given as a pulse (a) or continuously (b)?

Pulse (a) Continuously (b)
1. TNF pulse TNF continuous
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T HeAl [KBa W&l NFKB gfdeiss & audr ¢ 3R 3¢ Afsea afdafa &
gehe @l gl TNF & 39=R0T & [kBa Wil &7 fdgest giar § 3 e & 91-
RFT FA & T NFKB Hegeh H ST &1 Feca ol & 6 NFKB & 3fefare=i
qeI H & TS &I [kBa ST g1 alel Ao U dhRIcAs gfafshar drer
Fa g1 Fe= 7 Fi9 @1 v 3@ NFkB widle 3ifdea@a aifadr &1 geifar
g, S TNF T §&u$aT TE (a) I R (b) & 37 fear ame?

Pulse (a) Continuously (b)
1. TNF pulse TNF continuous
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Objective Question
92 703592

A cancer clinic is treating four unrelated patients suffering from chronic
myelogenous leukemia. A researcher sequences the Philadelphia chromosome
from the leukemic cells of these patients and makes the following statements:

A. The DNA sequence was identical in the translocation breakage and
rejoining (TBR) sections in all leukemic cells in all 4 patients.

B. The DNA sequence was identical in all leukemic cells from patient 1, but
every patient had a different TBR sequence.

C. All patients have translocations between long arms of chromosomes 9
and 22.

D. All patients have translocations between long arm of chromosome 9 and
short arm of chromosome 22.

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

statements?

1. AandD

2 Band C

3. Band D

4. AandC

FOT F T RAfFcacT #, REer Asaead &daisddr ¥ difea I

3T AT FT 399R I W@ &1 T e, = affrat & @ daRTas

IR & THATSTEHAT IO T HTHACT AT ¢ AN FHS HesT A e

FAA Fg T

A, 3l 4 AT & LdcFceh PIRIBIET & FAAAOT HaT TGl
(TBR) 37Fs1maT & DNA &7 3iejshd faicshel THAA g

B. I 1 & Waf @cFash FIRIFBT & DNA 31l focher TAET g,
fehedy Tcdsh Al & TBR 1 30fshA 1ot gl

C. @it UM & JoRgT 9 R 22 & el of & &I FAHGROT §Iam g

D. @3t AMA o org 9 H el o= 3N JORGH 22 Hr BIE o= &
g TATATAROT &I g

5T & ¥ *i9 @1 [AeeT T3l TE FUAT & I Hr goATar g2

1. A3RD
2. B3kcC
3. B3RD
4. A3RC

Al
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4.0
One hundred IgM+ B cells were plated at 1 cell/well and activated in vitro. This

led to detectable proliferation in all wells by day four. At the end of seven days,
it was found that some wells contained IgG1 antibodies, some contained both
IgG1 and IgA antibodies, and some contained only IgA antibodies. The following
interpretations were made:

Cells that have switched to IgG1 may undergo further switching to IgA.
Cells that have switched to IgA may undergo further switching to 1IgG1.
A single cell can simultaneously secrete IgG1 and IgA.

The progeny of proliferating cells may undergo independent switching
events.

OOowx>

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

Aand D
Band C
A and B
CandD

roadl e o



IgM+ B &1 Teh &t IR H 1 FIRAPIHT T Tolfed har amar 33 o
A gFrfla framn sed g R A& @l w9t A gar em Ay
Wgﬂlﬁﬂ%%ﬁ%ﬁﬁw,ﬂgww%;ﬁfﬁﬁlg61
yfeRel, $& Fai H gl 1gG1 3R IgA gfawel TuT Fm A Fad IgA
wferelr Al gidr 81 e fadwee $ir o

A, FIRPT ST IgG1 F IRATAT g, a 30T o1 Y IgA # off aRafda

g |l gl
B.  WIRIFIT S IgA H 9Rafda g, ar 3 o1 < IgG1 # off IRafdd
g |l gl
C. U Ushd HIRNH, THh & TET H IgG1 3R IgA @faa & THar ¢l
D.  WeRI3esdd HIRIABT H Fofd HIRAFT, HHad: Foaa [Fa=a

(aR@ds) gear3it & 3T ST Tl 2
AT & & =i @1 Awea gt Tl FU=r & AT it goufar 82

A 3R D
B3kC
A 3B
C3RD

it L
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A researcher was interested in detecting parasite-derived antigens in
Plasmodium falciparum-infected erythrocytes. The following labelling
experiments were performed, followed by immunoprecipitation with antibodies
against P. falciparum proteins and autoradiography.

A. Labeling with 32P-ATP in the media

B. Labeling with ®lodine in the media

C. Labeling with 3*S-Methionine in the media
D. Labeling with 3H-Hypoxanthine in the media

Which one of the following options represents labeling experiments to
predominantly detect the parasite-derived antigens?

Aand C
C only
B only
Band D

T et F 3R carAIRTE heiiRE F GFEd AreRaaweT J Geidl-
Scest Fictslel T Il o@llet T ol fole=T sigfeiad YT fhe a1v, deaeend
. hedlria Wi & fasey ufael ganr wfaveror-s@erafoia ferar qur
Fafafaeoifa=or fRar s

L I e

AETH H 2P-ATP €@RT ool
AIH H 1 P3E gaRT el
AregH H 5S-ATAEEE @R Ao
AT H *H-gEusl=iis ZaRT olgols

=

T & & il a1 [AsheT AEIT: Weld-egcde qldslal I 9T 9= g
AgeA & AR B SRATAT 872

AR C
shael C
%ad B
B3Rk D

= e e
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4.0
The following statements have been made regarding cell specification in an early

embryo:

A. The entire embryo rarely interacts with its environment, and its
developmental trajectory cannot be guided by its immediate “ecosystem”.

B. When cells are removed, changes in cellular biochemistry and function
are never preceded by a process involving the commitment of the cell to a
certain fate.

C. The fate of a cell or a tissue in the intact embryo is said to be specified
when it is not capable of differentiating autonomously on being placed in a
neutral environment, such as a petri dish or test tube.

D. If cells are removed, the interactions of the remaining cells compensate
the fate of the removed cells, because the fate of a cell depends upon the
conditions in which the cell finds itself.

With regard to the experiment shown below, where removal of cells from an early
blastula leads to normal development of the larval form, which one of the above
combination of statements apply to the development of the organism?

Glass needle
removes cells

A and D
Only D
Band C
Only C

i i



URTFHS 0T I HIRIAI fERINAE & Hafed e Fae o v g

A.

HIOT 0T Ff-FAR 39l ATAEROT & AT TER Fhar & g, 3R
38 faera T 989ash $H dosbld TR Tdhdd GaRT AFGRIT =gl
ARRETI

FIRAFIT & JUFROT W, FIRFT A TS 3R F1F F aRaa=, wait
37 U3 § Ugor UREST F&r 8id Sif IRt & Fuia urea &
MfFEer gt &1

HETST 0T A, TF FHIRNFT AT Fcdsh HT TR FHI fafrse Fvgr o= ¢
S9 I, JCEY aidraoT o ® 9T fB3or a1 w@eell # @A & 91¢ '
e = & OT gegq 87 g a g1 .

afE FREFC Joreh H AW, T2 gS FRFC A WRER B g@rr g
Fr r=ft FIfRNFET F arew F afagfd gt g, FAIR Rt
YRS HIRFBT F TF Hr 3greafa $r 3geer W FeR = 2

A @t I vt F Fest #, Sl IREE U § AR Hees W e
FT T FHF g@ar g, 3WRIFd FAAT F AT F Pl G TF =9 &
fasra @ ey glar?

Al
A2

A3

gl PO e
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Objective Question

The mouse homozygous null mutant for a gene bfg always dies mid-gestation.
Chimeric mice made of bfg null cells and wild-type cells have healthy pups. When
the developing brain of these pups is examined, they have more than two
hippocampi. Closer examination reveals bfg null cells at the centre of these
supernumerary hippocampi.

Which of the following inferences can correctly be drawn from this experiment?

1. Wild type bfg function in the developing brain induces hippocampus
specification in neighbouring cells.

2. Wild type bfg function in the developing brain suppresses hippocampus
specification in neighbouring cells.

3.  bfg function is completely cell autonomous.

4 bfg function is hippocampus specific.

bfg SieT e FAYTASH ScaNAC T FHT TETURCT & AL Iaeem HA 7
S g1 bfg TR RGBT 3R a7 JhR HIRGHET § a1 AF=Idqeh Jqwh
¥ g T B g1 99 3 Rrpi F Gewwda aftass f s i 96,
SAH o § 3% foaihead 9t TN e Sig & 9T 9ol big Ted IR
=7 faiaa Rouheaq FT Feg ol

3H 9OET ¥ T & & *iT ar 9@ ey [Feprem ST @har 87

1. washe affase & a7 9K bfg FT ISHT HITAFERT & Foahead
T faRIwansit #r 9T e

2. e aftass # a7 R bfg H gSiT HIfRERBRT 7 Foarheay
T faRIvarsit #r e war g
bfg T qUTd: Farad HIRET &
bfg w1 fgeateag faferse g1

Al
A2
A3

A4
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Given below are protein domains and their binding specificities.

Column X Column Y
Interaction domain Binding site
A. | SH2 domain i. Phosphorylated tyrosine residue on
receptors
B. | SH3 domain ii. | Charged head groups of specific
phosphoinositides on plasma
membrane
C. | PH domain iii. | Short proline-rich amino acid
sequence on proteins
D. | PTB domain

Which one of the following options represents all correct matches between
Column X and Column Y?

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

9T weiT 3R 3 gue [AfRsean Ji= & a8 §

T X T Y
Al ShaT T e T

A. | SH2 yaT L | et & wrewIReRT i
3afrse W

B. | sSH3walw i | comreraT oo & ARk
BEhIEANEeEsd & AERT BT
g W

C. | PHwEm | oY & o NI 3 3
FEAT T

D. | pTB weix

T TFear # O i TF TIFT X 3 TOFT Y & & gt @dr Bamer
I gRifar g7

1. A-iii, B-i, C-ii, D-ii
2. A, B-ii, CHiil, D-i
3. A-iii, B-iii, C-i, D-ii
4. A-i, B-iii, C-ii, D-i

Al
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In a hypothetical organism, at a four-celled embryonic stage, blastomere ‘X’
instructs one of the daughter cells of an adjoining blastomere 'Y’ to take the fate
‘Ya'. The other daughter cell takes the fate “Yp'. This is illustrated in the figure
below as lineages for Ya and Yp. If the X blastomere is removed, both daughter
cells take up the Yp fate.

Normal development In the absence of
blastomere X

X N Y

7 o5 iy

Ya Yp

This instruction is mediated by a paracrine factor, Pap2 secreted by X blastomere
interacting with Pap5 present on the membrane of Y blastomere.

The following experimental manipulations were carried out, which involved
creating partial genetically mosaic embryos in vitro and following the fate of the
Y blastomere.

Which one of the mosaics will show a developmental pattern similar to that when
blastomere X is removed?

X blastomere null for Pap2 and wild type Y blastomere

Wild type X blastomere and constitutively activated Pap5 Y blastomere

X blastomere null for Pap2 and constitutively activated Pap5 Y blastomere
X blastomere null for Pap5 and wild type Y blastomere

o ol

4.0
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T FHIoTleiah Siid H, TR-HIRADT SO A R, FRFTS X, Telded HRHTS
V' & Hdfd SIRAET & @ T o ‘Ya' Hafa g & fov RERT war 2
3T FAfa SRR Yp' Fafa & 79arcr g1 I8 Ya iR Yp & fow aesea &r
a= R 7 yeia Far am I X FReEs # ger &3 s ar g« gaa
FIRNHBIT Yp' Fafad &1 r9ardr g

Normal development In the absence of
blastomere X

Sl gt

Ig Ader, Y FReEs & Biee W 3ufeud Pap5 & AT 3=A-ashar &Y @
X ®RFHES T Fifad REa FRF Pap2 gaRT AT g gl

oot araifae g0 forw are, St fop, o & anepafe &9 @ 3R feelt
HUIT I T AR Y FRAPEE A IS F1 3= anfaeT g

HiT & T AR, for@d & X FRe@s gerdr 73 g, ff aig e gfasa
Tafid Hiam?

1. Pap2 @@ X FR%F T3 3R T THR Y FRFES|

2. T PR X FR$Es 3R Teacas & & @fpfa Paps Y aReEs|

3. Pap2 @@ X ®Re @ 3R T@acas &7 & T@lhAd Pap5 Y ®REEs|
4. Pap5 @@ X FRF TS 3R TT TFR Y FRFES|
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~
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Overexpression of protein ‘A’ in the brain of Drosophila melanogaster causes the
degradation of ovaries in the animal. Overexpression of a secretion-incompetent
allele of ‘A’ does not cause this phenotype. However, downregulation of protein
‘B’ in ovaries concomitant with overexpression of protein ‘A’ in the brain prevents
ovary degradation. ‘A’ and ‘B’ are found to physically interact in ovary lysates. In
the light of the above experiments, which of the following inferences would be
correct?

1. The protein ‘A’ cell autonomously influences ovary development while B is
secreted to influence brain function.

2. ‘A’lis aligand secreted from the brain and ‘B’ is a receptor in ovaries.

3. ‘A’ is a neurotransmitter secreted from the brain and ‘B’ is a signal
transducer in the ovaries.

4. ‘A’lis areceptor secreted from the ovaries and ‘B’ is a ligand in the ovary
cell membrane.

STAMFT AR & AfETsh H W ‘A’ 1 fAsfecaida & HRor wrofr

H el T fdues glar 81 U WEu-dqul Celiel A’ & sfasifdeafaa &

FRUT Ag TGTOT-UFRT =gl BTl Sidfeh ST H WIS ‘B &1 A=,

Afeass # N ‘A’ Fr geadr fazf@ca™@a, e F Quea & S99 adr

g1 ‘A’ 3T ‘B’ 3BT ISl H aEdias &7 F FeAISARAT A g1 3uFd

TaREN & e H, A A O T @ ey @Er gem?

1. 9T ‘A’ DIRFT TOad §T & SR F &GP P TATGAT Pl g,
Safer ‘B’ ATEasH & fRarst &1 gsnfad s & foav @rfaa gidr g1

. A #fEash @ wifad v deeer § 3R B 3SR # T AR

3. ‘A ANETSH @ diidd Us EPHEIN § 3R B 3ERA H TS Hehd
IR AT gl

4. A 3SR § FIfdd TH AET g 3R ‘B’ HERT F FIRET Beal H Th
gerear gl

Al
A2
A3

A4
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In the classic ABCDE model of flower development, different combinations of
ABCDE class genes result in different whorls of organs. Which one of the
following models would likely give rise to unisexual flower structures?

B B
A G D A cC|D
1. and
E E
A Bl C |D A
2. and
E E
B
3 A C A C D
and
E E
0
A |Bl C|D
4 and A c D
E E

goq fdre & ve 9Ra® ABCDE #Hisel &, ABCDE &of #T il & fafde=
IS € 370 & faf¥est 97 @ed €1 oot & @ &l @ Alse, gwaa:
Tehiolall I59 HIAT FATT?

L. and

2. and

3 A C A C D
and
E E
B
B
4 A C|D o A c |p
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Following are certain statements regarding Crassulacean Acid Metabolism
(CAM) plants:

A.

W el e

The HCOs3~ concentration is enriched in the cytosol during night by the
CO2 coming from the external atmosphere through the open stomata and
the mitochondrial respiration.

Oxaloacetate produced by the action of PEPCase is stored in the vacuole
during dark.

During light, oxaloacetate produces malate that provides CO2 for Calvin-
Benson cycle in the chloroplast.

During dark, phosphoenolpyruvate is produced by the breakdown of
starch present in the chloroplast.

CAM is a mechanism of concentrating CO2 around Rubisco by keeping
stomata closed during day.

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

1
]
3.
4.

A, BandE
B,Cand E
A, CandD
A, Dand E

4.0



AR FT HUA FYATET IFT 3UT=T (CAM) dieit & deer 7 g

A. Y AIdEReT 8 Fol T 3R GASUIDT a8 gaRT 37 dlell CO2,
Ty & el FifRkegey & HCOs~ Figar &1 3rfasar gidr g1

B. 3R & gRIA PEPCase T 5T & Z@RT 3¢9 Jaaaviace,
RfFasr & wha giar g1

C. U & e sifFdaeiace, Hde 3cuesT FaT ¢ o gRdoas A
Fifead- 8T IG5 I CO: TG T ¢l

D. 37R & R gRddas A 39T &I & ducad & HEhiSAaassde
3T BT gl

E. CAMTS a7 § S &t & SRIeT g T A FfaEh! & =RI 3R CO2 A
Thlegd LT ¢l

5= TFcal & @ HiT a1 v Tt TEr FUAT F ATl P GRATAT &2

A B3R E
B,C3R E
A C3R D
A D3R E

ol N R

A2
A3
A4

Objective Question
102703602

The nitrogen fixing bacterium, Rhizobium leguminosarum, isolated from the root
nodules of garden pea (Pisum sativum) is cultured in a petri plate containing
appropriate nutrient agar medium. A bacterial colony was picked and inoculated
into a liquid growth medium to scale up the culture for the production of
biofertilizer. Which one of the following statements is correct?

1. The liquid culture will be red/pink in color due to the accumulation of the
pigment leghaemoglobin.

2. The rhizobial cells when reinoculated into the rhizosphere of soybean
plants will effectively nodulate its roots to fix atmospheric nitrogen.

3.  The rhizobial cells cannot fix nitrogen when exposed to atmospheric air.

4.  The rhizobial cells get transformed into bacterioids when grown in liquid
media.

4.0



3T A (Pisum sativum) ¥ g Mol H JAF ATecretel [E2IHIOT FA arel
SHaTo], TEATSTH RIFAEH HT Th 9L Tolc H 39gFd Nhdad RN
HETH H Hadd a1 97| Sg 3T & 3cdies & T, Teh Siar] el
FI T 37 3R THF RS ARTA H Gad X T T3 FHeT A # Fi
AT T AT TEr g7

1. SEIRHAITANS JUTh & Th{IhIoT & HROT TT HIL FT 3T SATel/ITeAraT
BIam|

2. TESfEEH # FRET Ja @ 9 H g aR@er 7 g Sl
ST g, araraReiy Sl & BRer & fOw, sEdr JE # quEr
Wk I S TATII |

3. aiaraRei gar @ 3ufeufa J usenfaus SR ABgss &l
Rz w18 T T gl

4. T AreTH # {AFRAT T W TSANTH T FIRFT dhfetissq &
FUTARd g S g

Al
A2
A3

A4

Objective Question

103703603

4.0
Biosynthesis of glutamine and asparagine is sensitive to light and to the

availability of reduced carbon. Following are a few statements regarding the
same.

A. Expression of the plastid-localized Glutamine Synthetase (GS) gene is
upregulated by light.

B. Darkness promotes the expression of Asparagine Synthetase (AS) gene.

C. Expression of GS is inhibited by sucrose while that of AS is upregulated
by sucrose.

D. Asparagine is a more efficient carbon source than glutamine.

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

A, BandD
B,Cand D
A, BandC
A CandD

g el



TEIAT R THURTSA T Sig HRoIWoT, Yehrel 3 39qafRa &iee T 3uereddr
& 9fd Faeada g1 P o Fu9 39 e g

A, CEES-FARNT Toeride Mwellest (GS) Sl 1 ifSeatad Fehrel gart
IITATHT BT g

B. 37RT, vURTe @it (AS) ST &7 siffeafea #r 9T Fear g1

C. GS #r 3fFeafd gehial ¥ a1fd g 8, STafh AS, Tohlset &
IIHIHT BT g

D. Joei#e I Jolell H THIRTS 37Teeh FREETH Hieal Hd g

T OFcar & O i @1 v g3 @ FU= F T F @ifar 22

A B3R D
B,C3R D
A B3R C
A C3R D

il

w [N} —_
s B 8] (O8] [\ [\ —_ —_

g
~

Objective Question

104703604

4.0



Sucrose-phosphate synthase (SPS) is a key enzyme in the biosynthesis of
sucrose in plants. Following are certain statements regarding SPS:

A. Uridine-diphosphate glucose and fructose-6-phosphate are the
substrates for SPS.

B. SPS directly converts its substrate into sucrose.

C. Phosphorylation activates while dephosphorylation inactivates SPS.

D. SPS converts its substrate into sucrose-6-phosphate which is then
converted to sucrose by the action of sucrose-phosphate phosphatase.

E. Glucose 6-phosphate activates while Pi inactivates SPS.

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

statements?

1. A,CandD

2. A/BandE

3. B,CandD

4. A DandE

e

wrethe Rwda (SPS), dul & Tt & g Feawor F weh Heeael

TeSlSH g1 A SPS & Hest H FT FUA g

OO0 w®»

TREA-SEHIERT TofhisT 3R Helal-6-Hiehe, SPS & AT fhamar gl
SPS & fhama @I #Y gl & IRafda X T ¢l
HIERITaeRtor SPS &I afeha et AwnrenRfoetor AfSea war &
SPS gHe fhaTaR FI FehloT-6-Hiethe H Rafdd T aar § dcaeard
S GehII-hiEhe Hiehest I Bham gart ghrer & aRafdd g Sirar g
ToEhIoT-6-BiEhe, SPS @I afeha stafs Pi fAfSea 3 g

T 7 & *ia @1 v Thea asft gdr gaiast & ugfeia sar g2

A

A2
A3
A4

Objective Question

A C3RD
A B3RE
B,C3RD
A D3RE



105 703605 4.0
Following statements were made with respect to plant steroid hormones.

A. The receptors for plant steroid hormones are found in the nucleus, similar
to animal steroid hormones.

B. There are multiple pathways for the plant steroid hormone biosynthesis
involving cytochrome P450 class of enzymes.

C. The first plant steroid hormone was isolated from male gametophytes.

D. Plants deficient for the steroid hormone brassinosteroid show
underproliferation of phloem and overproliferation of xylem cells.

E. Castasterone is a plant steroid hormone abundant in the vegetative

tissues of the plant.

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

statements?

1. A, BandD
2 B,Cand E
3. A CandD
4. B.Dand E

qey TeXiee gAf|ar & a7 @5 Fad wg a0
A, Seq ¥USS BHAA & XE &, TaT TUSS AT & AGT o H aIC

il

B. w@ﬁw%soﬁ%muswﬁammgmm@ﬁggaﬁ:ﬁ
F ST GV F AT F2 9 g F

C. Ugell UeT FISS g, X IAPIGHGE § JF fopar |

D. s gl SRARCISE H FT arel UGy, N9AE F ~JATIIGea
AT &R HIRIBIBT HT JTATRICHTA TeR1T A &

E. Wﬂ@ﬁﬁf@?ﬁﬂﬁ%&’fﬁﬁ%ﬂ%@dﬁﬁquMd
& RAear gl

= 7 & *i9 a1 v OFca asft Fdr Fuat & gAea HF gATar g2

A B3RD
B,C3RE
A C3RD
B,D3RE

o WUl e
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Objective Question
106 703606
ABA plays an important role in plant response to water stress. In the table below,

column X represents some of the important enzymes in ABA
biosynthesis/degradation pathways, while column Y summarizes the major
function of these enzymes.

Column X (Enzymes) Column Y (Functions)

A. 9-cis-epoxycarotenoid i. | Involved in the oxidative
dioxygenase pathway of ABA catabolism

B. Cytochrome P450 ii. | Production of a sugar-
monooxygenase (CYP707A3) conjugated form of ABA

C. ABA glucosyltransferase iii. | Xanthoxin production

D. B-glucosidase iv. | Releases ABA from its sugar-

conjugated form

Choose the option showing the correct match between column X and column

X2

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

4.0



ABA, dedt # I Ja F favey Fgcaqer e e €1 e aiedr 7,

TAF X, ABA Siaweaivul/faues F Fo Hgcaqol TeasAl H FeRid
AT 7, T R FEH Y, 39 TearsAl & 9HE HAT P AT HA 2

EIFT X (TasH) TIFS Y (F)

A | ofag-TafeERIfeATEE .| ABA 3= & 3ifedieReE g
SECICRIICCE] 7 gfFafaa gar @

B. | ArcrReT P450 AtsiEfmeT | 1 | ABA & udu-giHa waww @
(CYP707A3) Seqre

C. | ABA To[@Ifaegramst li. | Srufeas e

D. | et V.| ABA #r ga® dT-gEAd

TR {

e I I S Te X 3R T Y & & Gg A S deiRia

FaT 8?7
1. A-iv, B-ii, C-i, DHiii
2. A-iii, B-i, C-ii, D-iv
3. A-ii, BAiii, C-iv, D-i
4. A-i, B-iv, CHiii, D-ii
Al

1
A2,

2
A3 3

3

Objective Question
107/703607

4.0



The stimulation of sympathetic cardiac nerves increases the rate of action
potential generation from the sinoatrial (SA) node of heart. The following
statements suggest the mechanism of this action:

A.

B.

The depolarizing effect of ‘h’ current (In) is decreased by sympathetic
stimulation.

Norepinephrine secreted by the sympathetic endings binds to 31
adrenoceptors resulting in the increase of intracellular cAMP.

The increased intracellular cAMP facilitates the opening of long-lasting (L)
Ca*™ channels.

The Ca* current (lca) due to the opening of voltage-gated L Ca** channels
is decreased.

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

statements?

1. AandB
2. Band C
St CandD
4 AandC

2ed o 3eTehdl TAThI3I T Soclolel, T o ASATICT #A1S (SA)H forarfasra
F 3cUTed FT ST F qIT 3T g1 A7 Faa =@ fGFar 1 FEUOTET F [Aw

AT 1T E:

A. h'T@egd 9atg (In) 1 fae@or 9, gl SeiEr gaRT 6e S gl

B. 3fsdl BRI ganrT Afad AR-N=Afh 1 vfddiicer & Jua &
HorEaEY PRI & ik cCAMP I gefer giar gl

C. & g5 HeU-FIRIBT cAMP, FMET AR (L) Ca™ deiel & Geoled A
HETIdT T gl

D. dieeare@id L Ca™ dadll & Gold H Ca** Yag (lca) TEAT Bl

A=faf@a & Fi9 a1 [eeT gt TEr FUar F G F IGRIT FLaT g7

ol ol

A2

A3

A3 B
B3k C
C3RkD
A3zl C
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Objective Question

108703608

During physical exercise, a large amount of oxygen is delivered to the active
muscles by many physiological adjustments including a change in the Pso value
(Which is determined by Po2 at which hemoglobin is half-saturated with oxygen).
The following proposed statements explain the mechanism of change in Pso
during exercise:

A. Psois increased during exercise as the temperature rises in active
muscles.

B. During exercise, metabolites accumulate in the active muscles resulting in
higher pH that increases Pso.

C. Psois increased during exercise as COz is decreased in active muscles.

D. Anincrease in 2,3-DPG has been reported in non-trained person within
60 min of exercise resulting in higher Pso.

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

1. AandB
2. BandC
3. CandD
4, AandD
AIRF A F gk, Pso A & gRad=T (S Poz garT e gar &
o W fRARAIee sifadeed & 3T §ded gidr §) dfed F3 NG
AR G@RT Wihd AR F sl qgus S g1 fAetatad
SEdIad FUd SARTH & Rl Pso F 9adsT & fsharfafer fr sarear &g ¢

A.  SIH & eRIeT Pso TR ATEARIT F dra e & @1y ST ¢l

B. TURIA ¥ &R AT ATARET & 3o Tafed ga ¢, 5w pHA
a'c_.ﬁ?r?ra?m'r F’503EEG|'IFIT%I

C. dfhg ATEURAT # sa I & aie COz e ¥ Pso §€ AT g

D. 3R 9RIfEd sgiFaal # = & 60 Fee & iy, 2,3-DPG T gef
&l @I 915 ¢ s IRUIAEa®T 3T Pso 9I°d @i gl

A=faf@a & Fia @1 v AFca it T8 Fa=t & e F IR Har
g7

A 3R B
B3k C
C3RD
A3RD

g S0

4.0
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Objective Question
109703609

The types of mammalian nerve fibers (Column X) and the conduction velocity in
m/s of nerve impulses (column Y) are listed below:

Column X Column Y
a Ad i 12-30
b B i 30-70
‘¢ AD iii 70-120
d AB \% 3-15

Which one of the following options represents correct match between Column X

and Column Y?

e 10 sl i

TATRE! & faffies 9ohR & dfEepT degsil & YR (T8 X) 3R Afehr smder
&1 ATl 39T Ho/Ao (FAFY) Ft A Faltaey fFam 3 §:

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

T X T Y
a Ad i 12-30
b B i 30-70
c Ad i 70-120
d AB iv 3-15

A 7 @ 9 @1 ' QFey &89 X3IRTETY & 97 @ Faa aefar

27

il

a-i, b-ii, ciii, 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

4.0
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Objective Question

110703610

The following statements are made about the variety of thermoregulatory
mechanisms in the body.

A. Human voluntary activity is decreased in cold.

B. There is a cutaneous vasodilation by heat.

C. Thereis an increased secretion of epinephrine and nor-epinephrine in cold.
D. There is a decreased heat production in cold.

Choose the combination of all correct statements about thermoregulatory
mechanisms.

AandB
Band C
CandD
. AandD

R H Affey 9 Hr aufaTaaa fFafafer & e & @5 Faa few aw &)

AW

AId Ao Taiaredl, 38 H & g Iar gl

FSHT @RI cadid AIfgehIaehROT g gl

3% H Tehlel 3R AR-TahIa FT JaoT 98 1T gl
3% H AT 39T °9c ST gl

o0 ®»

A=A Fhamafer & aX & @l @gl Fual & e H I

AR B
B3R C
C3R D
A 3R D

o= Og It

A2

A3

4.0
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Objective Question

111703611

Given below are the blood clotting factors in column X and their names in column 0

Column X ColumnyY
a. | Xl i Fitzgerald factor
b. HMWK ii. Laki-Lorand factor
G, Pre-Ka iii. Stuart-Prower factor
d (X V. Fletcher factor

Which of the following combination is a correct match of the factor with its name.

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

gl o

TIET X H IFd Thed FRF 3R TTFF Y H 3% a7 BT 7w g

Taser X TTET Y
a. | Xl .| fhceIRTes #Re
b. | HMWK . | Jhr-eiNes HR®
E. Pre-Ka iii. mé‘_qm FFH
d. | X V.| roRR FRe

T A ¥ i 91 TSI FRP T 376 ATH & 1T Jar FarT g

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

1
@

2
A3 3

3
Ay

4

Objective Question

1121703612

4.0



The following statements are made for the effect of hormones on the
glomerular filtration rate (GFR).

A.

B.
C.
D

Norepinephrine, epinephrine, and endothelin constrict renal blood vessels
and decrease GFR.

Endothelin dilates renal blood vessels to increase GFR.

Norepinephrine and endothelin constrict renal blood vessels and decrease
GFR, while epinephrine dilates renal blood vessels to increase GFR.
Prostaglandin (PGE2) and bradykinin decrease renal vascular resistance
and increase GFR.

Which one of the following options represents the combination of correct

statements?

1. AandB

2 Band C

3. CandD

4. AandD

FRIPIEIaS FEET e¥ (GFR) W gIAEAT & I9d & fov f@ea e fou

T gl

A, AR-TRR, isde, iR veEefos g Eraargfaar S
HHfIT T § IR GFR H gerd

B. weerdfae, GFR e F T gohg @daref=iar @ faFamd & oo
gl

C. aAR-UeihI 3R weerifor, gaeh Todariefaal I HFhiad Y ad ¢ AN
GFR geT &d g, Siafh viienhid, GFR doe & faw gehg Wwraarfefaar
Fr AEaRa & 29 g1

D. wrerdfesa (PGE2) 3R &R, gah Fagsr afaier &I ger &d
£ 3T GFR w1 2o 1
T 7 @ $la a1 v AFeT TGEr FUAT & AT T E:ATAT g7

1. A3R B

2. B3k cC

3. C3RD

4. A3RD

A2

A3



Objective Question

113703613

A4

3

4

4

Given below are a few statements on concepts of molecular breeding.

A.

&

B2

Correlations between quantitative traits can be because of pleiotropic
effects of the same gene and/or genetic linkage of genes associated with
the traits.

In a Recombinant Inbred Line (RIL) population, genetic segregation of both
dominant and codominant markers occurs in a 1:1 ratio.

Near isogenic lines (NILs) can be produced by repeated backcrossing of
the F1 to a recurrent parent.

SNPs are dominant markers.

Which one of the following options represents all correct statements?

g 3
2
3.
4.

A and B only
A BandD
A, Band C
C and D only

AR FT HUA JUMAH Toleled I Hhodal W T a0 g

A.

D.

AMTcHS 2w & & gg-gey, aqﬂaﬁa%agqm‘;rmahfm
faelwert & waftq Sl @ Al Bgeraeiar & HROT gl Fhll gl
T I A A 9 (RIL) 3T A, & g 3R ag-wer
fRlegel &1 GereFaor 1:1 % 39T H giar ¢l

TSIETERT THST g2T (NILs), F1 T SR-a1X 37Tad! It & @TT JdiT HHoT
q 3¢9 & T ¢

SNPs wsiTdr fIegs g ¥l

=7 AFear A FiT a1 v gt TEr F=r Fr gefar g7

P D =

saoT A 3B
A B3RD
A B3iRC
%aer C 3R D

4.0
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Objective Question

114703614

The plague morphology of wild type and r/l mutants of T4 bacteriophage following
infection of different E. coli strains is summarized below.

E. coli strain
T4 phage strain B K
wild type Small and ragged | Small and ragged
ril mutants Large and round No plaques

The following two experiments were carried out:

Experiment |: Co-infection of two independent r/l mutants on E. coli K strain
resulted in several plaques, all being small and ragged.

Experiment Il: E. coli B strain was co-infected with the above r/l mutants. T4
phages from the resulting plaques were used to infect E. coli K strain. Few
plaques were obtained, which were all small and ragged.

Based on the observations, the following statements were made:

A. Experiment | indicates that the two mutants are allelic.

B. Experiment Il indicates that the wild type T4 phages that infected E. coli K
strain resulted from a recombination event.

C. Inexperiment I, if the T4 phage isolated from the E. coli B strain was used
to infect E. coli B strain, all plaques would be large and round.

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

A only
B only
AandB
Band C

ot L ST el

4.0



T TR 3R 11l 3eaRadt T4 SAAmopis & @HAT & HROT 3cde [afdes
UhR & 3. PIdAS (E. coli) THET & Tlleh THhRDT Al TR gl

. FoE WY
T43ﬂ3’|’°£ﬂﬂ3ﬂ"§l’ﬁ?{ B K
T TR orer AR ReEer | ofer 3R Rser
rll 3eafadt ge7 AT Mo PIS Tollh g

fAefaf@d g gter fre o

T | €. FIes & K9AE 9T &l &&aF 11l 3caRadl T Tg-TehH0T Al Tollh
&ar g, St oidr 3R [erEer g g

T I: 3R Il 3caRad! & @1 3. s & B Ui Fl Gg-EhiAd o
AT SH ToTh H ITed T4 SIS $t 3. Plolls & K 931G I A el
& foIT 3UZRT fRar 9141| $& Tk WIed ?ﬁ%zﬂ%ﬁ%ﬂ%mﬁl

3R 3deilehadl o IR TN HS HUeT 6T T &

A. AT g2ATar & fF ar 3caitadr velifars g1

B. UIRTIIGATAT g &F . e & K U3Ig I ThiAd Fled drdl I YR
T4 SIEIUTAST Y- HAST T3l & holed®d Felall ¢l

C. WA Il # 30K §. Fee & B U3t § gus v T4 Slamorsis & 39
$ FoS T B NG @ FHAT A F fav Far S0 O IR o a2
3R e g

=T Ahear H HiT AT T FUAT & ot T AT B a@iiar g2

Hael A
$aol B
A 3R B
B3k C

P KR e

o o o
o9 € ~
AL W W NN = =

g
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Objective Question

115703615

Given below are statements on concepts of genetics.

A.

B.

The degree to which a particular gene is expressed in a phenotype is called

A heritable change in gene expression that does not result from a change
in the nucleotide sequence of the genome is called change.

The frequency with which a dominant or homozygous recessive gene is
phenotypically expressed within a population is called

An allele that results in the death of organisms that is homozygous for the
allele is

Which one of the following options represents the most appropriate sequence of
terms to fill all the blank spaces in the above statements?

P o,

A — expressivity, B — epigenetic, C — penetrance, D — recessive lethal
A — penetrance, B — mutation, C — expressivity, D — dominant lethal
A — penetrance, B — epigenetic, C — distribution, D — conditional lethal
A — epistasis, B — mutation, C — penetrance, D — dominant lethal

A QT et Mg s@uren W 3Ry 8

A.

T RIUM&RT (phenotype) H & (fse S & wéed & T &I

_ FEdE

ST JfHeTTFT H T GRIETT IRAcTe Sl Gollel o gFoleiss gshd H

IRa@dd ¥ AGI §eIdT g, Pl geATd FEd gl

3MgfT o AT THTET A1 FEYIAST AT ST ST A TeIora&dr

F &7 & sfdcusa gar &, e ¢l

Teh Tellel ST holed®d HAYIHAS Vellel dlel Siidl T Fcg gl g, @l
Fed ¢l

o<1 fashetl H HlT A1 UH, el HT WS AP 3UYFT HA § Sl U
Foar 7 g3y Naa Tt #1 s’ & fow @dr 872

ol SR

Al

A — 31T3cgedar, B — 92997, C — 3iddee, D — 399dr grae
A — 3iaders, B — 3c9add, C — 3iffegeradr, D — 997l a1
A — 3iadere, B — 9RaaTd, C — &@awer, D - 3ilqafas aras

A — 3ETTEOT, B — 3caidd, C — 3ddy=, D — YeIdT g1deh




A2
A3
A4

Objective Question
116703616

Recessive mutations in the human dysferlin gene lead to Limb Girdle type Il
muscular dystrophy. The gene is located on the second chromosome. The
patient’'s parents do not have Limb Girdle type Il dystrophy B. What is the

probability that at least one of the four grandparents of this patient suffered from
this disease?

4.0

1/4
3/10
12
7110

it B

#=a & BEhoe Sl & 3msmE! 3caiadsT foea a1fda yor 1| 920 gidswra
AT §1 T Siief A U I 3afeerd g1 Wit & Ar-far & foea a1fda
W |l gfdprd B =€ &1 38 WM & arer-grer 3R A=, o a’i 7 4
FH T FH U & 37 GART & AT gl Hr arihehar Fa1 grir?

1. 1/4
2. 310
< T [
4. 710

Al
A2
§A3
A4

Objective Question
117 703617 4.0




The following gel patterns are that of DNA markers observed in parents (P1 and
P2), F1 from a cross between them and doubled haploid progeny (panel A) or F2
progeny, derived from selfing of F1 (panels B and C).

A doubled haploid (DH) is a genotype formed when plants are developed from
haploid cells which have undergone chromosome doubling.

(A) (B)
P1 P2 F, DHfromF,

DH= Doubled haploid progeny
from F,

(C)

PL P2 F F,progeny

Based on the pattern observed in the DH or F2 progeny identify which of the
patterns (A to C) are based on DNA markers that are allelic?

A only
B only
Aand C
Aand B

o R TN,



118703618

A o Yo, #Aar-far (P1 3R P2) & 9féid DNA Riegeht &, Fi 3% &=
Teh HHOT § AR GIAT IEOIT Hafd (YFeT A) 3erar Fri o Fafavae @ ared
Foadfa (3 B 3R C) & g

Teh &[T IO (DH) Ueh SlIeT®d g, S A deidl § SIa Gier I afaaor
¥ I arell 3O FIRFET & f&AFfad g g

(A) (8)
P1 P2 F, DHfromF, PL P2 F F, progeny

DH= Doubled haploid progeny
from F,

()
PL P2 F F, progeny

DH 372raT F2 @afd & 9f8d dead & 3R W1, 39 Yed (A & C) &7 uga
FIfST A Telifarss DNA Regs 9 3maria &2

A Fhael
B Fad
A3 C
A3 B

P e

w S —_
s B w w [\ %) —_ —_

o
~
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Plant height (cm) %

Plant height (cnmi) O

Given below are figures representing four different situations/examples of genetic
and environmental (temperature) effects on plant height in two varieties of a plant
species. In figures A, C and D, solid and dashed lines represent the mean values
of plant height for the two varieties G1 and G2, respectively. In figure B, the solid
and dashed lines overlap.

B.
= G1, G2
=
=
2
---------- G2 o
G1 ‘g
] ] ] | o | | ] ]
15 20 25 30
Temperature (°C)
D.
=
)
5
-a — —~— " - Gl
- - =
b= =~ G2
L | | ] |
15 20 25 30 L 15 20 25 30
Temperature (°C) Temperature (°C)

Given below are four statements explaining the four figures.
I Plant height is influenced primarily by the genotype of the two varieties.

ii.  Variation in plant height is influenced only by the temperature and genotype
has no effect.

iii. Genotype and temperature collectively have an additive effect on plant
height.

iv.  Both genotype and environment have an effect on plant height with the two
varieties responding differently to the environment.

Which one of the following options correctly matches the figures and their
corresponding explanations?

A—i, B—ii, C—iii, D —iv
A—i,B-ii,€—ii D—w
A —iii, B —ii, C—iv, D — i
A —iv, B=i.Ciii, D—ii

nac i






Plant height (cm) *

Plant height (cm) O

U qeq SHifd #r ar fher 7 gt fr S W) e AR aaaEei
% U3Tg i gl arel IR AfFe= aREufaTi/seror F= Rt d e g1 iy

A,

C 3 D # gaa 3 3199 3@ FA: & FEAT G1 31 G2 & e gt &ir

OIS & AT A P gATdr &1 =T B & gad 3K 318ad @Y s=aTied gl

B.
= G1, G2
<
=
Loy
---------- G2 o
G1 E
] ] | | o | ] ] l
15 20 25 30
Temperature (°C)
D.
=
LS
5
= . -
= =~ G2
L) l | ] |
= 15 20 25 30
Temperature (°C) Temperature (°C)

AR FEF Fr sFrEar A T IR FAT A= e v E

.

iii.

I S

qier &7 FaTs WATHE §T & Gl heAl & SAA9sT & THAad gl ¢l
gier i Fue F PBFear had d9AET @ wHad gar g 3R SieusT #w v
g T G Bl &

Sy 3R A9AE @1 e # FEs )W aEfes § F AecAS THE
g &1

s 31k araEReT eEt F werE Ol i FArE 9T g ar g, SeT aer
AT araraRer F 9fa @B gfafrar g 2

foeT fahent & @ @i @ v Tl 3R 3 deei®y sar@nsit H /e
Fere aar g2

A—i,B=ii, C—iii, D=iv
A—i,B—ii, C—ii,D—iv



3. A-=m,B-=1,C—=1Iv,D-I
4. A-iv,B-i, C—iii, D -ii

Al
A2
A3

A4
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The table below represents a list of animals and larval stages.

Animal Larval stage
a. sponges I cercariae
b. cnidarian . amphiblastula
c. flatworms ii. planula

Which one of the following options represents the combination of all

matches:

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

correct

4.0



& 712 groft Sfar 3R 3o et i RRafaat i T &

s oo foufa
a. — ] . —
b. RraREr i PR
c. e i CRiegeT

=T [AFear & ia a1 v gsft g Faa & gaeT S griidr &

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

1
A2 5

2
A3 3

3
Aty

4
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Select the option that correctly identifies the three labelled floral parts in the
floral diagram of a grass flower:

S\

A- palea, B- lemma, C- lodicule
A-lemma, B- lodicule, C- stamen
A- palea, B- stamen, C- lemma
A- lodicule, B- palea, C- lemma

o R TR el

4.0



e @ giAw S, g v & gedgxERE A& 3 Agfaa geda e S
UgHTeT ST g

S
D &P\ B
—( O

\ 8

1. A- 9fer, B- olFAT, C- dllfSegel
2. A-oFAT, B- if3Fge, C- ®eA
3. A-uferEm, B- & A, C- &

4. A-SfEege, B- 9T, C- o FAT

A2
A3

Ay
4

Objective Question
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Which of the following options represents the correct order of increasing
biological organisation?

ecosystems < communities < biomes < populations
populations < communities < ecosystems < biomes
biomes < ecosystems < communities < populations
populations < ecosystems < communities < biomes

. =

ﬁmﬁﬁﬂamﬁw,aﬁg@éﬁam#uﬁwﬁa&ﬁmﬁl

IR < HHETT < SialH < JTarér
IEET < HEE< TIRad < SiaH
Shate < 9 de < A < JEEy
SETET < 9IRS < HHeT < SarH

P L, e
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123703623

Al
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A3
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Objective Question

Which one of the options below includes habitats that are ALL found in the
Indian subcontinent?

1.  Boreal forest, tropical rainforest, tropical deciduous forest, alluvial
grassland

2.  Temperate forest, alluvial grassland, dry thorn forest, subtropical montane
forest

3.  Scrub forest, Chapparal vegetation, dry grasslands, riparian forest

4.  Shola grasslands, alpine grasslands, tundra, warm broadleaved forest

=t fasredl 7 @ #l 9T 39sgEdT # 91T S arel Haft Srepcarat
FT oNfAST FLar g2

1. aITS oo, 35U fcaeliT auTas, 3SUThfcaeIT JUITAT def, SR °rF &l
A=

2. FAAESTT I, FORT G180 1 AGH, YLoF PICaR I, SUSOReaea Al
ad
SN &, A FEaadl, sk ' & Here, RaRee &=
oIfelT O F ek, FTa9add ' & Hawd, €31, I s arer

(warm broadleaved) def

Al
A2
A3

Ad
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The names of the plant pathogens and their taxonomic groups are given in the

table.
Plant pathogen Taxonomic group
A Phytophthora infestans i Bacteria
B Cladosporium fulvum I Oomycetes
C | Ralstonia solanacearum i Nematodes
D Heterodera schachtii \Y Fungi

Choose the option with all the correct matches:
A-ii, B-iv, C -i, D -iii

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

A-iii, B -ii, C-iv, D —i

=T ARl & qrey Aot 3R 3 afdh d@eg & A e v gl

i B D

qIed IR I wag
A | wrseimaT stedew i e
B FoASIFGRTHA BoIdH I FASHCH
C | weeeifaar aidadidwe i | fderEw
D gevisT et IV Ex-ro

T3l @Er Ao ara Aeed &1 99 Hifav

1. A-ii B-iv, C-i D -ii
2 A-iv,B-ii, C-iii, D -i
5 A-i,B-iv, C-ii, D -iii
4. A-iii, B-ii, C-iv,D-i
Al

1
A2 5

2
A3 3

3
Ay

4

Objective Question
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The table below lists nomenclatural categories in column X along with their

description in column Y.

Column X

ColumnyY

a | Homonym

binomial name contains the same epithet
for both the genus and species

b | Tautonym

same binominal name given to a plant and
an animal

c | Basionym

original name of a taxon on which a new
combination is based

d | Hemihomonym

V.

two or more specific or subspecific
scientific names with the same spelling,
but for different nominal taxa

Which of the following represents the correct sequence of matches:

1. a-iv, b-iil, c-ii, d-i
2. ad, b-iv, cHii, d-il
3. adii, b-ii, c-i, d-iv
4.  a-iv, b-i, c-iii, d-ii
o aRol, Faeer X 7 amaveufa AT 3R T Y & 30 aavor & Avfacy
AT Bl
TTFT X TaFT Y
a | gfas . g aa Aausikafd s e &
v g &
b | ezafas I wh diel 3R v S H Tk & gfaufes
AT &I s
c | dfamfas ii. Tk g3Teh T 3Tl ATH forg T Tk a1
AT 3T ¢
d | e Iv. A a3 & ar Iam ar ¥ 34O Jder ar
3USATHIT Tl dATAS ATH, i et
ATAT arer FETR & T

T #§ @ FiT At & T &7 F AT &

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

ol B
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An ecological community is more than just the sum of the attributes of the
constituent species. Which one of the following options is NOT an attribute of
ecological communities?

1. Local extinction of a species caused by demographic stochasticity.
2. Logseries species abundance distributions.

3.  Stability of a food web in the face of disturbance.

4.  The limits to similarity of competing species.

aIRTPTRr Foer SFae FocH Tofadr & 0T & AT & Fl SA1el aidl ol
oot Reedt & @ Fla aIRRufadr Feerr i v [eivar a8 82

1. SHATEIHT THATTAT & FROT TF AT H AT A= |
2. e Ffd H Sgedr Ao

3. TA&NeT & Hokd®y U WEH Siel @l fEerdr|

4. HERT fadt F AR Fr @A

A2
A3

A4

4

Objective Question
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The following statements represent possible outcomes of competition between

two species.

A. Niche differentiation between species

B. Expansion of fundamental niche of both species
C. Expansion of realized niche of both species

D. Character displacement between species
Which one of the following options represents the correct set of possible
outcomes?

1. AandC

2. BandD

3. AandD

4. AandB

T FUT @ FfaAl & AT TuY F Jgfaa afomAr & i g1

2 5 e

Sfaar & 7eF Foha e

At St & Fqer fAd @ hera
gl AT & aedia® fshd FT hara
STAAT & FeF oeToT eI

e fahedl & @ #ia @1 vk Ferfaa aROMEAT & F@EF FF==T Fr AT 872

ol

Al
A2
A3

A4

4
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AR C
B3R D
A3R D
A3R B
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For a population that grows exponentially in the time interval (¢, t+1), we have
N1 = R N;, where N denotes population size and R denotes the growth rate.
Under intraspecific competition where births and deaths are density dependent,

we expect the population to stabilize at carrying capacity, K. In the figure below,
Nt IN¢+1 is plotted as a linear function of N;.

-

N¢/N:.q

A

| -

0 N, K

We may write down the linear equation for the line joining A with B and derive a
model for density-dependent population growth under intraspecific competition.

Denoting (R-1)/K as a, which of the following is the correct relationship that
describes population growth?

1. Nppy = %
2 Nesr = (:g:vt)
3. Ny = %
4 Nev1 = e
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T SAAHEAT S AT AT (¢, t+1) H TEERRA (exponentially) JEfer T
2 F AT AR 99 Nt = R N;, & ST8T N Ja8EIT 3R A g =ar g 3k
R gefer aT I SHIT Lal g1 e §uY & 37ded S8l sed 3R 7cg,
gdcg 9 9T ¢ g9 JI99E &1 ggd &Har KW RafReor fir 35 s
gl B =3 & N /N T N TSI BT & 9 § @d 5ar 3. gl

N¢/N:.1

| =

0 N, K

g9 AY B I Siga arell 3@r & forw 3@ geemor forg aha & 3R
HATSATAT FEY & A Uefea AT FFEE Jefr & fow v Afge
gred X Fhd gl (R-1)/KF ageled W @7 # @ +laT Tér @ g
SIAEEAT i T SATEAT AT 872

N:R
1 Ny — el
t+1 ™ (1+aN
: t
ﬂNt
2 Nippq =<
(1+RN¢)
_ N:R
3. NE""']. e "
(a+Nt)
(INtR
4 Woss ==
(1+aNy)
Al
1
A2 5
2
A3 3
3
Aty
4
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Here is some data for a cohort of 400 individuals of a species whose abundance
was tracked for 6 years (its maximum lifespan). For one-year age intervals from
birth to 6 years, you have the following numbers of survivors, 400, 200, 100, 40,
20, 10, and 0. The corresponding per capita birth rates are 0.1, 2.0, 3.0, 4.0, 4.0,
3.0, and 0.0. What is the basic reproductive rate Ro?

2.52
292
2.36
3.20

il ol

TG FB s TF SAIfd 400 safSedt & vk g (F1gre) F fav § S
YT 6 ANt (3T AfFaA SaAwe) aF SH S| A ¥ 6 au aF U
AT & Y HRTe W STSTaAt @A 400, 200, 100, 40, 20, 10, 3R 0
g1 deI®d uid &g S=HeT 0.1, 2.0,3.0,4.0,4.0,3.0, 3 0.0 1 HT Tslelel
¥ Ro =T g7

1., 25D
2, 2892
3: 236
4. 32

A2
A3

A4

4
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In a line transect of length L and half-width w, designed for estimating the density
of gaur (~ D=N/2Lw), N animals were counted.

The following statements represent possible assumptions about population

sampling.

A. The probability of detection is independent of distance from the transect
line.

B. The animals in question are uniformly distributed through the study area.

C. The animals are deemed to be stationary and thus detected only once
during the sampling.

D. Animals on the line will be detected with a probability equal to 1.

Select the options that are considered as assumptions in line transect

sampling.

1. AandB
2 CandD
3. AandC
4. Band D

T derg L AR 3cu-aieg wa 3@ gedee A, S 3R F gdca (~ D=N/2Lw)
I 3Hiehed & oI 3ifdrhfead foham arm, N Siq &= a3

7T FUd, AT Uiaada & Ty H TATTAT TSI &l a2iid &

D.

YA I WAl gledere @ & g W s 7gh g

TR o] AT & H THAA daRd ¢l

STl I PR FHS ST § 3R 36 9R 9fd=del & SN ad wh
R "@gfad frar o=

N R Soq3it H AFAr 1 F eany wgfad & s

39 e F T8 FIST S W@ ghFe FHIA A TRPoIA31 H

glaaia &ar g
1. A3R B
2. C3RD
3. A3R C
4. B3R D

Al



A2
A3
A4
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The given table shows the annual Net Primary Productivity (NPP), season length,
and Leaf Area Index (LAIl) for various ecosystems.

Ecosystem I enzteha?c?gys) An?; i!]_[j)PP Total LAl (M2 m2)
Tropical Forest 365 2482 6.0
Temperate Forest 250 1650 6.0
Tundra 100 180 1.0
Desert 100 250 1.0

Which one of the following options represents the correct order of decreasing
NPP per day per unit leaf area?

Desert > Tundra > Tropical Forest > Temperate Forest
Tropical Forest > Temperate Forest > Tundra > Desert
Tundra > Desert > Temperate Forest > Tropical Forest
Temperate Forest > Tropical Forest > Desert > Tundra

e B =



& = wroh fafdes aiiffufas a7 & v aiffes gau gruffs scaresrarn
(NPP), = oaTs 3iR oelt &t &= (LAI), =t guifar g1

gRfEfas ax G 7| e NPP F LAl (M2 m?2)
(&) (g m?) "
Feurfeadl a= 365 2482 6.0
garefarsor g 250 1550 6.0
=l 100 180 1.0
HEEA 100 250 1.0

fe=t fashedl & @ T @1 v, "ed gu NPP afd & ufd grg oot &3 &
TEY HH Pl a=iTar g7

1. HATEAA > T > Furhieael g > Faefidisor g

2. FUrhicadl gl > FAMNASOT e > 31 > HSEAST

3. TIT > ATEAA > FHAMAST g7 > Fevrehieaddt ae

4. GAMAST T > FOUThieat aef > HEEAST > gl

f“
A2
§A3
A4
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Phylogenetic trees are used to examine

A.
B.
C.
D.

relatedness among different populations, species or genera.

similarity in characters among different populations, species or genera.
common ancestry among different populations, species or genera.
functional significance of traits in populations, species or genera.

From the above statements, select the correct combination of statements that
best represent the utility of phylogenetic trees.

1. B,CandD

2. A BandD

3. A BandC

4. A, CandD

sifagea gt & 39T fFar Smar g

A. e ETear, Toiaar 3R avit & AT Jagydr|

B. fafer= smaifeat, wanfaat sk gt & #ew seon & ga=an
C. fafee= smerfear, ganfadr iR gt & JACT AT g
D. 3fEIfear, yaraar 3R g & vt fr Frafcas Agarnl

IRIET FAAT H H, Tl FUAT & FAleAd I ITeT DI AN AT gair

Fr 3gAEar S gad dga7 AT gl
1. B,C3RD
2. AB3RD
3. AB3RkC
4. A,C3R D

A2
A3

A4

4
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Cystic fibrosis is caused by a recessive allele. Roughly one out of every 500
individuals (0.20%) have this disease. Using the Hardy-Weinberg equation, the
percentage of individuals who are carriers of the recessive allele for the disease

1. 102
2 1D
3 12
4 7.6

RBffcs wRAfaT TH FTAE Tolld & GaRT giar gl Ycde 500 safFaar
(0.20%) & & SETHIT T H Ig dIANT glar gl grel-dieqaeT gHeor &1 93T

A gU, 3E AN F AU 3w vl & Halgeh cAfeadl & gfaerd §
1. W2
= 10
3. 152
- v

Al
A2
A3

A4
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The statements below are about possible genetic relatedness between
individuals of a monogamous, haplodiploid insect.

A. Afemale is related to its son by 0.5

B. Afemale is related to its brother by 0.5
C. A maleis related to its mother by 1

D. A male is related to its daughter by 1

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

A BandC
B,Cand D
A, BandD
A CandD

M
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=T e, THHIHAT, IFIOIAE IO (haplodiploid) e & =afseat & Hex
AT TR Helexdl & I H gl

T AT 3191 I3 8 0.5 % SaRT dafea §

TS AIGT 3791 8715 & 0.5 % ¢aNT §afdd g
T Y HYA AT 1 F @RI AT g
TH A A T H 1 ARl AT §

oo w>

T 7 @ i @1 vk Ahea il G FUat & AT I gATar g2

1. A B3k C
2. B,C3RD
3. AB3RD
4. A C3RD

A2
A3

A4
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4.0
Molecular phylogeny indicates that whales are closely related to the artiodactyls.

Given this information, select the phylogenetic tree that shows the correct set of
terrestrial animals with which modern whales share their most recent ancestry.

1 2

Pigs Whale Camel Horse Pigs Horse Whale Hippo
3 4

Pigs Whale Hippo Horse Hippo Pigs Whale  Camel

g >



A4

suifas Sifaga SR FXar ¢ & o snfcaisacrsal $1 e deelr &1 59
AT & R R 3H AT g&7 1 T8 FIAT S Frel SIqsi, Sad
3T gl STl W dloTad TRIael AT HIcr 8, FH Tl HFeay fe@ra
gl

Pigs Whale Camel Horse Pigs Horse Whale Hippo
Pigs Whale Hippo Horse Hippo Pigs Whale  Camel

N

A2

A3
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The following statements describe different patterns of sequence evolution.

A. Most non-synonymous mutations are selected against.

B. Synonymous mutations can accumulate.

C. The ratio of non-synonymous to synonymous substitutions is high.
D. Non-synonymous sites accumulate mutations at higher rates.

Which one of the options is NOT true about sequence evolution under purifying
selection?

Aand B
CandD
AandC
BandD

e I =

4.0



AT FUT 7 g & (s yfawar i sarear =9 gl

ST ITATIATAT 3caadsd fade # Tafad ga gl
THIART 3cIRadsl Afd g Thd gl

IOHIATHT § THIAHT JTEATIT HT 39T 3= ¢
IYATIATHT TS 3= &7 W 3cTRadd diad i gl

o0 w x>

o7 AFcat & @ 9 T1 v T TS F 3ediT A G & IR 7 TEr

STer g7

1. A3RB
2. Cc3RD
3. A3 C
4. B3R D

Objective Question
136703636 g : ) :
In a frog species, foot webbing is controlled by a single gene where the allele for

nonwebbed feet (W) is dominant and webbed feet (w) is recessive. Assume there
is a population of 500 individuals, where 320 have the genotype WW, 160 have
the heterozygous genotype of Ww, and 20 have the genotype ww.

What are the frequencies of the three genotypes and alleles in this population?

1.  Genotype frequencies: 0.04 WW, 0.32 Ww and 0.64 ww Allele
Frequencies W-0.5andw-0.5

2.  Genotype frequencies: 0.32 WW, 0.64 Ww and 0.04 ww Allele
Frequencies W - 0.8 and w - 0.2

3. Genotype frequencies: 0.64 WW, 0.32 Ww and 0.04 ww Allele
Frequencies W-0.8and w-0.2

4.  Genotype frequencies: 0.34 WW, 0.34 Ww and 0.32 ww Allele
Frequencies W-0.5and w-0.5

4.0



T Hed Yallid H UiGardd, Tehel siled GaRT afyd giar g el e fagi=
qrer @ Teltel (W) FeTer 3R STTergsrel Tel I Tollel (w) 3T98Tdr g1 HleA ofifeiv
500 safSeat T ve TETET & ST81 320 F SAT®T WW, 160 H fawagessir Sierved
Ww, 3T 20 & SI9% T ww g1

$H @S H Al Slegwar 3T eltell i gfaar 24 g2

1. iy 3ngREn 0.04 WW, 0.32 Ww 3R 0.64 ww Teirer

FgRAT W -0.53 w-0.5
2. SfieoeT smgfaar 0.32 WW, 0.64 Ww 3R 0.04 ww Teltel

A W-0.8 3R w-0.2
3. SieAw&T AgREn 0.64 WW, 0.32 Ww 3R 0.04 ww Teltel

agfaai W - 0.8 31T w-0.2
4. Sfers&a 3mafaar: 0.34 WW, 0.34 Ww 31X 0.32 ww welter

amgfaar W-0.5 3R w-05

Al
A2
A3

A4
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RPMI and DMEM, supplemented with serum, antibiotics, glutamine and phenol
red are routinely used for tissue culture of human cells in CO2 incubators. In
addition, sodium bicarbonate (NaHCO3) and HEPES are used as buffering
agents. The following statements were made about the media.

A.  While 5% CO:z2 is optimal for cells cultured in RPMI, the optimal CO2
concentration for DMEM is 7.5-10%.

B. HEPES is necessary if cells are to be kept outside the incubator in room
air for long periods.

C. NaHCO:s is necessary if cells are to be kept outside the incubator in room
air for long periods.

D. When cells grow rapidly in the culture medium for a few days, phenol red
will turn the medium pink/red.

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

A and B
Band C
Aand D
. CandD

WA, idetias, To[cHl Tar thellel 3 ¥ YRd RPMI 3{R DMEM T ST
CO2 FSATIIA H HIAd HIRIPIS & S AU gd @afHT &7 & Fhar
ST g1 38 AfaRed Af2as sewEae (NaHCO:) 3T HEPES @
IHTATARIE (TR FHF & T H 39A0T AT AT g1 ATLIT F a8 F
&1 HUT Fg T

A. TSI 5% CO2 RPMI # HIfNHT Haedll & fow gseadd g, DMEM & faw
CO2 #T Fscad dgar 7.5-10% giair gl

B. Ifg HIAFT A e AT dF FSANAT & T FAY & J9H=" &
IGAT g df HEPES 3Ta’T+ ¢l

C. Ife FIAFT Fl oI FHAT T FSAMNAT § 8L HAL & JIHT &
@ g ar NaHCO3 37a3Te g

D. & FIRFN Hadf #AregH # ol @ F &A1 & v AT gidr g ar
teAlel-{S, HIEIH I Iellell/cllel T STl ¢

ki et B

= 7 ¥ *i9 a1 v+ [GFca it & FUaT & AT S gATdar g2
A3R B
B3k C
A3R D
C3k D

s A



A2
A3

Ay
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138 703638 g l
A plant breeder plans to introgress a gene for pathogen resistance (R) from a

wild species (B) into a cultivated variety (A). Panel | in the figure shows a profile
of DNA markers for A and B. Panel Il shows a genetic map for the linkage group
which has the gene for pathogen resistance.

l L.
A B
A2 m— —
— B2 e
— B3 — R
—4—B7
—1—A7
e B
A?—

Which one of the following options has the correct choice of markers for
foreground (FG) and background (BG) selection, respectively?

FG: B3, A4 and BG: A2, A3, A7

FG: B3, B2 and BG: A1, A5, A6, A8
FG: B3, B2 and BG: A2, A3, Ad, A7
FG: B3, A4 and BG: A2, B2, B7 and A7

il ol



TH UIGT Ui, FY HEA (A) #H 7 TAd (B) F IeToteiah AfaRrdr Sie
Pl TP H Pl T Aiolall §a1aT g1 =7 o1 39 |, egs A T B & DNA
WIS I gRiiar g1 Yol |, Wl WHg ¥ fov ngafes Aafas
ZRiTar g, oash 9 et uieRkig & o S gt 21

A B
A2 — —
—_—pR7 A2
—B = R
—1—B7
—1— A7
e B

A?—

T & O Pl ¥ v [Aweq A, AT BRAEE (FG) 3k damss (BG)
TIT g egel & WEI I 72

FG: B3, A4 3R BG: A2, A3, A7

FG: B3, B2 3iX BG: A1, A5, A6, A8
FG: B3, B2 31X BG: A2, A3, A4, A7
FG: B3, A4 31X BG: A2, B2, B7 and A7

il

A2
A3
A4
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Given below are a few statements on transgenic plants.

A. Transgenic plants generated using a transformation vector with the
CaMV35S promoter-GUS-35SpA cassette can show variations in
expression levels of GUS protein in independent transgenic events due to
differences in strength of promoter used to express the GUS gene.

B. A transgenic plant containing two insertions of the transgene cassette as
inverted repeats in tandem would segregate in a 3:1 ratio for the transgenic
phenotype on backcrossing the transgenic plant with the untransformed
parent.

C. A transgene containing a potential polyadenylation signal in its coding
sequence would generate full-length transgene mRNA but a truncated
transgenic protein.

D. A gene-pyramiding experiment to bring together two transgenic traits by
crossing independent homozygous single-copy transgenic lines for each
trait would produce a plant homozygous for both the transgenes in the F2
generation.

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

Aand B
CandD
D only

AandC

nll



URSiE Gl % aR # @ $ Sy ffu e g

A.

CaMV35S 3=AR1h-GUS-35SpA HHT I Teh FATCRYT dTgeh &I ITANRT
Y FAT T IRSMAT e, GUS Siiet 1 3ifdieaead et & forw sugea
3T T &HAT T IHATAT F PRUT, TaAT IR T3 J GUS
W F fFeatda TR F Beare weitia &1 aFa &
JeeHl # SATHAT TeRIEd TR hae F &l JAddear i aid
Fe ATl U GRSl 9T, 9Reisr 9ier & 3IRafad dq& 9l &
Y AT HAROT R, TR ST0T TFT & T 311 F 30T & gorh
BIam|

gHF P efhAl H, FA dleiefSafaelisor Hha # aria e
§mwm,@mwmﬁrmmm@amﬁm
ST

ar aaiEr fawert & Tk @1y o & fow, v Sha-Rfaderor s
¥ v fa9ws & o T FHGIAST Tohel JAfald GRei= azif &
"HLOT &@rT, Fo N &, gt arehfaat & faw gageast v der
3cTe=T g1

T & ¥ Pl G7 U [dhod hadl TET HUAT & GATSTAT Pl TSR HLIm?
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2
8
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The interpretation of any clinical laboratory test is done by comparing the
patient’s results to the test’s reference intervals. For example, the reference
interval for white blood cells (WBC) in human adults is 4,500 - 11,000 cells/
microlitre. Estimation of this reference interval is done by testing

1

X

a large number of healthy adults and estimating the range between 2.5 to
97.5 percentiles of the reference population.

a large number of healthy adults and estimating the range between 5 to 95
percentiles of the reference population.

a large number of random adults and estimating the range between 5 to 95
percentiles of the reference population.

a large number of random adults and estimating the range between -1.64
and +1.64 standard deviations either side of the mean of the reference
population.

frdT Acifas waeremer gdetor $r @awar, W & gfomAT Hr afeoi &
HEH-3TRTEAl § Tl F3ah 63T STam 81 3ST60T & foIT, o A3t # e
IFT FIORT (WBC) & faIT Tgel-37awrer 4,500 - 11,000 IRIPT/ATSHIeNCT ¢l
TH Teal-37cRTel T 3Teheled, TRIETOT E@RT Fham SiTaT &

Al
A2
A3

A4

TIEYT qIEDT HT Ueh T3 AT &, R HGeT EIET & 2.5H 97.5 AdaHD!
& HET I FT HThold FIF|
TOTY TR T Th d37 TEAT &, AR Tl HEET & 5 F 95 Uad#en!
% FET AT T 3Tehole] Ph|
o gUEh! I Th 957 TEAT &, 3T TG EET & 58 95 AadHh!
&% FET ATl FT 3ol Hich|
qeGe IR FT TH 957 FEIAT &, 3R TEH G & AT F ol
T ATF Fae=al & -1.64 33 +1.64 & AT 37T &1 3HThold FIh|

4.0



Four groups of students (A — D) were asked to determine whether memory B
cells generated in mice immunized with ovalbumin (OVA), in Complete Freund’s
adjuvant (CFA), could mount a secondary antibody response (recall response)
to OVA in vitro. The groups did the following experiments:

Group A students harvested serum from the mice, loaded it on OVA-coated
ELISA plates and showed that IgG and IgA anti-OVA antibodies were present.

Group B students harvested long-lived plasma cells from bone marrow of the
mice, plated them in culture for 5 days and showed anti-OVA antibodies in
supernatant by ELISA.

Group C students infected an epithelial cell line with the virus and showed that
spleen cells from the mice could Kill the infected targets.

Group D students stimulated spleen cells from the mouse with OVA for 5 days
and showed anti-OVA antibodies in supernatant by ELISA.

Which one of the following options represents group(s) that did the correct
experiment?

Group A
Group C
Groups Band C
Group D

ot LB



faerfdat & o’ @Hgt (A - D)@ I giaRad F& & faw wgr amar & &=
et hiss wEadl (CFA) # siidegfae (OVA) qarT wieRféid 7w+ # 3cdent
A B FIRFT, a3 OVA F % gfadae ufae Sfafshar (FReT gfafsan)
FAifid X FFhdl g1 gl o fAe=ifafaa g3er e

wE A ¥ Rgmfat 3 79 & dre &, s8@ OVA-ITT ELISA woret #
gren 3R fe@rr fF 1gG 3R IgA wfa-OVA wfasrr 3ufera o

g B & Rgmfdat @ aqws & siffuwser & ey coreaAr HifReEt #
f@rer, 5 Ga & faw @aftia f&ar 3R ELISA garr sfacadr # afa-OVA
gfeRfart @

g C & Raganfdal 7 v 3usholl HIAHT qer & w0y garr whiaa o
3R @ 5 que $iT colieT FIRFT THAT T8 F T F Fhal ¢

g D ¥ Regmfiat 7 7we $ woigr FifREEt & 5 & & faw OVA &
3eaiad fFar 3R ELISA garr sifacadr 7 9fa-OVA wfarfarar = feam

=T fashotl H & HieT A Uh, 3H WHE/AHG P AT § @A WET TIET
foram?

g A

g C

g B3R C

g D

O [ e
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w
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A researcher used CRISPR-Cas9 system and observed a different type of
mutation in two alleles of a target gene in a To transgenic plant. These mutations
are designated as follows:

Allele 1: addition of a nucleotide
Allele 2: deletion of a nucleotide

The observed mutations can be classified as

monoallelic mutations.

biallelic heterozygous mutations.

biallelic homozygous mutations.

chimeric mutations.

e eiemeff & CRISPR-Cas9 dF &7 9T fohar 31T v To 9RS=T ol & weh
& ST & &r Tolall & fesT Toh &7 3caade Jiea fFar ¥ scafade

= ypr @ sfafga frar o &

g B 55

Tellel 1: T GIFAICISS T Alstel
Tollel 2: Teh #gfFasiiergs #1 faeias

AfEd scaRadal @ 39 TR Jelied BRar S AT
1. UsTdllfelh 3caRddeT|

2. cfavefas AvAgers caRade|

3. gfaudifonh §HYIHSH ScaiacH |

4. fafrEad 3caiada|

A2
A3

A4
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The theoretical resolution limit of the fluorescence microscope is about 200 nm.
Super-resolution microscopy has been developed to address this limitation.
Given below are super-resolution microscopy methods in column X and their
principle in column Y.

Super-resolution microscopy Principle
(Column X) (Column Y)
A. | Structured illumination microscopy | (i) focused excitation laser point
(SIM) is surrounded by donut-
shaped depletion beam
B. | Stimulated emission depletion (i) the specimen is illuminated
(STED) microscopy with a pattern of light and dark
stripes to generate Moire fringes
C. | Photoactivated localization (i) utilizes variant of GFP that is
microscopy (PALM) activated by a wavelength
different from its excitation
wavelength

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

i), B-(ii), C-(iii
1), B=(i), C(iii
i

), B-(iN), C
i), B-(iii), C-

A-( )
A-(i iii)
Al -(1)
A-( (i)

e Il



gl

ufadifta geresdt Hr Aquifas fGdea aidiaT ererer 200 nm &1 3@ @91 &
faFaror & v sfd-fasies geaelihr fAefaa @ a2 &=, sfa-fases
geAc R fAfedt Ff Faesr X & qur 3o Reuid #F w@ee Y & fear o

rfa-fasies geweRidr (Faar X)

feena (FawrY)

A.

TaRd waIfta gEaefiHr (SIM)

Hlegd I e foeg, sk
& MR & g 9o & oY @
g

3edred 3cdeie g1d (STED)
HEHCTRIHT

(i)

Arsy fheall A 3c0ed ™A &
fow o= 1 geprer 3 GH gl
& A ® wdhed oRar SaT &

TeRTeT-HishT FATHTAHIOT FEAGTIR
(PALM)

(iii)

GFP & &9 &I 39319 & o
g, o & g8% 3dalel deeed |
et v aReeed carr w@fha
Bid &

A A W LN N~ — o7

g
~
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), B-(i), Cii
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i), B-(iii), C

A-(i |
A-(ii |
A-(ii |
A-(i |

1)
)
)
)

FT H & HiT O T fded Taar X 3R T@&7 Y & &g @@ &Hae &
UGfIa FLar g2
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A student used the mark-recapture method to assess the population size of
grasshopper in a field. The student was asked to repeat the recapture procedure
once on three consecutive days. The procedure followed by the student and the
observations made are as follows:

A. On day one, 40 grasshoppers were captured, marked and released
back in the field.

B. On day two, 60 grasshoppers were re-captured of which, 4 were marked.
He marked the unmarked ones and released all 60 in the field.

C. On day three, 50 grasshoppers were re-captured of which 7 were marked.
He marked the unmarked ones and released all 50 in the field.

D. On day four, 25 grasshoppers were re-captured of which 6 were marked.

The student was asked to calculate the population size based on the mean of
the three observations. The estimated population size is:

1 600

2. ~622

3. ~351

4. ~454

e fagardf & v &7 d Rz & 3EE FHR A AP & O Rega-
ge-gehsa fafer &1 waer famar) faganeff 1 semar e et aw, v aR
TS I THRAT F algde & fore Fer amar faeare qarr gfsar i aree
forar I 3R R 1T geor 5§ UK &

A. Ygd e 40 feg2 gwe, RAifTea v 3k &7 # auw o Rul

B. &Y foet 60 g2 gom: ushs foadt @ 4 Rfegd 91 38 = Reg areil
ar Rfegd Far 3R Tsft 60 = &3 & 3g &)

C. o e 50 Rss I v et & 7 Rfsa <1 3@« e Reg arar
Fr fafeea frar 3k &@sf 50 71 &7 7 oz &

D. = e 25 Rese oo v=s ot & 6 Rifega o

fagzmeif #r A=t deTol & AT F IR W HEET FER H A0ET & oo
gl IAT| TTAT JTETET 3TN &

1. 600
2. ~B22
3 235
4. ~454

A2

A3
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The CDS of the shortest isoform of human gene 'A' is cloned into a 3.3 kb vector

under a CMV promoter at the BamHI and Xhol sites (pCMV-A vector).

pCMV-A digested with Western blot against A
Xhol and BamHI on A"l Hela cells lysate
1 2
8000 bp |= 235kDa |
= — 90kDa | e i
3000 bp |ewm 70kDa (e — 1: Transfected with pCMV-A
2000 bp [wm— )
1500 bp 53kDa 2: Untransfected
. s 41kDa |
1000 bp |
30kDa |
‘e
250 bp [ o0s |—

From the agarose gel and SDS-PAGE images shown above, which one of the
following is most likely true for protein A in HelLa cells:

Protein A forms homo-multimers.
Protein A is degraded by the lysosome.
Protein A is polyubiquitinated.

Protein A localizes to autophagosomes.

o e



ATAG ST 'A' S HEH BIC FART o CDS &I BamHI 3k Xhol Tr&T (pCMV-
A d@lgeh) W Th CMV 9aae & @I=0T # T 3.3 kb a8 H Fallfad fohar
|

pCMV-A digested with Western blot against A
Xhol and BamHI on Anul Hela cells lysate
1 2
8000 bp |= 235kDa | m—
e e QDKD‘B — !
3000 bp 1= 70kDa  |m— ! 1: Transfected with pCMV-A
2000 bp [ .
1500 bp 93KkDa 2: Untransfected
B | 41kDa |wem
1000 bp |e—
30kDa | w—
250 bp |e— SkDa |/ .

WIRISA St 3R SDS-PAGE & 3WIad =IET & 3R 9T, Hela HIfAarsir &
9T A% foT @9 & @ #il9 STeaR 997 &

1. 918 A HH-SgeS FardT gl

2. 9T Awgaey @ fagfed giar gl
3. W Adggdgfeae g gl
4. I A TIETHERT H TAEEHA B ¢
Al
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