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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> 8 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 8 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, 2 A§H$m| dmbo EH$ 
àíZ _| VWm 5 A§H$m| dmbo Xmo àíZm| _| ^rVar M`Z-{dH$ën CnbãY h¡ & Eogo àíZm| _| 
AmnH$mo Ho$db EH$-EH$ {dH$ën H$m hr CÎma XoZm h¡ & àíZ nÌ _| Mma IÊS> — A, ~, g 
VWm X 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 two marks and two questions of five marks. You have to 

attempt only one of the choices in such questions. Question paper contains 

four sections   A, B, C and D. 

(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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IÊS> A 
SECTION A 

1. {d{eîQ> g{H«$`Vm Am¡a {H$gr àmoQ>rZ H$s ewÕVm Ho$ ~rM Š`m gå~ÝY h¡ ? 1 
What is the relationship between specific activity and purity of a  

protein ? 

2. d¡km{ZH$m| Ho$ {bE _oQ>mOrZmo{_H$ CnmJ_ AË`{YH$ Cn`moJr h¡ & Š`m| ? 1 
Metagenomic approach is of immense use to scientists. How ? 

3. àmH¥${VH$ àUmbr H$m BñVo_mb H$aVo hþE {ÛaÁOwH$s DNA Ho$ {H$gr EH$ aÁOwH$ H$mo ~‹S>r 
_mÌm _| {H$g àH$ma CËnÞ {H$`m Om gH$Vm h¡ ?  1 

How can one produce large amounts of one of the strands of double 

stranded DNA using natural mechanism ? 

4. H$moB© {H$gmZ AnZo IoV _| gagm| Ho$ g§H$a nm¡Ym| H$mo CJmZm MmhVm h¡ & EH$ O¡d-àm¡Úmo{JH$s 
{deofk hmoZo Ho$ ZmVo Amn g\$b namJU AWdm {ZfoMZ H$mo {H$g àH$ma gw{ZpíMV H$aZo H$m 
gwPmd X|Jo ? 1 

A farmer wants to produce hybrid of mustard plants in his field. As a 

biotechnologist, what would you suggest to him to ensure successful 

pollination or fertilization ? 

5. E.coli Ho$ g§dY© _| nwZ`m}JO B§Q>aµ\o$am°Zm| H$mo n¥WH$ H$aVo g_` {Zñ`§X H$s ewÕrH$aU à{H«$`m 
go JwµOmam J`m, {H$ÝVw B§Q>aµ\o$am°Z àmßV Zht hþE & g§^mdr H$maU H$m gwPmd Xr{OE & 1 

In isolating recombinant interferons from a culture of E.coli, the filtrate 

was subjected to purification processes, but no interferons were obtained. 

Suggest a possible reason. 

6. OrZm| H$s g§»`m Am¡a àmoQ>rZm| H$s g§»`m Ho$ ~rM gå~ÝY a¡{IH$ Zht hmoVm & Eogm Š`m| hmoVm 
h¡ ? Xmo H$maU Xr{OE & 1 

Relationship between the number of genes and proteins is not linear. 

Why ? Give two reasons. 
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IÊS> ~ 
SECTION B 

7. OÝVw H$mo{eH$mAm| H$m g§dY©Z H$aVo g_` pH H$mo EH$ {ZYm©[aV ñVa na ~ZmE aIZo H$m  
Š`m _hÎd h¡ ? EH$ g§dY©-_mÜ`_ _| pH H$m ñVa {H$g àH$ma {ZpíMV ñVa na ~ZmE aIm 
OmVm h¡ ? 2 

What is the importance of maintaining pH while culturing animal cells ? 

How is the pH maintained in a culture media ? 

8. gyú_Ordm| H$mo ~‹S>o n¡_mZo na g§d{Y©V H$aZo Ho$ {bE, _mÜ`_ _| nmofH$m| Ho$ òmoV N>moQ>o n¡_mZo 
na {H$E OmZo dmbo g§dY©Zm| go {^Þ hmoVo h¢ & Š`m| ? ~‹S>o n¡_mZo na {H$E OmZo dmbo g§dY©Zm| 
Ho$ {bE nmofH$m| Ho$ H$moB© Xmo òmoV ~VmBE &  2 

On a large scale culturing of microbes, the sources of nutrients used in 

the medium are different from that of a small scale culture. Why ? Name 

any two sources of nutrients for a large scale culture.  

9. n[a^m{fV Am¡a gra_-g§ny[aV _mÜ`_m| Ho$ ~rM Š`m AÝVa h¡ ?  2 
What is the difference between a defined and a serum-supplemented 

medium ? 

10. $é{Ya H$m õmg hmoZo na ì`{º$`m| _| aº$mYmZ Ho$ ñWmZ na r-HuEPO H$mo dar`Vm Š`m| Xr 

OmVr h¡ ?  2 
r-HuEPO is preferred over blood transfusion in persons with blood loss. 

Why ? 

11. ~¡M (Batch) Am¡a gVV g§dY© Ho$ ~rM AÝVa ~VmBE & 2 
Differentiate between Batch and Continuous culture. 

12. g§dY© _| OÝVw H$mo{eH$mAm| Ho$ àojU Ho$ {bE H$ånmC§S> gyú_Xeu Ho$ ñWmZ na à{Vbmo{_V 

gyú_Xeu H$m à`moJ Š`m| {H$`m OmVm h¡ ? 2 
Why is inverted microscopes used instead of compound microscope in 

observing animal cells in culture ? 
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13. OÝVwAm| Ho$ H$mo{eH$m-g§dY©Z _| H¡$[ao`moQ>mBn {ZYm©aU _hÎdnyU© hmoVm h¡ & ~VmBE Š`m| & BgHo$ 
ñWm{`Ëd na H$m¡Z-go H$maH$m| H$m à^md n‹S>Vm h¡ ?  2 

AWdm 

 nmXn H$mo{eH$mAm| Ho$ g§dY©Z H$s Anojm OÝVwAm§o H$m H$mo{eH$m-g§dY©Z Š`m| H${R>Z hmoVm h¡ ? 

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

Karyotype determination of animal cell culture is important. Why ? What 

factors affect its stability ? 

OR 

Why is it difficult to culture animal cells as compared to plant cells ? Why 

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

14. AÝVañnrerµOr` H«$m°g Ho$ \$bñdê$n ~§Ü` ~rOm| H$m {Z_m©U hmoVm h¡ & BgHo$ Š`m H$maU hmo 

gH$Vo h¢, VWm ^«yU H$mo {H$g àH$ma ~Mm`m Om gH$Vm h¡ ? 2 

Interspecific cross leads to formation of sterile seeds. What could be the 

reasons for the same and how can the embryo rescue be achieved ?  

IÊS> g 
SECTION C 

15. ŠbmoqZJ à{H«$`m _| à`wº$ VrZ E§µOmB_m| Ho$ Zm_ ~VmBE Am¡a àË`oH$ H$m EH$-EH$ H$m ©̀ 

{b{IE &  3 

Name three enzymes used in cloning and write one function of each. 

16. EH$ CXmhaU XoVo hþE, ì`m»`m H$s{OE {H$ àmoQ>rZm| Ho$ JwUY_mªo H$mo ~ohVa ~ZmZo Ho$ {bE CÝh| 

{H$g àH$ma {Z{_©V {H$`m Om gH$Vm h¡ & 3 

Explain with an example, how proteins can be engineered to improve 

their properties. 

17. g§aMZmË_H$ Am¡a H$m`m©Ë_H$ OrZmo{_H$s (Genomics) Ho$ ~rM AÝVa ~VmBE & 3 

Differentiate between structural and functional genomics.  
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18. g_PmH$a ~VmBE {H$ EoJ«mo~¡ŠQ>r[a`_ Q>çy_r\o${g`Ýg  H$mo {H$g àH$ma nm¡Ym| _o {dOmVr` OrZ 

H$mo àdoe H$amZo _| à`wº$ {H$`m Om gH$Vm h¡ & 3 

Describe how Agrobacterium tumefaciens can be used to introduce foreign 

gene into plants. 

19. ImÚ d¡ŠgrZ Š`m hmoVo h¢ ? naånamJV d¡ŠgrZm| H$s VwbZm _| do {H$g àH$ma ~ohVa hmoVo h¢ ? 3 

What are edible vaccines ? How are they better than conventional 

vaccines ?  

20. nmaOrZr µ\$gbm| H$mo ñdrH$ma H$aZo _| AZoH$ {Û{dYmE± àñVwV H$s J`r h¢ & BZ_| go {H$Ýht N>: 

{Û{dYmAm| H$mo gyMr~Õ H$s{OE & 3 

There are several concerns being raised in accepting transgenic crops. 

List any six of them. 

21. AUw-µ\$m{_ªJ (Pharming) Š`m hmoVr h¡ ? XÿY _| nmaOrZr àmoQ>rZm| H$mo A{^ì`º$ H$aZo Ho$ 
H$moB© Mma bm^ ~VmBE & 3 

What is Molecular Pharming ? Write any four advantages of expressing 

transgenic proteins in milk. 

22. {µ\$e VH$ZrH$ _| {Z{hV {d{^Þ MaUm| H$m `moOZm~Õ {MÌU ~ZmBE VWm BgH$m EH$ 
AZwà`moJ ^r {b{IE & 3 
Schematically depict the steps involved in FISH technique and write its 

one application. 

23. {Zdoer> (Insertional) g{H«$`U Š`m hmoVm h¡ ? ê$nmÝV[aV nanmofr H$mo{eH$mAm| H$mo ñH«$sZ na 
XoIZo H$s {d{Y H$m dU©Z H$s{OE & 3 
What is insertional activation ? Describe a visual method of screening the 

transformed host cells. 
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24. H$åß`yQ>am| Ûmam OrZ-JUZm Am¡a à`moJmË_H$ {d{Y`m| Ûmam nhMmZ {H$E JE OrZm| H$s g§»`m 

{^Þ hmoVr h¡ & Eogm Š`mo| hmoVm h¡ ? {H$gr Ord H$s O{Q>bVm Am¡a CgHo$ OrZmo_ _| OrZm| H$s 
Hw$b g§»`m Ho$ ~rM Š`m H$moB© nañna gå~ÝY hmoVm h¡ ? AnZo CÎma H$s nwpîQ> H$s{OE & 3 

Gene Prediction by computers is different from number of genes 

identified by experimental methods. Why is it so ? Is there any 

correlation between the complexity of an organism and the total number 

of genes in its genome ? Justify. 

25. AmaoI H$s ghm`Vm go EH$ g§h{V ñnoŠQ´>mo_rQ>a Ho$ {d{^Þ _hÎdnyU© ^mJm| H$m dU©Z H$s{OE & 

àmoQ>rZm| Ho$ AÜ``Z _| `h VH$ZrH$ _hÎdnyU© Š`m| hmo J`r h¡ ?  3 

Describe the important parts of a mass spectrometer with diagram. Why 

has this technique become important in studying proteins ? 

IÊS> X 
SECTION D 

26. Cn ẁº$ AmaoI H$s ghm`Vm go, DNA-AZwH«$_ H$s g¢Ja {d{Y Ho$ {gÕmÝV VWm Cg_| {Z{hV 

MaUm| H$s ì`m»`m H$s{OE &  5 

Explain with suitable diagram, the principle and steps involved in 

Sanger’s method of DNA sequencing.  

27. àmoQ>rZm| H$mo n¥WH$ H$aZo Ho$ {bE Obr` {ÛàmdñWm {d^mOZ (aqueous two-phase 

partition) à{H«$`m go AmnH$m Š`m VmËn`© h¡ ? ewÕrH$aU Ho$ Xm¡amZ àmoQ>rZ Ho$ CƒV_ 

ñWm{`Ëd Ho$ {bE Š`m nydm©onm` H$aZo Mm{hE ? 5 

AWdm 

 nmof{M{H$Ëgr` àmoQ>rZ| Š`m hmoVr h¢ ? Xhr H$mo àmo~m`mo{Q>H$ Š`m| _mZm OmVm h¡ ? _Æ>m EH$ 

nmof{M{H$Ëgr` àmoQ>rZ h¡ & nw{ï> H$s{OE & 2+1+2 
What do you mean by aqueous two-phase partition process for separation 

of proteins ? What precautions should be taken to maximise protein 

stability during purification steps ? 

OR 

What are nutraceutical proteins ? Why is curd considered pro-biotic ? 

Whey is a nutraceutical protein. Justify. 
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28. SNPs H$s n[a^mfm {b{IE & {M{H$Ëgm Ho$ joÌ _| Bg VH$ZrH$ Ho$ g§^mdr à`moJ H$m dU©Z 

H$s{OE & {M{H$ËgH$ Bg VH$ZrH$ Ho$ Ûmam {H$gr {d{eîQ> amoJ Ho$ {bE h_mar g§^mdZm  
AWdm à{VamoY Ho$ ~mao _| {H$g àH$ma {ZU©` boVo h¢ ? EH$ CXmhaU H$s ghm`Vm go ì`m»`m 

H$s{OE & 1+2+2 

AWdm 

 ~m`moBÝµ\$m°_}{Q>Šg Ho$ {bE Mma à_wI S>oQ>m~ogm| Ho$ Zm_ ~VmBE VWm H«$_e: CZHo$  

gyMZm-{df`m| H$s ^r MMm© H$s{OE & {H$gr S>oQ>m~og [aQ´>rdb `§Ì H$m Zm_ ~VmBE VWm CgHo$ 
AZwà`moJ H$s ^r MMm© H$s{OE &  5 

 
Define SNPs. Describe a possible use of this technique in medicine. How 

do the physicians decide our susceptibility or resistance to a particular 

disease through this technique ? Explain with the help of an example.  

OR 

Name four major databases for bioinformatics with their respective 

information contents. Name any database retrieval tool and its 

application. 
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