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

(1) 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

(iti) In Section A — Questions no. 1 to 16 are multiple choice (MCQ)
type questions, 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.

(vii) In Section E — Questions no. 31 to 33 are long answer (LA) type
questions carrying 8 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. Which one of the following option depicts the mode of action of a
hormone-releasing intrauterine device ?

(a) That makes the uterus suitable for implantation.

(b) That makes the cervix hostile to sperms.

(c) That decreases phagocytosis of sperms within the uterus.
(d) That increases sperm motility.
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(a) P-1, Q-ii, R-1ii, S-iv

(b) P-iii, Q-iv, R-i1, S-1

(c) P-ii, Q-1, R-iv, S-i11

(d) P-iv, Q-iii, R-1, S-11

3. SLUAT. 7] hl YR THeh a1 e Fereeh hi &1 galt & -
(a) Y — BIERE (b) WiEhe — e
(c) Shu — Tuffuda (d) A - TURETEE
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2. Column I lists the objectives of Reproductive and Child Health
Care (RCH) programme and Column II lists the purpose of these

objectives.

Column I Column I1
(Objectives of RCH (Purpose)
Programme)

P. Introduction of 1. To encourage the infected
sex-education in persons to consult experts
schools for timely detection and

proper treatment

Q. Advocating ii. To avoid social evils like
programmes for sex-abuse and sex-related
married couples crimes

R. Awareness of 111. To  discourage  children
problems due to from believing in myths
uncontrolled and misconceptions in
population growth sex-related matters

S. Knowledge and iv. Be aware of available birth
diagnosis of STD control options
infections

Which one of the following options correctly matches the
objective in Column I with the purpose in Column II ?

(a) P-i, Q-ii, R-iii, S-iv
(b) P-iii, Q-iv, R-ii, S-i
(¢) P-ii, Q-1, R-iv, S-iii
(d) P-iv, Q-iii, R, S-ii
3. The backbone (basic chemical structure) of a DNA molecule is
composed of :
(a) Sugar — Phosphate (b) Phosphate — Purine
(c) Sugar — Pyrimidine (d) Purine — Pyrimidine
57(B) Page 5 of 23 P.T.0.
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The correct reason for survival of certain moth population in

post-industrialisation period in England was due to :

(a)

(b)
(c)

(d)

the moths moved to a different type of vegetation and

survived.
the moths flew away to a different locality.

the moths that were able to camouflage their colour with
the background, survived.

the reproductive rate of  moths declined

post-industrialisation.

5. Column I lists some infectious diseases and Column II lists the

mode of their spreading. Identify the correct pair.

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

Column I Column 11

(Disease) (Mode of Spreading)

Typhoid (i) Vector-borne

Malaria (ii)  Contaminated food and water

Chikungunya (jii) Soil or infected towels

Pneumonia (iv) Airborne

6. Which one of the following option is mot a characteristic of

acquired immunity ?

57(B)

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

It is pathogen specific.
It is not characterised by memory.
On first contact it produces a primary response.

Subsequent encounter elicits a secondary response.
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7. Which one of the following options is a correct example of fungus
as a source organism ?

(a) Streptokinase — °‘clot buster’

(b) Yeast — commercial preparation of ethanol
(c) Butyricacid - organic acid

(d) Acetic acid — food item

8. The correct method of introducing alien DNA into the
appropriate host is :

(a) Microinjection — animal cell

(b) Incubating cells followed — nucleus of an animal
by temperature shocks cell/plant cell

(c) Biolistics — bacteria

(d) ‘Disarmed pathogen’ vectors — plants

9. In which one of the following population interactions are both
the partners benefitted ?

(a) Predation
(b) Commensalism
(¢c) Ammensalism

(d) Mutualism

10. Why are some species of insects and frogs cryptically coloured ?
(a) To attract the opposite sex
(b) To procure food
(¢) To survive adverse conditions

(d) To avoid detection by predators

57(B) Page 9 of 23 P.T.0.
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In an ideal pyramid of energy, the energy available to primary
producers is 10,000 J, whereas the energy available to the tertiary
consumer in this pyramid of energy will be :

(a) 1-0dJ (b) 100dJ
(¢) 1000dJ (d 10dJ

12. The largest species-rich taxonomic group of plants among the

following is :

(a) Fungi
(b) Angiosperms
(c) Algae

(d) Gymnosperms

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.

13.

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

(b) Both Assertion (A) and Reason (R) are true, but Reason
(R) is not the correct explanation of the Assertion (A).

(c) Assertion (A) is true, but Reason (R) is false.

(d) Assertion (A) is false, but Reason (R) is true.

Assertion (A) : Endosperm development precedes embryo

development.

Reason (R): Endosperm development occurs only in

dicotyledonous plants.

57(B) Page 11 of 23 P.T.0.
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14. Assertion (A) : ABO blood groups in humans exhibit the

phenomenon of co-dominance.

Reason (R): The first filial generation expresses both

parental and new characters.

15. Assertion (A) : Transgenic animals possess an extra (foreign)
gene in their DNA.

Reason (R): Transgenic animals can pass on the

manipulated genes to their offsprings.

16. Assertion (A) : Species diversity decreases as we move away

from the equator towards the poles.

Reason (R): Tropics have more species than temperate

regions.

SECTION B

17. (a) Whatis a ‘cervical canal’ ?

(b) When is it referred to as ‘birth canal’ ? 2

18. (a) Name the scientists who combined the knowledge of

chromosomal segregation with Mendelian principles.

(b) How did they explain the similarity in behaviour of

chromosomes and genes ? 2

57(B) Page 13 of 23 P.T.0.
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(a) Which of the pollinating agents is used in small

proportion by flowering plants ?
(b) Name the group of flowering plants which use this agent.

(c) Write two examples of aquatic plants where water is not

the pollinating agent. 2

What trait is coded by the piece of DNA which is introduced in
E. coli, a host bacterium, as compared to normal cells in

transformation as selectable markers ? 2

(a) The density of a population in a given habitat during a
given period, fluctuates due to changes in four basic

processes.

(1) Which two of them contribute to an increase in

population density ?

(11) Which two of them contribute to a decrease in

population density ? 2
OR

(b) (i) Distinguish between ‘J° and ‘S’-shaped population

growth curves.

(i1) Which curve is more realistic ? Why ? 2
SECTION C

Explain the role of different hormones that lead to ovulation in
a normal human female. Name the structure that is formed

after ovulation in the ovary and state its function. 3
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Explain the process of triple fusion and double fertilisation in
angiosperms.

Name the main enzyme involved in replication of DNA
in E. coli. List the two characteristics of this enzyme. What
would happen if the enzyme makes “mistakes” during
replication ?

‘Analogous structures are a result of convergent evolution.’

Explain with the help of an example from plants.

(a) List three features that are common between infections
like AIDS and Hepatitis-B.
OR

(b) (i) Mention the characteristic changes that you observe
in adolescence ? Why is it considered to be a

vulnerable phase ?

(i1) What does drug dependence lead to and why does it
happen ?

Explain the process of isolation of DNA from a plant cell, for

recombinant DNA technology.

Give one example for each of the following population

interactions :
(a) Morphological defence in plants against herbivores
(b) Chemical defence in animals against predators

(c) Brood parasitism
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SECTION D

The unequivocal proof that DNA is a genetic material came
from the experiments of Alfred Hershey and Martha Chase in
1952. They worked with viruses that infect bacteria and are
called bacteriophages.

The experiments were designed to ascertain whether it was
protein or DNA from the viruses that entered the bacteria.
Radioactive elements were used to label DNA and proteins in
the bacteriophages. Recall the experiment and answer the

questions that follow :

(i) (a) Why were viruses grown in medium containing

radioactive phosphorus ? 1

(b) What happened when viruses were grown in

medium containing radioactive sulfur ? 1

(i1) Why were bacteriophage and E.coli used in the

experiment ? 1

(iii) (a) Write the conclusion that Hershey and Chase

arrived at, at the end of this experiment. 1

OR

(iii) (b) Why was a blender used during this experiment ? 1
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30. Some helminths are known to be pathogenic to humans. A
healthy person acquires this helminth infection through
contaminated water, vegetables, fruits, etc. The common
roundworm, filarial worms live as parasites in humans.
Besides helminths some fungi also cause common infectious
diseases in humans. Maintenance of personal and public
hygiene is very important for prevention and control of many
such infectious diseases. Public hygiene includes proper
disposal of waste and excreta, periodic cleaning and
disinfection of water reservoirs.

(i) Name the causal organisms for filariasis and ringworm. 1
(i1) Mention two symptoms each of filariasis and ringworm. 1
(i11) (a) How do these diseases spread ? 2
OR
(i11) (b) Write two preventive measures each for filariasis
and ringworm. 2
SECTION E

31. (a) State the main purpose of conducting ‘Artificial
Hybridisation’ in plants ? Explain the process in detail.
What type of plants do not require this process ? 5
OR

(b) () Explain the structure and function of the three

major parts of a human sperm.

(i1) Mention the sperm count in each ejaculation of a

normal human male during coitus ? 5
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(iii)

(1)

(i1)

HAAAT
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List five reasons to explain why Morgan chose to work

with fruit flies, Drosophila melanogaster.

1)

(i1)

(iii)

(iv)

(i1)

(iii)

1)

(i1)

OR

List any two objectives of the Human Genome
Project.

Describe the two types of methodologies used for
this project.

Name the two hosts commonly used for cloning

during sequencing of genes.

Write the contribution of Frederick Sanger in

Human Genome Project.

What is the cause of ADA deficiency in children ?

Explain how gene therapy is used to cure this

deficiency.

Why does a patient require periodic infusion of

genetically engineered lymphocytes ?
OR

How has the process of RNA interference helped in
saving the tobacco plants from infestation by a

nematode ?

Name the part of the tobacco plant that is infected

by the nematode and mention the harm it causes.
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