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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. g_OmV A§J B§{JV H$aVo h¢ : 

(A) A{^gmar {dH$mg  

(B) Angmar {dH$mg  

(C) AZwHy$br {d{H$aU  

(D) àmH¥${VH$ daU 
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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. Homologous organs indicate  : 

(A) Convergent Evolution  

(B) Divergent Evolution 

(C) Adaptive Radiation  

(D) Natural Selection 
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2. 2 ẁ½_{dH$ënr (Xmo {deofH$m|) dmbo OrZ Ho$ {bE EH$ g_pîQ> AmZwd§{eH$  

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

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

(A) 0·21 (B) 0·42 

(C) 0·48 (D) 0·32 

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

(A) EH$g_mZ VWm nyaH$  

(B) EH$g_mZ VWm AnyaH$ 

(C) à{V-g_mZm§Va VWm nyaH$  

(D) à{V-g_mZm§Va VWm AnyaH$ 

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

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

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

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

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

5. {ZåZ{b{IV _| go H$m¡Z-gm {dH$ën _mZd d§emdbr {díbofU _| g_aº$ _¡WwZ ([aíVoXmam| Ho$ 
~rM _¡WwZ) H$mo Xem©Vm h¡ ? 

(A)  (B)  

(C)  (D)  

6. S>|Jy Áda H$m g§dmhH$ h¡ : 

(A) _mXm  _ÀN>a 

(B) _mXm   _ÀN>a 

(C) Za   _ÀN>a 

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

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

(A) 0·21 (B) 0·42 

(C) 0·48 (D) 0·32 

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

(A) identical and complementary  

(B) identical and non-complementary 

(C) anti-parallel and complementary  

(D) anti-parallel and non-complementary 

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

(A) 3  end of the template strand 

(B) 5  end of the template strand 

(C) 5  end of the coding strand 

(D) 3  end of the coding strand 

5. Which one of the following option denotes mating between relatives in 
human pedigree analysis ? 

(A)  (B)  

(C)  (D)  

6. The vector for dengue fever is : 

(A) Female Aedes mosquito  

(B) Female Anopheles mosquito 

(C) Male Aedes mosquito  

(D) Female Culex mosquito  
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7. -gm ghr gw_o{bV  h¡ ? 

(A)   ã ỳ{Q>[aH$ Aåb 

(B)    E 

(C)   {g{Q>́H$ Aåb 

(D)   ñQ́>¡ßQ>moH$mBZoµO  

8. nrgrAma Ho$ {bE {ZåZ{b{IV _| go {H$gH$s Amdí`H$Vm  hmoVr ? 

(A)  (B) Q>¡H$ nm°{b_aoµO  

(C) CnH«$m_H$ (àmB_a) (D) S>rEZE I§S> 

9. : 

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

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

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

(D)  

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

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

(B) \$s nwQ>H$ go _mo{MV hmoVm h¡ &     

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

(D) AJ«qnS>H$ Ho$ E§µOmB_ µOmoZm nobw{gS>m (nmaXeu A§S>mdaU) H$m §̂OZ H$aVo h¢ &   >  
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7. Which one of the following pairs is not correctly matched ?  

(A) Clostridium butylicum  Butyric acid 

(B) Trichoderma polysporum  Cyclosporin A 

(C) Monascus purpureus  Citric Acid 

(D) Streptococcus   Streptokinase 

8. Which of the following is not required for PCR ?   

(A) Restriction endonuclease (B) Taq Polymerase 

(C) Primer (D) DNA segment 

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

(A) Biomass of fishes exceeds that of phytoplankton.  

(B) Number of phytoplanktons is more. 

(C) Number of phytoplanktons is less. 

(D) Large fishes feed on small fishes. 

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

(A) it gets implanted in the uterine endometrium. 

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

(C) it is penetrated by the sperm cell. 

(D) acrosomal enzymes break down the zona pellucida. 
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11. ñV§^ I H$s _Xm| H$m {_bmZ ñV§̂  II go H$s{OE Am¡a ZrMo {XE JE {dH$ënm| _| go ghr 
gw_o{bV {dH$ën H$m M`Z H$s{OE :  

 
I  

  
II 

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

2. _|S>br` {Ûg§H$a (ii) 1 : 1 

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

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

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

 : 

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

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

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

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

12. EH$ Amd¥V~rOr _| H$m ©̀erb Jwê$~rOmUw {dH${gV hmoVm h¡ : 

(A) «̂yUH$moe _|  (B) «̂yUnmof _| 

(C) «̂yU _|  (D) ~rOmÊS> _| 

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. Match the items in Column I with those in Column II and select the 
correctly matched option from those given below :  

 
Column I  
Cross 

 
Column II 
Phenotypic Ratio 

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

2. Mendelian dihybrid (ii) 1 : 1 

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

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

Options : 

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

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

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

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

12. The functional megaspore of an angiosperm develops into :  

(A) Embryo sac (B) Endosperm 

(C) Embryo  (D) Ovule 

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) : g§gmYZm| (àmH¥${VH$ g§nXm) Ho$ A{VXmohZ Ho$ H$maU O¡d-{d{dYVm H$mo j{V 
nhþ±M gH$Vr h¡ &    

(R) : ^maVr` Z{X`m| _|  _N>br H$mo à{dîQ> H$amZo Ho$ H$maU 
^maVr` _yb H$s _N>{b`m| H$s g§»`m _| H$_r Am JB© h¡ & 

14. (A) : AmZwd§{eH$ B§Or{Z`[aJ̈ _|, à{VO¡{dH$ OrZm| H$m daU-

_| Cn`moJ {H$`m OmVm h¡ &      

(R) : daU-

ghm`Vm H$aVo h¢ & 

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

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

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

(R) : AmaEZE Ho$ àË òH$ `moQ>mBS>> _| 2   OH g_yh H$s CnpñW{V Bgo 
AñWm`r VWm gabVm go {dK{Q>V hmoZo dmbm ~ZmVr h¡ & 

IÊS> I 

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

18. m_H$aU H¡$go {H$`m OmVm h¡ ? EH$ g_w{MV CXmhaU H$s 

ghm`Vm go BgH$s ì`m»`m H$s{OE &     2 

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

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

 AWdm 

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

ì`m»`m H$s{OE {H$ nanamJU H$mo àmoËgm{hV H$aZo _| do {H$g àH$ma ghm`H$ h¢ & 2  
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13. Assertion (A) : Loss of biodiversity can occur due to overexploitation of 
resources. 

Reason (R) : Introduction of Clarias gariepinus in Indian rivers has led 
to a decline in native Indian fishes. 

14. Assertion (A) : In genetic engineering, antibiotic genes are used as 
selectable markers. 

Reason (R) : Selectable markers help us to identify transformants from 
non-transformants. 

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

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

16. Assertion (A) : RNA is unstable and can mutate at a faster rate. 

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

makes it labile and easily degradable.  

SECTION B 

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

18. How is a restriction endonuclease named ? Explain with the help of a 
suitable example.     2 

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

reasons that make them effective contraceptives. 2 

    OR 

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

developed and explain how they help in encouraging  

cross-pollination.    2 
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20. `Ú{n hr_mo\$s{b`m VWm XmÌ H$mo{eH$m Aaº$Vm ({gH$b gob E{Z{_`m) Xmo aº$ g§~§Yr 

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

{b{IE & 2 

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

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

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

(b)  H¡$Zo{~Zm°BS²>g B 

(c)  C D 

IÊS> J 

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

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

{Zê$nU {H$`m J`m h¡ &         

 

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

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

 _Ëñ` 
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20. Although Haemophilia and sickle cell anemia are two blood related 

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

any two differences.     2 

21. Identify A, B, C and D in the following table :  2 

 Scientific name of 
the plant 

Drug Effect on the human 
body/human system 

(a) Papaver 
somniferum 

A Depressant/slows down body 
function 

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

SECTION C 

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

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

 

(a) Redraw the pie chart identifying the groups  and  in 
their respective positions. 

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

Fishes 
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24. (H$) Vab à{Vajm AZw{H«$`m (øy_moab Bå ỳZ [añnm°Ýg) VWm H$mo{eH$m-_mpÜ`V à{Vajm  
AZw{H«$`m Ho$ ~rM {d ôX H$s{OE &      

 (I) EH$ à{Vajr AUw H$m ì`dñWmË_H$ AmaoI ~Zm H$a BgHo$ {H$Ýht Mma ^mJm| H$mo 
Zm_m§{H$V H$s{OE &       3 

25. (H$) EH$ g_w{MV CXmhaU H$s ghm`Vm go AJw{UV-{ÛJw{UVm qbJ {ZYm©aU à{Vê$n 
(n¡Q>Z©) H$s {H«$`m{d{Y H$s 
nwH$mam OmVm h¡ ?     3 

                              AWdm 

 (I) Q>r.Eg. _moJ©Z VWm CZHo$ gm{W`m| Zo AnZo à`moJm| Ho$ {bE   
na H$m_ {H$`m & do {OZ n[aUm_m| na nhþ±Mo CZ
H¡$go &  3 

26. _mZd é{Ya dJ© (ABO dJ©) H$s d§emJ{V ~hþEobrbVm VWm gh-à^m{dVm (H$mo-S>mo{_Z|g) 

H$m EH$ AÀN>m CXmhaU h¡ &  H$WZ H$s Ý`m`g§JVVm {gÕ H$s{OE & 3 

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

{b{IE &      

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

28. _mZd _| eH©$am CnmnM` Ho$ {bE Amdí`H$ EH$ O¡d-AUw H$m AmaoI ZrMo {X`m J`m       
h¡ & 

 

(H$) Bg O¡d-AUw H$m Zm_ {b{IE VWm CëboI H$s{OE {H$ `h g{H«$` AdñWm _| h¡ 
AWdm {ZpîH«$` AdñWm _| &  

(I) Zm_m§{H$V ^mJ VWm H$s nhMmZ H$s{OE &  3 
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24. (a) Differentiate between humoral immune response and cell-mediated 

immune response. 

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

four parts. 3 

25. Explain the mechanism of haplo-diploid pattern of sex determination 

with the help of a suitable example. Why is this pattern so called ? 3 

    OR 

T.S. Morgan and his colleagues worked with Drosophila melanogaster for 

their experiments. State the findings they arrived at and explain how. 3 

26. Human blood group (ABO group) inheritance is a good example of 

multiple allelism and co-dominance.  Justify the statement. 3 

27. (a) State its importance.  

(b) Distinguish between GIFT and ZIFT. 3 

28. The diagram given below is a biomolecule needed for sugar metabolism in 

human beings. 

   

(a) Name this biomolecule and mention whether it is in active state or 

inactive state.  

(b)  3 
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IÊS> K 

29 30 - 3 

  

29. {ZåZ{b{IV n[aÀN>oX H$mo íZm| Ho$ CÎma Xr{OE &     4 

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

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

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

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

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

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

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

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

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

H$mo AnZmVo h¢ &   

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

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

{b{IE & 1 

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

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

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

Xmo Cnm`m| H$m CëboI H$s{OE & 2 

 AWdm  

(J) 

H$maU CgH$s _¥Ë ẁ hmoVr h¡ &  H$WZ H$s Ý`m`g§JVVm {gÕ H$s{OE &  2 
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SECTION D 

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

3 subparts with internal choice in one subpart.  

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

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

aware of th s sarcoma, cancer of the skin 

and blood vessels and another disease pneumocystis pneumonia, a 

respiratory infection caused by a protozoan. Both these diseases were 

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

severely immunosuppressed  individuals. This led to the recognition of 

the immune system disorder that was named Acquired Immune 

Deficiency Syndrome (AIDS).  

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

causative 

Virus (HIV).  set path to attack the human body to cause 

the disease. 

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

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

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

AIDS. Write the possible treatment available for the disease at 

present. 1 

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

of this disease.  2 

   OR 

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

some other infection.  Justify the statement. 2 
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30. 4

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

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

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

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

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

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

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

H$s{OE & 2 

 AWdm 

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

 (I) CZ H$mo{eH$mAm| Ho$ Zm_ VWm CZHo$ CËnmX {b{IE Omo ewH«$OZZ Ho$ Xm¡amZ {ZåZ 

àH«$_ H$aVo h¢ : 1 

  (i) g_gyÌr {d^mOZ VWm {d ôXZ 

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

 (J) ewH«$OZH$ Z{bH$mAm| go _mo{MV hmoZo Ho$ Cnam§V ewH«$mUwAm| H$mo A{Yd¥fU VH$ bo OmZo 

dmbr ghm`H$ Z{bH$mAm| Ho$ Zm_ {b{IE & 1 

IÊS> L> 

31. (H$) (i) 

Mm{hE ? H¡$pëe`_ Am`Z Ho$ Cn`moJ Ûmam {H$gr OrdmUw H$mo{eH$m H$mo H¡$go 

gj_ ~Zm`m Om gH$Vm h¡ ? ì`m»`m H$s{OE &  2 
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30. Read the following passage and answer the questions that follow. 4 

 Spermatogenesis is an important primary sex characteristic in humans 

and all other vertebrates. The process is coordinated and controlled 

under the influence of hormones. It starts with the onset of puberty in 

humans and thereafter continues. The primordial cells within the 

embryonic testis which differentiate into spermatogonia are the 

precursors of the sperms. These are located at the outer walls of the 

seminiferous tubules where the process of spermatogenesis proceeds. 

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

thereafter.  2 

   OR 

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

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

(i) Mitosis and Differentiation  

(ii) Meiosis I and Meiosis II 

during the process of spermatogenesis.  

(c) Name the accessory ducts that the sperms travel through from 

seminiferous tubules to reach the epididymis. 1 

SECTION E 

31. (a) (i) Why should a cell be made competent to take up an alien DNA ?  

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

Explain.  2 
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(ii) (1) O¡d-àm¡Úmo{JH$s _| Oob d¡ÚwV H$U- \$moao{gg) H$m 

_hÎd {b{IE & 

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

h¡ &  

   (3) ? 

CëboI H$s{OE & 3 

   AWdm  

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

{H$gmZm| H$s ~hþV ghm`Vm H$s h¡ &  

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

àH$ma ~Zm`m J`m ? ì`m»`m H$s{OE & 2 

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

{H«$`m{d{Y H$m dU©Z H$s{OE & 3 

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

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

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

H$m dU©Z H$s{OE & 4 

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

 AWdm  

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

  (ii) «̂ yU H$s Cg AdñWm H$m Zm_ {b{IE {Og_| CgH$m J^m©e` _| A§Vam}nU 
hmoVm h¡ & ñÌr (_mZd _mXm) _| A§Vam}nU àH«$_ H$s ì`m»`m H$s{OE & 2 
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  (ii) (1) State the importance of gel electrophoresis in 

biotechnology. 

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

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

   OR 

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

cotton farmers to increase their crop yield.   

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

Explain.  2 

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

feeding on Bt cotton plants.     3 

 

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

starting from the germination of pollen grains on the stigma, 

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

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

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

embryo ?   1 

   OR 

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

human female. Explain the process of fertilization and mention 

how polyspermy is prevented.  3 

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

Explain the process of implantation in a human female. 2 
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33. (H$) (i) _|S>b Ho$ ñdV§Ì Anì ỳhZ H$m {Z`_ {b{IE &

  (ii) Bg {Z`_ H$s ì`m»`m _Q>a Ho$ nwîn Ho$ a§J VWm nwîn H$s$ nm¡Yo na pñW{V Ho$ 

g§X ©̂ _| Xmo {df_ ẁ½_Or OZH$ nm¡Ym| Ho$ ~rM H«$m°g/g§H$aU Ho$ CXmhaU Ûmam 

nZoQ> dJ© ~Zm H$a H$s{OE & 5 

                               AWdm 

 (I) AmZwd§{eH$ nXmW© H$s ImoO Ho$ {bE J«r{\$W Ûmam {H$E JE à`moJ H$s ì`m»`m   

H$s{OE & BgHo$ n[aUm_ñdê$n dh {Og {ZîH$f© na nhþ±Mo Cgo {b{IE & Edoar, 

_¡H${bAmoS Ed§ _¡H$H$mQ>u Zo J«r{\$W Ho$ AmZwd§{eH$ nXmW©  H$s Ord-amgm`{ZH$ 

àH¥${V H$mo ñWm{nV (H$m {ZYm©aU) H¡$go {H$`m ? 5 
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33. (a) (i)  

  (ii) Explain this law by taking the example of a cross between two 

heterozygous parents of pea plants with respect to flower colour 

and flower position using Punnett Square. 5 

   OR 

 (b) 

and write the conclusion he arrived at. How did Avery, MacLeod and 

identified by Griffith ?  5
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