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: 

:  

(i) 13

(ii)

(iii) 

(iv) 6 2

(v) 6 3

(vi) 5 

(vii) : 
 

(viii) 

IÊS> A 

1. _mZdm| _| à{Vajm AZw{H«$`m, à{VAm{df (E§Q>rQ>m° Z)  AZw{H«$`m go 

{H$g àH$ma {^Þ h¡ ? Xmo H$maUm| Ûmam ì`m»`m H$s{OE &  2 

2. (H$) dm{hV _b CnMma Ho$ Xm¡amZ Adm`dr` Amn§H$$ _| VWm _do{e`m| (Jm¡newAm|) Ho$ 

ê$_oZ _| C^`{ZîR ê$n go nmE OmZo dmbo OrdmUw H$m Zm_moëboI H$s{OE & `h 

OrdmUw dm{UpÁ`H$ (ì`mdgm{`H$) ê$n go {H$g àH$ma Cn`moJr h¡ ? 2 

AWdm 

(I) AZoH$ nmXn amoJOZH$m| Ho$ {dfmUw g_yh Ho$ à^mdr O¡d-{Z §̀ÌU H$maH$m| H$m Zm_ 

{b{IE & `h ^r {b{IE {H$ dh {H$g àH$ma n`m©daU {hV¡fr h¢ &  2 

3. O¡d Cd©aH$m| Ho$ ê$n _| Cn`moJ {H$E OmZo dmbo Hw$N> gyú_Ord Agr_Ho$ÝÐH$s (àmoH¡$[a`moQ²>g)  
h¢ & Cg dJuH$s g_yh H$m Zm_ {b{IE {OgHo$ A§VJ©V dh AmVo h¢ & EH$ CXmhaU H$s 

ghm`Vm go CëboI H$s{OE {H$ dh O¡d Cd©aH$ H$s Vah H¡$go H$m ©̀ H$aVo h¢ &   2 

4. d§e (OrZg) H$s {d{^Þ Om{V`m± _mZd VWm nm¡Ym| Ho$ {bE Cn`moJr h¢ & àË òH$ 

Ho$ EH$-EH$ CXmhaU H$s ghm`Vm go CZH$s ŷ{_H$mAm| H$mo Ý`m`mo{MV {gÕ H$s{OE & 2 
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General Instructions :  
Read the following instructions very carefully and strictly follow them : 

(i) This question paper consists of 13 questions.  

(ii) All questions are compulsory.  

(iii) The question paper has three sections  Section A, B and C. 

(iv) Section A has 6 questions of 2 marks each. 

(v) Section B has 6 questions of 3 marks each.  

(vi) Section C has a case-based question of 5 marks. 

(vii) There is no overall choice in the question paper. However, internal choices 
have been provided in some questions. Attempt only one of the alternative 
in such questions. 

(viii) Wherever necessary, neat, proportional and properly labelled diagrams 
should be drawn. 

SECTION A 

1. 

different from that by  2 

2. (a) Mention the common bacterium found in the anaerobic sludge 

during sewage treatment and also in the rumen of cattle. How is 

this bacterium commercially useful ? 2 

 OR 

(b) Name the effective biocontrol agents of several plant pathogens 

belonging to group of viruses. Also write about the ways they 

support the environment. 2 

3. Some of the microbes used as biofertilizers are prokaryotes. Name the 

taxonomic group they come under. With the help of an example, mention 

how they act as biofertilizers.  2 

4. Different species belonging to genus Trichoderma are useful to humans 

as well as to plants. Justify their roles by giving one instance of each. 2 
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5. ZrMo {XE JE AmaoIm| Ûmam à`moJembm _| {H$E JE EH$ à`moJ go àmßV n[aUm_m| H$mo Xem©`m 

J`m h¡, {Og_| EH$ hr d§e (OrZg) H$s Xmo ñnrerµO (Om{V`m|) A VWm B H$mo EH$  

hr g§dY©Z _mÜ`_ dmbr VrZ noQ́>r{S>e _| g§d{Y©V {H$`m J`m & noQ>́r{S>e-I _| Ho$db  

ñnrerµO-A H$mo 8 gßVmh VH$ CJm`m J`m & noQ´>r{S>e-II _| Ho$db ñnrerµO-B H$mo 8 gßVmh 

VH$ CJm`m J`m & noQ>́r{S>e-III _|, noQ́>r{S>e-I VWm noQ>́r{S>e-II _| br JB© XmoZm| àOm{V`m| H$s 

g_mZ g§»`m H$m EH$ gmW 8 gßVmh VH$ g§dY©Z {H$`m J`m & 

 
 J«m\$m| Ho$ AmYma na Amn BZ Om{V`m| (ñnrerµO) H$s nmañn[aH$ A§V{H«©$`m H$m CZH$s d¥{Õ na 

?  2 

6. (H$) ZrMo {XE JE J«m\$ A VWm B _| Xmo {d{^Þ amîQ>́r` CÚmZm| _| {d{^Þ g_`md{Y _| 
hm{W`m| H$s g_{îQ> (H$mën{ZH$ n[aÑí`) H$mo Xem©`m J`m h¡ &   

 

  J«m\$m| H$m AÜ``Z H$s{OE VWm ào{jV d¥{Ó Ho$ à{Vê$n (n¡Q>Z©) na {Q>ßnUr H$s{OE & 
àH¥${V _| Bg àH$ma Ho$ à{Vê$n n[ab{jV hmoZo Ho$ g§^mì` H$maU H$m CëboI  
H$s{OE & 2 

AWdm 
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5. The figures given below show the results of a lab experiment in which 
two microbial species A and B belonging to same genus were grown in 
three petri dishes having same culture medium. In Petri dish-I, Species-A 
was grown alone for 8 weeks. In Petri dish-II, Species-B was grown alone 
for 8 weeks. In Petri dish-III, both the species were grown together with 
the same number as Petri dish-I and Petri dish-II for 8 weeks.  

 

 What conclusion will you draw from the graphs in terms of impact of 
interaction on growth ? Explain, giving reason. 2 

6. (a) The graphs given below, A and B, represent population of 
elephants in two different National Parks (a hypothetical 
situation) at different times.  

Study the graphs and comment upon the pattern of growth 
observed. Mention the possible reason for such patterns seen in 
nature.  2 

 OR 
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(I) hmb hr _| àH$m{eV EH$ g_mMma-nÌ Ho$ AZwgma, EH$ {d{eîQ> amîQ́> (Xoe) H$s 

OZg§»`m d¥{Õ H$s Xa _| H$_r n[ab{jV hþB© h¡ & AmnHo$ AZwgma, g_{îQ> d¥{Õ Xa 

_| H$_r AmZo Ho$ Xmo gdm©{YH$ g§̂ m{dV H$maU H$m¡Z-go hmo gH$Vo h¢ ? 2 

IÊS> ~ 

7. (H$) ZrMo {XE JE J«m\$ _| EH$ {d{eîQ> joÌ Ho$ OmVr`-joÌ g§~§Y H$mo Xem©`m J`m h¡ &  

 

 
 

 (i) J«m\$ H$m AÜ``Z H$aHo$ g_PmBE  

 (ii) 

A{YJ«{hV H$a {b`m J`m {Oggo _yb joÌ Xmo ^mJm| _| ~±Q> J`m & Bg {Z_m©U 

$mo {b{IE &  3 

AWdm 

(I) S>m°. S>o{dS> {Q>b_¡Z Zo EH$ g_wXm` Ho$ ñWm{`Ëd Am¡a CgH$s Om{V`m| H$s g_¥{Õ H$mo 

à`moJmË_H$ ê$n go H¡$go g§~§{YV {H$`m ? ì`m»`m H$s{OE & 3 
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(b) As per a recent newspaper report, a particular country showed 

declining population growth rate. According to you, what could be 

the two most possible reasons for this decline and why ? 2 

 

SECTION B 

7. (a) The graph given below shows species-area relationship of a certain 
region. 

 

 
 

(i) Study the graph and explain what it represents. 

(ii) After a while, a small area was taken for constructing a road 
which divided the region into two. Write the impact this 
construction would have on species richness of the region.   3 

 OR 

(b) How did Dr. David Tilman relate experimentally, the stability of a 

community and its species richness ? Explain. 3 
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8. {H$gr joÌ _| O¡d {d{dYVm H$s ? ì`m»`m H$s{OE & 3 

9.   EH$ _hÎdnyU© ^y{_H$m 

AXm H$aVm h¡ & H¡$go, ì`m»`m H$s{OE & {H$Ýht Xmo µ\$gb

à^mdr T>§J go gwa{jV {H$`m J`m h¡ &   3 

10. Ho$db ñQ>moar~moS>© `m àdmh MmQ>© H$s ghm`Vm go g_PmBE {H$ r-DNA (r-S>r.EZ.E.) 

àm¡Úmo{JH$s Ûmam _mZd BÝgw{bZ H$m {Z_m©U {H$g àH$ma {H$`m OmVm h¡ &  3 

11. (H$) h_mao eara _| à{dîQ> hmoZo dmbo amoJOZH$m|/{dOmVr` à{VOZm| Ho$ à{V à{Vajm 

{dH${gV H$aZo _| _mZd (i) àmW{_H$, VWm (ii) {ÛVr`H$ bgrH$m^ A§Jm| H$s 

ŷ{_H$mAm| H$s ì`m»`m H$s{OE &   

(I) {M{H$ËgH$ gm_mÝ`V: Q>m±{gbm| (JbVwpÊS>H$m) H$s eë`{H«$`m Zht H$amZo H$s gbmh 

XoVo h¢ & ? 3 

 

12. EM.AmB©.dr.-ES²>g VWm H$mo{dS>-19 Ho$ amoJH$maH$ {dfmUwAm| Ho$ EH$ hr g_yh Ho$ gXñ`  

h¢ & H$mo{dS>-19 H$s nhMmZ ({ZXmZ) H$aZo VWm BgHo$ AmZwd§{eH$ nXmW© H$m àdY©Z H$aZo Ho$ 

{bE Ama.Q>r.-nr.gr.Ama. (RT-PCR)  narjU {H$`m OmVm h¡ & 

(H$) -PC ?  

(I) nr.gr.Ama. VH$ZrH$ Ho$ {d{^Þ MaUm| H$s ì`m»`m H$s{OE &  3 
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8. What are the consequences of loss of biodiversity in a region ? Explain. 3 
 

9. Bacillus thuringiensis plays an important role in Integrated Pest 

Management strategy. Explain how. Name any two crops that are 

protected efficiently from pests. 3 
 

10. With the help of a storyboard or a flowchart only, explain all the stages of 

how human insulin is produced through r-DNA technology.  3 
 

11. (a) Explain the roles of (i) primary, and (ii) secondary lymphoid organs 

that are responsible for developing defence to combat the action of 

pathogens/foreign antigens which enter our body. 

(b) Doctors generally advise not to undergo surgery of tonsils. Why ? 3 

 

12. Causative agents of HIV-AIDS and COVID-19 belong to the same group 

of viruses. To diagnose and amplify the genetic material for further study 

of COVID- -  

(a) -  

(b) Explain the various steps of PCR technique.  3 
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IÊS> g 

13. (H$) Xmo AbJ-AbJ IoVm| _| go EH$ _| Bt-H$nmg H$s µ\$gb H$mo VWm Xÿgao _| H$nmg H$s  

Bt-a{hV (XoeO) {H$ñ_ H$mo CJm`m J`m & Bg àm`mo{JH$ IoVr Ho$ {bE {H$gmZm| H$mo 

AnZr ngÝX H$s nÕ{V Ûmam µ\$gb CJmZo H$s Ny>Q> Xr JB© & Bg IoVr Ho$ Xm¡amZ 

H$Zmer H$s Cn`moJ H$s JB© _mÌm, qgMmB© Ho$ {bE Amdí`H$ Ob VWm H$Q>mB© Ho$ 

g_` µ\$

EH$ ñVå^> J«m\$ H$m AmaoI ~Zm`m J`m {Ogo ZrMo Xem©̀ m J`m h¡ &  
  

 
 

 {ZåZ{b{IV àíZm| Ho$ CÎma {b{IE : 5 

(i) J«m\$ _| {XE JE VrZ àmMbm| Ho$ AmYma na H$maU g{hV AnZm {Zd©MZ 
(ì`m»`m) {b{IE &    

(ii) AnZo IoV _| Amn H$m¡Z-gr µ\ ?  

(iii) amOñWmZ H$m {H$gmZ BZ XmoZm| _| go H$m¡Z-gr µ\$gb CJmZm ngÝX H$aoJm Am¡a 
?   

 
AWdm 
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SECTION C 

13. (a) There are two different farm lands, one where Bt-cotton crop was 
cultivated and the other where non Bt-cotton crop (indigenous) was 
cultivated. Farmers responsible for this experimental cultivation 
were free to use the farming practices of their choice. During the 
cultivation period, the data was collected with respect to the 
amount of pesticide used, water required for irrigation and at 
harvesting time, the crop productivity. Based on the data collected, 
a bar graph was plotted which is shown below.   

  

 

 

 Answer the following questions : 5 

(i) Write your interpretation, with reason, on the basis of the 
three parameters plotted in the graph.  

(ii) Which one of the crops would you like to cultivate in your 
farm and why ?   

(iii) Which one out of these two crops would a farmer from 
Rajasthan like to cultivate and why ?  

 OR 
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(I) EH$ nanmofr H$mo{eH$m _| dm§{N>V \$sZmoQ>mBn A{^ì`{º$ Ho$ {bE EH$ Cn`moJr  

OrZ/ g§dmhH$ Ûmam EH$ nanmofr H$mo{eH$m _| {Zdo{eV 

{H$`m J`m & ßbmpµÁ_S> g§dmhH$ Ho$ ê$n _| Cn`moJ 

{H$`m OmVm h¡ & dm§{N>V n[aUm_ àmßV H$aZo Ho$ {bE à`moJembmAm| _| O¡d 

ZJ g§dmhH$m| H$m Cn`moJ H$aVo h¢ &  

pBR322 Bgr àH$ma H$m EH$ g§dmhH$ h¡ & {XE JE {MÌ H$m Ü`mZnyd©H$ AÜ``Z 

H$s{OE VWm ZrMo {XE JE àíZm| Ho$ CÎma {b{IE & 5 1=5 

 

 

 
 
 

(i) B©H$moAma I (EcoR I) , BamH I  VWm {hÝS> III  ? 

CZHo$ àH$m ©̀ {b{IE &  

(ii) pBR322 _| daU`mo½` {M H$ H$s ŷ{_H$m {Z^mZo Ho$ {bE Amn {Og OrZ 

H$m M`Z H$a|Jo Cgo nhMm{ZE &  &  
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(b) Gene of interest/alien gene is introduced by a cloning vector into a 

host cell to bring about a desired phenotypic expression in a host 

cell. The cloning vectors used are plasmid and bacteriophages. 

Biotechnologists in their labs, for desired results engineered 

specialised cloning vectors. One such vector is pBR322. Study the 

diagram carefully and answer the questions that follow. 5 1=5 

 

 

 

 
 
 

(i)   

their functions.  

(ii) Identify the gene you would select for the role of a selectable 

marker in pBR322. Explain why.   
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(iii) Cg A{^bjU H$m Zm_ {b{IE Omo ßbmpµÁ_S> VWm OrdmUw^moOr H$mo Xj 

 

(iv) O¡d g§dmhH$ _| h_oem ori  OrZ 

H$mo {Zdo{eV H$aVo h¢ & H$WZ H$s Ý`m`g§JVVm {b{IE &  

(v) `{X {dOmVr` S>r.EZ.E. H$mo {hÝS> III 

\$b hmoJm ? AnZo CÎma Ho$ g_W©Z _| H$maU {b{IE & 
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(iii) Write the property/characteristic of plasmid and 

bacteriophage that makes them efficient cloning vectors. 

(iv) B

cloning vector. Justify the statement.  

(v) Will the experiment be successful if the alien DNA is ligated 

at Hind III restriction site ? Give reason in support of your 

answer.   

 

 


