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General Instructions :
(1) All questions are compulsory.

(it)  This 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.

(iti) There is no overall choice. However, an internal choice has been provided
in one question of 2 marks, one question of 8 marks and all the three
questions of 8§ 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.
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Qus A
SECTION A

1. =& S weed ® |, | fvEa-gd i ged 7, fafe 1

JHBHAT, THbBSH, YOS, T

Write the two pre-fertilization events from the list given below :
Syngamy, Gametogenesis, Embryogenesis, Pollination

2.  TH UHl raumaisrEh IRE (IUD) w1 AW foafge fomeeht gema o1 safre ¢ dehd
8 fo muferr e sphmpet & foe wfaeeat &1 e | 1

Name an IUD that you would recommend to promote the cervix hostility
to the sperms.

3. W & JATUR HEI-IcuNGdd (HicesM)’ &1 gl 8 ? 1
What is ‘saltation’ according to de Vries ?
4. fTfafea @ @ 77 @& Fam ghw . 1

1) SH & weg “ufushe=” 1 21 g ufushar (i) favseias dade |
(i) T ATE-H Bl B |

(iii) BN 3hIfd o gRT STl 1 IcdTed 1M BH & 2 |

(iv) e i § Ufhei o1 STE T8 &l dehdl |

Identify the two correct statements from the following :

(1) Apiculture means apical meristem culture.

(ii))  Spinach is iron-enriched.

(iii)  Green revolution has resulted in improved pulse-yields.

(iv)  Aphids cannot infest rapeseed mustard.

5. Trel o @eh § ADA-3WME & T89H T3 B | TR HlE TH W ITER

gt | 1
A boy has been diagnosed with ADA-deficiency. Suggest any one possible
treatment.
6. Tortlt wiftad ® Icureepar o T = feu o1 @ wfiehtor § R” s wfefeia e
8? 1
GPP - R = NPP

What does ‘R’ represent in the given equation for productivity in an
ecosystem ?

GPP - R = NPP
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7. IS IS kel Bidl IS ST g ? W Ig AW oA eI R 2 1

Where is good ozone present ? Why is it called so ?

8.  TgUWIfadl g+ aret fopelt Uehdieht Wkl H Fo, figl O fohaa JehR o crerorsreai
1 3T <kl ST 2 1

How many kinds of phenotypes would you expect in Fy generation in a

monohybrid cross exhibiting co-dominance ?

wus B
SECTION B

9. foram A ol Skl BEA &l fomr i &iw Sd @ | gEeEe fh DY w1 9=
forg TepR feraT SITaT 2 | 2

Banana crop is cultivated by farmers without sowing of seeds. Explain
how the plant is propagated.

10. THa AT o 39 foa 9 % W fafgy 598 & giar gen s1ver 9 d
JAdT SATAT 3§ ST doh Y= gq ITehl We IRIY] | &l &l I | 2
List the different parts of the human oviduct through which the ovum
travels till it meets the sperm for fertilisation.

11. ¢+-RNA 1 THHIUfIIIE 1 giar 8, d9ese | 2

Explain aminoacylation of -RNA.

12. forefl T Ucgsioh 1 AW fRaw iR 369 3IgWTfdd 8M W AME SRR § =
3Fgfsparn Bielt 7, fetfaw | 2

Name an allergen and write the response of the human body when
exposed to it.

13. WM AT BT 1 UE H I GFa- 8 ? HHd IE W 390 J Tcdeh hl 1
IHTE BT &, faRau | 2

How are morphine and heroin related ? Mention the effect each one of
them has on the human body.

14. HARET ¥ 3199 1 He<d uesy | 2
Explain the importance of inbreeding in cattle.
15. 34U ¥ g8l s % fou 3e8 w1 e S 2 2 SHese | 2

Why is ‘starter’ added to set the milk into curd ? Explain.
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16. Ueh 3QTEW Sl TR © HEIYehIIdl 1 2l 8, GHeSy | 2

Explain mutualism with the help of an example.

17. Safafagdrn g1 s IR HRT i =1 T | 2

ST
3 Uiads § FEaHTA by I oot o wigaett & W ffey | wafawor
s W | 3 fohg I 9gdt i @ ? 2

List four causes of biodiversity loss.
OR

Name two metals used in a catalytic converter. How do they help in
keeping the environment clean ?

18. 3] h Ush WY H Ueh qrd (o)) o1 Tshuvl g T B | 3699 aRE-Hh 319
9l Sl I S hl T fafy w1 9 fafae ik 3ue foww # e | 2

A potato plant is infected with a virus. Name and explain a method to
obtain virus-free potato plants from it.

@vus C
SECTION C

19. YR et b PO M 7 weEm oy % v e sR e a9
TN fTeh/emaTies fohameharra Tenfia fope & S8 fop faspfafasm seimemeTd qen
T TH & e s fu 384 TR sifvemi@ ¥ “wig smafa T8t
Giéfthene T8 & W ¥ |
FIT AT UH ThAThATl BT U HUT ? YT I oh U H HIZ I HRU
ECIE 3

A few residents in your locality, for business gains, have established
small-scale industrial / commercial activities such as pathological labs
and fabric dyeing centres without obtaining ‘No objection certificates’
from municipal authorities.

Would you support these activities ? Give any three reasons in support of
your answer.

20. AgAdiEl § gl e & g o Iaumal o AW Ty | ¥ R YR s d
2 2 98 off fafgu fop et & uf@ea & gum st = fafa gt 2 3

Name the two end products of double fertilisation in angiosperms. How
are they formed ? Write their fate during the development of seed.
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21. WO 4 ZIGBeT W Hg fgHRt Tptu RT3 qRN foh Fo-3T9Td Teamem
Hecl 31U § 9gd Ha-fie 31T | T 3701 hl HETEdl 8§ I8eh! 31 @Sl
fawa % "Hemsy | 3
Morgan carried out several dihybrid crosses in Drosophila and found
Fy-ratios deviated very significantly from the expected Mendelian ratio.
Explain his findings with the help of an example.

22. Toelt clafsheem (3Tdeied) &g # fmfcfad & 90 I 1 TIH 3R 3ht
fHreRT o To9T H Tk ASHT 3TR@ ! TgEAT & FHIATST : 3

I (IATH), TTEHTCH S, AdhH |

With the help of a schematic diagram, explain the location and the role of
the following in a transcription unit :

Promoter, Structural gene, Terminator.

23. TIfGH o Hd & AJIR T TGEUT o Yohe B ohl G ITeh SAaH-TAshi o HTY IS
Bl B | WSSy | 3

According the Darwinian theory, the rate of appearance of new forms is
linked to their life cycles. Explain.

24, Ueh YEU] IHE HIF Al AHIfhd TG SATSY | 3
AT

(a) T=feifaa T & Icqerehat Sfiai & am fafEu
(i) g
(i) gg (Im=)
(iii) eTifenfam

(b) TE YBR & UM & =0 § Grewiqes ey & g TR 8 &l
Rl g ? 3

Draw a labelled sketch of a typical biogas plant.
OR

(a) Name the causative organisms for the following diseases :
(i) Elephantiasis
(i1)) Ringworm
(iii) Amoebiasis

(b)  How can public hygiene help control such diseases ?
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25. TH WAHL GHSAT H Tl A ¥, HH 3R FGIA gY I ¥d IR WY MY
et U8 ST AT HiST o1 | 3T Aol ol AW fafgy ud g fawg &
et ekl g | e qa SH1 hl TgEAH B Heh IR 35 3ok
-39 FRASRI ! |IY &b | 3
Following a severe accident, many charred-disfigured bodies are
recovered from the site making the identification of the dead very
difficult. Name and explain the technique that would help the authorities
to establish the identity of the dead to be able to hand over the dead to
their respective relatives.

26. SEINUFR fFg I O ARM S@T 8 ? IEEIGAT SUINT H AT S 9T
ST qAT 3Tk fohral &l Teehl o I fafgy | 3
What is a bioreactor used for ? Name a commonly used bioreactor and
any two of its components.

27. U] 9Ty qAT 3Tk 39 WM Kl AW TRau fEehl Fc7issimeT s-hifHer Gshitd
AT 2 | I 9169 | ds-RNA % 3cUTeH H QFieiaeiiRed i Y[ieh Twesy | 3

Name the host plant and its part that Meloidogyne incognita infects.
Explain the role of Agrobacterium in the production of ds-RNA in the

host plant.
@uE D
SECTION D
28. WAl § YRS TSI hl AT €Y H GUET q1 37 [0 H THAST | 5
reran

AFASS A IWARTTSRA & Hohd 7, ATHICI-TWIO & Thd & A1 A
- (3TTeH-STETAdT) B HWehdll 8 | $90 | YAh o (AT A0 &1 Jui
HIT 3R FaRe foh 96 ¥ HH-A TH THR & Fa HA: AA:ISHT qel

STRIIST ohl S¢dT ad 8 | 5
Schematically represent and explain the events of spermatogenesis in
humans.

OR

Angiosperm flowers may be monoecious, cleistogamous or show
self-incompatibility. Describe the characteristic features of each one of
them and state which one of these flowers promotes inbreeding and
outbreeding respectively.
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29. (a)
(b)
(a)
(b)
(a)
(b)
(a)
(b)
30. (a)
(b)
(a)
(b)
(a)

(b)

(a)
(b)

forelt oefi T § GIERRE <R o Th HLcihd Hisd 1 NG

ST |

qIidsl | 39 T o <shi w1 Hewd foiRau | 5
HAYAT

Jafafaedr & G & 98 § 3Teqd: I, sA9ehd: I qer Afdew

Teh FT &, US|

o Ffvaa &t &1 “sAfteya” & a5 ¢ Safafaygar e it TR

Teh shel o1 hal JdT g ? YR o fohegl af STREAA] o A1 fafgy | 5

Draw a simplified model of phosphorus cycling in a terrestrial
ecosystem.

Write the importance of such cycles in ecosystems.

OR

Explain the narrowly utilitarian, broadly utilitarian and ethical
arguments in favour of conservation of biodiversity.

How is designation of certain areas as hotspots a step towards
biodiversity conservation ? Name any two hotspots in India.

el § form fafor fee yer g1ar 8 2
gfert o e ayufee § gF arat fom fgior @ 97 fha yer faa g
2?7 5

AYAT
TSR Fe FA1 B B ?

Fr=fefaa o awsm .
BT %e; TGy %e; AEMS He; IS He | 5

How is sex determined in humans ?

How does it differ from sex determination in birds and honey
bees ?
OR

What is a genetic code ?

Explain the following :

Degenerate code; Unambiguous code; Universal code; Initiator code.
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57/1/1

SECTION A

1. Write the two pre- fertilization events from the list given below:
Syngamy, Gametogenesis, Embryogenesis, Pollination
Ans. Gametogenesis , Pollination (%2 x 2=1)
2. Name an 1UD that you would recommend to promote the cervix hostility to the sperms.
Ans. LNG-20 /progestasert (Any one) 1
3. What is “saltation” according to de Vries?
Ans. Single- step large mutation 1

4. ldentify the two correct statements from the following:
i. Apiculture means apical meristem culture.
ii.  Spinach is iron —enriched.
iii.  Green revolution has resulted in improved pulse-yields.
iv.  Aphids cannot infest rapeseed mustard.

Ans. i, iv (¥2 x2=1)
5. A boy has been diagnosed with ADA deficiency. Suggest any one possible treatment.
Ans. Bone marrow transplant / enzyme replacement therapy/gene therapy (any two) (%2 x2=1)

6. What does ‘R’ represent in the given equation for productivity in an ecosystem?
GPP-R=NPP

Ans. Respiratory losses 1
7. Where is good ozone present? Why is it called so?
Ans. Stratosphere; shield against UV radiation of sun (2 x2=1)

8. How many kinds of phenotypes would you expect in F, generation in a monohybrid cross
exhibiting co-dominance?

Ans. Three 1

SECTION B

9. Bananacrop is cultivated by farmers without sowing of seeds. Explain how the plant is
propagated.

Ans. Vegetative propagation, rhizome (%2 x2=1)

10. List the different parts of the human oviduct though which the ovum travels till it meets the sperm
for fertillsation.
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11. Explain amino-acylation of t-RNA.
Ans. Amino acid activated ,by ATP, linked to another cognate t RNA, charging of tRNA (%2 x4=2)
12. Name an allergen and write the response of the human body when exposed to it.
Ans. Pollen, dander , dust(any two)
Release of serotonin and histamine, from mast cells (Y2 x4=2)

13. How are morphine and heroin related? Mention the effect each one of them has on the human
body.

Ans. Opium from latex of Papaver somniferum(opium );acetylation of morphine results in heroin;
Depression, slows down body functions (Y2 x 4=2)
14. Explain the importance of inbreeding in cattle.

Ans. maintaining purelines , inbreeding exposes harmful recessive genes that are eliminated by selection,
helps in accumulation of superior genes, and elimination of less desirable genes.(any two)
(1x2=2)

15. Why is ‘starter’ added to set the milk into curd? Explain.
Ans. Acts as an innoculum; contains LAB, at suitable temperature, coagulates milk to curd (Y2 x4=2)
16. Explain mutualism with the help of an example.

Ans. Both species benefitted ; example-lichens(algae —fungi association) pollinator — flower

(any other suitable example) (1x2=2)
17. List four causes of biodiversity loss.
OR
Name two metals used in a catalytic converter. How do they help in keeping the environment

clean?
Ans. Habitat loss , fragmentation, overexploitation, alien species invasion ,co-extinction (any four) (Y2 x4=2)

OR
Platinum- Palladium ,Rhodium,

The catalyst converter changes unburnt hydrocarbons - CO,+H,O/ CO—->CO,/ nitric oxide > N,
(any two) (Y2 x 4=2)

18. A potato plant is infected with a virus .Name and explain a method to obtain virus-free potato
plants form it.

Ans. Apical meristem culture, @

Micropropagation /producing thousands of plants, through tissue culture/in vitro (%2x2=1)
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SECTION C

19. A few residents in your locality , for business gains, have established small —scale industrial
/commercial activities such as pathological labs and fabric dyeing centers without obtaining ‘No

objection certificates’ from municipal authorities. Would you support these activities? Give any
three reasons in support of your answer.

Ans. No (Any 3 appropriate reasons)

Yes(Any 3 appropriate reasons) (1x3=3)

20. Name the two end products of double fertilization in angiosperms. How are they formed? Write
their fate during the development of seed.

Ans. Syngamy- male gamete+ female gamete = zygote

triple fusion- male gamete + polar nuclei=Primary Endosperm Nucleus;

zygote give rise to embryo ,PEN forms endosperm (Y2 x 6=3)

21. Morgan carried out several crosses in Drosophila and found F,-ratios deviated very significantly
from the expected Mendelian ratio. Explain his findings with the help of an example.

Ans. Morgan’s findings differ from Mendel’s because of the phenomena of

Linkage (genes present on the same chromosome) and Recombination; (¥2 x 2=1)

Example : Cross A Cross B
Gametes #
Parental Recombinant Parental RH.O!,“-:)?[-';EI
(\1);-[538_;'"‘;] types(1.3%) type(62.8%) typesl(: b
e . - %o gt
m-jpy L C-:m()y e (D [e == @]
J vl white | Wild type miniature
wild type g
E -
: w m
e e i — TS
emmm—— s i |
hit yellow ! White, minjature white
yellow.white . b s
F, generation
y'w ¥ w’ m w _m
P D o
i w m
w i w m
wxj type 4 white wild type miniature
i
A g it o
(=" == = =) e = s @)
ca———ma D o B
i m W m
o & o 3 white
_ iuuw.wm(o yellow i White,minlature

F, generation(any one cross) ; (*2x 2=1)
Genes are closely linked- less recombinants, genes are far apart- more recombinants(%z x 2 =1)

22. With the help of a schematic diagram, explain the location and the role of the following in a
transcription unit:

Promoter, Structural gene, Terminator.
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Ans. Structure (three labels as asked)

Transcription start site

Terminator
Promoter Structural gene Template strarld l s ol
| ‘_} , 3’
5’ L__W__ ‘ Coding strand
Function-

Promotor- RNA polymerase binds to it starter
Structural gene- functional genes
Terminator- transcription ends here (*2 X 6=13)

23. According to the Darwinian theory, the rate of appearance of new forms is linked to their life
cycles. Explain.
Ans. Microbes divide fast/ they produce million within hours.

Easy to see variant population in less span of time
But in higher organism life span is long so variations are not visible fast ~ (1X3=3)
24. Draw a labeled sketch of a typical biogas plant.
OR
(a) Name the causative organisms for the following diseases:
(i) Elephantiasis
(ii) Ringworm
(iii) Amoebiasis

(b) How can public hygiene help control such diseases?
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Ans. Biogas plant

Gas

Gas-holder

Proper diagram and labeling (Y2 x 6=3)
OR
(a) (i)Wuchereria,
(if) Microsporum / Epidermophyton/ Trichophyton
(iii)Entamoeba
(b) Proper disposal of waste/periodic cleaning/disinfection of water reservoirs, etc/standard practices of
hygiene in public catering/eliminate vectors and their breeding placec(any three) (¥2 x 6=3)

25. Following a severe accident, many charred —disfigured bodies are recovered from the site making
the
identification of the dead very difficult. Name and explain the technique that would help the
authorities to establish the identity of the dead to be able to hand over the dead to their respective
relatives.

Ans. DNA fingerprinting -

Isolation of DNA and digestion of DNA by restriction endonucleases,separation of DNA fragments by
electrophoresis,transferring(blotting) of separated DNA fragments to synthetic membranes,such as
nitrocellulose or nylon,hybridization using labeled VNTR probe and,detection of hybridized DNA
fragments by autoradiography. (Y2 x 6=3)

26. What is a bioreactor used for? Name a commonly used bioreactor and any two of its components.

Ans. Making recombinant protein on a large scale

Simple — stirred tank bioreactor
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Foam braker/impeller/stirrer/pH control/motor/agitator system/O2 delivery system/temperature control
system/sampling ports(any two) (1+1+1/2+1/2=3)

27. Name the host plant and that Meloidogyne incognitia infects. Explain the role of Agrobacterium in
the production of ds-RNA in the host plant.

Ans. Tobacco, Roots of tobacco plant
Using Agrobacterium vectors, nematode specific genes were introduced into the host plant ,

because of introduction of DNA both sense & antisense RNA are produced in host cell,the 2 RNAs being
complimentary form a ds RNA (that initiated RNAI) (*2x 6=23)

SECTION D
28. Schematically represent and explain the events of spermatogenesis in humans.

OR

Angiosperm flowers may be monoecious, cleistogamous or show self-incompatibility. Describe the
characteristic features of each one of them and state which one of these flowers promotes inbreeding

and out-breeding respectively.

Ans.
CHROMOSOMES
NUMBER
. At Puberty PER CELL
Spermatogonia e s
Mitosis ;
differentiation
L O
“rimary spermatocytes
1st meiotic
division
Secondary spermatocytes “ noa
2nd meiotic
division 0 06 ©
Spermatids
l l l l « 23 —» T
i Differentiation
Spermatozoa § 3 i §
e (%2 x10=5)
OR
Monoecious-male and female flowers are present on the same plant,
Cleistogamous-flowers do not open
Self-incompatibility-genetic mechanism by which self- pollination does not take place (1x3=3)
Inbreeding is promoted by monoecious and cleistogamous flowers (Y2 +1/2=1)
NithhvAandina ia nvAarmantad s FlavniAar AlhAvsiina AALF nAaA~nAnAdi i libo, 1\
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29. (a) Draw a simplified model of phosphorus cycling in a terrestrial ecosystem.
(b)Write the importance of such cycles in ecosystems.
OR

(a) Explain the narrowly utilitarian, broadly utilitarian and ethical arguments in favors of
conservation of biodiversity.

(b) How is designation of certain areas as hotspots a step towards biodiversity conservation? Name
any
two hotspots in India.

Ans. (a)

Producers

A

Consumers

e .

Litter fall

Detritus %

l Decomposition

Uptake
Run off

Soil solution

T Weathering

Rock minerals

(any 8 labels) (2 x8=4)
(b) Recycling of nutrients time & again [1]
OR

(a)Narrowly utilitarian — Humans derive countless economic benefits from nature-
food,firewood,fibre,construction material,industrial products(tannins,lubricants,dyes,rennin,perfumes)
medicines

Broadly utilitarian — Role in many ecosystem services that nature provides eg — 20% O2 from Amazon
forest, pollination (any other ecosystem service)

Ethical argument — what humans owe to the millions of organisms with whom we share this planet

eg philosophically/spiritually — every species has an intrinsic value [Y2x 6 = 3]

(b) As these regions have very high levels of species richness & high degree of endemism, they need to be
identified for maximum protection. [Yax2=1]

Hotspots — Western Ghats & Sri Lanka, Indo- Burma, Himalayas (Any two) [Yax2=1]
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30. (a) How is sex determined in humans?
(b) How does it differ from sex determination in birds and honey bees?
OR
(a) What is a genetic code?
(b) Explain the following:

Degenerate code; Unambiguous code; Universal code; Initiator code.

Ans. 30. (a) XX X XY [1]
[1]
XX XY [1]
Female Male
(b) In Birds:

Female is Heterogametic / ZW
Male is Homogametic / ZZ [Yax2=1]
In honey bees:
Females — Diploid (2n)
Males — haploid (n)  //
Females- X°X™ / X*X™
Male - X™X™
(2x2=1)
OR
(a) A triplet on mMRNA that codes for a particular amino acid , 61 codons + 3 stop codons (1/2+1/2)
(b) Degenerate code- Some amino acids are coded by more than one codon
,Unambigious code- One codon codes for a specific amino acid
Universal code- From bacteria to human UUU codes for phenylalanine

Initiator code- AUG — codes for methionine(also) (1x4=4)
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