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BIOTECHNOLOGY 

: 3 : 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> 19 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 _| >33 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$m g_` {X`m J`m h¡ &  àíZ-nÌ H$m {dVaU 

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

 Please check that this question paper contains 19 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 33 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. 

99  

* 
^ 



  

99 Page 2 of 19 

: 

 

(i) 33 

(ii)  

(iii) : 1 16  

(iv) : 17 21 

(v) : 22 28 

(vi) : 29 30 

(vii) : 31 33 

(viii) 1 1
2 3

 IÊS> H$ 

1. {ZåZ{b{IV _| go {H$g ImÚ nXmW© Ûmam {dQ>m{_Z A H$s H$_r Ho$ H$maU hmoZo dmbo Ñ{îQ> 
{dH$ma H$mo amoH$m Om gH$Vm h¡ ?  1 

(a) âboda goda Q>_mQ>a  

(b) gwZham Mmdb (JmoëS>Z amBg)  

(c) ~rQ>r ~¢JZ  

(d) H¡$Zmobm 

2. no{e`m| Ho$ g§Hw$MZ Ho$ {bE CÎmaXm`r àmoQ>rZ h¢ :    1 

(a) hr_mo½bmo{~Z VWm _m`mo½bmo{~Z  

(b)  

(c) H$moboOZ VWm _m`mo½bmo{~Z  

(d) Ho$am{Q>Z VWm H$moboOZ   
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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) The question paper is divided into five sections  Section A, B, C, D and 

E. 
(iii) In Section A : Questions number 1 to 16 are Multiple Choice Questions 

carrying 1 mark each.  
(iv) In Section B : Questions number 17 to 21 are Very Short Answer Type 

Questions carrying 2 marks each.  
(v) In Section C : Questions number 22 to 28 are Short Answer Type 

Questions carrying 3 marks each.  
(vi) In Section D : Questions number 29 and 30 are Case-based Questions 

carrying 4 marks each. Each question has sub-parts with internal choice 
in one sub-part. 

(vii) In Section E : Questions number 31 to 33 are Long Answer Type 
Questions carrying 5 marks each.    

(viii) There is no overall choice. However, an internal choice has been provided 
in 1 question in Section B, 1 question in Section C, 2 questions in 
Section D and 3 questions in Section E. A candidate has to attempt only 
one of the alternatives in such questions.  

  SECTION A  

1. Consumption of which one of the following foods can prevent the kind of 
blindness associated with Vitamin A deficiency ?  1 

(a) Flavr Savr Tomato  

(b) Golden Rice  

(c) Bt Brinjal  

(d) Canola  

2. Proteins responsible for contractions of muscles are :  1 

(a) Haemoglobin and Myoglobin  

(b) Actin and Myosin  

(c) Collagen and Myoglobin  

(d) Keratin and Collagen  
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3. gyú_ Ho$ ê$n _| {H$gH$m Cn`moJ 
{H$`m Om gH$Vm h¡ ?   1 

(a) «̂yU  

(b) erf© {d^Á`moVH$  

(c) Ajr` {d^Á`moVH$  

(d) nÎmr  

4. {H$gr H$mo{eH$m Ho$ g§nyU© àmoQ>rZ g§nyaH$ H$m d¥hX ñVa na A{^bjUrH$aU h¡ :  1 

(a) àmo{Q>Amo_  

(b) àmo{Q>Amo  
(c) OrZmo_  
(d)  

5. AmZwd§{eH$V: ê$nm§V[aV ~¢JZ {dH${gV H$aZo H$m CÔoí` h¡ :  1 

(a) H$sQ> amoYr  

(b) ^ÊS>maU Ad{Y _| gwYma  

(c) I{ZOm| H$s _mÌm _| gwYma  
(d) gyIm amoYr  

6. {ZåZ{b{IV _| go {H$g àmoQ>rZ H$s J{V - O¡b _mÜ`_ _| Vrd«V_ hmoJr ?  1 

(a) _m`mo½bmo{~Z  AUw ^ma  8,20,000 S>mëQ>Z  

(b) {Q>́pßgZ  AUw ^ma  25,000 S>mëQ>Z 

(c) bmBgmoµOmB_  AUw ^ma  15,000 S>mëQ>Z  

(d) Eë~w{_Z  AUw ^ma  70,000 S>mëQ>Z 

7. S>r.EZ.E. H$s XmoZm| aÁOwAm| _| 5' go 3' {XemAm| g_mZ 
OmVm h¡ & 1 

(a) à{V~§YZ ñWb  
(b) n¡qbS>́mo{_H$ AZwH«$_ (ñWb)  

(c) S>r.EZ.E. H$moqS>J aÁOwH$  
(d) Wb 
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3. To obtain a virus-free plant, what can be used as an explant in 
micropropagation ? 1 

(a) Embryo  

(b) Apical meristem  

(c) Axillary meristem  

(d) Leaf 

4. Large-scale characterization of entire protein complement of cell is : 1 

(a) Proteome 

(b) Proteomics 

(c) Genome  

(d) Genomics  

5. The genetically modified brinjal has been developed for : 1 

(a) Insect-resistance  

(b) Enhancing shelf life  

(c) Enhancing mineral content  

(d) Drought resistance  

6. Which of the following proteins will you expect to run the fastest through 
SDS-PAGE gel ? 1  

(a) Myoglobin  mol.wt.  8,20,000 Dalton  

(b) Trypsin  mol.wt.  25,000 Dalton  

(c) Lysozyme  mol.wt.  15,000 Dalton  

(d) Albumin  mol.wt.  70,000 Dalton  

7. The Nucleotide sequence in both the DNA strands reads the same in  
5' to 3' directions :  1 

(a) Restriction Site  

(b) Palindromic Sequence  

(c) DNA Coding Strand  

(d) Cleavage Site  



  

99 Page 6 of 19 

8. {ZåZ{b{IV _| go àmoQ>rZ, dgm 

nm`g (B_ëeZ) ~ZmVm h¡ VWm CZH$mo pñWa H$aVm h¡ ?  1 

(a) nm`grH$aU (B_ëgrH$aU)  

(b) í`mZVm  

(c) Ob-Am~§YZ  

(d) ~^«yH$aU (~«mCqZJ)  

9. nwZ`m}JO S>r.EZ.E. àm¡Úmo{JH$s _| Cn`moJ {H$`m OmZo dmbm gd©gm_mÝ` à{V~§YZ E§OmB_  

h¡ : 1 

(a) Q>mBn-I à{V~§YZ E§OmB_  

(b) Q>mBn-II à{V~§YZ E§OmB_ 

(c) Q>mBn-III à{V~§YZ E§OmB_ 

(d) Q>mBn-IV à{V~§YZ E§OmB_  

10. AWdm CnBH$mB© H$s hrZVm (A^md) Ho$ 
H$maU hmoZo dmbm {dH$ma h¡ : 1 

(a) _¡S> H$mD$ amoJ 

(b) W¡bogr{_`m  

(c) SCID  

(d) XmÌH$mo{eH$m Aaº$Vm ({gH$b gob EZr{_`m)  

11. {ZåZ{b{IV S>r.EZ.E. aÁOwH$ Ho$ AmdY©Z hoVw {H$g àma§^H$ H$m Cn`moJ {H$`m Om gH$Vm  

h¡ ?  1 
  5'  ATTCGTGTACTGCAT  3' 

(a) GCAATC  

(b) TAAGCA  

(c) ATGCAG  

(d) CGATCG 
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8. Whey protein forms and stabilizes fat emulsions because of which one of 

the following functional properties ?     1  

(a) Emulsification  

(b) Viscosity 

(c) Water-binding 

(d) Browning  

9. The most common type of restriction enzyme used in recombinant DNA 

technology are : 1 

(a) Type-I restriction enzyme  

(b) Type-II restriction enzyme  

(c) Type-III restriction enzyme  

(d) Type-IV restriction enzyme 

10. The lack of a particular subunit  or  of the oxygen carrying protein 

haemoglobin results in : 1 

(a) Mad cow disease  

(b) Thalassemia  

(c) SCID 

(d) Sickle Cell Anaemia 

11. Which primer can be used to amplify the following strand of DNA ? 1 

  5'  ATTCGTGTACTGCAT  3' 

(a) GCAATC  

(b) TAAGCA  

(c) ATGCAG  

(d) CGATCG 



  

99 Page 8 of 19 

12. nr.gr.Ama. _| O~ dsDNA AUwAm| H$s Xmo à{V`m| H$mo {Zdo{eV H$aVo h¢, Vmo 3 MH«$m| Ho$ nyU© 
hmoZo na dsDNA H$s {H$VZr à{V`m± ~Z OmE±Jr ?   1 

(a) 4 

(b) 8 

(c) 32$ 

(d) 16 

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$WZ (A) VWm H$maU (R) XmoZm| µJbV h¢ & 

13. (A) :   {_ëH$ O¡go òmoVm| H$s 
Anojm A§S>o VWm _m§g H$s A{YH$ _mÌm hmoZr Mm{hE &  

 (R) :  A§S>o VWm _m§g BCAA Ho$ A{YH$ g_¥Õ òmoV h¢ &   1 

14. (A) :  à`moJembm _| gyú_Ordr H$mo{eH$m g§dY©Z Ho$ {bE ~m{YH$m-âbmñH$ H$m 
Cn`moJ {H$`m OmVm h¡ &  

 (R) :  àjmo{^V g  Ho$ H$maU ~m{YH$m âbmñH$ 
  1 

15. (A) :  Ðì`_m , àmoQ>rZ Ho$ AUwAm| H$mo m/z AZwnmV 
Ho$ AmYma na n¥WH$ {H$`m Om gH$Vm h¡ &  

 (R) :  MALDI Ûmam J¡gr` AdñWm dmbo Amdo{eV AmpÊdH$ Am`Z CËnÞ hmoVo 
h¢ & 1 

16. (A) :  m-Ama.EZ.E. H$m {díbofU {H$gr H$mo{eH$m _| nmE OmZo dmbr àmoQ>rZ 
H$s _mÌm H$m grYm g§~§Y à{V{~på~V Zht H$aVm &  

 (R) :  m-Ama.EZ.E. VWm àmoQ>rZ A{^ì`{º$ ñVa gXm AÝ`moÝ`ml`r Zht h¢ &  1 
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12. When 2 copies of dsDNA molecules are added to PCR, how many copies of 
dsDNA will be formed after completion of 3 cycles ? 1 

(a) 4  
(b) 8 
(c) 32  
(d) 16 

Questions No. 13 to 16 consists of two statements Assertion (A) and Reason (R). 
Answer these questions by choosing from the codes (a), (b), (c) and (d) given 
below :  

(a) Both Assertion (A) and Reason (R) are true and Reason (R) is the 
correct explanation of Assertion (A).   

(b) Both Assertion (A) and Reason (R) are true, but Reason (R) is not 
the correct explanation of Assertion (A).  

(c) Assertion (A) is true, but Reason (R) is false.  
(d) Both Assertion (A) and Reason (R) are false.  

13. Assertion (A) : Diet of athletes should have more eggs and meat as 
compared to other sources of protein like whey and soya 
milk.  

Reason (R) :  Eggs and meat are richer sources of BCAA.  1 

14. Assertion (A) : Baffle flask is used in laboratories for microbial cell 
culture.  

Reason (R) :  Baffle flask improves the efficiency of oxygen transfer due 
to increased turbulence of the agitated culture medium.  1 

15. Assertion (A) : In mass spectrometric analysis, protein molecules can be 
separated on the basis of m/z ratio.  

Reason (R) :  Gas-phase charged molecular ions are generated by 
MALDI.  1 

16. Assertion (A) : Analysis of mRNA does not provide a direct reflection of 
the protein content in the cell. 

Reason (R) :  mRNA and protein expression level do not always 
correlate.   1 
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IÊS> I 

17. EH$ g§dY©Z _| àmUr H$mo{eH$mAm| Ho$ AZwdrjU hoVw g§ ẁº$ gyú_Xeu H$s Anojm à{Vbmo_r 
?  2 

18. (H$) nwZ:g§̀ moOH$ § îR>H$a  

h¡ &  H$WZ Ho$ g_W©Z _| H$moB© Xmo H$maU {b{IE &  2 

 AWdm 

(I) Am_OZ Ûmam nmaOrZr µ\$gbm| H$mo ñdrH$ma H$aZo (AnZmZo) _| AmZo dmbr ~mYmE± 

H$m¡Z-gr h¢ ?  2 

19. _mZd OrZmo_ AZwH«$_Z Ho$ AZwgma h_mao OrZmo_ _| 30,000  33,000 OrZ h¢ & àmoQ>r`mo{_H$ 
{díbofU Ho$ AZwgma _mZd H$mo{eH$m 30,000 go A{YH$ àH$ma Ho$ àmoQ>rZ H$m g§íbofU H$aZo 
_| g_W© h¡ & Bg {dg§JVVm H$s ì`m»`m {H$g àH$ma H$s Om gH$Vr h¡ ?  2 

20. (H$) dh {d{^Þ nmañn[aH$ {H«$`mE± H$m¡Z-gr h¢, Omo {H$gr d{bV àmoQ>rZ H$mo ñWm{`Ëd 

àXmZ H$aVr h¢ ?    

(I) àmoQ>rZ Ho$ ñWm{`Ëd H$mo {H$g àH$ma n[ad{V©V {H$`m Om gH$Vm h¡ ?   2 

21. (H$) ?    

(I) {H$Z {M{H$Ëgr` n[apñW{V`m| Ho$ {bE _yb (ñQ>o_) H$mo{eH$mAm| H$m Cn`moJ {H$`m Om 

gH$Vm h¡ ? {H$Ýht Xmo H$m CëboI H$s{OE &   2 

 
IÊS> J 

22. (H$) (i) 

{H$`m J`m h¡ ?   

(ii) ^maV Ûmam {dH${gV A{^Zd nwZ`m}JO Q>rHo$ H$m H$moB© EH$ CXmhaU Xr{OE &  3 

 AWdm 
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SECTION B 

17. Why is inverted microscope used in place of compound microscope while 

observing animal cells in culture ?  2 

18. (a) 

 2 

   OR 

(b) What are the constraints associated with public acceptance of 

transgenic crops ?  2 

19. Annotation of human genome sequence reveals that our genome contains 

30,000  33,000 genes. Proteomic analysis indicates that human cells are 

capable of synthesizing more than 30,000 different proteins. How can this 

discrepancy be reconciled ?   2 

20. (a) What are the various interactions that stabilize a folded protein ?  

(b) How can the stability of a protein be changed ? 2 

21. (a) What are stem cells ?  

(b) For which medical conditions can stem cells be used ? Mention any 

two.  2 

SECTION C  

22. (a) (i) Curd and whey are categorised as nutraceutical proteins. 

Why ? 

  (ii)  Give an example of novel recombinant vaccine developed by 

India. 3 

   OR 
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(I) {ZåZ{b{IV Vm{bH$m _| A, B, C, D, E VWm F _| B§{JV {H«$`m Ho$ VarHo$/àH$m ©̀H$s` 

JwUm| H$mo g_w{MV CÎma Ûmam ^[aE & 3 

àH$m ©̀H$s` JwU  {H«$`m H$m VarH$m 

\|$Q>Zm A  

B 
dgm nm`g H$m 

JR>Z(~ZZm) / ñWm{`Ëd  

C  ~ZZm  

í`mZVm  D 

E Ob H$m hmBS´>moOZ Am~§YZ  

{dbo`Vm F 

23. nmaOrZr µ\$gbm| _| {ZåZ{b{IV àË òH$ bjU Ho$ {bE EH$ AmZwd§{eH$ A{^`m§{ÌH$ CnmJ_ 
(H$m`©Zr{V) H$m gwPmd Xr{OE :    3 

(H$) {dbpå~V (Xoa go) \$bZ (nH$Zm)   

(I)   

(J) AO¡d à{V~bm| Ho$ à{V amoYH$Vm (A{YH$ g{hîUw) 

24. EH$ `moOZmË_H$ AmaoI Ûmam Xem©BE {H$ H$mB_o[aH$ Myhm {Z{_©V H$aZo Ho$ {bE  

ES H$mo{eH$mAm| (cells) H$m Cn`moJ {H$g àH$ma {H$`m Om gH$Vm h¡ &   3 

24   

ES H$mo{eH$m (cell) g§dY©Z ? BgHo$ Mma bm^m| H$m CëboI H$s{OE &   3 

25. L H$m nyU© {dñV¥V ê$n (Zm_) {b{IE & Bg ẁ{º$ Ho$ Cn`moJ Ûmam S>r.EZ.E. 

AZwH«$_Um| H$s VwbZm H$aZo H$s {d{Y H$s ì`m»`m H$s{OE &  3 

26. _| Cn`moJ {H$E OmZo dmbo VrZ E§µOmB_m| Ho$ Zm_ {b{IE VWm àË òH$ H$m EH$-EH$ 

àH$m ©̀ {b{IE &   3 
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 (b) Complete the table by filling the Mode of Action/Functional 
Properties indicated as A, B, C, D, E and F. 3 

Functional Properties  Mode of Action  

Whipping  A  

B 
Formation/Stabilizing 

of fat emulsions  

C 
Protein matrix 

formation  

Viscosity  D 

E 
Hydrogen bonding of 

water  

Solubility  F 

23. Suggest a genetic engineering strategy for each of the following traits in 

transgenic crops :   3 

(a) Delayed ripening 

(b) Pest resistance  

(c) Abiotic stress tolerance     

24. Make a schematic diagram and show how ES cells can be used for 

making Chimeric mouse.  3 

(For visually-impaired candidates only in lieu of Q. 24)  

What is ES Cell culture ? Mention its four advantages.  3 

25. 

sequences using this tool.  3 

26. Name three enzymes used in cloning and write one function of each. 3 
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27. gyú_-ì ỳhZ VH$ZrH$ H$m Cn`moJ gm_mÝ` VWm A~w©X (H¢$ga) H$mo{eH$mAm| Ho$ OrZ CËnmX H$s 
VwbZm H$aZo _| {H$`m Om gH$Vm h¡ & Bg VH$ZrH$ H$s ì`m»`m H$s{OE &   3 

28. ? BgHo$ {gÕm§V H$m 
CëboI H$s{OE &   3 

IÊS> K 

29. E§µOmB_ H$mB_mo{Q́>pßgZ H$m g§íbofU A½Ý`me` _| hmoVm h¡ VWm `h A½Ý`me`r Z{bH$m Ûmam 
J«hUr ({S>`mo{S>Z_) _| {Z_m}{MV hmoVm h¡ & `h E§µOmB_ 245 Eo_rZmo Aåb dmbr EH$ aoIr` 
ûm¥§Ibm H$s ~Zr hmoVr h¡ Omo VrZ noßQ>mBS>m| A, B VWm C _| {d^º$ hmoVr h¡ & `h àmoQ>rZ EH$ 
½bmoã ẁba g§aMZm Ho$ ê$n _| d{bV hmoVm h¡ & H$mB_mo{Q´>>pßgZ H$m EH$ A{H«$` Ahm{ZH$maH$ 
nyd©dVu nXmW© Ho$ ê$n _| g§íbofU hmoVm h¡ {Ogo µOmB_moJ S>Zo 
na Ho$db J«hUr _| hr g{H«$` hmoVm h¡ &   

 (H$) Eogo Xmo àmoQ>rZ AUwAm| Ho$ Zm_ {b{IE {Og_| EH$ g{H«$` goarZ Adeof hmoVm h¡ Omo 
CËàoaH$ à{H«$`m ({H«$`m{d{Y) H$m Ho$ÝÐ h¡ &   1 

(I) H$mB_mo{Q́>pßgZ Am~§YZ Ho$ {bE ^mar ^aH$_ Ob gwa{^V Eo_rZmo Aåb H$mo AZw_{V 

XoVm (ñdrH$ma H$aVm) h¡ &  Am¡{MË` {gÕ H$s{OE & 1 

(J) H$mB_mo{Q́>pßgZ H$m ñdñWmZr g{H«$` ?  2 

 AWdm 

(J) H$mB_mo{Q́>pßgZ Ho$ {H«$`m Ho$ VarHo$ H$s ì`m»`m H$s{OE &  2 

30.  

ahVo h¢ VWm g§d{Y©V ~«moW H$mo g_`-g_` na {ZH$mbVo (hQ>mVo) ahVo h¢ & {Z`{_V {Zdoe 

h¡ & gVV g§dY©Z Ho$ àmMb O¡go {H$ pH, 

g_{îQ> KZËd H$mo ghOVm go {Z`{_V VWm {Z §̀{ÌV {H$`m Om gH$Vm h¡ &     

 (H$) pñWa-AdñWm  ?    1 

(I) ?   1 

(J) gVV g§dY©Z _| H$mo{eH$mAm| H$mo EH$ {d{eîQ> ({deof) __________ _| EH$ 
__________ g_`md{Y VH$ d{Y©V H$a gH$Vo h¢ &   2 

 AWdm 
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27. The microarray technique can be used to compare gene products between 
normal and cancer cells. Explain the technique. 3 

28. The technique of DNA fingerprinting is very much in the news these 
days. Why ? Highlight its principle. 3 

SECTION D 

29. Enzyme chymotrypsin is synthesised in the pancreas and through the 

pancreatic duct released into the duodenum. The enzyme is made up of a 
linear chain of 245 amino acids interrupted into three peptides  A, B, C. 
The protein folds into a globular structure. Chymotrypsin is synthesised 
as inactive harmless precursors known as Zymogens which are then 
activated when required, only in the duodenum. 

 (a) Name the two protein molecules that have a reactive serine residue 
which is central to the catalytic mechanism. 1 

 (b) Chymotrypsin allows bulky aromatic hydrophobic amino acid to 
bind.  Justify. 1 

 (c) What is In-situ activation of Chymotrypsinogen ? 2 

   OR 

 (c) Explain the mode of action of Chymotrypsin. 2 

30. Continuous culture is a continuous process where nutrients are 
continually added to the bioreactor and the culture broth is removed at 
the same time. The volume of the culture is constant due to a constant 
feed-in and feed-out rate. In continuous culture, parameters such as pH, 
oxygen, the concentration of excretion products and population densities 
can easily be monitored and controlled.  

 (a) What do you mean by steady state  ? 1 

 (b) What is continuous culture used for ? 1 

 (c) In continuous culture, cells can be grown at a particular __________ 
for an __________ period of time. 2 

   OR 
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(J) gVV g§dY©Z Ho$ {bE H$mo{eH$m Ho$ KZËd _| {d{^ÞVm (X), {H«$`m^ma H$s gm§ÐVm (S) 

VWm H$mo{eH$m {d{eîQ> {H«$`mYma CËnmXZ Xa (QS) H$mo g_` Ho$ gmW àX{e©V H$aZo 

hoVw EH$ J«m\$ ~ZmBE &   2 

IÊS> L> 

31. (H$) (i) ½byH$mog, noßQ>moZ, bdU VWm {dQ>m{_Zm| go ẁº$ EH$ g_¥Õ _mÜ`_ ~Zm`m J`m 

VWm ~mµOma _| ì`mnm[aH$ ê$n go CnbãY àmUr H$mo{eH$m d§e H$m {ZdoeZ 

{H$`m J`m & naÝVw H$mo{eH$mE± _ ?  

 (ii) {H$gr XþK©Q>Zm _| Km`b {H$gr ì`{º$ Ho$ A{YH$ aº$-òmd hmoZo _| é{Ya AmYmZ 

H$s Anojm r-HuEPO  

h¡ ?  

 (iii) {H$gr à`moJembm _| àmUr-H$mo{eH$mAm| Ho$ g§dY©Z Ho$ g_` g§dY©Z _mÜ`_ H$s 

g_gmÝÐVm gXm hr bJ^J 300 m OSM ?   2+2+1 

 AWdm 

(I) (i) EH$ H$mo{eH$m g§dY©Z à`moJembm _| {d{^Þ àH$ma Ho$ CnH$aU hmoVo h¢ & 

{ZåZ{b{IV CnH$aUm| Ho$ Cn`moJ {b{IE :   

  I. D$VH$ g§dY©Z hþS>  

  II. CO2  

 (ii) Q>r~m°S>r (mAbs) Q>r~m°S>r go {H$g àH$ma {^Þ h¡ ? 

mAbs H$m EH$ {M{H$Ëgr` Cn`moJ {b{IE &    2+3 

32. (H$) ê$nm§V[aV nanmofr H$mo{eH$mAm| Ho$ {bE Zrbr-ídoV M`Z {d{Y H$m Cn`moJ H¡$go  

H$aVo h¢ ? nwZ`m}JO S>r.EZ.E. H$mo nanmofr H$mo{eH$m _| {Zdo{eV H$aZo Ho$ Xmo  

VarH$m| ({d{Y`m|) H$m dU©Z H$s{OE &  5 

 AWdm 
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 (c) For a continuous culture, draw a graph to illustrate the variation of 

cell density [X], concentration of substrate [S] and the cell specific 

substrate turnover rate [QS] with time. 2 

SECTION E 

31. (a) (i) An enriched medium containing glucose, peptone, salts and 

vitamins was made and a commercially available animal cell 

line was introduced. However, the cells began dying. What 

could be the reason for this ?  

  (ii) Why is r-HuEPO preferred over blood transfusion in a person 

with blood loss due to an accident ?  

  (iii) While growing animal cells in a laboratory, osmolality of a 

medium is always maintained around 300 m OSM. Why ? 2+2+1 

   OR 

 (b) (i) A cell culture laboratory has different types of equipments. 

Write the use of the following equipments :  

   I. Tissue culture hood 

   II. CO2 Incubator  

  (ii) How are monoclonal antibodies (mAbs) different from 

polyclonal antibodies ? Write one therapeutic application of 

mAbs.    2+3  

32. (a) How is the blue-white selection method used to screen the 

transformed host cells ? Describe any two methods of introducing 

recombinant DNA into host cells.  5 

   OR 
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(I) (i) g_w{MV CXmhaU H$s ghm`Vm go à{V~§YZ E§µOmB_ Ho$ Zm_H$aU H$s ì`m»`m 

H$s{OE &  

 (ii) {d^moOr   _| co ?  

 (iii) ë ẁgrZ-2 (LEU2)  Ho$ ê$n _| {H$g àH$ma Cn`moJ 

{H$`m Om gH$Vm h¡ ?   2+1+2 

33. (H$) (i) gyú_Ordm| H$s d¥{Õ (dY©Z) Ho$ _mnZ H$s {H$Ýht Xmo {d{Y`m| H$m dU©Z  

H$s{OE &   

 (ii) dY©Z H$s {H$g AdñWm _| gyú_Ordm| Ho$ {d{eîQ> dY©Z Xa H$s JUZm 

(A{^H$bZ) H$s OmVr h¡ &   

 (iii) EH$ MaKmVm§H$s d¥{Õ Ho$ VrZ KÊQ>m| H$s Ad{Y _| EH$ OrdmUw g_{îQ> _| 

OrdmUwAm| H$s g§»`m 104/mL 107/mL hmo OmVr h¡ & OrdmUw 

g_{îQ> H$s {ÛJwUZ Ad{Y A{^H${bV (JUZm) H$s{OE &  2+1+2 

 AWdm 

(I) (i) ?  

 (ii) n`m©daU _

{H$g àH$ma ghm`H$ h¡ ? Bg àH«$_ H$s ì`m»`m H$s{OE & 2+3 
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 (b) (i) With the help of a suitable example, explain the nomenclature 

of restriction enzyme.  

  (ii) e in phage  ? 

  (iii) How can LEU2 gene be used as a selectable marker ?   2+1+2  

33. (a) (i) Illustrate any two methods of measuring microbial growth.  

  (ii) In which phase of growth is the specific growth rate of 

microbial cells calculated ? 

  (iii) Calculate the doubling time of a bacterial population in which 

the number of bacteria increases from 104/mL to 107/mL  

during three hours of exponential growth. 2+1+2 

   OR 

 (b) (i) What is the difference between a synthetic medium and 

complex medium ?  

  (ii) How does the metagenomics approach help to identify novel 

genes present in the environment ? Explain this process.  2+3 

 

 


