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O¡d-àm¡Úmo{JH$s 
BIO-TECHNOLOGY 

{ZYm©[aV g_` :  3 KÊQ>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> 7 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 _| >28 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 7 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 28 questions. 

 Please write down the Serial Number of the question 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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gm_mÝ` {ZX}e : 

(i) g^r àíZ A{Zdm`© h¢ & 

(ii) H$moB© g_J« M`Z-{dH$ën (AmodaAm°b Mm°Bg) CnbãY Zht h¡ & {\$a ^r, 3 A§H$ Am¡a  
5 A§H$ dmbo àíZm| _| EH$-EH$ M`Z-{dH$ën CnbãY h¡ & Eogo àíZm| _| AmnH$mo Ho$db  
EH$-EH$ {dH$ën H$m hr CÎma XoZm h¡ &  

(iii) àíZ g§»`m 1 go 6 VH$ Ho$ àíZ A{VbKyÎmamË_H$ àíZ h¢, {OZ_| go àË`oH$ H$m EH$-EH$ 
A§H$ h¡ & 

(iv) àíZ g§»`m 7 go 14 VH$ Ho$ àíZ bKyÎmamË_H$ h¢, {OZ_| go àË`oH$ Ho$ Xmo-Xmo A§H$ h¢ & 

(v) àíZ g§»`m 15 go 25 VH$ Ho$ àíZ ^r bKyÎmamË_H$ h¢, {OZ_| go àË`oH$ Ho$ VrZ-VrZ A§H$ 
h¢ & 

(vi) àíZ g§»`m 26 go 28 VH$ Ho$ àíZ XrK© CÎmamË_H$ h¢, {OZ_| go àË`oH$ Ho$ nm±M-nm±M A§H$ 
h¢ &  

(vii) H¡$bHw$boQ>am| (JUH$m|) H$m Cn`moJ d{O©V h¡ & {\$a ^r, `{X Amdí`H$ hmo, Vmo Amn     
bm°J-gma{U`m| H$m Cn`moJ H$a gH$Vo h¢ & 

General Instructions : 

(i) All questions  are compulsory.  

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

in one question of 3 marks and one question of 5 marks. You have to 

attempt only one of the choices in such questions.  

(iii) Questions No. 1 to 6 are very short answer questions, carrying 1 mark 

each. 

(iv) Questions No. 7 to 14 are short answer questions, carrying  2 marks each. 

(v) Questions No. 15 to 25 are also short answer questions, carrying 3 marks 

each. 

(vi) Questions No. 26 to 28 are long answer questions, carrying 5 marks each. 

(vii) Use of calculators is not permitted. However, you may use log tables, if 

necessary. 
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1. EH$ Xr JB© H$mo{eH$m H$m àmoQ>r`mo_ g{H«$` hmoVm h¡ & Š`m| ?  1 

Proteome of a given cell is dynamic. Why ? 

2. Ðd amJr`Z Š`m h¡ ?  1 

What is lyophilization ? 

3. {OZ BÝŠ ỳ~oQ>am| _| àmUr H$mo{eH$m g§dY©Z {H$`m OmVm h¡, CZ_| nmZr H$m ~V©Z h_oem aIm 
OmVm h¡ & Š`m| ?  1 

Why is a pan of water always kept in an incubator chamber, used for 

animal cell culture ? 

4. à`moJembm _| OÝVw-H$mo{eH$mAm| H$m g§dY©Z H$aVo g_`, g§dY©-_mÜ`_ H$s nam_mobaVm  
h_oem 300 m Osm Ho$ Amg-nmg aIr OmVr h¡ & Š`m| ?  1 

While growing animal cells in a laboratory, osmolality of medium is 

always maintained around 300 m Osm. Why ? 

5. DNA AZwH«$_ H$mo h_oem 5’ go 3’ {Xem H«$_ _| Š`m| {bIm OmVm h¡ ?  1 

Why is a DNA sequence always listed in the direction 5 to 3 ? 

6. Cg d¡km{ZH$ H$m Zm_ ~VmBE, {OgZo gadrŠg H¢$ga H$mo{eH$mAm| go nhbr _mZd H$mo{eH$m 
d§e ~ZmB© &  1 

Name the scientist who established the first human cell line from cervix 

cancer cells. 

7. nwZ`m}JO DNA narjU Ho$ {bE g§dmhH$ H$m M`Z _hÎdnyU© hmoVm h¡ & BgHo$ {bE Xmo H$maU 

Xr{OE &  2 

Choice of vector is crucial for a r-DNA experiment. Give two reasons for 

the same. 

8. r-HUEPO H$mo aº$-AmYmZ Ho$ ~Om` loîR> _mZm OmVm h¡, AJa {H$gr ì`{º$ H$mo XþK©Q>Zm Ho$ 
H$maU IyZ H$s H$_r hmo & Š`m| ?  2 

Why is r-HUEPO preferred over blood transfusion in a person with blood 

loss due to accident ? 
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9. (H$) OrdmUw IwX H$mo OrdmUw^moOr Ho$ g§H«$_U go H¡$go ~MmVo h¢ ?  

 (I) nwZ`m}JO DNA àm¡Úmo{JH$s _| Ho$db àH$ma-II à{V~§YZ EZµOmB_m| H$m hr Cn`moJ 
  Š`m| hmoVm h¡ ? 1+1 

(a) How do bacteria protect themselves from infection by 

bacteriophages ? 

(b) Why are only type-II restriction enzymes used in r-DNA technology ? 

10. EH$ H¥${Ì_ ~rO H$m Zm_m§{H$V AmaoI ~ZmBE &  2 

Draw a labelled diagram of a synthetic seed. 

11. Xhr Am¡a _Æ>m H$mo nmof{M{H$Ëgr` àmoQ>rZm| H$s loUr _| Š`m| aIm J`m h¡ ?  2 

Curd and whey are categorised as nutraceutical proteins. Why ? 

12. {H$gr OrZmo_ _|, A{^H$bZr O¡{dH$s Ûmam nydm©Zw_m{ZV {H$E JE OrZm| H$s g§»`m go 
à`moJmË_H$ {d{Y`m| Ûmam nhMmZ {H$E JE OrZm| H$s g§»`m {^Þ hmoVr h¡ & nw{îQ> H$s{OE &  2 

The number of genes predicted by computational biology is different from 

the number of genes identified by experimental methods in a genome. 

Justify. 

13. {H$g Vah go ‘A{^ì`{º$ àmo{Q>`mo{_Šg’ Ho$ Ûmam ~r_mar gå~pÝYV àmoQ>rZm| H$mo nhMmZm Om 
gH$Vm h¡ ?  2 

How can ‘Expression Proteomics’ be useful in the identification of disease 

specific proteins ? 

14. `h Š`m| Amdí`H$ h¡ {H$ OÝVw H$mo{eH$m g§dY©Z _mÜ`_ _| gra_ {_bm`m OmE ?  2 

Why is it essential to supplement animal cell culture media with serum ? 

15. gyú_Ordr H$mo{eH$m g§dY©Z H$mo {H$g àH$ma dm{UpÁ`H$ à`moOZ Ho$ {bE Cn`moJ {H$`m Om 

gH$Vm h¡ ?>  3 

How can microbial cultures be exploited for commercial purposes ? 

16. àmW{_H$ VWm {ÛVr`H$ CnmnM`Om| Ho$ ~rM {d^oX H$s{OE & H$moB© Xmo {ÛVr`H$ CnmnM`Om| Ho$ 
Zm_ {b{IE Omo nmXn D$VH$ g§dY©Z go àmßV {H$E Om gH|$ &  2+1 

Differentiate between primary and secondary metabolites. Name any two 

secondary metabolites obtained by plant tissue culture. 
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17. AÝVamñnrerµOr` VWm AÝVamd§er` g§H$a àmßV H$aZm H${R>Z h¡ & Š`m| ? Eogo g§H$am| H$mo H¡$go 
àmßV {H$`m Om gH$Vm h¡ ?  2+1 

It is difficult to raise hybrids which are interspecific and intergeneric. 

Why ? How can these types of hybrids be obtained ? 

18. OrZmo_r Am¡a c-DNA bmB~«oar Ho$ ~rM AÝVa ~VmBE &  VrZ _w»` {~ÝXþAm| H$m C„oI 
H$s{OE & 3 

Differentiate between genomic and c-DNA library. Mention three major 

points. 

19. doŠQ>a _| H$m¡Z-go VrZ _w»` bjU hmoZo Mm{hE ? àË`oH$ H$s ^y{_H$m H$m dU©Z H$s{OE & 3 

What are the three main features that a vector should possess ? Describe 

the role of each. 

20. EH$ AmaoI H$s ghm`Vm go RFLP {H$g àH$ma ~ZVo h¢, BgH$mo {M{ÌV H$s{OE & RFLP H$mo 
~ZmZo Ho$ nrN>o Š`m {gÕm§V h¡ ?  2+1  

Give a schematic representation about generation of RFLPs. What is the 

principle behind the generation of RFLPs ? 

21. ‘‘ImÚ ~¡ŠgrZ, nwZ`m}JO d¡ŠgrZ go A{YH$ bm^àX h¢ &’’ Bg H$WZ Ho$ g_W©Z Ho$ {bE 
VrZ H$maU ~VmBE &   3 

Enlist three reasons to support the statement ‘‘Edible vaccines have 

advantages over recombinant vaccines’’. 

22. àmoQ>rZ g§aMZmAm| H$mo g§J{R>V H$aZo dmbo {H$Ýht VrZ Aghg§`moOr ~bm| H$m dU©Z H$s{OE &  3 

Describe any three non-covalent interactions involved in organising the 

structure of proteins. 

23. EH$ CXmhaU XoVo hþE, {H$gr Am§VaH$mo{eH$s` gyú_Ordr CnmnM`O Ho$ {dbJZ H$mo Xem©Zo 
dmbm àdmh MmQ>© ~ZmBE &  3 

Draw a flow chart for isolation of an intracellular microbial metabolite, 

using an example. 
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24. DNA Ed§ àmoQ>rZm| Ho$ {bE ~m`moBÝ\$mo_£{Q>Šg CnH$aUm| go {H$g àH$ma H$m {díbofU {H$`m Om 
gH$Vm h¡ ?  3 

AWdm 

 _maJ¡aoQ> Amo. S>ohm°\$ H$s gånmXH$Vm _| àH$m{eV J«§W ‘EQ²>bg Am°µ\$ àmoQ>rZ grŠdoÝg EÊS> 

ñQ´>ŠMa’ EH$ nWàXe©H$ à`mg Wm & Eogm Š`m| _mZm OmVm h¡ ?  3 

What kind of analysis can be done using Bioinformatics tools for DNA 

and proteins ? 

OR 

The publication of ‘Atlas of Protein Sequence and Structure’ under the 

editorship of Margaret O. Dayhoff was a pioneering effort. Why ? 

25. àmUr H$mo{eH$m g§dY©Z à`moJembm _| {ZåZ{b{IV Ho$ Cn`moJ H$m dU©Z H$s{OE :  3 

(H$) LAF hþS> (nQ>br` dm`w-àdmh) 

(I) CëQ>o gyú_Xeu  

(J) _mBH«$moH¡$[a`a ~rS²>g 

Describe the use of the following in an animal cell culture laboratory :  

(a) LAF hood 

(b) Inverted microscope 

(c) Microcarrier beads 

26. H$mB_mo{Q´>pßgZmoOZ H$s ñdñWmZo g{H«$`Vm Š`m h¡ ? H$mB_mo{Q´>pßgZ E§µOmB_ Ho$ {H$g àH$ma 

ghr-ghr {bnQ>Zo go dh àmoQ>rZ-AnKQ>H$ E§µOmB_ Ho$ ê$n _| H$m`© H$aZo bJVr h¡ ?  2+3 
What is in-situ activation of chymotrypsinogen ? Explain how the correct 

folding of the enzyme chymotrypsin leads to its function as a proteolytic 

enzyme.  

27. ‘BLAST’ H$mo {dñVm[aV H$s{OE & Bg CnH$aU H$m à`moJ H$aHo$ DNA AZwH«$_m| H$s VwbZm 
H$aZo _| {Z{hV MaUm| H$s {ddoMZm H$s{OE &  1+2+2 
Expand ‘BLAST’. Discuss the steps involved in comparison of DNA 

sequences using this tool. Differentiate between paralogs and homologs.  
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28. (H$) EH$ OrdmUw OZg§»`m H$m OZZ-g_` n[aH${bV H$s{OE {Og_| Mma K§Q>o H$s 
MaKmVm§H$s` d¥{Õ _| OrdmUw g§»`m 104/ml go ~‹T>H$a 107/ml hmo OmVr h¡ &   

 (I) gyú_Ordr d¥{Õ _mnZo H$s {H$Ýht Xmo {d{Y`m| H$s ì`m»`m H$s{OE &  

 (J) {H$g d¥{Õ àmdñWm _| gyú_Ordr H$mo{eH$mAm| H$s {d{eîQ> d¥{Õ Xa n[aH${bV H$s 
OmVr h¡ ? {d{eîQ> d¥{Õ Xa {H$Z H$maH$m| na {Z^©a H$aVr h¡ ? 2+1+2 

AWdm 

 nmaOrZr nm¡Ym| _| {ZåZ{b{IV àË`oH$ bjU Ho$ {bE EH$ AmZwd§{eH$ B§Or{Z`[a¨J aUZr{V H$m 

gwPmd Xr{OE :  15 

(H$) emH$Zmer g{hîUwVm  

(I) H$sQ> à{VamoYr 

(J) AO¡d X~md g{hîUwVm 

(K) dm`ag à{VamoYr $ 

(L>) {db§{~V nŠdZ  

 

(a) Calculate the generation time of a  bacterial population in which 

the number of bacteria increases from 104/ml to 107/ml during four 

hours of exponential growth. 

(b) Explain any two methods of measuring microbial growth. 

(c) In which phase of growth is the specific growth rate of microbial 

cells calculated ? On what factors does the specific  growth rate 

depend ? 

OR 

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

transgenic crops : 

(a) Herbicide tolerance 

(b) Insect resistance 

(c) Abiotic stress tolerance 

(d) Virus resistance 

(e) Delayed ripening 

5,000 


