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Ord {dkmZ (g¡ÕmpÝVH$) 
BIOLOGY (Theory) 

 

{ZYm©[aV g_` : 3KÊQ>o   A{YH$V_ A§H$ : 70 

Time allowed : 3 hours Maximum Marks : 70 

 H¥$n`m Om±M H$a b| {H$ Bg àíZ-nÌ _o§ _w{ÐV n¥ð> 11 h¢ & 

 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| & 
 Bg  àíZ-nÌ  H$mo n‹T>Zo Ho$ {bE 15 {_ZQ >H$m g_` {X`m J`m h¡ &  àíZ-nÌ H$m {dVaU nydm©• 

_| 10.15 ~Oo {H$`m OmEJm &  10.15 ~Oo go 10.30 ~Oo VH$ N>mÌ Ho$db àíZ-nÌ H$mo n‹T>|Jo 
Am¡a Bg Ad{Y Ho$ Xm¡amZ do CÎma-nwpñVH$m na H$moB© CÎma Zht {bI|Jo & 

 Please check that this question paper contains 11 printed pages. 

 Code number given on the right hand side of the question paper should be 

written on the title page of the answer-book by the candidate. 

 Please check that this question paper contains 30 questions. 

 Please write down the Serial Number of the question before 

attempting it. 

 15 minutes time has been allotted to read this question paper. The question 

paper will be distributed at 10.15 a.m. From 10.15 a.m. to 10.30 a.m., the 

students will read the question paper only and will not write any answer on 

the answer-book during this period. 
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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. O¡b-d¡ÚwVH$aU g§MbZ _| AmYmÌr Ho$ ê$n _| BñVo_mb {H$E OmZo dmbo nXmW© H$m Zm_ 
{b{IE Am¡a BgH$s ^y{_H$m ^r ~VmBE & 1 
Name the material used as matrix in gel-electrophoresis and mention its 

role. 

2. H¥${f ^y{_ _| Zrbo-hao e¡dmb bJmE OmZo Ho$ nj _§o EH$ H$maU ~VmBE & 1 
State one reason for adding blue-green algae to the agricultural soil. 

3. EH$ H$dH$ H$m EH$-EH$ Eogm CXmhaU Xr{OE {Og_| OZZ BZHo$ Ûmam hmoVm h¡ : 

(a) _wHw$bZ 

(b) H$moZr{S>`m 1 

Give one example each of a fungus which reproduces by : 

(a) budding 

(b) conidia 

4. Eogm Š`m| h¡ {H$ ~ƒo H$mo ñVZ-nmZ H$amVr _m± _| Eogm H$aZm EH$ àmH¥${VH$ J^©{ZamoYH$ hmoVm 
h¡, EH$ H$maU ~VmBE & 1 

State one reason why breast-feeding the baby acts as a natural 

contraceptive for the mother. 

5. ghr H$WZ H$mo nhMmZ H$a {b{IE : 

(a) {Q>È>o Ho$ Zam| _| Xmo àH$ma Ho$ qbJ H«$mo_mogmo_ X VWm Y hmoVo h¢ & 

(b) {Q>È>o Ho$ Zam| _| XO àH$ma Ho$ qbJ-{ZYm©aH$ hmoVo h¢ & 1 

Identify and write the correct statement : 

(a) In Grasshopper males two sex chromosomes are X and Y type. 

(b) In Grasshopper males there exist XO type of sex-determinants. 

6. `{X {H$gr gwH|$ÐH$s H$mo{eH$m _| DNA à{VH¥${V hmoZo Ho$ ~mX H$mo{eH$m {d^mOZ Zht hmoVm 
h¡, Vmo Š`m hmoJm ? 1 

What will happen if DNA replication is not followed by cell division in a 

eukaryotic cell ? 
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7. h[aV J¥h à^md _| gdm©{YH$ `moJXmZ XoZo dmbr Xmo J¡gm| Ho$ Zm_ {b{IE & 1 

Name the two gases contributing maximum to the green house effect. 

8. _¢J«mod (H$ÀN) Ûmam à{VX{e©V O¡d{d{dYVm H$m ñVa Š`m hmoVm h¡, {b{IE & Bgr ñVa _| 
AmZo dmbm H$moB© EH$ Am¡a CXmhaU Xr{OE &  1 

Write the level of biodiversity represented by a mangrove. Give another 

example falling in the same level. 

 

 

IÊS> B 

SECTION B 

9. ‘‘{H$gr AbdU Ob qnS> _| nmofH$m| Ho$ ^aVo OmZo go _N>{b`m| H$m _aZm Vrd« hmo OmVm h¡ &’’ 
Xmo H$maU ~VmBE & nmofH$m| Ho$ ^aVo OmZo go Bg Ob qnS> H$m BOD ñVa {H$g àH$ma 
à^m{dV hmoJm ? 2 

‘Fish mortality increases with influx of nutrients in a fresh-water body.’ 

Write two reasons. How will the influx of nutrients affect the BOD level 

of this water body ? 

10. Eogo Xmo H$maU ~VmBE {OZHo$ Ûmam àmŠH|$ÐH$s àOm{V`m| H$s JUZm H${R>Z hmo OmVr h¡ & 2 

Provide two reasons that make the count of prokaryotic species  

difficult. 

11. Cg amoJ H$m Zm_ {b{IE {OgH$m g~go nhbr ~ma OrZ CnMma {H$`m J`m & Cg amoJ Ho$ hmoZo 
H$m H$maU Š`m hmoVm h¡ VWm amoJr na CgH$m Š`m à^md hmoVm h¡ ? 2 

Name the disease that was first to get the gene therapy treatment. Write 

the cause of the disease and the effect it has on the patient. 

12. {H$Ýht Xmo T>§Jm| H$m C„oI H$s{OE Omo AmZwd§{eH$V: ê$nm§V[aV Ordm| H$m Cn`moJr hmoZm Xem©Vo 

hm| & 2 

Write any two ways how genetically modified plants are found to be 

useful. 
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13. _mZd ewH«$mUw Ho$ Ho$db erf© joÌ H$m AmaoI ~ZmBE Am¡a CgHo$ ^mJm| H$m Zm_m§H$Z H$s{OE & 2 

Draw and label the parts of the head region only of a human sperm.  

14. ‘‘A§V:H$mo{eH$mÐì` ewH«$mUw B§OoŠeZ’’ VWm ‘‘`w½_H$ A§V: µ\¡$bmonr ñWmZm§VaU’’ Xmo ghm`{VV 

OZZ àm¡Úmo{J{H$`m± h¢ & `o EH$-Xÿgao go {H$g àH$ma {^Þ hmoVr h¢ ? 2 

‘‘Intra-cytoplasmic sperm injection’’ and ‘‘gamete intrafallopian transfer’’ 

are two assisted reproductive technologies. How is one different from the 

other ? 

15. EH$ Eogo g§dY©Z _mÜ`_ _| {Og_| eH©$am Ho$ òmoV Ho$ ê$n _| b¡ŠQ>moµO h¡ E. coli _| lac 

Amon¡am°Z {H$g àH$ma H$m`© H$aoJm ? 2 

How would lac operon operate in E. coli growing in a culture medium 

where lactose is present as source of sugar ? 

16. g{H«$` à{Vajm VWm namoj à{Vajm _| {d^oX H$s{OE & 2 

  AWdm 

 ~{h:àOZZ VWm ~{h:g§H$aU _| AÝVa ~VmBE & 

Differentiate between active and passive immunity. 

  OR 

Differentiate between outbreeding and outcrossing. 

17. Eogo Xmo OrdYmar g_yhm| Ho$ Zm_ {b{IE Omo ‘D$U©’ (µâbm°Šg) ~ZmVo h¢ & dm{hV _b Ho$ 

O¡{dH$s` CnMma Ho$ Xm¡amZ BOD Ho$ ñVa na CZH$m Š`m à^md n‹S>Vm h¡, {b{IE & 2 

Name two groups of organisms which constitute ‘flocs’. Write their 

influence on the level of BOD during biological treatment of sewage.  

18. O¡dàm¡Úmo{JH$s à`moJm| Ho$ {bE H$mo{eH$mAm| H$mo g_W© ~ZmZm Š`m| A{Zdm`© h¡ ? H$moB© Xmo 

{d{Y`m± {JZmBE {OZHo$ Ûmam Eogm {H$`m Om gH$Vm h¡ & 2 

Why is making cells competent essential for biotechnology experiments ? 

List any two ways by which this can be achieved. 
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IÊS> C 

SECTION C 

19. (a) RNA nm¡br_aoµO III Ho$ Q́>m§g{H«$ßeZ (AZwboIZ) CËnmX Š`m-Š`m hmoVo h¡§ ? 

(b) ‘‘AmÀN>mXZ (H¡$qnJ)’’ VWm ‘‘nwÀN>m`Z (Q>oqbJ)’’ _| {d^oXZ H$s{OE & 

(c) hnRNA H$mo nyam-nyam {b{IE & 3 

(a) What are the transcriptional products of RNA polymerase III ? 

(b) Differentiate between ‘Capping’ and ‘Tailing’. 

(c) Expand hnRNA. 

20. VrZ H$maU ~VmVo hþE {b{IE {H$ hmS>u-drZ~J© gmå` {H$g àH$ma à^m{dV {H$`m Om gH$Vm 

h¡ & 3 

Giving three reasons, write how Hardy-Weinberg equilibrium can be 

affected. 

21. Š`m Amn Bg ~mV H$m g_W©Z H$aVo h¢ {H$ à{VpîR>V Iob à{V`mo{JVm _| ^mJ boZo dmbo 

{Ibm‹S>s`m| H$m ‘‘S>mon’’ narjU {H$`m OmZm Mm{hE ? AnZo CÎma Ho$ g_W©Z _| VrZ H$maU 

~VmBE &  3 

Do you support ‘Dope’ test being conducted on sportspersons 

participating in a prestigious athletic meet ? Give three reasons in 

support of your answer.  

22. {H$gr EH$ Eogr VH$ZrH$ H$m gwPmd Xr{OE Ed§ CgH$m dU©Z H$s{OE {OgHo$ Ûmam {H$gr 

amoJJ«ñV JÞm nm¡Yo go EH$ dm`ag-_wº$ ñdñW nm¡Ym àmá {H$`m Om gH$Vm h¡ & 3 

Suggest and describe a technique through which a virus-free healthy 

plant can be obtained from a diseased sugarcane plant. 
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23. {ZåZ{b{IV _| {d^oX H$s{OE : 

 (a) na{ZfoMZ VWm gOmVnwînrnamJU 

(b) A§S>àOH$ VWm gOrdàOH$ O§Vw 

(c) A{ZfoH$OZZ VWm A{ZfoH$\$bZ 3 

Differentiate between : 

(a) Xenogamy and Geitonogamy  

(b) Oviparous and Viviparous organisms 

(c) Parthogenesis and Parthenocarpy 

24. EH$ Cn ẁº$ CXmhaU XoVo hþE Cg {deofH$ H$s d§emJ{V Ho$ {df` _| g_PmBE {Og_| {H$gr 

{deofH$ Ho$ Xmo {^Þ Eobrb ({dH$ënr) g§VmZ Ho$ ^rVa EH$ gmW àH$Q> hmoVo h¢ & Bg àH$ma 

Ho$ d§emJ{V à{Vê$n H$m Zm_ {b{IE & 3 

Explain with the help of a suitable example the inheritance of a trait 

where two different dominant alleles of a trait express themselves 

simultaneously in the progeny. Name this kind of inheritance pattern. 

25. E. coli  ŠbmoqZJ dmhH$ pBR322 H$m EH$ `moOZm AmaoI ~ZmBE Am¡a Cg_| {ZåZ{b{IV 

H$m Zm_m§H$Z H$s{OE : 3 

(a) ori 

(b) rop 

(c) Eopån{g{bZ à{VamoY OrZ 

(d) Q>oQ´>mgmBpŠbZ à{VamoY OrZ 

(e) à{V~§YZ ñWb BamHI  

(f) à{V~§YZ ñWb EcoRI  

AWdm 
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(a) EcoRI Ûmam nhMmZo OmZo dmbo Ý`ypŠbAmoQ>mBS>m| Ho$ AZwH«$_ dmbo EH$ dmhH$ VWm 

EH$ {dOmVr` DNA Ho$ IÊS>m| H$m AmaoI ~ZmBE &  

(b) EcoRI H$s {H«$`m Ho$ Cnam§V ~Zo dmhH$ DNA IÊS> VWm {dOmVr` DNA IÊS> Ho$ 

AmaoI ~ZmBE VWm {Mn{Mno {gam| H$m Zm_m§H$Z H$s{OE & 

Draw a schematic diagram of the E. coli cloning vector pBR322 and mark 

the following in it : 

(a) ori 

(b) rop 

(c) ampicillin resistance gene 

(d) tetracycline resistance gene 

(e) restriction site BamHI  

(f) restriction site EcoRI 

OR 

(a) Draw schematic diagrams of segments of a vector and a foreign 

DNA with the sequence of nucleotides recognised by EcoRI.  

(b) Draw the vector DNA segment and foreign DNA segments after 

the action of EcoRI and label the sticky ends produced. 

26. _mZd OZg§»`m _| àgmaerb Am`w {nam{_S> H$m AmaoI ~ZmBE Am¡a CgHo$ {df` _|  
g_PmBE & Cgo Bg àH$ma Š`m| H$hm OmVm h¡ ? 3 

Draw and explain expanding age pyramids of human population. Why is 

it so called ? 

27. ~¡Hw$bmodm`agm| VWm ~o{gbg Ww[a§{OE|{gg  H$mo O¡d-{Z §̀ÌU gmYZm| Ho$ ê$n _| {H$g àH$ma 
BñVo_mb {H$`m OmVm h¡ ? ghO CnbãY amgm`{ZH$ nr‹S>H$Zm{e`m| H$s ~OmE CÝht H$mo Š`m| 
ng§X {H$`m OmVm h¡ ? 3 

How are Baculoviruses and Bacillus thuringiensis used as bio-control  

agents ? Why are they preferred over readily available chemical  

pesticides ?  
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IÊS> D 

SECTION D 

 

28. (a) Cg g_pîQ> d¥{Õ à{Vê$n H$m Zm_ {b{IE {OgH$m {Zê$nU Bg g_rH$aU Ûmam hmoVm 

h¡ 








 rN
dt

dN
. 

 Bg g_rH$aU _| ‘‘r’’ Š`m Xem©Vm h¡ ? g_pîQ> d¥{Õ _| BgH$m _hÎd ~VmBE & 

(b) OZg§»`m doahëñQ>-nb© g§^mar d¥{Õ dH«$ H$m Cn`moJ H$aVo hþE dhZ j_Vm H$m 

{gÕm§V g_PmBE & 5 

AWdm 

(a) Cn ẁº$ CXmhaU XoVo hþE g_PmBE {H$ {d{^Þ nmofU ñVam| go D$Om© H$m àdmh {H$g 

àH$ma hmoVm h¡ & Bg {nam{_S> _| àË`oH$ N>‹S> {H$gH$m à{VXe© H$aVr h¡ ? 

(b) nm[apñW{VH$s {nam{_S>m| H$s H$moB© Xmo n[agr_mE± {b{IE & 

(a) Name the population growth pattern the equation 








 rN
dt

dN
 

represents. What does ‘‘r’’ represent in the equation ? Write its 

importance in population growth.   

(b) Explain the principle of carrying capacity by using population 

Verhulst-Pearl logistic growth curve. 

OR 

(a) With suitable examples, explain the energy flow through different 

trophic levels. What does each bar in this pyramid represent ? 

(b) Write any two limitations of ecological pyramids. 
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29. (a) {H$gr Eogo Amd¥V~rOr Ho$ ñÌrHo$ga H$s AZwX¡¿`© H$mQ> H$m AmaoI ~ZmBE, {Og_| 

namJZbr ~rOmÊS> Ho$ ~rOmÊS>Ûma VH$ ~‹T> JB© {XImB© JB© hmo & Bg_| {ZåZ{b{IV 

^mJm| H$m Zm_m§H$Z H$s{OE : (i) d{V©H$mJ«, (ii) ^«yU H$mof, (iii) namJZbr,  

(iv) AÊS>Ûma & 

(b) d{V©H$mJ« na g§JV namJ H$U Ho$ Am nh±wMZo na, {ZfoMZ hmoZo VH$ Cg_| Š`m-Š`m 

KQ>ZmE± hmoVr h¢, g_PmBE & 5 

AWdm 

(a) _mZd AÊS>me` H$s EH$ Eogr AZwàñW H$mQ> H$m AmaoI ~ZmBE {Og_| H$m°n©g 

bw{Q>`_ ~ZZo VH$ {d{^Þ nw{Q>H$mAm| H$m H«${_H$ n[adY©Z {XIm`m J`m hmo & 

(b) BZ KQ>ZmAm| Ho$ Xm¡amZ AZwê$nr AÊS>me`r VWm {nQ>çyQ>ar hm°_m}Zm| Ho$ ñVam| na {Q>ßnUr 

H$s{OE & 

(a) Draw a longitudinal section of a pistil of an angiosperm showing 

the growth of the pollen tube up to the micropyle of the ovule. 

Label (i) stigma, (ii) embryo sac (iii) pollen tube (iv) micropyle. 

(b) Explain the events that occur, upto fertilisation, when the 

compatible pollen grain lands on the stigma.  

OR 

(a) Draw a transverse section of a human ovary showing the 

sequential development of different follicles up to the corpus 

luteum.  

(b) Comment on the corresponding ovarian and pituitary hormone 

levels during these events. 
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30. EH$ Eogo EH$g§H$a g§H$aU H$m F2 nr‹T>r VH$ Ho$ g§H$aU H$m {hgm~ bJmBE Omo Xmo _Q>a-nm¡Ym| 

Ho$ ~rM VWm Xmo E|Q>ramBZ_ nm¡Ym| Ho$ ~rM CZHo$ \y$bm| Ho$ a§J ({dn`©gr {deofH$) Ho$ g§X^© _| 

hmo ahm hmo & {H$E JE BZ g§H$aUm| _| d§emJ{V Ho$ àê$n na {Q>ßnUr H$s{OE & 5 

AWdm 

{H$gr ~¡ŠQ>r[a`_ Ho$ ^rVa hmoZo dmbr Q´>m§g{H«$ßeZ (AZwboIZ) H$s à{H«$`m H$m dU©Z  

H$s{OE & 

Work out a monohybrid cross upto F2 generation between two pea plants 

and two Antirrhinum plants both having contrasting traits with respect 

to colour of flower. Comment on the pattern of inheritance in the crosses 

carried above. 

OR 

Describe the process of transcription in a bacterium.  
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