BIOLOGY (Theory)

Time allowed : 3 hours Maximum Marks: 70

4 N\
General Instructions:

(i) All questions are compulsory.

(i) The question paper consists of four sections A, B, C and D. Section A
contains 8 questions of one mark each, Section B is of 10 questions of two
marks each, Section C is of 9 questions of three marks each and Section D
is of 3 questions of five marks each.

(i) Thereis no overall choice. However, an internal choice has been provided
in one question of 2 marks, one question of 3 marks and all the three
questions of 5 marks weightage. A student has to attempt only one of the
alternatives in such questions.

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

QUESTION PAPER CODE 57/1/1
SECTION A

1. A bilobed, dithecousanther has 100 microspore mother cells per microsporan-

gium. How many male gametophytesthisanther can produce? [1 mark]
2. Mentiontwo functions of the codon AUG. [1 mark]
3. Namethe scientist who disproved spontaneous generation theory. [1 mark]

4.  Whatisit that preventsachild to suffer from adisease he/she isvaccinated
against? Give onereason. [1 mark]

5. Why istheenzyme cellulase used for isolating genetic material from plant cells
but not for animal cells? [1 mark]

6. Nameamolecular diagnostic technique to detect the presence of apathogenin
itsearly stage of infection. [1 mark]

7. If 8individualsin alaboratory population of 80 fruitfliesdied in aweek, then
what would be the death rate for population for the said period? [1 mark]
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10.

11.

12.

13.

14.

15.

16.

17.

Mention one positive and one negative application of amniocentesis.
SECTION-B

A moss plant produces alarge number of antherozoids but relatively only afew
egg cells. Why?

Mention thereasonsfor differencein ploidy of zygote and primary endosperm
nucleusin an angiosperm.

How does an el ectrostatic precipitator work to remove particul ate pollutants
released from the thermal power plants?

Namethetype of food chainsresponsiblefor theflow of larger fraction of energy
inan aguatic and aterrestrial ecosystem respectively. Mention one difference
between the two food chains.

How does atest-cross help in identifying the genotype of the organism? Explain.

Namethe host and the sitewhere thefollowing occur inthelife-cycle of amalarial
parasite:

(@ Formation of gametocytes
(b) Fusionof gametocytes

Honey collectionimproveswhen beehivesare kept in crop-fieldsduring flowering
season. Explain.

OR

How does addition of asmall amount of curd to fresh milk help formation of
curd? Mention anutritional quality that gets added to the curd.

Why istheintroduction of genetically engineered lymphocytesintoa ADA deficiency
patient not a permanent cure? Suggest apossible permanent cure.

How doesthefloral pattern of Mediterranean orchid Ophrys guarantee cross
pollination?
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18. Inthebiosphereimmensebiological diversity existsat all levelsof biological
organisation. Explain any two levelsof biodiversity.

SECTION - C

19. Draw alongitudinal section of apost - pollinated pistil showing entry of pollen
tube into amature embryo-sac. Label filiform apparatus, chalazal end, Hilum,
antipodal's, mal e gametes and secondary nucleus.

OR
Draw alabelled sectional view of seminiferoustubule of ahuman male.

20. During hisstudieson genesin Drosophilathat were sex-linked T.H. Morgan
found F2 - population phenotypic ratios deviated from expected 9: 3: 3: 1.
Explainthe conclusion hearrived .

21. Describetheinitiation processof transcriptionin bacteria.
22. Explain convergent and divergent evolution with the help of one example of each.

23. Namethetype of human cell HIV attackson itsentry into the body. Explain
the eventsthat occur in the cell which further lead to cause immunodeficiency
syndrome.

24. Explaintheeffortswhich must be put intoimprove health, hygiene and milk yield of
cattleinadairy farm.

25. ldentify a, b, c, d, eandf in thetable given below:

Organism Bioactivemolecule Use
1. | Monascus perpureus (yeast) a b
2. o d antibiotic
3. e CyclosporinA f

26. EcoRlisusedto cut asegment of foreign DNA and that of avector DNA to
form arecombinant DNA. Show with the help of schematic diagrams.
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27.

28.

29.

0

(i)

The set of palindronic nucleotide sequence of base pairsthe EcoRI will
recognisein both the DNA segments. Mark the siteat which EcoRI will
act and cut both the segments.

Sticky endsformed on both the segmentswherethetwo DNA segments
will join later to form arecombinant DNA.

How does RNA interference help in devel oping resistance in tobacco plant
against nematodeinfection?

(b)
(©)

SECTION -D
How does achromosomal disorder differ from aMendelian disorder?
Name any two chromosomal aberration associated disorders.

List the characteristics of the disorders mentioned abovethat helpintheir
diagnosis.

OR

Fitness is the end result of the ability to adapt and get selected by Nature.
Explain with suitable example.

When and where are primary oocytes formed in a human female? Trace the
development of these oocytestill ovulation (in menstrual cycle). How do
gonadotropinsinfluencethis devel opmental process?

(@

(b)
(©)

OR

Explainthe eventstaking place at thetime of fertilization of anovumina
humanfemae.

Trace the devel opment of the zygote upto itsimplantation in the uterus.

Nameand draw alabelled sectional view of the embryonic stagethat gets
implanted.
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30.

10.

Draw and explain alogistic curvefor apopulation of density (N) at time (t)
whose' intrinsic rate of natural increaseis (r) and carrying capacity is (k).

OR

Describe the process of decomposition of detritus under the following heads:
Fragmentation; leaching; catabolism; humification and mineralization.

QUESTION PAPER CODE 57/1
SECTION A

Mention the site where syngamy occursin amphibians and reptilesrespectively.
How is snow-blindness caused in humans?

Name one autosomal dominant and one autosomal recessive Menddian disorder
in humans.

How isthe action of exonuclease different from that of endonuclease?

Indiahas more than 50,000 strains of rice. Mention the level of biodiversity it
represents.

M ention theinformation that the health workers derive by measuring BOD of a
water body.

Name the enzyme involved in the continuous replication of DNA strand.
Mention the polarity of the template strand.

Offsprings derived by asexual reproduction are called clones. Justify giving two
reasons.

SECTION B

Mention therole of ribosomesin peptide-bond formation. How does ATP
facilitateit ?

How do copper and hormonereleasing 1UDs act as contraceptives? Explain.
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11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

If you squeeze a seed of orange you might observe many embryos of different
sizes. How isit possible? Explain.

A recombinant DNA isformed when sticky ends of vector DNA and foreign
DNA join. Explain how the sticky ends are formed and get joined.

()  Mentionthe number of primersrequired in each cycle of polymerase
chain reaction (PCR). Writetherole of primersand DNA polymerasein
PCR.

(i)  Givethe characteristic feature and source organism of the DNA polyme-
rase used in PCR.

Definetheterm ‘ health’. Mention any two waysof maintaining it.
OR

Why does adoctor administer tetanus antitoxin and not atetanusvaccineto a
childinjuredin aroadside accident with ableeding wound? Explain.

Giving two reasons explain why thereis more species biodiversity in tropical
latitudesthan in temperate ones.

Name an opioid drug and its source plant. How does the drug affect the human
body?

Mention the major cause of air pollution in metro cities. Write any three ways
by which it can be reduced.

How did Eli Lilly synthesisethe human insulin? Mention one difference between
thisinsulin and the one produced by the human pancreas.

SECTION C

(i)  Write the characteristic features of anther, pollen and stigma of wind
pollinated flowers.

(i) How doflowersrewardtheir insect pollinators ? Explain.

(i)  Why are grasshopper and Drosophila said to show male heterogamity ?
Explan.
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21.

22.

23.

24.

25.

26.

(i) Explainfemale heterogamity with the help of an example.

In aseriesof experiments with Sreptococcus and mice F. Griffith concluded
that R-strain bacteria had been transformed. Explain.

(@ How doestheHardy - Weinberg'sexpression (p2 + 2pq+ g2 =1) explain
that genetic equilibriumismaintained in apopulation?

(b) Listany twofactorsthat can disturb the genetic equilibrium.

Mention the name of the causal organism, symptoms and the mode of transmi-
ssion of the disease Amoebiasis.

(i) Mentionthe property that enables the explantsto regenerateinto anew
plant.

(i) A bananaherbisvirus-infected. Describe the method that will help In
obtaining healthy banana plantsfrom this diseased plant.

Mention the product and its use produced by each of the microbes listed
bel ow:

(i) Sreptococcus
(i) Lactobacillus
(i)  Saccharomyces cerevisiae

(i)  Nametheorganisminwhichthevector shownisinserted. to get the copies
of the desired gene.

(i)  Mentionthearealabelledinthevector responsiblefor controlling the copy
number of theinserted gene.

(i) Nameand explaintherole of aselectable marker in the vector shown.
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27.

28.

29.

OR

Nametheinsect pest that iskilled by the products of cry [Ac gene. Explain
how the gene makesthe plant resistant to the insect pest.

How do organismslike fungi, zooplanktons and bears overcome the tem-
porary short-lived climatic stressful conditions? Explain.

SECTION D

Describe in sequence the eventsthat |ead to the devel opment of a3-celled pollen
grain from microspore mother cell in angiosperms.

OR

(@) Giveaschematic representation showing the events of spermatogenesisin
humanmale.

(b) Describethe structure of ahuman sperm.
(@ Statethelaw of independent assortment.

(b)  Using Punnett Square demonstrate the law of independent assortment in
adihybrid crossinvolving two heterozygous parents.

OR
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30.

How did Alfred Hershey and Martha Chase arrive at the conclusion that DNA
isthe genetic material? 5

(@ Why are herbivores considered similar to predatorsin the ecol ogical con
text?Explain.

(b) Differentiate between thefollowing interspecific interactionsinapopul ation:
()  Mutuaismand Competition
(i) Commensalismand Amensalism 5
OR
(@) Tracethesuccession of plantson adry barerock.

b) How does phosphorus cyclediffer from carbon cycle? 4+1
( phosp y y
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M ar king Scheme 6 Biology (Theory)

General Instructions :

The Marking Scheme and mechanics of marking

1

10.

12.

13.

14.

In the marking scheme the marking points are separated by commas, one oblique line
(/) indicates acceptable dternative, two obliques (/) indicate compl ete acceptabl e dlternative
set of marking points.

Any wordg/phrases given within brackets do not have marks.

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

In any question exclusively on diagram no marks on any description. But in questionson
descriptions, same vaue points may be marked on the diagrams as a subsitute.

All awarded marks are to be written in the left hand margin at the end of the question or
its part.

Placeatick (v') inred directly on the key/operative term or ideaprovidedif itisin correct
context. Place “Half-tick” 2 wherever there is%2 mark in the marking scheme. (Do not
place tick indiscriminately just to show that you have read the answer).

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

Add upticksor the half ticksfor a part of the question, do the calculation if any, and write
the part total or the question total in the left hand margin.

Add part totals of the question and write the question tota at the end. Count all theticks
for the entire question as arecheck and draw a circle around the question total to confirm
correct addition.

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

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

In questions where only a certain number of items are asked evaluate only that many
numbers in sequence as is asked ignoring al the extra ones even if otherwise correct.

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

Points/answer given in brackets in marking scheme are not so important and may be
ignored for marking.
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Ans

Ans

Ans.

Ans

Ans

Ans

Ans

Ans

QUESTION PAPER CODE 57/1/1
EXPECTEDANSWERSVALUE POINTS

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

A bilobed, dithecousanther has 100 microsporemother cellsper microsporangium. How
many malegametophytesthisanther can produce?

1600

[1 mark]
M ention two functionsof thecodon AUG.
Initiator Codon, codesfor Methionine=%2+ %2

[1 mark]
Namethe scientist who disproved spontaneous gener ation theory.
LouisPasteur (If only Pasteur =%%)

[1 mark]

What isit that preventsachild to suffer from adisease he/sheisvaccinated against ? Give
one reason.

Antibodiesproduced , killspathogen/ destroysantigen
/I providesimmunity against pathogen="%2+%2
[1 mark]

Why istheenzymecellulase used for isolating genetic material from plant cellsbut not for
animal cells?

Animal cellsdo not have cellulose cell walls; (hence do not need the enzyme) , plant cell have
celuloseintheir cell wall; (hence need enzymeto break it down) =%2+ %%

[1 mark]

Name a molecular diagnostic techniqueto detect the presence of a pathogen in itsearly
stage of infection.

Recombinant DNA technology / Polymerase Chain Reaction (PCR) / ELISA Anyone=1
[1 mark]

If 8individualsin alaboratory population of 80 fruitfliesdied in aweek, then what would be
thedeath ratefor population for thesaid period ?

0.1, individualsper fruitfly per week =%+ %2
[1 mark]

M ention one positive and one negative application of amniocentesis.
To detect genetic disorder, may lead to (illegd) femalefoeticide =2+ Y%
[1 mark]
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Ans

10.

Ans

Ans

12.

Ans

13.

Ans

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

A mossplant producesalargenumber of antherozoidsbut relatively only afew egg cdlls.
Why ?

Eggs are stationary / non-motile within the plant body / antherozoids carried by water , lostin
transt =¥2x 4

[ 2marks]

Mention thereasonsfor differencein ploidy of zygoteand primary endosper m nucleusin
an angiosper m.

Zygoteformed by thefusion of malegamete (n) and egg cell (n) , hencediploid (2n) =42+ %2

Primary endosperm nucleusformed by thefusion of two polar nuclel / secondary nucleus(n+n) and
male gamete (n) , hencetriploid (3n) =%+ %

[1+1=2marks]

How doesan electrostatic precipitator work toremoveparticulatepollutantsreleased from
thethermal power plants?

Electrodewiresat severa thousand voltsproduce acoronathat rel easeselectrons, eectronsattach
todust particles, (dust particles) become negatively charged , are attracted to collecting plates, low
velocity of air help settling of dust = %2x 4

[2 marks]

Name the type of food chains responsible for the flow of larger fraction of energy in
an aquatic and aterrestrial ecosystem respectively. Mention one difference between the
twofood chains.

Aquatic ecosystem - Grazing Food Chain/ GFC =%
Terrestrial ecosystem - Detritus Food Chain/ DFC =%

Difference : GFC beginswith phytoplanktons/ producerswhereas DFC beginswith dead organisms
/ detritus=1

[1+1=2marks]
How doesatest-cross help in identifying the genotype of the organism ? Explain.

Crossbetween an organism with unknown genotype (expressing dominant trait) , and an organism
with recessivetrait (homozygous) = %2+ Y2

If al offsprings show dominant trait the organismishomozygous (dominant) , if haf organismsshow
dominant and half recessive then the organi smis heterozygous (dominant) =% + %

[1+1=2marks]
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14.

Ans

15.

Ans

16.

Ans.

17.
Ans.

18.

Ans

Namethehost and the sitewherethefollowing occur in thelife-cycle of amalarial para-
site:
(@ Formation of gametocytes
(b) Fusion of gametocytes
(@ Human,RBC=%+%
(b) Female Anopheles(mosquito) , intestine=%2+ %

[1+1=2marks]
Honey collection impr oveswhen beehivesar ekept in crop-fieldsduring flower ing season.
Explain.

Beesvisit flowersfor collecting nectar / pollen (for honey) , more the number of flowers (during
flowering season) larger isthe nectar / pollen collection (hence more honey production) =1+ 1

[2 marks]
OR

How doesaddition of asmall amount of curd tofresh milk help in formation of curd? Mention
anutritional quality that getsadded tothecurd.

Inoculum or starter contains (millions) of LAB which multiply at asuitabletemperature, produce
acids/ lactic acid that coagul ates, and partialy digeststhemilk proteinsthus converting milk to curd,
italsoimprovesitsnutritional quality (of milk) by increasingvitaminB,, =%2x 4

[2 marks]

Why is the introduction of genetically engineered lymphocytes into an ADA deficiency
patient not a per manent cure ? Suggest a possible per manent cure.

Lymphocytesnot immortal / short lived , hence patient requiresperiodicinfusion of such geneticaly
engineered lymphocytes, however if agene producing ADA isisolated from marrow cells, and
introduced into the cellsat early embryonic stagesit could be apermanent cure=%2x 4

[2 marks]

How doesthefloral pattern of M editerranean or chid Ophrys guar antee crosspollination?

Onepetal of Ophrys resemblesthe female of abee, male beesare attracted to it / perceivesit as
female, pseudocopulates, same mal e bee pseudocopul ates with another flower of Ophrysand
pollinationiscompleted=%2x 4

[2 marks]

Inthebiosphereimmensebiological diversity existsat all levelsof biological or ganisation.
Explain any two levelsof biodiversity.

() Geneticdiversity: A single species might show high diversity at the genetic level over its
distributional range. Thegenetic variation shown by themedicinal plant Rauwolfiavomitoria
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19.

growingin different Himalayan ranges might beintermsof the potency and concentration of
theactive chemical (reserpine) that the plant produces. Indiahas morethan 50000 genetically
different strainsof riceand 1000 varietiesof mango/ any other exampleexplained

(i) Speciesdiversity: Thediversity at the specieslevel. For example, theWestern Ghatshavea
greater amphibian speciesdiversity thanthe Eastern Ghats.

(i) Ecological diversity: Attheecosystemlevel, India, for instance, withitsdeserts/ rainforests
/ mangroves/ coral reefs/ wetlands/ estuaries/ and a pine meadows hasagreater ecosystem
diversity than a Scandinavian country likeNorway (Anytwo)=1+1

[2 marks]

SECTION C
Q. Nos. 19 - 27 are of three marks each

Draw alongitudinal section of apost - pollinated pistil showing entry of pollen tubeintoa
matureembryo-sac. L abe filiform appar atus, chalazal end, hilum, antipodals, malegametes
and secondary nucleus.

Chalazal end =%

Antipodals =2

Secondary nucleus =%

. Filiform apparatus = 1
Y2= Hilum PP ?

Male gametes =14
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OR

Draw alabelled sectional view of seminifer oustubuleof ahuman male.

Spermatozoa = %

Secondary
spermatocyte = 72

: _— Primary N
. SpErmatoeye =%

i~ Sertoli cell = %

[Y2x 6 = 3 marks]

20. During his studies on genes in Drosophila that were sex-linked T.H. Morgan found F, -
population phenotypic ratios deviated from expected 9:3:3: 1. Explain the conclusion he
arrived at.

Ans. () Linkage, genesonthesamechromosomewereeither closely associated or far apart

(i)  Higher percentageof parental combination and fewer percentage of recombinantsare observed
when two genesarelocated very close/ tightly linked on the same chromosome

(i)  Higher percentageof recombinantsand fewer percentage of parental combinationsareobserved
when two genesarelocated far apart / loosely linked on the same chromosome=1x 3

[3marks]

21. Describetheinitiation processof transcription in bacteria.

Ans. (DNA dependent) RNA polymerase, bindstothepromoter , a5’ end, associatestransiently with
initiation factor / sigmafactor , using nucleoside triphosphates as substrate , and energy initiates
transcription= Y2 x 6

[3marks]

22. Explain convergent and diver gent evolution with the help of one exampleof each.
Ans. Convergent - different structuresevolvinginthesamedirection indifferent organisms=1

eg. wingsof butterfly and of birds/ eye of octopusand of mammals/ theflippersof penguinsand
dolphins/ sweet potato and potato. Any one = [J
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23.

Ans

24,

Ans

25.

Ans

26.

Divergent - Samestructureevolvingin different directionsin different organisms =1
eg. fordimbsof whales, bats, cheetah and humans/ivertebrate heartsor brainsthornsof Bougainvillea
and tendrilsof cucurbita. Any one = [

[1%2+ 1%2= 3 marks]
Name the type of human cell HIV attackson itsentry into the body. Explain the events
that occur in thecell which further lead to causeimmunodeficiency syndrome.
Macrophages=">
Virusentersamacrophage where RNA genome of theviruswith the help of reversetranscriptase,
replicatestoformaviral DNA , vird DNA incorporatesinto host cell’'sDNA , directsinfected cells
to producevirusparticles, Thesevirusparticle entersthehel per T-lymphocytesrepestedly to produce
progeny virusesthusdecreasing their number drastically =%2x 5=2%

[Y2+ 22 = 3 marks]

Explain theeffortswhich must beput intoimprovehealth, hygieneand milk yield of cattle
inadairy farm.

Should betaken to veterinary doctor , housed well , have adequate water , be maintained disease
free, feeding should be carried out keeping quality , and quantity of fodder in mind , maintain
stringent cleanlinessand hygiene Any six = [16

[3marks]
Identify a, b, ¢, d, eand f in thetable given below :
Organism Bioactive molecule Use
1. | Monascus purpureus (yeast) __a _ b
2. __c _d antibiotic
3. __e CyclosporinA __f
a- Statins=%

b - Blood cholesterol lowering agent =%
¢ - Penicillium notatum = V4

d-Penicillin =%
e - Trichoderma polysporum = %2
f - Immuno-suppressive agent in organ transpl ant patients =%
[¥2x6 = 3 Marks]

Eco RI is used to cut a segment of foreign DNA and that of a vector DNA to form a
recombinant DNA. Show with thehelp of schematic diagrams.

() Theset of palindronic nucleotide sequence of base pairsthe Eco RI will recognisein
both the DNA segments. Mark the site at which Eco RI will act and cut both the
segments.

222



(i) Sicky endsformed on both the segmentswherethetwo DNA segmentswill join later
toform arecombinant DNA.

Ans. Palindronic sequence GAATTC =%

ACTion o HAess e o enyie

1/, — The e cuts baodh DG okl cuis the %4 bebeern hasrs
/2 sirarki= af Lhe aanme slle G omndd & amly when Lhe sogustse = 1/2
OANTTC & presenil in e DINA

Voo OO Foreign 1IRLA,

PAY/,\"¢ ':4:': :I': :-'-_':f-:_l'?- -H—H{‘ /]
PN/ N ""W

icky T .-'I

_1/2 DINA fragmierils join ol sibeky 2 —]/2

[Y2x 6 = 3 marks]
27. HowdoesRNA interferencehelp in developing resistancein tobacco plant against nematode
infection ?

Ans With RNA interference (RNAI) technique transgenic tobacco plant i s protected against nematode /
Meloidegyne incognitia using Agrobacterium as the vectors , nematode-specific genes were
introduced into the host plant , it produces both sense & anti senseRNA |, these2 RNAsformds
RNA, it slencesspecificmRNA of nematode (no protein synthesis/ notrandation) , hencenematode
cannot surviveintobacco plant =%2x 6

[3Marksg|

SECTION-D
Q. Nos. 28 - 30 are of five marks each
28. (a) Howdoesachromosomal disorder differ from aMendelian disorder ?
(b) Nameany two chromosomal aberration associated disorders.
(o) Listthecharacteristicsof thedisordersmentioned abovethat help intheir diagnosis.

Ans. (@) Mendeiandisordersare mainly determined by alteration or mutation in the single gene,
chromosomal disordersare dueto absence/ excess / abnormal arrangement of oneor more
chromosomes=12+ %

(b) Turner’'ssyndrome, Klinefelter’ssyndrome, Down’ssyndrome ( NameAnytwo) =1+ 1
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Ans.

29.

Ans.

() Turnerissyndrome: (XO) Suchfemaesare sterileasovariesarerudimentary besides other
featuresincluding lack of secondary sexual characters.

Klinefdterissyndrome: (XXY) Suchanindividua though hasover al masculinedevel opment
but feminine devel opment ( devel opment of breast i.e Gynaecomastia) isa so expressed. Such
individud aregerile.

Downissyndrome: (Trisomy of 21) Theaffectedindividua isshort statured with small round
head , furrowed tongue and partially opened mouth. Palmisbroad with characterisitic pam
crease. Physical -psychomotor and mental development isretarded.

Characteristicsof Any two disordersnamed and evaluated above =1+1
[1+2+2=5marks]

OR

Fitnessisthe end result of the ability to adapt and get selected by Nature. Explain with
suitableexample.

Industrial Melanism : Before industrialisation started in England it was observed , there were
morewhite-winged peppered moth , ontreesthan dark winged moth , but after industrialisation,,
therewere more dark-winged mothsin the samearea, predators spot amoth against acontrasting
background , post industrialisation the tree trunks became dark dueto industrial smokeand soot ,
Under thiscondition the white-winged moth did not survive, dueto predators, but the dark-winged
moth managedto survive.

/1 or any other example explained under thefollowing headsin thetext book - fitness, selectionand
adaptation.

[5 marks]

When and whereareprimary oocytesformed in ahuman female? Tracethe devel opment
of these oocytestill ovulation (in menstrual cycle). How do gonadotropinsinfluencethis
developmental process ?

During embryonic development , infoeta ovary =%+ %

Each primary oocyte getssurrounded by alayer of granulosacellsandiscalled aprimary follicle,
large number of these primary follicles degenerate from birth to puberty , primary follicles gets
surrounded by more granulosacellsand anew thecaand isnow called secondary folliclewhich
trandformtotertiary folliclethat hasafluid filled cavity called antrum, it completesitsfirst meiotic
divisonwhichresultsintheformation of alarge haploid secondary oocyte and atiny first polar
body , tertiary follicle changesinto mature Graafianfollicle (secondary oocyteformsnew membrane
caled zonapellucida) , which rupturesto release ovum (thisiscaled ovulation) =%2x 6

Gonadotropins(LH and FSH) helpinfollicular development , LH surgeinducesovulation. = %2+ %2
[1 +3+1=5markg]
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@)
()

©
Ans. (9

()

OR

Explain the events taking place at the time of fertilization of an ovum in a human
female.

Tracethedevelopment of thezygoteuptoitsimplantationin theuterus.
Nameand draw alabelled sectional view of theembryonic stagethat getsimplanted.

During fertilization asperm comesin contact with the zonapellucidalayer of the ovum and
induces changesin themembrane, thisblocksthe entry of additional spermsand only one
sperm canfertiliseand ovum, thesecretionsof acrosomehe pthe sperm enter into thecytoplasm
of theovum through zonapellucidaand the plasmamembrane,, soon the hapl oid nucleus of
the sperm and the ovum fuse together toform adiploid zygote=%x 4

Zygotemovesthrough theisthmusof the oviduct and undergoescleavageand it movestowards
the uterusto form blastomeres, the embryo with 8 - 16 blastomeresiscalled morulawhich
continuesto divideand transformsinto ablastocyst asit movesfurther intothe uterus, Itis
arranged into an outer layer called trophoblast and an inner cell mass, the trophoblast get
attached to theendometrium and inner cell massgetsdifferentiated into theembryo the uterine
cell dividesrapidly and coversthe blastocystswhich get embedded into the uterus. (Thisis
caledimplantation) =%2x 4

Inner cell mass =156

Trophoblast =2

[2+2+1=5marks]

30. Draw and explain alogistic curvefor apopulation of density (N) at time(t) whoseintrinsic
rateof natural increaseis(r) and carrying capacity is(k).

Ans. A populationgrowing inahabitat with limited resources show initidly alag phase, thisisfollowed
by phasesof acceleration and deceleration , and finally an asymptote when the popul ation density
reachescarrying capacity (K) ,A plot of N inrelationtotime (t) resultinasigmoid curve (Verhulst
- Pearl Logistic Growth) = %2x 4

dN
dt

)
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Ans.

1/2:

Population density (N) ——>

Yax 4

o= Time (t)

[2+ 1+ 2=5markg]
OR

Describethe processof decomposition of detritusunder thefollowing heads: Fragmentation;
leaching; catabolism; humification and mineralization.

Fragmentation : Breakdown of detritusinto smaller particles

Leaching : Water solubleinorganic nutrientsgo down into the soil horizon and get precipitated as
unavailablesats

Catabolism : Bacteria and funga enzymes degrade detritusinto s mpler inorgani c substances

Humification : It leadsto the accumulation of adark coloured amorphous substance called humus
that ishighly resistant to microbia action and undergoes decomposition at an extremely dow rate

Mineralization : The humusisfurther degraded by somemicrobesand releaseinorganic substances
by this process

[1x5=5marks]
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QUESTION PAPER CODE 57/1
EXPECTEDANSWERSVALUE POINTS

SECTION A

Q.Nos. 1 - 8 are of one mark each.

1. Mention thesite where syngamy occursin amphibiansand reptilesrespectively.
Ans Amphibians—outsidethebody / in external medium=122
Reptiles—insidethebody =2
[Y2+ %=1 Mark]
2.  Howissnow-blindnesscaused in humans?
Ans Highdoseof UV-B radiation, inflammation of cornea =%2+ %2
[1 Mark]
3. Nameoneautosomal dominant and one autosomal recessive Mendelian disorder in
humans.
Ans Autosoma dominant—Myotonic dystrophy =%
Autosomal recessive— Phenylketonuria/ sicklecell anaemia/ cysticfibross/ Thalesemia=%

[1 Mark]
4. How istheaction of exonuclease different from that of endonuclease ?
Ans Exonuclease: removes nucleotidesfrom theendsof DNA molecules=%
Endonuclease: makescut at specific positionwithinaDNA =%
[1 Mark]

5. Indiahasmorethan 50,000 strainsof rice. Mention thelevel of biodiversity it represents.
Ans GeneticBiodiversty
[1 Mark]
6. Mention theinformation that the health workersderive by measuring BOD of a water
body.
Ans A measureof organic waste matter present inthewater, greater the BOD moreisitspolluting
potential =%+ Y%
[Y2+ Y2 =1 Mark]
7. Name the enzyme involved in the continuous replication of DNA strand. Men-
tion thepolarity of thetemplate strand.
Ans (DNA dependent) DNA polymerase 3 —>5 =%+
[Y2+ Y2=1 Mark]
8. Offsprings derived by asexual reproduction are called clones. Justify giving two
r easons.
Ans Morphologicaly (structuraly) smilar, genetically identical =%2+Y%
[Y2+ Y2 =1 Mark]
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9.
Ans

10.
Ans

ANs

12.

ANs

13.

ANs

14.

SECTION B
0O.Nos. 9 - 18 are of 2 marks each.

Mention theroleof ribosomesin peptide-bond for mation. How doesATP facilitateit ?
Providesthe sitesfor thebinding of amino acid, actsasacatalyst (23Sr RNA) for theformation of
peptide bond = Y2+ %

ATPprovidestheenergy for thebond formation =1

[1+1=2Marks]

How do copper and hor monereeasing lUDsact as contraceptives ? Explain.
Copper releasing lUDs- Increase phagocytosis of sperms, supress sperm mobility, supressthe
fertilising capacity of sperm (Any two) =%+ %
Hormonereleasing |UDs- Increase phagocytosisof sperms, supress sperm mobility, supressthe
fertilisng capacity of sperm , makethe uterus unsuitablefor implantation, makethe cervix hostileto
the sperms (Any two) =%+ %

[1+1=2Marks]

If you squeeze a seed of orange you might observe many embryos of different sizes. How
isit possible ? Explain.
Someof thenucellar cells, surrounding embryo sac divide, protrudeinto the embryo sac, develop
into the embroysthus each seed contains many embryosof different sizes=2x4

[Y2x 4 =2 Markg|

A recombinant DNA is formed when sticky ends of vector DNA and foreign DNA join.
Explain how thesticky endsareformed and get j oined.

Restriction enzymes cut the DNA sequencealittle away from the centre of the palindrome site but
between the same two bases on the opposite strands, |eaving single stranded portions at the ends
these over hanging stretchesare called sticky endson each strand. They form hydrogen bondswith
the complementary cut counterparts, facilitatesthe action of ligase enzymesto join theforeign and
thevector DNA strands= %2x 4

[Y2x 4 =2 Markg|

(i) Mention the number of primers required in each cycle of polymerasechain
reaction (PCR). Writetheroleof primersand DNA polymerasein PCR.

(i) Givethecharacteristicfeatureand sourceorganism of the DNA polymeraseused in
PCR.

() 2setsof primers, DNA polymerisation/ extendsthe primersusing the nuclectides=%2+ %
(i)  Thermostable/ remain active during high temperatureinduced denaturation of DNA,
Thermus aquaticus = Y2 + %2
[1+1=2Marks]

Definetheterm éhealthi. Mention any two ways of maintainingit.
OR
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Why doesadoctor administer tetanusantitoxin and not atetanusvaccinetoachild injured
in aroadsideaccident with ableedingwound ? Explain.
Ans Stateof complete physical mental and socia well being =1
Baancediet, persona hygiene/ regular exercise (Any two) =%2+%
[1+1=2Marks]
OR
Tetanusisadeadly diseaserequiring aquick immune response, so preformed antibodiesare
injected directly =1+1
[2 Marks]

15. Givingtworeasonsexplain why thereismor e speciesbiodiversity in tropical latitudesthan
in temper ate ones.
Ans Remainrelatively undisturbed for millionsof yearssolonger timefor diversfication
. L ess seasonal / more constant / predictable weather
. Moresolar energy availablefor productivity
(Anytwo)=1+1
[1+1=2Marks]

16. Namean opioid drugand its sour ce plant. How doesthe drug affect the human body ?
Ans Heroin(smack) / morphine=%2
Poppy plant / Papaver somniferum =%
Bindswith opioid receptorsin CNS/ gastrointestinal tract , and d owsdown the system/ depressent
=%+Y
[Y2+Y2+1=2Marks|

17. Mentionthemajor causeof air pollution in metrocities. Writeany threewaysby which
it can bereduced.
Ans Automobiles=%2

Using catalytic converters, application of stringent pollution level norms, switching over to CNG as
fuel, phasing out old vehicles, using unleaded petrol, using low sulphur petrol or diesel
(Anythree) =%x 3

[Y2+ 1¥2= 2 Marks]

18. Howdid Eli Lilly synthesisethe human insulin ? M ention onediffer ence between this
insulin and theone produced by thehuman pancr eas.

Ans Produce proinsulin chain A and chain B using separate DNA sequences introduced in the
plasmidsof E.coli, extracted, combined by disul phide bond producesmatureinsulin=%2x 3
Insulin produced by human pancreashas an additional C peptide=2

[1¥2 + Y2 = 2 Marks]
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19. (i)
(ii)
Ars ()

20. (i)
(ii)
Ars ()

(i)

SECTION C
Q.Nos. 19 - 27 are of 3 marks each.

Writethecharacterigticfeatur esof anther, pollen and stigma of wind pollinated flowers.
How doflowersreward their insect pollinators? Explain.
Pollen - light/ large number / non sticky;,
Anther —well exposed
Stigma- large/ feathery / open/ sticky =%2%3
Provides nectar / food for the larvae / pollen grains / safe place to lay eggs
(Any three) =12 x3
[ Y2+ 1¥2= 3 Marks]

Why aregrasshopper and Drosophila said to show maleheterogamity ? Explain.

Explain femaleheter ogamity with the help of an example.

In grasshopper maleshaveone X only (XOtype) , in Drosophila maeshave one X and one

Y (XY type) - Maesin both produce 2 different kinds of gametes so heterogametic

=Yo+%+1

In birdsfemal e has ZW, produce two kinds of gametes and so heterogametic =2+ %%
[2+1=3Marks]

21. Inaseriesof experiments with Streptococcusand miceF. Griffith concluded that R-strain
bacteria had been transfor med. Explain.

Ans Sdrainbacteriawheninjected - micedie, R- micelive, heatkilled S- micelive, heat killed S+ live
R-micedie, recoveredliving S from dead mice, R strain bacteriahad been transformedto Sstrain
by the genetic material of heat killed Sstrain =%2x 6

22. (a)

()
Ans (a)

()

[Y2x 6 = 3 Marks]

How doesthe Har dy - Weinber gis expression (p? + 2pg+ g2 = 1) explain that genetic
equilibriumismaintained in apopulation ?
List any twofactor sthat can disturb thegenetic equilibrium.

Genefrequenciesin apopulation are stable, congtant from generation to generation, until some
changein frequency happens, dueto somefactor =%2x 4

genemigration/ geneflow / genedrift/ mutation/ genetic recombination / natural selection
(Anytwo) =%x 2

[2+1=3Marks]

23. Mention thename of the causal or ganism, symptomsand the mode of transmission of the
disease Amoebiasis.

Ans Entamoeba histolytica =1

Condtipation/ abdominal pain/ cramps/ mucous stool / stool with blood clots (Any two)
- 1/2 + 1/2
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Houseflies carrier from faecesto person viafood products/ contaminated water =1
[1+1+1=3Marksg]

24. (i) Mentiontheproperty that enablesthe explantstoregenerateinto a new plant.
(i)  Abananaherbisvirus-infected. Describethemethod that will help in obtaining healthy
bananaplantsfrom thisdiseased plant.
Ans (i) Totipotency =1
(i)  Extract thediseasefreemeristem, invitro cultureto get virusfreeplants=1+1
[1+2=3Marks]

25. Mentiontheproduct and itsuse produced by each of themicrobeslisted below :
(i)  Streptococcus
(i)  Lactobacillus
(iii)  Saccharomyces cerevisiae
Ans ()  Streptokinase, clotbuster / dissolvesclot from blood vessels=2+ Y2
() Lacticacid, coagulatesmilk/partia digestion of milk proteins=%2+ %2
(i)  Ethyl alcohol + CO, , fermentsdoughto make bread/ idli = %2+ %2
[1+1+1=3Marksg]

26. (i) Namethe organism in which the vector shown isinserted to get the copies of the
desired gene.
(i) Mentionthearealabelled in thevector responsiblefor controlling the copy number
of theinserted gene.
(ii) Nameand explain therole of a selectable marker in thevector shown.

EcoR I- C]a!‘l Hind III

Pvu 1

Pst I BamH I

. mpR tetR o

pBR322 rl ||!_ Sal T

OR

Nametheinsect pest that iskilled by the productsof cry | Ac gene. Explain how the
gene makesthe plant resistant to theinsect pest.
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Ans

21.

AnNs

28.

ANs

() Escherichiacoli/E.coli =1

() ori=1

(i) ampR isthemarker genethat helpsinidentification and elimination of the non transformant
growinginampicillinmedium/ selectively permitting thegrowth of thetransformant resstant to
ampicdillin=1
I/ tetRisthe marker genethat helpsinidentification and elimination of the non transformant
growing intetracyclinemedium/ selectively permitting thegrowth of thetransformant resistant
totetracyline=1

[1+1+1=3Markg|

OR

Meloidegyne incognitia =1

Thegene( cry IAc) produces crystalsof insecticidal protein whichisinactive protoxin, whenthe
bollworm eatsthe protoxin theakaline pH of the gut activatesit , activated protoxin bindsto the
midgut epithelia cells, createspores/ causesswelling/ causeslysis/ killstheworm =%2x 4

[1+2=3Marks]

How do organismslikefungi, zooplanktonsand bears over comethetemporary short-
lived climatic stressful conditions? Explain.

Fungi - producethick walled sporesto survive unfavourable condition=1
zooplanktons- diapause to suspend devel opment =1
bear —undergo hibernationinwinter =1
[1+1+1=3Marksg]

SECTION D
Q.Nos. 28 - 30 are of 5marks each.

Describe in sequencethe eventsthat lead to the development of a 3-celled pollen
grain from microsporemother cell in angiosper ms.

OR

(@ Giveaschematicrepresentation showing the eventsof sper matogenesisin human
male.

(b) Describethestructureof ahuman sperm.
Microspore mother cell , meiosis, 4 haploid microspores, tetrad , Each micorsporeisapollen
grain, withtwolayered wall - outer exine (made of sporopollenin) and inner intine (made up of
celluloseand pectin), pollen grain contain onelarger vegetativecell , and asmaller generativecdll ,
whichdividesmitoticaly , into two malegametes=%2x 10

[V2x 10 =5 Marks]

OR

232



@

At Puberty (%2)
Spermatogonia o

lMitnsis (*2)

differentiation
Primary spermatocytes

1st meiotic
division (12)
Secondary spermatocytes
2nd meiotic
division (%2)
Spermatids l l

lDﬂ'ferentiatlun l l
@31 )
Spermatozoa(ls) =% x6

(b) Sperm-—enveloped by plasmamembrane
Head —haploid nucleus, acrosomeswith enzymes
Middle piece—with mitochondria
tail =%x4
/I 1f illustrated with the above labellings correctly - marksto be awarded
[ 3+2=5Markg|

29. (a) Satethelaw of independent assortment.

(b) Using Punnett Squar edemonstratethelaw of independent assortment in adihybrid
crossinvolving two heter ozygouspar ents.

OR

How did Alfred Her shey and Martha Chasearriveat theconcluson that DNA isthegenetic
material ?

Ans (@ Whentwo pairsof traitsare combined in ahybrid, segregation of one pair of character is
independent of the other pair of characters=1
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(b)

Parents Eound yellow RmmdyﬂMW'(U
Rr¥y X Rriy

Progeny

Both parental typeand recombinant types are observed to show that genesfor the colour and genes
for the shape of seeds segregateindependently during gameteformation =1

[1+3+1=5Markg|
OR

Hershey and Chase grew some virusesin amedium that contai ned *2P radi oactive phosphorus,
theseweredlowed toinfect E. coli, medium was agitated in ablender viral coatsand the bacterial
cdlswithvira particleswhere separated by spinning theminacentrifuge, inthiscaseno radioactivity
inthe supernatant asthe protein coatsdo not incorporate P, but theviral DNA had *2P and passed
toittothebacteria cell , soradioactivity wasdetected inthe cells, provesthat DNA isthe hereditary
material , They repeated the procedure with radioactive sulphur *S, inthis case no radioactivity
wasdetected inthe bacterial cell asSisnot incorporated in DNA, whileradioactivity was detected
inthe supernatant with protein coats of viruses =%2x 10

[Y2x 10 =5 Marks]
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I Thefollowing diagrammaticrepresentation can beconsidered in lieu of theabove
explanation.

Bacterlophage

Radioactive[*P]

(%) Radioactive[*s] labelled labelled DNA
protein capsule

(2

(*2)

1. Infection

2. Blending (1/2)

) 3. Centrifugation  (%2)

No Radioactive[*S] i Radioactive[*P]
\
detected in cells 1 detected in cells

i + (%)
€2) Radloacnve[ °S] H No Radioactivity
detected in supernatant I detected in supernatant
i
i

[¥2x 10 =5 Marks]
30. (@ Why are herbivores considered similar to predators in the ecological context?
Explain.
(b) Differentiate between thefollowinginter specificinteractionsin apopulation :
() Mutualism and Competition
(i) Commensalism and Amensalism
OR
(@ Tracethesuccession of plantson adry barerock.
(b) How doesphosphoruscyclediffer from carbon cycle?
Ans (a) Transfer of energy fixed by plantstothenext trophiclevel - carnivores,
Maintain the plant popul ation under control =%2+ %2
(b) () Inmutualism boththespeciesbenefit=1
In competition - survival of both challenged/ strugglefor existence =1
() Commensalism—Oneisbenefitted. Theother isneither benefitted nor harmed =1
Amensalism—Oneisharmed and the other isunaffected =1
[1+4=5Marks]

235



OR

(@ Primary succession- lichens, secrete acidsto cause weathering of rock and soil formation,
Small plantslikebryophytes, to hold the soil ,
Herbs, scrubs, shrubssucceed in existence,

Trees, forest, climax community =%2x 8
(b) — Norespiratory release of phosphorusunlike CO, in carbon cycle/ No gaseous exchange

— Inputsof phosphorusthroughrainfall islessthan carboninput =% +v%
[4+1 =5Marks]
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