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General Instructions :

Read the following instructions carefully and follow them :

(i)
(i)
(1it)
(iv)
(v)

(vi)

(vii)

(viii)

(ix)

(x)

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.

There is no overall choice. However, an internal choice has been provided in
Sections B, C, D and E of the question paper. A candidate has to write answer
for only one of the alternatives in such questions.

Kindly note that there is a separate question paper for Visually Impaired
candidates.

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. 16 x1=16

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
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2. Select the phase of menstrual cycle in which the remaining parts of
Graafian follicle transform into the corpus luteum.

(A)  Secretory phase
(B)  Proliferative phase
(C)  Menstrual phase
(D)  Ovulatory phase

3. A female undergoing IVF treatment has blocked fallopian tube. The
technique by which the embryo with more than 8 blastomeres will be
transferred into the female for further development is :

(A) ZIFT
(B) GIFT
(C) IUT
(D) Al
4. Select the correct statement.

All genes located on the same chromosome :

(A)  form different groups depending upon their relative distance.
(B)  form one linkage group.

(C)  will not form linkage groups.

(D) form interactive groups that affect the phenotype.

5. Choose the correct statements :
) Polycistronic mRNA is generally found in eukaryotes.

(ii) The RNA polymerase II transcribes precursor of mRNA, the
hnRNA.

(iii) The process of translation of mRNA begins when the mRNA
encounters the large subunit of ribosomes.

(iv)  Stop codons do not have any tRNAs.

Options:
(A) (1) and (i1) (B)  (i1) and (iii)
(C) (i) and (iv) (D) (@), (i) and (iv)
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6. Name the extinct ancestor of humans who ate only fruits and hunted

with stone weapons.
(A)  Ramapithecus
(B)  Australopithecus
(C)  Dryopithecus

(D) Homo erectus

7. Nicotine affects blood pressure and heart rate due to release of certain

adrenal hormones. Following are some of the adrenal hormones :
(1) Adrenaline

(ii)  Cortisol

(iii) Noradrenaline

(iv)  Aldosterone

Select the correct option :

(A) (i) and (ii)

(B) (i) and (iv)

(C) (i) and (iii)

(D) () and (ii)

8. Microbes used for biocontrol of pest butterfly caterpillars is :
(A)  Saccharomyces cerevisiae
(B)  Bacillus thuringiensis
(C)  Streptococcus sp.
(D)  Trichoderma
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9. The given diagram shows the skulls of two different mammals.
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A B

Which of the following options accurately describes the differences
between these skulls ?

(A)  Skull B is the ancestor of skull A.

(B)  Skull A has more brain capacity than skull B.

(C)  Skull A is of a human and skull B is of an adult chimpanzee.
(D)  Skull A is of an adult chimpanzee and skull B is of a human.

10. In RNAI, genes are silenced using which of the following biomolecules ?

(A) ssDNA (B) dsDNA
(C) dsRNA (D) ssRNA

11. Connell’s elegant field experiments on the rocky seacoast of Scotland,
found that larger barnacles Balanus dominated the intertidal area and
removed the smaller barnacles Chathamalus. This happened due to :

(A) Parasitism
(B)  Predation
(C) Mutualism
(D) Competition

12. Protein encoded by gene Cry-I Ab controls the infestation of which of the
following ?
(A)  Cotton bollworms
(B)  Mosquitoes
(C)  Corn borer
(D)  Agrobacterium
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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) : Cleistogamous flowers have assured seed set.

Reason (R): Cleistogamous flowers are invariably autogamous and do

not depend on any pollinating agents.

14. Assertion (A) : The human blood group ‘AB’ exemplifies co-dominance.

Reason (R): The gene for human blood group trait exists in three

allelic forms IA, B and i.

15. Assertion (A) : Nucleopolyhedrovirus are useful as they are good

biocontrol agents.

Reason (R): They are species-specific, narrow spectrum

bioinsecticides.

16. Assertion (A) : The pyramid of biomass in a pond aquatic ecosystem is

always inverted.

Reason (R): The biomass of consumers like fishes far exceeds that of

the producers like phytoplanktons.
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SECTION B

How do ‘implants’ act as an effective method of contraception in human

females ? Mention one advantage of implants over contraceptive pills.

(a)  Write one way by which apomictic seeds can be developed.

(b)  Why do farmers prefer apomictic seeds over hybrid seeds ?

A laboratory assistant collected three water samples, namely river water,
untreated sewage water and secondary effluent discharged from a sewage
treatment plant. But the laboratory attendant did not note which was
which. The samples were labelled A, B and C and subjected to a BOD
test. The BOD values of the three samples A, B and C were recorded as
30 mg/L, 8 mg/L. and 400 mg/L respectively.

(a)  Which sample of the water is most polluted ?
(b)  Can you assign the correct label to each, assuming the river water
is relatively clean ?

Write the role of ‘ori’ and ‘restriction’ site in a cloning vector pBR322.

(a)  Biodiversity must be conserved as it plays an important role in
many ecosystem services that nature provides. Explain any two

ecosystem services.

OR

(b) 1) State, what does ‘standing crop’ of a trophic level represent.

(i1) List any two ways of measuring the standing crop of a

trophic level.

2
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SECTION C

Differentiate between wind-pollinated and insect-pollinated flowers. Give
an example of each type.

(a) Construct a complete transcription unit with promoter and
terminator on the basis of the hypothetical coding strand given
below :

ATGCATGCATAG
U 0 AR

(b)  Write the RNA strand transcribed from the above transcription
unit along with its polarity.

Explain the three different ways in which natural selection operates.
Explain with the help of graphs.

(a) How do some viruses cause cancer in humans ?

(b)  How do benign tumours turn malignant ? How do malignant
tumours harm the human body ?

(a)  How is insulin different from proinsulin ?

(b)  Explain all the stages of how human insulin is produced through

rDNA technology. 1+2=3
(a) Study the graph given below and answer the questions that
follow : 1+1+1=3
a

(N) ——
Population density

Time (t) —

1) Write the status of food and space in the curves a and b.
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(i1) In the absence of predators, which one of the two curves
would appropriately depict the prey population ?

(i1i) ‘Time’ has been shown on x-axis and there is a parallel
dotted line above it. Give the significance of this dotted line.

OR
(b)  Answer the following questions : 1+1+1=3

1) Define ‘predation’.

(iil) Why is predation required in a community of different
organisms ? Give any two points.

(iii) Why are predators ‘prudent’ in nature ?

28. There are many animals, which have become extinct in the wild, but

continue to be maintained in zoological parks. Answer the questions that

follow : 1 +2+ i =3
2 2

(a)  What type of bio-diversity conservation is observed in this case ?

(b) Explain any other two ways which help in this type of
conservation.

(c) Besides zoological parks, mention one place that serves this
purpose.

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

Gene expresses itself in a cell system as a protein/enzyme. How an
expression of gene occurs in a cell system, when it needs to occur and
how the gene expression is regulated in prokaryotic cell system was
studied by the combined efforts of Francois Jacob, a geneticist and
Jacques Monod, a biochemist. For their work on lactose metabolism in
E. coli and introducing the concept of ‘lac operon’, they were awarded the
Nobel Prize in 1965.

(a) It is said that ‘lac operon’ has to be operational at a very low level in
the bacterial cell all the time. Justify. 1
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STl T WIS (STASH) & qH: |HAT BIdT & | I8 TfcRer STfshamd #er H 3uféerd af
forfse e 3 erefteRToratt oY T & Bt € |

@F) 3 3 FER h e iR &1 am faRgr S grafie qur fidee
STFSRATST oh ETfed Lt 2 |
@) (1) TN IRR T Iulkyd foreel a1 taqen & am ferfaw s west gfore yem
FAE |
IroraT
@ () IS gETd SAfed | Fet Thr 1 R Sia &t form S ar e sgent

TRt TR 3 3T & | SN IR 3 TToer o1 oh 36 JTMeTequr sht
Joehg T ST T ot s1EefieRd i o fof SRt 2 |

M wfwE wfoer Qfrea afdh) Ffr (@fae s @ fore gem fimr & 2
a1 o forfam |
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30.

(b) (1) How are the structural genes activated in the lac operon in

E. coli ?

OR
(b)  (i1) Why is the regulation of operon called negative regulation ?

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

Read the following passage and answer the questions that follow :

Immunity in our body is of two types (i) Innate immunity, and
(i1) Acquired immunity. Innate immunity is a non-specific defence
mechanism, whereas Acquired immunity is pathogen specific. Acquired
immunity is characterised by memory. Antibodies are specific to
antigens and there are four types of antibodies produced in our
body — IgA, IgE, IgG and IgM. It shows primary response where it
encounters the pathogen for the first time and secondary response
during the subsequent encounters with the same antigen/pathogen.
These immune responses are carried out with the help of two special

types of lymphocytes present in the blood.

(a) Name the two types of specialised cells which carry out the primary

and secondary responses.

(b) (1) Name any two barriers present in our body that provide innate

immunity.

OR

(b)

(c)

57/4/1

(i1)) The organ transplants (grafts) are often rejected if not taken
from suitable compatible persons. Mention the characteristic of

our immune system that is responsible for the rejection. 1

How is active immunity different from passive immunity ? Write any

two differences. 2
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Qs s

31. (%) = Ru Ty yare wie s stee AT | Tede swor/eree § aftaferd i
& A TARaT ST 3ok ST Shl SATEAT hIfNTT |

arraT
@) (1) A & g arIad F1e (L.S.) F1 ol sH18T 31 36 fonedl © st
T THifeRd T |
(i) I ol Teh-Ush IETEL0T 4d §Y TIYUIAIT T YOIy o sl Sl T
IV |

32. (F) UNaH IETHET R % HRe ST THR a1 AaEdd faRau | 39 W
T TUT ANTALN T Ioci HITSTT | T UT T ST ShITITehRT SRRdam (et
oo i) form R =T 2 2

AT
@) () AW S RS (G # el @R qe At s geEteg i |

(i) AW S aRESHT § |itferd a1 SRifdfeET 6l gl sHEe | e
IS foh IeRT ST for TR fokam 1T |

(iii)  STSTET A1 U &9 [ARIT SR Ieci HfSTY foh geent I fopreh forg
ERIREI
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31. (a)
(b)
32. (a)
(b)
57/4/1

SECTION E

Study the flow chart given below. Name the hormones involved at

each stage and explain their functions. 5

Hypothalamus
J
Pituitary
J
Ovary
J

Pregnancy

OR

1) Draw a diagram of L.S. of maize grain and label its any six

parts.

(i1)  Differentiate between perisperm and endosperm giving one

example of each. 5

Write the types and locations of the genes causing thalassemia in
humans. State the cause and symptoms of the disease. How is

sickle-cell anemia different from this disease ? 5
OR
(1) Enlist any four prime goals of the Human Genome Project

(HGP).

(i1) List the two methodologies which were involved in the

human genome project. Mention how they were used.

(iii) Expand ‘YAC’ and mention what it was used for. 5
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3. () @

(i1)

@ @

(ii)

(iii)

57/4/1

ST TRy # $eht 37 1 3 37edial wewqul wfier g 2 |
(D)  $HARI (EcoR I) & FTHEHT Y TUIT T SARSAT ST |
(ID) 39 vhsieH GERIfaTst USTEH i 8= €9d feTRag |

T Ufdeied USTeat g i ST o goist Sharre o A foiau |
HAREITAT o fwior # geht s1firet o1 ol hiferg | 2+1+42=5

AUAT

frerRft FSshardT (FTeRe UaIERM) TS ST i 98a il
$T U HEfA ® | 38 fafer it s fifse |

STETOLT & qTedi # ST o TAHIGHOT 8 HIHI: TN 36T ST aret
HaTesh o1 A fofaT |

IE HATE Teh SEHIT U1EY HITThT I Tk 3Te8 H o T &qiaid
FAT R ? 3+1+1=5
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33. (a)

(b)

57/4/1

(1)

(i1)

(1)

(ii)

(iii)

EcoR I has played a very important role in rDNA technology.
D Explain the convention for naming EcoR 1.

(II) Write the recognition site of this endonuclease

restriction enzyme.

Name the overhanging stretches of DNA produced by these
restriction enzymes. Describe their role in the formation of
rDNA. 2+1+2=5

OR

Insertional inactivation is a method to detect the
recombinant DNA. Explain this method.

Name the commonly used vector for transferring genes in

plants from bacteria.

How is this able to transform a normal plant cell into a

tumour ? 3+1+1=5
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