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General Instructions :

Read the following instructions 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 — Section 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 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.

(vii) In Section E — Questions no. 31 to 33 are long answer (LA) type questions,
carrying 5 marks each.

(viii) 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)  Use of calculators is not allowed.

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 processes results in the production of

recombinants in future generations ?

(1) Mutation

(i1) Independent assortment during meiosis I
(i11)) Independent assortment during meiosis II

(iv)  Crossing over of bivalents

(a) (1v) only

(b)  (i1) and (iv)

(c) (1), (1) and (111)

d) (@), 1), (11) and (iv)
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2. Identify the region X’, the factor Y’ and the enzyme Z’ involved in the

process of transcription in prokaryote as shown in the schematic
representation given below.

‘X’
“ ~— 5
L1L
5’ 3’
‘Z}
‘Y’
Region X’ Factor Y’ Enzyme ‘7’
(a) Terminator Sigma (o) RNA polymerase
(b) Promoter Rho (p) RNA polymerase
(c) Promoter Sigma (o) RNA polymerase
(d)  Promoter Sigma (o) DNA polymerase
3. The status of the human population reflected in the human age pyramid

given below 1is :

Post-Reproductive

Reproductive

Pre-Reproductive

(a)  Declining population
(b) Stable population

(c) Expanding population
(d) Extinct population
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The graph plotted below is based on the data collected by biology
students with respect to the levels of oxygen at the specific points in the
river flowing outside their city. Which point in the graph indicates the
entry of untreated sewage in the river ?

— Dissolved oxygen

E’ T ) --- Mineral ions
Q N\
= % )
\ /
\\ ,/
—
(1) (1) (1) (iv)
Distance along River ——

(a) Point (1) (b) Point (i1)
(c) Point (i11) (d) Point (iv)

Given below are two columns. In Column I is the list of four enzymes and
in Column II is the list of functions of the given enzymes. Which one of
the following options shows the enzymes matched with their respective
functions correctly ?

Column I Column II
(Enzyme) (Function)
P. DNA Ligase i.  Removes nucleotides from ends of
DNA
Q. Restriction exonuclease ii. Extends primer on a DNA template
R. Taq polymerase iii. Joins the DNA fragments
S. Restriction endonuclease iv. Cuts DNA at a specific position
Options :
(a)  P-, Q-ii, R-iv, S-iii (b)  P-iv, Q-iii, R-ii, S-i
(c) P-i, Q-iv, R-iii, S-ii (d)  P-iii, Q-i, R-ii, S-iv

-~~~ Page 7 P.T.O.
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Study the DNA profiles obtained as a result of DNA fingerprinting of a
child X’ and three individuals 1, 2 and 3. Which one of the following

options shows the possible parents of the child X’ ?

Child Individual Individual Individual

X 1 2 3
— e
— —

(a)
(c)

1 and 2
1 and 3

(b)
(d)

Only individual 3

Select the option that gives the correct description of the process of

Natural Selection with respect to the length of the neck of giraffe.

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

N

—
Number of giraffes

Neck length in giraffe —

Stabilising selection as giraffes with longer neck lengths are

selected further.

Disruptive selection as giraffes with smaller and longer neck
lengths are selected.
Directional selection as giraffes with longer neck lengths are

selected.

Stabilising selection as giraffes with medium neck lengths are

selected.

o 2o ~2o 4
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(a) 325 (b) 650

(c) 1300 (d) 975

f= @ Wy fir v E | ww 1§ IR mitRus gRea & am for e § qen
WY I H 39 IR o MU alehl 1 guren T 8 | 39 fashed w1 WA
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(a) P-ii, Q-iv, R-iii, S-i

(b) P-i, Q-ii, R-iii, S-iv

(c) P-ii1, Q-1, R-iv, S-ii

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

fFrafefaa # @ fopm fomrew o sra:ate ufy &1 39 g |ifaa &AM 99T S
% 1Y TEl & | gad R T 7 ?

R G B bt
(a) | HIRERT | CEIETH facfrren ifirer @atoll w1 fospra
(b) | 39T TEISH Y FIU HI FHIHA
(c) | Tlifen HIR@RIT | TgioH SRS JshaT h1 FHRHA
(d) AT U5h.UH. U, gdel?lq EEALICARRTACERCT Gl 2

57/1/1 ~N~~ Page 10



8. Choose the option that gives the correct number of pollen grains that will
be formed after 325 microspore mother cells undergo microsporogenesis.
(a) 325 (b) 650
(c) 1300 (d 975

9. Given below are two columns. In Column I the names of four

contraceptive devices are given and in Column II the modes of action of
the contraceptives are given. Select the option where the contraceptive
devices are correctly matched with their respective modes of action.

Column I Column II
(Contraceptive devices) (Modes of action)
P. Lippes loop i.  Inhibition of ovulation
Multiload 375 ii. Phagocytosis of sperms in uterus
R. Subcutaneous iii. Causes thickening of cervical
Norplant mucous
S. Saheli iv. Makes cervix hostile to sperms
Options :

(a)  P-i, Q-iv, R-iii, S-i
(b)  P-i, Q-ii, R-iii, S-iv
(¢)  P-iii, Q-i, R-iv, S-ii
(d)  P-iv, Q-iii, R-ii, S-i
10. In which one of the following options does the endocrine gland correctly

match with its hormonal secretion and its function ?

Endocrine :
Gland Hormone Function
(a) | Sertoli cells Testosterone | Development of secondary sexual
characteristics
(b) | Placenta Estrogen Initiates secretion of milk
(¢) | Leydig cells Androgen Initiates the production of sperms
(d) | Ovary FSH Stimulates follicular development

57/1/1 ~N~~ Page 11 P.T.O.
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11. The organism used in construction of the first artificial recombinant DNA
by Cohen and Boyer in 1972 was :
(a) E.coli (b)  Salmonella typhimurium
(c)  Agrobacterium tumefaciens (d)  Bacillus thuringiensis
12. Who among the following challenged the patent right granted to the
University of Mississippi Medical Centre for ‘use of turmeric in wound
healing’ ?
(a) Mr. Ajay Phadke (b) Ms. Vandana Shiva
(c) Dr. Venugopalan (d) Dr. R.A. Mashelkar
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.

14.

(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) : A patient of ADA deficiency undergoing treatment for
gene therapy requires periodic infusion of genetically

engineered lymphocytes.

Reason (R): Lymphocytes are immortal.

Assertion (A) : A cattle egret and grazing cattle in close association is a

classic example of commensalism.

Reason (R):  As grazing cattle move through the field, they stir up and
flush out insects from the vegetation that otherwise might
be difficult for egrets to find and catch.

57/1/1 ~N~~ Page 13 P.T.O.
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15. Assertion (A) :

Reason (R) :

16. Assertion (A) :

Reason (R) :

Endosperm is completely consumed during the

development of embryo in ex-albuminous seeds.

Castor, pea and beans are all examples of ex-albuminous

seeds.

Birds like pigeon have heterogametic females whereas the

males are homogametic.

In pigeons, females have Z and W sex chromosomes

whereas males have ZZ sex chromosomes.

SECTION B

17. The diagram given below shows a developmental stage of human embryo.

Answer the following questions with reference to it :

(a) Identify and name the human embryonic stage shown.

(b) Mention its exact location in the normal pregnancy of a woman.

(c)  Write one function of each of the two parts labelled X’ and Y.

18. (a) From which end of the ovule, and how does the pollen tube gain its

entry into the embryo sac of a Hibiscus flower ?

(b) State the fate of the male nuclei present in the pollen tube.

57/1/1 ~N~~ Page 15 P.T.O.
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21.

22,
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(a) (1) Identify and name the structures ‘A’ and ‘B’ marked in the

image given below :

(B)

(i) State their importance in various biotechnology experiments.

OR

(b) Explain the process by which a bacterial cell can be made
‘competent’ to take up foreign DNA from its surroundings, using
divalent cations and temperature treatment.

Ecological pyramids give important information about the ecological
system, but do have some limitations. List any two limitations of
ecological pyramids.

India is the seventh largest country in the world in terms of total land
area including land and water. Write the value of the land area of our
country (in terms of percentage) of the world. Mention then, what makes
India one of the 12 mega diversity countries of the world.

SECTION C

With the help of a schematic diagram only, show in three steps,
the formation of recombinant DNA by the action of restriction
endonuclease — EcoRI and DNA ligase.

2
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23. Study the given pedigree chart and answer the questions that follow.

O__D Gen I (Parents)

1 ] | 3&—[| Gen II
1 2‘ 30 4&) Gen III

(a) Is the trait given in the chart dominant or recessive ? Give reason in
support of your answer.

(b) Is this trait autosomal or sex-linked ? Give reason in support of
your answer.

(c) Write the possible genotypes of the children numbers ‘1’ and ‘3’ of
the second generation. 3

24. (a) Write the characteristics of ‘stem cells’.
(b) From where can one obtain ‘stem cells’ in humans ?

(c) State any two applications of ‘stem cells’ in curing human diseases. 3

25. (a) Differentiate between malignant and benign tumours.

(b) Name and explain the most feared property of a malignant tumour. 3

26. Treatment of wastewater is done in a sewage treatment plant to make it
less polluting. Explain the following with reference to this treatment
process : 3

(a) Primary sludge
(b) Activated sludge

(c) Anaerobic sludge digesters

27. (a) Name the two primate ancestors of the present day humans, who
existed approximately about 15 million years ago.

(b) According to geological records, when and where did
Australopithecines live ?

(¢) Give two differences between Homo habilis and Homo erectus. 3
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28. (a) () Expand the abbreviations given below, used for different
modes of assisted reproductive technologies : 2
(1) ZIFT
(2) ICSI
3) IUT
(4) GIFT

(ii) Which one of them cannot be considered as a procedure of
IVF ? Give reasons in support of your answer. 1

OR
(b) Differentiate between the following : 3

(i)  Perisperm and Pericarp
(ii1) Syncarpous pistil and Apocarpous pistil

(111) Plumule and Radicle
SECTION D

29. Gene expresses itself in a cell system as a protein/enzyme. How does an
expression of gene occur in a cell system and when does it need to
occur, and how the gene expression is regulated in a prokaryote cell
system was studied by the combined efforts of Jacque Monod, the
biochemist and Francois Jacob, the geneticist. For their work on lactose
metabolism in E. coli and introducing the concept of “/ac operon” they
were awarded the Nobel Prize in 1965.

(a) Why is lac operon said to be a transcriptionally regulated system ? 1

(b) Itis said that “the lac operon has to be operational at a very low level

in the bacterial cell all the time.” Justify. é
(¢) Why is the regulator gene in lac operon marked as 1’ gene ? é
(d) Draw a schematic diagram of lac operon in absence of inducer in the
culture medium of the bacteria. 2
OR
(d) Draw a schematic diagram of [lac operon in the presence of inducer in
the culture medium of the bacteria. 2
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30. Study the diagrammatic representation given below of the Earth with
regions marked ‘A’ and ‘B’ respectively. Answer the questions that follow.
90° N

S e\
/ EQUATOR 0° "
\ 30° S

\ 60° S

90° S

(a) Write the observations made regarding the species diversity when
moving from region ‘A’ to region ‘B’. Give two reasons also. 3

(b) Stating the reason, mention the approximate number of bird species
recorded in India. 1

OR

(b) Name the region in the world that records the greatest biodiversity
and mention why. 1

SECTION E

31. (a) Meselson and Stahl carried out an experiment to prove the nature of
DNA replication. Recall the experiment and answer the following
questions.

(i)  Which two types of nitrogen were used by them in their
experiment and why ?

(ii)) Why did they take samples of E. coli at definite time intervals
for their observation ?

(iii) State the role of caesium chloride density gradient in their
experiment.

(iv) Write the conclusions they arrived at. 5
OR
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(b) (i) A true breeding tall pea plant with round seeds is crossed with
a recessive dwarf pea plant having wrinkled seeds. Work out
the cross up to F, generation giving the phenotypic ratios of

F, and F, generation respectively.

(ii) State the Mendelian principle that can be derived only with the

help of such a cross.

32. (a) A time-bound vaccination programme is followed for the children in
our country from their birth up to ten years of age. A graph plotted
below shows the effect of the vaccination followed by infection by the

same pathogen, and the antibody concentration in the blood of the
child.

Antibody concentration in Blood

- I

TN { Reinfection with same pathogen

Vaccine is administered here

O 50 100 150 200 250 300 350 400 450 500

—> Days after administration of vaccine

(

(i) Explain why the administration of a vaccine causes an

increase in the antibody concentration.
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(b)

(ii) If the child is infected with the same pathogen almost four

months later, the antibody concentration in his/her blood

increases very fast. Explain why.

(iii) A table given below gives information about different types of

immunity and how they are attained. Identify ‘P’, ‘Q’, ‘R’, S’

and T in the table.
. Presence
. Type 9f PrOdl.lCtlo.n of memory Mode attained
immunity | of antibodies
cells
(1) | Natural, Yes ‘P ‘QY
active
(2) | Natural, No R Across the
passive placenta  during
pregnancy/breast
feeding
(3) | Acquired, S Yes Getting a vaccine
active during breast
feeding
(4) | Acquired, T No Getting an
passive injection of
antibodies
OR

(i)  What is the chemical name of ‘smack’ ? Why is the consumption

of smack considered as an abuse ?

(ii) Name the source plant and one effect of the following drugs on

the human body :
(1) Marijuana
(2)  Cocaine

(3)  Morphine
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33. (a) Study the diagram given below showing the modes of pollination.

Answer the questions that follow.

(1)

(ii)

(ii)

The given diagram shows three methods of pollen transfer in

plants. What are the technical terms used for pollen transfer

methods ‘1’, 2’ and ‘3’ ?

How do the following plants achieve pollination successfully ?

(1) Water lily

(2) Vallisneria

Flowering plants have developed many devices to avoid
inbreeding depression. Explain one hereditary and one

physiological device which helps plants to achieve this target. 5

OR
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(b) Observe the diagram given below showing the menstrual cycle of a

normal human female and answer the questions that follow :

Numbers indicate the days of the menstrual cycle

(i) What are the suitable technical terms used for the following ?
(1) Days1-7
(2) Days 8- 12
(3) Days 16— 28
(4) Days 13- 15
(ii)  Explain the role of ovarian and pituitary hormones during the
following time periods :
(1) Days8-12
(2) Days13-15
(3) Days 16— 28
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General Instructions :

Read the following instructions very carefully and strictly follow them :

(1)

(it)

(i1i)

(iv)

(v)

(vi)

(vii)

(viii)

(ix)

This question paper contains 33 questions. All questions are compulsory.
This question paper is divided into five Sections — A, B, C, D and E.

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

In Section B - Questions no. 17 to 21 very short answer (VSA) type questions,
carrying 2 marks each.

In Section C — Questions no. 22 to 28 are short answer (SA) type questions,
carrying 3 marks each.

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.

In Section E - Questions no. 31 to 33 are long answer (LA) type questions
carrying 5 marks each.

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.

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.

Choose the set of sex determining chromosomes that indicates the correct

sex of the respective organism.
(a) Homozygous sex chromosomes (ZZ) determine female sex in birds
(b)  XO type of sex chromosomes determine male sex in grasshoppers

(c) XXY condition in humans, as found in Turner Syndrome,

determines male sex

(d) Homozygous sex chromosomes (XX) produce male sex in

Drosophila
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Given below is a list of steps Meselson and Stahl carried out in their

experiment to prove that DNA replication is semi-conservative. Select the

option that gives the correct sequence of steps followed by them.

(1) Bacteria transferred to a N'* medium and sampled every

20 minutes.

(ii)  All bacteria contain hybrid DNA (N DNA and N'° DNA).

(iii) Bacteria grown in N'° medium for many generations.

(iv)  All bacteria contain N15 DNA.

(v)  Bacteria contain either all N'* DNA or all hybrid DNA.

(a) (i) > (iv) - (@il) —» 1) > (v)

(b) (1) — () — (v) = ({v) — (i)

(c) (ii1) — (iv) - (1) - {1 — (v)

(d)  (v) —> (Gil) - (1) > (v) - (1)

Identify the option that gives the correct type of evolution exhibited by

the two animals shown, living in the same habitat in Australia.

(a)  Convergent Evolution
(b)  Disruptive Selection
(c) Divergent Evolution
(d) Homologous Ancestry

o 2o ~2o 4
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4, A human male decides to adopt a surgical method for contraception.
Identify the point in the diagram where a cut would be made and tied.

U Lo

(a) Point S (b) Point R
(c) Point Q (d)  Point P

5. Which of the following options correctly matches the name of the

hormone to its site of production in the human body ?

Name of the Hormone Site of Production
P. Oxytocin 1. Placenta
Q. Relaxin 1i. Corpus Luteum
R. hCG 1ii. Pituitary Gland
S. Progesterone iv. Ovaries
(a) P, Q-iii, R-ii, S-iv (b)  P-i, Q-iv, R-iii, S-ii
(¢)  P-ii, Q-iv, R-i, S-ii (d)  P-i, Q-iii, R-i, S-iv
6. Which of the following seeds have remained alive for the longest period ?
(a)  Phoenix dactylifera (b)  Striga asiatica
(c) Mangifera indica (d)  Yucca gigantea
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Select the options which is/are incorrect statement(s) with respect to

T-lymphocytes in the human body.

(1) They are a type of white blood cells.

(ii))  They are produced in bone marrow.

(i1i) They remain active at all times in the body.

(iv) They mature in the bone marrow.

(a) (i) and (iv) only (b)  (iii) only

(c) (iv) only (d)  (iii) and (iv) only

Human settlement often leads to habitat loss which leads to

fragmentation, forming smaller patches of habitats. Select the

statements that describe how a small patch differs from a large patch of

the same habitat.

(1) Invasive species will never be seen here.

(ii))  Population of large animals decreases.

(i11))  Biodiversity decreases.

(iv) Competition from surrounding habitats increases.
(a) (i), (i11) and (iv) only

(b)  (ii) and (iv) only

(c) (i) and (iii) only

(d) (@), (ii) and (iii) only

Identify the option that does not exhibit a parasitic relationship.
(a) Head lice in humans (b)  Cuscuta on a mango tree

(c) Female Anopheles (d)  Ticks on dogs

Identify the fungus that ripens the famous ‘Roquefort’ cheese :
(a)  Saccharomyces cerevisiae

(b)  Propionibacterium sharmanii

(c) Monascus purpureus

(d) Penicillium notatum
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11. The given schematic illustration shows three steps ‘P’, ‘Q’ and ‘R’ of the

polymerase chain reaction.

Step P o I I 22222727277277777ZA T 1T,
CTTTT T T I G T °
Step ‘Q’ ! /
PR APTAN L L
I O W 77
Step ‘R

o Sz |

Which of the following statements are correct with reference to the

illustration given above ?
(1) Step ‘P’ is showing denaturation at low temperature.

(ii)) Step ‘Q is a denaturation of DNA strand at high temperature,

followed by annealing.

(iii) Step ‘R’ is an extension of DNA in presence of thermostable DNA

polymerase.

(iv) Step ‘Q’ is extension with two sets of primers.

(a) (1) and (iii) only
(b)  (ii) and (iii) only
(¢) (i) only
(d (1) only
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12. 9 TH o= & qAT dF 3T SARBAT 1, 2 AT 3 & SIUAT o Jiaeq e e
T E | A STk 3TH-3TTT hl T 1 S 9d1d & | = o AT A /b
%I g aret fohed =t giT |

=1 R - 1 £ R | 11

X 1 2 3
—
I [
— - e
I I
—
E—
— T s
—
—
| — I
— —
— —
NS ..
—
— —
[ ]
I
— —
(a) Ik 19973
(b) Rk 1991 2
(¢c) oItk 29T 3

(d 1,299T3 | T = I Seh had oATh 1 8

57/3/1 ~ o~~~ Page 12



12. DNA profiles of the child and three individuals 1, 2 and 3 who claim to be

the parents of the child are given below. Select the option that shows the

correct actual parent/parents of the child.

Child Individual Individual Individual

X 1 2 3
—
[ I |
—— g —
N s
—
—
— - s
—
__—
e TE—
— —
I
I
—
— ——
. ]
_—
I

(a)

(b)

(c)

(d)
51/3/1

Individual 1 and 3

Individual 1 and 2

Individual 2 and 3

Individual 1 is the only parent of the child amongst 1, 2 and 3

o 2o ~2o 4
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S
Uy7 &7 13 @ 16 & 70, @1 %97 30 70 § — (G743 v &1 sif9sa7 (A) aar
gat &1 HROT (R) GRT 3ifaba a1 747 § | 37 9991 & @gl I 414 137 77 *ist
(a), (b), (c) 377 (d) & @ g7 Fifaw |
(a) AMMHAT (A) 3T SR (R) T Tl & FW SR (R), AR (A) I
g SATEAT KAl 2 |
(b)  SAfTHA (A) 3T RO (R) THI T& &, T RV (R), AT (A) H
& AT 7T S § |

(c) MY (A) HEI &, Tg R (R) Tad 7 |

(d) 3w (A) TeId 8, T HROT (R) TE 7 |

13. 37997 (A): Ha § aft yurelt orefid (AABBCC) I SHICISY dTel Sfh <hl
Tor T 99 (TT) He™ U BT @ |

HRU(R):  Uh gl foRiveh (F&0) #, HHREY T&h 3T 6
HYAT-3TIT AMTEH TRATI LT 2 |

14. 37YHYT (A): Fvg H IR o U9ETq Yod TG IAHi hl @& §
JAqd Ut I TE |
FRU(R):  TAUS o UTHOT &A1 H hernfientor w1 31feres Jare <@ T |

15. 3% 97 (A): YA & TR o SAThIIEeh = TR0l o Jfd Hegagiietdl o
I YAt it @ (areemn) ¥ difed @®d # |
FRU(R): & & YRR ot | Myfes Sfiamsiell dor gifema af@s &
gfomEeEy gfae (3R § st o1 7 |
16. 3feT (A) : WiseT=m 3iifhg 377f%g o1 Uien Afeqert 61 b Sfd & TETOT
HU o foru it e (degera fedie) =1 agmr o 8 |

FRU(R):  &F & dAUHM o 3TIEY TG Afegeht 3194 qui (1) § qfad &
A 7
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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 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): In humans the genotype with all the dominant alleles
(AABBCC) will have the darkest skin colour.

Reason (R): In a polygenic trait, phenotype reflects the contribution of

each allele.

14. Assertion (A) : The number of white winged moths decreased drastically

after industrialisation in England.

Reason (R): Effects of industrialisation were more marked in rural

areas of England.

15. Assertion (A) : More and more children in metro cities of India suffer from

allergies and asthma due to sensitivity to the environment.

Reason (R): Modern day lifestyle and a protected environment in early

life has resulted in lowering the immunity.

16. Assertion (A) : The Mediterranean orchid Ophrys uses sexual deceit to get
pollinated by a species of bee.

Reason (R): The female bee changes its colour depending on the

temperature of the area.

57/3/1 ~a~~ Page 15 P.T.O.



17.

18.

19.

20.

51/3/1

Qs @

(%) TH Agasis (USRIETH) H T RGN b [oh™d h WshH ohi TG
HIfT |
(@) 38 T JHHBIGYG o A0 & RIS ST 8 2

(%) waftes sfgaa S fgdos SRR @99 @ Y99 ar 8, d $9% U
=0T ST Ieaid hITSTT qAT 38k TAIeH &1 ff Seot@ i |

(@) fedias SR 993 § .3 €. &1 TR fhasht Tds 8 ? 3T Had hl

N faN e
3ol <h[NT |

Tt Sfial o BN I &l 4 3@ gry g9 = 2

N

NSNS
NN

(%) SMER AT § g IcqTgeh! qAT g1 HIETER Siial <l Ug=- |

(@) 39 ITER I 1 (o0 HId §U F1 Toh qTRETaeh TR 51 ¥k @ 2
Y 3T & qHT H HRT Y |

Ueh 3GTE hl HEdal | guesy foh sgd (focsft) smfcen =t fereft & & ufase
FHTAT (HET) TTeh ATt o foTU fore JehR TTshTHeh &1 TehdT 2 aT Temfaeh

STt /STfd o BT T SHIROT & Tehdl & ?
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17.

18.

19.

20.

51/3/1

SECTION B

(a) Explain the process of the development of a male gametophyte in
an angiosperm.

(b) Why is it called a male gametophyte ?

(a) Write the first step the primary effluent undergoes when it enters
the secondary treatment plant and state the purpose.
(b) What is the level of B.O.D indicative of in the secondary treatment

plant ? Mention its significance.

Given below is a food web that involves nine organisms.

N

NV
NN,

(a) Identify two producers and two carnivores shown in the food web.

(b) Is it possible to make an ecological pyramid depicting this food

web ? Give reason in support of your answer.

Illustrate with the help of an example how introduction of an alien

species turns invasive and causes decline of an indigenous species.

-~~~ Page 17 P.T.O.
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23.

51/3/1

(%) Tasht ffshaar (sTesFa STUERIeRM) NS SIUAT &l Jga- i
e fafyr (3um) B | 39 fafy i samen Hifse |

AT

(@) Tel T & g agw & fG@E ¢ @ 98 & 3Tl gaH H I
RIS AT Fienfiehl fohe TR Tgres 7, samed S |

Qus T

(F) ()  Trel Foprgeh! IR § fohdd TR & IRTAT FicHIA 91T ST
2 2 3g@ i f5 0 @ A IMuAT gidmy fowmmf
Hgehd ANTAT (hnRNA) T 3TIT@H T ¢ |
(ii) mRNA % &9 H g § a0 3TH & 99 hnRNA # g4 a0
ST fafgu |

AYAT

(@) Tt oft ifsrept # shger i uftfufa i smem 39 I & Suaw &
TeTS 95 A Bl B | HESSY foh T Gohegehl (hIATEH) RifdeRT
T 9 98 ST HH Yohss BT 7 |

T aled dehdi o1 forga QU ™ faRaw Jon gwemse fof TFe o=@ ol

HTAshA H ST TN fohE TR hid @ :
(%) Sh.mE.usd.

(@) <e.37mE.u%. 4.

(m) IR,
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21. (a) ‘Insertional inactivation’ is a method to detect recombinant DNA.

Explain the method. 2

OR

(b) Explain how recombinant DNA technology is used to detect a

disease even before any clinical symptom appears. 2

SECTION C

22. (a) @) How many types of RNA polymerases are there in a
eukaryote cell ? Mention which one of them transcribes

hnRNA.

(ii) Write the changes that hnRNA undergoes before it leaves the

nucleus as mRNA. 3

OR

(b) The length of DNA in any cell is far greater than the dimension of
its nucleus. Explain how this enormous DNA is packaged in a

eukaryotic cell. 3

23. Expand and explain the following techniques used in the ‘Test Tube

Baby’ programme : 3
(a) GIFT

(b) ZIFT

(c) IUI

57/3/1 ~a~~ Page 19 P.T.O.
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24, T fa3 # yehor AR 61 STRE 1 T G99 SR 1 & | 398 FH <k
fohid B % TeRH T Soci@ HIWT

(F) @O @D H
(i) ‘d¥ e H
(i) D" dH
(@) ‘@, D qAl ‘¢ = GgATT |

25. (%) SIfA9 o TThideh U & [HGHd i AT §9 § WIHR fohal T 3,
=g yfes Safasmfagt 3 ot $ et £ vgar 6 8 | ggar

TE 3 HuTsti 1 Sea@ HINT |

(@) g o H fohE & T9d Wihd Hgrd &l AW Tiaht 3HH
Seoig HIfT |

(71) SIfdA % fokrEETg W Rl TS HHISA @i SgHe S foRE g
U % fohegl g1 aiehl 1 Ieci@ HINTT |
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24. Given below is a diagrammatic sectional view of a seminiferous tubule.

State the developmental process of :

(a)

(b)

25. (a)

(b)

(c)

51/3/1

(i) ‘b’ from ‘a’.

(i) ‘e’ from ‘d’.

(iii) ‘d’ from ‘b’.

Identify ‘a’, ‘b’ and ‘c’.

Darwin’s theory of Natural Selection is widely accepted but some

limitations have been identified by modern biologists. Mention the

limitations identified.

Name and state the most accepted theory of evolution in modern

times.

Mention any two ways the limitations identified in Darwin’s theory

of evolution are explained in modern biology. 3
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26.

27.

(%) I9IH TEEMS FEAT 1 60 A a1l G o il 1 A [AIRAT |

(@) e 3o Aiver Tg 1 Ve aqg @ gfeeenfyq s fean e ot &6 wh
hedT fshEeatt AT ITH BT & | 39 A o1 9 fefgw |

(7)) 39 AR < Thiaes Grd T A faRaT |

() 1 % 3@ Hadl I GG IR W IS4 I FIHRRS TWET 1 Iech@
T |

(F) I GIHM H1 SIS AW fARGT S qaTR ok G4l hl Hshiud il @ |
g o 37 9 &1 A ft faRew 8 a8 hita s g |

(@) 39 W % ATHAV Y GL&TT o [T e7ieaeiRgs ol ITAM hdl HLd 3 ?

28.

51/3/1

Ydh o Ueh 32 <hl grar 8 ffafga gafse areafen-fsramett i samen

~ Page 22

3



26.
(a) Name the category of drugs represented by the chemical structure
given above.
(b) If the methyl group is substituted by acetyl group we get a bitter
crystalline compound. Name the compound.
(c) Name the natural source of these compounds.
(d) State the harmful effects of this class of drugs on the human body. 3
27. (a) Write the scientific name of the nematode that infests the tobacco
plants and the part that it infests.
(b) How is Agrobacterium used to protect tobacco plant from this
attack ? 3
28. Explain the following population interactions with the help of one
example each : 3

(a)

(b)

51/3/1

Brood Parasitism

Co-evolution of mutualists
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Qs v

FloTiaga Fo7 HG-3TeRka 397 & | 9 &1 aragrHigas v/eu 3k 137 717 3971 @& Iw
S

29. TS @R hI i difgal a6 & T a9mma (Mgaieh) faer & = Jemae
Te g ST T @ | =18 ohl T shiTo a1 39k 19 feu 7w yoai o I
fafET |

m I ‘B?( ) . (A?

el 11 é)‘C’ OD EL—OF
cﬂeﬁ 111 ‘G’A) ‘H,O * T

(i)  SSTEe =1 o JAIUR F1 I8 fahR fom-agerm § s1eran aferft serarany
g™ TIehR 8 2 3194 I & GHA H %R0 SN |

(i) o I Teh uuTe faer & 31erat grelt fohr 3 2
(i) =afse ‘¢, ‘D’ 9 ‘K’ < ey ey |

iv) (+) IS D v am= gey & faarg &t 3, @ 35 T & 59
foehR | TEd B4 <l Gureran fohat 8 2

AT

Gv) (@) 3 af B 3a far 6 aregs g, @ 37h T & 39 T 8 7

2 hl FYTeIdl T § ?
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SECTION D

The following questions are case-based questions. Read the cases carefully and

answer the questions that follow.

29. The following pedigree chart shows the inheritance of a genetic disorder
up to three generations of a family. Observe the chart and answer the

questions that follow.

Generation I ‘B’O——. ‘A’

Generation II (g‘C’ O‘D’ ‘E’L—O‘F’
Generation III ‘G’g) ‘H’O ‘ T

(i) Is the disease sex-linked or autosomal as per the chart ? Give

reasons in support of your answer. 1
(11) Is it a recessive or a dominant disorder ? 1
(iii) Write the genotypes of the individuals ‘C’, ‘D’ and ‘H’. 1

(iv) (a) If the female ‘D’ marries a normal man, what will be the

probability of their daughter being a sufferer of this disease ? 1

OR

(iv) (b) If the mother ‘B’ is a carrier of the disease, what will be the
probability of their daughter being a sufferer of this disease ? 1

57/3/1 ~a~~ Page 25 P.T.O.



e

30.

51/3/1

Fre feu 7T fo § w WeHe TeISH 1 S{ad sk e T g |

‘A?

HTET VAT Aot

Hredt 8

«—

AT Hel
Hredl 8

() 39 gLl o1 A Ay S ot X0 | i Y | S g7 3 |

(i)  Ihd H YT H gH a1el giEdql i ey |

(iii) 99 I8 Woldl A TF HINERISAT § Ja3 Hal 2, dl 399 84 a1

YREGT 1 Ieid hifvT |

(iv) (%) & W X, ThiHd WAt Y’ & T AR ITH Tl 7, 394

(Tt ®) B9 ATl giEdal 1 Ieai@ I |

AT

(iv) (@) UeHS & Sia =sh shi fhd T T WAt Y’ ol T & Aeqon

1 TIYG AT & ? T 1 I qAT $6h AL o ToIu Iagrh

a1ty geref =1 W fafEu |
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30. The diagram shows the life cycle of a pathogenic protozoan.

:As

female
<—— Anopheles mosquito
bites

female
mosquito
bites

(i) Name the parasitic stage that is being transferred from host X’ to

host Y". 1
(ii) Write the changes the parasite undergoes in the liver. 1
(iii) Write the changes the parasite undergoes when it enters the RBC. 1

(iv) (a) Trace the changes the parasite undergoes when the host X’

takes its blood meal from infected host Y’. 1
OR
(iv) (b) At which stage during the life cycle of the pathogen does the
host Y’ experience the symptoms of the disease ? Name the

disease and the toxic substance responsible for these

symptoms. 1
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31.

32.

51/3/1

Qs &

g EieAe enfieht o wed # fmfafea geat & 3w fofew 5

()  r-3edu SMEnfiEhl & foft wrfsie &1 T Agequl dred i /T
STl 8 ? TATfoHSd i el o faei X @ehd 2 ? (IS ¢ 9
ferfiam)

(i)  FANTT FaEh W ‘ori’ qAT IU-AMT Togeh i fHew i =@
HI |

(i) “vfieed TergEaud o foa1 r-Siae defieh T8 g8 ekt |7
U hl =ETadar fag Hifvm |

AT

Bt-%Hd! W i fefafad gw it & 39w dfsw 5

() fomr oTalrera: TUMNG HUE H HBIA hH U fohaH
Bt-shUT® <h! HHA ITHET 1 98< Hd & ?

(i) UH T Fiel & a1 foge S Bt-Sfia-fay & | A9 3 |

(iii) Bt-sha-faw & swrifafa hi samen Fife Sees gro Btsfa-fay
ShIci I N IR AT 8 T 39 ST hI13ehT I JHTIId Tl HLdT
e =gy ST # |

T HIAS & AU A1 ThR o ARTAT JAT 3T TNTAY (t-RNA),

TH-3NTAT (m-RNA) T IR-ARCAT (r-RNA) i AGwIhal gt & |

STETehgihdl § I TYNU i Wishal § Ycdsh i YfEeRT shi e

HIT | 5

reran

T TIPS AL o & oIS Tl o Y i Hehtul FHgHe didl s

A S e G HET T |

() F, fE % GvIfad aeosed (BHeET) a1 SHyEd (Sesy)
fafaw |

(i) TS % 3 FREHEl 1 Ioorg Hivg ekl F el gra gfee g3 |

(iii) Fo NGl 1 HHICEY UM Ik WS HFEREY % AW Higd
fafam |

(iv) F, §ad g 399 R FEHKI qA WQ IR b SAHATET
(Sftersw) fafem | 5
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SECTION E

31. (a) Answer the following questions with respect to recombinant DNA
technology : 5

(i) Why is plasmid considered to be an important tool in rDNA
technology ? From where can plasmids be isolated ? (Any two
sources)

(ii)) Explain the role of ‘ori’ and selectable marker in a cloning
vector.

(iii) “r-DNA technology cannot proceed without restriction
endonuclease.” Justify.

OR
(b) Answer the following questions based on Bt-crops : 5

(i)  Why do farmers prefer to grow Bt cotton crop than genetically
unmodified cotton crops ?

(i1) Name any two insects that are killed by Bt toxin.

(i11)) Explain the mechanism by which Bt toxin kills the insects but
not the bacterium which possesses the toxin.

32. (a) Protein synthesis requires the services of all three types of RNAs,
namely t-RNA, m-RNA and r-RNA. Explain the role of each of them
during the process of protein synthesis in prokaryotes. 5

OR
(b) A homozygous tall pea plant with green seeds is crossed with a
homozygous dwarf pea plant with yellow seeds.

(i)  Write the possible phenotype and genotype of F'; generation.

(i1) State the laws of Mendel that are proved true by the Fy
generation.

(i) Mention the F, phenotypic ratio along with their possible
phenotypes.

(iv) Write the genotypes of the male and female gametes produced
by F; progeny. 5
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(i) STSRE ¥ fad=H % 999 39 ASV] 1 ] fawsy el ®
ST R | g S TS e, hal S qU B ?

(iii) TY=H % THY Ig hd AT g1 & Th S H Hhad Th &l
IRTT] AT L Teh ?

AT

(@) () <reu fyea aft goft greul it U St WedT B | 39 WshH o
] hifeu |

(i) Fferfied o foTe Toh-ueh o i
(1) §AR % Th o9 § 374 YOI 8 & |

(2) IS Teh MW B & T THEG Ueh Al e & |
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33. (a) Given below is a diagrammatic representation of a human ovum.

(i) Identify the parts ‘a’, ‘b’ and ‘c’.

(i1) This ovum is released from the ovary with incomplete meiotic
division. When, where and how is the meiotic division

completed ?

(iii) How does an ovum ensure the entry of a single sperm during

fertilisation ?

OR

(b) (i) Double fertilisation is an event unique to all flowering plants.

Explain the process.

(i1)) Give a reason for the following :
(1) A seed of an orange has many embryos.

(2) Cashew is a false fruit but Guava is a true fruit.
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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) Question paper is divided into FIVE sections - Section A, B, C, D
and E.

(it1) In Section A - question number 1 to 16 are Multiple Choice (MCQ) type

questions carrying 1 mark each.

(iv) In Section B - question number 17 to 21 are Very Short Answer (VSA)

type questions carrying 2 marks each.

(v) In Section C - question number 22 to 28 are Short Answer (SA) type

questions carrying 3 marks each.

(vt) In Section D - question number 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 - question number 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 1 question 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.
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(@ A-@O, @-G), (©)-Gi), D)-Gv)
(b) A-Gv), B)-G), (©)-G), D)-(ii)
© @A-Gv), ®B):-Gi), (©-O, d)-G)
(d @-G@, @B-Gi), (O)-Gv), D)-(i)

3. OME R § A-hIThISAT (SRIeRII3T) T e § wHl g o TiomHesy gl 1
(a) fosHl (E0Sm) Fr e (Br) (b)) wfoweft sropsd A = (3
(¢) wfreht st 6 g b gfg (d) s <6t gen | gfg
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SECTION - A

1. At which stage during evolution did human use hides to protect their bodies

and buried their dead ? 1
(a) Homo habilis (b) Neanderthal man
(c) Javaman (d) Homo erectus

2.  Given below are Column A with a list of certain Assisted Reproductive
Technologies (ART) and in Column B the procedures followed during ART : 1

Column A Column B

S. No.| Names of ART | S. No. Procedures

(A) GIFT @1) Transfer of ovum from a donor into the
fallopian tube of another female.

B) ICSI (i1) Transfer of semen from the donor into the
vagina of the female.

© ZIFT (111) Injecting sperms directly into the ovum.

D) IUI @iv) Transfer of early embryos into the
fallopian tube.

Choose the option where ART correctly matches with the procedure.
@ W0, OG-0, (©-a), @O)-Giv)

(b) @W-av), B@-0), (©)-G), @O)-Gi)

© A-av), B@)-aG), (©O-0), {O)-G)

@ @A-@, @-a), (O)Gv), @O0

3. The decrease in the T-lymphocytes count in human blood will result in : 1
(a) Decrease in antigens (b) Decrease in antibodies
(¢) Increase in antibodies (d) Increase in antigens
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4. = T S I % T AR T T (mRNA) § @RI % IFIHA B SR T2 |
TYHIAOT & SR ‘3 TR FTRId Jehe qT 5 W AT Uepe W Fmifyg wie-smr gm0 1

3' AUCAGGUUUGUGAUGGUACGA 5'
(a) SieTgent=, = (b) oA, wsH=
(¢) T, TIefi= (d) T8N, I

5. SIS ! 3Tk ATl aT fafiTe SohR & o o Sie Toh gl § Toe! 8 ¢ TREdieh 99y

= w1 U IeET R 1
(a) wRIar (b) RS
(©) Tasie s (d) TR

6. 39 Taehed o1 =FA HITT e WrsHeh 1 39k g SAi=1d T o ST § TTetd et
IERIRI IS 1

(a)  QES7HIa IewelfericsT : s, el el

(b)  TfaearHrEer : TRE T e wewh! feafera (weheft ofisr)

() FRRTT SBIFers: FAefare 1 wrelieh! anfgeriali § defehrerss MY
(d) FFifseT s7gas : 3TH &1 T

7. Tordt wiftas ® nerfires Stk o1 f w9 4 Afyeh wid @ 1
(@ gmZyr! (b) gm=yr
(¢ Kcalm2yr! (d Kecalm™?
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Given below is a sequence of bases in mRNA of a bacterial cell. Identify the
amino acid that would be incorporated at codon position 3 and codon position

5 during the process of its translation. 1
3' AUCAGGUUUGUGAUGGUACGA 5'
(a) Phenylalanine, Methionine (b) Cysteine, Glycine

(¢) Alanine, Proline (d) Serine, Valine

A Tight one-to-one relationship between many species of fig tree and certain

wasps is an example of - 1
(a) Commensalism (b) Parasitism
(¢) Amensalism (d) Mutualism

Select the pathogen mismatched with the symptoms of disease caused by it

from the list given below : 1

(a) Entamoeba histolytica : Constipation, abdominal pain.

(b) Epidermophyton : Dry scaly lesions on nail.

(¢) Wuchereria bancrofti : Chronic inflammation of lymphatic vessels of

lower limb.

(d) Haemophilus influenzae : Blockage of the intestinal passage.

The primary productivity in an ecosystem is expressed as : 1
(a) gm?yr! (b) gm=yr
() Kcalm2Zyr! (d Kcalm™2
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8. = ws yfqaya TSRIfaus ‘Pst-I' o Ufaaeq e qu1 € T T 39 R fIgeq-we o1
TR ITATR 1

SC—T—G—C—A%GE

3G-A-C-G-T-C5'

T

TSATEH Pst-1 31 5o o qRummaey s arel Gl i guii+ aTel T8 farehed o1 A1d I :
(a) 5C-T-G C-A-G3

3G-A-C-G-T c5
(b) 5C-T G-C-A-G3

3G-A-G-C T-C5
(c) 5C-T-G-C A-G3

3G-A-C-G T-C5
(d) 5C-T-G-C-A G3

3G A-C-G-T-C5H

9. IR 18 1 g (2004) H AR et 500 a9 § @ 784 Sfet faeqw &

b1 & Toram reherefena i a2 1
(a) 330 ITHIATHI (b) 338 ITHIATH!
(¢) 359 ITHIATH (d) 362 3THITH
10. ST €9 B HEwUl o Scaral Ul 3 |id siial shl get e & 78 B | el frer ot
ﬁﬁﬂﬁﬂﬁt 1
TH-A T=-B

%4 | Saubraswr | % 9. | gensid (E i)
Q) | FEEEIE-A @) ECIHIBT

B) wfe (ii) ZTSHISH] TeA TR

(®) LRI (i) | e Tidew

D) | uffafem (v) | T TR
formea -

(@ A-@, @-G), (©)-G), O)-Gv)
() A-G), @B)-Gv), (©)-G), D)-O
() A-av), B)-G), (O)-G), {D)-@)
d A-G@, @-a), (©)-@), DO)-Gi)
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10.

Given below is the restriction site of a restriction endonuclease Pst-I and the
cleavage sites on a DNA molecule. 1

5‘C—T—G—C—A\1/G3'

3G-A-C-G-T-C¥%
™

Choose the option that gives the correct resultant fragments by the action of
the enzyme Pst-I.

() 5C-T-G C-A-G3
3G-A-C-G-T C5

(b) 5C-T G-C-A-G3
3G-A-G-C T-C5

(c) 5C-T-G-C A-G3
3G-A-C-G T-C5'

(d) 5C-T-G-C-A G3
3G A-C-G-T-C¥

The TUCN Red Data List (2004) in the last 500 years documents the

extinction of nearly 784 species including : 1
(a) 330 invertebrates (b) 338 invertebrates
(c) 359 invertebrates (d) 362 invertebrates

Given below are the list of the commercially important products and their

source organisms. Select the option that gives the correct matches. 1
List A List B
S. No. | Bioactive Products | S. No. | Microbes (Source Organism)
(A) Cyclosporin A (1) Streptococcus
B) Statins (11) Tricoderma polysporum
© Streptokinase (111) Penicillium notatum
(D) Penicillin (iv) Monascus purpureus
Options :

(@ A-0, G-, ©-aG), O)-Gv)
(b) @W-Gi), B)-av), (©)-a), @)-O)
© A)-Gv), ®@)-G), (©)-G), @)-O
@ A-G), @-av), (©-60, O):-aG)
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11. =¥ % %o W el 101 ST A1y Sfie o for weeget T8 8, o5 @ - 1
() T g o (i) TTHE
(iii) < AT g (iv) Terruma
freferfia fompeat # & vt fohon e -
(a) et (i) (b) et (ii)
(¢) () 7T (111) (d) (@) T (@)

12. 39 fosheq w1 gie st fam 7 feu e fasmmfiat fgsieresf yor & U, X, Y’ @@ 2 % J8am
T ATHTShH 1 Tl €9 T ST & : 1

(@) X -9 (2n), Y — @& (n), Z — S99 (2n), U — T (2n).
(b) X —JH (2n), Y — f9 (2n), Z — T (2n), U — 59 (2n).
© X-—faee® (2n), Y — 99 (2n), Z — T (2n), U — T (2n).
(d) X-—#99 (2n), Y — T (n), Z — T (n), U — s (n).
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11. Important attributes belonging to a population but not to an individual are : 1
(1) Birth rate and death rate (i) Male and female
(111) Birth and death (1v) Sex-ratio
Select the correct option from the given options :
(@) (@@ only (b) (i) only

(¢) (i) and (ii1) (d) @) and @iv)

12. Select the option that shows the correctly identified ‘U’, ‘X’, Y and Z’ in a

developing dicot embryo. 1

(a) X — Plumule (2n), Y — Suspensor (n), Z — Cotyledon (2n), U — Radicle
(2n).

(b) X — Plumule (2n), Y — Suspensor (2n), Z — Radicle (2n), U — Cotyledon
(2n).

(¢) X — Suspensor (2n), Y — Cotyledon (2n), Z — Radicle (2n), U — Plumule
(2n).

(d) X - Cotyledon (2n), Y — Radicle (n), Z — Plumule (n), U — Suspensor (n).
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Y FEAT 13 | 16 % o1, g1 e fou w2 — f weh ot sifirse (A) @ gel sl R
(R) g0 31fehd fomam T 2 | 39 T o Wl SR A feuw mu gt (a), (b), () I () H A

AR ST |

(a) IR (A) 3R HRUT (R) THT Tt 8 3T 0T (R), SARTHUT (A) ) T =Ireat it

gl

(b) MR (A) 3R BT (R) THT T &, T HROT (R), Tfreped (A) i a&l e &

FAR |

(c) ANrRYA (A) Hel 7, W] R (R) Terd & |

(d) AU (A) TTeTd B, g R (R) HET & |

AR (A)

&t (R)

AR (A)

&t (R)

AR (A) :

&t (R)

AR (A)
: o-gHifET seHEm 16 W 3uferd ST HBA1 au1 HBA2 grn ffa

&t (R)

57/5/1

o T o7 & foT 1 Uar IRt yumeRe § g e g S g e
AT FA 2 |

: Jewagd (UESTER) yur # B et fafe= S1gafes foei w1 oft war

AT hl deheeh 8 | 1

gifers fEen At (f @ oR) # aurEie § dveiiva sted-
fFTIICTSS TETHI T ITANT feohaT AT 2 |

: 3UsHHS (YT3HE) Tt < v Uk ek &A1 9 ST fYd 81 9 ¢ | 1

afg sroeg fafim qen #fer ¥ wgg dar @ @ e i i ot it
21

: 3T9ered shi ke | qera: StTaiisi st STTavaehar gidt & | 1

Sereftfirn § weh S o forsh < SRUT foreha ARIFEHTSH SRaret Soeifyd 2l & |

BT | 1
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Question Nos. 13 to 16 consists of two statements, Assertion (A) and Reason

(R). Answer these questions selecting the appropriate option given below :
(a) Both (A) and (R) are true and (R) is the correct explanation of (A).

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

(d) (A)1s false, but (R) is true.

13. Assertion (A) : Determining the sex of an unborn child followed by MTP is

an illegal practice.

Reason (R) : Amniocentesis is a practice to test the presence of genetic

disorders also. 1

14. Assertion (A) : Synthetic oligonucleotide polymers are used during
Annealing in a PCR.
Reason (R) : The primers bind to the double stranded DNA at their

complementary regions. 1

15. Assertion (A) : Decomposition process is slower if detritus is rich in lignin

and cutin.

Reason (R) : Decomposition is largely an oxygen requiring process. 1

16. Assertion (A) : In Thalassemia an abnormal myoglobin chain is synthesized
due to a gene defect.
Reason (R) : a-Thalassemia is controlled by genes HBA1l and HBAZ2 on

chromosome 16. 1
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17. T ufger & i 31 & o0 Yok T 8 uet (WRIYH) 3TesH1 (Jeshi) shi T &l
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| |
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(a) T whfgha it sffda ST w8 ?

(b) feu om® & FIER e g § IRiE (Yo7) TS (eshi) i HE&AT i Bt
7 1+1=2

18.  “Hasft qUT Fehll Soriglfa i bl T wd | AYfd HRON Shl TETAT & U hl =TI
forg Hifs | 2

19. 3UM T & N | Hefl o1 80 T (G) Tt T hT edl (g) T I9TE B | 3731 SIS ot
Y 1 SIS 1A HH & FoTU g ot o1 ITANT hieh qierel gentor J SfiHiersy (S a&q)
AT BHICTET (eI T&T) 1 F&90r HIfT | 2

20. (a) () Towmoget & v W S 1 Serewor G R TRt Tagn drearsi Stafrres
% w9 T 39 foRa ST © |

() SHHI ITAN HHTh Td F1geh T HRIHH o T8 ford TehR 39Tt 8 2 2
reran
(b) GG 3TSG ! HaH 378 %! STUETT 3TTereh BT (&ifehTieh) &1 W1 ST & 7 ST HIT | 2
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SECTION - B

17. The graph given below shows the number of primordial follicles per ovary in
women at different ages. Study the graph and answer the questions that

follow.
] s Hr W 1
3100’000 | o'y :. e . remenopausal Women (regular menses)
< u [
E 10,000k = l.._-. ..I . ] Perimenopausal Women
B n maO0 (irregular menses for atleast one year).
= 1000} Ho_
< . .E A Post menopausal Women
= 100} oo (No menses for atleast one year)
S 10 oo
‘6‘ B oo
§ 1p A
A OT 1 1 1 1 AN
10 20 30 40 50 60

Age (y)
(a) What is the average age of the women at the onset of menopause ?

(b) At what age are maximum primordial follicles present in the ovary,
according to the given graph ? 1+1=2

18. “Cattle and goats do not browse the Calotropis plant.” Justify the statement
giving reasons. 2

19. By using Punnett square depict the genotypes and phenotypes of test crosses
(where green pod colour (G) is dominant over yellow pod colour (g)) in Garden
pea with unknown genotype. 2

20. (a) (1) Give an example of a genus of virus used as narrow spectrum
insecticidal biocontrol agent.

(11) How does its use serve as an aid in overall integrated pest
management programme ? 2

OR

(b) Why a malignant tumour considered to be more damaging than a
benign tumour ? Explain. 2
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21. (a) 9 H ARG 3T fhU I ool AT € T T 9T % |id S{d 6T S3iie T

fafy |
(b) TR € T T ATATHS T 3TN 6 o o feAfin | 2

Qg -

22. UH T VeArafheda - fRieres 3 o1 a1 forgeh smen Sifsre fdent et %1 | aee
(&) 3191 Hehal R | 3

23. "M S i (T St o) we wet A off e % meeel Sewi o fow ' 1990 §
& foRan T |

(a) W= S % fopegl =Ry @ <A gt sTE |

(b) I o 3fafh foreft weh 31 S=g wieet o1 AW foiRaw feent sretrar § STgshmr fema
0| 3

24. FIUE H H 1850 oh T¥Td STTERTIhUT o hRUT “STTEfTeh fHeiforiehtor STehfceh aXoT &1 T
1 3T ISR | | SRS I, HH 7 3

25. HHc T HRIHH o 7T T Hhvl Teh THE H1H (ITTH) 7 | I8 GHTad & & fog
o5 aer aifesa wrreRr € fferft gsa = afdesr 1 € wfia &t weh, IIeu-geh g
SAUHTT S ST T} sh SATEAT ShifsTy | 3
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Bl ISR St AT Bt & |7 Saret hifeu | 3
sroran
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T TR | 37T T ! UTH i o Fohegl ©: U 1 F=h a1y | 3
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21. (a) Write the scientific name of the source organism of the themostable
DNA polymerase used in PCR.
(b) State the advantage of using Thermostable DNA polymerase. 2

SECTION - C
22. Name and explain a surgical contraceptive method that can be adopted by

the male partner of a couple. 3

23. Human Genome Project (HGP) was a mega project launched in the year 1990
with some important goals.
(a) Enlist any four prime goals of HGP.
(b) Name any one common non-human animal model organism which has

also been sequenced thereafter. 3

24. Industrial melanism in England after 1850 is an excellent example of

Natural selection. Explain how ? 3

25. One of the major approaches of crop improvement programme is Artificial
Hybridisation. Explain the steps involved in making sure that only the
desired pollen grain pollinate the stigma of a bisexual flower by a plant

breeder. 3

26. (a) “Plasmodium protozoan needs both a mosquito and a human host for its
continuity.” Explain. 3
OR
(b) We all must work towards maintaining good health because ‘health is

wealth’. Enlist any six ways of achieving good health. 3
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28.

On spraying Bacillus thuringiensis on an infected cotton crop field the pests
are killed by the toxin, however the toxin although produced by the bacteria
does not affect it. Explain giving reason. 3

“Biodiversity plays a major role in many ecosystem services that nature

provides.”

(a) Describe any two broadly utilatarian arguments to justify the given
statement.

(b) State one ethical reason of conserving biodiversity. 3

SECTION -D

Q. Nos. 29 and 30 are case based questions. Each question has subparts with

internal choice in one subpart.

29.

When a microorganism invades a host, a definite sequence of events usually
occur leading to infection and disease, causing suffering to the host. This
process is called pathogenesis. Once a microorganism overcomes the defense
system of the host, development of the disease follows a certain sequence of
events as shown in the graph. Study the graph given below for the sequence
of events leading to appearance of a disease and answer the questions that
follow :

Incubation Death if immune
period Period of responses and/or
illness medical treatments fail

Period of
decline

Mild signs or symptoms
/) No signs or symptoms

Number of microorganisms -3

A\

Time >

(a) In which period, according to the graph there are maximum chances of a
person transmitting a disease / infection and why ? 1

(b) Study the graph and write what is an incubation period. Name a

sexually transmitted disease that can be easily transmitted during this

period. Name the specific type of lymphocytes that are attacked by the
pathogen of this disease. 2

OR

(b) Draw a schematic labelled diagram of an antibody. 2
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30.

31.

(¢) In which period, the number of immune cells forming antibodies will be
the highest in a person suffering from pneumonia ? 1

Name the immune cells that produce antibodies.

The chromosome number is fixed for all normal organisms leading to
species specification whereas any abnormality in the chromosome number of
an organism results into abnormal individuals. For example, in humans 46 is
the fixed number of chromosomes both in male and female. In male it is ‘44 +
XY and in female it is ‘44 + XX'. Thus the human male is heterogametic, in
other words produces two different types of gametes one with 22 + X
chromosomes and the other with ‘22 + Y’ chromosomes respectively. Human
female, on the other hand is homogametic i.e. produces only one type of
gamete with ‘22 + X’ chromosomes only.

Sometimes an error may occur during meiosis of cell cycle, where the
sister chromatids fail to segregate called nondisjunction, leading to the
production of abnormal gametes with altered chromosome number. On
fertilisation such gametes develop into abnormal individuals.

(a) State what is aneuploidy. 1

(b) If during spermatogenesis, the chromatids of sex chromosomes fail to
segregate during meiosis, write only the different types of gametes with
altered chromosome number that could possibly be produced. 1

(¢) A normal human sperm (22 + Y) fertilises an ovum with karyotype 22 +
XX'. Name the disorder the offspring thus produced would suffer from

and write any two symptoms of the disorder. 2
OR
(¢0 Name a best known and most common autosomal aneuploid
abnormality in human and write any two symptoms. 2
SECTION - E
(a) (1) Explain the monosporic development of embryo sac in the ovule of
an angiosperm. 3
(1) Draw a diagram of the mature embryo sac of an angiospermic
ovule and label any four parts in it. 2
OR
(b) (@) Explain the formation of placenta after the implantation in a
human female. 3

(i1) Draw a diagram showing human foetus within the uterus and label
any four parts in it. 2
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32. (a) 3 Al &1 AW ferge auia Hifse et 3w =Rt faare & ferfa ¥ 3ga

forerieor o fore fepan ST 2 5
Irean

(b) wefi-heft TE w2 foh B, S H UEn $HREY (T TEY) I &1 I 8
THI bl § G ToRet o ctequr el guIan =] $eh o1 1 W1 OTAT @ | U Hgfaq
IR H HEEA & T, dief) o shie TRt S9! Sme hifT | 5

33. (a) Tl oft Sasienfiehl smemita Scated Wb § STt GHEYE 918 8 | 98 & T
3IqTed T fuaeafar & @ feet ot Jaienfiehia gl 1 3| a%aran
ST 1 gerar W R et 7 | 5

IIH TG o HeH o FfeTRad T o I faf -

() Toreht arnfiueset o o gwatietn 3q rawa AT ufre e (frmt) <t g
TS | FoRee TR <t = T |

(i) “RIfrERTaTi i suan gl quT IuT=R R |7 § Iecifaa gfg i oTewe @
Ioolg hIfTT |

(iil) I IENTFR § 41 9 IATE Fifed qid SUT o foIe gofa: R 2 7 3774 3
o THA | wgfa wren off fofey |

A%

(b) () TS T T Ak § Sl AR I (EcoRI) 7 31id Hawaqul gt fAurg g | 3
(1) Sl 3R I T TTHHIUT hid Tt TR 1 ST HIFT |
AI) 38 Yfaey= Uy sl Uga el T fage wore o am faRau |

(i) 39 gfqeys TmeHr gry (fHd €1 T T s otst Shettd il 99T haEd & | AR-SI T T
o Tomior o 3T fireht b1 9l hifw | 2
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32. (a) Name and describe the steps involved in the technique widely used in

(b)
33. (a)

(b)
57/5/1

forensics that serves as the basis of paternity testing in case of disputes.

OR

It is sometimes observed that the F; progeny has a phenotype that does

not resemble either of the two parents and has intermediate phenotype.

Explain by taking a suitable example and working out the cross upto F,

progeny.

Bioreactors are the containment vehicles of any biotechnology-based

production process. For large scale production and for economic reasons

the final success of biotechnological process depends on the efficiency of

the bioreactor.

Answer the following questions w.r.t. the given paragraph :

®

(1)

(ii1)

@

(i1)

List the operational guidelines that must be adhered to so as to

achieve optimisation of the bioreactor system. Enlist any four.

Mention the phase of the growth we refer to in the statement

“Optimisation of growth and metabolic activity of the cells”.

Is the biological product formed in the bioreactor suitable for the

intended use immediate ? Give reason in support of your answer.
OR

‘EcoRI’ has played very significant role in r-DNA technology.

(I) Explain the convention for naming EcoRI.

(II) Write the recognition site and the cleavage sites of this

restriction endonuclease.

What are the protruding and hanging stretches of DNA produced
by these restriction enzymes called ? Describe their role in
formation of r-DNA.
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