PREVIEW QUESTION BANK(Dual)

Module Name : LIFE SCIENCES - 703
Exam Date : 26-Jul-2024 Batch : 09:00-12:00
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Objective Question

1703501 2.0
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?

1. 154
2. 3/4
3. 1/64
4. 63/64

HIE! 7 A AT ST e 8 AB o & il SeTh i1 T Rerel T A BI ehl ITRIepar 1/4 BRI
R Y T8 AB 8 &1 uifdiasar 1/2 enfl afe o (srar-firem) by ofter < & oY fedt oft A et
AT g A U1 AB &Y &I &l STRrp fbaT &it?

1. 1/4
2. 3/4
3. 1/64
4. 63/64
Al
1
A2
2
o
3
Ay
4
Objective Question
2 703502 2.0
The growth model for a population is

NE' = No eTt
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

703503

The chart shows forest cover as percentages of total areas of 6 countries over
the period 1990-2022 and their land areas (in million km2).
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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 Prerma
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 bay followed
by 3 girls, and so on. The number of boys in the group was
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Objective Question

6

703506
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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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6.2
6.6
7.8
8.8
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Objective Question
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703507

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. Aisalliar

2. Bisaliar

3. Cisaliar

4. Disaliar
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Objective Question

8

703508

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

1. 67
2. 75
3. 9
4. 100
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Objective Question

IfX >vY=0,thenX%ofYis

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

If 16x2 — 25y2 +7 = 0, x and y being positive numbers, then which of the
following may hold?
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1. 4x +0y+1=0
2. 4x+oy+7=0
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Objective Question
11703511 ] ] ] . —
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?

1. 24
2. 32
3. 36
4. 42
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Objective Question
12 703512




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.

7 42 4 13 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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Objective Question
13 703513



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.

vy

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

T URER el 1R 3R |G (F), 8- P fhRT (H), Bleist iR (C), e IHIE (E), fafde axga
(M) TR ¢ @17, iR S/ (S) # S T UTE A1 & SR favad gl 8l

g Ll PN =k

Mo A ¥ IRaR H¢ ey e § Rs 1000/- ¥R Bvdm &, Ry 24 7l R &3 Ul 991
B T 1 IRAR BT g = fberr 87

1. Rs 20,000
9 Rs 50,000
3. Rs 37,500
4. Rs 17,000
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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
404g

U fafirse YN & e 9o 7 35% TS, 25% IS, 99 3917 81 38 U1 H SaTef &< BRI ST &,
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TSI BT IR 200g & A1 3 5 geriefier 3 6 901 2
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Objective Question

15 703515 : 2 y ! :
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

U el & A foed] ¥ftell RS 7ev & el dY e & Tev1s 5 m 8l e g¥ v &1 dlers 20 m 8l
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Objective Question

16 703516

The graph shows average run rate (runs scored per over) by teams Aand B in
a twenty overs cricket match.
15 W Team A
% 10 W Team B
g
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&
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1-5 6-10 11-15 16-20
Qvers
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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Objective Question
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A ball starts rolling from the edge of the slope at time ¢t = 0 as shown in the

diagram.
M
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Referring to the graphs A, B, C, which of the following statements is correct?
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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

Objective Question

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
1. 100 m/h
2. 120 m/h
3. 220 m/h
4. 440 m/h
U RepTe iR $ JfeTdT T debed] b geldTdR 9T IR DI T T Aitel Wid UR Teldl 8l ARk
31 4 om 3R q1eT 3SAT 10 om BT RBTE 100 IR P IR 22 fFFE TP 91T 81 T R feret 6
s N TRy e &
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3. 220 m/h
4. 440 m/h
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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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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 ] ) ]
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.

A and B
Aand C
Band D
CandD
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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

23 703523

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?

H
i
§ N

Ny~ ce -

I —C

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,Oforwy
3 atoms; C' N, C@ for ¢; Ce, C, N*! for y
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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
90°,

2.0
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2. ool # 3l AT H-O-H, 120° & IUT & A sp? HHOT H Fiell
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3. Sl H 3irdrsiel 9XA] H-O-H, 104.5° & 0T & @A sp> HHIOT H
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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

Sied ITRIHIT &, [T & TR ST I il T 3097 GRS & F el
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Objective Question
26 703526

In eukaryotes, nucleosome remodelers

methylate histone H3.
acetylate histone H3 and H4.

create DNasel hypersensitive sites.
degrade histone subunits.
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2. fe¥a H3 3R H4 71 vRafefasa #a €l

3. DNasel 3ffa@acaiefier Terat & FATr Far g1
4. e 3us®al # Agfed Far gl
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Objective Question
27 703527

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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Objective Question



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 AP H, DNA Jfaspfa HIRHr oF & S =T a6 AfAT @l
g, Fife

1. DNA 9ifaf@Rs Shaer HIf€ @6 & S Fall & 39AT 8T ¢l

2. 3eg AFA FFer (ORC), 3631 HF Fhael S Fell H HHAH LT o
3. MCM gforshst IR Tsh & S &l H FRHT giar 2l

4.  MCM gforher IR TsF & G1 el § AR BT 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 lll, DNA Ligase
RecBCD, RecA, Ssb, DNA Pol Ill, DNA Ligase
RecBCD, Ssb, RecA, DNA Pol Ill, DNA Ligase

TRhgral A DNA gfaegres sia &ifdguRr & e gesd gt aml, foeet
e T TET HH FAT g7

o0 DI =

1. RecA, RecBCD, Ssb, DNA Pol lll, DNA &Tsatst
2. Ssb, RecA, RecBCD, DNA Pol Ill, DNA &Tgatst
3. RecBCD, RecA, Ssb, DNA Pol lil, DNA @Tgatst
4. RecBCD, Ssh, RecA, DNA Pol lil, DNA dTZatst
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Objective Question
30 703530
Which one of the following statements for the /ac operon in E. coli is

INCORRECT?

1. The lac 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 & § Fia a1 Fu=T Tod 22

1. lac 3TRIA, Lac GHA=HRI 3R F@fehas 91ié CAP gl & garr faafaa

gl 2l
2. S oS AR ToEplet Al AeUeed gid g, dd /ac 3T At
31foeTera giar gl

3. & olelel 39eeY 3 TofRIST JeIucied BiaT 8, Shdadl od Jac 3ORTe
It fFegesa g ar gl
4. AT HT 3UASAT H, SHAFN TTelh W HIFA AT &1 HehelT |

{\1
jAZ
53
‘A4

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

mRNA degradation
Nascent protein degradation
Disengagement of ribosome from mRNA

Ribosome-mRNA monosome degradation

TsSrHA-Hafta &Tfaaed mRNA $r qorEdar FeEor & goe e & @ F

P 00 B9 2

T HAel aiar 87

1. mRNA fdges

2.  dAged W fagea

3. mRNA & =aEE i FfasT (Disengagement)
4. TEEEAE-MRNA AFEHE Ggea
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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.

FATURT T8 IaRET (innate immunity) & @& H @59 & & &9 @1 &
FUT AT 27

1. Y FTAT AEr (PRRs) gar 9faveT & ueF gia gl

2. ORHA FEUTaET WET sl Jaem & AT 2

3. "gsl e # Af¥sedr $r Faa v ghfor d@rar g gl

4. g 3T 3R FeTRIRRaT IT AT T faaner, g ufaRer &
gROT El
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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?

1.

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 Pl A1 UF FUA, IIeul A [AVATAART G WEAT & [T 0T # GTPase
THTFRT T (GAP) & T ST TeT cATEdT Farg?

1
2.
3.
4
Al
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A3
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Objective Question
34 703534

Ig Gp WA Fr afsha FLar gl

Ig Go Wi @ [T Far g1

g Oy GPCR & Heldal & §ee & Ushal ¢l
TE GP/Gy 3TSHTS F Go T fdue Har 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
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1. 3 [adigpa FIRE-a-HIRE aewmr ¢l
J o Aer § S Ppead! FIREET & IR gor #@ sed E)
frcadt R HT ot ol Tois Taeadgst # ey el
T 2l

4. vgeadd, gadas & @R § St Aecadt HIfRewEt & St gex
& 3T A Ssdr g

fM
§A2
.A3
‘A4

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.

el # slaar e G 3 & gopera Iiafshar & fow @gr g2

1. Ca? 31¥el T 33 H qa faFra i &I FIAT B

2. 33 # aRYFEdr & aRIA gepery Hivest # afgarer g Gad
S aforgsT & ge g &l

3. Qmaqﬁﬂmdlﬁa?dlqLﬁldHl@ﬁW%ﬂﬁ'ﬂT%’,aﬁ'WMﬁ
Vvt A Fgg FAT gl

4. O] & AT S & SIG Toheld HivhAT AT Hiekd glil g, Sl
faeenger Breeh #1 fAvwe Byeeh & aRafda #iar g, S SgHodar St
AR gl
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36 703536

Objective Question

37 703537
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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.

daReEasEds vfoPia (Caenorhabditis elegans) &, sERIAIX $r ggam,

HIfRT Hr ARear, @mar 3k RS g st & g@rr g@ar gl
U e H @5 H & Hidd T AT TEr g7

Ifg AB 3R P1 SARITAZRT & TARcA® aiish I 37eleT fohar ST or AB
FIRFN 37 G FIRFT F =20 ST Tg AT Sdr 2l

S Hdfd SR s & v AB fRsnfaa gidt §, 99 ABp, P2 FifRier
% WY RER BT g@rT ABa & &= & arar 81

AB IR HI fafIsear, #HIREhger & 39T el garr AREa
grar gl

ABp HIfHT F AeRor & AT P2 FRFr Arples 3o == &l
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The following are sketches of wild-type and mutant (I - [ll) embryos of Drosophila
melanogaster.

TR O O

Wild type

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

1 dorsal : |

2 forpedo : Il
3. gurken: |l
- cactus - Il

o Y, gfafher Aoy & aeg war 3R 3cafkadt (1 - 111) s &
gl

TR O S MO

Wild type

AT AFeal & & *ia a1 v, ST 3R 395 FEA-ANT FEOTIRT & JET Tel
et i gRiTar 872

dorsal : |
torpedo : I
gurken - |l

g 8 9 e

cactus : 1l

—_—
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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?

s Brain
2. Heart
3 Intestine
4. Placenta

afe GFP-3ifiteasa e arelr oofia o HIREE 3R RFP-31fcasd #tt
arely IR SgRIfeFds el FIRIFHT 1 92T Hd gU AT qus oo
3o farar ae, o fRdr oft aRomedr spor & e foesr A F & Fla @
&, Fig A Ffadica e sifdegsa 7@ FEm?

ATeasH
gea

1.

3

3. 3T

4. IATT
Al
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A3
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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

PWN -
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1.  #Hoe 3R e

2. vwEmrée 3R wafEe
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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

TaE diedl # 9Yag AR & R et & 3 Fid T g Gid 30T

T geifar 27
1. =
2. TFrahe va
3.  39RYEg qAr
4. 9i9geg gfaar
Al

1
A2,

2

A3

A4

Objective Question
41 703541




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

phytochromes?

1.  Conversion of Pr to Prr

2.  Conversion of Prr to Pr

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

59T # ¥ Pl T T, Yicudulshl & ‘3EIcd 3hAUT T el caredr Fidm

g2

1. PR Prr & 9RGddT

2. P& PrH gi@dd

3. Prr & HIRAFIGeT H Feged H AT
4. PRI $IRIPEeT A Hogeh H T

Al
{xz
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Objective Question
42 1703542

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

Reducing sugars
Mannitol

1.
2.
3. Galactosyl-sucrose oligosaccharides
4.  Non-reducing sugars

A= & @ Fi9, geat 7 TERI-EEiFT FoT F & g F Avare aRkdagd
& faw ga@ &7 39gFa g2

3=t QT

Afretor

SererIfae-gie sifoendassd
M-3rq=mdr ek

ol o

Al
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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

ST o ASSS Aled & C-HIRIHIT § Tefel ATl HITH HI HH e dlel
EHATA, Hlewciesl # el 3HET IFd Hig 8 67

oo ol il

1. 42
2. 32
3. 22
4. 12

f“
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Objective Question
44 703544

Retinal rod cell cGMP-phosphodiesterase is an enzyme with subunit structure

as:
1.  aBy
2. apy2
3. apzy
4.  a2py



i@ & @ feara s R cGMP-REBIEEURIS TAEH HT 39-

SIS TITAT P AT 872
1. aBy
2. apy2
3. ap2y
4.  a2By
Ay

1
A2

2
A

3

A4

Objective Question

45 703545
How many times are sound waves amplified in the middle ear of a human?
1 16-18
2. 6-8
3. 9-12
4. 2-4
T AT & 7T FT H g J@r Faar a7 vafta gar g2
1. 16-18
2. 6-8
3. 9-12
4 2-4
Al
1
A2
2
A3
3

A4

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

feeT IgEARET (neurotransmitters) H & HleT e qieHr A wxdfta
BT €, 7 T FIRwEeT # Eh AT F a6 e F Faa ae &

Fo. L hoy b

TN gar g2

1.  FARCRATR
2. uUAhT

3. vuideEasea
4. T
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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.
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Objective Question

48 703548

2.0
Who experimentally demonstrated “Mutations occur randomly”™?

Alfred Hershey and Martha Chase
Matthew Meselson and Franklin Stahl
Salvador Luria and Max Delbruck
Francois Jacob and Jacques Monod

s “IcaRads aeTes 9 & gia & TAeEdHs ads 3 yaoT Far?
37ths gef 3l AT I

oY AGHA 3 thehfoled Tl

Tedsk N1 3 AT gosah

e
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Objective Question

49 1703549

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=185%; A=246%; T=328%. The base composition of the newly
synthesized RNA molecule is:

1. G=24.1%,C=185%, A=24.6%, U =328%

2. G=246%, C=241%,A=185%, U =32.8%

3. G=185%, C=24.1%, A=32.8%, U=246%

4, G=328%, C=246%,A=185%, U=241%

wsh DNA 3107, T RNA difeis &art gd RNA & o9 & sieaf@d giar
21 DNA Fuoie IS FT &R 96 G = 24.1%; C = 18.5%; A = 24.6%;
T = 32.8% g1 &d HA™T RNA 319] & &R Hee ¢

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

A2
A3

A4

4

Objective Question

50 1703550

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?

0
25
75
100

e Ll
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SfeehT siferaam 3 ssraferel go g E
FFAROH H TH 3cqRdcd, PIRAFGSAT 7T FTAAIETAN (CMS) FT gl

SIATETH Sl (Rf) T Tk qaediqe S & o Fogehra Sl g, & garT CMS
IAEATIT BT Hehell

STATETHAT YAFATTT Th TATT AETOTIRT

TH CMS T &1 RIGY & TF GAGIAST ¥ THOT TR @71 Wied Fi @t
FT TqUUEd Far 31T F2 @afa & frde ufaerg a7 Sa-3787H g

0
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75
100

ol

fxl
A2
fB
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.

Ll

gadIfold dTelehdl I I W & AT, 9 & do aIfgarsil & <arg &l

fafesr i go udlid & €
1. @ F AL

2. g Fr Fers)

3.  37d:HSe IS

4. aifgesr i TS
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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 dle S @a AT g arer J8 oI o (e 1 -6 7)1 =i ik 513
oA A Rag 1 daRge 7 v arac HF AT a1 T = & &
FaHr gad FH g T GHGaT 27

1. 9R9G udll Se fasrg 7 &=t o gedr 81

2. Yol i fas1a 3= aur @A &, UF f6A-3d 9% FI ISR HaT gl
3. i I« 9879 U9 A, 9l I Qe ¥ A BPrAr g1

4. f&F dar Ud & #Aw, J2 I 999 # 3dR-ged T&dT gl
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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

P00 R =
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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

it e @ AT See $o vgE g, S i [Afavar 7 gy,
FaAdTS T 3fed, HSAToHs! dr fafqedar (yus searar &1 3ega anfas
A §U) HR TUH FIAUNT IR, MA ¢
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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

SRS aTel 931 T Teh FHGH AT fAEdes @Rt ®Ad giar g1 3R &
TSIl & WA H 60 wetaar g, a 36 & WSl 1 T THg Hesrad:

i e

FIT EEM?
s 100
2. 80
3. 120
4. 30

f\l
fAZ
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:A4

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

= G =



HEAW AR TR gE9-aag fha sl fafawdn gieede & o997 §?

3TSHA — 33191, PR — Fesrores
3SHT - osToles; fhIaR — grsleles
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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

qled oletsl o & eediodl & Hel T9H F = S & FaormErer
FIG & TT TTIREVT FF FSaT Sl Fl IGRIT Fd 2

1. TEZIA 3R FRGIAA

2. 3HCT WETOT 3R HSAAYSHr 9EToT

3. @elaqsdr TREVT AR RGTHA

4. FEgIAA AR w@fAv=g sHafeaar

Pl I e
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Objective Question

58 1703558
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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.

B PO

= & @ Fi9 9 Ows, ~aafag 9. sfa F aefor a8 §2

1. Fcge 3R Uoiele, 99l &7 8 SAHET Uolcd W A Ll g
2. FYEFHAT 3ran/3R &f0w Updard H Fesl #A H ugfd

3. UH UhdarE H YeIUd g SIgl HEme Huy HA gl

4. &T YhAdrE S H ASS EHAT gl gl
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Objective Question
59 1703559

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 & a=T A FHR, IR F BI07T JF A=aT & Sand F 9O &Far
o &da T FdleTaH AT Ydol AT AT g1 TH SNARHA & AH &
SAaRE
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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

PRl PO

5T & § #ia I U 39UROn 9N-9edr & @g-faerE S SO wY

ThdT 272

1. T T3

2. E-=did 9&euar
3.  §TMET TS

4. 3eTH Taeurd
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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

e H ¥ FiaT 9SHT Hhasl (dishonest signaling) T T 3ETEI0T 2
. FeRTe Atsa
. scfue s
| TR B

B oW N -
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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 ggfae™, o & ART Teflded & &7 & off ST J1ar g, Fr ao g
A qTel FUA FT AT

T S GEY  TEEA & &I H 3UANT FAl 2

ar Siadl, shadl Tsh gal & fov, TREIE & ¥ Hgldeiad gl gl
TElawE Hod 3 Bhanstt & w3 anfaar afeca gar €

TH S, el & gead ¥ 89 Fed ¢ o Jar g1 Jc99d, U6
38 el 9l & 9fd srggfera ghar g 3R %o S g

P Lk =2

- 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?

P P =x

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 e A CaMV35S 3=I1ish & [SI90T H U eielshdl, I GAPDH
et & qof dars & Hsllel! sregspd FI sfasifegsd aar g1 @ & @ &l
¥ T fahod T 3UANET IRSHET e FF PCR @RT gfte atet & forw fram 5

Tl 87

1.  GAPDHSE & VFHIA-TARIST WSFRT T 39T |

2. GAPDH ST & Scr=i-fafeise UIgaRT &1 39T F:lh|

3. GAPDHSIS & 3ATaeh &9 &1 Jaued sieh|

4. CaMV35S 3=rgsh-fafise &1 3131 3R GAPDH-Tafrse &1 faudia wsex
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Objective Question

64 703564

FT 3T F4H|

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?

1,
2.
3.
4.

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

2.0
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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
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Objective Question
66 703566
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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.

AZ&Onm

Q_JJ ol LAJ
e

% 50%

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

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

L
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AIET-RNA

Hé-Taas

N

el

A2
A3

A4

Objective Question

67 703567

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

il

2.0



T 7 ¥ g AFer 7 Raw ot ufafsar & afieor & T geht &1

e /HE &7

1. RNA9IEHR, dNTPs, §%T, WSH<, DNA ¢F9ele
2. DNAWEHR, NTPs, §%%, DNA ¢oqoic

3. DNAWEH, dNTPs, §%%, RNA ¢&9eie

4. RNAYEH, NTPs, 96T, RNA ¢F9eic

Al
A2
A3

A4

4
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In which one of the following stages pontogeniculo-occipital (FGO) 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

3= A & oW U aeAT A, A EEG ARG A dieisiicishal-JFdiiaee
(PGO) TATE® 91T AT 87

00 N0 =

REM el & q¥ed 9gs 3R REM fHar & gret
ATA-REM g Rufa 2

S feafa

AA-REM fagr Rufa 4

B O o=

Al
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

i B

w faeamelt REEaE & 10 B 3RO ol § 3cdest el & @ET HI
IOTAT AT § TUT e 37ehs 9Iead 4T ¢

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

SYRIF 3RS I HETT FA & [0 T H @ Fled g Fgfd AT
e 3r=dr fAfer gef?

1. Areq

2. ATETHT

3. Sgerh

4. ATH aga=t

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

2.0



ST-ETART HTHAHOT H UF AT F geIA T H e, e HeTEa: 3R
g Helcd H HAT 303 HT JUF Fe & [T, IUGFd F9 HHAT oo GAAT
T e & § Fi9 @1 [Gwea @ uihar # (e 9 @ vavrar 3
F H 39AEN ek welRia war §7?

o o o
A
O

A2
A3

A4
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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.

il
QLRI

Which one of the following statements is CORRECT?

1 All four are of different folds.

2. All four are of the same fold.

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



e 9T & fov IR Fifefadr sma S for 1@ &1 N3k C, Wéa
g@er & N- 3R CHIE BRI HT &201d g1

T # ¥ Fi9 I T FAT T 22

1. gl IR 37eET-37c19T doled & gl
2. @t IR @A Foa F gl

3. (A), (C) 3R (D) g Ta=T & gl
4. (A 3R (C)TAR gt & gl

w [\ —_
N N w w [\ [ —_ —_

S
'S
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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

1 — (24 to 26) kJ / mol

2. —(181020) kJ /mol

3. —(30to032)kJ /mol
4. —(601to062)kJ/mol
A v I givAa wrfas gfafeanst v smrRa @ [1] sl gHteor
[2] % o HoleT [EeRIe (K o) FHRM: 270 R 890 &1

TIHIS 6-FIEHC  + H20 — Taiet + Py [1]

ATP + TSIST —> ADP + To[hIat 6-BEhe [2]

25°C WX ATP sl STel-3798ce I Hleleh HeFl Il grai :

1. —(241026)kJ /&
2. —(18t020)kJ/ &Y
3. —(30t032)kJ/ A
4. —(60to62)kJ /AT

Objective Question
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A propionate kinase enzyme utilizes two substrates, propionate and acetate, with
Ky 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.

ol
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NAHe FEa oo, g AT Wikgse 3T tffee 1 393 Far
g, ot e @7 K, XA & amer giar §1 9 F9 SfEFRE Higar W,
wraas ufafrar T & I 7 = J @ Fia a1 & [Ferea @@ 22

WiEAse & 39T #F &Y iaee 9 3me g
AIfdee & 39T i aX vfice ¥ g gl
Aifaaee & 3997 T &7 tRace & e g
AT & 39T H eX Tde @ 9RO g

P e e

A2
A3

Aty
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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

@7 & @ i @1 fahed voh IRURS GEEA &R JaAe H1 gifar g7

ver A-USt T & a1y eTRIAd
vél G-vdl C & @y eRgRaAd
R A-UdT T & @l eTRgAd
ver G-vdrU & |y &RgeAd

ol -
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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, TSIl 3 TSRS U= $ SR A A FS

Fua

A, TFd TofeplsT T §d g‘é AT, To[PIaaAdSITd Pl Tl Fhell & AT
TATSPISTd HIAYOT I F&T Tl ¢l

B. thaclel-1, 6-fS@wiEhe & adr g‘é HATAT TASHITECT I Ahdl gl

C. e g3 {od Iefhidllel, TATShIsi HYWINUT I Ushell g R TeTShisid
% TEC H IR FAT gl

D. AMP T T §31 &R, JeTSHITHCA @I Aehdl g 3R TepraTdsiele
I IR FAT gl

= 7 @ P9 @1 ' OFeT Taa FUT FI SATar 82

1. A3RD
2. B3RD
3. A3RC
4. B3R C
Al
A2
A3
A4

4

Objective Question



76 703576

Fraction unfolded

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 mM

1.0 1.0 1.0
3 3
= —
2 2

05 € 05 505
= 5
[=] -
£ g
8 e
= s

0 — 0 0

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

0.2 M urea; 0.05 % SDS; 4.5 M GnHCI
2 Murea; 0.05 % SDS; 1 M GnHCI
0.2 M urea; 0.25% SDS; 4.5 M GnHCI
2 M urea; 0.25 % SDS; 1 M GnHCI

4.0



Al

A2

A3

A4

Objective Question
77 703577

4

I fRRar & v egaa A, di9 faas, MolA (10 kDa) 0.5 mM X, MolB
(20 kDa) 0.5 mM X, @ MolC (20 kDa) 1 mM WX, &F#2r: IRAT, SDS qor
TEEAETA gEgiFass (GnHCI) @ fasfasa o 7w sr-afaa Wida &

mrmﬁmﬁaﬁgmﬁw;ﬁﬁﬁmw%l
MolA (10 kDa), 0.5 mM MolB (20 kDa), 0.5 mM MolC (20 kDa), 1 mM
1.0 1.0 1.0
e
; : :
2 2 E
505 E 05] 505/
c [ =
2 & S
2 g g
= B &
0 1 2 3 4 0 0.1 02 03 04 0 2 4 6 8
[Urea], M [SDS], % [GnHCI], M

@91 & ¥ Fia 3@ AR a2 & @A g Swd & afad 9ide & 351
Fr gEIT T gidr g, J@=T F gl gmey 7 afEter sruas g e #2

1 0.2M ?{ﬁ'ﬂT; 0.05 % SDS; 4.5 M GnHCI
2 ZMQ;ﬁ'-EIT;O.US % SDS; 1 M GnHCI
3. 02M ?J‘;ﬁ'-ElT; 0.25% SDS; 4.5 M GnHCI
4. 2M Iif{'-!'-lT; 0.25 % SDS; 1 M GnHCI

4.0



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?

LRSENES

A only

AandB
BandC
CandD

Ran GTPase FwshaT 3¢ el (NPCs) g@nT Tiaes 1 femd Freifta Far
¢l gaY GTPases #I &g, Ran T& 3fvgs Rfaa § St GDP 3iR GTP aw
e & FWereAs Rufadl 7 Algg & @Far g1 Ran-GTP usAleor &
FameferoT & Fafaa FROT &

A
B
C.
D

Ran-GAP #T shogsh H Te{cl

Ran-GAP &7 HIfIslged H TATATHI0T

Ran-GEF I &g # TRl

ShegehlT 3TATT AET, Ran-GTP & Fumefieor & Tgaar #id g1

Ran-GTP & fasmeliehior & ay & =i fgu ¢ fha fGeea & sl @er Fae

¥

Al
A2
A3

A4
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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.

=

| GAL Promoter | 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 RIS @ 90T Toldela-aid 3eadrs & f@T+or &7 Felifaa frar
7| foeeT YeRIT Uk =T F Aee & Helled H STJHACT Ul & IHEATA
& oI srer =)

I GAL Promoter I Novel Element l

$E AT IROMA el eleey g

A.  Fofeiat 3rar dtoiecrer $r surefa, AERfa i g SifRkeEt 7
SAGHA il i HEAT H FIrd g

B. cuGHiAT 9fadl, Wil A SIel 315 = & WA giaf|

C. cugwiaa gfar, 3m saghiAa wigl g Fhl 21

D. cugwiAd gfaar, MfEar & seler srvar e fBhd & afa ufafear
TRl |

qRFeTAT I TET A gC, Tl Feamfad IROTH arer fashed @1 1

shaol A 3R B
Fad A 3R C
A B3ikC
shaol D

oW R =

w NS} —_—

o
~
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Given below are some components that could potentially influence membrane
fluidity.

I. Monomeric G-proteins

il. 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, iv

iii, v, v

i, iv, v

A U I F "ok el I T FI FeTHT: TeAfaT FX T ¢

il ol

i.  UhodT G-UIEH
i. gRET Bedr 9d
i. TEwafafs
iv. BRI aredsEer dqeadn
V. relEelid
3H Tashod @I T4 TSr@H fSrodll Sl aTeldr I JATidd S arel Gl geeh
:al
1. LI
2. A digiv
3. il v, v
4. i, iv, v
Al
A3 3
3
Ay
‘ 4
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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 + +

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. URA3 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
Band C

P L3 PN



URA3 it &1 sifereafea, dre #ifte ar R I@a (SC-URA) wxaifia
Aread # AR ge &dr &1 9, Odr FIRe yr Fr g o § T
IUTHA & Al FAET H URA3 Sl 3aeAiiad gidl g1 Fcdeh IR oY
Fr Jr ar orer wraTAT a1 R giawdT # SC-URA & Gwfad gl #r &&ar
I EIfgall o Heltaew fohar amm g

Ability to grow on SC-URA

Log Phase Stationary
Cell Type 1 + +
Cell Type 2 . + =

Ao TosdetoT fou atw:

A. URA3 S, I wpR 1 & gstaa: [uasEles & d g ga 21

B. URA3 S, IR TR 2 H Aecdl wsspaea & Rua gid 81

C. URA3 S, IR 9hR 2 H Hefad: wliaT Vraer H Hiel J0RE &7 &
o g 2l

D. URA3 3, HIRIHT 9K 3  dler wraeem # fwamsredga g gl

A= Arcal & & FiF 1 T TE TISEFHOT g2

A3R C
B3RD
A 3R D
B3RC

il N

[\S) —
N N w w [\ [\ —_ —_
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S
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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?

1.  Aand B only

2. AandConly

3. A, BandConly
4. A/B CandD

3T TAsTTSlet-| A WA URGE & GUFROT & [T Hgca ol FB o&ToT
A eaf@a fpe aw g

A. AT IO & A TIAGA WIAY FT 7T

B. UG oI W HigTl= i fawsa|
C
D

UG W HIGTA I &l el
g IENgET & aifafegsit #r gfa-sifafaeara|

T # 9 9 v @ea & g gdr aeyor g2

Hael A 3B
hael A3 C
dad A, B3lrC
A B, C3RD

= A

A2
A3

A4

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

bacteria.

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

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

C. Some bacterial chromosomes contain enhancer-like elements.

D. Chromosomes in bacteria are stabilized by histone-like proteins

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

statements?

1. A,BandD

2. B,CandD

3. A BandC

4. A, CandD

shar) & sorgEt F apfa F X & Few A Fe T

A.

3fEFaR SHaTupsit & IUEE garmR gld &, Safs $o SavEl 7 Wy
IO HSE T

FHl Sar] 5 Thel OREA & AT S S 2

Fo St & OGS F HgEfan S ac B ¢l

SHaTopst & Ao, ffFel S WéEl @ Flitd gid gl

T Aeal & & =i a1 v g e FUar F1 GITT 82

W B
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A B3RD
B,C3RD
A B3I C
A C3RD
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DNA polymerase PolA has high fidelity but low processivity and DNA polymerase
PoIB has low fidelity and high processivity. /In 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 minutesfl X uM T7 DNA
40 minutesf 10X uM T3 DNA 40 minutes@ 10X pM 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.

PR P e
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DNA difaff¥st PolA # 3=a Herdardr (fidelity) freq e gshrar
(processivity) g &, 31X DNA 9ifafasr PolB & st HedeTar aur 3=
UhHAT 2idl g1 DNA EWuT fiT a1y 3fafsFamsit & fav, PolA 33X PolB #r
HIAT AT FT 3TANT FA G, AR CrallgAll T ARARA A &7 I Astelt
& 3TER fohar arm

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 minutesg 10X pM T3 DNA
Quantification of Quantification of
the amount of T7 the amountof T7
and T3 DNA and T3 DNA
synthesised synthesised

far & g aftoma $r 3ma 3mer w9 g2

1. dAferr 1 & T3 DNA 319 grem 3R afasr 2 & T7 DNA 3ifae grem)
2. Afer 1 & T7 DNA 318 g 31k afasr 2 & T3 DNA 318 glem|
3. T3 DNA =T a3 & T7 DNA & 311 giem|
4. T7 DNA gr|r aAforepait & T3 DNA @ 3ifah giem|

A2
A3

A4

4
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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 | . W
Msh2-Msh& | - [+ | - | + | +
30| == = — —-—
25 =
20| = - —
1.5| =—

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-Msh6 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 &fAguR Jomell (MMR) &, a1 9iéit @ smefierdl i @iei & fow v
9T TS YERT fRAT T v 5 (e g37) AR DNA 3ifare
S qe Pstl ®2Iel # Teh s C:C g, o At Ui @39 & A1 3SATA
fomar s (Sher A @ R §), S 99e C.C & &ifagur g 9 Pstl
TS oT: 3cdeed BRI SSAIA & 9REld, IROMAT DNA &I Pstl 3R Scal
Rl TegfFoes & qanr aifaa foram e 3R 3cumEr @1 0.8% IR
ST # Jegashordara R I

Polé + |+ |+ |+

Exol + | +

Rad27 +
Mshz-Mshe |~ |+ | - | + | +

20| =— — — —
2.5 7
20| — A —
1.5| m—

—

1.0

uTed IROTHAT & 3R 9X Tad FU I Ggai=7|

1. C:Ca3Ae DNA #I &fagur & faw Msh2-Msh6 Heel T TTaeTeha glal

el

2. C:Cs#He DNA &1 &ifdgur & faw Pold 3R Msh2-Msh6 @sher 3Taeds
Gold

3. C:CoHADNA Fr &fagur & faT Pold 3Rk Msh2-Msh6 Hehel e gld

el
4. C:CsHa DNA &I &ifagur & v Exol 31X Rad27 v g@v & fov
3 TF (redundant) 1

Al
A2

A3
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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 | - | - | = | - | +
FLAG-P —— ||,
I
ChaperoneH‘ — ‘ i
(=
Co-chaperone A ‘ — ‘
[V, ]
FLAG-P‘ . ‘ %
2
ChaperoneH‘ _— W_— . — ‘ =
@
(8]
Co-chaperoneA‘ — — — — ‘ w
o)
Tubulin‘_ ————‘ '§

Western blot

Which of the following interpretations from these experiments is INCORRECT?

1. Protein P interacts with chaperone H and co-chaperone A.

2.  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 chapercne H and protein P is independent of co-
chaperone A.



- TRETHGETIOT (FI-SFYAITATICA co-IP) garT FLAG-Rfegd Wéer P
3 AWIeT H @Y, 9T e BRAT garT gREAeToT fRar I SRl A
oM TohaT 1T 3R WEFIgFHIATSS (CHX) shr 3uffafd ar seuieafa # co-
IP fFT 3T co-IP e & gRoms A= @ v g

FLAG-P | - |+ | + | + | +
ChaperoneH | + | - | + | + | +
Co-chaperoneA | + |+ | - | + | +
cHx | - |- |- - |«
FLAG-P‘ — - ‘ o
5
ChaperoneH‘ _— ‘ L
(=8
Co-chaperoneA‘ —_— ‘
v
FLAG-P‘ - S . ‘ %
=
ChaperoneH‘ f— - ‘ =
]
[
Co-chaperoneﬁ.‘ — - il e ‘ LY
o
Tubulin‘_ _———‘ §

Western blot

o7 wAET T e caresit # 9 Fia d e 22

1. W&F P, IR H 3R Fr-TRAT A F @y qweww FFar w1 2

2. FRWA H, Had AG-GNT AT P F AT WER a1 &3ar g

3. FAWT AR 9T PF &g WER FA, IRWAGH & T&@aT g 8l
4. FWA HIRNEFP F &g WER 7T, F-ART A ¥ T g 2l

Objective Question
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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?

1. Aand D
2 Band C
3 Band D
4. Aand C

T o Fu=, oTias ARGRAET FA TragAr HR 3AH R F IR A R

T gl

A.  &T Biehesist, DNA 3iR RNA & 3’ ®iEhel Fl gerdr gl

B. S1#gfFava, 3+ gfa-¥ces DNA ¥ THa-Fcles &al Hl gerdm gl
C. DNA 3] &T 5’ BR dedie, 3H Uldleg[FelaIcIss Higelsl T IUTT NI

Far ST @har 8, ST T 2P-ogfad BEhe HHg H fABiEh R
DNA & 5 BR &I 3R FTARCERT T gl

Taq GTeld S H 3'-5' TFAIGFeH AfFHAar, gPCR # Tagman W& &
3 BR ¥ gfades F FFd FT g

=T fAFedl & @ i a1 v @t T FUAT F AT F TEGRT HAT &7

= P

A3RD
B3R C
B3R D
A3k C

4.0
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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 FAT TAEHNEE X (500 3H&AT 3Fer yafRse), fSEd N-goed
TR & AT I Tod 7 8ld §, & C-8R 9 KDEL 31fshd SiIsT
I, 3R v Rofi aefs @ iffiemera fRam aram 9RoT & 10, 20 33k 60 fAaer
& gead, ER T efareor fhar s 3R Adie @eeffia semgemiéla X-KDEL
& forT oie foRar M| 9o UTAETRINTT T sl GRITET 31T ¢l

kDa 10 20 60

60_ e
55— -

GlycoproteinX-KDEL

= & @ Fia @ Faa, 20 31K 60 FAaer H oG F 3= JUIEF 91
grel S7 Fr 3UTEATT Fr TIad: SATEIT FHLIM?

1. Hehd 3eTohA, S TATSHIGIET X-KDEL 30T3il & =T geran |

2. S HRANUT YT Bl & §Te Fengehiarclel X-KDEL, 3ol Tgeddl Siforr
A | gl ¢

3. TAEHMIER X-KDEL 3107, ER & qa-91fcd & 94, et # Tl g
gl

4. ER # F0Tadl =0T IihdT, Tegshiveled X-KDEL & AT g T+
U HHE T GgA Fl ¢ 3R FHS fques # afEa FEr g

o o o>
G [§} —

.
~
ES ~ w w ) ) —_ —_
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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 IRFT F dTeT geAqr # FFYOT N A HR FFOT RNA HT Al &

3TIATd Y, FYATH HAeIH IR FYTaH AeIH & @y qYRA s sl &
fReror A |gefr & ek A T AT v Al A, 9T 3R RNA F
AT H ACHT ST W JEA g1 e H F Pl IRITF FIAT F Th TN

Gz i

1. OeTad ArAA 7 WA 39 &Y W qufka g g

2. AEA-IET @9Ra gads Rufadt A, $o vsEd v seeE |
ATA-ATT FHT g 2

3. TgACH AIH H AN 3Fd B 3TN, 3elEs H Joll H Ul
3efdiesT Hi 3T AT HA AAT FLr g

4. 3FHEEA-3FS H AYRET, RNA Pol Il & H2iteld gaRT RNA HI90T i
HH FAT ¢l

Al
A2
A3

A4
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Which one of the following options represents all correct matches between
Column X and Column Y7

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 OFcal 7 ¥ $iT IO T, TOF X IR EEHT Y F AT gl @ Fa=

@ geiiar 82
T X: geHsiia AT Y: Ot T
STt fasTo B N-wRerSareoramia
B. veafaer ot i, CD44
LR d qaifeeg .| somEemEe 3T ToEeaNs
&1 faaiforer 3o 3afese
D. | s srahenereatar iv. |CD4
farsoy
1. A-i, B-ii, CHiii, D-iv
2. A-i, B-iv, C-i, D-iii
3.  A-iv, B-ii, C-iii, D-i
4.  A-iii, B-i, CHii, D-iv
Ay
1
A2 5
2
A
3
M
4
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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?

Aand C

Cand D

A only

B only

ol ot ol



SLN1 IITgY, S gfdgces YoTell & 19T g, Jg e H WRROT @gdd & fov
3maegd g1 SLN1 W agr Wea de 3caiadr (sin1) A ST &1 Th
QMNeThdl, TTSCIhlsd AR & Teh RTSISHT S CRE1, St SLN1 #F &g Th
REEDT Fieasl & S o gfaees Jomel & earT fFar atar &, & siffeafeq
FIh 3cARAd Pl SHeT T BITAN FIAT gl

IWFT IR & TRy & I # A sy Gw v g

A. SLN1 3R CRE1 W T & §1eT Tohal & 9fa wiafhar i ¢ 3
SH dg, CRE1 dire 9f@d &l s=rar gl

B. @difh CRE1 A # 3MeIIalgl Hehclel 99 H TRER foham wgT T Hehel,
gafaw g A aiada &t a6 sareen|

C. CRE1dRec 9Rad &I Fad TIciFed HI 39Afad H S|

D. CRE1 3R SLN1 9T & el weiy qaica &9 & 4 aid g 31k
gafIT CRE1 379aTe! ehelel 9 1 9 ar g 3 dee aRad a1
T g

7= F FiaT O1 TF FaT TAT FEr AT P AT &7
1. A3RC
2. C3RkD
3. HadA
4. HaelB

o g o
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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
@
w
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Time Time
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Time Time
3. TNF pulse TNF continuous
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o
<
Time Time
4, TNF pulse TNF continuous
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T HeAl [KBa W& NFKB gfdes & audr ¢ 3R s Afsey afdafa &
Ihe I@dl gl TNF & 39=R0T & [kBa Wil &7 f@gess giar & it & 9-
iR FXet & TIT NFKB Fegsh H ST &1 Fecaqor ¢ & NFkB & 3fefareara
qed H & UH TET [kBa ST Bl alel Ao U ShRIcHs Jfafshar dmRr
Ta g1 FF = 7 Fia @1 v 3@ NFkB widla 3iffea@a afadr &1 aeifar
g, S TNF T §&9%T g (a) I1 R (b) F 39 fear ame?

Pulse (a) Continuously (b)
1. TNF pulse TNF continuous
/
m
o
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Time Time
2. TNf,pulse TNF continuous
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<
Time Time
3. TNF pulse TNF continuous
)
o
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Time Time
4. TNF pulse TNF continuous
)
w
L
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<
Time Time
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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: BandD

4. AandC

FOT F v RAfFcacT #, REeT Asae«ad @&disddr ¥ difea I

et AT F1 399R I W@ &1 T e, = At & e daRTFaw

IR & THATSTEHAT JOTHA T IHTHACT FLAT ¢ AR FHH HesT A e

FAA Fg T

A, @l 4 AfIT & edoReas PIRHET & FAECROT ST Gt
(TBR) 3iFs1maT # DNA &1 3iejshdl f&cshel THATT g

B. M 1 % @all deieFeash FIRIFBT & DNA 3iTsha fooshel HAR BT,
fohe] wcdsh 9T & TBR &I 31Tshae f¥e=T gram

C. @it UM & o 9 3R 22 &7 el 7 & &I FAHAROT EIam g

D. @it ARt & o 9 r el 7ot 3R UG 22 HT BIEr T F
T TAATGROT &I g

T J ¥ *i9 @1 [AFeT T3t T FUAT & Ao T goATar g2

1. A3ZRD
2. B3RC
3. B3RD
4. A3RC

Al
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Objective Question
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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 IgG1.
A single cell can simultaneously secrete IgG1 and IgA.

The progeny of proliferating cells may undergo independent switching
events.

OOow»>

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

statements?

1. AandD
2 BandC
3. Aand B
4. CandD
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IgM+ B T weh & IS @l 1 HIRIFIFHT W Taifed har a@m AR g
A wfefaa fFm o sed 9 RE A& Wt 9 A gar eee ARy
TII3EEas §311 AMad fed & 3d W, Ig 9137 37 & F& F9 7 1961
yfeRel, $& Far H gl 1gG1 3R IgA gfaRel TuT Fm A Fad IgA
uferedr #Alse gidr 81 e {a=ee $ir o

A, HIRPT ST IgG1 F IRATAT g, aF 3T 51 X IgA # off aRafda

& |l &l
B. HIRIIT S IgA H aRafda g¢, ar 3 1 T 1gG1 # off IRafdd
& |l &l
C. U Ushd HIRNH, THh & TET H IgG1 3R IgA @fda & TFar gl
D. wRI3eTad HIRIABT H Fafd HIRAFT, FHad: Fad o=

(afadsr) gearsdt $r 3T ST FHar gl
=T & & =i @1 Twea gt @l FU= & AT i gouTar 82

A 3R D
B3kC
A 3R B
C3RD

B R

w S —_
£ e w w [\ [\ —_ —_

o
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A researcher was interested in detecting parasite-derived antigens in
Plasmodium falciparum-infected erythrocytes. The following Iabelling
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 #*S-Methionine in the media
D. Labeling with *H-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

e et F IR careAIRTE Sl F GHEd AreRaaweT J aeidl-
Sgcet Fichslel T Il o@llet 1 ol fole=T elgfelad YT fhe a1e, Jeaeend
. hedria ide & fasey ufavel ganr wfaveror-sm@erafoia forar qer
Fafafeoifa=er fRar s

e ) e

HTEIH H 2P-ATP @Rl dAdgela
AETH A PSS SaRT Aol
ATH # PSR ganT g
AITH H *H-gIEulsleiis ZanT olgels

= T

@5 & @ =il @1 ey AeIa: Reid-egcded Aldsial 1 9l = g
oA & AR B SR §7?

A3RC
shael C
Fad B
B3Rk D

P W N S

Al
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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

et
& E> F{ ‘ }
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o
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o
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URTEHS 0T I HIRIB fERINAE & Hafod e Fae o v g

A.

HYUT 0T F3f-HHR 37091 TR0 & Hr W f3har e g, 3R
38 faehra &7 989ash S8 dobld TIREATAehdd GaRT AFGRT sTgl
g TR

HITRIRT3T & JAFRIOT T, HITAIT STaHTT R FE H qRade, FHeir
31 A3 | 9gel URFT FEr gl it ARt F FuiRa arew &
afde gl &

FETST HOT A, TF FHIRNFT AT Fcdsh H TR Fr AfRrse Fvgr am=r g
S9 Ig, JCTY aidraoT " 9T B35 a1 W@l # (@ & 96 '
e == & T e =g gia 81 .

I HRFC ok HT SN, T g3 PIRBY H RER BHAT @R 206
&1 A FIRFT F aRer Fr afaqfd g § FAifE PifRewEt # v
IR HIRFT F TgT Fr 3ufeAfT fir sraear W HR F=ar gl

A et It AT F Tl H, el URTEE T ¥ HIRERN Herele X e
FT GHEET THE gar g, 3T FAAT F AT § Pl G TF =9 5
fasra X ameg gar?

Al
A2

A3
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Glass needle
removes cells
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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.

big Shet e FAYIASH ScaNAc FHuH FHT TTURCT & AL Iae HA 7

AT g1 bfg TR FAFBET AR g YHR FREET § g9 Af=Eqdhr qus

F g T B g1 99 37 Rrpi F Gewwda aftass f s i 98,

A o § 3% feoiihead at s e ST & 9T 9ol big Ted IR

=7 faftea Roahegg &1 Feg o

=@ vAeT @ P & 9 Sl ar gér Fsey Fepren & ghar 87

1. Owasie affase & 39 99K bfg T ISHT HITRASET & Fouhead
$r faRIwarsit #r 9T Fr

2. wada aftass # g7 R bfg I ISidT SRRt 7 Foarheay
#r faRrwarsit Fr arfea war g
bfg & quTd: Farad HIRET
bfg w1 fgeatheag 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 Y7

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. Adi, BHiii, C-ii, D-i

9T w8 3R Iotehr aweT fafRsean &= & a7 &

T X ETY
AT haT JelT U TASA

A | sSH2 we L | et & wreRIRRT e
3afrse W

B. | SH3 we .| o Bredr & fAaftrse
BIEhISANEeEsd & AT [
THE W

C. |PHuE | oY % o M-Iy 3T e
WA W

D. | pTB walx

AT TFcal # 4 il T TOFT X 3R &= Y & &= @i @dr Homer
1 geifar 272

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

Al
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Objective Question
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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
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

PWN =

4.0
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T Fledleiah SiId H, IR-HIRAT O ITEAT R, FRFHTS X, Heldel HRHTS
'Y’ & Fdfd PIRFET § & Tk @ ‘Ya Fafa 399 & o @ERT aar g
3T FAfa IR ‘Yp' Fafd & s9ardr 81 98 Ya iR Yp & o aeses &r
arr R # weia ar m 3fg X FReEs & gor 3 s ar aat aata
HIRAIT Yp Fafa &7 sr9ardr §

Normal development In the absence of
blastomere X

Y

e et

7g Ader, Y FReEs & Bieel W 3ufeud Pap5 & AT 3=A-apar & @
X ®RFHES T Fifad R FRE Pap2 garT AfTT gt gl

et aifee v fore are, Sreet 6, o & ameafes &9 @ 3 felt
HUIT I T 3R Y FRPES T IS F1 3gaea= et g

HisT @ T fFAR, for@d & X FRe@s gerdn 73 g, 7 aig e gfasa
e fRid FHem?

1. Pap2 @8 X FR% Ts 3R T THR Y FRFES]

2. T PR X FR$HEs 3R Teacas & & @fhfAd Pap5 Y #ReEs|

3. Pap2 @8 X #R& @3 3R TAcA® & & AfhiAd Pap5 Y FR&Es|
4. Pap5 @@ X #R%F TS 3R TT TFR Y FRFES|

w S —

g
~
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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’is 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.

STAIhelT AdATEeT & AfRTsh & W ‘A’ 1 ffasif@eaFa F sror goft

H 3ererdl &7 fduesd giar g1 U WEu-HquT Celiel ‘A’ & sfasfdeaiada &

FROT Tg ALU-URT AET giarl Safh 3R & 9 B & FeEoT,

Afeass # WET ‘A’ Fr ggadt fax@ca®a, =rE F1 Quea 4 S99 Fdr

g1 ‘A 3T ‘B’ eI JISTdl H aEdias § 8 HeAOhAT R g1 IR

qaEt & desl &, T # @ Sl ar Fhy g geme?

1. 98T A RIfR @I &9 @ 3ERE F @ & wafada &=dar g,
Safeh ‘B’ ATSTs® & fpamsit & gafda i & v @ifad aedr 21

. A AfETSF ¥ 9ifad UF Telee! g 3T B’ 3@ # ud aEy 2

3. ‘A AETSH @ Wiidd Us EGEAN § 3R B’ 3ER™ H TS ehd
IREHRTAT gl

4. A 3SRT H Fifdd T ART g 3R ‘B’ 3R & SIS Bieel A 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 C D A C|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 faFre & ve 9Ra® ABCDE #isel &, ABCDE &of #T il & fafde=r
IS € 370 % fafdest 97 aad g1 o1 A @ @i @1 Alse, gyad:

I and

2. and

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

A.

2 o =

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. A BandE
2. B,Cand E
3. A CandD
4 A DandE

4.0



AR FT HAA FYATAT 3 3T=T (CAM) dieit & Heer 7

A, STE aarERT & Gol U 3R GRS @8 GaRT 37 arell CO2,
T & ST FIRFIged H HCOs~ Higar Fr 31fdear gidr &

B. 3R & gRIA PEPCase T T & Z@RT 3¢9 Jaaalviace,
RiFasr & T gar g1

C. AT & R 3iFaaieiace, #de 3cUe=T LT ¢ A gRaddas &
Fifedd- ST Th PI CO2 TSI HIT ¢l

D. 3R % ek gRdeas & 39RYT & F [ucad I wiehEAaIssde
3¢ BT gl

E. CAMTS a7 § of G & ST ¢ T H ®leTH & IRY 3 CO2 Fr
Hohfegd HLT gl

Fe= Geal & @ Sl a1 v Tt 987 FUaT F ISl F RATET 872

1. A B3R E
2. B,C3RE
3. AC3RD
4. AD3NRE

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) 1 FTZ Mt H JUF ATScretel [EIHIOT FIA arel
SaTY], TS SRIHAANERA H Th 9T Tolc H 39PFd NhIFd 3R
HETH H Had A1 a7 Sg 3T & e o foT, Teh Siaro] el
Fr foram am3r 3R T R ATA # Fgafd F g 7| FeT # d HiT
AT T HAT TET 27

1. CERHAITAS JUTh & Th{IhIoT & HROT T AT FT 3T SATel/ITeATsT
BIa|

2. UESfEEH # FIREHT J9 @ 9 H Fger aider 7 g9 3l
ST g, aIaraReiy AScrel & BT & 5w, sEhr J8 # gEr
Ik & NS TATI |

3. aiaraRei gar @7 3uftufa d usenfaus SR Asges &l
Rz 718 T T gl

4. WA AeTH & [AFAT T W AT T FIRFT dhfeissq &
FATART & ST gl

Al
A2
A3

Aty

4

Objective Question

1031703603

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,CandD
A, BandC
A, CandD

R By =



TR A R THURTSA T Sid HelwoT, Yehrer 3 39afa Hiee $H 3ucreddr
& 9fa gaeadie &1 P Fo Fua 3Ed e g

A, CoTEES-FAAT Toeride Mweliesr (GS) Sl I 3ifSeaiad Tehrel gant
IITATHT BT B

B. 37ERT, vaURTeT @it (AS) Siia #r sifdeafea & aRa &ear g1

C. GS & 3fHehfera Fhisl W I gIdlr g, STafh AS, Thist &
3OETHT BT 2

D. Jofeli#e I Jolell H THIRTS 37Teeh HREETH Heat HdT gl

o= fahcdr # & Hi9 A1 U Gl WEr FUAT & TS FI AT 872

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

e O Mo =k

o o o>
98] € —_
e E w w NS} NS} —_ —_

.
~

Objective Question

104703604
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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

=

wrethe Rwa (SPS), dal & Tt & Sla weavor F ueh Feeael

TealgH g1 A SPS & Hest H Fo FUA ¢

o o0w>

IREAFSEHERE TFHIS AR HFelF-6-Hiehe, SPS & fav framr g
SPS z&% foramar @I @i gewler & aRafda #% 2ar gl
HIERITaeor SPS &I @i et fawnrenfoetor AfSea war g
SPS gH® fFamaR @I Fhier-6-wiethe # aRafda & 3ar § deaeard
ST GRIST-HIEhT BIEhesT HI haT G@RT Fohiel # TRafcid @l e ¢l
ToehIaA-6-BIethe, SPS # wfsha srafed Pi AfSear sar 81

= & & *l9 @1 v TFhea asft gdr gaiast & uefeia sar g2

2

A2
A3
A4

Objective Question

A C3RD
A B3RE
B, C3RD
A D3RE
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4.0

Following statements were made with respect to plant steroid hormones.

A.

o

o

m

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

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

The first plant steroid hormone was isolated from male gametophytes.
Plants deficient for the steroid hormone brassinosteroid show
underproliferation of phloem and overproliferation of xylem cells.
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,CandE
3 A CandD
4. B.Dand E

qreq TesE gAfAr & a H @5 FaT Fg a0

A.

S ¥CUSS BHAMA & ¥ §F, TaT TCUSS FHAtE! & AGT oo H aI¢
i i
mszﬁmmsoﬁuﬁa;m@aﬁemmgmm@f@ggm
¥ g H2aV0T F AT F2 9 g F

TEell TET FUSS g, X IAFGHE 8 JF fham amm|

T g dffsecdiss f FAT are 96y, Givag F ~ATgRiGHas
2T % HIREBT F1 AfATiesas JGRid Fd ¢
wawmmgﬁﬁﬁﬁm%midqﬁﬁdgdmd
& Aear g

= 7 & @9 @1 v OFca asft @dr =t & gAea # gAtar g2

e o=

A2

A3

A B3RD
B,C3RE
A C3RD
B,D3RE
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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

Y7

1. A-v, B-ii, C-i, D-iii
2. A-iii, B4, C-ii, D-iv
3. A-ii, B-iii, C-iv, D-i
4. A, B-iv, C+iii, D-ii

4.0



ABA, dIedl # I d1d & Ta%ey AgcaqoT offFeE Fard g1 A @niofr A,

TAFH X, ABA Siaweaivul/fages F Fo Hgcaqol TearsAl H FeRid fmar
AT B, T R FEA Y, 39 TearsAl & 9HE FAT P AT w2

T X (TealisH) TTFAY (P

A | o-fag-TareEIfReATEE I | ABA 3999 & 3ifedieRE o
SESIE T H giEafag gar &

B. | \mermeT P450 AsiEes | - | ABA & udu-giHa waww @
(CYP707A3) Seqres

C. | ABA To@Ifaegramist li. | Srafeasr cames

D. | gt V.| ABA #r ga% dT-gEAd

T H S

e I I S Te X 3R T Y & & 9g A H deid

Far 27
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
Ay

4

Objective Question
107 703607
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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 B1
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. BandC
3t CandD
4. Aand C

€CT o 3TeTehdl TRl &I Sccleled, §ad & WISHAIVICT #AIS (SA) ¥ Thariasa
F 3cUIeA HT ST F 93T 3T gl A5 Faa =@ R &1 FEUoTET F v

AT T &

A. h'f@egd Jatg (In) ®1 fae@or gumE, sl SeiEr gaRT ue S gl

B. 3fsdr BRI ganrT Afad AR-VAfha p1 ufEdicer & dua &
HorEa®Y HIRIAT & ik cCAMP I gefer gialr gl

C. & g§F H=aU-HIRISR cAMP, FMET AR (L) Ca™* el & Geled A
FEr T FT gl

D. dleedr-ca@id L Ca™ Il & Gold H Ca** Yag (lca) T Bl

A=faf@a & Fi9 a1 [eeT gt g7 FUar F G F TGRIT Far g7

= i oo

A2

A3

A3 B
B3k C
Cc3RkD
A3k cC
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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
ARINF A=A F gRE, Poo A # 9Rad= (S Poz garT e gar &
e W fRARAIeT sifedled @ 3 §ded gidr §) dfed F3 RINE
ARG G@RT WfhT AR # sl gus S g1 fAetatad
SEAIfdd FUd SAH & Rl Pso F 9ddsT & fsharafer fr carear #3g §

A. SIH & eI Pso TRT AEARIT F d#e & @1y ST ¢l

B. U ¥ &R AfhT AARET & 3= Tafed g9 &, 5w pHA
aaa‘?raﬁm F’50363|'IFIT%I

C. dafhg AU d saH & g COz e ¥ Pso §€ ST g

D. 3R 9RIfETd sgiFaal # s =H & 60 Fee & iy, 2,3-DPG T gefy
Gl @ 915 ¢ s IRUFAEa®T 3T Pso Iod i gl

=faf@a & Fia @1 v QFca @it ggr Fa=t & e F UGiRa Har
g7

A 3R B
B3k C
Cc3RD
A3RD

w02 Do -
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Objective Question
109 703609

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'yY
a Ad i 12-30
b B i 30-70
c AD iii 70-120
d AB \% 3-15

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

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

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

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

. a-v, b-i, c-ii, d-iii

AT & faffiest 9ohR & dfEehT deqsil & Yo (T8 X) 3R dfEehr smder
& ATl 397 Ho/fo (FIANY) Ft A= Faltaey fFam 3 &

i

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

A 7 @ 39 @1 v Tcd &9 X 3ARTET Y F & @ Fae gfar

€7
1. a-i, b-ii, ¢-iii, d-iv
2. a-ii, b-iii, c-v, d-i
3. a-iii, b-iv, c-i, d-ii
4. 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.

A and B
Band C
CandD
. AandD

R 7 Affe v Fr aufaTgaa fFafafer & e &7 @5 s fer aw g

CRSESES

AT Wieos afafafedr, 35 & $ g S 2

FSHT @RI cadid AIfgehIaEmROT g gl

3% H T=nheT 3R AR-Cf=hI %1 Faor 98 ST ¢l
3% H FAT 39T °9c ST gl

OO0 w >

AYIAA FRamafe & e & @l Ggl Fual & e # I

A3 B
B3R C
C3R D
A 3R D

= W o=

A2

A3

4.0
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Objective Question

4.0
Given below are the blood clotting factors in column X and their names in column

L

Column X ColumnyY
a. [ Xl I. Fitzgerald factor
b. | HMWK ii. Laki-Lorand factor
C. 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

. (01 e

TOFA X H Fd Thed RS 3 T8 Y 7 399 a7 v 7w g

a8 X TAFT Y
a. | Xl L | RrgeRTes =R
b. | HMWK I |sEbeteE i
c. | Pre-Ka ii. | TE3rEuEaT FRE
d |X Iv. q%a—{ T

=T A ¥ FiT 91 9IS FRA FT 376 ATH 5 1T JaT HoreT g

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

1
<

2
A3 5

3
Ay

4

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

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

B. Endothelin dilates renal blood vessels to increase GFR.

C. Norepinephrine and endothelin constrict renal blood vessels and decrease
GFR, while epinephrine dilates renal blood vessels to increase GFR.

D. Prostaglandin (PGEz2) and bradykinin decrease renal vascular resistance
and increase GFR.

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

Aand B
BandC
CandD
. AandD

FRIFETad FEIed T (GFR) WY giAfAl & I9d & fav @ s 'w
T gl

BN o

A. AR, tiehe, iR veEEfoe g aargfaar S
HHfIT T § IR GFR H ¥erd g

B. Ue=Srifoe, GFR §e & v goh Faameaar # aedma X &d
gl

C. HAR-TRAH 3R veSafae, gohra wraarfefaal #F gFfa Faa € 3l
GFR geT &d ¢, Siafh TRiehid, GFR dae & fow gehra [@daref=ar
#r faraia = & &1

D. urerdfesa (PGE2) 3R $EFER, b Fag-T ufaler &I et &
¢ 3T GFR sar & &1

T 7 @ Fla a1 v @FeT TGEr FUAT & AT T SATAT g7

A3k B
B3R C
C3R D
A3 D

il

Al
A2

A3



Objective Question

113703613

A4

3

4

4

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

A.

C.

D.

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?

1.
2.
3.
4.

A and B only
A Band D
A Band C
C and D only

AR FT FHAA OIS Tofelel I Hhedal W fET a0 ¢

A.

D.

W%&hﬁ%éﬁﬂg—ﬁa‘v,msﬁa%a@ﬁqmaﬁrm
faelwepl & waftq Sl @ HTAIRF FEaaiar & HROT g1 Fhll gl
T T HASE T a7 (RIL) 3@ A, e gy 3R |g-wear
fRegel &1 GereFor 1:1 % 3091d H giar ¢l

TSR THST g2r (NILs), Fi T SR-a1X 37Tad! 35t & AT JdiT TehoT
¥ 3¢9 & T ¢

SNPs ws1rdT RIege g8 &1

=7 Aear & FiT a1 v AT TEr FUAr Fr geiar g7

o o=

$ao A 3T B
A B3RD
A B3R C
%haor C 3R D
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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
rll mutants Large and round No plaques

The following two experiments were carried out:

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

Experiment Ill: E. coli B strain was co-infected with the above rfl 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 Il, 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

ool Lo

4.0



T TR 3R /1l 3eaRad T4 SAamopis & SHAT & HROT 3cde [dfdes
UhR & 3. P (E. coli) THET & Tlleh THRT Al BRI gl

. Fog wig
T43ﬂa-ru;m3ﬂ-m B K
T TR BT AR ReEer | okr 3k ReEer
rll Feafadt ge7 AR Mo IS Tollh el

fAefaf@d ar gter fre o

T | €. PIes & KTAE 9T &l &&aaT 11l 3caRadl T Hg-GhH0T APl Tollh
Sar g, S 8T 3 "rUser 8 gl
ST I 3R rll 3caRad! & AT . @lels & B Wi FI Gg-EhiAd ol

AT $H TATH H U T4 SHAOsiS $f §. Pllls & K 9316 Hl @A Hlel
& ToIT 3UZRT R 911| F& Tk WIed g@a’f%zﬂ%aﬂ?ﬁu@mm

3R 3deilehadl o 3MUR N HS Hdel 6T T g

A. AT g2Afar § fF ar 3caitadr velifas g1

B. UARTIIGATAT g ToF . e & K U3Ig I ThiAd Hlad dradl dod TR
T4 SIEIUTAIST - HAST T3l & holed®d delall gl

C. WA Il # 30K §. FE & B U3t § g v T4 Siamorsis & 39t
$ FaS HTB UNG H TFHAT A F AU Far A0 ar I s 92
3R 3Trer g

=T Aheal H HiT T@T T FUAT & T TET AT I a2iiar g2

Faer A
$ao B
A 3R B
B3k C
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Objective Question
115 703615 4.0
Given below are statements on concepts of genetics.

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

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

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

D. 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?

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

-

A9 QT Fya s s@uror W Ry &

A. TF AUIET (phenotype) H TH AR T F W & T &

___ ®EdE
B. ST 3fHeTFd H U oRIETd IRAcTe Sl Hollel o wgFollciss 3eTshd H
IRadeT & gl §eIdT g, Jeed FEd ¢l
C. 3Mgfa o ATy YAl AT FHIIHS THATE! Sl MEEr H FARTOTTET
¥ w7 F 3ffcmead @t &, Fgd gl
D. Th Tellel [ holea®d HAYIHAS Vellel dlel Sl HT Feg gl g, ol
Fed ¢l

=T fashetl # HlT @1 UF, el F WY AP 3UYFA HH g Sl U
Foar & T3l Raa TmEt #1 s & fOw @ 272

A — 31T3egeddr, B — 923, C — 3iddee, D — 39ymEr ards
A — 3aded, B — 3caRads, C — 3iffiexesraar, D — gardr ards
A — 37dderd, B — 929eid, C — faawor, D - 3ilvefees aras

A — 3T, B — 3caade, C — 3iddes, D — WHTa 'Tas

ol OO L

Al
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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. 1/4
2. 3/10
3. 12
4, 7/10
AT & BEhfad T & 3WHEr 3caads o fed 9R |lﬁ*ahzr§ﬁ§$m

AT §1 6 Shiel iddiy JUHE I 391U g1 IR & Aer-fHar & e aifde
W |l gfdeprd B =TT &1 38 Ul & arer-grer 3R AEr-AEl, 3 I’ 7 4
FH T HF U & 3§ @R & 92T g Hr 9ridehar Fa7 greir?

1. 1/4
2. 310
3. 42
4. 7110

5\1
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)
PL P2 F, DHfromF,

DH= Doubled haploid progeny
from Fy

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

et ol e
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A o Yo, Aar-far (P1 3R P2) & 9féid DNA Riegeht &, Fi 3 s
Tsh HHIOT § AR GIAT 3FOIT Hafd (YT A) 3rar Fr o Fafavas @ ared
Foadia (35 B 3R C) & g1

Teh AT FEIUIA (DH) Ush SIT®d ¢, S A deldl g SId Glel U Sfdaor
¥ I arell 3EfOIT IR & fAasfad 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 4T, 39 Yed (A & C) &r ygaa
FiforT 3 weiforss DNA fRegs 90X 3maia 2

1.  Adhad
2. B¥Fad
3. A3RC
4. A3RB

1

2

3

4
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Plant height (cm) %

Plant height (cmi) 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.
E G1, G2
&
=
2
---------- G2 o
G1 E
] ] | | o | | ] ]
15 20 25 30
Temperature (°C)
D.
=
&,
5
) - - G1
) = =5
= = G2
e | | ] |
15 20 25 30 Q. 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 —iii, C—ii, D —iv
A —iii, B —ii, C— iv, D — i
A—iv, B—i, C—iii, D —ii

= o






Plant height (cm) &

Plant height (cm) ©

U qed Sfifd @ ar fher 7 gt fr I W e AR aaeei
% UTg i gl arel IR Aff== aREufaT/sertr B REr a T g1 =y

A,

C 3R D # gaa 3R 3raad 3@T FAT: g FFeAr G1 31w G2 & faw giut $ir

OIS & AT A P gATdr &1 =T B # gad 3K 31@ad @Y s=aed gl

B.
= G1, G2
&
=
o)
---------- G2 o
G1 ‘g
] ] | | o | ] | l
15 20 25 30
Temperature (°C)
D.
=
&
=
© =~ - G1
= = = -
= =~ G2
L) | l ] l
& 15 20 25 30
Temperature (°C) Temperature (°C)

AR FEF i eI A I IR FUT A= e aw E

S

gier T Fars WATHS FT & Sl heAl & SAA9sT & THAad gl gl
gier i FEe F PBeadr had AT @ THIad glar g 3R SieausT #ir
g THG g Il &

Shers&y 3R a9AE @1 9 # FEs )W aEfes & 8 dencaAS gHd
g &

Seusg 31K araEReT S|t F ovwE Ol i FArE 9T g ar g, SET aEr
FEAT araraReTr F ufa @ea gfafear g 2

foeT fashedt & @ &l & v ToHl 3R 3 deei®y sar@nsit H e
A 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 -]
4. A-iv,B-i,C—iii,D-ii
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The table below represents a list of animals and larval stages.

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

Which one of the following options represents the combination of all

matches:

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

correct

4.0



Jrar & 712 groft Sar 3R 3o et $r RRafaat i g &

s o foufa
a. — ] -
b. ra R i e
G e i cRiegeT

F =T [OFear & ia ar v gsft g Paar & gIe 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,

2
A5

3
Aty

4
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120703620

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

wc L e

4.0



e @ IiAT S, o 79 & TIgI@=T # did ogiod ISI 3@ @
ggaTe AT g

\
D &P\ B
—( O

\ 84

1. A- 9T, B- AT, C- dlifSser
2. A-oFAT, B- difsdgd, C- ®eaA
3. A-9ferdT, B- T&A, C- oiF 1

4. A-iifSege, B- 9T, C- &

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

) [N

ﬁmﬁﬁﬁamﬁm,aﬁ§éﬁ$m¢uﬁwﬁ@m%1

IR < HHETT < SialH < TErEr
IEET < HEH< TR < SiarA
Shatd < 9 ds < HHET < S
SETET < 9IRS < WHeT < SHare

o G [N e
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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

Scrub forest, Chapparal vegetation, dry grasslands, riparian forest

Shola grasslands, alpine grasslands, tundra, warm broadleaved forest

3.
4.
=t fawredl 7 @ #i 9T 39eERdT #F 91T S arel Haft Sehdarar
Fr AT FLar g2

1. aIRTA oo, 35U cadId auIas, 3SUhica T JUTTAT del, hoNT OrF &l
Har=T

2. GAMATT o, FOR GH H Aewd, Yh FlegR dd, SUrOrRfeaez A
ae
SIS &, IR FAEIAT, F T F Hae, RaRee a7
oIfel O & Hele, ITa9ady O & HAeld, g1, 13 S arer

(warm broadleaved) ds
fM
fAZ
:A3

A4
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123703623

4.0

4.0



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

table.
Plant pathogen Taxonomic group
A Phytophthora infestans ] Bacteria
B Cladosporium fulvum ii Oomycetes
C | Ralstonia solanacearum ii Nematodes
D Heterodera schachtii iv 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 GRoft & qrey Aot 3R 3 afhT w@Eg % A R e gl

oW N o

aTed Iy affiha g
A | e sheda i oy
B | FlsivuiRIA woram i | e
C | wereeifaar GivdiaR i | s
D g gdudr iv FaH

T3l @Er o ara @eea &1 99 HIfav -

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

1
A2 ,

2
A3 3

3
Ay

4
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124703624
The table below lists nomenclatural categories in column X along with their
description in column Y.

Column X ColumnY
a | Homonym I 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 iii. original name of a taxon on which a new

combination is based

d | Hemihomonym | iv. 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-iii, c-ii, d-i
2. ad, b-iv, cHii, d-il
3. adii, beii, c-i, d-iv
4. a-iv, b-i, c-iii, d-ii
e TRol, ey X 7 aAveufa AT 3R T Y & 30 faavor @ Avfaey
T B
TaFT X AT Y
a | gAEA i- g aa Agusik T s e &
oY g &
b | z=zafaa I wh qier 3 vh S v & gfaufes
AT ST s
c | afzmfawm ii. Teh g3Teh T el ATH forg 9 Tk a7
AT 3T ¢
d | giem=as iv. A g3 & ar Iar ar ¥ 30w Jder ar
3USATHIT dTel dATAF ATH, ofdhed Heed
ATAT arer FETR & T

T & @ Fia Aot & @8 &7 F g &

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, dii

e s
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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.

aIRFPfafr ToeTT SFae HHeH Telfadl & 0T & AT & Fl SA1aT aidm ol
oo Revedt & @ Fla aIRRufadr Fer 1 v [@eivar a8 82

1.  SATITEITRT THMETAT % FROT TH Ald Hl TAET Fard=T|
2 a”maiawqaﬁwa@w%WI

3. TA&eT & Wokd®yd UH WEH Siel @ fEerdr|

4., TERT STSAT T FHATAT ST AT

A2
A3

A4

4

Objective Question
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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 Fu=T @ Sfaal & #vg §uyY & grfada afomAr & i g1

OO0 wp»

Sfaar & 7T Fea e

At SfaEt & Fqer A%d @ heara
gl SO & aedia® ohd #T $harg
AT & FeF oefuT AT

= fashedl & @ #i @1 v Ferfaa aROMEAT & FEF FH==T FT =AM 872

e O R -

A2
A3

A4

4

AR C
B3R D
A3R D
AR 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

E I

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. Nppq = af_jm
2 Ne= (12?\&)
3. Ny = &:L_tia
4 Neyp = e



T SAAHEAT S AT AT (¢, t+1) H TXEEERIT (exponentially) JEfer T
2. F AT g3R 99 Nt = RN, & ST8T N Ja8EIT 3R A 3fHEg ==ar g 3k
R gefel eT I SHIT al g1 e §uY & 37 Sl sed 3R 7T,
gdcg 9¥ X & 87 J99E & ggd &Har K W TRafeor fr 35 s
gl T =T & NN T N T BT & 9§ @d A = gl

-
H

N¢Niss

| -

0 N, K

gF AT B Siisa arell 3@ & fav 3@ geeor o aehd & 3k
HAUSATAT HEY & 3 Teled AT STAEEAT Fefer & faw v Alser
e Y Fhd g1 (R-1)/KF ageied X @7 # & *la Tér g g
STTEEAT JEf HT SATEAT T 872

1 _ _NeR
7 t+1 7™ (11aNy)
2 Npyq == a%:
(1+RN;)
3. Nt+'l == .NtR
P
s Ypes = (1+aNyp)
y
1
A2
2
“ s
3
M
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

TE FS 32 Th S T 400 AR F TH g (FEre) F Aw § A
VAT 6 T (SHHT AUTHAH Siaeehrel) dF @l TS| FeH ¥ 6 INf ad Th
|l & 377 JHeRTel W 3aTeHiaar I |@&AT 400, 200, 100, 40, 20, 10, 3R 0
g1 deaI®d Uid eafeFd S=HeT 0.1, 2.0,3.0,4.0,4.0,3.0, 3R 0.0 g1 HeT Islelel
&¥ Ro =T 87

252
292
2.36
3.20

P B
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A3

A4
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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-gisg w& 3@ g=dec A, S 3R F gdca (~ D=N/2Lw)
I 3Hiehad & foIw 3ifdrhfead foham arm, N Siq &= o)

A Fus, gASe vfagas & dag § gofad IREFea=31T & g2d gl

D.

qg @ wifdehar greee 3@ ¥ gt 9 A S8 81

TR S AT 87 A vhEA Faka 2

STt = PR GHS Sdm § 3R 30 IR 9fd=del & SN sad Th
o) \ga fRar o=

WN 9 Seqg3it 1 TIiAshar 1 & @rr Jgf=d Far S|

39 e F 98T FIGT S [T gl T H IRFPoI31 H

glaaid &ar g
1. A3R B
2. C3RD
3. A3R C
4. B3R D
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The given table shows the annual Net Primary Productivity (NPP), season length,
and Leaf Area Index (LAl) for various ecosystems.

Ecosystem I enzteha(sc?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

il R



& = wrol fafdesr aiifeufas a7 & v aiffes ey aruffs scoresar
(NPP), g oaTs 3R uelt &t g (LAI), =t guifar 21

gREfas a g oY | e NPP Fo LAl (M2 m?2)
(&= (g m?) >
FSuThfeadl a= 365 2482 6.0
FHAAST aoF 250 1550 6.0
=l 100 180 1.0
HEEA 100 250 1.0

fAe=t fashedl & @ Fla @1 v, "ed gu NPP afd e afdy g oot &1 &
LY HH P a=MTar g2

1. ATEAA > T > Fourhieadt g > Faefiarsor g

2. FUrhicddl gl > FAMNASOT e > 3T > HEEAT

3. I > ASEAA > HEAAST g7 > Feurepieaddl g

4

FHRMAISOT &e7 > FUTehieeel def > AIEA > ggT
f&l
52
{\3

A4

~ ~ w w S
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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

sfager geit & 39T fFar Smar g

A  ffeea smerfeat, wenfaar 3k =it & #@eg Faguan

B. fafd= smarfeal, uanfaat sk gt & #cx weol & ga=qar
Cc. ffee= smarfear, yonfaatr 3R 3ot & #Acy @HE=T gl
D. 3Erfear, yaraar 3K g & &eiwesr fr Frafcas Agarnl

FWFT FAT H H, FE FoUA F TASA FH 999 FSw S g gait

Fr 3gAEEar S gad dga7 AT gl
1. B,C3RD
2. AB3RD
3. AB3RC
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. 10
3. 152
4 7.6

Bfcs FRfaT TH FTAEl Tolld & GaRT @il gl Ycde 500 sfFaar
(0.20%) & & SETHIT T H Ig AN glar g1 erel-dieqasT HIor S 93T

A gY, 38 A F AT wendr weliar & dargsh cafeadt #r afderd §
1. 102
2. 10
3. 15.2
4. 76

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. Amale is related to its mother by 1

D. Amale 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

D) IO

4.0



=T FUeT, THHIHAT, IFIOIAE a9l (haplodiploid) e & <afSeat & #ex
AT AR Heleedl & a8 H gl

T AET 39 I9 @ 0.5 % @RI et §
T& ATGT 3791 915§ 0.5 & GaRT §efad &
T Y AT AT 1 % ganT qafda g
TH T IO T H 1 F AR @A §

oow>

T F @ i a1 vk Ahea il G FUat & AT I gATar g2

1. AB3R C
2. B,C3RD
3. AB3RD
4. A C3RD

A2

A3

A4

Objective Question
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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

2%



A2
A3

A4

suifas Fifaga sRIT X ¢ & o snfcaisacrsal $1 e Feel &1 59
AT & AR N/ 3H AT 987 1 =79 Ff0 S Fre SIqs, Saa
3T gl STl HE SAdloTad TRITael HIST HI 8, FH Tl FFead fe@rar
gl

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

b

Al

Objective Question

135703635

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
Aand C
BandD

el B

4.0



=T Faa A g & [ viawar i sarear :9 2l

A. SIEIAT IUATIATAT 3caadss fade # gafad ga gl
B. UIIATE 3caladsl @fd & Td g

C. g & wHigand gfaeur s &1 siara 3= g
D. IUIIETH! T 3T &7 W 3caRddd afad #d gl

ST [Aheal & & FiaT T T A 999 & el A A & IR 7 TEr

el g7

1. A3RB
2. C3RD
3. A3RC
4. B3R D

Al

Objective Question
136703636 ) ; ) )
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 Hedh Wallld H UIGardd, Tehal Siled GaRT Hafd giar ¢ gl ot fags
qrer T Teltel (W) FeTeT 3R SiTelgsrel dTel T Tollel (w) 3T9SITEr g1 Al ofifeie
500 safSeat T ve JTETET & ST61 320 H SATHT WW, 160 H fawagesm it Sierved
Ww, 3T 20 & S99 ww g1

SH HEEr # Al Sliegwar 3T welell $r gfaar 24 g7

1. Sy 3MgREn 0.04 WW, 0.32 Ww 3R 0.64 ww Telrer

g W- 053 w-0.5
2. SheweT sgfaar 0.32 WW, 0.64 Ww 3R 0.04 ww Teltel

g W-0.8 3R w-0.2
3. SieAw&T AR 0.64 WW, 0.32 Ww 3R 0.04 ww Telrer

3gRaai W - 0.8 3R w-0.2
4.  Sfers&a 3mafaar: 0.34 WW, 0.34 Ww 31X 0.32 ww welter

smgfaar W-0.53R w-05

A4

~ ~ w w S}
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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. NaHCOs 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?

Aand B
Band C
Aand D
. CandD

I, idetide, Te[cHle Tar thellel 38 ¥ HYRd RPMI 3{R DMEM T ST
CO2 FSATIE H HIeTd HIRIHIS & S Ul gd HafHT &7 & Frar
ST g1 38 AfaRed Af2as sEwEae (NaHCO:) 3T HEPES @1
3IIYTRITS (F%N3T) FHHSb & §F H 3TAET hAT AT g1 ATETH & aR H
S ST Hg 1T

A. TSI 5% CO2 RPMI H HIfNHT Haetlal & fow gsead g, DMEM & faw
CO2 #T $s¢ad digar 7.5-10% @il gl

B. Ifg HIfAFST A old FHAT dF FSANAT & dgY FAY & Ja"=
IGT 8 df HEPES 3Ma’T+ ¢

C. Ife HIAFT Fl o FHAT T FSAMNAT T 8T HAL & dIHT &
T@T g af NaHCO3 37/a3ds ¢

D. ¥ FRFT el ArTH A IS & Fo &l & v FFfg g § o
A3, ATCTH FI /AT F ol ¢l

ok o0l

T 7 ¥ *i9 @1 v+ [GFca Tl & FUaT & AT I gATdar g2
A3R B
B3R C
A3R D
C3R D

il
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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 |l shows a genetic map for the linkage group
which has the gene for pathogen resistance.

I L.
A B
Az— ——
— "
— B3 44— =r
——B7
——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
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TH UIGT T, P FEA (A) #H 37 TSAd (B) F Wi AaRrdr Sie
Pl TP H P T iolal ST g1 =7 o1 99 |, =g A T B & DNA
I I el g1 Uer |, Wl W ¥ fov agafes At
Zoifar &, o 9 eretaTs ufeRkieT & o Sie gt 1

l. I
A B
AD — —_
T A2
—— B3 44—
——B7
—1— A7
e B7
A?—

T & O Pl @ v AFeq A, FA BRAM3s (FG) 3K dFam3s (BG)
TIT g =gl & WEI TG 72

FG: B3, A4 3iR BG: A2, A3, A7

FG: B3, B2 3k BG: A1, A5, A6, A8
FG: B3, B2 3k BG: A2, A3, A4, A7
FG: B3, A4 3iX BG: A2, B2, B7 and A7

= e s
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A3
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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?

A and B
CandD
D only

Aand C

ol



URSie Gl & aR A @e 5 FU 6T v g

A.

CaMV35S 37ARTh-GUS-35SpA FHE I Teh FITCROT dlgeh I 3TART
Y AT AT IR GeY, GUS ST &t 3ifdieasa st & fow sugesa
3T FI SHAT I AT & HROT, TaaT IRe=T TSt # GUS
W F fFeatad TRl 7 Beare weitia & aFa 2
JecHl H SATHAT TeREd IRl e F &l IAdderar Hi aid
Fel aTell U GRS 9T, dReist dier & 39Rafad dq& 9l &
Y Tl FHOT W, TR FETOT T8 & 4T 3:1 % 30T & J20h
BIam|

gHS HIfSd HefshAl H, FAY dleiefEafaelisor d@ha #r aita frar
§mwnﬁa,@mwmﬁmRNAmﬁﬁmﬁmﬁﬂ
ST |

gl ISl faLiwsl F T @1 a1 & fow, ' Sa-Rutaseer g3
q vod% faows & foIT T FAGIHST Uohel JiATAid IRt gl &
HHLOT E@RT, Fo N &, gl arehfaat & faw gageast v der
3¢9 g

7T H ¥ Sl G1 U [dhcT had Tl HUAT & GAISAAT PF ISR HLm?
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4.
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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

L

2

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.

fordl e waeremer gdetor $r Jawer, M & gRomaAr dr o adeen &
HEST-3IeRT @ oIl F3eh fHAT ST g1 3eTeXoT & v, aores Asal &7 ead
TFT oA (WBC) & forT dgsi-37aRrer 4,500 - 11,000 HifRipro/Asshicicy g1
TH Teal-37cRTel T 3Teheled, TRIETOT E@RT Fham STaT &

Al
A2
A3

A4

TIEYT qIEDT HT U T3 AT &, 3R HGST EET & 2.5 97.5 AdaH!
& HET U FT HTholed FIF|
TS JUEH FT TF F31 TEAT &, 3T Tl 96T & 53 95 AqddHHT
% FET AU HT 3Thole] |
Ao gUEh! I Th g3 TEAT &, AT TG EET & 58 95 ATadHh!
% FHE ATl FT 3ol Hich|
e Ge gIER FT TH 957 FEIAT &, 3R TEH EET & AT F ol
3N A [T & -1.64 3 +1.64 & FET 37U FT 3ol |
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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

il



faezfiat & @’ @Hgt (A - D)% I giaRad F& & faw wgr amar & =
qoT %3S Hgadl (CFA) # 3iideg@a (OVA) @t ufeRféid quF # 3cde
Hfa B FIfAFT, a3 OVA & v gfadas gfas gfafsar (Fror giafam)
Ffia X FFhdl g1 gl A Aefafaa g3er e

wE A ¥ gt 3 v & dre &, s8@ OVA-STT ELISA woet #
e 3R few@rr % 1gG 3T IgA wfa-OVA wfasr 3ufera o

g B & Rgmfdat @ aws & siffuwser & g coareaAr HifRewEt Hi
f@rer, 5 6a & fav @aftia far 3R ELISA garr sifeadr # 9fa-OVA
gfeRfat #r @

g C & Tagnfial & vsF 3ushonl HIfAHT qer & w0y @ whiaa
3R @ & qus $T coleT FRFT THAT T8 FT A F Fhal o

wig D ¥ Ragmfiat 7 Aqws $ wdigr SRRt & 5 A & faw OVA &
3egiaa R 3R ELISA garr siffrcadr & 9fd-OVA wioRfarar #r fe@mmi
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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 desighated 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.

u eiemeff & CRISPR-Cas9 dF &1 9T fopar 3T v To RS ol & =
S8 et & ar Tolall & fiesT 9o &7 3caiade Jieia fFar ¥ scaiade

= yepRr @ sfafea fFar o &

S LA =

Tellel 1: Teh IFA3NICISS $T Alstel

Tellel 2: Teh gfFasiiess #1 facias

AfEd scaRadal @ 39 TR Jelied BRar S A §
1. UHTalliolsh IcaRadeT|

2. cfavefas AvAgeas 3caRade|

3. gfaudlionh §HYIHSH Scaiads |

4. fafE=gdr scafads|
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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.

(SIM)

Super-resolution microscopy Principle
(Column X) (Column Y)
A. | Structured illumination microscopy | (i) focused excitation laser point

is surrounded by donut-
shaped depletion beam

B. | Stimulated emission depletion
(STED) microscopy

the specimen is illuminated
with a pattern of light and dark
stripes to generate Moire fringes

C. | Photoactivated localization
microscopy (PALM)

utilizes variant of GFP that is
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~(ii
~(ii), B-(i), C-(ii
=(iii), B-(ii),
(i), B-

A-
A-
A- C-
A-(ii), B-(iii), C-(i

@ Dk




wfadifta geaeeit i dquifas fasieer aREHT a@rerr 200 nm &1 36 9 F
faearor & v #fA-dea geaehihr fawfaa Fr =21 A=, 33-PFaes
G AR #t FTaeeT X H a0 3% Aeud # &6eeT Y 7 GIm

(PALM)

gl
sif-Rstes geaeRi (T X) R (F9rY)
A | gafta T gewehid (SIM) (i) *Hfegd 3aad dw faeg, e
& IR & I 91 § Y @A
e
B. | sedica 3casi= g1@ (STED) (i) | #Afey freall @ 3cded A &
A RIH TIT 3 T Fehrer 3 dH gedr
F HH H wdred har ST &
C. | gerrer-uftha Tamerertor gerelddr | (1) | GFP & w&q &7 3ualr & g

g, ST o =8 3990 aieed |
et v Reeed garr wfha
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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 faganedt & e &7 J e & @R R A Hea & O Rega-
ge-gehsar fafr &1 waer famar faeaneff & semar f9 oAt g, vk aR
9T 9hSe I TRRAT F algde & fore Fer amar e garr gfmar # aree
fFar arm 3R fRw Irv deyur =7 v &

A. Ygd & 40 o2 g, RAfTea v 3k &7 & auw oz Rul

B. g&l faet 60 g gai: wshs Toad @ 4 Rfegd 91 38 e g arel
#I Rfega fFar 3R @t 60 = &7 & BE &)

C. o e 50 Rss T w3 et @ 7 Rfesa <1 3@« e R aral
71 fafeea frar ik @t 50 &t &7 & Bz &

D. = e 25 Res2 o= v=s ot & 6 Rifega o

fagzmeft #r di= daTo F AR F IR W HEET JER H A0ET & A
gl IAT| 3TeTHATI JTTETET 3R &

1. 600
2. ~B22
3. ~351
4. ~454
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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" Hela cells lysate
1 2
8000 bp |= 235kDa |w—
— N 90kDa | E
3000 bp e 70kDa |  cmm 1: Transfected with pCMV-A
2000 bp | -y
1500 bp 53kDa 2: Untransfected
g — 41kDa |
1000 bp |
J0kDa | e
-—
250 bp [ %kDa | .

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.

P L0 IO =



AAG ST 'A' S FaH BIC FART & CDS &I BamHI 3iR Xhol Tr@T (pCMV-
A @geh) W T CMV Sade & @I=0T # T 3.3 kb a8 H Falllad fomar
I

pCMV-A digested with Western blot against A
Xhol and BamHI on Al Hela cells lysate
1 2
8000 bp |=== 235kDa |m—
i _— 90kDE | e =
3000 bp (== T0KD2 | E 1: Transfected with pCMV-A
2000 bp | = —
4500 bp 53kDa 2: Untransfected
B | — 41kDa |
1000 bp |==m
30kDa | m—
250 bp | gkDa |/ .

WIRIA i 3R SDS-PAGE & 3WIad =HET & 3R 9T, Hela HifAarsir &
9 A% T @9 & @ Fil9 S9eaR 997 &

1. e A @H-Sges T 2l

2. W8 A WIS garT [dgfed giar gl
3. W Adggsieae g gl
4. SIS ATIHETHET H EAEEHA B ¢
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