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All questions are compulsory.

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.

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.

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



Wus A
SECTION A
1.  ggyuTiadr gui aret foret uehaet TRt B Fy, 1t | fohaq JehR o @equr&a
h TR hi STE} 2 1
How many kinds of phenotypes would you expect in Fy generation in a
monohybrid cross exhibiting co-dominance ?

2.  3T<S! IS Hal gidl ITs Sl & 2 6 I A0 =1 Tedq1 T 2 1
Where is good ozone present ? Why is it called so ?
3. Tl wiftgs § Scuresmar & fow 9 few s ® gt ¥ R’ o wfdefRia

32 1
GPP - R = NPP

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

GPP - R = NPP

4. T T TSh § ADA-IIWE H TEAM TS 2 | THH Bl Th 9 ITER

=y | 1
A boy has been diagnosed with ADA-deficiency. Suggest any one possible
treatment.

5. fmafafea @ @ g7 @& wem gw . 1

(i) S & wee “Tfushe=” o1 31 B ufushar (i) favsedes gaeq |
(i) et E-W Bl 2 |

(iii)  gRa 3hIfd o gRT STl 1 IcuTe 3Tfeh B & 2 |

(iv) e ol o Ufthei o1 STE T8 g dehdl |

Identify the two correct statements from the following :

1) Apiculture means apical meristem culture.

(i1)  Spinach is iron-enriched.

(i1i)  Green revolution has resulted in improved pulse-yields.

(iv)  Aphids cannot infest rapeseed mustard.

6. 3T YHN o SHAHE i 91 fIRau S fadelt o d@i 9o 9fer o 9@l & o4
o &Y H g3 8 | UHT GLISAT I AT gl AT 8 ? 1

Name the type of evolution that has resulted in the development of
structures like wings of butterfly and bird. What are such structures
called ?
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7. U UHl rauiRRht IRe (IUD) 1 9 fofen faees gema o9 safeie § aehd
7 Top Tuter Tfian sphmvpet < for wfaeet &1 Sme |

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

8. = & TS Heel § 9, I qf Mu=H-gd i geA &, e ;

JHBHAT, THboH, YO, T

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

Qvus B
SECTION B

9. TR § 31d:99 1 Hgw 9HEET |

Explain the importance of inbreeding in cattle.

10. 3Y ¥ g8l M o e 3ed S @i e S @ 2 ey |
Why is ‘starter’ added to set the milk into curd ? Explain.

11. T 3G od 3¢ |9y fob wewiford =R gt @ |
Explain commensalism, with the help of an example.

12. Safafayar g1 % 9’ SRl 6 gt d |

YT
3 IRads § SEHTA fohT I aTel g a1gsti @ 9™ foifaw | wfewor i

o< W § A fpg YohR F8™dT Hid & ?

List four causes of biodiversity loss.
OR

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

13. foraM @ s hl HEA 1 for i ST I 3 | gHEse fo DY g
forg yepR forarm ST 2 |

Banana crop is cultivated by farmers without sowing of seeds. Explain
how the plant is propagated.
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14. ¥Ha AT o 37 i 9 & am fafegy =6 @ gan gan e 9@ 9
TAdT JATAT 8 96 o = 3 SHeh! W IRV A & &1 I | 2
List the different parts of the human oviduct through which the ovum
travels till it meets the sperm for fertilisation.

15. DNA 1 fehfd sl W T 3TRE T GR1ST, | 2
Show DNA replication with the help of a diagram only.

16. Tt T Tgoioh o1 AW fafaw ok 358 IgWfdd 8 W AMa IR § &
3rgfshar Bl B, fetfaw | 2

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

17. TS T 99 | Toh arerd (Towmy) <1 TshAvT 81 790 B | S99 JRRE-H 3Te]
Yien =hl ITH i <hl Teh fafer 1 am fflgr ot sue foww & gyemsu | 2

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

18.  TINGRTHT 3 WFT 910 & MWl & Fq NG 1 a5 9 fofgw i 3@
AT IR W IS4 a1 I9Te feafau | 2

Write the scientific name of the source plant of the drugs, marijuana and
hashish and mention their effect on the human body.

Qus C
SECTION C
19. U T&YT ST I k1 AHIhd ARG 18T | 3
AT
(a) Tr=AfcaRaa T & Scu=epal St & 9 TR -
(i) 3cflug
(i) g3 (3W)
(iii) eTifenfa
(b) 3T YR & UM & A0 § Grewiives W@red & 58 TR T8&h &l
gl 8 ? 3
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20.

21.

22,

23.

24.

57/1/2

Draw a labelled sketch of a typical biogas plant.
OR

(a) Name the causative organisms for the following diseases :
(i) Elephantiasis
(i1)) Ringworm
(ii1) Amoebiasis

(b)  How can public hygiene help control such diseases ?

Th IR gHSAT H HeAT ¥ H, Pl 3R Fevead gY 3T ¥d IR 91T U
fSTeRT Y81 ST 3Tcdd shidd o1 | ST dehdieh ohl 8 AT wd 39 fasg |
e ekl FErar | IR 4a SH1 hl I8AH R T IR I 3T
319379 NS ol |19 Feh |

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.

(a) SATUeE frl hgd @ 2 I8 TohT TR 1 hial @ 2

(b) HHIG: SEAATA fohT M T & SRITueel o A1 faRau |

(a) What is a bioreactor ? How does it work ?

(b) Name two commonly used bioreactors.

Teh 3UYH ISTE o gU FHTET foh sigefit Smfer s/ gt 2

Explain polygenic inheritance with the help of a suitable example.

It gTeq d9T 39k 3T WM k1 W falau el FdiseimeT s=pifHer ehitd

T 8 | 9t 9eq H ds-RNA  ScUTeH H 879921/ shl Sfeht AWy |

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.

fopeh Zlafsheam (o) g # Fefefiad % 9T S 1 Tam S 3R
T o fowa § T AN TR@ i HERA 8 FHATSY
1T (IARH), TTEHTCHS S,  Tahr |

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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25. WA 4 SIGBT W HE fgHRt Thu AU 3T qRN foh Fo-3T9Td Teamard
Heoly 37U | 9gd H-174 3T | Th I 1 HERIa1 § I5eh! 37 @il
fora o wwsmsy | 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.

26. TSN H YUY o GHGEHH 1 JUH HINT | 3

Describe endosperm development in angiosperm.

27. ATh S o HY HATHET 7 G AW 6 U F DR JuH I
ST fTeh/eamaTieh fshamehetra TTfya fopT & 19 fob faepfafom™ sRImRIeTd de
T TH & g o fau 38 Trafaes sifuspifa @ “er st 1817
Hiéfthehe T8I & W@ ¥ |
FAT T UH fshamehaTdl T T U ? 94 I b U H hig diF HRO
EGIELE 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.

wQus D
SECTION D

28. (a) Torell ooy ot ® HEHRE <EHUT & Th Wcllhd Hisd &l NG

FATST |
(b) IR H 35 YR o Tshi o1 HEwd [AIRGU | 5
rUaT
(a) SafafaYdT o B0 o 987 H 3Teqd: IUINH, SAT9ehd: ITANN e Afdes
Th F1 &, THEATST |
(b) P Ffvea =i & “Afereredi” i w51 o Safafagar @aw s
Teh heH 1 gl AT & ? YA & foheal ol SAREA & W fafgw | 5
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29.

30.

57/1/2

(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 favour of conservation of biodiversity.

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

(a) WX H T S9Ny Sod S g @ 2 (A1 3 forw fowmmst) =
He o Th o N9 TEH T%e $d 1A &, o 19 TR HUAT T |
TTeh! TAM o SIFUEY qAT ALUET ek A1 Higd ARy |

(b)  FE YRR % WUl I e I arer AW feiflgu. iR 35t wewa saTsy |

HAAAT

JTHATH <hY UfshaT THEsy |

(a) Work out a cross between a tall pea plant bearing violet flowers
(heterozygous for both) with a dwarf pea plant having white
flowers. Write the genotypes and phenotypes of the progeny along
with their ratios.

(b)  Name such a cross and state its importance.

OR

Explain the process of translation.

HHE! § YGRS FeAT3 AT €9 | GUTET q1 3 o § 9Hemsy |
AYAT

HAgAstsl Fel IHACAMHR & Fhd &, ATHCI-TOON & Fhd & A1 IH

- (3T -STEAdT) B HWehdll 8 | STH ¥ Aok o (i3I8 A0l 1 vl

FHIT 3R FaRy foh 96 ¥ HH-A Th THR & A HAY: AA:ISHT ql

STEIIS ohl SGTaT <d & |

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.



57/1/2
SECTION A

1. How many kinds of phenotypes would you expect in F, generation in a monohybrid cross exhibiting
co-dominance?
Ans. Three 1

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

3. What does ‘R’ represent in the given equation for productivity in an ecosystem? GPP-R=NPP
Ans. Respiratory losses 1

4. 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)

5. ldentify the two correct statements form the following
(i) Apiculture means apical meristem culture.
(if) Spinach is iron —enriched.
(iii) Green revolution has resulted in improved pulse-yields
(iv) Aphids cannot infest rapeseed mustard.
Ans. ii,iv 1/2x2=1

6. Name the type of evolution that has resulted in the development of structures like wings of butterfly
and bird .What are such structures called?

Ans. Analogous, convergent. (1x1=1)
7. Name an 1UD that you would recommend to promote the cervix hostility to the sperms
Ans. LNG-20 /progestasert (Any one) 1

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

Ans. Gametogenesis , Pollination (1/2 x 2=1)

SECTION B

9. Explain the importance of inbreeding in cattle.
Ans. For maintaining purelines , inbreeding exposes harmful recessive genes that are eliminated by
selection, helps in accumulation of superior genes, and elimination of less desirable genes. (1 x 2=2)

10.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  (1/2 x 4=2)
11. Explain commensalism, with the help of an example.

Ans. One is benefitted , other is neither benefitted nor harmed // 0, +.
epiphyte/mango (any other example) (%2 x4=2)



12. 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) 1/2x4=2
OR
Platinum- Palladium ,Rhodium,

The catalyst converter changes unburnt hydrocarbons - CO,+H,O/ CO—>CO,/ nitric oxide > N,
(any two, 1/2x4=2

13.Banana crop is cultivated by farmers without sowing of seeds. Explain how the plant is propagated.
Ans. Vegetative propagation, rhizome 1x2=2
14. List the different parts of the human oviduct though which the ovum travels till it meets the sperm
for fertillsation.
Ans. Fimbriae, infundibulum, ampulla, isthmus 1/2x4=2

15. Show DNA replication with the help of a diagram only.

Ans.

Template DNA
(parental strands)

Discontinuous
synthesis

Continuous
synthesis

N
strandas X .
4 o " (three labels + polarity) (1%+%=2)

3 /  Newly synthesised
V4

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

Ans. Dust / dander/pollen(any two) (Yot+%2=1)
Release of serotonin and histamine, from mast cells (Y2t%2=1)
17. 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 culture. (1/2x2=1)

18. Write the scientific name of the source plant of the drugs, marijuana and hashish and mention their
effect on the human body.

Ans. Cannabis sativa

Effect on cardiovascular system 1+1=2



SECTION C

19. 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?

Ans.Biogas plant

Gas

Gas-holder

Proper diagram and labeling (1/2x6=3)
OR
(@) (i)Wuchereria ,
(ii) 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 place (any three) (1/2 x6=3)

20. 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. (1/2 x6=3)



21.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
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)

22.Explain polygenic inheritance with the help of a suitable example

Ans. example : skin color/eye colour in humans /size of grain )

Quantitative inheritance-several genes are responsible for one character Yo

Cross showing P, F; & F,generation 2 (Yo+Y2+2=3)

23.Name the host plant and that Meloidegyne 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 two RNAs being complimentary form a ds RNA (that initiated RNAI)
[1/2X6=3]

24.With the help of a schematic diagram, explain the location and the role of the following in a

transcription unit:
Promoter, Structural gene, Terminator
Ans. Structure
Transcription start site
Terminator

Fromoins Structural gene Templatestrand B em— R
‘ g
5’ Coding strand
Function-

Promotor- RNA polymerase binds to it starter



Structural gene- functional genes

Terminator- transcription ends here [Y% X 6=3]

25.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;

(1/2x2=1)
Example : Cross A Cross B
# Gametes *
F ~ombinant Parental Re(‘omlhinarr.n
W;l;[;;f;}\”! Rl(\,-;:‘:\l ;“1?:3 type(62.8%) types(37.2%)
z'w' y'w W m
wild type I ‘white E Wild type
e —p )
D
ite,miniature
yellow,white yellow r White,
F, generation i s v
y'w' y'w w' m’
w ‘ w m
yw::tw i white ‘Wild type miniature
s -&:w-_;-—'—"u: & ool ¥
= = = = = e [ ——— ] e B
yw Vo w mml;:l 2 W
yellow,white yellow White, u
F, generation(any one cross) ; [1/2 X 2=1]

Genes are closely linked- less recombinants, genes are far apart- more recombinants[1/2 X 2=1]
26. Describe endosperm development in angiosperm.

Ans. By triple fusion, PEN formed , free nuclear division, endosperm nuclear, cell division , cellular
endosperm (2X6=3)
27. 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]

SECTION D
28. (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.



(@)

Consumers < Producers
l ] A
Litter fall
Detritus 4
l Decomposition
Uptake
Soil solution S
T Weathering
Rock minerals
[1/2X8 = 4]
(b) Recycling of nutrient time & again [1]
OR

Narrowly utilitarian — Human derive countless economic benefits from nature-
food,firewood,fibre,construction material,industrial products(tannins,lubricants,dyes,rennin,perfumes)
medicines [1/2 X 2 =1]

Broadly utilitarian — Role in many ecosystem services that nature provides eg —20% 02 from Amazon
forest, pollination (any other ecosystem services) [1/2X2=1]

Ethical argument — what humans owe is the millions of organisms with whom we share this plant eg.
philosophically/spiritually — every species has an intrinsic value [1/2X2=1]

(b) As these regions have very high levels of species richness & high degree of endemism, they need to be
identified for maximum protection. [1/2X2=1]

Hotspots — Western Ghats & Sri Lanka, Indo- Burma, Himalayas (Any two) [1/2X2=1]

29.(a) Work out cross between a tall pea plant bearing violet flowers (heterozygous for both )with a dwarf pea
plant having white flowers .Write the genotypes and phenotypes of the progeny along with their ratios.

(b) Name such a cross and state its importance.

OR



Explain the process of translation.

TtVv X ttvv (D)

1)
1 : 1 : 1 : 1 @
Test cross, for finding — genotype of parent/whether homozygous dominant or heterozygous dominant(1+1)
OR

Translation starts with charging of tRNA / aminoacylation of tRNA ,for initiation, the ribosome binds to mRNA at the
start codon (AUG), that is recognized by initiator tRNA. For elongation, amino acylated tRNA pairs with mMRNA and
ribosome moves from codon to codon ,and amino acids are added one by one by forming peptide bond. At the end release
factor binds to stop codon, terminating translation , and releasing the complete polypeptide from the ribosome.

(1/2 x 10=5)

30. 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,

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 (1/2+1/2=1)
Outbreeding is promoted by flower showing self-incompatibility @
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