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General Instructions :

(i)

There are a total of 26 questions and five sections in the question paper.
All questions are compulsory.

(ii) Section A contains question number 1 to 5, Very Short Answer type questions of
one mark each.

(iii)  Section B contains question number 6 to 10, Short Answer type I questions of two
marks each.

(iv)  Section C contains question number 11 to 22, Short Answer type II questions of
three marks each.

(v) Section D contains question number 23, Value Based Question of four marks.

(vi)  Section E contains question number 24 to 26, Long Answer type questions of five
marks each.

(vii)  There is no overall choice in the question paper, however, an internal choice is
provided in one question of two marks, one question of three marks and all three
questions of five marks. An examinee is to attempt any one of the questions out of
the two given in the question paper with the same question number.

Tug - &
SECTION - A
1. = H shibfed o 3o &9 § Tk & 1 19 IdET | 1

Name the transcriptionally active region of chromatin in a nucleus.

2. SHereREl § e S arelt faferedreti 3R aemia & Hfame % s ¥ et W@ aret v
STEMTRIfaR 310 TARTE % feTT U Sfiali T SRIFT ST & ISR So-=5h STUeTThd & J1afy
H IR &Y ST € | RO Farey | 1
A geneticist interested in studying variations and patterns of inheritance in living beings
prefers to choose organisms for experiments with shorter life cycle. Provide a reason.

3. W (GUgT) 9 (SEreEn) #49 € 2 1
What is Biopiracy ?

4. Foie § SRR el % I F&ll & d T UIT IEhT bl HHT &H b FHoRa®T el 7
% ITeTHl Sl FAME § ghg &1 ST I HRUT Ay | 1
State a reason for the increased population of dark coloured moths coinciding with the
loss of lichens (on tree barks) during industrialization period in England.

5. XX 30 1 TN A g T Fie-aeR bl ST Al S51e USiadl ¥ S el | B Uh
U S | 1
Indiscrimate diagnostic practices using X-rays etc., should be avoided. Give one reason.
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gus -9
SECTION - B

6. 77’ AT ‘XY’ YR F for-Faior ufsramet § 2fa¥ sarey | 2

Differentiate between ‘ZZ’ and ‘XY’ type of sex-determination mechanisms.

7. UH g U B R I T HEHA AN F GoAE & T T | TF TR BT qhAh o
g 31 i feranfafedt 1 avi FfT | 2

An infertile couple is advised to adopt test-tube baby programme. Describe two
principle procedures adopted for such technologies.

8. I STCTAV] STeld i FHST SR H e Fél @ Ul | ST iy | 2
AAT
STIEhaT, Tehel ScATSehdl, I[5 e ScateehaT 31X 5 Seaaehdl § WER o7 9ay ¢ 9

Many fresh water animals can not survive in marine environment. Explain.

OR
How are productivity, gross productivity, net primary productivity and secondary
productivity interrelated ?

9. ST (TRHICTHHE) Uishal RI AFG SHEE & WeA-Gad oMl & fae &=
HIC ST GITIOTET Sl Secd¥ I o o feheel oI 294l i Tl HifeTy | 2

Enumerate four objectives for improving the nutritional quality of different crops for the
health benefits of the human population by the process of “Biofortification”.

10. Ffofad geositadt § & Ueish ol Ferdl § H-a-6edToT o [T U Ush-Ush Scg &l =l
FHIT
(a) LAB
(b) HoRHTEHST WaraeTe
(c) WYSATHERIRTT A3
(d) TR TR 2

Mention a product of human welfare obtained with the help of each one of the
following microbes :

(a) LAB

(b) Saccharomyces cerevisiae

(c) Propionibacterium sharmanii

(d) Aspergillus niger
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T[S -
SECTION - C

TS | TS UTshAT b1 U hifeTT |

Describe the process of Parturition in humans.

T USTSTEET 11§ Iied (e o 915 Uy (YOTAI) & URTEH T gui HisTT | YoTarg
TR ST % UREEH ¥ Ugel 1 B § 2

Describe the development of endosperm after double fertilization in an angiosperm.
Why does endosperm development preceeds that of zygote ?

AT 519 T BIS AHR & Hiel Il ot fafoe et ot 3@ W ey Sifgd gRT &0 T8t

AT hl THATHT FaTed |

Explain the interpretation of Charles Darwin when he observed a variety of smallblack
birds on Galapagos Islands.

TS STeAE 70 fqentardt ¥ 3% Tl | S W@ S 31 & Gt Aot Hey o iel Sl ey
I H B Fed © | ST GHI0T Sl A1 FaEy gAT IFH! AT Hi S0 S8 gRT T8 9el
TomaT T T |

A teacher wants his/her students to find the genotype of pea plants bearing purple

coloured flowers in their school garden. Name and explain the cross that will make it
possible.

(a) DNA % U% Tg | %1 2,000 Fferaiergs & 51 @ 520 W i o € | DNA &
T G | fohe B oY fo=m € 2

(b) 3T I H YT % [T DNA-TE & Tq AT &l Ueh ARG Fof T |

(a) A DNA segment has a total of 2,000 nucleotides, out of which 520 are adenine
containing nucleotides. How many purine bases this DNA segment possesses ?

(b) Draw a diagrammatic sketch of a portion of DNA segment to support your
answer.

iR o & § YaRTST DNA-UEiTen! &7 95 Hewd & | Ush JaTg 91 & Teraal ¥ sy
T I8 wenftent safemeRd: Ffha ae $gfer o T § f5 JR uger &6 STt § |

Recombinant DNA-technology is of great importance in the field of medicine. With the
help of a flow chart, show how this technology has been used in preparing genetically
engineered human insulins.
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17. 3T fociie® B9 TERUERT (WNle-es.de TEiNeel) 1 Uk AMihd NG ST | THeH
STYRINT off SITEy | 3

Draw a labelled sketch of sparged-stirred-tank bioreactor. Write its application.

18. ¥ Yormigal H fed 89 & SROT S T H AT B Gog & T | T F Aerehier i h
e ff Tue e ot | SR Ga ARl Sl 3%k GRS Sl WOl Wed € | 36 g
T Y A (o S A1 FAET R 39 harfarey @ off fafeae Sag Reagri = vweam
o Ferar et T | 3

Following the collision of two trains a large number of passengers are killed. A majority

of them are beyond recognition. Authorities want to hand over the dead to their
relatives. Name a modern scientific method and write the procedure that would help in

the identification of kinship.

19. ToRntaET ot U 2 SIpell WA-UGanTdT § 90T i ot daRl 3 @l & | Th STag- &
IR ST P THT I FHerelt € 57 IX Feveh heliferiss a1 o oleet ol § |

(a) T 37T T A1 B RUIe AT I BT 2 =7 2 1
(b) S U T AT TATY (STEH 9 YR & THE U (U 5 € | 1
(c) HHE IR W & TWREAT & T91E o o) H i@ | 1

A team of students are preparing to participate in the interschool sports meet. During a

practice session you find some vials with labels of certain cannabionoids.
(a)  Will you report to the authorities ? Why ?
(b) Name a plant from which such chemicals are obtained.

(c)  Write the effect of these chemicals on human body.

20. HFE Sd % ekt YA § o= el & 3T % HRUT 31k U157 Ue Siq W9 faofe e
H HIR W & | STafen= & Tk et e & 90 59 &ty &1 geng S S udr Jeheus
TSt l foeqed & & Akt | U= &l | 3

YT

“FRIEATTRe 3iTedIs ferie (B.0.D.) i AT STAl-FHeT st TuTerT & 3o § Heg et
Hehel & I SRS HINT |
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Many plant and animal species are on the verge of their extinction because of loss of
forest land by indiscriminate use by the humans. As a biology student what method
would you suggest along with its advantages that can protect such threatened species

from getting extinct ?
OR

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

21. UR3Tl & TS | Hfed fafi= =Rol &6 el R SIS | 39 =R %t 31 &1-aT gaey |

Enlist the steps involved in inbreeding of cattle. Suggest two disadvantages of this

practice.

22. o= HROT § SSTheT HEH Sl 98 9o ¢ | Feiad § ¥ TF gerstar o sited S
T TR B Gl & fIT STt & | I T Geosial § & Jeoish b Ueh-Ueh 3TN off ey |

HIZhNIEST, HFEehY, UATEIHT, TESiiead, Haeeeiad, ZEhed |

Choose any three microbes, from the following which are suited for organic farming

which is in great demand these days for various reasons. Mention one application of
each one chosen.

Mycorrhiza; Monascus; Anabaena; Rhizobium; Methanobacterium; Trichoderma.

U -
SECTION =D
23. STHREX 2, T 2014 ¥ THN I H “Te ARA I TR fRar T € |
(a) 9 AN FT e T U W W 3 [TaR W HifSw |

(b) U SaaT-eh e & A S &l TS & A SRy S=hT 3T U1 St 7 39
HTISHH T A L | AT T T € |

(c) T GUEST W {ast U et o ferw g1 ufdeprt fafemt w1 gema it |
Since October 02, 2014 “Swachh Bharat Abhiyan™ has been launched in our country.
(a) Write your views on this initiative giving justification.

(b) As a biologist name two problems that you may face while implementing the
programme in your locality.

(c)  Suggest two remedial methods to overcome these problems.
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qug -
SECTION -E
24, Y U H SR o 0T & TSN SR 6t AT HifT | 5
rerar
291 3 = 7 6T vehR wee foha foh DNA aPRE ¥ Serifan § vt T STt & 2

Explain the genetic basis of blood grouping in human population.
OR
How did Hershey and Chase established that DNA is transferred from virus to bacteria ?

25. “OFd SHUE & A-REl % fOveluuT ¥ SEbifers FHT-srEHiaar FEiia s % oo
Hewarqut e et S & 1 =amen Sie | 5
rerat
IR T ST FAT W@ T U 2 Aol T4 3 Ui HitT |

“Analysis of age-pyramids for human population can provide important inputs for long-
term planning strategies.” Explain.

OR

Describe the advantages for keeping the ecosystems healthy.

26. T ST I AfHAT S UYEI ZHIST & UrY 3 TR ST | 200 STFRUTET SIS 3 gU | HROT
AT §U HTera JRl 3 3T AT | 5

(a) TRIOT § Uget TehET § SISTSl ol HH-Y-h GeAT fehet & el 2

(b) TRITEHUT I YIS T Hl I I F [T FH-Y-FY bl eI S
FHITTSHTT D! STTETTASHAT TSl BT 2

(c) HA-T-FHH fopd IR 7 28T ! T fhar g 2
(d) T 200 FFIUTETH TS BT S FA o [T Fohe R JTHE TS gU ERT 2
(e) T URHAT H fehcH TTHEISTU] ST TSN i STavaehdl Tel &I 2

rerar

S H YUl 1ae ¥ W ST a (g g (37ET0]) o UREE i A BT | 39
ufskar ¥ ffed faf= gt o A1 JamRy |
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A flower of tomato plant following the process of sexual reproduction produces
200 viable seeds.

Answer the following questions giving reasons :

(a)

(b)

(©
(d)
(e

What would have been the minimum number of ovules present in pre-pollinated
pistil ?

How many microspore mother cells would minimally be required to produce
requisite number of pollen grains ?

How many pollen grains must have minimally pollinated the carple ?
How many male gamets would have used to produce these 200 viable seeds ?
How many megaspore mother cells were required in this process ?

OR

Explain the development of a secondary oocyte (ovum) in a human female from the

embryonic stage upto its ovulation. Name the hormones involved in this process.
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Question Paper Code 57/1/3

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

Namethetranscriptionally activeregion of chromatin in anucleus.
Euchromatin/ Exon
[1 Mark]

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

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

Natural selection/ survival of fittest/ escaped predators due to camouflage
[1Mark]

Indiscriminatediagnostic practicesusing X-raysetc., should beavoided. Giveoner eason.

(Act as) Carcinogen/ (harmful) mutation/ chremosomal aberration/ damageto DNA / normd cells
converted toneoplastic

[1Mark]
SECTION-B
Q. Nos. 6 - 10 are of two marks each
Differentiatebetween ‘ZZ’ and * XY’ type of sex-deter mination mechanisms.

ZZ - males (birds) homogametic (femalesheterogametic) , sex isdetermined by thetype of egg
getting fertilised =2+ %

XY male(human being) heterogametic (femaleshomogametic) , sex isdetermined by thetype of
spermfertilisingtheovum=2%2+%2

[2Marks]

Aninfertilecoupleisadvised to adopt test-tube baby programme. Describetwo principle
proceduresadopted for such technologies.

IVF/Invitrofertilisation - Fertilisation outsidethe body in almost similar conditionsasthat inthe

D15 - 57/1/1, 2, 3 DPSVK/26
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body /
ICSI / Intracytoplasmic sperminjection- A spermisdirectly injectedintotheovum, =1
ET /Embryotransfer - Embryoistransferred into reproductivetract or uterus/

ZIFT / Zygoteintrafalopiantransfer - Zygoteor early embryos (upto eight blastomeres) transferred
intofalopiantube/

IUT / Intrauterineinsemination - Early embryos(with morethan eight blastomeres) transferred into
uterus=1

[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]

OR

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

Productivity israte of biomass production=1%2
GPP-R=NPP=1
NPP- biomassavailableto consumersfor secondary productivity =2
[V2+ 1 +Y= 2 Marks]

Enumeratefour objectivesfor improvingthenutritional quality of different cropsfor the
health benefitsof the human population by-theprocessof “ Biofortification”.

Improving protein content and quality , oil content and quality , vitamin content and quality ,
micronutrient or mineral content=1%2x 4

[2Marks]

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

(8) LAB

(b) Saccharomycescerevisiae

(c) Propionibacterium shar manii

(d) Aspergillusniger

a Milktocurd=%

b) Bread/ethanol / acoholic drinks/ whiskey / brandy / beer / rum=%2
c) Swisscheese=%

d) Citricacid=%

[Y2x 4 =2 Marks]
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SECTION-C
Q. Nos. 11 - 22 are of three marks each
Describetheprocessof Parturitionin humans.
- Signasoriginatefrom thefully devel oped foetusand placenta,
- Inducemild uterine contractions (foeta 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]

Describethedevelopment of endosper m after doublefertilization in an angiosper m. Why
doesendosper m development precedesthat of zygote ?

Following fertilisationthe PEN (primary endosperm nucleus) dividesrepeatedly togiverisetofree
nucle, subsequent cell wall formation leading to formation of endosperm=1+1

Cellsof endosperm arefilled with reserved food material sto be used for nutrition of the developing
embryo/ for providing food to the devel oping embryo=1

[3Marks]

13. Explain theinterpretation of Charles Darwin when he observed a variety of small black

AnNs,

14.

AnNs,

birdson Galapagos|sands.

Darwin conjecturedthat al varietiesare evolved on the Galapagosidanditself , from original seed
eating features, many other formswith altered beaksarose, becameinsectivorous, and vegetarian
finches, adaptiveradiation=%2x 6

[3Marks]

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

Testcross=1
Purpleflower to be crossed with white (homozygous recessive) 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
or (samething can be shown with the help of crosses)
[3Marks]

15. (a) A DNA segment has a total of 2,000 nucleotides, out of which 520 are adenine

AnNs,

containing nucleotides. How many purinebasesthisDNA segment possesses ?
(b) Draw adiagrammatic sketch of aportion of DNA segment to support your answer.
(& 1000 purines=%2
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() Cdculation
. . : o AT
A=T,A =520 henceT =520 (i) PurineA and G dwayspair i) 62621
A + T =520+ 520 = 1040 with T and C respectively (Chargaff rule)
so G + C=2000 - 1040 = 960
960
G=C,s0 C=—/ =480 =%

2
sopyrimidines=C+T
=480 + 520 = 1000

()

Diagram showing polarity =%
N- base = %2
H - bond = %2

Deoxyribose sugar =%
[1+2=3Marks]

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

D15 - 57/1/1, 2, 3 DPSVK/29
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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 v
surface - 0
area fm\
el a1 KX RAP
E‘m U-ﬁ_ fgt" " entrainment
Culturebroth — s : 3 +— Air bubbles
& D==];G__ Stirrer
F 3
——— Supply of sterileair

Correctdiagram=1
Any two correct labellings=12+ 14

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

[3Marks]

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 (anadysis) =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]
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A team of studentsare preparingto participatein theinterschool sportsmeet. During a
practicesession you find somevialswith labelsof certain cannabinoids.

(@ Willyoureporttotheauthorities? Why ?
(b) Nameaplant from which such chemicalsareobtained.
(c) Writetheeffect of these chemicalson human body.
@ Yes=%

May be abused by sports person =2

(b) Cannabis(sativa) /any other relevant plant=1
() Effectscardiovascular system of thebody =1
[1+1+1=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 plantsare taken out from their natural 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 aquatic creatures, more polluting 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]
Enlist thestepsinvolved ininbreeding of cattle. Suggest two disadvantagesof thispractice.

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

Superior malesand superior femalesareidentified 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)
=Y%%x2

[3Marks]
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Chooseany threemicrobes, from thefollowingwhich aresuited for organicfarming which
isin great demand these daysfor variousreasons. Mention one application of each one
chosen. Mycorrhiza; M onascus; Anabaena; Rhizobium; M ethanobacterium; Trichoderma.

Mycorrhiza: (Funga 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]
SECTION-D
Q. Nos. 23isof four marks
Since October 02,2014 “ Swachh Bhar at Abhiyan” hasbeen launched in our country.
(@ Writeyour viewson thisinitiativegiving justification.

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

(c) Suggest two remedial methodsto over comethese problems.
(@& Vauepoint conveying importance of clean environment/ surrounding =1

(b) Social attitude/ co-ordination/ financial issues/ disposal of collected garbage/ separation of
bi odegradable and non-degradable waste/ 1ack of awareness/ any other relevant problem
(anytwo)=1+1

() Campaigning/ creatingawareness/ organising competitions/ giving incentives/ 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
Explain thegenetic basisof blood groupingin human population.

()  Bloodgroupinhuman populationdetermined by gene‘ 1, which hasthreedldel” and 1B and
i (multipledldism) =Y2+ Y%

@iy  I1*1Baredominant 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
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1B1B, 1B

— B group="2%2
[~ 18 — AB group=%2
i — Ogroup =%

(i)  Sincehumansarediploid / each person possessesany two of three* | * geneadlleles, resulting
into six different genotypic combination and four phenotypic expresson =%+

[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 some were grown in a medium that contained 35S / radioactive
sulphur =%x%x2

. 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

. Thevirusparticleswere separated from the bacteriaby spinningthemin acentrifuge=1

»  Noradioactivity was detected in cells (E. coli) but detected in supernatant in case where
bacteriophage werelabelled with radi oactive sul phur =72

. Radioactivity detected in cells(E. coli) while no radioactivity detected in supernatant in
another case where bacteriophage were|abelled with radi oactive phosphorus = %2

(Phosphorus being aconstituent of DNA indicatesthat DNA isthe genetic material that is

passed from virusto bacteria)
[SMarks]
/I Thefollowingdiagrammatic r epresentation can beconsidered in lieu of theabove
explanation.
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Bacterlophage T
. Radioactive[“P] )
) Radioactive[*S] labelled labelled DNA 2
protein capsule
v 's
(*2) @ 1 infecon (72
v piady
9 E = 2. Blending (72
5 . o
- — v 0
() : ey ) 3. Centrifugation ~ (¥2)

Radioactive[”P]
detected in cells

+ (%)
No Radioactivity
detected in supernatant

No Radioactive[*S]
detected in cells

+
) QB Radioactive[*S]
detected in supernatant

[%2x 10 =5 Marks]|

25. “Analysis of age-pyramids for human population can provide important inputs for
long-term planning strategies.” Explain.

Ans. Agepyramidsshow agedistribution of maesand femalesin acombined diagram=1

The shape of the pyramid reflectsthe growth status of the popul ation whether itisgrowing or stable
ordeclining=1

Pyramidsasoindicatetheratio of pre-reproductive, reproductive and post reproductiveindidviduas
inapopulation =1

Il

Posl-reproductive

Reproductive

[RRE s (k|
Pre-reproductive | ]
Expanding

Declining
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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.
(i) Purifyair/purify water
(i)  Mitigatesdrought / mitigatesflood
(i) Cydenutrients
(iv) Generaefertilesoil
(v) Providewildlifehabitat
(vi) Maintainbiodiversity
(vii) Pollinatecrop
(vii) Providestoragesitefor carbon
(iX) Provideaesthetic vaue/ providecultural value/ providespiritua value
(X) Providestablefood chain
(X)) Provideeconomically useful forest produces
(xii) Providesustainablebiological legacy to future generations
(Description of any fiveadvantages) =1x5
[5SMarks]
A flower of tomato plant following the processof sexual reproduction produces200viable

seeds.

Answer thefollowing questionsgiving reasons:

@

(®)

©
@
(€)
@
()

©

What would have been the minimum number of ovules present in
pre-pollinated pitil ?

How many microsporemother cellswould minimally berequired to producerequisite
number of pollen grains?

How many pollen grainsmust haveminimally pollinated the car pel ?

How many male gameteswould have used to producethese 200 viable seeds ?
How many megasporemother cellswererequired in thisprocess?

200, oneovuleéfter fertilisationformsoneseed =% + %

50, each microspore mother cell meiotically dividesto form four pollen grains (200/4 = 50)
=%+ %

200, onepollengrain participatesinfertilisation of oneovule=% + %
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(d) 400 , each pollen grain carries two male gametes which (participate in double
fertilisation) (200 x 2 =400) =%+ Y

(& 200, eachMMCformsfour megasporesout of which only oneremainsfunctional
=%+ Y

[1x5=5Marks]
OR

Explain the development of a secondary oocyte (ovum) in a human female from the
embryonic stageuptoitsovulation. Namethe hormonesinvolved in thisprocess.

Ans.
Oogonia (1)

Mitosis (V)
differentiation

(1/2) Fetal llf'E Pmrla-ry Uﬂc&rtﬂ (1/2)
‘ 1st meiotic
division (Y2
(completed
prior to

Puberty....... . . 4 ovulation)

First (1% Secondary oocyte
poler body (Ovum)

(Yax 7 =3%)

Hormones: e«  LH/Luteinisnghormone=2%2
e FSH/Falliclestimulating hormone="12

 Estrogen =%2
[3%2+ 1¥2=5 Marks|
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