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IÊS> H$ 

1 16 1 16 1=16 

1. ZrMo {XE JE doZ AmaoI H$m AÜ``Z H$a P, Q, R Ho$ {bE ghr CXmhaUm| dmbo {dH$ën H$m 
M`Z H$s{OE :    

 
 

 P Q   R 

(A) Aa§S>   ß`mO   Johÿ±   

(B) go_ Aa§S>       

(C) _Q>a    MZm    Om¡    

(D) Zm[a`b   a~a _y±J\$br 
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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. Refer to the Venn diagram given below. Select the option with correct 
examples P, Q, and R : 

 
 

P Q R 

(A) Castor Onion Wheat 

(B) Bean Castor Maize 

(C) Pea Gram Barley 

(D) Coconut Rubber Groundnut 
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2. 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 

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

(A)  (B) AmH$s© (AmÚ)  

(C) agm`Z-  (D)  

4. {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 

5. _Zwî` g{hV g^r H$eoéH$s O§VwAm| Ho$ «̂yU _| {ga Ho$ R>rH$ nrN>o Adeofr Jb\
ûm¥§Ibm {dH${gV hmoVr h¡, naÝVw `h Ho$db _N>{b`m| (_Ëñ`) _| hr {H«$`merb A§J hmoVo h¢ 
VWm AÝ` g^r H$eoéH$s OÝVwAm| _| do \o$\  H$WZ H$mo 
àñVm{dV H$aZo dmbo d¡km{ZH$ H$m Zm_ h¡ : 

(A) S>m{d©Z  (B) bm_mH©$ 

(C) AZ}ñQ> hoH$b  (D) _|S>b  

6. {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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2. 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 

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

(A) Cyanobacteria (B) Archaebacteria 

(C) Chemosynthetic bacteria (D) Heterotrophic bacteria 

4. 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 

5. The scientist who proposed that embryos of all vertebrates including 
humans develop a row of vestigial gill slits behind the head but it is a 

functional organ only in fish and replaced by lungs in all other 
vertebrates   

(A) Darwin  (B) Lamarck 

(C) Ernst Haeckel  (D) Mendel  

6. 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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7. EobOu` AZw{H«$`m Ho$ Xm¡amZ, à{VOZ Ho$ IgE 
h¡ ? 

(A) B§Q>a\o$am°Z (B) {hñQ>m_rZ 

(C) {hn¡[aZ  (D) Eogr{Q>bEo_rZ 

8. {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)  

9. 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_ 

10. 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   >  

11. ñQ>¡Zbo H$mohoZ d ha~Q>© ~mò a Zo àW_ r-S>rEZE Ho$ {Z_m©U Ho$ {bE {ZåZ{b{IV _| go {H$g 
?        

(A)   
(B) ñnr. 
(C)   
(D)    

12. EH$ Vmbm~ Ho$ nm[aV§Ì _| EH$ go A{YH$ nmofU ñVa na {dÚ_mZ Ord h¡ :    

(A) _Ëñ` (_N>br) (B) _|T>H$ 

(C) àm{UßbdH$ (D) nmXnßbdH$  
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7. During an allergic reaction, the binding of antigen to IgE antibodies 
initiates release of :   

(A) Interferon (B) Histamine 

(C) Heparin (D) Acetylamine 

8. 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 

9. 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 

10. 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 

11. Which one of the following bacteria were used by Stanley Cohen and 
Herbert Boyer to accomplish the construction of the first rDNA ?     

(A) Agrobacterium tumefaciens   

(B) Mycobacterium sp. 

(C) E. coli   

(D) Salmonella typhimurium  

12. The organism that occupies more than one trophic level in a pond 
ecosystem is : 

(A) Fish (B) Frog 

(C) Zooplankton (D) Phytoplankton 
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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) : ^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    

14. (A) : OrZ àdmh go AmZwd§{eH$ {d{^ÝZVm _| d¥{Õ hmoVr h¡ &    
(R) : {H$gr àmßVH$Vm© g_pîQ> _| ZE Eobrb H$s `mÑpÀN>H$ à{dpîQ> VWm CZH$m 

XmVm g_pîQ> go hQ>mZm Eobrb H$s Amd¥{Îm H$mo à^m{dV H$aVm h¡ &  
15. (A) : h_mao Xoe H$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¢ &  

16. (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¡ & 

IÊS> I 
17. 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 
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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) : 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.   

14. Assertion (A) : Gene flow increases genetic variations. 
Reason (R) : The random introduction of new alleles into a recipient 

population and their removal from donor population 
affects allele frequency. 

15. 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. 

16. 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. 

SECTION B 

17. 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 
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18. bwB©g nmíMa Ûmam {H$E JE à`moJ H$mo ZrMo {XE JE AmaoI Ûmam Xem©`m J`m h¡ & Bg à`moJ 
H$s ì`m»`m H$s{OE VWm CgH$m {ZîH$f© {b{IE &      2 

                         

19. ZrMo Xr JB© Vm{bH$m _| VWm H$mo nhMm{ZE :      4
2

1
=2 

  

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

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

20. (H$) {d{^ÝZ àH$ma Ho$ nZra (MrµO) AnZo A{^bmj{UH$ JR>Z g§aMZm, gwJ§Y VWm 
ñdmX go nhMmZo OmVo h¢, `h {d{eîQ>Vm Cn`moJ {H$E JE gyú_Ordm| go AmVr h¡ &  
Xmo g_w{MV CXmhaUm| H$s ghm`Vm go Bg H$WZ H$m g_W©Z H$s{OE &     2 

 AWdm 
 (I) {ZåZ{b{IV Vm{bH$m _| A, B, C VWm D H$mo nhMm{ZE :   2 

 òmoV nm¡Yo H$m 
d¡km{ZH$ Zm_ 

S´>J hm{ZH$maH$ à^md/eara H$m 
à^m{dV ^mJ 

1.  A AdgmXH$/eara Ho$ àH$m`m] 
H$mo Yr_m H$aVr h¡    

2.  B C 

3.  H$moHo$Z D 
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18. Given below is an illustration of the experiment performed by Louis 
Pasteur. Explain the experiment and its conclusion. 2 

                         

19. 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 

20. (a) Different varieties of cheese are known by their characteristic 
texture, flavour and taste, the specificity coming from the microbes 
used.  Support this statement with the help of two suitable 
examples.     2 

   OR 

 (b) Identify A, B, C and D in the following table : 2 

 Scientific name of 
source plant 

Drug Harmful effects / Body part 
affected 

1. Papaver somniferum A Depressant/slows down body 
functions 

2. Cannabis sativa B C 

3. Erythroxylum coca Cocaine D 
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21. 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>̀ y~ ~o~r) H$m ©̀H«$_ ^r 

?     2 

IÊS> J 

22. (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
 

23. (H$) ZrMo {XE JE {MÌ H$mo nhMm{ZE VWm Cg CnH$aU H$m Zm_ {b{IE {OgHo$ Ûmam Bgo 

XoIm J`m &  1 

 

 (I)  {Zê${nV H$aVr h¢ ? ì`m»`m H$s{OE {H$ do 

   2 

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

h¡) & ? 

AnZo CÎma H$s Ý`m`g§JVVm {gÕ H$aZo hoVw EH$ H«$m°g ~ZmBE &     3 
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21. 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 

SECTION C 

22. (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  

23. (a) Identify the picture given below and name the tool under which it 
was viewed.  1 

 

(b) What do the dark spots represent in the picture ? Explain how and 
why are they formed. 2 

24. 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 
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25. {XE JE {MÌ _| A VWm B H$mo nhMm{ZE & 

 eara Ho$ à{Vajm V§Ì _| CZH$s ŷ{_H$m H$s ì`m»`m H$s{OE &     3 

 

26. (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 

27. _{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 

28. (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 
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25. Identify A and B in the diagram below.  
 Explain their role in the immune system of the body. 3 

 

26. (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 

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

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

28. (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 
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IÊS> K 

29 30 3 
 

29.  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 
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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 following passage and answer the questions that follow. 4 

       India
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$) (i) _mZd _mXm (ñÌr) _| «̂yU H$s Cg AdñWm H$m Zm_m§{H$V {MÌ ~ZmBE {OgHo$ 

A§Vam}nU Ho$ \$bñdê$n gJ ©̂Vm hmoVr h¡ & 1
2

1  

 (ii) A§Vam}nU Ho$ ~mX «̂yU _| hmoZo dmbo n[adV©Zm| H$m (1) Anam Ho$ ~ZZo VH$ 

VWm (2) VrZ OZZ ñVam§o _| {d ô{XV hmoZo VH$ H$s AdñWm H$m dU©Z  

H$s{OE & 2 

 (iii) {ZåZ{b{IV H$s ŷ{_H$m H$m CëboI H$s{OE :  1
2

1  

 (1) Anam 

 (2) VrZ OZZ ñVa 

 AWdm  

 (I) (i) VWm  O¡go nm¡Yo nmaJUH$Vm© H$s AZwnpñW{V Ho$ ~mdOyX 
^r ~rOm| H$s CËn{Îm gw{ZpíMV H¡$go H$aVo h¢ ? g§Vao Ho$ ~rO H$mo _a

?   1 

 (ii) Amd¥V~r{O`m| Ho$ {bE ~rO ~ZZo ({Z_m©U) Ho$ Mma bm^m| H$m CëboI 
H$s{OE & 2 

 (iii) EH$ Amd¥V~rOr Ho$ EH$ {Zfo{MV ŷ«UH$mof (nwQ>r) H$m {MÌ ~ZmH$a {H$Ýht 
Mma ^mJm| Ho$ Zm_ {b{IE & 2 

32. (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  
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SECTION E 

31. (a) (i) Draw a labelled diagram of the embryonic stage that gets 
implanted in the human female leading to pregnancy. 1

2

1
 

 (ii) Explain the changes that the different parts of the embryo 
undergo after implantation up till (1) Placenta formation and 
(2) formation of three germ layers. 2 

 (iii) Mention the role of the following :  1
2

1
 

(1) Placenta 

(2) Three germ layers  

   OR 

 (b) (i) Why do plants like Viola and Oxalis give assured seed sets 
even in the absence of pollinators ? When an orange seed is 
squeezed, many embryos of different shapes and sizes are 
observed. Why ?  1 

(ii) Mention four advantages of seed formation to angiosperms. 2 

(iii) Draw a diagram of a fertilized embryo sac of an angiosperm 
and label any four parts.  2 

32. (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 
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(I) ZJam| Ed§ eham| go à{V{XZ dm{hV _b EH$ ~hþV ~  _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 

33. (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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(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 

33. (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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