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General Instructions :

Read the following instructions 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 — Section A, B, C, D and E.

(iit) 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 are 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 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. In a pedigree analysis, [ =) represents :
(a)  Unrelated mating
(b)  Affected individuals
(c) Consanguineous mating

(d) Non-identical twins

2. Which one of the following options is mot the function of human
placenta ?

(a)  Supply of oxygen and nutrients to the embryo
(b)  Production of estrogen
(c) Removal of carbon dioxide and waste materials from the embryo

(d) Secretion of relaxin hormone
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3. The graphical representation to calculate the probability of all possible
genotypes of offsprings in a genetic cross is called :

(a)  Pedigree analysis
(b)  Karyotype
(c) Punnett Square

(d)  Chromosome Map

4, Plasmids are suitable vectors for gene cloning because :

(a)  They are small circular DNA molecules which can integrate with
the host chromosomal DNA.

(b)  They are small circular DNA molecules with their own origin of
replication site.

(c) They can shuttle between prokaryotic and eukaryotic cells.

(d)  They carry antibiotic resistance genes.

5. In Eukaryote cell cycle, DNA replication occurs during :
(a)  Gip phase (b)  Gg phase
(c) S phase (d)  Gg phase

6. Identify the molecules A and B shown below and select the option that
gives their source and use correctly.

OH

NS
O
H
A B
Molecule Source Use
(a) A-Cocaine Erythroxylum Helps in transport of Dopamine
(b)  B-Heroin Cannabis sp. Depressant
(c) B-Cannabinoid Atropa sp. Euphoria

(d)  A-Morphine Papaver sp. Sedative and painkiller
57/C/3 ~N~~ Page 5 P.T.O.
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7. Select the option that correctly matches with the labelling in the given
diagram of T.S. of an apple which categorizes it as a false fruit.

(a) P —Thalamus (b) Q — Seed
(0 R -—Endocarp (d) S —Mesocarp

8. Nematode resistant tobacco plants have been developed by introduction
of the DNA that produces :

(a)  Toxin protein

(b) A particular hormone

(c) Sense and Antisense RNA
(d)  Only Sense RNA

9. Exponential growth in plants can be expressed as :
(a) Li=Lg+rt (b) W;=Wjert
(0 Wy=Wgert (d W;=Wy+ert

10. The two intermediate hosts which the human liver fluke depends on to
complete its parasitic mode of life cycle so as to facilitate its
parasitisation of its primary host are :

(a)  Snail and mosquito

(b)  Fish and human being
(c) Snail and fish

(d)  Mosquito and fish

57/C/3 ~N~~ Page 7 P.T.O.
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11. The vector for ‘T-DNA’ is :

(a)  Escherichia coli

(b)  Agrobacterium tumefaciens

(c) Thermus aquaticus

(d)  Bacillus thuringiensis
12. Choose the pair that is incorrectly matched.

(a)  Khasi and Jaintia Hills — Meghalaya

(b)  Aravalli Hills — Karnataka

(c) Western Ghats — Maharashtra

(d) Chanda and Bastar areas — Madhya Pradesh
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), (¢) 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 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.

13. Assertion (A) :
Reason (R) :
14. Assertion (A) :
Reason (R) :
15. Assertion (A) :
Reason (R) :
16. Assertion (A) :
Reason (R) :
57/C/3

Adaptive ability has a genetic basis and is inherited.

Fitness is the end result of the ability to adapt and get
selected by nature.

Banana is a parthenocarpic fruit.

It develops only from the ovary.

Cervical caps and vaults are barrier methods of
contraception used by human females.

They prevent conception by phagocytosis of sperms.

Cocaine produces a sense of euphoria and energy.

It interferes with the transport of neurotransmitter
dopamine.

-~~~ Page 9 P.T.O.
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17.

18.

19.

20.

21.

22,

SECTION B

Differentiate between Follicular phase and Luteal phase of the Menstrual

cycle in human females on the basis of the following criteria : 2
(a)  Days of their occurrence in the cycle

(b)  Stage of the follicle

(c) Hormones influencing the phases

(d) State of endometrium

The male and female flowers of corn plant (maize) are well adapted for

pollination by wind. Justify. 2

Write the scientific name of any one species of filarial worm that causes

filariasis. Mention the mode of infection of the disease and its effect on

the body. 2
“DNA cannot pass through cell membrane of bacteria.” Why ? How is a
. . 1 1
bacterial cell made competent to take up foreign DNA ? 3 +1 3 =2
OR
(a) Why is a restriction enzyme so called ?
(b)  Give any two examples of restriction enzymes. 2

List the different criteria (4 points) that a molecule must fulfil to act as a

genetic material. 2

SECTION C

(a) Mention the difference between the ‘R’ strain and ‘S’ strain in

Streptococcus pneumoniae.

(b)  Write the steps followed by Griffith during the course of his
experiment and the conclusion he arrived at, at the end of his

experiment. 3

57/C/3 ~N~~ Page 11 P.T.O.
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23. Study the diagrammatic representation of the sex chromosomes with
locations of the genes of two traits, based on the dihybrid cross carried in

Drosophila by T.H. Morgan.

? J . of

Yy W y'w' W m w " m’
o o e— ) - — 1 )
y w W m
Yellow, white Wild type White, miniature Wild type
A B

Answer the questions that follow :

(a)  Identify the traits denoted by ‘y’, ‘W’ and ‘m’. Also write their

contrasting forms. 1

(b)  What was the percentage of recombinants obtained in Cross A and

Cross B respectively by Morgan ? 1

(c) Write the explanation that Morgan gave for such a percentage. 1

24. Name the antibiotic that was used to treat wounded soldiers in World

War II. Explain its chance discovery. 2

Name the scientists who were awarded the Nobel Prize for this discovery. 1

25. (a) Draw a neat diagram of a mature angiospermic embryo sac and

label any four cellular components.

(b)  Write the function of filiform apparatus. 3
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26. (a) State the various defence mechanisms the following organisms

have evolved with, to protect themselves from predators :

1
i Frogs —
(i) g p
(i1)  Monarch butterfly 1

(iii) Plants (Morphological and chemical defence against
herbivores) 1 L

OR

(b) 1) Fill in the blanks (P), (Q), (R) and (S) in the following chart

of ecosystem. 2
57 ]
Comprises
[TERRESTRIAL ]
Components
‘P’ ?
Definition
Comprises
et ]
| water |

(ii1) Name the two types of food chains responsible for the flow of

energy in the ecosystems represented in the above diagram. 1

57/C/3 ~N~~ Page 15 P.T.O.



£

27. T Nideia USTSH U ffRTe e 0] 7 0= & 346 e | faviioa & adr & | 7
Wl W Tk doheleh o1 TN f3ham T e I giors skt = few u e g awilan
T 2 | Ferst ot Srear R o T et et % 3 fefe |

+ -

(a) S ok 1ok ST ITH AT SHRT 323 [IRGT |
(b) TfTRad =ROM § 3TYATE ST ST SRATIAITE ehY ST shifaie :
(1) SO T ST STet ATear ST 17 QT SHeh! fehT

(i) ST o7 S qr fFewgor

28. & ARRGd &I 6T T § THesy foh fore wmfy o fafim daon w et
0T Sh TR R TR BT R |

57/C/3 ~~~~ Page 16



27. A restriction enzyme digests a certain DNA into fragments. The
fragments are subjected to a technique, the result obtained is in the

illustration given below. Observe and answer the questions that follow.

I Fs ' I s . -~ }Wells

(a) Name the technique and its purpose.

(b)  Explain the procedure carried out under the following steps :
1) Matrix used and its role

(ii)  Staining and extraction of the DNA 3

28. Explain with the help of a diagrammatic representation, how natural

selection operates on different traits in a population. 3

57/C/3 ~N~~ Page 17 P.T.O.
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SECTION D

Questions number 29 and 30 are case-based questions. Each question has

subparts with internal choice in one subpart.

29. An illustration given below was on the display board in the class. Study

the illustration and answer the questions that follow.

DNA isolated

Gene of interest\ \
or passenger DNA ©

/'

% ) Plasmid Vector

) (a) Name the particular technique shown. 1

Human Cell

OR

(b) Name the enzymes needed to isolate the DNA from bacterial

and fungal cells respectively. 1

(i1)) Taking the help of the illustration, explain the steps used by the
scientists at Eli Lilly Company to produce a drug that proved to be

highly beneficial to diabetic patients. 3
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30. The diversity of plants and animals is not uniform throughout the world
but shows a rather uneven distribution. Study carefully the illustrations

‘A’ and ‘B’ given below. Answer the questions based on them.

. Deciduous
Coniferous F ores§ Rainforest

.m !

Ice

ot % o
Arctic /7" n et Mo

X
g 1400 .
e Ye »
3 1200 4
) .
% 1000 .
£ 800 volll
Eg : teleepst,
600 ®e %o
’5 .'. . *
S 400} i * o [
= 150.,3
= 200. ] R °'.-“c.
80 60 40 20 10 20 40 60
Pole equator > Pole
Figure B
1) (a) Mention the pattern of biodiversity that you observe in
Figure A. 1

OR
(b)  Figure B shows number of bird species. Identify the
countries marked X’ and Y. 1
(i)  Explain the three reasons for the pattern of biodiversity that is
observed in Figure A. 3

SECTION E

31. (a) (1) When does oogenesis in a human female get (1) initiated,

and (2) completed ? 1
(i1)  Starting from oogonia, explain the changes that it undergoes
leading to the formation of a mature Graafian follicle. 4
OR
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(b)

32. (a)
(b)

33. (a)
(b)

51/C/3

(i)

(i1)
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(i)
(i1)
(iii)

(iv)

(i)

(i1)

TEIT Hen (i SHRIT)
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(1) HeT o U8 o A o 4T o forehed Tfolt aet &1 UTelt o Tohel Hoht shid qelT
(2) TfeTzTa o I 1 o foepedt Ternl aret &1 Wl o HE Tohl L hid
F,, 4t 7o SH1ST | 3k ATATHT o Yot o fevuuft hifsa |

(1)

(i1)

(iii)

AT

hn 3TRUAT 7 fo&qa €9 fAARIT | 37 FITAHTAT 7 TRR TAT TSTSH AT
T ferflee St 58 sreifiad id € |

FIT I€ TF UG © ? Uh THRTHE 3 7 o [T 56k Toho bt
ST HITSTT | 36 3] o1 T oA |

SHIRTHTSA H IThT HfHhT o el § TH-HACAT T A-3TRTA & AT
farte ifs |
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32. (a)
(b)

33. (a)
(b)

57/C/3

) Draw a diagrammatic sectional view of a human
seminiferous tubule (enlarged) and label the following : 3

(1)  Cells that undergo spermiogenesis
(2)  Cells that nourish male gamete
(3)  Cells which undergo Meiosis I and Meiosis 11

(11) State what is Seminal Plasma. Mention its constituents and
function. How is it different from semen ? 2

Explain the following with reference to ‘Cancer’ :

) Contact Inhibition 1
(i1)  All normal cells have proto-oncogenes 1
(iii) Name of carcinogens and their role 1
(iv)  Difference between benign and malignant tumours 2
OR

) Why is it necessary to treat sewage water before it can be

discharged into rivers and streams ? Explain different steps

carried out in the treatment of sewage water and the
production of fuel during this process. 4

(i1))  Mention the initiative taken by the Ministry of Environment

and Forests to save the major rivers of our country from
pollution. 1

Work out a monohybrid cross up to Fy generation (1) between two

pea plants (2) between two Antirrhinum plants, both having

contrasting traits with respect to colour of the flower. Comment on
their pattern of inheritance. 5

OR

) Expand hnRNA. Name the type of cells and the enzyme that
transcribes it. 1 é

(i1) Is it a precursor ? Explain the process that it undergoes to
. . 1
become a functional molecule. Name this molecule. 25

(i11)  Differentiate between mRNA and tRNA with respect to their
roles in the cells. 1
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