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Question Paper Code57/1/1

SECTION-A
Q. Nos. 1 - 8 are of one marks each

1. Mention the unique flowering phenomenon exhibited by Strobilanthus
kunthiana (neelakuranaji).

Ans. Itflowersoncein 12 years. [1mark]

2. How doessmokingtobaccoin human lead to oxygen deficiency in their body ?

Ans. Smokingincreases CO content intheblood/ greater affinity of CO to haemoglobin
/ COformsastable bond with haemoglobin/ presenceof CO doesnot alow oxygen
to bind with haemogl obin // Smoking damagesaveolar walsduetowhich respiratory
surfaceisdecreased (Emphysema) (Leadsto lesser diffusion of oxygenin blood). [1mark]

3. Agarden peaplant (A) Produced inflated yellow pod, and another plant (B) of
the same species produced constricted green pods. | dentify the dominant
traits.

Ans Inflated, green pods=1%2+%- [1mark]

4. WhyisEichhorniacrassipesnicknamed as” Terror of Bengal” ?

Ans. It (isaninvasiveweed) and growsvery fast, causes oxygen depletion leading to
degth of aquaticlifeor fishes// Eutrophication = %2+ %2 [1mark]

5. Writethelocation and function of the Sertoli cdllsin humans.

Ans. Intheseminiferoustubules/ testes, nourishessperms/ germ cells=%2+%

[1 mark]
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6. Namethefollowing:

(@) Thesemi-dwarf variety of wheat which ishigh-yielding and disease-
resistant.

(b) Anyoneinter-specifichybrid mammal.
Ans. (@) Kayan Sona/Sondika="%%2
(b) Mule/Hinny/Liger/ Tigon =%

[1 mark]
7. Writethesimilarity between thewing of abutterfly and thewing of abat.
What doyou infer from theabovewith referenceto evolution ?
Ans. Smilarinfunction(fly) / differentin sructureand origin/ analogousorgans, convergent
evolution =%+
[1 mark]
8. Writewhat do phytophagousinsectsfeed on.
Ans. Feed on plant parts/ plant sap.
[1 mark]

SECTION-B

Q. Nos. 9 - 18 are of two marks each

9. Drawaneat labelled sketch of areplicatingfork of DNA.

Ans.

Template = v% Fork with polarity =%

CS(;T;EEESQSS 3 5 Discontinuous synthesis
. ! lagging strand / Okazaki
(leading strand) =Y \ ( aggfrggmmts) =1
Newly synthesi sed\
strands \
3' 5. 3' 5'
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Polarity of thetwo strands of thefork to be shown and polarity aswell asarrow
mark of thelagging and leading strandsto be shown with correct labelings=Y2x 4

Whereissporopollenin present in plants? Sateitssignificancewith reference
toitschemical nature.

Presentinexine, of pollen/ pollengrain=%2+%

Sporopalleninisthemost resistant organic materia hence protectsthepollen/ gamete
/ gametophyte, provides protection to pollen from unfavourable conditions or
chemicals(acids, enzymes, high temperatureetc.) =%+ Y2

(@ Highlight theroleof thymusasalymphoid organ.

(b) Namethe cellsthat are released from the above mentioned gland.
Mention how they help in immunity.

Immaturelymphocytedifferentiateinto , (mature) lymphocytein thymus=2%2+%>
T-lymphocyte =%
TheseT-cellshelp B-cellsto produce antibodies/ takes part inimmunity = %2

Explain thework carried out by Cohen and Boyer that contributed immensely
in biotechnology.

Cohenand Boyer isolated theantibiotic res sant gene, from the plasmid of abacterium
that wasresistant to the antibiotic drug , and then linked thisgenewith the plasmid of
Salmonella typhimurium, construction of artificial recombinant DNA molecule.
=hx4

Why do clown fish and seaanemonepair up ? What isthisrelationship called ?

Clownfishgetsprotection fromitspredators by moving around the Stinging tentacles
of theseaanemone=1

The seaanemoneisneither hel ped or harmed by theinteraction withthefish=%2
Commensalism=%2

(@) Sate the difference between meocyte and gamete with respect to
chromosomenumber.

(b) Whyisawhiptail lizard referred toasparthenogenetic ?
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Ans. (@ Meiocyte-diploid/2n=%Y%
Gamete- haploid/ n=%2
(b) Itisafemaeand givesriseto new femalereptilewithout fertilisation//

becauseit developsfromunfertilisedegg=1
[1+1=2marks]

15. Nametheplant sourceof thedrug popularly called “ smack”. How doesit
affect thebody of theabuser ?

OR
Why isRhizobium categorized asa‘symbiotic bacterium’ ? How doesit act
asabiofertiliser?

Ans. (Poppy) Papaver somniferum=1

Depressant / dlowsdown body functions=1

[2 marks]
OR
(Rhizobiumisasymbiotic bacteria) livingintheroot nodul e of leguminousplants,
it fixesatmaospheric nitrogen into organic formsto be used by plants= Y2+
Itisabiofertilizer asitisaliving organismthat enriches nutrient content of the plant
/soil =1
[2 marks]

16. (a) Satetheroleof DNA ligasein biotechnology.

(b) What happenswhen M oidegyneincognitia consumescellswith RNAI
gene ?

Ans. (@ Linkingof DNA fragmentisdoneby DNA ligase/ linking of Okazaki fragments
or discontinuous synthesisfragments/ linking of desired genewith plasmidto
formrecombinant DNA. Anyone=1

(b) Specific MRNA of thenematode silenced, parasitedies. =%+ %2
[1+1=2marks]

17. Someorganismssuspend their metabolic activitiesto survivein unfavour able
conditions. Explain with the help of any four examples.

Ans. Any four exampleswith their relevant conditions under which they suspend their
metabolic activitiessuch aspolar bear - hibernation/ during winter ,

Snails/ fishes- aestivation/ during summer , some speci es of zooplankton - digpause,
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Seedsof higher plants/ sporesof bacteria/ fungi - dormancy /

Cyst formation asin case of amoeba=2x 4

[2 marks]
18. (a) NametheProtozoan parasitethat causesamoebicdysentery in humans.
(b) Mention two diagnostic symptomsof the disease.
(c) How isthisdiseasetransmitted to others?
Ans. (@) Entamoeba histolytica = %2
(b) Symptoms: constipation, abdomina pain, stoolswith mucusand blood clot
(Any Two) =%+ %
(¢ Contaminatedfood/water =%
[2 marks]

SECTION-C
Q. Nos. 19 - 27 are of three marks each
19. Itisestablished that RNA isthefirst geneticmaterial. Explain givingthree
reasons.
OR

(@ Nametheenzymeresponsiblefor thetranscription of tRNA and the
aminoacid theinitiator tRNA getslinked with.

(b) Explaintheroleof initiator tRNA ininitiation of protein synthesis.
Ans. Processeslikemetabolism, trandation, splicing evolved around RNA ,
RNA isreactiveand catalysesreaction.
Insomevirusitisthe hereditary material.
It isso unstable and hence would have mutated to lead to evolution.(Any three) =1 x3
OR
(@ RNA polymeraselll , Methionine=%2+ %

(b) ThistRNA (charged with amino acid Methionine) reachesthe smaler subunit
of ribosome, with itsanticodon UAC recogni sesthe codonAUG on mRNA
and binds by forming complementary base pairs, leavesthe amino acid ,
initiating protein synthesis=2

[3marks]
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20. Satethetheory of Biogenesis. How doesMiller’sexperiment support this
theory ?
Ans. Biogenesis-A living organism arisesfrom another living organism. =%

Miller’sexperiment - An ectric discharge,, was created in aclosed flask containing
CH, - H,-NH,_, and water vapour at 800°C , which resulted in the formation of
amino acids, supportschemical evolution. = %2x 5=2%

Il Miller’sexperiment does not support Theory of Biogenesisit supportschemica
evolution. = 2%

[3marks]
21. Namethetwodifferent categoriesof microbesnaturally occurringin sewage
water. Explain their rolein cleaning sewagewater into usablewater.
Ans. Aerobic and anaerobic// fungi , bacteria=%2x 2
(After primary treatment) growth of aerobic microbesinto aeration tanksreduces
BOD // consumes organic matter , Anaerobic bacteriadecomposesthedudge (in
the anaerobic dudgedigesters) formingbiogasetc. =1+ 1
[3marks]
22. Writethefunction of each oneof thefollowing:
(@ (Oviducal) Fimbriae
(b) Coleoptile
(c) Oxytocin
Ans. (@ Collectionof ovumreleased by ovary
(b) Protectsthe plumuleof themonocot embryo
() Causesuterinecontractionfor parturition/ promotesmilk gection=1x 3
[3marks]
23 Namethegenesresponsblefor making Bt cotton plantsresistant to bollworm
attack. How do such plants attain resistance against bollworm attacks ?
Explain.
Ans. Bt cotton hascry IAc/ cry Il Ab gene, produces crystals of protoxins. When
bollworm bitesthe cottonfruits, it consumesthetoxicinsecticidal protein, Initsgut
itisactivated by theakalinepH - bindsto mid gut epithelia cells, lysis, swelling-
death of theinsect =%2x 6
[3marks]

24. Sudy apart of thelifecycle of malarial parasite given below. Answer the questionsthat
follow:
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(a)
(b)
(©)
Ans. (a)

(b)
©

Mention therolesof ‘A’ in thelife cycleof themalarial parasite.
Nametheevent ‘C and the organ wher ethisevent occurs.
I dentify theorgan ‘B’ and hamethecellsbeingreleased from it.

‘A’ - Gametocytes of Plasmodium enter themosquito whenit bitesamalaria
patient and takestheblood meal. = 1

‘C - Fertilization, intestine of themosquito =2+ %2

‘B’ - Sdlivary gland of the female Anopheles mosquito , Sporozoites of
Plasmodium=%2+%

[3marks]

25. Given below istherepresentation of amino acid composition of therelevant
trandated portion of b-chain of haemoglobin, related to the shapeof human
red blood cells.

Gene =" CTC ...
. GAGL

|

mRNA . GAG..

l
clcleiciclelo
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Ans.

26.

27.

(@)

()

©

@

()

©

I sthisrepresentation indicating a normal human or a sufferer from
certainrelated genetic disease ? Givereason in support of your answer.

What differencewould be noticed in the phenotype of thenor mal and
thesufferer related tothisgene?

Who are likely to suffer more from the defect related to the gene
represented —themales, thefemalesor both malesand femalesequally ?
Andwhy ?

Thisrepresentation (HbA peptide) indicatesanormal human, becausethe
GlutamicAcidinthesixth positionisnot substituted by Vaine. =2+ %2

Thesufferer’s RBCs become elongated and sickle shaped as compared to
thennormal biconcave RBCs=1

Bothmaesand femaesarelikely to suffer fromthediseaseequdly, asthisis
not asex linked disease/ It isan autosomal linked recessivetrait. = Y2+ Y2

By theend of 2002 thepublictransport of Delhi switched over toanew fuel.
Namethefuel. Why isthisfuel consider ed better ? Explain.

Ans. CNG/ Compressed Natural Gas=1

It burnsmoreefficiently unlikediesd or petrol , very littleof it isleft unburnt , cannot
be adultered , cheaper than pertol or diesel =%2% 4

Draw a schematic sketch of pBR 322 plasmid and label thefollowing in it:

(& Anytworestriction sites.

(b) Oriandrop genes.

(c) Anantibioticresistant gene.

https:fbyjus. com
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(@ Pstl/Pvul/EcoRI/Clal/Hindlll/BamHI/Sa | /Pvull
(Any Two) Y2+ %2 =1

(b) ori,rop=Y2+%

(©) ampR/tetR=1
[3marks]

SECTION-D

Q. Nos. 28 - 30 are of five marks each

28. Explainthecarbon cyclewith thehelp of asimplified model.
OR

Explain how does:
(@) aprimary succession start on abarerock and reach aclimax community ?

(b) thealgal bloom eventually chokethewaterbody in anindustrial area?

Q
O

Respiration= %2

Photosynthesis
(terrestrial) = %2

N4
~ Plants ﬂ Animals Combustion of
Planktons = %2 ~ e fossil fuels = ¥
Decaying Plants = %2
Fish, molluscs = ¥
l l

Calcareousrocks =14 Detritus Food Chain = ¥4

OR

(@ Lichensonabarerock , acidstodissolverock , soil formation - bryophyteto
holdthesoil , retention of water - grass, scrubsand trees=%2x 5=2%

(b) Effluentsfromtheindustry , minerdsstimulateaga growth, depletion of oxygen
content , death of other aguatic life , lake is spoilt fully / dead lake /

Eutrophication=Y2x 5=2%
[2¥2+ 2%2=5 marks]
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29. Thefollowingistheillustration of the sequenceof ovarian events(a-i)ina
human female.

. & P

a b

g h i

(i) ldentifythefigurethat illustratesovulation and mention the stage of
oogenesis it represents.

(i)  Nametheovarian hormoneand thepituitary hormonethat have caused
the above mentioned event.

(iii) Explain the changes that occur in the uterus simultaneously in
anticipation.

(iv) Writethedifferencebetween‘c’ and ‘h’

(v) Draw a labelled sketch of the structure of a human ovum prior to
fertilization.

OR

How doesthe megasporemother cell develop into 7-celled, 8 nucleateembryo
sacin an angiosperm ? Draw alabelled diagram of amatureembryo sac.

Ans. () f,secondary oocyte="%+%
(i) estrogen,LH=%+%

(i)  Endometrium proliferate(glandsbecomecorkscrew shaped) highly vascularised,
high regeneration anticipating implantation of thefertilized ovum. =%2+ %2

(iv) ‘c isdevelopingfalliclewhile‘h’ isregressing corpusluteum =%+

Corona
radiata

Peivitdline
Space
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Any two labels = %2 + Y2
OR

Megaspore mother cell undergoes meiosis producing one functional / viable
megaspore, Thefunctional megaspore divides mitotically to producetwo nuclei
which moveto the opposite poles, each nucleus now dividestwice forming four
nuclei at each poleof which one nucleusfrom each pole movesto the centreforming
two polar nuclel , wallsare formed around 6 nuclei forming 3 antipodals at the
chalazal end, and a3 cdlled egg apparatus (having oneegg cell and two synergids) a
themicropylar end, the polar nuclei are presentinthelargecentral cell =%2x6=3

Chalazal encd

Antipodals
j ;’ﬁﬂ—Li —Polar nucld
E] E [{ / 51 CL.l ral cell

Fililormn
apparatus

Micropylar end

Any four correct labels=%2%x4=2
[5Smarks]

30. What istheinheritance pattern observed in the size of starch grainsand
seed shape of Pisum sativum ? Wor kout themonohybrid crossshowingthe
above traits. How does this pattern of inheritance deviate from that of
Mendelian law of dominance ?

OR
Satetheaim and describe M esselson and Stahl’sexperiment.

Ans. A singlegene controlsthesizeof the starch grainsand the seed shape=1

235
https:fbyjus. com



http://www.pdffactory.com
https://byjus.com/?utm_source=pdf-click
https://byjus.com/?utm_source=pdf-click

Parent BB bb
Big Round X Small Wrinkled = 72

Gametes

F, Bb x Bb (selfed) = ¥

canee ()

BB Bb Bb
Big Round S~

Intermediate size + round

(Deviationfrom Mendelian Law of Dominance) : Thetrait of size of starch grain
showsincompl ete dominance. Hencein heterozygous conditionthestarchgrainare
of intermediatesize=1

Thetrait of seed shapefollowsLaw of Dominanceand the hybrid will show only
dominant trait=1

OR

The aim of the experiment done by Messelson and Stahl isto prove that DNA
replicationissemiconservative=1

They grew E.coli, in *NH,CI for many generationsto get *°N incorporated into
DNA , Then the cells are transferred into *“NH,Cl , The extracted DNA are
centrifugedin CsCl and measured to get their densities, DNA extracted fromthe
culture after one generation (20 minutes) , showed intermediate hybrid density ,
DNA extracted after two generations (40 minutes) showed light DNA , and hybrid
DNA=%x8 =4//
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=Y
™ N-DNA

AR ——» —_—
20 min m 61 in

Gravitatomnaal loroe 5

Tlesavy

=15

=15
Coerrbrrsiiae I
- 13MA T -DIMA

Grerieration 1L

“H-DMA = 15

PRI vowa
i+ N

,4.N " !;'hﬂ
L

Hy il Ligh
=1 =%

Uyt

Hybrid

=15

A correctly labelled diagramatic representationin lieu of the explanation of experiment=4

[5Smarks]
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