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

10.15 ~Oo {H$`m OmEJm &  
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do CÎma-nwpñVH$m na H$moB© CÎma Zht {bI|Jo & 
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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. 
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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 
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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 
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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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Marking Scheme 

Strictly Confidential 

(For Internal and Restricted use only) 

Senior Secondary School Certificate Examination,2024 

SUBJECT NAME BIOLOGY (Q.P. CODE 57/1/2) 

General Instructions: - 

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

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

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

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

understand the spot evaluation guidelines carefully. 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

awarded.  

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

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

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

should be awarded accordingly. 

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

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

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

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

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

individual evaluators. 

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

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

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

evaluators are committing. 

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

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

hand margin and encircled. This may be followed strictly. 

www.studentbro.in www.studentbro.inwww.studentbro.in www.studentbro.inwww.studentbro.in www.studentbro.in



XII _ 044 57/1/2/ BIOLOGY # pg. 2 
 

 

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

encircled. This may also be followed strictly. 

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

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

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

once. 

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

answer deserves it. 

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

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

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

reduced syllabus and number of questions in question paper. 

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

Examiner in the past:- 

● Leaving answer or part thereof unassessed in an answer book. 
● Giving more marks for an answer than assigned to it. 
● Wrong totaling of marks awarded on an answer. 
● Wrong transfer of marks from the inside pages of the answer book to the title page. 
● Wrong question wise totaling on the title page. 
● Wrong totaling of marks of the two columns on the title page. 
● Wrong grand total. 
● Marks in words and figures not tallying/not same. 
● Wrong transfer of marks from the answer book to online award list. 
● Answers marked as correct, but marks not awarded. (Ensure that the right tick mark 

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

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

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

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

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

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

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

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

judiciously. 

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

for Spot Evaluation” before starting the actual evaluation. 

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

the title page, correctly totaled and written in figures and words. 

18  The candidates are entitled to obtain photocopy of the Answer Book on request on 

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

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

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

Senior Secondary School Examination, 2024 

BIOLOGY (Subject Code–044) 

[ Paper Code: 57/1/2] 

1 (C) / N–glycosidic linkage 1 1 

2. (B) / i-iv-v-ii-iii 1 1 

3. (D) / Heterotrophic bacteria 1 1 

4. (A) / Cry-I Ac and Cry-II Ab 1 1 

5. (A) / CGT  GCT  TTC  AAA 1 1 

6. (C) / Maize 1 1 

7. (D) /  Mice 1 1 

8. (B) / Allergy 1 1 

9. (C) / Day 10 to 17 of menstrual cycle.  1 1 

10. (B) / 44 + XXY– Overall feminine development   1 1 

11. (B) / 1024 1 1 

12. (C) / (i)  and (ii) 1 1 

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

14. (C) / Assertion (A) is true, but reason (R) is false. 1 1 

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

explanation of Assertion (A). 

1 1 

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

 SECTION - B   

17. 

• Yes  

-Apomixis is asexual reproduction as there is no formation of gametes 

and fertilisation.   1 

• In apomictic seeds – There will be no segregation of characters in 

hybrid progeny, Farmers can keep using apomictic seeds year after 

year / no need to buy hybrid seeds every year as production of hybrid 

seeds are very costly.   

 

 

½ 

 

½ 

 

 

 

 ½+½ 

 

 

 

 

 

 

 

 

 

 

2 

18 
(a) 

(i) 

-Readymade or preformed antibodies or antitoxins against the snake venom , 

-A quick immune response is required in this case.   1  

(ii) Passive immunity                                                    

                                                OR 

 

 

 

 

 

½ 

 

1 

 

½ 
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     OR 

(b)The organic farmers hold the view that complete eradication of pests is not only 

possible but also undesirable because without them beneficial predatory and parasitic 

insects which depend upon them as food or hosts will not survive  /   

  

One of the key belief of organic farmers is that biodiversity furthers health. Greater 

biodiversity leads to more sustainable ecosystem.                                                              

 

 

 

 

 

 

2 

 

 

 

 

 

 

 

 

2 

19. Name of the Naturalist –Lamarck 

-Evolution of life forms driven by use and disuse of organs.  

 -He said Giraffes in an attempt to forage leaves on tall trees had to adapt by   

  elongation of their necks.  

-They passed on this acquired character of elongated neck to their succeeding generations  

and slowly over the years all the future generations had long necks.                                      

½ 

½ 

 

½ 

 

½ 

 

 

 

 

 

 

 

 

 

2 

20. 
• Ova from wife or female donor and sperm from husband or male donor are 

collected , induced to form a zygote under simulated conditions in the 

laboratory (In vitro) (outside body) , Zygote or embryo  are transferred into 

the female body for development. 

•  Test tube baby programme – because initial process is carried out in the 

laboratory / in vitro    

 

 

½x3 

 

 

 

½ 
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21. (a)  

-Prickly pear cactus / Opuntia 

-Being exotic species it become invasive as it did not have any natural predators.  

   

(b) By introducing cactus feeding predator (a moth) from its natural habitat.     

 

½ 

½ 

 

 

1 
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 SECTION - C   

22. (a) (i) Transgenic animals are those which have their DNA manipulated to possess 

and express a foreign gene.  

  

(ii) First transgenic Cow – Rosie, 

-Produced human protein enriched milk (24 g/litre) /  cow milk containing human alpha 

lactalbumin protein is nutritionally more balanced product for human babies than natural 

cow milk.     

    

OR 

 

 

 

1 

 

 

1 

 

1 
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(b) (i) In EcoRI (comes from Escherichia coli RY13) 

-E represent  Genus Escherichia , 

-co represent  species coli, 

-R represent RY 13 strain, 

-I represent order in which the enzyme were isolated from that strain of bacteria. 

 

(ii) 

 

       

 

 

½x4 

 

 

 

 

 

 

 

½ 

 

 

 

 

½ 
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23. A – Fever / chills / cough / headache / greyish blue lips and nails / severe problem 

in     Respiration , 

B – Salmonella typhi , 

C – Nasal congestion / discharge / sore throat / cough / hoarseness /tiredness, 

D – Microsporum / Trichophyton / Epidermophyton , 

E – Internal bleeding / fever / muscular pain / anaemia / blockage of intestinal 

passage, 

F – Amoebiasis  / Amoebic dysentery. 

 

 

 

 

 

 

 

½x6 

 

 

 

 

 

 

 

 

 

 

 

3 

24. 
• -Pills contain progestogens or progestogen – estrogen combination.    

-They inhibit ovulation , and implantation as well as, alter the quality  of  

cervical mucus to prevent or retard the entry of sperms.   

•  -Pills have to be taken daily for a period of 21 days starting within first five 

days of menstrual cycle.    +     

-After a gap of 7 days it has to be repeated in the same pattern till the female desires to 

prevent conception. 

   

½ 

 

½x 3 

 

 

 

½ 

 

 

½ 
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25. 
(a) 

-Satellite DNA / Repetitive DNA/ VNTR  

 

 

 

 

1 
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-Do not code for any protein , form a large portion of human genome, show 

high degree of polymorphism                                                 (any two points) (ii)Form a large portion of human genome  

(b)  

Useful in forensic applications , helps in determining population and genetic 

diversities ,forms the basis of paternity testing , to study evolution, to trace 

path of hereditary diseases. 

                                                                                                 (any two applications)  

 

½+½ 

 

 

 

 

 

 

½+½ 
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26. (a) Sickle cell Anemia 

  

Cause – Substitution of glutamic acid by valine at sixth position of beta globin 

chain of haemoglobin molecule / due to single base substitution at the sixth codon 

of the beta globin gene from GAG to GUG. 

Symptoms– Change in shape of RBC from biconcave disc to elongated sickle like 

structure causes anemia due to which oxygen carrying capacity of the RBCs 

decreases / tiredness/ breathlessness 

       (Give half mark if cause or symptom any one is correct).    

(b) Autosomal recessive genetic disorder. Controlled by pair of allele HbA HbS 

 

  HbA HbS

 

               HbA

 

HbS

 

                  (carrier male)      (carrier female) 

    

         
 HbA HbS 

HbA HbAHbA 

Normal 

HbAHbS 

Carrier 

HbS HbAHbS 

Carrier 

HbS HbS 

Affected 
 

½ 

 

 

½ 

 

 

½ 

 

 

 

½ 

 

 

½ 

 

 

 

 

 

 

1 
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27. (a)  

• Miller experimentally showed formation of amino acids ,  

and this proved theory of chemical evolution of life / formation of organic 

molecules from inorganic molecules. 

• Oparin , Haldane   

       

(b)Analysis of meteorite  content also revealed similar compounds indicating that similar 

processes are occurring in space. 

 

 

½ 

  

1 

 

  

½+½ 

 

 

 

½ 
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28. (a)-Primary productivity – It is the amount of biomass or organic matter produced per 

unit area over a time period by plants during photosynthesis  

- weight (gm–2) or energy  (kcal m -2 )     

  / 

 -Rate of biomass production by producers    

-(gm–2 yr–1) or (kcal m–2) yr–1 

                                                            

(b) 

Primary productivity of a place in  Rajasthan is low due to following factors 

 

-lesser number of plant species at the particular place in Rajasthan     

- lower availability of nutrients in Rajasthan.  

-lesser photosynthetic capacity of plants in Rajasthan 

-Unfavourable environment like water scarcity or high temperature etc. in Rajasthan . 

  

                                                                                                                  (Any three) 

1 

 

½ 

 

1 

½ 

 

 

 

 

 

 

 

½x3 
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 SECTION – D   

29. 

 
(a) Colony 4 is transformed with plasmid containing recombinant DNA, as they 

will not show resistance towards tetracycline. 

(b) Award  2 marks to each student .  

 

(c) Restriction endonuclease / ligase / Taq DNA Polymerase    

    OR 

(c) Insertional inactivation of gene encoding for ß- galactosidase will lead to 

colorless bacterial colonies (recombinant) 

 

½ +½ 

 

 

2 

 

1 

 

 

1 
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30. (a)  

This region is less seasonal with constant and more predictable environment / 

More solar energy so higher productivity and higher diversity / it represent tropical 

lattitudes which remain relatively undisturbed for millions of years and had a long 

evolutionary time for species diversification .              

                                                        OR 

(a) 

 Region I represent temperate region subjected to frequent glaciation and get lesser 

evolutionary time for species diversification / has more seasonal with less constant 

and less predictable environment which lead to lower species diversification / have 

lower solar energy available which reduces productivity and inturn contributes to 

lesser diversity.    

(b) Latitudinal gradient in diversity  

   

(c) Conventional taxonomic methods are not suitable for identifying microbial 

species, and many species are not culturable under laboratory conditions.   

 

 

 

 

1 

 

 

 

 

 

1 

 

 

 

1 

 

1+1 
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 SECTION – E   

31. (a)  

(i)  

-Contact Inhibition is present in normal cells but not in cancer cells, 

-When normal cells come in contact with other cells it inhibits their uncontrolled 

growth.   

 

(ii)  

Cellular oncogenes  / Proto-oncogenes , when activated under certain conditions 

could lead to oncogenic transformation of the cells.    

(iii) 

 (1) Biopsy and histopathology– A piece of suspected tissue cut into thin sections 

is stained , and examined under microscope by pathologist for increased cell 

counts. 

   

(2)  MRI – detects cancer of internal organs ,  

uses strong magnetic fields and non–ionising radiations  to detect pathological and 

physiological changes in living tissue  

    

      OR 

(b) 

(i)  

 (1) In aeration tanks there is growth of aerobic microbes and fungi (flocs) that 

consume major part of organic matter in effluent thus reducing BOD                  

 (2)   

• -Activated sludge  

• -used as inoculum in aeration tanks. 

 

(3) bacterial flocs are allowed to sediment. ( Activated sludge) 

 

(ii) 

-Rhizobium (Bacteria), live symbiotically in nodules of roots of leguminous plants 

and fix atmospheric nitrogen into organic form and provide nitrogen to the plant. 

-Glomus (fungi), live in  symbiotic association with roots of higher plants and 

absorb phosphorus from the soil and passes it to plants.   

-Cyanobacteria (Anabaena, Nostoc ,Oscillatoria), 

Add organic matter to the soil and increase fertility (Paddy fields)  

                             (Any two can be explained) 

 

 

 

½ 

1 

 

 

 

 

½ +½ 

 

 

½ +½ 

 

 

 

½ 

1 

 

 

 

 

 

1 

 

 

 

½ 

  

½ 

 

 

 

1  

 

 

½+½ 

 

 

½ +½ 

 

½ +½ 
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32. 
(a) 

-Incomplete dominance     

-Codominance     

-Pleiotropy  

-Polygenic Inheritance 

-linkage   

                                                                                                                   (Any four) 

Incomplete  Dominance – snapdragon / Antirrhinum sp. / 4 O' clock plant / Dog 

flower / Mirabilis jalapa , 

When F1 hybrid resembles in between  two parents 

 Co-dominance- ABO blood grouping in human beings, 

In AB blood group both alleles  IA and IB are able to express themselves. 

Pleiotropy-One gene controls many  character, 

 eg.Phenylketonuria  in human beings- in this case single gene mutation  causes 

mental retardation  reduction in hair  and skin pigmentation.  

Polygenic Inheritance -When one trait is controlled by three or more genes,  

eg skin colour controlled by 3  genes( A, B, C). Each type of the allele in the 

genotype would determine the darkness or lightness of the skin in an individual.   

 

Linkage- Some of the closely linked genes do not follow Mendelian inheritance 

pattern of independent assortment, 

eg. Gene for eye colour and body colour in fruitfly   did not segregate 

independently and F2 ratio deviates from 9:3:3:1. 

                                               (Any three correct explanation with example) 

     

    OR 

   

(b) 

(i)  

 
   

(ii) By switching the position of promoter and terminator the coding strand 

becomes template strand . 

 

 

  

(iii) 

 

 

½x 4 

 

 

 

 

 

½x 2 

 

 

½x 2 

 

 

½x 2 

 

 

½x 2 

 

 

 

 

½x 2 

 

 

 

 

 

 

 

 

 

 

 

 

½ x4 

 

 

 

 

1  
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-If both strands acts as template, they would code for RNA molecule with 

complementary sequences hence would form a dsRNA and prevent translation.  

-If both strands  acts as template, they would  code for RNA molecules with 

different sequences and if they code for proteins, they will make different 

proteins.Hence one segment of DNA would be coding for two different proteins 

and complicate genetic information transfer machinery. 

- Single stranded RNA molecule is required for the process of translation. 

                                                                                                  (Any Two) 

 

 

 

 

 

1x2    
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33. 
 

(a)  

(i) Each microspore mother cell in sporogenous tissue undergoes meiosis  , 

forming microspores tetrad by the process called microsporogenesis , microspores 

form cluster of four cells called microspore tetrad , as the anther matures and 

dehydrates, each microspore undergo assymetric division to produce a vegetative 

cell and a generative cell. 

 

(ii)   

                         
                                                          OR 

(b)  

(i) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

½x5 

 

 

 

 

 

 

 

 

½x5 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

½x4 
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(ii) At embryonic stage    

 

(iii) Both LH and FSH attain a peak level in mid of menstrual cycle rapid secretion of LH 

leading to maximum level is called LH surge , which induces rupture of graffian  follicle 

and cause ovulation , ovulatory phase is followed by luteal phase during which remaining 

parts of graffian follicle transform as corpus luteum , it  produces large amount of 

progesterone needed for maintaining endometrium , in absence of fertilization corpus 

luteum degenerates which causes disintegration of the endometrium leading to 

menstruation. 

½ 

 

 

 

 

½x5 
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