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Which one of the following represents the most precise measurement of a
length?
1.  2.15 meter
2. 215 centimeter
3. 21.5 decimeter
4. 2.150 meter
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Angela travels from town A to town T, 10 km away. When she's halfway, Betty
starts from town B for T, 15 km away. When Betty is half way, Charlie starts from
town C for T, 30 km away. When he's half way, Dave starts from town D for T, 40
km away. If their speeds are uniform and in the ratio 1:3:12:16, respectively, the
last one to reach T will be

1.
2.
3.
4.

Angela

Betty
Charlie
Dave
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Starting at the same time policewomen A and B chase thief T. They all run in the
same direction at constant speeds. A runs twice as fast and B thrice as fast as
T. If A and B catch up with T at the same time, B must have started

half as far behind T as A did

1% times as far behind T as A did
twice as far behind T as A did

3 times as far behind T as A did
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Consider a string of letters and a mirror placed below it as shown,

LPSARB

PP T I T 77T

Which of the following Is the correct reflection of the string’y

WMrb2vERB BIfrbevEB
afrbeveB DrbeveEB
1 A
2 B
3 G
4. D
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Which of the following equations represents the graph shown?
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log y = (log x) - 1
log y = (log x¥2 -1
log y = (log x) — log(1)
log y = (log xV2 + 1

j/.z 3 %
logyp x

& gafv 3 &1 wier Pefaf@e & @ =ta ar e

s

Al

Ad

Objectve Cuestion
a | TO3206

logioy 4 _

el

log ¥ = (log x)—1

log v = (log x)f2 -1
log y = (log x) - log(1)
log y = (log x)/2 + 1
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Incomes (in lakhs) of two persons A and B, over the years 2006—2010 are
shown in the graph.
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2006 2007 2008 2009 2010

Which of the following statements is true?

1. Ower the years, trends of income of A and B are the same.

2. The largest difference in incomes of Aand B is in the year 2008.

3. During the given period, the average income of A is higher by 1.8 lakh
compared to B.

4.  During the given period, the annual income of A was below its average
mare than twice.
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A test consists of 20 questions. A cormect answer fetches 4 marks and a wrong
answer is penalised by deducting 1 mark. Un-attempted questions fetch

nothing. The number of triplets of (#correct, #incorrect, #unattermpted) which
give a score of 40, is
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Among A, B, € and D, one is a doctor, one is a teacher, one is an engineer,
and the other is a lawyer. The teacher is older to B but younger than D. B is
older to the doctor and younger than €. Which among the following is a
conclusive inference?

1.  Ais the engineer

2. Bisthe lawyer

3. Cis the teacher

4. D is not the doctor
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Four villages form the vertices of a rectangle of dimensions 8.0 km x 6.0 km.
Roads are to be laid connecting the villages such that the distance by road
between each pair of villages is the same. The shortest such road distance (in

km) between any pair of villages will be

1. 10
2. 1043
3. 1W2
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Two circles of radii 9.0 units and 4.0 units touch each other externally as in the
figure. Then the length (in units) of their common tangent AB is
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The production of goods in a factory over 8 months is shown in the graph.
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The average growth (in tons per month) over the period under consideration
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is0.3
is 0.4
varies between —0.2 and +0.5
varies between +0.2 and +0.5
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A large rectangular paper having sides in the ratio of 3:8 is cut in half across the

longer side. The process is repeated several times. At which stages of the

repeated cuttings will the ratio of the sides be 3:87

MNever

Every second cut
Every third cut
Every fifth cut
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Let 2%3% 5¢ = 1200 where a, b, ¢ are integers. Then a + 2b + 3¢ is

1. 7
2 B
3 N
4 12

AT R 2030 57 = 1200 ¥ SET a,b,c PiF §| TF a4+ 20 + 3cH AN
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Four students Alpana, Behram, Ramesh and Doug joined a college in 1991,
1992, 1993 and 1994 but not necessarily in that order, Each student joined one
of the four departments, viz. Physics, Chemistry, Mathematics and Biclogy. No
two students joined the same department. One of those who joined the college
before 1993 joined Chemistry. No one joined the college after Ramesh. Doug
joined Physics. Alpana joined one year after Doug but didn't join Chemistry. Then
Behram joined the college in the year

1991
19492
1993
1994

BN
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In the following finite sequence of integers, how many terms are divisible by
their immediate next terms?
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Suppose some Basketball players play Cricket, all Tennis players play Cricket,
and no Tennis player plays Basketball. Which one of the following Venn diagrams
correctly represents the relationship among Basketball, Cricket and Tennis
players’' groups?
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100 mL of alcohol from container A containing 1 L of aleohol is transferred to
another container B containing 1 L of water and mixed well. From this, 100 mL is

transferred back to container A. The amount of alcohol in container B would be
1. the same as the amount of water in container A

2. more than the amount of water in container A

3. less than the amount of water in container A

4. indeterminable
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Two semicircles are drawn in a square with sides as diameters as shown, If the
side of the sguare is 2 units, how much is the shaded area (in sq. units)?
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The following 15 observations are heights (in inches) of 15 persons
65, 61, 63, 65,61, 61, 60, 60, 65, BS, 65, 86, 61, 65, 62
Which of the following is true?
1.  Mean < Median < Mode
2.  Median =< Mode < Mean
3. Mode < Median = Mean

4. Median < Mean < Mode
A T a7 15 Seror 15 =afFaat fr &= @@= &)
65, 61,63, 65,61, 61, 60, 60, 65, 85, 65, B6, 61, 65, 62
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One letter is picked at random from each of the words LUNAR and LANDER.
The chance that the letters picked from both words belong to the word PRAGYAN
is
g, A
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Adenine: 25%; Cytosine: 35%; Guanine: 30%; Thymidine: 10%
Based on this information, the genome of this virus is:

1. double-stranded DNA.
2. single-stranded DNA.
3. double-stranded RNA.
4. single-stranded RNA.
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Zfa-F=faa RNA
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The amount of energy required to break a single covalent bond is:

200-500 kJimal
80-150 kJ/maol
600-200 kJ/maol
20-70 kdimol

UFe HAOles 4% F @uss & v yEws FAr oA

B

200-500 kJ/mal
80-150 kJ/mal
600-900 kdimal
20-70 kdimol
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The base composition of the genome of a newly identified virus is given below:
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Which one of the following options represents parts of a tRNA that are involved in amino acid
charging and interaction with the mRMNA, respectively?

5 end and D-loop
3 end and T-loop
5' end and anti-codon loop
3' end and anti-codon loop
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An enzyme "X" converts a L-amino acid to a racemic mixture of D- and L- forms. Which one of
the following coenzymes is utilized by enzyme X for this conversion?

Pyridoxal phosphate
Thiamine pyrophosphate
Flavin adenine dinuclectide
Tetrahydrofolate
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Which ane of the following statements about human transposons is INCORRECT?

oW

LIMEs are autonomous active transposable elements in humans.

SIMEs and LINEs are refrotransposons.

Human genome contains many more copies of retrotransposons than DNA transposons.
LIMEs and SINEs contain LTR elements that initiate transcription.
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Mammalian cells that have just crossed the Restriction Point of the cell eycle are likely to have:
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high levels of unphosphorylated retinoblastoma protein.
an active anaphase promoting complex.

low levels of mitotic cyclin B.

condensed chromosomes,
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Which one of the following statements about ATP generating mitochondria is TRUE?

Peld b

The outer membrane is permeable to protons.

The inner membrane is not permeable to protons.

The intermembrane space has high concentration of protons.
The matrix has the highest concentration of protons.
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Which one of the following statements about biological membranes is INCORRECT?

3.
4,

Lipid molecules can diffuse freely in the plane of the bilayer.

The ratio of the size of head group to fatty acyl chain of phospholipids contributes to the
curvature properties of lipid membranes.

Individual lipid molecules rapidly rotate along their long axis.

Phospholipids freely diffuse from one leaflet of bilayer to another.

s Bfeadt ¥ Ryy 7 Fafaf@a & & =9 o su= =g 87

1.

Al

fafrs vy efafEed & aAaw & HFd ¥ ¥ @ & awd ¢ |

wERTaTIsE ¥ Y wE (@3 1) HR o vEEe gue F HER F e A
Breeit 1 aFar F Feol & deeE & §

fafts & safFaera oy 3o & a7 & ofte: ga-goe & ¥ |
HERTATISH Zfafeedl UF 799 (Ahae) ¥ g3 A 79d ¥9 & T &= &

20 (050

20 050




Ad

Objectve Cueston

0

TOE220

Which one of the following exhibits ATPase and helicase activities for promoter opening and

clearance?
1. TFID
2. TFIH
3 TFIF
4. TFIE

= # @ FF @ =mF F goa (e 3R AeRwe ((Femew) A ATPase AR
s fr sfaer weffa s &7

1.  TFID
TFIIH

2
3. TFIF
4. TFIE
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The tri-snRMNP particle is composed of:
1. U1, U4 and U3 snRNPs
2. U2, U4 and U3 snENPs
3. U3, U6 and U5 snRNPs
4. U4, U6 and U5 snRNPs

tri-snRNP F9T 398 =11 &7 &
1. U1, U4 31T U3 snRNPs
2. U2, U4 3T U3 snRNPs
3. U3, UB A U5 snRNPs

4. U4, Us AT US snRNPs
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Which one of the following statements about clamp loader is NOT cormrect?

=2

The clamp loader is a five-subunit heteropentamer that helps in DNA replication.
Clamp loading is an ATP-dependent process.

In the absence of ATP, clamp loader attains a spiral shape to bind and open the clamp.

e

The clamp loader and DNA polymerase compete for the same C-terminal face of the
clamp.
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Which of the following is a co-translational amino acid modification, rather than a post-
translational modification?

1.  Phosphate added to a serine.

2 Selenium added to a cysteine.

3. Acetyl added to a lysine.

4 Methyl added to an arginine.
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Which one of the following statements about Anthrax is correct?

1. This is an acute infectious disease caused by a gram-negative bacterium.

2. The B subunit of anthrax toxin is known as the lethal factor.

3. The A subunit of the lethal toxin is a protease that cleaves the members of MAP kinase
kinase family.

4,  The lethal toxin and edema toxin consist of identical A subunits.

Talew ¥ Bww A& T # § 5 o e 55 &

1. oUF AH-HOUCHF Sam] FAfd e dees W ¢ |

2. vadew AW 1 B 39HcH Gaw-FNF & ¥ H A oAl § |

3. O @Y F A ITUcEH U NevS ¥ S MAP FSAS FeAS BHE & AeEd @
faree= e 81

4. uias B AR F (v By F vRET @ A 39HeS BT §

Al

Ad




Olbjectve Cuestion

34 |703234
Many signal transduction pathways work as molecular switches. On receiving a signal, they
switch from an inactive form to an active form. They return to the inactive form when another
signal switches them off. Which of the following processes does NOT directly involve a
molecular switch?

1. Proteasome degradation of HIF1a during normoxia.

2. Regulation of Ras during cell proliferation.

3. Regulation of AKT in response to growth signals.

4.  Growth cone collapse regulation by Rho#.
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Which one of the following statements about different cellular junctions is INCORRECT?

1 Gap junctions are channel-forming junctions linking the cytoplasm of adjacent cells.
2 Tight junction, desmosome, and gap junction together form the junctional complex.
3. Hemidesmosome helps in anchoring intermediate filaments with extracellular matrix.
4,  Adherens junctions help in connecting actin filaments of adjacent cells,
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Which one of the following statements is a characteristic property of B cell epitopes on a protein?

Amino acid sequences in the interior region are composed predominantly of hydrophobic
amino acids.
Amino acid sequences in the interior region are composed predominantly of hydrophilic
amino acids.
Protruding regions an the surface composed are predominantly of hydrophobic amino acids.
Protruding regions on the surface are composed predominantly of hydrophilic amina acids.
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Mutants and transgenic models have played a pivotal role in understanding development.
Which one of the following statements is true?

1.

2.

A transgenic DNA chimaera experiment involves the transplantation of cells from a
genetically modified organism to another embryo.

Interspecies chimaera are the easiest and most common model systems to study
developmental processes.

A transgenic female mouse (XX) expressing Sry (sex-determining region of the Y-
chromosome) induces the preduction of Y-chromosome-carrying ovum in the mouse.
A transgenic animal model is exclusively utilized to study gene function by deletion of a
gene.
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The meeting of sperm and eggs in a dilute concentration is one of the challenges of external
fertilization. Which one of the following proteins helps in overcoming the challenge?

1. Bindin

2.  Resact

3. lzumo

4. Owastacin

32t AR et Fr o g A e e Ao A e aw b e A
& #tq @ 9= 5@ e & FErer # wgew 87

1. fafEs=
2. ==
3. geAr
4. ¥ErdfEes
.:-'L] 1
1
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Which one of the following statements is correct for early embryonic development in terms of
differentiation?

1

2

3.

4.

The first stage of commitment is termed as specification, while the second stage is
determination.

If a specified cell is transplanted to a region of differently specified cells, the fate of the
specified cell remains unchanged.

A cell or tissue is said to be determined when it shows reversible fate under the influence
of the surrounding cells or tissue.

The first stage of specification is termed as commitment when a cell develops
autonomously.

i few & IRfEse ool #7 e (Rwifaees) & d@e 7 Fafaf@a #& & #iq &
AT HEY &7
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wicaeuar (FfFesz) H1 dgel yTw & WAfrFea iR gal wEe #7 AR
(Fefieem) Fea &

e Rl s R o s R s s doofe s g a
Teeir Rffee F1ffe & Tl sofefa w = g

ot Fiffe o1 Fos & PUReT o' ST § S a9 HEarE B S o
FAF F UHE F HANT IerAvT FafE gt E o

FfE FEIaET d B & @ § oo efafinees & gedr saen sioeeyer
FEorar & |

The mobile signal, florigen, that controls the flowering status of the plants in encoded by which
one of the following?

1.
Z.
3.

Flowering locus C (FLC)
Flowering locus D (FD)
Flowering locus T (FT)

CONSTANS (CO)
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1. TASHI &@FH C (FLC)
2. WABHNET & D (FD)
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In which one of the following organelles does glycine decarboxylase complex and sering
hydroxymethyitransferase convert two molecules of glycine into one molecule of serine during
photorespiration?
1.  Endoplasmic reticulum
2. Chloroplast
3. Mitochondria
4.  Peroxisome
B # @ frw SR # genia-aws & dhe weefae Reefries d5a i &
EEEIr A A aEIHNS, TosMa & & H3l & #da & vw 3oy A afEfda F@ 22
1. Ha-ugeHr SfereT
2. FRda d@E s
3. HISHIOEH
4. orAFEERA
.::n ;
1
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A3,
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4
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Which one of the following statements about the guardee protein, that plays an important role
during plant-pathogen interactions is correct?

1
2
3.
4

It is & bacterial protein that guards the host cell companents.
It is secreted by the type |l secretion system of the pathogenic bacteria.
It imparts disease resistance in plants that lack, cognate R protein.

Degradation of guardee protein can activate the defense response.

gttt & e § FeaiE # Agcaqe HiAE fAwE el st @i & v &
ArafafEa F & la @ sua w8 §7?

i

2,
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Which one of the following statements regarding the production of various reactive oxygen
species during oxidative burst is INCORRECT?

1.

MADPH oxidase involved in this process is a plasma membrane-spanning protein.

2. In Arabidopsis, NADPH oxidases are encoded by respiratory burst oxidase homolog
{Afrboh) genes.
Superoxide dismutase is an apoplastic enzyme involved in the formation of superoxide.

4. FAD is involved in the formation of superoxide.

iR fArwe & e [Affes afea dAEdes gafaat (ROS) & Icaes & fBwa &

AT & 0 39 o FuF 9T 7

il

2.

Al

=y ufrar & AT NADPH 3if=its carm Bedr & We-oT a8 orde & )

vHEESEE & NADPH diFdes & &A0, gAadE e il au s
(Afrboh) TEEAT & |

HuirEEE BEAES (SOD) t& vdcelfes trasA ¥ A fF gmaeass BT &
e &1

FAD §a3iiFaTss o & e & |
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A researcher, while studying vernalization in plants, has made the following statements. Choose
the INCORRECT one.

1.  Vernalization causes stable change in the competency of the meristem to form an
inflorescence in some plant species.

2. \emalization causes changes in gene expression that do not involve alteration in the DNA
seguence,

3. Flowering is not altered under normal growth conditions in plants defective in vernalization.

4. Vemnalization alters the expression of FLC gene.

ditit 7 T (aeenSora) F IAA #W @ UF AUSd F F5 SU B | T
FUA FT AT AT |

1. aEedET Awsaast § emar # vl ofEds war & Sed g yenfaat &
qeasHA &1 T g # |
2. A0 ST & Sed # afiads o § ot DNA & anpsee 7 aftads afrafea

el gl
3. ar gty e aweceor aNgel §, 39H FTART gefu i gt # qeue wafad A6
Bl &
4, THATRIOT FLC S & Wheer &1 aiafde s &
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The hematocrit of human blood is highest when collected from:

1. jugular vein

2 pulmonary vein

3.  right coronary artery
4. brachial artery
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The volume of the pleural fluid in a healthy human is:
1. 5560 ml
2. 3540ml
3. 1520 ml
4 1-5ml
TF FEY AG & FFHAT (F07d) 29 F HqA 8l &
1. 5560 MAeieieT
2. 35-40 TAeieiiey
3. 15-20 TAeEET
4. 1-5 fAeieier
My
1
az
A3 3
..-'54 4
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Which one of the following hormones elicits its cellular response by producing cAMP as a
second messenger?

Calcitonin
Oxytocin
Prolactin
Leptin

Bodd by =
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20 |00
Which one of the following amino acids is present in vasopressin at position 37

1. Tyrosine

2. Phenylalanine
3. Glutamine

4 Asparagine

fF= & @ w7 ar = s dumfas oie 7 9t Be w 3eiEE £

1, TEEE
2. TreaEaraEE
3. TERE
4. UHIATAA
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While developing genetic maps, Alfred Sturtevant proposed that genetic distances are additive.
From test crosses involving two genes, if the genetic distance between genes A and B was
observed to be 15 cM and between B and C was 10 cM, then the percentage of recombinants
observed between A and C would be 25, given that the arrangement is A—B—C. This will be
observed only when there is:

1. Mo interference

2. Complete interference

3. Negative interference

4.  Variable interference

Seifes AW & @99 30 @AY, e Teddee (Alfred Sturtevant) = grar B & snfes
gt demeRs (vEifRE) gl § | & St arer & Wl # afy dew A—B—C 30 WER #
=rafeya § 3t e A 3t B & e s-ifew &t 15 oM 3 B 3 ¢ & diw a=fes gl 10
cM 81 @ A 3 C& sta qawwdiorl (Reisdieeed) & wfawd 25 wrar am=m | o asf
qrEr AE e

1.  H% Sgfaaor (S=etihie) o & |
2. ®FUT EafaET 8 |

3. FOUNcHE eafdeiur & |

4. 9fEdt (@Rvea) safasor g |
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Which one of the following statements about determination of ABO blood types is
INCORRECT?

1. ABOQ blood types are determined by three alleles of one gene.

2. Four blood group phenotypes are produced by six genotypes.

3. Parents with a type A and a type B could produce a type O child.

4. Universal donors with O blood type do not carry antibodies against A and B,

ABO T#d &HF & WUR0T & #Wed # W # ¥ Sl @1 wue aed 87

ABO = &Hp & AHRer v e & o veltel gann g ¥ |

6 Siewedl § "R IFd HHp WEOTIEY S Ieqid gl o |
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DMA from a strain of bacteria with genotype a° b* ¢* d* &* was isolated and used to transform a
strain of bacteria that was a- b ¢ d"e". The transformants were tested for the presence of
donated genes. The following genes were co-transformed:

a*andc’ b*andd* e*andd' c'andb’

Which one of the following options given correct order of genes on the bacterial chromosome?
1. a cdb e
a cbde

2

3 bdc ae

4 edec ab

a'b' ¢’ d' e SHAYET AT TF SEA] ¥ DNA BEfa #1306 FHIRY a b o de
SIATET Aol Y Siare] A BT T | T F IR 9 SiEnepst froS
Fﬂiﬂiaﬁﬁaﬁﬁﬂ?ﬁmﬁ?lé'lﬁmsﬁﬂﬁwmﬁﬁﬁgﬂ:

a* ¥R c b* 3R d* e #HRd* o IHAbL

frrfafee & & 7 a1 ReeT Sam] & orgE | g i & w8 79 9 aafer &2

1. a cdbe
2 c bde
3 bdc ae
4 e doc ab
__111
1
Az _
A3
Aty
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Meanozygotic and dizygotic twins are used to study the onset of mental illness. The influence of
genetic factors on these diseases can be done by calculating the:

Mutation rate
Concordance rate
Phenotype variation
Environmental effect

el
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As per Aichi Target 11 of the Convention on Biclogical Diversity, what percentage of
geographical area was proposed to be protected for biodiversity conservation by the year 20207

1.  Terrestrial and inland water 23%, coastal and marine areas 17%
2.  Terrestrial and inland water 23%, coastal and marine areas 10%
3. Terrestrial and inland water 17%, coastal and marine areas 10%
4. Terrestrial and inland water 17%, coastal and marine areas 7%

e fafauar & afer Aichi @8 11 & 3ER, a¥ 2020 a% Sie-fafaud @ & oo
senfom amer &1 e sfaea gufaa @ weaiad 2

Tl {R W F el (Sde8) Sl M7 23%, J0T (Frece) AR AR 8 17%
T AN deT R ST AT 23%, aE AR F5EET 8 10%
Tl AR Ao Eeh ST ST 17%, J8 AN 'EA & 10%
wel H{R e Fel ST ST 17%, dEa HT wEEr 8 7%
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Phelloderm is derived from:

Cork cambium
Fascicular cambium
Interfascicular cambium
Provascular tissue

FIT 3EAT (eitsd) e s 27

Feh T (FTFaaH)
e T
AT (RAFe) T

ol e
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As per the ENVIS database, approximately how much of India's landmass is designated under
various categories of protected areas for bicdiversity conservation, as of January 20237

1. 23.08%
2. 17.51%
3. 11.62%
4. 5.28%

ENVIS Semd & AN, S=all 2023 &, ¥R & H-HEE &anhd &1 Fawer fShdar e
Se-fafauar s & v miEa a6 & Rfs A & soda w87

23.08%
17.51%
11.62%
5.28%
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An herbivore eats food that provides 1,000 kJ of energy of which, 500 kJ is lost in faeces, 350
kJ is used in cellular respiration, and 150 kJ is used for growth. The percent production
efficiency of the herbivore is:

50

35

30

15

T Rl St Y Sfisir @ 1000 kJ Foi WIed g5 | EA W 500 kJ ey & @ qmm
f&a, 350 kJ FNPT @wa & @I @ v HW 150 kJ I wEEh FAt F 7w gwl 3w

ERTERT Sia it wfana Icaes Ewar &

Bl ha o=

50
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Which one of the following pollutants does NOT concentrate in organisms at higher trophic
levels due to biomagnification?

1. Mercury

2. Phosphate

3. Persistent Organic Pollutants (POPs)
4.  Selenium

@ # ¥ F9 W 9guS dcg SEHEE F FROT ST N0 T F et F wifga @
er?

qRT (FHD)
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What is the typical maximum sustainable yield for a fish population, given that its carrying
capacity (K) is 20,000 and intrinsic growth rate (r) is 0.157

1. 333
2. 1,500
3. 3,000
4. 6,666

Aol # UF HEE FT agT AT (K) 20,000  HR sHdr Al geftr & () 015 &, A
H s § A#waA Siwfas afer (AFaan aeeaad des) faer gefr?

1,333
1,500
3,000
6,666

Plrbh o
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According to the latest IUCN Red List (2022), which one of the following groups el o

has the highest percentage of assessed species that are threatenad with

axtinction?

1. Amphibians
2. Birds

3. Mammals
4. Reptiles

IUCN #r Tderars arer {2t (33 ) (2022) ¥ apom, ot & & Frm o & 3Py o8
m#mmmmﬁﬁammmﬁmmﬁ?

1. INEE
2. o=fr
3. Foeurd
4. wET
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Which one of the following is NOT an example of leaming?
1 Imprinting
2 Fixed action pattern
3.  Operant conditioning
4 Habituation
T # @ atq dae (@) F Iemor adft &7
1. faRres (s
2. TER frar gumet (feeres taeer de)
3. AT e (FEmfE)
4. FEOTH 81 A= (REgUEs)
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1
Al
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3
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4
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Which one of the following statements about the molecular clock hypothesis as proposed by
Zuckerkandl and Pauling 1962 is CORRECT?
1 DMA and protein sequences evolve at a relatively constant rate.
2. DNA segquences evolve at a relatively slow rate when compared to proteins.
3.  Amino acid sequences evolve stochastically.
4. Protein sequences do not evolve even when DNA evolves at a constant rate.
Zuckerkand| AT Pauling F7T 1962 ¥ WEfGn Hivas w2t diween & g o FofafEa
o ¢ FF & FH T 27
1. DNAYR WEHA & oFFH & Jeem Huadd 0 fea X 8 g & |
2. DNATFT 1 IEEM TEHA & 7o o s Wﬂﬁiﬂ'ﬂ%‘l
3. oME el & ®W wHWE wY zg;k?m BB |
i ga DMavE FrE o1 O AR o1 3 B 8 Li’réh HpeH Sfsfa A g
|
5
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3
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Juvenile hormone is secreted by which one of the following glands?

1. Corpus allatum

2. Pituitary
3. Pineal
4. Labial

et (Seee) efAfa &1 waer P & & frw ofew @ g &2
1. ¥ T (FW IeA)
2. gy

3. TaETa

4. FreEF (AfETw)

Al

Al
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Absence of dormant buds and absence of annual growth rings in a fossilized trunk specimen of
a coal swamp plant indicates:

long dry seasons.

slow growth rate,

highly fluctuating seasons.
unvarying, seasonless climate.

ot e T (i TFT) O F Sandliea o & T F weT Sfoewa iR s
FE[Y It T HET 9T AT O aRi g
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1. ol s Fu |
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To evaluate insulin-dependent diabetes, clinicians prefer evaluating mono-glycated hemoglobin,

referred to as HbA1e, which eccurs due to a nonenzymatic reaction between glucose and a few
amino acids in hemoglobin. Which of the following amino acids are likely to be involved in the

modification of hemoglobin?

Asparagine and Glutamic acid
Proline and Tryptophan
Glutamine and Aspartic acid
Valine and Lysine

@ﬁqwﬁﬁn@g@mmmtmm{mﬂm-m
grTefas (HbAlc) & ST X 1 alimar &8 €1 HbAle, Tosiel 3R fAvafas & Fo
HARAD 3l & A UralisA ed ARl & SR aar ¢ | WrAeiag #& & sl & s
et Fr SEwETEaT & 5w wuiater I wEAfeE @ & wwEar 32

TR 3 et I
drelter T feceither
oA 3 vemfew
& 3y s

Bt b o

o M=

Al
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Which one of the following strategies will generate the maost precise mutation at the predetermined

location of a plant genome?

1. CRISPR/Cas9 editing

2. T-DNA insertion mutagenesis
3.

Transposon mutagenesis
4.  Targeting Induced Local Lesions in Genomes (TILLING)

e & & #ia A e &g & dEw F D gE-iie e W e 8w seiane

=ia =t

1. Fremusag wFaesr (ofefém)

2. T-DNA yafa@yr (Sude) soofedaae

3. ofaahe (TaaEE) IeiEaTaT

4. THAET FA3EEE W AT 3 A (TILLING)
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Which one of the following is the major antibedy in the early stages of a primary immune
response?

IgA
g
IgD
IgE

e 00 i

e & ¥ e ar wufas wfowen afafea & arfFws gt & e afowsd §2

1. IgA
2. IgMm
3. gD
4. IgE
.:54]1
1
A2
.-";33
g
4
Objectve Cuestion

&

TOE267

Using patch-clamp technigue, one can find the ligands that could influence specific ion channel.
How many molecules of acetylcholine are required to open an acetylcholine receptor ion
channel in such an experiment?

1 One
2. Two
3. Three
4 Four
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Which microscope is typically used to detect a single fluorescent molecule?

1. DIC microscope

2. Epifluorescence microscope

3. TIRF microscope

4. Phase contrast microscope

T & 7 FiF @ gEeedl e viadra (FERRiE) Ho) F wUE F @T s 3oEeT
# @ Frar &2

1. DIC gawegf
2 sftwfadica (cRweiiRte) v
3.  TIRF geHeelt
4. Fon AT (e Fowe) grmaf
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Using an analytical uliracentrifugation sedimentation velocity run, a researcher has calculated the
S value (Svedberg units) of a part of the freshly purified 12 kDa enzyme to be ~ 1.83,
corresponding to its monomeric state. However, during an identical run of the remaining protein
after 2 days, the researcher finds that the S value increased to ~ 2.57. What would be the correct
conclusion about the enzyme in question?

The enzyme is aggregated and forms a homao octamer.

The enzyme is monomeric but is now associated with the buffer components.
The enzyme has undergone monomer to a homodimer transition.

The enzyme has degraded due to autocatalytic activity.

oW =

faeaNoTcH®: W TheavT 3adles (TR Hegire (FqIa-T AfSHCH) 391 wlhar gam
UH AT # dren M 12 kDa IR gt Bl 9EE & e B 1 SA (wsed
=HE) ~ 1.83 Ruifia G & 3ad vhaw JEEm § @9 § | |fRT 2 BE e 3 ode
F e (o) e F R NS A SA T §AT ~ 2.57 A FH A
¥ Fwg & @dr Ty 7= geme

1. U=aEH TOdg (TiNT) 29T ga-yeeas = Ao sar
2, UFAGA UFEH ¢ W W AW F USH T JFITATE |

3. UFAISA UhAd § TA-G S HHAT ST W E |

4, UraATEA FE-I0UTT BT & Snor ReRa g &
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A researcher measures the height of 50 teak trees in wet and dry habitats. Which one of the
following options is an appropriate statistical test to determine if heights significantly differ in wet

and dry habitats?

Student's t-test
Chi-square test
Regression analysis
Diseriminant analysis

U MuFdr A7 HNW o Fera wEt A el F 50 92 f S A € afe AW ok
e e et A dnita f SO wdE w9 @ aREfda el § ar see Ruifa &
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If the length of a single continuous a-helical polypeptide is 108 A, which one of the following

statements is true?

The a-helix contains 72 amino acids without Proline(s) and Glycine(s)

The u-helix contains 76 amino acids without Alanine(s) and Valine(s)

The a-helix contains 80 amino acids without Lysine(s) and Aspartic Acid(s)
The w-helix contains 74 amino acids without Arginine(s) and Histidine(s)

aig Bl Uhe Fdd a-Fsfed diddes 1 darg 108 A ¥ R A @ Fia @ wue @
24

e e

1. mu@@#,mmmﬂmgmmrzmmh

2. TF o-FEen, TaEE AR Ao W & T FEA 76 AR I €
3. TF o-FEd, dHe AR wenftE e e ¥k w80 Y s ¥
4. =E a-Fsel, A R Riteds M ¢ ak swa 74 i ae €
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Which one of the sequences given below is a portion of a potential microRNA precursor?

5 GTAGCGTAGCAGTAGTTAAGCGCTTAAGCU F
5" AUUCUUGACGALUAACGCGCAUAACCAUC 3
5 GUUUUCCCUAAAALUUUUGAGACCCCAUAG 3
5" UAGGGGUUUUUGCCUCCAACUGACUCCUA Y

bl A

FeTot@d & @ e @ gFn gefad qaad (W) a7 RNA &1 o e §2

5 GTAGCGTAGCAGTAGTTAAGCGCTTAAGCU 3
5 AUUCUUGACGALUAACGCGCALUAACCALC 3
5 GUUUUCCCUAAAALUUUUGAGACCCCAUAG ¥
5 UAGGGGUUUUUGCCUCCAACUGACUCCUA Z

Bl
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3
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Which one of the following options correctly depicts the stereo-conformation of the dipeptide
derivative of Aspartic acid and Phenylalanine?

*NH;
" 1.HH 7z
00C == N Cac

L-Aspartyl-L-phenylalanine methyl ester
D-Aspartyl-L-phenylalanine methyl ester
D-Aspartyl-D-phenylalanine methyl ester
L-Aspartyl-D-phenylalanine methyl ester

B e




B 7 & FF W Beer Y oY v vemies e W fegereEE F gR-deese
Ferent & Pfaw-geror (@R Sasiee) # 88 1 & vefla & §2

+NH,
4 1 __HH 9
CH; rﬁ _c TocH,
& P
C
S,
HC” CH
Il 1
HERC#CH
H

é
|
|
:

|
|
a

Al
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Given below are inhibitors of electron transport (Column X) and their target enzymes (Column
Y)

Column X Column Y
Inhibitors of electron transport Respiratory chain complex enzymes
A Dicyclohexylearbodiimide i NADH coenzyme Q reductase
and Oligomycin
B Rotenone and Demerol ii ATP Synthase
C Thenoyltrifluroacetone and | il Succinate coenzyme O
Carboxin reductase
O Cyanide and Azide iv Cytochrome ¢ oxidase

Which ane of the following options represents all correct matches between Column X and Column ¥?
1. Alfiii); By, C(iY;, D)

2. Al B(iy C(iiy D(iwv)

3. Alivy Blii);, Cli) Dl{iii)

4. A Bliii); Civy, D)

A X # o0 UREeA a9 F HeATF AT T Y & 5A9 AfUd @ JEd §5d
TratgAr @1 & aar &

TH X T Y

gaFe AREES @9 F deAE WTHA YT HFA F TrAA

A | skuEsREee FEdEEs | | NADH W-Teaisd Q HIOa+H
i st (Frz=re)

B | qfeew it 38R i | ATP fHEw

C | dfizeeewamodaT i i | gffaee ge-teaAsH Q F9UTaE
FTatiea

D | araz iR e v | arEeww ¢ FedEe

T 7 @ Sl @ ey w9 X 3N w15 Y & #vg @ 58 Pt # SElg &1 22

1. A (i) B (iv); ¢ (i D {ii)
2. A (i), B (i C (iii): D {iv)
3. Al(iv); B (i) C (i D {iii)
4. A (i) B (i) C (iv); D (i)
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Mewly identified proteins X, ¥, and Z are associated with endoplasmic reticulum (ER)
membrane fraction. The above ER membrane fraction is subjected to high salt treatment (buffer
pH 7.4, 0.5 M KCI) followed by fractionation by centrifugation into soluble and insoluble pellet
components. The following observations were made from the above experiment:

i. The proteins X and Y are fractionated into soluble components.
ii.  Protein £ is fractionated into insoluble pellet components.

Based on these observations, the following inferences are made:

Proteins X and Y are peripheral membrane proteins
Protein £ is an integral membrane protein

Protein £ is a peripheral membrane protein
Proteins X and Y are integral membrane proteins.

Chc -1

Which ane of the following options represents the combinatien of all correct statements?

Aand B
Band C
Aand C
BandD

ot

A= v @S v DT X, Y, IR ZE S vl S (ER) F Fedr arer v F 3 gu
# | ER #r it O =W HT FY ITU SEUTHT Ot %Y (buffer pH 7.4, 0.5 MKCH &
ITANE TP I F G FoeeaeT ga gaifae W e R afEe a7 o =
o smar #) 39daa w1 ¥ Fefafaa deor gea e o

i. UREREXIARY T ¥ Bew uew T 3w H e
i, W 7 varee O wieeT e arer s F fer |

= YETUIT & IR 9T FetataEa o Teee o

e X AR Y Bedr & & oftthe (Rt o= # )
éter 2 Breelr & &t gan siehpa Efene) éa €
ST Z Freelr @ dur gan uw afvdi dée

Wi X AR Y oot @ &4 aElea W § |

oo m >

A et et s e AR s 2

A3RB
B3R C
AdkC
B3RD

i

Al
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The melting curves shown below are of two double-stranded DNA molecules of the same

l2ngth.

Fraction single stranded DNA

—— -

Temperature (°C)

Which one of the following statements about these DMNA molecules is correct?

e LAY

DMNA1 has a lower AT content than DNAZ2

DMNAT has a lower GC content than DNAZ

The DNA1 solution has a sequence-independent dsDNA binding protein
DMNAZ has a high number of mismatched nuclectides

40 | 100
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A FT F FAW G A DNA & &Y a2 Foph & T aw (@ F4) @
gy amm &

—

Fraction single stranded DNA

Temperature {°C)

DNA 33T & fwg & T & @ &7 &1 733 w8 &7

DNA1# AT #f #ATaT DNAZ # FH &

DNA1 # GC &t ATaT DNAZ & &/ &I

DNA1 freas # w@a-waaT cfa-$sfaa DNA & dua ardr orésr &
DNA2 & ¥%A & ada (Fady) ~Faderss & At g g

. ko =t

Following statements were made about supercoiling of DNA:

A, DMA supercoiling acts as a regulator of gene expression, but not for genome organization.

B. Circular DMAs found in mitochondria, viruses and bacteria are invariably negatively
supercoiled.

C. A moving RNA polymerase generates positive superhelical tension in the DNA in front of it,
and negative helical tension behind it.

D. Human topoisomerase | cuts both the strands of supercoiled DNA to undergo a controlled
rotation to relax the supercoiled DMNA,

E. Human topoisomerase Il makes a transient break in single strands of a DNA duplex which
rotates around a phosphodiester bond in the intact strand to relax the supercoiled DNA,

Which one of the following options is a combination of all correct statements?
1. A BD
B,C.E

2,
3. AandE only
4. BandC only

40 | 100




DNA &1 Jifc-heel (Yuisaraiee) & @y # Fefafad sy e v §

A. DNA Ffo-Fsas Jfid wFed & s 1 F8 o § Ty A= Goea F 60|

B. Hﬁﬁﬂ,mmmﬁwmmmnanm:mmﬁ-?ﬂﬂ
galer #
C. TS TAEHAE RNA Oiaiaiy, DNA 97 39+ HWT UF Uachs 3R 3o 9 o

FOTcA+ HT-F2aa T1F 3c07 F4am ¢ |
D. #wa s EE-l Jfo-Fsfad DNA &t & o3t (F5W) W Fc # a1 &
frafia gofe & DNA #t 3f-geew oo & q3d & ¢

E. A=g SraEEAS-I gfaFefaa DNA & el o o5 &t a7 @ e W
ZEl T F FIEPSETRT 99 F T #N DNA e & sf-F=fem DNA #1 @
T A

T O Tl o T ew o oEr FuE F garaa & Fehg &1 87

1. A, B D
2. B.C. E
3. Fad A WNE

4. FEa B AR C

Al

Ad
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Microtubule cytoskeleton utilizes some accessory proteins to regulate microtubule dynamics.
Accessory proteins are given in column X and their typical functions in column Y.

Accessory protein (Column X) = Function (Column Y)

A +TURC (i} stabilizes plus end, promotes
rapid microtubule growth

B. XMAP215 {il) [helps in microtubule branching

C. Katanin (ili} | nucleates assembly and remains
associated with the minus end

D. Augmin {iv) | severs microtubules

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

Column ¥'?

1. A-i), B<(ii), C-(iv), D<iil)
2. Adiii), B-{i), C-{iv), D-(ii)
3. Adiii), B-(ii), C{iv), DHi)
4. Ail), B-(i), C-(iv), D-(iii)

40 | 100




GEA=ToH (FAFHICdeed) arel HINFTR FS WIS WA HT IUAN Hldh FEHATRHT
#r TR B FaET = | w6 X A mEes 8= dr =W Y § 35 a1

few aw & |

TEIE AT (T X) FH (FH Y)

A. | y-TuRC (i) | w1 R = el e g sk
gerAtaw & @fa 32 & gea
e Bl

B. |XMAP215 (i) | FEAATERIAT BT ATE FA= H HEAA
& HT § |

C. |%erim (i) | TeRTOT (3rEEEY) FY O war & R
HOT R H S EAR

D. |sifFAa (iv)  HEsATeHT Ft AR-aX F & § |

= & & w9 @ Teew T X 3T ooy ¥ & i wir oer e & Weid :4an

&7

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

ol

Al

Ad
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During metaphase to anaphase transition, complete removal of cohesin allows sister chromatids
to separate and move to opposite poles of the spindle. Given below are a few proteins/protein

complexes involved in mitotic progression.

Cdc20
APCIC
Separase
CyclinA

oCmp

Which one of the following options represents the protein(s)/protein complexes involved in

cohesin removal at the onset of anaphase during mitosis?

C only
A only
A B,andC
B.C.,and D

oL b=

4.0 100
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AEAEEYT & AR F FHAN F e FRfEE v aeqet vwwe (e e
FAREZE F e T 37 oF (Toesa) & Aola @ 1 3 o= & wgafa &3 8
AT Fo M F TFd R v § S g @ee A afFar # o e @q A7
wiFAfeE & |

Cdc20
APCIC
st
HIgFA A

oo w®>»

feer & & ®ta @ ey 37 @l TdAEAT & dae F afiar § S qeuEE & uiw A
FeTT e 7 wfEafaa £7

1. #Haa C
2. Fad A
3. A B 3d#RC
4. B, C ¥dTD
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The eritical micellar concentration (CMC) of a detergent is 5 mM. Choose the option that uses
the minimum amount of detergent that can be used for cell lysis and is least likely to denature
soluble proteins?

0.5 mM
10 mM
& mM

. 25mM

ot Jrerers 1 Fifas Awel #@igar (CMC) 5 mM & | 3% Feq & g fifew &t 50
AT HN IH FGAGH Higal H e § SEd FRF-ow= & §1ar & Wi erm v
& fasdtor f1 wHEA 78 F9 g6 87

B Lh

1. 0.5 mM
2. 10 mMm
3. 6mM

4 25 mM

40 | 100
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Protein transport into the ER is co-translational and proteins are inserted via an agueous
channel into the ER. This can be studied using microsomes in an in vitro translation set up.
Statements given below are possible cutcomes when salt conductance is measured in this
system.

A, Microsomes do not show any conductance of salt ions when isolated from the cells.
B. Addition of puromycin will lead to increased salt conductance.
C. Addition of puromycin will have no effect on salt conductance,

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

A anly
Aand B
B only
Aand C

AT F Hed-Weed! At (ER) # uREe UF FE-TUEIEE (F-IEOEAA) HeAT § S8
AT T FeNT ATAl gaRT ER # Aadwe fear Smar € | s areame gEeerar
(FTEHIEFR) FT ITEET F TF 9T (39 @) Tumiaer wfatear & e o war ¥ o
a9 # Sa oGu AIdwdl (Hiee Fsaead) F1 A @A AT & o 3 waiEag IRt &
v # 3o Fuw Rw v §

Ll Ll

A FEAFE oid FIRAHT @ TafEa Bu S § a8 a9or Araet & 9l giesRar el
e

B. =tasfas fem 9 a&ur aredar @ S g

C. —OAETAS AR 9T 96Ut ardwar ywenE e ¥
e # O rn Beey & g3 s sut T e B 2
1. @ad A

2. A¥TB

3. Fao B

4 A¥RC

40 | 100
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A4

Following statements were made for fragile X syndrome:

A

It is caused due to increased numbers of CGG trinuclectide (>200 repeats) in the 5' UTR
of FMR1 genes.

Unaffected people do not show any CGG repeats in the 5' UTR of the FMR1 gene.

Expanded numbers of CGG repeats in 5' UTR of FMR1 transcripts causes its premature
degradation.

Expansion over 200 repeats leads to methylation of the FMR1 promoter.

Fragile appearance of X chromosome develops due to dissociation of non-histone proteins
from the FMR1 locus.

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

Ll

A, BandE
B.CandE
A and E only
A and D only

ffafea Fua saR (vemee) X @9\ & vy 7 e aw ¢

A,

Ig FMR1 31 & 5 UTR 819 & CGG Ri—giFadiegs (>200 ggte) 1 dean #
gt & &IoT g 2

FyeTAE =fFaat F FMR1 3= F 5 UTR &7 A 1§ CGG gl /81 I S & |

FMR1 ¥eordl (3f&F<) & 5 UTR &9 # CGG gEde &1 Beaita s&ar su=r
FEHRRF e Far §

gemEt 1 200 § 3 BER FMR1 & e (WATeT) &1 fAmseiisnor &7 & ¥ |

X IOTHE F WR F9 # FEw FMR1 fege @ Ala-fReeta Sidet & e & sron
Bl & |

o & & e fwey & o of su=t &1 gea § 7

1.
2.
3.

4.

A B HTE
B, CiTE
Fad A IR E
Faa A #R D

40 | 10D
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40
The following DNA molecules are provided as substrates for replication by DNA polymerase [l

; , R e P
A_ 5 —3 5.! E 3"—5

nick

] 8 3'
e ——— 5 i
C L I D 3 5

Which one of the following options lists the molecules that CANNOT function as substrates for
DMA polymerase [II7?

1. AandC
2. BandD
3 CandD
4. Conly

FT DNA 3013 F7 3751 DNA TTets Il & sfasfoas (Wafesres) & v R &
1 7 frr mam 2

5 e— 5 e——
3!

nick

. ' 3
5 ———— 3 5 ,
C ¥ ——p D g 5

e # @ Sl @ Ao 37 30 F gRET FaT £ S DNA 9@ I F BT B

Objectve Question
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Warious typas of procassad sukaryolic endogenous mRMA are mantionad balow:
A Unspliced and polyadenylated mRNA

B. Paolyadenylated and capped, unspliced mRMNA.
C. Polysdenylated, spliced, capped mRNA.
D. Spliced, uncapped, polyadenylated mRMNA.
Choose the option that identifies all the mRMNA species that can be exported to the
cytosol,
1. A B CandD
2. B,C Donly
3. Conly
4. Bonly
Theghrd ST F UHERT (UETS) Feda (TErEEE) mRNA & TEfieT et
dlred aarn .
A HHEE (HE-TTAEss) AT OET-TiEEEEEE mRMA

B. UTd-uitamwds AT sremia, Egs mRNA
C. Uidl-Uiemesecs, Hog, WEaiGd mRNA
L Fag, WEEnad, Oia-TiEaEees mRNA

R‘Iﬁlﬂr—mﬁrgﬂmﬁmmmaﬂrmﬂmnﬂ&;:fﬁ'ﬂﬂﬁruﬁmmtm
FifeE-gg & Tl 5w o m=r €
. ABCHID

2. ¥ade c o
1. ¥Ed C
4 FHIAR

The eukaryotic mRMA shown schematically in the diagram below has five ribosomes carrying

out translation.

Ribosome 1 Ribosoma 2 Ribosome 3 Ribosome 4 Ribosome 5

5!

Which one of the following statements about this polyribosome complex is true?
1.  The mRNA was being transcribed when the first ribosome started translation.

Ribosome 5 is nearest to the initiation codon.

2.
3. The polypeptide attached to ribosome 4 is longer than that attached to ribosome 3.
4

All the ribosomes have incorporated the carboxyl-terminal amino acid.

4.0 100




Al

Ad

T gaewhrT mRNA #t Aeraey afts # A @ 7 gefer ¢ S of mEEae
PHAAOT (ZHeEA) &7 9fhar & Jl @ § |

Ribosome 1 Ribosome 2 Ribosome 3 Ribosome 4 Ribosome 5

g -

FefafEa & & Fia @ = v JidvedEw w5 F B & 86 @0

1. ¥ mRNA F 3T F O F9 TGEEH 1 F Heares a7 F & |

2. TEEEHE 5 UEHH W (3RTave FEE) F 7Ed e ¢

3. m4#ﬁn§mﬁm.maﬂﬁﬁm#wt|

4. | TgEEEE o FEiF-EFAT T AT 3T F gEEET (SAEMNe) F R
gl
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Following statements are made about DNA base excision repair (BER):

A_.  BER process begins with a DNA glycosylase, which extrudes a base in a damaged base
pair, then clips out the damaged base.

B. In bacteria, DNA polymerase |l fills in the missing nucleotide in BER.

C. Eukaryotic apurinic/apyrimidinic (AP) endonuclease (APE1) performs proofreading
activities,

D. APE1 possesses 5'—3' exonuclease activity.

Which one of the following options shows combination of all correct statements?
1. A, BandD

A and C only

A and D only

E and C only

o M

40 | 100




fAFATEd FUa DNA § &R ITodiid §UR (38 vdlss {94, BER) & f@wg # f&U

T #:

A. BER 9fFam #7 2e3nd DNA Temghifaest @ g1er &, 7 wee sifds &R 479 @ &r
I digdidd (TFHEs) 1 Afaaed & Ff Bic &1 a6l H &1 £ |

B. Shampt $t BER gférar 71, DNA diefat= Il e 7= & aejufeae gfaadess

wTEmE

C. e vgRfawRifAdfT (AP) sia-~gfFaacs (APE1) qw-araa famm =t
Furfed Far & |

D. APE1 Uraiigs & 53 UsdlegiFoaust Farierar gdr ¢ |

e A & 9 w e w9 5 FET F w5 oo &7
1. A, BHRD

2. Fad A FRC

3. FEaAAD

4, FEA B AR C

..f!;] 1

1
AT

i
A4
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Two teams of researchers (| and |I) extracted chromatin from nuclei and examined them with an

electron microscope. The Team | found that isolated chromatin resembles beads on a string. In
contrast, Team |l found that isolated chromatin appears as a condensed fiber of 30 nm in

diameter

Given below are a few reasons for these different outcomes.

A

Team | isolated the chromatin with low-ionic-strength buffer, and Team Il isolated

chromatin with an ionic strength of ~0.15M KCI (physiological ionic strength).

Team | isolated the chromatin with ~0.15M KCl and Team |l did it with a low-ionic-strength
buffer.

For Team Il, the nuclear isolation method was not appropriate, and they had contamination
from the cytoplasmic pool, leading to the appearance of the chromatin as a condensed
fibeer.

Team | chromatin got sheared during isolation, thus giving the appearance of beads on a

string.

Among the statements given above, which statement/s most appropriately defines the divergent

outcomes of Team | and Team 117

1.

2.

A only
B anly
CandD

BandD




ARt & &Y JAHE (1 3 1) < S O FARA & e a1 3w Jiw geee
gereelt & 11 9gd FHE A g 7 Raie wERe B e o A St e & g
FoF fAalE, gut woE # Befd #Afs 30 nm =@ F v wuiAg a=g S e

5 Raffest st & Fnolt § Fo s @ & 73 §

A,

UEe THE A FARA F AA-HAEAF AT A TR J FSF G FHE A ~0.15 M
KCI (#fdfr 3af=s aaan) 3w aa ar aw aw ¥ Bafa &

9Ee ®HF A ~0.15M KCI @l awt 3R gal g o w4n-3afe &oan ael an &
wifea = faaffa G |

G HHE SaNT deesh fao@Te 1 alih 39 A8 a1 AN S FEfed St
& yEgEl @ gRd 9Tl 3EF FNOT FARE uE wefe aeg S R |

9gel WHE & wAfed er & g e-Se T e ST S & ueEr o
AifFat aer v9 ZwE ger |

IRfefed Fu=t # F Fi9 V8 Fu= 59 & THF F HTEN WO A 7S TOF FT H
TOTEAT & T & 7

p

2.

3.

4,

Al
_:;:
_:a:-
A
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1

1

-
a

-
a

3

Fad A
Fad B
C#D
BirD
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As depicted in the figure below, the sequence of trypanosomal mitochondrial eytochrome
oxidase subunit Il (COX Il) mRMNA does not match the sequence of the COX |l gene. The mRNA
contains four additional U's (highlighted) which are not represented by T's in the gene, and
these four U's are presumably added to the RNA by editing.

COX Il DNA: ~GTATAAAAGTAGA G A ACCTGG-

COX I RNA: ~GUAUAAAAGUAGAUUGUAUACCUGG

The following staterments were made about RNA editing:

A, RMNA editing can add or remove U's from the target mRNA.

B. Editing oceurs in the 5" — 3" direction by successive action of one or more guide RMAs.

C. A terminal uridylyl transferase (TUTase) facilitates addition of extra UMPs (uridylates) to
the mRENA during editing.

D. The proteins required for editing are encoded by the mitochondrial DMA, while the reguired
guide RMAs are encoded in the nucleus and imported intoe the mitechondria.

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

1. AandB

2, AandC

3. BandC

4 BandD

st @ e R e o §, RiET v asdwe ddss 3uges
(COX Il) & mRNA F7 3=Fa COX Il 5ie & elhH @ A gl & T &l mRNA 7 I
waftea U's (Reeifem) & & e & 'T's & Wefaa adt &, @waa: 3 97 U's RNA
TFIEA & §AY 53 AT |

COX Il DMA: -GTATAAAAGTAGA G A ACCTGG

COX I BRNA:  ~GUAUAAAAGUAGAUUGUAUACCUGG:-

RMA TrOes F TAwa & Ty 5= Br o &

A.  RNA §FIEs 88 (ZEE) mRNA & U's S I 927 &Far & |

B. WFEA, Us 41 38 A8+ AFGHF RNAs &I 3R Far @ 5 — 3 B & gar
gl

C. ©Hm (eff=w) giEsie guwia (TUTase) wFea & ghoe sfafisa UMPs
(AREFeTA) FT MRNA & 5= &I FiAwT veie &l ¢ |

D. wresA & v Jraas Side gasio DNA @ & § safs Jmavas Al
RNAs Fras # a0 & 3 gE=ore 7 39 Fraa &

e & & Ft9 W RBsew v FyA F FEE F g 87
A 3T B
A 3T C
BirC
B 3R D

BoLa B o=




Ad

Ohjective Question
80 | 703280

Column X enlists some of the common animal viruses and column Y enlists cell surface proteins

that serve as their receptors.

Column X Column ¥
A, Hepatitis A virus i Immunoglobulin superfamily
B. Rotavirus i. Acetylcholine receptor on neurons
C. Polio virus iii. Alpha 2-macroglobulin
D. Rabies virus iv. Acetylated sialic acid on glycoprotein

Which one of the following options represents the correct match between columns X and Y7

1:

2
3.
4

A-iil, B-iv, C-i, and D-ii
A, B-ii, C-ili, and D-iv
A, B-ii, C-iv and D-i

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

A X St & By stk v Y S f waw F 90T StoswF Rt & o s
¥ F gelraey F 8 |

U X FHHY
A | Rdersfew AR | | FFIATAE A HiaSd (FIHFE) F1 am
B. | drer fawmy .| Ffat w e
C. | ahifera oy li. | e 2 gEeEegian (FHREcgie)
D. | e foamoy v. | somgREde W efiedea e e

T & @ w7 @ Awew wut X AR Y F A 5 A o gutar &7
1,

oW

(=]

4

Aiii, B-iv, C-i, 3T D-ii
Ai, B-ii, C-iii, 3T D-iv
Acii, B-iii, C-iv 3T D-i
A-iv, B-i, C-ii #T D-iii
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The table below summarizes various Hormones (in Column X) and induced cell responses mediated by
them via Cyclic AMP (in Column ).

Hormone (Column X) Major Response (Column Y)

(A) | Epinephrine {i) | Increasing heart
contraction

(B} | Vasopressin {ii} | Progesterone secretion

(C) | Glucagon {iii) | Water resorption

(D} | Luteinizing hormone {iv) | Glycogen breakdown

(E) | Parathyroid hormone {v) | Bone resorption

Match all correct combinations from the options given below:

Al B-v; C-iv; Dl E-li
A-iv: B-iii; C-iv:; D-ii; E-v
A-iv; B-v; C-i; D-ii; E-iii
A-iv; B-v; C-iv; D-i; E-iii

A & mE it & Rfim R v K @) o o ontta T s g mieE S
afEmat B Yy H) g fem o #

Bl by o=

FIET (7Y X) TE ST (FEYY)
) | uiEfiEa ) 7c 4@ A gig
(B) EEEE] (i} Uil o1 il
[ A [ W @ I
0 | wofeasta gmE () TAEHEA @ (EE
{E) Dgdes giHA vl ST @ gy

| # 8 a9 W faEw wd wE e & S0 1 U e § e

1. A B G, D-i; E-iii
2 Aciv: Bem; Ceoiv; D Eov
3 A-iv: B G-i; D-i; E-iii
4. Aciv, B, G D=0 E-iil
Al
1
A2 _
2
A3 _
.:-"44 4
4
Oljectve Cuastion
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Changes in cancer-critical genes/proteins in different human tumours were analyzed. Gene
amplification or deregulation leads to increased expression (X) while mutations, deletions, or
recambination leads to inactivation (Y).

Column X Column Y
A E-cadherin, Smad4, Ras, i PTEN, APC, AKT, Her2
Mye
B AKT, Ras, Myc, Her2 il PTEN, E-cadherin, APC, Smad4
C AKT, Ras, Myc, Smad4 i PTEM, E-cadherin, APC, Her2
D E-cadherin, AKT, Ras, Myc iv Her2, PTEN, APC, Smad4

Which combination of X and ¥ is most likely to be found in the tumours?

A

B-ii

C-iii

D-iv

e & faffes et (egwm) & &6 0 & wifaw Shelsidsr & feawor frar mm Sha
& waeus o RAfEwas (BUpws) § R0 3aw HfEs wwea g (FW X #A) SEth
FeaRiadt, FEelua a1 gaddists § 3 AfSRasor (79 Y #) gaieey & |

BN

T X Y
A E-cadherin, Smad4, Ras, i PTEN, APC, AKT, Her2
Mye
B | AKT, Ras, Myc, Her2 ii | PTEN, E-cadherin, APC, Smad4
C AKT, Ras, Myc, Smad4 i PTEM, E-cadherin, APC, Her2
D E-cadherin, AKT, Ras, Myc iv Her2, PTEN, APC, Smad4

B & F XY F 5w 37w i 7t F v I i g wEd Hfow €2

A
B-ii
CHii
D-iv

i B
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Apart from the interaction of antigenic peptide with the TCR-CD3 complex (signal 1), T-cell
activation requires anather signal termed as “Co-stimulatory signal” (signal 2). Given below are a
few statements regarding the co-stimulatory signal.

A

B.
C.

D.

All three professional antigen-presenting cells (dendritic cells, macrophages, and B cells)
possess the same capacity in respect to delivering the co-stimulatory signal.
Co-stimulatory signals are not antigen-specific.

The principal co-stimulatory molecules expressed on antigen presenting cells are B7-1 and
B7-2.

Unlike B7, CD28, the ligand for BY which is expressed on T cells, is not a member of
immunoglobulin superfamily.

Which of the above statement(s) isfare NOT true?

1. Conly

2, BandC

3. AandD

4. Bonly

TCR-CD3 &5« ¥ wioafers 9=@s & seaeafea & saman (@ 1), T & afeor

F ¥ g0 S wE-IEgew (Wl s (B0 2) FEa F S s g g
g wp- sediow ke & R F gu wue A Re ae § )
A

AT gt uida=-vadih FIEw (EgEfed FIF, EaweFe] 3T B-FITw) F-3adus
a3 & vk WA atEar T

HE-TeAIUH Fha Wicoe-Tamme a8 g £

wia=a-veis AN o Gitd W §E-3gEeF 7] B7-1 I BT2 ¥ |

B7 & fwi@, T-Hffst W wwica CD28, 31 B7 & fAv #wwel &, gFgeveigios
g 7 weww ¥ |

IodTA F AE S a7
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The following steps/events represent the pathway of presenting extracellular pathogen to
cytotoxic T cells:

A

B.
C.
D

E.

Fusion of endosome membrane with the virus and escape of RNA and protein in the
cytosol.

Assembly of class | MHC protein with bound viral peptide in Golgi apparatus.
Proteolysis of viral proteins by the proteasome.

Binding of the peptide to a chain and stabilization of the assembly of a chain and Bz-
ricroglobulin.

Recognition of viral peptide by cytotaxic T cell,

Which one of the following options is the correct sequence of events?

Ll

C-B-E-D-A

AFARTIRET TS F7 RS T-HAE & A8 7S T & 9gaeasT
ot £

A

moo o

i et @ Ry & dewe @ RNA T O8E @ ag a Siffeee & o
AT |

Frumrers deerge & # MHCH = & @0 @ aifecl swwrr A o (e |
iR g Av-aRd 98E W REfaer (aRafEEE) |

UTEEE H oY@l @ ST 3 o tEA 3 B AR URA S EEE |
it Tl gaw feepE = #1 9w |

e ddslaResamamtTafram & 7

iy
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G-protein-coupled receptors (GPCRs) form the largest family of cell surface receptors. The
GPCRs activate G proteins. G proteins are usually composed of three subunits: o, i and y. The
typical features of these subunits and the receptor activation are:

A, Go is membrane-bound, and in an unstimulated state it binds to GDP.

B. Guis non-membrane bound, and in an unstimulated state it binds to GOP.

C. After binding to the ligand, GPCR acts like a guanine nucleotide exchange factor (GEF) and
helps in Go activation.

D. RGS proteins act as a-subunit-specific GTPase-activating proteins (GAPs)

Which one of the following combinations marks all correct statements?

1. A, C,andD

2. B C,oand D

3. AandC

4. A andD

G-1&e-Hereed AET (GPCRs) IS WAF 9T 91T S arel Agdt & wadl a3 Fol &1 faHior
T £ | T G-UEA-Iaed el G-9EET Ff IET F1g § | ¥ GUEE OEag: g 399
a, f HT ¢ & o= @3 § | 39 Igmeswt M ot & wfFaor & o Faor §

A Go Breeh @ 37 & & 3R -3 G 7 GDP & S |

B. Ga freeh @ Sy ot ghar ¢ 3k smr-3adfea g & GOP & duar ¥ |

C. ¥l & F3A & a1, G-MEA ¥ Hoea WA 7o ~gfFerarerss RffAgsRs (GEF)
FrapFa FITENR Ge Farar A memar 29 § |

D. RGS 94 o-37ues e GTPase-ufFgs WidA (GAPs) # aig F14 F1ar £ |

AR A F oo T RERa =ar £ 7

1. AC,IRD
2. B,C 3D
3. A3xRC
4. AFRD
Al 1

1
A2
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Bicoid was identified as a head morphogen in Drosophila and embryos lacking Bicoid could not form a
head. In an experiment, bicoid mRNA was introduced in different regions of bicoid-deficient (bed') or wild
tvpe embryos and development of the head and tail (as indicated by arrows) was followed.

mRNA mAMNA
Head Tail Tail Head
A
C \ D
Bt Biccsd
mRhA mENA
Hoagd = Tl — Hoad Heéad = Tail =—— Head

Which one of the following options represents the correct developmental pattern?

1. AandC
2. BandC
3 BandD

4. AandD




giatfthem # fawiss (bicoid) 1 qrw= AT & RN & A@uwRT (AGfae) & &9 # §3,
i Tawiss &1 Fuitaid A @0 & AT AT 8 || e w69 & bicoid mRNA &1
FEE-RE (bed) AR TruwR yoit & B &6 F wwafad w9 & @ [ AR g
& &g (S O9R7T § =T TR aman &) F wenas R e

g
Bicoid
mRNA
—_—
Tadl Head

(]

If
oo o @
MRNA

Hédd = Tail = Haad

TrfafEa # ¥ w7 @ Reely 4 § 7 w9 7 g &7
1. A¥RC

2. BaRC
3. B3iRD
4. A¥TD
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The insulin receptor is activated on binding insulin molecules. This leads to the activation of the
downstream PI3K pathway that triggers AKT to phosphorylate and inactivate a FOXO
transcription factor. The lipid phosphatase PTEM antagonizes the PI3K pathway.

A reduction of function mutation in the insulin receptor dramatically increases life span of an
organism.

The following statements were made regarding the mutations and their outcomes.

A, A gain of function mutation in AKT makes the organism long-lived.
B. A FOXO deletion mutation suppresses the long life span of the organism with a reduction
of function mutation in the insulin receptor.

C. A PTEN deletion mutation suppresses the long life span of the organism with a reduction
of function mutation in the insulin receptor.

D. A loss of function mutation in the FOXO ortholog makes the worms long-lived.

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

Aand B
BandC
Aand C
Band D
Fgfe= WM, SR 3] F du § afFT 8 S §) aRomTEeT seaE PI3K Ty ahe
g S & F AKT &7 SIFRRITT 3¢ FOXO Haeae-#ns & Aferg &1 &1 ¢ Afts

wiehesr PTEN =8 PI3K T2 &1 & s=ar &

o py

SHfe T & F4 A S A AT SeaRade Shat A g F e geft e &
seaRadat 3 3o RO & g o Prfafee wuw R o #)

. AKT 3 Fr-aifey seafiadsr st ' o mg arer aemar & |
B. FOXO fadivs 3caftadar & @ ot angt & &1 3 &l ot aren Seafacs s
HT Sl G- FFH S A
C. PTEN faeius Scultada & @ sgicled WEr & Hd-arll Icaiiac siig &1 odl 3m9-
A FrFT wT S
D. FHdl & FOXO dara (3rdfefen) & Fr-erdt seafiiacsr HiAat # deg & ¢ |

frer 7 & #la @1 faFes 76 F2=t & oA & waE # e S 87

A T B
B3N C
A FHR C
B 3D

it

Ad
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Columns X and Y list the terms associated with gametogeneasis and fertilisation.
Column X Column ¥
A Primordial germ i Luteinizing hormane
cells
B Dictyate resting il Posterior epiblast
stage

C Sodium channels

Male pronuclei

D Protamines

Block polyspermy

Which one of the following options represents all correct matches?

1. A4 B-iv; C-iii; D-ii
2. A-ii: B-i: CHiil: D-iv
3. A-i; BHi; C-ivy D-iii

4. A B-iii: C-ii: D-iv

= X WY # g 3N Prdes @ 2 T e gy

= X | wH Y
A | WS (RIS w9 ST | | cgReTse aiA
B | Beede ¥RH Eem i | 93 TdiEE
C | difgan deew iii | 7 qhhrg (W-rgFelTg)
D | serlew iv | -V (dfeEas) At e

T # & @t & Bees w3 |t et # gy &2

1.  A-; B-iv; Ciii; D-i
2. Adi; B-i; CHiil; D-iv
3. Adi; B-i; C-iv:; D-iii

4.  A-i: Beiii; C-ii; D-iv

A4
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This is a hypothetical example. Sequencing of the genome of an organism led to the
identification of several ORFs. One of them was found to code for a protein that showed
sequence similarity to proteins known to have a role in early development. The protein was
named as Brainy. The results of RNA in site hybridization in egg and 4-celled embryo is
schematically depicted below:

Egg A-celled embryo
D
Bl B2
A : P
B3 B4

i o~
Further, based on fate map, it was proposed that the B4 blastomere gave rise to the notochord.

Different experiments were carried out which led to the hypothesis that notochord developed
autonomously by acquiring and retaining Brainy.

The following statements represent experiments that could support the above hypothesis and is
also correctly matched with the outcome;

A, Microinjection of brainy mRMNA in other blastomeres would lead to ectopic development of
notochord.

B. Ifthe 4 blastomeres were dissociated and allowed to develop individually, the B4 blastomere
would cease to develop.

C. Treating the 4-celled embryo with lithium chloride would lead to the ventralization of the
embryo.

D. Microinjection of morpholinos against brainy mRNA in B3 would convert the fate of B3 to
that of B4.

Which one of the following options represents statements that support the hypothesis?

1. Aonly

2. AandBonly
3. AandC only
4 A BandD
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Ad

TF U Feaias 3eeor € | B Se F A\ & wawAer (Reardm) & 5§ ORFs &

ngmﬂﬂwﬁmﬂﬁaﬂm?ﬂmﬁﬁﬁﬁmﬁm}ﬁ#mm

are B 3 W8 F WA @ WAEAn AT B | 59 W @l A Raw o | s
AT 4-FTNET o1 A RNA 0= (549 H1E) 0T & TROTA F A dis=ad 9 @ g
TR

Egg 4-celled embryo
D
Bl B2
A ; P
B3 B4
y .

3% a1, U HAfa-faT (Fe-AT) & JUN W FF yEdidd S 727 & B4 RSEs 5ot
(FArEtFE) F=1 FAT 1A § | B sem wEer & e oo 3Aw oy 9fiseger 3uet R

TEoos] HI fawrE T 89 F @+ B AEUT F IH RN w0 @ § g3 |

ffafEe 5y 39 g9t = B s § S soien oftsesen &1 gade wT g E
i aftonAt & w6 A9 @ §

A. # mRNA 1 3+ FRFEST A FEA-IaRE (AEFGoEad) Jees (Taeits)
gratosl H faHE T § |

B. auf 4 #N=wst & Fafa & yee-3ee @Fw &= B v af B4 #RFaEs &
T & ST |

C. 4-FF qor #F Hifww FanEz F 3T = 0T HoT F IEHTF0T (FgArsraT)
g Jmar §1

D. @1 mRNA ¥ fawcy AMRdET 1 B3 # gaA-3ade=, B3 &1 B #r B4 dar &v
gar &I

T & & F7 a1 Bey 57 9w F1 aEdE O FuET & TEhg S=ar g ?
1. Fad A

2. #Had AR B

3 Fad AT C

4. A B3IHRD
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The following statements were made with reference to the strategies used to identify the organizer
molecules like Noggin:

A, A cDNA library was prepared from a lithium chloride treated amphibian gastrula. The

C.

organizer molecule was identified from a clone whose mRNA could rescue the phenotype
of a UV-irradiated 1-cell embryo and allow normal development.

Clones of cDMNA whose mRNA was present in dorsalized but not in ventralized embryo were
tested by injecting them into ventral blastomeres and seeing whether they induced a
secondary axes.

The molecule, an inhibitar of both Activin and BMPs, caused ectoderm to become a neural
tissue.

Which one of the options is/are correct?
1.

2
3:
4

A only

A and B only
B and C only
A Band C

HrrsF (HATEIR) HOET S A gpe 7 F al F @ A Fo s
Frrfafaa &

A

i Feiiss & syanita B strad dsen & v cDNA asall aag 78| sratsrher
3] I TEET UF Far § 75 FFEF mRNA, T BRI (i) 1SR e
3 FETUTHEY T T F FhAT ¢ HT AAET EHH R FTATT TET F

B. gsENFd o1 ¥ 39fPud Tiqg Jelraga HOT A HAEUT mRNA ¥ cONA Far! #r el
FRFEst # Fada w1 g Frar T G 0 i gfadae el & 3o B

C. U U] S viFeiaa AR BMPs ST 1 HeHT ¢, A aegwd § afFdrg Faw @ |

e & & w7 T e afr €7

1. FaTA

2. FEAAARB

3. FEaBHRC

4. AB3IRC

e 1

| 1
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Given below are statements regarding the specialized embryonic structure of the grass family:

A

B
C.
D

The scutellum forms the interface between the embryo and the starchy endosperm tissue.

Coleorhiza protects and covers the first leaf while buried in the soil.
Coleoptile forms a protective sheath around the radicle.

In some species such as maize, the upper hypocotyl has been modified to form a
mesocotyl.

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

A BandC
A BandD
Band C

Aand D

U e 1 fafirse yofra st & fvr A ge srm Rraw §

A

B.

THEH, His-gad (T ordy Fasw AR YT & & H HRYSS T g |
Helig- el (FITOAETSaN) HeT # SHl g3 Teel Tl Hi &oh F Gl Felal HLa ¢ |
WTE-T HATET F TRT HIT TF FI&T Teg F AT a1 ¢ |

TG TaTTTcrd! S T FehT 7, F ST (SIS FAART BT dloTId-HETH
(FrarreTse) & FET T

7 7 F Fi7 @1 TFeT 7 78 FUA1 F TS F FEAT Fan 87

1.

2.

Al
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Following are certain statements regarding the plant cell water potential (y):

A

vow

The major factors influencing the water potential in plants are potentials of solutes (=),
pressure (wp) and gravity (wg).

The solute potential (ys) increases the free energy of water by diluting the water.

Positive pressures raise the water potential while negative pressures reduce it.

The gravitational potential depends on the height of the water above the reference-state of
water, the density of water and the acceleration due to gravity.

Which one of the following options represents all correct statements?

By =

A,Band C
A BandD
B,CandD
A CandD

qrEd FHITAH & So-faH (v) & Fva & Fo w1 Retared §

oo wmp

gtet & oo Ewa Ft Hﬁlﬁﬁmﬂ?ﬁﬁ@'mﬁﬁﬁwa}, m{lpp}mﬂﬁ{wg}*ﬁﬂﬂ'%l
farer fawa (y) STel 1 o] X IHHT HeFcd Foll 1 aolell § |

UATeHe GTe, STl T987d 1 JgTaT & Safs MUNcHS oF 33 gerar &)
wmm%mm #maﬁiﬁréﬁlﬁ,aﬂﬂ:mmgﬁmmﬂmﬁaﬁr
FATE

e & & <t 1 faeey a3 w6 =t 1 ol s i

El

Al
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The table below represents plant disease resistance genes, the protein type and race-specific
nature:

Disease Protein type Race-specific
resistance nature
gene
A edrt a. subunit of the general transcription | i. yes
factor TFIIA
B. mio b. Raf-like MAPKKE ii. no
C. xas c. a member of the NODULIN3 gene
family of SWEET proteins
I xa13 | d. plant-specific seven transmembrane
helices protein

Choose the correct combination of disease resistance gene, its protein type, and race-specific
nature from the options given below.

A-c-i, B-d-ii, C-b-i, and D-a-ii
A=b=ii, B-d-ii, C-a-i, and D-c-i
Ae-d-i, B-c-i, C-a-il, and D-b-ii
A-b-i, B-d-i, C-c-li, and D-a-ii

#rr & w2 afesr ot F s St O & o i vofa-REw & e e
2RIt #

B oL M o=

TS Qe FT 9N deo-fady &
ic| FaHET
A edd ' a. WWMWTFIIAHF‘E&“ i. il
B. mio b.  Raf-3@r MAPKKK i.  =gr
C. xa5 c.  SWEET Wé&l % NODULIN3 3e Fe
F HeEg
D. xal3 d ogeg-fRftee B & 3N 9N w-
g'rsﬁa e

A o v fwedt # & 3@ fawer &1 gae FiSw Gred wraieies &, s Gde
w1 9, T Fra-AYw ¥ e & 59 50ET §

1. A-c-i, B-d-ii, C-b-i, 31T D-a-ii
2. A-bii, B-d-ii, C-a-i, 3R D-c-i
3. A-d-i, B-ci, C-a-ii, 3T D-b-ii

4. A-b-i, B-d-i, C-cdi, 3T D-a-ii

Al
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The following statements are made regarding diverse strategies adopted by fungal pathogens:

A
B.

C.
D.

Which one of the following options represents all correct statements?

1.

oM

HC toxin inhibits histone deacetylase of the host plant.
Oxalic acid produced by fungal pathogens suppresses early plant defense responses.
Oxalic acid produced by fungal pathogens induces callose deposition in the infected tissues.

HC toxin targets plasma membrane-localized H*-ATPase in the host plant.

AandC
BandD
Aand B
CandD

Fad (RTSAAH EaN H9T A O Rffe ds=mdt F R # o 7= Fefaea &

A

B.

D.

HC T, anfr.dler F e Budeses FF @@ Fa & |

Fas Wi @ Senfen Hewfaw e diut & oifes ur sfent & o=
FA |
Fa% N+ @ 3cfed JHEufos 3 TFHd Fa6 # Faw F HER0 & 9ig
AT E |

HC faw, dnfr-aler it caream Eieelt o Fu=eaey H'-ATPase &I A s=rar §)

= # @ FiF o1 BFew w3l of FuET F e F:1ar £

Iz

2

A4

AR C
B3R D
AT B
cCiRD
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The following statements are made regarding the defense signaling pathways locally activated
following pathogen infection or pest attack.

A, When JALE levels rise, the JAZ proteins interact with COI1 protein and get degraded by 265
proteasomal pathways.
B. Elevated reactive oxygen species levels enhance SA-mediated defense signaling.
C. Under normal (uninfected) conditions, NPR1 is preferentially localized into the nucleus
D. Gibberellic acid and abscisic acid cannot participate in plant defense signaling.
Choose the option with all correct statements:
1. AandD
2 BandC
3 CandD
4 Aand B
WTATFT & FFAC AT NFF F HFAY F FROT TG ¥ F WHHT §U T Fha= 707 F
Heat # Fo Fu R oaw E
A, FF JAYS F T FET Ioar &, JAZ W, CON W # dedafmar &7 265
wifearawe gr gan faufea & Srar
B. wHfFamie sitedse ganfadl (ROS) & 30d AT SA-AITCAa JIET Hehael H1 @@l dar
g
C. HARY (HEHAT) Gt &, NPR1 aiig-89 & &g FUWIFA &l ¢ |
D. Taeifers e 3N wafdfas swa diul 1 guan a@as & fwar 70 & 55 |
30 faseq &1 gere HRe e @l a6 Fae §
1. A#ERD
2. B3ivcC
3. Cc3rD
4. A3IB
Al
1
A2 5
A3 ,
Ad
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Following statements are made regarding the plant hormones, Gibberellins.

A,
B.
C.

Gibberellins are ubiguitous in plants and are also present is several fungi.
GAy is the most abundant gibberellin produced in the fungus Fusarium fujikuroi.

The exogenous application of gibberellin, GAs stimulates dramatic stem elongation in the
dwarf maize mutant but has little effect on the tall, wild-type plant.

The application of exogenous gibberellins causes upregulation of the GA20 oxidase and
GASZ oxidase genes.

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

g o Iy =

AandB
BandD
CandD
Aand C

mﬁ‘nﬁﬁaﬁﬁﬂ:ﬁw#gﬁmﬁmﬁmh

A, TEtfee diel & adeardt € i o ol & o g S g

B.

C.

GAy Fad FIGHRIA RG0S (Fusanium fujkuro) & Feamfed wast woy foatfee & |

GA; TEifes & A & &9 ol o RS 3w ¥ a9 F Enfteaor & v
TEM IEgad gl § e o awa-9R arel 9l 9 SHe ue S5 95T § |

Tt & afedia 39aer GAZ20 HERT IR GAZ dedRT AT F wwea F
Femar & § |

e # @ #i9 o1 Beer mdr 9 Ut § goaa & e :ar §7

T
2.
3.
4
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Following statements are given regarding cell toxicity due to heavy metals in plants:

A,
B.

C.
D

The uptake of heavy metals does not lead to accumulation of ROS.
They usually mimic essential metals (e.g. Ca™, Mg®* etc.) and take their place in essential
reactions.

lon channels that transport essential metals do not participate in transport of heavy metals.

Heavy metals can directly interact with oxygen to form ROS.

Which one of the following options represents all correct statements?

B ld b

Aand B
Aand C
Cand D
BandD

gt # sl engt & FROT FRE e F g A o FuE A e ae €

#rdr et F IgUEeT (3ew), ROS FUEST F S ¢t & ¢ |

& Fead: dfEard urgst (SR & Ca®', Mg®* saafe) &1 aegmaror (M) & &
it wfeE wfafrmdt & == ' oo & E

ar 3 dae S diEard st w1 oREEs wa € ot Al et F oRmes & e
FE AT

s g ROS & 3ferdisr & € =aieafhar #X §5hd £ |

Fr 7 @ Fi9 @ @sed @3 we S S HET S 57

o L W =

A4
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Endothelial cells which form the innermost layer of blood vessels secrete many vasocactive
substances. The formation and functions of some of these vasoactive substances are proposed
in the following statements:

A, Prostacyclin produced by the endothelial cells promotes vasoconstriction.

B. Inhibitors of the cyclooxygenase increase the production of prostacyelin.

C. When endothelial cells are stimulated by acetylcholine or serctonin, nitric oxide (NO) is
released that causes relaxation of vascular smooth muscle.

0.  NOis short-lived and inactivated by haemoglobin.

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

Aand B
AandC
CandD
Band D

e F0T RN F w9 ot & g5 aaiE wa & S w1 § 57 afte-
wfras (duefEeT) a=t # 1 aEer Far #| 5 after-afras gt F far it st F
HeH A Fo FUA FEATaEd

o p o

A e Tl RNEHT @ Iea SRemEiEEa aifgdl T (duEateaas) S agar
ear & |

B. wEsaisEdiioee & HeHT WECHBEad & 3cqgd i gard 8 |

C. =& Wi Fiffsn rdftawias o e § it & o ¢ o efits
3iterargs (NO) fasierd gichh & St arfeemiait 1 et ofirat & e &ech & |

D. NO 3earg #rer & 3 fdvafes & @S o amar &

7= 7 & S o Beer o8 FUEt % goaa = RAEug = B

1. A¥RB
2 A¥IRC
3. cs3koD
4. B3HRD
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Lung surfactant is composed of phospholipids and proteins and plays an important role in
lowering the surface tension of alveoli when they are small in size. The following statements
suggest the structure and functions of proteins in lung surfactant:

A

B.

C.

D.

Surfactant protein B (SP-B) and surfactant protein C (SP-C) are the key protein members
of monomolecular film of surfactant.

Surfactant protein A (SP-A) is a large glycoprotein and has a collagen like domain within
its structure.

SP-A does not play any role in the feedback uptake of surfactant by the type |l alveolar
epithelial cells,

The formation of phospholipid film lining the alvesli is inhibited by the proteins in
surfactant.

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

1.
2,
3

4.

Aand B
BandC
CandD
Aand D

RS F IEF (WHEFET), NA IR BRETRNTE ¥ @ 819 § I 5 3 o WER &
g & o o (efeaalens) F v a9 F FAH FE F Apca (ol F F E
Frafaf@a Fya 55 F IEF H wE AR FEt F A A wFa & &

A

D.

HEH H THe-H0aF HOT F HET G FeFd e 9= B (SP-B) HT 3w
Wée C (SP-C) ¥ |

HEF AT A (SP-A) TF g5d Tersamier & fSwdr toan # el Star vy
e & |

TS || 39T Fiow R @R 3w F Fa 3eaeT (fiEaE rmew) A
SP-A g HiFAET 761 o § |

FF F 3TN A FrenfafE weo & et snds 6w § sefAa dar &

T & o wid @1 Osew HET FUAT & Halas & [wwd idl § 7

R =
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The functional connection between the cell body of neuron and its axonal terminal is achieved
by axonal transport. Some features of axonal transport are suggested in the following

statements:
A, Orthograde transport accurs from the axonal terminal to the cell body.
B. Orthograde transport has two components — fast axonal transpert and slow axonal

oo

transport.

The rate of orthograde fast axonal transport is higher than that of retrograde transport.
The molecular motor dynein is required for orthograde transport while kinesin is molecular
motor for retrograde transport.

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

Lol L

Aand B
BandC
CandD
Aand D

ey afFe & SR w3 afwe e & A gEiers e afeeia aiEes
¥ gaw g ¢ | Pt syt A afeig aitwss & $o |  an e §

o9 0w»

Hreifirs afigegs afweT effiae o P & 7w & g &

siifas aftags # & wes diw 3R Ag dRerda ai@ga aa & 1

Frufig da afFenia offega fr g maafas (1E9E) gitaga @ wifos adr & )
Frefie afiges & v wftas oo s & Faf s ofiges & @
Hifvas AEF FIEATRS T HFIIHTar gt #1

e & & #a  Reey 78 Fyat  TaeE # PERe =1 27

Eal S

A4
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Synthesis of thyroid hormones (T3 and Ta) takes place in a highly intricate manner in the thyroid
gland. Following statements are made regarding synthesis of these hormones.

A
B.

C.
D.

ledine enters the thyroid follicular cells through a transporter.

Thyroid harmone synthesis takes place outside the follicular cells in the follicular collaid.
Thyreglobulin glycoprotein is composed of four large subunits.

Thyroglobulin glycoprotein is composed of two large subunits,

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

1.
2
3.
4.

Aand C
EBandD
BandC
Aand D

USRI BIALEAT (Ta 3ﬂTT4}$TmﬁﬂWi§Hﬁaﬁﬁaﬂ$ﬁﬂT3ﬁHuﬁ'ﬂ#ﬁmﬁ | 27 BTHIAT &
AT & v o 55 T PR £ |

A.

B.
c.
D

I T TRETe (FEHIT) SO dT5iiss #I 9eF (Fiicige) HIft A @u atare |
UTETES FTATH FT HIOTOT Jeeh FIRIH & AET [eF Freiiss 7 gar ¥l

YISO TSNS T 92 STUeH W T fAr |

YT IO TAGHIAIE 2T 92 3TUeH ¥ T T |

= A & Fl7 11 EEew 8 FuE F e 7
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il O S

AxRC
B3R D
By C
A¥RD

Mephrons are structural and functional units of the kidneys. Certain statements are made below
about structure and function of a nephron.

A

B.
C.
D.

P cells of the collecting duct are involved in Na* reabsorption and vasopressin-stimulated
water reabsorption.

F cells of the collecting duct are concerned with acid secretion and HCO3 transport.

I cells of the collecting duct are concerned with acid secretion and HCO3 transport.

The total length of the nephrons including collecting ducts ranges from 45 to 85 mm.

Which one of the following options has all correct statements?

ol Tl B

A and B only
E and D only
A, Cand D
B,Cand D
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e (SIhleT), g Y FaACHS N EEcAE (haiee) SHS & | gEEE 6
g W FeAwar & fFvw & 5o Fuw AR R o

A FAEF arfgelr fr P-FRIRET Na® & gewrasivor AR SR # sedifa aa &
geraeteer & wfEafea adr ¥

B. TuEF A i P-FIRFT FqEa: 37w F waor My HCOx qimesr wath wraf &
52 e ¥ |

C. Tamgs TR Fr |-FIMFN FEIT: 37 F FE0T I HCOy TRae- Faeh Fraf &
S BT E

D. HaEH Afeeh F Ao gaFs] N Fol was & W 45 F 65 mm TF el § |
e # & B RweT 7 wft & sue &7

1. Fma AxkB
2. FaBIATD
3. ACHRD
4, B,CHRD
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Some of the sequence of events invalved in phototransduction in rod cells upon illumination are
given below:

Hyperpolarization

Activation of phosphodiesterase
Decreased release of synaptic transmitter
Activation of transducin

Decreased intracellular cGMP
Conformational change in rhodopsin

mTmoom®E

Choose the comrect sequence of events in visual transduction during light perception.

F-B-D-A-E-C
D-F-E-C-A-B
F-D-B-E-A-C
E-D-C-B-F-A

P L0 =
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e ST T T Flel T el aTel Th-Hehctel (PIETGIHSTET) T FS Headil &
FeTshat wie g are &

A, HfS-gET

B. WICHEHSUEELA & HishaoT

C. JawEydd (ose=Ttes) Tan (gaf@e) & ger @mﬁﬂ

D. CrHSgie & #idhaor

E. HcRIHITeERT cGMP T &5 g1

F. @it & faeacAs aitas=

SERIRT TAEVT & ST TIT WehIRT Wehclel Sl BT % WY 3afshal =l Th HITAT |
F-B-D-A-E-C

D-F-E-C-A-B

F-D-B-E-A-C
E-D-C-B-F-A

Wb
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A cross was carried out between two strains of Neurospora carrying alleles ‘A’ and 'a',
respectively. The cross led to the following octad patterns. The numbers in the last row indicate
the number of octads observed with the given pattern.

Okctads

A i A i A i
A ] A i A a
A a a A g A
A a a A a A
a A A i a A
a A A a a A
a A a A A I}
a A o A A a

145 175 14 [ 2 & 15

Total = 400

In what percentage of meiocytes did segregation occur at Anaphase 11?
1. 15

2, 150
3. 85
4. 85.0




FA A 3R ' T RO = arel Newrospora F1 @7 IATGAT & AT TR0 HET
WLEWﬁﬁﬁr}ﬁﬂzﬂ#W@ﬂlaﬁmm#ﬁmﬂémmﬁﬁ

Ft gaffer arer stz & dr = 3wl E

fareet wicee std-wIflEE (Fises) & owEan (vErka) I 3 qaeToT gam?

2

Al

Al
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(=]

i

i

15

15.0

8.5

85.0

Octads

A a A a
A a A a
a A a A
a A a A
A a a A
A a a A
E] A A K]
El A A a8
14 12 16 18
Total = 400
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Given below are two figures (X and Y) representing molecular markers and their profiles in
parental lines (P1 and Pz) and F1 progeny.

Panel X Panel ¥
P1 P2 F1 P1 P2 F1

AA oo Ao 88 bb 8

The following statements describe the nature or probable identity of markers in the above figure:

A, Panel X represents a codominant marker,

E. Panel X represents a dominant marker while Panel ¥ represents a codominant marker.
C. Panel X could be SSR marker while Panel ¥ could be a RAPD marker.

D. Panel ¥ represents a dominant marker.

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

A and C only
B and D only
A, CandD

A and D only

Plah =



7 &y o= (X AR ) few ow § S anfes Tawesr MR 39 WeEd & S (P #ROPy) 3T A
Tata # FERT w4 E

Panel X Panel ¥
Fl P2 F1 P1 P2 Fl
AA oo Aa BB bb Bb

Frfaf@a sue sea B & g9 Reesl & weng o ganfaa ggoer & e s §

dAw X UF wE-aeEr oeew & BT sar ¢

e X v yamdT ees AR 499 ¥ v gE-werdT eew @ Bl =|ar &
Y9a X % SSR egs gl Ohar ¢ = 49 a ¥ T RAPD s gt a=ar £ |
dae Y % yadr Feew # REia s E

g e AR U

= 7§ F @ Bseg w3l 88 Frat F @0 7 SEna S £7

. waa AHRC
2. FEa B HRD
i, A C3HRD

4. Hhao A FX D



The loci for three mutations on X-chromosome, yellow body colour (y), cross-vein less (cv), and
forked bristles (f) are shown below in the map:

14 cM 32 cM

The interference between these genes is zero.

A male fly with yellow body, cross-vein less and forked bristles was crossed with virgin female
flies homozygous for the wild type phenotype. The F1 flies were sib-mated and a total of 1000
F2 progeny flies were obtained.

Which one of the following options represents a correct conclusion from the analysis of F2
progeny?

1.  Parental type — 585, Single cross over between y and ¢cv — 95, Single cross over between
cv and f— 275, Double cross over - 45

2. Parental type — 540, Single cross over between y and cv — 140, Single cross over between
cv and f= 320, Double cross over - 0

3. Parental type — 1000, no other class of flies because interference is 0

Parental type — 540, Single cross over between y and cv —275, Single cross over between
cv and f— 140, Double cross over - 45

X-TomE & & e, Frn & o 17 (), #SE-ET 9 (o), AR e o= (4 A=
O & g awr § |

3 Sftew & At safoeor 4 ¢ | el F, sie-ad o AR g aF e ve W
AFEl T HHOT FTT-9HN PeAleRT & fOv FAgrash afpd A AFd & Fd ¥ | F
wefer 1 AfEal F1 F-HFT F W FoA 1000 F2 Feafodm 9o g5 |

s & B FiF @1 B F2 oafaat F B F o Rt &= Refig Fwar 87
1. % W - 585, y 3 cv & AL UHa #F AHEG- 95, ov W & Ao UEe wE
Hiay - 275, EfA-FE AR - 45

2. F9F WEH - 540, y T ov F AT Uaha FH G - 140, cv I £ F AT v
T aT - 320, gA-HE HET - 0

3. S wEH - 1000, RRer 3 aor & A Ag F4iE saiaeor T (0) §

4, F=F UFH - 540, y HT cov F AT UHd FIH HGT 275, ov WY FF AT UFA FH
HET - 140, SE-HE HET - 45

Al
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Christiane Nisslein-\Yolhard and Eric Wieschaus carried out an extensive mutation screen to
identify all genes involved in segmentation of Drosophila. The graph shows results of analyzing

mutations on chromosome 2,

250

oS! s

s B 1 50
‘j';
1000 2000 3000 4000 5000

Mo, of progeny analyzed

Mo. of segmentation genes [ — |
i
[ {1 t
) i
I
Mo. of segmentation mutants {------)

Based on the above figure, which one of the following options is a correct statement?

1. Analyzing 10,000 progeny would have led to identification of substantially more number of
segmentation genes.

2. Analysis of progeny beyond 2000 led to identification of new alleles of already identified
genes rather than more new genes.

3. More dominant mutations would have been observed in the first 1000 progeny.

4. The curves would remain the same irrespective of the mutagen used.

40 | 100




ivaas Agcia-aiaes A R AEwm & SEfrer § g@dwes (Qeseds) & aimar &
forea et #F 9gTw & v Gwga (vEEciad) Icaians o (Fhe) B | &
mﬁiwzw?mﬁaﬂﬂiﬂ?ﬁ‘ﬁﬁwﬁ#qﬂﬂmaﬂmﬁl

_______ T T ese
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- mmEE am e
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e 757 | [TJis0 E
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Esn r. i w0 g
' 1 rrr: =
o AL =
5 A7 z
s BHLAL Tl 8
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10,000 wafaat &1 fAvewor aag & ST & &@ 30w fr gga= & '@ar
m |

2000 ¥ o= wafaal & Fvewor AU sew Sl f1 W9 9 @ 8 AT St
#F AT Teiew Fr ggae FS|

ggar 1000 dafadt & #1f0% A & wwdl saufiads B g |
f&ar M aF ITEET # A0 Av sofEas F uwR @ ywmfag ©em |
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This is a hypothetical example. The pedigree for a monogenic trait is given below. The shaded
individuals show spotted skin color while the rest have uniform skin color. The individuals (1 to 9)
in the pedigree were analyzed for a DNA marker (both fragments) that shows complete linkage
with the skin color trait.

I

The following statements were made regarding the above observations:

A,

B.
C.
D

Spotted skin color is a dominant phenotype.
Spotted skin color shows variable expressivity.
The DNA marker associated with the skin color trait is co-dominant.

The probability that the individual 5 will pass on the allele responsible for the spotted skin
color to the next generation is 0.25.

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

1

2.
3.
4

AandB
Aand C
BandC
CandD



T UF Feaia ICRI0T & | THa-Sier qerer F v Funaeh gav A oy mar § | owitea
=ftegt fr = 990 S 5T ¥ @ g o cofteat f ar waee ST &) 2w
FerEel 987 & 1 ¥ 9 =afeedl & fedwer vw DNA Rrgs (@41 goel) & v fer @ st
e 1 {FF F Feor F v got weeear g §

The

I FETO F IUR W AeaiEe sye e o
A. T FT T FET ITFaT TR THET dETTeET E o
B. ©ar & 99 ﬂ'{ﬂ'imﬁmﬁj@ﬁ:ﬁﬂﬂﬁ?ﬁ'ﬁﬂ%l

a o

caaT & o1 F T80T d J3T DNA egs T-99ET & |

C.

D. =afe 5 garr =ar $ T S (S F vele 3T 9 F ofat A o
025 & |

o 7 & Fi7 @1 AFey @ 88 Fu=t & F9oa & Selg & 27

1. A3RB
2. AFRC
3. BiRC
4. CcHRD

Olbjectve CQuastion
118 | 703318



The figure given below is of two homologous chromosomes paired during meiosis where one
event of recombination oceurred between two homologues:

The following interpretations were made:
A, The individual is heterozygous for an inversion

B.

C
D.
E

The figure depicts a paracentric inversion
After recombination at Anaphase | a dicentric and an acentric chromosomes will be formed
At Anaphase |l the recombinant chromatids will have large deletion or duplication

Inversions are often considered as crossover suppressors because crossover product
does not survive

Which one of the options given below has all correct answers:

1.

2
3.
4

A and B only

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




Ay fomr I femee & ehoe gffRa & weed EngEr @ § Sl gEadee
f1 oF g & FAAE & AL g

e dgae & o=

A

B.

C.

Tg =it FohAv & AT Rvagsast § |
@ fo7 Rdfegs sgehmor &1 gafar ¢ |

TYETTENT | W YAHAIS F U, UF Ifa-Fen) (IEdieeE) R U wED
(vhfres) FoHE F=9m |
geETEE || W gEEATE #AReE a2 fEevs d#i g g

U SYeHACT F FEHE F ERFE A S § iR SE-sE @ o3ee
Saeshfad A8 TEar |

et & @ B fwew & wolr w8 s &7

1k
2.
3.

4,
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The gametophytes of liverworts have the following types of apical cells, which contribute to
different thallus forms:

A.  Tetrahedral
B. Cuneate

C. Lenticular
D. Hemidiscoid

Which one of the following options correctly states the number of cutting faces (planes) each
apical cell type has?

1. A - Four, B = Three, C = Three, D - Two
2. A -Three, B - Four, C = Twa, D - Three
3. A -—Four, B-Two, C - Three, D - Three
4. A-Three, B - Three, C — Two, D - Two

foravad & grasigie (fffewse) # e var $1 ot ST g € 5 e & faffe wdi
A e &

A, TIIEHEHI (ETEE)

B. =gfave

C. w=dFee

D. u-afr (Eo-Reras)

T 7 & w7 7 eeT wodw ok I Wt o WEY & (FicaT) Hoe! o T AT g & 7

1. A-9R,B-d=, C-d=, D-2a
2. A-d9,B-9R,C-2&D-de
3. A-9WR B-a C-W, D-dw
4. A-d=,B-d=, C-3,D-3r
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Following table shows cultivated crops (Column X) and the continents where their centers of

origin (Column Y) are situated:

A4

Column X Column Y
A, Coffee i. South America
B. Pineapple ii. Africa
C. Banana iii. Asia
D. Rubber

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

Y?

1. Adii, B-i, C-iii, D-i

2. Adii, BHiii, CHii, D-i
3. Ad, B-ii, CHiii, D-iii
4. Adi, BHii, C-i, D-il

& TS aifeir & TN X & 39S o arell vad HR TR Y & af Agedia § Sigl 3ar
I9T & &g 5

a9 X =T Y
A. Fihr i. gfEmh AR
B. ¥A=ATH ii. 3BT
C. e iii. o
D. 1@8

e A 8 Fi9 o1 Aoy w199 X AT =9 Y F 7o Aee 78 w1 F Bl s
g7

1. A-ii, B-i, C-iii, D-i

2. A-ii, Biii, C-ii, D-i

3. A, B-ii, C-iii, D-iii

4. A, B-iii, C-i, D-ii

4.0 100




Angiosperms have witnessed evolutionary changes which includes a few apomorphies. Which
one of the following options depicts the correct apomorphy/apomorphies that has/have evolved
in Eudicots?

1
2
3.
4

Endospory and retention of megaspore
Tricolpate derived pollen
Heterospory and atactostelic vasculature

Ovules with two integuments

g ol & Igfasda aRadd & & fed Fa awvar (vh-ARTEE) f afFe g | P A d
et A1 aTFed TEr HIEIA) HIEIAIHT FT ST ¢ A1 GG aalaTdr (J-S5HicH) H Igiasad
EL

1. et AT (TSHFAHT) 3 ARTEITT] T 4ROT H AT

2. FEHIeIT ¥ Sqcde TTH0T

3. s AT SRR R HEe A (FRpe)

4. 2 Jratelt o @S

A4
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The table given below contains some of the classes of phylum Arthropoda in Column X and
their characteristic head structures in Column Y.

Column X Column Y

A, | Arachnida i Head is distinct with a pair of
compound eyes, a paired antennae,
a paired mandibles and a paired
maxillae

B. | Crustacea ii. Head is distinct having a pair of
simple eyes, paired antennae and
paired mandibles

—d

. Myriapoda iii- Five segmented head with two pairs
of antennae, two pairs of maxillas
and one pair of mandibles

D. . Insecta iv. Cephalothorax with two chelicerae,
two pedipalps

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

1. Ay BHiy CHilly DAy
A-iii; B-iv; C-i; D-ii
A-iv: Beiii; C-ii; D-i
Bi=ii; B=i; Ceiv; D-ili

AWM




A & oE Ao & wEE X A e dw & o S wEH Y A S R A st &

aRfE e fe v §
A X =AY

A, EESE i UF FE wYFF A7 g gere iy,
oF A i (T, v A
Fgwiey (#vdee) 3T o S
SToer (#FEem

B. ETsarni ii. TS SIS W @9 aren gEese 6,
e g i, s REwiey

e AfmTET ii. qie @sgFd R, & S e, a
S S i T e REEiy

D. e iv. Raer (fatharaitas) & Ty & vaa
(i) 3R & TvaEnE (SfEteT)

A A FE T BT G X AR Y Y F 72y gf Bes F BERg ar g 2

1. A-i; B4i; CHii; D-iv
2. Adii; B-iv: C-i; DHii
3. A-iv; BAiii; C-ii; D-i

4,  A-i; B-i; C-iv; D-iii

Ohjectve Question
135 | 703323 40 | 100




Given below is a table listing selected extant molluscs (Column X) and a range of eye
complexities (Column ¥) found in them.

Column X Column ¥
A, Limpet i. Complex camera lens-type eye
B. Marine snail ii. Eyecup
C. Nautilus iii. Eye with primitive lens
D. Squid iv. Patch of pigmented cells
v. Simple pinhole eye

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

A-iv, B-v, C-ii, D-i
A-iv, B-iil, C-v, D-i
Ai, B-i, C-v, DHii
A=y, B-ii, C-i, D-ii

A & 7 aifee & W X & Tafaa fegae Aent 3R w@ Y & Aot @
S SR F W ey § |

ol e

H X wWH Y
A Torde i. FAY & o oRT Sfed W
B. HHEY ©fen i, 3TE-FT
C. =feed iil. IR (AT oW T A
D. FFas iv. @i (foede) St &1 o tear
‘ v. HTURoT JE-aE (Aa-glen) A

T & % wlF o fowey &0 X 3 =Y Y & Aty mE Baw & FEla sTar g 2

A-iv, B-v, C-ii, D-i
A-iv, B-ii, C-v, D-i
A-ii, B-i, C-v, D-iii
A-v, BHi, G, Dl

B R -

Al
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(e The following table shows common millets (Column X) and their scientific names (Column Y):
Column X Column Y
A. Ragi (Finger millet) i. Eleusine coracana
B. Jowar (Great millet) ii. Paspalum scrobiculatum
C. Kodo millet iii. Pennisetum typhoides/ glaucum
D. Bajra (Pear millet) iv. Sorghum bicolor
Which one of the following options represents the correct match between Column X and
Column ¥?
1. A, B-ii, C-iv, D-i
2. Ad, B-iv, C-ii, D-ii
3. Adi, B4, C-iv, D-iii
4.  Adiil, B-iv, CHi, D-i
A & S Ao F WE X F O Teey i Y Ew # 35S e et
T i T4 g
A X HH Y
A, el (e f&ae) i. Eleusine coracana
B. TR (T @) i. Paspalum scrobiculatum
C. FrEt fAee iii. Pennisetum typhoides/ glaucum
D. ar=1r (oo fAwe) iv. Sorghum bicolor
Ao R R XN Yys o o e s e ST & 7
1. A, BHii, C-iv, D-i
2. A-i, B-iv, C-ii, D-iii
3. A, B-i, C-iv, D-iii
4. A-iii, B-iv, C-i, D-ii
Al
1
AL,
A3
A4,
4
Objectve Cuestion
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Mutrients are gained or lost by ecosystems in a variety of ways. These nutrients may
accumulate in different organic or inorganic pools over time. The different pools of phosphorus
are

i Mineral inorganic phosphorus

i.  Labile (available) phosphorus

i. Oeccluded inorganic phosphorus
iv.  Soil organic phosphorus

v.  Plant organic phosphorus

The following graph shows the generalized change in phosphorus dynamics during primary
succession:

Amaount per unit surface area

S i e....

Tirmg = |

Which one of the following options correctly matches the region (A to E) shown in the graph to
the phosphorous pool?

1. Adii; B-v; C-iv; DAiii; E-i

2. Ad; BHii; CHii; D-iv; E-v

3. Adii; B-il; C-v; D-i; E-v

4 A-v; B-iv; CHili; D-ii; E-i
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i. OiEel (9T wiEnRE
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1. A-i; B-v; C-iv; DHiiiy E-i
2. A-i: B-ii: CHiii; D-iv: E-v
3. Adii; B-i; C-w; D-i; E-v
4. A-v; B-iv; CHii; D-ii; E-i
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Which one of the following graphs typically represents the change in C:N ratio over time in
decomposing leaf litter in temperate forests?

180
1 X

M ratho

C

]
M ratio

L=
&

Time —=
Time —=
im-
3 ﬁ!ﬂ--¥
Time —=

I
C:N ratio




T & & s o ey dfiaor St & gag & oy s & B ot F = A
C:N & 0 & g1+ ol aRads & WIeas N # e § ?

£:M ratio
B

s

Time ==

[
C:N ratio
: 1

L
C:N ratio
£ s

&
C:M ratio
8§

Ohjective Question




The table below lists terminologies (column X) and concepts (column Y) related to ecological
niche.

Column X Column Y

A MNiche complementarity |i Species distribution explained by trophic levels and
biotic interactions.

B Miche packing i Tendency for coexisting species which occupy a
similar position along at least one niche dimension.

C Community niche i Tendency for coexisting species to fill the available
space along important niche dimensions.

D Eltonian niche iv Composition of niches of all individual species
niches that co-occur at the same site.

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

A, B-il, C-iil, D-iv

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

Adii, B-iii, C-iv, D4

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

A & o5 arfee A oRfEuRs e (@) @ @efte 3o ofenfts =t # =@
X A T 379 vEfeT eyl 1 =9 Y A gEEey TRy mr &

Pl P =

s X =AY
A |EHT AT || |9 TR AR oS Hedeathanl § R 9w
EEUGREGE el ez f
B |Fha dfE i |FE A FA O B R F e weadt (F:-
UTFATES) TANSET T FATT B AT Fle T
Gilal

C |amerfs e (i |Feaedt gonfadt & v mecaqet e e %
HTET UTT FU F A TG |

D |veaifeas Tdha |iv (@M seerkaee @da venfaat & @da &1 e
St T & e o v 9 9 A E

T & ¥ wlF @ fawey o0 X 3 =Y Y & Aty mg Baw & PEla s g 2

1. A-, B-i, C-iii, D-iv
2. A, B+, C-ii, D-iv
3. AL, B, C-iv, D-i
4. A, B-iv, G-, D-ili
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Some of the statements given below are related to species that show r- or k-selection
strategies:

mooomp

Maximum rate of increase of a population

Density of individuals supported by the environment at equilibrium
Life history evolution

Liebig's law of the minimum

Precociality and altriciality

Choose the option that contains all the correct statements related to r- and k-selection
strategies.

L by -

E )

moo®» ¢

A and B only

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

Walferdl St A A1 haae WG g0l § 39 @etid 6 Sa A e aw §
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STEeT T FgAaH 1 Age
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A researcher captured 45 fish from a lake on day 1, tagged and released them back.

On day 2 the researcher caught 50 fish out from the same lake, of which 15 were

already tagged. Estimate the population size of fish in the lake with this information

and pick the correct option.

1
2.
3

4,

150
135
166
75

v Ul A B e @ gre B 45 Aol ued, 3 e ook @ s
3 e A oY R | gy Re 3 et A 3 e @ 50 wofal o BEA @ 15
Tgel & Rfega 41 § 72 F=Ed & 3R 91 5w e # Avel § Ed F T &5
HAH wage HR FE AFeT F g HiFw
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150
135
166

75

Western Ghats of India is considered as one of the global biodiversity hotspots because of
some of the following characteristics:

A

B
C.
D

High species richness
High endemism
Habitat loss

Large altitudinal range

Which one of the following options represents the correct combination of characteristics that
gualifies the Western Ghats as a biodiversity hotspot?

e

A BandC
A CandD
A and B only

B and D only
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Consider a disease caused by a recessive allele. In a study population, one out of every 500
individuals (0.20%) has the disease.

Based on the Hardy-Weinberg equation, what is the percentage of individuals who are carriers
of the recessive allele for the disease?

7.6%
20.2%
1.5%
30.5%

TF HIHET v FAa o 9v Faw e vs weEE e yemaa RS wm E S
o= 500 A B U =TT (0.20%) A I DT ¥

AWkl

gt dEd T & AR, Reae wRve sfte gw 9 ¥ rwedr velte & A §7

7.6%
20.2%
1.5%
30.5%

e I S
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An ancestral sequence (TTAG) has diverged into two sequences and has since accumulated
nucleotide substitutions along two lineages (1 and 2).

® >

Lineage L/ &inaage 2
T

i T—=C—A

ii. T—C T—C
i. A—=G—C AC
v, G—A—0G G

N S

o NeRe R
[nEeN e |

Match the type of substitutions observed in the two sequences with their correct names:

1

i) convergent substitution, ii) parallel substitution, iii} multiple substitutions, iv) back
substitution

i) multiple substitutions, i} parallel substitution, iii) convergent substitution, iv) back
substitution
i} back substitution, ii) convergent substitution iii) parallel substitution, iv) multiple
substitutions

i} parallel substitution, ii) back substitution, i) convergent substitution, iv) multiple
substitutions

40 | 100




Al

Ohjectve Question

133 | 703333

U o HeAwA (TTAG) &1 Hefshdl H UM 1 311 30X " @ g ar a9t (1 3w 2) &
eSS WaTu= F UHET BT

QEd-d

Lineage 1/ \.ineaga 2
T

i. T—=C—A

ii. T—C T=0C
ili. A—=G—C A—-C
v. G=A=G G

N/

NNeNeI -4
aoo-

3o gl IeTshAl A WiEd wiaeumdst f 39 Tl A # e We A @ wer Aeew &

AT HY |

1. i) HEEE 9foege=, i) FAET 9ioemas, i) ﬂg’lﬁ‘lﬂ gfaeug=, iv) wdg (3F)
EIGESHEE

2. i) IO wiewmee, i) wHATaT afeeree, i) sfEerdr afdrres, v) wdy sfoeme

3. i) veirT wiaEus, i) AT 9faeures i) FAET 9faee, iv}i?ﬁam

4. i) wACT gioEmes, i) oo ot i) wfEErh ot iu}aﬂfﬁmm
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Competition between two species (A and B) can be represented as vector field graphs.
Caompetition in its classic form can have four qualitative outcomes based on the placement of
linear isoclines in four qualitatively distinct patterns as shown in the graphs below. Here, when
two isoclines cross each other at the equilibrium point, it is called an altractor. Select the correct
graph where both species are expected to coexist for an extended period of time.

.'J'B :
Puinl stiracton Paim attractor

Proamt attresior

Point repellers Poimt -
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Certain animal species use infrasound for acoustic signaling. In this context, consider the
statements below:

Infrasound signals propagate over several kilometers in deserts.
Infrasound signals propagate over several kilometers in open oceans.
Infrasound is employed only by mammals for acoustic signaling.
Infrasound signal transmission is prone to scattering and attenuation.

Domr

Which one of the following options represents all correct combination about infrasound
signaling?

A and B only
B and D only
A CandD
A BandC

Siqat #r o venfoat wafas (vasfies) d%aw & v smver wft (§w-ass) &
ITAET FAT E| 34 W F Fralaiaa FusEt o TEr fife

el

AFCUA A ¥uMed Al #5 e a6 dgid g 8l

HaFd FEWERT # 39sed At #2 fEee a@ Fafia g 8

Fad TOOuHT g & tarieE S4hae & BT duwen aEat & o3aaer w1 8
HUHT LAl & Hebdl T HuWOl, GhOE (FhefE) AT wEhole (Teeue) w9e
(=) grar &

oo w®»

T = # 7 FF @ BFen eEEE @Fds F 7 79 3 e F FET S 87

1. ®a=F AT B
2. #aw B iHRD
3. AcCcikD
4. A, B3IRC
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The following table lists selected concepts (Column X) in behavioral biology and their
descriptions (Column ¥):

Column X Column ¥

A, Allee effect i Male—-male interactions increase plasma
testosterone and thus sustain subsequent
aggressive behavior.

B. Bateman's il Parasites and pathogens play an
hypothesis important

role in sexual selection when secondary
sexual traits are costly and condition-

dependent.
C. Challenge . A situation in which the fitness of
hypothesis Individuals increases with increased
population density.
D. Hamilton-Luk iv. Female reproductive success is most
hypothesis strongly limited by the number and
success

of eggs that she can produce, while male
reproductive success is limited by the
number of matings he has.

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

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

bl
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iv. AT FT TS HRAT, IHH IR & A T
32t i I Fhaar & wew wow @fRe O
FafF 7T F1 9597 TFaar 5o AT B &
T oA TR S ERT E

T 78 FF O ey =9 X 3N oy Y F 7og e Bes = AEng s

7,
A-i, BAii, C-iv, D-i
A-i, B-iv, C-ii, D-iii
Aii, B-i, C-iv, D
A-iii, B-iv, C-i, D-ii
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The reproductive cycles of two populations (X and Y) of the silk cotton tree (Ceiba pentandra)
weare monitored for one year. A census was carried out and all plants were tagged and counted
throughout this period and is reflected in the data sheet given below:

Parameter Population X Population ¥
Initial number of plants (No) 500 300
Mumber of new seedlings established (B) 100 210
Mumber of initial plants that died (D) 20 27

Given that there is no seedling mortality, which one of the options correctly depicts the per

capita rate of increase (r) for the two populations?

X:0.18,Y:0861
X: 580, ¥: 483
X:1.186,Y:1.61
X:0208 Y077

o G0 ) =

0l F9rH & WY (Ceibs pentandra) &1 21 HEiEal (X 3T Y) & 9o O & TH
a¥ 7% ¥ v FET & @ ) uE v #5915 3w ot & RAiees & s

Hel & 2R [ 7@ {9 A= S A arfesr # g =

wae () FraTEr X HTETEr Y
otet Fr aRiFE FE=1 (No) 500 300
'mﬂﬁmqﬁtﬁaﬁrﬁwm] 100 210
| FE oY T A Y dEar 20 27
(D)

mﬂmgﬁmm#ﬂaﬁgg,ﬁm##mmﬁmﬁa
yranfeat #r wfg-zafte geftr av () & w6 &7 F gfer &7

X 0.8, Y: 0.67
X D80, Y. 483
X 1.16, Y: 1.67
X. 0.208, ¥: 0.77
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Given below is a schematic representation of the T-DNA region of a binary vector used for
genetic transformation of plants. The figure shows the presence of restriction sites for EcoRV
and probes (labelled 1 — 4) for Southern hybridization to analyse copy number of T-DNA in the
transgenic plants.

Eco RV EcoRVY

I gane Ralvd Promoter gene |

poled,
LY B e e s w B L
1 3 2
4

Given below are probes or combination of probes that were used by researchers for Southern
blotting following digestion of genomic DNA with EcoRY.

A.  Probe 3 and Probe 4
B. Probe 1 and Probe 3
C. Probe 1 only
D. Probe 2 only
E. Probe 1 and Probe 4

Which one of the following options represents the correct combinations of probes that would
identify single copy integration events from BOTH flanks of T-DNA?

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

B b=
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Following statements are made regarding heterosis breeding in plants.

A
B.

Heterosis is always lowest in a cross between two genetically diverse parents.

Cytoplasmic Male Sterility (CMS) may be used in heterosis breeding to eliminate
emasculation.

The A-line (CMS) and B-line (used for maintenance of CME) are izogenic lines, differing at
only a specific locus.

Heterosis can be retained in the Fz generation,

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

e

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

giell # FER-3ieT (FeiTE) wome At & v # go Fua Fealara §

A,

D.

ST F Be & S F AeT HHOT A - WéE SgFaA o ¥ |

FIRFEET 7 AT (CMS) F1 3981 RBgea (FAFposs) F Ree & B dw-ai=
AEgrasar

& FHM FE, A-oTSeT (CMS) 3R B-argaT (3rqUeor & v CMS &1 393 ), dae
o e Rem a BT ¥

RT3 F2 9T qearor fRm S e §
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A knock-in cassette was constructed in order to introduce the fi-casein gene in an animal cell.

The viable clones were selected using a double-marker system, with G418 (neomycin analog)
and ganciclovir. ldentify the correctly designed cassette from the options given below. (SoH -

sequence of homology, Gol - gene of interest; neo - neomycin resistant; tk - thymidine kinase)

ik
- - = — -
~ =112 E
SoH SoH
2
neg’ ik
Z Gol =iz
Z = 2
SoH So
3 e e
ot = == |
AEIEPE
SoH SoH
4
e
— = ] = . -
= Gol -f"f I =
SoH SoH

TF S FE A pAE S R@fie s F B ow Aiwse S w1 e R
TAT| SHEAEA FARN F G4 gia-deed a7 G418 (FEEie auew) 3R dfaeeEr
gl & frar ) A Be v Geet & @ s @ T e &t agam fiee?
(SoH - wHaE FFHA, Gol - HFFE o=, neo’ - AR wiatuwar, « - @S
FISel)

1 neg" K
Z B
SaH S0
2 neg’ 1k
Z ==
— 5:“:_,. Gol I E g —
So SoH
3 i e’
Z =iz
T EI=IEE 1 -
SoH SoH
4
neg’ tk
— 1 = = .
2 [=1E21 E
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=
o
=]
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Plotless sampling techniques have been applied by plant ecologists when rapid estimates of the
density of plants in a large region are needed. The image below depicts one of the technigues.
P is the sampling point, xi and zi are distances measured from points P and |, and points | and
@, respectively. The canopy with the crossbar indicates the location of a tree.

Which one of the following options correctly identifies the technique?

Paint-centered quarter method
Wandering-quarter method
T-square method

Basic distance sampling method

Bofa B
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Certain statements are made below regarding radio-receptor assay technique.

moome

m

It is a competitive protein binding method.

It is a non-competitive protein binding method.

Radioligand is present in excess of unlabelled ligand.

Unlabelled ligand is present in excess of radioligand.

Activated charcoal incubation and further centrifugation lead to separation of free ligand in
the charcoal pellet.

Activated charcoal incubation and further centrifugation lead to separation of bound ligand
in the charcoal pellet.

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

1.
2.
3
4.

A, CandE
B,.CandD
A Dand E
B,CandF

Wt andy s Rt & fww # g0 Fuw A Re aw ¢

moo®p»

g UF wioraticas Wi ata & § o

g U INfAEIeAS Wide aue @i d
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Ao A JUSFd B ¥ |
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B, C ¥ D
A DHRE
B,C3HRF

4.0 100




Yeast two-hybrid system allows detection of interacting proteins. In the following
schematic, various components of yeast two-hybrid system have been indicated by
letters A-F.

Which one of the following options provides a correct match of A to F and

components of yeast two-hybrid system?

1. A- Prey, B- Gald activation domain; C- Gald binding domain, D- Bait, E- Reporter
gene, F- UAS element

2. A- Gald binding domain; B- Bait; C-Prey; D-Gald activation domain; E- Reporter
gene; F- UAS element

3. A- Bait; B- Gald binding domain; C-Gald activation domain; D-Prey, E- UAS
element; F- Reporter gene

4. A- Gald activation domain; B- Prey; C- Bait; D- Gal4 binding domain; E- UAS
element; F- Reporter gene

A A-EF 99 ¥y # oo 9éEt Fr ogas #1556 § ) e geeEe
reor &, e gfa-wt 97 & e ge=t Fr aoit AF & 3 fFar = #)

R R A R AR R RAREARRAR

AT T AT # A G F oF & dne gfo-get a7 & ged & we Fea § 7

1.  A- @ B- Gad #fdaor w8 C- Gald U 98T D- faeisw=: E- wiodes i F-

UAS 39499

2. A- Gald dus w8, B- fRein; C- @R; D-Gald @fdaor ey, E- wfades o F-
UAS 3aaT

3. A- e, B- Gald &ue 8T, C-Gald ®fFaor waiT, D- #R; E- UAS 3=aq; F-
widdes ==

4.  A- Gald gfrgor g8 B- 9= C- e D- Gald 9= 98T: E- UAS 3999 F-
ufgdgs e
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Given below are two figures (X and Y) representing the segregation of molecular markers in 12
individuals of a mapping population (1 to 12). P41 and Pz represent the parents, and Fi the
hybrid.

BpPhE 12 34 5 67 8 9 101112

B PFK 12 3435 67 8 9101112

Figure X Figure Y
The following statements are made based on the above figures:

A. Figure X represents profile of a codominant marker in an Fz population.

B. Figure Y represents profile of a codominant marker in a doubled haploid population.
C. Figure Y represents profile of a dominant marker in an F2 population

D. Figure X represents profile of a dominant marker in a doubled haploid population.

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

B and D only
A and B only
C and D only
Aand C only

ol b=
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A g o X AR Y fev aw # S ow wiafamer smndr (1 & 12) ¥ 12 =it F ivas
s & gy 7 Fefta & ¥ | Py W P, I Y AR OFy 5 A el s
A

RPRF 12 3435 678 9101112

BRPF 12 34 5 67 8 90010112

e X IERS
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Given below is a DNA sequence:

5 - ATGCGATGACGATTGACGATGACGATAGAC -3

In the absence of any other affecting parameters such as length, Tm, GC-content, which one of
the following combinations of PCR primer sequences would be able to amplify the above

fragment?

1. 5-TACGCTAC-3 and &5 -CGATAGAC-3
2. 5 -GTCTATCG-3' and 5 -ATGCGATG -3
3. 5 -ATGCGATG-3 and 5 -CAGATAGC-3¥
4. 5 -CATCGCAT-3 and &5 -CGATAGAC-3

40
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=i DNA T U Hefehad feam fam g

5 — ATGCGATGACGATTGACGATGACGATAGAC -3

e ST ATIEUST S o &S, T, GC-Y AT & 3w 3 vt 7 & fovd PCR T3t 30
F1 GIH I 8T A0 TS T FaSH FAA A HEH 2
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Ohbjectve Question
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5-TACGCTAC -3

5 =-GTCTATCG -3
5 - ATGCGATG -3
5 — CATCGCAT -3

5 — CGATAGAC - 3
5 -ATGCGATG -3
5 — CAGATAGC -3
5 — CGATAGAC - 3'

1533

Which one of the following intermediate enzymatic reactions would be most effective in
facilitating ligation of a blunt-ended insert fragment with a vector digested with EcoRl resfriction
enzyme (G | AATTC)?

1:

bl

Treatment of vector with Mung Bean Nuclease followed by treatment with Shrimp Alkaline
Phosphatase

Treatment of insert with Klenow DNA Polymerase and vector with Polynucleotide Kinase
Treatment of vector with Polynuclectide Kinase and insert with Mung Bean Nuclease
Treatment of insert with Klenow DNA polymerase followed by treatment with Shrimp Alkaline
Phosphatase

oot 7 & Fta d weaadt vearsHt 3@, EcoR| witEt= UeasH (G | AATTC) & Uiferd deed
F Fg O a9 UF Blewa el T3 & Sge 1 whHRa F Aaw a8 9 § G a1 Shell 7

.

Al

Ad

ATEF 1 3T A GFAI0A H ITAHA F FHFT BT HIEResT § ITA1 =
Afewaer #1 Foi13 DNA dieivie & HiT d9et # didrgfFoaiess Fga § ST wten
AT FT TG Fagess Feas ¥ A’ wFde S g &7 e § svafa s
FfeTaer 1 FAH13 DNA 9T & 3T T T & SiFnes & 3T T

4.0 | 1.00




