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

narjmWu àíZ-nÌ H$moS> >H$mo CÎma-nwpñVH$m Ho$ 
_wI-n¥ð >na Adí` {bIo§ & 
Candidates must write the Q.P. Code 
on the title page of the answer-book. 

Series SQR1P/1   SET-1 

  àíZ-nÌ H$moS>        
 Q.P. Code   

amob Z§. 
Roll No. 
 

 

 
 ZmoQ>  NOTE 
(I) H¥$n`m Om±M H$a b| {H$ Bg àíZ-nÌ _o§ _w{ÐV 

n¥ð> 23 h¢ & 
(I) Please check that this question paper 

contains 23 printed pages. 

(II) H¥$n`m Om±M H$a b| {H$ Bg àíZ-nÌ _| 
>33 àíZ h¢ & 

(II) Please check that this question paper 
contains 33 questions. 

(III) àíZ-nÌ _| Xm{hZo hmW H$s Amoa {XE JE 
àíZ-nÌ H$moS H$mo narjmWu CÎma-nwpñVH$m Ho$ 
_wI-n¥ð> na {bI| & 

(III) Q.P. Code given on the right hand 
side of the question paper should be 
written on the title page of the 
answer-book by the candidate. 

(IV) H¥$n`m àíZ H$m CÎma {bIZm ewê$ H$aZo go 
nhbo, CÎma-nwpñVH$m _| àíZ H$m H«$_m§H$ 
Adí` {bI| & 

(IV) Please write down the serial 
number of the question in the 
answer-book before attempting it. 

(V) Bg  àíZ-nÌ  15 {_ZQ >H$m 
g_` {X`m J`m h¡ &  àíZ-nÌ H$m {dVaU 

10.15 ~Oo {H$`m OmEJm &  
10.15 ~Oo go 10.30 ~Oo VH$ N>mÌ Ho$db 
àíZ-
do CÎma-nwpñVH$m na H$moB© CÎma Zht {bI|Jo & 

(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 students will 
read the question paper only and 
will not write any answer on the 
answer-book during this period. 

Ord {dkmZ (g¡ÕmpÝVH$) 

BIOLOGY (Theory) 

: 3 : 70 
Time allowed : 3 hours Maximum Marks : 70 
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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 
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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 
        

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 



 

57/1/1-11 18 

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. 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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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 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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2. Cg {dH$ën H$mo Mw{ZE {Og_| _mZd _mXm (ñÌr) Ho$ OZZ MH«$ H$s n[aKQ>ZmAm| Ho$ ghr 

AZwH«$_ H$mo Xem©̀ m J`m h¡ : 

(i) E\$EgEM (FSH) H$m òdU 

(ii) A§S>moËgJ© 

(iii) nrVqnS> H$m dY©Z 

(iv) nwQ>H$ H$m dY©Z VWm A§S>OZZ   

(v) EbEM (LH) ñVa _| AmH$pñ_H$ d¥{Õ  

{dH$ën:  

(A) i iii v iv ii  (B) i iv v ii iii 

(C) iv i v iii ii  (D) v ii iii iv i 

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. {d{eîQ> Bt Ord {df Otg Omo H$nmg Ho$ nm¡Ym| H$mo H$nmg JmobH$ eb^ H¥${_`m| Ho$ à{V 
gwajm àXmZ H$aVo h¢, dh Otg h¢ :    $ 
(A) I Egr VWm II E~r  (B) I E~r VWm I ~rgr 
(C) II Egr VWm I Egr (D) II E~r VWm I E~r  

5. ZrMo Xr JB© Vm{bH$m _| Hw$N> Eo_rZmo Aåb VWm CZgo g§~§{YV E_AmaEZE H$moS>m°Z {XE JE  
h¢ : 

  

\o${ZbEboZrZ UUU 
bmBgrZ AAG 
Am{O©ZrZ CGA 
EboZrZ GCA 

Cg S>rEZE AZwH«$_ H$m M`Z H$s{OE Omo {ZåZ{b{IV nm°brnoßQ>mBS> AZwH«$_ H$m H$moS> 
{ZYm©[aV H$aoJm :  
nm°{bnoßQ>mBS> : EboZrZ  Am{O©ZrZ  bmBgrZ  \o${ZbEboZrZ 

(A) CGT GCT TTC AAA (B) CGT GCT TTC TTT 
(C) CGU GCU UUC AAA (D) CGU GCU UUC TTT 
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2. Select the option that has the correct sequence of events of human female 
reproductive cycle : 

(i) Secretion of FSH 

(ii) Ovulation 

(iii) Growth of corpus luteum 

(iv) Growth of follicle and oogenesis  

(v) Sudden increase in LH  

Options : 

(A) i iii v iv ii  (B) i iv v ii iii 

(C) iv i v iii ii  (D) v ii iii iv i 

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

(A) Cyanobacteria (B) Archaebacteria 

(C) Chemosynthetic bacteria (D) Heterotrophic bacteria 

4. The specific Bt toxin genes which protect the cotton plants against the 
cotton bollworms are :   

(A) Cry-I Ac and Cry-II Ab (B) Cry-I Ab and Cry-I Bc 

(C) Cry-II Ac and Cry-I Ac (D) Cry-II Ab and Cry-I Ab  

5. Listed below are some amino acids and their corresponding mRNA 
codons :  

Amino acid mRNA codons 
Phenylalanine UUU 

Lysine AAG 
Arginine CGA 
Alanine GCA 

 Select the DNA sequence that would code for the following polypeptide 
sequence : 

 Polypeptide : Alanine  Arginine  Lysine  Phenylalanine 

(A) CGT GCT TTC AAA (B) CGT GCT TTC TTT 

(C) CGU GCU UUC AAA (D) CGU GCU UUC TTT 
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6. {ZåZ{b{IV _| go {H$g nm¡Yo _| Za VWm _mXm nwîn XmoZm| EH$ hr nm¡Yo na nw{înV hmoVo h¢ VWm 
CZ_| gOmVnwînr namJU AWdm na{ZfoMZ g§^d h¡ ?    
(A) nnrVm (B) IOya (S>oQ> nm_)  

(C)  (D) nmbH$ 

7. {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 

8. {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    

9. 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   >  

10. {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)  

11. S>rEZE Q>oåßboQ> H$m Cn`moJ H$aHo$ nrgrAma àdY©Z _| 10 MH«$m| Ho$ Cnam§V {H$VZo ZE S>rEZE 
AUw {Z{_©V (O{ZV) hm|Jo ?       

(A) 512  (B) 1024 

(C) 2048  (D) 256   
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6. 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 

7. 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 

8. 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 

9. 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 

10. 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 

11. Using a DNA template, how many new DNA molecules would be 
generated after 10 cycles of amplification in PCR ? 

(A) 512 (B) 1024 

(C) 2048 (D) 256 
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12. ZrMo {XE JE Mma dº$ì`m|  Xmo ghr dº$ì`m| dmbo {dH$ën H$mo Mw{ZE :  

(i) EH$ {haU H$mo ImZo dmbm eoa VWm ImÚmÝZ H$mo ImZo dmbr Jm¡a¡`m nm[apñW{VH$s Ho$ 
AZwgma Cn^moº$m hmoZo Ho$ H$maU gÑe h¢ & 

(ii) na^jr Vmam_rZ  Hw$N> AH$eoé{H$`m| H$s OmVr` {d{dYVm H$m AZwajU 
H$aZo _| ghm`H$ h¡ & 

(iii) na^jr A§VV: {eH$ma Om{V`m| H$m {dbmonZ H$a XoVo h¢ & 

(iv) nm¡Ym| Ûmam {ZH$moQ>rZ VWm ñQ´>rMZrZ agm`Zm| H$m {Z_m©U CnmnM`r {dH$ma h¢ & 

(A) (i) VWm (iii) (B) (ii) VWm (iv) 

(C) (i) VWm (ii)  (D) (iii) VWm (iv) 

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) :  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¡ & 

14. (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¢ &  

15. (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 &   
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12. Read the four statements given below and select the option having two 
correct statements :  

(i) A lion eating a deer and a sparrow feeding on grains are 
ecologically similar in being consumers.  

(ii) Predator starfish Pisaster helps in maintaining species diversity of 
some invertebrates. 

(iii) Predators ultimately lead to extinction of prey species. 

(iv) Production of chemicals nicotine and strychnine by plants are 
metabolic disorders. 

(A) (i) and (iii) (B) (ii) and (iv) 

(C) (i) and (ii) (D) (iii) and (iv) 

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) : 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.  

14. 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.  

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

Reason (R) : Linked genes do not undergo independent assortment. 
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16. (A) : ES>rE OrZ H$s H$_r hoVw OrZ {M{H$Ëgm Ho$ {bE àmapå^H$ ^«yUr` AdñWm 
_| g{H«$` ES>rE gr-S>rEZE Otg bgrH$mUwAm| _| à{dîQ> H$amZm Amdí`H$ 
h¡ & 

(R) : «̂ yUr` AdñWm _| H$mo{eH$mE± A_a Am¡a {d ô{XV hmoVr h¢ VWm BZH$m 
hñVH$m¡eb AmgmZ hmoVm h¡ &    

IÊS> I 

17. AmnH ? AnZo 
CÎma H$s Ý`m`g§JVVm {b{IE & {H$gmZm| Ho$ {bE Ag§JOZZ Ho$ bm^m| H$m CëboI H$s{OE &  2 

18. (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 

 

(i) ? 1
2

1    

(ii) ? 
2

1  

  AWdm 
(I) 

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

19. 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 

 
20. 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 
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16. Assertion (A) : Functional ADA cDNA genes must be inserted in the 
lymphocytes at the early embryonic stage in gene therapy 
for ADA deficiency.  

Reason (R) : Cells in the embryonic stage are immortal, differentiated 
and easy to manipulate.   

 

SECTION B 

17. Do you think apomixis can be compared to asexual reproduction ? Justify 
your answer. State the benefits of apomixis to the farmers. 2 

18. (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 

19. 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 

 

20. 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 



 

57/1/2-11 12 

21. gZ² 1920 _| Am°ñQ´>o{b`m _| EH$ {d{eîQ> Om{V Ho$ nm¡Yo H$mo à{dîQ> H$am`m J`m Am¡a H$mbm§Va 

àjoÌ> _| \¡$b J`m &       

(H$) Am°ñQ´>o{b`m _| à{dï> H$amE JE Cg nm¡Yo H$m Zm_ VWm CgH$s A{Z §̀{ÌV d¥{Õ Ho$ 
H$maU H$m CëboI {b{IE &   1 

(I) Bg AmH«$m_H$ nm¡Yo H$mo {H$g àH$ma {Z §̀{ÌV {H$`m J`m, CëboI H$s{OE &    1

IÊS> J 

22. (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«$`m H$mo àX{e©V H$s{OE & 1 

23. 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>   

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  

 
dmbm _b 
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21. A specific plant species was introduced into Australia in 1920 and later it 
became invasive spreading over millions of hectares of rangeland. 

(a) Name the plant that was introduced into Australia and mention 
the reason for its uncontrollable growth. 1 

(b) State how its spread was eventually brought under control. 1 

SECTION C 

22. (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 
 

23. 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 

 



 

57/1/2-11 14 

24. _{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 

25. (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
 

26. ZrMo {XE JE {MÌ _| EH$ amoJr Ho$ é{Ya Ambon H$m gyú_Xeu Ûmam Amd{Y©V Ñí` Xem©`m 

J`m h¡ &     

 

(H$) é{Ya Ambon Ûmam {ZX{e©V amoJ H$m Zm_ {b{IE & Bg amoJ Ho$ A{^bjU VWm 
H$maU {b{IE &   1 

(I) g_w{MV H«$m°g H$s ghm`Vm go amoJ ({dH$ma) Ho$ d§emJ{V n¡Q>Z© H$s ì`m»`m H$s{OE & 2 

27. (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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24. Explain the mode of action of contraceptive pills taken by human 
females. Mention the schedule to be followed for effective outcome. 3 

25. (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
 

26. Given below is a picture that shows the magnified blood smear of a 
patient under a microscope.     

 
(a) Name the disease the blood smear is indicative of. Write the 

symptoms of the disease and its cause. 1 

(b) Explain the inheritance pattern of the disease with the help of a 
suitable cross.  2 

27. (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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28. (H$) (BH$mB©) _| ì`º$ 
{H$`m OmVm h¡ &      1

2

1   
(I) Hw$N> nm[apñW{VH$s{dkm| Zo XoIm (ào{jV {H$`m) {H$ amOñWmZ _| EH$ ñWmZ H$s 

àmW{_H$ CËnmXH$Vm Ho$ab Ho$ {H$gr {d{eîQ> ñWmZ H$s VwbZm _| H$_ h¡ & ì`m»`m 
&    1

2

1  
IÊS> K 

29 30 3 
 

29. 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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28. (a) State what is primary productivity and mention its units. 1
2

1
 

(b) Some ecologists observed that primary productivity of a place in 
Rajasthan was low as compared to a particular place in Kerala. 

Explain why. 1
2

1
 

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. 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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30.  4 

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

H$m g§J«h H$aZo _| gOJ/{Okmgw aho h¢ & Xþ{Z`m Ho$ VrZ AbJ-AbJ joÌm| _| ñVZYm[a`m| Ho$ 

 

J«m\$ Ûmam Xem©̀ m J`m h¡ :   

 

 (H$) ~ma J«m\$ _| joÌ III ? 1 

                                 AWdm 

 (H$) ~ma J«m\$ _| joÌ I ? 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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30. 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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IÊS> L> 
 

31. (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$s ^y{_H$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 ~  _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  h¢ ? 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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SECTION E 

31. (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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32. (H$) d§emJ{V Ho$ AZoH$ n¡Q>Z© _|S>b Ûmam ì`m»`m{`V d§emJ{V Ho$ n¡Q>Z© go gwñnîQ> {dMbZ 

Xem©Vo h¢ & Bg àH$ma Ho$ {H$Ýht Mma d§emJ{V n¡Q>Zm] H$s gyMr ~ZmBE VWm {H$Ýht VrZ 

H$s ì`m»`m àË òH$ Ho$ EH$-EH$ CXmhaU H$s ghm`Vm go H$s{OE &   2+3 

 AWdm  
(I) (i) ZrMo {XE JE H$moqS>J aÁOwH$ Ho$ gmW EH$ AZwboIZ BH$mB© ~ZmH$a Zm_m§{H$V  

H$s{OE : 2 

    
  (ii) H$moqS>J aÁOwH$ H$~ Q>oåßboQ> aÁOwH$ ~Z OmVr h¡ ? 1 

  (iii) EH$ {ÛHw§$S>br S>rEZE AUw EH$b aÁOwH$ AmaEZE 
H$aVm h¡ ? 2 

33. (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
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32. (a) Many patterns of inheritance deviate considerably from the pattern 
of inheritance as explained by Mendel. List any four such 
inheritance patterns and explain any three with the help of an 
example each.     2+3 

    OR 

 (b) (i) Construct a transcription unit with a coding strand given 
below with proper labelling :  2 

    

  (ii) When does a coding strand become a template strand ? 1 

  (iii) Why does a double-helix DNA molecule transcribe into a  
single-stranded RNA molecule ?  2 

33. (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  
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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. 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  



 

57/1/3-11 6 

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 



 

57/1/3-11 19 P.T.O. 

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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: 

: 

(i) 33 

(ii)  

(iii) 1 16 (MCQ)

(iv) 17 21 (VSA)

(v) 22 28 (SA)

(vi) 29 30 

(vii) 31 33 (LA)

(viii) 1 1 

2 3 

(ix) 

IÊS> H$ 

1 16 (MCQ) 16 1=16 

1. {ZåZ{b{IV àH«$_m| _| go {H$g àH«$_ Ho$ n[aUm_
h¢ ?     

(i)  CËn[adV©Z   

(ii) AY©gyÌU I Ho$ Xm¡amZ ñdV§Ì Anì ỳhZ   

(iii) AY©gyÌU II Ho$ Xm¡amZ ñdV§Ì Anì ỳhZ  

(iv) ẁJbr H$m {d{Z_`  

(a) Ho$db (iv) 

(b) (ii) VWm (iv) 

(c) (i), (ii) VWm (iii) 

(d) (i), (ii), (iii) VWm (iv)  
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General Instructions : 

Read the following instructions carefully and strictly follow them : 

(i) This question paper contains 33 questions. All questions are compulsory.  

(ii) This question paper is divided into five sections  Section A, B, C, D and E.  

(iii) In Section A  Questions no. 1 to 16 are multiple choice (MCQ) type questions, 
carrying 1 mark each.   

(iv) In Section B  Questions no. 17 to 21 are very short answer (VSA) type 
questions, carrying 2 marks each.  

(v) In Section C  Questions no. 22 to 28 are short answer (SA) type questions, 
carrying 3 marks each. 

(vi) In Section D  Questions no. 29 and 30 are case-based questions, carrying  
4 marks each.  

(vii) In Section E  Questions no. 31 to 33 are long answer (LA) type questions, 
carrying 5 marks each.   

(viii) There is no overall choice. However, an internal choice has been provided in  
1 question in Section B, 1 question in Section C, 2 questions in Section D and  
3 questions in Section E. A candidate has to attempt only one of the 
alternatives in such questions.   

(ix) Use of calculators is not allowed.  

SECTION A 

Questions no. 1 to 16 are Multiple Choice (MCQ) type Questions, carrying  
1 mark each.       16 1=16 

1. Which one of the following processes results in the production of 
recombinants in future generations ? 

(i) Mutation  

(ii) Independent assortment during meiosis I 

(iii) Independent assortment during meiosis II  

(iv) Crossing over of bivalents 

(a) (iv) only  

(b) (ii) and (iv) 

(c) (i), (ii) and (iii)  

(d) (i), (ii), (iii) and (iv) 
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2. ZrMo {XE JE ì`dñWmnH$ {Zê$nU _| Xem©E AZwgma Agr_H|$Ðr _| AZwboIZ àH«$_ _| 

gpå_{bV ñWb , \  VWm E§µOmB_ H$mo nhMm{ZE &  

 
 ñWb X  \  Y  E§µOmB_ Z  

(a) g_mnH {g½_m ( ) AmaEZE nm°br_aoµO $ 

(b) CÞm`H amo ( ) AmaEZE nm°br_aoµO $ 

(c) CÞm`H {g½_m ( ) AmaEZE nm°br_aoµO 

(d) CÞm`H  {g½_m ( ) S>rEZE nm°br_aoµO 

3. _mZd g_{îQ> H$s AdpñW{V H$mo ZrMo {XE JE _mZd Am ẁ {na¡{_S> Ûmam {Zê${nV {H$`m J`m 

h¡ :   

 

(a) KQ>Vr g_{îQ>   

(b) pñWa g_{îQ>  

(c) àgmar g_{îQ> 

(d) {dbwßV g_{îQ >  

 OÝ_moÎma 

 OZZj_ 

 OÝ_nyd© 
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2. Identify the region 
process of transcription in prokaryote as shown in the schematic 
representation given below. 

 

 
 Region  Factor Y  Enzyme Z  

(a) Terminator Sigma ( ) RNA polymerase 

(b) Promoter Rho ( ) RNA polymerase 

(c) Promoter Sigma ( ) RNA polymerase 

(d) Promoter Sigma ( ) DNA polymerase  

3. The status of the human population reflected in the human age pyramid 
given below is :  

 

(a) Declining population  

(b) Stable population 

(c) Expanding population  

(d) Extinct population 

 Post-Reproductive 

 Reproductive  

 Pre-Reproductive 
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4. Ord {dkmZ Ho$ {dÚm{W©̀ m| Zo AnZo ZJa (eha) Ho$ ~mha ~hZo dmbr EH$ ZXr Ho$ {d{eîQ> 
Ho$ ñVa \$ Ûmam 

{Zê${nV {H$`m & J«m\$ _| H$m¡Z-gm {~ÝXþ ZXr _| Aemo{YV Ob _b H$s à{d{îQ> ({dgO©Z) 
ñWbm| H$mo Xem©Vm h¡ ?   $  

 
(a) {~ÝXþ (i) (b) {~ÝXþ (ii) $  

(c) {~ÝXþ (iii) $  (d) {~ÝXþ (iv)>  

5. ZrMo Xmo ñV§^ {XE JE h¢ & ñV§^ I _| Mma E§µOmB_m| H$mo VWm ñV§^ II _| E§µOmB_m| Ho$ àH$m`m] 
H$s gyMr Xr JB© h¡ & {ZåZ{b{IV {dH$ënm| _| go H$m¡Z-gm {dH$ën E§µOmB_m| H$m CZHo$ g§~§{YV 
àH$m`m] go _ob H$mo ghr ê$n _| Xem©Vm h¡ ?$ 

 
 I

   
II

 

P. S>rEZE bmBJoµO i. S>rEZE Ho$ N>moam| go Ý ỳ
hQ>mVm h¡ 

Q.  ii. S>rEZE Q>oånboQ> na àmB_a H$mo {dñVm[aV 
H$aVm h¡ 

R. Q>¡H$ nm°br_aoµO  iii. S>rEZE IÊ  

S.  iv. S>rEZE H$mo {d{eîQ> ñWbm| na H$mQ>Vm h¡ 

    :  

(a) P-i, Q-ii, R-iv, S-iii (b) P-iv, Q-iii, R-ii, S-i 

(c) P-i, Q-iv, R-iii, S-ii (d) P-iii, Q-i, R-ii, S-iv 
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4. The graph plotted below is based on the data collected by biology 
students with respect to the levels of oxygen at the specific points in the 
river flowing outside their city. Which point in the graph indicates the 
entry of untreated sewage in the river ? 

  

(a) Point (i) (b) Point (ii) 

(c) Point (iii) (d) Point (iv) 

5. Given below are two columns. In Column I is the list of four enzymes and 
in Column II is the list of functions of the given enzymes. Which one of 
the following options shows the enzymes matched with their respective 
functions correctly ? 

 
Column I 
(Enzyme) 

 
Column II 
(Function) 

P. DNA Ligase i. Removes nucleotides from ends of 
DNA 

Q. Restriction exonuclease ii. Extends primer on a DNA template 

R. Taq polymerase iii. Joins the DNA fragments 

S. Restriction endonuclease iv. Cuts DNA at a specific position 

   Options :  

(a) P-i, Q-ii, R-iv, S-iii (b) P-iv, Q-iii, R-ii, S-i 

(c) P-i, Q-iv, R-iii, S-ii (d) P-iii, Q-i, R-ii, S-iv 
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6. S>rEZE A§Jw{bN>mnr VWm VrZ AÝ` ì`{º$`m| 1, 2 Am¡a 3 
Ho$ S>rEZE àmo\$mBbm| H$m AÜ``Z H$s{OE & {ZåZ{b{IV _| go H$m¡Z-
Ho$ g§̂ m{dV OZH$ hmoZo H$mo Xem©Vm h¡ ? 

  m      ì`{º$     ì`{º$      ì`{º$ 
    X           1           2          3 

   
(a) 1 VWm 2 (b) 2 VWm 3 

(c) 1 VWm 3 (d) Ho$db ì`{º$ 3 

7. {Oamµ\$ H$s JX©Z H$s b§~mB© Ho$ g§~§Y _| àmH¥${VH$ daU Ho$ àH«$_ H$mo ghr T>§J go n[a^m{fV 
H$aZo dmbo {dH$ën H$m M`Z H$s{OE :       

 
(a) ñWm`rH$maH$ daU  \$m| H$m CÎmadVu daU hmoVm h¡ &  
(b) {dXmaH$ daU  {H$ N>moQ>r VWm b§~r JX©Z dmbo {Oamµ\$m| H$m daU hmoVm h¡ &  
(c) {XemË_H$ daU  {H$ b§~r JX©Z dmbo {Oamµ\$m| H$m daU hmoVm h¡ & 
(d) ñWm`rH$maH$ daU  {H$ JX©Z H$s _Ü`_ b§~mB© dmbo {Oamµ\$m| H$m daU hmoVm  

h¡ &    



 

57/1/1  JJJJ Page 9 P.T.O.   

6. Study the DNA profiles obtained as a result of DNA fingerprinting of a 
g 

options shows  ? 

  Child  Individual Individual Individual 
    X           1           2          3 

   
(a) 1 and 2 (b) 2 and 3 
(c) 1 and 3 (d) Only individual 3 

7. Select the option that gives the correct description of the process of 
Natural Selection with respect to the length of the neck of giraffe. 

   
(a) Stabilising selection as giraffes with longer neck lengths are 

selected further.  
(b) Disruptive selection as giraffes with smaller and longer neck 

lengths are selected. 
(c) Directional selection as giraffes with longer neck lengths are 

selected.  
(d) Stabilising selection as giraffes with medium neck lengths are 

selected. 
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8. Cg {dH$ën H$m M`Z H$s{OE {Og_| 325 bKw~rOmUw OZH$ (_mV¥) H$mo{eH$mAm| Ho$ 

bKw~rOmUwOZZ àH«$_ Ûmam ~ZZo dmbo namJH$Um| H$s ghr g§»`m H$mo Xem©`m J`m h¡ &      

(a) 325  (b) 650 
(c) 1300  (d) 975 

9. ZrMo Xmo ñV§̂  {XE JE h¢ & ñV§^ I _| Mma J ©̂{ZamoYH$ ẁ{º$`m| Ho$ Zm_ {XE JE h¡§ VWm  

ñV§^ II _| BZ ẁ{º$`m| Ho$ J ©̂{ZamoYr VarH$m| H$mo Xem©`m J`m h¡ & Cg {dH$ën H$m M`Z 

H$s{OE {Og_| J ©̂{ZamoYH$ ẁ{º$`m| H$mo CZHo$ H$m`m] Ho$ gmW ghr T>§J go gw_o{bV {H$`m J`m 

h¡ &$ 

 
 I

   
II

 

P. {bßnog byn  i. A§S>moËgO©Z H$m g§X_Z   

Q. _ëQ>rbmoS> 375   ii. J^m©e` _| ewH«$mUwAm| H$s ^jH$mUw{H«$`m   

R. ËdMm Ho$ ZrMo A§Vam}n   iii. mZm  

S. ghobr  iv. J^m©e` J«rdm H$mo ewH«$mUwAm| H$m à{VamoYr ~ZmZm   

    :  

(a) P-ii, Q-iv, R-iii, S-i  

(b) P-i, Q-ii, R-iii, S-iv 

(c) P-iii, Q-i, R-iv, S-ii  

(d) P-iv, Q-iii, R-ii, S-i 

10. {ZåZ{b{IV _| go {H$g {dH$ën _| A§V:òmdr J«§{W H$m BgHo$ Ûmam òm{dV hm°_m}Z VWm àH$m ©̀ 
Ho$ gmW ghr T>§J go gw_ob {H$`m J`m h¡ ? 

 A§V:òmdr J«§{W  hm°_m}Z   àH$m ©̀   

(a) gQ>m}br H$mo{eH$mE±   Q>oñQ>moñQ>oam°Z   {ÛVr`H$ b¢{JH$ bjUm| H$m {dH$mg   

(b) Anam   EñQ́>moOZ    Xþ½Y òdU H$m g_ma§^Z    

(c) br{S>J H$mo{eH$mE±    E§S´>moOoZ    ewH«$mUwOZZ à{H«$`m H$m g_ma§̂ Z    

(d) A§S>me`   E\$.Eg.EM.   nwQ>H$s` {dH$mg H$m CÔrnZ H$aVm h¡   
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8. Choose the option that gives the correct number of pollen grains that will 
be formed after 325 microspore mother cells undergo microsporogenesis. 

(a) 325 (b) 650 

(c) 1300 (d) 975 

9. Given below are two columns. In Column I the names of four 
contraceptive devices are given and in Column II the modes of action of 
the contraceptives are given. Select the option where the contraceptive 
devices are correctly matched with their respective modes of action. 

 Column I 
(Contraceptive devices)  

Column II 
(Modes of action) 

P. Lippes loop  i. Inhibition of ovulation 

Q. Multiload 375 ii. Phagocytosis of sperms in uterus 

R. Subcutaneous 
Norplant  

iii. Causes thickening of cervical 
mucous 

S. Saheli  iv. Makes cervix hostile to sperms 

   Options :  

(a) P-ii, Q-iv, R-iii, S-i  

(b) P-i, Q-ii, R-iii, S-iv 

(c) P-iii, Q-i, R-iv, S-ii 

(d) P-iv, Q-iii, R-ii, S-i 

10. In which one of the following options does the endocrine gland correctly 

match with its hormonal secretion and its function ?  

 
Endocrine 
Gland Hormone Function 

(a) Sertoli cells Testosterone Development of secondary sexual 
characteristics 

(b) Placenta Estrogen Initiates secretion of milk 

(c) Leydig cells Androgen Initiates the production of sperms 

(d) Ovary FSH Stimulates follicular development 



 

57/1/1  JJJJ Page 12 

11. H$mohoZ VWm ~mo`a Ûmam 1972 _| H¥${Ì_ nwZ`m}JO S>rEZE Ho$ gd©àW_ {Z_m©U _| Cn`moJ {H$`m 
OmZo dmbm Ord Wm :      

(a)    (b)   

(c)   (d)    

12. {ZåZ{b{IV _| go {H$gZo {_{g{gnr {díd{dÚmb` Ho$ {M{H$Ëgm Ho$ÝÐ H$mo Kmd Ho$ ^aZo 

({M{H$Ëgm) Ho$ {bE hëXr Ho$ Cn`moJ  H$m noQ>oÝQ> A{YH$ma {XE OmZo H$mo MwZm¡Vr Xr ?   

(a) lr AO` \  (b) gwlr dÝXZm {edm 

(c) S>m°. doUwJmonmbZ$ (d) S>m°. Ama.E. _eobH$a $ 

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) : E.S>r.E. H$s H$_r Ho$ EH$ amoJr H$mo OrZ Xmof Ho$ CnMma hoVw AmZwd§{eH$V:$ 

{Z{_©V bgrH$mUwAm| H$mo gm_{`H$ A§Vamb na {Zdo{eV (à{dîQ>) H$amZm 

     

(R) : bgrH$mUw A_a h¢ &    

14. (A) : njr ~Jwbm Am¡a MmaU (Jm¡) new {ZH$Q> gmhM`© _| ahVo h¢, `h 

gh^mo{OVm H$m CËH¥$îQ> CXmhaU h¡ &     

(R) : O~ MmaU (Jm¡) new MbVo h¢ Vmo do dZñn{V H$mo {hbmVo h¢, {OgHo$ H$maU 

Cg_| go H$sQ> ~mha {ZH$bVo h¢ {OÝh| ~Jwbo ImVo h¢ AÝ`Wm H$sQ>m| H$mo 

Ty>± Zm  ~Jwbm| Ho$ {bE H${R>Z hmoVm &    
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11. The organism used in construction of the first artificial recombinant DNA 
by Cohen and Boyer in 1972 was : 

(a) E. coli (b) Salmonella typhimurium 

(c) Agrobacterium tumefaciens (d) Bacillus thuringiensis 

12. Who among the following challenged the patent right granted to the 
University 

 

(a) Mr. Ajay Phadke (b) Ms. Vandana Shiva 

(c) Dr. Venugopalan (d) Dr. R.A. Mashelkar 

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) : A patient of ADA deficiency undergoing treatment for 

gene therapy requires periodic infusion of genetically 

engineered lymphocytes.  

Reason (R) : Lymphocytes are immortal. 

14. Assertion (A) : A cattle egret and grazing cattle in close association is a 

classic example of commensalism.  

Reason (R) : As grazing cattle move through the field, they stir up and 

flush out insects from the vegetation that otherwise might 

be difficult for egrets to find and catch.  
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15. (A) : J¡a-Eoë~w{_Zg ~rOm| _| «̂yU {dH$mg Ho$ Xm¡amZ «̂yUnmof nyU©V: Cn^wº$ H$a 
{b`m OmVm h¡ & 

(R) : Aa§S>, _Q>a VWm go_ g^r J¡a-Eoë~w{_Zg ~rOm| Ho$ CXmhaU h¢ &  

16. (A) : H$~yVa O¡go n{j`m| _| _mXm {df_ ẁ½_H$s (hoQ>oamoJ¡_o{Q>H$) hmoVr h¡, O~{H$ 
Za g_`w½_H$s (hmo_moJ¡_o{Q>H$) hmoVo h¢ &     

(R) : H$~yVa _|, _mXm _| Z VWm W qbJ H«$mo_mogmo_ nmE OmVo h¢, O~{H$ Za _| 

ZZ qbJ H«$mo_mogmo_ hmoVo h¢ &         

IÊS> I 

17. ZrMo {XE JE {MÌ _| _mZd ^«yU Ho$ {dH$mg H$s EH$ AdñWm H$mo Xem©`m J`m h¡ & BgHo$ 

g§X ©̂ _| {ZåZ{b{IV àíZm| Ho$ CÎma Xr{OE :      

 

(H$) {MÌ _| {XImB© JB© _mZd «̂yUr` AdñWm H$mo nhMmZ H$a CgH$m Zm_ {b{IE & 

(I) EH$ _{hbm H$s gm_mÝ` J^m©dñWm _| BgH$s ghr AdpñW{V H$m CëboI H$s{OE &  

(J) Zm_m§{H$V VWm Xmo ^mJm| _| go àË òH$ H$m EH$-EH$ àH$m ©̀ {b{IE &  2 

18. (H$)   nwîn Ho$ ~rOmÊS> Ho$ {H$g {gao go VWm {H$g àH$ma namJ Z{bH$m «̂yUH$mof 

_| à{dîQ> hmoVr h¡ ?  

(I) namJ Z{bH$m _| CnpñWV Za Ho$ÝÐH$ (Za ẁ½_H$m|) Ho$ ^{dî` H$m CëboI H$s{OE &  2 

 Y 
 
 
 
 
 

 X 
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15. Assertion (A) : Endosperm is completely consumed during the 

development of embryo in ex-albuminous seeds. 

Reason (R) : Castor, pea and beans are all examples of ex-albuminous 

seeds. 

16. Assertion (A) : Birds like pigeon have heterogametic females whereas the 

males are homogametic. 

Reason (R) : In pigeons, females have Z and W sex chromosomes  

whereas males have ZZ sex chromosomes.   

SECTION B 

17. The diagram given below shows a developmental stage of human embryo. 

Answer the following questions with reference to it :  

 

 (a) Identify and name the human embryonic stage shown.  

(b) Mention its exact location in the normal pregnancy of a woman.  

(c) Write one function of each of the . 2 

18. (a) From which end of the ovule, and how does the pollen tube gain its 

entry into the embryo sac of a Hibiscus flower ?  

(b) State the fate of the male nuclei present in the pollen tube. 2 

 Y 
 
 
 
 
 

 X 
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19. (H$) (i) VWm g§aMZmAm| H$mo nhMmZ H$a CZHo$ 

Zm_ {b{IE :  

 

  (ii) O¡d-àm¡Úmo{JH$s Ho$ {d{^Þ à`moJm| _| CZHo$ _hÎd H$m CëboI H$s{OE &  2      

 AWdm 

(I) Cg àH«$_ H$s ì`m»`m H$s{OE {OgHo$ Ûmam EH$ OrdmUw H$mo{eH$m H$mo BgHo$ n[adoe 

go {dOmVr` S>rEZE H$mo àmßV H$aZo Ho$ {bE {Ûg§̀ moOr YZm`Z VWm Vmn àKmV 

(CnMma) Ûmam gj_  ~Zm`m OmVm h¡ &      2 

20. nm[apñW{VH$ {na¡{_S> (gyMr ñV§̂ ) h_| nm[apñW{VH$ V§Ì Ho$ ~mao _| _hÎdnyU© gyMZmE± àXmZ 

H$aVo h¢, naÝVw CZH$s ^r Hw$N> gr_mE± h¡§ & nm[apñW{VH$ {na¡{_S>m| H$s {H$Ýht Xmo gr_mAm| H$s 

gyMr ~ZmBE &          2 

21. Hw$b ŷ{_ joÌ Ho$ {bhmO go ^maV {díd H$m gmVdm± g~go {demb Xoe h¡ & Bg_| ^maV Ho$ 

Ob VWm ñWb joÌ gpå_{bV h¢ & ^maV H$m ŷ{_ joÌ {díd H$m {H$VZm à{VeV h¡ ? {\$a 

{H$g H$maU go ^maV {díd Ho$ 12 _hm{d{dY Xoem| _| go EH$ h¡ ? CëboI H$s{OE &      2 

IÊS> J 

22. Ho$db `moOZmË_H$ AmaoI H$s ghm`Vm go, BH$mo Ama dZ (EcoRI) Am¡a S>rEZE bmBJoµO  

à{V~§YZ  H$s {H«$`m Ûmam nwZ`m}JO S>rEZE Ho$ {Z_m©U Ho$ VrZ MaUm| H$mo  

Xem©BE &      3 

 (A) 
 (B) 
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19. (a) (i) 

image given below : 

 

 (ii) State their importance in various biotechnology experiments. 2 

   OR 

(b) Explain the process by which a bacterial cell can be made 

divalent cations and temperature treatment. 2 

20. Ecological pyramids give important information about the ecological 
system, but do have some limitations. List any two limitations of 
ecological pyramids.     2 

21. India is the seventh largest country in the world in terms of total land 
area including land and water. Write the value of the land area of our 
country (in terms of percentage) of the world. Mention then, what makes 
India one of the 12 mega diversity countries of the world. 2 

SECTION C 

22. With the help of a schematic diagram only, show in three steps,  
the formation of recombinant DNA by the action of restriction  
endonuclease  EcoRI and DNA ligase.   3 

 (A) 
 (B) 
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23. {MÌ _| {XE JE d§emdbr MmQ>© H$m AÜ``Z H$s{OE VWm g§~§{YV {ZåZ{b{IV àíZm| Ho$ CÎma 
Xr{OE : 

 
 

(H$) MmQ>© _| {XE JE {deofH$ à^mdr h¢ AWdm Aà^mdr ? AnZo CÎma Ho$ g_W©Z _| 
H$maU Xr{OE &   

(I) qbJ-ghb½Z ? AnZo CÎma Ho$ g_W©Z _| H$maU 
Xr{OE &  

(J)  H$s g§V{V g§»`m VWm Ho$ g§̂ m{dV OrZmoQ>mBn {b{IE &   3 

24. (H$) ñQ>o_ H$mo{eH$mAm| (_yb H$mo{eH$mAm|)  Ho$ A{^bjU {b{IE &        
(I) _mZdm| _| ñQ>o_ H$mo{eH$mAm|  H$mo H$hm± go àmßV {H$`m Om gH$Vm h¡ ?   
(J) _mZd amoJm| Ho$ CnMma _| ñQ>o_ H$mo{eH$mAm|  Ho$ H$moB© Xmo AZwà`moJ {b{IE &      3 

25. (H$) XþX©_ (_¡{b½Z¢Q>) A~w©X VWm gwX_ ({~ZmBZ) A~w©X _| {d ôX H$s{OE &         
(I) XþX©_ A~w©X Ho$ g~go S>amdZo JwU H$m Zm_ {bIH$a CgH$s ì`m»`m H$s{OE &      3 

26. An{eîQ>/ì`W© Ob H$mo H$_ àXÿ{fV ~ZmZo Ho$ {bE CgH$m dm{hV _b CnMma g§ §̀Ì _| 
CnMma {H$`m OmVm h¡ & Bg CnMma àH«$_ Ho$ g§X^© _| {ZåZ{b{IV H$s ì`m»`m H$s{OE :     3  
(H$) àmW{_H$ Amn§H$ (ñbO)   
(I) g{H«${`V Amn§H$  
(J) Adm`dr` Amn§H$ g§nm{MÌ (EoZmamo{~H$ ñbO S>mBO¡ñQ>a) 

27. (H$) AmYw{ZH$ ẁJrZ _mZd (dV©_mZ `wJ Ho$ _mZd) Ho$ Eogo Xmo ZadmZaJU (àmB_oQ²>g) 
nyd©Om| Ho$ Zm_ {b{IE Omo bJ^J 15 {_{b`Z df© nyd© {dÚ_mZ Wo &         

(I) Ordmí_ gmú`m| Ho$ AZwgma  {H$g g_`-H$mb _| Am¡a H$hm± ahVo  
Wo ?    

(J)   VWm   Ho$ ~rM Xmo A§Va {b{IE &       3 

 I         OZH$ 

 

  II 
 
 

  III 
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23. Study the given pedigree chart and answer the questions that follow. 

 

 (a) Is the trait given in the chart dominant or recessive ? Give reason in 
support of your answer.  

(b) Is this trait autosomal or sex-linked ? Give reason in support of 
your answer. 

(c) Write the possible genotypes of the children numbers 
the second generation. 3 

24. (a) .   

(b) From where can one obtain  in humans ? 

(c) State any two applications of stem cells  in curing human diseases. 3 

25. (a) Differentiate between malignant and benign tumours.   

(b) Name and explain the most feared property of a malignant tumour. 3 

26. Treatment of wastewater is done in a sewage treatment plant to make it 
less polluting. Explain the following with reference to this treatment 
process :      3 

 (a) Primary sludge  

(b) Activated sludge 

(c) Anaerobic sludge digesters 

27. (a) Name the two primate ancestors of the present day humans, who 
existed approximately about 15 million years ago. 

(b) According to geological records, when and where did 
Australopithecines live ?  

(c) Give two differences between Homo habilis and Homo erectus. 3 

Gen I        (Parents) 

 

 Gen II 
 
 

 Gen III 
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28. (H$) (i) {d{^Þ àH$ma H$s ghm`H$ OZZ àm¡Úmo{J{H$`m| _| Cn`moJ H$s OmZo dmbr Hw$N> 
VH$ZrH$m| Ho$ {ZåZ{b{IV g§{jßV ê$nm| H$m {dñVma H$s{OE : 2  

   (1) OoS>.AmB©.E\$.Q>r.  
   (2) AmB©.gr.Eg.AmB©. 
   (3) AmB©. ỳ.Q>r. 
   (4) Or.AmB©.E\$.Q>r. 

  (ii) Cn ẁ©º$ _| go {H$g VH$ZrH$ (VarHo$) H$mo nmÌo {ZfoMZ Zht _mZm Om gH$Vm ? 
AnZo CÎma Ho$ g_W©Z _| H$maU {b{IE & 1       

 AWdm 
(I) {ZåZ{b{IV _| {d^oX H$s{OE :       3 

  (i) n[a «̂yUnmof VWm \$b{^{Îm   
  (ii) ẁº$m§S>nr VWm {d ẁº$m§S>nr ñÌrHo$ga  
  (iii) àm§Hw$a VWm _ybm§Hw$a    

IÊS> K 

29. EH$ H$mo{eH$m V§Ì _| OrZ AnZo Amn H$mo àmoQ>rZ/E§µOmB_ Ho$ ê$n _| A{^ì`º$ H$aVm h¡ & EH$ 
H$mo{eH$m V§Ì _| OrZ H$s A{^ì`{º$ H$~ Am¡a H¡$go g§nÞ hmoZo H$s Amdí`H$Vm hmoVr h¡, VWm 
EH$ Agr_Ho$ÝÐH$s H$mo{eH$m V§Ì _| OrZ H$s A{^ì`{º$ H$m {Z`_Z H¡$go hmoVm h¡, BgH$m 
AÜ``Z O¡d-  _moZm°S> VWm AmZwd§{eH$s{dk \
go {H$`m J`m & µO CnmnM` na CZHo$ Ûmam à{Vnm{XV  àMmboH$   
(  Amonoam°Z) g§H$ënZm Ho$ {bE CÝh| 1965 _| Zmo~ob nwañH$ma go gå_m{ZV {H$`m J`m &    

 (H$)   àMmboH$ (   Amonoam°Z ?  1 

(I) H$hm OmVm h¡ {H$ OrdmUw H$mo{eH$m _|   àMmboH$ H$s A{^ì`{º$ AË`{YH$ 

{ZåZ ñVa na {Za§Va ~Zr ahVr h¡ &  H$WZ H$mo Ý`m`mo{MV {gÕ H$s{OE &     
2

1  

(J)  àMmboH$ _| {Z`m_H$ OrZ H$mo i (AmB©)  
OmVm h¡ ?   

2

1  

(K) OrdmUw Ho$ g§dY©Z _mÜ`_ _| àoaH$ H$s AZwnpñW{V _|   àMmboH$ H$m `moOZmË_H$ 

AmaoI ~ZmBE &     2    
 AWdm 

(K) OrdmUw Ho$ g§dY©Z _mÜ`_ _| àoaH$ H$s CnpñW{V _|   àMmboH$ H$m `moOZmË_H$ 
AmaoI ~ZmBE &  2 
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28. (a) (i) Expand the abbreviations given below, used for different 
modes of assisted reproductive technologies : 2 

 (1) ZIFT  

 (2) ICSI  
 (3) IUT 

 (4) GIFT    

(ii) Which one of them cannot be considered as a procedure of  
IVF ? Give reasons in support of your answer. 1 

   OR 
(b) Differentiate between the following : 3 

(i) Perisperm and Pericarp  

(ii) Syncarpous pistil and Apocarpous pistil 

(iii) Plumule and Radicle 

SECTION D 

29. Gene expresses itself in a cell system as a protein/enzyme. How does an 
expression of gene occur in a cell system and when does it need to  
occur, and how the gene expression is regulated in a prokaryote cell 
system was studied by the combined efforts of Jacque Monod, the 
biochemist and Francois Jacob, the geneticist. For their work on lactose 
metabolism in E. coli  a lac  they 
were awarded the Nobel Prize in 1965.       

 (a) Why is lac operon said to be a transcriptionally regulated system ? 1 

(b) It is said that the lac operon has to be operational at a very low level 

in the bacterial cell all the time.  Justify. 
2

1
 

(c) Why is the regulator gene in lac  ? 
2

1
 

(d) Draw a schematic diagram of lac operon in absence of inducer in the 

culture medium of the bacteria. 2 

   OR 

(d) Draw a schematic diagram of lac operon in the presence of inducer in 
the culture medium of the bacteria. 2 



 

57/1/1  JJJJ Page 22 

30. ZrMo {XE JE AmaoI _| n¥Ïdr Ho$ joÌm| H$m {MÌmË_H$ {Zê$nU {X`m J`m h¡ {Og_| H«$_e:  
VWm Ûmam  & Bg {MÌmË_H$ {Zê$nU H$m AÜ``Z H$aHo$ 

{ZåZ{b{IV àíZm| Ho$ CÎma Xr{OE &      

 
(H$) O~ joÌ go joÌ H$s Amoa OmVo h¢, Vmo Om{V {d{dYVm na AnZo àojU {b{IE 

VWm Xmo H$maU ^r {b{IE &      3 
(I) H$maU ~VmVo hþE ^maV _| nmE OmZo dmbo n{j`m| H$s àOm{V`m| H$s AZw_m{ZV g§»`m 

H$m CëboI H$s{OE &    1 
 AWdm  

(I) {díd Ho$ Cg joÌ H$m Zm_ {b{IE Ohm± gdm©{YH$ O¡d-{d{dYVm A§{H$V H$s JB© h¡ 
`m| h¡ &  1 

IÊS> L> 
31. (H$) S>rEZE à{VH¥${V`Z Ho$ VarHo$ H$s nw{îQ> Ho$ {bE _ogoëgZ d ñQ>mb Zo EH$ à`moJ  

{H$`m & Cg à`moJ H$m ñ_aU H$s{OE VWm {ZåZ{b{IV àíZm| Ho$ CÎma Xr{OE & 
  (i) CÝhmo§Zo AnZo à`moJm| _| ZmBQ´>moOZ Ho$ {H$Z Xmo ê$nm| H$m Cn`moJ {H$`m Am¡a  

? 
  (ii) AnZo àojU hoVw CÝhm§oZo    

{bE ? 

  (iii) Bg à`moJ _| gr{µO`_  KZËd J«o{S>E|Q> H$s ^y{_H$m H$m CëboI 
H$s{OE &  

  (iv) CZHo$ Ûmam {ZH$mbo JE {ZîH$f© {b{IE &      5 

 AWdm  

ŷ_Ü`aoIm  
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30. Study the diagrammatic representation given below of the Earth with 
s that follow. 

 
(a) Write the observations made regarding the species diversity when 

moving . Give two reasons also. 3 

(b) Stating the reason, mention the approximate number of bird species 
recorded in India. 1 

   OR 

(b) Name the region in the world that records the greatest biodiversity 
and mention why. 1 

SECTION E 

31. (a) Meselson and Stahl carried out an experiment to prove the nature of 
DNA replication. Recall the experiment and answer the following 
questions. 

 (i) Which two types of nitrogen were used by them in their 
experiment and why ? 

 (ii) Why did they take samples of E. coli at definite time intervals 
for their observation ?  

(iii) State the role of caesium chloride density gradient in their 
experiment. 

(iv) Write the conclusions they arrived at. 5 
   OR 

EQUATOR
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(I) (i) EH$ VÐÿn-àOZZ g_ _Q>a Ho$ Jmob ~rO dmbo b§~o nm¡Yo H$m _Q>a Ho$ ~m¡Zo 

PwauXma ~rO dmbo nm¡Yo Ho$ gmW g§H$aU H$am`m J`m & Bg H«$m°g H$m F2 

VH$ {MÌU H$s{OE {Og_| H«$_e: F1 VWm F2 \$sZmoQ>mBn 

(Ñí`àê$n) AZwnmV H$mo Xem©̀ m J`m hmo &  

(ii) _|S>b Ho$ Cg {Z`_ H$mo {b{IE {Ogo Ho$db Bg àH$ma Ho$ H«$m°g Ho$ AmYma 

na à{Vnm{XV {H$`m Om gH$Vm h¡ &  5 

 

32. (H$) 10 df© H$s Am ẁ H$m hmoZo VH$ EH$ 

g_`~Õ Q>rH$mH$aU H$m ©̀H«$_ (àmoJ«m_) H$m {Zd©hZ {H$`m OmVm h¡ & ZrMo ~ZmE JE 

J«m\$ _| Q>rH$mH$aU Ho$ à^md H$mo Xem©`m J`m h¡ & Bg_| Q>rH$mH$aU Ho$ Cnam§V Cgr 

J`m h¡ &   

 
 
 

  (i) ? 
ì`m»`m H$s{OE &    

 

Q>rH$mH$aU Ho$ níMmV² g_` ({XZm| _|) 

  

Q>r
H$
mH

$aU
 `

hm
± {
H$
`m

 J
`m
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| à
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. 
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 (b) (i) A true breeding tall pea plant with round seeds is crossed with 

a recessive dwarf pea plant having wrinkled seeds. Work out 

the cross up to F2 generation giving the phenotypic ratios of  

F1 and F2 generation respectively. 

(ii) State the Mendelian principle that can be derived only with the 

help of such a cross. 5 

 

32. (a) A time-bound vaccination programme is followed for the children in 

our country from their birth up to ten years of age. A graph plotted 

below shows the effect of the vaccination followed by infection by the 

same pathogen, and the antibody concentration in the blood of the 

child. 

 
 

  (i) Explain why the administration of a vaccine causes an 

increase in the antibody concentration. 

 

Days after administration of vaccine  

 Reinfection with same pathogen 

V
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  (ii) H$mo Cgr amoJOZH$ H$m g§H«$_U hmo OmVm h¡, Vmo 

aº$ _| à{Vajr AUwAm| H$s gmÝÐVm ~hþV Vrd«Vm go 

H$s{OE {H$ &   

  (iii) ZrMo Xr JB© Vm{bH$m go {d{^Þ àH$ma H$s à{Vajm VWm dh H¡$go àmßV hmoVr 

h¢, Ho$ {df` _| gyMZm àmßV hmoVr h¡ & Vm{bH$m _| A§{H$V 

VWm H$s nhMmZ H$s{OE & 5     

 à{Vajm Ho$ àH$ma à{Vajm AUwAm| 
H$m CËnmXZ 

ñ_¥{V 
H$mo{eH$mAm| 
H$s CnpñW{V 

àm{ßV H$m VarH$m 

(1) àmH¥${VH$, g{H«$`   hm±   

(2) àmH¥${VH$, {Z{îH«$` Zht  

J^m©dñWm/Xþ½Y 
òdU Ho$ Xm¡amZ 
Anam Ho$  
Ama-nma     

(3) Cnm{O©V, g{H«$`    hm± 
Xþ½Y òdU Ho$ 
Xm¡amZ Q>rH$m 

     

(4) Cnm{O©V, {Z{îH«$`  Zht 
à{Vajm AUwAm| 
H$m {ZdoeZ 

 

 AWdm  

 (I) (i) ñ_¡H$  ? ñ_¡H$ boZo H$mo Hw$à`moJ AWdm ì`gZ 

?           

(ii) {ZåZ{b{IV S>́J Ho$ òmoV nm¡Yo H$m Zm_ {bIH$a _mZd eara na àË òH$ S´>J 

H$m EH$-EH$ à^md ^r {b{IE : 

   (1) _¡[aOwAmZm   

   (2) H$moHo$Z  

   (3) _m°µ\$s©Z  5 
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(ii) If the child is infected with the same pathogen almost four 

months later, the antibody concentration in his/her blood 

increases very fast. Explain why. 

(iii) A table given below gives information about different types of 

immunity and how they are attained. Identify P , Q , R , S  

and T  in the table.  5 

 Type of 
immunity 

Production 
of antibodies 

Presence 
of memory 

cells 
Mode attained 

(1) Natural, 
active 

Yes   

(2) Natural, 
passive 

No  Across the  
placenta during 
pregnancy/breast 
feeding 

(3) Acquired, 
active 

 Yes Getting a vaccine 
during breast 
feeding 

(4) Acquired, 
passive 

 No Getting an 
injection of 
antibodies 

   OR 

 (b) (i)  ? Why is the consumption 

of smack considered as an abuse ?  

(ii) Name the source plant and one effect of the following drugs on 

the human body :  

(1) Marijuana   

   (2) Cocaine  

   (3) Morphine 5 
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33. (H$) ZrMo {XE JE AmaoIm| _| namJU Ho$ VarH$m| H$mo Xem©`m J`m h¡ & Bggo g§~§{YV {XE 
JE àíZm| Ho$ CÎma Xr{OE :  

     
 

  (i) Cn ẁ©º$ {MÌ _| nm¡Ym| _| namJH$Um| Ho$ ñWmZm§VaU H$s VrZ {d{Y`m| H$mo Xem©`m 

J`m h¡ & Bg_| Xem©B© JB© VWm {d{Y`m| Ho$ {bE Cn`moJ {H$E OmZo 

dmbo VH$ZrH$s eãX (nm[a^m{fH$ ? 

  (ii) {ZåZ{b{IV nm¡Yo g\ ?  

   (1) dmQ>a {bbr    

   (2)     

  (iii) AÝV:àOZZ AdZ_Z H$mo hVmoËgm{hV H$aZo Ho$ {bE nwînr` nmXnm| Zo AZoH$ 

ẁ{º$`m± {dH${gV H$a br h¢ & Bg CÔoí` H$s àm{ßV Ho$ {bE nm¡Ym| Ho$ ghm`H$ 

EH$ d§emZwJV VWm EH$ H$m{ ©̀H$s` ẁ{º$ H$s ì`m»`m H$s{OE & 5 

 AWdm  

2 3 

1 
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33. (a) Study the diagram given below showing the modes of pollination. 
Answer the questions that follow. 

     

  (i) The given diagram shows three methods of pollen transfer in 

plants. What are the technical terms used for pollen transfer 

methods  ? 

(ii) How do the following plants achieve pollination successfully ? 

   (1) Water lily   

   (2) Vallisneria  

(iii) Flowering plants have developed many devices to avoid 

inbreeding depression. Explain one hereditary and one 

physiological device which helps plants to achieve this target.  5 

   OR 

2 3 

1 
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(I) EH$ gm_mÝ` _mZd ñÌr Ho$ AmV©d MH«$ H$mo {ZåZ {MÌ Ûmam Xem©`m J`m h¡ & BgH$m 

àojU H$aHo$ {XE JE g§~§{YV àíZm| Ho$ CÎma Xr{OE : 

 

          A§{H$V g§»`mE± AmV©d MH«$ Ho$ {Xdgm| H$mo B§{JV H$aVr h¢   

  (i) {ZåZ{b{IV Ho$ {bE g_w{MV nm[a^m{fH$ ?  

   (1) {Xdg 1  7   

   (2) {Xdg 8  12 

   (3) {Xdg 16  28 

   (4) {Xdg 13  15         

(ii) {ZåZ{b{IV Ad{Y _| A§S>me`r hm°_m}Z VWm nr`yfJ«§{W hm°_m}Z H$s ŷ{_H$m 

H$s ì`m»`m H$s{OE :  

   (1) {Xdg 8  12   

   (2) {Xdg 13  15  

   (3) {Xdg 16  28 5 
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 (b) Observe the diagram given below showing the menstrual cycle of a 

normal human female and answer the questions that follow : 

 
              Numbers indicate the days of the menstrual cycle  

  (i) What are the suitable technical terms used for the following ? 

   (1) Days 1  7   
   (2) Days 8  12  

   (3) Days 16  28 

   (4) Days 13  15 

(ii) Explain the role of ovarian and pituitary hormones during the 

following time periods : 

(1) Days 8  12    

   (2) Days 13  15  

   (3) Days 16  28 5
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narjmWu àíZ-nÌ H$moS> >H$mo CÎma-nwpñVH$m Ho$ 
_wI-n¥ð >na Adí` {bIo§ & 
Candidates must write the Q.P. Code on 
the title page of the answer-book. 

Series EF1GH/1 SET~2 

         
 Q.P. Code  

Roll No. 
 
 

 
Ord {dkmZ (g¡ÕmpÝVH$) 

BIOLOGY (Theory) 
* 

: 3 : 70 
Time allowed : 3 hours Maximum Marks : 70 

 
NOTE :

(i) - 31
 Please check that this question paper contains 31 printed pages. 

(ii) - - -
-

 Q.P. Code given on the right hand side of the question paper should be written on the title 
page of the answer-book by the candidate. 

(iii) - 33 

 Please check that this question paper contains 33 questions.  

(iv) -

 Please write down the serial number of the question in the answer-book before 
attempting it. 

(v) -  15 -
10.15 10.15 10.30 -

-
 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 students will read the 
question paper only and will not write any answer on the answer-book during this period. 

57/1/2 



 

57/1/2  JJJJ Page 2 

: 

: 

(i) 33 

(ii)  

(iii) 1 16 (MCQ)

(iv) 17 21 (VSA)

(v) 22 28 (SA)

(vi) 29 30 

(vii) 31 33 (LA)

(viii) 1 1 

2 3 

(ix) 

IÊS> H$ 

1 16 (MCQ) 16 1=16 

1. VrZ OrZ R, S VWm T EH$ hr JwUgyÌ (H«$mo_mogmo_) na AdpñWV h¢ & `{X OrZ R VWm S 

OrZ Ho$ ~rM nwZ`m}JO à{VeV 20% h¡; OrZ R VWm T Ho$ _Ü` nwZ`m}JO à{VeV 35% Am¡a 

OrZ S VWm T Ho$ ~rM 15% «$mo_mogmo_) na BZ OrZm| Ho$ ghr 

AZwH«$_ H$m AZw_mZ bJm gH$Vo h¢ ? {ZåZ{b{IV _| go H$m¡Z-gm AZwH«$_ H«$mo_mogmo_ na OrZm| 

Ho$ ghr AZwH«$_ H$mo Xem©Vm h¡ ? 

(a) R  T  S 

(b) R  S  T 

(c) S  R  T 

(d) S  T  R 



 

57/1/2  JJJJ Page 3 P.T.O.   

General Instructions : 

Read the following instructions carefully and strictly follow them : 

(i) This question paper contains 33 questions. All questions are compulsory.  

(ii) This question paper is divided into five sections  Section A, B, C, D and E.  

(iii) In Section A  Questions no. 1 to 16 are multiple choice (MCQ) type questions, 
carrying 1 mark each.   

(iv) In Section B  Questions no. 17 to 21 are very short answer (VSA) type 
questions, carrying 2 marks each.  

(v) In Section C  Questions no. 22 to 28 are short answer (SA) type questions, 
carrying 3 marks each. 

(vi) In Section D  Questions no. 29 and 30 are case-based questions, carrying  
4 marks each.  

(vii) In Section E  Questions no. 31 to 33 are long answer (LA) type questions, 
carrying 5 marks each.   

(viii) There is no overall choice. However, an internal choice has been provided in  
1 question in Section B, 1 question in Section C, 2 questions in Section D and  
3 questions in Section E. A candidate has to attempt only one of the 
alternatives in such questions.   

(ix) Use of calculators is not allowed.  

SECTION A 

Questions no. 1 to 16 are Multiple Choice (MCQ) type Questions, carrying  
1 mark each.       16 1=16 

1. Three genes R, S and T are located on the same chromosome. If the 
recombinant percentage between R and S is 20%, R and T is 35% and S 
and T is 15% respectively, can you predict the correct order of these genes 
on the chromosome ? Which of the following shows the correct sequence of 
the genes on the chromosome ?  

(a) R  T  S 

(b) R  S  T 

(c) S  R  T 

(d) S  T  R 
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2. Ord {dkmZ Ho$ {dÚm{W©̀ m| Zo AnZo ZJa (eha) Ho$ ~mha ~hZo dmbr EH$ ZXr Ho$ {d{eîQ> 
\$ Ûmam 

{Zê${nV {H$`m & J«m\$ _| H$m¡Z-gm {~ÝXþ ZXr _| Aemo{YV Ob _b H$s à{d{îQ> ({dgO©Z) 
ñWbm| H$mo Xem©Vm h¡ ?   $  

 
(a) {~ÝXþ (i) (b) {~ÝXþ (ii) $  

(c) {~ÝXþ (iii) $  (d) {~ÝXþ (iv)> 

3. ZrMo {XE JE ì`dñWmnH$ {Zê$nU _| Xem©E AZwgma Agr_H|$Ðr _| AZwboIZ àH«$_ _| 
gpå_{bV ñWb \  VWm E§µOmB_ H$mo nhMm{ZE &  

 
 ñWb  \  E§µOmB_  

(a) g_mnH {g½_m ( ) AmaEZE nm°br_aoµO $ 

(b) CÞm`H amo ( ) AmaEZE nm°br_aoµO $ 

(c) CÞm`H {g½_m ( ) AmaEZE nm°br_aoµO 

(d) CÞm`H  {g½_m ( ) S>rEZE nm°br_aoµO 
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2. The graph plotted below is based on the data collected by biology 
students with respect to the levels of oxygen at the specific points in the 
river flowing outside their city. Which point in the graph indicates the 
entry of untreated sewage in the river ? 

  

(a) Point (i) (b) Point (ii) 

(c) Point (iii) (d) Point (iv) 

3. Identify the region the 
process of transcription in prokaryote as shown in the schematic 
representation given below. 

 

 
 Region  Factor Y  Enzyme Z  
(a) Terminator Sigma ( ) RNA polymerase 
(b) Promoter Rho ( ) RNA polymerase 
(c) Promoter Sigma ( ) RNA polymerase 
(d) Promoter Sigma ( ) DNA polymerase 
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4. _mZd g_{îQ> H$s AdpñW{V H$mo ZrMo {XE JE _mZd Am ẁ {na¡{_S> Ûmam {Zê${nV {H$`m J`m 

h¡ :   

 

 

(a) KQ>Vr g_{îQ>   

(b) pñWa g_{îQ>  

(c) àgmar g_{îQ> 

(d) {dbwßV g_{îQ >  

 

 

5. S>rEZE n[aMmbZ (hoa\o$a) Ûmam gd©àW_ {dH${gV nmaOrdr Jm` amoOr  _| {ZåZ{b{IV _| go 

{H$g CËnmX H$m CËnmXZ {H$`m J`m ?  

(a) -1-E|{Q>{Q́>pßgZ 

(b) -  

(c) -  

(d) -{S>Eo{_ZoµO  

 OÝ_moÎma 

 OZZj_ 

 OÝ_nyd© 
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4. The status of the human population reflected in the human age pyramid 
given below is : 

  

 

(a) Declining population  

(b) Stable population 

(c) Expanding population  

(d) Extinct population 

 

 

5. Which one of the following products was produced as a result of DNA 

 ? 

(a) -1-antitrypsin 

(b) -lactalbumin 

(c) -lactglucose 

(d) -deaminase 

 Post-Reproductive 

 Reproductive  

 Pre-Reproductive 
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6. {Oamµ\$ H$s JX©Z H$s b§~mB© Ho$ g§~§Y _| àmH¥${VH$ daU Ho$ àH«$_ H$mo ghr T>§J go n[a^m{fV 
H$aZo dmbo {dH$ën H$m M`Z H$s{OE :       

 
(a) ñWm`rH$maH$ daU  bo {Oamµ\$m| H$m CÎmadVu daU hmoVm h¡ &  

(b) {dXmaH$ daU  {H$ N>moQ>r VWm b§~r JX©Z dmbo {Oamµ\$m| H$m daU hmoVm h¡ &  
(c) {XemË_H$ daU  {H$ b§~r JX©Z dmbo {Oamµ\$m| H$m daU hmoVm h¡ & 
(d) ñWm`rH$maH$ daU  {H$ JX©Z H$s _Ü`_ b§~mB© dmbo {Oamµ\$m| H$m daU hmoVm  

h¡ &    

7. VWm VrZ AÝ` ì`{º$`m| 1, 2 Am¡a 3 
Ho$ S>rEZE àmo\$mBbm| H$m AÜ``Z H$s{OE & {ZåZ{b{IV _| go H$m¡Z-
Ho$ g§̂ m{dV OZH$ hmoZo H$mo Xem©Vm h¡ ?  

  m      ì`{º$     ì`{º$      ì`{º$ 
    X           1           2          3 

   
(a) 1 VWm 2 (b) 2 VWm 3 

(c) 1 VWm 3 (d) Ho$db ì`{º$ 3 
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6. Select the option that gives the correct description of the process of 
Natural Selection with respect to the length of the neck of giraffe. 

   
(a) Stabilising selection as giraffes with longer neck lengths are 

selected further.  
(b) Disruptive selection as giraffes with smaller and longer neck 

lengths are selected. 
(c) Directional selection as giraffes with longer neck lengths are 

selected.  
(d) Stabilising selection as giraffes with medium neck lengths are 

selected. 

7. Study the DNA profiles obtained as a result of DNA fingerprinting of a 

options shows the possible p  ? 

  Child  Individual Individual Individual 
    X           1           2          3 

   
(a) 1 and 2 (b) 2 and 3 
(c) 1 and 3 (d) Only individual 3 
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8. Cg {dH$ën H$m M`Z H$s{OE {Og_| 325 bKw~rOmUw OZH$ (_mV¥) H$mo{eH$mAm| Ho$ 

bKw~rOmUwOZZ àH«$_ Ûmam ~ZZo dmbo namJH$Um| H$s ghr g§»`m H$mo Xem©`m J`m h¡ &      

(a) 325  (b) 650 
(c) 1300  (d) 975 

9. nwZ`m}JO S>rEZE {Z_m©U Ho$ {d{^Þ MaUm| H$mo {ZåZ ê$n go Xem©̀ m J`m h¡ & {ZåZ{b{IV _| 

go H$m¡Z-gm {dH$ën BZ MaUm| H$mo ghr ê$n _| Xem©Vm h¡ ? 

(i) AmZwd§{eH$ nXmW  

(ii) nwZ`m}JO S>rEZE H$m nanmofr (hmoñQ>) H$mo{eH$m/OÝVw _| {ZdoeZ  

(iii) {dOmVr` OrZ CËnmX àmßV H$aZm  

(iv) dm§{N>V OrZ H$m àdY©Z  

(v) AZwàdmh g§gmYZ  

(a) (i)  (iii)  (iv)  (ii)  (v) 

(b) (i)  (iv)  (ii)  (iii)  (v) 

(c) (ii)  (i)  (iii)  (iv)  (v) 

(d) (ii)  (iv)  (v)  (iii)  (i) 

10. -g§íbo{fV AdñWm nyU© hmoZo Ho$ ~mX, CËnmX H$mo V¡`ma hmoZo d {dnUZ go 

nhbo H$B© MaU~Õ àH«$_m| go JwµOaVm h¡ & 

 BZ àH«$_m| H$s gyMr ZrMo Xr JB© h¡ & Cg {dH$ën H$s nhMmZ H$s{OE Omo BZ àH«$_m| H$mo ghr 
H«$_ _| Xem©Vm h¡ : 
(i) CËnmX H$m g§emoYZ 
(ii) C{MV n[aajH$ Ho$ gmW g§ê${nV H$aZm  
(iii)  
(iv) CËnmX H$m {M{H$Ëgr` narjU 

(a) (ii)  (iii)  (i)  (iv) 
(b) (iii)  (ii)  (i)  (iv) 
(c) (iii)  (i)  (ii)  (iv) 
(d) (i)  (iii)  (iv)  (ii) 



 

57/1/2  JJJJ Page 11 P.T.O.   

8. Choose the option that gives the correct number of pollen grains that will 

be formed after 325 microspore mother cells undergo microsporogenesis. 

(a) 325 (b) 650 

(c) 1300 (d) 975 

9. Given below are the steps carried out to construct a recombinant DNA. 
Which one of the following gives the correct sequence of these steps ? 

(i) Isolation of genetic material 

(ii) Insertion of recombinant DNA in the host cell / organism 

(iii) Obtaining the foreign gene product 

(iv) Amplification of gene of interest 

(v) Downstream processing 

(a) (i)  (iii)  (iv)  (ii)  (v) 

(b) (i)  (iv)  (ii)  (iii)  (v) 

(c) (ii)  (i)  (iii)  (iv)  (v) 

(d) (ii)  (iv)  (v)  (iii)  (i)  

 

10. After the completion of biosynthetic stage in a bioreactor, the product 
undergoes a series of processes before it is ready for marketing.  

 List of the processes is given below. Identify the option that gives the 
correct sequence of the processes carried out : 

(i) Purification of product 

(ii) Formulation with suitable preservative 

(iii) Separation of product  

(iv) Clinical trial of product 

(a) (ii)  (iii)  (i)  (iv) 
(b) (iii)  (ii)  (i)  (iv) 
(c) (iii)  (i)  (ii)  (iv) 
(d) (i)  (iii)  (iv)  (ii) 



 

57/1/2  JJJJ Page 12 

11. {ZåZ{b{IV _| go H$m¡Z-gm hm°_m}Z _mZd Anam Ûmam òm{dV  {H$`m OmVm ? 

(a) àmoOoñQ>oamoZ 

(b) EñQ>́moOZ 

(c) _mZd Oam ẁ JmoZ¡S>moQ>́m°{nZ (EM.gr.Or.) 

(d)  

12. {ZåZ{b{IV _| go H$m¡Z-gm `m¡Z g§Mm[aV g§H«$_U {dfmUw Ûmam hmoVm ? 

(a) OZ{ZH$ n[agn©  (b) gwOmH$ (JmoZmo[a`m) 

(c) b¢{JH$ _ñgo  (d) `H¥$VemoW-~r 

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) : adm àmoQ>rZ ~rQ>r (Bt) Ord{df H$mo Zht _maVr, naÝVw H$sQ> H$mo 

_ma S>mbVr h¡ &   

(R) : ~rQ>r (Bt) Ord{df   _| {ZpîH«$` ê$n _| hmoVm h¡, naÝVw Á`m| hr 

H$sQ> Bg {ZpîH«$` {df H$mo ImVm h¡, BgH$s Am§Ì H$m Aåbr` nr EM 

BgH$mo g{H«$` ê$n _| n[ad{V©V H$a XoVm h¡ & 

14. (A) : J¡a-Eoë~w{_Zg ~rOm| _| «̂yU {dH$mg Ho$ Xm¡amZ «̂yUnmof nyU©V: Cn^wº$ H$a 
{b`m OmVm h¡ & 

(R) : Aa§S>, _Q>a VWm go_ g^r J¡a-Eoë~w{_Zg ~rOm| Ho$ CXmhaU h¢ &  
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11. Which of the following hormones is not secreted by the human placenta ? 

(a) Progesterone 

(b) Estrogen 

(c) Human Chorionic Gonadotropin (HCG) 

(d) Relaxin 

12. Which of the following sexually transmitted disease is not caused by a 
virus ? 

(a) Genital herpes (b) Gonorrhoea 

(c) Genital warts (d) Hepatitis-B 

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) : Crystal protein Bt toxin does not kill the Bacillus but kills 

the insects. 

Reason (R) : Bt toxin exists in inactive form in Bacillus but when 

ingested by the insect, the acidic pH of its gut changes it 

into an active form. 

14. Assertion (A) : Endosperm is completely consumed during the 

development of embryo in ex-albuminous seeds. 

Reason (R) : Castor, pea and beans are all examples of ex-albuminous 

seeds. 
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15. (A) : EH$ Am°noam°Z _| {Z`m_H$ VWm àMmboH$ OrZ g§JR>H$ (g§aMZmË_H$) OrZ 

Ho$ gmW g§~Õ Zht hmoVo & 

(R) : g§JR>H$ (g§aMZmË_H$) OrZm| H$m X_Z H$aZo H$s Amdí`H$Vm Zht h¡ & 

16. (A) : Imbr IoVm| _| CJZo dmbr   H$mo Jm` VWm ~H$ar H$^r Zht 

MaVo &  

(R) :   Ho$ \y$bm| H$s XþJªY Ho$ H$maU Jm` VWm ~H$ar Cgo Zht MaVo & 

IÊS> I 

17. (H$)   nwîn Ho$ ~rOmÊS> Ho$ {H$g {gao go VWm {H$g àH$ma namJ Z{bH$m «̂yUH$mof 

_| à{dîQ> hmoVr h¡ ?  

(I) namJ Z{bH$m _| CnpñWV Za Ho$ÝÐH$ (Za ẁ½_H$m|) Ho$ ^{dî` H$m CëboI H$s{OE &  2 

18. Hw$b ŷ{_ joÌ Ho$ {bhmO go ^maV {díd H$m gmVdm± g~go {demb Xoe h¡ & Bg_| ^maV Ho$ 

Ob VWm ñWb joÌ gpå_{bV h¢ & ^maV H$m ŷ{_ joÌ {díd H$m {H$VZm à{VeV h¡ ? {\$a 

{H$g H$maU go ^maV {díd Ho$ 12 _hm{d{dY Xoem| _| go EH$ h¡ ? CëboI H$s{OE &      2 

19. (H$) g§dmhH$ S>rEZE Ho$ Eogo AUw h¢ Omo {dOmVr` S>rEZE IÊS> H$mo nanmofr H$mo{eH$m _| 

ñWmZm§V[aV H$a (bo Om) gH$Vo h¢ & 

(i) Bg g§dmhH$ _| daU `mo½` {M H$ H$s gmW©H$Vm {b{IE & 

(ii) nm¡Ym| VWm àm{U`m| _| àË òH$ Ho$ {bE OrZ -EH$ g§dmhH$ H$m 

CXmhaU {b{IE &  2

 AWdm 

(I) {dOmVr` S>rEZE H$mo {ZåZ{b{IV _| H¡$go à{dîQ> H$am`m Om gH$Vm h¡ ?        

(i) EH$ àmUr H$mo{eH$m _|  

(ii) EH$ nmXn H$mo{eH$m _| 2 
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15. Assertion (A) : In an operon, the regulator and operator genes are not 

associated with the constitutive genes. 

Reason (R) : Constitutive genes need not be repressed. 

16. Assertion (A) : Cattle and goats are never seen browsing on Calotropis 

growing in abandoned fields. 

Reason (R) : Cattle and goats avoid grazing on Calotropis because of 

the offensive smell of its flowers. 

SECTION B 

17. (a) From which end of the ovule, and how does the pollen tube gain its 

entry into the embryo sac of a Hibiscus flower ?  

(b) State the fate of the male nuclei present in the pollen tube. 2 

18. India is the seventh largest country in the world in terms of total land 
area including land and water. Write the value of the land area of our 
country (in terms of percentage) of the world. Mention then, what makes 
India one of the 12 mega diversity countries of the world. 2 

19. (a) Vectors are DNA molecules that can carry a foreign DNA segment 

into the host cell. 

(i)  

(ii) Give one example each of vectors used for cloning genes in 
plants and animals. 2 

 OR 

(b) Write how can an alien DNA be introduced into 

 (i) an animal cell 

 (ii) a plant cell.   2 
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20. nm¡Yo gy ©̀ Ho$ àH$me-g§íbofUmË_H$ {d{H$aU H$m Ho$db 2  10 à{VeV H$m àJ«hU H$aVo h¢ 

Am¡a `hr Am§{eH$ _mÌm H$s D$Om© g§nyU© {díd H$m g§nmofU H$aVr h¡ & Bg àH«$_ Ho$ Xm¡amZ 

nm[apñW{VH$ V§Ì D$î_mJ{VH$s Ho$ Xmo {gÕmÝVm| go gm_§Oñ` (AZwê$nVm) ñWm{nV H$aVo h¢ & 

ì`m»`m H$s{OE &  2 

21. ZrMo {XE JE {MÌ _| _mZd «̂yU Ho$ {dH$mg H$s EH$ AdñWm H$mo Xem©`m J`m h¡ & BgHo$ 

g§X ©̂ _| {ZåZ{b{IV àíZm| Ho$ CÎma Xr{OE :      

 

(H$) {MÌ _| {XImB© JB© _mZd «̂yUr` AdñWm H$mo nhMmZ H$a CgH$m Zm_ {b{IE & 

(I) EH$ _{hbm H$s gm_mÝ` J^m©dñWm _| BgH$s ghr AdpñW{V H$m CëboI H$s{OE &  

(J) Zm_m§{H$V VWm Xmo ^mJm| _| go àË òH$ H$m EH$-EH$ àH$m ©̀ {b{IE &  2 

IÊS> J 

22. (H$) AmYw{ZH$ ẁJrZ _mZd (dV©_mZ `wJ Ho$ _mZd) Ho$ Eogo Xmo ZadmZaJU (àmB_oQ²>g) 

nyd©Om| Ho$ Zm_ {b{IE Omo bJ^J 15 {_{b`Z df© nyd© {dÚ_mZ Wo &         

(I) Ordmí_ gmú`m| Ho$ AZwgma  {H$g g_`-H$mb _| Am¡a H$hm± ahVo  
Wo ?    

(J)   VWm   Ho$ ~rM Xmo A§Va {b{IE &       3 

 Y 
 
 
 
 
 

 X 
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20. Plants capture only 2  10 percent of the photosynthetically active 

radiation of the Sun and this small amount of energy is able to sustain 

the entire living world. During this process, ecosystems are in consonance 

with the two laws of thermodynamics. Explain. 2 

21. The diagram given below shows a developmental stage of human embryo. 

Answer the following questions with reference to it :  

 

 (a) Identify and name the human embryonic stage shown.  

(b) Mention its exact location in the normal pregnancy of a woman.  

(c) Write one function of each of the . 2 

SECTION C 

22. (a) Name the two primate ancestors of the present day humans, who 

existed approximately about 15 million years ago. 

(b) According to geological records, when and where did 
Australopithecines live ?  

(c) Give two differences between Homo habilis and Homo erectus. 3 

 Y 
 
 
 
 
 

 X 
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23. (H$) XþX©_ (_¡{b½Z¢Q>) A~w©X VWm gwX_ ({~ZmBZ) A~w©X _| {d ôX H$s{OE &         

(I) XþX©_ A~w©X Ho$ g~go S>amdZo JwU H$m Zm_ {bIH$a CgH$s ì`m»`m H$s{OE &      3 

 

24. Ho$db `moOZmË_H$ AmaoI H$s ghm`Vm go, BH$mo Ama dZ (EcoRI) Am¡a S>rEZE bmBJoµO  

 H$s {H«$`m Ûmam nwZ`m}JO S>rEZE Ho$ {Z_m©U Ho$ VrZ MaUm| H$mo  

Xem©BE &      3 

 

25. (H$) (i) {d{^Þ àH$ma H$s ghm`H$ OZZ àm¡Úmo{J{H$`m| _| Cn`moJ H$s OmZo dmbr Hw$N> 

VH$ZrH$m| Ho$ {ZåZ{b{IV g§{jßV ê$nm| H$m {dñVma H$s{OE : 2  

   (1) OoS>.AmB©.E\$.Q>r.  

   (2) AmB©.gr.Eg.AmB©. 

   (3) AmB©. ỳ.Q>r. 

   (4) Or.AmB©.E\$.Q>r. 

  (ii) Cn ẁ©º$ _| go {H$g VH$ZrH$ (VarHo$) H$mo nmÌo {ZfoMZ Zht _mZm Om gH$Vm ? 

AnZo CÎma Ho$ g_W©Z _| H$maU {b{IE & 1       

 AWdm 

(I) {ZåZ{b{IV _| {d^oX H$s{OE :       3 

  (i) n[a «̂yUnmof VWm \$b{^{Îm   

  (ii) ẁº$m§S>nr VWm {d ẁº$m§S>nr ñÌrHo$ga  

  (iii) àm§Hw$a VWm _ybm§Hw$a  
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23. (a) Differentiate between malignant and benign tumours.   

(b) Name and explain the most feared property of a malignant tumour. 3 

24. With the help of a schematic diagram only, show in three steps,  

the formation of recombinant DNA by the action of restriction  

endonuclease  EcoRI and DNA ligase.   3 

25. (a) (i) Expand the abbreviations given below, used for different 

modes of assisted reproductive technologies : 2 

 (1) ZIFT  

 (2) ICSI  

 (3) IUT 

 (4) GIFT    

(ii) Which one of them cannot be considered as a procedure of  

IVF ? Give reasons in support of your answer. 1 

   OR 

(b) Differentiate between the following : 3 

(i) Perisperm and Pericarp  

(ii) Syncarpous pistil and Apocarpous pistil 

(iii) Plumule and Radicle 
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26. (H$) ñQ>o_ H$mo{eH$mAm| (_yb H$mo{eH$mAm|)  Ho$ A{^bjU {b{IE &        

(I) _mZdm| _| ñQ>o_ H$mo{eH$mAm|  H$mo H$hm± go àmßV {H$`m Om gH$Vm h¡ ?   

(J) _mZd amoJm| Ho$ CnMma _| ñQ>o_ H$mo{eH$mAm|  Ho$ H$moB© Xmo AZwà`moJ {b{IE &      3 

27. An{eîQ>/ì`W© Ob H$mo H$_ àXÿ{fV ~ZmZo Ho$ {bE CgH$m dm{hV _b CnMma g§ §̀Ì _| 

CnMma {H$`m OmVm h¡ & Bg CnMma àH«$_ Ho$ g§X^© _| {ZåZ{b{IV H$s ì`m»`m H$s{OE :     3  

(H$) àmW{_H$ Amn§H$ (ñbO)   

(I) g{H«${`V Amn§H$  

(J) Adm`dr` Amn§H$ g§nm{MÌ (EoZmamo{~H$ ñbO S>mBO¡ñQ>a) 

28. {ZåZ{b{IV d§emdbr MmQ>© H$m AÜ``Z H$s{OE VWm g§~§{YV {ZåZ{b{IV àíZm| Ho$ CÎma 
Xr{OE :         

 
 

(i)  {deofH$ Aà^mdr h¡ AWdm à^mdr ? H$maU Xr{OE & 

(ii)  h¡ AWdm AqbJ H«$mo_mogmo_ b½Z h¡ ? H$maU  

Xr{OE & 

(iii) ì`{îQ> >3, 4 VWm 7 _| go Bg {deofH$ Ho$ {bE H$m¡Z-  

h¡ ?   3 
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26. (a) .   

(b) From where can one obtain  in humans ? 

(c) State any two applications of stem cells  in curing human diseases. 3 

 

27. Treatment of wastewater is done in a sewage treatment plant to make it 

less polluting. Explain the following with reference to this treatment 

process :      3 

 (a) Primary sludge  

(b) Activated sludge 

(c) Anaerobic sludge digesters 

 

28. Study the pedigree chart given below and answer the questions that 

follow : 

 

(i) Is this trait recessive or dominant ? Give reason. 

(ii) Is this trait sex-linked or autosomal ? Give reason. 

(iii) Among individuals 3, 4 and 7, which one is homozygous for the 

trait ?  3 
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IÊS> K 

29. ZrMo {XE JE AmaoI _| n¥Ïdr Ho$ joÌm| H$m {MÌmË_H$ {Zê$nU {X`m J`m h¡ {Og_| H«$_e:  
VWm Ûmam  & Bg {MÌmË_H$ {Zê$nU H$m AÜ``Z H$aHo$ 

{ZåZ{b{IV àíZm| Ho$ CÎma Xr{OE &      

 
(H$) O~ joÌ go joÌ H$s Amoa OmVo h¢, Vmo Om{V {d{dYVm na AnZo àojU {b{IE 

VWm Xmo H$maU ^r {b{IE &      3 
(I) H$maU ~VmVo hþE ^maV _| nmE OmZo dmbo n{j`m| H$s àOm{V`m| H$s AZw_m{ZV g§»`m 

H$m CëboI H$s{OE &    1 
 AWdm  

(I) {díd Ho$ Cg joÌ H$m Zm_ {b{IE Ohm± gdm©{YH$ O¡d-{d{dYVm A§{H$V H$s JB© h¡ 
Am¡ &   1 

30. EH$ H$mo{eH$m V§Ì _| OrZ AnZo Amn H$mo àmoQ>rZ/E§µOmB_ Ho$ ê$n _| A{^ì`º$ H$aVm h¡ & EH$ 
H$mo{eH$m V§Ì _| OrZ H$s A{^ì`{º$ H$~ Am¡a H¡$go g§nÞ hmoZo H$s Amdí`H$Vm hmoVr h¡, VWm 
EH$ Agr_Ho$ÝÐH$s H$mo{eH$m V§Ì _| OrZ H$s A{^ì`{º$ H$m {Z`_Z H¡$go hmoVm h¡, BgH$m 
AÜ``Z O¡d- \
go {H$`m J`m &  àMmboH$   
(  Amonoam°Z) g§H$ënZm Ho$ {bE CÝh| 1965 _| Zmo~ob nwañH$ma go gå_m{ZV {H$`m J`m &    

 (H$)   àMmboH$ (   Amo ?  1 

(I) H$hm OmVm h¡ {H$ OrdmUw H$mo{eH$m _|   àMmboH$ H$s A{^ì`{º$ AË`{YH$ 

{ZåZ ñVa na {Za§Va ~Zr ahVr h¡ &  H$WZ H$mo Ý`m`mo{MV {gÕ H$s{OE &     
2

1  

ŷ_Ü`aoIm  
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SECTION D 

29. Study the diagrammatic representation given below of the Earth with 
s that follow. 

 
(a) Write the observations made regarding the species diversity when 

moving . Give two reasons also. 3 

(b) Stating the reason, mention the approximate number of bird species 
recorded in India. 1 

   OR 
(b) Name the region in the world that records the greatest biodiversity 

and mention why. 1 

30. Gene expresses itself in a cell system as a protein/enzyme. How does an 
expression of gene occur in a cell system and when does it need to  
occur, and how the gene expression is regulated in a prokaryote cell 
system was studied by the combined efforts of Jacque Monod, the 
biochemist and Francois Jacob, the geneticist. For their work on lactose 
metabolism in E. coli  lac 
were awarded the Nobel Prize in 1965.       

 (a) Why is lac operon said to be a transcriptionally regulated system ? 1 

(b) It is said that the lac operon has to be operational at a very low level 

in the bacterial cell all the time.  Justify. 
2

1
 

EQUATOR
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(J)  àMmboH$ _| {Z`m_H$ OrZ H$mo i (AmB©)  OrZ 
OmVm h¡ ?   

2

1  

(K) OrdmUw Ho$ g§dY©Z _mÜ`_ _| àoaH$ H$s AZwnpñW{V _|   àMmboH$ H$m `moOZmË_H$ 
AmaoI ~ZmBE &     2    

 AWdm 
(K) OrdmUw Ho$ g§dY©Z _mÜ`_ _| àoaH$ H$s CnpñW{V _|   àMmboH$ H$m `moOZmË_H$ 

AmaoI ~ZmBE &  2 

IÊS> L> 

31. (H$) (i) J ©̂ CËjonU à{VdV© H$~ Ed§ {H$g àH$ma àma§̂  hmoVm h¡ ? 

(ii) àgd Ho$ Xm¡amZ nr ỳf J«§{W VWm J^m©e`r no{e`m± _hÎdnyU© ŷ{_H$m {Z^mVr  
h¢ & ì`m»`m H$s{OE & 

(iii) {H«$`merb ñVZ J«§{W g^r _mXm ñVZYm[a`m| H$m A{^bjU h¡ & ñVZ J«§{W 
H$s AmaoIr`-H$mQ> H$m {MÌ ZrMo {X`m J`m h¡ & Bg_| Xem©E JE 1, 2 VWm 3 
^mJ H$mo nhMmZ H$a àË òH$ Ho$ EH$  5 

   
 AWdm 

2 

3 

1 
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(c) Why is the regulator gene in lac  ? 
2

1
 

(d) Draw a schematic diagram of lac operon in absence of inducer in the 

culture medium of the bacteria. 2 
   OR 

(d) Draw a schematic diagram of lac operon in the presence of inducer in 
the culture medium of the bacteria. 2 

SECTION E 

31. (a) (i) When and how does foetal ejection reflex begin ? 

(ii) Pituitary gland and uterine muscles play an important role 
during parturition. Explain. 

(iii) A functional mammary gland is a characteristic of all female 
mammals. Given below is a diagrammatic sectional view of 
a mammary gland. Identify the parts 1, 2 and 3, and 
mention one function of each of them. 5 

    
 OR 

2 

3 

1 
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 (I) (i) 

?     

(ii) Amn H¡$go nw{îQ> H$a|Jo {H$ :  

(1) Ordmí_m| go namJH$U nwZ: àmßV hmoVo h¢ ?   

(2) ~rOm§S>Ûma nyU© {dH${gV ~rO Ho$ ~rOmdaU _| EH$ N>moQ>o a§Y« Ho$ ê$n 

_| ahVm h¡ ?   5 

32. (H$) 10 df© H$s Am ẁ H$m hmoZo VH$ EH$ 

g_`~Õ Q>rH$mH$aU H$m ©̀H«$_ (àmoJ«m_) H$m {Zd©hZ {H$`m OmVm h¡ & ZrMo ~ZmE JE 

J«m\$ _| Q>rH$mH$aU Ho$ à^md H$mo Xem©`m J`m h¡ & Bg_| Q>rH$mH$aU Ho$ Cnam§V Cgr 

J`m h¡ &   

 
 
 

  (i) Q>rH$mH$aU Ho$ H$maU à{Vajr ? 

ì`m»`m H$s{OE &    

Q>rH$mH$aU Ho$ níMmV² g_` ({XZm| _|) 

  

Q>r
H$
mH

$aU
 `

hm
± {
H$
`m

 J
`m
 

 

aº
$ _

| à
{V

aj
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Uw
A

m| 
H$
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gm

ÐV
m  

 

. 
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 (b) (i) How are the characteristic features of pollen, anther and 

stigma of a maize plant suited for pollination by wind ? 

(ii) How do you justify that : 

(1) Pollen grains are recovered from fossils ? 

(2) Micropyle remains as a small pore in the seed coat of 

a fully developed seed ? 5 

 

32. (a) A time-bound vaccination programme is followed for the children in 

our country from their birth up to ten years of age. A graph plotted 

below shows the effect of the vaccination followed by infection by the 

same pathogen, and the antibody concentration in the blood of the 

child. 

 
 

  (i) Explain why the administration of a vaccine causes an 

increase in the antibody concentration. 

 

Days after administration of vaccine  

 Reinfection with same pathogen 

V
ac

ci
n

e 
is

 a
dm

in
is

te
re

d 
he

re
 

 

A
nt

ib
od

y 
co

n
ce

n
tr

at
io

n
 in

 B
lo

od
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  (ii) `{X Mma _mh Ho$ H$mo Cgr amoJOZH$ H$m g§H«$_U hmo OmVm h¡, Vmo 

aº$ _| à{Vajr AUwAm| H$s gmÝÐVm ~hþV Vrd«Vm go 

H$s{OE {H$ &   

  (iii) ZrMo Xr JB© Vm{bH$m go {d{^Þ àH$ma H$s à{Vajm VWm dh H¡$go àmßV hmoVr 

h¢, Ho$ {df` _| gyMZm àmßV hmoVr h¡ & Vm{bH$m _| A§{H$V 

VWm H$s nhMmZ H$s{OE & 5     

 à{Vajm Ho$ àH$ma à{Vajm AUwAm| 
H$m CËnmXZ 

ñ_¥{V 
H$mo{eH$mAm| 
H$s CnpñW{V 

àm{ßV H$m VarH$m 

(1) àmH¥${VH$, g{H«$`   hm±   

(2) àmH¥${VH$, {Z{îH«$` Zht  

J^m©dñWm/Xþ½Y 
òdU Ho$ Xm¡amZ 
Anam Ho$  
Ama-nma     

(3) Cnm{O©V, g{H«$`    hm± 
Xþ½Y òdU Ho$ 
Xm¡amZ Q>rH$m 

     

(4) Cnm{O©V, {Z{îH«$`  Zht 
à{Vajm AUwAm| 
H$m {ZdoeZ 

 

 AWdm  

 (I) (i) ñ_¡H$  ? ñ_¡H$ boZo H$mo Hw$à`moJ AWdm ì`gZ 

?           

(ii) {ZåZ{b{IV S>́J Ho$ òmoV nm¡Yo H$m Zm_ {bIH$a _mZd eara na àË òH$ S>́J 

H$m EH$-EH$ à^md ^r {b{IE : 

   (1) _¡[aOwAmZm   

   (2) H$moHo$Z  

   (3) _m°µ\$s©Z  5 
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(ii) If the child is infected with the same pathogen almost four 

months later, the antibody concentration in his/her blood 

increases very fast. Explain why. 

(iii) A table given below gives information about different types of 

immunity and how they are attained. Identify P , Q , R , S  

and T  in the table.  5 

 Type of 
immunity 

Production 
of antibodies 

Presence 
of memory 

cells 
Mode attained 

(1) Natural, 
active 

Yes   

(2) Natural, 
passive 

No  Across the  
placenta during 
pregnancy/breast 
feeding 

(3) Acquired, 
active 

 Yes Getting a vaccine 
during breast 
feeding 

(4) Acquired, 
passive 

 No Getting an 
injection of 
antibodies 

   OR 

 (b) (i)  ? Why is the consumption 

of smack considered as an abuse ?  

(ii) Name the source plant and one effect of the following drugs on 

the human body :  

(1) Marijuana   

   (2) Cocaine  

   (3) Morphine 5 
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33. (H$) S>rEZE à{VH¥${V`Z Ho$ VarHo$ H$s nw{îQ> Ho$ {bE _ogoëgZ d ñQ>mb Zo EH$ à`moJ  

{H$`m & Cg à`moJ H$m ñ_aU H$s{OE VWm {ZåZ{b{IV àíZm| Ho$ CÎma Xr{OE & 

  (i) CÝhmo§Zo AnZo à`moJm| _| ZmBQ>́moOZ Ho$ {H$Z Xmo ê$nm| H$m Cn`moJ {H$`m Am¡a  

? 

  (ii) AnZo àojU hoVw CÝhm§oZo    

{bE ? 

  (iii) 

H$s{OE &  

  (iv) CZHo$ Ûmam {ZH$mbo JE {ZîH$f© {b{IE &      5 

 AWdm  

 (I) (i) EH$ VÐÿn-àOZZ g_ _Q>a Ho$ Jmob ~rO dmbo b§~o nm¡Yo H$m _Q>a Ho$ ~m¡Zo 

PwauXma ~rO dmbo nm¡Yo Ho$ gmW g§H$aU H$am`m J`m & Bg H«$m°g H$m F2 

VH$ {MÌU H$s{OE {Og_| H«$_e: F1 VWm F2 T>r Ho$ \$sZmoQ>mBn 

(Ñí`àê$n) AZwnmV H$mo Xem©`m J`m hmo &  

(ii) _|S>b Ho$ Cg {Z`_ H$mo {b{IE {Ogo Ho$db Bg àH$ma Ho$ H«$m°g Ho$ AmYma 

na à{Vnm{XV {H$`m Om gH$Vm h¡ &  5 
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33. (a) Meselson and Stahl carried out an experiment to prove the nature of 

DNA replication. Recall the experiment and answer the following 

questions. 

 (i) Which two types of nitrogen were used by them in their 

experiment and why ? 

 (ii) Why did they take samples of E. coli at definite time intervals 

for their observation ?  

(iii) State the role of caesium chloride density gradient in their 

experiment. 

(iv) Write the conclusions they arrived at. 5 

   OR 

 (b) (i) A true breeding tall pea plant with round seeds is crossed with 

a recessive dwarf pea plant having wrinkled seeds. Work out 

the cross up to F2 generation giving the phenotypic ratios of  

F1 and F2 generation respectively. 

(ii) State the Mendelian principle that can be derived only with the 

help of such a cross. 5 
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: 

: 

(i) 33 

(ii)  

(iii) 1 16 (MCQ)

(iv) 17 21 (VSA)

(v) 22 28 (SA)

(vi) 29 30 

(vii) 31 33 (LA)

(viii) 1 1 

2 3 

(ix) 

IÊS> H$ 

1 16 (MCQ) 16 1=16 

1. _mZd A§S>mUw H$m Xÿgam AY©gyÌr {d^mOZ g§nÞ (nyam) hmoZo H$m g_` h¡ : 
(a) {ZfoMZ Ho$ g_` 

(b) O~ ewH«$mUw nmaXeu A§S>mdaU (µOmoZm noë ỳ{gS>m) Ho$ g§nH©$ _| AmVm h¡ 

(c) O~ ewH«$mUw A§S>mUw Ho$ H$mo{eH$mÐì` (gmBQ>moßbmµÁ_) _| à{dîQ> hmoVm h¡ 

(d) O~ ewH«$mUw H$m AJ«qnS>H$ (EH«$mogmo_) Aar` {H$arQ> (H$moamoZm ao{S>EQ>m) na AnZo 
E§µOmB_ _mo{MV H$aVm h¡  

2. Cg {dH$ën H$m M`Z H$s{OE {Og_| 325 bKw~rOmUw OZH$ (_mV¥) H$mo{eH$mAm| Ho$ 

bKw~rOmUwOZZ àH«$_ Ûmam ~ZZo dmbo namJH$Um| H$s ghr g§»`m H$mo Xem©`m J`m h¡ &      

(a) 325  (b) 650 

(c) 1300  (d) 975 
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General Instructions : 

Read the following instructions carefully and strictly follow them : 

(i) This question paper contains 33 questions. All questions are compulsory.  

(ii) This question paper is divided into five sections  Section A, B, C, D and E.  

(iii) In Section A  Questions no. 1 to 16 are multiple choice (MCQ) type questions, 
carrying 1 mark each.   

(iv) In Section B  Questions no. 17 to 21 are very short answer (VSA) type 
questions, carrying 2 marks each.  

(v) In Section C  Questions no. 22 to 28 are short answer (SA) type questions, 
carrying 3 marks each. 

(vi) In Section D  Questions no. 29 and 30 are case-based questions, carrying  
4 marks each.  

(vii) In Section E  Questions no. 31 to 33 are long answer (LA) type questions, 
carrying 5 marks each.   

(viii) There is no overall choice. However, an internal choice has been provided in  
1 question in Section B, 1 question in Section C, 2 questions in Section D and  
3 questions in Section E. A candidate has to attempt only one of the 
alternatives in such questions.   

(ix) Use of calculators is not allowed.  

SECTION A 

Questions no. 1 to 16 are Multiple Choice (MCQ) type Questions, carrying  
1 mark each.       16 1=16 

1. A human ovum completes its second meiosis : 
(a) at the time of fertilisation 
(b) when the sperm touches the zona pellucida 
(c) when the sperm gains entry into the cytoplasm of the ovum 
(d) when the acrosome of the sperm releases its enzymes on corona 

radiata 

2. Choose the option that gives the correct number of pollen grains that will 
be formed after 325 microspore mother cells undergo microsporogenesis. 

(a) 325 (b) 650 

(c) 1300 (d) 975 
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3. ZrMo Xmo ñV§̂  {XE JE h¢ & ñV§^ I _| Mma J ©̂{ZamoYH$ ẁ{º$`m| Ho$ Zm_ {XE JE h¡§ VWm  

ñV§^ II _| BZ ẁ{º$`m| Ho$ J ©̂{ZamoYr VarH$m| H$mo Xem©`m J`m h¡ & Cg {dH$ën H$m M`Z 

H$s{OE {Og_| J ©̂{ZamoYH$ ẁ{º$`m| H$mo CZHo$ H$m`m] Ho$ gmW ghr T>§J go gw_o{bV {H$`m J`m 

h¡ &$ 

 
 I

   
II

 

P. {bßnog byn  i. A§S>moËgO©Z H$m g§X_Z   

Q. _ëQ>rbmoS> 375   ii. J^m©e` _| ewH«$mUwAm| H$s ^jH$mUw{H«$`m   

R. ËdMm Ho$ ZrMo A§Vam}n   iii. mZm  

S. ghobr  iv. J^m©e` J«rdm H$mo ewH«$mUwAm| H$m à{VamoYr ~ZmZm   

    :  

(a) P-ii, Q-iv, R-iii, S-i (b) P-i, Q-ii, R-iii, S-iv 

(c) P-iii, Q-i, R-iv, S-ii (d) P-iv, Q-iii, R-ii, S-i 

4. {Og µ\$gb H$m gd©àW_ nyU© OrZr AZwH«$_ {H$`m J`m, dh h¡ :  
(a) Johÿ±   (b) Vå~mHy$  
(c) YmZ (Mmdb) (d) H$nmg  

5. ZrMo {XE JE ì`dñWmnH$ {Zê$nU _| Xem©E AZwgma Agr_H|$Ðr _| AZwboIZ àH«$_ _| 
gpå_{bV ñWb \  VWm E§µOmB_ H$mo nhMm{ZE &  

 
 ñWb  \  E§µOmB_  
(a) g_mnH {g½_m ( ) AmaEZE nm°br_aoµO $ 
(b) CÞm`H amo ( ) AmaEZE nm°br_aoµO $ 
(c) CÞm`H {g½_m ( ) AmaEZE nm°br_aoµO 
(d) CÞm`H  {g½_m ( ) S>rEZE nm°br_aoµO 



 

57/1/3  JJJJ Page 5 P.T.O.   

3. Given below are two columns. In Column I the names of four 
contraceptive devices are given and in Column II the modes of action of 
the contraceptives are given. Select the option where the contraceptive 
devices are correctly matched with their respective modes of action. 

 Column I 
(Contraceptive devices)  Column II 

(Modes of action) 
P. Lippes loop  i. Inhibition of ovulation 

Q. Multiload 375 ii. Phagocytosis of sperms in uterus 

R. Subcutaneous 
Norplant  

iii. Causes thickening of cervical 
mucous 

S. Saheli  iv. Makes cervix hostile to sperms 

   Options :  

(a) P-ii, Q-iv, R-iii, S-i (b) P-i, Q-ii, R-iii, S-iv 

(c) P-iii, Q-i, R-iv, S-ii (d) P-iv, Q-iii, R-ii, S-i 

4. The first gene-sequenced crop is : 

(a) Wheat (b) Tobacco 

(c) Rice (d) Cotton 

5. Identify the region 
process of transcription in prokaryote as shown in the schematic 
representation given below. 

 

 
 Region  Factor Y  Enzyme Z  
(a) Terminator Sigma ( ) RNA polymerase 
(b) Promoter Rho ( ) RNA polymerase 
(c) Promoter Sigma ( ) RNA polymerase 
(d) Promoter Sigma ( ) DNA polymerase  
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6. VWm VrZ AÝ` ì`{º$`m| 1, 2 Am¡a 3 
Ho$ S>rEZE àmo\$mBbm| H$m AÜ``Z H$s{OE & {ZåZ{b{IV _| go H$m¡Z-
Ho$ g§̂ m{dV OZH$ hmoZo H$mo Xem©Vm h¡ ?  

  m      ì`{º$     ì`{º$      ì`{º$ 
    X           1           2          3 

   
(a) 1 VWm 2 (b) 2 VWm 3 

(c) 1 VWm 3 (d) Ho$db ì`{º$ 3 

7. {Oamµ\$ H$s JX©Z H$s b§~mB© Ho$ g§~§Y _| àmH¥${VH$ daU Ho$ àH«$_ H$mo ghr T>§J go n[a^m{fV 
H$aZo dmbo {dH$ën H$m M`Z H$s{OE :       

 
(a) ñWm`rH$maH$ daU  \$m| H$m CÎmadVu daU hmoVm h¡ &  
(b) {dXmaH$ daU  {H$ N>moQ>r VWm b§~r JX©Z dmbo {Oamµ\$m| H$m daU hmoVm h¡ &  
(c) {XemË_H$ daU  {H$ b§~r JX©Z dmbo {Oamµ\$m| H$m daU hmoVm h¡ & 
(d) ñWm`rH$maH$ daU  {H$ JX©Z H$s _Ü`_ b§~mB© dmbo {Oamµ\$m| H$m daU hmoVm  

h¡ &    
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6. Study the DNA profiles obtained as a result of DNA fingerprinting of a 

options shows  ? 

  Child  Individual Individual Individual 
    X           1           2          3 

   
(a) 1 and 2 (b) 2 and 3 
(c) 1 and 3 (d) Only individual 3 

7. Select the option that gives the correct description of the process of 
Natural Selection with respect to the length of the neck of giraffe. 

   
(a) Stabilising selection as giraffes with longer neck lengths are 

selected further.  
(b) Disruptive selection as giraffes with smaller and longer neck 

lengths are selected. 
(c) Directional selection as giraffes with longer neck lengths are 

selected.  
(d) Stabilising selection as giraffes with medium neck lengths are 

selected. 
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8. ZrMo Xr JB© 
(nm°br_aoµO ûm¥§Ibm A{^{H«$`m) Ho$ Xm¡amZ dm§{N>V> n[aUm_ àmßV hm|Jo ?  

 

 Z_yZm {dH¥$VrH$aU Ho$ {bE Cn`moJ 
{H$`m OmZo dmbm Vmn_mZ 

àgma Ho$ {bE Cn`moJ {H$`m OmZo 
dmbm E§µOmB_ 

(a) I / 90 C Vmn ñWm`r (W_m}ñQ>o~b) 

(b) II _§X Vmn_mZ / 50 C Vmn ñWm`r 

(c) III _§X Vmn_mZ / 50 C Vmn à{VamoYr 

(d) IV / 90 C Vmn AñWm`r 

 

9. AmaEZE A§Vj}n  à{H«$`m Ho$ Xm¡amZ dm§{N>V OrZ H$mo {Z{îH«$` H$aZo Ho$ {bE {ZåZ{b{IV _| 
go {H$gH$m Cn`moJ {H$`m OmVm h¡ ?  

(a) ds S>rEZE 

(b) ds AmaEZE 

(c) r S>rEZE 

(d) S>rEZE nm°br_aoµO 

 

10. {ZåZ{b{IV O¡d-Cd©aH$m| _| go H$m¡Z-gm O¡d-Cd©aH$ dm ẁ_ÊS>br` ZmBQ>́moOZ H$m pñWarH$aU 
H$aVm ?   

(a)   

(b)   

(c)   

(d)   
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8. Which of the following samples of DNA in the table given below will give 
the desired result during polymerase chain reaction ? 

 Sample 
Temperature used for 

Denaturation 
Enzyme used for 

extension 

(a) I High temp. / 90 C Heat stable 

(b) II Low temp. / 50 C Heat stable 

(c) III Low temp. / 50 C Heat resistant 

(d) IV High temp. / 90 C Heat unstable 

 

 

9. 
desired gene ? 

(a) dsDNA 

(b) dsRNA 

(c) rDNA 

(d) DNA polymerase 

 

 

10. Which one among the following biofertilizers does not fix atmospheric 
nitrogen ? 

(a) Oscillatoria 

(b) Rhizobium 

(c) Azospirillum 

(d) Glomus 
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11. ZrMo Xmo ñV§^ {XE JE h¢ & ñV§̂  I _| Mma E§µOmB_m| H$mo VWm ñV§^ II _| E§µOmB_m| Ho$ àH$m`m] 
H$s gyMr Xr JB© h¡ & {ZåZ{b{IV {dH$ënm| _| go H$m¡Z-gm {dH$ën E§µOmB_m| H$m CZHo$ g§~§{YV 
àH$m`m] go _ob H$mo ghr ê$n _| Xem©Vm h¡ ?$ 

 
 I

   
II

 

P. S>rEZE bmBJoµO i. 

hQ>mVm h¡ 
Q.  ii. S>rEZE Q>oånboQ> na àmB_a H$mo {dñVm[aV 

H$aVm h¡ 
R. Q>¡H$ nm°br_aoµO  iii.  

S.  iv. S>rEZE H$mo {d{eîQ> ñWbm| na H$mQ>Vm h¡ 

    :  

(a) P-i, Q-ii, R-iv, S-iii (b) P-iv, Q-iii, R-ii, S-i 

(c) P-i, Q-iv, R-iii, S-ii (d) P-iii, Q-i, R-ii, S-iv 

12. gh^mo{OVm Ho$ CXmhaU h¢ : 
(i) Am_ Ho$ d¥j na CJZo dmbm Am°{H©$S>  
(ii) H$mo`b ( ) njr VWm H$m¡Am  
(iii) Zo[a`_ Ho$ d¥j na CJZo dmbm    
(iv) ìhob na ahZo (Amdmg H$aZo) dmbm ~mZ}H$b  
(a) (i) VWm (ii)  (b) (i) VWm (iv) 

(c) (ii) VWm (iii) (d) (ii) VWm (iv) 

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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11. Given below are two columns. In Column I is the list of four enzymes and 
in Column II is the list of functions of the given enzymes. Which one of 
the following options shows the enzymes matched with their respective 
functions correctly ? 

 
Column I 
(Enzyme) 

 
Column II 
(Function) 

P. DNA Ligase i. Removes nucleotides from ends of 
DNA 

Q. Restriction exonuclease ii. Extends primer on a DNA template 

R. Taq polymerase iii. Joins the DNA fragments 

S. Restriction endonuclease iv. Cuts DNA at a specific position 

   Options :  

(a) P-i, Q-ii, R-iv, S-iii (b) P-iv, Q-iii, R-ii, S-i 

(c) P-i, Q-iv, R-iii, S-ii (d) P-iii, Q-i, R-ii, S-iv 

12. Examples that show commensalism are : 

(i) An orchid growing on mango tree 

(ii) Cuckoo bird and crow 

(iii) Cuscuta growing on Nerium tree 

(iv) Barnacles growing on a whale 

(a) (i) and (ii) (b) (i) and (iv) 

(c) (ii) and (iii) (d) (ii) and (iv)  

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) : ~a} H$s EH$ Om{V VWm A§Ora H$s EH$ Om{V H$m OrdZ MH«$ EH$-Xÿgao Ho$ 

{~Zm nyam Zht hmo gH$Vm &    

(R) : O~ ~a} A§S>o XoZo Ho$ {bE A§Ora Ho$ nwînH«$_ _| àdoe H$aVo h¢, Vmo ~Xbo _| 

A§Ora Ho$ nwînm| H$m namJU ^r hmo OmVm h¡ &  

14. (A) : H$mo{eH$m H$m nyU© S>rEZE _| pñWV AZwH«$_ kmV H$aZo Ho$ {bE Bgo {db{JV 

H$aHo$ N>moQ>o-N>moQ>o `mÑpÀN>H$ I§S>m| _| ~Xb (H$mQ>) XoVo h¢ &  

(R) : S>rEZE EH$ ~hþV b§~m ~hþbH$ h¡ &  

15. (A) : S>rEZE H$mo à{V~§YZ E§µOmB_ Ûmam H$mQ>Zo Ho$ {bE Bgo Amd¥V {Pëbr go 

_wº$ H$aZo H$s Amdí`H$Vm hmoVr h¡ &  

(R) : Bg CÔoí` H$mo àmßV H$aZo Ho$ {bE EH$ nmXn H$mo{eH$m H$mo H$mB{Q>ZoµO Ûmam 

g§gm{YV (CnMm[aV) {H$`m J`m & 

16. (A) : S>m{d©Z Zo Xem©`m {H$ hmWr O¡gm Yr_r J{V go d¥{Õ H$aZo dmbm àmUr ^r 

{demb g§»`m VH$ nhþ±M gH$Vo h¢ &   

(R) : Amdmg _| O~ g§gmYZ Agr{_V hmoVo h¢, Vmo àË`oH$ Om{V _| AnZr 

OÝ_OmV j_Vm H$mo àmßV H$aZo H$s `mo½`Vm hmoVr h¡ &  

IÊS> I 

17. (H$)   nwîn Ho$ ~rOmÊS> Ho$ {H$g {gao go VWm {H$g àH$ma namJ Z{bH$m ^«yUH$mof 

_| à{dîQ> hmoVr h¡ ?  

(I) namJ Z{bH$m _| CnpñWV Za Ho$ÝÐH$ (Za `w½_H$m|) Ho$ ^{dî` H$m CëboI H$s{OE &  2 

18. (H$) ao_gma g_Pm¡Vm (gå_obZ) Ho$ _w»` CÔoí` H$m CëboI H$s{OE &  

(I) ^maV Ho$ Eogo {H$Ýht Xmo ñWbm| Ho$ Zm_ {b{IE Omo ao_gma g_Pm¡Vo Ho$ {bE _hÎdnyU© 

h¢ &   2 

19. (H$) ? 
H$moB© Xmo H$maU Xr{OE &  

(I) Eogr gbmh Xr OmVr h¡ {H$ {M{H$ËgH$ Ûmam àñVm{dH$ à{VO¡{dH$ H$m H$mog© 

(IwamH$) nyam H$aZm Mm{hE &  H$WZ H$s Ý`m`g§JVVm {b{IE & 2 



 

57/1/3  JJJJ Page 13 P.T.O.   

13. Assertion (A) : A species of wasp and a fig species cannot complete their 

life cycle without each other. 

Reason (R) : While visiting wasps come to lay eggs in the fig 

inflorescence, the flower of wasp gets pollinated in return. 

14. Assertion (A) : For sequencing, the total DNA from a cell is isolated and 

converted into random fragments. 

Reason (R) : DNA is a very long polymer. 

15. Assertion (A) : In order to cut the DNA with a restriction enzyme, it 

needs to be released from the membrane which encloses 

it. 

Reason (R) : A plant cell was treated with chitinase to achieve this. 

16. Assertion (A) : Darwin showed how even a slow growing animal like an 

elephant could reach enormous numbers. 

Reason (R) : When resources in the habitat are unlimited, each species 

has the ability to realise its innate potential fully. 

SECTION B 

17. (a) From which end of the ovule, and how does the pollen tube gain its 
entry into the embryo sac of a Hibiscus flower ?  

(b) State the fate of the male nuclei present in the pollen tube. 2 

18. (a) Mention the main objective of the Ramsar Convention.  

(b) Name any two sites in India that are important in the Ramsar 
Convention. 2 

19. (a) Why should antibiotics not be taken indiscriminately ? Give any 
two reasons.  

(b) It is advisable to complete the course of antibiotics as prescribed 
by the doctor.  Justify. 2 
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20. (H$) (i) VWm g§aMZmAm| H$mo nhMmZ H$a CZHo$ 

Zm_ {b{IE :  

 
  (ii) O¡d-àm¡Úmo{JH$s Ho$ {d{^Þ à`moJm| _| CZHo$ _hÎd H$m CëboI H$s{OE &  2      

 AWdm 
(I) Cg àH«$_ H$s ì`m»`m H$s{OE {OgHo$ Ûmam EH$ OrdmUw H$mo{eH$m H$mo BgHo$ n[adoe 

go {dOmVr` S>rEZE H$mo àmßV H$aZo Ho$ {bE {Ûg§̀ moOr YZm`Z VWm Vmn àKmV 
(CnMma) Ûmam gj_  ~Zm`m OmVm h¡ &      2 

21. ZrMo {XE JE {MÌ _| _mZd ^«yU Ho$ {dH$mg H$s EH$ AdñWm H$mo Xem©̀ m J`m h¡ & BgHo$ 
g§X ©̂ _| {ZåZ{b{IV àíZm| Ho$ CÎma Xr{OE :      

 
(H$) {MÌ _| {XImB© JB© _mZd «̂yUr` AdñWm H$mo nhMmZ H$a CgH$m Zm_ {b{IE & 

(I) EH$ _{hbm H$s gm_mÝ` J^m©dñWm _| BgH$s ghr AdpñW{V H$m CëboI H$s{OE &  

(J) Zm_m§{H$V VWm Xmo ^mJm| _| go àË òH$ H$m EH$-EH$ àH$m ©̀ {b{IE &  2 

 Y 
 
 
 
 
 

 X 

 (A) 
 (B) 
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20. (a) (i) 

image given below : 

 
 (ii) State their importance in various biotechnology experiments. 2 

   OR 

(b) Explain the process by which a bacterial cell can be made 

divalent cations and temperature treatment. 2 

21. The diagram given below shows a developmental stage of human embryo. 
Answer the following questions with reference to it :  

 
 (a) Identify and name the human embryonic stage shown.  

(b) Mention its exact location in the normal pregnancy of a woman.  

(c) Write one function of each of the . 2 

 Y 
 
 
 
 
 

 X 

 (A) 
 (B) 
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IÊS> J 

22. (H$) (i) {d{^Þ àH$ma H$s ghm`H$ OZZ àm¡Úmo{J{H$`m| _| Cn`moJ H$s OmZo dmbr Hw$N> 
VH$ZrH$m| Ho$ {ZåZ{b{IV g§{jßV ê$nm| H$m {dñVma H$s{OE : 2  

   (1) OoS>.AmB©.E\$.Q>r.  
   (2) AmB©.gr.Eg.AmB©. 
   (3) AmB©. ỳ.Q>r. 
   (4) Or.AmB©.E\$.Q>r. 

  (ii) Cn ẁ©º$ _| go {H$g VH$ZrH$ (VarHo$) H$mo nmÌo {ZfoMZ Zht _mZm Om gH$Vm ? 
AnZo CÎma Ho$ g_W©Z _| H$maU {b{IE & 1       

 AWdm 

(I) {ZåZ{b{IV _| {d^oX H$s{OE :       3 

  (i) n[a «̂yUnmof VWm \$b{^{Îm   

  (ii) ẁº$m§S>nr VWm {d ẁº$m§S>nr ñÌrHo$ga  

  (iii) àm§Hw$a VWm _ybm§Hw$a    

23. An{eîQ>/ì`W© Ob H$mo H$_ àXÿ{fV ~ZmZo Ho$ {bE CgH$m dm{hV _b CnMma g§ §̀Ì _| 
CnMma {H$`m OmVm h¡ & Bg CnMma àH«$_ Ho$ g§X^© _| {ZåZ{b{IV H$s ì`m»`m H$s{OE :     3  

(H$) àmW{_H$ Amn§H$ (ñbO)   

(I) g{H«${`V Amn§H$  

(J) Adm`dr` Amn§H$ g§nm{MÌ (EoZmamo{~H$ ñbO S>mBO¡ñQ>a) 

24. (H$) AmYw{ZH$ ẁJrZ _mZd (dV©_mZ ẁJ Ho$ _mZd) Ho$ Eogo Xmo ZadmZaJU (àmB_oQ²>g) 
nyd©Om| Ho$ Zm_ {b{IE Omo bJ^J 15 {_{b`Z df© nyd© {dÚ_mZ Wo &         

(I) Ordmí_ gmú`m| Ho$ AZwgma  {H$g g_`-H$mb _| Am¡a H$hm± ahVo Wo ?    

(J)   VWm   Ho$ ~rM Xmo A§Va {b{IE &       3 

25. Ho$db `moOZmË_H$ AmaoI H$s ghm`Vm go, BH$mo Ama dZ (EcoRI) Am¡a S>rEZE bmBJoµO  
à{V~§YZ  H$s {H«$`m Ûmam nwZ`m}JO S>rEZE Ho$ {Z_m©U Ho$ VrZ MaUm| H$mo  
Xem©BE &      3 

26. (H$) XþX©_ (_¡{b½Z¢Q>) A~w©X VWm gwX_ ({~ZmBZ) A~w©X _| {d ôX H$s{OE &         

(I) XþX©_ A~w©X Ho$ g~go S>amdZo JwU H$m Zm_ {bIH$a CgH$s ì`m»`m H$s{OE &      3 
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SECTION C 

22. (a) (i) Expand the abbreviations given below, used for different 
modes of assisted reproductive technologies : 2 

 (1) ZIFT  

 (2) ICSI  
 (3) IUT 

 (4) GIFT    

(ii) Which one of them cannot be considered as a procedure of  
IVF ? Give reasons in support of your answer. 1 

   OR 
(b) Differentiate between the following : 3 

(i) Perisperm and Pericarp  
(ii) Syncarpous pistil and Apocarpous pistil 
(iii) Plumule and Radicle 

23. Treatment of wastewater is done in a sewage treatment plant to make it 
less polluting. Explain the following with reference to this treatment 
process :      3 

 (a) Primary sludge  
(b) Activated sludge 
(c) Anaerobic sludge digesters 

24. (a) Name the two primate ancestors of the present day humans, who 
existed approximately about 15 million years ago. 

(b) According to geological records, when and where did 
Australopithecines live ?  

(c) Give two differences between Homo habilis and Homo erectus. 3 

25. With the help of a schematic diagram only, show in three steps,  
the formation of recombinant DNA by the action of restriction  
endonuclease  EcoRI and DNA ligase.   3 

26. (a) Differentiate between malignant and benign tumours.   

(b) Name and explain the most feared property of a malignant tumour. 3 
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27. (H$) ñQ>o_ H$mo{eH$mAm| (_yb H$mo{eH$mAm|)  Ho$ A{^bjU {b{IE &        

(I) _mZdm| _| ñQ>o_ H$mo{eH$mAm|  H$mo H$hm± go àmßV {H$`m Om gH$Vm h¡ ?   

(J) _mZd amoJm| Ho$ CnMma _| ñQ>o_ H$mo{eH$mAm|  Ho$ H$moB© Xmo AZwà`moJ {b{IE &      3

28. EH$ n[adma Ho$ d§emdbr MmQ>© H$mo {ZåZ ê$n go Xem©`m J`m h¡ & BgH$m AÜ``Z H$aHo$ 
{ZåZ{b{IV àíZm| Ho$ CÎma Xr{OE : 

  

(H$) d§emdbr MmQ>© _| Xem©̀ m J`m amoJ Aà^mdr {dH$ma h¡ AWdm à^mdr {dH$ma ? 
H$maU Xr{OE &   

(I) Bg n[adma _| Cg ñÌr (_mXm ì`{îQ>) H$mo nhMm{ZE Omo {ZpíMV ê$n go g_ ẁ½_Or  
h¡ &  

(J) Bg d§emdbr MmQ>© _| {H$g EH$ ì`{º$ Ho$ OrZmoQ>mBn (OrZràê$n) H$s nhMmZ Zht 
H$s Om gH$Vr ?  

(K) Cg nwéf H$s nhMmZ H$s{OE Omo {ZpíMV ê$n go {df_ ẁ½_Or h¡ &  

(L>)  {dH$ma h¡ AWdm AqbJ ghb½Z ?  3 

IÊS> K 

29. EH$ H$mo{eH$m V§Ì _| OrZ AnZo Amn H$mo àmoQ>rZ/E§µOmB_ Ho$ ê$n _| A{^ì`º$ H$aVm h¡ & EH$ 
H$mo{eH$m V§Ì _| OrZ H$s A{^ì`{º$ H$~ Am¡a H¡$go g§nÞ hmoZo H$s Amdí`H$Vm hmoVr h¡, VWm 
EH$ Agr_Ho$ÝÐH$s H$mo{eH$m V§Ì _| OrZ H$s A{^ì`{º$ H$m {Z`_Z H¡$go hmoVm h¡, BgH$m 
AÜ``Z O¡d- \
go {H$`m J`m & m à{Vnm{XV  àMmboH$   
(  Amonoam°Z) g§H$ënZm Ho$ {bE CÝh| 1965 _| Zmo~ob nwañH$ma go gå_m{ZV {H$`m J`m & 

 (H$)   àMmboH$ (   Amonoam°Z ?  1 
(I) H$hm OmVm h¡ {H$ OrdmUw H$mo{eH$m _|   àMmboH$ H$s A{^ì`{º$ AË`{YH$ 

{ZåZ ñVa na {Za§Va ~Zr ahVr h¡ &  H$WZ H$mo Ý`m`mo{MV {gÕ H$s{OE &     
2

1  
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27. (a) .   

(b) From where can one obtain  in humans ? 

(c) State any two applications of stem cells  in curing human diseases. 3 

28. Study the pedigree chart of a family given below and answer the 

questions that follow : 

  

(a) Is the disease in this pedigree chart a recessive or dominant 

disorder ? Give reason. 
(b) Identify the female individual in this family, who for sure is 

homozygous. 
(c) Genotype of which one individual cannot be identified in this 

pedigree chart ? 
(d) Identify a male who is definitely heterozygous. 
(e) Is this disease a sex-linked or an autosomal disorder ? 3  

SECTION D 

29. Gene expresses itself in a cell system as a protein/enzyme. How does an 
expression of gene occur in a cell system and when does it need to  
occur, and how the gene expression is regulated in a prokaryote cell 
system was studied by the combined efforts of Jacque Monod, the 
biochemist and Francois Jacob, the geneticist. For their work on lactose 
metabolism in E. coli  lac 
were awarded the Nobel Prize in 1965. 

 (a) Why is lac operon said to be a transcriptionally regulated system ? 1 

(b) It is said that the lac operon has to be operational at a very low level 

in the bacterial cell all the time.  Justify. 
2

1
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(J)  àMmboH$ _| {Z`m_H$ OrZ H$mo i (AmB©)  
OmVm h¡ ?   

2

1  

(K) OrdmUw Ho$ g§dY©Z _mÜ`_ _| àoaH$ H$s AZwnpñW{V _|   àMmboH$ H$m `moOZmË_H$ 

AmaoI ~ZmBE &     2    
 AWdm 

(K) OrdmUw Ho$ g§dY©Z _mÜ`_ _| àoaH$ H$s CnpñW{V _|   àMmboH$ H$m `moOZmË_H$ 

AmaoI ~ZmBE &  2 

30. ZrMo {XE JE AmaoI _| n¥Ïdr Ho$ joÌm| H$m {MÌmË_H$ {Zê$nU {X`m J`m h¡ {Og_| H«$_e:  
VWm Ûmam  & Bg {MÌmË_H$ {Zê$nU H$m AÜ``Z H$aHo$ 

{ZåZ{b{IV àíZm| Ho$ CÎma Xr{OE &      

 
 

(H$) O~ joÌ go joÌ H$s Amoa OmVo h¢, Vmo Om{V {d{dYVm na AnZo àojU {b{IE 
VWm Xmo H$maU ^r {b{IE &      3 

(I) H$maU ~VmVo hþE ^maV _| nmE OmZo dmbo n{j`m| H$s àOm{V`m| H$s AZw_m{ZV g§»`m 
H$m CëboI H$s{OE &    1 

 AWdm  
(I) {díd Ho$ Cg joÌ H$m Zm_ {b{IE Ohm± gdm©{YH$ O¡d-{d{dYVm A§{H$V H$s JB© h¡ 

A &  1 

ŷ_Ü`aoIm  
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(c) Why is the regulator gene in lac  ? 
2

1
 

(d) Draw a schematic diagram of lac operon in absence of inducer in the 

culture medium of the bacteria. 2 

   OR 

(d) Draw a schematic diagram of lac operon in the presence of inducer in 
the culture medium of the bacteria. 2 

  

30. Study the diagrammatic representation given below of the Earth with 
s that follow. 

 

 
 

(a) Write the observations made regarding the species diversity when 
moving . Give two reasons also. 3 

(b) Stating the reason, mention the approximate number of bird species 
recorded in India. 1 

   OR 

(b) Name the region in the world that records the greatest biodiversity 
and mention why. 1 

 

EQUATOR
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IÊS> L> 

31. (H$) 10 df© H$s Am ẁ hmoZo VH$ EH$ 

g_`~Õ Q>rH$mH$aU H$m ©̀H«$_ (àmoJ«m_) H$m {Zd©hZ {H$`m OmVm h¡ & ZrMo ~ZmE JE 

J«m\$ _| Q>rH$mH$aU Ho$ à^md H$mo Xem©`m J`m h¡ & Bg_| Q>rH$mH$aU Ho$ Cnam§V Cgr 

J`m h¡ &   

 
 
 
 

  (i) ? 
ì`m»`m H$s{OE &    

 

  (ii) `{X Mma _mh Ho H$mo Cgr amoJOZH$ H$m g§H«$_U hmo OmVm h¡, Vmo 

aº$ _| à{Vajr AUwAm| H$s gmÝÐVm ~hþV Vrd«Vm go 

H$s{OE {H$ &   

 

Q>rH$mH$aU Ho$ níMmV² g_` ({XZm| _|) 

  

Q>r
H$
mH

$aU
 `

hm
± {
H$
`m

 J
`m
 

 

aº
$ _

| à
{V

aj
r A

U
wA

m| 
H$
s 
gm

ÐV
m  

 

. 
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SECTION E 

 

31. (a) A time-bound vaccination programme is followed for the children in 

our country from their birth up to ten years of age. A graph plotted 

below shows the effect of the vaccination followed by infection by the 

same pathogen, and the antibody concentration in the blood of the 

child. 

 
 

 

  (i) Explain why the administration of a vaccine causes an 

increase in the antibody concentration. 

 

(ii) If the child is infected with the same pathogen almost four 

months later, the antibody concentration in his/her blood 

increases very fast. Explain why. 

Days after administration of vaccine  

 Reinfection with same pathogen 

V
ac

ci
n

e 
is

 a
dm

in
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h
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e  
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  (iii) ZrMo Xr JB© Vm{bH$m go {d{^Þ àH$ma H$s à{Vajm VWm dh H¡$go àmßV hmoVr 

h¢, Ho$ {df` _| gyMZm àmßV hmoVr h¡ & Vm{bH$m _| A§{H$V 

VWm H$s nhMmZ H$s{OE & 5     

 à{Vajm Ho$ àH$ma à{Vajm AUwAm| 
H$m CËnmXZ 

ñ_¥{V 
H$mo{eH$mAm| 
H$s CnpñW{V 

àm{ßV H$m VarH$m 

(1) àmH¥${VH$, g{H«$`   hm±   

(2) àmH¥${VH$, {Z{îH«$` Zht  

J^m©dñWm/Xþ½Y 
òdU Ho$ Xm¡amZ 
Anam Ho$  
Ama-nma     

(3) Cnm{O©V, g{H«$`    hm± 
Xþ½Y òdU Ho$ 
Xm¡amZ Q>rH$m 

     

(4) Cnm{O©V, {Z{îH«$`  Zht 
à{Vajm AUwAm| 
H$m {ZdoeZ 

 

 

 AWdm  

 

 (I) (i) ñ_¡H$  ? ñ_¡H$ boZo H$mo Hw$à`moJ AWdm ì`gZ 

?         

   

(ii) {ZåZ{b{IV S>́J Ho$ òmoV nm¡Yo H$m Zm_ {bIH$a _mZd eara na àË òH$ S>́J 

H$m EH$-EH$ à^md ^r {b{IE : 

   (1) _¡[aOwAmZm   

   (2) H$moHo$Z  

   (3) _m°µ\$s©Z  5 
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(iii) A table given below gives information about different types of 

immunity and how they are attained. Identify P , Q , R , S  

and T  in the table.  5 

 

 
Type of 

immunity 
Production 

of antibodies 

Presence 
of memory 

cells 
Mode attained 

(1) Natural, 
active 

Yes   

(2) Natural, 
passive 

No  Across the  
placenta during 
pregnancy/breast 
feeding 

(3) Acquired, 
active 

 Yes Getting a vaccine 
during breast 
feeding 

(4) Acquired, 
passive 

 No Getting an 
injection of 
antibodies 

 

   OR 

 

 (b) (i)  ? Why is the consumption 

of smack considered as an abuse ?  

(ii) Name the source plant and one effect of the following drugs on 

the human body :  

(1) Marijuana   

   (2) Cocaine  

   (3) Morphine 5 
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32. (H$) ZrMo {XE JE AmaoIm| _| namJU Ho$ VarH$m| H$mo Xem©`m J`m h¡ & Bggo g§~§{YV {XE 
JE àíZm| Ho$ CÎma Xr{OE :  

     
 

  (i) Cn ẁ©º$ {MÌ _| nm¡Ym| _| namJH$Um| Ho$ ñWmZm§VaU H$s VrZ {d{Y`m| H$mo Xem©`m 

J`m h¡ & Bg_| Xem©B© JB© VWm {d{Y`m| Ho$ {bE Cn`moJ {H$E OmZo 

dmbo VH$ZrH$s eãX (nm[a^m{fH$ ? 

  (ii) {ZåZ{b{IV nm¡Yo g\ ?  

   (1) dmQ>a {bbr    

   (2)     

  (iii) AÝV:àOZZ AdZ_Z H$mo hVmoËgm{hV H$aZo Ho$ {bE nwînr` nmXnm| Zo AZoH$ 

ẁ{º$`m± {dH${gV H$a br h¢ & Bg CÔoí` H$s àm{ßV Ho$ {bE nm¡Ym| Ho$ ghm`H$ 

EH$ d§emZwJV VWm EH$ H$m{ ©̀H$s` ẁ{º$ H$s ì`m»`m H$s{OE & 5 

 AWdm  

2 3 

1 
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32. (a) Study the diagram given below showing the modes of pollination. 
Answer the questions that follow. 

     

  (i) The given diagram shows three methods of pollen transfer in 

plants. What are the technical terms used for pollen transfer 

methods  ? 

(ii) How do the following plants achieve pollination successfully ? 

   (1) Water lily   

   (2) Vallisneria  

(iii) Flowering plants have developed many devices to avoid 

inbreeding depression. Explain one hereditary and one 

physiological device which helps plants to achieve this target.  5 

   OR 

2 3 

1 
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(I) EH$ gm_mÝ` _mZd ñÌr Ho$ AmV©d MH«$ H$mo {ZåZ {MÌ Ûmam Xem©`m J`m h¡ & BgH$m 

àojU H$aHo$ {XE JE g§~§{YV àíZm| Ho$ CÎma Xr{OE : 

 

          A§{H$V g§»`mE± AmV©d MH«$ Ho$ {Xdgm| H$mo B§{JV H$aVr h¢   

  (i) {ZåZ{b{IV Ho$ {bE g_w{MV nm[a^m{fH$ ?  

   (1) {Xdg 1  7   

   (2) {Xdg 8  12 

   (3) {Xdg 16  28 

   (4) {Xdg 13  15         

(ii) {ZåZ{b{IV Ad{Y _| A§S>me`r hm°_m}Z VWm nr`yfJ«§{W hm°_m}Z H$s ŷ{_H$m 

H$s ì`m»`m H$s{OE :  

   (1) {Xdg 8  12   

   (2) {Xdg 13  15  

   (3) {Xdg 16  28 5 
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 (b) Observe the diagram given below showing the menstrual cycle of a 

normal human female and answer the questions that follow : 

 
              Numbers indicate the days of the menstrual cycle  

 

  (i) What are the suitable technical terms used for the following ? 

   (1) Days 1  7   
   (2) Days 8  12  

   (3) Days 16  28 

   (4) Days 13  15 

(ii) Explain the role of ovarian and pituitary hormones during the 

following time periods : 

(1) Days 8  12    

   (2) Days 13  15  

   (3) Days 16  28 5 
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33. (H$) (i) S>m{d©Z Ûmam ñnï> {H$E JE AZwHy$br {d{H$aU H$s n[aKQ>Zm H$m dU©Z  
H$s{OE & 

(ii) ? AnZo CÎma Ho$ 
g_W©Z _| H$maU Xr{OE &   5  

 AWdm 

(I) AmnH$mo _Q>a H$m EH$ b§~m nm¡Ym {X`m J`m Am¡a CgH$m OrZmoQ>mBn (OrZràê$n) kmV 

H$aZo H$mo H$hm J`m & {XE JE _Q>a Ho$ b§~o nm¡Yo H$m g§^m{dV OrZmoQ>mBn kmV H$aZo 

hoVw Amn {Og H«$m°g H$m Cn`moJ H$a|Jo, CgH$m Zm_ {bIH$a ì`m»`m H$s{OE & 5 
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33. (a) (i) Describe the phenomenon of adaptive radiation as explained 

by Darwin. 

(ii) Is human evolution an example of adaptive radiation ? Give 

reason in support of your answer. 5 

 OR 

(b) You are given a tall pea plant and asked to determine its genotype. 

Name and explain the cross that you will carry out to find the 

possible genotype of the given tall pea plant. 5 

 

  
 

 




































































