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Confidential
(For Restricted circulation)

25.03.2015
Senior School Certificate Examination
March 2015
Marking Scheme- Biology (Theory)
Expected Answer s/VValue Points
General Instructions :
The Marking Scheme and mechanics of marking
1 In the marking scheme the marking points are separated by commas, one oblique line

(/) indicates acceptable alternative, two obliques (/) indicate complete acceptable
alternative set of marking points.

2. Any words/phrases given within brackets do not have marks.

3. Allow spelling mistakes unless the misspelt word has another biological meaning. Ignore
plurals unless otherwise stated in the marking scheme.

4. In any question exclusively on diagram no marks on any description. Butin questionson
descriptions, same value points may be marked on the diagrams as a subsitute.

5. All awarded marks are to be written in the left hand margin at the end of the question or
its part.
6. Placeatick (v) inred directly on the key/operative term or ideaprovided it isin correct

context. Place “Half-tick” ¥2wherever there is¥2 mark in the marking scheme. (Do not
place tick indiscriminately just to show that you have read the answer).

7. If no marks are awarded to any part or question put across (x) at incorrect value portion
and mark it zero (in words only).

8. Add upticksor the half ticksfor apart of the question, do the calculationif any, and write
the part total or the question total in the left hand margin.

0. Add part totals of the question and write the question total at the end. Count all theticks
for the entire question asarecheck and draw acircle around the question total to confirm
correct addition.

10. If parts have been attempted at different places do the totalling at the end of the part

attempted last.

1. If any extra part is attempted or any question is reattempted, score out the last one and
write “extra’.

12. In questions where only a certain number of items are asked evaluate only that many

numbersin sequence as is asked ignoring all the extra ones even if otherwise correct.

13. Transcribe the marks on the cover page. Add up question totals. Recheck the script
total by adding up circled marksin the script.

14. Points/answer given in brackets in marking scheme are not so important and may be
ignored for marking.
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Question Paper Code 57/1

SECTION-A
Q. Nos. 1-5areof onemarkseach

1.  How many chromosomesdo dronesof honeybee possess? Namethetypeof cell division
involved in the production of spermsby them.

Ans. 16, Mitosis=Y2+ 1
[1Mark]

2. Whatisacistron?
Ans. A segment of DNA , Coding for apolypeptide=%2+ %
[IMark]

3. Retroviruseshaveno DNA. However, the DNA of theinfected host cell doespossessviral
DNA. How isit possible?

Ans. Reversetranscription of viral RNA intoviral DNA, then integrates/ incorporateswith the host
DNA =%+

[1Mark]

4. Why do children cured by enzyme-replacement therapy for adenosine deaminase
deficiency need periodictreatment ?

Ans. Asthistherapy doesnot curethe disease completely =1

[1Mark]
5. Listtwoadvantagesof theuseof unleaded petrol in automobilesasfuel .
Ans. () Allowsthecataytic convertor toremainactive =%
(i) Reducesair pollution =v2
[1Mark]

SECTIONB
Q Nos. 6-10 ar e of two markseach

6. Why do moss plant produce very large number of male gametes? Provide one reason.
What arethese gametescalled ?

Ans. To compensatetheloss of male gametesduring their transport(to the non-motile femal e gamete)
through water/ to increase chances of fertilisation, antherozoids=1+1

[2Marks]
7. (a) Selectthehomologousstructurefrom thecombinationsgiven below:
(i) Foreimbsof whalesand bats
(i) Tuber of potato and sweet potato
(i)  Eyesof octopusand mammals
(iv)  Thornsof Bougainvillea and tendrils of Cucurbita

(b) Satethekind of evolution they represent.
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Ans. @ () Forelimbs of whalesand bats =2
(v)  Thornsof Bougainvillea and tendrilsof Cucurbita=%2
(b) DivergentEvolution=1
[2Marks]
8. (@) Whyaretheplantsraised through micropropagation termed assomaclones?
(b) Mentiontwo advantagesof thistechnique.
Ans. () Geneticdlyidenticd=1
(b) Largenumber of plantsin short duration,Virusfreeplants=%2+%2
[2Marks]
9. Explainthedifferent stepsinvolved during primary treatment phase of sewage.

Ans. Physica removal of particles(largeand small),by filtration and sedimentation, forming primary
dudge/sedimented solids, forming effluent ( supernatant) for secondary treatment =%2x4
[2Marks]

10. What is mutualism? Mention any two examples where the organisms involved are
commer cially exploited in agriculture.

Ans. Interaction between two speciesin which both are benefitted =1
I. Rhizobiumin the roots (nodul es) of legumes =%
ii.  Mycorrhiza/ Glomuswiththerootsof higher plants=%%
[2Marks]
OR

List any four techniques wherethe principle of ex-situ conservation of biodiver sity has
been employed.

Ans. Cryopreservation, invitrofertilisation, micro propagation /tissueculture, sperm bank/ seed bank
/ genebank = x4

[2Marks]
SECTIONC
Q Nos. 11-22 are of three marks each
11. Satewhat isapomixis. Comment on itssignificance. How can it becommercially used?

Ans. Form of asexual reproduction producing seedswithout fertilisation/type of asexual reproduction
that mimicssexua reproduction to form seedswithout fertilisation=1

Parental charactersare maintained in the progeny/offspring (asthereisno meiosi §/'segregation of
characters) =1

If desired hybrid seeds are made apomicticsthe farmers can keep on using the hybrid seedsto raise
new crops year after year =1

[3Marks]

12. Duringamonohybrid crossinvolving atall pea plant with adwarf peaplant, theoffspring
populationsweretall and dwarf in equal ratio. Work out acrossto show how it ispossible.
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(Tall) (Dwarf)

Pareni Ti X i =

Gametes (1) O O (D) -

F Generation Tl Ti it - 1 1. (genotype)
T Drwarf — 1, (phenotype)
50% | - 50 %
Note: (Similar cross shown inaPunnett squareto be accepted)
[3Marks]
13. Explainthesignificanceof satellite DNA in DNA finger printing technique.
Ans. () They donot codefor any proteins,
(i)  Theyformlargepart of the human genome,
(i)  They show high degreeof polymorphism/ Specifictoeachindividual =1 x 3
[3Marks]

14. What doesthefollowing equation represent ? Explain.
p2+2pgq+g2=1

Ans. Hardy Weinberg'sPrinciple/ allele frequenciesin apopul ation are stable and is constant from
generationto generation, 1 representsstableallelic frequency inapopulation,indicating no evolution
occuring, p? frequency of homozygousdominant/AA, 2 pq frequency of heterozygous/Aa,g?
frequency of homozygousrecessive/aa=2x6

Note: (if AA,Aa,aahave been indicated using any other a phabet correctly can be accepted)
[3Marks]

15. Aheavily bleeding and bruised road accident victim wasbrought toanursinghome. The
doctor immediately gave him aninjection to protect him against adeadly disease.

(@ Writewhat did thedoctor inject intothepatient'sbody .
(b) How doyou think thisinjection would protect the patient against thedisease?

(©) Namethediseaseagainst which thisinjection wasgiven and thekind of immunity it
provides.

Ans. (a) Teanusantitoxing/Tetanustoxoid=1

(b) Thepreformed antibody injected , act on the pathogen immediately to provide protection
=15x2

() Tetanus, passveimmunity =Y2x2

[3Marks]
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16. Enumerateany six essentialsof good, effective Dairy Farm M anagement Practices.

Ans. Selection of high yielding and diseases resistant breeds,housedwell,adequate water
supply,maintained disease free,feeding in a scientific manner,regular visits by veteranary
doctors,regular ingpection and record keeping,cleanliness and hygienewhile milking and transport

(any six) =%2x6
[3Marks]

17. State the medicinal value and the bioactive molecule produced by Streptococcus,
Monascusand Trichoderma.

Ans. Sreptococcus; Streptokinase, clot buster /remove clot from the blood vessels= Y2+ Y%

Monascus; Statin , blood cholesterol lowering agent /it inhibitsthe enzymesresponsiblefor
synthesisof cholesterol = %2+ %

Trichoderma; cyclosporinA , immunosuppressive agents used in organ transplantation = Y2+ Y2
[3Marks]
OR
What aremethanogens? How dothey help to gener ate biogas?
Ans. Anaerobic, methane producing bacteria = %% 2
methanogens generate biogas, when act on celluloserich biowaste (anerobically) =1+ 1
[3Marks]

18. Rearrange the following in the correct sequence to accomplish an important
biotechnological reaction:

(& Invitrosynthesis of copies of DNA of interest
(b) Chemically synthesized oligonucleotide
(©) EnzymeDNA-polymerase
(d) Complementary region of DNA
(e) GenomicDNA template
()  Nucleotidesprovided
(9) Primers
(h) Thermostable DNA-ploymer ase (from Thermusaguaticus)
(i) Denaturation of ds-DNA
Ans. Correct sequenceis
i —>e—=>blg—gb—>ch—=hc>f—>d—oa
\ y - N
=1 =1 =1
Il
a 351 e —blg =-gb —ch—-hic—=f —=d

=1 =1 =1

Note: (Stop Marking where the sequence goeswrong)
[3Marks]
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19. Describeany threepotential applicationsof genetically modified plants.

Ans. More tolerant to abiotic stress, less dependence on chemical pesticides, reduces post harvest
lossesincreaseefficiency of minera usageby plants,enhancenutritiond vaueof food. eg. VitaminA
enrichedrice (any three) = 1+1+1

[3Marks]

20. How did an American company ,Eli Lilly use the knowledge of r-DNA technology to
producehumaninsulin ?

Ans. Two chainsof DNA sequence correspondingtoA & B chainsof humaninsulin prepared, introduced
theminto plasmidsof E.coli to produce separateA & B chains, A & B chainsextracted combined
by creating disulphidebonds= 1x 3

[3Marks]

21. How do snails, seeds, bears, zooplanktons, fungi and bacteria adapt to condition
unfavorablefor their survival ?

Ans. Snail-aedtivation =%
Seeds-dormancy/suspended metabolic activities=Y2
Bear-Hibernation =%~
Zooplankton- diapause/suspended devel opment =v2
Fungi-Spore/Zygospore=Y2
Bacteria-Cyst/spore=%2
[3Marks]

22. With hep of aflow chart ,show the phenomenon of biomagnificationsof DDT in an aquatic
food chain.

Ans. Fish eating birds
{DDT 5 ppm)

f

fish
PPl

Enh
S

Small fish
(DDT 0.3 ppm)

5 stages- ¥2 Mark each (Y2 x 5) the flow chart should show arrows in correct direction with
increasinglevelsof DDT = (¥2)

[3Marks]
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SECTIOND
Q No. 23isof four mark

23. Your School hasbeen selected by the Department of Education to Organize and host an
inter school seminar on " Reproductive Health-Problemsand Practices' . However, many
parentsarereluctant to permit their wardsto attend it. Their argument isthat thetopicis
"tooembarrassing".

Put forth four argumentswith appropriater easonsand explanation tojustify thetopictobe
very essential and timely.

Ans. 1.  Theissueof puberty and adolescence need to be addressed effectively with therespective age
group because many changestake placein the body during adolescence of which they are
supposed to beaware of =1

2. To bring in awareness about their reproductive health and its effect on their physical,
emotiona and socia being =1

3. Toaddresstheincreasein sex abuse and sex crimesin our country =1
4.  Mythsand misconceptionsrelated to reproductiveissues=1
Note: (any other related or relevant argument with reasons may be accepted)
[4Marks]
SECTIONE
Q Nos. 24-26 ar e of five marks each

24. (a) Plan an experiment and prepareaflow chart of the stepsthat you would follow to
ensurethat the seedsareformed only from thedesired setsof pollen grains. Name
thetype of experiment that you carried out.

(b) Writetheimportanceof such experiments.

Ans. (8 Sdectionof flowersfromdesred plants— emasculation— bagging— dusting of thepollens
onthe stigmaof the flowersthat werebagged — flower rebagged — fruit formed

= ¥%x6
Artificid Hybridisation=1
(b)  Production of superior/ improved varietiesof plants=1
[SMarks]
OR

Describe the roles of pituitary and ovarian hormones during the menstrual cyclein a
human female.

Ans. Bituitary hormones:

(Whenlevelsof FSH ishigh) FSH, inducesfollicular growth, secretion of estrogen by follicles,
(when LH surgeisthereinthemid of thecycle) lutinising hormones/LH, alongwith FSH |eadsto
ovulation, and then formation of corpusluteum = ¥2x6

Ovarian hormone:

Estrogen, repair/proliferation of endometrium,
Progesterone, maintainsendometrium for implantation =%x4
(Low level of progesteroneleadsto menstrual flow)
[SMarks]
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25. (@) Why arethalassemiaand haemophilia categorized asMendelian disorders? Write
thesymptomsof these diseases.Explain their pattern of inheritancein humans.

(b) Writethegenotypesof thenormal parentsproducing ahemophilic son.

Ans. (&) Botharecaused dueto dteration/mutation, inasingle geneand follow Mendelian pattern of
inheritance=%2x 2

symptoms
thal assemia-anaemia (caused dueto defective/abnormal Hb),
haemophilia-non stop bleeding evenin minor injury =%2x2

pattern of inheritance-

thalassemiaautosomal recessveinheritance pattern, inherited from heterozygous/parent carrier
=1ox2

haemophilia- X linked recessiveinheritance, inherited from ahaemophilic father/carrier mother
(femaesarerarely haemophilic) =2 x2

(b) X"X-Mother =%
XY-Father =Y [5SMarks]
OR
How dom-RNA , t-RNA and ribosomeshelp in the processof trandation?

Ans. mRNA providesatemplate,with codonsfor specific amino acidsto belinked to form apolypeptide/
protein=%2+%>

tRNA bringsamino acid to the ribosomes, reads the genetic code with the help of itsanti-codons,
initiator tRNA isresponsiblefor starting polypeptide formation intheribosomes, tRNAsare specific
for eachamino acid =%2x4

Ribosomes-(Cdlular factoriesfor proteinssynthesis) itssmaller sub unit bindswith mRNA toinitiate
protein synthesisat the start codon/AUG, initslarger sub unit there aretwo sites present which
bringstwo amino acids closeto each other hel ping them to form peptide bond, ribosomes moves
from codonto codon aong mMRNA, amino acidsare added one by oneto form polypeptide/protein
=Vox4

[5SMarks]
26. (a) Listthedifferent attributesthat apopulation hasand not anindividual organism.

(b) What ispopulation density? Explain any threedifferent waysthe population density
can bemeasur ed, with the help of an exampleeach.

(@ Attributesof population
Birth rate, Death Rate, sex ratio,age pyramids/age distribution (any two) =2 x 2
(b) Populationdensity -

Number of individualsper unit areaat agiventime/ period =1

1. Biomass/ % Cover, e.g Hundred Partheniumplantsand 1 huge banayan tree = %/2x2

2. ReativeDensity, e.gNumber of fish caught per trap from alake=x2

3. Numbers, eg Human population=%2x 2

Out-B-15-57/1, 2,3 DPSVK/10
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4. Indirect estimation, e.g without actually counting/seeing them e.g tiger census based on
pugmarksand fecal pellets =%2x 2

(Any three)

[ 5Marks]
OR

"It is often said that the pyramid of energy is always upright .On the other hand , the
pyramid of biomasscan beboth upright and inverted.” Explain with the help of examples

and sketches.
Ans. TC(Tertiary consumer) 10J(10% available)
SC (Secondary consumer) | | 100J(10% available)
PC (Primary consumer) | | | |1000J(10% available)

1,000,000 J of Sunlight
Upright Pyramid of Energy : e.g of any Grassland food chain depicting energy transfer at each
trophiclevel =1+1

rrophic level Dry welght (kg m ")

il

P

I

Upright Pyramid of Biomass: e.g grasdandfood chain-grass—> rabbit—> fox —> Tiger

(Any other relevant example) = 1 for Diagram + %2 for example

Note:(If only two trophic levelsare drawn with dry weight mentioned correctly can be accepted)

PC 21

PP -

Inverted Pyramid of Biomass. e.g aguatic ecosystemwheresmall standing crop of phytoplanktons
supportslargestanding crop of zooplanktons=1for Diagram + Y2 for example

[5SMarks]
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Question Paper Code 57/2

SECTION-A
Q. Nos. 1-5areof onemarkseach

1. Listtwoadvantagesof theuseof unleaded petrol in automobilesasfuel.
Ans. (i) Allowsthecataytic convertor toremainactive =%
() Reducesair pollution =%
[1Mark]

2. Retroviruseshave no DNA.However, the DNA of theinfected host cell doespossessviral
DNA. How isit possible?

Ans. Reversetranscription of viral RNA intoviral DNA, then integrates/ incorporateswith the host
DNA =%+

[1Mark]
3. Satethecause of adenosine deaminase enzyme deficiency.
Ans Deletion of genefor adenosinedeaminase=1

[1Mark]
4. Whatisacistron?
Ans. A segment of DNA , Coding for apolypeptide=%2+ %2

[IMark]

5. How many chromosomesdo drones of honeybee possess? Namethetype of cell division
involved in the production of spermsby them.

Ans. 16, Mitosis=Y2+ 1
[1Mark]

SECTIONB
Q. Nos. 6 - 10 are of two markseach

6. What is mutualism?Mention any two examples where the organisms involved are
commer cially exploited in agriculture.

Ans. Interaction between two speciesin which both are benefitted =1
I. Rhizobiumin the roots (nodul es) of legumes =%
ii.  Mycorrhiza/ Glomuswiththerootsof higher plants=%%
[2Marks]
OR

List any four techniques wherethe principle of ex-situ conservation of biodiversity has
been employed.

Ans. Cryopreservation, invitrofertilisation, micro propagation /tissueculture, sperm bank/ seed bank
/ genebank = x4

[2Marks]
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7.

ANs,

ANs,

Ans.

10.
Ans

ANs,

(@ Whyaretheplantsraised through micropropagation ter med assomaclones?
(b) Mentiontwo advantagesof thistechnique.
(@ Geneticalyidentica =1
(b) Largenumber of plantsin short duration,Virusfreeplants=%2+%
[2Marks]

Explain the processof secondary treatment given totheprimary effluent up tothepoint it
showssignificant changein thelevel of biological oxygen demand (BOD) init.

The primary effluent ispassed into large aeration tankswhereit isconstantly agitated, mechanically
pumpingairintoit, thisallowsvigorousgrowth of useful aerobic microbesintoflocs, thesemicrobes
consumesthemajor part of organic matter inthe effluent (thissignificantly reducesthe BOD of the
effluent) = ¥2x 4

(@ Select theanalogousstructuresfrom the combinationsgiven below:

(i) Foreimbsof whalesand bats

(i) Eyesof octopusand mammals

(i)  Tubar of sweet potato and potato

(iv)  Thornsof Bougainvilleaand tendrilsof Cucurbita
(b) Satethekind of evolution they represent.
@ (i) & (iii) = Y2 x 2
(b) Convergentevolution=1

[2Marks]

A mossplant isunableto completeitslife-cyclein adry environment. Statetwo reasons.

Needswater for transfer of male gamete/antherozoidsto the stationary femal e gamete, sporesneed
sufficient moisturefor germination =1+ 1

[2Marks]
SECTIONC
Q. Nos. 11 - 12are of three markseach

A heavily bleeding and bruised road accident victim wasbrought toanursinghome.The
doctor immediately gave him an injection to protect him against a deadly disease.

(@ Writewhat did thedoctor inject intothe patient’sbody.

(b) How doyou think thisinjection would protect the patient against thedisease?

(c) Namethediseaseagainst which thisinjection wasgiven and thekind of immunity it
provides.

(@ TetanusantitoxingTetanustoxoid=1

(b) Thepreformed antibody injected , act on the pathogen immediately to provide protection
=14x2

() Tetanus, passveimmunity =v2x2
[3Marks]
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12.

Ans,

13.

AnNs,

14.

ANs,

15.

AnNs,

16.

AnNs,

Explain thesignificance of satellite DNA in DNA finger printing technique.
() They donot codefor any proteins,
(i)  Theyformlargepart of the human genome,
(i)  They show high degreeof polymorphism/ Specifictoeachindividual =1 x 3
[3Marks]
What doesthefollowing equation represent? Explain.
P+2pg+o=1

Hardy Weinberg's Principle/ alelefrequenciesin apopulation are stable and is constant from
generationto generation, 1 representsstableadlelic frequency inapopulation,indicating no evolution
occuring, p? frequency of homozygousdominant/AA, 2 pq frequency of heterozygous/Aa,g?
frequency of homozygousrecessive/aa=2x6

Note: (if AA,Aa,aahave been indicated using any other a phabet correctly can be accepted)
[3Marks]

Two independent monohybrid crosseswere carried out involving atall pea plant with a
dwarf peaplant. In thefirst cross, the offspring population had equal number of tall and
dwarf plants, whereasin the second crossit wasdifferent .Work out thecrosses,and explain
giving reasonsfor thedifferencein the offspring populations.

1st Cross 2nd Cross

parental generation Tt X tt parental generation TT X tt

l l gametes \l’ \l’
gametes @@ @@ @@ @@
. Tt .

F - Tt : tt F,- DTt

1 1

1 : 1(50% Tall : 50% dwarf) (Tall-100%) =1+1
Reason- Inthefirst crossthetal parent plant isheterozygousfor thetrait , in second crossta |l parent
plant ishomozygousfor thetrait =%+

[3Marks]
Satewhat isapomixis. Comment on itssignificance. How can it be commercially used?

Form of asexual reproduction producing seedswithout fertilisation/type of asexua reproduction
that mimicssexua reproduction to form seedswithout fertilisation=1

Parental charactersare maintained in the progeny/offspring (asthereisno meiosi §/'segregation of
characters) =1

If desired hybrid seeds are made apomicticsthe farmers can keep on using the hybrid seedsto raise
new crops year after year =1

[3Marks]

State the medicinal value and the bioactive molecule produced by Streptococcus,
Monascusand Trichoderma.

Sreptococcus; Streptokinase, clot buster / remove clot from theblood vessels= Y2+ Y%
Monascus; Statin , blood cholesterol lowering agent /it inhibitsthe enzymesresponsiblefor
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synthesisof cholesterol = %2+ %
Trichoderma; cyclosporinA , immunosuppressive agents used in organ transplantation = Y2+ Y2
[3Marks]
OR

What are methanogens? How do they help to gener ate biogas?
Ans. Anaerobic, methane producing bacteria = ¥2x 2
methanogens generate biogas, when act on celluloserich biowaste (anerobically) =1+ 1
[3Marks]
17. Describeany threepotential applicationsof genetically modified plants.

Ans. More tolerant to abiotic stress, less dependence on chemical pesticides, reduces post harvest
lossesincreaseefficiency of minera usageby plants,enhancenutritiond vaueof food. eg. VitaminA
enrichedrice (any three) = 1+1+1

[3Marks]

18. Howdid an American Company, Eli Lilly usetheknowledgeof r-DNA technology to produce
human insulin?

Ans. Two chainsof DNA sequence corresponding toA & B chainsof humaninsulin prepared, introduced
theminto plasmidsof E.coli to produce separateA & B chains, A & B chainsextracted combined
by creating disulphidebonds= 1x 3

[3Marks]

19. Explain co-evolution with referenceto parasitesand their hosts. M ention any four special
adaptivefeaturesevolved in parasitesfor their parasitic modeof life.

Ans. If thehost evolvesspecia mechanismfor rgecting or resistingtheparasite

theparasite hasto (s multaneously)evolve/ co-evolvethe mechanismto counter act and neutralise
them.=1

(@ ParadticadaptationinAnimals:

() Lossof (unnecessary) senseorgansinanimals

(i)  Presenceof adhesive organs/suckers

(i)  Lossof digestivesystem

(iv) Highreproductive capacity

(v) Resemblanceof eggsinthecaseof brood parasitism

(b) Parasiticadaptationin plants

(vi) Haustoriain Cuscuta
(vii) Lossof chlorophyll
(viii) Lossof leaves/ foliage

Note: (Any four adaptationswith correct reference Animal or Plant can be all oted marks)
[ 3Marks]
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20. Rearrangethefollowinginthecorrect sequencetoaccomplish animportant biotechnological
reactions:

(@ Invitrosynthesisof copiesof DNA of interest
(b) Chemically synthesized oligonucleotides
(c) EnzymeDNA-polymerase
(d) Complementary region of DNA
(e) GenomicDNA template
()  Nucleotidesprovided
(9) Primers
(h) Thermostable DNA-polymer ase (from Thermusaquaticus)
(i) Denaturation of ds-DNA
Ans. Correct sequenceis

i—>e— blg—sgb—>ch-s hs fodsa
N " ——

=1 =1 =1

I/
a 51 e —blg =-gb —ch—->hlc=>f —=d

=1 =1 =1

Note: (Stop Marking where the sequence goeswrong)
[3Marks]
21. Withthehelp of aflow- chart exhibit theeventsof eutr ophication.

Ans. Water inyoung lakeiscold clear to supportlife

With timewater isenriched with nutrients such as nitrogen and phosphorus by streamsdraining
intoit
AsLake' sfertility increasesplant and animd lifeincrease/proliferates

1

Organic matter beginsto be deposited at the bottom of thelake Silt and organic debrispileup
and makesthelake shallower and warmer

l

Marsh plantsdevelop roots and begintofill theoriginal lakebasin

l
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22.

ANs,

23.

ANs,

24,

@

(b)

Eventudly thelakegivesway tolarge massesof floating plantsfinally convertingitintoland (Natura
aging) = ¥2x6

[3Marks]
Enumerateany six essentialsof good ,effective Dairy Farm Management Practices.

Selection of high yielding and diseases resistant breeds,housedwell,adequate water
supply,maintained disease freefeeding in a scientific manner,regular visits by veteranary
doctors,regular ingpection and record keeping,cleanliness and hygienewhile milking and transport

(any six) =%2x6 [3Marks]
SECTIOND
Q No. 23isof four mark

Your school has been selected by the Department of Education to organize and host an
inter school seminar on “ Reproductive Health —Problemsand Practices’. However, many
parentsarereluctant to permit their wardsto attend it. Their argument isthat thetopicis
“tooembarrassing”.

Put forth four argumentswith appropriatereasonsand explanation tojustify thetopicto
be very essential and timely.

1. Theissueof puberty and adolescence need to be addressed effectively with the respective age
group because many changestake placein the body during adolescence of which they are
supposed to beaware of = 1

2. To bring in awareness about their reproductive health and its effect on their physical,
emotiona and socia being =1

3. Toaddresstheincreasein sex abuse and sex crimesin our country =1
4.  Mythsand misconceptionsrelated to reproductiveissues=1
Note: (any other related or relevant argument with reasons may be accepted)
[4Marks]
SECTIONE
Q. Nos. 24 - 26 are of five marks each
(@ Listthedifferent attributesthat apopulation hasand not an individual organism.

(b) Whatispopulation density? Explain any threedifferent waysthe population density
can bemeasured, with the help of an exampleeach .

Attributes of population

Birthrate, Death Rate, sex ratio,age pyramids/ age distribution (any two) =%2x 2
Population density -

Number of individualsper unit areaat agiventime/ period =1

Biomass/ % Cover , e.g Hundred Partheniumplantsand 1 huge banayan tree = ¥/2x2

Relative Density , e.g Number of fish caught per trap from alake =%2x2

Numbers, e.g Human population=%2x 2

A WP

Indirect estimation, e.g without actually counting/seeing them e.g tiger census based on
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pugmarksand fecal pellets =%2x 2

(Any three)
[ 5Marks]

OR
“Itisoften said that thepyramid of ener gy isalwaysupright. Ontheother hand thepyramid

of biomass can be both upright and inverted.” Explain with the help of examples and

sketches.
ARS, TC (Tertiary consumer) 10J(10% available)
SC (Secondary consumer) | | 100J(10% available)
PC (Primary consumer) | | | | 1000J (10% available)

1,000,000 J of Sunlight

Upright Pyramid of Energy : e.g of any Grassland food chain depicting energy transfer at each
trophiclevel =1+1

I'rophic lewvel Dry welght (kg mm %

[

Upright Pyramid of Biomass: e.g grasdand food chain-grass—> rabbit —> fox —> Tiger

(Any other relevant example) = 1 for Diagram + %2 for example

Note:(If only two trophic levelsare drawn with dry weight mentioned correctly can be accepted)

PC 21

PP 4

Inverted Pyramid of Biomass. e.g aguatic ecosystemwheresmall standing crop of phytoplanktons
supportslarge standing crop of zooplanktons=1for Diagram + Y2 for example

[5SMarks]

25. (a) Plan an experiment and prepareaflow chart of the stepsthat you would follow to
ensurethat the seedsareformed only from the desired sets of pollen grains. Name
the experiment that you carried out .

(b) Writetheimportanceof such experiments.

Ans. (@) Sdectionof flowersfromdesired plants— emasculation— bagging—s dusting of thepollens
onthestigmaof the flowersthat werebagged — flower rebagged — fruit formed

= 1%x6
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Artificid Hybridisstion=1
(b)  Production of superior/ improved varietiesof plants=1
[5SMarks]
OR

Describetherolesof pituitary and ovarian hormonesduringthemenstrual cyclein ahuman
female.

Ans. Bituitary hormones:

(Whenlevelsof FSH ishigh) FSH, inducesfollicular growth, secretion of estrogen by follicles,
(when LH surgeisthereinthemid of thecycle) lutinising hormones/LH, alongwith FSH |eadsto
ovulation, and then formation of corpusluteum = ¥2x6

Ovarian hormone:

Estrogen, repair/proliferation of endometrium,

Progesterone, maintainsendometriumfor implantation =%2x4
(Low level of progesteroneleadsto menstrua flow)
[SMarks]

26. (a) Whyarecolourblindnessand thalassemia categorised asMendelian disorders? Write
the symptoms of these diseases seen in people suffering from them.

(b) About 8% of human malepopulation suffer sfrom colour blindnesswher easonly about
0.4% of human femalepopulation suffer sfrom thisdisease. Writean explanation to
show how itispossible.

Ans (@) Botharecaused dueto mutation/dterationinasinglegene, andfollow Mendelianinheritance
=Yox2

colour blindness-unabl eto discriminate between red and green colours=1
thal assemia- (formation of abnormal haemoglobinresultingin) Anaemia=1
(b) itisduetoarecessive mutationintheX chromosomes="1

Maleshave only oneX chromosome and femaleshavetwo , femaewill be colour blind only
inahomozygousrecessvesate/ both X chromosomescarry the defectivegene/ X°X¢, whereas
malewill becolour blindif they are XY/ heterozygous= %2x3

/]

XX¢ X XY XX€ X XY =%

X X¢ Xe 'y

XX XY XX X%y =1
XXC XY X&X¢© XY

(colour (colour

. (colour
(Carrier) (normal)  blind) blind) (normal) (normal) (carrier)

blind)
[5SMarks]
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OR

Explain the processof transcription in prokaryotes. How isthe processdifferent in
eukaryotes ?

Ans. Initiation, DNA dependent RNA polymerase associateswith the Initiation factor/c factor , and
bindsto the promotor site of DNA thusinitiatestranscription=%2x 3

Elongation , The RNA polymerase using nucl eosi de triphosphates, polymerisesin atemplate depen-
dentfashion in5’ to 3 direction, following therule of complimentarity =%2x 3

Termination ,at theterminator region the enzyme associateswith therho (p) and both the enzymes
and the newly formed/nascent RNA fall off fromthe DNA =%2x 2

Note: (Sdf Explanatory diagramswith correct |abelling may beaccepted)
Difference-

() Thereare3different typesof RNA polymerasesinthe nucleusof eukaryotes(polymerising
the threedifferent typesof RNA molecules) but only 1 in prokaryotes

(i)  Primary transcripts (hnRNA/precussor mRNA) undergoes splicing capping andtailingtogive
risetofunctional RNA/mRNA (that moves out of the nucleus) thisprocessingisabsentin

prokaryotes =%2x 2
[5SMarks]
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Question Paper Code 57/3

SECTION-A
Q. Nos. 1-5areof onemarkseach

1. Whatisacistron?
Ans. A segment of DNA , Coding for apolypeptide=%2+ %2
[IMark]

2. How many chromosomes do drones of honeybee possess? Namethetype of cell division
involved in the production of sperm by them.

Ans. 16, Mitosis=Y2+ 1

[1Mark]
3. Listtwoadvantagesof theuseof unleaded petrol in automobilesasfuel.
Ans. (i) Allowsthecataytic convertor toremainactive =%
(i) Reducesair pollution =v2
[1Mark]

4. Retroviruses have no DNA. However, The DNA of the infected host cell does possess
viral DNA how isit possible?

Ans. Reversetranscription of viral RNA into viral DNA, then integrates/ incorporates with the host
DNA =Y%+%

[1Mark]

5. Suggest any two possible treatmentsthat can be given to a patient exhibiting adenosine
deaminasedeficiency.

Ans ()  Enzymesreplacement therapy (inwhichfunctional ADA isinjected)
(i)  Bonemarrow trangplantation

(i)  Genethergpy / Culturingthelymphocytes followed by introduction of functional ADA cDNA
intoit & returning it into the patient’ sbody

(Any two) =Y2+ %
[1Mark]

SECTION-B
Q. Nos. 6- 10 are of two markseach

6. Select two pairsfrom the following which exhibit divergent evolution. Give reasons for
your answer.

(i) Fordimbsof cheetah and mammals
(i)  Flippersof dolphinsand penguins
(i)  Wingsof butterfliesand birds

(iv) Foréimbsof whalesand mammals
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Ans. (i) and(iv) =Y2+%
Having smilar anatomical structure/ origin, but performing different functions=%2+%2
[2Marks]
7.  Aliverwort plantisunabletocompleteitslife-cyclein adry environment. Sate tworeasons.
Ans. ()  They need water asmedium of gametetransfer for fertilisation=1
(i)  Forgermination of spores=1
[2Marks]

8.  What is mutualism? Mention any two examples where the organisms involved are
commer cially exploited in agriculture.

Ans. Interaction between two speciesin which both are benefitted =1
I. Rhizobiumin theroots (nodules) of legumes =%
ii.  Mycorrhiza/ Glomuswith therootsof higher plants=%
[2Marks]
OR

List any four techniques wherethe principle of ex-situ conservation of biodiver sity has
been employed.

Ans. Cryopreservation, invitrofertilisation, micro propagation /tissueculture, sperm bank/ seed bank
/ genebank = %4 x4

[2Marks]
9. (@ Whyaretheplantsraised through micropropagation termed assomaclones?
(b) Mention two advantagesof thistechnique.
Ans. () Geneticdlyidentica=1
(b) Largenumber of plantsin short duration,Virusfreeplants=%2+%
[2Marks]
10. Explainthefunction of “anaerobic dudgedigester” in asewagetreatment plant.

Ans. Anaerobic dudgedigester hasanerobic bacteriathat digeststhe aerobic bacteriaand fungi
presentinthedudge=1

during the digestion these bacterias produce mixture of gases such asmethaneand H,Sand CO,/
biogas=1

[2Marks]
SECTION-C

Q. Nos. 11 - 12 are of three marks each
11. TheF,progeny of amonohybrid cross showed phenotypic and genotypicratio as 1:2:1,

unlikethat of Mendel’smonohybrid F,ratio. With thehelp of suitableexample, work out a

crossand explain how it ispossible.
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Ans. Mirabilisjalapa/four O’ clock plant/ Antirrhinum (majus)/ Snapdragon flower /dog flower
=%

P generation

Gametes

Red (RR) White {rr)

4 '
® ®

T

F, generation All pink [Rr)

2
Gametes %@

®

=%

=Y

o3

Gamete

©

F, generation

Fhenotypic ratio : red : pink : white _1
1 : 2 4 1 - /2
Genotypiec ratio 1 RR @ Rr : rr
I =« 2 1

In heterozygous condition asingle dominant geneisnot sufficient to producered colour, thereforeit
isacaseof incompletedominance="%+ %

[3Marks]

12. Why are some seeds referred to as apomictic seeds? Mention one advantage and one
disadvantageto afarmer who usesthem.

Ans Seedsproduced without fertilisation arereferred to asapomictic=1

Advantage:

Desired charactersretained in offspring (progeny) / no segregation of charactersin

offspring (progeny) / assured seed production in absence of pollinators=1 (Any other relevant
advantage)

Disadvantage: Cannot control accumulation of deleteriousgenetic mutation/ usually restricted to
narrow ecological niches/ lack ability to adapt to changing envionrment = 1(Any other relevant

disadvantage)

13. A heavily bleeding and bruised road accident victim wasbrought toanursinghome. The
doctor immediately gave him an injection to protect him against adeadly disease.

(@)
()
(c)

Ans. (a)
(b)

Writewhat did thedoctor inject intothe patient’sbody.
How doyou think thisinjection would protect the patient against the disease ?

Namethedisease against which thisinjection wasgiven and thekind of immunity it
provides.

Tetanusantitoxing Tetanustoxoid =1

The preformed antibody injected , act on the pathogen immediately to provide protection
=1ox2
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() Tetanus, passveimmunity =Y2x2
[3Marks]
14. “ A very small sample of tissue or even adrop of blood can help to deter mine pater nity”.
Provideascientific explanation to substantiatethe statement.

Ans. () DNA fromadl cellsof anindividua showsthe samedegreeof polymorphismand therefore
becomes auseful identificationtool =1

(i)  Polymorphsareheritableand the child inherits 50% of the chromosomefrom each parent=1

@iy  Withthehelp of PCR thesmall amount of DNA from blood can beamplified and be used
inDNA finger printing toidentify the paternity =1

Note: (if only DNA finger printingisdescribed or illustrated al ot only 1 mark)
[3Marks]
15. What doesthefollowing equation represent ? Explain.
p2+2pq+9g2=1

Ans. Hardy Weinberg'sPrinciple/ allele frequenciesin apopul ation are stable and is constant from
generationto generation, 1 representsstableallelic frequency inapopulation,indicating no evolution
occuring, p? frequency of homozygousdominant/AA, 2 pq frequency of heterozygous/Aa,g?
frequency of homozygousrecessive/aa=2x6

Note: (if AA,Aa,aahave been indicated using any other a phabet correctly can be accepted)
[3Marks]
16. Describeany threepotential applicationsof genetically modified plants.

Ans. More tolerant to abiotic stress, less dependence on chemical pesticides, reduces post harvest
lossesincreaseefficiency of minera usageby plants,enhancenutritiond vaueof food. eg. VitaminA
enrichedrice (any three) = 1+1+1

[3 Marks]|
17. Howdid an American company ,Eli Lilly usetheknowledgeof r-DNA technology to produce
human insulin 2.

Ans. Two chainsof DNA sequence correspondingtoA & B chainsof humaninsulin prepared, introduced
theminto plasmidsof E.coli to produce separateA & B chains, A & B chainsextracted combined
by creating disulphidebonds= 1x 3

[3Marks]
18. Howdosnalils, seeds, bear s, zooplanktons, fungi and bacteriaadapt to conditionsunfavor able
for their survival ?
Ans Snail-aedtivation =%
Seeds-dormancy/suspended metabolic activities=Y2
Bear-Hibernation =%
Zooplankton- diapause/suspended devel opment =2
Fungi-Spore/Zygospore=Y2
Bacteria-Cyst/spore=%2
[3Marks]
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19. Enumerateany six essentialsof good ,effective Dairy Farm M anagement Practices.

Ans. Selection of high yielding and diseases resistant breeds,housedwell,adequate water
supply,maintained disease free,feeding in a scientific manner,regular visits by veteranary
doctors,regular ingpection and record keeping,cleanliness and hygienewhile milking and transport

(any six) =%2x6

[3Marks]
20. Withhelp of aflow chart ,show the phenomenon of biomagnificationsof DDT in an aquatic
food chain.
Ans Fish eating birds
(DDT 5 ppem)
Large fish
(DDT 2 pprm)

4
]

=]
=
4 E
E

Zooplankton
{DDT 0,04 ppm

ot

=

Wialer
(DDT 0003 ppm

5 stages- ¥2 Mark each (Y2 x 5) the flow chart should show arrows in correct direction with
increasinglevelsof DDT = (¥2)

[3Marks]

21. State the medicinal value and the bioactive molecule produced by Streptococcus,
Monascusand Trichoderma.

Ans. Sreptococcus; Streptokinase, clot buster /remove clot from theblood vessels= Y2+ Y%

Monascus; Statin , blood cholesterol lowering agent /it inhibitsthe enzymesresponsiblefor
synthesisof cholesterol = %2+ %

Trichoderma; cyclosporinA , immunosuppressive agents used in organ transplantation = Y2+ Y2
[3Marks]
OR
What areM athanogens? How do they help to gener ate biogas?
Ans. Anaerobic, methane producing bacteria = %% 2
methanogens generate biogas, when act on celluloserich biowaste (anerobically) =1+ 1
[3Marks]
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22. Rearrangethefollowinginthecorrect sequencetoaccomplish animportant biotechnological
reaction:

(@ Invitro synthesisof copiesof DNA of interest

(b) Chemically synthesized oligonucleotide

(c) EnzymeDNA-polymerase

(d) Complementary region of DNA

(e) GenomicDNA template

()  Nucleotidesprovided

(90 Primers

(h) Thermostable DNA-ploymer ase (from Thermusaquaticus)

(i) Denaturation of ds-DNA

Ans. Correct sequenceis
i—> e—> blg— gb—> ch—= hlc> f—> d—>a
\ ) - -
=1 =1 =1

I
a 31 e —=blg =-gb —ch—-hc—=>f —=d

=1 =1 =1

Note: (Stop Marking where the sequence goeswrong)
[3Marks]
SECTION:-D

Q No. 23isof four mark

23. Your school has been selected by the Department of Education to organize and host an
inter school seminar on “ Reproductive Health —Problemsand Practices’. However, many
parentsarereluctant topermit their wardsto attend it. Their argument isthat thetopicis
“tooembarrassing”.

Put forth four argumentswith appropriater easonsand explanation tojustify thetopicto
bevery essential and timely.

Ans. 1.  Theissueof puberty and adol escence need to be addressed effectively with therespective age
group because many changestake placein the body during adolescence of which they are
supposed to beaware of =1

2. To bring in awareness about their reproductive health and its effect on their physical,
emotiona and socia being =1

3. Toaddresstheincreasein sex abuse and sex crimesin our country =1
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4.

Myths and misconceptionsrel ated to reproductiveissues=1

Note: (any other related or relevant argument with reasons may be accepted)

24. (a)
(b)
Ans. (8
(b)

Note: (skin colour may be acceptedin place of height asan example)

@

(®)

Ans. ()

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

SECTION:-E

[4Marks]

How areMendelian inheritance, polygenicinheritanceand pleiotropy different from

each other ?

Explain polygenicinheritancepatter n with help of suitable example.

Mendelian Inheritance | Polygenicinheritance Pleiotropy

Onegenecontrolsone Two or more genesinfluence Onegene controlsthe

trait/character/phenotype | theexpressionof onetrait/ expression of morethan

character/phenotype onetrait/character/

phenotype

=1x3

Human Height/skin colour are examplesof polygenicinheritance, height traitiscontrolled by
at least three genepairs, additive effect of each allele contributesto the phenotypic expression
of thetrait, more the dominant allelesmore pronounced i sthe phenotypic expression/more
therecessiveallel esless pronounced isthe phenotypic expression = %2 x4

OR

[ 5Marks]|

Draw alabelled diagram of a“replicating fork” showingthepolarity.Why doesDNA

replication occur within such ‘fork’ ?

Name two enzymes involved in the process of DNA replication, along with their

prop 5 3

Template DNA
{parental strands)

3 \
Newly synthesised
o strands ;

Discontinuous
synthesis

Continuous
synthesis
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(Correct diagram with polarity of parental strandsand any other 31abels) =%2x 4

Sincetwo sirandsof DNA cannot be seperated initsentirelength dueto very high energy requirement
/ highamount of energy isrequired to break the hydrogen bondshol ding thetwo strandsthereplication
occursinsmall opening of DNA strandscalled the Replicationfork =1

(b) ) DNA dependent DNA polymerase, addsnucleotidesonly in5’ to 3’ directiongdare
very fast =%% x2

i) DNA ligase, joinsthediscontinuoudy synthesised DNA fragmentsduring replication
=5 x2
[SMarks]

25. (a) Listthedifferent attributesthat apopulation hasand not an individual organism.

(b) What ispopulation density? Explain any threedifferent waysthe populationdensity
can bemeasured, with the help of an exampleeach .

(@ Attributesof population

Birth rate, Death Rate, sex ratio,age pyramids/age distribution (any two) =Y2x 2
(b) Populationdensity -

Number of individualsper unit areaat agiventime/ period =1

1. Biomass/ % Cover, e.g Hundred Partheniumplantsand 1 huge banayan tree = %/2x2
2. ReativeDensity, e.gNumber of fish caught per trap from alake=%x2
3. Numbers, eg Human population=%2x 2
4. Indirect estimation, e.g without actually counting/seeing them e.g tiger census based on
pugmarksand fecal pellets =%2x 2
(Any three)
[ 5Marks]
OR

“Itisoften said that thepyramid of ener gy isalwaysupright. Ontheother hand thepyramid

of biomass can be both upright and inverted.” Explain with the help of examples and

sketches.
ANs. TC(Tertiary consumer) 10J(10% available)
SC (Secondary consumer) 100J (10% available)
PC (Primary consumer) 1000J(10% available)

1,000,000 J of Sunlight

Upright Pyramid of Energy : e.g of any Grassland food chain depicting energy transfer at each
trophiclevel =1+1
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26.

Ans.

Ans.

Ir'rophic level Dry welght (kg m

[ L SR

Upright Pyramid of Biomass: e.g grasdand food chain-grass—> rabbit —> fox —> Tiger

(Any other relevant example) = 1 for Diagram + %2 for example

Note:(If only two trophic levelsare drawn with dry weight mentioned correctly can be accepted)

PC 21

PP 4

Inverted Pyramid of Biomass. e.g agquatic ecosystemwheresmall standing cropof phytoplanktons

(@

()
@

supportslarge standing crop of zooplanktons=1for Diagram +¥2for example
[SMarks]

Plan an experiment and prepareaflow chart of the stepsthat you would follow to
ensurethat the seedsareformed only from the desired sets of pollen grains. Name
theexperiment that you carried out .

Writetheimportanceof such experiments.

Sdection of flowersfrom desired plants— emasculation— bagging— dusting of thepollens
onthestigmaof the flowersthat were bagged— flower rebagged — fruit formed
= 1%x%x6

Artificial Hybridisation=1

(b)  Production of superior/ improved varietiesof plants=1
[SMarks]
OR
Describe the roles of pituitary and ovarian hormones during the menstrual cyclein a
human female.
Pituitary hormones:

(Whenlevelsof FSH ishigh) FSH, inducesfollicular growth, secretion of estrogen by follicles,
(when LH surgeisthereinthemid of thecycle) lutinising hormones/LH, a ong with FSH leadsto
ovulation, and then formation of corpusluteum = ¥2x6

Ovarianhormone:

Estrogen, repair/proliferation of endometrium,
Progesterone, maintainsendometrium for implantation =%:x4
(Low level of progesteroneleadsto menstrua flow)

[5SMarks]
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