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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. {ZåZ{b{IV _| go {H$g nm¡Yo _| Za VWm _mXm nwîn XmoZm| EH$ hr nm¡Yo na nwpînV hmoVo h¢ VWm 
CZ_| gOmVnwînr namJU AWdm na{ZfoMZ g§^d h¡ ?    

(A) nnrVm (B) IOya (S>oQ> nm_)  

(C)  (D) nmbH$ 

2. {ZåZ{b{IV _| go H$m¡Z-gm hm°_m}Z _mZd Anam (ßb¡g|Q>m) Ûmam òm{dV hmoVm h¡ Omo gJ ©̂Vm 

(J^m©dñWm) H$mo ~ZmE aIZo _| ghm`H$ h¡ ?  

(A) [ab¡   (B) _mZd Oam ẁ JmoZ¡S>moQ´>m°{nZ 

(C) Q>mo{gZ  (D) _mZd Anam b¡ oOZ  
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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. In which of the following plants are both male and female flowers born on 
the same plant and the mode of pollination can be geitonogamy or    
xenogamy ? 

(A) Papaya (B) Date Palm 

(C) Maize (D) Spinach 

2. Which one of the following hormones is secreted by the human placenta 
that helps in the maintenance of pregnancy ?  

(A) Relaxin  (B) Human Chorionic Gonadotropin 

(C) Oxytocin  (D) Human Placental Lactogen  
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3. n[adma {Z`moOZ hoVw {H$gr Xån{V Ûmam AnZmB© OmZo dmbr Amd{YH$ g§̀ _ Ad{Y hmoZr Mm{hE :  

(A) _mhdmar MH«$ Ho$ 5d| go 10d|o {XZ Ho$ ~rM    

(B) _mhdmar MH«$ Ho$ 13d| go 15d|o {XZ Ho$ ~rM    

(C) _mhdmar MH«$ Ho$ 10d| go 17d|o {XZ Ho$ ~rM    

(D) _mhdmar MH«$ Ho$ 16d| go 20d|o {XZ Ho$ ~rM   >  

4. {ZåZ{b{IV go      $  
     

(A)  45 + XX   

(B) 44 + XXY  g_J« ê$n go _mXm bjU H$m {dH$mg 

(C) 44 + XO  Aënd{Y©V A§S>me` Ho$ H$maU Zmar ~m±P hmoVr h¡ 

(D) 44 + XY  gm_mÝ` Za (nwéf)  

5. Amn OmZVo hr h¢ {H$ àmH¥${VH$ ê$n go ~rg {^Þ àH$ma Ho$ Eo_rZmo Aåb nmE OmVo h¢ VWm 
S>rEZE _| Mma {^Þ àH$ma Ho$ jma nmE OmVo h¢ & Eogo 3 jmam| H$m g_yh EH$ {d{eîQ> Eo_rZmo 
Aåb H$m Hy$Q> boIZ H$aVm h¡ & `{X Eogm Z hmoH$a 96 {^Þ àH$ma Ho$ Eo_rZmo Aåb hmoVo VWm 
S>rEZE _| 12 {^Þ àH$ma Ho$ jma hmoVo, Vmo EH$ àHy$Q> Ho$ g§`moOZ hoVw Amdí`H$ Ý ỳZV_ jmam| 
H$s g§»`m hmoJr : 

(A) 6 (B) 8 
(C) 2 (D) 4 

6. EH$ `moOZmË_H$ nm°br  ûm¥§Ibm _|     bmBZ BgHo$ àH$ma ~§Y H$m 
{Zê$nU Xem©Vr h¡ : 

   
(A) hmBS´>moOZ ~§Y (B) noßQ>mBS> ~§Y 

(C) N-½bmBH$mo{g{S>H$ ~§Y (D) \$m°ñ\$moS>mBEñQ>a ~§Y 
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3. The periodic abstinence by a couple for family planning should be from : 

(A) Day 5 to 10 of menstrual cycle  

(B) Day 13 to 15 of menstrual cycle 

(C) Day 10 to 17 of menstrual cycle  

(D) Day 16 to 20 of menstrual cycle 

4. Select the incorrect match from the following : 

 Human Karyotype  Characters 

(A) 45 + XX  Broad palm with characteristic palm crease 

(B) 44 + XXY  Overall feminine development 

(C) 44 + XO  Sterile females as ovaries are rudimentary 

(D) 44 + XY  Normal male 

5. You know that there are twenty different types of naturally occurring 
amino acids and four different types of bases in the DNA. A combination 
of 3 such bases code for a specific amino acid. If instead there are  
96 different amino acids and 12 different bases in the DNA, then the 
minimum number of combination of bases required to form a codon is :  

(A) 6 (B) 8 
(C) 2 (D) 4 

6. The type of bond represented by the dotted line      in a schematic 
polynucleotide chain is :  

  
(A) Hydrogen bond (B) Peptide bond 

(C) N-glycosidic linkage (D) Phosphodiester bond 
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7. {ZåZ{b{IV _| go {H$g àH$ma H$s n[apñW{V`m|/amoJ _| _mZd eara _| _mñQ> H$mo{eH$mAm| H$s 
A{V{H«$`merbVm (_| d¥{Õ) ào{jV hmoVr h¡ ?       

(A) Q>mB\$m°BS> (B) EobOu  

(C) EoñHo$[aE{gg (D) ES²>g    

8. XÿY H$mo Xhr _| ñH§${XV H$aZo dmbo H$mo gm_mÝ`V: Bg dJ© _| aIVo h¢ :    

(A) gm`Zmo  (B) AmH$s© (AmÚ)  

(C) agm`Z-  (D)  

9. {ZåZ{b{IV nmaOrdr O§VwAm| (Q´>m§gOo{ZH$ E{Z_ëg) _| go {H$go nmo{b`mo Ho$ Q>rHo$ 

H$s gwajm narjU hoVw Cn`moJ {H$`m J`m h¡ ?   

(A)  (B) ~H$ar 

(C) gyAa (D) Myhm 

10. µO  qhS> II S>rEZE AUw Ho$ {d{eîQ> AZwH«$_ H$mo nhMmZ H$a {deof 
{~ÝXþ na H$mQ>Vo h¢, Bg {d{eï> AZwH«$_ _| jmaH$ ẁ½_m| H$s g§»`m h¡ :  

(A) N>h jmaH$ ẁ½_ (B) Mma jmaH$ `w½_ 

(C) gmV jmaH$ ẁ½_ (D) VrZ jmaH$ ẁ½_ 

11. dh g_wÞV {deofH$ Omo AmZwd§{eH$V: ê$nm§V[aV nmaOrdr \$gb  JmoëS>Z amBg _|o nm`m 
OmVm h¡ :     

(A)  _mÌm 

(B)   

(C) àmoQ>rZ H$s CÀM _mÌm 

(D) {dQ>m{_Z-E H$s CÀM _mÌm   

12. Cn^moº$mAm| Ûmam ZdrZ H$m~©{ZH$ nXmWm] Ho$ {Z_m©U, VWm emH$mhm[a`m| Ed§ AnKQ>H$m| Ho$ {bE 
^r Cn^moJ hoVw CnbãY O¡d _mÌm H$mo H«$_e: {ZåZ àH$ma go ì`º$ H$aVo h¢ :  

(A) gH$b àmW{_H$ CËnmXH$Vm VWm ZoQ> àmW{_H$ CËnmXH$Vm  

(B) ZoQ> àmW{_H$ CËnmXH$Vm VWm {ÛVr`H$ CËnmXH$Vm  

(C) {ÛVr`H$ CËnmXH$Vm VWm ZoQ> àmW{_H$ CËnmXH$Vm  

(D) {ÛVr`H$ CËnmXH$Vm VWm gH$b àmW{_H$ CËnmXH$Vm  
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7. In which of the following conditions/diseases is there a substantial 
increase in the activity of mast cells observed in the human body ? 

(A) Typhoid (B) Allergy 

(C) Ascariasis (D) AIDS 

8. Lactobacillus that sets milk into curd is categorised as : 

(A) Cyanobacteria (B) Archaebacteria 

(C) Chemosynthetic bacteria (D) Heterotrophic bacteria 

9. Which one of the following transgenic animals is being used to test the 
safety of the polio vaccine ?       

(A) Sheep (B) Goat 

(C) Pig (D) Mice 

10. Restriction Endonuclease  Hind II always cuts DNA molecules at a 

particular point by recognising a specific sequence of :  

(A) Six base pairs (B) Four base pairs 

(C) Seven base pairs (D) Three base pairs 

11. The improved trait that is found in the genetically modified transgenic 
crop  Golden rice is : 

(A) High lysine content  

(B) Insect resistant 

(C) High protein content 

(D) High vitamin-A content 

12. The rate of formation of new organic matter by consumers, and the 
biomass available for consumption of herbivores as well as decomposers 
are referred to as : 

(A) Gross primary productivity and Net primary productivity  

(B) Net primary productivity and Secondary productivity 

(C) Secondary productivity and Net primary productivity 

(D) Secondary productivity and Gross primary productivity 
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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) : h_mao Xoe H$m H$mZyZ {eew H$mo H$mZyZZ JmoX boZo H$s BOmµOV XoVm h¡ Am¡a 

`h AmO ^r g§VmZ{dhrZ X§n{V Ho$ {bE OZH$Vm àm{á H$m gdm}Îm_ Cnm` 

h¡ &       

(R) : ^maV _| AZmW Am¡a XrZ-  ê$n go JmoX boZo _| 

^mdZmË_H$, Ym{_©H$ VWm gm_m{OH$ KQ>H$ ~mYH$ Zht h¢ &  

14. (A) : g§b½Z OrZ F2 _| {Ûg§H$a AZwnmV 9 : 3 : 3 : 1 Zht Xem©Vo (n[ab{jV 

Zht hmoVo) h¢ &    

(R) : g§b½Z (ghb½Z) OrZm| _| ñdV§Ì {dg§`moOZ Zht hmoVm &   

15. (A) :  AZoH$ EH$~rOnÌr nm¡Ym| H$m amoJH$maH$  
h¡ & 

(R) : nm¡Yo _| àgm_mÝ` H$mo{eH$mAm| H$mo Q²> ỳ_a _| ê$nm§V[aV H$aZo hoVw `h S>rEZE 

Ho$ EH$ A§e -S>rEZE  H$mo hñVm§V[aV H$aZo _| g_W© h¡ & 

16. (A) : ^maV gaH$ma Zo OrE_ AZwg§YmZ g§~§Yr H$m`m] H$s d¡Ym{ZH$Vm {ZYm©aU hoVw 
OrB©Egr  Zm_H$ g§JR>Z H$s ñWmnZm H$s h¡ &     

(R) : O~ AmZwd§{eH$V: ê$nm§V[aV Ordm| H$mo nm[aV§Ì _| à{dîQ> H$am`m OmVm h¡ 

Vmo CZ na    
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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 laws of our country permit legal adoption and it is as 

yet, one of the best methods for childless couples looking 

for parenthood. 

Reason (R) : Emotional, religious and social factors are no deterrents to 

the legal adoption of orphaned and destitute children in 

India.  

14. Assertion (A) : Linked genes do not show dihybrid F2 ratio 9 : 3 : 3 : 1. 

Reason (R) : Linked genes do not undergo independent assortment. 

15. Assertion (A) : Agrobacterium tumefaciens is a pathogen of several 

monocot plants. 

Reason (R) : It is able to deliver a piece of DNA known as T-DNA  to 

transform normal plant cells into a tumor. 

16. Assertion (A) : Indian Government has set up an organisation known as 

GEAC to decide the validity of GM research. 

Reason (R) : Genetic modification of organisms has no effect when such 

organisms are introduced in the ecosystem.   
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IÊS> I 

17. ZrMo Xr JB© Vm{bH$m _| A, B, C VWm D H$mo nhMm{ZE :      4
2

1
=2 

  

\$b{^{Îm A  
B  Kmg Hw$b Ho$ ~rO H$m ~rOnÌ 

«̂ yU Aj C  
D  ~rO _| ~rOm§S>H$m` H$m Adeof  

18. ZrMo {XE JE {MÌ H$m àojU H$s{OE & Cg àH¥${V-d¡km{ZH$ H$m Zm_ {b{IE {OÝhmo§Zo {MÌ _| 
{XE JE Ord Ho$ AmYma na Ordm| Ho$ {dH$mg H$m {gÕmÝV {X`m & {dH$mg Ho$ {bE CZH$s Xr 
JB© ì`m»`m ^r {b{IE &      2 

 
19. g§VmZhrZ `wJbm| Ho$ ghm`VmW© ghm`H$ OZZ àm¡Úmo{JH$s (EAmaQ>r) H$m ©̀H«$_ _| AnZmE OmZo 

dmbo _yb MaUm| H$m CëboI H$s{OE & Bgo naIZbr {eew (Q>oñQ> Q²> ỳ~ ~o~r) H$m ©̀H«$_ ^r 
?     2 

20. (H$) IoV _| H$m_ H$aVo g_` EH$ {H$gmZ H$mo EH$ {df¡bo gm±n Zo H$mQ> (S>g) {b`m & 
Cgo$ A{dbå~ hr g_rn Ho$ ñdmñÏ` Ho$ÝÐ bo Om`m J`m Ohm± CgH$m OrdZ ~MmZo 
hoVw {M{H$ËgH  

(i) ? 1
2

1    

(ii) àH$ma H$s à{Vajm àXmZ H$s JB© ? 
2

1  

  AWdm 
(I) A

Zht H$aVo ? H$maU g{hV ì`m»`m H$s{OE &     2 
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SECTION B 

17. Identify A, B, C and D in the table given below :  4
2
1 =2 

Terms  Part of the plant it represents  
Pericarp  

 Cotyledon in seed of grass family 
Embryonal axis  

 Remains of nucellus in a seed 

18. Observe the picture given below. Name the naturalist and write the 
explanation given by him that evolution of life forms had occurred on the 
basis of this example.     2 

 

19. Write the basic steps followed in the Assisted Reproductive Technologies 
(ART) programme to help childless couples. Why is it also known as test 
tube baby programme ?     2 

20. (a) A farmer while working on his farm was bitten by a poisonous 
snake. He was rushed to a nearby health centre where the doctor 
gave him an injection to save his life. 

(i) What did the doctor inject and why ? 1
2
1  

(ii) Name the kind of immunity provided by this injection. 
2
1  

   OR 

(b) Why do organic farmers not recommend complete eradication of 
insect pests ? Explain giving reason.  2 
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21. ZrMo {XE JE O¡d_mÌm Ho$ {nam{_S> H$m AÜ``Z H$s{OE & Eogr Xmo pñWV \$gb) 

Ho$ Zm_ {b{IE Omo ñVa VWm ñVa  _| nmB© Om gH$Vr h¢ &  Bg àH$ma Ho$ {nam{_S> H$m 

Zm_ {bIH$a Cg nm[aV§Ì H$m Zm_ {b{IE {Og_| `h nm`m OmVm h¡ & 2 

 

IÊS> J 

 

22. _{hbmAm| Ûmam br OmZo dmbr J ©̂{ZamoYr Jmo{b`m| ({nëg) H$s {H«$`m{d{Y Ho$ VarHo$ H$s 

ì`m»`m H$s{OE & BZHo$ à^mdH$mar n[aUm_ àmá H$aZo hoVw AnZm`r OmZo dmbr {Z`V  

g_`-gmaUr H$m CëboI H$s{OE &     3 

 

23. (H$) Cg àH$ma Ho$ S>rEZE H$m Zm_ VWm Xmo A{^bjU {b{IE Omo S>rEZE A§Jw{bN>mnr 

(S>rEZE q\$JaqàqQ>J) VH$ZrH$ H$m AmYma ~ZmVo h¢ &        1+1  

 (I) Bg VH$ZrH$ Ho$ H$moB© Xmo AZwà`moJm| H$m CëboI H$s{OE &      
2

1
+

2

1
 

 

24. (H$) Eg.Eb. {_ba Ûmam {H$E JE à`moJ H$s gmW©H$Vm H$s ì`m»`m H$s{OE & CZ 

d¡km{ZH$m| Ho$ Zm_ {b{IE {OZHo$ àñVmdm| (n[aH$ënZm) Zo {_ba H$mo Bg à`moJ H$mo 

H$aZo Ho$ {bE ào[aV {H$`m &     2
2

1
 

 (I) CëH$mqnS> {díbofU Bg n[aH$ënZm H$m g_W©Z {H$g àH$ma H$aVm h¡ ?       
2

1
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21. Study the diagram of a pyramid of biomass given below. Name the two 
 Name 

this type of pyramid and the ecosystem in which it is found. 2 

 

 
 

SECTION C 
 

22. Explain the mode of action of contraceptive pills taken by human 

females. Mention the schedule to be followed for effective outcome. 3 

23. (a) Name and write two characteristics of the type of DNA that forms 

the basis of DNA fingerprinting technique. 1+1 

(b) Mention any two applications of this technique. 
2

1
+

2

1
 

24. (a) Explain the significance of the experiment carried out by  

S.L. Miller. Name the scientists whose hypothesis prompted him to 

carry out this experiment.    2
2

1
 

(b) How does meteorite analysis favour this hypothesis ? 
2
1  
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25. ZrMo Xr JB© Vm{bH$m _| A, B, C, D, E VWm F H$mo nhMmZ H$a CZHo$ Zm_ {b{IE :  3  

  

Ý ỳ_mo{Z`m  

Q>mB\$m°BS>  
aXX©, Am_me` 
 

gm_mÝ` OwH$m_ amBZmodm`ag  

XmX ([äJd_©)  

eara Ho$ {d{^ÝZ ^mJm| _| gyIr, eëH$s 
{dj{V`m± (ñHo$br brOZ), bmb hmoZm 

VWm IwObr 

EoñHo$[aE{gg  

 
H$ãO

dmbm _b 

26. EH$ n[adma _| {nVm, nwÌr VWm nwÌ dUm©Y h¢, O~{H$ _m± gm_mÝ` X¥pîQ> dmbr h¡ (dUmªY Zht 

h¡) & AmB© h¡ ? 

AnZo CÎma H$s Ý`m`g§JVVm {gÕ H$aZo hoVw EH$ H«$m°g ~ZmBE &     3 

27. (H$) (i) ?        1 

(ii) gd©àW_ {Z{_©V nmaOrdr Jm` H$m Zm_ {b{IE VWm BgHo$ _hÎd H$m CëboI  

H$s{OE &  2 

 AWdm 

(I) (i) B©H$mo Ama I (EcoRI) Ho$ Zm_H$aU hoVw AnZmB© JB© na§nam H$s ì`m»`m 

H$s{OE & 2 

(ii) Ho$db AmaoI H$s ghm`Vm go B©H$mo Ama I H$s S>rEZE nm°br  na 

{H«$`m H$mo àX{e©V H$s{OE & 1 

28. (H$) `h H¡$go gw{ZpíMV hmoVm h¡ {H$ Am°{H©$S>   H$m namJU EH$ {d{eîQ Om{V H$s> 

_{jH$m Ûmam hr hmo ? ì`m»`m H$s{OE &  2      

(I) Bg CXmhaU H$s ghm`Vm go gh-{dH$mg  H$m dU©Z H$s{OE &  1 
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25. Identify A, B, C, D, E and F in the table given below : 3 

Name of Human Disease Causative Organism Symptoms 

Pneumonia Streptococcus  

Typhoid 
 
 

 
 
 

High fever, weakness, 
headache, stomach 

pain 

Common Cold Rhino virus  

Ringworm 
 
 

 

 

 

Dry scaly lesions on 
body parts, redness, 

itching 

Ascariasis Ascaris  

 
 
 

Entamoeba 
histolytica 

 

Constipation, cramps, 
stools with mucous 

and blood clots 

26. In a family, the father, the daughter and the son are colour blind, 
whereas the mother has normal vision. Do you think the son and the 
daughter have inherited the disease from their father ? Work out a cross 
to justify your answer.    3 

27. (a) (i) What are transgenic animals ?  1  

(ii) Name the first transgenic cow and state its importance. 2 

   OR 

(b) (i) Explain the convention for naming EcoRI.  2 

(ii) With the help of an illustration only, show the action of 

EcoRI on a DNA Polynucleotide. 1 

28. (a) Explain how it is ensured that the orchid Ophrys is pollinated by a 

specific species of bee.  2 

(b) Describe co-evolution with the help of this example. 1  
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IÊS> K 

29 30 3 
 

29. ZrMo {XE JE àíZm| Ho$ CÎma Xr{OE & 4 

 `h A{dídgZr` (AmíM ©̀OZH$) Zht h¡ {H$ ^maV H$m ŷ{_joÌ {díd Ho$ Hw$b ^y{_joÌ 

H$m Ho$db 2·4% h¡ O~{H$ BgH$s d¡pídH$ OmVr` {d{dYVm à^mdembr ê$n go 8·1% h¡ ! 

naÝVw ñnrerµO (Om{V`m|) Ho$ Bg AmH$bZ _| àmoH¡$[a`moQ²>g H$s g§»`m H$m CëboI H$ht ^r 

Zht h¡ & 

 Ord-{dkmZr h_oem go hr {díd Ho$ {d{^ÝZ joÌm| H$s OmVr` {d{dYVm go g§~§{YV Am± m| 
H$m g§J«h H$aZo _| gOJ/{Okmgw aho h¢ & Xþ{Z`m Ho$ VrZ AbJ-AbJ joÌm| _| ñVZYm[a`m| Ho$ 

{d{^ÝZ dJm] H$s Om{V`m| H$s joÌr` {d{dYVm Ho$ {bE EH$Ì Am±

J«m\$ Ûmam Xem©̀ m J`m h¡ :   

 

 (H$) ~ma J«m\$ _| joÌ III _| OmVr` {d{dYVm (g  ? 1 
                                 AWdm 

 (H$) ~ma J«m\$ _| joÌ I _| OmVr` {d{dYVm (g_ ? 1 

 (I) nm¡Ym| VWm OÝVwAm| H$s {d{dYVm {díd _| EH$g_mZ Zht h¡ `Wm Ag_mZ {dVaU 
   

h¢ & 1 

 (J) àm{U`m| H$s Vah CZH$s àOm{V`m| H$s 
{d{dYVm H$s AZw_m{ZV g§»`m Zht hmoVr h¡ ? ñnîQ> H$s{OE & 2 



 

57/1/1-11 17 P.T.O. 

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 following passage and answer the questions that follow. 4 
        

total land area whereas its share of the global species diversity is an 
impressive 8·1 per cent ! However, in these estimates of species, 
prokaryotes do not figure anywhere. 

 Biologists are always keen on collecting data with respect to species 
diversity observed in different regions of the world. The data collected 
based on the survey conducted for species richness of groups of 
mammals in three different regions of the world is shown in the bar 
graph given below : 

 

 (a) Why is the species richness maximum in Region III in the bar 
graph ?  1 

   OR 

(a) Why is the species richness minimum in Region I in the bar graph ? 1 

(b) Plants and animals do not have uniform diversity in the world but 
show rather uneven distribution. Mention what this kind of diversity 
is referred to as. 1 

(c) Why is it that prokaryotes do not have an estimated number of their 
species diversity as seen in plants and animals ? Explain. 2 
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30. ZrMo {XE JE AmaoI H$m AÜ``Z H$s{OE {Og_| ê$nm§V[aV OrdmUwAm| Ho$ M`Z H$s H$m ©̀{d{Y 

Ho$ {d{^ÝZ MaUm| H$mo Xem©̀ m J`m h¡ & BgHo$ AmYma na {XE JE AJ«Jm_r àíZm| Ho$ CÎma 

Xr{OE :    

 

 

(H$) Cg {Zdh (H$m°bmoZr) H$mo nhMm{ZE Omo ê$nm§V[aV hþB© h¡ & CÎma H$s Ý`m`g§JVVm 

{gÕ H$s{OE &    
2

1
+

2

1    

(I) ßbmpµÁ B

à{V à{VamoYr OrZm| H$m {ZdoeZ {H$`m OmVm h¡ ? AmZwd§{eH$ B§Or{Z`[a¨J _| CZH$s 

ŷ{_H$m H$m CëboI H$s{OE &   2  

(J) AmZwd§{eH$ B§Or{Z`[äJ _| _hÎdnyU© ^y{_H$m {Z^mZo dmbo Xmo E§ µOmB_m| Ho$ Zm_  

{b{IE & 1 

 AWdm  

(J) {Zdoer {ZpîH«$`Vm (BZge©Zb B Z) _| -J¡bo µO H$s ^y{_H$m  

{b{IE &  1 
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30. Study the diagram given below that shows the steps involved in the 
procedure of selecting transformed bacteria and answer the questions 
that follow : 

 

 
 

(a) Identify the colony that has got transformed. Justify your answer. 
2
1 +

2
1  

 

(b) What are the sites in a plasmid called where ampicillin and 

tetracycline resistance genes are inserted ? State their role in genetic 

engineering.  2 

 

(c) Name two enzymes playing an important role in genetic 

engineering. 1 

   OR 

(c) State the role of -galactosidase in insertional inactivation. 1 
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IÊS> L> 
 

31. (H$) (i) EH$ Amd¥V~rOr (E|{O`moñn_©) _| Za `w½_H$moX²{^X² Ho$ {dH$mg H$s ì`m»`m 

H$s{OE & 2
2

1  

(ii) EH$ VrZ-H$mo{eH$s` Za ẁ½_H$moX²{^X² H$m Zm_m§{H$V {MÌ ~ZmBE & 2
2

1  

 AWdm  

(I) (i) _mZd ñÌr Ho$ A§S>me` H$s AmaoIr` H$mQ> H$m Ñí` Xem©Vo hþE {MÌ ~ZmH$a 

{ZåZ{b{IV ^mJm| H$mo Zm_m§{H$V H$s{OE :  2  

(1) é{Ya dm{hH$mE± 

(2) àmW{_H$ nwQ>H$ 

(3) V¥Vr`H$ nwQ>H$ 

(4) A§S>mUw 

(ii) _mZd ñÌr Ho$ OrdZ H$mb H$s {H$g AdñWm _| àmW{_H$ nwQ>H$m| H$m {Z_m©U 

hmoVm h¡ ? 
2

1  

(iii)  A§S>moËgJ© go AJbm AmV©d MH«$ hmoZo VH$ H$s hm°_m}Zr VWm g§aMZmË_H$ 

n[aKQ>ZmAm| H$s ì`m»`m H$s{OE & 2
2

1
 

32. (H$) AmZwd§{eH$s Ho$ àmapå^H$ à`moJm| _| go EH$ à`moJ Ûmam gwñnîQ> hmo J`m Wm {H$ 
AmZwd§{eH$ nXmW© H$m ñWm`r hmoZm CgH$m EH$ _hÎdnyU© A{^bjU h¡ & Cg 
d¡km{ZH$ H$m Zm_ {b{IE {OZHo$ à`moJ Ûmam `h {gÕ hmo gH$m & à`moJ H$m dU©Z 
H$s{OE VWm CgHo$ {ZîH$f© H$m dU©Z H$s{OE &   5 

 AWdm  

(I) AmnH$mo ~¢JZr \y$bm| dmbm _Q>a H$m EH$ b§~m nm¡Ym {X`m J`m {OgH$m OrZràê$n 
(OrZmoQ>mBn) kmV Zht h¡ & nm¡Ym| _| Ho$db ñdnamJU Ho$ Ûmam {H$E JE {d{^ÝZ H«$m°gm| 
H$s ghm`Vm go nm¡Yo H$m OrZràê$n (OrZmoQ>mBn) kmV H$s{OE & AnZo Ûmam ~ZmE JE 
àË òH$ H«$m°g H$m OrZràê$nr (OrZmoQ>mBn) VWm Ñí`àê$nr (\$sZmoQ>mBn) AZwnmV 
{b{IE & 5 
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SECTION E 

31. (a) (i) Explain the development of male gametophyte in an 

angiosperm.        2
2
1  

(ii) Draw a labelled diagram of a three-celled male gametophyte.  2
2
1  

   OR 

(b) (i) Draw a diagrammatic sectional view of ovary of human 

female and label the following :        2 

(1) Blood vessels  

(2) Primary follicle 

(3) Tertiary follicle 

(4) Ovum 

(ii) At which stage of life are primary follicles formed in a human  

female ?        
2
1  

(iii) Explain the events (both hormonal and structural) that occur 

at the time of ovulation till the onset of the next menstrual 

cycle.        2
2
1  

32. (a) Stability, as one of the properties of genetic material, was very 

evident in one of the very early experiments in genetics. Name the 

scientist and describe his experiment. State the conclusion he arrived 

at.        5 

   OR 

 (b) A tall pea plant bearing violet flowers with unknown genotype is 

given. Find the genotype by working out different crosses only by 

selfing the plants. Write the genotypic and phenotypic ratios of each 

cross shown by you.        5 
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33. (H$) (i) H$mo{eH$mAm| Ho$ Cg A{^bjU H$m Zm_ {bIH$a ì`m»`m H$s{OE Omo 

àgm_mÝ` H$mo{eH$mAm| _| Vmo A{^b{jV hmoVm h¡ naÝVw H¢$ga H$mo{eH$mAm| _| 

bwßV hmo OmVm h¡ &  1
2

1  

(ii) _mZd H$s g^r àgm_mÝ` H$mo{eH$mAm| _| do OrZ hmoVo h¢ Omo {d{eîQ> 
n[apñW{V`m| _| H¢$gaOZr hmo gH$Vo h¢ & CZH$m Zm_ {b{IE VWm ~VmBE {H$ 
do H¡$go Cn ẁ©º$ ê$n _| ì`dhma H$aVo h¢ & 1 

(iii) H¢$ga Ho$ A{^kmZ VWm {ZXmZ _| {ZåZ{b{IV VH$ZrH$m| H$s ŷ{_H$m H$m 
CëboI H$s{OE : 

(1) Ordy{Vnarjm (~m`moßgr) VWm D$VH$ {dH¥${V ({hñQ>mon¡Wmobm°Or)  1 

(2) Mw§~H$s` AZwZmXr B_oqOJ (_¡½Zo{Q>H$ aoµOmoZ|g B_oqOJ)  1
2

1
 

 AWdm  

(I) ZJam| Ed§ eham| go à{V{XZ dm{hV _b EH$ ~hþV ~S>r _mÌm _| O{ZV hmoVm h¡ VWm 

Bgo H$_ àXÿ{fV ~ZmZo Ho$ {bE BgH$m CnMma dm{hV _b CnMma g§̀ §Ìm| (STP) _| 

{H$`m OmVm h¡ & dm{hV _b CnMma g§ §̀Ìm| Ho$ {d{^ÝZ MaUm| H$mo ZrMo {XE JE àdmh 

AmaoI Ûmam Xem©`m J`m h¡ &  

 Bg àdmh AmaoI H$m AÜ``Z H$a ZrMo {XE JE àíZm| Ho$ CÎma Xr{OE : 

 àmW{_H$ ~{h:òmd  dm ẁdr` Q>¢H$mo§ _o§ go JwµOmam OmVm h¡ 

 

 ~{h:òmd H$mo Adgm{XV H$aZo hoVw {Z:gmXZ (g¡Q>qbJ) Q>¢H$m| _| ^oOm OmVm h¡  

(i) (1) àmW{_H$ ~{h:òmd §  JwµOmam OmVm h¡ ?  1 

(2) {Z{_©V AdgmX  ? BgHo$ _hÎd H$m CëboI 
H$s{OE &   1 

(3) CnMm[aV ~{h:òmd H$mo àmH¥${VH$ Ob òmoVm| _| àdm{hV H$aZo go nyd© 
{Z:gmXZ Q>¢H$ _| A§{V_ MaU H$s ì`m»`m H$s{OE &  1 

  (ii) {d{^ÝZ Ord-OJVm| Ho$ {H$Ýht Xmo Ordm| Ho$ Zm_ {b{IE {OZH$m Am_ Vm¡a na 
Cn`moJ O¡d-Cd©aH$m| Ho$ ê$n _| {H$`m OmVm h¡ & {b{IE {H$ BZ_| go àË òH$ 
Ord O¡d-Cd©aH$ Ho$ ê$n _| H¡$go H$m ©̀ H$aVm h¡ & 2 
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33. (a) (i) Name and explain the property present in normal cells but is 

lost in cancer cells.    1
2
1  

  (ii) All normal human cells have genes that may become 
cancerous under certain conditions. Name them and explain 
how.   1 

  (iii) State the role of the following techniques in detection and 
diagnosis of cancer : 

(1) Biopsy and Histopathology 1 

(2) Magnetic Resonance Imaging 1
2
1  

   OR 

(b) Large quantities of sewage are generated every day in cities as well 
as in towns and are treated in Sewage Treatment Plants (STPs) to 
make them less polluting. Given below is the flow diagram of stages 
of STP. 

 Study the flow diagram and answer the questions that follow : 

 Primary effluent passed into large aeration tanks 

 

 Effluent passed into settling tanks to form sediment   

(i) (1) Why is primary effluent passed into large aeration 
tanks ? 1 

(2) What is the sediment  formed, referred to as ? Mention 
its significance. 1 

(3) Explain the final step in the settling tank before the 
treated effluent is released into water bodies. 1 

(ii) Name any two organisms commonly used as biofertilisers, 
belonging to different kingdoms. Write how each one acts as 
a biofertiliser. 2 
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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$ Amd¥V~rOr «̂yU-H$moe Bg g§aMZm Ho$ AÝXa AdpñWV hmoVm h¡ :  

(A) ßb¡g|Q>m (Anam) 

(B) Jwê$~rOmUwYmZr 

(C) ~rOmÊS>H$m` 

(D) A§S>me` 
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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. An angiosperm embryo sac is located within the : 

(A) Placenta  

(B) Megasporangium 

(C) Nucellus  

(D) Ovary 
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2. ñV§^ I H$s _Xm| H$m {_bmZ ñV§^ II go H$s{OE Am¡a ZrMo {XE JE {dH$ënm| _| go ghr 
gw_o{bV {dH$ën H$m M`Z H$s{OE :  

 
I  

  
II 

 
1. _|S>br` EH$g§H$a (_moZmohmB{~«S>) (i) 1 : 2 : 1 (F2) 

2. _|S>br` {Ûg§H$a (ii) 1 : 1 

3. AnyU© à^m{dVm (B§H§$ßbrQ>> S>mo{_Z|g) (iii) 3 : 1 (F2)  

4. narjmW© g§H$aU (EH$g§H$a) 
(_moZmohmB{~«S>)  

(iv) 9 : 3 : 3 : 1 (F2) 

 : 

(A) 1 (ii),  2 (iv),  3 (i), 4 (iii) 

(B) 1 (iii), 2 (i),  3 (iv), 4 (ii)  

(C) 1 (iii),  2 (iv),  3 (i), 4 (ii) 

(D) 1 (ii),  2 (i),  3 (iv), 4 (iii)  

3. _mZd _|, {ÛVr`H$ A§S>H$ H$m AY©gyÌr {d^mOZ V~ nyU© hmoVm h¡ O~ :  

(A) `h J^m©e` Ho$ A§V:ñVa _| A§Vam}{nV hmo OmVm h¡ &    

(B) `h n[a  J«m\$s nwQ>H$ go _mo{MV hmoVm h¡ &     

(C) ewH«$mUw Bg_| àdoe H$aVm h¡ &     

(D) AJ«qnS>H$ Ho$ E§µOmB_ µOmoZm nobw{gS>m (nmaXeu A§S>mdaU) H$m §̂OZ H$aVo h¢ &   >  

4. {ZåZ{b{IV _| go H$m¡Z-gm H$WZ ghr h¡ ? 

(A) \$Z Ho$ nj (pâbng©) g_OmV A§J h¢ &    

(B) g_OmV A§Jm| H$s emar[aH$ g§aMZm Vmo g_mZ hmoVr h¡, naÝVw do {^Þ {H«$`mH$bmn 
g§nÞ H$aVo h¢ &     

(C) g_OmVVm g_mZ nyd©O na§namE± B§{JV H$aVr h¡ &     

(D) g_OmV g§aMZmE± A{^gmar {dH$mg H$m n[aUm_ h¢ &  
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2. Match the items in Column I with those in Column II and select the 
correctly matched option from those given below :  

 
Column I  
Cross 

 
Column II 
Phenotypic Ratio 

1. Mendelian monohybrid (i) 1 : 2 : 1 (F2) 

2. Mendelian dihybrid (ii) 1 : 1 

3. Incomplete dominance  (iii) 3 : 1 (F2) 

4. Test cross (monohybrid) (iv) 9 : 3 : 3 : 1 (F2) 

Options : 

(A) 1 (ii),  2 (iv),  3 (i), 4 (iii) 

(B) 1 (iii), 2 (i),  3 (iv), 4 (ii)  

(C) 1 (iii),  2 (iv),  3 (i), 4 (ii) 

(D) 1 (ii),  2 (i),  3 (iv), 4 (iii)  

3. In humans, the secondary oocyte completes meiotic division when :  

(A) it gets implanted in the uterine endometrium. 

(B) it is released from the matured Graafian follicle. 

(C) it is penetrated by the sperm cell. 

(D) acrosomal enzymes break down the zona pellucida. 

4. Which one of the following statements is not true ? 

(A) Flippers of whales and dolphins are homologous organs. 

(B) Homologous organs have similar anatomical structure, but 

perform different functions. 

(C) Homology indicates common ancestry.  

(D) Homologous structures are a result of convergent evolution.     
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5. 2 ẁ½_{dH$ënr (Xmo {deofH$m|) dmbo OrZ Ho$ {bE EH$ g_pîQ> AmZwd§{eH$  

g§VwbZ/hmS>u-doZ~J© g§VwbZ _| hmoVr h¡ (à^mdr Eobrb  VWm Aà^mdr Eobrb  h¡) &  

`{X Eobrb  H$s Amd¥{Îm 0·6 h¡, Vmo OrZmoQ>mBn  H$s Amd¥{Îm hmoJr : 

(A) 0·21 (B) 0·42 

(C) 0·48 (D) 0·32 

6. S>rEZE AUw H$s {ÛH§w$S>br g§aMZm _|, aÁOwH$ hmoVo h¢ : 

(A) EH$g_mZ VWm nyaH$  

(B) EH$g_mZ VWm AnyaH$ 

(C) à{V-g_mZm§Va VWm nyaH$  

(D) à{V-g_mZm§Va VWm AnyaH$ 

7. EH$ AZwboIZ BH$mB©  _|, g_mnH$  (Q>_uZoQ>a) Bg Amoa AdpñWV hmoVm h¡ : 

(A) Q>oånboQ> aÁOwH$ Ho$ 3  {H$Zmao na 

(B) Q>oånboQ> aÁOwH$ Ho  5  {H$Zmao na 

(C) H$moqS>J aÁOwH$ Ho$ 5  {H$Zmao na  

(D) H$moqS>J aÁOwH$ Ho$ 3  {H$Zmao na    

8. gm_mÝ` ÑpîQ> dmbr ñÌr Ho$ {nVm dUmªY h¢ & dh ñÌr EH$ gm_mÝ` ÑpîQ> dmbo nwéf go {ddmh 

H$aVr h¡ & CZH$s g§VmZ Ho$ dUmªY hmoZo H$m g§̂ mì` à{VeV hmoJm :  

(A) 25%  (B) 50% 

(C) 75%  (D) 100% 

9. S>|Jy Áda H$m g§dmhH$ h¡ : 

(A) _mXm  _ÀN>a 

(B) _mXm   _ÀN>a 

(C) Za   _ÀN>a 

(D) _mXm  _ÀN>a 
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5. A population is in genetic equilibrium/Hardy-Weinberg equilibrium for a 
f the 

0·6, then the frequency of genotype Aa  is :  

(A) 0·21 (B) 0·42 

(C) 0·48 (D) 0·32 

6. In the double helical structure of DNA molecule, the strands are : 

(A) identical and complementary  

(B) identical and non-complementary 

(C) anti-parallel and complementary  

(D) anti-parallel and non-complementary 

7. In a transcription unit  the terminator  is located towards the :  

(A) 3  end of the template strand 

(B) 5  end of the template strand 

(C) 5  end of the coding strand 

(D) 3  end of the coding strand 

8. A woman with normal vision has a colour blind father. She marries a 
man with normal vision. The percentage chance of their progeny being 
colour blind is :      

(A) 25% (B) 50% 

(C) 75% (D) 100% 

9. The vector for dengue fever is : 

(A) Female Aedes mosquito  

(B) Female Anopheles mosquito 

(C) Male Aedes mosquito  

(D) Female Culex mosquito  
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10. § _| go H$m¡Z-gm ghr gw_o{bV  h¡ ? 

(A)   ã`y{Q>[aH$ Aåb 

(B)   ñnmo[aZ E 

(C)   {g{Q>́H$ Aåb 

(D)   ñQ́>¡ßQ>moH$mBZoµO  

11. {ZåZ{b{IV _| go H$m¡Z-gm ßbmpµÁ_S>m| H$m bjU   h¡ ? 

(A) d¥ÎmmH$ma   

(B) ñd-à{VH¥${V H$aZo dmbm  

(C) EH$b aÁOwH$  

(D) JwUgyÌ~mø ( ñQ́>m-H«$mo_mogmo_b)   

12. g_wÐ _| O¡d_mÌm H$m {nam{_S> gm_mÝ`V:  _| : 

(A) _N>{b`m| H$s O¡d_mÌm nmXnßbdH$m| H$s Anojm A{YH$ hmoVr h¡ &   

(B) nmXnßbdH$m| H$s g§»`m AnojmH¥$V A{YH$ hmoVr h¡ &  

(C) nmXnßbdH$m| H$s g§»`m AnojmH¥$V H$_ hmoVr h¡ &  

(D) h¡| &  

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¡ & 
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10. Which one of the following pairs is not correctly matched ?  

(A) Clostridium butylicum  Butyric acid 

(B) Trichoderma polysporum  Cyclosporin A 

(C) Monascus purpureus  Citric Acid 

(D) Streptococcus   Streptokinase 

11. Which one of the following is not a feature of plasmids ? 

(A) Circular  

(B) Self-replicating 

(C) Single stranded  

(D) Extra-chromosomal 

12. The pyramid of biomass in sea is generally inverted because in sea : 

(A) Biomass of fishes exceeds that of phytoplankton.  

(B) Number of phytoplanktons is more. 

(C) Number of phytoplanktons is less. 

(D) Large fishes feed on small fishes. 

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.  
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13. (A) : AmaEZE AñWm`r h¡ VWm Vrd« J{V go CËn[ad{V©V hmo gH$Vm h¡ &      

(R) : AmaEZE Ho$ àË òH$ `moQ>mBS>> _| 2   OH g_yh H$s CnpñW{V Bgo 

AñWm`r VWm gabVm go {dK{Q>V hmoZo dmbm ~ZmVr h¡ & 

14. (A) : {dfmUw-g§H«${_V H$mo{eH$mE± BÝQ>a\o$am°Z CËnÞ H$aVr h¢ &    

(R) : BÝQ>a\o$am°Z {dfmUw-g§H«${_V H$mo{eH$mAm| _| emoW (ObZ) CËnÞ H$a gH$Vo  

h¢ & 

15. (A) : Ordm| H$s H$mo{eH$mAm| go S>rEZE n¥WH²$ H$aZo Ho$ {bE H$mo{eH$m {^{Îm H$mo 

{dK{Q>V H$aZo hoVw {d{eîQ> E§µOmB_m| H$m Cn`moJ {H$`m OmVm h¡ & 

(R) : E§µOmB_ gobyboµO Ûmam H$dH$ H$mo{eH$m {^{Îm H$m {dKQ>Z {H$`m OmVm h¡ & 

16. (A) : g§gmYZm| (àmH¥${VH$ g§nXm) Ho$ A{VXmohZ Ho$ H$maU O¡d-{d{dYVm H$mo j{V 

nhþ±M gH$Vr h¡ &    

(R) : ^maVr` Z{X`m| _|  _N>br H$mo à{dîQ> H$amZo Ho$ H$maU 

^maVr` _yb H$s _N>{b`m| H$s g§»`m _| H$_r Am JB© h¡ & 

IÊS> I 

17. (H$) H$m°na _mo{MV H$aZo dmbr {H$Ýht Xmo A§V:J^m©e`r ẁ{º$`m| Ho$ Zm_ {b{IE & Eogo Xmo 

H$maU {b{IE Omo CÝh| à^mdr J ©̂{ZamoYH$ ~ZmVo h¢ & 2 

 AWdm 

 (I) nwînr` nmXnm| Ûmam {dH${gV {H$Ýht Xmo ~{h:àOZZ `w{º$`m| Ho$ Zm_ {b{IE VWm 

ì`m»`m H$s{OE {H$ nanamJU H$mo àmoËgm{hV H$aZo _| do {H$g àH$ma ghm`H$ h¢ & 2  

18. `Ú{n hr_mo\$s{b`m VWm XmÌ H$mo{eH$m Aaº$Vm ({gH$b gob E{Z{_`m) Xmo aº$ g§~§Yr 

_|S>br` {dH$ma h¢, {\$a ^r, do d§emJ{V Ho$ à{Vê$n _| EH$-Xÿgao go {dbJ h¢ & H$moB© Xmo A§Va 

{b{IE & 2 
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13. Assertion (A) : RNA is unstable and can mutate at a faster rate. 

Reason (R) : The presence of 2   OH group in every nucleotide of RNA 

makes it labile and easily degradable.  

14. Assertion (A) : Virus-infected cells produce interferons. 

Reason (R) : Interferons can cause inflammation of virus-infected cells. 

15. Assertion (A) : Specific enzymes are used to degrade the cell wall in 

organisms to isolate the DNA from the cell. 

Reason (R) : Fungal cell wall is degraded by the enzyme cellulase. 

16. Assertion (A) : Loss of biodiversity can occur due to overexploitation of 

resources. 

Reason (R) : Introduction of Clarias gariepinus in Indian rivers has led 

to a decline in native Indian fishes. 

SECTION B 

17. (a) Name any two copper releasing intra-uterine devices. State two 

reasons that make them effective contraceptives. 2 

    OR 

 (b) Name any two outbreeding devices that flowering plants have 

developed and explain how they help in encouraging  

cross-pollination.    2 

18. Although Haemophilia and sickle cell anemia are two blood related 

Mendelian disorders, yet, they differ in their pattern of inheritance. State 

any two differences.     2 
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19. {ZåZ{b{IV Vm{bH$m _| A, B, C VWm D H$s nhMmZ H$s{OE :  2 

 nmXn H$m d¡km{ZH$ Zm_ S´>J _mZd eara/_mZd V§Ì na à^md 

(a)  A AdgmXH ({S>àog|Q>)/eara Ho$ àH$m`m] H$mo 
Yr_m H$aVr h¡ 

(b)  H¡$Zo{~Zm°BS²>g B 

(c)  C D 

20. pBR322 _| ori  VWm à{V~§YZ ñWb H$s ŷ{_H$m {b{IE &     2 

21. AnaX H$s àH¥${V VWm Vmn, AnKQ>Z H$s Xa H$mo {H$g àH$ma à^m{dV H$aVo h¢ ?    2 

IÊS> J 

22. (H$) nmÌo {ZfoMZ (AmB©drE\$)  h¡ ? BgH$m _hÎd 

{b{IE &      

 (I) Or AmB© E\$ Q>r VWm µOoS> AmB© E\$ Q>r Ho$ ~rM {d ôX H$s{OE &     3 

23. (H$) (i) A§S>mUw Ho$ ewH«$mUw Ûmam {Zfo{MV ẁ½_O go {dH${gV hmoZo dmbo ì`{º$ 

(ì`pîQ>) H$m H¡$[a`moQ>mBn VWm AmZwd§{eH$ {dH$ma {b{IE &         1 

  (ii) Bg AmZwd§{eH$ {dH$ma Ho$ {H$Ýht Xmo A{^bjUm| H$m CëboI H$s{OE &      1 

  (iii) Bg  àH$ma Ho$ A§S>mUw Ho$ ~ZZo H$m g§^m{dV H$maU {b{IE &     1 

 AWdm  

 (I) {H$gr ^r {ddmX H$s pñW{V _|, D$VH$ H$m EH$ ~hþV N>moQ>m Z_yZm `m aº$ H$s EH$ ~y ±X 
EH$ ~  {nV¥Ëd {ZYm©[aV H$aZo _| h_mar _XX H$a gH$Vr h¡ & H$WZ H$mo à_m{UV 
H$aZo Ho$ {bE d¡km{ZH$ ñnîQ>rH$aU àXmZ H$s{OE &    3 

24. (H$) ñWmZm§VaU (ê$nm§VaU) àH«$_ Ho$ Xm¡amZ Cg àH«$_ H$s ì`m»`m H$s{OE {Og_| Eo_rZmo 
Aåb A§VaU AmaEZE (tRNA) AUw Vm h¡ &      

 (I) ñWmZm§VaU Ho$ Bg àH«$_ H$m g_mnZ H¡$go hmoVm h¡ ?         

 (J) ỳQ>rAma (UTR)  H$m {dñV¥V ê$n {b{IE & do H$hm± AdpñWV hmoVo h¢ ? 3 
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19. Identify A, B, C and D in the following table :  2 

 Scientific name of 
the plant 

Drug Effect on the human 
body/human system 

(a) Papaver 
somniferum 

A Depressant/slows down body 
function 

(b) Cannabis sativa Cannabinoids B 
(c) Erythroxylum coca C D 

20.  2 

21. How is the rate of decomposition affected by the nature of detritus and 
temperature ?     2 

SECTION C 

22. (a)  so named ? State its importance.  

(b) Distinguish between GIFT and ZIFT. 3 

23. (a) (i) Write the karyotype and the genetic disorder of an individual 
who has XX

Y   1 

  (ii) Mention any two symptoms of this genetic disorder.     1 

  (iii) Write the possible reason that leads to the formation of this 
  1 

   OR 

 (b) In case of any dispute, a very small sample of tissue or even a drop 
of blood can help us to determine the paternity of a child. Provide a 
scientific explanation to substantiate the statement. 3 

24. (a) Explain the process by which amino acid gets attached to the tRNA 

molecule during translation process.   

(b) How does the translation process get terminated ?  

(c) Expand Where are they located ?  3    
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25. (H$) Vab à{Vajm AZw{H«$`m (øy_moab Bå ỳZ [añnm°Ýg) VWm H$mo{eH$m-_mpÜ`V à{Vajm  

AZw{H«$`m Ho$ ~rM {d ôX H$s{OE &      

 (I) EH$ à{Vajr AUw H$m ì`dñWmË_H$ AmaoI ~Zm H$a BgHo$ {H$Ýht Mma ^mJm| H$mo 

Zm_m§{H$V H$s{OE &       3 

26. ZrMo {X`m J`m {MÌ (\$moQ>mo) Xem©Vm h¡ :     3 

 (H$) V§~mHy$ nmXn H$s àmê$nr {Z §̀{ÌV nmXn _yb| (g§H«${_V) &    

 (I) V§~mHy$ H$m nmaOrZr (nmaOrdr) nm¡Ym {OgH$mo gyÌH¥${_ Ûmam OmZ-~yPH$a g§H«${_V 

H$amE OmZo Ho$ ~mdOyX ^r dh ñdñW _yb Xem©Vm h¡ & 

 

 V§~mHy$ Ho$ nm¡Yo _| `h ê$nm§VaU H¡$go àmßV {H$`m J`m ? ì`m»`m H$s{OE &        

27. ZrMo {XE JE EH$ nmB© MmQ>© H$s ghm`Vm go H$eoé{H$`m| H$s d¡pídH$ O¡d-{d{dYVm H$m 

{Zê$nU {H$`m J`m h¡ &         

 

 _Ëñ` 

(H$) (I) 
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25. (a) Differentiate between humoral immune response and cell-mediated 

immune response. 

(b) Draw a schematic diagram of an antibody molecule and label any 

four parts. 3 

26. The picture given below shows :   3 

(a) Roots of a typical control tobacco crop plant (infected).  

(b) Transgenic tobacco plant showing healthy roots even after 

deliberate infection by nematode. 

      
Explain how this transformation was achieved in the tobacco plant.  

   

27. Given below is a pie chart representing global diversity of vertebrates. 

 

Fishes 

(a) (b) 
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(H$) dJ©H$m| VWm  H$s nhMmZ H$a CZH$mo ghr ñWmZ na Xem©Vo hþE nmB© 
MmQ>© H$m nwZ{M©ÌU H$s{OE &  

(I) {dJV Hw$N> g_` (AmYw{ZH$ H$mb) _| {dbwá hmoZo dmbr Xmo O§VwAm| Ho$ CXmhaU H$m 
CëboI H$s{OE &    3   

28. na^jU H$mo hm{ZH$maH$ nmañn[aH$-{H«$`m H$hm OmVm h¡ & nm[aV§Ì _| na^jr H$s {H$Ýht VrZ 
gH$mamË_H$ ^y{_H$mAm| H$s ì`m»`m H$s{OE & àË òH$ Ho$ g_W©Z _| EH$-EH$ CXmhaU ^r  
{b{IE &        3

IÊS> K 

29 30 - 3 

 

29. {Z  ZrMo {XE JE àíZm| Ho$ CÎma Xr{OE &  4 

 _mZd VWm AÝ` g^r H$eoé{H$`m| _| ewH«$OZZ EH$ _hÎdnyU© _yb b¢{JH$ A{^bjU h¡ & Bg 

àH«$_ H$m g_Ýd` VWm {Z §̀ÌU hm°_m}Zm| Ho$ à^md Ûmam {H$`m OmVm h¡ & _Zwî`m| _| `h 

{H$emoamdñWm/`m¡dZma§^ go àma§^ hmoVm h¡ VWm gVV MbVm ahVm h¡ & «̂ yUr` d¥fU _| Am{X 

(_m¡{bH$) OZZ (O_©) H$mo{eH$mE± ewH«$mUwOZ (ñn_£Q>moJmo{Z`m) _| {d ô{XV hmo OmVr h¢ & 

ewH«$mUwOZ (ñn_£Q>moJmo{Z`m) ewH«$mUwAm| H$s nyd©dVu h¢ & `h ewH«$OZH$ Z{bH$mAm| H$s ~mø 

ñVa ({^{Îm) na AdpñWV hmoVr h¢ Ohm± ewH«$OZZ H$m àH«$_ g§nÞ hmoVm h¡ &    

 (H$) d¥fU _| E\$EgEM Ho$ àH$m ©̀/{H«$`m ñWb VWm ~mX _| BgHo$ {H«$`mH$bmn H$m dU©Z 
H$s{OE & 2 

 AWdm 
 (H$) ewH«$OZZ àH«$_ _| EbEM H$s ŷ{_H$m H$m dU©Z H$s{OE & 2 

 (I) CZ H$mo{eH$mAm| Ho$ Zm_ VWm CZHo$ CËnmX {b{IE Omo ewH«$OZZ Ho$ Xm¡amZ {ZåZ 
àH«$_ H$aVo h¢ : 1 

  (i) g_gyÌr {d^mOZ VWm {d ôXZ 

(ii) AY©gyÌr {d^mOZ I VWm AY©gyÌr {d^mOZ II 

 (J) ewH«$OZH$ Z{bH$mAm| go _mo{MV hmoZo Ho$ Cnam§V ewH«$mUwAm| H$mo A{Yd¥fU VH$ bo OmZo 
dmbr ghm`H$ Z{bH$mAm| Ho$ Zm_ {b{IE & 1 
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(a) Redraw the pie chart identifying the groups  and  in 
their respective positions. 

(b)  Mention two examples of recently extinct animals.  3 

28. Predation is referred to as a detrimental interaction. Explain any three 
positive roles, supported by an example each, that a predator plays in an 
ecosystem.  3 

SECTION D 

Questions No. 29 and 30 are case-based questions. Each question has 3 

subparts with internal choice in one subpart.  

29. Read the following passage and answer the questions that follow. 4 
 Spermatogenesis is an important primary sex characteristic in humans 

and all other vertebrates. The process is coordinated and controlled 
under the influence of hormones. It starts with the onset of puberty in 
humans and thereafter continues. The primordial cells within the 
embryonic testis which differentiate into spermatogonia are the 
precursors of the sperms. These are located at the outer walls of the 
seminiferous tubules where the process of spermatogenesis proceeds. 

 (a) State the site of action of FSH in the testes and describe its action 
thereafter.  2 

   OR 

 (a) Describe the role of LH in the process of spermatogenesis. 2 

(b) Name the cells and their products which undergo : 1 

(i) Mitosis and Differentiation  

(ii) Meiosis I and Meiosis II 

during the process of spermatogenesis.  

(c) Name the accessory ducts that the sperms travel through from 
seminiferous tubules to reach the epididymis. 1 
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30. {ZåZ{b{IV n[aÀN>oX H$mo  ZrMo {XE JE àíZm| Ho$ CÎma Xr{OE &     4 

 1981 _|, g§̀ wº$ amÁ` A_o[aH$m Ho$ ñdmñÏ` H$_©Mm[a`m| H$mo H$mnmogr gmaH$mo_m, ËdMm Ho$ 

H¢$ga VWm é{Ya dm{h{Z`m| Ho$ H¢$ga H$s Xa _| d¥{Õ H$m nVm Mbm & Bgr àH$ma àmoQ>moµOmoAm 

Ûmam hmoZo dmbo EH$ ídgZr g§H«$_U Ý`y_mo{gpñQ>g Ý ỳ_mo{Z`m Ho$ \¡$bZo H$m ^mZ hþAm & `o 

XmoZm| amoJ gm_mÝ` OZg§»`m _| Vmo ~hþV hr Xþb©^ Wo, naÝVw à{Vajm g§X_Z ẁº$  ì`{º$`m| 

_| A{YH$ ì`mnH$ Wo & BgHo$ H$maU à{Vajm V§Ì Ho$ {dH$ma H$s nhMmZ hþB© {Ogo Cnm{O©V 

à{Vajm Ý`yZVm g§bjU (ES²>g) H$m Zm_ {X`m J`m &  

 1983 _|, g§ ẁº$ amÁ` A_o[aH$m VWm \«$m§g _| H$m ©̀aV {dfmUw{dkm| Zo ES²>g  Ho$ amoJH$maH$ 

H$s nhMmZ H$s {Ogo A~ h_ øy_Z Bå ỳZmoS>o{\${eE§gr dm`ag (EMAmB©dr) Ho$ Zm_ go OmZVo  

h¢ & amoJ CËnÞ H$aZo Ho$ {bE EMAmB©dr  _mZd eara na h_bm H$aZo hoVw EH$ {ZYm©[aV nW 

H$mo AnZmVo h¢ &   

(H$) _mZd eara _| àdoe H$aZo Ho$ níMmV² EMAmB©dr {Og H$mo{eH$m g_yh na AmH«$_U 

H$aVm h¡, CgH$m Zm_ {b{IE & Bg H$mo{eH$m _| hmoZo dmbr {d{^Þ n[aKQ>ZmAm| H$mo 

{b{IE & 1 

(I) ES²>g H$s nhMmZ H$aZo dmbo Z¡Xm{ZH$ narjU H$m {dñV¥V ê$n {b{IE & amoJ Ho$ 

CnMma hoVw dV©_mZ _| CnbãY g§^m{dV CnMma {b{IE & 1 

(J) Bg amoJ H$mo \¡$bZo go amoH$Zo Ho$ {bE S>ãë ỳEMAmo (WHO) Ûmam gwPmE JE {H$Ýht 

Xmo Cnm`m| H$m CëboI H$s{OE & 2 

 AWdm  

(J) ES²>g go  amoJr Bg amoJ Ho$ H$maU Zht _aVm naÝVw {H$gr AÝ` g§H«$_U Ho$ 

H$maU CgH$s _¥Ë ẁ hmoVr h¡ &  H$WZ H$s Ý`m`g§JVVm {gÕ H$s{OE &  2 
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30. Read the following passage and answer the questions that follow.  4 

 In 1981, the health workers of United States of America had become 

aware of th s sarcoma, cancer of the skin 

and blood vessels and another disease pneumocystis pneumonia, a 

respiratory infection caused by a protozoan. Both these diseases were 

very rare in the general population, but occurred frequently in more 

severely immunosuppressed  individuals. This led to the recognition of 

the immune system disorder that was named Acquired Immune 

Deficiency Syndrome (AIDS).  

 In 1983, virologists working in the USA and France had identified a 

causative 

Virus (HIV). 

the disease. 

(a) Name the group of cells the HIV attacks after gaining entry into the 

human body and write the various events that occur within this cell. 1 

(b) Write the expanded form of the diagnostic test used for detecting 

AIDS. Write the possible treatment available for the disease at 

present.  1 

(c) Mention any two steps suggested by WHO for preventing the spread 

of this disease.  2 

   OR 

(c) A patient suffering from AIDS does not die of this disease but from 

some other infection.  Justify the statement. 2 
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IÊS> L> 

31. (H$) (i) EH$ Amd¥V~rOr _| d{V©H$mJ« na namJH$U Ho$ O{ZV hmoZo go boH$a {Û{ZfoMZ 

VH$ Ho$ àH«$_ H$s ì`m»`m H$s{OE VWm A§{V_ CËnmXm| H$s gyÌJwUVm 

(ßbm°BS>r) H$m CëboI H$s{OE & Bg àH«$_ _| ghm` H$mo{eH$mAm| H$s ŷ{_H$m 

H$m dU©Z H$s{OE & 4 

  (ii) «̂ yUnmof H$m {dH$mg «̂yU Ho$ {dH$mg go nhbo hmoVm h¡,  ? 1 

 AWdm  

 (I) (i) Cg ñWb H$m CëboI H$s{OE Ohm± ñÌr (_mZd _mXm) _| A§S>mUw H$m {ZfoMZ 
hmoVm h¡ & {ZfoMZ àH«$_ H$s ì`m»`m H$s{OE Am¡a CëboI H$s{OE {H$ Bg 
àH«$_ _| AZoH$ ewH«$mUwAm| Ho$ àdoe H$mo H¡$go amoH$m OmVm h¡ &   3 

  (ii) «̂ yU H$s Cg AdñWm H$m Zm_ {b{IE {Og_| CgH$m J^m©e` _| A§Vam}nU 
hmoVm h¡ & ñÌr (_mZd _mXm) _| A§Vam}nU àH«$_ H$s ì`m»`m H$s{OE & 2 

32. (H$) (i) CÚmZ _Q>a Ho$ nm¡Yo _| \y$b dU© (a§J) (~¢JZr/ídoV) H$s d§emJ{V Ho$ à{Vê$n   
(n¡Q>Z©) H$s VwbZm ñZ¡nS>́oJZ Ho$ nm¡Yo _| nwîn a§J (bmb/ídoV) H$s d§emJ{V 
go {ZåZ{b{IV Ho$ AmYma na H$s{OE : 4 

  (1) F1 \$sZmoQ>mBn H$s A{^ì`{º$; 

  (2) F2  àË`m{eV \$sZmoQ>mBn VWm OrZmoQ>mBn H$s A{^ì`{º$; 

  (3) VwbZm Ho$ A§V _| Amn {Og {ZîH$f© na nhþ±Mo &  

  (ii) _mZd é{Ya dJ© ABO Ho$ AmZwd§{eH$ à{Vê$n (n¡Q>Z©) Ho$ {H$Ýht Xmo 
A{^bjUm| H$s gyMr ~ZmBE & 1 

  AWdm  

 (I) (i)  Amonoam°Z Ho$ g{H«$`Vm Ho$ Amaå^ (pñdÀS> Am°Z)  H$s pñW{V Xem©Zo hoVw 
ñdì`m»`mË_H$ `moOZmË_H$ Zm_m§{H$V AmaoI ~ZmBE & 4 

  (ii)  Amonoam°Z Ho$ {Z`_Z H$mo G$UmË_H$ {Z`_Z ({ZJo{Q>d 
H$hm OmVm h¡ ?  1 
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SECTION E 

31. (a) (i) Explain the process of double fertilization in an angiosperm 

starting from the germination of pollen grains on the stigma, 

mentioning the ploidy of the end products formed at the end. 

State the role of synergids during the course of the process. 4 

  (ii) Why does the development of endosperm precede that of the 

embryo ?   1 

   OR 

 (b) (i) Mention the site where fertilisation of the ovum occurs in a 

human female. Explain the process of fertilization and mention 

how polyspermy is prevented.  3 

  (ii) Name the embryonic stage that gets implanted in the uterus. 

Explain the process of implantation in a human female. 2 

32. (a) (i) Compare the pattern of inheritance of flower colour in garden 

pea plant (violet/white) with snapdragon plant (red/white) on 

the basis of the following :  4 

   (1) F1 phenotypic expression; 

   (2) expected phenotypic and genotypic expression of F2 

generation; 

   (3) the conclusion you reached at the end of the comparison 

made.   

  (ii) List any two characteristics of pattern of inheritance of human 

blood group ABO.  1 

   OR 

 (b) (i) Draw a schematic, self-explanatory labelled diagram of lac 

operon in switched on condition .  4 

  (ii) Why is regulation of lac operon referred to as negative 

regulation ?  1 
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33. (H$) (i) {H$gr H$mo{eH$m H$mo {dOmVr` (~mhar) S>rEZE boZo ho
Mm{hE ? H¡$pëe`_ Am`Z Ho$ Cn`moJ Ûmam {H$gr OrdmUw H$mo{eH$m H$mo H¡$go 
gj_ ~Zm`m Om gH$Vm h¡ ? ì`m»`m H$s{OE &  2 

  (ii) (1) O¡d-àm¡Úmo{JH$s _| Oob d¡ÚwV H$U- mo\$moao{gg) H$m 

_hÎd {b{IE & 

   (2) Cg {gÕmÝV H$s ì`m»`m H$s{OE {Og na `h VH$ZrH$ H$m ©̀ H$aVr 

h¡ &  

   (3) Bg VH$ZrH$ _| BWr{S>`_ ~«mo_mBS>  {H$`m OmVm h¡ ? 

CëboI H$s{OE & 3 

   AWdm  

(I) AmZwd§{eH$V: ê$nm§V[aV µ\$gb ~rQ>r (Bt) H$nmg  Zo Cn H$nmg 

{H$gmZm| H$s ~hþV ghm`Vm H$s h¡ &  

(i) ~rQ>r (Bt) H$nmg Ho$ nm¡Yo H$mo JmobH$ eb^ H¥${_ Ho$ {bE à{VamoYr {H$g 

àH$ma ~Zm`m J`m ? ì`m»`m H$s{OE & 2 

(ii) ~rQ>r (Bt) H$nmg Ho$ nm¡Ym| H$mo ImZo dmbo JmobH$ eb^ H¥${_`m| Ho$ _aZo H$s$ 

{H«$`m{d{Y H$m dU©Z H$s{OE & 3 
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33. (a) (i) Why should a cell be made competent to take up an alien DNA ?  

   How can a bacterial cell be made competent using calcium ions ? 

Explain.  2 

  (ii) (1) State the importance of gel electrophoresis in 

biotechnology. 

   (2) Explain the principle on which this technique works. 

   (3) Mention why ethidium bromide is used in this technique. 3 

   OR 

 (b) Bt cotton , the genetically modified crop, has greatly helped the 

cotton farmers to increase their crop yield.   

(i) How was Bt cotton plant made resistant to bollworm ? 

Explain.  2 

(ii) Describe the mechanism that leads to the death of bollworms 

feeding on Bt cotton plants.     3 
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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) 
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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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10.30     -  
       - 
      

(V) 15 minute time has been allotted 
to read this question paper. The 
question paper will be distributed 
at 10.15 a.m. From 10.15 a.m. to 
10.30 a.m., the candidates will 
read the question paper only and 
will not write any answer on the 
answer-book during this period. 
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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)    , -           
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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 – Section A, B, C, D           

and E. 

 (iii) Section A – question number 1 to 16 are multiple choice type questions. 

Each question carries 1 mark. 

 (iv) Section B – question number 17 to 21 are very short answer type 

questions. Each question carries 2 marks.   

 (v) Section C – question number 22 to 28 are short answer type questions. 

Each question carries 3 marks.  

 (vi) Section D – question 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 – question 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 section B, C and D of 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. 



 

57/4/1/21                       4   

 –  16  1 = 16 
   

   1  16     1      
1.         n, 2n  3n     

      1 

 (A) ,    

 (B) ,     

 (C) ,    

 (D) ,     

 

2.             ()     ,  () 
       :  1 

   
 (A) –B, –D, –F (B) –A, –B, –G 

 (C) –A, –E, –G (D) –B, –D, –G 

 

3.          1 

 /     

A.  () I.         
B.  II.    
C.   () III.    

D. - IV.      

        /         
     

 (A) A – III, B – II, C – I,   D – IV (B) A – II,  B – III, C – I,  D – IV 

 (C) A – III, B – I,  C – IV, D – II (D) A – IV, B – III, C – II, D – I 
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 SECTION – A   16  1 = 16 
   

 Question Nos. 1 to 16 are Multiple Choice type Questions, carrying 1 mark 
each. 

1. In a fertilized ovule of an angiosperm, the cells in which n, 2n and 3n 
conditions respectively occur are :  1 

 (A) antipodal, zygote and endosperm  
 (B) zygote, nucellus and endosperm  
 (C) endosperm, nucellus and zygote 
 (D) antipodals, synergids and integuments 
 
2. Select the option that gives the correct identification of ovum, morula and 

blastocyst in a human female reproduction system as shown in the following 
diagram :  1 

   
 (A) Ovum – B, Morula – D, Blastocyst – F 
 (B) Ovum – A, Morula – B, Blastocyst – G 
 (C) Ovum – A, Morula – E, Blastocyst – G 
 (D) Ovum – B, Morula – D, Blastocyst – G 
 
3. Study the table given below :  1 

Contraceptive / 
Contraceptive Method

Mode of Action 

A. The pill I. Prevent sperm reaching cervix 
B. Condom II. Prevent implantation 
C. Vasectomy III. Inhibits ovulation 
D. Copper-T IV. Semen contains no sperm 

 Select the option where contraceptive/contraceptive method are correctly 
matched with their mode of action. 

 (A) A – III, B – II, C – I,   D – IV (B) A – II,  B – III, C – I,  D – IV 
 (C) A – III, B – I,   C – IV, D – II (D) A – IV, B – III, C – II, D – I 
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4.                 1 

   

 (A) X –   (B) X –   

 (C)   (D)   

 

5.   24  ()           ? 1 

 (A) –1 (B) –11 

 (C) –21 (D) –X 

 

6.           -     1 

   

      ‘A’, ‘B’  ‘C’        

 (A) A – , B – , C –  

 (B) A – , B – ,  C –  

 (C) A – , B – ,  C –   

 (D) A – , B – ,  C –  

 

7.          1 

 (A)  () (B)  () 

 (C)  () (D)   
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4. Identify the category of genetic disorder depicted in the pedigree chart given 

below :   1 

   

 (A) X-Linked recessive (B) X-Linked dominant 

 (C) Autosomal recessive (D) Autosomal dominant 

 

5. Which was the last of the 24 human chromosome to be completely    

sequenced ?   1 

 (A) Chromosome – 1 (B) Chromosome – 11 

 (C) Chromosome – 21 (D) Chromosome – X 

 

6. Study the following diagram of Transverse Section of a young anther of an 

angiosperm :  1 

   

 Select the option where parts ‘A’, ‘B’ and ‘C’ are correctly identified. 

 (A) A – Connective, B – Endothecium, C – Pollen grain. 

 (B) A – Endothecium, B – Connective, C – Pollen grain. 

 (C) A – Pollen grain,  B – Connective, C – Endothecium.  

 (D) A – Endothecium,  B – Pollen grain, C – Connective. 

 

7. Turner’s syndrome in humans occurs due to 1 

 (A) Aneuploidy (B) Euploidy 

 (C) Polyploidy (D) Autosomal abnormality 
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8.   ( )     ‘P’, ‘Q’  ‘R’         
      ?   1 

   
 (A) P – ,  Q – r,  R –  

 (B) P – ,  Q – m,  R –  

 (C) P – ,  Q – m,  R –  

 (D) P – ,  Q – m,  R –  

 

9.     ()      ? 1 

 (A)  (B)   

 (C)  (D)  - 

 

10.    -     ()       1  

-  / 

A.  I.     

B. - II.    ()  

C.  III. -    

D.  IV.  ()  

      -     ()         
 (A) A – II,  B – III, C – I,  D – IV (B) A – III, B – IV, C – II, D – I 

 (C) A – IV, B – I,   C – II, D – III (D) A – IV, B – II,  C – I,   D – III 

 

11. ‘ ’      ?   1 

 (A)  ()  (B)  

 (C)  (D)   
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8. Which of the options has correct identification of ‘P’, ‘Q’ and ‘R’ in the 

illustration of ‘Central Dogma’ given below ? 1 

   
 (A) P – Replication, Q – rRNA, R – Transcription 

 (B) P – Translation,  Q – mRNA,  R – Transcription 

 (C) P – Replication,  Q – mRNA,  R – Translation 

 (D) P – Transcription,  Q – mRNA,  R – Translation 

 

9. Who proposed the mutation theory in favour of organic evolution ? 1 

 (A) Weisman (B) Louis Pasteur 

 (C) Darwin (D) Hugo de Vries 

 

10. Study the following list of bioactive substances and their action : 1  

Bioactive Substance Role 

A. Statin I. Removal of oil stains 

B. Cyclosporin A II. Removal of clots from blood vessels 

C. Streptokinase III. Lowering of blood cholesterol 

D. Lipase IV. Immuno-suppressive agent 

 Select the option in which the bioactive substances are correctly matched 

with their action. 

 (A) A – II,  B – III, C – I,  D – IV (B) A – III, B – IV, C – II, D – I 

 (C) A – IV, B – I,   C – II, D – III (D) A – IV, B – II,  C – I,   D – III 

 

11. The ‘molecular scissors’ fall in the category of : 1 

 (A) Cleaving enzyme (B) Endonuclease 

 (C) Exonuclease (D) Restriction enzymes 
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12. ‘’ (ELISA)       – 1  

 (A)   (B) -  
 (C) -  (D) -  
 

   13  16        –     (A)          
 (R)                (A), (B), (C)  (D) 
    : 

 (A)  (A)   (R)      (R),  (A)    
   

 (B)  (A)   (R)   ,   (R),  (A)    
    

 (C)  (A)  ,   (R)    
 (D)  (A)  ,   (R)    
 

13.  (A) :      ‘ ’         1 

  (R) :                
 

14.  (A) :            1 

  (R) :           
 

15.  (A) :      ()   ()     1 

  (R) :  ()              
 

16.  (A) :   -          1 

  (R) :              
 

 –  
 

17.          ‘X’   ‘Y’        
            : 

 
  ‘X’   ‘Y’         ?     2 
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12. ELISA technique is based on the principle of 1 
 (A) DNA replication 
 (B) antigen-antibody interaction 
 (C) pathogen – antigen interaction 
 (D) antigen – protein interaction 
 
 Question Nos. 13 to 16 consist of two statements – Assertion (A) and          

Reason (R). Answer these questions selecting the appropriate option given 
below : 

 (A) Both (A) and (R) are true and (R) is the correct explanation of (A). 
 (B)  Both (A) and (R) are true and (R) is not the correct explanation of (A). 
 (C)  (A) is true, but (R) is false. 
 (D)  (A) is false, but (R) is true. 
 

13. Assertion (A)  : A given fig species can be pollinated only by its partner’ 
wasp.    1 

 Reason (R) : The wasp pollinates the fig inflorescence while searching for 
suitable egg laying sites. 

 

14. Assertion (A) : Plasmids are autonomously replicating circular extra- 
chromosomal DNA.   1 

 Reason (R)  : Plasmids are usually present in Eukaryotic cells. 
 

15. Assertion (A)  : Patents are granted by government to an inventor. 1 
 Reason (R)  : Patents prevents others from commercial use of an invention. 
 

16. Assertion (A)  : Some aquatic ecosystems have inverted biomass pyramids. 1 
 Reason (R) : More energy is required by the organisms occupying higher 

trophic levels. 
 

SECTION – B 
17. Study the graph given below that represents the changes in the thickening of 

the uterine wall in women ‘X’ and women ‘Y’ over a period of one month : 

 
 What does the graph with respect to woman ‘X’ and woman ‘Y’ indicate ? Give 

suitable reason.    2 
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18. (a)            ?  

 (b)       ()         
 ?    2  1 = 2 

 

19. (a)        ()           
            ? 

 (b)                , 
              ? 
      2  1 = 2 

 

20. (a)             2 

 

 (b)         ( )     2 
 

21. (a) - -      2%    ,       
               

 (b)     -      2 
 

 –  

22.     /           
             3 

 

23. (a)   ‘A’       ‘AB’           
   ‘B’                 
()              (   
  )  

 (b)   ‘ABO’         3 
 

24. (a)   ‘A’, ‘B’  ‘C’      ,      ?     
       ?   2 

    
 (b) 1.5      (i)  ()  (ii)     () 

       1 
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18. (a) Intensely lactating mothers generally do not conceive. Why ?  

 (b) Our government has intentionally imposed strict conditions for MTP. 
Why ?     2  1 = 2 

 

19. (a) Name the source from which insulin was extracted in earlier times. Why 
is this insulin no more in use by the diabetic patients ?  

 (b) Why does the insulin synthesised in the human body undergo 
processing whereas the insulin produced by Eli Lilly company does not 
need to undergo any processing ? Explain. 2  1 = 2 

 

20. (a) Differentiate between grazing food chain and detritus food chain. 2 

OR 

 (b) Explain Brood parasitism with the help of a suitable example. 2 

 

21. (a) Biodiversity hotspots cover less than 2% of Earth’s land area. Strict 
protection of these areas can reduce the rate of ongoing extinctions. 
Explain. 

 (b) Name any two hotspots in India.  2 

 

SECTION – C 

22. Draw a well labelled diagram of sectional view of male 
gametophyte/microspore of an angiosperm and write the functions of any two 
parts labelled. (Any four labels).   3 

 

23. (a) A man with blood group ‘A’ marries a woman with blood group ‘AB’. The 
first child born to them has blood group ‘B’. Work out a cross to find the 
genotype of the father. Give the possible blood groups and their 
genotypes of the children that could be born to this couple. (Use a 
Punnet square).  

 (b) State the basis of ‘ABO’ blood grouping in humans. 3 

 

24. (a) Whose skulls ‘A’, ‘B’, and ‘C’ are shown below ? Which of the two are 
more similar to each other ?   2 

    
 (b) Name the (i) ape like (ii) man like primates that existed 1.5 million 

years ago.    1 
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25. (a) (i)                 

    
  (ii)          ? 

  (iii)               ? 3  1 = 3 

 

 (b)                 
               3 

 

26.            

 (a)   () 

 (b)    (  ) 3 
 

27.              

   
 (a)    ‘A’  ‘D’    

 (b) ‘B’     ? 

 (c)   ‘C’   ?        

 (d)            3 
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25. (a) (i) Name the group of drugs whose skeletal molecule is shown below :   

    
  (ii) How are such drugs consumed ? 

  (iii) Name the human body organ affected by the consumption of these 
drugs.    3  1 = 3 

OR 

 (b) Draw a schematic diagram of an antibody molecule and label               
any 4 parts. Mention their chemical nature. Name the cells which 
produce them.   3 

 

26. Explain the role of the following during the sewage treatment : 

 (a) flocs 

 (b) anaerobic sludge digester   3 
 

27. Study the steps shown below, that are carried during a specific technique :  

   
 (a) Identify the steps ‘A’ and ‘D’ in the diagram. 

 (b) What does ‘B’ represent ? 

 (c) Write what is ‘C’ ? Name its source organism. 

 (d) Mention the use of this technique in molecular diagnostics. 3 
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28.            

 (a)      

 (b)     

 (c)        3 

 

 –  (  ) 

  29  30         3        
     

29.                    
       -          
                    
 ()      

                 : 

 

 (a)   ‘A’  ‘B’      1 

 (b)                  1 

 

 (b)   ‘A’     ‘B’           
      1 

 (c) (i)        “ ()”    ? 

  (ii)      ()             
     ?    1 + 1 
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28. Explain the role of transgenic animals in :  

 (a) Production of Biological products 

 (b) Studying diseases 

 (c) Chemical safety testing    3 

 

SECTION – D (Case Based Questions) 

Question No. 29 and 30 are case based questions. Each question has 3 sub-

questions with internal choice in one sub-question. 

29. Populations evolve to maximise their reproductive fitness in the habitat in 

which they live. Ecologists suggest, the life history of organisms have evolved 

in relations to the constraints imposed by the biotic and abiotic components 

of the habitat in which they live. This gets reflected in the population growth 

pattern of all organisms including humans. 

 Study the population growth curves shown in the given graph and answer 

the questions that follow : 

   

 (a) Identify the growth curves ‘A’ and ‘B’. 1 

 (b) Mention what does the dotted line in the graph indicate and state its 

importance also.   1 

OR 

 (b) Growth curve ‘B’ shows a different pattern from that of growth curve ‘A’. 

Justify giving one reason.   1 

 (c) (i) Which one of the two curves is more “realistic” and why ?  

  (ii) Which one of the two curves is relevant in present days with 

respect to human population in our country and why ? 1 + 1  
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30.      

               8,000 
  ,                
      400          
 1200      

 (a)             400  

     ()           
         1 

 (b)          8000     
          400    
   ()    2 

 (c)  ()   ()  DNA     
        1 

 

 (c)               1 

  

 –  

31. (a)                  : 

 

  (i)             
       

  (ii)             ( )  
         5 

 
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30. Read the following passage : 

 Generally, in eukaryotic cells the average length of a transcription unit along 

a DNA molecule is about 8,000 nucleotides, so the RNA product of the 

transcription is also that long. But it only takes about 1200 nucleotides from 

the above RNA product to translate average sized polypeptide of 400 Amino 

acids. 

 (a) Name this RNA product transcribed from the DNA that subsequently 

translates into a polypeptide of 400 amino acids. Mention the enzyme 

responsible for transcribing this type of RNA from the DNA. 1 

 (b) Name and explain the process the RNA molecule transcribed from 8000 

nucleotide long DNA undergoes to be able to translate a polypeptide of 

400 amino acids.   2 

 (c) Write the number of RNA polymerases involved in the transcription of 

DNA in a prokaryote and eukaryotes. 1 

OR 

 (c) Mention the difference in the site of transcription in a prokaryote and 

eukaryote cell.   1 
 

SECTION – E 

31. (a) The given diagram shows the sectional view of a seminiferous tubule of 

Human testis : 

 

 (i) Name and describe the process depicted in the diagram which results in 

the development of spermatozoa.   

 (ii) Identify the cell where you are seeing a cluster of spermatozoa attached 

in the diagram. Write the function of the cell. 5 

OR 
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(b) 

     ()           

 (i)    ‘A’  ‘B’        1 

 (ii)             

  (1)   

  (2)      2 

 (iii)     ‘  ’            
 ,      2 

 

32. (a)                 
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(b) 

 Observe the picture of Commelina plant bearing two types of flowers given 
above. 

 (i) Identify the two types of flowers labelled ‘A’ and ‘B’ in the picture. 1 

 (ii) Compare the two types of flowers with reference to :  

  (1) Characteristic feature 

  (2) modes of pollination   2 

 (iii) List any two ‘out breeding devices’ in flowering plants. Explain why do 
plants develop such devices.   2 

 

32. (a) Study the schematic diagram given below and answer the questions 
that follow : 
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  (i)   m   ‘X’  ‘ X ’         

               

     1½  

  (ii)  ()    ,   ()   

           1½ 

  (iii)               

    ?   2 

 

 (b)  (i)    ‘   (  )       

 ?    1 

  (ii)            2 

  (iii)        ()     ( 

 )   ()        2 

 

33. (a)                    

        5 

 

 (b)  (i)               

    ?   2½  

  (ii)                 

                  2½ 

_______________   
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  (i) Identify the polarity from ‘X’ to ‘ X ’ in the mRNA segment shown. 

Mention how many more amino acids can be added to the 

polypeptide that is being translated and why. 1½  

  (ii) Write the initiating codon for translation, its anticodon and the 

amino acid it codes for.   1½ 

  (iii) Explain the charging of an adaptor molecule. Why this molecule 

needs to be charged ?   2 

OR 

 (b) (i) Why is sickle-cell anaemia, a human blood disorder so named ? 1 

  (ii) Explain the genetic basis that results in the expression of this 

disorder.   2 

  (iii) Work out a cross to explain how normal parents may have a sickle-

cell anaemic child.   2 

 

33. (a)  Describe the life cycle of HIV from the time of its entry into the human 

body till full blown AIDS sets in.  5 

OR 

 (b)  (i) Write the symptoms of malaria in human and explain what causes 

these symptoms.   2½  

  (ii) Describe the different steps in the sexual mode of reproduction in 

the life cycle of a malarial parasite from the time of its initiation 

till where it is completed and ready to start a fresh cycle. 2½ 

_______________ 
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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) 

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. 



  

57(B)-11 10 

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 
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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 

 

 


