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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. 

(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. 
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IÊS> A 

SECTION A 

1. ~hþV N>moQ>o AmH$ma Ho$ OÝVw Y«wdr` joÌm| _| ~hþV H$_ hr nmE OmVo h¢ & Xmo H$maU ~VmBE &  1 

Very small animals are rarely found in polar regions. Give two reasons. 

2. EH$ H$moqS>J DNA aÁOwH$ (strand) Ho$ {H$gr ^mJ H$m Ý`ypŠbAmoQ>mBS> AZwH«$_ {ZåZ{b{IV 
h¡ :  
 – A T G C – 

 (i) CgHo$ Ûmam à{VH¥$V {gñQ>a DNA I§S> _|, Am¡a (ii) CgHo$ Ûmam AZwbo{IV m-RNA 

nm°{bÝ`ypŠbAmoQ>mBS> _| Ý`ypŠbAmoQ>mBS> AZwH«$_ Š`m hm|Jo ?  1 

A region of a coding DNA strand has the following nucleotide sequence :  

 – A T G C –  

What shall be the nucleotide sequence in (i) sister DNA segment it 

replicates, and (ii) m-RNA polynucleotide it transcribes ?  

3. H«$mB© OrZm| Ho$ àH$ma H$s gyMr ~ZmBE Omo H«$_e: _ŠH$m Ho$ nm¡Ym| Am¡a H$nmg Ho$ nm¡Ym| _| 
bo{nS>moßQ>oamÝg (eëH$n§Ir) H$sQ>m| Ho$ à{V à{VamoY àXmZ H$aVo h¢ &  1 

List the type of cry genes that provide resistance to corn plants and 

cotton plants respectively against lepidopterans. 

4. 1·36 mm bå~o DNA IÊS> _| {H$VZo jmaH$ `w½_ hmoVo h¢ ?  1 

How many base pairs would a DNA segment of length 1·36 mm have ?  

5. (i) Amby, Am¡a (ii) {npñQ>`m  _| H$m{`H$ àdÜ`m] Ho$ Zm_ ~VmBE &  1 

Name the vegetative propagules in (i) Potato, and (ii) Pistia. 

IÊS> B 

SECTION B 

6. MOET Q>oŠZmobm°Or _|, EH$ ~N>‹S>m CËnÞ H$aZo Ho$ {bE Xmo ‘_m±Am|’ H$s Amdí`H$Vm hmoVr  
h¡ & nwpîQ> H$s{OE &  2 

In MOET technology, two ‘mothers’ are needed to produce one calf. 

Justify. 
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7. Am¡Úmo{JH$ Am¡a Kaoby CnH$aUm| Ho$ CËnmXZ _| CFCs Ho$ à`moJ H$mo H$_ H$aZo Ho$ {bE 
{Z`{_V AZwñ_maH$ Š`m| {XE OmVo h¢ ? g_PmBE &    2 
Why are there regular reminders to reduce the use of CFCs  in the 

production of industrial and household appliances ? Explain.   

8. CëboI H$s{OE {H$ O¡d {d{dYVm H$s gwajm _| nañWmZo (ex-situ) g§ajU {H$g àH$ma 
ghm`Vm H$aVm h¡ &  2 
State how does ex-situ conservation help in protecting biodiversity. 

9. AmV©d MH«$ Ho$ Xm¡amZ {nQ>çyQ>ar Am¡a A§S>me`r hm°_m}Zm| Ho$ ~rM gå~ÝYm| H$m CëboI H$s{OE & 2 
Mention the relationships between pituitary and ovarian hormones 

during a menstrual cycle. 

10. EH$ CXmhaU H$s ghm`Vm go ghà^m{dVm H$s ì`m»`m H$s{OE &  2 

AWdm 
 O¡d {dH$mg Ho$ g§X^© _| ˆobm|, M_JmX‹S>m| Am¡a MrVo Ho$ AJ«nmX Š`m ì`º$ H$aVo h¢ ? nm¡Ym| _| 

Bgr àH$ma H$m EH$ CXmhaU Xr{OE &  2 

Explain codominance with the help of one example. 

OR 

What do the forelimbs of whales, bats and cheetah with respect to 

evolution signify ? Provide one such example in plants. 

IÊS> C 

SECTION C 

11. _mZdm| _| JwUgyÌr {dH$mam| Ho$ H$maU H$s ì`m»`m H$s{OE & (i) AqbJgyÌm|, Am¡a  
(ii) qbJ JwUgyÌm| na EH$-EH$ CXmhaU H$s ghm`Vm go Eogo {dH$mam| Ho$ à^md H$m dU©Z 
H$s{OE &  3 
Explain the cause of chromosomal disorders in humans. Describe the 

effect of such disorders with the help of an example each involving  

(i) autosomes, and (ii) sex chromosomes. 

12. O¡d {d{dYVm hm{Z Ho$ {bE {dOmVr` ñnrerµOm| Ho$ gh-{dbmonZ Am¡a {ZdoeZ CÎmaXm`r h¢ & 
ì`m»`m H$s{OE, H¡$go &  3 

AWdm 

 EH$ Obr` ImÚ ûm§¥Ibm _| DDT H$m O¡d-AmdY©Z {H$g àH$ma K{Q>V hmoVm h¡, ì`m»`m 
H$s{OE &   3 
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Co-extinction and introduction of alien species too are responsible for the 

loss of biodiversity. Explain, how.   

OR 

Explain how biomagnification of DDT occurs in an aquatic food chain. 

13. nm¡Ym| _| Ag§JOZZ Ab¢{JH$ OZZ go {_bVm-OwbVm h¡ Am¡a gmW hr b¢{JH$ OZZ Ho$ gÑe 
hmoVm h¡ & Cn`wº$ CXmhaU H$s ghm`Vm go ì`m»`m H$s{OE &   3 
Apomixis resembles asexual reproduction, as well as mimics sexual 

reproduction in plants. Explain with the help of a suitable example. 

14. _mZdm| _| `w½_ZO Ho$ ^«yUr` n[adY©Z H$m CgHo$ A§Vam}nU VH$ H$m dU©Z H$s{OE &  3 
Describe the embryonic development of a zygote upto its implantation in 

humans. 

15. (a) à{VH¥$Vr`Z {ÛemI H$m EH$ Zm_m§{H$V `moOZm~Õ AmaoI ~ZmBE {Og_| DNA 

aÁOwH$m| Ho$ g§VV Am¡a Ag§VV à{VH¥$Vr`Z Xem©E JE hm| &   

(b) {XImE JE AmaoI _| g§VV Am¡a Ag§VV à{VH¥$Vr`Z H$m H$maU {b{IE &  3 

(a) Draw a labelled schematic diagram of a replication fork showing 

continuous and discontinuous replication of DNA strands. 

(b) State a reason why is the replication continuous and discontinuous 

in the diagram drawn.   

16. OrdZ Ho$ CX²^d Ho$ ~mao _| Eg.Eb. {_ba Ûmam {H$E JE à`moJ H$m dU©Z H$s{OE & à`moJ 
Ho$ A§V _| {ZH$mbm J`m {ZîH$f© ^r {b{IE &  3 
Describe the experiment of S.L. Miller on the origin of life. Write the 

conclusion drawn at the end of the experiment. 

17. -J¡boŠQ>mo{gS>og H$moqS>J AZwH«$_ EH$ daU`mo½` {M•H$ Ho$ ê$n _| {H$g àH$ma H$m`© H$aVm  
h¡ ? ì`m»`m H$s{OE & à{VO¡{dH$ à{VamoYr OrZm| Ho$ {bE Bgo dar` daU`mo½` {M•H$ Š`m| 
_mZm OmVm h¡ ?  3 
How does -galactosidase coding sequence act as a selectable marker ? 

Explain. Why is it a preferred selectable marker to antibiotic resistance 

genes ?  

18. àmH¥${VH$ nm[aV§Ì-MH«$m| na, H$m~©Z-MH«$ Ho$ {d{eîQ> g§X^© _|, _mZd {H«$`mH$bmnm| Ûmam hmoZo 
dmbo à^mdm| H$m dU©Z H$s{OE &  3 
Describe the effects of human activities in influencing natural  

ecosystem cycles with special reference to carbon cycle. 
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19. {ZåZ{b{IV g_pîQ> nmañn[aH${H«$`mAm| Ho$ ~rM A§Vam| Am¡a EH$ g_mZVm H$mo COmJa H$s{OE :  

ñnYm©, na^jU Am¡a gh^mo{OVm &  3 
Highlight the differences and a similarity between the following 
population interactions :  

  competition, predation and commensalism.  

20. EH$ dm§{N>V {dXoer OrZ CËnmX H$mo àmßV H$aZo Ho$ {bE {H$gr ~m`mo[aEoŠQ>a go BîQ>V_ 
AdñWm na H$m`© H¡$go {b`m Om gH$Vm h¡ ? ì`m»`m H$s{OE &  3 
How can a bioreactor be made to function at optimal state in order to 

obtain a desired foreign gene product ? Explain. 

21. {H$gr Ord Ho$ AmZwd§{eH$s` ê$nm§VaU Ho$ Xm¡amZ {bE OmZo dmbo VrZ _yb^yV MaUm| H$s 
ì`m»`m H$s{OE &  3 
Explain three basic steps to be followed during genetic modification of an 

organism. 

22. AnZo IoV _| H$m_ H$aVo hþE {H$gr {H$gmZ H$mo EH$ {df¡bo gm±n Zo H$mQ> {b`m & IoV _| H$m_ 

H$aVo hþE bmoJm| Zo Cgo Vwa§V nmg Ho$ ñdmñÏ` Ho$ÝÐ na nhþ±Mm {X`m Ohm± {M{H$ËgH$ Zo CgH$m 
OrdZ ~MmZo Ho$ {bE Cgo erK« hr EH$ B§OoŠeZ bJm {X`m & {M{H$ËgH$ Zo Cgo {H$g Am¡f{Y 

H$m B§OoŠeZ bJm`m Am¡a Š`m| ? ì`m»`m H$s{OE &  3 
A farmer while working on his farm was bitten by a poisonous snake. The 

workers in the farm immediately rushed him to the nearby health centre. 

The doctor right away gave him an injection to save his life. What did the 

doctor inject and why ? Explain.  

IÊS> D 

SECTION D 

23. AÝ` ñHy$bm| H$s Iob-Hy$X Q>r_m| Ho$ gmW AmnHo$ ñHy$b H$s Iob-Hy$X Q>r_ ^r, Cg ñWmZ na 
Ohm± A§V: {µObm ñHy$br Iob-Hy$X à{V`mo{JVm hmoZr Wr, Xmo {XZ nhbo hr nhþ±M J`r & 

à{V`mo{JVm go EH$ {XZ nhbo, A{YH$m[a`m| H$m EH$ Xb (J«wn) dhm± nhþ±Mm Am¡a Iob-Hy$X 

à{V`mo{JVm _| ^mJ boZo dmbo g^r ~ƒm| go AnZm é{Ya Am¡a _yÌ Ho$ Z_yZo XoZo H$mo H$hm &   

(a) Bg àH$ma Ho$ Z_yZo EH$Ì H$aZo Ho$ CÔoí` H$mo Š`m Amn g_W©Z X|Jo AWdm Zht ? 
AnZo CÎma H$s ì`m»`m H$s{OE &  

(b) BZ A{YH$m[a`m| Ho$ Bg àH$ma AmZo Ho$ CÔoí` Ho$ ~mao _| EH$ {Q>ßnUr {b{IE {Ogo 
Amn AnZo gh^m{J`m| H$mo n‹T>mZm Mmh|Jo &  4 
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Your school’s athletic team along with the athletic teams from different 

schools reach the venue two days before the inter district school athletic 

event was to be held. A day before the competition, a team of officials 

from an agency arrive and ask for blood and urine samples from all the 

participating athletes. 

(a) Would you support or object to this sample collection ? Provide 

explanation to your answer. 

(b) Write a note that you would like to read out to your team-mates to 

explain the purpose of this visit of these officials. 

IÊS> E 

SECTION E 

24. _m°J©Z Am¡a CZHo$ gh`mo{J`m| Ûmam Ś>m°gmo{\$bm _obmZmoJoñQ>a na {H$E JE {Ûg§H$a H«$m°g H$m 
dU©Z H$s{OE & AnZo à«ojUm| Ho$ AmYma na CÝhm|Zo ghb½ZVm, nwZ`m}OZ Am¡a OrZ _¡qnJ H$s 
ì`m»`m {H$g àH$ma H$s ?   5 

AWdm 

 ñWmZmÝVaU H$s KQ>ZmAm| Ho$ Xm¡amZ t-RNA, m-RNA Am¡a amB~mogmoåg H$s nmañn[aH$ {H«$`m 
H$m dU©Z H$s{OE &  5 

Describe the dihybrid cross carried on Drosophila melanogaster by 

Morgan and his group. How did they explain linkage, recombination and 

gene mapping on the basis of their observations ?  

OR 

Describe the interaction of t-RNA, m-RNA and ribosomes during the 

events of translation. 

25. (a) bgrH$m J«§{W`m± Am¡a WmB_g {H$g àH$ma Ho$ bgrH$m^ A§J h¢ ? à{Vajm AZw{H«$`m 
CËnÞ H$aZo _| CZH$s ŷ{_H$m H$s ì`m»`m H$s{OE &    

(b) ghO à{Vajm Am¡a Cnm{O©V à{Vajm Ho$ ~rM A§Va ñnîQ> H$s{OE &  3+2=5 

AWdm 

(a) ~«¡¡{gH$m Am¡a \$b d¥jm| H$s gwajm Ho$ {bE ~¡{gbg Ww[a¨{OE§{gg {H$g àH$ma EH$ 
O¡d{Z §̀ÌH$ H$maH$ Ho$ ê$n _| H$m`© H$aVm h¡ ? g_PmH$a ~VmBE &  

(b) (i)  Jmo~a J¡g (~m`moJ¡g) Ho$ KQ>H$m| H$s gyMr ~ZmBE &  

 (ii) ~m`moJ¡g CËnmXZ Ho$ {bE _oW¡ZmoOZ EH$ Cn`wº$ òmoV Š`m| h¡ ?  3+2=5 
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(a) Name the types of lymphoid organs lymph nodes and thymus are. 

Explain the role played by them in causing immune response.  

(b) Differentiate between innate immunity and acquired immunity. 

OR 

(a) How does Bacillus thuringiensis act as a biocontrol agent for 

protecting Brassica and fruit trees ? Explain. 

(b) (i) List the components of biogas. 

(ii) What makes methanogens a suitable source for biogas 

production ? 

26. (a) {d`mobm (n¢gr) Ûmam CËnÞ nwînm| Ho$ àH$mam| Ho$ Zm_ {b{IE Am¡a ~VmBE {H$ do  
EH$-Xÿgao go {H$g àH$ma {^Þ hmoVo h¢ &   

(b) EH$ àH$ma Ho$ nwînm| _| namJU Ho$ Cg àH$ma H$m dU©Z H$s{OE Omo ~rO-goQ> CËnmXZ 
H$mo gw{ZpíMV H$aVm h¡ &  

(c) d¡¡{bgZo[a`m  _| namJU-à{H«$`m H$m dU©Z H$s{OE &  5 

AWdm 

(a) Cg VH$ZrH$ H$m dU©Z H$s{OE Omo EH$ Eogr ñdñW {ddm{hV _{hbm H$s _XX H$a 
gH$Vr h¡ Omo OZZj` A§S>mUw CËnÞ H$aZo _| Ag_W© h¡, bo{H$Z ~ƒm n¡Xm H$aZm 

MmhVr h¡ &  
(b) _mZd A§S>mUw H$m Zm_m§{H$V AmaoI ~ZmBE &  
(c) _mZdm| _| ~hþewH«$mUwVm H$mo {H$g àH$ma amoH$m OmVm h¡ ?  5 

(a) Name the types of flowers produced by Viola (Pansy). How do they 

differ from each other ? 

(b) Describe the kind of pollination in one of the types of flowers that 

ensures seed-set production. 

(c) Describe the process of pollination in Vallisneria. 

OR 

(a) Describe the technique that can help a healthy married woman 

who is unable to produce viable ova but wants to bear a child. 

(b) Draw a labelled diagram of a human ovum. 

(c) How is polyspermy prevented in humans ? 
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Question Paper Code 57/2/2
SECTION – A

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

1. Very small animals are rarely found in polar regions. Give two reasons.

Ans. Small animals have larger surface area relative to their volume// loose heat very fast, due to small
size, expend much energy to generate body heat through  metabolism. [ 1 Mark]

2. A region of a coding DNA strand has the following nucleotide sequence :

-ATGC-

What shall be the nucleotide sequence in (i) sister DNA segment it replicates, and (ii) m-
RNA polynucleotide it transcribes ?

Ans.  i) -ATGC- = ½ , ii) -AUGC - = ½ [1 Mark]

3. List the type of cry genes that provide resistance to corn plants and cotton plants respectively
against lepidopterans.

Ans. cryIAc/ cryIIAb- cotton = ½

cryIAb -corn = ½ [1 Mark]

4. How many base pairs would a DNA segment of length 1.36 mm have ?

Ans. 4 × 106  = 1 [1 Marks]

5. Name the vegetative propagules in (i) Potato, and (ii) Pistia.

Ans.   i) Eye / Eye buds = ½ ii) Offset = ½ [1 Mark]

SECTION – B

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

6. In MOET technology, two ‘mothers’ are needed to produce one calf. Justify.

Ans. One mother contributes fertilised eggs (8-32 cell stage) , the other is surrogate [1 × 2 = 2 Marks]

7. Why are there regular reminders to reduce the use of CFCs in the production of industrial
and household appliances ? Explain.

Ans. - CFC adds to degradation of ozone layer in the stratosphere

- Ozone shields the earth by absorbing UV radiation from sun

- UV rays are highly injurious to organisms

- To prevent degradation of ozone layer (in stratosphere) / to maintain a balance between
production and degradation of ozone in stratosphere = ½ × 4 = 2 [2 Marks]

8. State how does ex-situ conservation help in protecting biodiversity.

Ans. Threatened animals and plants are taken out from their natural habitat and placed in special
settings / by cryopreservation technique / in vitro fertilisation of eggs / tissue culture / seedbanks
(any four) [ ½ × 4 = 2 Marks]
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9. Mention the relationships between pituitary and ovarian hormones during a menstrual
cycle.

Ans. - FSH stimulate follicular development and secretion of estrogen = 1

- LH induces ovulation and development of corpus luteum which secretes progesterone  = 1

[1 + 1= 2 Marks]

10. Explain codominance with the help of one example.

Ans. When the dominant alleles of the same gene which are contributed by both  parents are expressed is
(called codominance) //  F

1 
genration resembles both the parentss  = ½

In human blood group = ½

Parents IA IA IB IB = ½ In human red blood cells, alleles

Gamets  IA IB IA and IB of gene I  are both
F

1
 - IA IB  = ½ dominant , when IA & IB  are present

together in an individual both are
expressed as IA IB

(AB blood group) = ½ + ½ + ½

  [½ × 4 =2 Marks]

OR

What do the forelimbs of whales, bats and cheetah with respect to evolution signify ? Provide
one such example in plants.

Ans. Homologous organs // divergent evolution = 1

Thorns of Bougainvillea and tendrils of cucurbita/ any other suitable correct example = 1

[2 Marks]

SECTION – C

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

11. Explain the cause of chromosomal disorders in humans. Describe the effect of such disor-
ders with the help of an example each involving :

(i) autosomes, and

(ii) sex chromosomes.

Ans.  Gain or loss of a chromosome =1

i) Down Syndrome- Additional copy of 21st chromosome/ trisomy of 21 = ½ + ½

ii) Klinefelter’s Syndrome- presence of an additional copy of X chromosome leading to XXY
// Turner’s Syndrome- absence of one of the X chromosome i.e. 45 with XO = ½ + ½

[3 Marks]

12. Co-extinction and introduction of alien species too are responsible for the loss of biodiversity.
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Explain, how.

Ans. Co-extinction- When a species becomes extinct, the plant and animal species associated with it in
the obligatory way , also becomes extinct = ½ × 3 = 1½

Introduction of alien species - When alien species are introduced, some of them turn invasive
(because of not having their predator there) , and hence cause decline / extinction of indigenous
species = ½ × 3 = 1½

[1½ + = 1½ = 3 Marks]

OR

Explain how biomagnification of DDT occurs in an aquatic food chain.

Ans. DDT in water taken up by an organism cannot be metabolised or excreted and thus passed on to
successive trophic level in higher concentration = ½

Water 0.003 ppmZooplankton 0.04 ppmSmall fish 0.5 ppmLarge fish 2 ppmFish eat-
ing birds 25 ppm = ½ × 5 = 2½

[3 Marks]

13. Apomixis resembles asexual reproduction, as well as mimics sexual reproduction in plants.
Explain with the help of a suitable example.

Ans. In Citrus/ Mango , some of the nucellar cells surrounding the embryo sac , act as diploid egg cell ,
which are formed without reduction division , and develop into embryo , without fertilisation
= ½  × 6 [3 Marks]

14. Describe the embryonic development of a zygote upto its implantation in humans.

Ans. Zygote moves through isthmus and undergoes cleavage ( forming morula) ,  morula continues to
divide and transform into blastocyst (as it moves further into uterus) , Blastomeres in the blastocyst
are arranged into an outer layer trophoblast , and inner cell mass , the trophoblast layer gets attached
to endometrium , uterine cells divide and cover the blastocyst = ½ × 6

[3 Marks]

15. (a) Draw a labelled schematic diagram of a replication fork showing continuous and
discontinuous replication of DNA strands.
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(b) State a reason why is the replication continuous and discontinuous in the diagram
drawn.

Ans. (a)

  4 labellings = ½  × 4 = 2

(b) 2 strands are antiparallel , DNA polymerase acts only in one direction i.e. 5’3’
½ + ½ = 1

[3 Marks]

16. Describe the experiment of S.L. Miller on the origin of life. Write the conclusion drawn at
the end of the experiment.

Ans.
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The set-up created conditions like that of primitive atmosphere , Electrical discharge with electrodes
in closed flask , containing CH

4 
 NH

3   
H

2   
H

2
O vapour , - observed formation of amino acids

½ × 4 = 2

Conclusion : The first form of life arose through evolutionary forces from non-living molecules /
abiogenesis = 1

[3 Marks]

17. How does  -galactosidase coding sequence act as a selectable marker ? Explain. Why is
it a preferred selectable marker to antibiotic resistance genes ?

Ans. (i) Presence of a chromogenic substrate gives blue colour , if the plasmid in the bacteria does not
have an insert  (non-recombinants) = ½ + ½

(ii) With the insert do not produce any colour , recombinant colonies = ½ + ½

(iii) Selection of recombinants due to inactivation of antibiotics , requires simultaneous plating on
two plates having different antibiotics / process is more cumbersome = ½ + ½

[1 × 3= 3 Marks]

18. Describe the effects of human activities in influencing natural ecosystem cycles with spe-
cial reference to carbon cycle.

Ans. Rapid deforestation ,  massive burning of fossil fuel ,  have significantly increased the rate of release
of carbon dioxide , polluting atmosphere , this green house gas , contributes to global warming

[½ × 6 = 3 Marks]

19. Highlight the differences and a similarity between the following population interactions :
competition, predation and commensalism.

Ans. Competition Predation Commensalism

Differences Both species lose Only one species One species is benefitted

in their interaction benefits in their and the other is neither

interaction benefitted nor harmed in

their interaction

Simlarity Both the interacting Both the interacting Both the interacting

species live together species live together species live together

= ½ × 6 = 3 [3 Marks]

20. How can a bioreactor be made to function at optimal state in order to obtain a desired
foreign gene product ? Explain.

Ans. By providing optimum growth conditions :

Temperature , pH  , substrate , salts , vitamins , oxygen [½ × 6 = 3 Marks]

21. Explain three basic steps to be followed during genetic modification of an organism.

Ans. (i) Identification of DNA with desirable genes , so that the genetically modifed organism has
largely desirable genes = ½ + ½
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(ii) Introduction of the DNA with desirable genes ,  into the host using vector = ½ + ½

(iii) Maintenance of introduced DNA in the host , and transfer of the DNA to its progeny through
cloning = ½ + ½ [1× 3= 3 Marks]

22. A farmer while working on his farm was bitten by a poisonous snake. The workers in the
farm immediately rushed him to the nearby health centre.  The doctor right away gave him
an injection to save his life. What did the doctor inject and why ? Explain.

Ans. - Antitoxin / Antivenoms / Preformed antibodies = 1

- Whenever quick immune response is required we need to directly inject preformed antibodies
/ Antitoxins = ½ + ½

- To neutralize snake venom quickly passive immunity is provided = ½ + ½

[1 × 3 = 3 Marks]

SECTION – D

Q. No. 23 is of four mark

23. Your school’s athletic team along with the athletic teams from different • schools reach the

venue two days before the inter district school athletic event was to be held. A day before

the competition, a team of officials from an agency arrive and ask for blood and urine

samples from all the participating athletes.

(a) Would you support or object to this sample collection ? Provide explanation to your

answer.

(b) Write a note that you would like to read out to your team-mates to explain the purpose

of this visit of these officials.

Ans. (a) Yes I Support = ½

- Many  times children take banned drugs , to improve their performance in sports out of
curiosity / anxiety / intentionally = ½ + ½ + ½

- To test the fact that performance of child in the sports is natural or drug induced , to be fair on
everybody’s part this test is essential  = ½ + ½

(b) A team of officials from an agency have asked for blood and urine samples from all
participants because these samples when analysed will show presence of chemicals that indi-
cate intake of banned drugs if taken , this is as per the rule all over the world for any sports
competition = ½ + ½

[ ½  +1 ½ + 1  + 1 = 4 Marks]
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SECTION – E

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

24. Describe the dihybrid cross carried on Drosophila melanogaster by Morgan and his group.
How did they explain linkage, recombination and gene mapping on the basis of their
observations ?

Ans. According to Morgan and his group if genes were very tightly linked they showed very low
recombination = 1

(shown in cross A) = 1

If genes were loosely linked they showed very high recombination = 1

(shown in cross B) =1

The group used the frequency of recombination between gene pairs on the same chromosome as a
measure of distance between genes and ‘mapped’ their position on the chromosome = 1

[1 × = 5 = 5 Marks]
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OR
Describe the interaction of t-RNA, m-RNA and ribosomes during the events of translation.

Ans. - For initiation the ribosome binds to the mRNA at the start codon /AUG= 1

- Charged tRNA binds to the appropriate codon on mRNA , forming complementary base
pairs on tRNA as anti codon in the ribosome = 1 + 1

- Ribosomes moves from codon to codon along  mRNA , aminoacids are added one by one
brought by tRNA to form the polypeptide chain = 1 + 1

[1 + 2 + 2 = 5 Marks]

25. (a) Name the types of lymphoid organs lymph nodes and thymus are. Explain the role
played by them in causing immune response.

(b) Differentiate between innate immunity and acquired immunity.

ns. a) Thymus- Primary lymphoid organ, immature lymphocytes differentiate here, into antigen-sen-
sitive lymphocytes =  ½ × 3 = 1½

Lymph nodes- secondary lymphoid organ , they seem to trap the microorganisms or other
antigen , which are responsible for activation of lymphocytes present there (and cause immune
response)  =  ½ × 3 = 1½

(b) Innate Immunity Acquired Immunity

- non-specific type of response - pathogen specific defense

- present at the time of birth - acquired by the body after birth

- provides barrier to the entry of - characterised by memory

 foreign agents into our body

- four types (physical barriers , - two types- primary & secondary

physiological barriers ,

cellular barriers , cytokine barriers) (any two differences) 1 + 1 = 2

[3 + 2 =  5 Marks]

OR

(a) How does Bacillus thuringiensis act as a biocontrol agent for protecting Brassica and

fruit trees ? Explain.

(b) (i) List the components of biogas.
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(ii) What makes methanogens a suitable source for biogas production ?

Ans. (a) Bacterium Bacillus thuringiensis (Bt) are available in sachets as dried spores, mixed with
water and sprayed onto vulnerable plants , these are eaten up by the insect larvae , the toxins
are released in the gut and larvae gets killed = ½ × 4 = 2

(b) Methane , H
2
S, CO

2 
, H

2 
 (any two = ½ , any three = 1)

(c) Methanogens grow anaerobically , on cellulosic material , produce large amount of
methane , alongwith CO

2
 & H

2
 = ½ × 4 = 2

[2  + 3 = 5 Marks]

26. (a) Name the types of flowers produced by Viola (Pansy). How do they differ from each

other ?

(b) Describe the kind of pollination in one of the types of flowers that ensures seed-set

production.

(c) Describe the process of pollination in Vallisneria.

Ans. (a) Chasmogamous - Flower have exposed anther and stigma  =  ½ + ½

Cleistogamous - flowers do not open at all  = ½ + ½

(b) Self pollination / autogamy in cleistogamous flowers , in which anther and stigma lie close to each
other and when anthers dehisce pollen grains come in contact with the stigma = ½  + ½

(c) The female flowers reach the surface of the water by the long stalk , and male flowers / pollen grains
are released to the surface of water , carried passively by water currents, some reach stigma of
female flower ½ × 4  = 2

[2 + 1 + 2 = 5 Marks]

OR

(a) Describe the technique that can help a healthy married woman who is unable to produce

viable ova but wants to bear a child.

(b) Draw a labelled diagram of a human ovum.
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(c) How is polyspermy prevented in humans ?

Ans. (a) GIFT / Gamete Intra Fallopian transfer - Transfer of an ovum collected from a donor , into the
fallopian tube of a healthy married female , who does not produce viable eggs , but can
provide suitblae environment for fertilisation 4 × ½ = 2

(b)

  4 × ½ = 2

(c) During fertilisation a sperm comes in contact with the zona pellucida layer of the ovum ,  induces
changes in the membrane (& block the entry of additional sperms) = ½ + ½ = 1

[2 + 2 + 1 = 5 Marks]
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