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General Instructions :

(i) All questions are compulsory.

(ii) This question paper consists of four Section A, B, C and D. Section - A. contains I
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 j questions
offive marks each.

(iii) There is no overall choice. However, an intemal choice has been provided in one
question of 2 marks, one question of 3 marks and all the questions of S 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 labetted.

ETU!'. A

SECTION-A (tx8=E)
1. 3r qrd$ sifrffircii * ssq qT iIrT ftrfuq Eil ffi ffi DNA ftt r+{r wr+ + fuq sfrr

dE3it+witslgffi6}-frt I 1

Mention the type of host cells suitable for the gene guns to introduce an alien DNA.

2. tS ffi * sq,r st sifttnrc+ *'=nq ft{fuq vi q=o;i ii vcq ytil{qrT r$r *.r+ + kq
'ihlfrrdbtq €rirfri, *'sq d *,d qrot t r

Name any two types of cells which act as 'Cellular barriers' to provide Innate Immunity
in humans.

frnrq sn$tffi u+ii +frqf{nffiT / eErirft DNA *} w[e diiqt DNA t k.e rnmysr+,.
f*,qr qmr t r
How is repetitive / satellite DNA separated from bulk genomic DNA for various genetic
experiments ?

sq +q m.r qH ftfiqq H .(qrfi q,r srIdEF,, qar qrer t I

write the name of the organism that is referred to as the 'Terror of Bengal,.

5. E{ 6ftfr rl6r}it *'qrq frfuqqi FsaT afu{s.wr-+T { +rrqn q-r& t r

Name the Green House gases that contribute to total global warming.

3.

4.
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6. *i fqq qr rt fu it fus+ gq *,*6st tflgi,if +t ernqrmo {fun(. Efli+ r* t, eru, s}1. ,e6,,

m t v6qr{ s"{{dr{g I

5M

Identify 'a' and 'b' in the figure given
major vertebrate taxa.

below representing proportionate number of

fuS frm tS *{ s'r .e-qrfluT *iqq q} wrfr C$qrqt$ si?rerT tl qer qrqr q.fiTr t, st{ {f,r{g
Er6\r€T *ri m'wr i r

Give an example of an organism that enters .diapause, and why.

ffi m qrfttie i[ wror si flm.q rotlqtfqf, t+qr qnr t r
How is 'stratification' represented in a forest ecosystem ?

7.

ENUg. B

SECTION - B
9. (i) ss ffiro ?Fr ;nEr frfiqq W vs* f<qr qr fu sTEdfrffi Ta +{ ={ksilffidi +

{+Htq***qrfre r

T6fus oilrrrrrw frqrd'wvgqr ss+fqw nf vqgrEq r

Name the scientist who suggested that the genetic code should
combination of three nucleotides.
Explain the basis on which he arrived at this conclusion. ,,

3

Qxfi =20)

,a
be made of a

(ii)

(i)

(ii)

s7nt3 lP.T.O.
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r-

10. qaRrdt tt eia:rq;m i wr €ielsr *dr t, kfuq | {t IEFH nsr t Eti Tfi frqr qr wen t ? 2

State the disadvantage of inbreeding among cattle. How it can be overcome ?

1 1. q5srge6 3qr6(gr tt gu vrarue fs.ffi tk-flr tst1rffiq-{ +} qeilq wif f<qrrqr t 2

Explain with the help of a suitablq example the naming of a resffiction endonuclease.

12. tr frkwr H qr6+ t r sq F{S qdt fEfioiqr }FFtuT HT qrq fufisqffii vr+-r gq+r f+,qr

rrqT slT I 2

What is gene therapy ? Name the frst clinical case where it was used'

13.316RllcorsTqFT*i+eIftIfiIffi,IrrqflTiiQ131kIfrI{6-iqwiTFlsr(Et,-frtlgqrflqti'eq
t$ftt$qt tfr*r(ffirEq | 2

Apa,rt from being part of the food chain, predators play other important roles. Mention

any two such roles supported by examples.

t4. \'s'tqr erq trflfi{sqa1${ffit qrffi qrrilsT *t qrsfl+ felfrr q+ d ffi T + E} t 2

Consffuct an age pyramid which reflects a stable growth status of human population.

15. tqr Hi t fu et aflffi{ E€ +*uJ dr Hi {6\ qrtf,r ffi zrd srdr t, qt gt oid:q6ul s,,{+ qrd 
)+edrqrtnrt r 2

Why does the Bt toxin not kill the bacterium that produces it but kills the insect that

ingests it ?

16. qq.it it *r r rnr ABo rfiT rqrt or t+q rfiR fuhq dnr t ? iqrm rffi *ifrrfit3it s1{sn
2,*+{irttrlt$+re*f,Tt, frfuq , 

**,
ffifun ffi d qr* qr+ qret fuT-tililrsr ffiftT *.trsdi*'qrq tdfrsq r rds'mt \'6-

W'Yqr6rq fr Eli-qq I

(i) rfl-fl XX EFt;R XO +{rq
(ii) rlrEr ZW EFT;11 ZZ +qIE

How does the gene 'I' control ABO blood groups in humans ? Write the effect the gene

has on the sffucture of red blood cells.

OR

Write the types of sex-determination mechanisms the following crosses show. Give an

example of each tyPe.

(i) Female XX with Male XO

(ii) Female ZW with MaleZZ

s7t1l3 4
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17. y6qFr w qdrEq fls"fiffifrkd d$ f*,q uffi{ + t - qqqtt €ryrqr qErqfr r

(0 vr*ciqaqr e+rq

(ii) sffiqs st sfr'q aqr sFrdf ft1 sfi'q
(iiD dffiqlnaqr *'*ilnqr $flikzi *'ror+
(iv) qrFrKg, deTr +m + 3T,HK

Identify the following pairs as Homologous or Analogous organs :

(i) Sweet potato and potato
(ii) Eye of octopus and eye of mammals
(iii) Thorns o'f Bougainvillea and tendrils of Cucurbits.
(iv) Fore limbs of Bat and Whale.

onqnqledf q pftm-srrh qnrcII ft1q-+ E-{r{g I

List the post-fertilization events in angiosperms.

EI!i'- C

SECTION - C
++ fd 'ri qrr qrr €ffi+T sltqq eY{ $ qr G wit *' wt frPqq :

218.

t9.
(3 x 9 =27)

3

t
a
ls
F

+
F

qrq(t) +(i) qifi'(a) W tul { emrc ail{ HIq *t qflr qflr{q I

(ii) q{r{fuqT dr mfqfuTfd +t qvn {, W d { t qtq Hr q*'qm'ftrq'R qqfre st s& qfi'R t
qd(i'n t

(iii) qsrq si x-srqT .r{ frsrqr rrqr t efu e*r*'sw qs'Hqiil kS tqr E{ti+ 'r+ t I w tdrg

krqrq6m{dr{q r

Study the graph given below and answer the questions that follow :t
a
Fr'a
z
trl

zo

A
er

(iii)

Write the status of food and space in the curves (a) and (b).

In the absence of predators, which one of the two curves would appropriately

depict the prey population ?

Time has been shown on X-axis and there is a parallel dotted line above it. Give

the significance of this dotted line.

5

(i)
(ii)

rnffi(t) +

57tU3 lP.T.O.
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20. RNA qftilF{q st sh.qt *^enr arerq'*.ftii si wi { +qzis+{rquT { eFIr stir+ il flo,€

rrnngerrrilfu#rqqE[r{q | 3

How did the process of RNA interference help to control the nematode from infecting

roots of tobacco plants ? Explain.

21. mH'+q qqr d+ t' z sr qrdt + trq frfuq ffit + qr+ qr+ t et{ qnw +ti s+*t wr

TksTEl'+t r 3

What are Methanogens ? Name the animals they are present in and the role they play

there.

zz. (a) qfuur qrffi fr srnn q'+ qrd q* ft1f6rs sT;nq frftsq r qs*'ant s€ rr+

+t .1utmr +tt Wrftlqt+ strt qrfl{ s'n{n qrar t t
(b) frTE{ft{fuH HIksT { "u", 66b" ilerT *.rr q} rr6qm *,'{ rdr{q + tnII t :

{qr qTTEt Fffs *eft€q,,
1 dnr*,r Wrrtl€ (a)

2. qr$fu {qr e'q 2

Xqr+q I
(b)

J. (c) {sr sr*it

Tsr A-4

YflHHPTTt6'?T B(iF.

3

(a)

(b)

Name the tropical sugar cane variety grown in South India. How has it helped in
improving the sugar cane quality grown in North India ?

tableIdentity '&', 'b' and 'c' in the tol

No. Crop Variety Insect Pests

1. Brassica Pusa Gaurav (a)

) Flat bean Pusa $em 2

Pusa Sem 3

(b)

3. (c) Pusa Sawani

Pusa A-4

Shoot and fruit borer

23. €rFrR orYfiif dr fr qiq fqm o{16r 16r t ts'sq+'qEr E-.+ €t Bii iqr dt t I qfonrtqsq E{*'
ETq er$rr qr6rc HeTr strFr qfrcsr frnzn qmr rar t r €{'rr sflT*} ffi=r*. nYt.R tS qrrii {
ftlrd qwi +qt ii qcr'rff *.dmq o.d El ni i enq *-t q;:ti t
Women are often blamed for producing female children. Consequently, they are ill
treated and ostracized. How will you address this issue scientifically if you were to

conduct an awareness progratnme to highlight the values involved ?

57fi.t3
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26.

25.

27.

(a)

(b)

('j
(d)

57tus

24. gqtqrqrq grm Erqh +%i \rs'qurfq $'rg qqr tqr ge+r r qq.{+rq gr<r qfliwf6"tqr t +{trqw{T rqsqdmrftrr*r qr ? 
3

qsril
ifw i mpii d {vrFrfu trcH ?Tq'e{q+ sIrT sr *nvrr rsos ii fuqr qr, qr{ q. 1900 trrq6k* rffiT srT 16r r se*'srq q+ **t =ni { tt Ht gt, fu ** **ru i
A colourblind child is born to a normal couple. work out a cross to show how it ispossible. Mention the sex of this child.

OR
Mendel published his work on inheritance of characters in 1g65, but it remained
unrecognized till 1900. Give three reasons for the delay in accepting his work.

q;H rni$q *1 qH Hqr dq +t ful *-qrq q*rgqqq sr*i rp56rrqflr{q r 3
Name and explain the role of inner and middle walls of the human uterus.

qrtdqlHdiq,iffi*srqE|+qre+tfrmrts{flrqq I 3
Explain any tbree advantages the seeds offer to angiosperms.

tt eriorn+ t qi T{i i[ t Ei qw Ei g+ t qrq frfisilq{i it q;rqq rd qr tt t r(0 gs qq$ { fu:F *F'R s'r Wqmmr+trer* +dr tqr qrer t r
(i0 t+ q+$ qt e+or rft*'ersqq q) y€ mn *.{qq{ur tt qffiilr wir t r 3
There are many animals that have become extinct in the wild but continue to bemaintained in Zoological parks.

(i) what type of biod.iversity conservation is observed in this case ?(ii) Explain any other two ways which help in this type of conservation.

Eilrg.- D

SECTION-D (5x3=15)
(a) sq vHtlftt EFI qlq frftsq ffi ffi +1 Eq s,rq it qffi s1 h A qi6 gi fi srflqpT{ qibfr p-{rmt or q} H w rq{r ot e* I sq ind6*. ern Fwif *.. u**- i[ frr+

ETr+qr-dqrdf stq*wrw r

28.

(b) *.rFr*.{fi'{ft6qrmmqrqHqd.+ r
qw{t

qr+it + rt'il { *sr f'*'Fqinrs *,qrrfi lh t I Eq {h +.{aiq i[ ..rq{f {iqqq,, frqT
'gs6)foqr, *n rlt t qqEfiqq 

r

I|Flrq siRroral) { tr6qr+ rrq s{ Efrqi + €qe u,r qrq ftTkq flqq+ +Tr +qr 6i vqar t
Gil{ tsr Br*'Enr H +dr t, fuRsq r

tS lsET Ei ir*'ffi *'=nq lmfuq qi *rfr .?i'ii + th$r) 6| 6am { Brcilrfr *fr t r

*s{tffi *} eqqR.'+.ifvr *.sq jl erqw o_@,frq qqi ftsr qrar * r
tP.T.O.
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(a) Name the technology that has helped the scientists to propagate on large scale the

desired crops in short duration. List the steps carried out to propagate the crops by

the said technique.
(b) How are somatic hybrids obtained ?

OR
(a) Cancer is one of the most dreaded diseases of humans. Explain 'Contact

inhibition' and 'Metastasis' with respect to the disease'

O) Name the group of genes which have been identified in normal cells that could

lead to cancer and how theY do so ?

(c) Name any two techniques which are useful to detect cancers of internal organs.

(d) Why are cancer patients often given cr-interferon as part of the treatment ?

Zg. (a) rfl-fi T{ qfi de q; sTn6nq Eeq 
q; ffi6 .rirc qffi r

(b) tTlakfun{fukqifrq: 
-(i) YJFqlfrffiT aur v5reruaflrot

(ii) {JfiruJ-fi{aql{J-rupftrsr;rT 5 '

SNlztT

(a) 46 fq+fi Et qfirErcf,r vlrflr{g I

(b) g*'r6$r$q qlqrrssTilqilufr eflt€ q{Eq I

(a) Draw a labelled diagrammatic view of human male reproductive system.

(b) Differentiate between :

(i) Vas deferens and vasa efferentia
(ii) Spermatogenesisandspermeogenesis

OR
(a) Explain the phenomenon of double fertilization.
(b) Draw a labelled diagram of a typical anatropous ovule'

30. (a) g+ +d{r e{tq fr1s6r{rff t oNe qftrgfr *t qP*,qr rrrflEq I

ir) qffi { *lflvmqr ft1 flqr!$ }rqgT { ufrrffr tfr t ? qk DNA stdffr *^qrq

dfrffirfu{q{it1Ej-drdwrrt'n r 5

OTZTdTT

(a) q6qIffi sq6rsr ti gq stfu sr Eftq-fuors ri,-d$ ftr€til qErflr{g I fir€r;il *t qi tdr
qEltlRW (two key concepts) {dr{q I

(b) Bq *qst?rn qm * +$ trt lMtdfiqqqi gaT qi *fr qft* *'"nq {il ts'ttrT

slft
(a) Explain the process of DNA replication with the help of a schematic diagram.

(b) In which phur. of the cell cycle does replication occur in Eukaryotes ? What

would happen if cell-division is not followed after DNA replication ?

(a) Explain Darwinian theory of evolution with the help of one suitable example.

State the two key concepts of the theory.
(b) Mention any three characteristics of Neanderthal man that lived in near east and

central Asia.

s7tu3
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Question Paper Code 57/1/3

SECTION - A (1 × 8 = 8)

1. Mention the type of host cells suitable for the gene guns to introduce an alien DNA.

Ans. Plant cells
[1 mark]

2. Name any two types of cells which act as 'Cellular barriers' to provide Innate Immunity in
humans.

Ans. Polymorpho-nuclear Leukocytes /  Neutrophils /  Monocyte , Natural Killer (type of lymphocyte),
macrophages

(Any two) = ½ + ½

[1 mark]

3. How is repetitive / satellite DNA separated from bulk genomic DNA for various genetic
experiments?

Ans. Density gradient centrifugation = 1

[1 mark]

4, Write the name of the organism that is referred to as the 'Terror of Bengal'.

Ans. Eicchornia crassipes / Water Hyacinth

[1 mark]

5. Name the Green House gases that contribute to total global warming.

Ans. All four gases - N2O, CFC, CH4, CO2 (if less than four mentioned  = ½)

[1 mark]

6. Identify ‘a’ and ‘b’ in the figure given below representing proportionate number of major
vertebrate taxa.

Ans. (a) Mammals

(b) Amphibians = ½ + ½

[1 mark]
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7. Give an example of an organism that enters 'diapause' and why.

Ans. (Many species of) Zooplankton, unfavourable condition = ½ + ½
[1 mark]

8. How is 'stratification' represented in a forest ecosystem ?

Ans. Trees occupy vertical stratra , shrubs the second layer and herbs / grasses occupy the bottom
layers // vertical distribution of species , at different levels = ½ + ½

[1 mark]

SECTION - B (2×10=20)

9. i) Name the scientist who suggested that the genetic code should be made of a
combination of three nucleotides.

ii) Explain the basis on which he arrived at this conclusion.

Ans. (i) George Gamow = ½

(ii) There are four bases and 20 amino acids = ½

(There should be atleast 20 different genetic codes for these 20 amino acids)

Only possible combinations that would meet the requirement is combinations of 3 bases that
will give 64 codons = 1

[2 marks]

10. State the disadvantage of inbreeding among cattle. How it can be overcome ?

Ans. - Inbreeding depression / reduce fertility and productivity = 1

- Selected animals should be mated with unrelated superior animals of the same breed /
outbreeding  =1

[2 marks]

11. Explain with the help of a suitable example the naming of a restriction endonuclease.

Ans. EcoRI = ½

Eco stands for the genus and species of the prokaryotic cell from which the enzyme was isolated i.e
E.coli = ½

R stands for strain = ½

‘I’ follows order in which enzyme was isolated = ½

[2 marks]

12. What is gene therapy ? Name the first clinical case where it was used.

Ans. – (Collection of methods that allows) correction of a gene defect that has been diagnosed in a
child / embryo = 1

– Adenosine deaminase (ADA) deficiency  =  1
[2 marks]

13. Apart from being part of the food chain , predators play other important roles. Mention
any two such roles supported by examples.

Ans. - Keeps prey population under control
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- Biological control methods

- Maintains species diversity

- Reduces intensity of competition among prey species

(Any two roles and relevant examples each)

[2 marks]

14. Construct an age pyramid which reflects a stable growth status of human population.

Ans.

Pre-reproductive
Reproductive

Post-reproductive(½)

(½)
(½)

Construction of pyramid = ½

NOTE : Proceed marking only when pyramid is correctly drawn.

[2 marks]

15. Why does the Bt toxin not kill the bacterium that produces it but kills the insect that ingests
it ?

Ans. Exists as inactive protoxins = 1

Becomes active in the gut of insect due to alkaline pH = 1

[2 marks]

16. How does the gene 'I' control ABO blood groups in humans ? Write the effect the gene has
on the structure of red blood cells.

Ans. – Gene ‘I’ has three different alleles  IA , IB , i = ½
– IA produces A type of sugar / Antigen   A group

IB produces B type of sugar / Antigen   B group

– i - No sugar - O group = ½

– Structure - sugar polymers protrude from  the surface of plasma membrane of RBCs = ½

[2 marks]

OR

Write the types of sex-determination mechanisms the following crosses show. Give an
example of each type.

(i) Female XX with Male XO

(ii) Female ZW with Male ZZ

Ans. (i) Male heterogamety , Grasshopper = ½ + ½

(ii) Female heterogamety , Birds  = ½ + ½

[2 marks]

= ½
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17. Identify the following pairs as Homologous or Analogous organs :

(i) Sweet potato and potato

(ii) Eye of octopus and eye of mammals

(iii) Thorns of Bougainvillea and tendrils of Cucurbits.

(iv) Fore limbs of Bat and Whale.

Ans. (i)  &  (ii) Analogous

(iii)  &  (iv) Homologous  =   ½ × 4

[2 marks]

18. List the post-fertilization events in angiosperms.

Ans. – Development of endosperm

–  Embryogeny / development of embryo

–  Seed formation

–  Fruit formation   = ½ × 4

[2 marks]

SECTION-C (3 ×9 = 27)

19. Study the graph given below and answer the question that follow :

PO
PU

LA
TI

O
N

 D
EN

SI
TY

(N
)

TIME (t)

a

b

(i) Write the status of food and space in the curves (a) and (b).

(ii) In the absence of predators, which one of the two curves would appropriately
depict the prey population ?

(iii) Time has been shown on X-axis and there is a parallel dotted line above it. Give
the significance of this dotted line.

Ans. (i) a - unlimited food and space =  ½

b - limited food and space  =  ½

(ii) Curve a =  1

(iii) Carrying capacity / a given habitat has enough resources to support maximum possible
number - beyond which no further growth is possible = 1

[3 marks]
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20. How did the process of RNA interference help to control the nematode from infecting roots
of tobacco plants? Explain.

Ans. Using Agrobacterium vectors , nematode specific genes introduced into host plant , produced
sense - antisense RNA in host cells , ds RNA - initiated RNAi , silenced specific mRNA of
nematode , parasite could not survive in transgenic host = ½ × 6

[3 marks]

21. What are Methanogens ? Name the animals they are present in and the role they play
there.

Ans. – Bacteria which grow anaerobically on cellulosic material = 1

– Present in cattle (rumen) = 1

– Breakdown of cellulose , helps in nutrition of animal // digestion of cellulose = 1

[3 marks]

22. (a) Name the tropical sugar cane variety grown in South India. How has it helped in
improving the sugar cane quality grown in North India ?

(b) Identify ‘a’, ‘b’ and ‘c’ in the following table :

No. Crop Variety Insect Pests

1.

2.

3.

Brassica

Flat bean

    (c)

Pusa Gaurav

Pusa Sem 2
Pusa Sem 3

Pusa Sawani

Pusa A-4

    (a)

    (b)

Shoot and fruit borer

Ans. (a) Saccharum officinarum , crossed with , North Indian variety (Saccharum barberi) to
increase quality = ½ × 3

(b) (a) Aphids

(b) Jassids / aphids / fruit borer

(c) Okra (Bhindi)               = ½ × 3

[1½ + 1½ =  marks]

23. Women are often blamed for producing female children. Consequently, they are ill treated
and ostracized. How will you address this issue scientifically if you were to conduct an
awareness programme to highlight the values involved?

Ans. – Male produces two types of sperms ( X & Y type in the ratio 1 : 1) , Female produces only
one type of ovum (X type) , hence the sex of baby is determined by the type of sperm fertilising
the ovum therefore women should not be blamed  //  A genetic cross showing sex determination
in human beings covering above value points can be considered in lieu of the above explanation
= ½ × 3

– Sensitivity towards community  / Social awareness  / Self discipline / Responsible behaviour /
Leadership quality / Caring attitude / Responsible attitude towards society / Concern for others
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/ Sharing of knowledge or information / Presence of mind /Being proactive / any other relevant
value.

(Any three values) = ½ × 3

[3 marks]

24. A colourblind child is born to a normal couple. Work out a cross to show how it is possible.
Mention the sex of this child.

Ans.

XY

X Y X X
c

XXcX X X Yc

X = 1 

= 1

Male = 1

[3 marks]

OR

Mendel published his work on inheritance of characters in 1865, but it remained
unrecognized till 1900. Give three reasons for the delay in accepting his work.

Ans. - The communication was not easy in those days and his work could not be widely publicised.

- His concept of genes as stable and discrete units that controlled the expression of traits and of
the pair of alleles which did not ‘blend’ with each other was not accepted by contemporaries
as an explanation for the apparently continuous variation seen in nature.

- Mendel’s approach of using mathematics to explain biological phenomena  was totally new
and unacceptable to many of the biologists  of his time.

- Though Mendel’s work suggested that factors (genes) were discrete units , he could not provide
any physical proof for the existence of factors and what they were made of.

(Any three points) = 1 + 1 + 1

[3 marks]

25. Name and explain the role of inner and middle walls of the human uterus.

Ans. Inner   - Endometrium  = ½ ,

supports foetal growth ,  helps in placenta formation  after implantation = ½  + ½,

Middle - Myometrium = ½,

Exhibits strong contraction during delivery of baby = 1

[3 marks]

26. Explain any three advantages the seeds offer to angiosperms.

Ans. - Since reproductive process such as pollination and fertilisation are independent of
water , seed formation is more dependable.
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- Seeds have better adaptive strategies  for dispersal to new habitats and help the species
to colonise in other areas.

- As they have sufficient food reserves young seedlings are nourished until they are capable
of photosynthesis on their own.

- The hard seed coat provides protection to the young embryo.

- Being products of sexual reproduction , they generate new genetic combinations /
variations.

- Dehydration and dormancy of mature seeds are crucial for survival under adverse
conditions.

(Any three points) = 1 + 1 + 1

[3 marks]

27. There are many animals that have become extinct in the wild but continue to be maintained
in Zoological parks.

(i) What type of biodiversity conservation is observed in this case ?

(ii) Explain any other two ways which help in this type of conservation.

Ans. (i) Ex - situ conservation  = 1

(ii) Botanical garden , Wild life safaries , Cryopreservation , In-vitro , Seed bank , Tissue culture
propagation

(Any two method explained ) 1 × 2 = 2

[1 + 2 = 3 marks]

SECTION-D (5×3 = 15)

28. (a) Name the technology that has helped the scientists to propagate on large scale the
desired crops in short duration. List the steps carried out to propagate the crops by
the said technique.

(b) How are somatic hybrids obtained ?

Ans. (a) Tissue culture  / micro propagation = 1

Explants, grown in a test tube , under sterile condition , in special nutrient medium / culture
medium ½ × 4 = 2

(b) Isolated single cells , digests cell walls , to obtain protoplast from two different varieties ,
fusion of protoplast. ½ × 4 = 2

[5 marks]

OR

(a) Cancer is one of the most dreaded diseases of humans. Explain ‘Contact inhibition’
and ‘Metastasis’ with respect to the disease.

(b) Name the group of genes which have been identified in normal cells that could lead to
cancer and how they do so ?

(c) Name any two techniques which are useful to detect cancers of internal organs.

(d) Why are cancer patients often given -interferon as part of the treatment ?
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Ans. (a) Conact with other cells inhibits their uncontrolled growth = 1

tumour cells reach distant sites, through blood. = ½ + ½

(b) Proto oncogenes = ½

when activated under certain condition could lead to oncogenic transformation of the cells. =  ½

(c) Biopsy / radiography / CT / MRI

(Any 2) = ½+½

(d) It activates immune system, destroys tumour = ½+½

[5 marks]

29. (a) Draw a labelled diagrammatic view of human male reproductive system.

(b) Differentiate between:

(i) Vas deferens and vasa efferentia

(ii) Spermatogenesis and spermeogenesis

Ans. (a)

(Label any six) = ½ × 6 = 3

(b) (i) Vas deferens Vas efferentia

- Carries sperm from - Carries sperm from

epididymis to urethra testis to epididymis
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- One in number - Many in number

from each testis

(Any one difference) = 1

(ii) Spermatogenesis Spermiogenesis

- Production of sperms - Spermatids are transformed

(by meiosis) to spermatozoa = 1

[3 + 2 = 5 marks]

OR

(a) Explain the phenomenon of double fertilization.

(b) Draw a labelled diagram of a typical anatropous ovule.

Ans. (a) It includes syngamy where one of the male gametes fuses with egg cell to form zygote , triple
fusion which includes fusion of second male gamete with two polar nuclei  to form primary
endospermic nucleus = 1 + 1

(b) Hilum

Funicle

Micropyle

Outer integument

Inner integument

Nucellus

Embryo sac

Chalazal pole

(Any six) = ½ × 6

[2 + 3 = 5 marks]

30. (a) Explain the process of DNA replication with the help of a schematic diagram.

(b) In which phase of the cell cycle does replication occur in Eukaryotes ? What would
happen if cell-division is not followed after DNA replication?

Ans. (a) - Replication of DNA begins at ori, to form a replication fork = ½ + ½

- DNA dependant DNA polymerase forms a new strand in 5'  3' direction = ½

- Role of DNA ligase is to join discontinuously synthesised fragments = ½
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5'

3'
5'

3'

Discontinuous fragm
ents /

Lagging strand

Continuous 
strand /
Leading strand

3'

5'

5'

3'

Correct polarity of parental strand = ½

Correct polarity of continuous strand

Correct polarity of discontinuous strand

= ½

= ½

 = ½

b. S phase  =  ½

Polyploidy =  ½

[5 marks]

OR

(a) Explain Darwinian theory of evolution with the help of one suitable example. State the
two key concepts of the theory.

(b) Mention any three characteristics of Neanderthal man that lived in near east and central
Asia.

Ans : (a) • Competition

• Useful variations

• Survival of  the fittest

• Natural selection

• Relevant example

• Explanation of the above points ½×5=2½

Key concepts

• Branching descent ½

• Natural Selection ½

(b) Neanderthal man

• Brain size 1400 cc

• They used hides to protect their bodies

• They buried their dead ½ × 3 = 1 ½ [3½ + 1½ = 5 marks]
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