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: 

: 

(i) 33 

(ii)  

(iii)  1 16 1 

(iv)  17 21 2 

(v)  22 28 3 

(vi)  29 30 4 

(vii)  31 33 5 

(viii) 

(ix) 

(x) 

IÊS> H$ 

1 16 1 16 1=16 

1. EH$ àmê${nH$ nwînr nmXn _| {ZfoMZ Ho$ Cnam§V ~rOmÊS> H$m dh ^mJ Omo ~rO Ho$ g§ajmË_H$ 
AmdaU _| {dH${gV hmoVm h¡, dh h¡ : 

(A) ŷ«U-H$mof (B) ~rOmÊS>H$m` 

(C) AÜ`mdaU (D) Jwé~rOmUw 

2. EH$ S>rEZE IÊS> _| 2000 S²>g h¢, {OZ_| go 140 EoS>oZrZ h¢ & Bg S>rEZE IÊS> 
_| {H$VZo jmaH$m| _| VrZ ({Q´>nb) hmBS>́moOZ Am~§Y hm|Jo ? 

(A) 280 (B) 860 

(C) 1720 (D) 1860 
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General Instructions : 
Read the following instructions carefully and follow them :  
(i) This question paper contains 33 questions. All questions are compulsory.  
(ii) Question paper is divided into five sections  Sections A, B, C, D and E.  
(iii) Section A  questions number 1 to 16 are multiple choice type questions. Each 

question carries 1 mark.  
(iv) Section B  questions number 17 to 21 are very short answer type questions. 

Each question carries 2 marks. 
(v) Section C  questions number 22 to 28 are short answer type questions. Each 

question carries 3 marks. 
(vi) Section D  questions number 29 and 30 are case-based questions. Each 

question carries 4 marks. Each question has subparts with internal choice in 
one of the subparts. 

(vii) Section E  questions number 31 to 33 are long answer type questions. Each 
question carries 5 marks. 

(viii) There is no overall choice. However, an internal choice has been provided in  
Sections B, C and D of the question paper. A candidate has to write answer for 
only one of the alternatives in such questions. 

(ix) Kindly note that there is a separate question paper for Visually Impaired 
candidates.  

(x) Wherever necessary, neat and properly labelled diagrams should be drawn.    

SECTION A 

Questions no. 1 to 16 are Multiple Choice Type Questions, carrying 1 mark  
each.        16 1=16 

1. The part of the ovule that develops into protective coats of a seed after 
fertilization in a typical flowering plant is : 

(A) embryo sac (B) nucellus 

(C) integuments  (D megaspore  

2. A DNA fragment has 2000 nucleotides, out of which 140 are Adenine. 
How many bases does this DNA segment possess that have triple 
hydrogen bonds between them ? 

(A) 280 (B) 860 

(C) 1720 (D) 1860 
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3. B§½b¢S> _| 1850 Ho$ XeH$ Ho$ Xm¡amZ Am¡ÚmoJrH$aU ẁJ ewê$ hmoZo go nyd© àmH¥${VH$ daU Ho$ 

AZw_m{ZV à^md Ho$ H$maU Jhao n§I dmbo eb^m| H$s g§»`m, ídoV n§I dmbo eb^m| H$s 

Anojm :  

(A) A{YH$ Wr (B) H$_ Wr 

(C) XmoZm| H$s g§»`m EH$g_mZ Wr (D) XmoZm| H$s g§»`m H$_ Wr 

4. {ZåZ{b{IV nwînr nmXnm| _| go {H$g nm¡Yo _| A§S> H$mo{eH$m Ho$ {ZfoMZ Ho$ {~Zm hr ~rO _| 

AZoH$ ŷ«U ~Z OmVo h¢ ? 

(A) H$mbr {_M© (B) gagm| 

(C) _±yJ\$br (D) {Zå~w-d§e ({gQ>́g) 

5. ñZonS>́oJZ Ho$ Jwbm~r nwînm| dmbo nm¡Yo H$m ñZonS´>oJZ Ho$ ídoV nwînm| dmbo nm¡Yo Ho$ gmW g§H$aU 

H$am`m J`m & g§V{V Ho$ \$sZmoQ>mBn H$m AZw_m{ZV à{VeV h¡ : 

(A) 50% bmb : 50% ídoV 

(B) 25% bmb : 50% Jwbm~r : 25% ídoV 

(C) 50% Jwbm~r : 50% ídoV 

(D) 25% Jwbm~r : 50% bmb : 25% ídoV 

6. {H$g JwUgyÌr (H«$mo_mogmo_r) {dH$ma _| ì`{º$ D±$Mo H$X Ho$ gmW ñÌ¡U bjU dmbm hmoJm ? 

(A) Zo\o$ëQ>a qgS´>mo_ (B) S>mCZ qgS´>mo_ 

(C) Q>Z©a qgS>́mo_ (D) ES>dS>²©g qgS>́mo_ 

7. amgm`{ZH$ {dH$mgdmX Ho$ g_W©Z hoVw Eg.Eb. {_ba Zo 1953 _| EH$ ~§X âbmñH$ _| Eogr 

n[apñW{V`m± CËnÞ H$s ̈{Og_| A§V{d©îQ> Wo : 

(A) CH3, O2, NH3, H2O dmîn 1800 C na 

(B) CH4, H2, NH3, H2O dmîn 800 C na 

(C) CH4, CO2, H2, H2O dmîn 1800 C na 

(D) CH4, NH4, SO2, H2O dmîn 800 C na 
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3. During the 1850s in the pre-industrialisation era in England, the 
expected effect of natural selection on the number of dark-winged moths 
as compared to white-winged moths was : 

(A) more in number (B) less in number 

(C) both were equal in number (D) both were less in number 

4. In which one of the following floral plants are many embryos formed in 
the seeds without fertilisation of the egg cell ?  

(A) Black pepper (B) Mustard 

(C) Groundnut (D) Citrus 

5. A Snapdragon plant bearing pink colour flowers is crossed with a 
Snapdragon plant bearing white colour flowers. The expected phenotypic 
percentage of the offspring is : 

(A) 50% Red : 50% White 

(B) 25% Red : 50% Pink : 25% White 

(C) 50% Pink : 50% White 

(D) 25% Pink : 50% Red : 25% White 

6. In which of the given chromosomal disorders does the individual have tall 
stature with feminised character ? 

(A)  (B) syndrome 

(C)  (D) Edwards  syndrome 

7. S.L. Miller in 1953, to support the theory of chemical evolution, created 
conditions in the closed flask that included :  

(A) CH3, O2, NH3, H2O vapour at 1800 C 

(B) CH4, H2, NH3, H2O vapour at 800 C 

(C) CH4, CO2, H2, H2O vapour at 1800 C 

(D) CH4, NH4, SO2, H2O vapour at 800 C 
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8. EH$ à`moJ _|  H$mo 14NH4Cl ẁº$ g§dY©Z _mÜ`_ _| {dH${gV {H$`m  

(14N ZmBQ´>moOZ H$m hëH$m g_ñWm{ZH$ h¡) & CgHo$ níMmV² Bgo ZmBQ´>moOZ Ho$ ^mar 

g_ñWm{ZH$  (15N) ẁº$ g§dY©Z _mÜ`_ _| 6 6 

Ho$ ~mX CZHo$ S>rEZE H$mo {ZîH${f©V {H$`m J`m VWm CsCl KZËd àdUVm na AnHo$ÝÐU Ûmam 

{ZîH${f©V {H$`m J`m & CsCl KZËd àdUVm> AnHo$ÝÐU na S>rEZE Ho$ ghr KZËd 

(hëH$m/g§H$[aV/^mar) Am¡a n{Å>`m| Ho$ AZwnmV H$s nhMmZ H$s{OE &  

(A) g§H$[aV : ^mar,  1 : 16  

(B) hëH$m : ^mar,  1 : 31 

(C) g§H$[aV : ^mar,  1 : 31  

(D) hëH$m : ^mar,  1 : 05 

 

9. EH$ amoJr {OgH$mo bJmV 39 C go 40 C), 

H$ãµO, {gaXX©, ŷI Z bJZm VWm H$_Omoar Ho$ bjU n[ab{jV hmo aho h¢, dh {H$g amoJ go 

? 

(A) Ý ỳ_mo{Z`m  

(B) _bo[a`m 

(C) Q>mB\$m°BS> 

(D) A_r~Vm (A_r{~E{gg) 

 

10. ñQ>¡Zbo H$mohoZ VWm ha~Q>© ~mò a Zo àW_ nwZ`m©oJO S>rEZE {Z{_©V H$aZo Ho$ {bE {H$g ghO 

ßbmpµÁ_S> H$m Cn`moJ {H$`m Wm ? 

(A) 

(B)  

(C) 

(D) 



 

57/3/1-13 7 P.T.O. 

8. In an experiment, E. coli is grown in a medium containing 14NH4Cl.  

(14N is the light isotope of Nitrogen) followed by growing it for six 

generations in a medium having heavy isotope of nitrogen (15N). After six 

generations, their DNA was extracted and subjected to CsCl  

density gradient centrifugation. Identify the correct density 

(Light/Hybrid/Heavy) and ratio of the bands of DNA in CsCl density 

gradient centrifugation.  

(A) Hybrid : Heavy,  1 : 16  

(B) Light : Heavy,  1 : 31 

(C) Hybrid : Heavy,  1 : 31  

(D) Light : Heavy,  1 : 05 

 

9. Which disease is the patient suffering from who is showing symptoms 

such as sustained high fever (39 C to 40 C), stomach pain, constipation, 

headache, loss of appetite and weakness ?  

(A) Pneumonia  

(B) Malaria 

(C) Typhoid  

(D) Amoebiasis 

 

10. Which native plasmid did Stanley Cohen and Herbert Boyer use for the 

construction of the first recombinant DNA ?  

(A) Salmonella typhimurium  

(B) Streptococcus pneumoniae 

(C) Escherichia coli  

(D) Haemophilus influenzae 
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11. PCR _| S>rEZE Ho$ àdY©Z Ho$ {bE {ZåZ{b{IV _| go H$m¡Z-gm CnH«$m_H$m| Ho$ VmnmZwerbZ 

H$mo ghr àH$ma go {Zê${nV H$aVm h¡ ? 

  

12. O~ Amdmg _| g§gmYZ gr_mH$mar Z (Agr{_V) hm|, Vmo g_pîQ> H$s Á`m{_Vr` 

(Á`mo_o{Q>́H$b) e¡br _| d¥{Õ Xem©Zo dmbm g_pîQ> d¥{Õ dH«$ hmoJm : 
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11. Which one of the following represents the correct annealing of primers to 

the DNA to be amplified in the PCR ?  

 

12. The population growth curve applicable for a population growing in a 
geometric fashion, when the resources are not limiting in the habitat will 
be : 
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13 16  (A) 
(R) (A), (B), (C) 

(D)  

(A) A{^H$WZ (A) Am¡a H$maU (R XmoZm| ghr h¢ Am¡a H$maU (R), A{^H$WZ (A) H$s 

ghr ì¶m»¶m H$aVm h¡ &  

(B) A{^H$WZ (A) Am¡a H$maU (R) XmoZm| ghr h¢, naÝVw H$maU (R), A{^H$WZ (A) H$s 
ghr ì¶m»¶m  H$aVm h¡ & 

(C) A{^H$WZ (A) ghr h¡, naÝVw H$maU (R) µJbV h¡ & 

(D) A{^H$WZ (A) µJbV h¡, naÝVw H$maU (R) ghr h¡ & 

 

13. (A) : gwH|$Ð{H$`m| _| àma§{^H$ AZwboI (à{V{b{n) go Aì`ºo$H$ H$mo hQ>mZo Ho$ 

{bE g_~§YZ (ñß  

(R) : gwH|$Ð{H$`m| _| àma§{^H$ AZwboI (à{V{b{n) _| ì`ºo$H$ d Aì`ºo$H$ XmoZm| 

hmoVo h¢ VWm Aì`ºo$H$ A{H«$` hmoVo h¢ &  

14. (A) : {H$gr ì`{º$ Ûmam EoëH$mohm°b Ho$ {MaH$mbr (~hþV A{YH$ g_` VH$) 

à`moJ go `H¥$V H$mo j{V ({gamo{gg) nhþ±MVr h¡ & 

(R) :  BgHo$ AmXr ì`{º$ Ho$ nyao n[adma Ho$ {bE 

_mZ{gH$ VWm Am{W©H$ H$îQ> H$m H$maU ~Z OmVr h¡ & 

15. (A) : A{YH$Va Amd¥V~r{O`m| _| `w½_ZO öX`mH$ma ^y«U ~ZmVm h¡, Omo CgHo$ 

níMmV² àmH²$ «̂yU _| {dH${gV hmo OmVm h¡ & 

(R) : ẁ½_ZO ~rOmÊS>Ûma Ho$ {ZH$Q> «̂yU-H$mof _| pñWV hmoVm h¡ VWm EH$ ^«yU _| 

{dH${gV hmo OmVm h¡ &  

16. (A) : {dbmoS>H$ ~m`mo[aEo CnbãYVm Am¡a CgHo$ EH$g_mZ 

{_lU _| ghm`Vm H$aVm h¡ & 

(R) : {dbmo{S>V-hm¡O ~m`mo[aEo   
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For Questions number 13 to 16, two statements are given  one labelled as 

Assertion (A) and the other labelled as Reason (R). Select the correct answer to these 

questions from the codes (A), (B), (C) and (D) as given below. 

(A) Both Assertion (A) and Reason (R) are true and Reason (R) is the 

correct explanation of the Assertion (A).  

(B) Both Assertion (A) and Reason (R) are true, but Reason (R) is not 

the correct explanation of the Assertion (A).  

(C) Assertion (A) is true, but Reason (R) is false. 

(D) Assertion (A) is false, but Reason (R) is true.  

13. Assertion (A) : Primary transcripts in eukaryotes are subjected to 

splicing to remove the introns. 

Reason (R) : Primary transcripts contain both exons and introns and 

the introns are non-functional in eukaryotes.  

14. Assertion (A) : The chronic use of alcohol by a person leads to cirrhosis. 

Reason (R) : Alcohol addiction at times becomes the cause of mental 

and financial distress to the entire family of the addicted 

person.  

15. Assertion (A) : The zygote gives rise to heart-shaped embryo and 

subsequently proembryo in most angiosperms. 

Reason (R) : The zygote is present at the micropylar end of the embryo 

sac and develops into an embryo. 

16. Assertion (A) : The stirrer facilitates the even mixing of oxygen 

availability in a bioreactor. 

Reason (R) : Stirred-tank bioreactors generally have a flat base. 
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IÊS> I 

17. §»`m Xa H$mo {Z §̀{ÌV H$aZo Ho$ {bE _±wh Ûmam {bE OmZo (ImE OmZo) dmbo  

J ©̂-{ZamoYH$ Am_Vm¡a na ñdrH$m`© (bmoH${à`) h¢ & _w±h Ûmam ImE OmZo dmbo J ©̂©-{ZamoYH$m| Ho$ 

Xmo _hÎdnyU© g§KQ>H$m| Ho$ Zm_ {b{IE & ghobr  Zm_H$ J ©̂©-{ZamoYH$ Jmobr {ñÌ`m| Ûmam 

A{YH$ ng  H$s OmVr h¡ ?   2 

18.  ? O~ Bgo eara _| à{dîQ> H$am`m OmVm h¡, Vmo `h {H$g AmYma na 
(àH$ma) H$m`© H$aVm h¡, {b{IE &  2 

19. m-RNA H$m EH$ H$mën{ZH$ bKw I§S> Omo EH$ g{H«$` nm°brnoßQ>mBS> ûm¥§Ibm H$m Hy$Q> boIZ 
H$aVm h¡, Ho$ {X AmJo {XE JE àíZm| Ho$ CÎma  
{b{IE :   

       mRNA    5   UCAUUACCACGAUUCUUUAAAAGA  3  

(H$) `{X 5d| (nm±Md|) àHy$Q> (H$moS>m°Z) _| Ho$ ñWmZ na à{VñWm{nV hmo OmE, Vmo 

{XE JE àHy$Q>m| (H$moS>m°Zm|) go {H$VZo Eo_rZmo Aåb ~Z|Jo ? AnZo CÎma H$s ì`m»`m 

H$s{OE & 

(I) Cn ẁ©º$ mRNA Ho$ g_mZ mRNA _| Ohm± Mm¡Wo àHy$Q> (H$moS>m°Z) _| `{X Ho$ 

ñWmZ na hmo, Vmo g§íbo{fV hmoZo dmbo nm°brnoßQ>mBS> _| Eo_rZmo Aåbm| H$s g§»`m 

{b{IE & AnZo CÎma H$s Ý`m`g§JVVm {gÕ H$s{OE & 2 

20. {d{^Þ b§~mB© dmbo S>rEZE I§S>m| Ho$ {_lU go d¡ÚwV H$U g§MbZ ( \$moao{Q>H$) n¥W

Ho$ {bE g§`moOZm| A, B VWm C H$m AÜ``Z H$aHo$ AmJo {XE JE àíZm| Ho$ CÎma Xr{OE :    
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SECTION B 

17. Oral contraceptives are widely accepted for controlling the increasing 
rate of population. Name the two important components of oral 

women ?  2 

18. What is a vaccine ? Write the basis on which it acts when administered in 
the body. 2 

19. Consider the given data of a hypothetical small portion of mRNA that 
codes for a functional polypeptide chain and answer the questions that 
follow : 

         mRNA    5   UCAUUACCACGAUUCUUUAAAAGA  3  

(a) How many amino acids will be formed from the given codons, if 
substitution of U  by C  takes place at the 5th codon ? Explain your 
answer. 

(b) Write the number of amino acids that would be in the polypeptide 
synthesised by a similar mRNA as above, where in the fourth 

ustify your answer. 2 

20. With reference to the set-ups (A, B and C) given below, of the 
electrophoretic separation of a mixture of DNA fragments of varied 
lengths, answer the questions that follow : 
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(H$) Xmo g§̀ moOZm| A VWm B _| go {H$g_| Amn S>rEZE I§S>m| H$mo n¥WH$ hþAm XoI|Jo VWm 

? AnZo CÎma H$s Ý`m`g§JVVm {gÕ H$s{OE & 

(I) g§̀ moOZ-C _| I VWm II _| go H$m¡Z-gr nÅ>r b§~o S>rEZE I§S>m| dmbr h¡ & AnZo CÎma 

H$s Ý`m`g§JVVm {gÕ H$s{OE &  2 

 

21. (H$) EH$ ñWbr` nm[aV§Ì _| AnKQ>Z MH«$ Ho$ Xm¡amZ ~ZZo dmbo øy_g  Ho$ _hÎdnyU© 

A{^bjU {b{IE & 2 

                                     AWdm 

(I) (i) bm°J- {Õ VWm joÌ 

Ho$ ~rM g§~§Y H$m J«m\$s` {Zê$nU H$s{OE &  

(ii) EH$ bKwJUH$ n¡_mZo na Bg g§~§Y H$m g_rH$aU {b{IE & 2 

 

 

IÊS> J 

 

22. EH$ nwîn Ho$ ñÌrHo$ga H$s bå~dV² H$mQ> _| namJZ{bH$m H$s d¥{Õ Xem©Vo hþE AmaoI ~ZmBE 

VWm {ZåZ{b{IV H$mo Zm_m§{H$V H$s{OE :  3 

(H$) dh ^mJ {Oggo hmoH$a namJ Z{bH$m ZrMo H$s Amoa OmVr h¡ & 

(I) H$mo{eH$m {Og_| namJ Z{bH$m AnZo A§V{d©îQ> ñI{bV ({Z_w©º$) H$aVr h¡ & 

 

23. ghm`H$ OZZ àm¡Úmo{J{H$`m| H$s AmB© ỳ AmB© (IUI) VWm AmB© ỳ Q>r (IUT) {d{Y`m| H$s 

ì`m»`m H$s{OE & 3 
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(a) In which one of the two Set-ups, A or B, would you see the DNA 
fragments separated and why ? Justify your answer.  

(b) In Set-up C, which one of the two, I / II, are the bands of longer 
fragments of DNA ? Justify your answer. 2 

 

21. (a) 
decomposition cycle in a terrestrial ecosystem. 2 

   OR 

(b) (i) Graphically represent the relationship between species 
richness and area on a log-log scale for bats and fishes. 

(ii) Write the equation for the relationship as on a logarithmic  
scale. 2 

 

SECTION C 

 

22. Draw a longitudinal section of pistil of a flower showing growth of the 

pollen tube. Label the part :    3 

(a) through which the pollen tube moves down.   

(b) the cell wherein the pollen tube releases its contents.   

 

23. Explain the IUI and IUT methods of assisted reproductive technologies.    3 
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24. _Q>a Ho$ nm¡Ym| Ho$ nwîn a§J (dU©) ~¢JZr/g\o$X (V/v) VWm nwîn H$s pñW{V Ajr`/A§Ë` 

(A/a) dmbo nm¡Ym| Ho$ ~rM VrZ H«$m°g (g§H$aU) H$amE JE & ZrMo Xr JB© Vm{bH$m _| 

VWm  H«$m°g _| OZH$ Ho$ Ñí`àê$n (\$sZmoQ>mBn) VWm F1 g§V{V Ho$ \$sZmoQ>mBn H$m AÜ``Z 

H$s{OE & 

 

F1 

 

(a) 

 

~¢JZr, Ajr`   g\o$X, Ajr` 

 

6/16 g\o$X, Ajr` 
2/16 g\o$X, A§Ë` 
6/16 ~¢JZr, Ajr` 
2/16 ~¢JZr, Ajr` 
 

(b) 

 

~¢JZr, Ajr`   g\o$X, A§Ë` 

 

1/4 ~¢JZr, Ajr` 
1/4 ~¢JZr, A§Ë` 
1/4 g\o$X, Ajr` 
1/4 g\o$X, A§Ë` 
 

(c) 

 

~¢JZr, Ajr`   ~¢JZr, Ajr` 

 

3/4 ~¢JZr, Ajr` 
1/4 g\o$X, Ajr` 
 

 H«$m°g VWm  Ho$ àË òH$ H«$m°g _§o àË òH$ OZH$ Ho$ OrZmoQ>mBn H$m AmH$bZ H$s{OE 

(nVm bJmBE) & 3 
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24. Three crosses were carried out in pea plants with respect to flower colour 

violet/white (V/v) and flower position axial/terminal (A/a). Study in the 

table the crosses 1 

progeny phenotypes are given.        

 

Parental plants (Phenotypes) F1 Progeny (Phenotypes) 

(a) Violet, axial  white, axial  6/16 white, axial 

2/16 white, terminal 
6/16 violet, axial 

2/16 violet, axial 

(b) Violet, axial  white, terminal 1/4 violet, axial 

1/4 violet, terminal 

1/4 white, axial 

1/4 white, terminal 

(c) Violet, axial  violet, axial 3/4 violet, axial 

1/4 white, axial 

 3 
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25. EH$ ŷao aoV (_¥Xm) dmbo _éñWb _| ahZo dmbo gm±nm| H$s g_pîQ> _| hmoZo dmbo n[adV©Z H$mo Xmo 

g_`md{Y`m| EH$  VWm Xmo  H$mo {ZåZ {MÌ Ûmam Xem©`m J`m h¡ & BZH$m AÜ``Z H$s{OE  
VWm CgHo$ AmJo {XE JE àíZm| Ho$ CÎma Xr{OE & ŷao gn© VWm Yyga gn© Ebrbm| A/a 

(à^mdr/Aà^mdr) Ûmam {Zê${nV {H$E JE h¢ & 

g_pîQ-EH$ g_pîQ>-Xmo 

(n{j`m| H$m àdmgZ) 

 

 
 

(H$) `{X g_pîQ>-EH$ _| Aà^mdr {deofH$ H$s Amd¥{Îm 9% h¡, Vmo g_ ẁ½_Or à^mdr VWm 
{df_ ẁ½_Or à^mdr gm±nm| (gnmªo) H$s Amd¥{Îm H$m n[aH$bZ H$s{OE & 

(I) {dH$mg H$s Cg {H«$`m{d{Y H$m Zm_ {b{IE {OgHo$ \$bñdê$n g_pîQ>-EH$ go 
g_pîQ>-Xmo H$m {dH$mg hþAm &  3 

26. (H$) (i) ~m`moJ¡g g§ §̀Ì _| Kaoby dm{hV _b H$s Anojm Jmo~a H$m Cn`moJ H$aZo Ho$ Xmo 

à_wI H$maUm| H$s gyMr ~ZmBE & 

(ii) ~m`moJ¡g g§ §̀Ì _| ~Mr hþB© H$X©_ (ñbar) Ho$ {H$gr EH$ Cn`moJ H$m CëboI 
H$s{OE & 3 

                                     AWdm 

(I) {M{H$ËgH$m| Ûmam gm_mÝ`V: {ZåZ{b{IV amo{J`m| Ho$ CnMma _| Cn`moJ {H$E OmZo dmbo 
O¡dg{H«$` AUw VWm CZHo$ gyú_Ordr` òmoV H$m Zm_ {b{IE : 3 
(i) _m`moH$m{S>©`b B§\  
(ii) é{Ya H$moboñQ>oam°b  
(iii) A§J à{VamonU 
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25. A population of snakes lived in a desert with brown sand. Study the 

drawings given below showing the change in the population from  to 

 over time and answer the question that follows. Brown snakes and 

Grey snakes are represented by alleles A/a (Dominant/recessive).   

Population-one Population-two 
(Migration of Birds) 

 

 
 

(a) If the frequency of the recessive trait is 9% in population-one, work 
out the frequency of homozygous dominant and heterozygous 
dominant snakes.  

(b) Name the mechanism of evolution that must have operated so that 
population-two evolved from population-one. 3 

26. (a) (i) List two major reasons for using cow-dung in a biogas plant 
instead of using domestic sewage.   

(ii) Mention one use of the unspent slurry of the biogas plant. 3  

   OR 

(b) Name the bioactive molecule and its microbial source generally 
used by physicians to treat the patients for :   3 

  (i) Myocardial infarction    

(ii) High blood cholesterol level 
(iii) Organ transplantation   
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27. (H$) Cg OrdmUw H$m d¡km{ZH$ Zm_ {b{IE {OgH$m Cn`moJ JmobH$ eb^ H¥${_ amoYr OrE_ 
(GM) H$nmg \$gb Ho$ nm¡Yo V¡̀ ma H$aZo _| O¡d- OmVm 
h¡ &  

(I) OrE_ (GM) H$nmg \$gb H$sQ>m| Ho$ AmH«$_U H$m à{VamoY H$aZo _| {H$g àH$ma g_W© 
hmoVr h¡, ì`m»`m H$s{OE & 3 

28. dU©Z H$s{OE {H$ {H$g àH$ma A§Ora Ho$ d¥j VWm ~a© Ho$ ~rM nmañn[aH$ g§~§Y ghmonH$m[aVm 
H$m emZXma CXmhaU h¡ & 3 

IÊS> K 

29 30 3 

 

29. {ZåZ{b{IV n[aÀN>oX H$mo  

 nwZ`m}JO S>rEZE àm¡Úmo{JH$s _| à{V~§YZ E§µOm
S>rEZE _| {d{eîQ> AZwH«$_ H$mo nhMmZ H$a Cg q~Xþ na H$mQ>Vo h¢ & BamH I Bgr àH$ma H$m 
EH$ à{V~§YZ E§µOmB_ h¡, Omo 5  G-G-A-T-C-C 3  Ho$ nhMmZ AZwH«$_ go ~§Y H$a àË`oH$ 
aÁOwH$ H$mo G VWm G Ho$ ~rM H$mQ>Vm h¡ & O~{H$ Alu I nhMmZ AZwH«$_ 5  A-G-C-T 3  
go ~§Y H$a BZ AZwH«$_m| Ho$ àË òH$ aÁOwH$ H$mo G VWm C Ho$ ~rM go H$mQ>Vm h¡ & 

(H$) `{X {XE JE S>rEZE aÁOwH$ H$mo H$mQ>Zo Ho$ {bE Alu I H$m Cn`moJ {H$`m OmE, Vmo 
S>rEZE Ho$ {H$VZo I§S> ~Z|Jo ? ~ZZo dmbo àË òH$ I§S> H$m AZwH«$_ CgH$s Y«wdUVm Ho$ 
gmW {b{IE & 1

5   C  C  G  T  A  G  C  T  A  T  C  A  G  C  T  G  G  3  
  |  |  |  |  |  |  |  |  |  |  |  |  |  |  |  |  |   

3   G  G  C  A  T  C  G  A  T  A  G  T  C  G  A  C  C  5  

(I) {XE JE Cgr S>rEZE aÁOwH$ na nwZ`m©oJO S>rEZE AUw ~ZmZo Ho$ {bE BamH I 
AWdm Alu I à{V~§YZ E§µOmB_m| _| go {H$gH$mo A{Y_mZVm (àmW{_H$Vm) Xr OmEJr 

?  1 

(J) {ÛHw$ÊS>br S>rEZE Ho$ Xmo aÁOwH$m| go ~§YZ Ho$ níMmV² S>rEZE Ho$ Xmo aÁOwH$m| H$mo 
H$mQ>Zo Ho$ {bE {H$g {d{eîQ> ñWb (q~Xþ) na à{V~§YZ E§µOmB_ H$m ©̀ H$aoJm ? 
à{V~§YZ Ûmam S>rEZE _| nhMmZo OmZo dmbo {d{eîQ>  
AZwH«$_ H$m nm[a^m{fH$ nX/d¡km{ZH$ Zm_ {b{IE & 2 

                                 AWdm 
(J) EcoRI Ûmam S>rEZE na nhMmZo OmZo dmbo {d{eîQ> nhMmZ 

AZwH«$_ H$mo {b{IE &  2 
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27. (a) Give the scientific name of the bacteria widely used in 
biotechnology to create a GM cotton crop resistant to bollworm 
attacks.  

(b) Explain how GM cotton crop is able to resist insect attacks.  3 

28. Describe how fig tree and wasp relationship is a spectacular example of 
mutualism.       3 

SECTION D 

Questions no. 29 and 30 are case-based questions. Each question has  

3 sub-questions with internal choice in one sub-question.  

29. Read the passage given below and answer the questions that follow. 
       In recombinant DNA technology, restriction enzymes are used as they 

recognize and cut DNA within a specific recognition sequence. BamH I is 
one such restriction enzyme which binds at the recognition sequence 
5  G-G-A-T-C-C 3  and cleaves this sequence between G and G on each 
strand, whereas Alu I binds at the recognition sequence 5  A-G-C-T 3  
and cleaves these sequences between G and C on each strand.     

 (a) If Alu I is used to cut the given DNA strand, how many DNA 
fragments would be formed ? Write the sequence of each fragment 
formed with its polarity.   1 

5   C  C  G  T  A  G  C  T  A  T  C  A  G  C  T  G  G  3  
  |  |  |  |  |  |  |  |  |  |  |  |  |  |  |  |  |   

3   G  G  C  A  T  C  G  A  T  A  G  T  C  G  A  C  C  5  

(b) Which one of the two restriction enzymes BamH I or Alu I will 
preferably be used on the same given DNA strand to make a 
recombinant DNA molecule and why ?   1 

(c) After binding to the two strands of the double helix DNA, where 
specifically does the restriction enzyme act to cut the two strands of 
DNA ? Write the specific term used for the specific nucleotide 
sequences of DNA recognised by a restriction endonuclease. 2 

   OR 

(c) Write the specific sequence of DNA segment recognised by the 
restriction endonuclease EcoRI.  2 
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30. ZrMo {XE JE AmaoIm| _| ñdrS>Z VWm adm§S>m H$s _mZd g_pîQ> (OZg§»`m) Ho$ VwbZmË_H$ 
Am ẁ {dVaU H$mo Xem©`m J`m h¡ (A§Vam©îQ́>r` S>mQ>m ~og 2003) & BgH$m AÜ``Z H$aHo$ 
g§~§{YV {ZåZ{b{IV àíZm| Ho$ CÎma {b{IE :  

 

 

ñdrS>Z 

nwéf ñÌr 

g_{ï> H$m à{VeV 

g_{ï> H$m à{VeV 

adm§S>m 

nwéf ñÌr 

A
m

ẁ (
df

m] 
_|)

 

 

A
m

ẁ (
df

m] 
_|)
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30. Study the figures given below that depict the comparative age 
distribution of human populations in Sweden and Rwanda. (International 
Data Base 2003) and answer the questions that follow : 

 

 

Sweden 

Males Females 

Percent of population 

Percent of population 

Rwanda 

Males Females 
 

A
ge

 (
ye

ar
s)
 

 

A
ge

 (
ye

ar
s)
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(H$) adm§S>m ? 
pîQ>) H$s{OE & 2

(I) ñdrS>Z H$s OZg§»`m H$m Am ẁ {dVaU AmYma go erf© VH$ bJ^J EH$ O¡gm  
? 1 

(J) D$na {XE JE ñdrS>Z Ho$ OZg§»`m Am ẁ {na¡{_S> Ho$ àH$ma H$m Zm_ {b{IE & 1 

                              AWdm 

(J) Cn ẁ©º$ Xem©E JE adm§S>m Ho$ Am ẁ {na¡{_S> H$m àH$ma {b{IE & 1 

IÊS> L> 

31. (H$) (i) nanamJU H$mo àmoËgm{hV H$aZo hoVw nwînr nm¡Ym| Ûmam {dH${gV {H$Ýht Mma 
ẁ{º$`m| H$s ì`m»`m H$s{OE & 

(ii) nm¡Yo ñdnam  ? H$moB© EH$ H$maU {b{IE & 5 

                                     AWdm 
(I) EH$ gm_mÝ` _mZd ñÌr Ho$ AmV©d MH«$ H$s A§S>me`r VWm J^m©e`r àmdñWmAm| H$s 

ì`m»`m nr ỳf VWm A§S>me`r hm°_m}Zm| H$s ^y{_H$m Ho$ gmW {ZåZ{b{IV àmdñWmAm| 
Ho$ A§VJ©V H$s{OE : 5 

(i) nwQ>H$s` àmdñWm/àMwamoX²^d àmdñWm 
(ii) òmdr àmdñWm 
(iii) AmV©d àmdñWm  

32. (H$) {df_ ẁ½_Or AdñWm _| XmoZm| Ebrbm| Ho$ à^md H$s ñnîQ> A{^ì`{º$ ghà^m{dVm 

(H$moS>mo{_Z|g) _| n[ab{jV hmoVr h¡ &  _mZd é{Ya dJ© ABO H$s d§emJ{V H$s 

ghm`Vm go H$WZ H$s ì`m»`m H$s{OE & 5 

                                    AWdm 

(I)   àMmboH$ ( -Amonoam°Z) _| OrZm| Ho$ EH$ g_yh H$m {Z`_Z VWm A{^ì`{º$ 

EH$ gmW EH$ BH$mB© Ho$ ê$n _| hmoVm h¡ &   
(i)  Amonoam°Z _| g§aMZmË_H$ OrZm| H$s g{H«$`Vm Ho$ Ama§̂ Z (pñdqMJ 

Am°Z)  H$s H$m ©̀{d{Y (àUmbr) H$s ì`m»`m H$s{OE & 

(ii)   àMmboH$  Ho$ {Z`_Z H$mo G$UmË_H$ {Z`_Z H$hm OmVm h¡ &  H$maU 

 5 
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(a) 
pyramid ? Support your answer with the data provided in the figure. 2 

(b) Sweden has an age distribution that is approximately of the same 
width near its base as at the apex. What does this indicate ?  1 

(c) Name the type of age pyramid shown above for Sweden.  1 

   OR 

(c) Name the type of age pyramid shown above for Rwanda. 1 

SECTION E 

31. (a) (i) Explain any four devices that flowering plants have developed 
to encourage cross-pollination.   

(ii) Why do plants discourage self-pollination ? State any one 
reason. 5 

   OR 

(b) Explain the ovarian and uterine events taking place along with the 
role of pituitary and ovarian hormones, during menstrual cycle in a 
normal human female under the following phases : 5 

  (i) Follicular phase/proliferative phase 

(ii) Luteal phase/secretory phase 

(iii) Menstrual phase  

32. (a) 

ABO blood group in humans. 5 

   OR 

 (b) 
lac  

  (i) 
genes of lac operon.      

(ii) lac 
 5 
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33. (H$) (i) Ho$ _mZd eara _| à{dîQ> hmoZo Ho$ ~mX go g§H«${_V ì`{º$ H$mo 

_mXm  _ÀN>a Ûmam H$mQ>o OmZo VH$ H$s Ad{Y _| Ho$ 

OrdZ MH«$ H$m dU©Z H$s{OE & 

(ii) Ho$ OrdZ MH«$ _| _mXm Ho$ eara _| gånÞ hmoZo 

dmbr Xmo n[aKQ>ZmAm| H$m CëboI H$s{OE & 5 

                                            AWdm 

(I) (i) gwX_ A~w©X VWm XþX©_ A~©wX Ho$ ~rM Xmo A§Va {b{IE & 

(ii) H¢$ga Ho$ A{^kmZ hoVw {H$Ýht VrZ {ZXmZmË_H$ VH$ZrH$m| H$s ì`m»`m  

H$s{OE &  5 
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33. (a) (i) Describe the life cycle of Plasmodium from the time it enters 
the human body till a female Anopheles mosquito bites an 
infected person.   

(ii) Mention the two events of Plasmodium life cycle that occur 
within the female Anopheles body. 5 

   OR 

 (b) (i) Write two differences between malignant tumor and benign 
tumor. 

(ii) Explain any three diagnostic techniques for the detection of 
cancer. 5  
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Marking Scheme 

Strictly Confidential 

(For Internal and Restricted use only) 

Senior Secondary School Certificate Examination,2024 

SUBJECT NAME BIOLOGY (Q.P. CODE 57/3/1) 

General Instructions: - 

1 You are aware that evaluation is the most important process in the actual and correct 

assessment of the candidates. A small mistake in evaluation may lead to serious problems 

which may affect the future of the candidates, education system and teaching profession. 

To avoid mistakes, it is requested that before starting evaluation, you must read and 

understand the spot evaluation guidelines carefully. 

2 “Evaluation policy is a confidential policy as it is related to the confidentiality of the 

examinations conducted, Evaluation done and several other aspects. Its’ leakage to 

public in any manner could lead to derailment of the examination system and affect 

the life and future of millions of candidates. Sharing this policy/document to 

anyone, publishing in any magazine and printing in News Paper/Website etc may 

invite action under various rules of the Board and IPC.” 

3 Evaluation is to be done as per instructions provided in the Marking Scheme. It should not 

be done according to one’s own interpretation or any other consideration. Marking 

Scheme should be strictly adhered to and religiously followed. However, while 

evaluating, answers which are based on latest information or knowledge and/or are 

innovative, they may be assessed for their correctness otherwise and due marks be 

awarded to them. In class-XII, while evaluating two competency-based questions, 

please try to understand given answer and even if reply is not from marking scheme 

but correct competency is enumerated by the candidate, due marks should be 

awarded. 

4 The Marking scheme carries only suggested value points for the answers 

These are in the nature of Guidelines only and do not constitute the complete answer. The 

students can have their own expression and if the expression is correct, the due marks 

should be awarded accordingly. 

5 The Head-Examiner must go through the first five answer books evaluated by each 

evaluator on the first day, to ensure that evaluation has been carried out as per the 

instructions given in the Marking Scheme. If there is any variation, the same should be 

zero after delibration and discussion. The remaining answer books meant for evaluation 

shall be given only after ensuring that there is no significant variation in the marking of 

individual evaluators. 

6 Evaluators will mark( √ ) wherever answer is correct. For wrong answer CROSS ‘X” be 

marked. Evaluators will not put right (✓)while evaluating which gives an impression that 

answer is correct and no marks are awarded. This is most common mistake which 

evaluators are committing. 
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7 If a question has parts, please award marks on the right-hand side for each part. Marks 

awarded for different parts of the question should then be totaled up and written in the left- 

hand margin and encircled. This may be followed strictly. 

8 If a question does not have any parts, marks must be awarded in the left-hand margin and 

encircled. This may also be followed strictly. 

9 If a student has attempted an extra question, answer of the question deserving more 

marks should be retained and the other answer scored out with a note “Extra Question”. 

10 No marks to be deducted for the cumulative effect of an error. It should be penalized only 

once. 

11 A full scale of marks 70  has to be used. Please do not hesitate to award full marks if the 
answer deserves it. 

12 Every examiner has to necessarily do evaluation work for full working hours i.e., 8 hours 

every day and evaluate 20 answer books per day in main subjects and 25 answer books 

per day in other subjects (Details are given in Spot Guidelines).This is in view of the 

reduced syllabus and number of questions in question paper. 

13 Ensure that you do not make the following common types of errors committed by the 

Examiner in the past:- 

● Leaving answer or part thereof unassessed in an answer book. 
● Giving more marks for an answer than assigned to it. 
● Wrong totaling of marks awarded on an answer. 

● Wrong transfer of marks from the inside pages of the answer book to the title page. 
● Wrong question wise totaling on the title page. 
● Wrong totaling of marks of the two columns on the title page. 
● Wrong grand total. 
● Marks in words and figures not tallying/not same. 
● Wrong transfer of marks from the answer book to online award list. 
● Answers marked as correct, but marks not awarded. (Ensure that the right tick mark is 

correctly and clearly indicated. It should merely be a line. Same is with the X for 
incorrect answer.) 

● Half or a part of answer marked correct and the rest as wrong, but no marks awarded. 

14 While evaluating the answer books if the answer is found to be totally incorrect, it should 

be marked as cross (X) and awarded zero (0)Marks. 

15 Any unassessed portion, non-carrying over of marks to the title page, or totaling error 

detected by the candidate shall damage the prestige of all the personnel engaged in the 

evaluation work as also of the Board. Hence, in order to uphold the prestige of all 

concerned, it is again reiterated that the instructions be followed meticulously and 

judiciously. 

16 The Examiners should acquaint themselves with the guidelines given in the “Guidelines 

for Spot Evaluation” before starting the actual evaluation. 

17 Every Examiner shall also ensure that all the answers are evaluated, marks carried over to 

the title page, correctly totaled and written in figures and words. 
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18 The candidates are entitled to obtain photocopy of the Answer Book on request on 

payment of the prescribed processing fee. All Examiners/Additional Head Examiners/Head 

Examiners are once again reminded that they must ensure that evaluation is carried out 

strictly as per value points for each answer as given in the Marking Scheme. 
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MARKING SCHEME 

Senior Secondary School Examination, 2024 

BIOLOGY (Subject Code–044) 

[ Paper Code: 57/3/1] 

 

1 (C) / Integuments 1 1 

2. (C) / 1720 1 1 

3. (B) / less in number 1 1 

4. (D)/ Citrus 1 1 

5. (C)/ 50% pink : 50% white 1 1 

6. (A)/ Klinefelter’s syndrome 1 1 

7. (B)/ CH4, H2, NH3, H2O vapour at 800°C 1 1 

8. (C)/ Hybrid : Heavy, 1 : 31 1 1 

9. (C)/ Typhoid 1 1 

10. (A)/ Salmonella typhimurium 1 1 

11. (B)/ 1 1 

12. (C) / 

 

 

Population 

density 

 

 

Time → 

1 1 

13. (A) / Both Assertion (A) and Reason (R) are true and Reason (R) is the correct 

explanation of the Assertion (A). 

1 1 

14. (B) / Both Assertion (A) and Reason (R) are true, but Reason (R) is not the correct 

explanation of the Assertion (A) 

1 1 

15. (D) / Assertion (A) is false, but Reason (R) is true. 1 1 

16. (C)/ Assertion (A) is true, but Reason (R) is false 1 1 

 SECTION – B 1 1 

17. • Progesterone, Progestogen – Estrogen combination 

• ‘Saheli’ is a non-steroidal preparation, ‘once a week’ pill with very few side effects, 

high contraceptive value, easily available, cheaper in cost. (Any one) 

½ x 2 

 

1 

 

 

2 
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18 • Vaccine is a preparation of antigenic proteins of pathogen or inactivated/weakened 

pathogen. 

• It is based on the property of memory of immune system, the antibodies produced 

in the body in response to these antigens would neutralize the pathogenic agents 

and body will show amnestic or quick response 

1 

 

 

½ x 2 

 

 

 

2 

19. (a) 8 amino acids, genetic code is read in triplets and there is no change in the number of 

triplets/ no change in reading frame. 

(b) 3 amino acids , the 4
th 

codon now reads as UGA – a stop codon 

½ x 2 

 

 

½ x 2 

 

 

 

2 

20. 

(a) - Set up A, 

-  DNA fragments being negatively charged move towards the anode on applying 

the electric field 

(b) - I 

 

- Smaller fragment will move faster as compared to longer fragments of DNA/ longer 

fragments of DNA will move slower as compared to smaller fragments of DNA. 

½ 

½ 

½ 

½ 

 

 

 

 

 

 

 

2 

21. (a) Humus – Dark coloured, amorphous, highly resistant to microbial activities, undergoes 

decomposition at slow rate, colloidal, reservoir of nutrients. (Any four features) 

OR 

 

(b) 

(i) 

 

 

 

(ii)  Log S = Log C + Z Log A 

½ x 4 

 

 

 

 

 

 

 

 

 

 

 

1 

 

 

 

 

 

 

1 
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2 

 SECTION – C   

22. 

 

 

 
Stigma 

(a) Style 
}ANY ONE

 

 

 

 

 

         

 

 

(b) Synergid 

 

L.S. of Pistil 

(Note: 1 mark for correct diagram and 1 mark each for correct labelling) 

1+1+1 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3 



 

XII_ 044 57/3/1 BIOLOGY #pg. 7 

 

23. - IUI (Intra uterine insemination) 

 

-The semen collected either from the husband or a healthy donor is artificially introduced 

either into the vagina or into the uterus of the female 

 

-IUT (Intra uterine transfer) 

 

-The embryo with more than 8 blastomeres is introduced into the uterus of the female. 

½ 

1 

½ 

1 

 

 

 

 

 

 

3 

24. (a) 1 mark is to be awarded to all the students if attempted, parental genotype is 

not possible to find from the given information. 

 

(b) Violet, axial  White, terminal 

 

Parents are heterozygous dominant  homozygous recessive. 

                                               VvAa  vvaa 

 

 

(c) Violet ,axial  Violet, axial 

heterozygous for flower colour and homozygous dominant for flower position 

VvAA  VvAA 

1 

 

 

 

 

 

 

1 

 

 

 

 

 

1 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3 
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 25. 

(a)  

Hardy – Weinberg Equilibrium. 

p
2 

+ 2pq + q
2 

= 1  

AA + 2Aa + aa = 1 

-Since Frequency of grey snakes in the population = 9% = 
9 

= 09 
100 

q2 = 09 

q = 03 

-Since p + q = 1 

p = 1 – q 

p = 1 – 03 

-p = 07 

-The frequency of homozygous dominant (AA) is equal to P
2 

= 049 

 

Or the % frequency of homozygous dominant = 49% -

The frequency of heterozygous dominant (Aa) is equal to 

2pq = 2  07  03 = 042 Or % frequency of Aa = 42% 

 

(b) Natural selection 

 

 

 

 

 

 

 

 

 

 

 

 

½ 

 

 

½ 

 

 

 

½ 

 

 

 

½ 

 

 

1 
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26. (a) 

(i) -Cow dung has methanogens or Methanobacterium 

-Cow dung is rich in cellulosic material 

-Bacteria grows anaerobically on cellulosic material to produce large amount of 

methane. (Any two points) 

(ii) Used as manure/ fertilizer (Organic) 

 

 

OR 

 

 
  Bioactive molecule Microbial source 

(i) Myocardial infarction Streptokinase Streptococcus 

(ii) High blood 

cholesterol 

level 

Statins Monoascus 

purpureus 

(iii) Organ transplantation Cyclosporin A Trichoderma 

polysporum 
 

 

1 x 2 

 

 

1 

 

 

 

 

 

 

  ½ x 2 

 

½ x 2 

 

½ x 2 
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27.  

(a) Bacillus thuringiensis 

(b) GM cotton crop contains Bt toxin protein which exists as inactive protoxins, but once 

bollworm ingest the inactive toxin it is converted into an active form due to the alkaline pH 

of the gut of the worm, which solubilizes the crystals of the prototoxin, activated toxin 

binds to the surface of the midgut epithelial cells of the worm and creates pores that cause 

swelling and lysis and death of the insect caterpillar. 

   

   1 

 

½x 4 

 

 

 

 

 

 

3 

28. -The female wasp uses the fruit not only as an oviposition (egg laying) site, 

-But uses the developing seeds without the fruit for nourishing the larvae, 

-The wasp pollinates the Fig inflorescence or flower, while reaching for the suitable egg 

laying sites 

1 x 3 
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 SECTION – D   

29. 
(a) 

• 3/Three fragments 

•  

 

 

 

 ½  

   ½  
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       (b) 

Alu I , Alu I site is present in the given sequence and BamH I site is not given. 

(c) 

• Sugar phosphate backbone 

• Palindrome sequence / recognition site/ restriction site 

OR 

 

(c) 5 G-A-A-T-T-C 3 

3 C-T-T-A-A-G 5 

 

(Note : 1 mark for polarity and 1 mark for correct sequence) 

 

 

 

 

 

 

½+½ 
 

 

 

1 
 

 1  

 

 

2 
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30. (a)  - Rwanda – very broad base of Rwanda’s age distribution indicates a rapidly growing 

population/ population explosion/ Increasing population/ expanding population. 

- Because large number of individuals are in pre-reproduction age group. 

(b) It indicates that number of individuals in pre-reproductive and post-reproductive age 

groups are same. 
(c) Declining age pyramid. 

OR 
 

  (c) Expanding age pyramid 

  

 

 

 

 

 

 

 

 

4 

 1+1 

 
1 

 
1 

 

1 

 SECTION – E   
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31. 

(a) (i) - Pollen release and stigma receptivity are not synchronized/ Either the pollen is 

released before the stigma becomes receptive or stigma becomes receptive much 

before the release of pollen. 

-  Anther and the stigma are placed at different positions so that pollen cannot come in 

contact with the stigma of the same flower. 

-  Self-incompatibility/genetic mechanism/prevention of self- pollen from 

fertilizing the ovules by inhibiting pollen germination or pollen tube growth in the 

pistil. 

- Production of unisexual flower. 

 

(ii) To prevent inbreeding depression/ to have more variations for better adaptation. 

 
OR 

 

(b) Menstrual cycle in a normal human female 

 

 

 

 

 

1x4 

 

 

 

 

 

 

1 

 

 

 

 

 

 

 

1+1 

 

 

 

 

1+1 

 

 

 

½+½ 
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32. 
 (a)   

- The plasma membrane of the red blood cell has sugar polymers that protrude from its 

surface and the kind of sugar is controlled by the gene I present in blood.  

- The gene (I) has three alleles IA IB and i  

- The alleles IA and IB produce a slightly different form of the sugar.  

- IA and IB are completely dominant over i  

- When IA and IB are present as in AB blood group they both express 

their own type of sugars and show codominance.                             
(Note: Marks to be awarded if the above points are represented in the form of a table or 

cross ) 

 

                                   OR 

 

 

 

 1x5 
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(b) 

(i) Switching ‘on’ of the lac operon 

-The lac operon consists of one regulatory gene and three structural genes 

(z, y and a) 

-The i gene codes for the repressor of the lac operon 

-The Z gene codes for beta – galactosidase ( – gal) 

(eta galactosidase is responsible for hydrolysis of (disaccharide) lactose 

into galactose and glucose) 

-y gene codes for permease (which increases the permeability of the cell to 

-galactosides/lactose) 

-The repressor protein binds to the operator region and prevents RNA 

polymerase from transcribing the operon 

-Lactose is the inducer and regulates switching on and off of the operon 

-In the presence of inducer, lactose or allolactose, the repressor is 

inactivated by interaction with the inducer 

-This allows RNA polymerase to access the promoter and transcription 

proceeds 

 

/ 

 
½ 

½ 

½ 

 

½ ½ ½ 

½ 

½ 
 

Repressor binds to the operator to inhibit gene expression therefore it is referred to 

be negatively regulated. 

 

 

 

 

 

 

½X8 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

½X8 
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 5 

33. (a) 

       (i) Life cycle of the Plasmodium from the period it enters the human body till a female 

Anopheles mosquito bites an infected person. 

 

-Plasmodium enters the human body as sporozoites (through the bite of infected Anopheles 

mosquito) 

-The plasmodium reproduces asexually in the liver cells initially; 

 

-And then on releasing it in blood to attack the Red Blood cells (RBCs) 

-Parasite (plasmodium) reproduces asexually in Red Blood cells (RBCs) 

   

 

 

 

    

 

   ½X6 
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-Resulting in rupture/ bursting of the RBCs 

-Several sexual stages (gametocytes) develop in RBCs 

-Female Anopheles mosquito takes up gametocytes with blood meal. 

                                              / 
 
 
 
 

  

 

 

 

 

                                  

 

 

 

 

 

                                                        

 

 

 

(ii) - Fertilization of male and female gametocytes, 

       -production of sporozoites, 

       -migration of sporozoites into salivary glands of mosquito 

                                                                                                                     (Any two) 

 

                                               OR 

(b) 

 Malignant Cancer Benign Cancer 

1) Mass proliferating cells called 

neoplastic or tumor cells grows rapidly. 

2) It spreads to other [parts of the body or 

causes metastasis. 

3) Invading and damaging the normal 

tissues 

1) Tumor cells grows rapidly. 

 

2) It is confined to their original location, 

or causes no metastasis. 

3) Causes little damage in the tissues. 

                                               (Any two corresponding differentiation points) 

 

 

(ii) 

- Biopsy and/histopathological studies , a piece of suspected tissue or blood or bone 

marrow cut into thin section is stained and examined by pathologist. 

- Radiography , use of X-rays 

-CT /Computed tomography ,  to generate 3-dimensional image of the internal organs by 

using X-rays. 

-MRI , uses strong magnetic field and non ionising radiations to accurately detect 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

   ½x6 

 

 

  

 

 

 

 

 

 

 

  

 

   1+1 

 

 

 

 

 

 

 

    1+1 

 

 

 

 

 

 

 

 

 

 

  

   ½+½ 

 

  ½+½ 
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pathological and physiological changes in the living tissue. 

-Antibodies against specific antigens , are used for detection of certain cancer. 

- Technique of Molecular Biology , applied to detect genes in an individual with 

inherited susceptibility to certain cancer. 

                                                                       (Any three techniques with its explanation) 

 

  ½+½  
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