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: 
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(ii)  

(iii)  1 16 
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(iv)  17 21 

2 

(v)  22 28 

3 

(vi)  29 30 4 

(vii)  31 33 

5 

(viii) 

IÊS> H$ 

1 16 1 16 1=16 

1. O{ZV hmoVo namJH$U go O~ namJ Z{bH$m C^aH$a ~mha AmVr h¡, Vmo `h AnZo 
gmW bo OmVr h¡ :  

(A) H$mo{eH$mÐì`, H$m{`H$ H$mo{eH$m VWm àOZZr H$mo{eH$m   

(B) H$mo{eH$mÐì` VWm àOZZr H$mo{eH$m 

(C) H$mo{eH$mÐì` VWm H$m{`H$ H$mo{eH$m 

(D) H$mo{eH$mÐì`, H$m{`H$ H$mo{eH$m VWm EH$ Za ẁ½_H$  
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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. 

SECTION A 

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

1. When a pollen tube emerges from the germinating pollen 
grain, it carries along with it :  

(A) cytoplasm, vegetative cell and generative cell  

(B) cytoplasm and generative cell 

(C) cytoplasm and vegetative cell 

(D) cytoplasm, vegetative cell and one male gamete  
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2.  : 
(A) «̂ yUnmof  (B) ~rOnÌ 
(C) «̂ yU (D) àm§Hw$aMmob 

3. EH$ hr H«$mo_ Ho$ H$maU hmoVm h¡ :  
(A) ~hþV H$_ nwZ`m}OZ  (B) ~hþV A{YH$ nwZ`m}OZ 
(C) H$moB© nwZ`m}OZ Zht (D) AOZH$s` g§`moOZ 

4.  {ZYm©aU Ho$ àH$ma H$mo H$hVo h¢ :  
(A) {ÛJw{UVm ({S>ßbm°BS>r) 
(B) AJw{UVm (hoßbm°BS>r)  
(C) AJw{UV-{ÛJw{UVm (hoßbmo{S>ßbm°BS>r) 
(D) {ÛJw{UV-AJw{UVm ({S>ßbmohoßbm°BS>r)  

5. S>mBZmogm°am| Ho$ g_gm_{`H$ (g_` _|) nmE OmZo dmbo nm¡Ym| Ho$ àH$ma h¢ : 
(A) àmo{OåZmoñn_© (B) Q>́o{H$`mo\$mBQ²>g  
(C) ~«m`mo\$mBQ²>g (D) e§Hw$d¥j (H$moZr\$a) 

6. à{VO¡{dH$m§o Ho$ AË`{YH$ Cn`moJ go OrdmUwAm| _| ~hþV H$_ Ad{Y _| à{VamoYH$Vm 
_| d¥{Õ hþB© h¡ {OgH$m H$maU h¡ :  
(A) g§̀ moJ go CËn[adV©Z (MmÝg å`yQ>oeZ)  
(B) à{VamoYr {H$ñ_m| Ho$ daU Ûmam {Z^mB© ŷ{_H$m 
(C) AZwHy$br {dH$mg 
(D) Angmar {dH$mg  

7. H$m¡Z-gm {dH$ën ~hþOrZr d§emJ{V H$m A{^bjU  h¡ ?  

(A) gwñnîQ {dH$ënr ê$n hmoZm> 
(B) OrZm| H$s g§»`m na {Z ©̂a hmoVo h¢ 
(C) àË òH$ ẁ½_{dH$ënr (Eobrb) H$m à^md `mooOr hmoVm h¡ 
(D) n`m©daU go Aà^m{dV ahVm h¡ 
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2. Scutellum in maize grain represents : 

(A) Endosperm  (B) Cotyledon 

(C) Embryo  (D) Coleoptile  

3. Tightly linked genes on the same chromosome lead to : 

(A) very low recombination (B) very high recombination  

(C) no recombination (D) non-parental combination  

4. The type of sex determination in honeybee is referred to as :  
(A) Diploidy 
(B) Haploidy 
(C) Haplodiploidy 
(D) Diplohaploidy 

5. The type of plant forms that existed along with dinosaurs are :  
(A) Progymnosperms (B) Tracheophytes 
(C) Bryophytes (D) Conifers 

6. Overuse of antibiotics has increased resistance in bacteria in a 
very short span of time due to :  
(A) chance mutations 
(B) the role played by selection of resistant varieties 
(C) adaptive evolution 
(D) divergent evolution 

7. Which one of the following options is not a characteristic of 
polygenic inheritance ?  
(A) Have distinct alternate forms 
(B) Dependent upon number of genes 
(C) Additive effect of every allele 
(D) Uninfluenced by environment 
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8. {H$gr g§H$aU _| O~ F1 Ñí`àê$n (\$sZmoQ>mBn) AZwnmV 1 : 1 hmoVm h¡, Vmo OZH$m| 
Ho$ \$sZmoQ>mBn VWm OrZmoQ>mBn hmoVo h¢ : 

(A) g_ ẁ½_Or Aà^mdr  g_ ẁ½_Or à^mdr  

(B) {df_ ẁ½_Or  {df_`w½_Or à^mdr 

(C) g_ ẁ½_Or à^mdr  {df_ ẁ½_Or à^mdr 

(D) {df_ ẁ½_Or à^mdr  g_ ẁ½_Or Aà^mdr 

9. {ZåZ{b{IV _| go H$m¡Z-gm S>|Jy Áda H$m amoJH$maH$ h¡ ? 

(A) âb¡drdm`ag (B) Eoë\$mdm`ag 

(C) amBZmodm`ag (D) Eo{S>Zmodm`ag  

10.  àMmboH$ (Amonoam°Z) _| {ZåZ{b{IV _| go H$m¡Z-gm g§aMZmË_H$ OrZ h¡ ?  

(A) z OrZ (B) y OrZ 

(C) a OrZ  (D) p OrZ 

11. {ZåZ{b{IV _| go H$m¡Z-gm OÝVw g^r naOrdr OÝVwAm| H$s g§»`m H$m 95% ^mJ 
~ZmVm h¡ ?   

(A)  (B) Jm` 

(C) _N>br (D) Myho 

12. Xmo Om{V`m| Ho$ ~rM nmañn[aH$ {H«$`m {Og_| EH$ Om{V H$mo hm{Z hmoVr h¡ VWm Xÿgar 
Aà^m{dV hmoVr h¡, Cgo H$hVo h¢ : 

(A) ghmonH$m[aVm (å ỳMwE{bµÁ_) 

(B) na^jU (àrS>oeZ) 

(C) A§VaOmVr` naOr{dVm (Eo_oÝgo{bµÁ_) 

(D) ñnYm© (H$pånQ>reZ)  
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8. When the F1 phenotypic ratio of a cross is 1 : 1, the parental 
phenotype and genotype are :  
(A) Homozygous recessive  homozygous dominant 
(B) Heterozygous  heterozygous dominant 
(C) Homozygous dominant  heterozygous dominant 
(D) Heterozygous dominant  homozygous recessive 

9. Which one of the following is the causative agent of dengue 
fever ?  
(A) Flavivirus (B) Alphavirus 
(C) Rhinovirus (D) Adenovirus 

10. In  operon which one of the following is not a structural 
gene ? 

(A) z gene  (B) y gene 

(C) a gene  (D) p gene 

11. Which one of the following makes up 95% of all the transgenic 
animals ?  

(A) Sheep (B) Cow  

(C) Fish  (D) Mice   

12. The interaction between two species where one species is 
harmed and the other is unaffected is referred to as :  

(A) Mutualism 

(B) Predation 

(C) Amensalism 

(D) Competition 
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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)  ~rO _| «̂yU {ZpîH«$`Vm H$s AdñWm _| àdoe H$a gH$Vm h¡, {Ogo 
àgw[ßV H$hVo h¢ & 

(R)  `h AdñWm V~ AmVr h¡ O~ g^r n[apñW[V`m± AZwHy$b hmoVr h¢ &  

14. (A)   H$m EH$ b§~m ~hþbH$ h¡ &  
(R)  ZmBQ́>moOZr jma +  eH©$am + \$m°ñ\o$Q> H$m ~hþbH$ 

{Og_| \$m°ñ\ §Y 
~ZmVm h¡, {Ogo ~hþbH$ H$m 5  N>moa ({gam) H$hm OmVm h¡ VWm 

Xÿgao {H$Zmao ({gao) OH  g_yh hmoVm h¡ {Ogo 
~hþbH$ H$m 3  {gam H$hVo h¢ & >  

15. (A)  _bo[a`m amoJ _mXm _ÀN>a go hmoVm h¡ &  
(R)  _mXm  _ÀN>a H$mo A§S>o CËnÝZ H$aZo Ho$ {bE _mZd 

 &  

16. (A)  EoS>oZmo{gZ {S>E_rZoµO (ES>rE) _mZd Ho$ à{VajmV§Ì Ho$ {bE A{V 
Amdí ES>rE Ho$ A^md (H$_r) Ho$ H$maU _mZd _| 
J§^ra {dH$ma CËnÝZ hmo OmVo h¢ &   

(R)  `m| _| ApñW_ÁOm Ho$ àË`mamonU Ûmam Bg {dH$ma 
H$m ñWm`r CnMma {H$`m Om gH$Vm h¡ &  
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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) : The embryo in a seed may enter a state of 
inactivity called dormancy. 

Reason (R) : This state occurs when all conditions are 
favourable.  

14. Assertion (A) : DNA is a long polymer of deoxyribonucleotides.  
Reason (R) : Polymer of N-base + deoxyribose sugar + 

phosphate with free phosphate moiety at 5  end 
of deoxyribose sugar that is referred to as the 5  
end of the polymer has a free OH  at 3  end of 
the deoxyribose sugar, referred to as 3  end of 
the polymer.  

15. Assertion (A) : Malaria is caused by female Anopheles 
mosquito.  

Reason (R) : The female Anopheles mosquito requires 
human blood to produce eggs.  

16. Assertion (A) : Adenosine deaminase (ADA) deficiency causes 
severe disorders in humans as ADA is crucial 
for the immune system to function. 

Reason (R) : This can be treated permanently by bone 
marrow transplantation in adult humans. 
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IÊS> I 

17. _mZd _| nwéf qbJ ghm`H$ Z{bH$mAm| H$s gyMr ghr AZwH«$_ _| ~ZmBE &  2 

18. àHy$Q>  H$m Xmoham H$m ©̀ {b{IE & 2 

19. à{VO¡{dH$m| H$m Cn`moJ {M{H$ËgH$ Ho$ {ZX}emZwgma hr H$aZm Mm{hE &  H$WZ H$s 

Ý`m`g§JVVm {gÕ H$s{OE & 2 

20. _yb-H$mo{eH$mAm| (ñQ>o_ goëg) Ho$ A{^bjU {b{IE & 2 

21. (H$) ¥j na AZoH$ H$sQ> d¥j H$mo ImVo h¢, CZ H$sQ>m| H$mo N>moQ>o njr 

ImVo h¢ & N>moQ>o njr n{j`m| H$m {eH$ma ~ZVo h¢ &   

(i) Bg pñW{V _| {d{^ÝZ nmofr ñVam| Ho$ Zm_ {b{IE &  

(ii) Cn ẁ©º$ n[apñW{V (CXmhaU) Ho$ AmYma na H«$_e: O¡d _mÌm Am¡a 
g§»`m na AmYm[aV {nam{_S>m| Ho$ àH$mam| H$m CëboI H$s{OE &  2 

AWdm 

(I) AnaX Ho$ AnKQ>Z H$s Xa (XmoZm| H$_ VWm A{YH$) na {ZåZ{b{IV Ho$ 

à^md {b{IE : 2 

(i) AnaX H$m g§KQ>Z   

(ii) Obdm ẁdr` KQ>H$  

IÊS> J 

22. (H$) EH$ ñÌr (_mXm _mZd) _| nrVqnS> (H$m°n©g ë`y{Q>`_) H$hm± Am¡a H$~ 

{dH${gV hmoVm h¡ ? BgHo$ {dH$mg H$mo à^m{dV H$aZo dmbo hm°_m}Z VWm 

BgH$s òmoV J«§{W H$m Zm_ {b{IE & 

(I) {ZåZ{b{IV H$s g_`md{Y _| nrVqnS> H$s ŷ{_H$m {b{IE :  

(i) AmV©d MH«$   

(ii) gJ ©̂Vm  3 
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SECTION B 

17. List in correct sequence, the male sex accessory ducts in 
humans. 2 

18. Write the dual functions of the codon AUG .  2 

19. 
Justify the statement. 2 

20. State the characteristics of stem cells. 2 

21. (a) A number of insects are feeding on a big tree which are 
being fed by small birds. The small birds are being 
preyed upon by large birds.   

(i) Name the different trophic levels in this situation.  

(ii) Mention the types of pyramids that can be formed 
based on the biomass and the number respectively 
in the above situation.  2 

OR 
 (b) State the effect of the following on the rate (both low and 

high) of decomposition of detritus :  2 
(i) Composition of detritus 
(ii) Climatic factors  

SECTION C 

22. (a) Where and when does corpus luteum develop in a human 
female ? Name the hormone and its source gland, that 
influences its development.  

(b) State the role of corpus luteum during :   
 (i) Menstrual cycle 
 (ii) Pregnancy 3 
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23. ñÌr (_mZd _mXm) _| {ZfoMZ H$hm± gånÝZ hmoVm h¡ ? {ZfoMZ àH«$_ H$s ì`m»`m 

H$s{OE & 3 

24. gm_mÝ`  Ñ[îQ dmbo EH$ ẁJb X§n{V go OÝ_ boZo dmbm nwÌ dUmªY h¡ VWm nwÌr 

gm_mÝ` Ñ[îQ dmbr h¡ & Bg n[adma _| Bg {deofH$ H$s d§emJ{V Ho$ à{Vê$n 

(n¡Q>Z©) H$s ì`m»`m H$s{OE &> 3 

25. ? {dH$mg Ho$ àH«$_ H$mo g_PZo Ho$ {bE Ordmí_ {H$g àH$ma 

ghm`H$ h¢ ? 3 

26. gyú_Ordm| go àmßV hmoZo dmbo {H$Ýht VrZ E§µOmB_m| Ho$ Zm_ {b{IE Am¡a _mZd 

H$ë`mU _| CZH$s ŷ{_H$m H$m CëboI H$s{OE & 3 

27. (H$) JmobH$ eb^ H¥${_ à{VamoYr H$nmg Ho$ nm¡Yo H$mo {dH${gV H$aZo Ho$ {d{^ÝZ 

MaUm| H$mo {b{IE & 3 

AWdm 

 (I) V§~mHy$ Ho$ nm¡Ym| H$mo   go g§H«${_V hmoZo go amoH$Zo 

Ho$ {bE E_AmaEZE {ZpîH«$`U {H$g àH$ma ghm`H$ h¡ ? ì`m»`m H$s{OE &$ 3 

28. O¡dr` g§JR>Z Ho$ g^r ñVam| na H$mo{eH$mAm| Ho$ d¥hV² AUwAm| go boH$a Ordmo_ 

(~m`mo_) VH$ O¡d-{d{dYVm {_bVr h¡ & O¡d-{d{dYVm Ho$ VrZ g~go _hÎdnyU© 

ñVam| H$s ì`m»`m àË`oH$ Ho$ EH$-EH$ CXmhaU H$s ghm`Vm go H$s{OE & 3 



  

57(B)-11 13 P.T.O. 

23. Where does fertilisation occur in a human female ? Explain the 

process of fertilisation.  3 

24. A colour blind son and a daughter with normal vision are born 

t

inheritance of this trait in this family. 3 

25. What are fossils ? How do fossils help to understand the 

process of evolution ? 3 

26. Name any three enzymes obtained from microbes and mention 

the role played by them in human welfare. 3 

27. (a) Write the steps that would be followed to develop a  

bollworm-resistant cotton crop plant. 3 

OR 

 (b) How does silencing of mRNA prevent infestation of 

tobacco plants by Meloidegyne incognitia ? Explain. 3  

28. Biodiversity exists at all levels of biological organisation 

ranging from macromolecules within cells to biomes. Explain 

the three most important levels of biodiversity with the help of 

one example from each.  3 
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IÊS> K 

29 30 3 

  

29.  AmJo {XE JE àíZm| Ho$ CÎma Xr{OE &   

 O¡d-àm¡Úmo{JH$s OrZm| Ho$ hñVH$m¡eb na AmYm[aV h¡ {Og_| {H$gr Ord Ho$ OrZmo_ 
_| dm§{N>V OrZ H$mo g_mdo{eV {H$`m OmVm h¡ AWdm OrZmo_ go Adm§{N>V OrZ H$m 
{dbmonZ {H$`m OmVm h¡ & `h AmZwd§{eH$ B§Or{Z`[äJ _mZd H$ë`mU H$mo Ü`mZ _| 
aIH$a H$s OmVr h¡ &   
(H$)  Ho$ Cg {d{eîQ AZwH«$_ H$mo 

{b{IE {OgH$s nhMmZ B©H$mo Ama-I H$aVm h¡ & S>rEZE Ho$ eH©$am-\$m°ñ\o$Q> 
AmYma ñV§̂  H$mo Bg {d{eîQ AZwH«$_ _| E§µOmB_ H$hm± na H$mQ>Vm h¡ ? 1 

 (I) CëboI H$s{OE {H$ EH$ g§dY©Z _mÜ`_ _| Aê$nm§VaO   go ê$nm§VaO  
OrdmUw H$m°bmoZr H$s nhMmZ H¡$go H$s Om gH$Vr h¡ &  2 

AWdm 
(I) AmZwd§{eH$ B§O

 2  
(J) EH$ g§íbo{fV/B§Or{Z`a {H$E JE g§dmhH$ H$m Zm_ {b{IE & Bg_| AZoH$ 

?  1 

30.  AmJo {XE JE àíZm| Ho$ CÎma Xr{OE &  
 _mZd g{hV g^r Ord EH$-Xÿgao na {Z ©̂a H$aVo h¢ VWm H$^r ^r n¥WH²$ Zht ah 

gH$Vo & nmañn[aH$ {Z ©̂aVm Ho$ Omb Ho$ Bg n[aàoú` _| Ord {d{^ÝZ àH$ma H$s 
nmañn[aH$ {H«$`mE± H$aVo h¢, Ohm± Hw$N> bm^mpÝdV hmoVo h¢ VWm Xÿgam| H$mo hm{Z hmoVr 
h¡ VWm ~hþV go AÝ` Eogo ^r h¢ Omo CXmgrZ AWdm Aà^m{dV ahVo h¢ &   
(H$) àOZZ G$Vw Ho$ g_` EH$ H$mo`b VWm H$m¡E Ho$ ~rM nmB© OmZo dmbr {d{eîQ 

nmañn[aH$ {H«$`m H$m Zm_ {b{IE & Bg nmañn[aH$ {H«$`m _| àË òH$ H$s 
ŷ{_H$m H$m CëboI H$s{OE &>  2 

AWdm 
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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. 

 Biotechnology is based on the manipulation of the genes 
either by addition of a desirable gene or deletion of an 
undesirable gene from the genome of an organism. This genetic 
engineering is carried out keeping the welfare of the humans 

   

 (a) Write the specific sequence of nucleotides that are 
recognised by EcoRI on a DNA segment. Where in this 

sugar-phosphate backbone of the DNA ? 1  

(b) 
-

medium. 2 
OR 

 (b) List the five tools generally used in genetic engineering. 2 

 (c) Name a synthetic/engineered vector. Why does it have 
multiple restriction sites in it ? 1 

30. Read the passage given below and answer the questions that 
follow. 

 All living beings including humans are interdependent and 
can never exist in isolation. In this web of interdependence, 
organisms tend to develop various kinds of interactions where 
some benefit, others are harmed and still many others remain 

   
 (a) Name the specific type of interaction that exists between 

a cuckoo and a crow during their breeding season. 
Mention the role of each one in this interaction.  2 

OR  
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 (H$) nanmofr _| Or{dV ahZo Ho$ {bE naOrdr Ordm| Ûmam {dH${gV {H$Ýht Mma 

AZwHy$br A{^bjUm| H$s gyMr ~ZmBE &  2 

(I) gh^mo{OVm (H$_Ýgo{bµÁ_)  ? BgH$m EH$ CXmhaU Xr{OE &   1 

(J) nmXn  àmUr nmañn[aH$ g§~§Y H$m EH$ CXmhaU Xr{OE {OZ_| ghmonH$m[aVm 

nmB© OmVr h¡ &  1 

IÊS> L> 

31. (H$) (i) Amd¥V~r{O`m| (E|{O`moñn_©) _| Xmoham {ZfoMZ ({Û{ZfoMZ) àH«$_ H$m 

dU©Z H$s{OE &   

  (ii) Zm[a`b _| «̂yUnmof Ho$ {dH$mg àH«$_ H$s ì`m»`m H$s{OE &   5

AWdm 

 (I) (i) _mZd _| ewH«$mUwOZZ àH«$_ H$m dU©Z H$s{OE &   

  (ii) ewH«$mUwOZZ àH«$_ _| {Z`_Z _| em{_b hm°_m}Zm| Ho$ Zm_ {b{IE VWm 

CZH$s ŷ{_H$mAm| H$m CëboI H$s{OE &   5 

32. (H$) (i) CË ?  

  (ii) _mZd Om{V go {H$gr EH$ g_w{MV CXmhaU Ûmam {~ÝXþ-CËn[adV©Z H$s 

ì`m»`m H$s{OE VWm Bg CËn[adV©Z Ho$ H$maU CËnÞ A{^bjUm| H$m 

CëboI H$s{OE &   

  (iii) EH$ AÝ` àH$ma Ho$ CËn[adV©Z H$m Zm_ {b{IE &  5

AWdm 

 (I) _ogoëgZ Ed§ ñQ>mb Ûmam {H$E JE à`moJ H$m dU©Z H$s{OE & à`moJ Ho$ A§V _| 

àmßV n[aUm_m| Ho$ AmYma na dh {Og {ZîH$f© na nhþ±Mo, CgH$mo {b{IE & 5 
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(a) List any four adaptive features the parasites have 
evolved with, in order to survive in their host.  2 

(b) State what is commensalism  and give an example. 1 

 (c) Give an example of plant and animal having mutualistic 
interactions between them. 1 

SECTION E 

31. (a) (i) Describe the process of double fertilisation in 
angiosperms. 

  (ii) Explain the process of development of endosperm in 
a coconut.  5 

OR 

 (b) (i) Describe the process of spermatogenesis in humans. 

  (ii) Name the hormones and mention their roles in the 
regulation of the process of spermatogenesis.  5 

32. (a) (i) State what is mutation.  

  (ii) With the help of a suitable example from humans, 
explain point mutation and mention the symptoms 
that appear due to this mutation. 

  (iii) Name another type of mutation.  5 

OR 

(b) Describe the experiment performed by Meselson and 
Stahl. Write the conclusion at which they arrived, at the 
end of their experiment. 5 
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33. (H$) ? Eogo H$moB© Mma àH$ma {b{IE {OZHo$ Ûmam `h _mZd 
eara _| {Zînm{XV hmoVr h¡ &  5

AWdm 

(I) (i) _mZd _| _bo[a`m Ho$ amoJH$maH$ H$m d¡km{ZH$ (VH$ZrH$s) Zm_  
{b{IE & naOrdr _mZd eara _| {H$g àH$ma à{dîQ> hmoVm h¡ ? _mZd 
eara _| naOrdr MH«$ H$s ì`m»`m H$s{OE Omo amoJ CËnÝZ H$aVm h¡ &  

 (ii) Bg amoJ Ho$ A{^bjU {b{IE VWm BZHo$ C^aZo (n[ab{jV) hmoZo Ho$ 
H$maUm| H$m CëboI H$s{OE &  5 
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33. (a) State what is innate immunity. Write any four ways in 

which it is accomplished in a human body. 5 

OR 

 (b) (i) Name the parasite that causes malaria in humans 

(scientific name). How does the parasite gain entry 

into the human body ? Explain the parasitic cycle in 

the human body that causes the disease. 

  (ii) Write the symptoms of the disease and mention 

what causes them to appear.  5 
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