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{ZYm©[aV g_` : 3KÊQ>o   A{YH$V_ A§H$ : 70 

Time allowed : 3 hours Maximum Marks : 70 

 H¥$n`m Om±M H$a b| {H$ Bg àíZ-nÌ _o§ _w{ÐV n¥ð> 11 h¢ & 

 àíZ-nÌ _| Xm{hZo hmW H$s Amoa {XE JE H$moS >Zå~a H$mo N>mÌ CÎma-nwpñVH$m Ho$ _wI-n¥ð> na 
{bI| & 

 H¥$n`m Om±M H$a b| {H$ Bg àíZ-nÌ _| >26 àíZ h¢ & 

 H¥$n`m àíZ H$m CÎma {bIZm ewê$ H$aZo go nhbo, àíZ H$m H«$_m§H$ Adí` {bI| & 
 Bg  àíZ-nÌ  H$mo n‹T>Zo Ho$ {bE 15 {_ZQ >H$m g_` {X`m J`m h¡ &  àíZ-nÌ H$m {dVaU nydm©• 

_| 10.15 ~Oo {H$`m OmEJm &  10.15 ~Oo go 10.30 ~Oo VH$ N>mÌ Ho$db àíZ-nÌ H$mo n‹T>|Jo 
Am¡a Bg Ad{Y Ho$ Xm¡amZ do CÎma-nwpñVH$m na H$moB© CÎma Zht {bI|Jo & 

 Please check that this question paper contains 11 printed pages. 

 Code number given on the right hand side of the question paper should be 

written on the title page of the answer-book by the candidate. 

 Please check that this question paper contains 26 questions. 

 Please write down the Serial Number of the question before 

attempting it. 

 15 minute time has been allotted to read this question paper. The question 

paper will be distributed at 10.15 a.m. From 10.15 a.m. to 10.30 a.m., the 

students will read the question paper only and will not write any answer on 

the answer-book during this period. 

SET-3 
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gm_mÝ` {ZX}e : 

(i) àíZ-nÌ _| nm±M IÊS>m| _§o 26 àíZ {XE JE h¢ & g^r àíZ A{Zdm`© h¢ & 

(ii) IÊS> A _| àíZ g§»`m 1 go  5 A{V bKw-CÎmar` àíZ h¢, àË`oH$ àíZ 1 A§H$ H$m h¡ & 

(iii) IÊS> B _| àíZ g§»`m 6 go  10 bKw-CÎmar` àíZ I àH$ma Ho$ h¢, àË`oH$ àíZ 2 A§H$m| H$m 

h¡ & 

(iv) IÊS> C _| àíZ g§»`m 11 go  22 bKw-CÎmar` àíZ II àH$ma Ho$ h¢, àË`oH$ àíZ 3 A§H$m| 

H$m h¡ & 

(v) IÊS> D _| àíZ g§»`m 23 _yë` AmYm[aV àíZ 4 A§H$m| H$m h¡ & 

(vi) IÊS> E _| àíZ g§»`m 24 go  26 XrK©-CÎmar` àíZ h¢, àË`oH$ àíZ 5 A§H$m| H$m h¡ & 

(vii) àíZ-nÌ _| g_J« na H$moB© {dH$ën Zht h¡, {\$a ^r 2 A§H$m| dmbo EH$ àíZ _|, 3 A§H$m| dmbo 

EH$ àíZ _| Am¡a 5 A§H$m| dmbo g^r VrZm| àíZm| _| ^rVar M`Z-{dH$ën {XE JE h¢ & àË`oH$ 

narjmWu H$mo Eogo àíZm| Ho$ Xmo {dH$ënm| _§o go H$moB© EH$ àíZ hb H$aZm h¡ & 

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 questions number 1 to 5, very short-answer type 

questions of  1 mark each. 

(iii) Section B contains questions number 6 to 10, short-answer type I 

questions of 2 marks each. 

(iv) Section C contains questions number 11 to 22, short-answer type II 

questions of  3 marks each. 

(v) Section D contains question number 23, value based question of  4 marks. 
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(vi) Section E contains questions number 24 to 26, long-answer type questions 

of  5 marks each. 

(vii) There is no overall choice in the question paper, however, an internal 

choice is provided in one question of 2 marks, one question of 3 marks and 

all the three questions of 5 marks. In these questions, an examinee is to 

attempt any one of the two given alternatives. 

 

 

IÊS> H$ 

SECTION A 

 

1. Anõm{gV Hy$Q> Am¡a Ag§{X½Y Hy$Q> _| A§Va ~VmBE &  1 

How does a degenerate code differ from an unambiguous one ? 

2. AY©gyÌr {d^mOZ (_rAmo{gg) {H$gr ^r Ord Ho$ b¢{JH$ OrdZ-MH«$ _| EH$ A{V Amdí`H$ 

KQ>Zm h¡ & Xmo H$maU ~VmBE &   1 

Meiosis is an essential event in the sexual life cycle of any organism. Give 

two reasons.  

3. ‘‘_Zwî` àmW{_H$ Am¡a {ÛVr`H$ Cn^moº$m XmoZm| hr hmo gH$Vm h¡ &’’ Bg H$WZ H$s nw{ï>  

H$s{OE & 1 

‘‘Man can be a primary as well as a secondary consumer.’’ Justify this 

statement. 

4. Amono[aZ Am¡a hmëS>oZ Ûmam à{Vnm{XV n[aH$pënV àñVmdm| H$mo {b{IE &  1 

Write the hypothetical proposals put forth by Oparin and Haldane. 
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5. RNA nm°{b_aoµO II H$m Š`m H$m`© hmoVm h¡ ?  1 

Write the function of RNA polymerase II. 

 

 

IÊS> I 

SECTION B 

 

6. {H$gmZm| Ûmam g§H$a {H$ñ_m| Ho$ Ag§JO{ZH$ (Enmo>{_pŠQ>H$) ~rOm| Ho$ Cn`moJ H$aZo Ho$ Xmo 

bm^m| H$m gwPmd Xr{OE &  2 

Suggest two advantages to a farmer for using apomictic seeds of  hybrid 

varieties. 

7. qbJ-ghb½Z OrZm| Ho$ AÜ``Z Ho$ {bE Q>r.EM. _m°J©Z Zo S´>mogmo{\$bm _¡bmZmoJ¡ñQ>a H$mo Š`m| 

MwZm ?  2 

Why did T. H. Morgan select Drosophila melanogaster to study sex linked 

genes for his lab experiments ? 

8. g§`wº$ dZ à~§YZ Š`m hmoVm h¡ ? Bggo dZ-g§ajU _| {H$g àH$ma ghm`Vm {_bVr h¡ ?  2 

What is joint forest management ? How can it help in conservation of 

forests ? 

9. ~{h:àOZZ Am¡a ~{h:g§H$aU Ho$ ~rM A§Va ~VmBE &   2 

                     AWdm 

 Ka na ~ZmE \$b Ho$ Á`yg H$s VwbZm _| ~moVb~§X \$b Ho$ Á`yg A{YH$ {Z_©b hmoVo h¢ & 

ñnï> H$s{OE & 2 
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Differentiate between outbreeding and outcrossing. 

OR 

Bottled fruit juices are clearer as compared to those made at home. 

Explain.   

10. _éñWbr nm¡Yo IwíH$, AnojmH¥$V J_© n`m©daUr` n[apñW{V`m| Ho$ {bE {H$g àH$ma AZwHy${bV 

hmoVo h¢ ?  2 

How does a desert plant adapt to the dry, warmer environmental 

conditions ? 

IÊS> J 

SECTION C 

11. Cë~doYZ Š`m hmoVm h¡ ? Bg na d¡Ym{ZH$ à{V~§Y Š`m| bJm {X`m J`m h¡ ?  3 

What is amniocentesis ? Justify the statutory ban on it. 

12. _mZd A§S>me` Ho$ H$mQ>r` Ñí` H$m EH$ Zm_m§{H$V AmaoI ~ZmBE &  3 

Draw a diagrammatic, labelled sketch of a sectional view of human ovary.  

13. Xmo CXmhaUm| H$s ghm`Vm go Angmar {dH$mg H$s ì`m»`m H$s{OE &  3 

Explain divergent evolution with two examples. 

14. (a) {ZåZ{b{IV pñW{V`m| _| hmoZo dmbo _mZd amoJm|/{dH$mam| Ho$ Zm_ ~VmBE :   

(i) {\$ZmBb Eobm{ZZ hmBS´>mooboµO Zm_H$ E§µOmB_ Ho$ Hy$Q>Z Ho$ {bE CÎmaXm`r OrZ 

_| CËn[adV©Z hmo OmE 

(ii)  21d| JwUgyÌ H$s EH$ A{V[aº$ à{V (H$m°nr) {dÚ_mZ hmo 

(iii) H¡$[a`moQ>mBn (JwUgyÌ àê$n) XXY hmo  

(b) D$na {XE JE àíZm| _| Zm{_V amoJm|/{dH$mam| H$m H$moB© EH$ bjU ~VmBE &  3 
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(a) Name the kind of diseases/disorders that are likely to occur in 

humans if  

(i) mutation in the gene that codes for an enzyme phenyl 

alanine hydrolase occurs, 

(ii) there is an extra copy of chromosome 21, 

(iii) the karyotype is XXY. 

(b) Mention any one symptom of the diseases/disorders named above. 

  

15. DNA-à{VH¥${V`Z H$s AY©g§ajr `moOZm Ho$ àm`mo{JH$ à_mU àñVwV H$aZo Ho$ {bE ZmBQ´>moOZ 

Ho$ ^mar g_ñWm{ZH$ H$mo {H$g àH$ma à`wº$ {H$`m J`m ?  3 

How was a heavy isotope of nitrogen used to provide experimental 

evidence to semi-conservative mode of DNA-replication ? 

16. O¡dàm¡Úmo{JH$s H$m EH$ à_wI `moJXmZ `h ahm h¡ {H$ Bggo nr‹S>H$Zmer-à{VamoYr H$nmg Ho$ 

nm¡Ym| H$s {H$ñ_| {dH${gV H$s Om gH$Vr h¢ & g_PmH$a ~VmBE {H$ `h {H$g àH$ma g§^d 

{H$`m Om gH$m &  3 

One of the major contributions  of biotechnology is to develop  

pest-resistant varieties of cotton plants. Explain how it has been made 

possible. 

 

17. (a) àH¥${V _| hmoZo dmbo \$m°ñ\$moag Am¡a H$m~©Z MH«$m| Ho$ ~rM H$moB© Xmo A§Va ~VmBE &  3 

(b) OrdYm[a`m| _| \$m°ñ\$moag H$m _hÎd {b{IE &   

(a) State any two differences between phosphorus and carbon cycles in 

nature. 

(b) Write the importance of phosphorus in living organisms. 
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18. (a) nm[aV§Ì _| àË`oH$ nmofr ñVa Ho$ {bE Cn`wº$ CXmhaU XoVo hþE g§»`mAm| H$m {na¡{_S> 
~ZmBE &  

(b) Cn ẁ©º$ {na¡{_S> _| nhbo nmofr ñVa go boH$a Mm¡Wo nmofr ñVa VH$ g_{ï> H$m AmH$ma 

H«${_H$ ê$n _| KQ>Vm OmVm h¡ & ì`m»`m H$s{OE &  3 

(a) Construct a pyramid of numbers by taking suitable examples for 

each trophic level in an ecosystem. 

(b) Explain why a progressive decline is seen in the population size 

from the first to the fourth trophic level in the above pyramid. 

19. ~m`moJ¡g H$m {Z_m©U H$aZo Ho$ {bE dm{hV-_b H$m {H$g àH$ma BñVo_mb {H$`m Om gH$Vm h¡ ? 

g_PmH$a ~VmBE &  3 

How can sewage be used to generate biogas ? Explain. 

20. Cn ẁº$ CXmhaUm| H$s ghm`Vm go O¡d-{d{dYVm g§ajU Ho$ {bE g§H$sU© ê$n go Cn`moJr Am¡a 
ì`mnH$ ê$n go Cn`moJr VH$m] H$s VwbZm H$s{OE &  3  

Compare narrowly utilitarian and broadly utilitarian approaches to 

conserve biodiversity, with the help of suitable examples. 

21. dm§{N>V OrZ Ho$ ~ogm| H$mo AZwH«$_ _| ì`dpñWV H$aZo Ho$ {bE Cg OrZ H$s AZoH$ à{V`m| H$s 
Amdí`H$Vm hmoVr h¡ & Bg dm§{N>V OrZ H$s ~‹S>r g§»`m _| à{V`m± V¡`ma H$aZo _| à`wº$ 
à{H«$`m H$m Zm_ ~VmBE VWm CgH$s ì`m»`m H$s{OE &  3 

Many copies of a specific gene of interest are required to study the 

detailed sequencing of bases in it. Name and explain the process that can 

help in developing large number of copies of this gene of interest. 

22. à{V~§YZ E§S>moÝ`y{ŠbEµO E§µOmB_ EcoRI H$s {H«$`m Ûmam nwZ`m}OZ DNA {Z_m©U H$mo Xem©Zo Ho$ 
{bE EH$ àdmh MmQ>© ~ZmBE &  3 

AWdm 

 DNA-IÊS>m| H$mo n¥WH$ H$aZo _| VWm O¡dàm¡Úmo{JH$s Ho$ à`moJm| Ho$ {bE CÝh| CnbãY H$amZo _| 
à`wº$ VH$ZrH$ H$m Zm_ ~VmBE VWm CgH$s ì`m»`m H$s{OE &  3 
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Prepare a flow chart in formation of recombinant DNA by the action of 

restriction endonuclease enzyme EcoRI. 

OR 

Name and explain the technique used for separating DNA fragments and 

making them available for biotechnology experiments. 

 

 

IÊS> K 

SECTION D 

23. Amn AnZo ghnmR>r Ûmam Xr J`r OÝ_{XZ-nmQ>u _| em{_b hþE & dhm± AmnZo XoIm {H$ Hw$N> 

_oh_mZ EH$ H$moZo _| ~¡R>o H$mµ\$s emoa _Mm aho Wo Am¡a {H$gr nXmW© H$m godZ H$a aho Wo & 

Wmo‹S>r Xoa ~mX Bg J«wn _| go EH$ b‹S>H$m MrIZo bJm, Agm_mÝ` ì`dhma H$aZo bJm Am¡a dh 

ngrZo go bWnW hmo J`m & kmV H$aZo na nVm bJm {H$ `o b‹S>Ho$ _mXH$ (Zerbo) nXmW© H$m 

godZ H$a aho Wo &   

(a) Š`m Amn AnZo _mVm-{nVm/ñHy$b Ho$ A{YH$m[a`m| H$mo Bg ~mV H$s gyMZm X|Jo ?  

hm±/Zm & AnZo CÎma H$s nw{ï> H$aZo Ho$ {bE H$maU ~VmBE &   

(b) {H$Ýht Xmo Zerbo nXmWm] Ho$ òmoVm| Am¡a CZgo hmoZo dmbr hm{Z`m| Ho$ ~mao _| EH$ ZmoQ> 

ñHy$b Ho$ gm{W`m| _| ~m±Q>Zo Ho$ {bE V¡`ma H$s{OE &  

(c) AnZo ñHy$b Ho$ qà{gnb H$mo {H$Ýht Xmo {d{Y`m| H$m gwPmd Xr{OE Vm{H$ BZ Zerbo 

nXmWm] Ho$ à`moJ {H$E OmZo Ho$ {Ibm\$ Zm¡OdmZm| _| OmJ¥{V n¡Xm H$s Om gHo$ &  4 
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You have attended a birthday party hosted by one of your classmates. 

You found some guests at the party sitting in a corner making a lot of 

noise and consuming ‘something’. After a while one of the boys from the 

group started screaming, behaving abnormally and sweating profusely. 

On enquiry you found that the group members were taking drugs. 

(a) Would you inform your parents/school authorities ? Yes/No. Give 

reasons in support of your answer. 

(b) Prepare a note to be circulated amongst the schoolmates about the 

sources and dangers of any two drugs. 

(c) Write any two ways that you will suggest to your school principal 

so as to promote awareness amongst the youth against the use of 

these drugs.  

 

IÊS> L> 

SECTION E 

24. (a) _oÝS>ob Ûmam àñVm{dV à^m{dVm H$m {Z`_ ~VmBE VWm BgH$s ì`m»`m H$s{OE &   

 (b) ñZ¡nS´>¡JZ _| EH$g§H$a F1 VWm F2 g§V{V Ho$ bjUàê$n AnyU© à^m{dVm Xem©Vo h¢ 
O~{H$ _mZd é{Ya dJ© _| ghà^m{dVm Xem©Vo h¢ & `o XmoZm| pñW{V`m± _oÝS>obr` 
EH$g§H$a F1 VWm F2 g§V{V go {H$g àH$ma {^Þ h¢ ? ì`m»`m H$s{OE &  5 

AWdm 

gwHo$ÝÐ{H$`m| _| AZwboIZ-à{H«$`m H$s ì`m»`m H$s{OE &  5 

  

(a) State and explain the law of dominance as proposed by Mendel.  

(c) How would phenotypes of monohybrid F1 and F2 progeny showing 

incomplete dominance in Snapdragon and co-dominance in human 

blood group be different from Mendelian monohybrid F1 and F2 

progeny ? Explain. 

OR 

Explain the process of transcription in Eukaryotes.        
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25. nmo{b`mo-{ZdmaH$ H$m`©H«$_ Ho$ A§VJ©V, Xoe go nmo{b`mo H$m CÝ_ybZ H$aZo Ho$ {bE {Z`{_V 

Ad{Y`m| na ~‹S>o n¡_mZo na ~ƒm| H$mo nmo{b`mo Ho$ Q>rHo$ bJmE JE &   

(a) Q>rH$m (d¡ŠgrZ) Š`m hmoVm h¡ ? g_PmBE {H$ ~ƒo _| Bggo {H$g àH$ma amoJ Ho$ 
{Ibm\$ à{Vajm CËnÞ hmo OmVr h¡ &  

(b) EH$-EH$ Cn ẁº$ CXmhaU H$s ghm`Vm go g{H«$` Am¡a {ZpîH«$` à{Vajm Ho$ ~rM A§Va 
~VmBE &  5 

AWdm 

 O¡d-Cd©aH$ Š`m hmoVo h¢ ? H¥${f _| CZH$s ^y{_H$m H$m dU©Z H$s{OE & amgm`{ZH$-Cd©aH$m| H$s 

Anojm O¡d-Cd©aH$m| H$mo Š`m| dar`Vm Xr OmVr h¡ ?  5 

 

Under polio prevention programme, infants in India were given polio 

vaccines on a large scale at regular intervals to eradicate polio from the 

country. 

(a) What is a vaccine ? Explain how does it impart immunity to the 

child against the disease.   

(b) With the help of an example each, differentiate between active and 

passive immunity.  

OR 

 

What are biofertilizers ? Describe their role in agriculture. Why are they 

preferred to chemical fertilizers ?  
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26. (a) E|{O`moñn_m] _| namJU Ho$ ~mX go Ama§^ H$aHo$ ~rO Ho$ {Z_m©U VH$ H$s KQ>ZmAm| H$s 
ì`m»`m H$s{OE &    

(b) EH$ Eoë~w{_Zr ~rO Ho$ {d{^Þ ^mJm| H$s H$mo{eH$mAm| Ho$ JwUgyÌVm-ñVa (gyÌJwUVm) 

H$m CëboI H$s{OE &  5 

AWdm 

_mZdm| _| {ZfoMZ Am¡a A§Vam}nU à{H«$`mAm| H$s ì`m»`m H$s{OE &  5 

(a) Explain the events after pollination leading to the formation of a 

seed in angiosperms. 

(b) Mention the ploidy levels of the cells of different parts of an 

albuminous seed.   

OR 

Explain the process of fertilisation and implantation in humans. 
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Question Paper Code 57/2/3
SECTION – A

Q. Nos. 1 - 5 are of one mark each

1. How does a degenerate code differ from an unambiguous one ?

Ans. Degenerate Code : one amino acid coded by more than one codon = ½

Unambiguous code : One codon for one amino acid = ½

[1 Mark]

2. Meiosis is an essential event in the sexual life cycle of any organism. Give two reasons.

Ans. (i) Meiosis helps in formation of gametes by reductional division & maintains number of
chromosomes constant / maintains ploidy = ½

(ii) Recombination of genes in offsprings / brings variation = ½

[1 Mark]

3. “ Man can be a primary as well as a secondary consumer.” Justify this statement.

Ans. Vegetarian diet - Primary consumer = ½

Non vegetarian diet - Secondary consumer = ½

[1 Mark]

4. Write the hypothetical proposals put forth by Oparin and Haldane.

Ans. Oparin & Haldane : First form of life could have (origin of life) come from pre existing non living
organic molecules = ½

formation of diverse organic molecules from inorganic constituents/ formation of life was preceeded
by chemical evolution = ½

[1 Mark]

5. Write the function of RNA polymerase II.

Ans. RNA polymerase II  - transcribes precursor of mRNA /  hn RNA

[1 Mark]

SECTION B

Q. Nos. 6 - 10 are of two marks each

6. Suggest two advantages to a farmer for using apomictic seeds of hybrid varieties.

Ans. (i) No segregation of characters in hybrid progeny = 1

(ii) Apomictic hybrid seeds can be used to grow crop year after year /

economical as ordinary hybrid seeds are not used to grow crop year after year = 1

[2 Marks]

7. Why did T.H. Morgan select Drosophila melanogaster to study sex Linked genes for his
lab experiments ?
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Ans. (i) Can be grown in simple synthetic medium in  the laboratory

(ii) Complete life cycle in two weeks

(iii) Large no. of progeny

(iv) Differentiation of sexes

(v) Many hereditary variations (any four)  ½ × 4

[2 Marks]

8. What is joint forest management ? How can it help in conservation of forests ?

Ans. JFM -  A programme (initiated by Govt. of India in 1980)  where govt. works closely with local
communities for protecting & managing forests = 1

Forests are conserved by locals in a sustainable manner as locals are also benefitted with forest
products / (fruits / gum / rubber / medicines etc) = 1

[2 Marks]

9. Differentiate between outbreeding and outcrossing.

Ans. Outbreeding -Breeding of  unrelated animals (no common ancestor for 4 - 6 generations)

belonging to same breed or different breed or different species  = 1

Outcrossing - breeding  within the animals  of same breed having no common ancestors for 4 - 6
generation on either side of their pedigree  = 1

[2 Marks]

OR

Bottled fruit juices are clearer as compared to those made at home. Explain.

Ans. Enzyme Pectinase , protease are added for clearing them  = 1 + 1

[2 Marks]

10. How does a desert plant adapt to the dry, warmer environmental condition ?

Ans. (i) thick cuticle on leaf surface,

(ii) stomata in deep pits

(iii) CAM pathway

(iv) leaves modified to spines (Opuntia)

(v) stem flattened and perform photosynthesis / phylloclade

                                          (Any two) 1 x 2

[2 Marks]

SECTION C

Q. Nos. 11 - 22 are of three marks each

11. What is amniocentesis ? Justify the statutory ban on it.

Ans. Study of chromosonal pattern in amniotic fluid of foetus ,
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It is misused to detect the sex of the foetus ,

ban to check female foeticide

 (= 1 × 3)

[3 Marks]

12. Draw a diagrammatic, Labelled sketch of a sectional view of human ovary.

Ans.

(½) (½)
(½)

(½)

(½)

= ½ × 6

[3 Marks]

13. Explain divergent evolution with two examples.

Ans. Same structure developed along different directions due to adaptations , (to different needs) performing
different functions = 1

- forelimb of whales bats cheetah and human have similar pattern of bones in forelimbs = 1

- thorns and Bougainvillea and tendrils of Cucurbita - stem in both examples = 1

[3 Marks]

14. (a) Name the kind of diseases/disorders that are likely to occur in humans if

(i) Mutation in the gene that codes for an enzyme phenyl alanine hydrolase occurs,

(ii) There is an extra copy of chromosome 21,

(iii) The karyotype is XXY.

(b)   Mention any one symptom of the diseases/disorders named above.

Ans. (a & b)

(i) Phenylketonuria , mental retardation = ½ + ½

(ii) Down’ s syndrome ,  short statured  / small round head  / furrowed tongue  / partially
open mouth / broad palm with characteristics palm crease / retarded mental physical
and psychomotor development = ½ + ½

(½)
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(iii) Klinefelter’s Syndrome  ,  Overall masculine development with feminine features (enlarged
breast  /  Gynaecomastia) / sterile  =  ½ + ½

(any one symptom from each category ,  any other appropriate symptom)

[3 Marks]

15. How was a heavy isotope of nitrogen used to provide experimental evidence to semi-
conservative mode of DNA-replication ?

Ans. E.coli were allowed to grow on medium containing 15N for many generations so that 15N was
incorporated in newly synthesized DNA making it heavy DNA (Nitrogen is important constituent of
DNA) = ½

The heavy DNA can be differentiated from light DNA by Caesium Chloride Density Gradient
centrifugation , = ½
The above E.coli (with 15N) were then transferred  in medium containing  14N  and, samples were
taken out  after 20 minutes  and after 40 minutes = ½
Extracted DNA was centrifuged and measured to get their density , = ½
DNA extracted after 20 minutes ( Ist Generation) showed an intermediate hybrid density  /  14N 15N,
= ½
DNA extracted  after 40 minutes (2nd Generation) showed equal amount of Light DNA / 14N and
hybrid  DNA / 14N 15N  =  ½

     =  ½ × 6

[3 Marks]

16. One of the major contributions of biotechnology is to develop pest-resistant varieties of
cotton plants. Explain how it has been made possible.

Ans. (i) Introducing Bt toxin gene  /  cry gene from Bacillus thuringiensis ,  into cotton plant using r-
DNA technology = ½ + ½

(ii) cry gene produces insecticidal protein in inactive stage (protoxin) which after ingestion is
converted into active form in the gut of insect , due to alkaline pH there = ½  +  ½

//
= ½

= ½

= ½

= ½

= ½= ½ = ½= ½

=½=½
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(iii) This toxin binds to surface of midgut epithelial cells , causes swelling and lysis leading to  death
of insect = ½  +  ½

[3 Marks]

17. (a) State any two differences between phosphorus and carbon cycles in nature.

(b) Write the importance of phosphorus in living organisms.

Ans. (a)

Phosphorus  Cycle                Carbon Cycle

- Sedimentary cycle - Gaseous cycle

- atmospheric inputs through rainfall are - Atmospheric inputs through rainfall is

much smaller more

- Gaseous exchange of phosphorus between - Gaseous exchange of carbon between

organism and environment  is nil organism and environment is much

more

(any two differences)  = 1 × 2

(b) Phosphorus is a major constituent of biological membranes  / nucleic acids / cellular energy
transfer system / Required for shells bone and teeth (any two) = ½ + ½

[3 Marks]

18. (a) Construct a pyramid of numbers by taking suitable examples for each trophic level in
an ecosystem.

(b) Explain why a progressive decline is seen in the population size from the first to the
fourth trophic level in the above pyramid.

Ans.

Tertiary Consumer  /
Top Carnivore  = ½

Secondary Consumer / Carnivore =  ½

Primary Consumer / Herbivore = ½

Primary Producer = ½

any other suitable 
example 

3 
 

3,54,000 
 

7,08,000 
 

5,842,000 

Note : In an upright pyramid of number of producers are always more than that of  the consumers

Amount of energy decreased at successive trophic levels resulting into decreasing in number of
organisms = 1

* (Any other relevant example to be accepted) = 1

½ × 6

[3 Marks]
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19. How can sewage be used to generate biogas ? Explain.

Ans. When BOD of sewage is reduced , effluent is passed into a settling tank for  bacterial flocs to settle
down (which is Activated sludge) = ½ + ½

Activated sludge is pumped into anaerobic sludge digesters , Bacteria grow anaerobically  and
digest bacteria & fungi in sludge  = ½ + ½

During digestion bacteria produce a mixture of gases containing  methane  ,  hydrogen sulphide and
CO2   =  ½ + ½

[3 Marks]

20. Compare narrowly utilitarian and broadly utilitarian approaches to conserve biodiversity,
with the help of suitable examples.

Ans. Narrowly Utilitarian - Humans derive countless direct economic  benefits from nature = 1

eg. dyes / resin / food / wood etc (or any other suitable example) = ½

Broadly utilatarian -  plays major role in many ecosystem services that nature provides = 1

eg. pollination  /  aesthetic pleasure  /  production of oxygen  (or any other suitable example) =  ½

[3 Marks]

21. Many copies of a specific gene of interest are required to study the detailed  sequencing of
bases in it. Name and explain the process that can help in developing large number of
copies of this gene of interest.

Ans. Polymerase Chain Reaction = 1

• Denaturation / Separation of ds DNA (by high temperature) = ½
• Annealing - Two sets of  primers are added which anneal to 3’ end

of each seperated strand as they act as initiator of replication  = ½
• Extension - DNA  Polymerase / Taq polymerase =½ ,  extends primer

by adding  nucleotides   using DNA as templates   = ½
//}
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=½

=½

=½

=½

[3 Marks]

22. Prepare a flow chart in formation of recombinant DNA by the action of restriction
endonuclease enzyme EcoRI.

Ans. Restriction endonuclease (EcoRI) inspects the length of the DNA sequence of both vector and
foreign DNA  ,

binds to the specific recognition sequence / palindromic sequence ,

cuts the strand of DNA between G and A ,

only when the sequence GAATTC is present in the DNA ,

leaving single stranded overhanging stretches called sticky ends ,

Ligases joins host and foreign DNA strands at sticky ends to form recombinant DNA
= ½ × 6

//  diagram can also be accepted in lieu of flow chart
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= ½ +  ½   ,

= ½ +  ½  ,

= ½ +  ½  ,

[3 Marks]

OR

Name and explain the technique used for separating DNA fragments and making them
available for biotechnology experiments.

Ans. Gel electrophoresis  =  1

• Negatively charged DNA fragments are forced to move towards the anode under electric field
on agarose gel ,

• DNA fragments get separated according to their size  /  Small fragments cover large distance
& large fragments cover small distances ,

• These fragments are visualised after staining with ethidium bromide followed by exposure
under UV rays

• The separated bands of DNA are cut out from the gel & extracted (elution)  = ½ × 4

[3 Marks]
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SECTION D

Q. No. 23 is of four marks

23. You have attended a birthday party hosted by one of your classmates. You found some
guests at the party sitting in a corner making a lot of noise   and consuming ‘something’.
After a while one of the boys from the group   started screaming, behaving abnormally and
sweating profusely. On enquiry you found that the group members were taking drugs.

(a) Would you inform your parents/school authorities ? Yes/No. Give reasons in support
of your answer.

(b) Prepare a note to be circulated amongst the schoolmates about the source and dangers
of any two druge.

(c) Write any two ways that you will suggest to your school principal so as to promote
awareness amongst the youth against the use of these drugs .

Ans. (a) Yes, so that it does not become a habit by repeated use  /  consumption of drugs may cause
harmful effects / any other reason = 1

(b) • Drug  :  Cocaine - Source is plant Erythroxylum coca = ½

Danger - effects central nervous system / interferes with transport of neurotransmitter
(dopamine)   =  ½

• Drug  :  Opioids / heroin / smack - source  is  latex of Papaver somniferum  / poppy plant
= ½

Danger - slows down body function = ½

• Drug : Cannabinoids  source is Cannabis (sativa)  = ½

Danger - effects  cardiovascular system = ½

( Any two drugs and their danger )  = 1 + 1

(c) By organising  : -

Poster competitions  /  Street play  /  talk by experts  /  interviews  /  any other appropriate
awareness campaign  (any two) =  ½ + ½

[4 Marks]

SECTION E

Q. Nos. 24 - 26 are of five marks each

24. (a) State and explain the law of dominance as proposed by Mendel.

(b) How would Phenotypes of monohybrid F1 and F2 progeny showing incomplete
dominance in Snapdragon and co-dominance in human blood group be different from
Mendelian monohybrid F1 and F2 progeny ? Explain.

Ans. (a)

(i) Characters are controlled by discrete units called factors = 1

(ii) Factors occur in pairs = 1
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(iii) In a dissimilar pair of factors one  member of the pair dominates (dominant) the other
(recessive) = 1

(b)

 Mendelian Monhybrid Cross     Incomplete dominance         Co-dominance

F1 All members resemble the All members do not resemble Blood group of all members
parent with dominant trait either of the two parents but resemble combination of

show an intermediate trait dominant traits of both the
parents

F2 Both parental traits reappear Both the parental traits and Both the parental traits as well
an intermediate trait appears as the co-dominant trait

appears

[5 Marks]

OR

Explain the process of transcription in Eukaryotes.

Ans. • Transcription in Eukaryotes is catalysed by DNA dependent RNA polymerase (I , II ,  III)  ,

• RNA polymerase binds to promoter and initiates transcription ,

• It uses nucleoside triphosphates and polymerises to continue elongation ,

• Results in termination of transcription ,

• RNA polymerase I transcribes rRNAs (28S, 18S and 5.8S) ,

• RNA polymerase III is responsible for transcription of  tRNA  (5s rRNA and snRNAs) ,

• RNA polymerase II transcribes precursor of mRNA  - the hn RNA ,

• Splicing removes introns and exons that are joined in a defined order ,

• hn RNA undergoes capping (methyl guanosine triphosphate added to 5’- end)  ,

• and tailing (adenylate residues are added to 3’- end in template) ,

(It is the fully processed hnRNA is now called mRNA transported out of nucleus for translation)

= ½ × 10

[5 Marks]

25. Under polio prevention programme, infants in India were given polio  vaccines on a large
scale at regular intervals to eradicate polio from the country.

(a) What is a vaccine ? Explain how does it impart immunity to the child against the
disease.

(b) With the help of an example each, differentiale between active and passive immunity.

Ans. (a) Vaccine – It is inactivated or weakened  pathogen that is inoculated into the body of the child
= 1

= 1

= 1
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Vaccines generate memory - B & T - cells that recognize the pathogen quickly on subsequent
exposure , produce specific antibodies against the pathogen / antigen = ½ + ½

(b) Active Immunity – Immunity that an organism develops  due to direct exposure of pathogen by
producing antibodies in the body = 1

eg .vaccination / infections / hepatitis etc. = ½

Passive  Immunity - readymade antibodies are directly given to protect the body from foreign
pathogens = 1

eg.  Colostrum / tetanus / antitoxin for  snake bite etc.  = ½

[5 Marks]

OR

What are biofertilizers ? Describe their role in agriculture. Why are they preferred to
chemical fertilizers?

Ans. Biofertilizers – are organisms that enrich the nutrient quality of the soil = 1

Role – (i) increase nutrient quality

(ii) fix atmospheric nitrogen

(iii) resistant to root borne pathogens

(iv) tolerance to salinity and drought

(v) overall increase in plant growth and development (any four) = ½ × 4 = 2

These are preferred to chemical fertilizers  because

- They  do not pollute soil  /  air  /  water  = 1

- do not spoil soil texture or pH of the soil = 1

[5 Marks]

26. (a) Explain the events after pollination leading to the formation of a seed in angiosperms.

(b) Mention the ploidy levels of the cells of different parts of an albuminous seed.

Ans. (a) (i) Pistil accepts right type pollen , pollen grain germinates to produce pollen tube that
grows and reaches the ovary ,  male gametes enter the ovule through micropyle , one
male gamete fuses with nucleus of  egg cell to  form  diploid zygote , other male gamete
fuses with two polar nuclei forming primary endosperm cell which  develops into
endosperm ,  diploid  zygote  develops into embryo  ,  followed by development of
ovule into seed  = ½ × 8

(b) Embryo  - 2n / diploid = ½

Endosperm  - 3n / triploid = ½

[5 Marks]

OR

Explain the process of fertilization and implantation in humans.
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Ans. Fertilisation : Sperm comes in contact with zona pellucida layer of ovum , and induces changes in the
membrane that blocks the entry of additional sperms , this induces completion of second meiotic
division to form second polar body and haploid ovum (ootid)  ,  nucleus of sperm fuses with that of
ovum to form diploid zygote = ½ × 4

Implantation : Repeated cleavage in zygote results in formation of blastocyst , whose outer layer is
called trophoblast , and an inner group of cells called inner cell mass , trophoblast layer gets attached
to endometrium , inner cell mass gets differentiated as embryo , uterine cells divide rapidly and
covers the blastocyst that becomes embedded in the endometrium= ½ × 6

[5 Marks]
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