CSIR UGC NET JUNE 2012

PART - A:
1. The area of the shaded region in cm? is

@) (r-+2) @) (n-2)
3) G_gj (@) (n+2)

2. The angles of a right-angled triangle shaped
garden are in arithmetic progression and the
smallest side is 10.00 m. The total length of
the fencing of the garden in m is

(1) 60.00 (2) 47.32
(3) 12.68 (4) 22.68

3. AB is the diameter of the semicircle as shown
in the diagram. If AQ =2AP then which of t
following is correct?

2

(1) ZAPB = %4 V

4

opulation in community A
25% per year while that in B
ases” at 50% per year. If the present
populations of A and B are equal, the ratio of
the number of the rabbits in B to that in A after
2 years will be

(1) 1.44 () 1.72
(3) 1.90 (4)1.25

5. Two moles each of O, and H, are in two
separate containers, each of volume V, and at
150°C and 1 atmosphere. The two are made to

react in a third container to form water vapour
until H, is exhausted. When the temperature of
the mixture in the third container was restored
to 150°C, its pressure became 1 atmosphere.
The volume of the third container must be

1) V, (2) 5V /4
(3) 3V,/2 4)2
Helium and argon gases ,i
containers are at the sam

have different root-mean-
velocities. The tw i

temperature. The
atoms in the

| toy'that of argon atoms in the
X

ineral talc is used in the manufacture of
p’because it

gives bulk to the product
(b) kills bacteria
(c) gives fragrance
(d) is soft and does not scratch the skin
Which of the above statements is/are correct?
(1) (d) (2) (a)and (c)
(3) (a) and (b) (4) () and (d)
100g of an inorganic compound X.5H,0
containing a volatile impurity was kept in an
oven at 150°C for 60 minutes. The weight of
the residue after heating is 8g. The percentage
of impurity in X was
(1) 10 (2) 8
(3) 20 (4) 80
On a certain night the moon in its waning

phase was a half-moon. At midnight the moon
will be

(1) on the eastern horizon

(2) at 45° angular height above the eastern
horizon

(3) at the zenith.
(4) on the western horizon
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10. A gemstone is irradiated in a nuclear reactor
for 5 days. Ten days after irradiation, the
activity of the chromium radioisotope in an
gemstone is 600 disintegrations per hour.
What is the activity of chromium radioisotope
5 days after irradiation if its half life is 5 days?

(1) 300 (2) 150
(3) 2400 (4) 1200

11. Displacement versus time curve for a body is
shown in the figure. Select the graph that
correctly shows the variation of the velocity

with time.
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15.

5]
Figh reaas'O.S kg and
B s 3.0 kg. The
fromjthe spring balance

the water in the beaker
nce now reads 0.4 kg.
balance in Fig. C is

(2) 2.9 kg
(4) 35 kg

a

inst the rope and moved, such that the rope
ays remains taut. The shape of the curve
traced by the pencil would be a part of

(1) acircle (2) an ellipse
(3) asquare (4) atriangle

During ice skating, the blades of the ice
skater’s shoes exert pressure on the ice. Ice
skater can efficiently skate because

(1) ice gets converted to water as the pressure
exerted on it increases

(2) ice gets converted to water as the pressure
exerted on it decreases.

(3) the density office in contact with the
blades decreases.

(4) blades do not penetrate into ice.

Four sedimentary rocks A, B, C and D are
intruded by an igneous rock R as shown in the
cross-section diagram. Which of the following
is correct about their ages?
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iarodnd Surface

[
(1) A is the youngest followed by B, C, D and
R.

(2) R is the youngest followed by A, B, C and
D.

(3) D is the youngest followed by C, B, A and
R

(4) Ais the youngest followed by R, B, C and
D

16. The strain in a solid subjected to continuous
stress is plotted.

Which of the following statements is true?

L’/

Stress —

S'tl'alll'l —

(1) The solid deforms
of failure.

ill the point

organism was monitored at
rvals of time, and is shown in the

growth zero?

=
1 F

10 i b o) H}
i Bl

o

(1) Close to day 10.

(2) Onday 20

(3) Between days 20 and 30
(4) Between days 30 and 40.

18. A Tall plant with Red seeds (both dominant
traits) was crossed with a dwarf plant with
white seeds. If the segregating progeny
produced equal number of tall red and dwarf
white plants, what would be notype of
the parents?

(1) TtRr x TtRR
(3) TTRR x ttrr

in

anspiration rate of plant A > that of
plant B.

3) Transpiration rate of plant C
plant A.

(4) Transpiration rate of plant C > that of
plant A > that of plant B.

20. Which of the following is indicated by the
accompanying diagram?
a "]

that of

(1) a+ab+ab®+....=a/(1-b)for|b|<1
(2) a> b implies a° > b’

(3) (a+h)>’=a’+2ab+ b’

(4) a>bimplies—a<-b
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PART - B:

21. Which nitrogen of adenosine gets protonated if
the pH of the nucleoside is lowered from 7 to
3?

(1) N1 (2)N3
(3) N7 (4)N9

22. The oligopeptide, F~-A-R-P-M-T-S-
R - P - G — F, is treated with trypsin,
chymotrypsin and carboxypeptidase — B.
Apart from the original peptide, the number of
fragments obtained will be:

(1) 4 ()3
() 2 (4)0

23. Which one of the following interaction plays a
major role in stabilizing B-DNA?

(1) Hydrogen bond

(2) Hydrophobic interaction
(3) Van der Waal’s interaction
(4) lonic interaction

24. Phosphatidyl serine, an important component
of biological membrane, is located in

(1) the outer leaflet but flip flops to,inn
leaflet under specific conditions.

(2) both the leaflets.

(3) the middle of the bilayer.

(1) nutrition limitation ~ (2) heat stress

(3) cold stress (4) pH stress
27. ATP-binding cassette (ABC) transporters

(1) are all P-glycoproteins

(2) are found only in eukaryotes.

28.

29.

31.

32.

(3) are both: a membrane-spanning domain
that recognizes the substrate and an ATP-
binding domain.

(4) affect translocation by forming channels.

All cytosolic proteins have nuclear export
signals that allow them to be removed from
the nucleus when it reassemble

(1) meiosis
(2) mitosis
(3) both meiosis and’m
(4) DNA replication

Site-specificgrec
DNA rearraRgeme

results in precise
ich is limited to
: e enzymes that are
arry olit'the process are

endonuclease  and

DNA

clease and ligase.
A polymerase and ligase
(4) DNA polymerase and DNA gyrase

hich of the following statements is NOT true
about small interfering RNA (siRNA)?

(1) siRNA has a 21-25 nucleotide sequence
with 2 nucleotides overhanging at the 3’
end.

(2) siRNA is processed by the RNA-protein
complex RISC.

(3) siRNA is often induced by viruses.

(4) siRNA does not generally act at the level
of transcription.

Which of the following statements is
INCORRECT in relation to treatment of pre-B
cells with phorbol esters?

(1) Phorbol esters activate
translocation into the nucleus.

(2) Phorbol esters activate protein kinase C.

(3) Phorbol esters lead to phosphorylation of
NFxB.

(4) Phorbol esters remove the inhibitor from
inactive NFxB complex in the cytoplasm.

Presence of an internal ribosome entry site
(IRES) in mRNA

(1) inhibits its translation

NFxB for
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(2) promotes its
processing.

(3) has no impact on its translation.

(4) promotes its translation under adverse
conditions.

33. Regulatory elements for expression of
ribosomal RNA genes reside in the
(1) transcribed spacer region.
(2) non-transcribed spacer region

(3) 5’ flanking region of individual ribosomal
RNA genes.

(4) internal regions within the genes.

34. Mycobacterium tuberculosis is an
cellular bacterium. It prefers to infect
(1) macrophages (2) B-cells
(3) T-cells (4) neutrophils.

35. Integrin molecules link extracellular matrix
(ECM) to the actin cytoskeleton of cell.

Integrin binds to which of the following ECM
macromolecules?

post-transcriptional

intra-

(1) Laminin (2) Collagen

(3) Fibronectin (4) Vitronectin
36. CD19 is a marker for

(1) B-cells (2) T-cells

(3) macrophages (49) NKc¢

37. Given below are fate maps of two organism
and the patterns by which
cleavage. Which of the
right combination(s)?

39.
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(2)Band A
(4) Band D
hich one of the following matches of

oncogene-protein product is NOT correct?

(1) erbA —thyroid hormone receptor.

(2) erbB — epidermal growth factor receptor

(3) ras — guanine nucleotide binding protein
with GTPase activity.

(4) fos — platelet — derived growth factor
receptor.

Spermatogonial stem cell undergoes extensive
metamorphosis to become a spermatozoan.
Meiosis leads to the formation of spermatid
containing 22 autosomes and one sex
chromosome. A male mouse was found in a
colony which always produced only female
pups upon mating. Which one of following is a
possible reason?

(1) Spermiogenesis was defective

(2) All spermatogonial stem cells contained
only X and no Y chromosome

(3) activation of Y chromosome linked post-
meiotic death related gene may lead to
such a situation.

(4) activation of X chromosome linked post-

meiotic death related gene may lead to
such a situation.
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40.

41.

42.

43.

45,

In case of Xenopus laevis, which cells make
up the Nieuwkoop centre and Spemann’s
organizer?

(1) endodermal and mesodermal, respectively
(2) mesodermal and endodermal, respectively
(3) endodermal and ectodermal, respectively
(4) ectodermal and endodermal, respectively
The ced-9 gene appears to be a binary switch
that regulates cellular survival and apoptosis in
nematodes. Considering that CED-9 protein
can bind to and inactivate CED-4, which of the
following would lead to apoptosis?

(1) activation of ced-9 gene.

(2) loss of function of CED-3.

(3) loss of function of ced-9 gene

(4) loss of function of CED-4

Photosystem 1l functions as a light-dependent
water-plastoquinone oxidoreductase. What are
the names of two reaction center proteins that
bind electron transfer prosthetic groups, such
as P680, pheophytin and plastoquinone?

(1) CP43 and CP47 (2) D1 and D2
(3) 33kDaand 23 kDa (4) Faand Fg

Plants have evolved with multiple ph
receptors, which can perceive
wavelength of light. Which of the

blue light
(2) Phytochrome C ca

following statement

gaénts and companion cells.

(3) Sugars are transported from producing
cells in the mesopyll to cells in the vicinity
of the sieve elements.

(4) Solutes are transported from roots to the
shoots.

Which one of the following combinations of
secondary metabolite biosynthetic pathways
result in the biosynthesis of terpenes?

(1) Mevalonic acid and MEP pathways.

(2) Malonic acid and MEP pathways.

(3) Shikimic acid and Malonic acid pathways.

(4) Shikimic acid and Mevalonic acid
pathways.

Which one of the following changes will occur
in the cell membrane of nodal tissue of heart,
which results in an increased heart rate due to
stimulation of sympathetic nerv

46.

(2) Potassium conductanc
(3) Opening of L-galei

facilitated.
(4) ‘h’ channel

(1) \Father will be normoglycemic.

ather will be in hypoglycemic condition
before lunch.

(3) Father will be in hyperglucemic condition
before lunch.

(4) Blood glucose of father will be low after
taking lunch.

48. How many genetically different gametes can

be made by an individual of genotype
AaBbccDDEe, assuming they are
independently assorting?

13 (2)5

(3) 8 (4) 32

49. Mutation at two different loci of the same gene
X result in altered functions. These two

mutated versions of the gene X are called
(1) alleles.

(2) complementation groups.

(3) interrupted genes.

(4) linkage groups

A gene encoding tRNA undergoes a
mutational event in its anticodon region that
enables it to recognize a mutant nonsense
codon and permit completion of translation.
Such a mutation is known as

50.

(1) silent mutation
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(2) neutral mutation
(3) reversion
(4) nonsense suppressor.

51. Two pure lines of corn have mean cob length
of 9 and 3 inches, respectively. The polygenes
involved in this trait exhibit additive gene
action. Crossing these two lines is expected to
produce a progeny population with mean cob
length (in inches) of:

(1) 12.0 (275
(3) 6.0 (4) 2.75

52. Which of the following organism is widely
used as a biocontrol agent in organic farming?
(1) Rhizobium tropicii
(2) Trichoderma viridis

(3) Fusarium oxysporum
(4) Nostoc muscorum

53. A paraphyletic group
(1) contains unrelated organisms
(2) includes the most recent common ancestor

but not all of its descendents.
(3) includes all the representatives of a cla
but not the most recent common ancest:

are degraded to produce
is an example of

(3) interference competition
(4) microevolution.

56. Symbiotic biological nitrogen fixation takes
place with the association between a plant and
nitrogen fixing prokaryote as shown in the
following table:

List of plants
(A) Soybean

Nitrogen fixing
(i) Frankia

(B) Casuarina
(C) Gunnera
(D) Azolla

(it) Bradyrhizobium
(iii) Anabaena
(iv) Nostoc

The correct combination is:
(1) A-i, B-ii, C-iii, D-iv
(2) A-ii, B-i, C-iv, D-iii
(3) A-iii, B-ii, C-i, D-iv
(4) A-iv, B-iii, C-ii, D-i

ost powerful greenhouse effect?
(2) CH,
(4) CFCs
. ual selection results in variation in the
reproductive success of males, often due to

female choice with particular phenotypes. This
type of sexual selection occurs because

(1) males cannot compete with other males.

(2) cost of breeding is higher for females as
compared to males.

(3) inappropriate mating results in a similar
reduction in fitness of females and males.

(4) males are a limiting resource for females.
60. Among the following events in the history of

life

(@) prokaryotic cell.

(b) cukaryotic cell

(c) natural selection

(d) organic molecules

(e) self replicating molecules

Which is the correct chronological order?

(1) d,e,c,ab (2)d, e, a,b,C

(3) e,d,a,c,b (4)d,e a,¢cb
61. The Hardy-Weinberg principle comes from

considering what happens when Mendelian
genes act in a population. The model predicts
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that there will be no change in allele
frequencies when

(1) migration into the population occurs at a
steady rate.
(2) the population suffers a bottleneck.

(3) a rare new mutation is associated with a
sharp increase in fitness.

(4) no evolutionary process is at work.

62. Which of the following is responsible for
initiation of maternal behaviour in the first-
time pregnant rats after parturition?

(1) Higher prolactin levels in blood.

(2) Stimulation of sensory receptors during
delivery.
(3) Changes of uterine volume
(4) Presence of male rats.
63. To replace animal use in testing hepatic
toxicity of a drug on trial, which one of the

following would be used in vitro to be closest
to the in vivo scenario?

(1) Liver cells.
(2) Hepatic cell lines
(3) Liver slices

(4) Co-culture of liver parenchymal cells an
Kupffer cells.

64. Which of the following does no se
strategy for phytoremediation?
(1) Phytodegradation.
(2) Phytomining.
(3) Continuous re
accumulators

T’but all T is not C.

ChbutallCisnotT.

(3) T/is always a product of genetic
engineering while C is not.

(4) C is always an aerobic process, while T
can be acrobic or anaerobic.

66. Which of the following statements is NOT true
during the infection of plant cells with
Agrobacterium?

(1) The protein products of virulence genes
vir A and vir G perceive acetosyringone.

(2) The Vir B protein forms a connection
between Agrobacterium and the plant cell
and facilitates T-DNA transfer into the
plant.

(3) The T-DNA is excised and bound to
VirD2 protein

(4) The T-DNA, after becomin

67. Among existing te of the

following vector
use for gene

otes the correlation coefficient and m
otes the slope of regression line, inter-
anging X and Y axes would

(1) change m but not r
(2) change r but not m
(3) change both rand m
(4) notchange rorm

69. The use of biotinylated secondary antibody in
ELISA

(1) increases the sensitivity of the assay but
compromises the specificity

(2) increases the sensitivity of the assay
without compromising the specificity

(3) does not alter either sensitivity or
specificity

(4) decreases both sensitivity and specificity

70. Which is the best method for checking myco-

plasma contamination in a mammalian cell
line?

(1) Southern hybridization
(2) ELISA

(3) PCR

(4) Western hybridization

PART - C:
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71. Phosphorylation of ADP to ATP occurs
through energy metabolism, comprising
oxidative phosphorylation or substrate-level
phosphorylation or photo-phosphorylation (in
plants). ATP can also be formed from ADP
through the action of adenylate kinase. Crystal
structure determination of adenylate kinase
shows that the C-terminal region has the
sequence
—Val — Asp — Asp — Val — Phe — Ser — GIn —
Val — Cys — Thr — His — Leu — Asp — Thr —
Leu — Lys.

What can be a possible conformation of the
sequence?

(1) A helix that is not amphipathic
(2) Amphipathic helix

(3) Leucine zipper helis

(4) Beta hairpin.

72. Consider a 51-residue long protein containing
only 100 bonds about which rotation can
occur. Assume that 3 orientations per bond are
possible. Based on these assumptions, how
many conformations will be possible for this
protein?
(1) 3100
(3) 351

(2) 100°

ions are part of the citric
e numbers in parenthesis
mber of carbon atoms in each

Isocitrate(6) —2— a-ketoglutarate(5)
—L s succinyl CoA(4) —S— succinate(4)
—L > fumarate (4)

Which one of the following sequences of
reaction systems A — D is correct?

75.

77.

I HAD - NAIHTAH, NAD — HAIE+ B, GOP s GTRFAD —= FADI

{0, Cl, P

. i . 1

2 NAD--_.\- KADH # 17, NaD* n-—c\—- MAIHT+H \AI??-——-;‘* ATP, FAD— FaLl
Co, oy P

5 NAD'--ai- BADH = 1, PADYY — FADY,, ADP——-T AP, N'\D-_T' NADH +H'
o, B, Cry

@ r:m‘—T HADH » 1, FADT —x FADH,, GDP—— = GT, NAD‘--.;-NADEHH‘
0, I Coy

Phosphoglucomutasc is added to 0.1 M
glucose-1-phosphate (G-6-P). The standard
free energy change of the re
G-1-P is 1.8 kcal/mole
equilibrium concentration
1-P, respectively, are:

(1) 96 mM, 45 m

naturation (T.), AHg
m) and AC, (constant —
capacity change). It has been

.5 kcal/mole (2) 2.6 kcal/mole

0.6 kcal/mole (4) 5.6 kcal/mole
Cystic  fibrosis  (CF)  transmembrane
conductance regulator (CFTR) protein is

known to be a cAMP-dependent CI~ channel.
CF patients (with mutant CFTR proteins)
show reduced Cl ™ permeability and as a result
exhibit elevated Cl ™ level in sweat. To prove

this, CFTR protein (both wild type and
mutant) are inserted in a model membrane

(liposome) and CI~ transport is followed with

radioactive Cl ™. It is known that topology of
CFTR in membrane is very important for its
function. Despite no proteolytic degradation or
denaturation of CFTR proteins, wild type

CFTR failed to transport Cl ~ in liposome.

Which of the following is the correct
explanation of this?

(1) CFTR protein  gets
insertion in liposomes.

(2) CFTR protein loses affinity with Cl " ions.

(3) CFTR protein gets wrongly inserted in
liposomes.

(4) CFTR protein loses channel
property in liposomes.

mutated during

forming
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78. The respiratory chain is relatively inaccessible
to experimental manipulation in intact
mitochondria. Upon disrupting mitochondria
with ultrasound, however, it is possible to
isolate functional sub-mitochondrial particles,
which consist of broken cristae that have
resealed inside out into small closed vesicles.
In these wvesicles the components that
originally faced the matrix are now exposed to
the surrounding medium. This arrangement
helps in studying of electron transport and
ATP synthesis because:

(1) it is difficult to manipulate the
concentration of small molecules (NADH,
ATP, ADP, P) in the matrix of intact
mitochondria.

(2) in broken cristae, the enzymes and other
molecules  responsible  for  electron
transport are more active.

(3) intact mitochondria are more unstable than
broken cristae.

(4) purification of intact mitochondria is not
possible

79. Assuming that the histone octamer forms a
cylinder 9 nm in diameter and 5 nm in height

and that the human genome forms 32 mil

nucleosomes, what fraction (approxim ) 0

the volume of nucleus (6 um digmet

occupied by the histone octamers

(1) 1/21

(3) 10/21

80. Hoechst 33342 is a
that fluoresces Wh

the cells display

various orescence in different
phas ce shown in figure below
da and Z).

H =" ™
J oo

rEM I ELOTH B E 8 faek pur £l

(1) XisGy, YisG,+Mand Zis S
(2) XisGy, YisSandZisG, + M
(3) XisS,YisG,+Mand Zis G;
(4) XisS,YisGiand ZisG, + M

81. The scatter plot of growth rate and growth
yield for 100 random environment isolates of
bacteria is shown below:

Dieowth
LT R

Which of the following can
the data?

wth rate cannot be accompanied
rowth yield.

tranded DNA replicates in a semi-
coRsérvative manner. In an in virto DNA
synthesis reaction, dideoxy CTP and dideoxy
were individually added in excess (in
sgparate reaction tubes) in addition to dNTPs
and other necessary reagents. Rate of DNA
synthesis was measured by incorporation of H-
thymidine. The four graphs drawn below
represent the rate of DNA synthesis in two
separate reaction tubes.

Which of the following graphs represents the
expected data?

82.
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83. In  semi-conservative mode of DNA
replication, two parental strands unwind and
are used for synthesis of new strands following
the rule of complementary base pairing.
Synthesis of complementary strands require
that DNA synthesis proceeds in opposite
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direction, while the double helix is
progressively unwinding and replicating in
only one direction. One of the DNA strands is
continuously synthesized in the same direction
as the advancing replication fork and is called
leading strand whereas the other strand is
synthesized discontinuously in segments and is
referred to as lagging strand. These short
fragments made discontinuously are labeled as
Okazaki fragments. These Okazaki fragments
need to be matured into continuous DNA
strand by which one of the following
combination of enzymes?

(1) DNA Pol Il and DNA ligase
(2) DNA Pol I and DNA ligase

(3) DNA Pol Il and DNA ligase
(4) DNA gyrase and DNA ligase.

84. A reporter cell line with stably integrated
retroviral promoter-luciferase construct was
transfected with an expression vector for a
cellular protein. The protein seems to regulate
the activation of the retroviral promoter as
analyzed by luciferase activity assay. Which
one of the following techniques will you use to
show “in vivo” recruitment of the cell
protein on the integrated retroviral promgter?

(1) Electrophoretic mobility shift ass

(2) RNAse protection assay

(3) DNAse hypersensitivity assa

(4) Chromatin immunopregipitati
85. A synthetically pre

incubated with
contains ribgse
required fo
initiatio

all the factors
is. Assuming no
required for protein
2 following peptides will

ofAwo amino acids.

(3) A single peptide with alternating sequence
of three amino acids.

(4) Three different peptides each sequence
composed of a single amino acid.

86. During cell cycle regulation in cukaryotes,
there are post-translational modifications of
protein factors, which act as switches for

88.

different phases of cell cycle. A cell
population of yeast was transfected with gene
for Weel kinase (modifies Cde2 protein).
Assuming that the transfection efficiency was
50% only, which of the following graphical
representation of the results is most
appropriate?
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i) ;
opm om E. coli, is controlled by
c repressor and the catabolite,
actiation protein CAP. In an in vivo
ent with lac operon, the following
observations were made:

(A) cAMP levels are high
(B) Repressor is bound with allolactose
(C) CAP is interacting with RNA polymerase.

Which one of the following conclusions is
most appropriate base on the above
observations?

(1) Glucose and lactose are present

(2) Glucose is present and lactose is absent
(3) Both are absent

(4) Glucose is absent and lactose is present.

Upon ligand binding, cell surface receptors
move laterally to be capped and internalized.
Leishmania, a protozoan parasite, can use
several receptors on macrophages to get
internalized. One of them is Toll-like receptor
2 (TLR2) that binds lipophosphoglycan on
Leishmania. Once internalized, the parasite is
destroyed in the phagolysosome. Which of the
following treatments of Leishmania-infected
macrophages will result in lowest parasite
number in macrophages?

i

(1) membrane cholesterol-depleting drug, B-
methyl cyclodextrin (B-MCD).
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(2) ammonium  chloride  that increases
lysosomal pH.

(3) both B-MCD and ammonium chloride.
(4) anti-TLR2 antibody.

89. Level of follicle stimulating hormone (FSH)
during infancy and adulthood is the same but
spermatogenesis is seen only during
adulthood. mRNA levels coding for FSH
receptor are also found to be the same in testis
of both age groups. Which of the following
investigations will clarify this paradox a little
more?

(1) Culture testicular cells and add LH to see
testosterone production.

(2) Culture testicular cells and add
testosterone to see comparative rise in
FSH mRNA from both age groups.

(3) Culture testicular cells and add FSH to see
comparative rise in CAMP production by
both age groups.

(4) Add both LH and FSH to testicular cells
and evaluate cAMP production.

90. In a tissue, cells are bound together by
physical attachment between cell to cell
between cell to extracellular matrix. Followi

junctions:
(A) Adherens junctions are cell-c

(B) Desmosomes are
junctions connecti

are cell-matrix
junctions connecting
diate filament in one cell to
ellular matrix.

WhichH of the following combination of
statements is NOT correct?

(1) (A)and (B) (2) (A) and (C)
(3) (C)and (D) (4) (D) and (E)

91. Oncogenes and tumor suppressor genes are
termed as cancer-critical genes. Increasingly

powerful tools are now available for
systematically searching the DNA or mRNAs

of cancer cells for either significant mutations
or altered expression. To identify
independently an oncogene or a tumor
suppressor gene, which of the following would
be the most convincing tests to use?

(1) Transgenic mice that overexpress the
candidate oncogene and knockout mice
that lack candidate tumor suppressor gene.

(2) Transgenic mice that ovepexpress the

knockout
oncogene.

elop diagnostics for the bacteria, the

antisera were used for Western blotting to

tect bacterial antigen. Western blotting
failed despite the use of a wide range of
antisera concentrations. What is the most
probable cause of the problem?

(1) Peptide-specific antibody mixture is
unstable.

(2) Peptide-specific antibodies were not
generated as adjuvant was  not
administered.

(3) Peptide-specific antibodies were not
generated as they were not coupled to a
protein carrier.

(4) Peptide-specific antibodies could not
recognize the bacterial antigen.

93. A mouse was primed with trinitrophenyl-
lipopolysaccharide ~ (TNP-LPS)  whereas
another mouse was primed with TNP-Keyhole
limplet hemocyanin (TNP-KLH). After three
weeks, these mice were sacrificed and splenic
cells were fractionated to B cells and T cells.
B cells from TNP-LPS primed mice were co-
cultured with T cells from TNP-LPS- or TNP-
KLH-primed mice. Similarly, B cells from
TNP-KLH primed mice were co-cultured with
the T cells from TNP-LPS- or TNP-KLH-
primed mice. So, we have four co-cultures:
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(A) BTNP-LPS o TTNP-LPS
(B) BTNP-LPS o TTNP-KLH
(C) BTNP-KLH y TTNP-LPS
(D) BTNP-KLH y TTNP-KLH

Among these co-cultures, where do you expect
the highest IgG production?

1 A (2) (B)
®3) (© (4) (D)
94. The functionality of the pax6 gene in the

formation of optic and nasal structures may be

attributed to the following:

(A) Pax6 makes the optic vesicle competent
and allows lens formation.

(B) The optic vesicle can induce any part of
the head ectoderm to form the nasal and
optic structures, due to the presence of
Pax6.

(C) Pax®6 renders the head ectoderm competent
to receive signals from the optic vesicle.

(D) Apart from the optic vesicle, the head
ectoderm may also be induced by BMP4
and FGF8, so Pax6 is not exclusive for
lens formation.

Which of the above attributions are true?
(1) (A) and (D) (2) (C) and
(3) (B) and (C) 4) (©)

95. In an experiment, sperm refoved from
epididymis of a male mou

interact with sperm and activate it for
fertilization.

96. The following statements have been proposed
for plant vegetative development:

(A) Lateral roots develop from epidermal
cells.

97.

98.

(B) Shoot axillary meristem develops from

shoot apical meristem during
differentiation of leaf primordia.

(C) Root cap is made up of dead cells.

(D) Lateral  meristems and  cylindrical

meristems found in roots and shoots result
in secondary growth.

Which of the above statements are true?
(1) (A)and (B) 2 (
(3) (A), (B) and (D)

The pattern of embryonicc

a species is deter
parameters.

(A) The amo
protein wi

cies having isolecithal egg follow a

oloblastic cleavage.
Species having centrolecithal egg follow a
holoblastic cleavage.

(4) Species having isolecithal egg follow a
meroblastic cleavage.

The fate of a cell or a tissue is “specified”

when it is capable of differentiating

autonomously on being placed in a neutral

environment with respect to the developmental

pathway. An embryo will show a

developmental pattern based on its type of

specification:

Based on the above facts it can be said that the

potency of a cell is:

(A) equal to its normal fate in regulative
development.

(B) greater than its normal fate in regulative
development.

(C) equal to its normal fate
development.

(D) greater than its normal fate in mosaic
development.

in  mosaic

Which of the above statements are true?
(1) (B)and (C) (2) (A) and (D)
(3) (A)and (C) (4) (B) and (D)
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99. In the context of the proximal-distal growth
and differentiation of a tetrapod limb
following experiments were visualized:

(A) If the apical ectodermal ridge (AER) is
removed at any time during the limb
development, further development of
distal limb skeletal elements ceases.

(B) If leg mesenchyme is placed directly
beneath the wing AER, distal hindlimb
structures develop at the end of the limb.

(C) If an extra AER is grafted onto an existing
limb bud, supernumerary structures are
formed usually at the distal end of the
limb.

(D) If leg mesenchyme is placed directly
beneath the wing AER, proximal hindlimb
structures develop at the end of the limb.

Which of the above experiments would show

the possible interactions between the AER and

the limb bud mesenchyme directly beneath it
during limb development?

(1) (A) and (B) only (2) (B) and (C) only
(3) (C) and (D) only (4) (A), (B) and (C)
100. Following are some facts regardi

localization of photosyntheti

supramolecular complexes on

lamellae:

(A) PSH is preferentially located on grana
lamellae.

(B) ATP  synthase are
preferentially stromal
lamellae.

adjacent to
| lamellae.

: he' following combinations
of the above statements is true?
and (B) (2) (C) and (D)
and (D) (4) (B) and (C)
101. Upon absorption of a photon, a
chlorophyll molecule gets converted to its

excited state when the energy of the
photon is

(1) more than that of the ground state of
the pigment molecule.

(2) equal to that of the
molecule’s excited state.

pigment

102.

03.

104.

105.

(3) more than that of the ground state but
less than that of the excited state of the
pigment molecule.

(4) equal to the energy gap between
ground state energy and the excited
state energy.

Following are certain facts about the effect
of abscisic acid (ABA) on the
development and physiology effect of
plants:

(A) ABA  promotes ence
rowth and
ow water

is controlled by the
and gibberellin.

ne of the following combinations

,(B)and (C) (2) (B), (C)and (D)
(A), (B) and (D) (4) (A), (C) and (D)
Red and far-red lights are perceived by
plants through various photoreceptors

including phytochromes. The activation of
phytochrome is caused by:

(1) conversion of Pr to Pfr form through
the effect of red light.

(2) repression of Pr form through the
effect of far-red light.

(3) equal proportion of red and far-red
lights at same fluence rates.

(4) presence of red and far-red light at
different fluence rates.

While studying the primary effects of
different abiotic stresses on plants, a
researcher observed water potential (op)
reduction and cellular dehydrations.
Which of the following combination of
abiotic stresses may cause the observed
effect?

(1) Water deficit, salinity and chilling

(2) Salinity, high-temperature and
flooding.

(3) Freezing, salinity and water deficit

(4) Freezing, chilling and flooding.

Phenylalanine ammonia-lyase (PAL) and
chalcone synthase (CHS) are involved in
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biosynthesis of phenolic compounds in
plants. Following are some statements
regarding the actions of PAL and CHS:

(A) Substrates for PAL and CHS are
phenylalanine and chalocone,
respectively.

(B) PAL converts phenylalanine to trans-
cinnamic acid.

(C) PAL converts phenylalanine to p-
coumeric acid.

(D) p-cournaroyl-CoA
chalcones by CHS.

Which one of the following combinations
of the above statements is true?

(1) (A) and (B) (2) (A) and (C)
(3) (B) and (C) (4) (B) and (D)

106. The intestinal absorption of glucose is
impaired by the use of ouabain, an

inhibitor of Na’/K* ATPase. Indicate the
correct explanation.

(1) The inhibitor has blocked the transport
of Na" from intestinal lumen to
epithelial cells.

(2) The inhibitor has blocked the transpaft
of Na" from epithelial cells t
intestinal lumen.

(3) The inhibitor has bl
transport from epithelialf cells to t
interstitial space.

is converted to

(4) The inhibitor a’
transport from space to
107. ili i ir cells are

the height of stereocilia is the
in a particular row, the heights
ueSequent rows. When the
of  shorter rows are
jically pushed towards the taller
e hair cells are depolarized but a

thém. The significance of this graded
height of strereocilia is:

(A) Each row of stereocilia may be
displaced independent of other rows in
physiological conditions.

(B) The tip of the taller stereocilia will
show greater displacement as

108.

109.

compared to shorter ones when all the
rows are moving in the same axis.

(C) The hair cells will be depolarized or
hyperpolarized in different grades
when the axis of displacement is
changed.

(D) The taller stereocilia are involved with
depolarization and shorter ones are
responsible for hyperpolasization.

Which one of the followingfis c
(1) (A) only
(3) (B) and (C)

ncy (i)-6-
ards (4 years and
owever, i.v.

Ubertal period.

GnRH action on pituitary is age

dependent.

(C) pituitary matures during adulthood.

(D) pituitary is active in all the stages of
development in monkey.

Which one of the following is true?

(1) (A) and (B) (2) (B) and (C)

(3) (C) only (4) (D) only

A person has been suffering from night
blindness. On consultation, the doctor
advised the person to eat carrots and/or
cod fish oil. After some time having seen
no improvement, the doctor gave the

person Vitamin A injection. Still no
marked improvement was seen. The
doctor mooted several suggestions

indicating lack of the following enzymes
for the failure of treatment:

(A) Retinol dehydrogenase

(B) Retinal reductase

(C) Retinal isomerase

(D) Retinal synthase

Which one of the following is correct?
(1) (A) only (2) (B) only

(3) (B) and (C) (4) (C) and (D)
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110. A person suffering from thyrotoxicosis has
extremely high level of thyroid hormone
in blood. There is a failure of feed back
regulation in  hypothalamic-pituitary-
thyroid axis. The detailed blood
investigation exhibited high level of the
following:

(A) Thyroid stimulating hormone (TSH)

(B) Thyroid stimulating immunoglobulin
(TSI)

(C) Thyrotropin releasing hormone (TRH)

(D) Parathyroid hormone (PTH)

In your opinion, which one of the
following is the reason for such
thyrotoxicosis?

(1) (A) only (2) (B) only
(3) (A) and (C) (4) (C) and (D)
111.  Which of the following statements

regarding aquaporins or water channel is
NOT correct?

(1) Aquaporins are found in both plant
and animal membranes.

(2) Aquaporins cannot transport
unchanged molecules like NHs.

(3) Phosphorylation and
concentration  regulate
activity.

(4) Activity of aquaporin isfregulated b
pH and reactive oxy i

112.  When two independ ea

progeny has
progeny obtai

genes are involved,
hich lead to formation

phis is an example of complementary
gene action.

(D) This is an example of duplicate genes.

Which of the above conclusions are
correct?

(1) (A) and (C) only (2) (A) and (D) only
(3) (A), (B) and (D) (4) (A), (B) and (C)

113. A cell undergoing meiosis produces four
daughter cells, two of which are

114,

115.

aneuploids, while two are haploid. This

can occur due to:

(1) non-disjunction during first meiotic
division only.

(2) non-disjunction during second meiotic
division only.

(3) non-disjunction during either first or
second meiotic divisions.

(4) non-disjunction during
second meiotic divisio

first and

pathway, the
in a medium
ONE OF THE
TO D. The results
arized below:

Medium supplemented with

compound
A B C D

+ 0 0
2 + 0 0 +
3 + 0 + +

‘+’ indicates growth; ‘0’ indicates lack of
growth

Which of the following equations
represents the biosynthetic pathway of A?

1)B>C—>D—->A
2)C->D—->B->A

3 B>D—>C—>A
4HA—>C—>D->B

Following are four modes of inheritance
(A) X-linked recessive

(B) X-linked dominant

(C) Autosomal recessive

(D) Autosomal dominant

Which of the above modes of inheritance
can explain the pedigree shown below?
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a0
“@ b Lre
¢ G

(1) (A) and (C) (2) (B) and (C)
(3) (C) and (D) (4) (D) only

116.  The auxotrophic strains of E. coli : A
(met” bio™ thr* leu” thi*) and B (met” bio”
th™ leu™ thi") were incubated together for
18 hours in a liquid complete medium and
then ~ 10° cells were plated on a minimal
medium. Prototrophs were observed at a
frequency of 1 x 10 cells. This may have
happened by a process of genetic
recombination between the two strains or
by mutation?

(1) Plating strains A and B directly on
minimal medium.

(2) Growing the mixture of strains A and
B for 18 hours and then plating on
complete medium.

(3) Growing strains A and B individual
in a liquid complete mediu
hours and then plating
minimal medium.

(4) Growing the obtained pr

trophs i

liquid complete 8 haurs
and then platin imal
117. i s showing

(2) Two
(3) Three (4) Four

118. A species has the following population
characteristics:

(A) Reduction in population size > 90%
over the last 10 years or 3 generations

(B) Geographic ~ range:  Extent  of
occurrence: < 100 km? and Area of
occupancy : < 10 km?

(C) Population size less than 50 matured
individuals

(D) Probability of extinetion in the wild is
at least 50% within the next 10 years
or 3 generations.

To which of the following
species will be assigne
IUCN categorization ofgthr
(version 3.1)?

(1) Endangered
(2) Vulnerab

119.
currence of Himalayan
ents in Western Ghats of India?

ntinental drift theory

) Deccan trap theory
Himalayan glaciation theory
(4) Coromandel coast hypothesis

120.  Why lysogenic cycle is more beneficial to
a virus than lytic cycle under certain
circumstances?

(1) The lysogenic cycle prevents local
extinction of the host while still
retaining its infection potential.

(2) By integrating with the bacterial
chromosomes, the genetic instructions
for the virus become refreshed after
one or more replication events during
binary fission.

(3) Lysogenic infection cycles do not
harm their host cells, so they can
produce virus particles indefinitely.

(4) Lysogeny causes more mutations to
occur in the virus, creating more
variants upon which natural selection
can operate.

121.  ldentify a, b and c in the figure:

VIMAL BHUTANI’S BIOTECH SAPIENS (EXCLUSIVELY FOR LIFE SCIENCES)

CHANDIGARH 09915314779

Page 17



CSIR UGC NET JUNE 2012

|:||:u- Dnafageilds

. W Liros
lmnm Bimwh 'qu

J/ }wj”““‘""“““

J.ld'.ﬂ

—— iy
-]

(1) a = mitochondria; b = multicellularity;
¢ = chloroplast

(2) a = mitochondria; b = chloroplast; ¢
multicellularity

(3) a = chloroplast; b = multicellularity,
= mitochondria

(4) a = chloroplast; b =
multicellularity

In which of the following classes of
vertebrates there are groups of animals
without limbs?

(1) Fish, reptiles and mammals

(2) Reptiles only

(3) Reptiles and amphibians
(4) Amphibians only

The schematic section givengbelow of
animal indicates that theﬂli lis: \

(@]

nucleus; ¢

122.

123.

Iolﬂastic, coelomic, invertebrate.

loblastic, acoelomic, invertebrate.
(3)y"diploblastic, coelomic, invertebrate.
(4) triploblastic, coelomic, vertebrate.

124. At a given time, the age class distribution

of a population was a shown in the figure:

Which of the following can be inferred
from the figure?

e, of Individuals

,Uﬂﬂvm'

r
g e} ——

(1) Age class 2 has maximum fecundity

(2) Age class 2 has maxim

(3) Age class  distributi
equilibrium.

(4) Age class

125.
s under each species
tioned in the following
the following
ies Piclou’s Evenness Index (e)
ommunity Speices
112|134 5
A 2008 | 7|5 10
2. B 101101010 | 10
3. C 1011210 8 | 10
4. D 11111/ 46
126. Average annual precipitation and
temperature are two important
determinants of world’s major biomes.
Which of the following combinations is
correct?
Temperature and Biome
precipitation
(A) 25°C temperature | (i) Temperate
and 255 cm forest
precipitation
(B) 15°C temperature | (ii) Savannah
and 300 cm
precipitation
(C) 15°C temperature | (iii) Temperate rain
and 100 cm
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precipitation forest

(D) 25°C temperature
and 255 cm
precipitation

(iv) Tropical rain
forest

Q) (A) —iv, (B)-iii, (C)-i, (D)-ii

(2) (A) —iii, (B)-ii, (C)-iv, (D)-i

(3) (A) —ii, (B)-i, (C)-iii, (D)-iv

(4) (A) —1i, (B)-iv, (C)-ii, (D)-iii
127. A researcher collected information from
four forest arreas using a sensor to assess
their green cover. Observed average

spectral values for each of the forests are
given in the table below:

Spectral values
Forest NIR VIS
A 0.50 0.08
B 0.40 0.30
C 0.50 0.20
D 0.60 0.20 )

The forest green cover in the orde
highest to lowest is

(1)A>C>B>D (2A>

3)B>C>D>A @@ADxA>B>C

128.  Biologists randomly s

insects from a new

distribution of t
sample was as |

e figu

no. of speclgs

1 % 4T B4 EA 3 mGa
e, o Indlviduals in fhe sempde

Which of the following can be correctly
inferred from the graph?

(1) Many species have only one
individual each on the island.

(2) The bar on the extreme right
represents a large number of species
with very few individuals.

129.

130.

(3) Summation of the heights of all
columns will be exactly equal to the
total number of species present on the
island.

(4) All species from the island may not be
represented in the sample.

In Lotka and Voltera’s two
competition model:

N K,—N, -
%zrlNl( L1 £271% land

species

cies 1 than individuals of species 1
on others of their own species.
individuals of species 2 have a greater
inhibiting effect on individuals of
species 1 than individuals of species 1
on others of their own-species.

(3) individuals of species 1 have less
inhibiting  effect on individual
members of species 2 than individuals
of species 2 on others of their own
species.

(4) individuals of species 1 have a greater
inhibiting effect on individuals of
species 2 than individuals of species 2
on others of their own species.

The rates of mutation in E. coli from lac
to lac* are determined using a medium
containing lactose, as the only source of
energy. The principle of spontaneity of
mutations can be said to be violated if:

(1) the rate of mutation increases during
starvation.

(2) in the presence of lactose, the rate of
mutation from lac™ to lac” is increased
but overall rate of mutation is not.

(3) the rate of mutation in lac gene is
always greater than that in other
genes.
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(4) the rate of mutation in lac gene is
always less than that in other genes.

131.  According to fossil records, the earliest
fossils of liverworts are found in the late
Devonian, of mosses in the early
Cretaceous, and vascular plants in the late
Silurian/early ~ Devonian.  Anthoceros
(horbworts)  fossils have not been
discovered. Reading fossil records we
would say that vascular plants appeared
first, then mosses and then liverworts.

o A
Livnswacte

v
—_— - s
- - SN P TN
o
A SN 0
\ %

|

o b Pov Cre! U

Whapsemago

However,  phylogenetic  relationships
(shown in the figure) suggest otherwise. It
may be that

(A) evolutionary history can be re
directly from the fossil record.

for a lineage

(D) fossils can onl
a lineage.

(D), (B) 4 (B), (). (E)

132. n Elephant seals had been reduced
tofdbout 20 individuals in the 1800s.
Biologists studied variation in proteins in
the species. They found no genetic
differences in the protein among different
individuals. This lack of variation is due
to:

(1) the fact that elephant seals live in a
constant environment where there is
no need for genetic variation.

133.

134.

135.

(2) population bottleneck and genetic
drift.

(3) natural selection resulting in a single
best genotype.

(4) avery low rate of mutation.

There are ‘n’ number of alleles for a given
locus in a diploid population. The
proportion of all homozygotes in the
population (i) if all allele
abundant and (ii) if all
equally abundant, will pé:

() (i) 1/n (i) < Ln

f molecular evolution
y data?

NAYsequences of pseudogenes than
oding regions of functional genes.
Humans and chimps differ more in
DNA sequences of coding regions of
functional genes than of pseudogenes.
(3) Humans have a faster evolution of
most of their DNA sequences than
chimps.
(4) The more advanced species have more
number of functional genes.

In  hymenopteran insects, males are
haploid and females are diploid. All
fertilized eggs give rise to females and
unfertilized eggs give rise to males. As a
result, if a female mates with a single
male, the females in the progeny are
related to each other by 75%. But if the
mother had mated with many males, the
mean genetic relatedness of female
progeny is correctly represented by:
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136. In a Radio-immunoassay (RIA) for
glucocorticoid  hormone,  radioactive
glucocorticoid (tritiated) is added to the
RIA cocktail. When the amount of bound
hormone was measured no counts were
observed. The following explanation(s)

were proposed:

(A) The radioactive
insufficient.

(B) The radioactive tag to the hormo
completely dissociated during stor

(C) Antibody was not added
cocktail.

(D) The specific activity of the tritium
low.

Choose the correct opti

(1) (A) only

hormone  was

137.  Which of the\foll

represe pro
production by to

concermration .-

concenirxbon

1=

cancentrtan

tims —

138.  For the generation of transgenic plants in
crop  improvement, one  important
regulatory gene X was overexpressed in a
crop plant. Out of 30 transgenic rice plants
generated, 22 showed high levels of gene
X expression. However, rest 8 lines
displayed low levels of expression. One
explanation of such observation may be:

(1) suppression effect of the transgene

(3) gene silencing effe
(4) co-suppressio

139. re primed

and the responsiveness to these

ere measured in vitro. It was

at each of these mouse strains had
spopded to one of the peptides. When
peptide 3 responder was mated with

ptide 4 responder, the splenocytes of F;

offspring responded to both the peptides.

Which of the following is most

appropriate?

(1) Mouse strains responding to peptide 3
or peptide 4 have different MHC
haplotyoes.

(2) Mouse strains responding to peptide 3
or peptide 4 have either of these T cell
receptor.

(3) Mouse strains responding to peptide 3
or peptide 4 cannot process KLH.

(4) Mouse strains responding to peptide 3
or peptide 4 did not express MHC
class — I molecule.

140. Stem cells are widely used for their
regenerative property and capacity to
differentiate into different lineages. A
person with a damaged liver approaches a
stem cell therapist. Which of the following
therapeutic strategies would be the safest?

(1) Procuring adult liver cells from a
healthy donor and grafting them into
the patient.

(2) Transforming skin cells from the
patient into iPS cells and using them
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for further differentiation and grafting
in liver.

(3) Injecting embryonic stem cells into the
damaged liver.

(4) Injecting cord blood cells into the liver
directly.

141.  If one wishes to design a microarray chip
for whole genome expression analysis of
an eukaryotic system, which region of the
gene should be preferred for selection of
unique target sequences?

(1) Any region of the coding DNA
sequence (CDS).
(2) 3 region of the CDS and 3
untranslated region (UTR).
(3) 5’ region of the CDS and 5’ UTR.
(4) 1% intron only.
142.  For 5 end labeling of DNA, the following

reactions are carried out sequentially as
indicated.

5'-dephosphorylated DNA + [Y*?P] dATP
+ T4 polynucleotide kinase (T4PNK) and
incubated for 2 hour — Ammonium
acetate — Tris-EDTA — ethanol.

If trace amount of NH is presentgn the

initial DNA mix, which of the_foll
statements would most likely e true?

aphosphorylates
pCreasing  the

DNA,
y labeling
cy.

ent receptors viz, A, B, Cand D
[0 the same ligand X. In order to
ine which receptor has the highest
ligand  binding  affinity  following
experiment was carried out. Cells were
transfected with green fluorescence
protein (GFP)-tagged receptors (A, B, C
and D) individually, then incubated with
red fluorescence protein (RFP)-tagged-°X’
and subjected to FACS analysis.
Following are the results

RFP

144,

145.

Rocaptor & Aazeptor B Recepbor Recapbar D
. ekt il
24% | 5% 5% | 19% |195-: son| 5% aam
52%[19%.1 24% [ 5% i: \j’a‘ﬁ 24% mf.iﬁrh
4 e
Which receptor has the ghighest ligand
binding affinity?
1) A (2)
3)C
During ling{ transect ling of two
solitary c r mammals the
followi servatio ere made:
Smaller | Larger
species | species
100 km | 100 km
gth
v No. of animals 30 36
sighted
C | Mean 10 m 40m
perpendicular
distance from
transect line

Which of the following can be inferred
from the data?

(1) The smaller species is more abundant
but seen less frequently.

(2) The smaller species is less abundant
and seen less frequently.

(3) The larger species is more abundant
but seen less frequently.

(4) The larger species is seen more
frequently, but its abundance cannot
be compared with the smaller species.

A protein contains 2 Trp and 4 Tyr
residue. The molecular mass of the protein
is 17000 D and that of Trp and Tyr are 204

and 180 D respectively. Values of Ei

lcm?
the absorption coefficient of 1% (g/v)
solutions of Trp and Tyr in 1-cm cell at
280 nm, are 269.60 and 83.33,
respectively. The absorption of 1mg/ml
protein solution in 1-cm cell at 280 nm
will be:
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(1) 0.1 (2 1.0 | (3)0.7 (4 1.7
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