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Question Paper Code 57/1/1

SECTION-A
Q. Nos. 1-5are of onemark each

A geneticist interested in studying variationsand patter nsof inheritancein living beings
prefersto choose or ganismsfor experimentswith shorter lifecycle. Provideareason.

Many generations can be obtained (inashort time)
Il variations can be exhibited / selected faster
[1Mark]
Namethetranscriptionally activeregion of chromatin in anucleus.
Euchromatin/ Exon
[1Mark]

Sateareason for theincreased population of dark coloured mothscoincidingwith theloss
of lichens(on treebarks) duringindustrialization period in England.

Natural selection/ survival of fittest / escaped predatorsdueto camouflage
[1Mark]
Indiscriminate diagnostic practicesusing X-raysetc., should beavoided. Give onereason.

(Actas) Carcinogen/ (harmful) mutation/ chromosomal aberration/ damageto DNA / norma cells
converted toneoplastic

[1Mark]
What isBiopiracy ?
[llegal / non-authorized / non-compensated use of bioresources by organisations(MNC)

[1Mark]
SECTION-B

Q. Nos. 6 - 10 are of two marks each

After abrief medical examination a healthy couple cameto know that both of them are
unableto producefunctional gametesand should look for an ‘ART’ (Assisted Reproductive
Technique). NametheART’ and the procedureinvolved that you can suggest tothem to
help them bear achild.

Test tube baby programme =2

Collection of ovaand sperm from donor =2

(Corresponding procedure correctly explained )=z + %2

Explanation:

IVF - Fertilisation outside the body in dmost similar conditionsasthat inthe body
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10.

AnNs,

ICSI - Spermisdirectly injected into theovum
ET - Embryoistransferred into reproductivetract / uterus
ZIFT - Zygoteor early embryos (upto eight blastomeres) transferred into fallopian tube
IUT - Early embryos(with morethan eight blastomeres) transferred into uterus
[2Marks]

Differentiate between maleand female heter ogamety.

Maleheterogamety Femaleheterogamety

()  Maleproducestwo typesof gametes Female producestwo types of

(whilefemale producesonly onetype gametes (whilemaeproducesonly one

of gamete) typeof gamete) =1
@) XY /XOtype/ltwotypes Z\W type// onetypeof heterogamety =1
of heterogamety

[2Marks]
How hasmutation breeding helped in improving the production of mung bean crop ?
Produce diseaseresistant varieties, against yellow mosaic virus/ powdery mildew =1+1

[2Marks]

Mention a product of human welfar e obtained with the help of each one of thefollowing
microbes:

(@ LAB

(b) Saccharomycescerevisiae

(c) Propionibacterium shar manii

(d) Asperqillusniger.

a Milktocurd=%

b) Bread/ethanol / acoholicdrinks/ whiskey / brandy / beer / rum=%2
Cc) Swisscheese=%

d) Citricacid=%

[Y2x 4 =2 Marks]
Many fresh water animalscan not survivein marineenvironment. Explain.
High salt concentration outside/ hypertonic surroundings=1
Lossof water from body / exosmosisfrom animal body / animal suffersosmotic problems = 1
[ 2 Marks]
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14.

OR

How areproductivity, grossproductivity, net primary productivity and secondary productivity
interrelated ?

Productivity israte of biomass production="%2
GPP-R=NPP=1
NPP- ishiomassavailableto consumersfor secondary productivity =2
[Y2+ 1 +Y5= 2 Marks]

SECTION-C
Q. Nos. 11 - 22 are of three marks each

Doublefertilizationisreported in plantsof both, castor and groundnut. However, themature
seeds of groundnut are non-albuminous and castor are albuminous. Explain the post
fertilization eventsthat areresponsiblefor it.

Devel opment of endosperm (preceding the embryo) takes placein both,
devel oping embryo derivesnutrition from endosperm = Y2+ %2

Endospermisretained/ persists/ not fully consumed in castor , endospermisconsumed in groundnut
=1+1

[3Marks]
Describetheprocessof Parturitionin humans.
- Signasoriginatefrom thefully devel oped foetusand placenta,
- Inducemild uterine contractions (foetal gectionreflex),
- Triggersrelease of oxytocin (frommaternd pituitary) ,
- Oxytocin actson uterine musclesand cause stronger uterine contractions,

- Stimulatory reflex between the uterine contraction and oxytocin secretion continuesresulting
instronger and stronger contraction

- Expel the baby fromthe uterus=%2x 6
[3Marks]

A teacher wantshig/her studentstofind thegenotypeof peaplantsbearing purplecoloured
flowersin their school garden. Nameand explain the cr ossthat will makeit possible.

Testcross=1
Purpleflower to be crossed with white (homozygousrecessive) flower =1
If all flowersof F, are purplethen genotypeishomozygous dominant/ PP=%2
If 50% are purple and 50% are white then genotypeis heterozygous dominant / Pp=%2
/I (samething can be shown with the help of crosses)
[3Marks]

(@ A DNA segment hasatotal of 1000 nucleotides, out of which 240 of them areadenine
containing nucleotides. How many pyrimidine basesthisDNA segment possesses ?
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(b) Draw adiagrammatic sketch of a portion of DNA segment to support your answer.
Ans. (@ Pyrimidine=500, =%

() Cdculation
. : : AT
A=T,A=240henceT =240 [ (ii) PurineA and G always pair (IH)EZE:1
A +T =240+ 240 = 480 with T and C respectively (Chargaff rule)
so G + C =1000 - 480 = 520
G:C,soC=5—§0=260 =1
sopyrimidines=C+T
=260 + 240 =500
(b)
H "
E OH
i1} @= hydrogen
HE bonds

Diagram showing polarity =%
A-T=%

G-C=%

H-bond = %2

[1+2=3Marks]
15. Explain adaptiveradiation with thehelp of asuitableexample.
Ans. Evolution of different speciesinagivengeographica areagtartingfromapoint andliterdly radiating
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to other geographical areas/ habitat iscalled adaptiveradiation=1

A number of marsupia seach different from other / Tasmanianwolf / Tiger Cat / Banded anteater /
Marsupial rat / Kangaroo/ Wombat / Bandicoot / Koala/ Marsupia mole/ Sugar glider (any two
or more) , evolved from an ancestral stock , but all withinAustralian continent=1+%+%=2

/I Darwin’sfinches, from original seed eating features many other forms with altered beaks
arose, enabling them to becomeinsectivorous/ vegetarian finches on the same (Ga apagos) idands
=1+%+Y%=2

[1+2=3Marks]

A team of studentsarepreparingto participatein theinterschool sportsmeet. During a
practicesession you find somevialswith labelsof certain cannabinoids.

(@ Willyoureporttotheauthorities? Why ?
(b) Nameaplant from which such chemicalsareobtained.
() Writetheeffect of thesechemicalson human body.
@ Yes=%
May be abused by sports person = Y2
(b) Cannabis(sativa) /any other relevant plant=1
() Effectscardiovascular system of thebody =1

[1+ 1+ 1=3Marks]
Enlist thestepsinvolved ininbreeding of cattle. Suggest two disadvantagesof thispractice.

Inbreeding involves mating of closely related individual swithin the same breed for 4-6 generations
=1

Superior malesand superior femaesareidentified and mated in pairs, the progeny areevaluated,
superior malesand femal esamong them are selected for further mating = ¥2x 3

Disadvantages: Inbreeding depression, reductioninfertility , reductionin productivity (any two)
=1%Hx2

[ 3Marks]|
Chooseany three microbes, from thefollowing which ar esuited for or ganicfarmingwhich

isin great demand these daysfor variousreasons. M ention one application of each one
chosen.
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Mycorrhiza; Monascus; Anabaena ; Rhizobium ; M ethanobacterium ; Trichoder ma.

Mycorrhiza: (Fungal symbiont of theassociation) Abosrb phosphorusfrom soil
Anabaena: Fix atmospheric nitrogen/ Adds organic matter to the soil
Rhizobium : Fix atmospheric nitrogen (inleguminousplants)

M ethanobacterium : They digest cellulosic material and the product / spent slurry can be used as
fertiliser

Trichoderma: Biocontrol agent for several plant pathogens
(Any 3microbes=%2x 3=1%)
(Any 3 corresponding roles=%2x 3=1v2)
[3Marks]

Recombinant DNA-technology is of great importancein thefield of medicine. With the
help of a flow chart, show how this technology has been used in preparing genetically
engineered humaninsulins.

Insulin consists of two (short) polypeptidechains (A and B) , linked by disul phidebonds, two DNA
sequences corresponding to chain A and B prepared (by Eli Lily company) , introduced theminto
plasmidsof E. coli , chain A and B produced separately , extracted and combined by creating
disulphidebonds=%2x 6

[3Marks]
Draw alabelled sketch of spar ged-stirred-tank bioreactor. Writeitsapplication.

Increased =
surface T
area fﬂt\
oxygen Eﬂ%&‘& K § 9 s
transfer 1=k AW P
o ﬂgt’ entrainment
Culturebroth = . . o5 1T Air bubbles
s D=J;G__ Stirrer
F " H
= Supply of Serileair

Correctdiagram=1
Any two correct labellings=Y2+ %2

Application = Produceslarger biomass|eading to higher yields of desired protein/ recombinant
protein/ processing large volume of culture/ conversion of raw materialsinto specific product
biologicaly=1

[3Marks]
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Followingthecollision of twotrainsalargenumber of passengersarekilled. A majority of
them are beyond recognition. Authoritieswant to hand over the dead to their relatives.
Nameamoder n scientificmethod and writethepr ocedur ethat would help in theidentification
of kinship.

DNA fingerprinting (andysis) =v2
- | solation and digestion of DNA by restriction endonuclease

- Separation of DNA fragmentsby e ectrophoresi sand transferring themto synthetic membranes
/ nitrocellulose/ nylon

- Hybridisationusing labelled VNTR probe
- Detection of hybridised DNA fragmentsby autoradiography

- Matching banding pattern of DNA / DNA fingerprints/ autoradiograms of the passengers
killed and that of relatives =%2x5

[3Marks]

Many plant and animal species are on the verge of their extinction because of loss of
forest land by indiscriminate use by the humans. Asabiology student what method would
you suggest alongwith itsadvantagesthat can protect such threatened speciesfrom getting
extinct ?

Ex-situ conservation=1

Threatened animalsand plantsaretaken out from their natura habitat and placed in specia setting
wherethey can be protected and given special care=1

Botanical garden/ tissue culture/ micro propagation/ seed bank =4
Zoological park /wildlifesafari park / cryopreservation=%2
[ 3Marks]|
OR

“Determination of Biological Oxygen Demand (BOD) can help in suggesting the quality of
awater body.” Explain.

High BOD of awater body indicates more number of micro-organismsinwater , resultingin bad
quality of water / death of aguatic creatures, morepolluting potential =1 x 3

// Lower BOD of water body indicates|ess number of micro-organismsinwater , good quality of
water / aquatic lifeflourishes, lesspolluting potential =1 x 3

[3Marks]

SECTION-D

Q. Nos. 23isof four marks
Since October 02, 2014 “ Swachh Bharat Abhiyan” hasbeen launched in our country.
(@ Writeyour viewson thisinitiativegivingjustification.

(b) Asabiologist nametwao problemsthat you may facewhileimplementingtheprogramme
inyour locality.
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©

Ans. (@)

()

©

Suggest two remedial methodsto over comethese problems.
Value point conveying importance of clean environment / surrounding =1

Socid attitude/ co-ordination/ financia issues/ disposal of collected garbage/ separation of
bi odegradable and non-degradable waste/ lack of awareness/ any other relevant problem
(Anytwo)=1+1

Campaigning/ creating awareness/ organising competitions/ givingincentives/ provision of
imposing penaty / complaining to appropriate authority / publicity through massmedia / using
masksor glovesfor separation and disposal of various categoriers of garbage or any other
relevant point (Any two) =%+ %

[1+2+1=4Marks

SECTION-E

Q. Nos. 24 - 26 are of five marks each

24. A flower of tomato plant following the process of sexual reproduction produces240viable
seeds.

ANs,

Answer thefollowing questionsgivingreasons:

@)

(®)
©
@

(€)
@
()
©

(d

©

What isthe minimum number of pollen grainsthat must have been involved in the
pollination of itspistil ?

What would have been the minimum number of ovulespresent intheovary ?
How many megasporemother cellswereinvolved ?

What is the minimum number of microspore mother cells involved in the above
case ?

How many male gameteswer einvolved in thiscase ?
240, onepollengrain participatesinfertilisation of oneovule=% + %
240, oneovuleafter fertilisationformsoneseed =% + %2

240, each MM C formsfour megasporesout of which only oneremain functional
=%+ Y

60, each microspore mother cell meiotically dividesto form four pollen grains (240/4 = 60)
=%+ Y

480 , each pollen grain carries two male gametes (which participate in double
fertilisation) (240 x 2 =480) =%+ Y
[1x5=5Marks]

OR
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Duringthereproductive cycle of ahuman female, when, whereand how doesa placenta
develop? What isthefunction of placenta during pregnancy and embryo development ?

Ans. Afterimplantation, uterus, chorionicvilli and uterinetissue becomeinterdigitated (physically fused)
=1+1+1

Placentafacilitates supply of oxygen/ nutrientsto theembryo =2

Removal of carbon dioxide/ waste materia / excretory materia produced by theembryo =%
Production of hCG/ hPL / estrogens/ progestogens (Any two) =%2x 2

[3+2=5Marks]

25. Explain thegenetic basisof blood groupingin human population.

ANs,

ANs,

0]

(i)

(ii)

Blood group in human population determined by gene* |, which hasthreeallelel*and 1B
andi (multiplealelism) =Y+

I 1B are dominant allele (codominance) each forming different type of sugar polymer onthe
surfaceof RBC, whileallele* i’ isrecessive and does not produce any sugar =2+ Y2

A 1A IA — A group="1%2
[BIB,IBI — B group=1%2

[~ 18 — AB group=%2
i — Ogroup =%

Sincehumansarediploid / each person possessesany two of three | geneallees, resulting
into six different genotypic combination and four phenotypic expresson=%2+v2

[5SMarks]

OR

How did Her shey and Chase established that DNA istransferred from virusto bacteria ?

Some bacteriophage were grown in a medium that contained 2P / radioactive
phosphorus, while somewere grown in amedium that contained S/ radioactive sulphur =
Yox 2

thelabelled bacteriophage from both mediawereallowed toinfect E. coli =1

In both the cases viral coats were removed from the bacteria by agitating them in a
blender =1

Thevirus particleswere separated from the bacteriaby spinning theminacentrifuge= 1

No radioactivity was detected in cells (E. coli) but detected in supernatant in case where
bacteriophage werelabelled with radi oactive sul phur =%

Radioactivity detected in cells (E. cali) while no radioactivity detected in supernatant in
another case where bacteriophage werelabelled with radioactive phosphorus = %2

(Phosphorus being acongtituent of DNA indicatesthat DNA isthe genetic material that is
passed from virusto bacteria)
[SMarks]
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/I Thefollowing diagrammaticrepresentation can beconsidered in lieu of theabove
explanation.

Bacterlophage
phag | Radioactive[P]

1
(*2) Radioactive[”S] labelled jabeledDNA (YD)
protein capsule

i

(%) @ ; 1 Infecion (72
Qﬁk l 0 |
g | e
7) i =
) : v Y 3. Centrifugation (%)
g &
No Radioactive[*S] : Radioactive[”;]
detected in cells i detected in cells

4 : * ()
2 Radioactive["S] No Radioactivity
detected in supernatant detected in supernatant

[Y2x 10 =5 Marks]

26. “ Analysisof age-pyramidsfor human population can provideimportant inputsfor long-term
planning strategies.” Explain.

Ans. Agepyramidsshow agedistribution of malesand femalesin acombined diagram=1

The shape of the pyramid reflectsthe growth status of the popul ation whether it isgrowing or stable
or declining=1

Pyramidsdsoindicatetheratio of pre-reproductive, reproductive and post reproductiveindividuas
inapopulation=1

Il

Posl-reproductive

Reproductive

| AT RS
Pre-reproductive | ]

Expanding Stable Declining

=1 =1 =1
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Planing of health/ education/ transport / infra-structure/ finance/ food / employment can depend
ontheage-pyramid analysisof apopulation / any other relevant point. (Any two with proper
explanation) =1+1

[5SMarks]
OR

Describethe advantagesfor keeping the ecosystems healthy.

Purify air / purify water
Mitigatesdrought / mitigatesflood
Cydenutrients
Generatefertilesoil
Providewildlifehabitat
Maintainbiodiversity
Pollinatecrop
Provide storagesitefor carbon
Provide aesthetic value/ provide culturd value/ providespiritua value
Providestablefood chain
Provide economically useful forest produces
Provide sustainablebiological legacy tofuturegenerations
(Description of any fiveadvantages) =1x5
[5SMarks]
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