CSIRUGC NET DECEMBER18

PART

A rectangllar photo frame of size 30 cm 40
cm has a photograpimounted at the centre
leaving a 5 cm border all around. The area of the

0Ab

border is
(1) 600 cnt (2) 350 cnf
(3) 400 cnt (4) 700 cnf

At a birthday prty, every child gets 2
chocolates, every mother gets 1 chocolate, while
no father gets a chocolate. In to&9 persons
get 70 chocolates. If theumber of children is
half of the numbeof mothers and fathers put
together, thelmow many fathers are thest

(1) 22 (2) 23
(3) 24 (4) 69

Whatis thevalueof 1?1 22 + 321 4>+ 5°1é +
1727 18+ 192

(1)i5 (2) 12
(3) 95 (4) 190

The curves of y = 2xand y = 4xintersectieach
other at

1. only one point.

2. exactly two points.

3. more than two paints.
4. nopoint at all,

The diameters,of the pinholes of twtherwise
identical cameras A and B a&®0 mm and 200
nmm, respectively. Therthe image in camera A
will be

lesharpethanin B

2. darker.than in B

3.'less sharp and brighter than in B
4. sharper and brger than in B

If D = ABC + BCA + CAB where A, Band C
are decimal digits, then D @visible by

1. 37and?29

10.

2. 37butnot29
3. 29butnot37
4. neither 29 nor 37

For the following set of observed values (60, 65,
65, 70, 70, 70, 70, 82, 85,,90,95, 980, 160,
160)

Which of the statements is true?
1. mode < median < mean
2. mode <imean < median
3. mean,< median < mode
4. median < mode< mean

A circular running track has six lanes, each 1 m
wide. How far ahead (in metres) shoulde t
runnerinythe outerost lanestart from, so as to
cover the same distance in one lapths runner

in the innermost lane?

(1) 6 (2) 1
(3) 1> (4) 30

In an examination 100 questions ofriark each
are given. After the examination, 20 questions
are deleted from evaluation, leavirg 80
guestions with a total of 100 marks. Student A
had answered 4 of the deleted questions
correctly and got 40 marks, whereas student B
had answered 10 of the deleted egtions
correctly and got 35 marks. In this situation

1. A and B were equalligenefitted.
2. A and B lost equally.

3. B lost more than A.

4. A lost more than B.

A tourist drives 20 km towards east, tumight
and drives 6 km. then drives 6 kKowards west.
He then turns to his left andrives 4 km and
finally turns right anddrives14 km. Whee is he
from hisstarting point?

1. 6 km towards east
2. 20 km towards west
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11.

12.

13.

14.

15.

3. 14 km towards north
4. 10 km towards south

mixture to have A, B and C in equal proportion,
it is necessary that

| f O6SELDOON® means éNOODL(B%QC'tahen V\(i)eéa"'b
doeBUOSS mean? 2 2
(1) SALAD (2) SOUPS a- b c+a
(@) Cc=—+ @bz——

(3) RASAM (4) ONION 2 2
An ideal pendulum osttates with angular 16. Find the missing figure n the following
amplitude of 30° from the vertical. If it is sequence.
observed at a random instant of time aitgular : .
deviation from the vertical imost likely to be ot t Ll H N
oxy @° 10 +ﬂ+ || 4]
(3)° 20° (4)° 30° '

- . 1, + 2. |+
In the context of tiling a plane surface, which of Zﬁ : ﬂ
the fdlowing polygons is th@dd one out?
1. Equilateral triangle 3 5 4 [F
2. Square ﬁ; ﬂ
3. Regular pentagon
4. Regular hexagon 17. In triangle ABC, AB= 11, BC =61, AC =60,

Scatter plots for pairs of observations, on the
variables x and y in samples A and‘Bare shown
in the figure.

* x w® .
» u x
y T y /,( B =
s
- g gy
x Al 8,
4 x

Which of the following is suggesieby the
plots? 18.

1. Correlation between x and y is stronger in A
thanin B.
2. Correlation-between x and y is absent in B.

3. Correlation between x and y is weaker in A
than/in B

4. y’and x have a causeeffect relationship in
A, but not in B.

Two solutiors X and Y containing ingredients
A, B and C in proportions a:b:c and c:b:a,
respectively, are mixed. For the resultant

19.

andO is the midpoint of BC. Then AQs

(Not to scale)

(1) 18.5 (2) 24.0
(3) 30.5 (4) 36.0

Areas of three partsf a rectangle are given in
unit of cnf. What is the total area of the
rectangle?

3 9
6

(1) 18 (2) 24
(3) 36 (4) 108

A student is free to choose only Chemistry, only
Biology or both. If out of 32 students, Chemistry
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20.

21.

22.

23.

has been chosen by 16 and Biology by 2Bnth
how many students have chosen Biology but not
Chemistry?

(1) 9 (2) 16
(3) 25 4) 7

The lift (upward force due to air) generated by
the wings and engines of an aircraft is

1. positive (upwards) while landingand
negative (downwards) while takirogf.

2. negative (downwards) while landing and
positive (upwards) while takingff.

3. negative (downwards) while landing as well
as while taking off.

4. positive (upwards) while landing as well as
while taking off.

PART -B
Which oneof the following statements true?

1. The specific rotation of enantiomers will be
identical.

2. The rate constant of a first order reaction has
only time but naconcertration units.

3. The value of pH + pOH depends, on
temperature.

4. The bond disassociation*energy (kJ/mol) of
i CT C1 will be greater thail C1TC¥.

Which one of the following statements on

protein conformationislOT true?

1. Dihedral-angles ofsidehains in amino

acids are depicted in the Ramachandran plot.
2. Infrared,spectroscopy can be used to deduce

hydrogenbonding in peptides.

3. Three dimersional structures of protein
composed of ~100 amino acids can be
obtained by nuclear magnetic resonance
spectroscopy.

4. Globular proteins havea-helical and b-
sheet components.

Choose the correct answer from the follogyi
statements on biosynthesis.

24.

25.

26.

27.

1. In the biosynthesis of palmitate, all the
carbon atoms are derived from activated
malonate.

2. The amino acids Met, Thr, Lye, Val and
Leu are biosynthesized from oxaloacetate
and pyruvate in most bacteria:

3. Alanine is a majorpreeursor »for the
biosynthesis of porphyrin,

4. Tryptophan is converted,to-DOPA in tre
biosynthesis of‘epinephrine.

Which one .of\the/following statements on
nucleic acids iNOT true?

1. Thesconformation of ribose in DNA &I 2;
ideoxyD-ribofuranose.

2. Hydralysis of RNA takes place under
alkaline econditions unlike DNA, as thej2
hydrexyl in RNA acts as a nucleophile in an
intramolecular displacement.

3. DNA can occur in
dimensional forms.

different three

4. In DNA, deamination of cytosineoturacil
can occur in a neenzymatic manner.

If one of the two ftty acyl chains isremove
from the phosphoglyceride hydrolyss in
soluion, sich phospholipidswill form:

1. liposomes .

2. micelles

3. phospholipid bilayer .

4. symmetric phospholipid bilay

In metazoan cell cycle, metaphaseanaphase
transition is regulated by thaetivity of:

1. Cdkl/cyclin B
2. APC/C

3. Cdc25

4. Weel

Which one of the followingstatements is true
about human chromosomes?
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28. Which one of the following activities iSIOT

29.

30.

1.

The chromosomes that have highest gene 31.

densiy generally localize towards the centre
of the nucleus.

The chromosomes that have highest gene
density generally localize near the nuclear
periphery to facilitate rapid transport of the
nascent transcripts.

The centromeres of different chromosomes
tend to cluster together at the centre of the
nucleus.

Chromosomal positioning in the nucleus is
absolutely random.

involved in protein folding in theendoplasmic
reticulum?

1.
2.
3.
4.

Peptidyl prolyl isomerase
Protein disdphide isomerase
Protein glycosylation
Protein ubiquitination

Which one of the following statementsNET
correct?

1.

Together with proteins, rRNA, provides a
site for polypeptide synthesis.

All DNA molecules . are. unbrzhed

polymers ofnucleotides.

DNA is synthesized in @ {5 3 direction
while RNA synthesis ‘accurs/in aj-35j
direction.

A tRNA anticodon may pair with more than
one codon.

What<{would be the tripeptide produced by

translatien ofythe/transcript produced by the g4

following DNA sequence?
3-AAGTACTCT-5

WD

Arg i"'Phei Trp
Argi Leut Gly
Thri LysT Ser
Phei Meti Arg

32.

33.

Which one of the following statements is
generally true about RNA polymerase 11?

1. It is dedicated to transcribing RNA fromn
single transcription unit, generglla large
transcript which is themrocessedo yield
three types of ribosorh&NA.

2. It transcribes varietis of smallnoncoding
RNAs which are expressed in all cell types.

3. It generally synthesizes, various types of
MmRNAsand small noxcoding RNAs.

4. 1t is exclusively /involved in synthesis of
rRNA and tRNA.

Virusesmadopt  different strateg © suypress
immane reponsent.the hast. Which one othe
following,statements iBIOT correct?

1», Human Jlmmunodeficiency Virus (HIV)
destroys CD4T cells.

2. . EpsteinBarr Virus (EBV) produces a
homolog of human I£10.

3. Human influenza virus directly infects CD8
T cells.

4. Human  Cytomegalo Virus (CMV)
establishes latent infection in bone marrow
stem cells.

Which one of the followinginactivates the
serine/threonine protein kinase, mTOR, related
to cell growth in mammalian system?

1. Rifamycin

2. Rapamycin

3. Erythromycin

4. Chloramphenicol

Match the following tumor cell origin with their
nomenclature.

| TUMOR CELL ORIGIN | NOMENCLATURE |
{A. [Muscle cell a. {Carcinoma

B. |Gem cell b. |Sarcoma
C. |EpithelialCell . |c. |Lcukemia

[D. | White blood cell’ = |d..|Teratocarcinoma

1. AT a,Bic,Cid,Dib
2. Aid,BiaCib Dic
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35.

36.

37.

38.

3. Aic,Bib,Cid Dia

4. Aib,Bid CiaDic

Many cytotoxic T lymphocytes initiate kihg of
target cells via delivery amolecules that could

induce targetell damage directly. Which one
of thefollowing is the most appropriate?

1. Interferong
2. Peroxynitrite
3. Lysozyme
4. Granzyme

Membranebound, Golgiderived structures
containing proteolytic enzymes in spermsset
urchin are called

1. cortical granules
2. micromeres

3. acrosomal vesicles
4. macromeres

In case of Hydra, the major head inducer(of the
hypostome organizer is a set of Wnitoteins
acting through the canonich-cateninpathway.
What would be the result, if aansgenidHydra

is made to globally migxpresghe downstream
Whnt effectorb-catenn?

1. Ectopic buds will besformed all along the
body axis and evenen the.top of the newly
formed buds.

2. Ectopic tentacles form at alblevels.

3. Both ectopic, tentacles and buds would be
formed along the body axis.

4. There would be no change observed.

Both TGEb and~Sonic hedgehog signals play
impartant roles in both neurulation and efelle
patterning of the neural tube. Which one of the
following statements is true?

1. High levels of BMP specify the cells to
become epidermis.

2. Very low levels of BMPspecify the cellsa
become epidermis.

39.

40.

41.

42.

43.

3. High levels of BMP specify the cells to
become neural plate.

4. Intermediate levels of BMP do not effect the
formation of neural crest cells.

In which stage of Arabidopsis embrgenesis is
hypophysis first obsged?

1. Octant

2. Dermatogen
3. Globular

4. Transition

Which one of the fellowing mineradeficiency
will first<be visible in youngeleaves?

1. Caleium

2. Nitrogen

3. Zine
4."Molybdcnum

The CQ compensation point for £plants is
greater than gplants beause in @plants

1. dark respiration is higher
2. dark respiration is lower
3. photorespiration is present
4. photorespiration is absent

Which one of the following best describtdse
function of Casparian bands during
translocation of nutrients andater acrosghe
root?

the

1. Block apoplastic nutrient transport
2. Block symplastic nutrient transport
3. Act as a nutrient carrier

4. Help in creating passage cells

Which one of the following components is
expected to be most abundant in the phlcam
of aplant?

1. Proteins
2. Organic acids
3. Sugars

BIOTECH SAPIENS SCO 372 SECTOR &HANDIGARH 9915314779

Page5



CSIRUGC NET DECEMBER18

44,

45.

46.

47.

48.

4. Phosphates

Which one of the following iNOT secreted by
capillary endothelium?

1. Prostacyclin
2. Guanosia
3. Endothelin
4. Nitric oxide

The nMayer
originate due to

waveso i n

1. systoleand diastole of ventricle
2. inspiration and expiration

3. reflex oscillation of neural pressure control
mechanisms

4. Bainbridge reflex

The maturation of red blood celldoes no
depend on

1. folic acid

2. vitaminB;;
3. pyridoxine
4. tocopherol

Which ame of the following isSNOT a function
of argiotensin 11?7

1. Facilitates the release of norepinephrine
from postganglionic sympathetic neurons

2. Increases the “sensitivity of” baroreflex by
acting on brain

3. Produces arteriolar contraction
4. Increases th secretion of vasopressin

The pedigree below represents the inheritance of
an autosomal recessive trait.

Ehgun 2 208 AP S Cabid it
heterozygote?.
(1) 1/4 )12
3) 2/3 (4) 1/3

49.

50.

52.

The allelel in Drosophila is recessive, sex
linked “and lethl when honozygous or
hemizygousili-a female of the genogpe LI is
crossed,with a mal what is the ratio of females:
males intheprogeny?

1. 39:1C5 2. 2Q:18
3. 19:18 4 19:208

Deamination of bases is a common chemical
event that produces spontaneous mutation.
Which one of te following bases will be
formed by deamination of-fethylcytogne?

(1) Uraal (2) Thymine
(3) Cytosine (4) Guanine

In a population of 2000 individuals of a plant
species, genetic difference at a single locus leads
to different flower colours. The alles are
incompletely dominant. The population has 100
individuals with the genotype (white flowers),

800 individuals with the genotyp&r (pink
flower) and the remaining have genotypR
(red flowers). What is the frequency of the
allele in thepopuhbtion?

(1)0.25 (2)0.50
(3)0.75 (4) 1.00

Which of the following plastid codingegion(s)
have been recommended as a dmmecode by
Plant Working Group of theonsortium for the
Barcode of Life?
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53.

54.

55.

56.

1. COl andrbcL
2.rbcL andmak
3. COlandmatk
4. rbcL only

Given below are some statements related to
lower eumetazoans. Select thdCORRECT
statement.

57.

1. Cterophores are diploblastic with radial
symmetry.

2. Placozoans, with weakly differentiated
tissue layers, are not diploblasts.

3. Cnidarians are diplob&tic with typically
two stages in their life cycle.

4. Hydrozoans, a Cnidarian class, often have
colonial polyps in their life cycle.

Based on the type of excretion oitrogenous
waste, animals can be categorized as
ammonotelic, ureotelic and uricotelicGiven
below are combinations of organisms and type
of excretion. Select the correct combination.

1. Poriferans, adult amphibians, cartilaginous
fishes are ammonotelic.

2. Ascaris, cockroaches, prawn are uricotelic,

Paramecium, amphibian.tadpoles, crakssd
are mainly ammonotelic.

4. Humans, sharks®™and)aquatic, anurans are
ureotelic.

Basal angiosperms aMOT represented bthe
members of:

1. Chloranthales

2. Nymphaeales

3. Austrobaileyales
4. Amborellales

Whieh of the following isthe correcincreasing
order for the daily netprimary productivity
(NPP) pewunit leaf area in different ecosystem?

1. Deserts <Temperate forests <Iropical
forests

58.

59.

2. Deserts <Tropical forests < Temperate
forests

3. Temperate forests <Tropical forests <
Deserts

4. Tropical forests < Temperate forests <
Deserts

The equilibrium model of‘island bgeogrgphy
propced by MacArthur and\Wilse assumes
that the number ~of ‘species, on dsland
represents a balance between

1. resource eonsumption rateand predation
rate.

2. birtherateand deathrrate.

3. <colonizationrateand extinction rate.
4. speciatio ratehybridization rate.
A

population grows according to the logistic

growth equation, d—N = rN% -E where
dt ¢ K

N
—— is the rate of population growth,is the

dt

intrinsic rate of increase, N is population size
and K is the -carrying capacity of the
environment. According to this equation,
population growth rate is maximum at

K K
1) 2 (2 B

3)K (4)2 K

What is the significanceof upwelling zonefor
marine ecosystems?

1. It is responsible for wuniformity of
temperature in ocean to support tharine
life.

2. It brings nutrients from deeper zones to
relatively nutrient poor ocean surface thus
increasing marinerpductivity.

3. It is responsible for uniform oxygenation of
marine waters thus increasing marine
productivity.

BIOTECH SAPIENS SCO 372 SECTOR &HANDIGARH 9915314779

Page7’



CSIRUGC NET DECEMBER18

60.

61.

62.

4. 1t helps in circulating decopwosers from the 63.

bottom of ocean o stace for proper
decomposition of deadmaterial on he
surface.

Given below in Column A are schenta
representations of three types of pairwise
species interactions and the name of some
interactions are in Column B.

Select the best match for interactibetween
column A & B in each schematigure.

1. A8 (jii); B & (ii); Ci i(iv)
2.A8 (v);B3d (i); Cd (iii)
3.A8 (i)Bd (v);Cd ()

4. AT i(iii); B 8 (I); C8 i) 65.

Consider a single locus with/2 alleles which are
at HardyWeinberg€quilibrium. If the frequency
of one of the hmozygous genotypes is 0.64,
what is the fequery of heterozygotes in the
population?

(1) 0.16 (2) 0.20
(3) 0.32 (4) 0.36

Competition, for mates and variance in fitness
higher-among females than amag males n
which of the following aimal mating systems?

1. Monogamy
2. Polygyny
3. Polyandry

4. Squential monogamy

Column A Column B 64
Al A== 18 [() |Apparent .
- competition
B - Shared (ii) | Interference
Resource competition
YE A\y
Agzor B
C|  Herbivore | (iii) | Direct
-/ . +| amensalism
AN
A8
(iv) | Exploitation
| competition

Which one of the following will have thdeast
impact on allde frequencies in small
populations?

1. Inbreeding

2. Random mating
3. Genetic drift

4. Outbreeding

Given belowis a markerprofile for twparental
lines (P, and B) and-tteir derivedF; progeny:

P, P Fy

- | | | |

| | -
-

The marker that is represented in the above
figure is mostikely to be

1. RFLPor SSR
2. SSR only

3 SSR or RAPD
4. RAPD only

DNA vaccines offer several advantages over
other existing vaccine approacheshigh one of
the followingstatemats related to DNA vaccine
is NOT correct?

1. The immune response is directed to the
antigen encoded by the DNA and able to
induce both humoral and cefiediated
immunity.

2. DNA vaccine can induce prolonged
expression of the antigen, enhancing the
induction of immunological memory.

3. DNA vaccine could remain stable and potent
for long time without refrigeration,
eliminating the challenges of storage and
transportation.
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4. DNA vaccine construct can be engineered to

carry several antigens to infecbst and
replicate in neuronal cells.

69.

66. The following cassette was designed to create

67.

68.

estrogen receptor knoagut mice:
Gol neo’ tk

- = -

SoH: site of homology; Qo gene of interest
What would ensure that proper recombination
has takerplace?

1. Cells survive when cultucein presence of
only G418

2. Cells survive when cultured in presence of
G418 followed by ganciclovir

3. Cells die when cultured in presenceGx#18

4. Cells survive when cultured with G4Hhd
die when cultured with ganciclovir

Detergents at low conctation geneally do not
denature proteinsand are thus wsed for
extracting proteins in their folded arattive
form. For i sol ati aadai
membraneprotein, which one of théollowing
purification appoades will/ be maost
appropriate?

1. Use of low concentration™of neinic
detergent without salt.
Use of low coneentrationiof iontbetergent.

Use of salt'solution containing naonic
detergents
4. Use ©of salt ionic
detergent.

solution containing

Choose the correct answer from the stapts
indicated below:

1. Chi square test is parametric.

2. Non¥parametric test assumes normal

distribution.

3. Results can be significantly affected by
outliers in a parametric test.

4. Nonparametric test is more powerful as
compared to parametric test.

70.

o f71.

72.

73.

Which one of the following statements
regarding restrictusedin/ mo
recombinant DNAechnology is correct?

1. Endonucleases remove nucleotides, one at a
time, from the ends of a sequence

2. Type Il class of restriction enzymes chot
recagynise palindromic sequences.

3. Mung bean nucleasacts on double.stranded
DNA or RNA termini:

4. Type Il class of resiction enzymes aa
generate eyt her Asti
Abl ynt 0. ends.

Which.one of the following is used asseurce
of excitation ina confocalmicroscge?

1. Lasers
2. 'Electronbeam
3.\/Mercury lamp
4. Masers
PART T C
é:cgl%wgnc]; anresstgt’emenés rqm- tugms.:
A. All the 20 coded amino acids V& equal
propensity to fornb - turns.
B. Pro cannot occur ih - turns.
C. ProGly sequence singly favoursb - turns.

D. In AsnGly b - turns, Asn can have positive

F,Y values.
Choose the combination with all correct
statements
1. B,D 2. A C
3. AD 4. C,D

DNA melting temperature @) was foundio be
47°C and enthalpy measured at Was0.032kJ.
The entropy change would be:

1. 1x103%kJ 2. 1x10%kJ
3. 3x10%kJ 4. 6x10%kJ
Match the following bonds with their

approximate energies:
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74.

75.

76.

(a) Hydrogen bond (i) 0.5 kcal

(b) van dear Waals forceg (ii) 40kcal

(c) Covalent bond (i) 80 kcal

(d) lonic bond (iv) 3 kcal

. (@71 (iv), (b)T (i), (c) T (i), (d) T (i)

. (@71 (i), (b) T (1), (c)71 (i), (d) T (iv)

. @71 (1), (B)T (iv), (c) T (i), (d) 1 (iii)

. (@71 (iv), (b)T (i), (c) T (iii), (d) T (i)

The fwllowing are some staimentsregarding
glycolysis:

A W DN PP

A. Glycolysis is not regulated by pyruvate
kinase.

B. Lactate can be an end product of glycolysis.
C. Glycolysis cannot function anaerobically.

D. In erythraytes, the second site in glycolysis
for ATP gereration can bbypased.

From the above, choose the combination with
bothINCORRECT statements:

1. AandB 2. BandD
3. CandD 4. AandC

For a rerersible norcompetitive, inhibitienof an
enzyme,choosethe plot hatyou would use to
determine k;:

1.

..... + inhibilor i
. 4
. Y
v L " /
'.v" ’II
1/s] 1i(s]
k] 4

1/(s] 1fs}
AN nvesugartor gpresses a GFRised protein

that localizes to the outer aiembrane oGolgi
apparatus. Won visudising GFPT1 signal in the

s

78.

fluorescence micisrope,it wasnoted that GFP
is pericentrosomal in its localization (Fig A).
Treatment of such GFP expressindicavith a
newly identified drug disrupted the Golgito
small vesicles (Fig B).

Figure A Figure B

A. Dyneinconplex B./Myosin

D. Dicer

Choose the combinatiomith all correcttargets
1. %A, BandDonly 2. Band Donly

3. A andC only

Following observation was made when a
mammalian cell in one phase of cell cycle was
fused with a cell in another phase of cell cycle:

C. Microtubules

4. Aonly

A. Fusion of a cell in @G phase with S phase
caused the (nhucleus to Bter S phase.

B. Upon fusion of a @ cell with an S phase
cell, G; cell does not enter S phase.

C. Upon fusion of a @cell with G, cell, G
nucleus enters phase.

D. Fusion of an S phase cell with a M phase
causes the S phase cell to immediateitee
mitosis.

Choose the combination with all correct
statements.

1. A B,C 2. A CD

3. B,C,D 4. A/B,D

In an experiment, intact chromatin was isolated
and digested with micrococcal nuclease in
independent tubes for 30im 1h, 2h, and 4h.
Furthe, the DNA was purified from each tube,
separated on garose gel and Southern
hybridization was performed with rRNA gene
probe and a centromeric DNA probe. Which one
of thefollowing patterns of signal intensity from
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79.

80.

81.

both of the probes is likely to be obted
following Southern hybridization?

1. With increasing time, compared to
centromeric probe, rapid increase in signal
intensity of rRNA gene probe was observed.

2. With increasing time, compared to
centromeric probe, a rapid decrease in signal
intensityof rRNA gene probe was observed.

3. lIrrespective of incubation period, both
probes produced identical baimensities.

4. Treatment with micrococcal nuclease would
instantly degrade the DNA, hence, no
hybridization signal would be obtained in
any of the amples.

Which ane of the following proteins is most  82.

likely to be found in the intéir membrane space
of mitochondria? A protein containing

1. An N7 terminal matrix targeting seqoee
followed by hydrophobic stod transfer
anchor sequence

2. An NT terminal matrix targeting sequaee
followed by a cleavable hydrophobic
sequence that blocks complete, translocation

3. A protein with multiple internal sequences
that are recognized by Tim 22 complex

4. A protein with am outer, membrane
localization sequence, follved by a matrix
targeting signal

A single protofilament of microtubule grows at
the speed of 2m/min. Censidering that there is
no catastrophe i the micretubule nucleation and
the size of the tubulin unit is of the order of S

nm, how many tubulin unitsre added to the 83.

growing microtubulé per minute?
1. 400 2. 1600
3:.3200 4. 5200

MRNAsOf a gene was depleted in human cells
using SiRNA that arrest cells in the @hase of
the cell cycle. In order to test whether the G
arrest is due to an oefarget or anon-target
effect of sSIRNA mediated mRNA depletion, an
investigator can

A. Re introduce an ectopic copy of the gene
coding for the wildtype mRNA and protein

B. Re i introduce n ectopic copy of the gene
that is different in its MRNA sequence at the
SiRNA target site but encodes for the same
protein

C. Re’ introduce an ectgpic ecopy ofithe gene
that codes for different mRNA and protein

D. Utilize few, more‘siRNAs.targeting different
regions of the/mRNAuiguestion

Choose the combination with-correstitements
1. A B,Conly 2. CandD only
3. B.and D only 4. B,C,Donly

Presence.of satecysteine in proteins ik. ooli
is a conseguence:of

1. Posti trandational modification of cysteine
present in special structural regions of the
proteins by Sk and S&C.

2. Post i translational modification of serine
present in special structural regions of the
proteins bySelBand SéC.

3. Aninoacdation of a special tRNA
(tRNAS®®YY by srinetRNA synthetase with
serine followed by further modification of
the atached serine to selenocysteine
followed by its transport to the ribosome by
SdB

4. Aminoacylation of a special tRNA
(tRNAS®®YY by serine tRNA synthetase with
selenocysteine followed by its transport to
ribosome by SelB.

A DNA segment was cloned into tlaetive site
region of lacZ gene and the recombinant
plasmid introduced into la¢Zstrain of E. coil
and plated on a medium containing Xjal. The
colonies showed blue color. Which one of the
following statements is correct?

1. The nature of the cloned DNsegment need
not be special as cloning of any DNA in
lacZ will result in disruption of its reading
frame and production of blue colour oniX
gal plates.
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84.

85.

86.

2. The cloned DNA segment could be a Group
| intron whose removal from the precursor
lacZ transcript in E. coil results in
production of maturéacZ mRNA which can
then produce active LacZ gein.

3. The cloned sequence is likely to lecY
sequence which is naturally a part lat
operon inkE. coil.

4. The cloned sequence is likely to beantii
terminator sequence which allows full
length transcription obcZ

An intron in a yeast reporter gene carries a
mutation in the splice site branch point
(UACUAAC to UACA AAC). To suppress the
mutation, a library of point mutants of snRNAs
was ntroduced into the mutant strain. The
suppressor is most likely to have a point
mutation in:

1. U;snRNA 2. U, snRNA
3. RNaseP 4. UgsnRNA

A researcher wanted to identify the enhancer
sequences of a newly discovered gene. Shown
below are the relevant gmmns of some, of the
reporter constructs the researcher, designed to
identify the enhancer.

(A) ————[Fromar[Raporter}———

(8)

(C)

SA |Reporter
SA = Splice Site Acceptor

Which “of, the above constructs can be usad
identify the:enhancer?

1. Aonly 2. Bonly
3. "Both’/A andC 4. Conly

In a genetic assay randomly generated
fragments of yeast DNA were cloned into a
bacteri al pl asmid
for yeast viability on minimal media. The
recombinant plasmid was used to transform a

87.

88.

cont ai

n

yeast strain deficient in recombination and
| ac ki n ge. TeaKsformgnésnwhich survive
on minimal media and form colonies should
essentially have:

1. Yeast centromeric sequence which ensures
integrity of the plasmid after transformation.

2. Enhancers for the essentialsgenemissing in
the transformed strain.

3. A sequence similarstogbacterial origin of
replication

4. Yeastautonomous-replicating sequence.

Following” statements have been made about
recombinationin a diploid organism:

A. Reecombination” could be identified by
genotyping parents and offsprings o pair
of loci.

B. Recombination frequency does not exceed
0.5, “and therefore, 50cM would be the
maximum distance between tWaxi.

C. Recombination is a reciprocal process
However, a nowreciprocal exchage may
cause gene conversion.

D. Occasionalf non-homologous
recombination happens and this functions as
a source of chromosomal rearrangement.

Select the combination with all correct
statements.

1. AB,C 2. A/B,D

3. B,CD 4. A, C,D

Bacteria adopt different strategies to evade host
defensemechanisms. From the lists of various
different mechanisms and bacterial strategies
against host defensgiven below, selecthe
optionrepresenting all correct pairing.

Host  defense| Bacterial strategies
mechanism against host defense
(a) Phagocytosis |(W) Change of bacterial
ing gene YHNOEECRRAYG e nt i al
making itmore
positive
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89.

(b) Releasanti  |(X) Capsular polySac

bodies like charides, suchs that
fo]€] of Klebsiella
pneumoniae

(c) Antibody -
mediated
agglutination

(Y) Release of soluble
proteins like pratin
A of Staphylococcus

aureus

(d) Anti - (Z) Secretion of elastase

microbial to inactivate C3a and
peptides Cbha

1. ai W;bi X;ciY;di Z

2. ai X;biY;ci zZ,di W

3. ai Z;biY;ci X;di W

4. ai Y:;bi W;ci Z; di X

Bacterial chematxis response is mediated by
histidine i kinase i associated receptors that
activate a twd component signalling pathway

which enables chentaxis receptors to control

the flagellar motors. When bacteria move

towards attractant, they producesmooth
swimming by rotating flagella™ counteri

clockwise, whereas when bacteria move ‘away

from repellent, they produce increased tumbling
by rotating flagella clockwise. “Which of the

following characteristicsyregarding chemotaxis
receptor is NOT trug?

1. The receptarsare, dimeric transmembrane
proteins that" bind“specific attractants and
repellents onythe outside of the plasma
membrane.

2. The cytoplasmic tail of the receptor is stably
associated with a histidine kinase CheA via
anadapter protein CheW.

3. /The receptoland its associated proteins are
all clustered at one end of the cell.

4. The binding of an attractant increases the
activity of the receptor whereas binding of a
repellent decreases the activity.

90.

91.

Following are a list of extracellular matrix
proteins (Calmn A) along with their functional
characteristics (Column B):

Column A Column B

A. Connexin | (i) The chieffenclothelial ce
proteing’ thatyare recognize
by the white blood cell inte
grins.and memberof im-
muneglobulini(lg) super

family.

B. Plasmofi
desnata

(i Cell surface carbohydrat
binding proteinsthat medk
ate avariety of transien
cell-cell adhesioninteract
tions in thebloodstream.

C. ICAM (iif) Foun pass  transmembrar
protein which is the majg
constituent of gap junction
in forming a catinuous

aqueous channel.

D. Selectin | (iv)It is the only class ointer-
cellular junctions in plant
that directly thecytoplasm

of adjacent cells.

Which one of the following is the correct
match?

. ATiv; BT i;CTii; DT iii
western blot analysis after treating cancer

cells with a prospective anti cancer drug is
shown below:

1
2
3. ATiii;Biiv;Cii;DTii
4
A
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92.

93.

(-) Drug _(+) Drug’
{ — | CDKSE
| — wmesm | CyclinD1
P — —— |sTAT3
[ — —— |pSTATS
[ — weems | Cleaved PARP
| — —— | B-Tubulin

The following assumptions were made:

A. The drug may have arredtéhe growth of
cells at the @phase.

B. The drug targeted the JASTAT signalling
pathway.

C. The drug led to apoptosis of the cells.

D. Drugiinduced apoptosis was through the
extrinsic or  mitochondridindependent
pathway.

Which one of the followmg combination is
correct?

1. OnlyB andD 2. AJBandC
3. OnlyA andB 4. B,CandD
Which one of the following), statements

regarding clonal selection hypothesis NOT
CORRECT?

1. Mature B lymphocytes bear‘lg.receptors on
their cell surface.and llareceptorson a
single B cell have-variable specificityor
antigen.

2. On antien stimulation, B cell matures,
migrateslymphoidorgans ad replicates. Its
clonal/descedentshear the sae receptons
parentalB cell andsecrete antibodies with
identical pecificity.

3. After immune response, more B cells
bearing receptors will remain in the host and
act as memory cells for mounting enhaac
secondary response.

4. B cells with receptors for self antigens are
deleted during embryonic development.

Susceptite individuals were infected with
pathogen A and pathogen ; Bseparately.

94.

Pathoge A hasa veryshort incubation period
and disease symptts are alrady underway by
the time memory cells activaed. Pathogen B
on the othehand has a longhcubation peond
which allows the ramory cellsto be activated
ard respondWhich one of the following will be
the most appropriate vaccination strategy
against both pathogsA ard B?

1. Repeated vaccination against.both' A and B
for maintaining -high“levels. of neutriling
antibodies.

2. Repeated‘vaccination agaimstand a single
injection, of “pathogen B vaccine for
maintaining, hightlevels of neutrdlzing
antibodies.

3. Single“injection of pathogen A vaccine and
repeated vaccination against pathogen B for
maintainirg high levels of neutrallizing
antibodies.

4. 'Single injection of both pathogens A and B
vaccine so that memory cells can respond by
producing high levels of serum antibodies.

Human sperms are allowed to fertilize ova
having non 71 functional ovastacin. Teé
following possbilities may be of signi€ance in
the fusion of these gametes:

A. The spermsvill not fertilize ova.

B. The sperms will bind and penetrate the zona
pellucida but will not be able to fuse with
ovum membrane.

C. ZP2 will not be clippeddy cortical granule
protease.

D. CD9 protein of egg membrane microvilli
will not be able to interact with sperm
membrane proteins in the absence of
ovastacin.

E. Polyspermy may occur frequently.

Which combination of statements represent the
outcome ofhe above event?

1. AandB 2. CandE
3. CandD 4., BandC
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95. Temporal expression of idadherin is extre

96.

97.

mely impatant during early devefment of the
mammdian enbryos. Accordingly, which one
of the following statements abouf Badherinls

true?

1. Injection of Ni cadherin antibdiesjust prior
to condensation fomesenchyral cells will
aid cartilage fomation.

2. Presence of Ncadherin jusprior to conden
sation will facilitate nodule formation and
devebpment of the limb skeleton.

3. The border betweaethe nervous system and
skin will form properly only if epidermal
cells are experimentally made express N
cadherin.

4. Expression of Ncadherin is redundant
during separation of neural and epidermal
precursor cells.

The zygote ofC. elegansexhibits rotational
cleavage. When the first two blastomeres
formed (P and AB) are experimentally
separated, the following outcomes may. be
possible:

A. The R cell in isolation generates.all the cells
it would normally make, showing
autonomous specification.

B. The R cellin isolationgenerates,all the cells
it would normally, make, showing
conditional specification:

C. The AB cellfin isolation generates a small
fraction of cell types it ‘would normally
make, showing,condanal specification.

D. The AB cell inisolation generates a small
fraction” of cell/ types it would normally
make, showing autonomous specification.

Which-»one »of tke above combination of
statements is true?

1. AandC
3. BandD

Given below are some of the statements
regardingregeneration:

2. BandC
4. A andD

98.

99.

A. The type of regeneration characteristic of
mammalian liver is considered as
Compensatory regeneration.

B. Regrowth of hair shaft from follicular cells
exemplifies stem cell mediated regeneration.

C. Regaeration occurring’ through the
repatterningof existing’ tissues with little
new growth is known assmorphallaxis.

D. Adult structures“undergoing dedifferentia
tion forming/~a ‘hlastema, that then
redfferentiates to,form“the lost structure, is
called epimorphosis.

Choose the most gpopriate combination of
correet statements:

1. D only 2. CandD only
3. A, BandConly 4. A, B,CandD

Following~ are certain statements
apomixis in plants:

regarding

A. Apomixis cannot be used to maintain hybrid
vigor over many generations in plant

B. In sporophytic apomixis maternal genotype
is maintained.

C. There is an event of meiosis during
gametophytic apomixis and is also referred
as apomeiosis.

D. In diplospory, meiosis of the megaspore
mother cell is aborted, resulting in two
unreducd spores, out of which one forms
the female gametophyte.

Which one of the following combinations is
correc?

1. A andB
3. BandC

2. AandC
4. Band D
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100.

101.
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@

EMBRYONIC STEM CELLS

&

edium A
Medium

Glial Stem Cells

|

<>

Neural Stem Cells

N

Functional glial cetls Functional neurons

The following assumptions were derived from
the above experiment:

A. Medium A contained bFGF driPDGF.
B. Medium B contained retinoic acid.

C. Cells cultured in Medium B were
determined to become functional neurons
prior to addition of the medium.

Which one of the following combinations
represents correct statements?

1. A andB only 2. A,BandC
3. Band Conly 4. A and C only

Following statements were made with respéct to
symbiotic association of rhizobiawith.legumes:

A. nodDis a regulatory gene.
B. Nod factors are lipochitin-oligosaccharides.

C. Nod factors predominantly havail- 4
linked N1 acetyli-Di glucosamine backbone.

D. Receptors for Ned factors are protein
kinases_ with.extracellular sugdinding Lys
M domain.

Which( one of the following combinations
represents allcorrect statements?

1. A, B, andC 2. A, CandD
3. /B, CandD 4, A, BandD

A quadratic check of gene combinations and
disease reaction types in a hpsthogen system
where the genéor-gene concept operates is
represented below:

Virulence or| Resistance or susceptibili

102.

avirulence | genes in the plan

genes in the

pathogen R (resistant)| R (susceptible

dominant recessive

A (avirulent) AR Ar
dominant

a(virulent) aR ar
recessive

The following statements ‘were made about the
above genotypes:

A. AR genotype had irmnpatible (resistant)
reactions.

B. Ar-genotype had comgphbte (susceptible)
reactions.

C. arpgenotype had compatible (susceptible)
reactons

D. @R genotype had incompatible (resrgja
reactions

Choose the combination with all correct
statements

1. A BandD 2. A,BandC

3. B,CandD 4. A, CandD

Following observations were recorded while

studying physiological parameters of sorghum
and wheat under similaonditions:

A. Sorghum RUBISCO exhibits relatively
higher affinity for CQ compared to that of
wheat.

B. Light saturation of net photosynthetic flux is
relatively lower for sorghum compared to
that of wheat.

C. Warburg effect is difficult to record for
sorghum and coul d
measurabl eo wher eas
recorded for wheat.

for net
for ogghum

D. Temperature optimum
photosynthesis is lower
compared to that of wheat.
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103.

104.

E. ®CY’C ratio of assimilate is relatively
higher for sorghum compared to that of
wheat.

Which one of the following combination de
above observation is correct?

(2) Only A, BandC (2) Only B,C and E
(3) Only A,Bad D (4) Only A, Cand E

Following are certain statements
respiratory metabolism in plants:

regarding

A. Respratory quotient during partiabreak
down of carbohydrate (alcoholic fermenta
tion) will be infinity.

B. Respiratory quotient indirectly provisle
information about (i) naturef the substrate
used for respiration and (ii) the relative rate
of competing respiratorgrocesses.

C. Breakdown of organic acids in mature fruit
will exhibit a respiratory quotientalue of
more than onesince organic acil are
relativdy oxygenrich compared to other
common substrase

D. Anabolic metabolism can influengespire
tory quotient by removing reduction€gui
valents for respiratiofeading’'to decrease in
oxygen uptake.

Which one of the following combinatiorf/the
above statement s correet?

(1) Ony A (2) Only B and C
(3 OnlyD (4) A, B;CandD

Sieve elements gphloemyeconduct sugars and
other organic materials”throughout the plant.
The following statements were made about
characteristics,of sieve elentsiin seed plants:

A. Angiosperms contain sieve plate pores.
B. /There are no sieve, plates in gymnosperms.

C. P-protein is present in all eudicots and many
monocots.

D. There is no Fprotein in angiosperms.
Which of the following combination is corréc
(1) B,CandD (2) A, BandC

105.

106.

(3) A, BandD (4) A,CandD

The plant hormones, auxins and cytokinins, and
their interactions play an important role in
regul atingé6 apical dom
figure represents an experiment related to the
studyof gene interactions thatiinfluence axillary
bud outgrowth or dormancy. Q;»Z and M

represent genes involved in phytomone
pathway.
Intact plant Alter decapitation Axiliary bud oulgrowih
X
l Q off
@ on
| £ P
— | Y
Z.on wlv  off
Moff| v | M:on

Basedwon the above figure,
statements were made:

the following

A. X6 1 s a mairgaing eéxpressioh af t
06Q6 6&mdd and represses
B.6Y6 is a cytokinin th
growth and is induced

C. Decapitation (removal of apex) activates
D. 6 X0

Which one of thefollowing options represents
correct stateme(d)?

(2) A andC only (2) Rard D only.
(3) A andB only (4) Conly

The conduction velocity of action potential a
myelinated nerve fibre was mudreater than
that of an unmyelinated fibre of the same
diameter. The following statements were
proposedo explain this observation:

is a cytokinin th:

A. The speed of conduction in a nerve fibre is
determined by the plasma membrane
resistance ad axial resistanceof axonal
cytoplasm.

B. The electrical properties of myelinated and
unmyelinated nerve fibres are not similar.
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Choose one of the following combinations with
bothINCORRECT statements.

(1) Aand B (2)Band C

(3)Cand D (4) Dand E

109. The changes in left atrial, leftyventricular and
aortic pressure in a cardia¢ cycle are shown
below in the figure:

C. The myelin sheath decreases #féective
membrane resistance.

D. The magnitude of an electronic potential
decreasesmorewith distance along the axon
in myelinated nerve fibres than that of
umnyelinated fibres.

E. The voltagegated N& channels arenighly

concentrated at the nodes of Ranvier. -

Choose one of the following combinatiowsth f
bothINCORRECT statements. y
(1) A andB (2) B andC 5 . 3
! |
(3) CandD (4) D andE E N A —
107. A four year old boy was brought to hospital for g ; § T Adticpressu

weak bones in spite of sufficienntake of 5 40 / “\l o0
calcium in his diet. The attending doctor & P - by
examined the functioning of the following 20 3} ......... Vi
organs: L

U A N

B Kidney
D. Pancreas

A. Liver
C. Lung

01 02 03 04 05 86 07 08

Time {sec)

Given below are the events of cardiac cycle
(column A) associated with marked points (A,
B, C, D) in the figure (column B)

Which one of the following options represents a
combination of pobablemalfunctioning.organs?

()AandB (2) B andC Column A Column B
(3) CandD (4) A andD a. | Aortic valve opens | (i) D
108. The oxygerhaemoglobin sdissociation curve b M!tral valve closes (") B
illustrates the relationspibetween p®in. blood C. M'tr"f“ valve opens (!”) A
d. | Aortic valve closes | (iv) C

and the number of “Omolectes, bound to
haemoglobin. The$ éshape)of thecurve has
been explained” in, thefollowing proposed
staements:
A. The quaternary structure of haemoglobin 2. ar (i) bi (iv), ci(ii), di (i)
determines its affinity to © 3. ai (iv), b1 (i), cT1 (i), d 1 (ii)
B. In deoxyhaemoglobin, the globin units are 4. ai (i), b1 (i), ci (iv), dT (i)
tightly'bound in a Fconfiguration. 110. A person recovered from a moderategee of

C. Thejinteractions between globin subunits are haenorrhagicshok. The participatingphysiolo
altered when © binds with deoxy gical mechanisms in thisecoveryproces are
haemoglobin proposed in the following statements.

D. The affinity to Q in T-configuration of A. The decrease in arterial pressure after
haemoglobin is increased. haemarhage causes inhibition of

E. In the relaxed configuration of haemoglobin, sympabetic-vasoconstrictor system.
the affinity to Q is reduced.

Choose the option that matches the events
marked points in the figure.
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111.
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B. After haemorrhge, the angiotensin Il level
in blood is increased which causesreased
re-absorption of Na in renal tubules.

C. The increased secretion of vasopressin after

haemorrhage increases watetention by
the kidneys.

D. After haemorrlge, the reduced secretion of
epinephrine  and negpinephrine from
adrenal medulla indes decreasedV
peripheral resistance.

E. In haemorrhage, the central nervaystem
isehemic response elicitssympathetic
inhibition.

Choose one of the following combinations with

both the correct statements.

(1)Aand B (2)Band C
(3)CandD (4) D ande

A healthy individual was immersed in water up
to neck inan upright posture for 3h. Thfasma
concentration of atrial natriuretic peptide
(ANP), renin and aldostene measured for 5h

h intervals includingthe immersion nod. The
results are graphidglpresented below.

ak
a
1

@
-

Plasma Renin
(ML) ANP {fmol/mL|
N 3
| I 11

Aldosterons
{ng/dL)

o B

] ]

TINE (h) .
P e
" IMMERSION

The resultfithis experimental condition (EC)
are’ explained in the following proposed
statements which may be corr@cincorrect.

A. ANP secretion is proportional thié¢ degree
of stretch of atria.

B. The decreased plasm@an concentration in
EC is due to increase in sympathetic
activity.

112.

113.

C. The decrased aldosterone level in ECtiw
effect of plasma renin level.

D. The effect of graity on the circulation is
counteracted in €.

E. The central venous pressure, is dasesl in
EC.

Choose one of the following combinations with
all correct statements.

(hA,B,C (2 A C;D
(3)C,D,E (4)B, C, D
Several mutants (#) are isolated, all of which

require compound, E° for growth. The
compounds A to.D in the biosynthefathway

to E are known, but'their order in the pathway is
not known. Each compmd is tested for its
ability to support the growth of each mutant
(li 4). win__the following table, a plus sign
indicates growth and a minus sign indicates no
growth.

- Medium supplemented
~Mutant with compound :
‘ L A|B |C |D|E
1 3 S e E A
2 — |+ |+ |+ |+
3 == [+ 1+ 1+
I e e e

What is he order of the compounds (A E) in
the pathway?

1. E- D- C- B- A
2. A- C- D- B- E
3. E- B- D- C- A
4. A- B- C- D- E
Following is the picture of an inversion

heterozygote undergoing a single. crossouger
event
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114.

The following statments are given towards
explaining the consequences at the end of
meiosis:

A. The resultant two chromosomes will have
deletions and duplications.

B. A dicentric and an acentric chromosowmai#
be forned.

C. The inversion does not allow crossing over,
to occur, so even if a crossing over is
initiated, it will fail to occur.

D. The crossing over is considered supperssed
by inversion as the acentric chromosome
will not segregate normally.

E. All the gametes formed with crosser
chromatids at the end aheiosis will be
nonviable as they carry large deletion or
duplication.

F. The gametes” “having norrcrossover
(parental) chromad will survive.

Which combination of statements is correct?
(1) BandE (2)Aand C
(3) B¢D and\F (4)A Eand F

Pelymorphic DNA sequences are used for
molecular identification. Short tandem repeats
(STRs) and Single Nucleotide Polymorphism
(SNPs) are used as polymorphic markers. The
table below summarizes the status of autosomal
SNP; autosomal STR, mitochondrial SNP; Y
linked STR for four individuals related to each
other, representing parentand their two
children.

115.

116.

Y-linked

- . | Autosomal | MtDNA

Indiv- | SNP | STR . [SNP1|SNP2| STR -

idual IR

A |cecliznzfc |G- 13 |

B oGl ic (A |13
|Cc |c/gi{1an3|c A |-

D [cicl{13i4jCc [A |-

Based on tli above data, identify the individuals
representing the two_parents.

1. Individuals A and D
2. Individuals‘A and'C.
3 IndividdalsB andC
4 IndividualsCandD

An autesomal recessive condition affectaelv

born in 10,000 in a random matiqppulation

without any disruptive actinfprce. What is the
approximate expecteftequency of carriers in
this population?

1. 1inl000newborns
2. 1in 500 neworns
3. lin 100newborns
4 1in50newborns

Angelman syndrome (AS) and Pradilli
Syndrome (PWS) have very distinct symptoms.
Factors responsible fahe occurrence of these
syndromes are given below.

A. Microdeletion of 159I113 in paternathro
masome.

B. Uniparental disomy of maternal chrem
osome 15.

C. Lack d functional maternal

ubiquitin ligase E3A.

D. Lack of SNURKFSNRPN transcript, which
is produced only from paternal chromosome.

E. Deficiencies of small nucleolar RNAs,
which are encoded from the introns of
SNURHK SNRPN transcript from paterha
chromosome.

copy of
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117.

118.

Which of the following combination of answers
is correct for Angelman and Pradailli
Syndromes?

1. PWSi A C,D; ASi B,E
2. PWSi Bonly; AST A,C,DE
3.PWSi A B,D, E;AST Conly
4. PWSi A, B; ASi C,D,E

Using interrupted mating, foudfr strains were
analysed for the sequence in which they
transmitted a number of different genes to a F
strain. EactHfr strain was found to transmit its
genes in a unique ordes.asummarized in the
table [Only the first five genes were scored].

Order of trans- Hfr strai
mission 1 .2 314
First . A B M |F
¢ B A |K H
: D L {J G
: F M |G (]
Last H K |H [K

Which one of the following correctlsepresénts
the gene sequence in the original strain from
which theHfr strains were derived as'well as'the
place of integrationand polarityof theF
plasmid?

Given below is a list of bacteria either
functioning as methanogens or methanotrophs:

A. Methanobacteriunsp
B. Methanococcusp

C. Methvlomonasp

D. Methylosinusp

Which of the following options classifies the
above list correctly?

1. Methanoge® A; Mehanotroph® B, C, D
2. Methonogend A, B, C; MethanotrophD -
3. Methanogend A, B; Methanotroph® C, D
4. Methonogend A,.D;Methanotrophs B, C

. The table given. below provides a list of groups

of Arthropods{AD) and some feates (-v).

A. | Onychoph- | (1) | includes insects
_ orans :
IB. | Trilobites | Gi)

have cephalo-
thorax and
- often pincer-
like appendage
marine
arthropods that
disappeared in
the Permian -
-extinction
are considered
related to arthro-
-pods but have
unjointed
_| appendages
(v) | only arthropod
group without
antennae

C. | Hexapods - { (iii)

D. | Chelicerates | (iv)

Which one of the following optionsepresents
the correct match between thghropod groups
with these features?

1. AG (iv);Bd (iii);Cd ();Do (v)
2.A0d (i); BT i(ii); Ca (iv); Do (i)
3.Ad (iii);B & (iv);Co (ii);Do (i)
4. A1 (iv); BT i(iti); C1 i(v); DT i(ii)

. the following table, a list of threat categories

and animals of India is given & alphabetical
order:
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121.

122.

Animals Threat category

i. | Bengal | A. { Critically
Florican endangered

ii. | Ganga River | B. | Endangered
Dolphin

iii. | Indian C. | Vulnerable
Rhinoceros

iv. | Indian
| Vulture |

Which of the following options show correct
combination of animals and their threat category
as pelRed Data list ofUCN?

1.i0 A;iid A;iiido B;ivo C
2.10 A;iio B;iiio C;ivdo A
3.0 B;iio C;iiio B;ivo A
4.i0 C;iid A;iiio B;ivd B
Following table shows presem¢t+) and absence

(0 ) of selected distinguishing characters of
different plant taxa:

Characters o
Taxon | Xylem | Wood | Flowers | Seeds
and
-Phloem
A 4+ - - —
B + + + - +
C - - - -
D + I+ - +
Based onthe above,which of the following

shows corréect identity of taxa A, B, C and D?
1. A- Hornwats; B-0Oaks; C- Fans DPines

2. A- Ferns; BaQaks; C- Hornwatsd Pines
3. A- HornrtsyB - Pines; G Ferns; DOaks

4. A - Ferns; B- Pines; G Hornworts; D- Oaks

Following table shows an alphabetical list of
certain domesticated crops and places of origin:

123.

124.

Crop Place of origin
i. | Barley A. | China
ii. | Maize B. | Fertile Crescent
iii. | MungBean | C. | India '
iv. | Rice D. | Southern
Mexico
v. |Wheat '

Based on the above, which one of the following
options represent -the “correct match between
crops and their place of origin?

1.i6 C;iio D{iie Ayivo B;vd B

2.i0 B,D;1idB; iiid»A,Cyivo A; vo B

3.i0 _C; 10 D; ilie, C; ivd .B;vo C

4.0 Byiid' D;iiio/C; ivo A, vii B

Aulist of floral formulae and plantamilies are
given inythe following table:

FLORAL FORMULA FAMILY
| i. P Q’K(S) C(5)A(5) G(2) | A. Brassicaceae.
i. P Q’ P(/3;;:)\ A(a+é) G(3) | B. Fabaceae
i. g K242 C4 A2+4 G(2) | C. Liiaceae
v + K(5) 62,3 AM0G1 | D. Solanaceae
Whicrh of the foIIowing options most

appropriately matches gimeplant familieswith
their representative floral formulae?

.10 D;iiT B;iiido A;ivo C

.10 Diii C;iiido A;ivo B

.10 D;iio C;iiid B;ivo A

.10 A,ii0 C;iiid B;ivd D

Grassland plots with varying number of grass
species were cultivated for 10 years. At tinel e

of the experiment, total plant cover was
measured. Soil nitrogen, was also measured to

assess its utilization by plants. The relationships
are shown in the following plots.
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Which one of the following inferences can be
drawn fromsthetabove experime

1.

Grasses in “plots with lower species
richness enriched soil nitrogen, thereby
increasing,the plant cover.

Plots with greater spees richness showed
greater stability and morefficient soil
nitrogen utilization.

Plots with greater specieghness utilized
nitrogen more efficiently, but would not
show increased net primary production.

125.

126.

BIOTECH SAPIENS SCO 372 SECTOR &HANDIGARH 9915314779

4. No correlation can be drawn between
species richness, community productivity
and nitogen utilization.

Complete the following sentence with the most
appropiate option.

Global analysis of a large/ number of plant
species traits showed that withrincrease in leaf
lifespan,

1. specific leaf area ‘increases whereas leaf
nitrogen and’ net \ photosynthesis rate
decrease.

2. specificleaf area, leaf nitrogen and net
phaosynthesis rate increase.

3. specific leaf area, leaf nitrogen and net
photesynthesis rate decrease.

4., specific lleaf area decreases whereas leaf
nitregen and net photosynthesis rate
increase.

Forest fragments in an agricultural landscape
can be viewed aslands of habitat in an ocean
ofnonhabitat. MacArt hur
biogeography model can be used to predict
patterns of species richnesa these forest
fragments which are represented in the graphs
below.
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Speclestichness &
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Speclesrichness 2>

e
>

Infragment

in fragment

¥
v

FragmeritArea quh\entArea :

o~

Specles richness O

(

In fragment

Speclesrichness ©
Infragment

Distametoneatestm;\ent Distmwetomw
Which one of the following combinans of the

graphs correctly represents predictions from the
model?

(1) A andC (2) A andD
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(3) BandC (4) B andD
127. In order to estimate population size of a fish
species in a lake, a researcher captures 100 fish
from the lake and marks them with cated
tags. A week later, the researcher returns to the
lake and catches 150 fish of the same species
and finds that 25 of them are previously tagged
ones. Assuming no immigration or emigration
occurred, the total population size of the fish
species in thé&ake will be:
(1) 17 (2) 38 . . .
Based on thefabove.information, which tbé
(3) 600 (4) 860 following is{mostilikely to becoménvasive if
128. Given below is a graphical representation of climate matches between its sié origin and
plant life histories bas eSteof@oonizgion?mess model i n
which stress, disturbance and competition are 1. SreciesA andD
the important factors. ,
2. Specieqvonly
3. Species-nly
4. Specie® andC
130. Four drugs (AB, C, D) were used to disrupt a
biological rhythm in experimental animals. The
changes in the pattern of the biological rhythm
as compared to untreated are shown beldve
solid line represents the biological rhythm of the
untreded and broken line represents that of the
treated animals.
High « Low
Disturbance
Which of the felowing “options correctly
represents A, B@and €, respectively in tigeire
above?
1. perennial herbs, trees and shrubs, annual
plants:
2. annual plants,/perennial herbs, trees and
shrubs:
3. annual plants, trees and shrulpgrennial
herbs.
4. trees and shrubs, perennial herlasmnual
plants.
129. Following table shows attributes of selected Which of the following interpretations from the
species A, B, C and D: above experiment INCORRECT ?
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