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 àíZ-nÌ _| Xm{hZo hmW H$s Amoa {XE JE H$moS >Zå~a H$mo N>mÌ CÎma-nwpñVH$m Ho$ _wI-n¥ð> na 
{bI| & 

 H¥$n`m Om±M H$a b| {H$ Bg àíZ-nÌ _| >30 àíZ h¢ & 

 H¥$n`m àíZ H$m CÎma {bIZm ewê$ H$aZo go nhbo, àíZ H$m H«$_m§H$ Adí` {bI| & 
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gm_mÝ` {ZX}e : 

(i) g^r àíZ A{Zdm`© h¢ & 

(ii) Bg àíZ-nÌ _| Mma IÊS> A, B, C Am¡a D h¢ & IÊS> A _| 8 àíZ h¢ {OZ_| àË`oH$ H$m 

EH$ A§H$ h¡, IÊS> B _| 10 àíZ h¢ {OZ_| àË`oH$ Ho$ Xmo A§H$ h¢, IÊS> C _| 9 àíZ h¢ 

{OZ_| àË`oH$ Ho$ VrZ A§H$ h¢ VWm IÊS> D _| 3 àíZ h¢ {OZ_| àË`oH$ Ho$ nm±M A§H$ h¢ & 

(iii) H$moB© g_J« M`Z-{dH$ën (AmodaAm°b Mm°Bg) CnbãY Zht h¡ & {\$a ^r, 2 A§H$m| dmbo EH$ 

àíZ _|, 3 A§H$m| dmbo EH$ àíZ _| Am¡a 5 A§H$m| dmbo g^r VrZm| àíZm| _| ^rVar  

M`Z-{dH$ën {XE JE h¢ &  Eogo àíZm| _| {dÚmWu H$mo Ho$db EH$ hr {dH$ën H$m CÎma XoZm  

h¡ & 

(iv) Ohm± ^r Amdí`H$ hmo, ~ZmE OmZo dmbo AmaoI gmµ\$-gwWao VWm g_w{MV ê$n _| Zm_m§{H$V  

hm| & 

 

General Instructions : 

(i) All questions are compulsory. 

(ii) This question paper consists of four Sections A, B, C and D. Section A 

contains 8 questions of one mark each, Section B is of 10 questions of two 

marks each, Section C is of 9 questions of three marks each and  

Section D is of 3 questions of five marks each. 

(iii) There is no overall choice. However, an internal choice has been provided 

in one question of 2 marks, one question of 3 marks and all the three 

questions of 5 marks weightage. A student has to attempt only one of the 

alternatives in such questions. 

(iv) Wherever necessary, the diagrams drawn should be neat and properly 

labelled. 
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IÊS> A 

SECTION A 

1. {H$gr {dOmVr` DNA Ho$ {bE Eogm Š`m| g§^d Zht h¡ {H$ dh H«$mo_mogmo_ H$s b§~mB© _| {H$gr 
^r OJh na CgH$m hr A§e ~Z OmE Am¡a gm_mÝ` ê$n go à{VH¥${V`Z H$aVm aho ? 1 

Why is it not possible for an alien DNA to become part of a chromosome 
anywhere along its length and replicate normally ? 

2. H$mo{eH$m-{d^mOZ H$s Cg AdñWm H$m Zm_ {b{IE {Og_| H«$mo_mogmo_m| Ho$ EH$ ñdV§Ì Omo‹S>o 

H$m n¥W¸$aU hmoVm h¡ & 1 

Name the stage of cell division where segregation of an independent pair 
of chromosomes occurs. 

3. àmUr Ed§ _mZd nmofU Ho$ {bE àmoQ>rZ H$m EH$ d¡H$pënH$ òmoV {b{IE & 1 

Write an alternate source of protein for animal and human nutrition.  

4. EH$ Eogo nm¡Yo H$m CXmhaU Xr{OE Omo ^maV _| EH$ g§XÿfH$ Ho$ ê$n _| Am`m Am¡a namJ EobOu 

H$m H$maU h¡ & 1 

Give an example of a plant which came into India as a contaminant and 

is a cause of pollen allergy. 

5. Cg gmhM ©̀-àê$n H$m Zm_ {b{IE Omo OrZg ½bmo_g  CƒVa nm¡Ym| Ho$ gmW hmoVm Xem©Vr  
h¡ & 1 

Name the type of association that the genus Glomus exhibits with higher 
plants. 

6. Jm°go H$m à{VñnYm©Ë_H$ AndO©Z {gÕm§V ~VmBE & 1 

State Gause’s Competitive Exclusion Principle. 

7. nwZ`m}JO DNA àm¡Úmo{JH$s Ho$ {bE OrdmÊdr` (~¡ŠQ>r[a`b) VWm H$dH$s` H$mo{eH$mAm| _| 

DNA Ho$ n¥WŠH$aU _| BñVo_mb {H$E OmZo dmbo E§µOmB_m| Ho$ Zm_ {b{IE & 1 

Name the enzymes that are used for the isolation of DNA from bacterial 

and fungal cells for recombinant DNA technology. 

8. _mZd BÝgw{bZ _| C noßQ>mBS> H$s ^y{_H$m ~VmBE & 1 

State the role of C peptide in human insulin. 
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IÊS> B 

SECTION B 

9. \$b-_ŠIr H$m d¡km{ZH$ Zm_ {b{IE & _m°J©Z Zo AnZo à`moJm| _| \$b-_pŠI`m| H$m hr Š`m| 
Cn`moJ {H$`m ? H$moB© VrZ H$maU {b{IE & 2 

AWdm 

 OrZm| H$s ghb½ZVm Ed§ CZH$m {d{Z_` EH$-Xÿgao Ho$ {dH$ënr h¢ & EH$ CXmhaU H$s ghm`Vm 

go Bg H$WZ H$mo Ý`m`g§JV H$s{OE & 

Write the scientific name of the fruit-fly. Why did Morgan prefer to work 

with fruit-flies for his experiments ? State any three reasons. 

OR 

Linkage and crossing-over of genes are alternatives of each other. Justify 

with the help of an example.  

10. EoñHo$[agVm (EoñHo$[aE{gg) Ho$ amoJbjUmo§ H$s gyMr ~ZmBE & {H$gr ñdñW ì`{º$ _| `h 
g§H«$_U {H$g àH$ma nhþ±MVm h¡ ? 2 

List the symptoms of Ascariasis. How does a healthy person acquire this 

infection ? 

11. {H$gr nm[apñW{VH$s g§doXZerb joÌ _| OrZg Ý`ypŠbAmonm°{bhoS´>modmBag H$s _hÎdnyU© 
^y{_H$m g_PmBE & 2 

Explain the significant role of the genus Nucleopolyhedrovirus in an 

ecological sensitive area. 

12. EH$ Eogm Am`w {na¡{_S> ~ZmBE {Og_| _mZd OZg§»`m H$s àgaUerb d¥{Õ H$s pñW{V 
àX{e©V hmoVr hmo & 2 

Construct an age pyramid which reflects an expanding growth status of 

human population. 

13. A§Ora Ho$ d¥j Am¡a VV¡`o Ho$ ~rM nañna g§~§Y H$m dU©Z H$s{OE Am¡a Cg n[aKQ>Zm na 
{Q>ßnUr H$s{OE Omo CZHo$ g§~§Y _| H$m`© H$aVr h¡ & 2 

Describe the mutual relationship between fig tree and wasp and 

comment on the phenomenon that operates in their relationship. 
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14. nmaOrZr àmUr {ZåZ{b{IV Ho$ {df` _| {H$g àH$ma bm^H$mar {gÕ hþE h¢ :$ 2 

(a) O¡{dH$s` CËnmXm| Ho$ CËnmXZ 

(b) amgm`{ZH$ gwajm narjU 

How have transgenic animals proved to be beneficial in : 

(a) Production of biological products 

(b) Chemical safety testing 

15. aopñQ´>ŠeZ (à{V~§YZ) Ý`ypŠbEµO {H$g àH$ma H$m`© H$aVm h¡ ? g_PmBE & 2 

How does a restriction nuclease function ? Explain. 

16. CZ Xmo H$maH$m| Ho$ {df` _§§o g_PmBE Omo DNA H$s Xmohar Hw§$S>{bZr g§aMZm pñWa ~ZmE aIZo 
Ho$ {bE CÎmaXm`r h¢ & 2 

Explain the two factors responsible for conferring stability to double helix 

structure of DNA.  

17. ñZ¡nS´>¡JZ _|, O~ `WmW© àOZZH$mar bmb \y$b (RR) dmbo nm¡Ym| H$m `WmW© àOZZH$mar 
gµ\o$X \y$b (rr) dmbo nm¡Ym§o Ho$ gmW g§H$aU H$am`m J`m Vmo CZH$s g§VmZ| Eogo nm¡Yo ~Zo {OZ_| 
g^r \y$b Jwbm~r a§J Ho$ Wo & 2 

(a) Jwbm~r \y$bm| H$m àH$Q> hmoZm gpå_lU Zht H$hbmVm & Eogm Š`m| ? 

(b) Bg n[aKQ>Zm H$mo {H$g Zm_ go OmZm OmVm h¡ ? 

In Snapdragon, a cross between true-breeding red flowered (RR) plants 

and true-breeding white flowered (rr) plants showed a progeny of plants 

with all pink flowers. 

(a) The appearance of pink flowers is not known as blending. Why ? 

(b) What is this phenomenon known as ? 

18. EH$ n[anŠd J«m{µ\$`Z nwQ>H$ na L.H. Ho$ Cƒ gm§ÐU go Š`m à^md n‹S>Vm h¡, {b{IE & 2 

Write the effect of the high concentration of L.H. on a mature Graafian 
follicle. 
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IÊS> C 

SECTION C 

 

19. nmofU-MH«$ _| Hw$ÊS> H$m Š`m H$m`© hmoVm h¡, {b{IE & àH¥${V _| H$m~©Z-MH«$ H$m gabrH¥$V 
_m°S>b g_PmBE & 3 

State the function of a reservoir in a nutrient cycle. Explain the 

simplified model of carbon cycle in nature. 

 

20. Cg VH$ZrH$ H$m Zm_ {b{IE Ed§ CgH$m dU©Z H$s{OE {OgHo$ Ûmam CZ DNA IÊS>m| H$mo 
n¥WH²$ H$aZo _| ghm`Vm {_bVr h¡ Omo aopñQ´>ŠeZ (à{V~§YZ) E§S>moÝ`ypŠbEµO H$m Cn`moJ H$aHo$ 
~ZVo h¢ & 3 

Name and describe the technique that helps in separating the DNA 

fragments formed by the use of restriction endonuclease. 

 

21. ZrMo {XE Om aho J«mµ\$ _| àOm{V – joÌ\$b g§~§Y {XIm`m J`m h¡ & CgHo$ AmJo nyN>o Om aho 
àíZm| Ho$ {ZX}emZwgma CÎma Xr{OE & 3 

 

(a) Cg àH¥${V-d¡km{ZH$ H$m Zm_ {b{IE {OgZo J«mµ\$ _| Xem©E JE g§~§Y Ho$ àH$ma H$m 

AÜ``Z {H$`m Wm & CgHo$ Ûmam {H$E JE àojU {b{IE &  
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(b) nm[apñW{VH$s-{deofkm| Ûmam ImoOr JB© V~ H$s do pñW{V`m± {b{IE O~ ‘Z’ H$m _mZ 

(aoIm H$m T>bmZ) ahVm h¡  

 (i)    0.1 VWm 0.2 Ho$ ~rM 

 (ii)   0.6 VWm 1.2 Ho$ ~rM  

 ‘Z’ Š`m ì`º$ H$aVm h¡ ? 

(c) aoIm ‘b’ H$m T>bmZ H$~ Xþamamohr ~Z OmEJm ? 

 

The following graph shows the species – area relationship. Answer the 

following questions as directed. 

 

(a) Name the naturalist who studied the kind of relationship shown in 

the graph. Write the observations made by him. 

(b) Write the situations as discovered by the ecologists when the value 

of ‘Z’ (slope of the line) lies between 

 (i)    0.1 and 0.2 

 (ii)   0.6 and 1.2 

 What does ‘Z’ stand for ? 

(c) When would the slope of the line ‘b’ become steeper ?  
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22. AmnHo$ ñHy$b Ho$ gm_wXm{`H$ godm {d^mJ Zo ñHy$b Ho$ nmg dmbo EH$ J§Xr ~ñVr joÌ Ho$ 

{ZarjU H$s `moOZm ~ZmB© {OgH$m CÔoí` Wm dhm± Ho$ {Zdm{g`m| H$mo ñdmñÏ` Ed§  

ñdmñÏ`-ajm Ho$ {df` _| à{e{jV H$aZm & 3 

(a) Eogr _wbmµH$mVm| Ho$ JR>Z H$aZo H$s Š`m| Amdí`H$Vm h¡ ? 

(b) CZ H$X_m| Ho$ {df` _| {b{IE Omo Amn Bg {d^mJ Ho$ EH$ gXñ` Ho$ ê$n _| CZHo$ 

gmW ~mVMrV _| CR>mE±Jo§ Vm{H$ do EH$ ñdñW OrdZ Mbm gH|$ & 

 

Community Service department of your school plans a visit to a slum 

area near the school with an objective to educate the slum dwellers with 

respect to health and hygiene. 

(a) Why is there a need to organise such visits ? 

(b) Write the steps you will highlight, as a member of this department, 

in your interaction with them to enable them to lead a healthy life. 

 

23. ZrMo Xr Om ahr gmaUr _| ‘a’, ‘b’, ‘c’, ‘d’, ‘e’ VWm ‘f ’ Š`m h¢, nhMm{ZE : 3 

  

g§»`m qgS´>mo_ H$maU 
à^m{dV ì`pîQ>`m| H$s 

{d{eîQ>VmE± 
qbJ 

Za/_mXm/XmoZm| 

1. S>mD$Z 
21 H$s 

{ÌgyÌVm 

‘a’     (i) 

        (ii) 
‘b’ 

2. ‘c’ XXY 
Hw$b {_bmH$a 
nw§OmVr` n[adY©Z ‘d’ 

3. Q>Z©a 45 Am¡a XO 
‘e’    (i) 

        (ii) 
‘f ’ 



57/3 9 P.T.O. 

Identify ‘a’, ‘b’, ‘c’, ‘d’, ‘e’ and ‘f ’ in the table given below : 

No. Syndrome Cause 
Characteristics of 

affected individuals 

Sex 

Male/Female/Both 

1. Down’s 
Trisomy  

of 21 

‘a’    (i) 

        (ii) 
‘b’ 

2. ‘c’ XXY 
Overall masculine 

development 
‘d’ 

3. Turner’s 45 with XO 
‘e’    (i) 

        (ii) 
‘f ’ 

24. (a) EH$ Cn`wº$ CXmhaU H$s ghm`Vm go AZwHy$br {d{H$aU H$mo g_PmBE &  

(b) EH$ Eogm CXmhaU Xr{OE {Og_| {H$gr n¥W¸¥$V ^m¡Jmo{bH$ joÌ _| EH$ go A{YH$ 
AZwHy$br {d{H$aU hþE hm| & AmnHo$ {XE JE CXmhaU _| Xem©`m J`m {dH$mg àê$n 

H$m¡Z-gm h¡, Zm_ {b{IE Am¡a ~VmBE `h Zm_ Š`m| {X`m J`m & 3 

(a) Explain adaptive radiation with the help of a suitable example. 

(b) Cite an example where more than one adaptive radiations have 

occurred in an isolated geographical area. Name the type of 

evolution your example depicts and state why it is so named. 

25. (a) Eogo {H$Ýht Xmo IUDs Ho$ Zm_ {b{IE {OZgo Vm_« H$m {d_moMZ hmoVm h¡ &  

(b) _mZd _mXmAm| _| `o {H$g àH$ma à^mdH$mar J^©{ZamoYH$m| H$m H$m_ H$aVo h¢,  

g_PmBE & 3 

(a) Name any two copper releasing IUDs.  

(b) Explain how do they act as effective contraceptives in human 

females. 

26. Eogr {H$Ýht VrZ ~{h:àOZZ `w{º$`m| H$s gyMr ~ZmBE Omo nwînr nm¡Ym| _| {dH${gV hþB© h¢ Am¡a 
g_PmBE {H$ do na-namJU H$mo {H$g àH$ma àmoËgm{hV H$aZo _| _XX H$aVr h¢ & 3 

AWdm 

 Amd¥V~rOr Ho$ namJH$moem| H$mo {ÛH$moîR>r Š`m| H$hm OmVm h¡ ? BgH$s bKw~rOmUwYmZr H$s 

g§aMZm H$m dU©Z H$s{OE & 
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Make a list of any three outbreeding devices that flowering plants have 

developed and explain how they help to encourage cross-pollination. 

OR 

Why are angiosperm anthers called dithecous ? Describe the structure of 

its microsporangium. 

27. (a) OrdYm[a`m| _| pñWa Am§V[aH$ n`m©daU CZHo$ {bE {H$g àH$ma bm^H$mar hmoVm h¡, 
{b{IE & 

(b) Eogo H$moB© Xmo {dH$ën g_PmBE {OZHo$ Ûmam OrdYmar VZmdnyU© ~mhar XemAm| H$m 

Aga Zht hmoZo XoVo & 3 

(a) State how the constant internal environment is beneficial to 

organisms. 

(b) Explain any two alternatives by which organisms can overcome 

stressful external conditions. 

 

IÊS> D 

SECTION D 

 

28. dm{hV-_b Ob CnMma H$s à{H«$`m g_PmBE Omo Cgo àmH¥${VH$ Ob qnS>m| _| N>mo‹S>Zo go nhbo 

H$s OmVr h¡ & `h CnMma Š`m| A{Zdm`© h¡ ? 5 

AWdm 

{H$gr aoQ´>modm`ag Ho$ _mZd eara _| àdoe H$a OmZo Ho$ ~mX CgH$s à{VH¥${V H$s à{H«$`m 
g_PmBE & 

Explain the process of sewage water treatment before it can be 

discharged into natural water bodies. Why is this treatment essential ? 

OR 

Explain the process of replication of a retrovirus after it gains entry into 

the human body. 
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29. (a) _mZdm| _| {ZfoMZ H$hm± hmoVm h¡ ? Bg à{H«$`m _| hmoZo dmbr KQ>ZmE± g_PmBE & 

(b) EH$ Eogm `wJb {Og_| n{V Am¡a nËZr XmoZm§o _| hr H$m ©̀erb `w½_H$ ~Z aho h¢, {\$a 

^r nËZr J^©dVr Zht hmo ahr, {M{H$Ëgr` ghm`Vm Vbme ahm h¡ & {H$gr EH$ Eogr 
{d{Y H$m dU©Z H$s{OE {Ogo Amn Cg `wJb H$mo gwPm gH$Vo h¢, Vm{H$ do gwIr 

_mVm-{nVm ~Z gH|$ & 5 

AWdm 

(a) Ag§JOZ{ZH$ ~rOm| Ho$ {dH${gV hmoZo Ho$ {d{^Þ VarHo$ g_PmBE & àË`oH$ H$m  

EH$-EH$ CXmhaU Xr{OE & 

(b) Ag§JOZ{ZH$ ~rOm| go {H$gmZm§o H$mo {_bZo dmbm EH$ bm^ ~VmBE & 

(c) {H$gr EH$ [Û~rOnÌr ^«yU H$s n[anŠd AdñWm H$m Zm_m§{H$V AmaoI ~ZmBE & 

 

(a) Where does fertilization occur in humans ? Explain the events that 

occur during this process. 

(b) A couple where both husband and wife are producing functional 

gametes, but the wife is still unable to conceive, is seeking medical 

aid. Describe any one method that you can suggest to this couple to 

become happy parents.   

OR 

(a) Explain the different ways apomictic seeds can develop. Give an 

example of each. 

(b) Mention one advantage of apomictic seeds to farmers. 

(c) Draw a labelled mature stage of a dicotyledonous embryo. 
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30. (a) {J«{µ\$W Ho$ Cg à`moJ Ho$ {d{^Þ MaUm| H$m dU©Z H$s{OE {OgHo$ Ûmam ‘ê$nm§VaUH$mar 
{gÕm§V’ H$m {ZîH$f© {ZH$bm Wm & 

(b) ‘ê$nm§VaUH$mar {gÕm§V’ H$s amgm`{ZH$ àH¥${V {H$g àH$ma ñWm{nV hþB© Wr ? 5 

AWdm 

B©.H$mobmB©  _| àoaH$ H$s CnpñW{V Ed§ AZwnpñW{V, XmoZm| XemAm| _| b¡H$  Amonoam°Z {H$g àH$ma 
H$m`© H$aVm h¡, dU©Z H$s{OE & 

 

(a) Describe the various steps of Griffith’s experiment that led to the 

conclusion of the ‘Transforming Principle’. 

(b) How did the chemical nature of the ‘Transforming Principle’ get 

established ? 

OR 

Describe how the lac operon operates, both in the presence and absence of 

an inducer in  E.coli. 



Question Paper Code  57/3
BIOLOGY (THEORY)

SECTION A
1. Why is it not possible for an alien DNA to become part of a chromosome anywhere

along its length and replicate normally?
Ans. Alien DNA must be linked to ori / origin of replication / site to start replication.

[1 mark]
2. Name the stage of cell division where segregation of an independent pair of

chromosomes occurs.
Ans. Anaphase-1 of Meiosis -1 / Anaphase -1.

[1 mark]
3. Write an alternate source of protein for animal and human nutrition.
Ans. Single cell protein / Spirulina.

[1 mark]
4. Give an example of a plant which came into India as a contaminant and is a cause of

pollen allergy.
Ans. Parthenium / Carrot grass.

[1 mark]
5. Name the type of association that the genus Glomus exhibits with higher plants.
Ans. Symbiosis / Mycorrhizae / Mutualism.

[1 mark]
6. State Gause's Competitive Exclusion Principle.
Ans. Two closely related species competing for same resources, cannot coexist indefinitely (the inferior

will be eliminated).
[1 mark]

7. Name the enzymes that are used for the isolation of DNA from bacterial and fungal cells
for recombinant DNA technology.

Ans. Bacteria: lysozyme = ½, fungi: chitinase  = ½
[1 mark]

8. State the role of C peptide in human insulin.
Ans. C-peptide (extra stretch of polypeptide) which makes the insulin inactive / proinsulin is inactive

because it contain C-peptide.
SECTION B

9. Write the scientific name of the fruit-fly. Why did morgan prefer to work with fruit-flies
for his experiments? State any three reasons.

Ans. Drosophila  melanogaster = ½
Grown in simple synthetic medium, complete the life cycle in two weeks / short life cycle, single
mating produce more progeny , dimorphism, many heritable variations / easy to handle.
(any three) = 1½

[2 marks]
OR

Linkage or crossing-over of genes are alternatives of each other. Justify with the help
of an example.



Ans. In Drosophila a yellow bodied white eyed female was crossed with brown bodied red eyed male,
F1 progeny produced and intercrossed the F2 phenotypic ratio of Drosophila deviated
significantly from Mendel’s 9:3:3:1, the genes for eye colour & body colour are closely located
on the ‘X’ chromosome showing linkage & therefore inherited together, recombinants were
formed due to crossing over but at low percentage. = ½×4

[2 marks]
10. List the symptoms of Ascariasis. How does a healthy person acquire this infection?
Ans. Internal bleeding, muscular pain, anaemia, blockage of intestinal passage.

(any three) = 1½
Intake of water, vegetables / fruits / foods contaminated with eggs of the parasite. = ½

[2 marks]
11. Explain the significant role of the genus Nucleopolyhedrovirus in an ecologicalsensitive

area.
Ans. Species specific,  narrow  spectrum , insecticidal application (IPM), no negative impact on plants

/ mammals / birds / fish / even non target insects. = ½×4
[2 marks]

12. Construct an age pyramid which reflects an expending growth status of human
population.

Ans.

Post-reproductive (½)

Reproductive (½)

Pre-reproductive 
(½) Expanding

Construction of Pyramid = ½
[2 marks]

13. Describe the mutual relationship between fig tree and wasp and comment on the
phenomenon that operates in their relationship.

Ans. Wasp - helps in pollination / pollinator (specific)
Oviposition / seeds and ovules  used for nourishing larva.
(any two) = ½+½
Co evolution exists between their close specific tight relationship. = 1

[2 marks]
14. How have transgenic animals proved to be beneficial in:

(a)  Production of biological products
(b) Chemical safety testing

Ans. a) (Rosie - transgenic cow) produced human protein / alpha lactalbumin enriched  milk, alpha-
1 antitrypsin used to treat emphysema. = ½+½

b) (Toxicity Testing) - more sensitive to toxic substances, results obtained in less time. =½+½
[2 marks]

15. How does a restriction nuclease function? Explain.
Ans. Restriction nuclease cut DNA at specific sites = 1

exonuclease cuts DNA at the ends, endonuclease cuts at specific position within DNA. /



Restriction endonuclease cuts the DNA at specific pallindromic sequence. = ½+½
[2 marks]

16. Explain the two factors responsible for conferring  stability to double helix structure of
DNA.

Ans. Presence of H-bonds, the plane of one base pair stacks over the other, complementarity,
presence of thymine in place of uracil.
(any two) = 1+ 1

[2 marks]
17. In Snapdragon, A cross between true breeding red flower (RR) plants and true breeding

white flower (rr) plants showed a Progeny of plants with all pink flowers.
(a) The appearance of pink flowers is not know as blending. Why?
(b) What is the phenomenon known as?

Ans. (a) R (dominant allele red colour) is not completely dominant over r (recessive allele white
colour) / r maintains its originality and reappear in F2 generation. = 1

(b) Incomplete dominance = 1
[2 marks]

18. Write the effect of the high concentration of L.H. on a mature graafian follicle.
Ans. Rupture of graffian follicle, release of ovum / secondary oocyte / ovulation = 1+1

[2 marks]
SECTION C

19. State the function of a reservoir in a nutrient cycle. Explain the simplified model of
carbon cycle in nature.

Ans. Function : To meet the deficit which occurs due to imbalance in the rate of influx & efflux. =1

(½)

(½)
(½)

(½)

 = ½×4

//



CO  in atmosphere2

Decomposition

Carbon-cycle in Biosphere 

Burning

(½)

(½)

(½)

(½) Combustion of 
fossil fuel

Photosynthesis

Terrestrial 
food chain

Detritus

Respiration
(land & aquatic life)

= ½×4

20. Name and describe the technique that helps in separating the DNA fragments formed
by the use of restriction endonuclease.

Ans. Gel electrophoresis = ½,
DNA are -vely charged,  forced to move towards anode, electric field in agarose gel matrix,
separate according to their size / sieving effect, smaller fragments moves faster and further than
the larger. = ½×5

[3 marks]
21. The following graph shows the species-area relationship.Answer the following question

as directed.
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‘b’

Area

(a) Name the naturalist who studied the kind of relationship shown in the graph. Write
the observation made by him.

(b) Write the situations as discovered by the ecologists when the value of 'Z' (slope



of the line) lies
(i) 0.1 and 0.2
(ii) 0.6 and 1.2
What does 'Z' stand for?

(c) When would the slope of the line 'b' become steeper?
Ans. a) Alexander Von Humboldt. = ½

Within a region species richness increased with increasing explored area but only up to a
limit. = ½

b) i. the slopes of regression lines are similar / unaffected distribution in an area / normal
range = ½

ii. the slope of regression is steeper when we analyse the species area relationship
among very large areas like entire continent = ½
Z (slope of the line) regression co-efficient = ½

c) If species richness is more / 0.62 - 1.2 = ½
[½ x 6 = 3 marks]

22. Community Service department of your school plans a visit to a slum area near the
school with an objective to educate the slum dwellers with respect to health and hygiene.
(a) Why is there a need to organize such visits?
(b) Write the steps you will highlight,as a member of this department, in your

interaction with them to enable them to lead a healthy life.
Ans. (i) To create awareness about disease and their effects on the body / about immunization /

health and hygiene. = 1
(ii) Disposal of waste

Control of Vectors
Hygienic food and water / fresh drinking water /
Balanced diet / Regular exercise / Yoga
(any four) = ½×4=2 [1+2=3 marks]

23. Identify 'a', 'b', 'c', 'd', 'e' and 'f' in the table given below :

No. Syndrome  Cause Characreristics 
of affected 
individual  

Sex  
Male/Female/Both  

1 Down’s Trisomy  
 of 21  

‘a’   (i) 
       (ii) 

‘b’ 

2 ‘c’ XXY Overall 
masculine 
development  

‘d’ 

3 Turner’s  45 with 
OX 

‘e’    (i) 
        (ii) 

‘f’ 

 

Ans. a. short statured / small round head / furrowed tongue / partially open mouth / palm is broad
/ physical development retarded / psychomotor development retarded / mental
development retarded .
(any two) = ½



b. both  / male and female = ½
c. klinefelter's syndrome = ½
d. male = ½
e. sterile ovaries / rudimentary ovaries, lack of secondary sexual characters. = ½
f. female= ½

[½×6= 3 marks]
24. (a) Explain adaptive radiation with the help of a suitable example.

(b) Cite an example where more than one adaptive radiation  have occurred in an
isolated geographical area. Name the type of evolution your example depicts and
state why it is so named.

Ans. (a) Darwin finches / black birds (on Galapagos islands), evolved from original seed eating
features, into insectivorous & vegetarian features in different habitat / islands. = ½×3=1½

(b) Australian marsupials and placental mammals. = ½
Convergent evolution, more than one adaptive radiation occured in isolated geographical
area. =½+½

[3 marks]
25. (a) Name of two copper releasing IUDs.

(b) Explain how do they act as effective contraceptives in human females.
Ans. (a) Intra Uterine Devices - CuT, Cu7, Multiload 375

(any two) = ½+½
(b) Supress sperm motility, supress fertilizing capacity of sperms, increase phagocytosis of

sperms within utreus.
(any two) = 1+1 [3 marks]

26. Make a list of any three out breeding devices that flowering plants have developed and
explain how they help to encourage cross-pollination.

Ans. (i) Time of pollen release and stigma receptivity are different (not synchronized), self
pollination prevented.

(ii) Anther & stigma are placed at different positions, so the pollen can not come in contact
with the stigma of the same flower.

(iii) Self incompatibility, genetic mechanism  (prevent the pollen germination on the stigma of the
same flower)

(iv) Production of unisexual flowers / dioecious plants, cross pollination ensured.
(any three) = (½ x 6)

[3 marks]
OR

Why are angiosperm anthers called dithecous? Describe the structure of its
microsporangium.

Ans. • Anther bilobed, each lobe of anther has two theca. = ½+½
• Microsporangium surrounded by four wall layers / epidermis, endothecium, middle layer

and tapetum. = 1
• In young anther a group of compactly arranged homogenous cells called sporogenous

tissue occupies the centre of each microsporangium which produce microspores / pollen
grains.  = 1

[3 marks]



27. (a) State how the constant internal environment is beneficial to organisms
(b) Explain any two alternatives by which organisms can overcome stressful external

conditions.
Ans. (a) Permits all biochemical reactions to proceeds with maximal efficiency, enhances fitness of

species. = ½+½
(b) i. Regulation, Maintaining internal environment by maintaining constant body

temperature / osmotic concentration. = ½+½
ii. Suspend (conform), By suspending metabolic activities through hibernation /

aestivation / diapause. = ½+½
iii. Migration, Organisms migrate temporarily to more hospitable areas.  = ½+½

(any two) = ½×4=2 [3 marks]
SECTION D

28. Explain the process of sewage water treatment before it can be discharge into natural
water bodies. Why is this treatment essential?

Ans. Primary treatment - physical removal of particles, filtration / sequential filtration for floating debris,
sedmentation for grit / soil & small pebbles, settled solids form Primary sludge and Supernatant
forms is effluent. = ½×4=2
Secondary treatment / Biological treatment – Effluent passed in aeration tank and agitated
mechanically, air is pumped, vigrous growth of aerobic microbes consuming organic matter, BOD
reduced. = ½×4
Essential to control pollution in natural water bodies, to check water borne diseases / pathogenic
organism. =½+½

[5 marks]
OR

Explain the process of replication of a retrovirus after it gains entry into the human
body.



Ans.

(1)

(1)

(1)

(1)

(1)

[5 marks]
//

Virus enters and infect the normal cell, viral RNA forms viral DNA with the enzyme reverse
transcriptase, viral DNA incorporates into host genome, new viral RNA is produced by the
infected cell, new viruses are produced which infect other cells. = 1×5

[5 marks]
29. (a) Where does fertilization occur in humans? Explain the events that occur during

this process
(b) A couple where both husband and wife are producing functional gametes, but the

wife is still unable to conceive, is seeking medical aid. Describe any one method
that you can suggest to this couple to become happy parents.

Ans. a) i. Ampullary Isthmic junction in fallopian tube / fallopian tube  = ½
ii. The sperms come  in contact with zona pellucida = ½
iii. Induces change in the membrane = ½
iv. Blocks entry of other sperms / ensures only one sperm fertilizes the ovum / prevents

polyspermy. = ½



v. The secretion of acrosome helps the sperm to enter the cytoplasm = ½
vi. Entry of sperm induces completion of second meiotic division forming ovum and  2nd

polar body = ½
vii. The haploid nucleus of Sperm and that of ovum fuses  = ½
viii. Formation of diploid Zygote, fertilisation completed. = ½   (½×8=4)

b) Methods IVF / ZIFT / AI = ½
IVF : Ova from wife and sperm from the husband is collected
It is induced to formed zygote under laboratory conditions = ½

//
ZIFT : Zygote or early embryo are then transferred to the fallopian tube (ZIFT) or into
uterus (IUT) to complete further development = ½

//
AI  : Semen collected from the husband is artificially introduced either into the vagina or
into the uterus (IUI) of the wife = ½

[5 marks]
OR

(a) Explain the different ways spomictic seeds can develop. Give an example of each.
(b) Mention one advantage of apomictic seeds to farmers.
(c) Draw a labeled mature stage of a dicotyledonous embryo.

Ans. (a) (i) Diploid egg cell is formed without reduction division and develops into embryo
without fertilisation, eg. Asteraceae / grasses. = ½+½

(ii) In citrus / mango, some of the diploid nucellar cells surrounding the embryo sac start
dividing, protrude into embryo sac & develop into a embryo = ½+½.

(b) No segregation of character in hybrid seeds, economically beneficial / desired varieties are
cultivated. =1

(c )

(any four labelling) = ½×4=2
[5 marks]

30. (a) Describe the various steps of Griffith's experiment that led to the conclusion of the
'Transforming principle' .

(b) How did the chemical nature of the 'Transforming principle'  get established ?
Ans. (a) Streptococcus pneumonia = ½

S -  Strain  'inject into mice' mice die  = ½
R - strain 'inject into mice' mice alive = ½
S - strain (heat killed)  'inject into mice' mice alive  = ½



R - strain (alive)  +  S (heat killed) strain 'inject into mice' mice die = ½
R strain transformed into virulent = ½

(b) Purified  biochemicals (protein, DNA, RNA) from heat killed S - Strain = ½
Treated with protease - did not affect  transformation  = ½
Treated with RNase - did not affect transformation  = ½
Treated with DNase - transformation affected = ½     (½×10=5)

[5 marks]
OR

Describe how the lac operon operates, both in the presence and absence of an inducer
in E.coli.

Ans.

i. structural gene zya = ½
ii. operator = ½
iii. i = ½
iv. repressor  = ½
v. binding = ½
vi. Operon shut = ½
vii. inducer = ½
viii inducer + binding = ½
ix. operator free = ½
x. enzymes / operator = ½   (½×10=5)

[5 marks]
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