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Objective Question
2 703502

The growth model for a population is

where N, is the population at time t, 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
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The chart shows forest cover as percentages of total areas of 6 countries over
the period 1990-2022 and their land areas (in million km2).

Land areas in millian km?
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The maximum change in forest area in absolute terms among these countries
took place in
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Objective Question
4 703504

1 Prema
2. Alice
3. Leela
4 Zarina

RO

ufery
ST
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1 1 I I 1 1
1995 2000 2005 2010 2015 2020

year

Land areas in million km?

Tanzania 0.9
Russian Fed 16.4
United States 9.1

India 3.0
China 9.4
Australia i

o1 9 & 5 39 P 16T §3thet & HIH 7 Sifereper uRac garm 872

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
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Objective Question

A group of 54 boys and girls was made to stand in a queue as follows: a boy at
the start was followed by a girl, then a boy followed by 2 girls, then a boy followed
by 3 girls, and so on. The number of boys in the group was
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Objective Question

A 1 mlong 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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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?
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Objective Question

Ais a liar
B is a liar
Cis a liar
Dis a liar
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Objective Question

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

et o
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Objective Question

9 703509 y 2.0
IfX >Y=>0,thenX%ofYis

equal to Y% of X
more than Y% of X
less than Y% of X
X+V)%of (X+7Y)
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Objective Question

10 703510 2.0
If 16x2 — 25y2 +7 = 0, x and y being positive numbers, then which of the

following may hold?
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1. 4x+5y+1=0
2 4x+0y+7=0
3. 4x—-5y+1=0
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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?

4
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Objective Question
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Objective Question
13 703513
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What would be the value of X ?
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23
20
36
24

19
18
32
19

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

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

Rs 20,000
Rs 50,000
Rs 37,500
Rs 17,000
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15 1703515

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

Bwn
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204g
40 g
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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 m3) in the canal over a length of 100m?
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The graph shows average run rate (runs scored per over) by teams A and B in

4

4

Objective Question

a twenty overs cricket match.

Runs per over

10
5 l .

6-10 11-15 16-20
Overs

Select the INCORRECT statement.

W Team A

B Team B

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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3 10
o
15 610 1115 16-20
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Objective Question

For any four consecutive decimal digits, the largest value of the product of the
sum of any two and the sum of the other two is

an even number and a perfect square

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

an odd number, but not a perfect square
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A ball starts rolling from the edge of the slope at time t = 0 as shown in the
diagram.

M
_I2 T (IJ T é

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

A

position

bl

1 1 1
L : 0 ) 0
-1 -1 -1

5 B.Z C.2

position
position

time time time

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

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

e P

100 m/h
120 m/h
220 m/h
440 m/h

GET IT ON
Google Play

2.0

D RTE @R 6 JfeTdT U Ided| & J@dIdR 91T G DI T T Hitel Wid UR Teld] 6l AIRD
321 4 om 3R a1er AT 10 om &1 RSTE 100 IR G R 22 e TP 97T 8l T SR dferdr $i

et e Ifey o &

1. 100 m/h

2. 120m/h

3. 220 m/h

4. 440 m/h
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Objective Question

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

PN

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 . ] ] 2.0
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
BandD
Cand D
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Objective Question
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Which one of the following pairs correctly matches the enzyme with its allosteric

1. A3k B
2. A3RC
3. B3RD
4. C3HRD
Al

1
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3
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4
activator?
1.
2.
3.
4.

Phosphofructokinase : Citrate

Pyruvate dehydrogenase : NADH
Pyruvate carboxylase : ADP
Pyruvate kinase : Fructose-1,6-bisphosphate
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1. IEhIhFEREAS : [Ace

2. UE%de fEgrEgifeiast : NADH

3. Urs%de wEiddos : ADP

4. UISEAT FEAS : HecIol-1,6-TFHIEhT
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Objective Question
23 1703523 2.0

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?
o} H
ol e
\N ca I \
|
H @)
1. 4 atoms; C' N, Ce Cfor¢; N,C« C,N*!fory
2. 2 atoms; N and C* for ¢; C%* and C for v
3. 4atoms; H,N,C* Cfor¢; N,C* C, Oforwy
4. 3atoms; C' N, C*for ¢; Ce C, N*!fory
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Objective Question
24 703524 2.0

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
1200.

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°.
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el
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Objective Question
25 703525 2.0

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

Nucleolus
Peroxisomes
Mitochondria
Centrioles

Sied IR A, [T F TGRAT ST HI HleT AT 3097 GRS T F Haol
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Objective Question
26 703526 2.0

In eukaryotes, nucleosome remodelers

methylate histone H3.
acetylate histone H3 and H4.

create DNasel hypersensitive sites.
degrade histone subunits.

T 3, i oo

1. R H3 & Afafepa war g

2. fe¥s H3 3R H4 =1 vRafefopa #a &

3. DNasel sfaaagaefier Ferat @ AT HEar g
4. e suswEat #1 fAufea wwar 21

B O Ry =

Al
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A4

4

Objective Question
27 703527 2.0

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

Protein glycosylation

ATP synthesis

Phospholipid metabolism
Iron-sulphur cluster assembly

P G Ry b
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28 703528 2.0
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.

gehleghra HRAF3T A, DNA gidspfa FIfRwr @ & S =oT aF AfAT @l
g, Fifs

1. DNA 9ifafRs dad HIfR =6 & S Fal A 39€AT 81T ¢l

2. 3eIH HHATA EFHel (ORC), 3E3H HI hael S Foll A HHATH AT g
3. MCM gfdst IR IF & S Fall H THRT BT ¢l

4.  MCM gforrst FRFT I F G1 Foll H THRT gIar 1

Objective Question
29 703529 2.0

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

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

SThgehral 3 DNA gfaeges #ia effagur & el foged giet arel, ot
WETA T TEr HH F4T g7

adi

1.  RecA, RecBCD, Ssb, DNA Pol Ill, DNA @1t
2. Ssb, RecA, RecBCD, DNA Pol Ill, DNA @TZatst
3. RecBCD, RecA, Ssb, DNA Pol lil, DNA &Tgatst
4. RecBCD, Ssh, RecA, DNA Pol Ill, DNA &Tgatst
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A2
A3
A4

4

4

Objective Question
30 703530 2.0
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 fac 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 FIAS H lac 3N F v [ & G FiT @1 Fo7 Toq 22

1. lac 3R, Lac A=A AR AT 9idd CAP il & gann f=afad

g gl
2. S oIS AR ISt Al 3iedeed gid g, ad lac 3N 3icafas
31feeTsa giar gl

3. O OIS 39S 3R ISIST TS il 8, hddl o« Jac 3T
Tt 3fHcTFT giar gl
4. OISt HT Ul H, EHADNI Yllelsh H HIFA ¢TI g1 Fehell|

Al
A2
A3

Ay

4

Objective Question
31 703531 2.0
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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

TsarAA-Hafta &ifaaed mRNA $r qoradr FEer & e e & & F

il L

T el g g7?

1.  mRNA f@gea

2.  dAgea W fagea

3. mRNA & T=aEA i &fais=r (Disengagement)
4. TsEEAE-MRNA AEEH fQgea

A2
A3

Aty

4

Objective Question

32 1703532 2.0

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.

FTITURT 8T ITaReT (innate immunity) & 9T # &9 & & &ia @1 &

FUT T &7

1. e AP AET (PRRs) g<T UfaReT & Uch gia gl

2. ORHA FGfaHAe WeeT ol Jael & A9 2

3.  He ufawem & fafsear fr saa ve gehtor @A g@dr g

4. e AT 3R FIRIRNEFAT IT IS FT =121, g Iiaer Fr

qRoTH g1
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A3

Aty
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Objective Question
33 703533 2.0
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. It activates Gp protein.

2. ltinactivates Ga protein.

3. It directly inhibits ligand binding to GPCR.

4. Itleads to the dissociation of Ga from GB/Gy subunits.

=T AT FlT G1 vF FYU, I6a A AYATITRT G WEAT & FTF0T 7 GTPase
TfrasrT WET (GAP) & Tl ST TET SHTEAT F:aT 72

1. TE Gp W& F e FIar gl

2.  Ug Go W& # ATSHT FEar gl

3. I T GPCR & Haldal & gl HI Ushal ¢
4. I8 GP/Gy 395w ® Go FT AHesT 4T gl

Al
A2
A3

Ay
4

Objective Question
34 1703534 2.0

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

1. They are specialized cell-to-cell junctions.

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

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

4. Plasmodesmata are extensions of chloroplast that interconnects the
cytosol of the adjacent cells.
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AT 7 @ FleT |1 v FUA 96T HIRF 7 Tgeddag F GO H A6 o7

1. 7 fdigpa FIRE-a-HRE s g
d go J9d ¢ S Secad! FifRET & Fife gem # SEd g
ferrcad! MR oA Bfcaal s Teeaagsit # iax %l
Tl gl

4. vgeadd, gRada® & AR § S wcadt SIfRwEt & Fiftewr gox
@t 3mE & Sedr &

Al
A2
A3

Aty

4

Objective Question
35 1703535 2.0

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.

fefofaa & wlear wua §Hdr 3 & gohera Iiafhdr & fov #Er g2

. Ca?" 3 &M 32 # YAl faerd I qwIATT HLdr g

2. 313 HT qRTFEAr & SR ToFHET Hiornial H afg-ARer ¢, Fwd
ST aforgsT & e Bid &l

3. %m?sﬂmmﬁﬁmwm@ﬁmﬁwaﬁ@maﬁ
It F AGg T ¢

4. <RIO] o i STl & &g Tosheld HivIhI3il T Hiekd gleil g, Sl
faeerger e 1w Breeh & aRafda e &, S agshopdar S
Aehar gl
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Objective Question
36 703536 2.0
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. Ifthe 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.

HiREaessdst vfeeia (Caenorhabditis elegans) H, SARCITRAT & Ugdl,
HIfr3T Hr AfRSear, w@ramar ik IR = @t & g@nr g@ar gl
s gy # @ & 9 Pl a1 S TEr 872

1. Ifg AB 3R P1 SAIRCITAIRT FI TAEIcHAS dleh § 37eT fhar ST ar AB
FIRNBT 357 AT PHITABIT Pl AT ST Tg GAIT: Selal gl

2. o9 Hdfd FIREN s & ov AB fAsnfsia giar §, a9 ABp, P2 FIfRIr
F AT IR FFIT garT ABa @ =T g ST 2

3. AB HIRH Hr ARrear, HRFger 7 3ulFud TR carr @Raa

giair g
4. ABp R F 0T & AT P2 FIRNFT Al 3c0= Fd &l

Al
A2
A3

Ay

4

Objective Question
37 703537 2.0
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The following are sketches of wild-type and mutant (I - 1ll) embryos of Drosophila
melanogaster.

heholel &

Wild type

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

1 dorsal : |

2 torpedo : I
3. gurken:|ll
4 cactus : I

o Y@fe, grafhen fAeaereer & aeg 9R 3R scafadt (1 - 111) st &
gl

TR O O O

Wild type

S Ahcar & & HiT T TF, ST HR 3T PA-AMT AGTOTIRT & TSI Tel
fHomeT At geifar g7

1 dorsal : |

2 torpedo : Il
3. gurken |l
4

cactus : 1l

Al
A2
A3

A4
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Objective Question

38 703538 2.0
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?

1. Brain

2 Heart
3 Intestine

4. Placenta

afe GFP-31faeaesa &tet arell oofiar o HIRFE 3R RFP-31fEcaad #itst
arelr URA SgAFas HeT PRGBS H1 FAT Fd gU fATh 7uH il &
3cdest famar Se, & Rt oft aRomedt spor & wrea e A A @ FlT @
s, Hig o gfaica N sifdeasa 7@ Ham?

AfeasFH
Tad

1.

2.

3. HT

4. IAATT
Al
A2
A3

A4

Objective Question
39 703539 2.0

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

o o o
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ﬁmﬁ#aﬁamtﬁhﬁﬁ@mrﬁaﬁm%d‘hﬁ&ﬁr?mmﬂ

Hegadial T TE FAST &2

1.  #Hoe 3R e

2. wEmiée 3R wifaa

3. BiEpSAIIRde IR JTFadNiEee
4. vdfad 3 grIwde

A4

Objective Question
40 703540 2.0

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

e diul # HIVag FARIAROT & SRIeT et # @ ST Tk A& Gid 3T
Y geifar 2

1. ==

2. Al v

3.  39Rueg gfgar

4. 9Rgeg gfaar

A2
A3

Aty
4

Objective Question
41 703541 2.0
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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 Prrfrom cytosol to nucleus
4.  Export of Prfrom cytosol to nucleus

5T & 9 i I@1 Uh, IrCaauThl &+ ‘EIcd ISHHAUT HI FaT AT Fldm

PRI Prr & IRGd

Prr &7 Pr & 9R@daa

Prr T IR ¥ Fogeh H AT
PRET IfRIhIged & hegeh H AT

P L9 e =

{\l
A:A2
{\3
M

4

Objective Question
42 1703542 2.0

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

Reducing sugars
Mannitol

Galactosyl-sucrose oligosaccharides
. Non-reducing sugars

7 & @ Fla, gredl A vFRI-EEiFd Fod F F6 g F GvarEg aRagd
& v gad F7 39gFd 82

rON

=R R

Afrerer

Sercifa-geie sfaederssa
AT-3r9=maft eepT

o

Al
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43 703543

44 703544

A2
A3

A4

4

4

Objective Question

GET IT ON
Google Play

2.0

How many amino acids are present in calcitonin, a calcium lowering hormone

synthesized from C-cells of the human thyroid gland?

o ol

42
32
22
12

HTST o ATSSS AT o C-HIRIHBST F efel dTol HIoRTH Pl A Hlel dlel

gt Sfoaeifaa & fraa sfiar s dlsE gia 27

o O IND b

Al
A2
A3

A4

Objective Question

42
32
22
12

2.0

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

P yieh

apy

apy2
ap2y
az2py
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45 703545

46 703546

GET IT ON
Google Play

Fafaf@a & & A T3 FIfRET cGMP-BIEBIEET RS TAEH Hl 39-

SHIE BT Dl A 872

1. aBy
2.  apy2
3.  ap2y
4.  a2By
Al

1
A2

2
A3

3

A4

4

4

Objective Question

2.0

How many times are sound waves amplified in the middle ear of a human?

1
2
3
4

Ush AT & AL Fd H eafd a3l fha«r s) vaitia gdar g7

R

A2
A3

A4

Objective Question

16-18
6-8
9-12
2-4

16 - 18
6-8
9-12
2.4

2.0
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Which one of the following neurotransmitters is synthesized in synaptic vesicles
instead of being transported to the vesicle after its synthesis in the cytoplasm?

1. Norepinephrine

2. Epinephrine

3. Acetylcholine

4. Serotonin

AT TIEARF (neurotransmitters) # | e A= gfeewr A AT
BIcT 8, & I HIRIPeed H @S AT & alg gieh &7 & g &
YN grar g2

1. ARCNAThT

2. uiaAfher

3. ufdcEdawiea

4. @A

Al
A2
A3

Ay

4

Objective Question
47 1703547 2.0

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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qiell F Heleaddr AT & fHeuial § Fafad 5= & Hia a1 U Fa Fel

g7

1. 3Teqaiish fHgets A 3ifUs qaddise gl Yeikia il e a8
TH GEL U g N JAAT H TH AL & 9 g

2. @ e % & AR g 3o HeT aredias gl # Hel Ffafaiea
£l

3. TWWRET Fe gl Toiadl & T T 306 AEET SaasET,
et R aTel Sgedl fEl q 3cest giell ¢l

4. U Fp ARECT Grell SETHEE], Uh Yoo Reas & v 1:2:1 % 3feqdrd
# gk gl

Al
fxz
A3
:A4

4

4

Objective Question

48 703548
Who experimentally demonstrated “Mutations occur randomly”™?

1.  Alfred Hershey and Martha Chase

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

4.  Francois Jacob and Jacques Monod

foraer “IcaRads TEeos 9 & gid & Fl TARTaHE dis d YA fhar?
1. 31o%ps gt 3ilv #@nf I

2. #Heg AGeds 3R Shehfele Tl

3. @easR R AR A% golsh

4. T Swe 3R S A

2.0

A2
A3

A4
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49 703549

50 1703550

Objective Question

GET IT ON
Google Play

2.0

A DNA molecule is completely transcribed into messenger RNA by an RNA
polymerase. The base composition of the DNA template strand is G =24.1%;
C=18.5%;, A=246%; T=328%. The base composition of the newly
synthesized RNA molecule is:

i g

G=241%,C=18.5%, A=246%,U=32.8%
G=246%,C=241%, A=18.5%,U =32.8%
G =18.5%, C=24.1%, A=32.8%, U =24.6%
G =32.8%,C=246%,A=185%,U=241%

wsh DNA 3797, veh RNA difeiditst garT gd RNA # qUTed & 3efelf@d giar
21 DNA &rgoe TThes FT &R 96 G = 24.1%; C = 18.5%; A = 24.6%;

T = 32.8% 1 #d ¥ RNA 3] T &R HEe ¢

Ll

A2
A3

A4

4

4

Objective Question

G=24.1%,C=18.5%, A=246%,U =32.8%
G=246%,C=241%, A=18.5%,U =32.8%
G =18.5%, C=24.1%, A=32.8%, U =24.6%
G =32.8%,C=246%,A=185%,U=24.1%

Brassica juncea has bisexual flowers.

2.0

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?

hat

0
25
75
100
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Sferepr siferaam # seraferel oo g g
HIAROIRT H T 3caade, HIRAFEeA 7R AAA3ETH AT (CMS) & gl

SAAETH Sl (Rf) T T GaedIeh St f& U dhegehra Sfiel g, & ga’T CMS
JAEATIT BT Hehell 1

SAAGTHAT JAEATIA Teh JATd ARTOTIERT

T CMS aer &1 Rf Gl & U WAYIHST § §HOT Fhar amm| wrea Fi ddfa
FI TG AT T Fo G & fhder ufaera @X Sd«137e7H grar?

0
25
75
100

ol e

Objective Question
51 703551 2.0

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

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

00 M

SadTfeld dTelehdl I oI (Wl & AT, US & ool dligahI3l & <Irg &l

fafesT #d gu 9did &9 €
1. @ HT AT

2. T &I FAES|

3. 3dFHS A

4. arfgsr T JEES)

Al

A2
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Objective Question

52 703552 2.0
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 F @a A G a=r J@ oI (R 1 -7 7)1 =i 3k 513
ST ar 1 afRg 7 v T ac A AT 1l /= # &
PO Iy FH g T THEAT 27

AR-qd T oot faerg 7 et a% wedr g

odt ST 3919 3=9 g B &, ' At 9% & yeiia Far 2
S5 ool A9 U9 A, Ul oo A | A R g1

e 9T U9 & AYg, 3 I 999 A 3dR-ded {&drl ¢l

= 8 R =

Al
A2
A3

Aty
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Objective Question
53 703553 2.0

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 K=
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fF=faf@a & @ #ila a1 [weq 39 @it giul, S sRa 7 el af&fas
a7 F wHE IR IR §, LA FaT 82

1. grEffAgH RESVIBRE, GIcaRar FHsT, slretar $FNT

2. HIAANAIT AltFer, FIENAT el FelRT, fAHIlAar Aax=ar

3. dletal FHIONT, GIINCHT ReFcH, FIBTNGA ATITSoIH

A. GRRBRIT FHNNT, Traadifaar Fieer, Tecia72RT fFelFarissd

A2
A3
A4

Objective Question
54 703554 2.0
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

sprsitsr @1 1 9 e $o vgE gea, SO agd Rfagar # g,
FAIcTalll T Tcd, HATCHs! I fAfqerdr (J9H SEArER F1 3ea afds
Wﬁg@)ﬁimmmﬁm, enfAer gl

%

B~ W N

Al

A2



https://applink.adda247.com/d/XhqWf9lSap
https://www.adda247.com/

Addae™

55 1703555

56 703556

A3

A4

3

3

4

4

Objective Question

GET IT ON
Google Play

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?

1.
2.
3.

4.

100
80
120
30

SEhEY aTel 93 1 Toh FHGTT TATEROT fAves garT ®Ad glar g1 3R el
USTadl & §Hg H 60 ToTfadr g, at 38 & Weilfd il AT HHg HFsTad:

FT gem?
1. 100
2. 80
3. 120
4. 30

A2
A3

A4

4

4

Objective Question

2.0

Andaman and Nicobar archipelago are part of which biodiversity hotspots?

= @by =

Andaman - Indo-Burma; Nicobar - Sundaland
Andaman - Sundaland; Nicobar - Indo-Burma
Andaman - Indo-Burma; Nicobar - Indo-Burma
Andaman - Sundaland; Nicobar - Sundaland
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57 703557

58 1703558

IHSAS AR R Ea-wAg ha Sl afawan gieede & o §7?

ITSHTA — 33171, AFIER — FosToles
FHSHTA - osToles; TR — FosToles

0 N s

Al
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Objective Question

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

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

qleY Fslelel dF U Aecdicidl & WEl FIA FI AL ST T FORmEer
FIT & IT TTREOT F JSdT ol TGeid Fd ol

LR N

1. T@gIAE R FRGIAA

2. IAleHT RO 3R WA 0T
3. @elaysdr eV AR RITAA

4. FEgIEA AR w3y sHafefEar

A2
A3

Aty

4

Objective Question

GET IT ON
Google Play

2.0

2.0
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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 [0

o &# & 3l a fadws, ~aafag aeg aifa & weror 78 &2

1. FgeX 3R Uoielel, Vad §9 ¥ SHHEAT Helcd 9 3 et g
2. IYATHT 37EN3R &0 Trhddrd H ool A I G|

3. V¥ Yhddard H YeUd § gl HEes HEY S gl

4. SV Ypddrd S8 A ASS &THATY il &

Al
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4

Objective Question
59 703559 2.0

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<1far o FRAR, ARG # BI07 AW A=aT & SEnRdA S Rare &Far
o8 gde 1 FdleTad TAIT Jaol AT AT g1 TH SNARA T A g
1. S=aRg

& W N

gifew
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Which one of the following concepts can explain host-parasite co-evolution?

Kin selection

Red Queen hypothesis
Runaway selection
Handicap principle

il o

T & § Fi9 dF T 3I9UROT 9N-9edr & Tg-Tary ST SarEdT Y

HhaT 87

1. Tpa 93a

2. E-=dF ISeTAr
3. oTaNeET T4

4. 3&7H gy
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Which one of the following is an example of dishonest signaling?

Batesian model
Batesian mimic
Mullerian model
; Mullerian mimic

T & § i 9SHAF Hohaa (dishonest signaling) T T 3GTEI0T 27
. scfue Alsa
. sl fAfas
| e B

N

BoW N
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Select the statement that describes guild coevolution, also known as diffuse
coevolution.
1.  One species uses the other as a resource.
2. Two species coevolve reciprocally, but only to each other.
3. Several species are involved in coevolutionary interactions.
4. A species escapes association from a predator and diversifies. Later, a

different predator adapts to the host and diversifies.

oo gefasm, o & AaRa gefde™m & &1 & off J&ar Jrar g, & afva
A qT FUA F I

T ST GEY I WA & & A 39197 Fdl gl

ar STicial, shael Ush @l @& folv, IRENE &7 § Hglahidd gl gl
g Hod e Bhanst & w3 afadr afacd giar ¢

T g, qerell & agad ¥ 99 Fed & ha Jar §1 dcuad, T
3= oedt Ot & wfd sEghiaa giar g 3 e S g

B DNy ek
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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?

o R <k

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 €T # CaMV35S 3o=Tish & [SIa0T # U eiershdl, Irad GAPDH
ST & qof Ja1E F FSllelr sgehd F sfasiidegsd Far g1 @ & @ Fia
¥ T o T 39ANT 9IRS a°r @ PCR &@nr gite et & fore frar s
HohaT 87

=, G Wl =%

Al
A2
A3

A4

4

4

Objective Question

GAPDH i1 & VFaTA-fafRIse WISHRT T 39197 Hleh|

GAPDH S & Sgr=1-fafise UigeRy &7 39T &l |

GAPDH S\ & 313 &7 FT Jae Hih|

CaMV35S 3eATaeh-fafise &1 3715 3R GAPDH-Tafrse &1 faudia wisa
T 3TATT FH|

2.0

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
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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.
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Tz IR T fF Oe afaad & dEEer #ifas-19 & R 99 (e
yele) & fRar aran, at Seer uRad & favey T gu Mg siefisia afad
& ey =81 gUI 3/ FioRel Iramt 3R ger woig Fhiea wedl 5 favey
FIRERIAE (CTL) FFTar g2l ard Fhadqas &ehd d9id cafeadl |
PBMCs (qfefir IoFd Uehehegehl IfRIhIY) 3k dR&T w0 «aifa frar amm
afaa dRA FT 3T AET A’ H TAAERT FBhar = ik afea g T
PITRAHIAT I TS IMer “B” H TAAART Toham I12m| e F & 41 Feraa:
ufeTe grm?

1. A geael i 3R Soer aRad o & vy WarT gem

2. ‘B’ qedell udie & favey W&T ghn fheq Sear ulad & favew #@h
3. “A" 3T IRAT F THAU F favey &G gem|

4. A7 ST A H 3UREAT FeeIhlisl IMAT & Tdoeyr Tiaal aaream|
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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.

—
I—LﬁL
o
|
50

%

§

. ——

_

50%

Which one of the following combinations of molecules would generate the

spectra shown above?

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

o b =
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1% TX100 # FIRAPT TS FI, TS Trallzd! BRARiedr arel T ATAN H
WIed #el & AT, aear wioH garT Aefaeor fhar o efigd T
afEAy &1 10-50% Feplsl Fld 3T9a0T aRT g har arm i 280nm
37e0@r 260nm 31aRsh ey &1 ITART Al W Iod UV quTsha i e=iar
T Bl

AZBOnm.
I
A?&Onm

| L

e T |
50% 50%

=T 7 & U3 &1 HlaT @ G, IWIFT TUBHH HI Scheel HLIN?

1. wiEH-aeRT

2. WEE-RNA

3. ua-fafbs

4.  GEA-Sroed
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A3
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Which one of the following options has the correct set of components for
assaying reverse transcriptase activity?

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

DNA primer, dNTPs, buffer, RNA template

RNA primer, NTPs, buffer, RNA template

aal b
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T 7 ¥ Fg Aeea & Raw ofees wfafsar & gferor & v gt #i

e WHE 7

1. RNA9E#R, dNTPs, §%T, WsH<, DNA ¢Fdeic
2. DNA B, NTPs, %Y, DNA ¢Faic

3. DNAWESHT, dNTPs, %, RNA SFIalc

4. RNAYE, NTPs, 96T, RNA ¢Foic
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In which one of the following stages pontogeniculo-occipital (PGQO) 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

@51 A ¥ %W U e A, ARG EEG AT A dieksifeishal-3ilrdiiaee
(PGO) TIE® IV ST &7

P NI=

REM foigT & qied 9go 3R REM foar & amet
ATA-REM g ufa 2

S fefa

AlT-REM fAgr ufa 4

b N
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A3
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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?

1. Mean

2. Median

3. Mode

4 Standard deviation

v Taeamel sREEicas & 10 Beet 3Eqoa ol § et diell & |@eEar $r
IOTAT AT & TUT e 37hs uIead T ¢

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

3YUF 3ThS! I HEITUT A & o0 @51 H @ Pl heald qgid AT Hr
ey 3o fafer gefr?

1. AMeq

2. AT

3.a§?~|$
4. AF age
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1

A2
A3

Aty

4

Objective Question
70 703570 2.0
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
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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.

QLRI
e

Which one of the following statements is CORRECT?

All four are of different folds.

All four are of the same fold.

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

ol
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&= & @ Fi9 a1 v FuT HEr 87

1. Y IR 3TET-37e19T ol & ¢l
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3. (A), (C)3iR (D)FAA T &+ ¢l
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For the coupled reaction given below, the equilibrium constants (K%q) for
equation [1] and equation [2] are 270 and 890, respectively.

Glucose 6-phosphate + H20 — glucose + Pj [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) kd /mol

3. —(30to 32) kd /mol

4. — (6010 62)kJ/mol

A o T IFAT A Jfafharst oY S maia JHteoT [1] 3R F#ehor
[2] % oI Hotel PRI (K o) AT 270 3R 890 &1

TIHIST 6-HEHC  + H20 — TofhIST + Py [1]

ATP + SISt — ADP + To[%Io 6-HEhe [2]

25°C WX ATP #hI STol-3798eel &I Hlelsh Hefel Il gl

24 to 26) kJ / AT
18 to 20) kJ / &l
30 to 32) kJ / AT
60 to 62) kJ / AT

1
2
3. -
4

— e e

{\1
A2
A3
fx4

e
A propionate kinase enzyme utilizes two substrates, propionate and acetate, with
K 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.

vt
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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

@ & ° @l @1 fahed v IRURS I &R FIHa I SATaT §7?

vet A-UCT T & WY STRYRAT
vl G-vél C & @Y eRYAd
A7 A-UdT T & @1 eTRg AT
vt G-vdt U & |rg R eAd

ol A
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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. Band D

3. AandC

4. BandC

TATZRIITECH, TofshIHaAdSTeel Y TolSehislel 3UTT=T & aN H A FS

FUT ¢l

A. Waﬂﬁ?ﬁaﬁ@ AT, THIEATSI @ el §Fhdl & 3R
TSI TLANUT I 93T Fohal gl

B. msr-ts-ﬁﬂm"w%ﬁaﬁgémmmﬂﬂﬁﬁl

C. el g3 {&d Ielhidllel, ToTSPIsiAd HIANUT I Ushell ¢ 3R TeTShisid
& 399 HI URT HT gl

D. AMP &I 9@ g3 &R, TATZRIITIEC I Uehell § AN To[hIAASTeTA
& IR HAT gl

A # ¥ i O U Thed Tea FAAT ' g2ATar g2

1. A3R D
2. B3RD
3. A3xRC
4. B3R C
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T In a protein stability study, three solutions, MolA (10 kDa) at 0.5 mM, MolB 0
(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 ; :
£ g €
505 €05 Sos
5 = I 5
g g | g
(¥ Lt [

0 0 ; 0

0 1 2 3 4 0 6i 02 @©Qa a4 o 2 2 6 8
[Urea], M (SDS], % [GnHCI, M

Which one of the following corresponds to reaction conditions at which the

number of molecules of folded protein are equal, assuming the reaction volumes
to be the same for all experiments?

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

P00 R
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9l fRRAr & Ue 3euTs H, did fasde, MolA (10 kDa) 0.5 mM @R, MolB
(20 kDa) 0.5 mM WX, =T MolC (20 kDa) 1 mM WX, Faer: IRAT, SDS dor
TEHAISTA grEgiFeiss (GnHCI) ganr fagfasa o v s-afaa Wde &

mrmﬁﬁ?%ﬁwﬁaﬁgémaswsﬂ%%mw%l
MolA (10 kDa), 0.5 mM MolB (20 kDa), 0.5 mM MolC (20 kDa), 1 mM
1.0 1.0 1.0
k! 3
o —_=
g £
05 E 05 505
< 5
Q -
B 8
® frs
w
0 — 0 = . 0 —
0 1 2 3 4 0 0.1 0.2 03 04 o0 2 4 6 8
[Urea], M [SDS], % [GnHCI], M

e o Do e

4

4

=T & @ i 3@ fAfRar o & @A § 5w &% afod Wide & 353t
T gEIT ET giar g, T F gt g=en F 3Rt smuas g @ 22

0.2 M IR, 0.05 % SDS; 4.5 M GnHCI
2 M IRAT; 0.05 % SDS; 1 M GnHC
0.2 M IR, 0.25% SDS; 4.5 M GnHCI
2 M IRET; 0.25 % SDS; 1 M GnHCI

4.0
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The Ran GTPase imposes directionality on transport through nuclear pore
complexes (NPCs). Like other GTPases, Ran is a molecular switch that can exist
in two conformational states, depending on whether bound to GDP or GTP.
Possible reasons for compartmentalization of Ran-GTP accumulation are:

A. Ran-GAP is enriched in the nucleus
B. Ran-GAP is localized in the cytosol
C. Ran-GEF is enriched in the nucleus
D. 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?

A only

AandB
Band C
. CandD

Ran GTPase =g &% Hhell (NPCs) garT aRag= i fGeme e e
¢l gaY GTPases #I @@, Ran & 3iifvas faa § St GDP 3R GTP &
IR ar {@eAcAs eufadl # #Hlsg & Far ¢l Ran-GTP T&AeoT &
Famefirtor & gafaa FRoT &

FE R Iy

A.  Ran-GAP &I degeh H W=l

B. Ran-GAP &r HifRrsigeT H TATATIHIOT
&

D

Ran-GEF @I shegesh # Tl
gl AT AR, Ran-GTP & fasmefertor # Herar & 2

Ran-GTP & fasIeiiehtor & Y H aird fav ¢ fohd [Gshed & @it @gr woe

g7

1.  @had A
2. A3RB
3. B3iRC
4. C3RD

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

I GAL Promoter | 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.

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

The transposed copies cannot transpose further.

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. AandBonly
2. AandConly
3. A BandC
4. Donly
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FG AT IROMH == Feiteee ¢:

A.  Fofeier 3raT dtelrerer Hr Rl FRfaa Hr a1 FifRkmeEt &
e wfaat T FEr # e 2

B. cugwifa 9fol, Wefler # sl 18 == & WA giaf|

C. cAGHAT wfeal, 3T TG 76T &1 el &

D. cugwifa gical, HfETr & sefpist 3rvar daeelst Rl & ia wiafear
STET LI

IRFAT I TET AlAT gC, Tl Femfad IRomH arer faehed @1 |

haoT A 31T B
FaT A3 C
A B3R C
Shael D
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Given below are some components that could potentially influence membrane
fluidity.

I. Monomeric G-proteins

ii. Peripheral membrane proteins

iii.  Sphingolipids

iv. Phospholipid sidechain saturation
v.  Cholesterol

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

i, i, v

I, i, v

iii, iv, v

i, iv, v

A QU I Fo g ool HT Gar F1 FEHT: T H Fhd

il

i.  Ucholehl G-UIEH
i. 9T Bedr gide
i. TEwafefs
iv. BIEBIfIIE areas@er Hqeddr
V. SleEeld
3 fashod @ I Tor@s TSieail S aReldl I THTdd =t arel Gl geh
grl
1. i, v
2. i, iv
3. i, v, v
4. i iv, v
Al
o
A3 3
3

Objective Question
80 (703580 4.0



https://applink.adda247.com/d/XhqWf9lSap
https://www.adda247.com/

Adda2477

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

cent Type | QUURAIIDE + +

+ -

Cell Type 2

Cell Type 3 - +

The following interpretations were made:

A. URA3gene in cell type 1 is probably located in a heterochromatic region.

B. URAS3 gene in cell type 2 is located in facultative heterochromatin.

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

D. URA3 gene in cell type 3 is heterochromatinized in log phase.

Which one of the following options are correct interpretations?

AandC
Band D
Aand D
Band C

e 3 PN
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URA3 Siie &7 sifateafed, dre st @ e I@d (SC-URA) axaifta
Aregd H Aefad g &dr g1 =, vdr Rk R #r g o § oae
oIS & fafss FAET H URA3 Sl 3aediiid gl g1 Fcdeh hIfRIHT TohY
$r 1 ar ofer wraer Ir R grgedr # SC-URA & Gfld gl T &aar
#I alfgel! a% gelaey fhar o= g

Ability to grow on SC-URA

Log Phase Stationary
Cell Type 1 i + 4
can : RS — - +

A FosdeeT fgu aw:

A. URA3 S, FIffe R 1 & gsaa: Rumedfs &7 d g ga 21

B. URA3 S, I wR 2 H e Avas@es # g g &

C. URA3 S, IR 9hR 2 H HeAd: o Vel H Hidl JURgH &7 |
&g g a gl

D. URA3SS, IR 9K 3 A dier waeem # Avaspdsd g gl
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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 A and B only

2. AandConly

3. A, BandConly

4 A, B,CandD

AT fasTa-l A AT IO F JUFHOT & AT AZcaqoT F& &ToT
AT 3edf@a T aw g

A.  EHASE IORGET & FET JIAGA WIAH FT a1
B. U T R HR i fa@s=|

C. JUIgAISeg W HIgH &l Tgell

D. &g 3rgdl & Ifafagsit # fa-siAfa=ard|

oF T # ¥ g v Qoew & Tt |@ér ateqor g2

$ael A 3R B
$ael A3 C
$ad A, B3ilRC
A B, C3RD

=S

A2
A3
A4

4

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. ABandC
4. A, CandD

Sam) & IorgEt H apfa F IR F [ Fua Fe T

A. AR STt & JUNA AR Eid g, Sidish $o SiarEt J W
IO HSE T ¢l

B. sl Shamr 47 el oA F AT S A §

C. Fo SamET & IORA H HIGUF 8 dcd g &

D. St & gy, FE ¥ Wid= & Faled g g

AT [AFeal & & i a1 v i e FUar F1 G g2

A, B3R D
B,C3RD
A B3R C
A, C3RD

e

{\1
{\2
A:A3
Ay

4
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DNA polymerase PolA has high fidelity but low processivity and DNA polymerase
PolB 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 minutes@ X uM T7 DNA
40 minutesf] 10X uM T3 DNA 40 minutesll 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.

PWON =
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DNA difaf@st PolA & 3Ta Hereerdr (fidelity) fred e gshaar
(processivity) @Y &, 31 DNA 9Tyt PolB & o1 ereatar qor 3=
UhAAT Bl g1 DNA T2awor #7 gy Jf&fshanst & faw, PolA 3 PolB #r
HIAT AT FT 3T FA G, HET CeslSAl T ARADA A &7 35 At
& IR fRar amm

DNA PolA DNA PolB
20 minutes§ X UM T7 DNA 20 minutes§ X M T7 DNA
40 minutes] 10x uM T3 DNA 40 minutesl1 0X uM T3 DNA
Quantification of Quantification of
the amount of T7 the amount of T7
and T3 DNA and T3 DNA
synthesised synthesised

=T & g aoms $r 309 379ET Fa 272

1. &Aforr 1 & T3 DNA 318 ghem 3ilx afa=r 2 & T7 DNA 31fees ghem
2. dAfasr 1 & T7 DNA 31189 gl X Ao 2 & T3 DNA 318 gem|
3. T3 DNA &=l ATt & T7 DNA & 31 gl

4. T7 DNA gt aforrsit & T3 DNA @& 31fek glam|

A2
A3
A4

4

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 resulting DNA were digested with Pstl and Scal restriction
endonucleases, and the products were electrophoresed in 0.8% agarose gel.

Pstl

Palé + |+ |+ |+
Exol | & =l
Rad27 +
Msh2-Msh6 | - |+ | - | + | +
30| — — - —
35| —
2.0 m— — —_—
1.5| =—
1_0 e — —

kb

Based on the results obtained identify the INCORRECT statement.

—

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

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

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

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

mismatched DNA.
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A &fAgUR 9oell (MMR) &, fe=r 9iéat @ smefierdl i @ies & fow v
G TedTes FART fRAT AT T 5 (Fer g3 TR DNA TR
S Pstl Tarl & T d&d C:.C g, & e e daisa & @y 3saAE=
foran I (St S @ I §), StEl @dHe CiC & &ifagur gl 9T Pstl
TS el 3cTeed GHI SATIA & TR, TROMAT DNA HF Pstl 3R Scal
REdieRe EiegfFats & ganr wifaa & a3 3camEr #1 0.8% WIRS

i aqﬂdqﬂuli-idldd fRar I

Polé + [+ 4
Exol | _.,. 4
Rad27 -
Msh2-Msh6 | - |+ | - | + | +

20| = — — —
2.5 =—

Zi[)| —— =] —
1.5 m—

1.0

e 9ROTHAT & 3R} 9X Ted FAUF FI Ggav]

1.

Al
A2

A3

w w [\ N —_ —_

C:C a8 DNA #1 &ifagur & faw Msh2-Msh6 Heel T fTaeTehal gicil
gl

C:C 98w DNA #r &ifagur & faw Pold ik Msh2-Mshé @%er 3aeds
g &l

C:C a3 DNA @1 &ifdgeR & e Pold 3 Msh2-Msh6 #hel 9icd g
el

C:C 9#« DNA &I &ifagur & faw Exol 3iR Rad27 v g@e & fav
32T+ (redundant) g1
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FLAG-P | _ [+ | + | + | +
ChaperoneH | + | - | + | + | +
Co-chaperoneA | + | 4 + |+
CHX = | &
FLAGP| o o e |
ChaperoneH‘ — - ‘
Co-chaperoneA‘ — ‘
FLAG-P —— - |
ChaperoneH‘ y— n—— ‘
Co-chaperoneA‘ —— R ‘
Tubulin ‘ LN

chaperone H.

chaperone A.

Western blot

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.

IP: FLAG

Whole cell lysates

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

GET IT ON
Google Play

4.0

Which of the following interpretations from these experiments is INCORRECT?

4. Interaction between chapercne H and protein P is independent of co-
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HE-FTAETHIAEIOT (FI-ZFYAITATACUA co-IP) garT FLAG-Rfegd Widiar P
3 oI H @I, ar 9eEaR RRAT cary aReeTor T s SRl A @
oM foram a1 3R WEFARFHIASS (CHX) T 3ufeid IT 3fequieata A co-
IP fF 1| co-IP el & afome i @t i g

FLAG-P | - |+ | + | + | +
ChaperoneH | + | _ | + | + | +
Co-chaperoneA | + | + | - | + | +
cHx | - |- -] - |+

FLAG-P‘ — - ‘ o

3

ChaperoneH‘ - . ‘ L

= B8

Co-chaperoneA‘ —_— ‘

w

FLAG,-p‘ I e Em ‘ %

=

ChaperoneH‘ — - - ‘ =

@

[

Co-chaperoneA‘ _—_ R ‘ w

o

Tubulin‘_ _—_—‘ g

Western blot

= JAE $r T careast # 9 Fi9 9 o 82

W& P, AT H 3 F-3ieT A F | WEIR BT S B
FRT H, Fad A9-G2aRd NEF P F T WER FHar #ar g
FATA A3 NEF P& & g Fan, AT H @ Taa g B
ART H 3R ET P & g e B, S-Sl A ¥ T&@aT g gl
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Given below are a few statements related to enzymes and their functions in

molecular reactions.

A. Alkaline phosphatases remove 3’ phosphates from DNA and RNA.

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

C. 5 end-labelling of DNA molecules can be done by using polynucleotide
kinase which transfers a 3?P-labelled phosphate group to the 5 end of
dephosphorylated DNA.

D. 3'-5" exonuclease activity of Taqg 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?

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

@5 $o Fu, vifas AAFFART A TagaAl 3R 346 FET & TR 7 [

T Bl

A. & HiEhcosl, DNA 3R RNA & 3’ BIethe! HI gerdr gl

B. S1#gf¥avs, 3+ gfa-¥ces DNA ¥ THa-¥gles &A1 Hl gerdm gl
C. DNA 39] &T 5’ B oleoled, 3H Ullleg[FeldIcIss Hiselsl T 3UAT @RI

fFar S @har g, S U PP-A9fad BEhe THE H BRI Relhd
DNA & 5 BR &I 3R ¥=aRd &dl ¢l

D. Taq Wiel#ES & 3'-5 TFHIG[FIH Afshddl, gPCR # Tagman Wi &
3 BR ¥ gfades T JFd Fr 2

A AFcdl & ¥ Fi7 @1 v @3l g FUA F TASET F TSR AT 82
A3RD
B3kC
B3R D
A3RC

ol
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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— | mmm —

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 maodified 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.
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TF Far TaEdEmEs X (500 AT 3 3@fdse), SEdE N-aes
TAERITATAIOT & AT FIE T 78 g9 8, & C-BR 9 KDEL 3ifsha e
I, 3R T RONT adE T ffemea fRam am=m 9Ror & 10, 20 3R 60 At
& geard, ER T [efaeor i s 3R Adie aeafiia semgesiéle X-KDEL
& foT g foFar I urea 9faRemeiyoT &1 A 21T arar gl

kDa 10 20 60

60_ ————
55—| mmm —

GlycoproteinX-KDEL

T & @ l7 ar Fu=, 20 33X 60 Aaer Fr T F 3= AUIEF IR
grel ds7 & 3uTeafa $r Foad: SAREIT HLN?

1. el 3eThA, S TolTgehIAIEleT X-KDEL 30131 & #gI §erar 31|

2. I HRANUT qUT Bl & 16 Fegehiarelel X-KDEL, 3ed:Sgeddl Siiiciht
# g g g

3. TAZHINE X-KDEL 379], ER & Ga-91fed & &, oo A TS gl
¢l

4. ER # uTadm 0T Ihal, Telgshivielad X-KDEL & @A g I
T HHE P Ggd Hcl ¢ I HD fawe Hr AfEd w2
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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. In minimal medium, proteins are degraded at a higher rate.

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

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

4.  Amino acid supplementation reduces RNA synthesis by modification of
RNA Pol II.

Aree HIRFT & dler @A A FFYUT e A AR FFYET RNA HT AT F
I Hl, TAdH HEAH 3R 7P ATH & G AR AT 3Fat &
Heror A dgefer & ek AT I/ & B Pt A7, 98 3 RNA &
A H ACHT & H g g1 e A F Fld IRFd FIa1 § Th T
fory &2

1. =eTad AA # W 399 &)X ) [ufed ga £

2. G- GYRA dadd Puiaal A, o TEE T E 3o W
qrr-arer " g1 gl

3. geaH AeTH H A 3 HT YA, Iell@ed I Jelell H WIS
Jgares i fUF AET H AT FEA B

4. 3FARR3FS B FYRET, RNA Pol || & Heites garT RNA HRelwoT i
He Il &l
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A4
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Which one of the following options represents all correct matches between
Column X and Column Y?

Column X: Microorganism Column Y: Host receptor
A. Influenza virus I. N-acetylglucosamine
B. Entamoeba histolytica . CD44
C. Streptococcus pyogenes iii. Sialic acid residues of
glycoproteins and glycolipids
D. Human immunodeficiency | iv. cD4
virus
1. A, B-ii, CHiii, D-iv
2. A-ii, B-iv, C-i, D-iii
3. A-iv, B-ii, C-iii, D-i
4. Adiii, B-i, C-ii, D-iv

T AFcal A € T O T, &7 X IR EEHT Y & 73 g @ FHa=

@ geifar 82
T X: geAsig T Y: Ot I
SHeTaT faToy B N-vieTSerToehIameler
B. vefEeT Refaes ii. CD44
TRy qaifeeg lii. | somEhmde 3 ToEaems
&1 @arferes 3er 3mafese
D. | s greremerenten iv. |CD4
farsmo1
1. A, B-ii, CHiii, D-iv
2. A, B-iv, C-i, DHiii
3. A-iv, B-ii, C-iii, D-i
4.  A-iii, B-i, C-ii, D-iv
"
1
A2
2
i
3
L
4
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SLN1 receptor, a part of a two-component system, is required for osmoregulation
in yeast. The yeast mutant (sIn1) 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 CRE"1 proteins respond to the same external sighals and
therefore, CRE1 rescues the yeast mutant.

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

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

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

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

statements?
1. AandC
2. CandD
3. Aonly
4. Bonly
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SLN1 7Igl, St gfases "umelr & 9T g, I8 de # W Faaa & fav
agF g1 SLN1 WéaT gy Wea de 3caRkadt (sin1) A ST &1 Th
QMEThdl, TTSCIS el & U INTasoad® S CRE1, S SLN1 #r atg &
REEEA Fieaa § S T gfaacs qumelr & g@rt f5har &ar g, $r iffeated
FF 3cIRAd P Gl FT PITAT FAT 2l

3T AET & TRy & a A @ Fua ffr aiw g

A.  SLN1 3R CRE1 W& U & a1eT Tohadl & "fa wfafkar & g 3k
50 g, CRE1 Idrre 9Rad & S=1ar gl

B. #ifh CRE1 A & 3T Heholel I H RER AT €T T Hehel,
safoe gg dive aRad & g1 Sareem|

C. CRE1 ¥ 9R@d &I hddl WSS &l 3UEATT H I

D. CRE1 3k SLN1 9 & Tl wely qafeq &7 & @& g & 31k
safaT CRE1 3qware! Hhael 9o & 9Ra axar § 3k dee aiad &t
1T gl

T & HiT O1 Tk FUT TAT el AT I S=ATdT &7
A3RC
C3RD
hdol A
Shaol B
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The inhibitory IkBa protein binds to the NFkB dimer and holds them in an inactive
state. On TNF treatment, the IkBa protein is degraded and NFkB enters the
nucleus to transactivate gene expression. Importantly, one of the transcriptional
targets of NFkB is the IkBa gene itself. Together, they form a negative feedback
loop. Which one of the following graphs represents the NFKB protein expression
kinetics when TNF exposure is given as a pulse (a) or continuously (b)?

Pulse (a) Continuously (b)
1. TNF pulse TNF continuous
@
o
L
: D/\
41
2
Q
<
Time Time
2. TNE,pulse TNF continuous
@
o
A,
pa
@
Z
2]
<
Time Time
3. TNF pulse TNF continuous
Q
il
z
2
3]
<
Time Time
4. TNF pulse TNF continuous
m
"
L
z
@
=
y H A
Time Time



https://applink.adda247.com/d/XhqWf9lSap
https://www.adda247.com/

Adda

247

GET IT ON
Google Play

T HeAT [kBa W& NFKB gfdeis & audr ¢ 3R se¢ AfSea offfeufa &
The I@dT g1 TNF & 39=ROT & [kBa Wié &7 f@gesr giar g i & 91-
AlhaT et & TIT NFkB Fegsh H ST &1 Heca T ¢ o NFkB & 3fefareaira
e H & Uh T&T kBa ST g1 Gl Ao U sRIcHs 9iafshdr OIRm
TIa g1 T & *ie @ v 3me@ NFkB Wide 3ifdeatsa aifadr & geffar

&, 39 TNF T 359 TG (a) I1 71T (b) & 34 =z ame?

Puise (a) Continuously (b)

1. TNF pulse TNF continuous
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3. TNF pulse TNF continuous
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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 Aand D
2. Band C
3: BandD
4. Aand C

FET F T AfrcaraT #, AT Aoaeiied ddiaFdar ¥ difed I

3gafa Al #1 399) I @1 &1 O eremedf, =7 Affat & «dagaw

FIRAIT & TFTSTORAT UTH FT 3FTHAVT FAT ¢ 3N SHF Hedl H oot

FAA Fg T

A @l 4 AT & edaReds RITRAHIET & TACROT HT TAdATTA
(TBR) 37efs%1eT # DNA &1 3feshdl Tdcshel T BT

B. I 1 & @efr dciFaas FIRIFT & DNA 3]s ol TA BT,
fohe] Wcdish TR & TBR I 31fshel f3¥e=T gram

C. w3t AT & arorga 9 3R 22 & el Hor F ol FAAGAOT g gl

D. @it AT & FoRgT 9 T ol o7 AN UG 22 T BT o &
oM FAATGROT I gl

P & @ 39 a1 TFea gsit g Fuar & T i geifar g2

1. A3RD
2. B3RC
3. B3RD
4. A3RC

Al
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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 1gG1.
A single cell can simultaneously secrete IgG1 and IgA.

The progeny of proliferating cells may undergo independent switching
events.

OOw >

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

statements?

1. Aand D
2. Band C
3. Aand B
4. CandD
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IgM+ B &7 weh &l IR &I 1 HIRFIFHT R Tolfed Bhar @r AR o
A ghed Bham o sEd dY e A @t 9 A g e AeT
Wgﬁlmm%ﬁw,wwm%@fﬁﬁlgm
gieRell, $& FA H gl 1gG1 3R IgA dicRel Tur Fm A dad IgA
uferedr #isg gt 81 A = $r o8

A, FIRPT ST 1gG1 F IRATAT g8, aF 307 o1 & IgA # off IRafda

& | gl
B.  IRIFIT St IgA # IRafda g, ar 3mr a1 #X IgG1 & off IRafda
& | gl
C. UH Udhd HIRAF, TH & THAT & IgG1 3R IgA @ifaa T F@=ar gl
D. wWIU3cHTad PRI Hr Hafad HIRHT, Fad: T Faad

(af@d=) geamsit $r 3 1 FHar gl
T & & i @1 Theq Gl TE FUAT F AT AT 82
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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 3°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?

1 AandC

2. Conly

3. Bonly

4 Band D

T eemelf Fr T caARTT Bl iH ¥ THTHd dATeRFdHor H gi=idl-
Scee icislel o Tl SN 1 off| =T oigiold Sier fohw 71w, dedeerd
ti’r WW%WWWWWWHW
TaafeRron==or Far =)

ATETH H 2P-ATP g@RT olgelel
HEIH H 1253018 garl Aol
AIH H PS-[ATASIT g@RT e
HATA H °H-geusleisl ganT olgolst

OO0 W

= & 9 Fia @1 et ACIT: Re-ecdend Fidsta 1 Il 9= &
SIoTT & FAR I GRITEr 872

A3RC
shaol C
Fad B
B3kD

P W N
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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

Aand D
Only D
BandC
Only C

ot P ek
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URTFF o1 Fr HIRE FvanRt & g&aftg @ Fua fr m §

A, EYUT ¥UT FEI-FHHR 39 @] & A WER fomar e g, 3R
0% TaE HT TEUGH S0P dobld TIRIEATIHdT aRT ARGRIT g0
g HehdT|

B. I3 & JUFEUT T, DT oa@rde AR FF H dRac, Feir
3T UTRAT3 & Uge URET 8T g S ARt F AR urer &
AT gy &l

C. 3MEfSd 0T H, U AP AT Fcdsh T TR I fARISC Fhgr am2r ¢
S9 Ig, doEYT aidra’eT S| 9T f2°r I WEeel # @A & 96 Tarad
e == & T gerq =g ga &1 .

D. i FRAIT gueh H ¢, Tl g PIRHIT T WER oHAT TaRT gah
&1 Y wfAerrsdt F uRew Hr sfaqfd g 8, Fife wifReEd a
IR PRSI & TaT $Hr 39ieufa Fr sgear W FR F:ar g1

A @ I vEheT & dasl #H, el IS gUr § N Heprert W Baw
FT AT TR gar §, 3UEd FUET H AT § Pl G Th Sid &
e 9 @ gar?

Glass needle
removes cells
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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.

brfg function is completely cell autonomous.

bfg function is hippocampus specific.

3.
4.
bfg Stet e FHATTASH ScaNad! HUH FHT TRV & HeA I H W
ST g1 bfg R FREFBET AR g IR FHIREET § g4 AT qus
¥ g TS A 21 o 3 Rrph F Aewda aftass f s i 98,
SH ar & 31T0e feeirheug 9 AN e ST & 94T 9e bfg Ted HIRET
9 JfaRea ffwdiheaq &1 Feg ol

3H v @ T & § *la a1 @er sy Fenren S G@ehar g7

1. fOomaeie #ffass & =g WK bfg F TSIET HIRERRT & Foarhsag
T faRIwamsit # 9Ra Har g

2. Tawmmdfer aftass # g UeR bfg FF IST HIfHET 7 Roaeheay
T faRrvarst #r e s g
bfg FE quTd: Farad HIRDHT g
bfg #1 fEoarheaw faftse 1

Objective Question
97 703597 4.0
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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

el &

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

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

el waiT 3R 3Tehr S AfRTea e & 713 &

T X EATY
AR TaiT T T
A. | SH2 y&F L | nfeat & wERRERA it
aferse @
B. |sH3 s ii. | corerAT oo & AR
BIERIEAEEeESsd & Jafa &R
THE |
C. | PHwer il | &= % g NI 3T 3
FGT 9T
D. | pTB wetw
AT TFeal # O i TF TTeF X 3R TT&9 Y & o= gsi adr Baer
@ gRifar &7
1. Adiii, B-i, C-ii, D-ii
2. A, B-ii, CHiii, D-i
3. Adiii, B-iii, C-i, D-ii
4.  A-i, B-iii, C-ii, D-i
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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

B Ny
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T Fledieldh Siid H, TR-HIAST §ONT IaEAT T, FRFHTS X, HoAded IRHTS
V' & Hdfd PIREAET & § T @ ‘Ya' @i svae & e HERa wwar 2
3= Fdfa HIfRER ‘Yp' @afa & 39=rdr g1 I8 Ya 3R Yp & fow asea &I
J T 7 welia fFar = I X sRews &t gt Gar se ar g gafa
HIRAT Yp' Fafa & 39 €

Normal development In the absence of
blastomere X

Y

g et

Ig [@der, Y FReEs & Fodl W 39MEAT Pap5 & I 3edieaiehar 7 @
X ®R&EE ¥ Fifdd RS FRe& Pap2 e@RT Afead gl gl

oot e ge- fore ate, oree 6, 9 7 smeafes w9 @ e Rt
YOIl & g1 3R Y ®RFPEs 1 FIfT 1 s aifds g

BT @1 v AR, orad 5 X FReEs gedr 73 g, Ff aig e sfasa
TR Feam?

1. Pap2 @@= X FR% Ts 3R 77 YHR Y FRFTEsS]

2. Tg 9BR X PRHEs iR TAcas & § F@RAT Pap5 Y #R$ES|

3. Pap2 @8 X ®Re Ws 3R T@cA® & § AhAd Pap5 Y dR&Es|
4. Pap5 @8 X FRF Ts 3R 7T TFR Y PRFTS|

o —_
N BN w w [\S) [\S) —_ —_

w

o
S
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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. ‘Alis 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’ is areceptor secreted from the ovaries and ‘B’ is a ligand in the ovary
cell membrane.

STAIfhel A & Afeash & e ‘A’ &1 srfasif@eaFa F HRor wof

H 3fererdl &1 fduesd giar g1 U HEau-3qul Vel ‘A’ & sfasifdeataa &

FRUT TE AEUI-URT =gl giarl SIafe 3=t & Wda B &1 Ao,

Afeass & W8T ‘A’ Fr ggadt sfazf@ca@a, sEre F Quea @ g9 #ar

g1 ‘A 3R ‘B’ 3ERT JISTdl H aEdas ® F HeAhAT Fd g1 IWIFd

gt & dei &, T # @ Fia ar Tshy @Er gem?

1. 9T ‘A’ HIfRE TERE § 8 FSRE F QA F weiad Far g,
Safh ‘B’ ATETsH & Thamsit = gsfda & & T ifad aar 2l

. A ATETSF ¥ GIfad U Heleel ¢ 3T B’ 3= # U Iy 2

3. ‘A ARGTSH ¥ Wiidd Uh EGEON § AR B ISR # Uh Hhd
IR AT gl

4. ‘A SR ¥ HIAdd TH AET ¢ 3R B’ IHERT & HIRAHT Boel A TH
gereat gl

Al
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A3
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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?

and

and

and

and

B
A C
E
B
A C

79 {3 & v 9RIRE ABCDE #Afsal #, ABCDE &sf #7 Sl & fafde=
OIS € 30 % Af¥eT 91 aad 1 o=t & @ @i &1 A, gaa:

and

and

and

and
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Following are certain statements regarding Crassulacean Acid Metabolism

(CAM) plants:

A. The HCO3 concentration is enriched in the cytosol during night by the

COz2 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.

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

o o w

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

statements?

1. A, BandE
2. B,CandE
3. A CandD
4. A DandE
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A FG U HYATET 3T IUTET (CAM) diell & Herel H g

A STEd ardreReT & ol U 3R GASOIAIT a8A GaRT 3t arell CO2,
U F aT FIfRgeT § HCOs~ Iigar &7 3Ffahar gidr gl

B. 3R & gRi¥ PEPCase T f5IT & GaRT 3¢9 JFAdIviCT,
Rfeaer & v gar g1

C. AT & el ATFadIvidce, Hole 3cde FIdl ¢ ol gRdddas A
Flfedsd- S8 Tk P CO2 YT FIAT gl

D. 3R % ki gRaeas & 39RYT & + Gucd I BiEhEAdIssde
3c9e= giar 2l

E. CAMTS a7 g ol &7 & g9 a¢ T H Ffawhr & anr 3K CO2 Fr
Hhfead X gl

T [AFcal & F Fia a1 v T@eft HEr FAAT & IS I SRATAT 87

A B3IT E
B,C3R E
A C3R D
A D3R E

ol

A2
A3
A4

Objective Question
1021703602 4.0

The nitrogen fixing bacterium, Rhizobium lequminosarum, 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.
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3T A (Pisum sativum) FY ST Mol H JUF ATScloted [CHIOT FIA arel
SHaT], TSASTH RIFAAEHA T Th 9L Tole A 39IFd AIhITd 3TN
HETH H Fae AT I7| SiF 3T % 3cdles % foU, Teh Siary] Hreilet
FI T 37 3R TF R AIH H Gafid # ST T3AT| FHeT 7§ Fie
AT UFH HAT T g7

1. SIgARHIS Jueh & THIFPIOT & FROT del HIE HT T AT/l
BIam|

2. UESEEH A FRAT @ AT O Froger aider 7 o sl
ST §, araEIeiy AEciel & [BIREoT & Ow, SEdr J8 # T
Ik IS TATI |

3. aIarateiiT gar $r 3uftafd & TEarfead HIREN Asged &
feufaRoT 7ET #T FFaT 21

4. e AeTH # ARG W W TSATGTH FHr FIRR Shiediesa &
TATERE g St gl

Al
A2
A3

Aty
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103/703603 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?

1. A, BandD
2. B.CandD
3. A BandC
4 A, CandD
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Tl R THURTS T Sid HeIoT, Yehrer 3R 3qafAd e $H 3ucredrdr
& "id Hdeerler g1 e $5 Fua s W6Ud g

A TAECS-FAEAT Toeria= fedies (GS) S 1 AfHediFd Jehrer ean
IITATHA grar gl

B. 37N, vuURfeT f@=efies (AS) e & sifdegea & IRa +ar gl

C. Gs @ fFeufFa gorsr & afeld gidr 8, Siafd AS, @bt &
IAIHA Bar gl

D. JofCIiAe % Jolall H THIRTS 3118 HREETH Sl G g

o= TA&cdl # H Pl A1 U Tt TEr HYUAT & TATSAA I AT g2

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

P G o =k

o B o
79 © -

S
~
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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

Frehe Raws (SPS), Wl & T ¥ ST TeAwoT F ueh Fgeaqel

TesgH ¢ A SPS & Hest H Fo HUA o

FREF-eEwThe @ iR Haeis-6-Hiethe, SPS & faw framm g
SPS zw® fhamam &t @i geler A aRafda #% aar 2l
GRIERITRIT SPS &I \feha Fafe famienRioetor AfSsa sar g
SPS gHe fhaTe &1 FehloT-6-Hiethe H RATdd T &ar § dcaeard
ST FEIST-HIEhe HIEhest i fRaT Ga@RT Gt 1 aRafdd & ST &l
To[hIol-6-BIEhe, SPS I | STafe Pi fATShT &ear &l

A & & 9 @ v Ohca wft ger aaiast F veiea Sear g2

A C3RD
A B3RE
B,C3iRD
A D3RE
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Following statements were made with respect to plant steroid hormones.

A.

w

oo

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

T Eelies gAfAT & R H AFT Fad sg 0]

A.

S FSS g & e &, TaT TeAUSS gl & AEN Fewep H T
cic i
a@mmsoﬁuﬁasmaﬁemmgmm@f@gm
% oig HIONOT & foT F2 99 g1 g

gl UIGT FCNISS g, A JIADIGEG 8 T2 fohar )

15 gl dffeecliss H FA! arel 916y, GINag F ~GAudiieeds
2T GT% HIRERIHT FT AfAvEigsEs TGRIT Fld ¢
Wﬁﬂﬁwﬁﬁ%ﬁ?ﬁﬁ%ﬁﬁ%ﬁﬁﬁﬁﬁjdqﬁﬁagdmd
# Forar g

T & & @9 @1 v Qhca Tt T8 U=t & Al P guTdar g2

Lol

A2

A3

A B3RD
B,C3RE
A, C3RD
B,D3RE
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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

¥e

1. A-v, B-ii, C-i, D-iii
2. A-iii, B-i, C-ii, D-iv
3. A, BHiii, C-iv, D-i
4. A, B-iv, C+iii, D-ii
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ABA, dIeHl H T dA1d & Ta%ey Agcaqol fFE Fera g1 e |Rofr A,
A X, ABA Stgazavul/fages # Fo Agcaqol TrarsHl H FeiRid far
T B, 59 R FEA Y, 39 CeasAl F 95 FE H geifta w2

TAFH X (TeaarsH) FTaFEAY (F)

A. | o-fag-TatedEIRATEE I | ABA 37999 & 3iTedIeRE I
SESIEIIEEE] # gieafaq gar g

B. | EmerRe P450 RSe[| 1 | ABA & adu-giRHa w@awT &
(CYP707A3) SeuTesT

C. | ABA TemIfiercrEwe li. | SeeNfFaa scaresT

D. | p-repifrsst V.| ABA #r zu® EHT-gEAa

TEET A S

e 1 I S T X 3R T Y & A9 |@E e # veRia

LT 872
1. A-v, B-ii, C-i, DHiii
2. A-iii, B-i, C-ii, D-iv
3. A, BHiii, C-iv, D-i
4.  A-, B-iv, C-iii, D-ii
.

1
M2

2
s

3
M

.

Objective Question
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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

TET o 3TIhdl AT F Scdsiel, g6  WISAINICT =15 (SA) ¥ Fharasa
F 3cUTeA FT T FI F9T ST ¢l AFT FAT =@ R & FEAUUTEST F e
g7 AT §:

A.
B.

D.

‘h' fdegd ware (In) T fAYEoT gaard, 3fehdl St GaRT 8T ST g

3e75hdT BRI G@RT Hifdd AR-CATR f1 TEAdw @ sea &
Tolea®q ST & iR cAMP Hr gefdr gl &

§&1 g5 HeaU-HIRIBT CAMP, FHET ST (L) Ca** defel & Gold H

HETIAT T g
dlecar-gaiiad L Ca*™* defall & elel € Ca*™* 9aTE (Ica) T gl

Aafat@a d Fi9 a1 AeeT gt gy FUaT F TS F IGRId FIaT g7

A2

A3

= e N e

A 3B
B3R C
c3RkD
A3l C
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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 COz2 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 Psp.

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

1. AandB
2. BandC
3. CandD
4. AandD
A =IE & R, Pso A & IRade (S Poz g@rm Aeifa gar &
ow W RaAralea sffedlee & 3mr dqed giar §) dfed F= alRE
ARSI GaNT AT AR 7 siedse g S g1 Hetatad
TEAIdd $UeT SAATH & eI Pso H IRddsT & harafer &1 sarear g ¢

A. TOEHE & SR Pso OfhT ATEURET & J9H= & T §adT ¢l

B. U & R afehy maafRmt & sra=eh gafga gia &, 5w pHA
aaﬁa‘?ra?m P503'<53|'|FIT?»'I

C. ufthg AR # A & A CO2 gew | Pso §¢ ST gl

D. 3 wRifga sufFaat A sar A & 60 fAde & ofiay, 2,3-DPG &7 gefr
gol Fr 712 & Sas aRumaETasT 3= Pso wrea @i g

A=fat@a & i a1 & @oeT gl & FU=r & AT i e Har

2

1. A3RB
2. B3RkC
3. C3iRD
4. A3RD
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The types of mammalian nerve fibers (Column X) and the conduction velocity in

m/s of nerve impulses (column Y) are listed below:

Column X Column Y
a Ad i 12-30
b B ii 30-70
C Ad iii 70-120
d AR v 3-15

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

=t e

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

TR & fAffiest 9ohR & AT deci3il & JehR (T3t X) 3 af¥er smaer

&1 ATl 391 oMo (FFAY) F A= Fateey fFar = g

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

A 7 @ i @1 ' AheT &9 XIRTTY & 97 @ Faa geiar

£?

ol Rl S

a-i, b-ii, c-iii, d-iv
a-ii, b-ii, c-iv, d-i
a-iii, b-iv, c-i, d-ii
a-iv, b-i, c-ii, d-iii
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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. There is 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.
1. Aand B
2. Band C
3. CandD
4. Aand D

R H e v T aufagds fraafer & s 7 @F saa T v g

AT Wfees afafafer, 32 & S & Sdr gl
AT G@NT cadid alfgeplaehROT 8l ¢l

32 & tRahe 3T A-tRahiea #1 gaor g6 S gl
3% H FSAT 396 g¢ T gl

o0 w»

AgfgHE FRaTafe & e 7 @l Ggr Ul & e =)

A3 B
B3R C
C3R D
A3 D

= o=

A2

A3
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Given below are the blood clotting factors in column X and their names in column

Y.
Column X ColumnyY
a. | Xl I. Fitzgerald factor
b. | HMWK ii. Laki-Lorand factor
C. Pre-Ka iii. Stuart-Prower factor
d. | X iv. | Fletcher factor

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

Ll

TAFH X H &Fd Fhesd RS 3R &g Y H 3% a7 fGu v g

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

Tt X TFET Y
a. | Xl .| fhcsaRTes ®R%
b. | HMWK . | ST SR
G. Pre-Ka iii. RB‘T&-W FHP
d. | X V.| verR R

T # ¥ 9 G AT FRP T 3o7h ATH & ATT ol o gl

Piha B e

A2
A3

A4

4

4

Objective Question

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

4.0
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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

FRIPEIas AT e¥ (GFR) WX glAEAET & y9d & fov Fe s ffw
T El

> W =

A AR-eREhE, TR, 3R TR gehe waaEt @
HHfad Fd § A GFR &I =ed gl

B. TUesrifod, GFR de & fow goh Waareaal i faeama #% &
gl

C. AR-eRedE 3R TR, gahnT AT ieRl #1 S 7 & £ 3R
GFR ger & ¢, Siafh Tiehie, GFR o & fow geehry W@dariefar
Fr faraia a¥ ¢ gl

D. urerdfrsa (PGE2) 3R $EFEMA, Jeh Hage TR & ger &
¢ 3 GFR war 2o &

A= & @ Fi9 a1 v [AFcT TEr FAAT & TS I AT 272

A3k B
B3R C
C3k D
A3 D

W=

A2

A3
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Given below are a few statements on concepts of molecular breeding.

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

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

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

D. SNPs are dominant markers.
Which one of the following options represents all correct statements?

1. AandB only
2. A BandD
3. ABandC
4. CandDonly

Al S HUT 0N ToTolel HT Hehouall W T T g

A. W%ﬁ#%%—ﬁéﬂ,ﬁﬁﬂ%ﬁgﬁmmmm
faewent @ wafdra Sial @ HTAIAF Bgelaaiar & HROT & Whl ¢l

B. UH YF.HIAF FAT a3r (RIL) JEEr #, g=1 Jeidr HR Hg-wemdr
fRIegehl &1 gererehioT 1:1 % 39T & gidl ¢l

C. =ASIERRr @HES aer (NILs), Fi T SR-§1X 37Tad! d9ehi & FTT JdiiT GahoT
¥ 3¢9 & T ¢

D. SNPs w7 dr s g &

=T facar & i a1 v T TET FUAT Fr ATar §7

haol A 31T B
A B3RD
A B3R C
Faa C AR D

ol L
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The plague morphology of wild type and rll 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 I: Co-infection of two independent rll mutants on E. coli K strain
resulted in several plaques, all being small and ragged.

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

Based on the observations, the following statements were made:

A. Experiment | indicates that the two mutants are allelic.
B. Experiment Il indicates that the wild type T4 phages that infected E. coli K

strain resulted from a recombination event.
C. Inexperiment I, if the T4 phage isolated from the E. coli B strain was used

to infect E. coli B strain, all plaques would be large and round.

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

A only
B only
Aand B
BandC

i At
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g YR 3R 1l 3eARGdl T4 SHAmsisl & @HACT & FROT 3cde aiied
UPR & 3. IS (E. coli) UHGT & Tolleh TR Al AR gl

. FoE WIE
T4 Sharosish wsig B K
=T THR Bier 3R ReEer | okr 3 ferEer
rll 3eafadt g3T AR Ao IS Tolleh AET

fAefaf@a ar saer fFe o

T | €. IS & KT W ar TaaT 71/ 3caad! T Tg-HshH0T 3l ollh
oar g, S oer 3R R"reEer 8 gl
AT || 3R 1/l 3caad! & @1 3. Sidls & B Wi FI Gg-Thiad har

AT $H Tl § Wi T4 SHAm[sis #f . Plals & K I3 Hl GhiAd et
& faw 39l faar ) F& oo ulbdg'tra’r%zﬁ‘lﬁaﬁ'{ﬁm?,mﬁl

SIS 3deilshadl & MUR TN FS HUA GV T g

A. v geafar § fF g 3caftadl velferes g1

B. UIRTIIGRTAT g foF . #las & K U3iG &l ThiAd Hlad drel I TR
T4 SAITHIST - #AITe UeaAT3l & hoed®d dell ¢l

C. W Il #, 3R §. IS & B i § g v T4 Slamsiis &1 suier
§ FIS $T B ING I HHAT A $ T FAT AT o X T a2
3R e g

T Apeal H HiT T T FUAT & Tt T TS H 2T 272

1. ad A
2. had B
3. A3RB
4. B3R C

© NS} —_

o
~
N N w w [\ S —_ —_
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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

P =

AT QT sy ganfaes s@uRem W R 8

A. T® EIUTYET (phenotype) H TH fafllse Sl & Wl & FaAT &

FEdE
B. SiieT AP H Ueh GRIETT IRATA Sl Hollel o ~gFoilciss 3Tha H
aRads ¥ AT a3 &, Hr Sea Fed ol
C. 3Mgfd o ATy YAl I FHIIHS 9ATEl Sl ST H HAeToTawdy
¥ w7 F fdcgea gar &, # #gd ol
D. U el foresh Goka®q WHYIAS Uellel alel Sial r Heg gl g,
FE ¢l

=T fashoul & Hla A1 UH, Aeal HT @G HRH 39TFd HH g Sl SIIFd
FoEt #F g3t N =t ) 9w & o @ 7

A — HTeTeFadr, B — 99, C — 3iddes, D — 39ET aide
A — 3Tde, B — 3caRadst, C — 3iffiegerdar, D — gerrdt aras
A — 3ddye, B — 929eid, C — faaxor, D - silvefas aas

A — 3T, B — 3cqa@ds, C — 3idaes, D — T9dl 91de%

AN =

Al
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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 & BEhfaa ST & 3y 3caRadd foFe e 9 |[ﬁahzr§ﬁa:m

AT ¢1 I SiiA gidaiiy JUEE 9 3URAd g1 IR0 & Adr-fHar & e o
v |l gfdsra B ¢ g1 36 Wl & grarardr 3R Ae-ae, s I’ J &
FH H HH Ush & 3 ST@EN & 2T g 1 giidehar a7 greir?

1. 1/4
2. 310
3 482
4. 7110

f&l
A2
fx3
{x4

4

4
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The following gel patterns are that of DNA markers observed in parents (P1 and
P2), F1 from a cross between them and doubled haploid progeny (panel A) or F2
progeny, derived from selfing of F1 (panels B and C).

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

(a) (B)
P1 P2 F, DHfromF, P1 P2 Fy F, progeny

DH= Doubled haploid progeny
from F,

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

700 I
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Fea o Yo, #Aar-fAar (P1 3R P2) & 9f&id DNA Rsgst &, Fi3a =
T HHOT § AR I IR0 HAfd (YT A) 3Hrar Frish Fafasad @ ared
FoHdfd (d7ef B3R C) & &l

Teh EITAT 3EIUIA (DH) Ush SIeTy®d ¢, Sl dd eldl § SIa Giel JUTg gfdaore
W I ATl 3RO FIRFET @ fAsad g gl

(A) (8)
P1 P2 F, DHfromF, P1 P2 Fy F; progeny

 —

DH= Doubled haploid progeny
from F,

(c
PL P2 F F, progeny

DH 372raT F2 @dfd & 98T dea & 3R @, 38 ded (A & C) & gga
FIfaT ST veliforss DNA Regs 9¥ 3menia 82

A Shael
B adl
A3k C
A3 B

= e =

. o
[\e) ot
EN EN w w o o —_ —_

w

o
S
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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.

A. B.
= =) G1, G2
5 1S
o S
- G2 2
= G1 E
© T
3 | ] | l o | ] ] ]
15 20 25 30
Temperature (°C)
C D.
€ =
L &
g Z
[} D | T~~~ G1
= = - =
€ E = G2
g I | | ] |
15 20 25 30 G 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 Ky o
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T 9T Wil @ ar et A it i FEn W) a3 araaeia ad
F JITd FI g arell IR e aRfeufaar/zertor @ e A §rmir g
A, C 3R D & gaa 3R 3/add @Y saAw: ar fhear G1 3R G2 & faw gt &#r
FAIs & HAET AWl @ gl ¢ T B & "ad 31K 3maad @ sesied gl

Temperature (°C)

Plant height (cm) @

Plant height (cm) ©

G1, G2

Temperature (°C)

Gl

T~ G2
| | | |

15 20 25 30

Temperature (°C)

IR &E T e F gl IR A A U AT g
gie Fr Fas TAHF T T A FEAr H SNGuET § TIaT giar g
gier 1 Fue J BIeAdr had d9AE & THIad gdar g AR SEuwT Fr

fii.

—_—

.4

IS AT AT BT &

Ses®d AR a9 F G fr Fa | Aeied §9 § ARMcAS T3

giar g

SRy 3R aramERer St FT v gie B FaS 9 g@ar g, ST aEn
FEAT ararayeT & ufa Bea yfafear geidr g

foret fashent & @ @l @1 v Tl 3 3 deei®yT sar@sil H e

Hena Far g2

A—-i,B—ii,C—iii,D-iv
A—i,B—ii,C—ii,D—-iv
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3. A-lL,B—=1I,C—1v,D—1I
4. A-iv,B-i, C—iii, DI

tAl
A2
fxz
:A4

4
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Objective Question
119703619 4.0
The table below represents a list of animals and larval stages.

Animal Larval stage
a. sponges I. cercariae
b. cnidarian . amphiblastula
Lo flatworms fii. planula

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

matches:

1. a-ii, b-i, cHiii
2. a-i, b-iii, cAii
3.  a-ii, b-iii, c-i
4.  a-iii, b-i, c-i
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S & 12 gRof Sfar 3R 39 Bt Fr Rufadt i g &

AT [Ahcat & i a1 v Toft gy Ra=T & GIseT aF griidr &
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s fooe frfar
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b. e i e o
G e i e

a-ii, b-i, cHii
a-i, b-ii, ci
a-ii, b-iii, c-i
a-iii, b-ii, ¢

4.0

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

0 K=

SN\

A- palea, B- lemma, C- lodicule
A-lemma, B- lodicule, C- stamen
A- palea, B- stamen, C- lemma
A- lodicule, B- palea, C- lemma
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e 3 gie Y, o g9 & gedXER@T & a9 dAgfoa gsd e A
ggdTe AT g

L
D P\ B
—( O

BANSN-Y

1. A-9ferT, B- 9FAT, C- Aifssaer
2. A-oFAT, B- difsdd, C- ®eaA
3. A-uferr, B- &, C- oFAT

4. A- SIS, B- 9TerT, C- oIFaAT

A2
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Objective Question

121 703621 4.0
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

ﬁmﬁﬁmwﬁw,m?mm#uﬁwﬁaﬁmal

1. 9TREH < FHE < SHdlH < 3ary
2. 3EIE < WHERI< I < Sliaa
3. SiaA < 9IReH < §HEH < JEar
4. 3ETET < IR < HHGH < Siare
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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

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

- Shola grasslands, alpine grasslands, tundra, warm broadleaved forest

=t fasedt A @ i 7R 39HgEdT H 9T et arer Fafl Srehaarat

Fr AT FLar g2

1. 9IRTA T, 35U fcadIT aulde], 35U fcaY T JOTTdT del, ShoT °rF &l
A

2. FARMCISOT &, FORT 8 FT HT, Y HICGR e, FUrTEhCadT HAleal
ddd

3. SEr ae, YU T, ek BT & Hele, Ruae a=f

4. AT O & Ao, FTA9GdT O & Hewd, g1, 7 AE are
(warm broadleaved) de

fAl
fAZ
{%3
Ay

4
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The names of the plant pathogens and their taxonomic groups are given in the

table.
Plant pathogen Taxonomic group
A Phytophthora infestans i Bacteria
B Cladosporium fulvum ii Oomycetes
C Ralstonia solanacearum iii Nematodes
D Heterodera schachtii iv Fungi

Choose the option with all the correct matches:
A-ii, B-iv, C-1i, D -iii

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

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

A-iii, B-ii, C-iv, D—i

T GRolt & grey IOt R 390 IR @A F A G A gl

Ly N o

qeT I I wE
A | grsermeRT stede i oy
B FASNGIRTH BoTaH I SASAREH
C | wrerecifaar ale=da i | foderzE
D ESNINT FHFTd Y Fah

Tt @ o= ara AeeT &1 99 HIfew -

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

1
A2,

2
A3 3

3

Aty

4
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124 703624 4.0
The table below lists nomenclatural categories in column X along with their
description in column Y.

Column X ColumnyY

a | Homonym I. binomial name contains the same epithet
for both the genus and species

b | Tautonym i. 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. a-, b-iv, c-iii, d-ii
3. adii, b-ii, ¢, d-iv
4.  a-v, b-i, c-iii, d-ii
A anofl, Tae X & Aavcufa Al 3R T@ed Y & 30 faawor &1 sofegy
Fr g
TdFT X FFET Y
a | grafas L gfaug a1 # g AR A1fa & v o &
feSer g ¢
b | emaifas I T qier 3R Th Sedq P T & afauted
AR &I =
c | dft=mfaw ii. U gITh T el ATH ToF 9T T AT
AT 3T ¢
d | 2R V. | waEe ade & e a1 ar @ e s o
3USATHIT aTel dATAS ATH, dAfehed [Heet
ATAT arer FETR & T

e & @ Fi7 Tret & T F F S E

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

0 I
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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?

P NI

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

Stability of a food web in the face of disturbance.

The limits to similarity of competing species.

aIRfPAfar FHeR Fae Heaed TSiadl & o & AT § FE STer g gl
o Reedt & @ Fla TRl el @1 o ERivar a8 82

g R P g

A2
A3

A4

4

4
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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 FUF & ATIAT F AT TUY & FHTad IROTAT H AT

00w »

Sifaat & Jex Fha Qeea

QT St & Fqer fA%d @1 S
aldl Sl & aedfas fashd @1 haa
SaET & JeF oI&vT AT

e fashodl & @ &l @ v Feqfaa IROUMAT F FE FH==T HI AT 872

p W kol =

A2
A3

A4

4
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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¢Nr1

2| =

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?

8

el

N¢R
Nt+q (1+§Nt)

aivVg
Niy1 = (1;1,;%)

t
Nowa= (a+Nyp)
Nivg = ——
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T SAAHEAT S AT AT (¢, t+1) H TR (exponentially) Jefer T
2. F T 83X 99 N1 =R Ni, & S8l N ST8EAT 3R &1 381 $Lar ¢ 3K
R gef¥l e I SRIT &dl g1 cRedg §uy & 3o S8l sied 3R 7cg,
gdca T R & 7 J9UE # g &Har K 9T Tafeor $r 37 aa
gl F= "F & N /Nt 1 NiF 3T Bl & 9 & A& Rar 3= gl

NNy

R =

0 N, K

&7 AW B I Siisa arell 3@ & v 3@ gde=or forg a&a & 3k
AT HEY & 3 Ueled AT SAREAT g & v Tk HAlser
uTeT T T g1 (R-1)/KF ageliad W @5 & O Fiad T @ag g A
STTHEAT gEfd T SATEAT FT 672

NR
1. Neyp = W
t
2 Neer = (1+RN;)
N¢R
3. Npyr = (a}Nﬁ
aVe
4 Ney1 = (1+aNy)
o
1
A2
2
“
3
s
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

P D N =

TE FO HiPS TH S BT 400 AT & T G (FIEre) & A0 § e
ST 6l (FEHT AR SHaerhren) dF oWl TS| S H ¥ 6 I dh Th
AT & Y R W SASTGAT 1 F&3r 400, 200, 100, 40, 20, 10, 3R 0
g1 dead®d Uid exfed S=HeY 0.1,2.0,3.0,4.0,4.0,3.0, #X 0.0 g1 HA Tsiedel
& Ro =T &2

252
292
2.36
3.20

g B

A2
A3

Aty

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

The following statements represent possible assumptions about population
sampling.

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

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

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

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

Select the options that are considered as assumptions in line transect

sampling.

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

T darg L3R 3cy-digg w 1@ g=ddc A, S 3R & gdca (~ D=N/2Lw)
FI JHiehat & ow sifdrerfoud foham amm, NSiq &e o)

T FU, AT UiaadsT & Ty H Tfad TREFeTAT3HT Fr g2iid 21

T I WAl Tledee 3@ 8 gff W = #gh &

B. ReTIId Sleq] AU &F H THEHAN HaRd ol
STt I R §HS ST § 3R 36 IR 9ia=del & eRe shad Th
SR | foar amm

D. ¥ W o3l F TiAhar 1 & @rT FFRT fFar seam)

39 e F1 T8 HIGT S W1 ghFe @ A IRFoI=3i H

giaaia #ar g
1. A3R B
2. C3RD
3. A3RC
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 entha?c?gys) An?; i!]_r;l)PP Total LAl (m2 m2)
Tropical Forest 365 2482 6.0
Temperate Forest 250 1550 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

o G D
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& =l g RAfdes aitftufas a7 & fow aiffe ey sufds scamcesar
(NPP), % &aT$ 3R oot & g=r (LAI), &t g=ifar g1

gifefas a =G | NPP Fel LAl (M2 m2)
(&) (g m?) 2
FSuThicadl a= 365 2482 6.0
FaRMArSoT g 250 1550 6.0
=l 100 180 1.0
HqEEASA 100 250 1.0

fAet fashed! & @ Pl @ v, "ged gU NPP 9fd feer afd g oell &1 &

TEr FH FI giiar €72

1. ATEAA > TZT > FoUrnieaddl g > Faefidisor g
2. FSUrhicadl g > HARMNAISUT a=1 > T3 > HIEAA
3. I > AU > GAEAEIST &= > FShieaedl ae
4. FHEAASOT g > FEOREAT d > HEEAST > T

o o o
W S —_

S
~
~ N w w o o —_ —
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Phylogenetic trees are used to examine

A. relatedness among different populations, species or genera.

B. similarity in characters among different populations, species or genera.
C. common ancestry among different populations, species or genera.

D. 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
sifageirr geft &1 39T fFar S

A Rffes e, vyenfaar 3R @it & #@eg Fegudn

B. faffe= smarfeal, wenfaar ik gt & #Fea sefon & gaeqar
C. T smarfeat, uenfaar X a=if & #Feg FHET FATgar|
D. 3eErfear, gentaar 3 g F vt Fr Fatca1s JAgan

IWFT FAAT H F, FE FUAN & IS F 999 Fifaw St snfdgaarr gait

FT ITJTENGT FF I SgaT AT gl
1. B,C3RD
2. AB3RD
3. AB3RC
4. A, C3RD

A2
A3
A4

4

4

Objective Question
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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

is

1. 102
2. 418
3 B2
4. 76

AReH FEAGT TH VAl Tl & gaill @il g1 9cdss 500 sxfeaar
(0.20%) H & ST TS H Ig AN glar &1 grsl-dietasT HIor S1 93T

A gY, 30 A & AT sl vl & Hargw eafaaat v afaed &
1 10.2
2. 10
3. 152
4 7.6

Al
A2
A3

Aty
4
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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?

1. A,BandC
2. B,CandD
3. A BandD
4. A CandD
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=T o=, TRHIERT, IEOTae Ao (haplodiploid) #ie & =afSedl & #ex
AT TR Heedl & I H g1

OO0 @ »

A § ¥ P9 @1 v Theqd ol TEr FUAT F AT Fr g2Tar g7

ol

A2

A3

A4

4
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Te ATET 379 T & 0.5 & GaRT Hafod §
Teh HIET 3791 1S & 0.5 o GaRT Hafdld &
Teh oY HIAr AT ¥ 1 % GaRT Hafdd g
T 7T T I H 1 F CaRI HetAd ©

A B3R C
B,Cc3ik D
A B3R D
A C3R D

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.

Pigs Whale Camel Horse Pigs Horse Whale

N

Pigs Whale Hippo Hippo Pigs

A
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Hifas Sfaga sRT Far ¢ & o snfcasacrsal $r fose dael 81 59
AT & AN W 3H AT ga7 il =981 FfAv S T SIqs, Saad
3T gl SoTehl Tl FAdlolcid dRITael AT il ¢,  Fel FHe= fe@rar

gl
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Pigs Whale Camel

Pigs Whale Hippo

b

Horse

Pigs Horse Whale

AN

Hippo Pigs

Whale

Hippo

Camel

4.0

The following statements describe different patterns of sequence evolution.

Most non-synonymous mutations are selected against.
Synonymous mutations can accumulate.

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

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

A.

B.

C:

D.

selection?

1. AandB
2. CandD
3 Aand C
4. Band D
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= Fua A A & B viawar $r carear sa g

ST AT 3caads Ay 7 gafad ga &l
9T 3cafads @fRa & gFd g

SOHIAH § THAIATHT T HT 39T 3= g
IIAIATHT TS 3= &1 W 3caRddd ddd ald gl

o0 w»

ST AFcdl # @ i a1 v AU" IS F i FA AT F I8 7 qar

Ser g7

1. A3RB
2. Cc3RD
3. A3RC
4. B3R D

A2
A3

Ay
4
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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 - 0.8 andw-0.2

4. Genotype frequencies: 0.34 WW, 0.34 Ww and 0.32 ww Allele
Frequencies W -0.5andw-0.5
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T Hedh UAlld H UIGaATd, Tehdl Sild garl =afad grar ¢ gl are fager
qIEl @ Teltel (W) FeTdT 3R SiTelgsFel TIal ol Tellel (w) 3T9SITdT g1 Al ofifeiv
500 carfSet T v HTETEr § STl 320 H SHaAvsT WW, 160 # fawagessit shersea
Ww, 3iT 20 & ShaasT ww g1

SH @S H el Siiag®ar 3T olrell T 3gfaar 41 g2

1. Sierawa smgfaar 0.04 WW, 0.32 Ww 3R 0.64 ww Telrer

R W-0.53R w-0.5
2. Sheweg 3gfadr 0.32 WW, 0.64 Ww 31X 0.04 ww Telrel

smgfaar W-0.8 3Rk w-0.2
3. Sierwww smgiaar 0.64 WW, 0.32 Ww 3R 0.04 ww Teirer

srgfaar W- 0.8 3k w-0.2
4. SheweT amgfaar: 0.34 WW, 0.34 Ww 3R 0.32 ww Telrer
agfaar W- 0.5 3R w-0.5

Objective Question
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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?

1. Aand B
2- Band C
3. AandD
4. CandD

A, wfaeifas, s dur Sare 38 & @YRd RPMI 3R DMEM &7 ST
CO2 FSATEI H# HIAd HIRIFST & Fdd v gd Hafda &7 @ fram
ST g1 28 AfaRea Af2ad sEdEae (NaHCO:) 3 HEPES &1
3T (TR FF & & H 3YAET HIAT AT g1 ATLTH & a8 F
e U Hg T

A.  TI 5% CO2 RPMI H FIfRwr Hadal & faw gsead g, DMEM & faw
CO2 &I ssedd Algar 7.5-10% giar gl

B. afe AT I od THT Tk FSANAT F gL AL & AT H
@I g ar HEPES 37aea+ ¢l

C. afg FIRAFBT F ¢ TAT T FAMAT F I67 FF & AT &
TET g ar NaHCO3 3H1aedeh ¢

D. S« FIRNFN I #Aeyd A ol F F A & v fGf@a ger g ar
A3, ATETH FI AR/ F adl ¢l

= & @ 39 @1 v [rca g3l @8 FuaT & AT & geatar g2
A3R B
B3R C
A3 D
C3R D

el I
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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.

A

Al_
AZ_

AB_
A4—

AS_

AG—

A?—
AR w—

B

s B3

— A2
— B3

— A4
— B2

— B7

— A7

Which one of the following options has the correct choice of markers for

foreground (FG) and background (BG) selection, respectively?

il

FG: B3, A4 and BG: A2, A3, A7

FG: B3, B2 and BG: A1, A5, A6, A8
FG: B3, B2 and BG: A2, A3, A4, A7
FG: B3, A4 and BG: A2, B2, B7 and A7
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T T To1F, FY FEA (A) # o7 Tolia (B) F WTeT=ish AR SieT
I TG el T Aiotall s g1 =T &1 Yo7 |, Regs A @ B & DNA
WIS I SRMar g1 UAeT |, Wgetdell WHg & v angafRies m=f=s
Zeitar g, o 91 Aot wfawrer & e Sier gidr 2

P 7 O Fil9 ¥ v GFeg A, AT BREmss (FQ) 3T dFam3s (BG)
TIT g =gl & el =T 872

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

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

4.0
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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?
1. AandB
2! CandD
3. Donly
4. AandC
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URSie el & R # @e $o Y v v g

A.  CaMV35S 3=Aeh-GUS-35SpA T T Teh &IICRUT dlgeh l ITNT
Y FAT AT IR G, GUS ST i sifdieaesa #et & foav sugsd
3eATIS T SHAT I AT & PROT, TaAT Ie=l TS § GUS
WS & ATeafdd TR #H Fe=rae weiRig ¢ d5a 21

B. 3ieldcyl # SAGHIAG TIad GRSl e & al Jeddaear Hi aikd
T aTell Teh GRSl 9T, 9Reist 9l &7 AaRafad dq& 9ier &
Y JAT HPOT T, GRAAT o&T0T 989 & AT 3:1 & 3= & U
gIam|

C. 3d® HIfed ghal H, gAY drefefEafaeistor da 1 et fmar
§mwm,@mwmﬁmmm@amﬁm
FATTI|

D. @ 9Rsile! fauesr I T 1T o= & fov, T Sa-OfEEenor S2er
¥ 9 faews & v FaaT FATIAST Ul Tiafafd IREl=r aef &
HHOT e@RT, Fo NI &, gt IRehfaal & fow g@geast v g
3¢9l gHET|

7T # O Sl G e [Gheq o Tl HYUAT & AT DI AGRId HLan?
A3 B
C3R D
%hael D
A3 C

e W o=

o o .
w 8] —_
N N w w o o —_ —_

o
'S
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The interpretation of any clinical laboratory test is done by comparing the
patient’s results to the test's reference intervals. For example, the reference
interval for white blood cells (WBC) in human adults is 4,500 - 11,000 cells/
microlitre. Estimation of this reference interval is done by testing

1. alarge number of healthy adults and estimating the range between 2.5 to
97.5 percentiles of the reference population.

2. alarge number of healthy adults and estimating the range between 5 to 95
percentiles of the reference population.

3. alarge number of random adults and estimating the range between 5 to 95
percentiles of the reference population.

4. alarge 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.

T Aeifas waEremer gferor Hr fad==r, W & aRomat fr ademolt &
HEIH-3RTAl § JoIaAT FLah Far Srar g1 30T & v, aaes #Aqsal A «ad
TFd HoRT (WBC) & T deal-37arTer 4,500 - 11,000 FHIfRIFo/A=Heet gl
TH Teal-37aRTel FT 3Theld, TUETOT G@RT haT STdT &

1.  TIET gIEH FT TH T3 TEAT 9, 3K TeaT 36T & 2.5 97.5 AddsTht
& HET HAUT T 3Thold Hiehl

2. TIEA JIEH T T 987 G&AT &, 3T HesT 3MEET & 5T 95 st
& HET Aol T 3Thold hiehl

3.  TeiToe auEn T Teh g21 GEAT &, N e HEKr & 58 95 erdd#Hent

& HEY T FT HThold Hih]
4. reToos TUEHl @ T dof CAT &, 3 GesT IHEEr & Ag & aer
I AAF A= & -1.64 3T +1.64 & TET AU FT HAThold HIF|

Al
fxz
A3
A4

Objective Question
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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 B and C
Group D

o B
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faezfdat & I’ @#gt (A- D) & I galRad H& & fav Far mar F =
T $5E Feadl (CFA) 7 3idegf@a (OVA) garT 9fekfaid 75F & 3cdeet
Ffa B IRAFIT, 9 OVA # T gfadias gfdsa gfafsar (For giafsan)
Fifid T Tl g1 gl o Aeafaf@a e Fe

g A ¥ Rt & 7 ¥ dra B, 8@ OVA-fa ELISA <ot &
gre 3R fe@rar % 1gG 3R IgA wfa-OVA wiaerar 3ufera 2

W B & fagmfdat @ agws & siftussen & g coreAr SifReET S
faerar, 5 6o & faw @aftia far 3R ELISA garr #facedr # afa-OVA
gferfaat #r fe@mm

g C ¥ fagmfial & v 3ushanr AT aer & AWy qanr wwiaa
3R @ fF qus $r coligr FRFT TWHAT J8dq F A F dhdr ¢

wg D ¥ Rgafiar 7 Aws i wier :iRmEEt & 5 & F fow OVA &
3eaifad far 3R ELISA garr 3if¥cedr A 9fd-OVA wfaiarr =1 faamr

At fsedl 7 & @i @1 U, 39 WHE/AEHG P @fiar & SEa |@Er v

orar?

1. WEA

2. ®WEC

3. WEBIRC
4. @HED

o N
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A researcher used CRISPR-Cas9 system and observed a different type of
mutation in two alleles of a target gene in a To transgenic plant. These mutations
are designated as follows:

Allele 1: addition of a nucleotide
Allele 2: deletion of a nucleotide

The observed mutations can be classified as

monoallelic mutations.

biallelic heterozygous mutations.
biallelic homozygous mutations.
chimeric mutations.

e eiemeif & CRISPR-Cas9 dF &1 waeT foham 31T v To RS oier & wen
eI SieT & &r Tollall #A f3esT YR & 3caRade Sfera &Fam T 3caRaded
e v & wfAfga e = &

ulld o

Tellel 1: T ~gfFel3iIergs 1 Alsted

Tollel 2: Ueh #giFol3ilergs 1 faeiet

wfEd 3caRadal @1 3§ TER JIfepd har ST T ©
1. USTlTae® 3cIRad|

2. cfavehfas RvAgeast scaiade|

3. gfaveliiorh HIIAGH ScaRddH|

4. ffEETd scafEaal

A2
A3
A4

4

4
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The theoretical resolution limit of the fluorescence microscope is about 200 nm.
Super-resolution microscopy has been developed to address this limitation.

Given below are super-resolution microscopy methods in column X and their
principle in column Y.

Super-resolution microscopy Principle
(Column X) (Column )
A. | Structured illumination microscopy | (i) focused excitation laser point
(SIM) is surrounded by donut-
shaped depletion beam
B. | Stimulated emission depletion (ii) the specimen is illuminated
(STED) microscopy with a pattern of light and dark
stripes to generate Moire fringes
C. | Photoactivated localization (iii) utilizes variant of GFP that is
microscopy (PALM) activated by a wavelength
different from its excitation
wavelength

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

BWN
> > > >
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wfadifta geaeelt & dquifas fasiea aREAT aererr 200 nm §1 56 €@ &
fararor & fov sfa-fAslea weaeRihr fAsfa & 31 A=, sfa-Ree
FeAeRAT fAft # Fa#s1 X & T 3% Reua #f & Y # Gaw m
gl

sf-Rdes gaweiifhr (Fa9r X) Rgena (Fs91Y)
A | gafta safea geaefdr (SIM) (1) Hlegd Iuolel oel faeg, siae
& AHE & g8 991 & Y @

¢
B. | 3edeq 3casi &9 (STED) () | AfeY fhesll A 3c9ed G &
LR CARED] ToIT SoeT T FehTer 3AT o Tedr

& % ¥ waIcd & S g
C. | gerrer-afihT Tareiraesor geaelddr | (1) | GFP & w&q &1 39aier & o

Ll &, S 5 ga s e @
et v aeeed gErT w@fha
gid &

T A ¥ FiT G v AFeT T@57 X 3 &FFT Y & &g @@y Aae a+r
yeRia #ar g2

1. A(i), B=(ii), C~(iii)
2. A(ii), B-(i), C(iii)
3. A(iii), B(ii), C-(i)
4. A-(ii), B-(iii), C~(i)
Al

. 1
A2 5

A 2
A3 3

. 3
o
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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 et & v &7 A R & 3@ PR A 3P & v Rega-
g:ghea fafr & wer feam el w1 semar i\ R G, v an
G- 9hge i ARRAT Y Aede & e wer o el garr 9far # aree
fopar arar 3R Rw a1v defor 59 9K &

A. Tge feT 40 fes2 g2, Rfeea fFv 3t & & amw o Ul

B. g&Y foet 60 Rgs Ia: whs fowdt & 4 Rfega 91 36=1 foam Reg arell
1 RIfega Far 3R @i 60 =1 &7 & BiE &

C. am R 50 s T uFs et @ 7 RAfcga 1 38« e g amal
&I fafeea frar 3k & 50 =1 &7 # o &=

D. i R 25 Re2 oot w2 et & 6 Rifcea O

faeameff & da Jeo & ATAT & IR W HEET FER A A0ET F AT
el IAT| AT JTEIET 3TN &

1. 600
2. ~22
3. ~351
4. ~454

A2

A3
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pCMV-A digested with
Xhol and BamHI

8000 bp

3000 bp
2000 bp
1500 bp

1000 bp

250 bp

Western blot against A
on A™I Hela cells lysate

235kDa

90kDa
T0kDa

53kDa

41kDa

30kDa

9kDa

1

2

Protein A forms homo-multimers.

Protein A is degraded by the lysosome.

Protein A is polyubiquitinated.

Protein A localizes to autophagosomes.

1: Transfected with pCMV-A

2: Untransfected
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4.0

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).

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:
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AT ST 'A' & a0 BIC TART & CDS &I BamHI 3k Xhol Tr@T (pCMV-
A dTg®) 9T TF CMV ade® & HIT99T # T 3.3 kb ags H Falilad 5am

AT

pCMV-A digested with
Xhol and BamHI

8000 bp

3000 bp
2000 bp
1500 bp

1000 bp

250 bp

Western blot against A
on Al Hela cells lysate

235kDa

90kDa
T0kDa

53kDa

41kDa

30kDa

8kDa

1

2

1: Transfected with pCMV-A

2: Untransfected

WIRIST Sie 3R SDS-PAGE & 3WIed =T & 3T 9T, Hela HifAera

T A o B0 7 ¥ &9 SUER 93 ¢

—

> @ N

Al
A2
A3

A4
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WIEIT A IS anT fagfed grar gl

NET A sggdegReaT g B
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