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There are a total of 26 questions and five sections in the question paper.
All questions are compulsory.

Section A contains questions number 1 to 5, very short-answer type
questions of 1 mark each.

Section B contains questions number 6 to 10, short-answer type I
questions of 2 marks each.

Section C contains questions number 11 to 22, short-answer type II
questions of 8 marks each.

Section D contains question number 23, value based question of 4 marks.

Section E contains questions number 24 to 26, long-answer type questions
of 5 marks each.

There is no overall choice in the question paper, however, an internal
choice is provided in one question of 2 marks, one question of 3 marks and
all the three questions of 5 marks. In these questions, an examinee is to
attempt any one of the two given alternatives.



wus A
SECTION A

1. UHd ¥ TEeehEd UY gHd H forg YohR 8w Ifaell Yo &d & 2 1

How do cytokine barriers provide innate immunity in humans ?

2. 98 I 3w fufgn e sgoehipn 0 gfd SletfaeimsaFaaanss
TEHITHS HLd & | 1
Write the dual purpose served by Deoxyribonucleoside triphosphates in
polymerisation.

3. famfafga & am fafgu - 1

(a) 15 Tufcm o qd a|y (TW) o 99 TsHe
(b) 2 fuferm o gd qoff srhier & ol § @Y 9 TiEie

Write the names of the following :
(a) A 15 mya primate that was ape-like

(b) A 2 mya primate that lived in East African grasslands

4. TSI # TH 9 38 TURS IiEdd H1 3g@ iy a9k g 98
uftyea g i a8 S 3 T qew g A R | 1

Mention the chemical change that proinsulin undergoes, to be able to act
as mature insulin.

5. @ UM % AW TAfau SRl T9R 78ly w=adi o 3o % gl I fopam i
gkl ? | 1

Name two diseases whose spread can be controlled by the eradication of
Aedes mosquitoes.
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SECTION B

.. UG & ITehIel, hIABIHAT, o TRl Hed h (WA AHh ANTED THT
3 Thishd STIRTE Jd ITER GRI o fH < T <hl Turaal urd § fohd T
FERIAT Sl 2 IR =N | 3Hehl ST iy |

How did a citizen group called Friends of Arcata Marsh, Arcata,
California, USA, help to improve water quality of the marshland using
Integrated Waste Water Treatment ? Explain in four steps.

forT-wefier worefis waa & 39 & fofe firdh & Argion i A § gun g
YT TeATg [l T B |

(a) N g gemsidl i FgwEn Hifo 1 gt § A5eiem 1 daeda w Tk |

(b) oG wEAT bl WS o 3T TR o e shl STELIhdl 941 Tal aidl 2

Your advice is sought to improve the nitrogen content of the soil to be
used for cultivation of a non-leguminous terrestrial crop.

(a) Recommend two microbes that can enrich the soil with nitrogen.

(b)  Why do leguminous crops not require such enrichment of the soil ?

TTIeh! AT 3T ATl TS 1 Teh 7% (e T 5 & | 39 qoheA1eh 1 AW
farfgu foges g eare waa K it difeat i o< gafvat § aifsd aeron f
fataT ST W 1 gifead fran s &k | 38 fafy st = ot hifs |

You have obtained a high yielding variety of tomato. Name and explain
the procedure that ensures retention of the desired characteristics
repeatedly in large populations of future generations of the tomato crop.

(a) TeUET g1 & @id Ny &1 am fafae | o7 N & fFm TR ared i S
2?
(b) HME IR W f&sT & qurai i fafeu |

(a) Name the source plant of heroin drug. How is it obtained from the
plant ?

(b)  Write the effects of heroin on the human body.
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Tdl AT STl @ foh TRt wmfE @ we W Uefta sgRat i @ i@
THEqH Gdl 3 | gel-aqett 3 siemfurdia g i ggrdr 9 3qeh! sare

fopm JhR Y 2 2
YT

FETY STEHRGeh! HIRERT H T Hrgeh Aal e, T ol e T g HilRwewr 4

thell a1 il | s3I Shifvg | 2

With the help of an algebraic equation, how did Hardy-Weinberg explain
that in a given population the frequency of occurrence of alleles of a gene
is supposed to remain the same through generations ?

OR

Although a prokaryotic cell has no defined nucleus, yet DNA is not
scattered throughout the cell. Explain.

@us C
SECTION C

(a) EHEY dY GG g 1 fave fifsu |

(b) TrafaRad g=ht ¥ @ THET A1 1 T Hleh [AIRAT 3
(i) Tadeht wa ufei & 9@
(ii)  hIehl &I

(iii) SFFAAET TF HPUeT & TaH
(iv) Tohiehg 3R 3TE o g
(a)  Differentiate between analogous and homologous structures.

(b) Select and write analogous structures from the list given below :
1) Wings of butterfly and birds
(i1)  Vertebrate hearts
(iii) Tendrils of bougainvillea and cucurbita
(iv)  Tubers of sweet potato and potato

TeTE b Nl B [AearemmsT s7H1TRET & Ghuvl & e § grieediiag &
HdTEeh o &9 H ITAN fohd TR TERH TGl 8 ? Tl 3TIhH § AT i | 3

How has the use of Agrobacterium as vectors helped in controlling
Meloidegyne incognitia infestation in tobacco plants ? Explain in correct

sequence.
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(a) AT I e WA § urias fafawar sifees @ 17 @ o 3w %eH A
HEHd & ? U FdTd gY 310 I hi I HfT |
(b) AR Sa-fafauar qen S (wfsfisr) Sa-fafaaar o o fafge s
Sk wea & aft wadi o uftfad gid § |
AT

e foreft 7€ § wgll anfed vor o1 fomsH foman Sian 8, a1 ¢ o o W ued
1A T9TE <hl =TT hIfT |

(a) “India has greater ecosystem diversity than Norway.” Do you
agree with the statement ? Give reasons in support of your answer.

(b)  Write the difference between genetic biodiversity and species
biodiversity that exists at all the levels of biological organisation.

OR

Explain the effect on the characteristics of a river when urban sewage is
discharged into it.

gfert 8 “fem-fafr’ i franfafe i samean i | qmat | fom-fafor 3 a5
fra g i 8 2

Explain the mechanism of ‘sex determination’ in birds. How does it differ
from that of human beings ?

WO § SIS, ST qel URSSHA (FRUT) Ugfad hl e
HIfST |

Explain out-breeding, out-crossing and cross-breeding practices in animal
husbandry.

(a) Sifoes foram T wa dgehi & =m0 & fw w@mEt 6 smen S e
I FFar od B | siifaea fag hifse |

(b) & foas % &9 # ITAM fohy I aTet ST, Haeh T hic F Th-Th
3T S |

(a)  Organic farmers prefer biological control of diseases and pests to
the use of chemicals for the same purpose. Justify.

(b)  Give an example of a bacterium, a fungus and an insect that are
used as biocontrol agents.
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(a) SRR o foshrd Sa-Tefieh! § fohd TR HEE® g7l ?

(b) TS ITA H A ITd TRHINUFT T I gt 3Tehl hRIETS
U HIT |

(a) How has the development of bioreactor helped in biotechnology ?
(b) Name the most commonly used bioreactor and describe its
working.

g €1.uA. T Wenfiehl § fefaRea i gfteer S s=men @ b T
Wﬁmﬁw

(a) AfdeeH uemen

(b) ATSHES

Explain the roles of the following with the help of an example each in
recombinant DNA technology :

(a)  Restriction Enzymes
(b) Plasmids
AR q 3TfSeho # favie FIfvT | T 1 Th-tsh IeEw ot AT |

Differentiate between Parthenocarpy and Parthenogenesis. Give one
example of each.

fafrean it gfe @ ft o AraTsti w1 Ag T & S g TR 3k Tawma
TRTg13ti o folu TquT Tty B | 91 3719 89 §gHd & ? RV dfgd 3794 I

=1 gfE I |

Medically it is advised to all young mothers that breastfeeding is the best
for their newborn babies. Do you agree ? Give reasons in support of your
answer.

Ut foenfia (aftaea) W SR 1 o SH1ST | 59 <fiF 9T ol ATHTRRd o
3T & fafaw |

Draw a diagram of a mature human sperm. Label any three parts and
write their functions.

() ANWAFR. &1 QU 9@ fafeaw qon Srwu. G (S
ITfTaTdT) | $Eeh! YHeRT o1 avi T |
(b) ELUAT. IS Teheieh o g qf JATHN AT |

(a) Expand VNTR and describe its role in DNA fingerprinting.

(b)  List any two applications of DNA fingerprinting technique.

7 P.T.O.
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Qus D

SECTION D

IY-GHUT o BRI < h b WU H Y hI qUrEl o IRd TR Hl AR
aTies wgd oTfues fafad § @ oo wareed @l o s off | 9 vl A
1Y < TUE FAd WA & Th U8 Gohl 8, IAH fulehcdehl | e

IR S CAC T o

(a)

(b)

(c)

Y- < &I TIE HRHI H1 IgE HIT |

TY-YGHT % HRU UGl T HHal W IS4 1A His G Bl-heh THTE
fafau |

A9 oo™ & Shl-add & hed <kl efeRd 9 foene™ ua (euE &%
&t § Ayt ek o e forenfdfelt & Srmeeran s1fim & omaieH &
foru fenedi <1 prishul w1 ggma T |

Looking at the deteriorating air quality because of air pollution in many

cities of the country, the citizens are very much worried and concerned

about their health. The doctors have declared health emergency in the

cities where the air quality is very severely poor.

(a)
(b)

(c)

Mention any two major causes of air pollution.

Write any two harmful effects of air pollution to plants and

humans.

As a captain of your school Eco-club, suggest any two programmes
you would plan to organise in the school so as to bring awareness
among the students on how to check air pollution in and around

the school.



w@us E
SECTION E

24, (a) 39 Sfig o1 a3k AW fARgu RrEer 3w oiwE g2 AT IR IH
IR < 79 ST | fopam o | ST o ded § Fgarar 3R g o
= gggeY § 3k g fohU TN 31e93 <hl =T <hIfvu |

(b) | o T1Y H HA JY Teeloe A S F=mor (S &fo) 6t = ford
YR i ? 5

HYAT

(a) Hfam T g vfiufea o fagra’ (S <) fafae | = so
FD 9aTG i § ? HROT A0 §C TH IR hl HERIAT § 3G I !
gfE T |
(b) ‘EUE fagra 1 JerEmER Thid w1 RO RE TR g3 S
fuftpyr < T gRT T T | U o ? EHLsy | 5
(a)  Write the scientific name of the organism Thomas Hunt Morgan
and his colleagues worked with for their experiments. Explain the

correlation between linkage and recombination with respect to
genes as studied by them.

(b)  How did Sturtevant explain gene mapping while working with
Morgan ?

OR

(a)  State the ‘Central dogma’ as proposed by Francis Crick. Are there
any exceptions to it ? Support your answer with a reason and an
example.

(b) Explain how the biochemical characterisation (nature) of
‘Transforming Principle’ was determined, which was not defined
from Griffith’s experiments.
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(a)

(b)

(a)

(b)
(c)

(a)

(b)

(a)

(b)
(c)

fafirr ardta wrent & fa fafim S=geit i Fafefea st afiefa
Bl 8 | I o Tsh-Ush 321801 <h! HERAT ¥ $9eh! U9 T |

(i) T e

(i)  EE9o @

(i11)  9d™E h{AT

(iv) Tiefea e

80 Taferi i wsh @wfE 4 Al wh dwae H 8 fadfoai 6 gog &1 St
7, 1 3§ gty # faafert s gmfy 6t gy g <t momr Hif |

HAYAT

fortt TTids o NIwor T T BT B 2 39 Hed U fem wem (W
HI )’ T AT ANTIT ] ?

fopelt aTfias § ‘Werd diwes T <t fieRt <l TR T |

T Tehideh TG | 39 @ *T@dl, IR0 @re @l § fhd TR
TG 7 ?

Following are the responses of different animals to various abiotic
factors. Describe each one with the help of an example.

(1) Regulate
(i1) Conform
(iii) Migrate
(iv)  Suspend
If 8 individuals in a population of 80 butterflies die in a week,

calculate the death rate of population of butterflies during that
period.

OR

What is a trophic level in an ecosystem ? What is ‘standing crop’
with reference to it ?

Explain the role of the ‘first trophic level’ in an ecosystem.

How is the detritus food chain connected with the grazing food
chain in a natural ecosystem ?

10
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(a)

(b)

(a)
(b)

(a)

(b)

(a)
(b)

gt Treul <h1 feRedl 3t kel w1 el SHife S T e wREE
YA et 8 |

T IASTSI b SSUS Sl Tohell Toh TG hIRRT H AT oh o]
& I9UA Tgfvem deh sl aiEe1sT &1 auH Hifu |

rera
e fomt # 31dd =i <hl =amet Iy |

e fomt ° 3Arda =sk hl a7 a1 v U % w9 § fRa
TR TETTh &l Fehdll & 2

Describe any two devices in a flowering plant which prevent both
autogamy and geitonogamy.

Explain the events upto double fertilisation after the pollen tube
enters one of the synergids in an ovule of an angiosperm.

OR
Explain menstrual cycle in human females.

How can the scientific understanding of the menstrual cycle of
human females help as a contraceptive measure ?
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