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 H¥$n`m Om±M H$a b| {H$ Bg àíZ-nÌ _o§ _w{ÐV n¥ð> 7 h¢ & 
 àíZ-nÌ _| Xm{hZo hmW H$s Amoa {XE JE àíZ-nÌ H$moS H$mo narjmWu CÎma-nwpñVH$m Ho$ _wI-n¥>ð> na 
{bI| & 

 H¥$n`m Om±M H$a b| {H$ Bg àíZ-nÌ _| >13 àíZ h¢ & 
 H¥$n`m àíZ H$m CÎma {bIZm ewê$ H$aZo go nhbo, CÎma-nwpñVH$m _| àíZ H$m H«$_m§H$ Adí` 

{bI| & 
 Bg  àíZ-nÌ  15 {_ZQ >H$m g_` {X`m J`m h¡ &  àíZ-

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

 Please check that this question paper contains 7 printed pages. 
 Q.P. Code 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 13 questions. 
 Please write down the serial number of the question in the  

answer-book before attempting it. 
 15 minute 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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: 

:  
(i) 13
(ii)
(iii) 
(iv) 6 2
(v) 6 3
(vi) 5 
(vii) : 

 
(viii) 

IÊS A 
1. _bo[a`m Ho$ amo{J`m| H$mo AmdVu {R>Rw>aZ (H±$nH±$nr  Áda H$m AZw^d 

hmoVm h¡ & amo{J`m| _| BgHo$ H$maU H$m CëboI H$s{OE &  2 
2. (H$) E µO|S>a âboq_J O~   na H$m ©̀ H$a aho Wo, Vmo CÝhm|Zo 

XoIm {H$ {OZ ßboQ>m| na dh H$m ©̀ H$a aho Wo CZ_| go EH$ {~Zm Ywbr g§dY©Z 

hþAm VWm Bg ImoO H$m _hÎd {b{IE &  2 
AWdm 

 (I) XÿY H$mo Xhr _| ñH§${XV H$aZo Ho$ {bE XÿY _| {_{lV {H$E OmZo dmbo {Zdoe 
Ðì` (Ama§^H$)  _| CnpñWV gyú_Ord H$m Zm_ {b{IE & ~VmBE {H$ `h 
Xhr H$s nmofH$ JwUdÎmm H$mo {H$g àH$ma gwYmaVm h¡ &  2 

3. Cg S>́J H$m Zm_ {b{IE Omo _yb ê$n go X{jU A_o[aH$m _| nmE OmZo dmbo nm¡Yo go 
àmßV H$s OmVr h¡ & _mZd eara na BgHo$ à^md H$mo {b{IE & 2 

4. _bOb Ho$ {ÛVr`H$ CnMma Ho$ Xm¡amZ BgHo$ ~r Amo S>r H$s _mÌm _| H$_r Am OmVr 
h¡ & BgHo$ ~mX CnMma H$s n[aKQ>ZmAm| H$mo {b{IE {OgHo$ níMmV² ~{h:òmd Ob 
Ho$ àmH¥${VH$ òmoVm| Ho$  2 

5. {H$gr Am ẁ {na¡{_S> Ho$ {Zê$nU _| {ZX{e©V {d{^Þ Am ẁ dJm] Ho$ Zm_ {b{IE & 
EH$ KQ>Vr Am`w {na¡{_S> Ho$ A{^bjUm| H$m CëboI H$s{OE & 2 

6. (H$) bmBHo$Zm| _| nmE OmZo dmbo ghmonH$mar (å ẁÀ ẁ{bpñQ>H$) g§~§Y H$m dU©Z 
H$s{OE & 2 

AWdm 
 (I) à_wI ~m`mo_ Ho$ {Z_m©U Ho$ {bE {Oå_odma Xmo _hÎdnyU© n`m©daUr` H$maH$m| 

H$m CëboI H$s{OE & ^maV _| Xmo à_wI ~m`mo_m| Ho$ Zm_ {b{IE &   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. Malaria patients experience recurring chills followed by high 

fever. State the cause for this in the patients. 2 
2. (a) Alexander Fleming while working on Staphylococcus, 

observed that in one of his unwashed culture plates the 
bacteria could not grow. Explain why did this happen 
and state the significance of this discovery.  2 

OR 
(b) 

setting milk into curd. How does it improve the 
nutritional quality of the curd ? 2 

3. Name the drug that is obtained from a plant native to South 
America. Write its effect on human body.  2 

4. Write the events that occur during the secondary treatment of 
sewage, after its BOD has reduced significantly, and the 
effluent is ready to be released into fresh water body.  2 

5. Write the different age groups represented in an age pyramid. 
Mention characteristics of a declining age pyramid.  2 

6. (a) Describe the mutualistic relationship found in lichens.  2 
OR 

(b) Mention two important environmental factors that 
account for the formation of major biomes. Name two 
major biomes of India. 2 
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IÊS ~ 

7. (H$) (i) h_mao eara _| nmE OmZo dmbo àmW{_H$ bgrH$m^ A§J, ApñW_ÁOm 
VWm WmB_g H$s ŷ{_H$m H$m CëboI H$s{OE & 

(ii) _Zwî`m| _| àmW{_H$ à{Vajm AZw{H«$`m VWm {ÛVr`H$ à{Vajm 
AZw{H«$`m Ho$ ~rM H$moB© Xmo A§Va {b{IE & 3 

AWdm 

(I) _mZd eara _| ßbrhm Ho$ {H$Ýht VrZ _hÎdnyU© H$m`m] H$s gyMr ~ZmBE &   3 

8. (H$) EM.AmB©.dr. (øy_Z Bå ỳZmo {S>{\${gE§gr dm`ag) H$m g§H«$_U amoJr H$mo CZ 

gm_mÝ`V: amoH$Wm_ H$s Om gH$Vr h¡ & 

 (I) ES²>g Ho$ ì`mnH$ ê$n go {H$E OmZo dmbo Z¡Xm{ZH$ narjU H$m Zm_  

{b{IE &   3 

9. gd©àW_ {Z{_©V H¥${Ì_ nwZ`m}JO S>r.EZ.E. H$m {Z_m©U {H$g àH$ma hþAm, ì`m»`m 

H$s{OE &  3 

10. erVmoîU (Q>oånaoQ>) joÌm| H$s Anojm CîUH${Q>~§Yr` (Q>́m°{nH$b) joÌm| H$s O¡d 

{d{dYVm A{YH$ h¡ &  H$WZ H$s Ý`m`g§JVVm {gÕ H$aZo hoVw nm[apñW{VH${dXm| 

Ûmam àñVwV VrZ _hÎdnyU© n[aH$ënZmE± {b{IE & 3 

11. [adoQ> nm°na n[aH$ënZm  Ho$ Vwë` ê$n CXmhaU Ûmam `h {H$g àH$ma g_Pm`m Om 

gH$m {H$ g_¥Õ O¡d {d{dYVm nm[aV§Ì Ho$ ñdmñÏ` (g§VwbZ) Ho$ {bE 

A{VAmdí`H$ h¡ VWm `h Bg J«h na _mZd-Om{V Ho$ ApñVËd _| ~Zo ahZo Ho$ {bE 

^r A{Zdm ©̀ h¡ &   3 

12. EH$ à{V~§YZ E§S>moÝ`y µO H$m Zm_ {b{IE VWm (i) Cg n¡{bÝS´>mo{_H$ _mÝ`Vm 

AZwH«$_ H$mo {b{IE {OgH$mo `h nhMmZVm h¡, VWm (ii) Cg {d{eîQ> (ñWb) {~ÝXþ 

H$mo {b{IE Ohm± `h E§µOmB_ n¡{bÝS´>mo{_H$ AZwH«$_ _| H$mQ>Vm h¡ &  3 
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SECTION B 

7. (a) (i)  Mention the role of bone marrow and thymus, the 

primary lymphoid organs in our body.   

(ii) State any two points of differences between primary 

immune response and secondary immune response 

in humans. 3    
OR 

(b) Enlist any three important roles of spleen in the human 

body. 3 

8. (a) Why does the infection by HIV (Human Immuno 
Deficiency Virus) make the patient vulnerable to many 
infections that are otherwise preventable against the 
secondary infections ? 

(b) Name a widely used diagnostic test for AIDS. 3 

9. Explain how the first artificial recombinant DNA was 

constructed.  3 

10. 
temperate regio es 
proposed by the ecologists to justify the statement.  3 

11. Rivet Popper H

that rich biodiversity is essential for ecosystem health and 

imperative for the very survival of the human race on this 

planet.   3 

12. Name a Restriction endonuclease and write (i) palindromic 

recognition sequence that it recognizes, and (ii) the specific site 

that this enzyme cuts in the palindrome sequence.   3 
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IÊS J 
13. (H$) AmZwd§{eH$ B§Or{Z`[aJ̈ O¡d àm¡Úmo{JH$s H$s EH$ H«$moS> (Ho$ÝÐ-{~ÝXþ) VH$ZrH$ 

h¡, {OgHo$ Ûmam AmZwd§{eH$ nXmWm] (S>r.EZ.E. VWm Ama.EZ.E.) Ho$ 
agm`Z _| n[adV©Z {H$`m OmVm h¡ & Bg VH$ZrH$ _| nwZ`m}JO S>r.EZ.E. H$m 

på_{bV h¢ & `h 
VH$ZrH$ O¡d àm¡Úmo{JH$s d¡km{ZH$m| H$mo dm§{N>V (AZw_m{ZV) n[aUm_ àmßV 
H$aZo Ho$ {bE Ho$db dm§{N>V OrZ H$mo n¥WH$ H$aHo$ bú` H$mo{eH$mAm|/Ordm| 
_| ñWmZmÝV[aV H$aZo _| g_W© ~ZmVr h¡ & `h n[aUm_ _mZd H$ë`mU Ho$ 
{d{^Þ joÌm| O¡go {H$ ñdmñÏ`, Am¡fY ({M{H$Ëgm), H¥${f, BË`m{X _| 
Cn`moJr h¡ & AV: AmZwd§{eH$ B§Or{Z`[aJ̈ _| nwZ`m}JO S>r.EZ.E. VH$ZrH$ 
Ûmam dm§{N>V n[aUm_ àmßV H$aZo Ho$ {bE AZoH$ à_wI `w{º$`m| VWm AZoH$ 
_hÎdnyU© àH«$_m| H$m Cn`moJ {H$`m OmVm h¡ &  

  nwZ`m}JO S>r.EZ.E. VH$ZrH$ _| Cn`moJ H$s OmZo dmbr Hw$N> ẁ{º$`m| VWm 
àH«$_m| na AmYm[aV {ZåZ{b{IV àíZm| Ho$ CÎma {b{IE :   

  (i) Bg VH$ZrH$ Ho$ {bE g§dmhH$ ßb¡pµÁ_S> VWm {dfmUw^mo{O`m| H$m 
?   

(ii) dm§{N>V OrZ Ho$ àdY©Z _| Cn`moJ {H$E OmZo dmbo àH«$_ H$m CëboI 
H$s{OE & Bg àH«$_ _| Cn`moJ {H$E OmZo dmbo nm°br_oaoO E§µOmB_ 
VWm BgHo$ òmoV Ord H$m Zm_ {b{IE VWm Bg àH«$_ _| BgHo$ _hÎd 
H$m CëboI ^r H$s{OE &  

(iii) B§Or{Z`S>© g§dmhH$ pBR322 _| o H$m _hÎd {b{IE & 
(iv) dm§{N>V OrZ (r-S>r.EZ.E.) H$mo nanmofr H$mo{eH$m _| à{dîQ> H$amZo Ho$ 

{H$Ýht Xmo àH«$_m| (VarH$m|) H$s gyMr ~ZmBE &  5 
AWdm 

(I) AmZwd§{eH$ amoJm| Ho$ g\$b CnMma Ho$ {bE OrZ {M{H$Ëgm Ûmam OrZ Xmofm| 
H$m gwYma {H$`m OmVm h¡ & Bg {d{Y Ûmam amoJ go g\
ghm`Vm {_bVr h¡ & emoYH$Vm© Bg AZwg§YmZ _| bJo hþE h¢ {H$ OrZ 
{M{H$Ëgm H$m H$~ Am¡a H¡$go Cn`moJ {H$`m OmE &   

  (i) Cg AmZwd§{eH$ amoJ H$m Zm_ {b{IE {OgHo$ {bE EH$ Mma df© Ho$ 
1990 _| OrZ {M{H$Ëgm Ûmam gd©àW_ CnMma {H$`m J`m &   

(ii) Bg amoJ H$m H$maU {b{IE &  
(iii) gd©àW_ OrZ {M{H$Ëgm Ho$ g_` AnZmE JE {d{^Þ MaUm| H$s 

ì`m»`m H$s{OE & Bg {H«$`m{d{Y H$s gr_mAm| H$mo {b{IE &  
(iv) OrZ {M{H$Ëgm Ho$ {bE AmnHo$ Ûmam {IV amoJ H$m g§̂ m{dV ñWmB© 

?   5 
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SECTION C 
13. (a) Genetic engineering is one of the core techniques of 

biotechnology that involves the altering of the chemistry 
of the hereditary materials (DNA and RNA). This 
technique includes the creation of recombinant DNA, use 
of gene cloning and gene transfer. This allows the 
biotechnologists to isolate, transfer only the desired 
genes for the expected results in the target 
cells/organisms. These results are for human welfare in 
various areas such as health, medicine, agriculture, etc. 
Therefore, in genetic engineering, to accomplish the 
desired results through recombinant DNA technology, 
there are key tools and many important processes used. 

  Answer the following questions based on some tools and 
processes used in r-DNA technology.  
(i)  Why are the vectors like plasmid and bacteriophages 

used as efficient tools for this technology ? 
(ii) Mention the process used for amplification of the 

desired gene. Name the polymerase enzyme, its source 
organism and state its importance in the process. 

(iii) o
vector pBR322.  

(iv) List any two processes used to introduce the desired 
gene (r-DNA) into a host cell.  5 

OR 
(b) Gene therapy is used to correct defective genes in order 

to cure the disease or help our body to fight the disease 
successfully. Researchers are studying how and when to 
use gene therapy. 
(i)  Name the hereditary disease for which the first 

clinical gene therapy was given in 1990 to a  
four-year-old child. 

(ii) Write the cause of this disease. 
(iii) Explain the steps that were taken towards gene 

therapy for the first time. Write the limitations of 
this procedure.   

(iv) What could be the possible permanent cure for the 
disease that you have named by gene therapy ?  5 
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