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

(i)
(ii)
(iii)
(iv)
(v)

(vi)

(vii)

This question paper contains 33 questions. All questions are
compulsory.

Question paper is divided into five sections — Sections A, B, C, D
and E.

Section A — questions number 1 to 16 are multiple choice type
questions. Each question carries 1 mark.

Section B - questions number 17 to 21 are very short answer type
questions. Each question carries 2 marks.

Section C - questions number 22 to 28 are short answer type
questions. Each question carries 3 marks.

Section D — questions number 29 and 30 are case-based questions.
Each question carries 4 marks. Each question has subparts with
internal choice in one of the subparts.

Section E - questions number 31 to 33 are long answer type
questions. Each question carries 5§ marks.

(viit) There is no overall choice. However, an internal choice has been

(ix)

provided in Sections B, D and E of the question paper. A candidate
has to write answer for only one of the alternatives in such
questions.

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

SECTION A

Questions no. 1 to 16 are Multiple Choice Type Questions, carrying
1 mark each. Choose the best option. 16x1=16

1.

In a megasporangium, the hilum represents the junction
between which two parts ?

(A) Ovule and Funicle

(B) Placenta and Funicle

(C) Micropyle and Funicle

(D) Nucellus and Funicle
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2.  Choose the correct option from the following that ensures the
stability of double-helix structure of DNA.
(A) It is made up of two polynucleotide chains, where the
backbone is constituted by sugar-phosphate.
(B) The two strands are parallel to each other.
(C) The bases are paired by carbon bonds.

(D) The plane of one base pair stacks over the other in double
helix.

3. A man has a history of haemophilia in his family and to his
surprise only male members have the disease. Select the
correct reason for the transmission of the disease :

(A) From unaffected carrier female
(B) A metabolic disease in the blood of a female
(C) When the parents are unaffected carriers for the gene

(D) When male member has a dominant gene for this disease.

4. A contraceptive method used by human females, popularly
called ‘pills’ are to be taken :
(A) All days in a month
(B) Every alternate day in a month
(C) For 21 days after menstruation
(D) For 21 days after ovulation

5.  Which one of the following will not allow a molecule to act as a
genetic material ?
(A) Ability to generate its replica
(B) Ability to mutate
(C) Ability to express itself in the form of Mendelian
characters

(D) Ability to easily breakdown structurally and chemically
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6. Select one option from the following which is a chromosomal

genetic disorder :

(A) Cystic fibrosis
(B) Phenylketonuria
(C) Haemophilia

(D) Turner syndrome

7.  Which one of the following acts as the inducer in the lac operon ?
(A) Glucose
(B) Galactose
(C) Hexose
(D) Lactose

8. XX’ (female) and XY’ (male) type of sex-determination is seen

in which one of the following options ?
(A) Human and Drosophila

(B) Fowl (birds) and Grasshopper
(C) Drosophila and Grasshopper
(D) Fowl (birds) and Drosophila

9. Choose the correct option that shows the right material used

for fermentation to make the drink “Toddy’ :
(A) Sap from palms

(B) Fish and Prawns

(C) Soyabean and Corn

(D) Bamboo shoots and Rice
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10. Choose the correct option which gives the most accepted line of

descent in human evolution :

(A)

(B)

()

(D)

Homo habilis — Ramapithecus

Homo sapiens

Ramapithecus — Homo habilis

Homo sapiens

Homo habilis — Homo erectus

Homo sapiens

Homo sapiens — Homo erectus
Homo habilis

— Homo erectus

— Homo erectus

— Ramapithecus

— Ramapithecus

11. Choose the correct option by which the genetic defect ADA

(Adenosine Deaminase) deficiency can be cured permanently :

(A)

(B)

(C)
(D)

By periodic infusion of genetically

lymphocytes having functional ADA (cDNA)

engineered

If gene isolated from bone marrow cells producing ADA is

introduced into cells at early embryonic stage

By giving ADA injections
By Enzyme Replacement Therapy

12. The biogas produced by fermentation of cellulosic material,

cattle-dung, etc. comprises of which of the following gases ?

(A)
(B)
(C)
(D)

Methane and Carbon monoxide

Methane, Nitrogen and Hydrogen

Methane, Carbon dioxide and Hydrogen

Methane and Nitric oxide
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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) 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 mnot 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.

13. Assertion (A) : Effective pollination occurs as a result of a
continuous dialogue between pollen grain and
pistil.

Reason (R): This occurs due to chemical components
produced by the pistil.

14. Assertion (A) : Viruses having RNA genome and shorter life
span mutate and evolve faster.

Reason (R): RNA is a better genetic material than DNA.

15. Assertion (A) : Cancer-causing viruses called oncogenic viruses
have genes called cellular oncogenes.

Reason (R): Proto oncogenes have been identified in the
normal cells which, when activated, could lead
to oncogenic transformation of the cells.

16. Assertion (A) : Bacterial cells must first be made ‘competent’
to take up DNA for transformation with
recombinant DNA.

Reason (R): Since DNA is a hydrophilic molecule, it cannot
pass through the cell membrane.
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17. (a)

(b)

18. (a)

(b)

SECTION B

(1)  Where are Sertoli cells and Leydig cells located in

human males.

(i1) What is the role of the hypothalamic hormones

produced at puberty in human males ? 2

OR
(1)  Point out one major difference between the function
of the urethra of male and female in humans.

(i1) Where is the acrosome located in human sperms ?

Write down its function. 2

Write the scientific name of the fruit fly. Why did Morgan
prefer to work with fruit flies for his experiments ? State
any three reasons. 2

OR

When a plant bearing red (RR) flowers is crossed with a
plant bearing white flowers (rr), the progeny in Fq is (Rr)

pink flowers. Identify the type of inheritance shown by
the plant. Write its genotypic and phenotypic F9 ratio

and give one example of plant showing such inheritance. 2

19. Write the scientific name of causal organisms of elephantiasis

and ringworm in humans. Also mention the body parts affected

by them. 2
20. How is agarose gel obtained and what is its use in

biotechnology ? 2
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21. (a) (i) Define Carrying Capacity used in Logistic growth
curve. Give its symbol.

(i1) Why is exponential growth curve a myth ? 2

OR

(b) (i) Give two specific reasons why earthworm is known
as a farmer’s friend.

(i1) Which are the two factors that inhibit decomposition
of the soil ? 2

SECTION C

22. (a) Even though each pollen grain has two male gametes,
why are at least ‘10’ pollen grains and not ‘5’ pollen
grains required to fertilise ‘10’ ovules present in a

particular carpel ? Explain.

(b) Explain why banana is a parthenocarpic fruit. 3

23. Write three differences between spermatogenesis and

oogenesis. 3

24. Explain continuous and discontinuous synthesis that occur in
the process of DNA replication. Name the enzyme that joins

discontinuously synthesised fragments of DNA. 3

25. (a) What are satellite DNA ?

(b) How can satellite DNA be separated from the genomic
DNA ? Explain.

(c) State the basis of DNA fingerprinting. 3
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26. Why does the organic farmer try to preserve beneficial

predatory and parasitic insects ? 3

27. State the use of Bioreactors. Name a commonly used
bioreactor. Also write down the advantages of having stirrer

and sampling ports in the bioreactor. 3

28. What happens when the predator overexploits its prey ? Give
any two examples of the methods adopted by prey species to

overcome predation. 3

SECTION D

Questions No. 29 and 30 are case-based questions. Each question

has 3 sub-questions with internal choice in one sub-question.

29. Read the following passage and answer the questions that
follow : 4
A study was conducted in a population based on the
characteristics of height. Variants were found as tall, medium
and short stature where medium height individuals were
found to be maximum in the population. Considering the
operation of natural selection on this trait (height), answer the

following questions :

(a) Name the three different operations/pattern by which
natural selection can affect the frequency of height in a

population.
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(b) Which pattern is represented by maximum numbers ?
Why ?

(c) (1) Write any two factors that lead to a change in

future generations.

OR

(¢c) (11) What is Founder effect ?

30. Read the following passage and answer the questions that
follow : 4
A group of friends went into a forest. One of them was bitten

by a snake. He was given an injection by the doctor.

Answer the following questions based on this information :

(a) What did the injection contain ?

(b) What is this type of treatment known as ? Explain briefly.

(c) (1) Apart from snakebite, give any other example

where similar treatment is given.
OR

(c) (1) A friend is already exposed to weak or dead
microbes. His body has produced antibodies
against the antigens. Name the type of immunity

developed.
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T Golgeh H FeAlHT shl iedTied i &g o forwarsti =t
STTETIhHT 1T & 3TehT JUI ShITTT |
U o ISR 81 o HIOT GHARTSI ShT = 3ToheR T
S SsharT Wi STt @ | ST ST T §HETST |

JTAAT
HTEAH § TN SIUAT TR i (1) o TeAq Sy shifrent
! fohe TR “TeFH” ST ST & 2
foeTTdir (amedt) ST bl qRUIST ISRl (A1e aUr T
FIfITeRTeAl) T Tfawe e aht 1= fafer st == shifere |
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31. (a)

(b)

32. (a)

(b)

(1)

(i1)

(iii)

(1)

(i1)

(iii)

(i1)

(1)

(i1)

SECTION E

Describe the steps that lead to double fertilisation
and triple fusion.

Endosperm may be fully consumed by the
developing embryo or may persist in the mature
seed. Give an example of each type.

What is meant by epicotyl and hypocotyl region of a
seed.

OR

Trace the events that occur following copulation
(coitus) leading to zygote formation in human
reproduction.

Name the mitotic division the zygote undergoes as
it moves through the isthmus of the oviduct.

Mention any two functions of the placenta.

Describe the features that are required to facilitate
cloning into a vector.

Selection of recombinants due to inactivation of
antibiotics is often considered to be a cumbersome
procedure. Explain giving reason.

OR

How is a bacterium cell made ‘competent’ to take up
recombinant DNA from the medium ?

Discuss the other methods in which alien DNA can
be introduced into the host cells — in plant as well
as in animal cell.

5
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33. (%)

)

(1)

(i)

(1)

(ii)

Ig ATTEIfhd i aTaT § o 37ifpg stifhe et o
QO] YT S o TeA fore €T qeh (83 ohT) et shidl
21 38 70 § Sfera <ifirek e (Segere fedie) qem & (3
DT (RIEHITATH) T JUH HINY | ek off= & et
Ui foRam o Jehr T +ft Seaig I |

ST LR TR T 6 foehT <hl SR & 2 36 4 H 36

JehT ohT TaIeh e STTa9d e T & 2

HAYAT

< HROT &0 T AT HIT foh IUTeR{eseiar &= & watfaeh
e fafererar o= T B 2 |

Stg-forforerar sht &ffa s =T sHroT 3 gt ST |
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33. (a)

(b)

(1)

(i1)

(1)

(i1)

It is amazing to observe the extent to which a plant
adapts itself with its pollinator in Ophrys. Describe
‘sexual deceit’ and ‘pseudocopulation’ observed in
this flower and also mention the type of interaction

that occurs.

What is the type of evolution observed ? Why is

such kind of evolution necessary in this case ?

OR

Explain, giving three reasons, why tropics show the

greatest level of species diversity.

List four causes of biodiversity loss.
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