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General Instructions :
Read the following instructions very carefully and strictly follow them :

(i) This question paper contains 33 questions. All questions are
compulsory.

(it) This question paper is divided into five Sections — A, B, C, D and
E.

(itzi) In Section A - Questions no. 1 to 16 are Multiple Choice type
questions (MCQ), carrying 1 mark each.

(iv) In Section B — Questions no. 17 to 21 Very Short Answer (VSA)
type questions, carrying 2 marks each.

(v) In Section C - Questions no. 22 to 28 are Short Answer (SA) type
questions, carrying 3 marks each.

(vi) In Section D — Questions no. 29 and 30 are Case-Based questions
carrying 4 marks each. Each question has subparts with internal
choice in one subpart.

(vit) In Section E — Questions no. 31 to 33 are Long Answer (LA) type
questions carrying 5 marks each.

(viit) There is no overall choice. However, an internal choice has been
provided in 1 question in Section B, 1 question in Section C, 2
questions in Section D and 3 questions in Section E. A candidate
has to attempt only one of the alternatives in such questions.

(ix) Wherever necessary, neat and properly labelled diagrams should be
drawn.

SECTION A

Questions no. 1 to 16 are Multiple Choice (MCQ) type Questions,
carrying 1 mark each. 16x1=16

1. A good contraceptive should be :
(a) available only in exclusive shops
(b) costly and well-packed
(c) reversible and effective
(d) always used under doctor’s guidance
57(B) Page 3 of 23 P.T.0.
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2. Given below in column A are names of assisted reproductive
technologies (ARTs) and in column B the conditions in which
they are used :

Column A Column B
Method Condition in which used

A.  Artificial L. Very low sperm count in the
insemination ejaculate

B. Intra-uterine II. Infertility of male partner
insemination

C. In-vivo fertilization III. To form test-tube babies in
the laboratory

D. Embryo transfer IV. Females who cannot
conceive

Select the option where ‘ARTS’ correctly matches with the
conditions in which they are used ?

(a) A-II, B-I, C-IV, D-III
(b) A-I, B-IL, C-III, D-IV
(¢) A-III, B-IV, C-1, D-II
(d) A-IV, B-III, C-II, D-I

3. Identify the correct option of the scientist/scientists who
produced the X-ray diffraction data of DNA.

(a) M. Wilkins and R. Franklin
(b) J. Watson and F. Crick

(c) E. Chargaff

(d) F. Meischer

57(B) Page 5 of 23 P.T.0.
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Miller created the conditions on Earth in a laboratory. Which
of the following statements is incorrect in respect of his
experiment ?

(a)
(b)
(c)
(d)

Electrodes for spark discharge

Boiling water in a closed flask
CHy, NH3, Ho, H5O

Oxidising atmosphere

Which one of the options given below shows the name of the
disease correctly matched with its symptoms ?

(a)

(b)

(c)
(d)

Typhoid -

Pneumonia -

Common cold -

Malaria —

nasal congestion and discharge, sore
throat, cough hoarseness, headache

sustained fever, stomach  pain,
weakness, loss of appetite, constipation

fever, chills, cough and headache
chills and high fever

Tetanus has been controlled to a great extent by the use of :

(a)
(b)
(c)
(d)

mosquito nets

spraying of insecticides

vaccines

regular medication

Select the substrate activated that does not produce the end
product shown, by action of bacteria.

(a)
(b)
(c)
(d)

Substrate activated End product
Sludge — Biogas
Cellulosic material — CO9 and Ho
Dough for idli and dosa — COq

Dough for bread — CO9g

Page 7 of 23 P.T.O.
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Th faordE ST @ e Nsieiis22 (pBR322) # fova
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(a) Nig1=Ni+[B+D-(D+E)
(b) Niy1=Ni-[D+E)- (B +1)]
(©) Ng1=Ni+[D+1)-(B+E)
(d Ng1=Ni=[D+D-(B+E)
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(d) Rt gRI ATt sl TETg (T8e) L feEm R |
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8. A foreign DNA is ligated at the BamHI site of tetracycline
resistance gene in the vector pBR322, within the coding
sequence of enzyme [-galactosidase.

Which one of the following options indicates in the
transformants, the correct result of this ligation ?

Grown on Grown on With Without
tetracycline ampicillin plasmid plasmid
(a) Non-recombinant Recombinant Colourless Blue
(b) Recombinant Non-recombinant Blue Colourless

(¢) Non-recombinant Non-recombinant Colourless Colourless

(d) Recombinant Recombinant Blue Blue

9.  Which of the following equations correctly depicts the density
of a population at time t + 1, when the density at time t is N ?

(a) Ni;1=Ni+[(B+D-(D+E)]
(b) Niz1=N;—-[D+E)-@B+D]
(¢) Niz1=Nt+[(D+1D-@B+E)]
(d) Ni;1=Nt-[D+1D)-@B+E)]

10. Select the option that shows the correct result of introduction
of prickly pear cactus into Australia.

(a) The cactus spread rapidly into a large area.
(b) The cactus did not survive.

(c) The cactus grew in small numbers along with the other
plants.

(d) The cactus was consumed by predators.
57(B) Page 9 of 23 P.T.0.
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11. Identify the food chain listed below that correctly corresponds

to the shape of Pyramid of Biomass given :

(a)
(b)
(c)
(d)

Examples of Food Chain Shape of Pyramid
of Biomass
Trees — Cow — Lion Inverted

Phytoplankton — Zooplankton — Whales  Inverted
Small fish — Big fish — Predatory bird Inverted
Grass — Grasshopper — Bird Inverted

12. Which one of the following is the largest species-rich taxonomic

group amongst vertebrates ?

(a)
(b)
(c)
(d)

Mammals
Reptiles
Fishes
Birds

For Questions number 13 to 16, two statements are given — one labelled
as Assertion (A) and the other labelled as Reason (R). Select the correct
answer to these questions from the codes (a), (b), (c) and (d) as given

below.

(a)

(b)

(c)

(d)
57(B)

Both Assertion (A) and Reason (R) are true and Reason
(R) is the correct explanation of the Assertion (A).

Both Assertion (A) and Reason (R) are true, but Reason

(R) is not the correct explanation of the Assertion (A).
Assertion (A) is true, but Reason (R) is false.

Assertion (A) is false, but Reason (R) is true.
Page 11 of 23 P.T.O.



EYE

13. 37 (A) : T g T8 YR & WA I GgIHA hl &amar
TATERYT qT THohe hl IREANEh 7T < RN Bl
2 |
FRU(R) :  TATHU o RS Tueh Tiehtl & TEEeh o G
IREqRE STfhAT T8 hd |
14. 37Hg7 (A) : qhend gt (i) g Fqp 31an Fo 1@ o Tafd &
TS 1T fawHgms SArersd 1 Q@A S

ST FehelT 2 |
HRO(R) : Qe Gehtor | UTH SUTd 3 1 gl B |

15. 37957 (A) : Y% Taeed TSHFaus U § Th o
tferrgifies faerilerse STgshn 1 dga™ L @ |

FRU(R) :  YHEMS AT dede H dfergm diequ A
foafe R s9m § ggrdr s @

16. 37T (A) : Trelt T va | @ arel feEl i S dgfg qen
g9 o W9 HEY AFAR  AdHaed (WK
ETSETAT) BT & |
FRU(R) :  T¥: UE <@ T @, Toh U uEE H afNd &9 & e
% |1 SId FGfg A gH (Fe) A 7 |

T UE @
17. ¥ (AHd W) o IR H ofifen wifymepret & fafise safeafa qeon
v fafEm |
18. EIfBe W HE (JNFI) A L Uehs wedlae MiHa (ST )

AR oI Wi 3MER fafa |

57(B) Page 12 of 23



EYE
5]

13. Assertion (A) : The ability of the pistil to recognise the pollen
is the result of a continuous dialogue between
the pollen grain and pistil.

Reason (R): The chemical components of the pollen do not
interact with those of the pistil.

14. Assertion (A) : The homozygous or heterozygous genotype of
an offspring in F; or F9 generations can be
predicted with a test cross.

Reason (R): The ratio obtained in a test crossis 3 : 1.

15. Assertion (A) : Each restriction endonuclease recognises a

specific palindromic nucleotide sequence in
DNA.

Reason (R): The palindrome in DNA helps in formation of
sticky ends during recombinant DNA
technology.

16. Assertion (A) : The relation between species richness and area
for birds living within a region, turns out to be
a rectangular hyperbola.

Reason (R): It is observed that within a region, species
richness decreases with an increase in explored
area.

SECTION B

17. Write the specific location and function of Leydig cells in a

human male. 2

18. Write the basis on which Alfred Sturtevant constructed the

‘gene map’ while working with Drosophila. 2

57(B) Page 13 of 23 P.T.0.
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Mention the kind of immunity provided by cellular barriers.

Write two examples.

(a) Name the technique used to separate DNA fragments.

(b) Why and how do DNA fragments separate under an

electric field ?

(a) (i) State what is a standing crop.

(1i1) How is it measured ?
OR

(b) (1) Mention the role of decomposers in a detritus food
chain.

(i1) How do these decomposers meet their energy
requirements ?

SECTION C

Explain the structure and function of each of the three main

parts of the fallopian tube in a human female.

(a) Name the pollinating agent used by majority of plants.

(b) Explain the features of stamen, pollen grains and stigma

of a maize plant that favours its pollination by wind.

3

Page 15 of 23 P.T.O.
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(a) How would you calculate the length of DNA double helix

in a cell ?
(b) How is a long polymer like DNA packaged in a

prokaryotic and a eukaryotic cell ? 3

Different aged rock sediments contain enough evidence

supporting evolution of life on earth. Justify. 3

(a) What is a vaccine ? Give an example of a disease which is
completely eradicated, and three other diseases that have
been controlled to a large extent by the regular and

monitored use of vaccines. 3

OR

(b) Mention any six common warning signs of drug and

alcohol abuse noticed among youth. 3

Which larger class of enzymes do restriction enzymes belong
to ? Mention any two examples of restriction enzymes and

explain the function of any one of them. 3
Explain the following population interactions with the help of

an example each. 3
(a) Mutualism

(b) Commensalism

(c) Ectoparasitism
Page 17 of 23 P.T.O.
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SECTION D

The fact that DNA replicates semi-conservatively was shown
first in E. coli and subsequently in higher organisms, such as
plants and human cells, experimentally.

Meselson and Stahl gave an experimental proof of it in E. coli.
Recall the experiment and answer the following questions :

(1) (a) Write the nature of the DNA obtained at the end of
the It generation and why.

(b) Mention the nature of DNA obtained at the end of
the IT" generation and why.

(ii) Why was 14N used at definite intervals of time ?

(i1i) (a) Write the conclusion drawn by Meselson and Stahl
at the end of their experiment.

OR

(b) Why was cesium chloride gradient centrifugation
used in this experiment ?

Personal and public hygiene are very important for prevention
and control of many infectious diseases. These measures are
particularly essential where the infectious agents are
transmitted through contaminated food and water. Drinking
water and food contaminated by faecal matter are the main
sources of infection.

Answer the questions given below :

(i) Name any two diseases spread through contaminated
food and water.

(i1) Mention any two specific symptoms of the diseases
mentioned above.
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(iii) (a) Write the scientific names of the causal organisms

(a)

(b)

(a)

of these diseases.

OR

(b) Name a carrier that spreads such a disease and

how.

SECTION E

Describe the events that occur in the (1) ovary, and
(2) uterus, of a normal human female during the

following phases of the menstrual cycle : 5
(i) Menstruation
(i1) Follicular phase
(iii)) Luteal phase
OR
(i) Differentiate between Parthenocarpy, Apomixis and
Polyembryony by taking an example of each.

(i1) State the significance of Apomixis. 5

(i) Give reasons why Mendel’s work on inheritance

remained unrecognised from 1865 to 1900.

(i1) Write the kind of scientific invention helped in the

rediscovery of his work. 5

OR
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Two different couples come to an orphanage claiming to

be the parents of a child who had been in the orphanage

for almost eight years. This child now wishes to know the

identity of his biological parents.

(1)

(i1)

(1)

(i1)

(iii)

Name the identification technique that can settle
this dispute.

Explain the steps followed in this technique.

Mention any two conventional methods for
detection of a disease.

Name any two molecular diagnostic techniques
used for detection of a disease. Explain any one of
them.

Why are these methods preferred more than the
conventional methods ? Explain.

OR

Explain the role of biotechnology with the help of one

example each in :

1)
(ii)

Developing human insulin.

Developing pest resistant plant variety.
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