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PART A

 1. The area of the shaded region in cm2 is—

(A) ( )π – √⎯ 2 (B) (π – 2)
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(D) (π + 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—
(A) 60·00 (B) 47·32
(C) 12·68 (D) 22·68

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

 

(A) ∠ APB = 
1
2
 ∠ AQB

(B) ∠ APB = 2 ∠ AQB

(C) ∠ APB = ∠ AQB

(D) ∠ APB = 
1
4
 ∠ AQB

 4. The  rabbit  population  in  community  A
increases at 25% per year while that in B
increases 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—
(A) 1·44 (B) 1·72
(C) 1·90 (D) 1·25

 5. Two moles each of O2 and H2 are in two
separate containers, each of volume V0 and at
150°C and 1 atmosphere. The two are made
to react in a third container to form water
vapour until H2 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—

(A) V0 (B)
5V0

4

(C)
3V0

2
(D) 2V0

 6. Helium and argon gases in two separate
containers are at the same temperature and so
have different root-mean-square (r.m.s.) veloc-
ities. The two are mixed in a third container
keeping the same temperature. The r.m.s.
velocity of the helium atoms in the mixture
is—
(A) More than what it was before mixing
(B) Less than what it was before mixing
(C) Equal to what it was before mixing
(D) Equal to that of argon atoms in the

mixture

 7. The mineral tale is used in the manufacture of
soap because it—
(i) gives bulk to the product
(ii) kills bacteria
(iii) gives fragrance
(iv) is soft and does not scratch the skin.
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Which of the above statements is/are correct ?
(A) (iv)
(B) (i) and (iii)
(C) (i) and (ii)
(D) (i) and (iv)

 8. 100 g of an inorganic compound X·5H2O
containing a volatile impurity was kept in an
oven at 150°C for 60 minutes. The weight of
the residue after heating is 8 g. The per-
centage of impurity in X was—
(A) 10 (B) 8
(C) 20 (D) 80

 9. On a certain night the moon in its waning
phase was a half-moon. At midnight the
moon will be—

(A) on the eastern horizon

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

(C) at the zenith

(D) on the western horizon

10. A gemstone is irradiated in a nuclear reactor
for 5 days. Ten days after irradiation, the
activity of the chromium radioisotope in the
gemstone is 600 disintegrations per hour.
What is the activity of chromium radioisotope
5 days after irradiation if its half life is 5
days ?
(A) 300 (B) 150

(C) 2400 (D) 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—

(A)

(B)

(C)

(D)

12.

The spring balance in Fig. A reads 0·5 kg and
the pan balance in Fig. B reads 3·0 kg. The
iron block suspended from the spring balance
is partially immersed in the water in the
beaker (Fig. C). The spring balance now reads
0·4 kg. The reading on the pan balance in Fig.
C is—

(A) 3·0 kg (B) 2·9 kg

(C) 3·1 kg (D) 3·5 kg

13. The ends of a rope are fixed to two pegs, such
that the rope remains slack. A pencil is placed
against the rope and moved, such that the
rope always remains taut. The shape of the
curve traced by the pencil would be a part
of—

(A) A circle (B) An ellipse

(C) A square (D) A triangle
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14. During ice skating, the blades of the ice
skater’s shoes exert pressure on the ice. Ice
skater can efficiently skate because—
(A) ice gets converted to water as the pres-

sure exerted on it increases
(B) ice gets converted to water as the pres-

sure exerted on it decreases
(C) the density of ice in contact with the

blades decreases
(D) blades do not penetrate into ice

15. 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 follow-
ing is correct about their ages ?

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

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

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

(D) A is 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 ?
(A) The solid deforms elastically till the

point of failure
(B) The solid deforms plastically till the

point of failure
(C) The solid comes back to original shape

and size on failure
(D) The solid is permanently deformed on

failure

17. Growth of an organism was monitored at
regular intervals of time and is shown in the
graph below. Around which time is the rate of
growth zero ?

(A) Close to day 10
(B) On day 20
(C) Between days 20 and 30
(D) 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 pro-
duced equal number of tall red and dwarf
white plants, what would be the genotype of
the parents ?
(A) TtRr × TtRR (B) TtRr × ttrr
(C) TTRR × ttrr (D) TTRR × TtRr

19. Three sunflower plants were placed in
conditions as indicated below—
Plant A : still air
Plant B : moderately turbulent air
Plant C : still air in the dark.
Which of the following statements is correct ?
(A) Transpiration rate of plant B > that of

plant A
(B) Transpiration rate of plant A > that of

plant B
(C) Transpiration rate of plant C = that of

plant A
(D) 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

a

b

b
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(A) a + ab + ab2 + … = a /(1 – b) for | b | < 1
(B) a > b implies a3 > b3

(C) (a + b)2 = a2 + 2ab + b2

(D) a > b implies – a < – b

PART B

21. Which nitrogen of adenosine gets protonated
if the pH of the nucleoside is lowered from 7
to 3 ?
(A) N1 (B) N3
(C) N7 (D) 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—
(A) 4 (B) 3
(C) 2 (D) 0

23. Which one of the following interaction plays
a major role in stabilizing B-DNA ?
(A) Hydrogen bond
(B) Hydrophobic interaction
(C) Van der Waal’s interaction
(D) Ionic interaction

24. Phosphatidyl serine, an important component
of biological membrane, is located in—
(A) the outer leaflet but flipflops to inner

leaflet under specific conditions
(B) both the leaflets
(C) the middle of the bilayer
(D) the inner leaflet but flipflops to outer

leaflet under specific conditions

25. Major disadvantage of using liposome as a
targeted drug delivery vehicle is that—
(A) it gets internalized by phagocytosis in-

side lysosomes
(B) it is very unstable and has low shelf-life
(C) it gets intercalated in cell membranes
(D) it’s drug entrapment efficiency is very

low

26. Major stimulus for spore formation in bacteria
is—
(A) Nutrition limitation (B) Heat stress
(C) Cold stress (D) pH stress

27. ATP-binding cassette (ABC) transporters—
(A) are all P-glycoproteins
(B) are found only in eukaryotes
(C) are both a membrane-spanning domain

that  recognizes  the  substrate  and  an
ATP-binding domain

(D) affect translocation by forming channels

28. All cytosolic proteins have nuclear export
signals that allow them to be removed from
the nucleus when it reassembles after—
(A) Meiosis
(B) Mitosis
(C) Both Meiosis and Mitosis
(D) DNA replication

29. Site-specific recombination results in precise
DNA rearrangements, which is limited to
specific sequences. The enzymes that are
important to carry out the process are—
(A) restriction  endonuclease  and  DNA

polymerase
(B) nuclease and ligase
(C) DNA polymerase and ligase
(D) DNA polymerase and DNA gyrase

30. Which of the following statements is not true
about small interfering RNA (siRNA) ?
(A) siRNA has a 21–25 nucleotide sequence

with 2 nucleotides overhanging at the 3′
end

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

(C) siRNA is often induced by viruses
(D) siRNA does not generally act at the level

of transcription

31. Which of the following statements is incorrect
in relation to treatment of pre-B cells with
phorbol esters ?
(A) Phorbol esters activate NFkB for translo-

cation into the nucleus
(B) Phorbol esters activate protein kinase C
(C) Phorbol esters lead to phosphorylation of

NFkB
(D) Phorbol esters remove the inhibitor from

inactive NFkB complex in the cytoplasm

32. Presence of an internal ribosome entry site
(IRES) in mRNA—
(A) inhibits its translation
(B) promotes  its  post-transcriptional  pro-

cessing
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(C) has no impact on its translation
(D) promotes its translation under adverse

conditions

33. Regulatory elements for expression of ribo-
somal RNA genes reside in the—
(A) transcribed spacer region
(B) non-transcribed spacer region
(C) 5′ flanking region of individual ribo-

somal RNA genes
(D) internal regions within the genes

34. Mycobacterium tuberculosis is an intra-
cellular bacterium. It prefers to infect—
(A) macrophages (B) B-cells
(C) T-cells (D) neutrophils

35. Integrin molecules link extracellular matrix
(ECM) to the actin cytoskeleton of cell.
Integrin binds to which of the following ECM
macromolecules ?
(A) Laminin (B) Collagen
(C) Fibronectin (D) Vitronectin

36. CD19 is a marker for—

(A) B-cells (B) T-cells

(C) Macrophages (D) NK cells

37. Given below are fate maps of two organisms
and the patterns by which embryos undergo
cleavage. Which of the following is/are the
right combination(s) ?

 

 

(A) B only (B) B and A
(C) A and C (D) B and D

38. Which  one  of  the  following  matches  of
oncogene-protein product is not correct ?
(A) erbA—thyroid hormone receptor
(B) erbB—epidermal growth factor receptor
(C) ras—guanine nucleotide binding protein

with GTPase activity
(D) fos—platelet-derived    growth    factor

receptor

39. 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 ?
(A) Spermiogenesis was defective
(B) All spermatogonial stem cells contained

only X and no Y chromosome
(C) Activation  of  Y  chromosome  linked

postmeiotic death related gene may lead
to such a situation

(D) Activation of X chromosome linked
postmeiotic death related gene may lead
to such a situation

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

(A) Endodermal and mesodermal, respec-
tively

(B) Mesodermal and endodermal, respec-
tively

(C) Endodermal and ectodermal, respec-
tively

(D) Ectodermal and endodermal, respec-
tively

41. 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 ?
(A) activation of ced-9 gene
(B) loss of function of CED-3
(C) loss of function of ced-9 gene
(D) loss of function of CED-4
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42. Photosystem II functions as a light-dependent
water-plastoquinone oxidoreductase. What are
the names of two reaction centre proteins that
bind electron transfer prosthetic groups, such
as P680, pheophytin and plastoquinone ?
(A) CP43 and CP47
(B) D1 and D2
(C) 33 kDa and 23 kDa
(D) FA and FB

43. Plant have evolved with multiple photorecep-
tors, which can perceive specific wavelength
of light. Which one of the following state-
ments is correct about the photoreceptors ?
(A) Phytochrome A can perceive far red and

blue light
(B) Phytochrome C can perceive far red light
(C) Cryptochrome 1 and phytochrome B are

responsible for perceiving blue light
(D) Phytochrome B can predominantly per-

ceive far red light

44. Which one of the following statement des-
cribes the process of phloem loading ?

(A) Triose phosphate is transported from the
chloroplast to cytosol

(B) Sugars are transported into the sieve
elements and companion cells

(C) Sugars are transported from producing
cells in the mesophyll to cells in the
vicinity of the sieve elements

(D) Solutes are transported from roots to the
shoots

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

(A) Mevalonic acid and MEP pathways

(B) Malonic acid and MEP pathways

(C) Shikirnic acid and Malonic acid pathways

(D) Shikirnic acid and Mevalonic acid path-
ways

46. 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 nerves ?

(A) Opening of sodium channels is facili-
tated

(B) Potassium conductance is increased

(C) Opening of L-calcium channels are faci-
litated

(D) ‘h’ channels are inhibited

47. A person takes 1·0 ml of insulin injection
daily at 8·00 AM. His son gave him 1·5 ml
insulin at 8·00 AM considering the father will
go to party and eat more during lunch. The
father also avoided breakfast, as he planned to
eat more during lunch. Which one of the
following events will occur ?
(A) Father will be normoglycemic
(B) Father will be in hypoglycemic condition

before lunch
(C) Father will be in hyperglycemic condi-

tion before lunch
(D) 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 indepen-
dently assorting ?
(A) 3 (B) 5
(C) 8 (D) 32

49. Mutation at two different luci of the same
gene X results in altered functions. These two
mutated versions of the gene X are called—
(A) alleles
(B) complementation groups
(C) interrupted genes
(D) linkage groups

50. A gene encoding tRNA undergoes a muta-
tional 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—
(A) silent mutation
(B) neutral mutation
(C) reversion
(D) 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—
(A) 12·0 (B) 7·5
(C) 6·0 (D) 2·75
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