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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. _moQ>a-Jm{‹S>`m| _| BªYZ Ho$ ê$n _| grgm-a{hV noQ´>mob H$m à`moJ H$aZo Ho$ Xmo bm^m| H$mo gyMr~Õ 

H$s{OE & 1 

List two advantages of the use of unleaded petrol in automobiles as fuel. 

2. [aQ´>modmBagm| _| DNA Zht hmoVo & {\$a ^r, J«ñV nanmofr H$mo{eH$m _| dmBagr DNA hmoVm  

h¡ & `h {H$g àH$ma gå^d h¡ ? 1 

Retroviruses have no DNA. However, the DNA of the infected host cell 

does possess viral DNA. How is it possible ?  

3. EoS>rZmogrZ {S>Eo_rZoµO E§µOmB_ H$s Ý`yZVm H$m H$maU ~VmBE & 1 

State the cause of adenosine deaminase enzyme deficiency.  

4. {gñQ´>m°Z (g_nma) Š`m hmoVm h¡ ? 1 

What is a cistron ? 

5. _Yw_ŠIr Ho$ n§w_Ywnm| (S´>moZ) _| JwUgyÌm| H$s g§»`m {H$VZr hmoVr h¡ ? BZ_| ewH«$mUwAm| Ho$ 

CËnmXZ Ho$ Xm¡amZ {H$g àH$ma H$m H$mo{eH$m-{d^mOZ hmoVm h¡ ? 1 

How many chromosomes do drones of honeybee possess ? Name the type 

of cell division involved in the production of sperms by them.  
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IÊS> B 

SECTION B 

6. ghmonH$m[aVm (å`yÀ`wE{bµÁ_) Š`m hmoVm h¡ ? Eogo H$moB© Xmo CXmhaU ~VmBE {OZ_| gå~Õ Ord 
H¥${f Ho$ joÌ _| ì`mnm[aH$ ÑpîQ> go à`wº$ {H$E OmVo h¢ & 2 

AWdm 

 Eogr H$moB© Mma VH$ZrH$m| H$s gyMr ~ZmBE {OZ_| O¡d-{d{dYVm Ho$ ~mø ñWmZo (EŠg-grQy) 

g§ajU Ho$ {Z`_ H$mo à`wº$ {H$`m OmVm h¡ & 2 

What is mutualism ? Mention any two examples where the organisms 

involved are commercially exploited in agriculture. 

OR 

List any four techniques where the principle of ex-situ conservation of 

biodiversity has been employed.    

 

7. (a) gyú_-àdY©Z Ûmam CËnÞ nm¡Ym| H$mo gmo_mŠbmoZ Š`m| H$hVo h¢ ? 

(b) Bg VH$ZrH$ Ho$ Xmo bm^ ~VmBE & 2 

 

(a) Why are the plants raised through micropropagation termed as 

somaclones ?    

(b) Mention two advantages of this technique.  

 

8. àmW{_H$ ~{h:òmdm| Ho$ {ÛVr`H$ CnMma H$s Cg AdñWm VH$ H$s à{H«$`m H$s ì`m»`m 
H$s{OE, Ohm± VH$ {H$ Cg_| O¡d Am°ŠgrOZ _m±J Ho$ ñVa _| _hÎdnyU© n[adV©Z {XImB© XoZo 

bJo & 2 

Explain the process of secondary treatment given to the primary effluent 

up to the point it shows significant change in the level of biological 

oxygen demand (BOD) in it.      
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9. (a) {ZåZ{b{IV g_wƒ`m| _| go g_d¥{Îm g§aMZmAm| H$mo Mw{ZE :  

(i) ˆobm| Am¡a M_JmX‹S>m| Ho$ AJ«nmX 

(ii) Am°ŠQ>mong Am¡a ñVZYm[a`m| Ho$ ZoÌ 

(iii) eH$aH§$X Am¡a Amby Ho$ Q>çy~a 

(iv) ~moJoZ{d{b`m  Ho$ H$m±Q>o Am¡a Hw$H$a{~Q>m  Ho$ Q>opÝS´>b (àVmZ)  

(b) ~VmBE `o {H$g àH$ma Ho$ {dH$mg H$m {Zê$nU H$aVo h¢ & 2 

(a) Select the analogous structures from the combinations given 

below : 

(i) Forelimbs of whales and bats 

(ii) Eyes of octopus and mammals 

(iii) Tuber of sweet potato and potato 

(iv) Thorns of Bougainvillea and tendrils of Cucurbita 

(b) State the kind of evolution they represent.     

10. _m°g Zm_H$ nm¡Ym AnZm OrdZ-MH«$ ewîH$ n`m©daU _| nyam Zht H$a gH$Vm h¡ & Xmo H$maU 

~VmBE & 2 

A moss plant is unable to complete its life-cycle in a dry environment. 

State two reasons. 

 

IÊS> C 

SECTION C 

 

11. g‹S>H$ XþK©Q>Zm _| {H$gr Km`b ì`{º$ Ho$ µO™_m| go Vrd« aº$-àdmh hmo ahm Wm VWm BbmO Ho$ 
{bE Cgo EH$ Z{gªJ hmo_ bm`m J`m & {M{H$ËgH$ Zo EH$ J§^ra amoJ go ~MmZo Ho$ {bE Cgo 
VwaÝV EH$ BÝOoŠeZ bJm {X`m &  

(a) ~VmBE {H$ {M{H$ËgH$ Zo amoJr Ho$ eara _| {H$g Xdm H$m BÝOoŠeZ bJm`m & 

(b) AmnHo$ {dMma go Xdm H$m `h BÝOoŠeZ amoJ go CgH$s {H$g àH$ma gwajm H$aoJm ? 

(c) Cg amoJ H$m Zm_ ~VmBE {Oggo ~Mmd Ho$ {bE Cgo `h BÝOoŠeZ bJm`m J`m Am¡a 
Bggo {H$g àH$ma H$s à{Vajm àmá hmoJr & 3 
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A heavily bleeding and bruised road accident victim was brought to a 

nursing home. The doctor immediately gave him an injection to protect 

him against a deadly disease. 

(a) Write what did the doctor inject into the patient’s body. 

(b) How do you think this injection would protect the patient against 

the disease ? 

(c) Name the disease against which this injection was given and the 

kind of immunity it provides. 

 

12. S>r.EZ.E. q\$JaqàqQ>J VH$ZrH$ _| AZwf§Jr DNA Ho$ _hÎd H$s ì`m»`m H$s{OE & 3 

Explain the significance of satellite DNA in DNA fingerprinting 

technique. 

 

13. {ZåZ{b{IV g_rH$aU {H$gH$m {Zê$nU H$aVm h¡ ? ì`m»`m H$s{OE & 3 

 p2 + 2 pq + q2 = 1 

What does the following equation represent ? Explain.  

 p2 + 2 pq + q2 = 1 

 

14. _Q>a Ho$ bå~o nm¡Ym| Am¡a ~m¡Zo nm¡Ym| Ho$ ~rM AbJ-AbJ Xmo EH$-g§H$a H«$m°g (g§H$aU>) 
H$amE JE & nhbo H«$m°g _| bå~o Am¡a ~m¡Zo nm¢Ym| H$s g§V{V g_pîQ> g_mZ g§»`m _| ahr, 
O~{H$ Xÿgao H«$m°g _| `h g§»`m AbJ-AbJ Wr & BZ H«$m°gm| go CËnÞ g§V{V`m| H$m {hgm~ 
bJmBE, VWm g§V{V H$s g_pîQ>`m| Ho$ ~rM AÝVa Ho$ H$maU ~VmBE & 3 

Two independent monohybrid crosses were carried out involving a tall 

pea plant with a dwarf pea plant. In the first cross, the offspring 

population had equal number of tall and dwarf plants, whereas in the 

second cross it was different. Work out the crosses, and explain giving 

reasons for the difference in the offspring populations.     
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15. ~VmBE Ag§JOZZ Š`m hmoVm h¡ & BgHo$ _hÎd na {Q>ßnUr H$s{OE & ì`mdgm{`H$ ê$n go Bgo 

{H$g àH$ma BñVo_mb {H$`m Om gH$Vm h¡ ? 3 

State what is apomixis. Comment on its significance. How can it be 

commercially used ? 

16. ñQ´>oßQ>moH$moH$g, _moZ¡ñH$g Am¡a Q´>mBH$moS>_m©  Ûmam CËnÞ O¡d-g{H«$` AUwAm| Am¡a CZHo$ 
Am¡fYr` _hÎd H$mo ~VmBE & 3 

AWdm 

 _rW¡ZmoOoZ OrdmUw Š`m hmoVo h¢ ? `o ~m`moJ¡g CËnmXZ _| H¡$go ghm`Vm H$aVo h¢ ? 3 

State the medicinal value and the bioactive molecules produced by 

Streptococcus, Monascus and Trichoderma. 

OR 

What are methanogens ? How do they help to generate biogas ?  

17. AmZwd§{eH$ ê$n go ê$nmÝV[aV nmXnm| Ho$ {H$Ýht VrZ gå^m{dV AZwà`moJm| H$m dU©Z H$s{OE & 3 

Describe any three potential applications of genetically modified plants. 

18. A_o[aH$s H$ånZr, Ebr {bbr Zo r-DNA àm¡Úmo{JH$s H$s OmZH$mar H$mo _mZd-BÝgw{bZ 

CËnmXZ _| {H$g àH$ma à`wº$ {H$`m ? 3 

How did an American Company, Eli Lilly use the knowledge of r-DNA 

technology to produce human insulin ? 

 

19. naOr{d`m| Am¡a CZHo$ nanmo{f`m| Ho$ gÝX^© _| gh{dH$mg H$s ì`m»`m H$s{OE & Eogo {H$Ýht 
Mma {d{eîQ> AZwHy$br bjUm§o H$s MMm© H$s{OE Omo naOr{d`m| _| CZH$s OrdZ-nÕ{V Ho$ 
H$maU {dH${gV hþE & 3 

Explain co-evolution with reference to parasites and their hosts. Mention 

any four special adaptive features evolved in parasites for their parasitic 

mode of life.  
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20. _hÎdnyU© O¡d-àm¡Úmo{JH$s A{^{H«$`m H$mo {Zînm{XV H$aZo Ho$ {bE {ZåZ{b{IV H$mo CZHo$  

ghr-ghr H«$_ _| nwZì`©dpñWV H$s{OE : 3 

(a) Cn`moJr DNA H$s à{VH¥${V`m| H$m nmÌo (BZ {dQ´>mo) g§íbofU 

(b) Am°{bJmoÝ`ypŠb`moQ>mBS>m| H$m amgm`{ZH$ g§íbofU 

(c) DNA-nm°{b_aoµO E§µOmB_ 

(d) DNA H$m gånyaH$ joÌ 

(e) OrZmo{_H$ DNA Q>oånboQ> 

(f) {_bZo dmbo Ý`ypŠb`moQ>mBS> 

(g) àmB_a 

(h) VmnñWm`r (W_m©oñQ>o~b) DNA-nm°{b_aoµO (W_©g EoŠdo{Q>H$g  go) 

(i) {Ûb‹S>r`-DNA H$m {dH¥$VrH$aU 

Rearrange the following in the correct sequence to accomplish an 

important biotechnological reaction : 

(a) In vitro synthesis of copies of DNA of interest 

(b) Chemically synthesized oligonucleotides  

(c) Enzyme DNA-polymerase 

(d) Complementary region of DNA 

(e) Genomic DNA template 

(f) Nucleotides provided 

(g) Primers 

(h) Thermostable DNA-polymerase (from Thermus aquaticus) 

(i) Denaturation of ds-DNA           
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21. EH$ àdmh-MmQ>© H$s ghm`Vm go gwnmofU H$s KQ>ZmAm| H$mo àX{e©V H$s{OE &  3 

With the help of a flow-chart exhibit the events of eutrophication.    

 

 

22. ~ohVa VWm H$maJa S>oar µ\$m_© à~ÝYZ H$s H$moB© N>: _yb^yV à{H«$`mAm| H$s gyMr ~ZmBE & 3 

Enumerate any six essentials of good, effective Dairy Farm Management 

Practices. 

 

 

IÊS> D 

SECTION D 

 

23.* {ejm {d^mJ Ûmam AmnHo$ {dÚmb` H$mo ‘‘OZZ-ñdmñÏ` – g_ñ`mE± Am¡a nÕ{V`m±’’ na EH$ 

AÝVa-{dÚmb`r JmoîR>r H$m Am`moOZ Am¡a _oµO~mZr H$aZo Ho$ {bE MwZm h¡ & hmbm±{H$, AZoH$ 

_mVm-{nVm AnZo ~ƒm| Ho$ Bg JmoîR>r _| ^mJ boZo Ho$ BÀNw>H$ Zht h¢ & CZH$m VH©$ h¡ {H$ 

JmoîR>r H$m {df` ‘‘~hþV g§H$moMOZH$’’ h¡ & 

 {df` H$mo A{V Amdí`H$ Am¡a gm_{`H$ ~VmVo hþE Mma VH$m] H$m Cn ẁº$ H$maUm| g{hV 

ñnîQ>rH$aU H$s{OE &  4 

Your school has been selected by the Department of Education to 

organize and host an interschool seminar on ‘‘Reproductive  

Health – Problems and Practices’’. However, many parents are reluctant 

to permit their wards to attend it. Their argument is that the topic is ‘‘too 

embarrassing’’. 

Put forth four arguments with appropriate reasons and explanation to 

justify the topic to be very essential and timely.   
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IÊS> E 

SECTION E 

24. (a) EH$ ì`pîQ> Ord H$s Zht daZ² EH$ g_pîQ> Ho$ {d{^Þ JwUm| H$s gyMr ~ZmBE &  

(b) g_pîQ>-KZËd Š`m hmoVm h¡ ? àË`oH$ H$m EH$-EH$ CXmhaU XoVo hþE, {H$Ýht VrZ 
{d{^Þ {d{Y`m| H$s ì`m»`m H$s{OE {OZgo g_pîQ>-KZËd H$mo _mnm Om gH$Vm h¡ >& 5 

AWdm 

 ‘‘àm`: H$hm OmVm h¡ {H$ D$Om© Ho$ {na¡{_S> grYo (AmYma go D$na H$s Amoa) hmoVo h¢ & Xÿgar 

Vaµ\$ O¡d_mÌm H$m {na¡{_S> grYm AWdm CëQ>m XmoZm| hr àH$ma H$m hmo gH$Vm h¡ &’’ CXmhaUm| 
Am¡a AmaoIm| H$s ghm`Vm go ì`m»`m H$s{OE & 5 

 
(a) List the different attributes that a population has and not an 

individual organism. 

(b) What is population density ? Explain any three different ways the 

population density can be measured, with the help of an example 

each.   

OR 

‘‘It is often said that the pyramid of energy is always upright. On the 

other hand, the pyramid of biomass can be both upright and inverted.’’ 

Explain with the help of examples and sketches.      

    

25. (a) EH$ Eogo à`moJ H$s `moOZm ~ZmBE Am¡a à`moJ Ho$ {d{^Þ MaUm| H$m EH$ àdmh-MmQ>© 
^r ~ZmBE, {Oggo `h gw{ZpíMV hmo gHo$ {H$ ~rOm| H$m {Z_m©U Ho$db dm§{N>V 
g_wƒ` dmbo namJ H$Um| go hþAm h¡ & AmnZo Omo à`moJ {H$`m h¡ CgHo$ àH$ma H$m 
Zm_ ~VmBE &  

(b) Eogo à`moJm| H$m _hÎd ^r ~VmBE &  5 

AWdm 

 ñÌr _| hmoZo dmbo AmV©d MH«$ Ho$ Xm¡amZ nr`yf VWm A§S>me`r hm°_m|©Zm| H$s ŷ{_H$m H$m dU©Z  
H$s{OE & 5 
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(a) Plan an experiment and prepare a flow chart of the steps that you 

would follow to ensure that the seeds are formed only from the 

desired sets of pollen grains. Name the type of experiment that you 

carried out. 

(b) Write the importance of such experiments.  

OR 

Describe the roles of pituitary and ovarian hormones during the 
menstrual cycle in a human female. 

  

26. (a) dUmªYVm Am¡a W¡bogr{_`m H$mo _o|S>obr` {dH$ma Š`m| _mZm OmVm h¡ ? BZ amoJm| go J«ñV 
ì`{º$`m| _| {XImB© XoZo dmbo BZHo$ amoJbjU ~VmBE &  

(b) _mZdm| _| dUmªYVm amoJ nwéfm| _| bJ^J 8% _| nm`m OmVm h¡ O~{H$ {ñÌ`m| _§o `h 
amoJ Ho$db 0.4% _| nm`m OmVm h¡ & Eogm Š`mo| hmoVm h¡,  Bg VÏ` H$s ì`m»`m 
H$s{OE & 5 

AWdm 

 àm¸o$ÝÐ{H$`m| (àmoH¡$[a`moQ>m|) _| AZwboIZ (Q´>m§g{H«$ßeZ) H$s à{H«$`m H$s ì`m»`m H$s{OE & 
~VmBE {H$ `h à{H«$`m gwHo$ÝÐ{H$`m| _| {H$g àH$ma {^Þ hmoVr h¡ & 5 

(a) Why are colourblindness and thalassemia categorised as 

Mendelian disorders ? Write the symptoms of these diseases seen 

in people suffering from them.  

(b) About 8% of human male population suffers from colourblindness 

whereas only about 0·4% of human female population suffers from 

this disease. Write an explanation to show how it is possible. 

OR 

Explain the process of transcription in prokaryotes. How is the process 

different in eukaryotes ?  
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Question Paper Code 57/2
SECTION – A

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

1. List two advantages of the use of unleaded petrol in automobiles as fuel.

Ans. (i) Allows the catalytic convertor to remain active  = ½

(ii) Reduces air pollution  = ½

[1 Mark]

2. Retroviruses have no DNA.However, the DNA of the infected host cell does possess viral
DNA. How is it possible?

Ans. Reverse transcription of viral RNA into viral DNA, then integrates/ incorporates with the host
DNA = ½ + ½

[1 Mark]

3. State the cause of adenosine deaminase enzyme deficiency.

Ans Deletion of gene for adenosine deaminase = 1

[1 Mark]

4. What is a cistron?

Ans. A segment of DNA , Coding for a polypeptide = ½ + ½

[1Mark]

5. How many chromosomes do drones of honeybee possess? Name the type of cell division
involved in the production of sperms by them.

Ans. 16, Mitosis = ½ + ½
[1 Mark]

SECTION B

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

6. What is mutualism?Mention any two examples where the organisms involved are
commercially exploited in agriculture.

Ans. Interaction between two species in which both are benefitted =1

i. Rhizobium in the roots (nodules) of legumes  = ½

ii. Mycorrhiza / Glomus with the roots of higher plants = ½

[2 Marks]

OR

List any four techniques where the principle of ex-situ conservation of biodiversity has
been  employed.

Ans. Cryopreservation , in vitro fertilisation, micro propagation  / tissue culture ,  sperm bank/ seed bank
/ gene bank  =  ½ ×4

[2 Marks]
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7. (a) Why are the plants raised through micropropagation termed as somaclones?

(b) Mention two advantages of this technique.

Ans. (a) Genetically identical = 1

(b) Large number of plants in short duration,Virus free plants = ½ + ½

[2 Marks]

8. Explain the process of secondary treatment given to the primary effluent up to the point it
shows significant change in the level of biological oxygen demand (BOD) in it.

Ans. The primary effluent is passed into large aeration tanks where it is constantly agitated, mechanically
pumping air into it , this allows vigorous growth of useful aerobic  microbes into flocs , these microbes
consumes the major part of organic matter in the effluent (this significantly reduces the BOD of the
effluent)  =  ½ × 4

9. (a) Select the analogous structures from the combinations given below:

(i) Forelimbs of whales and bats

(ii) Eyes of octopus and mammals

(iii) Tubar of sweet potato and potato

(iv) Thorns of Bougainvillea and tendrils of Cucurbita
(b) State the kind of evolution they represent.

Ans. (a) (ii) & (iii)  =  ½  × 2

(b) Convergent evolution =1

[2 Marks]

10. A moss plant is unable to complete its life-cycle in a dry environment. State two reasons.

Ans. Needs water for transfer of male gamete/antherozoids to the stationary female gamete, spores need
sufficient moisture for germination  = 1 + 1

[2 Marks]

SECTION C

Q. Nos. 11 - 12are of three marks each

11. A heavily bleeding and bruised road accident victim was brought to a nursing home .The
doctor immediately gave him an injection to protect him against a deadly disease.

(a) Write what did the doctor inject into the patient’s body.

(b) How do you think this injection would protect the patient against the disease?

(c) Name the disease against which this injection was given and the kind of immunity it

provides.

Ans. (a) Tetanus antitoxins/Tetanus toxoid =1

(b) The preformed antibody injected , act on the pathogen immediately to provide protection
= ½×2

(c) Tetanus, passive immunity  = ½×2

[3 Marks]
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12. Explain the significance of satellite DNA in DNA fingerprinting technique.

Ans. (i) They do not code for any proteins ,

(ii) They form large part of the human genome ,

(iii) They show high degree of polymorphism / Specific to each individual  =1 × 3

[3 Marks]

13. What does the following equation represent? Explain.

P2+2pq+q2=1

Ans. Hardy Weinberg’s Principle / allele frequencies in a population are stable and is constant from
generation to generation, 1 represents stable allelic frequency in a population,indicating no evolution
occuring, p2  frequency  of homozygous dominant /AA, 2 pq frequency of  heterozygous/Aa,q2

frequency of homozygous recessive /aa = ½×6

Note : (if AA,Aa,aa have been indicated using any other alphabet correctly can be accepted)

[3 Marks]

14. Two independent monohybrid crosses were carried out involving a tall pea plant with a
dwarf pea plant. In the first cross, the offspring population  had equal number of tall and
dwarf plants, whereas in the second cross it was different .Work out the crosses,and explain
giving reasons for the difference in the offspring populations.

Ans. 1st Cross                       2nd Cross

            F1         -     Tt        :       tt                                 F1 -          Tt         :   Tt

             1   :  1 (50 % Tall : 50% dwarf)                   (Tall-100%)  = 1 + 1
Reason- In the first cross the tall  parent plant is heterozygous for the trait , in second cross tall parent
plant is homozygous for the trait  = ½ + ½

[3 Marks]

15. State what is apomixis . Comment on its significance. How can it be commercially used?

Ans. Form of asexual reproduction producing seeds without fertilisation/type of asexual  reproduction
that mimics sexual reproduction to form seeds without fertilisation =1

Parental characters are maintained in the progeny/offspring (as there is no meiosis/segregation of
characters)  =1

If desired hybrid seeds are made apomictics the farmers can keep on using the hybrid seeds to raise
new crops  year after  year  =1

[3 Marks]

16. State the medicinal value and the bioactive molecule produced by Streptococcus,
Monascus and Trichoderma.

Ans. Streptococcus ;   Streptokinase ,  clot buster  / remove clot from the blood vessels =  ½ + ½
Monascus ;  Statin  , blood cholesterol lowering agent  / it inhibits the enzymes responsible for

T t × t t

t  t tT

parental generation

           gametes

T T × t t

T  t tT

parental generation

           gametes
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synthesis of cholesterol =  ½ + ½
Trichoderma ;  cyclosporin A , immunosuppressive agents used in organ transplantation =  ½ + ½

[3 Marks]
OR

What are methanogens? How do they help to generate biogas?

Ans. Anaerobic, methane producing bacteria  =  ½ × 2

methanogens generate biogas, when act on cellulose rich biowaste ( anerobically) = 1 + 1

[3 Marks]

17. Describe any three potential applications of genetically modified plants.

Ans. More tolerant to abiotic stress, less dependence on chemical pesticides, reduces post harvest
losses,increase efficiency of mineral usage by plants,enhance nutritional value of food. eg. Vitamin A
enriched rice (any three) = 1+1+1

[3 Marks]

18. How did an American Company, Eli Lilly use the knowledge of r-DNA technology to produce
human insulin?

Ans. Two chains of DNA sequence corresponding to A & B chains of human insulin prepared, introduced
them into plasmids of E.coli  to produce separate A & B chains,  A & B chains extracted combined
by creating disulphide bonds =   1 × 3

[3 Marks]

19. Explain co-evolution with reference to parasites and their hosts. Mention any four special
adaptive features evolved in parasites for their parasitic mode of life.

Ans. If the host evolves special mechanism for rejecting or resisting the parasite

the parasite  has to (simultaneously)evolve / co-evolve the mechanism to counter act and neutralise
them. = 1

(a) Parasitic adaptation in Animals:

(i) Loss of (unnecessary) sense organs in animals

(ii) Presence of adhesive organs/suckers

(iii) Loss of digestive system

(iv) High reproductive capacity

(v) Resemblance of eggs in the case of brood parasitism

(b) Parasitic adaptation in plants

(vi) Haustoria in Cuscuta

(vii) Loss of chlorophyll

(viii) Loss of leaves / foliage

Note : ( Any four adaptations with correct reference Animal or Plant can be alloted marks)
[ 3 Marks]
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20. Rearrange the following in the correct sequence to accomplish an important biotechnological
reactions :

(a) In vitro synthesis of copies of DNA of interest

(b) Chemically synthesized oligonucleotides

(c) Enzyme DNA-polymerase

(d) Complementary region of DNA

(e) Genomic DNA template

(f) Nucleotides provided

(g) Primers

(h) Thermostable DNA-polymerase (from Thermus aquaticus)

(i) Denaturation of ds-DNA

Ans. Correct sequence is

  i        e        b/g       g/b       c/h        h/c       f       d      a

=1             = 1 =1

                                                 //

    =1 = 1 =1

Note: (Stop Marking where the sequence goes wrong)

[3 Marks]

21. With the help of a flow- chart exhibit the events of eutrophication.

Ans. Water in young lake is cold clear to support life

With time water is enriched with nutrients such as nitrogen and phosphorus by streams draining
into it

As Lake’s fertility increases plant and animal life increase/proliferates

Organic matter begins to be deposited at the bottom of the lake  Silt and organic debris pile up
and makes the lake shallower and warmer

Marsh plants develop  roots  and begin to fill the original lake basin

a        i         e        b/g       g/b        c/h      h/c      f        d
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Eventually the lake gives way to large masses of floating plants finally converting it in to land (Natural
aging) =  ½×6

[3 Marks]

22. Enumerate any six essentials of good ,effective Dairy Farm Management Practices.

Ans. Selection of high yielding and diseases resistant breeds,housedwell,adequate water
supply,maintained disease free,feeding in a scientific manner,regular visits by veteranary
doctors,regular inspection and record keeping,cleanliness and hygiene while milking and transport

(any six) = ½×6 [3 Marks]

SECTION D

Q No. 23 is of four mark

23. Your school has been selected by the Department of Education to organize and host an
interschool seminar on “Reproductive Health –Problems and Practices”. However, many
parents are reluctant to permit their wards to attend it. Their argument is that the topic is
“too embarrassing”.

Put forth four arguments with appropriate reasons and explanation to justify the topic to
be   very essential and timely.

Ans. 1. The issue of puberty and adolescence need to be addressed effectively with the respective age
group because many changes take place in the body during adolescence of which they are
supposed to be aware of = 1

2. To bring in awareness about their reproductive health and its effect on their physical,
emotional and social being  = 1

3. To address the increase in sex abuse and sex crimes in our country  = 1

4. Myths and misconceptions related to reproductive issues =1

Note: (any other related or relevant argument with reasons may be accepted)

[4 Marks]

SECTION E

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

24. (a) List the different attributes that a population has and not an individual organism.

(b) What is population density? Explain any three different ways the population density
can be measured, with the help of an example each .

(a) Attributes of population

Birth rate , Death Rate , sex ratio,age pyramids/ age distribution (any two) = ½ × 2

(b) Population density -

Number of individuals per unit area at a given time / period  = 1

1. Biomass / % Cover , e.g  Hundred Parthenium plants and 1 huge banayan tree = ½×2

2. Relative Density , e.g Number of fish caught per trap from a lake =½×2

3. Numbers , e.g  Human population = ½ × 2

4. Indirect estimation , e.g without actually counting/seeing them e.g tiger census based on
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pugmarks and fecal pellets  = ½ × 2

(Any three)
[ 5 Marks]

OR

“It is often said that the pyramid of energy is always upright. On the other hand the pyramid

of biomass can be both upright and inverted.” Explain with the help of examples and
sketches.

Ans.

Upright Pyramid of Energy : e.g of any Grassland food chain depicting energy transfer at each
trophic level = 1+1

Upright Pyramid  of Biomass : e.g  grassland food chain-grass rabbit fox Tiger

(Any other relevant example) = 1 for Diagram + ½ for example

 Note:(If only two trophic levels are drawn with dry weight mentioned correctly can be accepted)

Inverted Pyramid of Biomass: e.g aquatic ecosystem where small  standing crop of  phytoplanktons
supports large standing crop of  zooplanktons =1 for Diagram + ½ for example

[5 Marks]

25. (a) Plan an experiment and prepare a flow chart of the steps that you would follow to
ensure that the seeds are formed only from the desired sets of pollen grains. Name
the  experiment that you carried out .

(b) Write the importance of such experiments.

Ans. (a) Selection of flowers from desired plants emasculation bagging dusting of the pollens
on the stigma of the  flowers that were bagged  flower rebagged  fruit  formed

=  ½ × 6

1,000,000 J of Sunlight

TC (Tertiary consumer)

SC (Secondary consumer)

PC (Primary consumer)

10J (10%  available)

100J (10% available)

1000J (10%  available)
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Artificial Hybridisation =1

(b) Production of superior/ improved varieties of plants = 1

[5 Marks]

OR

Describe the roles of pituitary and ovarian hormones during the menstrual cycle in a human

female.

Ans. Pituitary hormones :

(When levels of FSH is high) FSH, induces follicular growth, secretion of estrogen by follicles,
(when LH surge is there in the mid of the cycle) lutinising hormones/LH, along with FSH leads to
ovulation , and then formation of corpus luteum =  ½ ×6

Ovarian hormone:

Estrogen , repair/proliferation of endometrium,

Progesterone,maintains endometrium for implantation   = ½ ×4
( Low level of progesterone leads to menstrual flow)

[5 Marks]
26. (a) Why are colourblindness and thalassemia categorised as Mendelian disorders? Write

the symptoms of these diseases seen in people suffering from them.
(b) About 8%  of human male population suffers from colourblindness whereas only about

0.4% of human female population suffers from this disease. Write an explanation to
show how it is possible.

Ans. (a) Both are caused due to mutation /alteration in a single gene, and follow Mendelian inheritance
= ½ × 2
colour blindness -unable to discriminate between red and green colours =1
thalassemia - (formation of abnormal haemoglobin resulting in) Anaemia = 1

(b) it is due to a recessive mutation in the X chromosomes = ½
Males have only one X chromosome and females have two , female will be colour blind only
in a homozygous recessive state/ both X chromosomes carry the defective gene/ Xc Xc , whereas
male will be colour blind if they are XcY/ heterozygous =  ½ ×3

//
  XXC         ×            XCY                        XXC                ×            XY  = ½

       (Carrier) (normal)                                                       (normal)  (normal)

[5 Marks]

    X    XC                       X      Y

h

X X

h    XX    XY    XCX    XCY = 1

      (colour
blind)

      (colour
blind)

    XXC   X Y   XCXC   XCY

    X  XC                    XC      Y

h

X X

h

      (colour
blind)(carrier)
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OR

               Explain the process of transcription in prokaryotes. How is the process different in
eukaryotes ?

Ans. Initiation , DNA dependent RNA polymerase associates with the Initiation factor/ factor , and
binds to the promotor site of DNA  thus initiates transcription = ½ × 3

Elongation , The RNA polymerase using nucleoside triphosphates, polymerises in a template depen-
dent fashion  in 5’ to 3’ direction, following the rule of complimentarity = ½ × 3

Termination ,at the terminator region the enzyme associates with the rho and both the enzymes
and the newly formed/nascent RNA fall off from the DNA = ½ × 2

Note : (Self Explanatory diagrams with correct labelling  may be accepted)

Difference-

(i) There are 3 different types of RNA polymerases in the nucleus of eukaryotes (polymerising
the  three different types of RNA molecules) but only 1 in prokaryotes

(ii) Primary transcripts (hnRNA/precussor mRNA) undergoes splicing capping and tailing to give
rise to functional RNA/mRNA (that moves out of the nucleus) this processing is absent in

prokaryotes  = ½ × 2

[5 Marks]
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