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(v) @S T — 597 G&I1 22 T 28 7% Tg-IH0T YR & J97 & | o9 o7 3 31 AT & |

(vi) TS — 97 GEIT 29 TIT 30 FT-ITERT J97 & | T4 F7 4 3H] BT & | 599 37-
971 § @ U 37-397 7 3aReF 9T HT 797 1797 T & |

(vii) GUEF—J97 G&I1 31 8 33 7% Fed-FerIT 5o & 597 & | Jeoih Jo7 5 3HH) T & |

(viii) ¥Fo7-97 & GUF faeeq 781 1697 77 8 | T, F& 3o 8 HTaRE 967 BT J1aeT
197 7197 8 | gETeT 1 57 ol § G 5 Uk Yo T IR [T 8 |

(ix) €77 & I gianfera qientefal & forg e yv7-77 8 |

(x) T8 H& ATTHTF §l, GTH-GeR IR 3ferd &G & Tl T F918 T 18T |

gug -

9 TT 1§ 16 T Tgfrehed YR o U9 & | T T 1 37 1 & | halel Teh fdehed
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1. U =t foges fuar auriy 9, we vl & & a1y foarg st g fogeht gran oy aur foar
= g ATl 91 | 39 Tt % feha Wfetd g aife &R ¢

A) 25% B) 0%
(C) 50% D) 75%

2. MivdHmgmame:
(A) S St wawm S
(B) T3S AU (TATSRYT) TR HHe!
(C) SHfesh wug Satgiie (qatarer) Tyae Sudt
(D) SiHfeeh Selifafan Ty HHel
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General Instructions :
Read the following instructions carefully and follow them :

(1)
29
(iii)
(iv)
(v)

(vi)

This question paper contains 33 questions. All questions are compulsory.
Question paper is divided into FIVE sections — Section A, B, C, D and E.
Section A — question numbers 1 to 16 are multiple choice type questions.
Each question carries 1 mark.

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

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

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

(vit) Section E — question numbers 31 to 33 are long answer type questions.

Each question carries § marks.

(viti) There is no overall choice. However, internal choices have been provided

in some questions. A student has to attempt only one of the alternatives
in such questions.

(ix) 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

Question Nos. 1 to 16 are multiple choice questions. Each question carries

1 mark. Only one of the choices is correct. Select and write the correct choice.

1. A man whose father was colour-blind marries a woman who had a colour-
blind mother and normal father. What percentage of male children of this
couple will be colour-blind ?

A)
©)

25% B) 0%
50% D) 75%

2. GEAC stands for

(A) Genome Engineering Action Committee
(B) Ground Environment Action Committee
(C) Genetic and Environment Approval Committee
(D) Genetic Engineering Approval Committee
57/1/1 ~ 3|Page P.T.O.
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(iv) ST (d) THm
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forereg
@) @G () Gv)
A b @ © @
B) © @ ® @
© @ @ O (©
D) © b)) @ (@

4. gemshal gry wuTed @iasiiestr yehn frefafad 1 gk § g ©
(A) TEE Y RS TN |
(B) 3ATE T HIsi-eh qUT IThTai-eh GISeh qH] |
(C) =T Y Href-eh JI5eh |
(D) TG Y RISk HI¥eh TUT FHH o1 T |

5. % UM § Hdeh /I TR 3ThER UM o6 Hashi/ I GRI 3TEARA fohT ST o HR0T
TR B AT & | TH TR h i o fore Iaerh wfawer smfsran o1 R 2 :

(A)  Trfere 3rgfshan

(B) T FfcRedT IR (FMERA 3R EUiY)

(C) hiidiehta wheren srforan (Refrietiiene 3R toai-a)
(D) <hf3reRT ATfesra fere srfsha
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3. Match the items in Column-A with that of Column-B :
Column-A Column-B
(1) Lady bird beetle (a) Methanobacterium
(11) Mycorrhiza (b) Trichoderma
(1) Biological control (¢) Aphids

(1v) Biogas (d) Glomus

Choose the option that matches the items of Column A with that of B
correctly :

Options :

O @ @) Gv)
@A b @ © @
B) © @ ®) @
© @ @ ® (©
D) © b @ @

4.  The process of mineralization by microorganisms help in the release of :
(A) 1inorganic nutrients from humus.
(B) both organic and inorganic nutrients from detritus.
(C) organic nutrients from humus.

(D) 1inorganic nutrients from detritus and formation of humus.

5. Transplantation of tissues/organs to some patients often fails due to rejection

of such tissues/organs by the body of the patient. Which type of immune

response 1is responsible for such rejections ?
(A) Autoimmune response

(B) Humoral immune response

(C) Physiological immune response

(D) Cell mediated immune response
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6. ‘hiom-I' H <1 8 uel 1 ‘Hiem-11" | < 75 7l o w1 ggfua firer hife
hicH-1 Hicm-I1
(a) USRI (JBSARL) (i) ShRHYS! T LT (THTIR) H 7= Tnfid &M |
(b) ATV (FATIE) (1)  HIIRIST T T S Yo1 o & forafed g smar |
(c) AR IR G5 (iii) 8-16 HHGE] ATAT YOI

(d) e (HrEeT) (iv) Ity s sTEdl e
‘ShicH-1" % ‘hicm-11" % I1Y TYfa e arel foehed sl T :
forehen -

@ ® (@ (@
A Gv) @) 3G 3
B @ @) @) @)
(C) G) @ 3Gv) (3id)
D) () G@v) @) @
7. feu e fom g e fgeftorasht gur <6 feeta o <ol bt g T 8 | 35 TR AW 6 P
‘Q, ‘R’ U7 S g AHifehd fepam TR B |

ol -

%W%%ﬁ?ﬂ?ﬁfﬁﬁ P, ‘Q, ‘R a1 ‘S’ o W A a1e] f&chvlq I FHT :
P Q R S

A 3 foms TFEE S

B) Fu fioes  ofiTwm W

(C) e Hag fIoes i

O) Fu foes  fi T gae

8. I TF T UTCHmST 1 IUINT Hid §L AW S sl ST T T Safdd fomam S
T 2 |
(A) 0.1 faferm (B) 1 fuferm
(C) 1 faferm (D) 1 feferm
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6.

Match the following items of Column-I with that of Column-II :
Column-I Column-II
(a) Trophoblast (1) Embedding of blastocyst in the endometrium
(b) Implantation  (11) Group of cells that would differentiate as embryo
(¢) Inner cell mass (111) Embryo with 8-16 blastomeres
(d) Morula (1v) Outer layer of blastocyst
Choose the option that matches Column-I with Column-II correctly.
Options :
(@ b © (@
@A @) @ @) @)
B @O @) @) av)
© @@ @ av) @)
D) @) @v) @) @
The diagram given below shows labelling of four parts of a dicot embryo
during its development as P, Q, R and S.

| empryo Sii yu |
Choose the option that indicates correct labelling of ‘P’, ‘Q’, ‘R’ and ‘S’ of
embryo in different stages of its development :
P Q R S
(A) Egg  Suspensor Radicle Cotyledon
(B) Zygote Suspensor Cotyledon Plumule

©) Egg Radicle  Suspensor Cotyledon
(D) Zygote Suspensor Cotyledon Radicle

Amplification of gene of interest by using DNA polymerase may go upto
(A) 0.1 million times (B) 1 million times
(C) 1 billion times (D) 1 trillion times
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9. U ST G I HITST T H A2 &ehi 1 A 5' — AATGCTAGGCAC — 3'% |
39 ST g IIRId ‘m-3TREAT | TSI &TRehi 1 T&! 31shY €M+ aret faehed 1
T I |

(A) 5" —-UUACGAACCGAG-3" (B) 5 —-AAUGCUAGGCAC -3
(C) 5 -UUACGUACCGUG-3" (D) 5 —-AACGUAGGCAGC -3

10. T JSHIATEY sl TSSO o TRTh IR <hl 50 TSI HIq ShITeRI3Tl qeil 3SR sl 50
TR ISV TTq ShITRT & S FTel TATshvTT qe SISTUs <hl e arfl shoe:
(A) 100, 25 (B) 200, 50
(C) 50,50 (D) 200, 100

11. 3Ny ama & faem § fr=fafed ama ggea | IR Tor (Wished) dftrferd & | Aa
forehTa o Wl 3TshH aTe] forehed hl T

(A)  gEifIgHg—> &M Raed — eI —> g dfiga
B) INZANTINGT—> Fimt FHaeq — FaeEa —> g dfvgg
(C)  INEANIIEGT—> THIIIHT—> FEfI9HT—>  FH 99T
(D) &H HeFeq — INLANTIET—> 5171 dffgg — FEets

12. 3TREAT 3faward (RNAi) T8Th U 1 GERH (FAgelfor 7o 1RmT) % id Sfaedt s
T HEh 2 |
3t ferehe o1 = HifoTe fomtes g STd 21 Heh foh 3TuAT 37qerd) fore Jehr e foham ST &
(A) GAHMH h THITRUAT, s EHTGRT FohH o1 TG |
(B) EEhiH o SITAT o fciehd 1 I SR LT |
(C) 9 o STAT o eI sl U HET |
(D) W8 % AT & Ffcrehe 19 o1 TG LT |

9 @I 13 § 16 HANERYA (A) — R0 (R) T 3T 937 &

3 91 A 1 YA - AR (A) 3 R (R) few mu | 37 wei % SR R fow srEn
3faa faehed w1 FeRt if

(A) (A) 3R (R) qHI &l & 791 (R) GRI (A) 1 #&l A1 81 & 8 |

(B) (A) 3R (R) aHI & 8, T (R) NI (A) 1 el sared 121 81 & € |

(C) (A) TEl g, g (R) TTd 2 |

(D) (A) T &, TG (R) 981 2 |

13. ANHYT (A) : §@ U @E AW areft Teft ‘weell’ faza 1 wem f-wizeeh
TeffRees el 2 |
HUOT(R) @ 39 USig whoer fosim g, =€ feeett g faenfia fomm e g
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The sequence of nitrogenous bases in a segment of a coding strand of DNA is
5" — AATGCTAGGCAC - 3'. Choose the option that shows the correct
sequence of nitrogenous bases in the mRNA transcribed by the DNA.
(A) 5'—-UUACGAACCGAG-3'" (B) 5 -AAUGCUAGGCAC -3’
(C) 5 -UUACGUACCGUG-3" (D) 5 —-AACGUAGGCAGC -3

10. How many pollen grains and ovules are likely to be formed in the anther and
the ovary of an angiosperm bearing 50 microspore mother cells and 50
megaspore mother cells respectively ?

(A) 100, 25 (B) 200, 50
(C) 50, 50 (D) 200, 100

11. Evolution of modern man involves the following man-like primates. Choose
the correct series of human evolution.

(A) Dryopithecus — Homo erectus — Australopithecines — Homo sapiens
(B) Australopithecines — Homo erectus — Neanderthal - Homo sapiens
(C) Australopithecines — Ramapithecus — Dryopithecus — Homo sapiens
(D) Homo erectus — Australopithecines - Homo sapiens — Neanderthal

12. RNA interference (RNAi) helps in making tobacco-plant resistant to a
nematode (Meloidegyne incognitia)
Choose the correct option that shows how RNAI is achieved :
(A) Preventing the process of translation of mRNA of the nematode.
(B) Preventing the process of replication of DNA of the nematode.
(C) Preventing the process of transcription of DNA of the plant.
(D) Preventing the process of replication of DNA of the plant.

For Question numbers 13 to 16, two statements are given — one labelled as
Assertion (A) and the other labelled as Reason (R). Answer these questions
by 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).
(C) (A) 1s true, but (R) 1s false.

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

13. Assertion (A) : Saheli is the World’s first non-steroidal oral contraceptive
pill.
Reason (R) : It has been developed by National Institute of Immunology,
New Delhi.

57/1/1 ~ 9|Page P.T.O.
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17.

18.

19.

AR (A) : ST e T T oo ST SIBTHG 12 |
SR (R) ;5 I 37 1 heoha Ush § M Yol g & Jehal 2 |

IRH (A) : TRREgR, difed Sce T S % foTw Ssheran aifeufaat Suetsy
HATR |
HROT(R)  : Gaifees 39 ford STH ot srfieeret fogioq (feftn) wermss 8 |

ARTHUT (A) : Toh fede g § 59 @1 SH Th &) e W [ 2id & df SHehi
A TSI o1 ITITA TSR TohIR & hTh! el &l & |

HROT(R)  : SHhIT S GAISHI T 310eh (I=1) 841 <1 ST o6 forfwa & i &
T8 |

Qg -§
farehed-(A) 3FuE (B) H foreft weh o1 37 foifgu
(A) wifha aun fats forg YR Taiferd € 2 A IR WX 377 THTe T Sooi@ Shifay |
AT
B) (1) YeASal ! TERAT § AT Th Ueshlgic ™ U 1 4 fetfge
(1) ATESH g/
(2) for SAmEe & TR fhaT ST 2 |
() FEAEFATET BT ITAN Ad-Iakeh o &9 H fh8 TR foham ST Tehat 8 ?
T I |
farehed-(A) 1@ (B) U 4 forefl weh o1 3w foifgu
Q) Trafataa it 1 fovemor Hifse qen ==t Hifse fo Tmefie Saresha & ged
T o T T 3Tfereh 3cqTeh 2
Teh 1 o, Teh WTehiceh T a1, Teh 3l Tgfvd 3l
HAYET
(B) U uTifRafeeh-aat bl ¢ WIfies ScuTeehdT qT Hehel MUk IcTCehdl & s

ferstg <hifsT |
i feu U TRt (3T T 3rERE hIfNT

YL HIE A oh 9 S b GRI Scd— Tald H e 1’ AT ‘2’ <h &M hifsT a1
AT o o forive Hifa |
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14. Assertion (A) : One of the property of genetic code is degeneracy.
Reason (R) : Some amino acids can be coded by more than one codon.

15. Assertion (A) : A bioreactor provides the optimal conditions for achieving
the desired product by providing optimum growth conditions.
Reason (R) : The most commonly used bioreactors are of stirring type.

16. Assertion (A) : When the two genes in a dihybrid cross are situated on the
same chromosome, the proportion of parental gene combinations is
much higher than non-parental type.

Reason (R) : Higher parental gene combinations can be attributed to
crossing over between two genes.

SECTION - B

17. Student to attempt either option-(A) or (B) :
(A) How are morphine and heroin related ? Mention their effect on the

human body.
OR
(B) (1) Name an alcoholic drink which is produced by the help of
microbes :

(1) With distillation
(2) Without distillation
(11) Explain how cyanobacteria can be used as bio-fertilizer.

18. Student to attempt either option-(A) or (B) :
(A) Analyse the following ecosystems and discuss, which will be more
productive in terms of primary productivity :
A young forest, a natural old forest, a shallow polluted lake.
OR
(B) Differentiate between Net primary productivity and Gross primary
productivity in an ecosystem.

19. Study the cross given below :

Identify the abnormalities ‘1’ and ‘2’ in the offsprings of a cross done between
a couple and distinguish between them.
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20. Ueh IRARH Tk (FER) a1 o Ufaeq (Fe) o i 9 8 exiu 17u semered! =1é b1 31eeH hifo ;

FreafaRad geat & s fofiae

() SIS 1TAT 2 GHTTad SiHIesyT feRau |

(b) = 5 T 8 hH A TR HOERIHA B Bl oot ® A F wlosw
(TESH/TETSHY) Iuferd & ?

21. fahed-(A) 3ryaT (B) 9 9 Tt weh o1 3w foifgu

(A) TEi fowr @ difga weh ft 1 3afees fauer © stafesa: fififa erefiemge
] Ufceenfid sUHT U=dT @ | 39 YR o SATEfeh IUR shl JTedehdl &1 TSl
8 7 e T | 30 Tt foshr & fotu wes wormeft Su=m 1 oft ggme i |

3HYAT
(B) UHY forgl Q1 Feriehl b1 it ool SHifse fomept 3uem feret oft Haress e &
fom € g ST Bt TR <RifTeRT # €Y € ufas e # fomen 1 HeRaT B |
s -7
22. (a) Tre=ferfga srgsn ot Suae @e o+ foru defigifires faerierss sswa fofa
5' — GAATTC - 3'
(b) 39 3TIHH < TEIH Tl Tae Ugfaretust st 1 fofia |
(c) Teufed ar a fafia g g 7 3ehT yftrept w1 Seorg HIfTT |
23. TiSHIfEIH o Sia =sh o Teh W oI 9 3TRE g <1 41 @

57/1/1 ~ 12|Page



20. Study the pedigree chart given below, showing the inheritance pattern of
blood group in a family :

Parents : E @
1 2
|
Generation [ : A
4 5 6

3

Generation 11 : ((T

9

-1

8
Answer the following questions :
(a) Give the possible genotypes of individual 1 and 2.
(b) Which antigen or antigens will be present on the plasma membranes
of the R.B.Cs of individuals ‘5’ and ‘8’ ?

21. Student to attempt either option-(A) or (B) :

(A) A patient with ADA deficiency requires periodic infusion of genetically
engineered lymphocytes. Explain why such periodic infusion is required
and also suggest a permanent cure for such ADA deficiency.

OR

(B) Describe in brief any two techniques that can be utilised to transfer

recombinant DNA into the host cell directly without using any vector.

SECTION - C
22. (a) Write the palindromic nucleotide sequence for following sequence of
DNA segment :
5 — GAATTC - 3'
(b) Name the restriction endonuclease that recognizes this sequence.
(¢) How are sticky ends produced ? Mention their role.

23. Study a part of life cycle of Plasmodium given below :

57/1/1 ~ 13|Page P.T.O.



SHeh] T hlh FTeARad Te1 o 3R feifgu :

(a)

(b)
(©
(d)

24. (a)

(b)

UHThele Host U wisHITSTH HehHvl i 38 I1aeyT o foiftge fem a8 m=st 8§
WUSTNG BT @ |

TSt Sfte w1 e 3R aitael el g g g ?

few mmu famr @ FTeR P @9 ‘Q R dEaHeR ferfgu |

AT ST % e =k i 3Teifieh qT eifiteh JTaEATd €f TRt | gl gt & | 39
TSR o 919 faRau |

“OTE o SAfaehqul SRa—shetrdl S8 fop forgeft Sferit <1 atmshmor, @ea (Shiee)
YT e erfa I Safafaerdr ot dsar & T8 fHa 8 17 I & Th-Tsh e
61 FERIAT & Y o] ARETA f5g HIR |

ﬁw%ff\@ﬁwq%ﬁ%if@ﬁ:

() ST IUCN) i {8 Ter geh

(i) SAefefeerar g § gie wie

25. = feu e fom o1 SteeRE whtes STl g9 o SR feifge

(a)
(b)
(©

v
IULIh Tol  gRITS 718 HLa1 i U TT |
TR P’ 9T ‘Q’ ! Y&=THT |
e T 1 wepfer fotfiae |

(d) Iehmfer T BURITEN o o= favg Hifvm |
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Answer the following questions :

(a) Name the infective stage of Plasmodium that is stored in the female

Anopheles mosquito.
(b) Where does fertilization and development of parasite take place ?
(c) Identify labels P and Q in the given diagram.

(d) Asexual and sexual phase of the life cycle of the Plasmodium takes

place in two different hosts. Write their names.

24. (a) Indiscriminate human activities such as alien species invasion,
fragmentation and habitat loss have accelerated the loss of

biodiversity. Justify by taking one example for each.
(b) State the importance of the following :
(1) IUCN Red data list

(11) Hot spots in conservation of biodiversity

25. Study the diagram given below and answer the questions that follows :

W

(a) Identify the structure shown in the above figure.
(b) Identify the labels P and Q.
(¢) Write the nature of histone proteins.

(d) Distinguish between Euchromatin and Heterochromatin.
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26. TITH QAT YT AT YW FA sl TaRa & it UL g 7 | et 8 3R g
Sfeerar ot 7 8 | v % iR # g daredn < sfagm & qun Ten % aRer ¥ gey
fagm =1 wiianfes sfaem 2 | safoe far § fo6 forg &1 378 @ *18 w fasr g7 &
TS § |
(a) U foreht alieh 1 gema e fo@ mfeer yor < g9 feeRR w1 adteror femam S
Goh | 39 dehrleh ohl SITEAT 1T |

(b) =fe Toreh weh 37ere a1 forepml Rl SufRe oA =reTd & i 6f o s ! Waq &l
ql 3ok foru foreht wen wvifara ferehed w1 oot hIfSw | e <kt a9 Tyiaeen &
foTu =R =1 foreped gafara g ? <R g it |

(c) Term uftfefertl # 3u-wea (b) & g ma fyeheq denfaes 2 7

27. I IRV T (SoiFerid)’, fog frgra m snenia 8 35ehi =@men i | 39
TeheTeh gRT 9TH IcITCT oh ST i o €l dlieh] i fARST |

28. 3qE quT ST fashra A favesrt gt Hifs |
T g -9
9 TEAT 29 TUT 30 HH-STHTNT I & | Tcdeh T3 o 3 I9-9 & 8 § Teh 39-yed A
SATafes ferehed feam 2 |
29. ‘HE-1’ U1 Hhyg-2’ ¥ fafdre gt o foftr i o1 = feu ¢ ari o Hresm & esifen
2 | UT <Rl 3TEIIH hieh Haferd feu 7w gei o 3¢ farfigu

| [V e/ |

(a) ‘ShE-1 AT -2 T forE STHT ol &R SMEE & ? 39 SIHH ol Teh FohR fiaT |
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26. Shyam and Radha are expecting their first child with Radha being in her
second month of pregnancy with no complications. Shyam’s family has a
history of cystic fibrosis while Radha’s family has a history of Down’s
syndrome, leading to a concern that the baby may have one of these
conditions.

(a) Suggest and explain a way of testing if their baby is at risk for any
genetic disorders.

(b) In case of presence of one or both of the abnormalities and posing a
risk to the mother’s health, mention one possible option for them to
consider. Is that option safe for Radha at the current gestational
age ? Justify.

(¢) Under what conditions is the process mentioned in (b) illegal ?

27. Explain the basis on which gel electrophoresis technique works. Write any
two ways the products obtained through this technique can be utilised.

28. Compare and contrast convergent and divergent evolution.

SECTION -D
Question Nos. 29 and 30 are case-based questions. Each question has 3 sub-
questions with internal choice in one sub-question.
29. Study the graphs given below for Case 1 and Case 2 showing different
levels of certain hormones and answer the question that follows :

oLl LiULesl
‘ Phase Phase |

(a) Which hormone is responsible for the peak observed in Case 1 and
Case 2 ? Write one function of that hormone.
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(b) YChM (IIEE) TSR shT iy H TSR AT TaieE H g arel aRadH! ol
ferfu |
IU-TH (c) 9T (d) T & Toreft Wep 39— =1 STR ST
(¢) HH-2 % BHH-Q 1 9 feifau qem sHent ush Terr oft ferflgu |
YT
(@) $E-2' T USHE ! H G Bramsicl © STl ? 98 B8 s @ ?

forferftaa uitsde w1 gt st yeai & 3o farfgw -
whid H, g4 ferelt off Sfa < gk, Tohal =AY & 9 fotet € 2 &; 3 & s
FARATRT WFTifctes &7 998 § @d & | o SHM SEEH1 1 9730 STAF HLd 8 @
3o foTu Trert vt &, Fertor htd @ 3T 39 TehR o wufl oY AT e @ | wufy e
o1 B1d & 91 =AY Sfig & 72 B | v fraa awe O wufy 6 fafte sy ot i sfat ad
8 | Torelt Tmfy =1 31TepR 3|k e H THiy Y fRufs % R ¥ 9gd 3o Iamr 8 | gutE §
7 hY ot aTiiRaes e 31U (3AfEeie) ST T8, Wl &1 a8 gl STt o e3¢
=1 iy &1, el 1 yamE &, a1 fehreh (THTEs) STYIw S &1 99Td 8, g
ITehT TedTehl g € iy & Figet § qitadq % ded # hid & | Thid H Tufy 1 3R
(|TST) SEd Y &1 Tehdl & ST ARGl <l T H & Hehel & | THY HT IR (ATST)
Teh-fTehl € & THIY TFcd (N) HEANdl 2§ | T I8 A9 781 8 fob 38 haet T
STTYR T & "1 AT | foreht gafd o T aufy o1 ass w fme (fR) yee 781 2 |
g GHT o H1Y YREfdd 8id1 &dT & ST 3Tk Shiehl WIS oh! ITTetdT, TCHETUT 19 el
feraia Hiem @ e stan 2
(a) T faaeft o R & 91T I 9ol forsiy @M o SR g 319 et o foe sgd
& arefret 2 | faaeft a8 w@re e ger T et 2 2
M) afe Tt fa =1 Tuf® o9 s gHT t + 1 = 800, 3ITEET = 100,
IR = 200, FHE = 200 AT TI&X = 150 &, 1 38 THI ‘t’ T TuiE g h
gftehel IR G 30 H8 | o4 a1el 3y fRfrg & yeer w ofterr (feomoft)
i |
3U-T (¢) 9T (d) T & Tore) Weh 3T-T b1 I &
(¢) Torelt &= T 200 TSR 918 ATt Tl TUT halel Teh {SRITETeh™ SUTE 6 98 o THE
Hcd 1 W <hi ferfer § e S R 7
3AYAT
(d) sTa hl T gecd o A9 <hl g fafet (adient) o 9™ fefau |
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(b) Write changes that take place in the ovary and uterus during
follicular phase.
Student to attempt either sub-part (c) or (d) :
(¢) Name the hormone Q of Case 2. Write one function of hormone Q.
OR
(d) Which structure in the ovary will remain functional in Case 2 ? How
1s it formed ?

30. Read the following passage and answer the questions that follow :
In nature, we rarely find isolated, single individuals of any species;
majority of them live in groups in a well-defined geographical area, share
or compete for similar resources, potentially interbreed and thus
constitute a population. The population has certain attributes whereas, an
individual organism does not. A population at a given time is composed of
individuals of different ages. The size of the population tells us a lot about
its status in the habitat. Whatever ecological processes we wish to
investigate in a population, be it the outcome of competition with another
species, the impact of the predator or the effect of pesticide application, we
always evaluate in terms of any change in the population size. The size, in
nature, could be low or go into millions. Population size, technically called
population density (N) need not necessarily be measured in numbers only.

The size of a population for any species is not a static parameter. It keeps

on changing with time depending on various factors including food

availability, predation pressure and adverse weather.

(a) The Monarch butterfly is highly distasteful to its predator because of
a special chemical present in its body. How does the butterfly acquire
this chemical ?

(b) If population density at a time t + 1 is 800, Emigration = 100,
Immigration = 200, Natality = 200 and Mortality = 150, calculate the
population density at time t and comment upon the type of age
pyramid that will be formed in this case.

Student to attempt either sub-part (c) or (d) :

(¢) What is the difference in a method of measuring population density
in an area if there are 200 carrot grass plants to only single huge
banyan tree ?

OR

(d) Name two methods to measure the population density of tigers.
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31. Taehed-(A) 7 (B) 4 & foref) weh o1 3T foifg
A) Tr=faied ge=i &1 s i :
() “THuTEd (MALT)” & 319 o1 993id & ? I8 SHR IR 1 hal STaferd g & 7
(i) ‘ETEIIRTE VY’ hl SqReT hifY |
(iii) TEH (AIDS) & femTes wierr o1 9 forfan | g T frga w &

HIATR 7
(iv) THa gfaeen o § RSt qun omgne gewaqul et fvra € | s men
HifTe fop a8 38 ford TpR I HTd & |
GO
B) () fr=faRed afer & B, T, P, K, L adn M =aE1 6 gfd agfaa seei
FRUCTIE 1
WA /ST-Hf5T ] | gEASla et I9ART
(a) fefep 3 H I T, TR a1 3y
(3¥RI) Sl 3 Freret
ST |
(b) J I T=hE K I ATEIATIT T
RE 1 HeHd
() YEFARAINA-T L b M

(i) SRR w1 Afaeh FREvr SHRehl & &9 § 1 IUIHT feRaT ST B 7
32. faehed-(A) aun (B) 4 & fore) weh o1 3T feifeg

(A) (1) STETSIET % TNIER T IHRIGNE H FHIGT <l IR o s fawg iU |
(M) = feu mu fom & w6 faftr (qdient) ot esian T | o R s
ek AT T3 & IR fIRg |

57/1/1 ~ 20|Page



SECTION - E
31. Student to attempt either option-(A) or (B) :
(A) Answer the following questions :
(1) State what do you understand by “MALT” ? Where it is located
inside our body ?
(11) Explain cytokine barriers.
(111) Name the diagnostic test for AIDS. On what principle does it
work ?
(iv) Bone marrow and thymus play an important role in human
immune system. Explain how are they able to achieve this.
OR
(B) (1) Study the following table & fill ‘H’, T, ‘J’, ‘K, ‘I’ and ‘M’ in
following table with suitable words :

Chemical / Micro- Category Use
Bioactive organism
Molecule
(a) Butyric acid H I Important

applications in food,
chemical & pharma

industry
(b) dJ Monoscus K Inhibit cholesterol
purpureus biosynthesis
pathway
(c) Cyclosporin A L Fungus M

(11) Why are baculoviruses used as biological control agents ?

32. Student to attempt either option-(A) or (B) :
(A) (a) Daistinguish between the two cells enclosed in a mature male
gametophyte of an angiosperm.
(b) Study the diagram given below showing the modes of
pollination. Answer the questions that follow.
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(G) feuw e fom @ Qg § TRl o TR s o falRrE o gt
2 | 3T TraYTIgdeh YeTuT i JUFThUT o TMTawor 6t fafer 1, 2
auT 3 o A fefge |

(i) fr=ferfaa dei § wrmr awadrgde fohg Jehr Tud grar & ?

(a) e foreht
(b) Sfcraafen
(i) RTTeRUT THTaR ferfer- 3’ o o fetfaw |
COCH

(B) = feu e fom § 5w YRR g feR gU STUST] ST IR TR | | SHhT YT ST
ST} T oh I feAfa |

(i) o= ¥ guTie T 3R] P, Q 9o R % Wi (wrehfrafr) o6 e it |
(ii) 39 YRE H ST USRS

T |
(iii) m@ﬁw%uﬁﬁ@ﬁgﬁ;ﬂ@ﬁmﬁmwﬁﬁwml
(iv) THaH = ysha § swfige qen nergs fohe YR Tewayul yftest fumd & 2
33. forehed-(A) 7T (B) § ¥ forefl weh o1 3T foiflaw
(A) () <E SRR 3AhaT (fehel Ot THIERT) o SH1 aTgeh! o HEd Gehlul (3h19)

S915T | F, gafd H Urrargsh, W01 o der foehR g (W) safsai <1 =i
ST I B ? 38 fwR () # Eetifen a1 # wfoeenfia g
&I (99 &1 9 fefau |

(i) ST o T % TG % ST S T1 <l IRNIRG o i (o) aum vy
(FIT) o IoT T ST G o Yo § 3F=R shl AT ThHEHT shid hl
TR 9 1T |

AYCT

(B) Wt wifd i SHR@ st FERdl § SATe HIfY foh otk AU 3. HIeTTE d
=1 sraeenat # forg TehR e AT R
(i) W HuRAAT |

(ii) S T IR T |
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(11)

The given diagram shows three methods of pollen transfer
in plants. Examine them carefully and write the technical
terms used for pollen transfer methods ‘1’, ‘2" and ‘3’.

How do the following plants achieve pollination
successfully ?

(a) Water lily

(b) Vallisneria

(111) Write advantages of pollen transfer in method ‘3’.

OR

(B) Given below i1s the diagram of human ovum surrounded by a few
sperms. Observe the diagram and answer the questions that follows :

®

A @

(1)

Compare the fate of sperms ‘P’, ‘Q” and ‘R’ shown in the diagram.
(11) Write the role of Zona pellucida in this process.

(111) Analyse the changes occurring in the ovum after the entry of sperm.
(1v) How acrosome and middle piece of a human sperm are able to
play an important role in human fertilization ?

33. Student to attempt either option-(A) or (B) :

Perform a cross between two sickle cell carriers. What ratio is
obtained between carrier, disease free and diseased individuals
in F; progeny ? Name the nitrogenous base substituted, in the

haemoglobin molecule in this disease.

Explain the difference in inheritance pattern of flower colour in
garden pea plant and snap-dragon plant with the help of
monohybrid crosses.

OR

(B) Explain with the help of well-labelled diagrams how lac operon
operates in E. coli :

In presence of an inducer.

(11) In absence of an inducer.

®
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RETITRIT 13391 %1 STTga% 91gQ 3R 7T 9Iei FIIT :
() STFFT-TTH33 Fo7 & | G 5o7 37f3ard &
(ii) ¥o7-97 9i9 @S] 4 [a91f5ia 8 — @Ue &, @, T, F dATF |
(iii) @UE FH— Fo7 GEIT1 T 16 7% TgIAHcH1T JHR & J97 8 | J9e F7 1 375 HT1 3 |
(iv) TUSE— Fo7 G 17 @ 21 T 3717 Tg-IF07 FbR 3 J97 8 | Fedh J97 2 3751 &7
g1
(v) GUET— 597 G&I1 22 8 28 7% oTg-IF0T YR & J97 & | o9 597 3 31 AT & |
(vi) TS G — F77 G&IT 29 T 30 G- TENIRT 597 & | Yo F97 4 351 %7 8 | 558 39-
991 5 G U 37-397 7 SaRF 9T HT T7 1797 T & |
(vii) TS T — Yo7 &I 31 G 33 T -39 IHR & Y97 & | Y% Y97 5 3Bl 18 |
(viii) ¥o7-97 & GHF faaheq 781 1697 77 8 | T, F& 3o & HaRE 967 BT J1ae
197 7137 & | gETeT 1 57 ol § G [ Uk Yo T IR [T 8
(ix) €I & I gianfera qientefl & forg e Fv7-77 8 |
(x) T8 H& ITTHTF §l, TGTH-GeR IR 3ferd &G & Tl 7 F918 T 18T |
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9 TET 1§ 16 dh Tgfrehed T YR o U9 & | T T 1 37 1 & | halel Teh fdehed
B HE ® | ot forered o1 =3 ot 3o feafigu |

1. Hifgd 9 < &E1 ‘A 7un ‘B’ | wehiAd a7 (fedt) < &1 At o1 fereetwor foram | 38 37 g
=1 ente foma :
TeT T A : FAfT 40%, ST 10%, H1feT 45%, T15eeH 5%
& T B : FAf 5%, W6 35%, SiEied 15%, TEgeH 45%
IR ¢HT 541 ¥ firedt § ferereq &t @t o1 frforfaa & & fopmr foeren o @il wepm @ qarien
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(D) T AT BH I8 forares 98 g3 |

2. TYT=Id: TTERUT 1 ST BT & —
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General Instructions :
Read the following instructions carefully and 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.

(itt) Section A — question numbers 1 to 16 are multiple choice type questions.
Each question carries 1 mark.

(iv) Section B — question numbers 17 to 21 are very short answer type
questions. Each question carries 2 marks.

(v) Section C — question numbers 22 to 28 are short answer type questions.
Each question carries 3 marks.

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

(vit) Section E — question numbers 31 to 33 are long answer type questions.
Each question carries § marks.

(viti) There is no overall choice. However, internal choices have been provided
in some questions. A student has to attempt only one of the alternatives
in such questions.

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

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

SECTION - A

Question Nos. 1 to 16 are Multiple Choice Questions. Each question carries
1 mark. Only one of the choices is correct. Select and write the correct choice.

1. Mohit performed an analysis of two different soil samples from two areas A
and B. He recorded these results :
Soil Sample A : Lignin 40%, Sugar 10%, Chitin 45%, Nitrogen 5%
Soil Sample B : Lignin 5%, Sugar 35%, Chitin 15%, Nitrogen 45%
Which of these is true about their rate of decomposition in both the soil ?
(A) Soil A has a slower rate of decomposition than Soil B.
(B) Soil A has a faster rate of decomposition than Soil B.
(C) Both have the same rate of decomposition.
(D) No decomposition occurs in A and B.

2. Diameter of the pollen grain generally is
(A) 5 to 10 micrometer (B) 10 to 15 micrometer
(C) 25 to 50 micrometer (D) 50 to 100 micrometer
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0 gTe § 3ATde 9k § fafir geqrd gidt 8 |

39 faehed o1 gie foad s1da =sh &1 37 Te13 b1 el STeFd | g T g |
(A) g (T TTeeT, YIehlT STeeT, STefl ST, STgie greee
(B) @l e, YIhIT UTeT, ST YTeeT, qaTd (TSHed) Sreee
(C) =geTd () JTeeeT, YeehlT JTae, TSI JTeT, Srefl Sreee
(D) Y TTere T, STl ST, FdeTd (TSHerd) ST, STgie ST

4. g IRY 9Tl HeX % €1 Sk e} o ofie fgEet shig S Sirar 8, S Tt foses
oS T 3TR 1S SRR &1 i H T gut § =1 8 | F, 1) 3 iFIersy qer SHiersd i de
2t —

(A) $FRREY = 4; SA1eEY = 16 (B) $FIRREY = 9; SfHIerEy = 14
(C) HHIREY = 4; FHwRRY = 8 (D) HHIREY = 4; AR = 9

5.  ITRUAU TRET (RNAi) GaTR o N Rl TR (Ferissifors s7ea1m119mm) o S wfeieft sm
T OB § |
3tera forehed o1 = hifsTe frmes gry ST &1 weh o STReAT 3iaerd) ford yerr ame feren ST 2
(A) GAHMH h THITRUAT, s EHTGRT FohH o1 TG |
(B) GAHMH h SITAT o Flcshe ¥ I SR AT |
(C) g o ST o ITeIEH sl STFUTIT HET |
(D) Y % AT & Ffciehe 19 o1 TG LT |

6. T ST g I HITST T H AG2ISH] &ehi 1 A 5' — AATGCTAGGCAC — 3'% |
79 ST g IIRId ‘m-3TREAT | TSI &Rehi 1 T&! 31shY €I aret faehed 1
ERECAIE I

(A) 5'—-UUACGAACCGAG-3" (B) 5 —-AAUGCUAGGCAC -3
(C) 5 -UUACGUACCGUG-3" (D) 5 —-AACGUAGGCAGC -3

7. U ARk fores fiar auity o, s TE &t % wny foarg sear & bt wrarn aurier g fo
A= g ATl 91 | 59 et % fehae wferera g Fvriy g 7
(A) 25% B) 0%
(C) 50% D) 75%

8. anygfe wHa & foem ¥ f=fefga ame g | am o (ysHed) affiferd 8 | aFa
forehTa o Wl 3TshH aTel forehed i T
(A FEIfT9HT—> FE HFT —> FREANTENGTT —> F AT
B) SETNGEIRT—> F1Tl Rewg — TaeEa — &F) e
(C)  IZTNTIHET —> THITIHT —> FEITIFT—> &l dfagea
(D) &1 3Fed —> ILAIEGET—> FiH dfga — Fasus
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Menstrual cycle in human females consists of various events.

Select the option that indicates the correct sequence of these events of
menstrual cycle.

(A) Menstrual phase, Follicular phase, Luteal phase, Ovulatory phase

(B) Luteal phase, Follicular phase, Ovulatory phase, Menstrual phase

(C) Menstrual phase, Follicular phase, Ovulatory phase, Luteal phase

(D) Follicular phase, Luteal phase, Menstrual phase, Ovulatory phase

4. A Dihybrid cross is done between two parent pea plants (pure line) who differ
in two pairs of contrasting traits : Seed colour and seed shape.

In the F, generation the number of phenotypes and genotypes will be :

(A) phenotypes = 4; genotypes = 16 (B) phenotypes = 9; genotypes = 14
(C) phenotypes = 4; genotypes =8 (D) phenotypes = 4; genotypes =9

5.  RNA interference (RNAi) helps in making tobacco-plant resistant to a
nematode (Meloidegyne incognita)
Choose the correct option that shows how RNAi is achieved :
(A) Preventing the process of translation of mRNA of the nematode.
(B) Preventing the process of replication of DNA of the nematode.
(C) Preventing the process of transcription of DNA of the plant.
(D) Preventing the process of replication of DNA of the plant.

6. The sequence of nitrogenous bases in a segment of a coding strand of DNA 1is
5" — AATGCTAGGCAC - 3'. Choose the option that shows the correct
sequence of nitrogenous bases in the mRNA transcribed by the DNA.

(A) 5'—-UUACGAACCGAG-3'" (B) 5 -AAUGCUAGGCAC-3'
(C) 5 -UUACGUACCGUG-3" (D) 5 -AACGUAGGCAGC -3

7. A man whose father was colour-blind marries a woman who had a colour-
blind mother and normal father. What percentage of male children of this
couple will be colour-blind ?

A) 25% B) 0%
(C) 50% D) 75%

8. Evolution of modern man involves the following man-like primates. Choose
the correct series of human evolution.

(A) Dryopithecus — Homo erectus — Australopithecines — Homo sapiens
(B) Australopithecines — Homo erectus — Neanderthal — Homo sapiens
(C) Australopithecines — Ramapithecus — Dryopithecus — Homo sapiens
(D) Homo erectus — Australopithecines - Homo sapiens — Neanderthal
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10.

11.

12.

SHETH FIUAAR

(A)  SiHE sSifRfeT wem S

(B) UISS AU (TATSRUT) TR HHe!

(C) SHfesh wug Satgtie (qaiarer) Tyae it
(D) SHfeeh sShfrafar Tyee wEd

%S URRT H Hash/ 3T TARIU 3FHREX W o Hdehi/ 3 GRI 3FThd AT T 5 HRT
TR B AT & | TH TR h1 IEIhid o fore Iaereh wfawer smfsran 1 Tehr 2 :

(A)  TEfare sfm

(B) T FfcRedT IR (FMERA 3R WUiY)

(C) iR wfcran sfsren (fRieoehet SR Wai—)

(D) <hif3reRT ATfesrd fere srfsha

21 UF T IS T AN HId §U ATHHH ST T T THT e et femam S
qHA1 3 |

A) 0.1 fuferm B) 1 faferm

(C) 1 faferm (D) 1 feform

= feu o o # uehs fgafiorosft yor o foehrar < =rwort =l quifan 7/ 2 | $9eh IR 9T sl P,
‘Q, ‘R’ U7 S g AHifehd femam TR B |

| 9 > |

o1 forepmd o fafi=1 =i 6 P, ‘Q, ‘R 1 S’ 3 Gl AT dTct forehed ohl T :
P Q R S

A 3 foms FEE S

B) Fu foes  ofiTwm W

(C) e Hag fIoes i

O) g foes  fi g
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GEAC stands for
(A) Genome Engineering Action Committee
(B) Ground Environment Action Committee
(C) Genetic and Environment Approval Committee
(D) Genetic Engineering Approval Committee

10. Transplantation of tissues/organs to some patients often fails due to rejection
of such tissues/organs by the body of the patient. Which type of immune
response 1s responsible for such rejections ?

(A) Autoimmune response

(B) Humoral immune response

(C) Physiological immune response
(D) Cell mediated immune response

11. Amplification of gene of interest by using DNA polymerase may go upto
(A) 0.1 million times (B) 1 million times
(C) 1 billion times (D) 1 trillion times

12. The diagram given below shows labelling of four parts of a dicot embryo
during its development as P, Q, R and S.

| embpryo cammayu |
Choose the option that indicates correct labelling of ‘P’, ‘Q’, ‘R’ and ‘S’ of
embryo in different stages of its development :

P Q R S
A) Egg  Suspensor Radicle Cotyledon

(B) Zygote Suspensor Cotyledon Plumule
(®) Egg Radicle  Suspensor Cotyledon
(D) Zygote Suspensor Cotyledon Radicle
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2
14. ANFHYT (A) : TSl FAAT o Lfhedlhlnd T R X @ 9 1 3= 9= fh
uffirform Hieen Serdifen 1 gfg 1 defia e |
SR (R)  : TEHISHN WM i AedTyes 9 o fshita feram mam e goeht gof
ST bl Telaiel FITERT gRT T feman T |
15. JRHYT (A) : IR R T Teh T0TeH HRT HIGRIA SR |
R (R)  : S T 7 1 heokad Teh T 30 Yepel gRI & Teha § |
16. e (A) : IRNTERR, difed IdTg ITH & & U gy aifefat ety
HATE |
HROT (R)  : Gaiferes 39 ford STH ot srfigeret fogioq (feftn) werm s 8 |
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For Question numbers 13 to 16, two statements are given — one labelled as
Assertion (A) and the other labelled as Reason (R). Answer these questions

by 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).
(C) (A) 1s true, but (R) 1s false.

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

13. Assertion (A) : Perisperm is a diploid tissue.

Reason (R) : Perisperm is the remains of nucellus which surrounds the

embryo in certain seeds.

14. Assertion (A) : While working on Staphylococci, Alexander Fleming

observed that Penicillium notatum inhibits the growth of

bacteria.

Reason (R) : The inhibiting chemical was commercially extracted and its

full potential was established by Alexander Fleming.

15. Assertion (A) : One of the property of genetic code is degeneracy.

Reason (R) : Some amino acids can be coded by more than one codon.

16. Assertion (A) : A bioreactor provides the optimal conditions for achieving

the desired product by providing optimum growth conditions.

Reason (R) : The most commonly used bioreactors are of stirring type.
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17. <= feuw U & Genton w1 e i

ST WIS ISt o T 1 % g1 3T Fafd § IR 1 qer 20 i T Hifr aem
AT o o ferie Hifa |

18.

o &OB |
0 O L[

TR gor (feegihl) o SR feu My Swmmeedl faweiww =1 srera i g
freferRad weat o 3or ferfia
(a) &REA, B, ‘Caun ‘D’ & SfiArery faRau |
(b) TEETT foh o T wreror (foiwep) -
() foin vgem & st stfem seaed 2
(i) SwTel & SFET STawTel B
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SECTION - B

17. Study the two different crosses given below :

L e T

Identify the agﬁormali%ies 1 and 2 in the offsprings of given crosses and
distinguish between them.

18. Study the pedigree analysis of Myotonic dystrophy given below :

O © O

Answer the following questions :
(a) Write genotype of A, B, C and D
(b) Identify whether the trait is
(1) Sex linked or autosomal
(11) Dominant or recessive
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19.

20.

21.

22.

23.

farehed—A’ 3toeT ‘B’ 1 1 forefl weh o1 3w foifge
(A) Q@Qmﬁtﬁ%ﬁ@ﬂﬁﬁwﬁmmmmmwqum i erefieprope
] Ufceenfid sUHT U=dT @ | 39 YR o SATEfIeh IUR shl JTaedehdl &1 TSl

8 7 e I | 39 Tt fashr & fotu weh ol Su=m 1 ot ggme i |

HAYa
(B) UHY forgl Q1 Feniehl b1 it ol SHifSe fomept 3gem feret oft Haress g &
form €1 gt e st arart sifsrent | wie € wios e | fobn S wehan |
farehed-(A) 3F¥E (B) H foreft weh o1 37 foifgu
(A) HifhT qer fetisT fore TepR waftra € ¢ AHe I T 3ok THT 1 Seoi <hITT |
COCH
B) (1) YeASG! ! T § AT Teh Ueshlgic 1 U 1 4 fotfge fd
(1) e g
(2) o SAEe & TR fRa ST 2 |
(i) HRANFINET 1 ST AG-Iaeh o & § 68 ThR fham ST b1 & ?
T I |
ferhed-(A) 31ran (B) H foreft weh o1 3Tr ferfia
Q) Tr=feaaa it 1 favermor Hifse qen ==t Hifse foh Tmerfie Saresh & ded
T 9 91 uTias 37freh IcTee @ :

Teh 1 o, Teh WTehfceh = a1, Teh 3Uel! Tgfvd 3l
HAYET
(B) U uTifRfeeh-aat bl ¢ WIfies ScuTeshdT dT Hehel MUk IcTTCehdl & s
Tarvig hifrm |

gug — T
(a)

fort 1 guIfe 70 3. IS T HTesh H ‘ori’ TT ‘rop’ o Wew ohl AT M |
(b) THEHRI(FATS AT TSI [eITS oh st ferdie <hifeT |
SH < HET Wehdfog qei SETIeTITe]] STerriel aiH gralee = g fob %o Him ae freht
&3 <l ST Tfg 3TN0 &7 <hl HiT g & 1Y 5 & |
(a) SOk TRfe 1 Sefid 0t 3 ToTe weh T <61 TorTT shifore e weentor ot ferfaa |
(b) Z (T TR TENH SHIUHNe)’ o fafy= o ot fefaw |
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19. Student to attempt either option-(A) or (B) :
(A) A patient with ADA deficiency requires periodic infusion of genetically
engineered lymphocytes. Explain why such periodic infusion is required

and also suggest a permanent cure for such ADA deficiency.
OR

(B) Describe in brief any two techniques that can be utilised to transfer
recombinant DNA into the host cell directly without using any vector.

20. Student to attempt either option-(A) or (B) :
(A) How are morphine and heroin related ? Mention their effect on the

human body.
OR
(B) (1) Name an alcoholic drink which is produced by the help of
microbes :

(1) With distillation
(2) Without distillation
(11) Explain how cyanobacteria can be used as bio-fertilizer.

21. Student to attempt either option-(A) or (B) :
(A) Analyse the following ecosystems and discuss, which will be more
productive in terms of primary productivity :
A young forest, a natural old forest, a shallow polluted lake.
OR
(B) Differentiate between Net primary productivity and Gross primary
productivity in an ecosystem.

| SECTION - C
22. (a) FeoR 1—Cla 1 Hind ITT

BamH I

Sall

Pvu 11
Explain the importance of ‘ori’ and ‘rop’ in the E. coli cloning vector

shown in the above given diagram.
(b) Differentiate between exonucleases and endonucleases.

23. The great German naturalist and geographer Alexander Von Humboldt
observed that within a region species richness increased with increasing
explored area, but only upto a limit.

(a) For the above situation, construct a graph and write an equation.
(b) Also write various values of Z (regression coefficient).
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24. I qUT YHT G TUH HaF <l TR & =ifeh T < 7 § et & 37 g

25.

26.

Sfeerar ot 7 8 | v % iR # g daredn < sfagm & qun Ten % aRer ¥ gey

fagm =1 wiianfes sfaem 2 | safoe far § fo6 forg &1 378 @ *18 w fasr g7 &

TS § |

(a) U foreht alieh 1 gema e fo@ mfeer yor < g9 feeRR w1 adteror femam S
Goh | 39 dehrleh ohl SITEAT 1T |

(b) =fe Toreh weh 37ere a1 forepml Rl SufRe oA =reTd & i 6f o s ! Waq &l
ql 3ok foru foreht wen wvifara ferehed w1 oot hIfSw | e <kt a9 Tyiaeen &
foTu =R =1 foreped gafara g ? <R g it |

(c) Term uftfefertl # 3u-wea (b) & g ma fyeheq denfaes 2 7

(a) Tr=ferfaa ssry ame Shue @g o foe Tefimgifes =ffaeriere mmn fafau
5'— GAATTC - 3'

(b) 39 3TIHH < TEIH Tl fee Uggfaretust st 8 fotfiau |

(c) Toufed ar a fafia g g 7 3ehT yftrept 1 Seorg HIfT |

TASHITEIH % STa =5k  Teh W ! 1T 3T g €I TR @

SHeh] T hlh FTeARad Te1 o 3R feifgu

(a) HTET UAThelS Aot H TASHITSIH HehHul <h! 38 37T o ferRgu fed o8 m=ax 1
ST BT & |

(b) e Sfa w1 e 3R ufee el g g g ?

(¢) Tewru oz @ TR P’ 9T ‘Q’ Bl UEaeR Tl |

(d) wreHIfEm % Sfie sk <l 3cifiTeh qei wiffTeh STaeTd g it # g it 8 | A
RIS o T ferfaw |
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24. Shyam and Radha are expecting their first child with Radha being in her
second month of pregnancy with no complications. Shyam’s family has a
history of cystic fibrosis while Radha’s family has a history of Down’s
syndrome, leading to a concern that the baby may have one of these
conditions.

(a) Suggest and explain a way of testing if their baby is at risk for any
genetic disorders.

(b) In case of presence of one or both of the abnormalities and posing a
risk to the mother’s health, mention one possible option for them to
consider. Is that option safe for Radha at the current gestational
age ? Justify.

(¢) Under what conditions is the process mentioned in (b) is illegal ?

25. (a) Write the palindromic nucleotide sequence for following sequence of
DNA segment :
5 — GAATTC - 3'
(b) Name the restriction endonuclease that recognizes this sequence.
(¢) How are sticky ends produced ? Mention their role.

26. Study a part of life cycle of Plasmodium given below :

Answer the following questions :

(a) Name the infective stage of Plasmodium that is stored in the female
Anopheles mosquito.

(b) Where does fertilization and development of parasite take place ?

(c) Identify labels P and Q in the given diagram.

(d) Asexual and sexual phase of the life cycle of the Plasmodium takes
place in two different hosts. Write their names.
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28. = feu u fom o1 St wtes s i o I fafge
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(a) IHRH o ¥ GITS T8 T ol TR |
(b) TR ‘P’ qAT ‘Q’ ! Tg=HT |
(c) TeEeH WM <l yepfd feTRam |
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g -
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29. fr=fefiga ufese o geet s g9 o I feftau
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3o foru Tt vt &, HeRtor hLd @ 3R 39 YehR o wafl oY AT e @ | il e
o1 B1d & 91 =AY Sfie & 72 B | v fraa v O wufy 6 fafte sy ot i sfat gd
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27.
28.

29.

Compare and contrast convergent and divergent evolution.

Study the diagram given below and answer the questions that follows :

\f(l

(a) Identify the structure shown in the above figure.

(b) Identify the labels P and Q.

(¢) Write the nature of histone proteins.

(d) Daistinguish between Euchromatin and Heterochromatin.

SECTION -D

Question Nos. 29 and 30 are case based questions. Each question has
3 sub-questions with internal choice in one sub-question.

Read the following passage and answer the questions that follow :
In nature, we rarely find isolated, single individuals of any species;
majority of them live in groups in a well-defined geographical area, share
or compete for similar resources, potentially interbreed and thus
constitute a population. The population has certain attributes whereas, an
individual organism does not. A population at a given time is composed of
individuals of different ages. The size of the population tells us a lot about
its status in the habitat. Whatever ecological processes we wish to
investigate in a population, be it the outcome of competition with another
species, the impact of the predator or the effect of pesticide application, we
always evaluate in terms of any change in the population size. The size, in
nature, could be low or go into millions. Population size, technically called
population density (N) need not necessarily be measured in numbers only.
The size of a population for any species is not a static parameter. It keeps
on changing with time depending on various factors including food
availability, predation pressure and adverse weather.
(a) The Monarch butterfly is highly distasteful to its predator because of
a special chemical present in its body. How does the butterfly acquire
this chemical ?
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(b) If population density at a time t + 1 is 800, Emigration = 100,
Immigration = 200, Natality = 200 and Mortality = 150, calculate the
population density at time t and comment upon the type of age
pyramid that will be formed in this case.

Student to attempt either sub-part (c) or (d) :

(¢) What is the difference in a method of measuring population density
in an area if there are 200 carrot grass plants to only single huge
banyan tree ?

OR
(d) Name two methods to measure the population density of tigers.

30. Study the graphs given below for Case 1 and Case 2 showing different
levels of certain hormones and answer the questions that follows :

[ETT PR Lt |

| Phase Phase

(a) Which hormone is responsible for the peak observed in Case 1 and
Case 2 ? Write one function of that hormone.

(b) Write changes that take place in the ovary and uterus during
follicular phase.

Student to attempt either sub-part (c) or (d) :
(¢) Name the hormone Q of Case 2. Write one function of hormone Q.

OR

(d) Which structure in the ovary will remain functional in Case 2 ? How
1s it formed ?
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SECTION - E

31. Student to attempt either option-(A) or (B) :
(A) (a) Daistinguish between the two cells enclosed in a mature male
gametophyte of an angiosperm.
(b) Study the diagram given below showing the modes of
pollination. Answer the questions that follow.

(1) The given diagram shows three methods of pollen transfer
in plants. Examine them carefully and write the technical
terms used for pollen transfer in methods ‘1’, ‘2’ and ‘3.
(11) How do the following plants achieve pollination successfully ?
(a) Water lily
(b) Vallisneria
(111) Write advantages of pollen transfer method ‘3.
OR
(B) Given below i1s the diagram of human ovum surrounded by a few
sperms. Observe the diagram and answer the questions that follows :

(1) Compare the fate of sperms ‘P’, ‘Q and ‘R’ shown in the diagram.

(11) Write the role of Zona pellucida in this process.

(111) Analyse the changes occurring in the ovum after the entry of sperm.

(1v) How acrosome and middle piece are able to play an important
role in human fertilization ?
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32. Student to attempt either option-(A) or (B) :
(A) Answer the following questions :

(1) State what do you understand by “MALT” ? Where it is located
inside our body ?
(11) Explain cytokine barriers.
(111) Name the diagnostic test for AIDS. On what principle does it
work ?
(iv) Bone marrow and thymus play an important role in human
immune system. Explain how are they able to achieve this.
OR
B) @ Fill ‘H, T, P, 'K, I’ and ‘M’ in following table with suitable
words :
Chemical / Micro- Category Use
Bioactive organism
Molecule
(a) Butyric acid H I Important
applications in food,
chemical & pharma
industry
(b) dJ Monoscus K Inhibit cholesterol
purpureus biosynthesis
pathway
(c) Cyclosporin A L Fungus M
(11) Why are baculoviruses used as biological control agents ?

33. Student to attempt either option-(A) or (B) :

(A) (1) Haemophilia and red green colourblindness is usually observed
in men. Why ?
(11) Perform a cross(es) where haemophilic daughter(s) and
haemophilic son(s) are produced in same ratio.
OR
(B) (1) Where do transcription and translation occur in bacteria and
eukaryotes respectively ?
(11) Draw a labelled schematic sketch of replication fork of DNA.
(111) A DNA segment has a total of 1000 nucleotides, out of which
240 of them are Adenine containing nucleotides. How many
pyrimidine bases this segment possesses ?
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General Instructions :
Read the following instructions carefully and 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.

(i11) Section A — question numbers 1 to 16 are multiple choice type questions.
Each question carries 1 mark.

(iv) Section B — question numbers 17 to 21 are very short answer type
questions. Each question carries 2 marks.

(v) Section C — question numbers 22 to 28 are short answer type questions.
Each question carries 3 marks.

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

(vit) Section E — question numbers 31 to 33 are long answer type questions.
Each question carries § marks.

(viti) There is no overall choice. However, an internal choices have been
provided in some questions. A student has to attempt only one of the
alternatives in such questions.

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

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

SECTION - A

Question Nos. 1 to 16 are Multiple Choice Questions. Each question carries
1 mark. Only one of the choices is correct. Select and write the correct choice.

1.  What type of ecological pyramid would be obtained with the following data ?
Primary producer = 10 g
Secondary consumer = 120 g
Primary consumer = 60 g
(A) Upright pyramid of biomass (B) Upright pyramid of number
(C) Inverted pyramid of biomass (D) Upright pyramid of energy

2.  Flowers which have single ovule in the ovary and are packed into
inflorescence are usually pollinated by
(A) Water (B) Bat
(C) Bee (D) Wind
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3. The diagram given below shows labelling of four parts of a dicot embryo
during its development as P, Q, R and S.

Heart-

shaped
Globular embryo S Mature
embryo embryo

Choose the option that indicates correct labelling of ‘P’, ‘Q’, ‘R’ and ‘S’ of
embryo in different stages of its development :
P Q R S
A) Egg  Suspensor Radicle Cotyledon
(B) Zygote Suspensor Cotyledon Plumule
©) Egg Radicle  Suspensor Cotyledon
(D) Zygote Suspensor Cotyledon Radicle

4. Evolution of modern man involves the following man-like primates. Choose
the correct series of human evolution.
(A) Dryopithecus — Homo erectus — Australopithecines — Homo sapiens
(B) Australopithecines — Homo erectus — Neanderthal - Homo sapiens
(C) Australopithecines — Ramapithecus — Dryopithecus — Homo sapiens

(D) Homo erectus — Australopithecines - Homo sapiens — Neanderthal

5. A man whose father was colour-blind marries a woman who had a colour-
blind mother and normal father. What percentage of male children of this
couple will be colour-blind ?

(A) 25% B) 0%
(C) 50% D) 75%

6. Endosperm is completely consumed by the developing embryo in which of the
following ?
(A) Maize and Castor (B) Castor and Groundnut
(C) Maize and Pea (D) Pea and Groundnut
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GEAC stands for

(A) Genome Engineering Action Committee

(B) Ground Environment Action Committee

(C) Genetic and Environment Approval Committee
(D) Genetic Engineering Approval Committee

8. Transplantation of tissues/organs to some patients often fails due to rejection
of such tissues/organs by the body of the patient. Which type of immune
response is responsible for such rejections ?

(A) Autoimmune response
(B) Humoral immune response
(C) Physiological immune response

(D) Cell mediated immune response

9. Amplification of gene of interest by using DNA polymerase may go upto
(A) 0.1 million times (B) 1 million times
(C) 1 billion times (D) 1 trillion times

10. RNA interference (RNAi) helps in making tobacco-plant resistant to a
nematode (Meloidegyne incognita)
Choose the correct option that shows how RNAi is achieved :
(A) Preventing the process of translation of mRNA of the nematode.
(B) Preventing the process of replication of DNA of the nematode.
(C) Preventing the process of transcription of DNA of the plant.
(D) Preventing the process of replication of DNA of the plant.

11. The sequence of nitrogenous bases in a segment of a coding strand of DNA is
5" — AATGCTAGGCAC - 3'. Choose the option that shows the correct
sequence of nitrogenous bases in the mRNA transcribed by the DNA.

(A) 5'—-UUACGAACCGAG-3'" (B) 5 -AAUGCUAGGCAC-3'
(C) 5 -UUACGUACCGUG-3" (D) 5 —-AACGUAGGCAGC -3

12. Which of the following is correct for the condition when plant YyRr is back
crossed with the double recessive parent ?

(A) 9:3:3:1ratio of phenotypes only

(B) 9:3:3:1ratio of genotypes only

(C) 1:1:1:1ratio of phenotypes only

(D) 1:1:1:1 ratio of phenotypes and genotypes
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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). Answer these questions
by 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).
(C) (A) 1s true, but (R) 1s false.

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

13. Assertion (A) : The mammary glands secrete milk for the nourishment of
the young ones.
Reason (R) : These are modified sweat glands.

14. Assertion (A) : Scaffold proteins are non-histone chromosomal proteins.
Reason (R) : They are rich in lysine and arginine.

15. Assertion (A) : When the two genes in a dihybrid cross are situated on the
same chromosome, the proportion of parental gene combinations is
much higher than non-parental type.

Reason (R) : Higher parental gene combinations can be attributed to
crossing over between two genes.

16. Assertion (A) : A bioreactor provides the optimal conditions for achieving
the desired product by providing optimum growth conditions.
Reason (R) : The most commonly used bioreactors are of stirring type.

SECTION-B
17. Study the pedigree analysis given below :

Parents : a @
N msmmvnmdimaa T . | | I el I I I J\ J‘\ r—l

Answer the following questions :

(A) Write genotypes of ¢ and d.

(B) Identify whether the trait is
(1) Sex-linked or autosomal
(i1) Dominant or recessive
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18.  Study the two different crosses given below :

L ]
O PParrivee @ =

Identify the abnormalities ‘1’ and ‘2’ in the offsprings of given crosses and
distinguish between them.

19. Student to attempt either option-(A) or (B) :
(A) How are morphine and heroin related ? Mention their effect on the

human body.
OR
(B) (1) Name an alcoholic drink which is produced by the help of
microbes :

(1) With distillation
(2) Without distillation
(11) Explain how cyanobacteria can be used as bio-fertilizer.

20. Student to attempt either option-(A) or (B) :
(A) Analyse the following ecosystems and discuss which will be more
productive in terms of primary productivity :

A young forest, a natural old forest, a shallow polluted lake.
OR
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(B) Differentiate between Net primary productivity and Gross primary
productivity in an ecosystem.

21. Student to attempt either option-(A) or (B) :

(A) A patient with ADA deficiency requires periodic infusion of
genetically engineered lymphocytes. Explain why such periodic
infusion is required and also suggest a permanent cure for such ADA
deficiency.

OR

(B) Describe in brief any two techniques that can be utilised to transfer
recombinant DNA into the host cell directly without using any vector.

SECTION - C

22. Compare and contrast convergent and divergent evolution.

23. Shyam and Radha are expecting their first child with Radha being in her
second month of pregnancy with no complications. Shyam’s family has a
history of cystic fibrosis while Radha’s family has a history of Down’s
syndrome, leading to a concern that the baby may have one of these
conditions.

(a) Suggest and explain a way of testing if their baby is at risk for any
genetic disorders.

(b) In case of presence of one or both of the abnormalities and posing a
risk to the mother’s health, mention one possible option for them to
consider. Is that option safe for Radha at the current gestational
age ? Justify.

(¢) Under what conditions is the process mentioned in (b) illegal ?

24. (a) Write the palindromic nucleotide sequence for following sequence of
DNA segment :

5 — GAATTC - 3'
(b) Name the restriction endonuclease that recognizes this sequence.

(¢) How are sticky ends produced ? Mention their role.
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25.  Study a part of life cycle of Plasmodium given below :

Answer the following questions :

(a) Name the infective stage of Plasmodium that is stored in the female
Anopheles mosquito.

(b) Where does fertilization and development of parasite take place ?
(¢) Identify labels P and Q in the given diagram.

(d) Asexual and sexual phase of the life cycle of the Plasmodium takes
place in two different hosts. Write their names.

26. Study the diagram given below and answer the questions that follows :

(a) Identify the structure shown in the above figure.
(b) Identify the labels P and Q.
(¢) Write the nature of histone proteins.

(d) Daistinguish between Euchromatin and Heterochromatin.
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27.

28.

29.

(A) Who is having more species diversity — Columbia or Greenland and
why ?
(B) Explain the concept proposed by Paul Ehlrich.

(A) Differentiate between Recombinant DNA and ¢cDNA.
(B) Explain the method to increase the competency of the bacterial cell
membrane to take up recombinant DNA.

SECTION -D

Question Nos. 29 and 30 are case based questions. Each question has

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

Read the following passage and answer the questions that follow :

In nature, we rarely find isolated, single individuals of any species;

majority of them live in groups in a well-defined geographical area, share

or compete for similar resources, potentially interbreed and thus
constitute a population. The population has certain attributes whereas, an
individual organism does not. A population at a given time is composed of
individuals of different ages. The size of the population tells us a lot about
its status in the habitat. Whatever ecological processes we wish to
investigate in a population, be it the outcome of competition with another
species, the impact of the predator or the effect of pesticide application, we
always evaluate in terms of any change in the population size. The size, in
nature, could be low or go into millions. Population size, technically called
population density (N) need not necessarily be measured in numbers only.

The size of a population for any species is not a static parameter. It keeps

on changing with time depending on various factors including food

availability, predation pressure and adverse weather.

(a) The Monarch butterfly is highly distasteful to its predator because of
a special chemical present in its body. How does the butterfly acquire
this chemical ?

(b) If population density at a time t + 1 is 800, Emigration = 100,
Immigration = 200, Natality = 200 and Mortality = 150, calculate the
population density at time t and comment upon the type of age
pyramid that will be formed in this case.

Student to attempt either sub-part (c) or (d) :

(¢) What is the difference in a method of measuring population density
in an area if there are 200 carrot grass plants to only single huge
banyan tree ?

OR

(d) Name two methods to measure the population density of tigers.
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30. Study the graphs given below for Case 1 and Case 2 showing different
levels of certain hormones and answer the questions that follows :

(a) Which hormone is responsible for the peak observed in Case 1 and
Case 2 ? Write one function of that hormone.

(b) Write changes that take place in the ovary and uterus during
follicular phase.
Student to attempt either sub-part (c) or (d) :
(¢) Name the hormone Q of Case 2. Write one function of hormone Q.
OR

(d) Which structure in the ovary will remain functional in Case 2 ? How
1s it formed ?

SECTION - E
31. Student to attempt either option-(A) or (B).

(A) (1) You are given axial pea flowers with violet colour whose
genotypes are unknown. How would you find the genotype of
these plants ? Explain with the help of cross.

(11) Explain Haplodiploidy in honey-bees.
OR

(B) Explain the steps of DNA fingerprinting that will help in processing

of the two blood samples R and S picked up from the crime scene.

57/1/3 ~ 19|Page P.T.O.



32. faehed-(A) 7 (B) § & foref) weh o1 3t foife
Q) frafeafaa geat 1 s e
()  “THuTEd (MALT)” 319 301 903 & 7 I8 SR I 3 el Safed e g 7
(i) ‘ETEIIRTE VY’ hl SAReT hiIfY |
(iii) T (AIDS) & ferTms wierr o1 9 forfen | g T frga W &

HATE ?
(iv) THa gfaee o § tfRmst qun omgne gewaqul et fvrd € | s men
T T o2 38 fhH TPR ITq HTd § |
COCH
B) () Fr=fafad afer & B, T, P, K, L aun M =aE1 6 gfd agfaa seei
EUEAIE
WRH /a6 3] | gEasla et YR
(a) i 3 H I W, WA 997 30wy
(3¥RI) Sl 3 Freret
YN |
(b) J I T=hE K PITEAUA STEHTATIT T2
RE 1 HeHd
(c) T IiE-T L b M

(i) SeeTrEaTERRE w1 Afaeh FREvr SHRehl & &9 § 1 IuHT feRaT ST | 7
33. Taehed-(A) A¥ET (B) H § fortt Ueh o1 It fIfau
(A) (1) STETSINET % TNRTE T RGN H FHIGT <l IR o s fawg HifT |

(b)) = feu mu fom & w6 faftr (qdient) ot esien T | o T s
ek AT T3 & IR fIRg |

57/1/3 ~ 20|Page



32. Student to attempt either option-(A) or (B).
(A) Answer the following questions :
(1) State what do you understand by “MALT” ? Where it is located
inside our body ?
(11) Explain cytokine barriers.
(111) Name the diagnostic test for AIDS. On what principle does it work ?
(iv) Bone marrow and thymus play an important role in human
immune system. Explain how are they able to achieve this.
OR
B) @ FilI'H,T,J, K, L and ‘M in following table with suitable words :

Chemical / Micro- Category Use
Bioactive organism
Molecule
(a) Butyric acid H I Important

applications in food,
chemical & pharma

industry
(b) dJ Monoscus K Inhibit cholesterol
purpureus biosynthesis
pathway.
(c) Cyclosporin A L Fungus M

(11) Why are baculoviruses used as biological control agents ?

33. Student to attempt either option-(A) or (B) :
(A) (a) Daistinguish between the two cells enclosed in a mature male
gametophyte of an angiosperm.
(b) Study the diagram given below showing the modes of
pollination. Answer the questions that follow.
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(11)

The given diagram shows three methods of pollen transfer
in plants. Examine them carefully and write the technical
terms used for pollen transfer methods ‘1’, ‘2" and ‘3.

How do the following plants achieve pollination
successfully ?

(a) Water lily

(b) Vallisneria

(111) Write advantages of pollen transfer method ‘3.

OR

(B) Given below i1s the diagram of human ovum surrounded by a few

sperms. Observe the diagram and answer the questions that follows :

@)
(11)
(iif)

(iv)

Compare the fate of sperms P, Q and R shown in the diagram.

Write the role of Zona pellucida in this process.

Analyse the changes occurring in the ovum after the entry of

sperm.

How acrosome and middle piece of a human sperm are able to

play an important role in human fertilization ?

57/1/3
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General Instructions :

Read the following instructions carefully and follow them :

(1)
(i)
(ii1)
(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 and D 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.

1.

16x1=16

In which of the following plants are both male and female flowers born on
the same plant and the mode of pollination can be geitonogamy or
xenogamy ?

(A) Papaya (B) Date Palm
(C) Maize (D)  Spinach

Which one of the following hormones is secreted by the human placenta
that helps in the maintenance of pregnancy ?

(A) Relaxin (B)  Human Chorionic Gonadotropin
(C)  Oxytocin (D) Human Placental Lactogen
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The periodic abstinence by a couple for family planning should be from :
(A) Day 5 to 10 of menstrual cycle

(B) Day 13 to 15 of menstrual cycle

(C) Day 10 to 17 of menstrual cycle

(D) Day 16 to 20 of menstrual cycle

Select the incorrect match from the following :

Human Karyotype Characters
(A) 45+XX —  Broad palm with characteristic palm crease
(B) 44 + XXY —  Opverall feminine development
(C) 44 +XO —  Sterile females as ovaries are rudimentary
(D) 44 +XY —  Normal male

You know that there are twenty different types of naturally occurring
amino acids and four different types of bases in the DNA. A combination
of 3 such bases code for a specific amino acid. If instead there are
96 different amino acids and 12 different bases in the DNA, then the
minimum number of combination of bases required to form a codon is :

(A) 6 (B) 8
C) 2 (D) 4
The type of bond represented by the dotted line ~ — — — — > in a schematic
polynucleotide chain is :
) s B
P <

P
S----- B
P
N
(A)  Hydrogen bond (B)  Peptide bond
(C)  N-glycosidic linkage (D)  Phosphodiester bond
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10.

11.

12.

In which of the following conditions/diseases is there a substantial
increase in the activity of mast cells observed in the human body ?

(A) Typhoid (B) Allergy
(C)  Ascariasis (D) AIDS

Lactobacillus that sets milk into curd is categorised as :
(A) Cyanobacteria (B)  Archaebacteria
(C) Chemosynthetic bacteria (D)  Heterotrophic bacteria

Which one of the following transgenic animals is being used to test the
safety of the polio vaccine ?

(A)  Sheep (B) Goat
(C) Pig (D)  Mice

Restriction Endonuclease — Hind II always cuts DNA molecules at a
particular point by recognising a specific sequence of :

(A)  Six base pairs (B)  Four base pairs

(C)  Seven base pairs (D)  Three base pairs

The improved trait that is found in the genetically modified transgenic
crop — Golden rice is :

(A)  High lysine content

(B) Insect resistant

(C)  High protein content
(D)  High vitamin-A content

The rate of formation of new organic matter by consumers, and the
biomass available for consumption of herbivores as well as decomposers
are referred to as :

(A)  Gross primary productivity and Net primary productivity
(B)  Net primary productivity and Secondary productivity

(C)  Secondary productivity and Net primary productivity

(D)  Secondary productivity and Gross primary productivity
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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) : The laws of our country permit legal adoption and it is as
yet, one of the best methods for childless couples looking

for parenthood.

Reason (R): Emotional, religious and social factors are no deterrents to
the legal adoption of orphaned and destitute children in

India.

14. Assertion (A) : Linked genes do not show dihybrid Fg ratio9:3:3: 1.

Reason (R): Linked genes do not undergo independent assortment.

15. Assertion (A) : Agrobacterium tumefaciens is a pathogen of several

monocot plants.

Reason (R): It is able to deliver a piece of DNA known as ‘T-DNA’ to

transform normal plant cells into a tumor.

16. Assertion (A) : Indian Government has set up an organisation known as
GEAC to decide the validity of GM research.

Reason (R):  Genetic modification of organisms has no effect when such

organisms are introduced in the ecosystem.
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SECTION B
17. Identify A, B, C and D in the table given below : 4x é =2
Terms Part of the plant it represents
Pericarp ‘A
‘B’ Cotyledon in seed of grass family
Embryonal axis ‘o
‘D’

Remains of nucellus in a seed

18. Observe the picture given below. Name the naturalist and write the
explanation given by him that evolution of life forms had occurred on the
basis of this example. 2

19. Write the basic steps followed in the Assisted Reproductive Technologies

(ART) programme to help childless couples. Why is it also known as test
tube baby programme ? 2

20. (a) A farmer while working on his farm was bitten by a poisonous
snake. He was rushed to a nearby health centre where the doctor
gave him an injection to save his life.

i) What did the doctor inject and why ? 1 é
(i) Name the kind of immunity provided by this injection. é
OR
(b) Why do organic farmers not recommend complete eradication of
insect pests ? Explain giving reason. 2
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21. Study the diagram of a pyramid of biomass given below. Name the two
standing crops that could be occupying level ‘A’ and level ‘B’ in it. Name

this type of pyramid and the ecosystem in which it is found. 2
‘A’ PC
B’ PP
SECTION C
22. Explain the mode of action of contraceptive pills taken by human
females. Mention the schedule to be followed for effective outcome. 3
23. (a) Name and write two characteristics of the type of DNA that forms
the basis of DNA fingerprinting technique. 1+1
(b) Mention any two applications of this technique. é+é
24. (a) Explain the significance of the experiment carried out by
S.L. Miller. Name the scientists whose hypothesis prompted him to
carry out this experiment. 2%
(b) How does meteorite analysis favour this hypothesis ? 1
57/1/1-11 13 VAWV P.T.O.
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25. Identify A, B, C, D, E and F in the table given below : 3
Name of Human Disease | Causative Organism Symptoms
Pneumonia Streptococcus ‘A’
Typhoid ‘B High fever, weakness,
headache, stomach
pain
Common Cold Rhino virus ‘C
Ringworm ‘D Dry scaly lesions on

body parts, redness,

itching
Ascariasis Ascaris ‘K
B Entamoeba Constipation, cramps,
histolytica stools with mucous
and blood clots

26. In a family, the father, the daughter and the son are colour blind,
whereas the mother has normal vision. Do you think the son and the
daughter have inherited the disease from their father ? Work out a cross

to justify your answer. 3
27. (a) (1) What are transgenic animals ? 1
(ii) Name the first transgenic cow and state its importance. 2
OR
(b) (1) Explain the convention for naming EcoRI. 2

(ii1)  With the help of an illustration only, show the action of
EcoRI on a DNA Polynucleotide. 1

28. (a) Explain how it is ensured that the orchid Ophrys is pollinated by a

specific species of bee. 2

(b)  Describe co-evolution with the help of this example. 1
57/1/1-11 15 VAWMV P.T.O.



[E
O
w s Y

J97 G&IT 29 TUT 30 FG-STERT G978 | b J97 & 8 I9-Y94 & [5G T I7-J97
q 371aRe 3cy 1297 a7 8 )

29. Tfafgd ufi=se =i e = feu Tu I =& ST & |

FT Yg AfIvadHa (AT=RisHS) &l & oh Ra 1 qHes fova & $a e
H HIA 24% & eIk 3Th! Afvae ST fafaedn gweRel €9 € 8:1% 7 !
g TS (SfRi) o 39 3Teheid H WIhACH hl T&AT i Ioci@ hal ol
TE 2 |

Sia-fost gHen & & fova o o= & i SdE fafagdr § wefd Afwhs
T HUE T W G/ @ & | g o fiF STerT-sTem &l § Eqeniai
fafirr ot < ifeent <t &l fafaear & fow wehs etfsel = = fow <5 (sR)
6 GRT ST T 3

:
:

v

&3 111

E g
(%) SRS F & 111 § S fafawan (wqfy) waifas =i 2 2
atera
(%) SRU®H &F [ H S fafagar (vgfg) ~0am =i g 2

(@) gl qun Sqeli i fafauar fova o wepaum 6 7 g teHE foaT
sfirafera giar 8 | Seo@ e 6 38 yer i fafagar =1 s wad
g |

(M) TE N R T WikfEied ® qei 3tk wifvRn i g Il STl s
faforean &1 STATHT T& 981 8idl 8 ? TS HIfT |

57/1/1-11 16




[EE

B
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
Isn’t it incredible that India’s land area is only 2-4 per cent of the world’s
total land area whereas its share of the global species diversity is an
impressive 8:1 per cent ! However, in these estimates of species,
prokaryotes do not figure anywhere.

Biologists are always keen on collecting data with respect to species
diversity observed in different regions of the world. The data collected
based on the survey conducted for species richness of groups of
mammals in three different regions of the world is shown in the bar
graph given below :

M

Taxonomic Richness

v

Region |
Region 11
Region III

(a) Why is the species richness maximum in Region III in the bar
graph ? 1
OR

(a) Why is the species richness minimum in Region I in the bar graph ? 1

(b) Plants and animals do not have uniform diversity in the world but
show rather uneven distribution. Mention what this kind of diversity
is referred to as. 1

(c) Why is it that prokaryotes do not have an estimated number of their
species diversity as seen in plants and animals ? Explain. 2

57/1/1-11 17 WAV NN P.T.O.
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30. Study the diagram given below that shows the steps involved in the
procedure of selecting transformed bacteria and answer the questions
that follow :

(a) Identify the colony that has got transformed. Justify your answer. é+é

(b) What are the sites in a plasmid called where ampicillin and
tetracycline resistance genes are inserted ? State their role in genetic

engineering. 2

(c) Name two enzymes playing an important role in genetic

engineering. 1
OR

(¢) State the role of B-galactosidase in insertional inactivation. 1

57/1/1-11 19 WAV NN P.T.O.
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SECTION E

31. (a) (@) Explain the development of male gametophyte in an

. 1
anglosperm. 2—

2
(ii)  Draw a labelled diagram of a three-celled male gametophyte. 2;

OR

(b)y (@) Draw a diagrammatic sectional view of ovary of human
female and label the following : 2
(1)  Blood vessels
(2)  Primary follicle
(3)  Tertiary follicle
(4) Ovum
(i1) At which stage of life are primary follicles formed in a human

female ?

0|~

(iii) Explain the events (both hormonal and structural) that occur
at the time of ovulation till the onset of the next menstrual

cycle. 2

N |~

32. (a) Stability, as one of the properties of genetic material, was very
evident in one of the very early experiments in genetics. Name the
scientist and describe his experiment. State the conclusion he arrived

at. 5

OR

(b) A tall pea plant bearing violet flowers with unknown genotype is
given. Find the genotype by working out different crosses only by
selfing the plants. Write the genotypic and phenotypic ratios of each

cross shown by you. 5
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33. (a) (1) Name and explain the property present in normal cells but is
lost in cancer cells. 1 1

(ii)) All normal human cells have genes that may become

cancerous under certain conditions. Name them and explain
how. 1

(iii) State the role of the following techniques in detection and
diagnosis of cancer :

(1) Biopsy and Histopathology 1
(2) Magnetic Resonance Imaging Jé
OR

(b)  Large quantities of sewage are generated every day in cities as well
as in towns and are treated in Sewage Treatment Plants (STPs) to
make them less polluting. Given below is the flow diagram of stages
of STP.

Study the flow diagram and answer the questions that follow :

Primary effluent passed into large aeration tanks

\ 4

Effluent passed into settling tanks to form ‘sediment’

(1) (1) Why is primary effluent passed into large aeration
tanks ? 1

(2)  What is the ‘sediment’ formed, referred to as ? Mention
its significance. 1

(3)  Explain the final step in the settling tank before the
treated effluent is released into water bodies. 1

(ii) Name any two organisms commonly used as biofertilisers,
belonging to different kingdoms. Write how each one acts as
a biofertiliser. 2
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General Instructions :
Read the following instructions carefully and follow them :

(1)
(i)
(iii)
(iv)
(v)

(vi)

(vii)

(viii)

(ix)
(x)

each.

1.

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 and D 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
16x1=16
The type of bond represented by the dotted line ‘- — — — — > in a schematic
polynucleotide chain is :
B~ B
P <
B e B
P <
T B e B
P <
e Y B
P <
(A)  Hydrogen bond (B)  Peptide bond
(C)  N-glycosidic linkage (D)  Phosphodiester bond

57/1/2-11 3 VWMWY P.T.O.
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Select the option that has the correct sequence of events of human female
reproductive cycle :

(1) Secretion of FSH

(ii))  Ovulation

(i11))  Growth of corpus luteum

(iv)  Growth of follicle and oogenesis

(v) Sudden increase in LH

Options :
(A)  i-iii—v—iv—ii (B)  i-iv—v—ii-ii
(C)  iv—i—v—iii—ii (D) v—ii-iii—iv—i

Lactobacillus that sets milk into curd is categorised as :
(A) Cyanobacteria (B)  Archaebacteria
(C) Chemosynthetic bacteria (D)  Heterotrophic bacteria

The specific Bt toxin genes which protect the cotton plants against the
cotton bollworms are :

(A)  Cry-I Ac and Cry-II Ab (B) Cry-I Ab and Cry-I Be

(C)  Cry-II Ac and Cry-I Ac (D) Cry-1I Ab and Cry-I Ab

Listed below are some amino acids and their corresponding mRNA
codons :

Amino acid mRNA codons
Phenylalanine 101810
Lysine AAG
Arginine CGA
Alanine GCA

Select the DNA sequence that would code for the following polypeptide
sequence :

Polypeptide :  Alanine — Arginine — Lysine — Phenylalanine
(A) CGTGCTTTC AAA (B) CGTGCTTTCTTT
(C) CGU GCU UUC AAA (D) CGU GCUUUC TTT
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10.

11.

In which of the following plants are both male and female flowers born on
the same plant and the mode of pollination can be geitonogamy or
xenogamy ?

(A) Papaya (B) Date Palm
(C) Maize (D)  Spinach

Which one of the following transgenic animals is being used to test the
safety of the polio vaccine ?

(A)  Sheep (B) Goat
(C) Pig (D)  Mice

In which of the following conditions/diseases is there a substantial
increase in the activity of mast cells observed in the human body ?

(A)  Typhoid (B) Allergy
(C)  Ascariasis (D) AIDS

The periodic abstinence by a couple for family planning should be from :
(A) Day 5 to 10 of menstrual cycle

(B) Day 13 to 15 of menstrual cycle

(C) Day 10 to 17 of menstrual cycle

(D) Day 16 to 20 of menstrual cycle

Select the incorrect match from the following :

Human Karyotype Characters
(A) 45+XX —  Broad palm with characteristic palm crease
(B) 44 + XXY —  Overall feminine development
(C) 44 +XO —  Sterile females as ovaries are rudimentary
(D) 44 +XY —  Normal male

Using a DNA template, how many new DNA molecules would be
generated after 10 cycles of amplification in PCR ?

(A) 512 (B) 1024
(C) 2048 (D) 256
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12. Read the four statements given below and select the option having two
correct statements :

(1) A lion eating a deer and a sparrow feeding on grains are
ecologically similar in being consumers.

(ii)  Predator starfish Pisaster helps in maintaining species diversity of
some invertebrates.

(iii) Predators ultimately lead to extinction of prey species.

(iv)  Production of chemicals nicotine and strychnine by plants are
metabolic disorders.

(A) (i) and (iii) (B)  (ii) and (iv)
(C) (1) and (i1) (D)  (iii) and (iv)
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) : Agrobacterium tumefaciens is a pathogen of several
monocot plants.

Reason (R): It is able to deliver a piece of DNA known as ‘T-DNA’ to

transform normal plant cells into a tumor.

14. Assertion (A) : The laws of our country permit legal adoption and it is as
yet, one of the best methods for childless couples looking
for parenthood.

Reason (R): Emotional, religious and social factors are no deterrents to
the legal adoption of orphaned and destitute children in
India.

15. Assertion (A) : Linked genes do not show dihybrid Fo ratio9:3:3: 1.
Reason (R): Linked genes do not undergo independent assortment.
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16. Assertion (A) : Functional ADA cDNA genes must be inserted in the
lymphocytes at the early embryonic stage in gene therapy
for ADA deficiency.

Reason (R): Cells in the embryonic stage are immortal, differentiated
and easy to manipulate.

SECTION B

17. Do you think apomixis can be compared to asexual reproduction ? Justify
your answer. State the benefits of apomixis to the farmers. 2

18. (a) A farmer while working on his farm was bitten by a poisonous
snake. He was rushed to a nearby health centre where the doctor
gave him an injection to save his life.

i) What did the doctor inject and why ? 1 é
(ii) Name the kind of immunity provided by this injection. é
OR
(b)  Why do organic farmers not recommend complete eradication of
insect pests ? Explain giving reason. 2

19. Observe the picture given below. Name the naturalist and write the
explanation given by him that evolution of life forms had occurred on the
basis of this example. 2

20. Write the basic steps followed in the Assisted Reproductive Technologies
(ART) programme to help childless couples. Why is it also known as test
tube baby programme ? 2

57/1/2-11 11 WAV NN P.T.O.



21. & 1920 ® Atefcrn # weh fafdme Sifa & dier s gfase i T 3R Hiea
T g AThMHH BIh ATl g Y& § el T |

(%) oATEfern # JfaE AT MU 3G WY HT AW qAT IWeh! AT Jhg h
T 1 Iooid TR |

(@) 3T 3mshms Y w1 forg Jepr Rt foram e, Seor@ Sl |

Qug 1

22. (F) (1) IR NG (SO THHH) R0 E ?

(i) wayew fffq et T w1 AW fafew qon 39 "9E &
3Iee@  ShITT, |

AAAT

(@) () ¥ AR I (EcoRI) o A &Y TS 7§ WU i &

T |
(i)  had ITR@ I TFEAT § $oh! AR I Hi ST A FACEE T
foram = vef¥ia $ifsT |
23. HR A M afRI § A, B, C, D, E 91 F ! Y89 o 39 A falau :
HIF4 7 &7 17 07 7 S7fcTETI
e LRl e Akdkad "
. 3= SR, HES, fiteg, e
[ERES! B’ i drer
T ehTH TEHERRE ‘«
IR o Tl 9mTt g, sresht
a1 (ToreH) D faerfaart (Theft <fieq), <Ter B
qAT Gt
TEh I uE IHIRGT 0%
. . hedl, USH, TAYHA U9 Th & dah
F ge3rHiaT feeeiicrier et T

57/1/2-11 12




became invasive spreading over millions of hectares of rangeland.

(a)

the reason for its uncontrollable growth.

(b)

22. (a) (@)
(ii)
OR
b @)

(i)

SECTION C

What are transgenic animals ?

EcoRI on a DNA Polynucleotide.

23.

State how its spread was eventually brought under control.

Name the first transgenic cow and state its importance.

Explain the convention for naming EcoRI.

Identify A, B, C, D, E and F in the table given below :

A specific plant species was introduced into Australia in 1920 and later it

Name the plant that was introduced into Australia and mention

With the help of an illustration only, show the action of

Name of Human Disease

Causative Organism

Symptoms

Pneumonia

Streptococcus

‘A’

Typhoid

(B’

High fever, weakness,
headache, stomach

pain

Common cold

Rhino virus

CC’

Ringworm

(D’

Dry scaly lesions on
body parts, redness,
itching

Ascariasis

Ascaris

(E’

CF)

Entamoeba
histolytica

Constipation, cramps,
stools with mucous
and blood clots
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24, Explain the mode of action of contraceptive pills taken by human
females. Mention the schedule to be followed for effective outcome. 3

25. (a) Name and write two characteristics of the type of DNA that forms

the basis of DNA fingerprinting technique. 1+1
. .. . . 1 1
(b) Mention any two applications of this technique. 3 + 3

26. Given below is a picture that shows the magnified blood smear of a

patient under a microscope.

(a) Name the disease the blood smear is indicative of. Write the
symptoms of the disease and its cause. 1

(b) Explain the inheritance pattern of the disease with the help of a
suitable cross. 2

27. (a) Explain the significance of the experiment carried out by
S.L. Miller. Name the scientists whose hypothesis prompted him to

carry out this experiment. 2

o |~

(b) How does meteorite analysis favour this hypothesis ?

N |~
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m
28. (a) State what is primary productivity and mention its units. 1 é
(b) Some ecologists observed that primary productivity of a place in
Rajasthan was low as compared to a particular place in Kerala.
Explain why. 1 é

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. Study the diagram given below that shows the steps involved in the

procedure of selecting transformed bacteria and answer the questions
that follow :

(a) Identify the colony that has got transformed. Justify your answer. 1 +é

(b) What are the sites in a plasmid called where ampicillin and
tetracycline resistance genes are inserted ? State their role in genetic

engineering. 2
(c) Name two enzymes playing an important role in genetic
engineering. 1
OR
(c) State the role of B-galactosidase in insertional inactivation. 1

57/1/2-11 17 WAV NN P.T.O.
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30. Read the following passage and answer the questions that follow.

Isn’t it incredible that India’s land area is only 2:4 per cent of the world’s

total land area whereas its share of the global species diversity is an

impressive 8-1 per cent ! However, in these estimates of species,

prokaryotes do not figure anywhere.

Biologists are always keen on collecting data with respect to species

diversity observed in different regions of the world. The data collected

based on the survey conducted for species richness of groups of

mammals in three different regions of the world is shown in the bar

graph given below :

(a)

(a)
(b)

(c)

57/1/2-11

M

Taxonomic Richness

v

Region I [

Region 11
Region III

Why is the species richness maximum in Region III in the bar
graph ? 1
OR

Why is the species richness minimum in Region I in the bar graph ? 1

Plants and animals do not have uniform diversity in the world but
show rather uneven distribution. Mention what this kind of diversity
is referred to as. 1

Why is it that prokaryotes do not have an estimated number of

their species diversity as seen in plants and animals ? Explain. 2
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31. (a)

(b)
57/1/2-11

SECTION E

(i) Name and explain the property present in normal cells but is
. 1
lost in cancer cells. 1=
(ii)) All normal human cells have genes that may become

cancerous under certain conditions. Name them and explain
how. 1

(iii) State the role of the following techniques in detection and
diagnosis of cancer :

(1) Biopsy and Histopathology 1
(2) Magnetic Resonance Imaging Jé
OR

Large quantities of sewage are generated every day in cities as well
as in towns and are treated in Sewage Treatment Plants (STPs) to

make them less polluting. Given below is the flow diagram of stages
of STP.

Study the flow diagram and answer the questions that follow :

Primary effluent passed into large aeration tanks

\ 4

Effluent passed into settling tanks to form ‘sediment’

(1) (1) Why is primary effluent passed into large
aeration tanks ? 1

(2) What is the ‘sediment’ formed, referred to as ?

Mention its significance. 1

(3)  Explain the final step in the settling tank before
the treated effluent is released into water bodies. 1

(ii) Name any two organisms commonly used as
biofertilisers, belonging to different kingdoms. Write
how each one acts as a biofertiliser. 2
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32. (a)
(b)
33. (a)
(b)
57/1/2-11

Many patterns of inheritance deviate considerably from the pattern
of inheritance as explained by Mendel. List any four such
inheritance patterns and explain any three with the help of an
example each.

(1)

(ii)

(iii)

(1)

(i1)

(1)

(i1)

(iii)

OR

Construct a transcription unit with a coding strand given
below with proper labelling :

AT G €T & ATGEGC G A
N T o

When does a coding strand become a template strand ?

Why does a double-helix DNA molecule transcribe into a
single-stranded RNA molecule ?

Explain the development of male gametophyte in an

angiosperm.

Draw a labelled diagram of a three-celled male gametophyte.

OR

Draw a diagrammatic sectional view of ovary of human

female and label the following :
(1)  Blood vessels

(2) Primary follicle

(3)  Tertiary follicle

(4)  Ovum

At which stage of life are primary follicles formed in a

human female ?

Explain the events (both hormonal and structural) that
occur at the time of ovulation till the onset of the next

menstrual cycle.

23 VWAV VWV WWWAVVNVAWVVVIWWWAWVY

243

N |~

N |~

N |~

0|~



[EE

B
Series SQR1P/1 SET-3
VR A e
ElCT'P‘?EC':ode 57/ 1 l 3

T .

Roll No. gﬁﬁ% % Tﬁ TR P
Candidates must write the Q.P. Code
on the title page of the answer-book.

qre NOTE

(D T ST W o b 39 T o gﬁﬁ (I) Please check that this question paper

gy 23 2 contains 23 printed pages.

(1D 9 SS9 R d fp 3@ g9 ° (II) Please check that this question paper

33 U9 2 | contains 33 questions.

(IID) ye3-99 § e &9 1 AR few o (I1D)
Y99 IS I FEnel Ia-giedn *
7@-98 W o7 |

(IV) Fuat 999 &1 I 1@ T J[& & §@ (V)
UgH, SW-YIEawT | UvT T SHHTE
vy ford |

(V) 38 9-99 i 94 o foig 15 e &1 (V)
gy foam w8 | IeuA W o
e H 1015 9 feam Smom |
10.15 S50 ¥ 10.30 S5 doh B had

-9 I TG IR W @Yk RH
I ITR-YEqehl T H1g IR T8 fora |

Q.P. Code given on the right hand
side of the question paper should be
written on the title page of the
answer-book by the candidate.

Please write down the serial
number of the question in the
answer-book before attempting it.

15 minute time has been allotted to
read this question paper. The
question paper will be distributed
at 10.15 a.m. From 10.15 a.m. to
10.30 a.m., the students will
read the question paper only and
will not write any answer on the
answer-book during this period.

Sta forem (Sgrivaes)

BIOLOGY (Theory)

57/1/3-11 1



=]zl [=]

?W#ﬂrﬁéiw

REAfTiaa (339 ®1 9% 91T 37K FTHT 91T ST

(i) 3T IH-Y7 4 33 F7 & | @Yt Fo7 AT |

(i) Yo7-97 i @US] 7 [qUifaa 8- @Us &, &, T, 909 & |

(iii) TUE & J97 G 1 & 16 TF Tglashcdid THR & F97 & | Io% J971 3% F1 & |

(iv) TUE - ¥97 &7 17 G 21 a% 31d Tg-FT0T JHR & 97 & | F9% J97 2 37h]
HE |

(v) TUE T - 97 &7 22 § 28 % TY-F70T YHR & 97 & | Y% 97 3 37H] &7
g/

(vi) TUE T J97 G&IT 29 7T 30 FG-3TEMNRT I97 & | Ie9% I97 4 3H #71 & | 57
37-J% § & U F7-J97 7 STaRF [dHeq &7 797 13971 T & |

(vii) TUE F— J97 &I 31 T 33 7% FH-3T1T JHR & J97 8 | Je3% o7 5 3l F1 8 /

(viii) Y¥7-97 § 7 f[@dHeq 767 a7 797 8 | FEf, @vs @, 7 a9 g § ar® lahed H
IaET 1397 737 8 | 9enef &1 57 I91 7 @ 11 vk I97 7 IR i 8 [

(ix) &I § [ GIeanfea giemae & [o7q 37er 399-99 & |

(x) 5T PE] AT §l, % R 3K 3fed &9 G Tl [ F91¢ 517 =TT |

©usg <h

¥ G 1 8 16 T TgIahedid YR & 1 31 & Yo7 & | 16x1=16

1. = fu U oq m@ #1312 = P, Q, R % fou @t 3erawen aret feshey &
I I

(it e )bt

P Q R
(A) 3= oI ¥
(B) @W IS Herehl
(C) TX CE| St
(D) AT T HIThett



[EE

B

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

(1)
(i)
(ii1)
(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 and D 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.

1.

16x1=16

Refer to the Venn diagram given below. Select the option with correct
examples P, Q, and R :

Endospermic

Dicotyledonous
seed

@ Monocotyledonous

P Q R
(A) Castor Onion Wheat
(B) Bean Castor Maize
() Pea Gram Barley
(D) Coconut Rubber Groundnut

57/1/3-11 3 VWMWY P.T.O.
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The type of bond represented by the dotted line — - — —— > in a schematic
polynucleotide chain is :

P
S---=- B
P
N
(A) Hydrogen bond (B)  Peptide bond
(C)  N-glycosidic linkage (D)  Phosphodiester bond

Lactobacillus that sets milk into curd is categorised as :
(A) Cyanobacteria (B)  Archaebacteria
(C) Chemosynthetic bacteria (D)  Heterotrophic bacteria

Which one of the following transgenic animals is being used to test the
safety of the polio vaccine ?

(A)  Sheep (B) Goat
(C) Pig (D) Mice

The scientist who proposed that “embryos of all vertebrates including
humans develop a row of vestigial gill slits behind the head but it is a
functional organ only in fish and replaced by lungs in all other

vertebrates” 1s :
(A) Darwin (B) Lamarck
(C)  Ernst Haeckel (D) Mendel

Which one of the following hormones is secreted by the human placenta
that helps in the maintenance of pregnancy ?

(A) Relaxin (B) Human Chorionic Gonadotropin
(C)  Oxytocin (D) Human Placental Lactogen
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10.

11.

12.

During an allergic reaction, the binding of antigen to IgE antibodies
initiates release of :

(A) Interferon (B) Histamine
(C) Heparin (D)  Acetylamine

Select the incorrect match from the following :

Human Karyotype Characters
(A) 45+XX —  Broad palm with characteristic palm crease
(B) 44 + XXY —  Overall feminine development
(C) 44 +XO —  Sterile females as ovaries are rudimentary
(D) 44 +XY —  Normal male

Restriction Endonuclease — Hind II always cuts DNA molecules at a
particular point by recognising a specific sequence of :

(A)  Six base pairs (B)  Four base pairs
(C)  Seven base pairs (D)  Three base pairs

The periodic abstinence by a couple for family planning should be from :
(A) Day 5 to 10 of menstrual cycle

(B) Day 13 to 15 of menstrual cycle

(C) Day 10 to 17 of menstrual cycle

(D) Day 16 to 20 of menstrual cycle

Which one of the following bacteria were used by Stanley Cohen and
Herbert Boyer to accomplish the construction of the first rDNA ?

(A)  Agrobacterium tumefaciens
(B)  Mycobacterium sp.
(C) E.coli

(D)  Salmonella typhimurium

The organism that occupies more than one trophic level in a pond
ecosystem is :

(A) Fish (B) Frog
(C)  Zooplankton (D)  Phytoplankton
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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.

13.

14.

15.

16.

17.

(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) : Indian Government has set up an organisation known as
GEAC to decide the validity of GM research.

Reason (R):  Genetic modification of organisms has no effect when such
organisms are introduced in the ecosystem.

Assertion (A) : Gene flow increases genetic variations.

Reason (R): The random introduction of new alleles into a recipient
population and their removal from donor population
affects allele frequency.

Assertion (A) : The laws of our country permit legal adoption and it is as
yet, one of the best methods for childless couples looking
for parenthood.

Reason (R): Emotional, religious and social factors are no deterrents to
the legal adoption of orphaned and destitute children in
India.

Assertion (A) : Agrobacterium tumefaciens is a pathogen of several
monocot plants.

Reason (R): 1t is able to deliver a piece of DNA known as ‘T-DNA’ to
transform normal plant cells into a tumor.

SECTION B

Study the diagram of a pyramid of biomass given below. Name the two
standing crops that could be occupying level ‘A’ and level ‘B’ in it. Name
this type of pyramid and the ecosystem in which it is found. 2

(A? PC

B PP
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18. Given below is an illustration of the experiment performed by Louis
Pasteur. Explain the experiment and its conclusion. 2
-\
19. Identify A, B, C and D in the table given below : 4x é =2

Terms Part of the plant it represents
Pericarp ‘A’
‘B’ Cotyledon in seed of grass family
Embryonal axis ‘o
‘D’ Remains of nucellus in a seed
20. (a) “Different varieties of cheese are known by their characteristic

(b)

57/1/3-11

texture, flavour and taste, the specificity coming from the microbes
used.” Support this statement with the help of two suitable

examples. 2
OR
Identify A, B, C and D in the following table : 2
Scientific name of Drug Harmful effects / Body part
source plant affected
1. | Papaver somniferum A Depressant/slows down body
functions
Cannabis sativa B C
Erythroxylum coca Cocaine D

11
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22,

23.

24.

Write the basic steps followed in the Assisted Reproductive Technologies
(ART) programme to help childless couples. Why is it also known as test
tube baby programme ? 2

SECTION C

(a) Explain the significance of the experiment carried out by

S.L. Miller. Name the scientists whose hypothesis prompted him to

carry out this experiment. 2é
(b) How does meteorite analysis favour this hypothesis ? é
(a) Identify the picture given below and name the tool under which it

was viewed. 1
(b) What do the dark spots represent in the picture ? Explain how and

why are they formed. 2
In a family, the father, the daughter and the son are colour blind,
whereas the mother has normal vision. Do you think the son and the
daughter have inherited the disease from their father ? Work out a cross
to justify your answer. 3
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25. Identify A and B in the diagram below.
Explain their role in the immune system of the body.

26. (a) Explain how it is ensured that the orchid Ophrys is pollinated by a

specific species of bee.

(b)  Describe co-evolution with the help of this example.

27. Explain the mode of action of contraceptive pills taken by human

females. Mention the schedule to be followed for effective outcome.

28. (a) () What are transgenic animals ?

(i1))  Name the first transgenic cow and state its importance.

OR

(b) (@) Explain the convention for naming EcoRI.

(ii))  With the help of an illustration only, show the action of
EcoRI on a DNA Polynucleotide.

1
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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

Isn’t it incredible that India’s land area is only 2-4 per cent of the world’s
total land area whereas its share of the global species diversity is an
impressive 8:1 per cent ! However, in these estimates of species,
prokaryotes do not figure anywhere.

Biologists are always keen on collecting data with respect to species
diversity observed in different regions of the world. The data collected
based on the survey conducted for species richness of groups of
mammals in three different regions of the world is shown in the bar
graph given below :

M

Taxonomic Richness

v

Region |
Region 11
Region III

(a) Why is the species richness maximum in Region III in the bar
graph ? 1

OR
(a) Why is the species richness minimum in Region I in the bar graph ? 1

(b) Plants and animals do not have uniform diversity in the world but
show rather uneven distribution. Mention what this kind of diversity
is referred to as. 1

(c) Why is it that prokaryotes do not have an estimated number of their
species diversity as seen in plants and animals ? Explain. 2

57/1/3-11 17 WAV NN P.T.O.
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30. Study the diagram given below that shows the steps involved in the
procedure of selecting transformed bacteria and answer the questions
that follow :

(a) Identify the colony that has got transformed. Justify your answer. é+é

(b) What are the sites in a plasmid called where ampicillin and
tetracycline resistance genes are inserted ? State their role in genetic

engineering. 2

(c) Name two enzymes playing an important role in genetic

engineering. 1
OR

(¢c) State the role of B-galactosidase in insertional inactivation. 1
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1)
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SECTION E

31. (a) (@) Draw a labelled diagram of the embryonic stage that gets
implanted in the human female leading to pregnancy. 1 3

(ii))  Explain the changes that the different parts of the embryo
undergo after implantation up till (1) Placenta formation and
(2) formation of three germ layers. 2

(iii) Mention the role of the following : 1

(1) Placenta

(2)  Three germ layers
OR

(b) (1) Why do plants like Viola and Oxalis give assured seed sets
even in the absence of pollinators ? When an orange seed is

squeezed, many embryos of different shapes and sizes are
observed. Why ? 1

(ii)) Mention four advantages of seed formation to angiosperms. 2

(iii) Draw a diagram of a fertilized embryo sac of an angiosperm
and label any four parts. 2

32. (a) (1) Name and explain the property present in normal cells but is

lost in cancer cells. 1 L
(ii)) All normal human cells have genes that may become

cancerous under certain conditions. Name them and explain

how. 1
(iii) State the role of the following techniques in detection and

diagnosis of cancer :

(1) Biopsy and Histopathology 1

(2) Magnetic Resonance Imaging 1 é

OR
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33. (a)

(b)
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Large quantities of sewage are generated every day in cities as well
as in towns and are treated in Sewage Treatment Plants (STPs) to

make them less polluting. Given below is the flow diagram of stages
of STP.

Study the flow diagram and answer the questions that follow :

Primary effluent passed into large aeration tanks

A 4

Effluent passed into settling tanks to form ‘sediment’

(1) (1) Why is primary effluent passed into large aeration
tanks ?

(2)  What is the ‘sediment’ formed, referred to as ? Mention

its significance.

(3)  Explain the final step in the settling tank before the
treated effluent is released into water bodies.

(ii1) Name any two organisms commonly used as biofertilisers,
belonging to different kingdoms. Write how each one acts as
a biofertiliser.

Stability, as one of the properties of genetic material, was very
evident in one of the very early experiments in genetics. Name the
scientist and describe his experiment. State the conclusion he

arrived at.

OR

A tall pea plant bearing violet flowers with unknown genotype is
given. Find the genotype by working out different crosses only by
selfing the plants. Write the genotypic and phenotypic ratios of each

cross shown by you.
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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

(ii1) Independent assortment during meiosis I
(iii) Independent assortment during meiosis II

(iv)  Crossing over of bivalents

(a) (1v) only

(b)  (i1) and (iv)

(c) (1), (11) and (111)

(d) @), 1), (111) and (1v)
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2. = fou ww sgawame fEuw § guie SER srEfidehgl W e WA H
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(X}

l

VAN

e X BT Y’ TATEH 7
(a) HHIIH & (o) FNTAT, TS
(b) 3FEH T (p) AT AT
(c) 3 fam (o) AT, JTA TS
d) IAEh & (o) ST grelms

3. HHa "Hfte & s@feufa i = fu MU aMe o1y it g frefua forem
2

FHR
SHEH
STHY
(a) =edt gHfte
(b) foor gufee
(¢c) TEN gAafe
(d) Torqea wafee
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2. Identify the region ‘X’, the factor Y’ and the enzyme 7Z’ involved in the
process of transcription in prokaryote as shown in the schematic
representation given below.

‘X!

l

N,

Region X’ Factor Y’ Enzyme ‘72’
(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 :

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

57/1/1

Declining population
Stable population
Expanding population

Extinct population
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(i) ) (i) (iv)
(a) fog @) (b) foeg (i)
(© T3 (ii) @ fog Gv)

5. A C ww fer muE | w9 I H IR USATSHI Sl 9UT €49 11§ USTEHT % YRl
i T & TR 7 | Ffafaa foehedi ®§ § -1 foshed TATEHI 1 3T HEtUd

YRl § HeA bl Tal ®9 § 01T & ?
Ty I &7y I1
(G157 (5%79)
P. <iwAU A i. T % BRI 9 FfFaaerssyd &
BT &
Q. UieYHd TEFas il ST Sreie W ITEE i ferearia
ESGIR
R. % Uicim iii. €uAT WUEl il JeaT §
S. viiewd wefFaTd v, diwau i fafire Tuet W e @
faehe :
(a)  P-i, Q-ii, R-iv, S-iii (b)  P-iv, Q-iii, R-ii, S-i
(¢)  P-, Q-iv, R-iii, S-ii (@  P-ii, Q-i, R-ii, S-iv
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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 ?

————— " JEEEEEE
\\ /\/, -~
\\ K — Dissolved oxygen
2 T J --- Mineral ions
Q \\ /
A N 7
N\ /
N g
~ 5 ’/
.
(1) (11) (1i1) (iv)
Distance along River ——
(a) Point (i) (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
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Y
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X 1 2 3
(a) 14dAT2 (b) 24913
(c) 149913 (d)  hdd Mk 3
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| —~~

~
-

e 6t T A I ——
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(b) Toemer ST — Fifeh BT qAT A e ITA TSIBI BT T BT 2 |
(c) fexrmeres awor — ifer @t e ot TSRIw! <»1 90T Bt 2 |
(d) TARHRS T — il e hl HEeIH dASs Tl [SHIBI ol 0T sidl
g |
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6. 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
I =
| _- I
— |
I I
I ]
| |
— E—
| I
(a) 1 and 2 (b) 2 and 3
(c) 1 and 3 (d)  Only individual 3
7. Select the option that gives the correct description of the process of

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

N

—_—
Number of giraffes

Neck length in giraffe — ’

(a)  Stabilising selection as giraffes with longer neck lengths are
selected further.

(b)  Disruptive selection as giraffes with smaller and longer neck
lengths are selected.

(c) Directional selection as giraffes with longer neck lengths are
selected.

(d)  Stabilising selection as giraffes with medium neck lengths are
selected.
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39 fashea w1 == Hive SEd 325 SIS S (A1) hHIRERIST
A TSITU[SIA T3hH R S el TURTShUTT Shi Tl T Sl QI TR ¢ |

(a) 325 (b) 650

(c) 1300 (d) 975

T 9wy fow e R | w\w 1 SR mifRus giet % am fog e # qen
w9 I H 39 IRei o i alehl ot guren T 8 | 39 fashed w1 WA
Sifore fomm mifaess FReAl 1 39 HrEl & A1 FE @ ¥ guterd Tk
g

&7y I &7y I1
(YR i) (7% BT TWHT)
p. fawa qu i, TSIcHS I Hgr
Q. Heddrs 375 ii, TSR H SBRTORT S WEARTUfshaT
R. o=l % I 3@ iii. TSR iar Y versHr i W SQE
S. Egell iv. Tter e ot et s wfaie sEET
faeq

(a)  P-ii, Q-iv, R-iii, S-1
(b)  P-i, Q-ii, R-iii, S-iv
(c) P-iii, Q-1, R-iv, S-ii
(d)  P-iv, Q-iii, R-ii, S-i

fafafaa § 9 form faecy § Ta:ard) Ufs =1 39 gro @ifad g a7 Tehr
% 1 TEl & | A R TR 7 ?

Jra.amE! Uty B SEOR]
(a) | TTel HIfSTpTE | TEIETA feitres <ifiteh @eavnt st fohra
(b) | 319U TEISH Y FIU HI FHRHHA
(c) | Tlifen HIv@RIC | TgioH SRV TSRl hT SHRYA
) |T=SE Th.U4.Tq. qeshid faehrd 1 IEIUH LT &
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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-ii, 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
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13.

14.
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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.
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15. Assertion (A) :

Reason (R) :

16. Assertion (A) :

Reason (R) :

Endosperm 1is 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 :

Y

v 5
W 5
‘ X

(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.
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20.

21.

22,

57/1/1

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

image given below :

(A) B)

(i1) State their importance in various biotechnology experiments. 2

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. 2

Ecological pyramids give important information about the ecological
system, but do have some limitations. List any two limitations of
ecological pyramids. 2

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. 2

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. 3
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23.

24.

25.

26.

27.

57/1/1
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23. Study the given pedigree chart and answer the questions that follow.

O__D Gen I (Parents)

1 2l 3 Gen II

Gen II1

(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
(i1) 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 “lac operon” they
were awarded the Nobel Prize in 1965.

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

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

in the bacterial cell all the time.” Justify. é
(c) Why is the regulator gene in lac operon marked as ‘i’ 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

60° N
/ 30°N \
[ EQUATOR 0°

A
\ 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 ?

(ii1) 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

27N Reinfection with same pathogen

’ N
4 \f
4 4

O 50 100 150 200 250 300 350 400 450 500

Vaccine is administered here

—> 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)

(i1) 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 (?f Prod1.1ct10.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

~ Page 27
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33. (a) Study the diagram given below showing the modes of pollination.

Answer the questions that follow.

(i)

(ii)

(iii)

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.

OR

5
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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 :

281 /9o
26\ r\

\J|¥’/

Numbers indicate the days of the menstrual cycle

(i) What are the suitable technical terms used for the following ?

(1)
(2)
(3)
(4)

Days1-7
Days 8 — 12
Days 16 — 28
Days 13 — 15

(ii)  Explain the role of ovarian and pituitary hormones during the

following time periods :

(1)
(2)
(3)

57/1/1 ~SN~~

Days 8 — 12
Days 13 — 15
Days 16 — 28
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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. Three genes R, S and T are located on the same chromosome. If the

recombinant percentage between R and S is 20%, R and T is 35% and S
and T is 15% respectively, can you predict the correct order of these genes
on the chromosome ? Which of the following shows the correct sequence of

the genes on the chromosome ?
(@@ R-T-S
(b) R-S-T
(¢ S-R-T
d S-T-R
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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 ?

————— " P
\\ /\/, -~
\\ K — Dissolved oxygen
2 T J --- Mineral ions
Q N J
— \ ’
N\ /
N g
~ 5 ’/
.
(1) (11) (111) (iv)
Distance along River ——
(a) Point (i) (b) Point (i1)
(c) Point (111) (d) Point (iv)

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?

l

N

Region X’ Factor Y’ Enzyme ‘72’
(a) Terminator Sigma (o) RNA polymerase
(b) Promoter Rho (p) RNA polymerase
(c) Promoter Sigma (o) RNA polymerase
(d)  Promoter Sigma (o) DNA polymerase

-~~~ Page 5 P.T.O.
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i

SC 1t
S
ST
(a) Hedt A
(b) T wmfe
(¢c) S gHfte
@) Toqqea gufse

5. St ufEmed (FTR) gRt savey fassfaa urefiet e Ot o ffafga o @

fopg 3IcqTe o1 IcdTed Toham TR 2

(a) a-1-Uffefm
(b)  a-CTHRUCHEH
(c)  P-TTFTIhI
@  ofetfims
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4, 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

5. Which one of the following products was produced as a result of DNA

manipulation in the first transgenic cow ‘Rosie’ ?
(a)  o-l-antitrypsin

(b)  oa-lactalbumin

(c) B-lactglucose

(d) a-deaminase
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N

—_—
Number of giraffes

Neck length in giraffe ——
(a) Stabilising selection as giraffes with longer neck lengths are

selected further.

=
ra

Select the option that gives the correct description of the process of
Natural Selection with respect to the length of the neck of giraffe.

(b)  Disruptive selection as giraffes with smaller and longer neck

lengths are selected.

(c) Directional selection as giraffes with longer neck lengths are

selected.

(d) Stabilising selection as giraffes with medium neck lengths are

selected.

7. 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
(a) 1 and 2 (b)
(c) 1 and 3 (d)

51/1/2 ~ N~~~ Page 9
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8. 34 fadhey &1 =9 HIG oW 325 AN SHeh (ATG) hIRmERIST
A TSITU[SI J5hH GRT S dTel TUITehUTT Shi T T Sl QI TR 2 |
(a) 325 (b) 650
(c) 1300 (d) 975

9. g guae fmi & fafte =won w6t = w1 @ gufn w7 | Feafatea @
 I9-91 faehed 31 0N sl 98 ®9 H ex0idl @ ?
(i)  STgAfTeh 9Tl 1 AR
(i)  GIETS AT ST WAt () hIfsreht /Si-g o fasm
(iii)  TooITe S IeaTg ITed e

(iv) drfed S 1 gaeH
(v)  3T9aT8 §dred

(a) (1) —» (111) = (Gv) = (11) = (v)
(b) (1) - Gv) > (1) - (i) > (v)
(c) (1) > (1) —» Gi1) - Gv) > (v)

d) () > Gv) > (v) = (1) - (1)

10. SRINTFR H S9-93i(oa 3TaE1 qUi g & 91§, 3CI1E ! IR gH g foquH ¥
Ug hs TG TshHI § TSHAT 7 |
3 TSRHAT ohl F 19 € 5 B | 39 Toeheq hl Ug hHINT S 1 TehHI i TEl
E R
(i)  3cUTg =T GENEH
i) 3foa ufeers & Ty G&Ud ST
(iii) 3G T JoFH
(iv) 3cqig o1 Faferadia wdetor

(a) (i) » (i) > () > ({v)
(b) (1) — ({1) —» (1) - (iv)
() (i) —» (@) —» () —» 1v)
d (1) —> 3Gil) - Gv) > (1)
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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 the steps carried out to construct a recombinant DNA.

Which one of the following gives the correct sequence of these steps ?
(1) Isolation of genetic material

(i1)  Insertion of recombinant DNA in the host cell / organism

(iii)  Obtaining the foreign gene product

(iv)  Amplification of gene of interest

(v)  Downstream processing

(a) (1) — (11) = Gv) > (1) = (v)
(b) (1) - Gv) > (1) - (i) > (v)
(c) (11) —» (1) — ({i1) —» (Gv) = (v)

d 1) - 3Gv) > (v) = (1) - Q)

10. After the completion of biosynthetic stage in a bioreactor, the product
undergoes a series of processes before it is ready for marketing.

List of the processes is given below. Identify the option that gives the
correct sequence of the processes carried out :

(1) Purification of product

(i1))  Formulation with suitable preservative

(iii) Separation of product

(iv)  Clinical trial of product

(@) () — (i) » (3) - (Gv)

(b)  (iii) »> (1) > (1) > (v)

() (i) —> () - {) —» (Gv)

(d @ - >Gi) - Gv) - (i)
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feafafga & 9 -9 AH 9Fa 190 g gifad 7g7 foram S 2
(a) ISIEUH

(b)  TEISH

(c) UME SRIY MASIEA (=@t .Sf.)

(d) Fife

fefaiRea o @ SH-A1 9149 geria dshavr fawiy] g 787 giar ?
(a) SHfE i (b)  GSireh (TTHITRE)
(c) <ifieh wed (d)  FHamFs

Yo7 G113 & 16 % 1078, 51 %97 157 0 & — [74 0 &1 3199 (A) 77 G Pl

HRU (R) ZRT 37ld 1637 737 8 | 37 3941 & &gl 3¢ 13 13T 78 &gt (a), (b), (c) K
(d) & @ g9 e |

13.

14.

51/1/2

(a) TP (A) 3 SR (R) THT T@l & 3 ST (R), AR (A) hI
g TSI Ll = |

(b)  SAfTHAA (A) 3T HRU (R) THI T& &, T BRU (R), AMMH (A)
&l AT FgT Rl 7 |

(c)  3AMHAT (A) Hal 8, Wg SRV (R) T 3 |

d) 37w (A) TId 8, T HROT (R) TE 7 |

3BT (A) : @1 A & (Bt) Safdy §fderg 1 T8 9idl, 9g hie i
IR STt B |

HRU(R):  ®Id (Bt) Safow Figerg ¥ ffsha €9 # 2T 7, 9g ST &
e 38 fifsha faw = @ g, 396 o &1 oy i @

$O%! Alhd &Y § TiEfdd o <aT g |

STHIT (A) : TRUeHHAE &S ¥ Yo foohE o SHH YUY quid: 3T
forn ST @ |

HRU(R): 38, UL a«n oW afl -Uegfime i<l o 3 ¢ |
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11. Which of the following hormones is not secreted by the human placenta ?
(a)  Progesterone
(b)  Estrogen
(c) Human Chorionic Gonadotropin (HCG)
(d) Relaxin
12. Which of the following sexually transmitted disease is not caused by a
virus ?
(a)  Genital herpes (b)  Gonorrhoea
(c) Genital warts (d) Hepatitis-B
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) : Crystal protein Bt toxin does not kill the Bacillus but kills

the insects.

Reason (R): Bt toxin exists in inactive form in Bacillus but when
ingested by the insect, the acidic pH of its gut changes it

into an active form.

Assertion (A) : Endosperm 1s completely consumed during the
development of embryo in ex-albuminous seeds.
Reason (R):  Castor, pea and beans are all examples of ex-albuminous

seeds.
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15.

16.

17.

18.

19.

FYT (A) : Th AR T Fame qen J=eisd Si9 Tes (TEATeHs) S
% HY Hag TE B |

FRU(R):  G13P (ATEHTCHS) ST T THT A hl ETHhdl 781 2 |

BT (A) : Gl Wal § I el dohigiigg ol T a7 Fehdl el T&f
I |

PRU(R):  FeAglFdg < Bl sl iU & HRO T qA1 Tk 34 &l =/ |

Qs @

(%) fefawerg g & o & fohe R & qen form g wmt Afetsht yorenry
H yforse gt 2 2

(@) W AfcTert # Iufeyd W shegeh (A JHehI) o Tl & Jeai@ HiWT |

Fd 4 & & T ¥ wra fave 1 graet Te@ foera 0 8 | 3eH 9Rd %
ST qe T & wfthferd € | 9Ra 1 g & fava 1 fohaen vfosra g 2 f
fore SRoT @ WA fova & 12 wETfafag <9 6 @ T 7 2 Sooi@ I |

(%) TaTEH ST o UH A § Al T Sew @ug i Wt Sifsres §
TYMTANG L (A ) Fhd B |

(i) 3@ gargs H 901 I @ (‘ort’) <hi @nefehdt faifgu |
(i) W qen TR | Yk W fofe SiA aAlf 2g Th-Ueh Hargeh
3argl fofau |

AT
(@) foodia Suae = aferfaa o o0 fese swo=m S Hehar 2 2

() U uufl HifseRT §
(i)  Ueh UTeH <hIf3rehl |
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15. Assertion (A) : In an operon, the regulator and operator genes are not

associated with the constitutive genes.
Reason (R):  Constitutive genes need not be repressed.
16. Assertion (A) : Cattle and goats are never seen browsing on Calotropis
growing in abandoned fields.

Reason (R): Cattle and goats avoid grazing on Calotropis because of

the offensive smell of its flowers.

SECTION B

17. (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.

18. 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. 2

19. (a) Vectors are DNA molecules that can carry a foreign DNA segment
into the host cell.

(1) Write the significance of ‘ori’ in this vector.

(ii))  Give one example each of vectors used for cloning genes in
plants and animals. 2

OR
(b)  Write how can an alien DNA be introduced into
(1) an animal cell
(i1) a plant cell. 2
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21.

22,
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Plants capture only 2 - 10 percent of the photosynthetically active
radiation of the Sun and this small amount of energy is able to sustain
the entire living world. During this process, ecosystems are in consonance

with the two laws of thermodynamics. Explain.

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

Answer the following questions with reference to it :

Y
g :
o )

X

(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’.

SECTION C
(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.
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23. (a) Differentiate between malignant and benign tumours.

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

24, 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. 3

25. (a) () Expand the abbreviations given below, used for different

modes of assisted reproductive technologies :
(1) ZIFT

(2) ICSI

(3) IUT

(4) GIFT

(ii1) 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
(i1) Syncarpous pistil and Apocarpous pistil

(i11) Plumule and Radicle

51/1/2 ~S~~ Page 19 P.T.O.
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27.

28.
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(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.

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

process :
(a) Primary sludge
(b) Activated sludge

(c) Anaerobic sludge digesters

Study the pedigree chart given below and answer the questions that

follow :
(@
1 2

0O B0

3 4 ) 6

r?) ]

¥ 8 9
(1) Is this trait recessive or dominant ? Give reason.

(11) Is this trait sex-linked or autosomal ? Give reason.

(iii) Among individuals 3, 4 and 7, which one is homozygous for the

trait ?
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SECTION D

29. Study the diagrammatic representation given below of the Earth with
regions marked ‘A’ and ‘B’ respectively. Answer the questions that follow.
90° N

m
/ 30° N \
/ 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

30. 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) It is said that “the lac operon has to be operational at a very low level

in the bacterial cell all the time.” Justify. é
857/1/2 ~~~~ Page 23 P.T.O.
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(¢) Why is the regulator gene in lac operon marked as 9’ 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

SECTION E
31. (a) () When and how does foetal ejection reflex begin ?

(ii))  Pituitary gland and uterine muscles play an important role
during parturition. Explain.

(iii) A functional mammary gland is a characteristic of all female
mammals. Given below is a diagrammatic sectional view of
a mammary gland. Identify the parts 1, 2 and 3, and
mention one function of each of them. 5

’” 7 ;”;

ALY T A

=== A

OR
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b)) @) How are the characteristic features of pollen, anther and

stigma of a maize plant suited for pollination by wind ?
(ii)  How do you justify that :
(1)  Pollen grains are recovered from fossils ?

(2)  Micropyle remains as a small pore in the seed coat of

a fully developed seed ? 5

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

Vaccine is administered here

e 1} . . .
g 1 f Reinfection with same pathogen

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)

(i1) 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 (?f Prod1.1ct10.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

~ Page 29
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(a)

(b)

Meselson and Stahl carried out an experiment to prove the nature of

DNA replication. Recall the experiment and answer the following

questions.

(1)

(ii)

(iii)

(iv)

(1)

(i1)

Which two types of nitrogen were used by them in their

experiment and why ?

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

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

Write the conclusions they arrived at.

OR

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.

State the Mendelian principle that can be derived only with the

help of such a cross.
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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 8 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. A human ovum completes its second meiosis :

(a)  at the time of fertilisation

(b)  when the sperm touches the zona pellucida

(c) when the sperm gains entry into the cytoplasm of the ovum

(d) when the acrosome of the sperm releases its enzymes on corona
radiata

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

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

4, The first gene-sequenced crop is :
(a)  Wheat (b)  Tobacco
(c) Rice (d)  Cotton

5. 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}

l

N

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
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6. 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
I =
| _- I
— |
I I
I ]
| |
— E—
| I
(a) 1 and 2 (b) 2 and 3
(c) 1 and 3 (d)  Only individual 3
7. Select the option that gives the correct description of the process of

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

N

—_—
Number of giraffes

Neck length in giraffe — ’

(a)  Stabilising selection as giraffes with longer neck lengths are
selected further.

(b)  Disruptive selection as giraffes with smaller and longer neck
lengths are selected.

(c) Directional selection as giraffes with longer neck lengths are
selected.

(d)  Stabilising selection as giraffes with medium neck lengths are
selected.
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8. Which of the following samples of DNA in the table given below will give
the desired result during polymerase chain reaction ?

Temperature used for Enzyme used for
Sample D . )
enaturation extension
(a) I High temp. / 90°C Heat stable
(b) II Low temp. / 50°C Heat stable
(c) 111 Low temp. / 50°C Heat resistant
(d) IV High temp. / 90°C Heat unstable

9. Which one of the following is used during ‘RNA i’ process, to silence the
desired gene ?

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

dsDNA
dsRNA
rDNA

DNA polymerase

10. Which one among the following biofertilizers does not fix atmospheric
nitrogen ?

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

51/1/3

Oscillatoria
Rhizobium
Azospirillum

Glomus

N N N
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11. 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 I1
(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-ii, Q-i, R-ii, S-iv

12. Examples that show commensalism are :
(1) An orchid growing on mango tree
(ii))  Cuckoo bird and crow
(iii)  Cuscuta growing on Nerium tree

(iv) Barnacles growing on a whale

(a) (1) and (i1) (b) () and (iv)
(¢) (i) and (iii) (d) (i) and (iv)
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.
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13.

14.

15.

16.

17.

18.

19.

51/1/3
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13. Assertion (A) :

Reason (R) :

14. Assertion (A) :

Reason (R) :

15. Assertion (A) :

Reason (R) :

16. Assertion (A) :

Reason (R) :

A species of wasp and a fig species cannot complete their

life cycle without each other.

While visiting wasps come to lay eggs in the fig
inflorescence, the flower of wasp gets pollinated in return.
For sequencing, the total DNA from a cell is isolated and
converted into random fragments.

DNA is a very long polymer.

In order to cut the DNA with a restriction enzyme, it
needs to be released from the membrane which encloses
it.

A plant cell was treated with chitinase to achieve this.
Darwin showed how even a slow growing animal like an
elephant could reach enormous numbers.

When resources in the habitat are unlimited, each species

has the ability to realise its innate potential fully.

SECTION B

17. (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.

18. (a) Mention the main objective of the Ramsar Convention.

(b) Name any two sites in India that are important in the Ramsar
Convention.

19. (a) Why should antibiotics not be taken indiscriminately ? Give any
two reasons.

(b)  “It is advisable to complete the course of antibiotics as prescribed
by the doctor.” Justify.
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20. (a) () Identify and name the structures ‘A’ and ‘B’ marked in the

image given below :

(A) B)

(ii) State their importance in various biotechnology experiments. 2

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. 2

21. The diagram given below shows a developmental stage of human embryo.
Answer the following questions with reference to it :

Y

5

gus

(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’.
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22,

23.

24.

25.

26.

(a)

(b)

SECTION C

(i) Expand the abbreviations given below, used for different
modes of assisted reproductive technologies :

(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.
OR
Differentiate between the following :
(i)  Perisperm and Pericarp
(i1) Syncarpous pistil and Apocarpous pistil
(iii) Plumule and Radicle

Treatment of wastewater is done in a sewage treatment plant to make it

less polluting. Explain the following with reference to this treatment

process :

(a)
(b)
(c)

(a)

(b)

(c)

Primary sludge
Activated sludge
Anaerobic sludge digesters

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

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

Give two differences between Homo habilis and Homo erectus.

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.

(a)
(b)

51/1/3

Differentiate between malignant and benign tumours.

Name and explain the most feared property of a malignant tumour.

3
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27. (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

28. Study the pedigree chart of a family given below and answer the

questions that follow :

1O—12

v -

(a) Is the disease in this pedigree chart a recessive or dominant

disorder ? Give reason.

(b)  Identify the female individual in this family, who for sure is
homozygous.

(c) Genotype of which one individual cannot be identified in this
pedigree chart ?

(d)  Identify a male who is definitely heterozygous.

(e) Is this disease a sex-linked or an autosomal disorder ? 3

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 “/lac operon” they
were awarded the Nobel Prize in 1965.

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

(b) It is said that “the lac operon has to be operational at a very low level
in the bacterial cell all the time.” Justify. é
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(c) Why is the regulator gene in lac operon marked as %’ 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
30. Study the diagrammatic representation given below of the Earth with
regions marked ‘A’ and ‘B’ respectively. Answer the questions that follow.
90° N
m
/ 30°N \
[ EQUATOR 0°
A
\ 30° S
\ 60° S
B
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
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SECTION E

31. (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

/

Vaccine is administered here

e~ : : :
5 f Reinfection with same pathogen

O 50 100 150 200 250 300 350 400 450 500

—> Days after administration of vaccine

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

increase in the antibody concentration.

(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.
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(b)

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

1)

(i1)

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

and “T” in the table.
Type of Production Presence :
. . o g 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
(8) | Acquired, S Yes Getting a vaccine
active during breast
feeding
(4) | Acquired, T No Getting an
passive injection of
antibodies
OR

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

of smack considered as an abuse ?

Name the source plant and one effect of the following drugs on

the human body :
(1)
(2)
(3)

Marijuana
Cocaine

Morphine

N N N
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32. (a) Study the diagram given below showing the modes of pollination.

Answer the questions that follow.

(i)

(ii)

(iii)

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.

OR

5
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i

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

normal human female and answer the questions that follow :

281 /9o
26 # r\

e [ e

Numbers indicate the days of the menstrual cycle

(1) What are the suitable technical terms used for the following ?

(1)
(2)
(3)
(4)

Days1-7
Days 8 — 12
Days 16 — 28
Days 13- 15

(ii))  Explain the role of ovarian and pituitary hormones during the

following time periods :

(1)
(2)
(3)

51/1/3 ~ N~~~

Days 8 — 12
Days 13- 15
Days 16 — 28 5
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33. (a)

(b)

51/1/3

i) Describe the phenomenon of adaptive radiation as explained

by Darwin.

(ii1)  Is human evolution an example of adaptive radiation ? Give

reason in support of your answer.
OR

You are given a tall pea plant and asked to determine its genotype.
Name and explain the cross that you will carry out to find the

possible genotype of the given tall pea plant.
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General Instructions :

(1) This question paper contains 13 questions. All questions are
compulsory.

(it)  The question paper has three Sections — Section A, B and C.

(ii1) Section — A has 6 questions of 2 marks each. Section — B has
6 questions of 3 marks each, and Section — C has a case-based question
of 5 marks.

(iv)  There is no overall choice. However, internal choices have been provided
in some questions. A candidate has to attempt only one of the
alternatives in such questions.

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

SECTION - A

1. Mention the parts of human body that get affected by Pneumonia and
common cold infections. Write the causative agents of the two diseases. 2

2. State the impact of constant mechanical agitation and pumping of air in the
aeration tank on the sewage during the biological treatment. 2

OR

(a) Cattle excreta is important source for producing a domestic fuel. Name
the fuel and write its main components.

(b) Write the biological process that is responsible for the production of this
fuel.

3. (a) Give an example of viral biocontrol agent.

(b) Why are they considered to be desirable when an ecologically sensitive
area is being treated ? 2

4. What is the importance of female Anopheles mosquitoes in the life of a
malarial Parasite Plasmodium ? 2

3 =5 P.TO.
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5. Study the graph given below, showing the population growth curves ‘A’ and
‘B’ respectively. Answer the following questions :

A ‘A’

Carrying

Capacity f~=——==-=--7

!

3 CBJ

Population

size

.

Time / Generation—>
(a) What is ‘Carrying Capacity’ in respect of Curve ‘B’ indicative of ?
(b) Mention the action of possible natural forces that could have lead to

curve ‘B’. 2

6. The histogram given below representing the data for annual shark harvest in

the great barrier reef / coral reef located on the east coast of Queensland,
Australia. Study the histogram and answer the questions that follow.

1200

—

o

(=

o
1

Catch (tonnes)
®
S
S
1

S

Lo

Source : Fijisharkdiving.blogspot.com
(a) Write your interpretation of the data given.
(b) Write the impact on the biodiversity of the area that you can interpret

1992
1993 -
1994 -
1995
996
1997
1998 -
1999 -
2000
2001
2002
2003 -

on the basis of given data.
OR

“Stability of community depends upon its species richness.” How did David

Tilman show this experimentally ?
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SECTION - B
7. The data collected based on the survey conducted for species richness of
group of mammals, in three different climatic regions of the world is shown
in the bar graph given below.
Panama has nearly 560 species of mammals, Canada has nearly 301 species
of mammals and Denmark has 67 species of mammals.

Taxonomic Richness

o

region
Tropic
region

z
-
]

=)

=

Temperate (N)
region

(1) Based on the species, richness, identify the location of these countries in
the respective climatic regions given.

(i) Plants and animals do not have a uniform diversity in the world. Write
the term given to this pattern of diversity and why ? 3

8.  Bio-diversification of life started to occur almost 3 billion years ago. Since
then new species have been evolving and then disappearing en masse from earth.
(a) How many episodes of mass extinctions of species have already taken
place and which one is in progress in the current era ?
(b) How is current episode in progress different from the previous episodes
and why ? Explain. 3

9. Name two naturally occurring sources, one that transfers pathogenic genes
into a plant cells and the other into an animal cell respectively, for their
benefit. Write how have these naturally occurring sources been used for the
benefit of human race by the biotechnologists. 3

10. Enumerate the main sources of bio-fertilisers giving one example of each. 3
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11.

12.

13.

Explain giving reason the action plan followed by organic farmers that
support their key belief “biodiversity furthers health of crop lands”. 3

(1) State the role of a selectable marker in r-DNA technology.

(i1)) Name one such selectable marker which is considered to be useful for
E.coli.

(ii1) Give one reason why is it considered to be a useful marker. 3
OR

What are plasmids ? How are they different from cloning vectors ? Give one
example each for a viral and a bacterial cloning vector.

SECTION - C
(Case Based)

To save the crop plant from the attack of various insect pests the
biotechnologists have developed many pest resistant plants. One such example
is Bt corn plant. In this plant ‘cry’ genes were introduced which produces cry-
proteins in the plant that has toxic effect on the pest (corn borer). Thus saves
the corn plant from the attack of the corn borer. An experimental field study
was conducted by the scientists to see the efficacy of the Bt corn plant against
the attack of corn borers. Three different species of corn borers namely ‘A’,
‘B’, ‘C’ were collected and were independently fed on non Bt corn plants and
Bt corn plants separately for the same period. The extent of the damage
caused to the leaf area of the plant was observed and noted down. With the
help of the observations and data collected the following bar graph was
plotted. Study the graph and answer the questions that follow.

s 80

g 70 - Key for Sps. of corn borers

N A
[]c

% of leaf area damaged
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(1) Identify the species of the corn borer that was most successfully
controlled by Bt corn plant. Give appropriate reason for your inference.

(1) Identify the species of the corn borers which shows least impact of toxin
produced by Bt genes.

(i11) What would be your advise as a Scientist, to the farmers for growing this
particular Bt corn variety in the area which is infested by species—'B’ of
corn borers ?

(1v) Name one Bt gene that encodes protein in corn plants to control corn
borers.

OR

A gene was identified in a fungus by a research worker in a lab which was

considered to be of a great importance in the field of agriculture. As a student

of biotechnology, write the steps you would suggest to (i) Isolate this gene of
interest from the fungus and (1) amplify this gene for further

experimentation and research.
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General Instructions :
(1) This question paper contains 13 questions. All questions are

compulsory.
(it)  The question paper has three Sections — Section A, B and C.

(iii) Section — A has 6 questions of 2 marks each. Section — B has
6 questions of 3 marks each, and Section — C has a case-based question

of 5 marks.

(iv)  There is no overall choice. However, internal choices have been provided
in some questions. A candidate has to attempt only one of the

alternatives in such questions.

(v) Wherever necessary, neat and properly labelled diagrams should be

drawn.
SECTION - A

1. State the impact of constant mechanical agitation and pumping of air in the

aeration tank on the sewage during the biological treatment. 2
OR

(a) Cattle excreta is important source for producing a domestic fuel. Name

the fuel and write its main components.

(b) Write the biological process that is responsible for the production of this
fuel.

2. Mention the two types of acquired immune responses present in our body.

Give one major role of each. 2
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3.  The histogram given below representing the data for annual shark harvest in
the great barrier reef / coral reef located on the east coast of Queensland,

Australia. Study the histogram and answer the questions that follow.

Catch (tonnes)
(o} ]
S
S
1

1998 -
1999
2000 -
2001 A
2002 -
2003 -

Source : Fijisharkdiving.blogspot.com
(a) Write your interpretation of the data given.

(b) Write the impact on the biodiversity of the area that you can interpret

on the basis of given data. 2
OR

“Stability of community depends upon its species richness.” How did David

Tilman show this experimentally ?

4. Name the source organism (scientific name) that produces statins. Mention

its use in medical field and how does it act. 2

5. (a) Give an example of viral biocontrol agent.

(b) Why are they considered to be desirable when an ecologically sensitive

area 1is being treated ? 2
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6. Study the graph given below, showing the population growth curves ‘A’ and
‘B’ respectively. Answer the following questions :

A ‘A’

Carrying

Capacity f=======--+
T _) (B!

Population

size

L

Time / Generation—>

(a) What is ‘Carrying Capacity’ in respect of Curve ‘B’ indicative of ?

(b) Mention the action of possible natural forces that could have lead to

curve ‘B’. 2
SECTION - B
7. (a) What does the equation dN/dt = rN express in terms of population
growth ?
(b) Write the significance of v’ in a population survey. 3

8. (1) State the role of a selectable marker in r-DNA technology.

(i1)) Name one such selectable marker which is considered to be useful for
E.coli.

(ii1) Give one reason why is it considered to be a useful marker. 3

OR

What are plasmids ? How are they different from cloning vectors ? Give one
example each for a viral and a bacterial cloning vector.

9. Explain giving reason the action plan followed by organic farmers that
support their key belief “biodiversity furthers health of crop lands”. 3
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10.

11.

12.

13.

Bio-diversification of life started to occur almost 3 billion years ago. Since
then new species have been evolving and then disappearing en masse from earth.

(a) How many episodes of mass extinctions of species have already taken
place and which one is in progress in the current era ?

(b) How is current episode in progress different from the previous episodes
and why ? Explain. 3

(1) Name three molecular diagnostic techniques for diagnosis of a disease.
(11) List three advantages of molecular diagnostic techniques over

conventional method of diagnosis. 3
Enumerate the main sources of bio-fertilisers giving one example of each. 3
SECTION - C
(Case Based)

To save the crop plant from the attack of various insect pests the
biotechnologists have developed many pest resistant plants. One such example
is Bt corn plant. In this plant ‘cry’ genes were introduced which produces cry-
proteins in the plant that has toxic effect on the pest (corn borer). Thus saves
the corn plant from the attack of the corn borer. An experimental field study
was conducted by the scientists to see the efficacy of the Bt corn plant against
the attack of corn borers. Three different species of corn borers namely ‘A’,
‘B’, ‘C’ were collected and were independently fed on non Bt corn plants and
Bt corn plants separately for the same period. The extent of the damage
caused to the leaf area of the plant was observed and noted down. With the
help of the observations and data collected the following bar graph was
plotted. Study the graph and answer the questions that follow.
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(1) Identify the species of the corn borer that was most successfully

controlled by Bt corn plant. Give appropriate reason for your inference.

(1) Identify the species of the corn borers which shows least impact of toxin

produced by Bt genes.

(i11) What would be your advise as a Scientist, to the farmers for growing this
particular Bt corn variety in the area which is infested by species—'B’ of

corn borers ?

(iv) Name one Bt gene that encodes protein in corn plants to control corn

borers.
OR

A gene was identified in a fungus by a research worker in a lab which was
considered to be of a great importance in the field of agriculture. As a student
of biotechnology, write the steps you would suggest to (i) Isolate this gene of
interest from the fungus and (i) amplify this gene for further

experimentation and research.
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General Instructions :

(1) This question paper contains 13 questions. All questions are
compulsory.

(it)  The question paper has three Sections — Section A, B and C.

(iit) Section — A has 6 questions of 2 marks each. Section — B has
6 questions of 3 marks each, and Section — C has a case-based question
of 5§ marks.

(iv)  There is no overall choice. However, internal choices have been provided
in some questions. A candidate has to attempt only one of the
alternatives in such questions.

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

SECTION - A

1. Give your interpretation of the message given by ecologist Paul Ehrlich

through his analogy “rivet popper hypothesis” to human race. 2
2. What are proto oncogenes and why are they called so ? 2

3. State the impact of constant mechanical agitation and pumping of air in the
aeration tank on the sewage during the biological treatment. 2

OR

(a) Cattle excreta is important source for producing a domestic fuel. Name
the fuel and write its main components.

(b) Write the biological process that is responsible for the production of this
fuel.
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4. The histogram given below representing the data for annual shark harvest in
the great barrier reef / coral reef located on the east coast of Queensland,
Australia. Study the histogram and answer the questions that follow.
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(a) Write your interpretation of the data given.
(b) Write the impact on the biodiversity of the area that you can interpret
on the basis of given data. 2
OR
“Stability of community depends upon its species richness.” How did David
Tilman show this experimentally ?

5.  What is the importance of female Anopheles mosquitoes in the life of a
malarial Parasite Plasmodium ? 2

6. Mention the parts of human body that get affected by Pneumonia and
common cold infections. Write the causative agents of the two diseases. 2

SECTION - B

7. Read the account of a natural large forest area that underwent many
changes from the year 2002 to 2014 and answer the question that follow :
In 2002 there was a large area of natural forest habitat in a country. In 2007
a canal was built midway through this natural area. This was required to
meet the irrigation demand of the nearby areas. In 2014, Ecologists
suggested to create green corridors connecting two fragmented parts of the
initial large natural forest habitat. Explain the reason behind such
suggestion by ecologists. 3

5 =5 P.TO.
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8. Enumerate the main sources of bio-fertilisers giving one example of each. 3

9. Explain giving reason the action plan followed by organic farmers that

support their key belief “biodiversity furthers health of crop lands”. 3

10. (@) State the role of a selectable marker in r-DNA technology.

(i1)) Name one such selectable marker which is considered to be useful for

E.coli.
(i11) Give one reason why is it considered to be a useful marker. 3

OR

What are plasmids ? How are they different from cloning vectors ? Give one

example each for a viral and a bacterial cloning vector.

11. Name any three techniques used for introducing an alien DNA into a host

cell and mention how ? 1x3=3

12. Bio-diversification of life started to occur almost 3 billion years ago. Since

then new species have been evolving and then disappearing en masse from earth.

(a) How many episodes of mass extinctions of species have already taken

place and which one is in progress in the current era ?

(b) How is current episode in progress different from the previous episodes

and why ? Explain. 3

7 =5 P.TO.
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13.

SECTION - C
(Case Based)

To save the crop plant from the attack of various insect pests the
biotechnologists have developed many pest resistant plants. One such example
is Bt corn plant. In this plant ‘cry’ genes were introduced which produces cry-
proteins in the plant that has toxic effect on the pest (corn borer). Thus saves
the corn plant from the attack of the corn borer. An experimental field study
was conducted by the scientists to see the efficacy of the Bt corn plant against
the attack of corn borers. Three different species of corn borers namely ‘A’
‘B’, ‘C’ were collected and were independently fed on non Bt corn plants and
Bt corn plants separately for the same period. The extent of the damage
caused to the leaf area of the plant was observed and noted down. With the
help of the observations and data collected the following bar graph was

plotted. Study the graph and answer the questions that follow.
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(1) Identify the species of the corn borer that was most successfully

controlled by Bt corn plant. Give appropriate reason for your inference.

(i1) Identify the species of the corn borers which shows least impact of toxin

produced by Bt genes.

(i11) What would be your advise as a Scientist, to the farmers for growing this
particular Bt corn variety in the area which is infested by species—B’ of

corn borers ?

(iv) Name one Bt gene that encodes protein in corn plants to control corn

borers. 5
OR

A gene was identified in a fungus by a research worker in a lab which was
considered to be of a great importance in the field of agriculture. As a student
of biotechnology, write the steps you would suggest to (i) Isolate this gene of
interest from the fungus and (i) amplify this gene for further

experimentation and research.
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