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LIFE SCIENCE

Paper III

Time Allowed : 2% Hours] [Maximum Marks : 150

Note —This paper consists of Seventy five (75) multiple choice questions,

each question carrying fwo (2) marks. Attempt all of them.

According to which of the following laws, two alleles of a gene separate during
meiosis and a ratio of 3 : 1 is obtained in F2 generation when monohybrids

are selfed 7

(A) Law of independent assortment

(B} Law of segregation

(C) Law of natural selection

(D) Law of Hardy-Weinberg equilibrium

Which vector is most appropriate for cloning 150 kb DNA fragment ?
(A) Plasmid (B) BAC

(C) YAC (D) Lambda phage
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A paleontologist has recovered a bit of fossilized material of a plant. He wants
to compare its DNA from the probable sample of living plants. Which of the

following methods would be the most suitable for increasing the amount of

DNA available for testing 7
{A) Restriction fragment analysis

(B} Polymerase chain reaction

(C) Molecular probe analysis

(D) T, plasmid technulug;f

Heterotrichous habit of growth of mosses refers to @

(A) prostrate and erect system of protonema growth

(B) protonema and leafy gametophores

(C) dependence of sporophyte on the leafy gametophores
(D) production of rhizoids at the base of leafy gametophores
Which alga can survive in Dead Sea ?

(A} Batrachospermuim (B) Dunaliella

(C) Spirogyra (D) Pandorina
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8. The Saffola oil is obtained from :
{A) Helignthus annuus
(B) Carthamus tinctorius
(C) Sesamum indicum
(D)  Ricinus communis

7. Which of the following features 1s not true for facilitated transport across the

cell membrane ?

(A) Hequirement of special membrane proteins
(B) High selectivity

() Saturation of _tra_mapurt processes

(D) Uphill transport

8. Through which of the following regions of the root, movement of water occurs

only by symplastic process ?
(A) Root hairs (B) Epiderms
(C} Cortex (D) Endodermis
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9. The insecticidal protein produced in the Bt cotton plants does nof kill the

plants themselves because the protein :

(A) exists as protoxin in plants

(B} is sensitive to pH in plant cells

(C) exists as a complex with magnesium in plant cells
(D) forms a teh_‘ame:r in plant cells

10. . In Lac operon, the operator gene iz ‘turned on’ when lactose molecule binds

to :
(A) operator gene (B) promoter gene
(C) mRNA (D) repressor protein

11. A large regional umt characterized by a major vegetational type and

associated fauna in a specific climatic zone, is known as !
(A) biological community (B) ecosystem
(C) biome (D) population
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12. Sucrose is a preferred molecule for the translocation of photoassimilates

because !

(A} it is a monosaccharide

(B} it has relatively high free energy of hydrolysis

(C) it 15 a reducing sugar

(D} it has greater chemical stability than other non-reducing sugars
13. ~ Rough texture of Equisetum iz due to :

{A) deposition of silica (B) trichomes

(C) sclereids (ID) spines

14. The browning of freshly cut apple and potato surface is due to the activity

of :

(A) aleohol dehydrogenase
(B) polyphenol oxidase
(C) carbonic anhydrase
(D} hydrogenase
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15. Light compensation point refers to :

(A) little photosynthesis

(B) beginning of phr:-tﬂsjmthe:sis

(C) death of a plant

(D) rate of photosynthesis being equal to rate of respiration
16. Girdling leaf traces are the characteristic feature of :

(A) Cycas (B) Pinus

(C) Ephedra (D) Gnetum

17. Which one of the following uses RNA as a template to synthesize

DNA 7

(A) Reverse transcriptase

(B) DNA dependent RNA polymerase
(C) DNA polymerase

(D) RNA polymerase
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18. Which of the following is a natural antitranspirant ?

(A) Auxin (B} Cytokinin

A o i e ok i o el

(C) Gibberellic acid (D} Abscisic acid
19, In Ocimwum, the inflorescence is :
(A} Verticillaster (B) Cwathium

(C) Hypanthodium (D} Raceme

20. Which of the following forms of soil water 1= commonly absorbed by the

plants ?
(A) Hygroscopic water (B) Capillary water
(C) Gravitational water (D) Combined water

21. Main function of arbuscular in Vesicular Arbuscular Mycorrhiza (VAM) '
ig :
(A) to decrease the volume of the host cells
(B) to increase the surface area between fungus and host cells
(C) to provide strength to host cells

{D]I none of the above
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22,  Which of the following processes is referred as Hill reaction 7

(A)

(B}

(C)

()

Photolysis of water by chloroplast

Photolysis of water releasing oxygen and hydrogen by isolated chloroplasts

in the presence of light

-

Photolysis of water by 1solated chloroplasts resulting in the formation

of NADPH,; and ATP

Photolysis of water by isolated chloroplast in light resulting in the

reduction of some chemical compounds and release of oxygen

23. During polar auxin transport in plants, PIN proteins act as :

(A)

(Cl

auxin influx carriers (B auxin efflux carriers

auxin transport inhibitors (D} none of these

24. Which of the following is a false statement regarding DNA fingerprinting ?

(A)

(B)

(C)

(In

Human DNA contains repetitive sequences called mini satellites
Mini satellites are distributed in a unique way in every individual

Mini satellites are inherited. The DNA fingerprints of son and father

are identical, thus helping in deciding disputed cases of parent hood

Serious criminal cases have been solved by comparing the DNA finger-
print of the eriminal with the results obtained from blood, semen or hair

left at the scene of the crime
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25. Electrostatic precipitators are extensively employed to control :
(A) water pollution {B) air polhution
(C) radiocactive pollution () none of the above

26. To which of the following constituents of photosystem Il reaction system does

DCMU (a urea derivative) bind, resulting in the inhibition of photosynthesis ?
{A) Plastoquinone (B) P8680
(C) Pheophytin (D) Hydroqgitinone

-

27. Bending of hypocotyls in the etiolated seedlings is a photomodulated response

regulated by the photoreceptor, namely :

(A) phototropin (B) ecryptochrome

(é) phytochrome (D) zeaxanthin
28. Objective lens in a light microscope can :

(A) collect light fays unaltered by specimen

(B) provide real enlarged image

(C) collect light rays altered by specimen

(D) all of the above
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29 Which of the following is not a direct application of microspore culture ?
{A) Production of hybrids
(B) Production of pure li‘ne varieties
() Genetic mapping incorrect
(D) In vitro germplasm conservation
30. Mycorrhizae :
(A) aid in the t-ﬂ;.n&fﬁl' of minerals from the soil to a plant
(B) aid in the transfer of minerals to fungi
(C) are found only on aguatic fungi
(D) cause a variety of plant diseases
31. The specification of DNA lies in :
(A} the number of nuclectide components
(B) the sequence of the purine-pyrimidine components
(C)} the sequence of the phosphate-sugar components
(D) its protein component

TBC-25/14/ET-111 20



00, Frofafas § @ &9 w9 Hem FE9Y9 w1 oy S W R 2
(A) EHU T IAEA
(B) Y& avmaet IqEE W IR
(C) TEe Sy weE
(D) W¥ SEEEeT AW
30. WHEFIA :
(A) Eﬁﬁﬁ@ﬁmﬁmﬁwmﬁi
(B) @i # was f e # FeEa S O§
(C) Haa FEE FAH § BN ©
(D) fafe= wor & W=y W oF OFRW ¥
31. @t = fafmdso ¥ o
(A) ferdEge FEEE w wE
(B) wim-frifad s=eEl & IgFn
(C) THIPBZ-TERU SFTEl & HTHH
(D) 39 WEE ST

TBC-25N4/ET-I11 21

P.T.Q.



32. Coleoptile 1s a :
{A) protective covering of shoot tip in grass seedling
(B) protective covering of root tip in grass seedlings
(C) protective covering n::f shoot tip in pea
(D) protective covering of root tip in pea

33. (Cell sorting and ploidy analysis can be suitably carried out with the

aid of :

(A) flow ej'tﬂmat;'_',r

(B) spectrophotometer

{C) transmission electron microscope
(D) gel electrophoresis

34. During the phase of elongation, which pattern of growth is exhibited by

roots ?

(A) Exponential and geometric
(B) Geometric

(C) Arithmetic

(D) Arithmetic and exponential
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35 Which of the following is a hapleid in Gymnosperms ?
(A) Pollen grain, megaspore and root
(B) Pollen grain, megaspore and nucellus
{C) Megaspore mother cell, root and leaf
(D) Endosperm and pollen grain

36. The disease which wiped out one-third of the population of Europe in the

12th and 13th centuries was :
{A) Cholera (B) Plague
{C) Meningitis (D) Diphtheria

37. Constructed wetlands could be an ideal low cost water treatment system for

Indian conditions, because :

(A) tropical climate is ideal for the working of the. system
(B) waste water in India is dilute

(C) constructed wetlands are expensive

(M all of the above
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38. In an agquatic ecosystem phytoplankton can be considered as a :

(A) consumer (B) producer

(C) saprotrophic organisms (D) macroconsumer
39. A T-cell hybridoma is obtained by :

(A) continucus culturing of T-cells with antigen

(B) cloning of antigen-specific splenic T-cells

(C) fusing T-cells with thymoma cell line and cloning

(D) introducing transgenes for the rearranged o- and f-receptors from a

T-cell clone
40, .In site hybridization detects :
(A) mENA in cells and tissues
(B) individual oligonucleotides in a microarray
(C) mRNA on a northern blot

(D) genes on a chip
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41, In an aquatic ecosystem, the trophic level equivalent to cows in grasslands

i8 :
(A) =zooplankton ‘ (B) phytoplankton
(C) nekton (D) benthos
42, Human placenta is best described as :
(A) discoidal, haemochorial
(B) cotyledonary, haemochorial
(C) discoidal, endotheliochorial
(D) deciduous, endotheliochorial
43. Which of the following are tertiary egg-membranes in avian eggs 7
(A) Yolk and albumin
(B) Albumin and vitelline membrane
(C) Albumin and egg-shell

(D) Vitelline membrane and shell membrane

TBC-25/14/ET-III 28



41. qﬁmﬁmmﬁﬁﬁﬁﬁmtﬂ’qﬁﬁrﬂmmmﬁﬁmmi?
(A) =TS - (B) ORTEE®
(C) =R : (D) =

42, TFE SEE (YUEE) Wed =R e affa ¥ 2
a) fem= wam, feleRIFa
(By dreaw A, s
) fem wam, wdfEaesiTa
(D) e, FEfadERsa

43, uet & o § dwd wve foeen S ¥ 2
(A) s iR =i
(B) TUesgiaa sin fadersw faoe
(C) Urgia R AvE S99

) farems et v wuw fyeed

TBC-25/14/ET-I1I 29 P.T.O.



44. A principal function of the juxtaglomerular apparatus is :
(A) Active reabsorption of nutrients from ultrafilterate back into the blood

(B) Regulation of passive reabsorption of water through the medullary

concentration gradient

() Regulation of plasma volume and bloed pressure through renin secretion

(D) Volume reduction of tubular fluid, with ions pumped from lumen into

interstitium followed by diffusion of water
45. After tubectorry in human female :
(A} Menstrual cycle stops
(B} Owulation is blocked
(C) Egg is not fertilized

(D) The fetus is aborted

46. A single ‘B’ cell can express both IgM and IgD simultanecusly on its surface

because of :

{A) allelic exclusion

(B) isotype switching

(C) selective RNA splicing

(D) recognition of two distinct antigens
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47. PCR based DNA amplification is an essential feature of which of the following

combination of molecular markers ?
(A) AFLP, SSR and RAPD
(B) RFLP, AFLP and SSR
(C) RFLP, RAPD and SSR
(D) RAPD, RFLP and SSRE

48. Which of the following blood cells develops into a macrophage in loose

connective tissue 7
(A) mneutrophil (B) monocyte
(C) platelet (D) lymphocyte

49. The presence of T-shaped interclavicle is the important characteristic feature

of :
{A) Mammalia (B) Reptilia
(C) Amphibia (D) Aves
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50. Opossums and bats are characterized by testes that :
(A) migrate into scrotum during the breeding season
(B} migrate into scrotum at sexual maturity
(C) remain undeﬁ-::en;led permanently
(D} are internal only during embryonic stages
51. An apoenzyme is !
(A} an antibody to microbial toxin
(B) the protein part of an enzyme that also has a non-protein component
(C) nitrogen fixing enzyme
(D) wused in bieconcentration
52. In nitrogen fixation :
(A) gaseous mitrogen (No) is converted to ammonia (NHg)
(B) gaseous nitrogen is used by plants for protein synthesis

(C) gaseous nitrogen is fixed as nitrous compound in soil

(D) mnitrogen is fixed in vegetables and fruits
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53. The principle of competitive exclusion states that
(A} two species cannot co-exist in the same habitat

(B) competition between two species always causes extinction or emigration

of one species
(C) two species having same niche cannot co-exist in & community
(D) all species cannot co-exist in the same habitat

54. Genetic drift and natural selection can both lead to rapid rates of evolution.

However .

(A) Genetic drift works fastest in large population

(B} Only drift leads to adaptation

(C) Natural selection requires genetic drift to produce new variation in

populations
(D) both processes of evolution can be slowed by gene flow
55. The Miller-Urey experiment demonstrated that :
(A} life originated on earth
(B) organic molecules could have originated in the early atmosphere
(C) the early genetic material on the planet was DNA

(D) the early atmosphere contained- large amount of oxygen
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56. Food chains are sometimes short because -
(A) Primary producers are usually less in the beginning of food chain

(B) Most of the energy in trophic level is lost as energy passes to the next
higher level |

(C) Predators are dominant species in the food chain
(D) Trophical communities are younger
57. An amino acid is an organic molecule with both :
(A) an amino  group and carboxyl group
(B) steroids and lipic'ls in protein molecules
(C) non polar and polar gside chains
(D) nitrogen and phosphorus as an active atom in carboxyl group

58. DNA directs RNA synthesis and through RNA controls the protein synthesis,

this entire process is called :
(A) gene expression (B) nucleoside formation
(C) nucleotide synthesis (D) DNA sequencing

59. Which of the following pathogens enters the human body without the help

of a vector ?
(A) Wuchereria (B) Plasmodium
(C) Schistosoma (D) Trypanosoma
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60. Southern blotting is a hybridization technique to detect :
(A) DNA fragments of specific sequence
(B) Amplification of DNA sequence
(C) Whole genome sequence
(D) Particular cloned DNA fragment
61. PCR is a highly versatile method that can be programmed to amplify :
(A) a specific genomic DNA sequence
(B) two restr'iction fragments
(C) restriction endonucleases
(D) particular cloned i)NA polymerase
62. A DNA hbrary is a collection of clones :

(A) each containing a different fragment of DNA, inserted into a cloning
vector

(B) Containing a different fragment of DﬁA
(C) Containing a diﬁ'erenf fragment of RNA
(D) Containing DNA ligase

63. In cellular respiration, the mitochondria generate :
(A) 28 additional ATP molecuies per original glucose molecule |
(B) 64 additional ATP molecules per original glucose molecule
(C) 32 additional ATP molecules per original glucose molecule

(D) 16 additional ATP molecules per original glucose molecule

TBC-25/14/ET-111 40



61.

62.

63.

mﬁﬁﬁﬂ@maﬁﬁtﬁmmﬁt:
(A) Wm%ﬁ.t{ﬂ.q.garg

(B) Fmm gEn B

(C) T SfAM 3R

®) HwEw ® e Iw %

© smwu B favE I ;T

o dww wws W E
Wwﬁwﬁmmwaﬁi’t% ?
(A) uﬁtgare@aagﬁzsmﬁmwaﬁ.m
(B) vﬁvﬁiﬂaﬁamtmmqﬁﬁ.m

- (C) uﬁt@rqﬁamﬁ 39 afafmm A 39

(D) uﬁ!t@r@am%maﬁﬁmqaﬁ.m

TBC-25/14/ET-111 41 P.T.O.



64. In pure dry air, the approximate percentage of nitrogen is :
(A) 78% (B) 21%

(C) 62% . (D) b55%

65. Homeotherms are also called :
(A) Endotherms (B) Poikilotherms
(C) Cold adapted anitpals | (D) Ectothermic
66. Organisms are c;llled r-strategists because :
(A) They produce large number of offspring
(B) Their population is evenly distributed

(C) Their population distribution is clumped

(D) Their population is stable

67. Microconsumers are also called :
(A) Saprotrophs (B) Heterotrophs
(C) Producers (D) Herbivores
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68. Ascaris inhabits 1n :
(A) large intestine of many animals
(B} Small intestine of many animals
(C) both in large and small intestines of many ani'ma.ls_
(I} lungs of many animals
69. Gel electrophoresis is used to separate :
(A) DNA fragments by size
(BY Nucleotides by size
(C) different r&stricti-:mr endonuclease enzymes
(I¥}) DNA polymerase enzymes
70. Prit:.u:ipie of competitive exclusion means :

(A) no two species occupying the same niche can co-exist in sample at the

same time
(B) two species can co-exist the sample place at the same time
(C) two species may replace each other
(D) two species may be competitive for resource
71. Oxidative phosphorylation yields :
(A) 36 ATP (B) 64 ATP

(C) 108 ATP (D) 32 ATP

TBC-25/14/ET-111 44



69,

70.

T1.

rafm wd wW ¥ 7

(A) a@ﬁaﬁﬂﬂa”rﬁﬁt-mﬁﬁ

@) g @ wgel W o i

(B) ﬂmﬁﬁﬁmﬁﬁq@wmﬁmﬁnﬁﬁ
© @ e T e W e e

(D) aﬁrﬁtﬁﬁmﬁﬁ’rﬁqgﬁlﬁrﬁﬁm%
Wmﬂwm%?

(A) 36 T (B) 64 T

(C) 108 wE. @) 32 Tad.

TBC-25/14/ET-I11 45 P.T.O.



79 A simple goiter is a swelling in the neck, caused by a swelling of the :
(A) Thyroid gland (B) Adrenal gland
(C) Islet; of langerhans ‘ (D) Thymus gland |
73. The sharpest vision is at fovea centralis because :
(A) Rods are most l:ienseljr concentrated in macula lutea
(B} Cones are most densely concentrated in macula latea
(C) Cones are entirely i-lhEEnt. in fovea

(D) Optic nerve starts at fovea centralis -

74. Capacitation enhances the ability of sperm to fertilize the eggs. This process

pccurs in !
(A) epididymis (B) prostate
(C) female reproductive tract (D) seminiferous tubule

75. ‘The pituitary gland affects the urine volume through the secretion of :
(A) ADH (B) ACTH

(C) Renin (D) Prolactin
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