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O¡d-àm¡Úmo{JH$s 
BIOTECHNOLOGY 

{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) àíZ-nÌ _| Mma IÊS> H$, I, J Am¡a K h¢ & 
(ii) g^r IÊS>m| Ho$ Hw$N> àíZm| _| Am§V[aH$ M`Z {dH$ën h¢ & Eogo àíZm| _| AmnH$mo Cg àíZ Ho$ Ho$db 

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¡$ëHw$boQ>am| (g§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) Question paper contains four sections A, B, C and D.  

(ii) There is internal choice in questions in all the sections. 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. 

IÊS> H$ 
SECTION A 

1. gyú_Or{d`m| H$s d¥{Õ Ho$ {bE, g§dY©Z _mÜ`_m| H$m pH gX¡d 7·0 na g_m`mo{OV Zht {H$`m 
OmVm & Š`m| ? 1 

The pH of growth media for microbial growth is not always adjusted to 

7·0. Why ? 

2. ‘AJw{UV’ nm¡Ym| H$mo CJmZo H$m EH$ bm^ gwPmBE &  1 

   AWdm 

 ‘{dfmUw (dm`ag) g§H«${_V’ nm¡Ym| go ‘{dfmUw-_wº$’ nm¡Yo àmá H$aZo Ho$ {bE erf©ñW 
{d^Á`moVH$ H$m Cn`moJ {H$`m Om gH$Vm h¡ & Š`m| ?  1 
Suggest one benefit of raising ‘haploid’ plants. 

   OR 

For obtaining ‘virus-free’ plants even from ‘virus-infected’ plants, apical 

meristem can be used. Why ? 
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3. {H$gr PCR A{^{H«$`m _| {ZåZ{b{IV KQ>H$m| H$mo {b`m J`m : [Ûa‚mwH$ S>r.EZ.E. (DNA), 

Q>¡H$ nmobr_aoµO, dNTPs Am¡a [Ûa‚mwH$ àmB_a & bo{H$Z 30 MH«$m| Ho$ níMmV² ^r bú` 
S>r.EZ.E. (DNA) Ho$ àdY©Z _| H$moB© d¥{Õ {XImB© Zht Xr & Š`m| ? 1 

In a PCR reaction, following components were taken : double stranded 

DNA, Taq polymerase, dNTPs and double stranded primer. But even 

after 30 cycles, no amplification of the target DNA could be seen. Why ? 

4. S>r.EZ.E. AZwH«$_ nR>Zm| _| Adg[aH$ (H$^r-H$^ma) ‘S’ g§Ho$V Am OmVm h¡ & BgH$m Š`m 
A{^àm` h¡ ? 1 

In DNA sequence readouts occasionally an ‘S’ symbol appears. What does 

it mean ? 

5. {H$gr àmoQ>rZ Ho$ A{^bjUm| Ho$ {ZYm©aU _| Cn`moJ {H$E OmZo dmbo ‘MALDI’ Ho$ {gÕm§V H$m 
CëboI H$s{OE & 1 

                        AWdm 
 àmoQ>rZ agm`Zk àmoQ>rZ à^mOZm| Ho$ AdemofU H$m {ZjmbZ H«$mo_oQ>moJ«m\$s ñVå^ Ho$ 280 nm 

na H$aZm ngÝX H$aVo h¢ & Š`m| ? 1 
State the principle of ‘MALDI’ used in characterization of a protein. 

                             OR 

Protein chemists prefer to monitor absorbance of protein fractions eluting 

from a chromatographic column at 280 nm. Why ?  

6. r-S>r.EZ.E. VH$ZrH$ _| jmar` \$m°ñ\o$Q>oµO H$s Cn`mo{JVm ~VmBE & 1 
Specify the use of alkaline phosphatase in r-DNA technology. 

IÊS> I 

SECTION B 

7. dh H$m¡Z-gr VH$ZrH$ h¡, {OgHo$ Ûmam àmoQ>rZm| _| CZHo$ Eo_rZmo Aåb AZwH«$_ Ho$ {bE 
M`ZmË_H$ n[adV©Z {H$`m Om gH$Vm h¡ ? Bg VH$ZrH$ Ho$ {H$gr EH$ AZwà`moJ H$m C„oI 
H$s{OE & 2 

AWdm 
 nwZ`m©oJO àmoQ>rZm| H$s AZwàdmh à{H«$`m Ho$ Xm¡amZ AmZo dmbr Xmo g_ñ`mAm| H$m C„oI H$s{OE 

Omo Bg à{H«$`m H$mo H${R>Z d _h±Jm ~ZmVr h¢ & 2 
What is the technique by which proteins can be selectively altered for 

their amino acid sequence ? Indicate any one application of this 

technique.  

OR 

Mention two problems which make the downstream processing of 

recombinant proteins difficult and costly.  
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8. AIÊS> nm¡Ym| Ho$ {dnarV, nmXn H$mo{eH$mAm| Ho$ "nmÌo' g§dY©Zm| Ho$ {bE AZoH$ nmofH$m| H$s 
Amdí`H$Vm hmoVr h¡ & Š`m| ? Eogo {H$Ýht Xmo nmofH$m| Ho$ Zm_ {b{IE & 2 
Why do ‘in vitro’ cultures of plant cells require several nutrients unlike 

intact plants ? Name any two such nutrients.  

9. EH$ DNA IÊS>, {OgH$m AmH$ma 24 kbp h¡, H$m ŠbmoZ ~Zm`m OmZm h¡ & Bg H$m`© Ho$ 
{bE H$maUm| H$m C„oI H$aVo hþE BñVo_mb {H$E Om gH$Zo dmbo ŠbmoqZJ g§dmhH$ Am¡a 
nanmofr Ho$ Zm_ ~VmBE & 2 
A DNA fragment of size 24 kbp has to be cloned. Indicate with reasons 

the cloning vector and host which can be used for this purpose. 

10. A§J{dH$mg H$s à{H«$`m Ho$ Xm¡amZ `{X _mÜ`_ _| {ZåZ{b{IV hm°_m}Zm| H$s _mÌm A{YH$ hmo 
OmE, Vmo Š`m hmoJm ? 2 

(a) Am°pŠgZ 
(b) gmBQ>moH$mB{ZZ 
During organogenesis, what would happen if the amount of following 

hormones is high in the medium ?  

(a) Auxin 

(b) Cytokinin 

11. FISH VH$ZrH$ H$m Cn`moJ {H$gHo$ {bE {H$`m OmVm h¡ ? H«$mo_mogmo_m| Ho$ ^rVa à{VXrá a§Jm| 
H$m {ZdoeZ {H$g àH$ma H$am`m OmVm h¡ ? 2 

AWdm 
 ESTs Š`m hmoVo h¢ ? OrZmo_ {díbofU _| ò {H$g àH$ma Cn`moJr h¢ ? 2 

What is FISH technique used for ? How are fluorescent colours 

introduced into chromosomes ? 
OR 

What are ESTs ? How are they useful in genome analysis ? 

12. àmUr H$mo{eH$m g§dY©Z Ho$ Xm¡amZ nQ>br` dm`w àdmh N>Ì H$m à`moJ {H$g CÔoí` go {H$`m 
OmVm h¡ ? H$moB© Xmo {~ÝXþAm| H$m C„oI H$s{OE & 2 

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

OmVr h¡ ? 2 
What purpose is served by the use of Laminar Air Flow hood during 

culture of animal cells ? State any two points. 
OR 

r-HuEPO is preferred over blood transfusion in persons with blood loss. 

Why ? 
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13. dNTP VWm ddNTP Ho$ _Ü` amgm`{ZH$ A§Va ñnîQ> H$s{OE & g¡ÝJa H$s S>r.EZ.E. 
AZwH«$_U {d{Y _| ddNTPs H$m Cn`moJ Š`m| {H$`m OmVm h¡ ? ì`m»`m H$s{OE & 2 
Differentiate chemically between dNTP and ddNTP. Explain why 

ddNTPs are used in Sanger’s method of DNA sequencing. 

14. `{X {H$gr amoJr H$mo CD3 Ho$ CnMma hoVw EH$ŠbmoZr à{Vajr Xr OmVr h¡, V~ do d¥¸$ 
An{Zamon ñdrH$ma H$a gH$Vo h¢ & Š`m| ? 2 
Administration of monoclonal antibodies against CD3 can accept renal 

allograft in patients. Why ? 

IÊS> J 

SECTION C 

15. gyú_Ordr g§dY©Z _| {ZåZ{b{IV H$m Cn`moJ ~VmBE : 3 

(H$) Vab ZmBQ´>moOZ 

(I) H$m°Z© ñQ>rn {bH$a 
(J) dmVZ 
Indicate the use of the following in microbial culture : 

(a) Liquid nitrogen 

(b) Corn steep liquor 

(c) Aeration 

16. RFLPs Š`m h¢ ? ~VmBE {H$ S>r.EZ.E. A§Jw{b-N>mn (DNA q\$JaqàqQ>J) _| BZH$m Cn`moJ 
{H$g àH$ma {H$`m Om gH$Vm h¡ &   3 
What are RFLPs ? Indicate how these can be used in DNA fingerprinting. 

17. W¡bogr{_`m amo{J`m| _| hr_mo½bmo{~Z H$s Eoëµ\$m VWm ~rQ>m Cn-BH$mB`m± gm_mÝ` go ~hþV A{YH$ 
g§»`m _| ~ZVr h¢, {Oggo Eogo amo{J`m| H$s bmb aº$ H$mo{eH$mAm| H$s Am°ŠgrOZ ~§YZ j_Vm 
Ag§Vw{bV hmo OmVr h¡ & `h H¡$go {ZYm©[aV {H$`m Om gH$Vm h¡ {H$ H$m¡Z-gr Cn-BH$mB© 
Amdí`H$Vm go A{YH$ g§»`m _| ~Z ahr h¡ ? EH$ VH$ZrH$ H$m dU©Z H$s{OE & 3 
Thalassaemic patients produce excess alpha or beta subunits of 

haemoglobin leading to impaired oxygen binding capacity by their 

erythrocytes. How can it be determined as to which subunit is produced 

in excess ? Describe one technique. 
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18. EH$ OrZmo_ Ho$ {díbofU _| OrZm| H$s dmñV{dH$ g§»`m kmV H$aZo _| Š`m"BZ-{g{bH$mo'  H$m 
^{dî`H$WZ ghr hmoVm h¡ ? {H$Ýht Xmo H$maUm| H$m gwPmd Xr{OE & 3 

AWdm 
 O¡{dH$s` ^mfm _| {ZåZ{b{IV Ho$ g_Vwë` eãX H$m¡Z-go h¢ : (a) Aja (b) eãX & hmb hr _| 

ImoOo ZdrZ DNA AZwH«$_ H$mo nhMmZZo Ho$ {bE S>oQ>m~og _| Vbme H$aZm Š`m| Cn`moJr hmoVm 
h¡ ? H$moB© Xmo H$maU Xr{OE & 3 
In a genome analysis, is ‘in-silico’ prediction for gene number accurate ? 

Suggest any two reasons. 
OR 

In biological language, what are the equivalents of the following :  

(a) Letters (b) Words. Why is it useful to search a database to identify 

newly determined DNA sequence ? Give any two reasons. 

19. Am¡Úmo{JH$$ ñVa na àmoQ>rZ Ho$ CËnmXZ Ho$ {bE àmoQ>rZ H$mo gdm©{YH$ ñWm{`Ëd àXmZ H$aZo Ho$ 
{bE VrZ _hÎdnyU© n[apñW{V`m| H$m C„oI H$s{OE & 3 

AWdm 
 Am¡Úmo{JH$ ñVa na CËnmXZ hoVw {H$gr {XE JE àmoQ>rZ H$s emoYZ `moOZm {ZYm©[aV H$aZo dmbo 

VrZ H$maH$m| H$m C„oI H$s{OE & 3 
Indicate three conditions which are important in maximizing the stability 

of proteins during their production at industrial scale.  
OR 

Indicate three factors which decide the purification scheme for any given 

protein during their production at industrial scale. 

20. hmB{~«S>mo_m VH$ZrH$ _| B-{båµ\$mogmBQ>m| (bgrH$mUwAm|) H$mo _m`obmo_m H$mo{eH$mAm| Ho$ gmW 
Š`m| g_o{H$V {H$`m OmVm h¡ ? Bg VH$ZrH$ H$m EH$ _hÎdnyU© AZwà`moJ ~VmBE & 3 

AWdm 
 gZ² 1950 Ho$ XeH$ go OÝVw H$mo{eH$m g§dY©Z EH$ gm_mÝ` à`moJembm VH$ZrH$ ~Z JB© & OÝVw 

H$mo{eH$m g§dY©Z Ho$ H$moB© VrZ bm^ ~VmBE &  3 
Why are B-lymphocytes fused with myeloma cells in hybridoma  

technique ? Give an important application of this technique. 

OR 

The animal cell culture became a routine laboratory technique in 1950s. 

State any three advantages of animal cell culture. 

21. OrZmo_ H$m nyU©ê$noU AZwH«$_U H$aZo Ho$ VrZ H$maÊm ~VmBE & 3 
State three reasons for completely sequencing a genome. 
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22. EH$ Eogm J«m\$ ~ZmBE {Og_| nmo{fV-YmZ g§dY©Z Ho$ {bE g_` Ho$ gmW H$mo{eH$m KZËd H$s 
{d{^ÞVm (X), {H«$`mYma H$m gm§ÐU (S) VWm H$mo{eH$m {d{eîQ> {H«$`mYma H$s CbQ>-nbQ> Xa 
(QS)  Xem©B© JB© hmo & 3 
For a fed-batch culture, draw a graph to illustrate the variation of cell 

density (X), concentration of substrate (S) and cell specific substrate 

turnover rate (QS) with time.  

23. {ZåZ{b{IV {deofH$m| dmbr nmaOrZr µ\$gbm| H$mo V¡`ma H$aZo Ho$ {bE AmZwdm§{eH$ 
B§Or{Z`[a¨J H$m`©Zr{V`m± Š`m h¢ : 3 

(H$) emH$Zmer gøVm 
(I) H$sQ> à{VamoYr 
(J) {dfmUw à{VamoYr 
What are the genetic engineering strategies used to create transgenic 

crops with the following traits : 

(a) Herbicide tolerance 

(b) Insect resistance 

(c) Virus resistance 

24. {H$gr OrdmUw H$s g_pîQ> nr‹T>r Xa H$m AmH$bZ H$s{OE {Og_| OrdmUw H$s g§»`m ~‹T>H$a 

MaKmVm§H$s d¥{Õ Ho$ Mma K§Q>m| H$s Ad{Y _| 104/mL  go 107/mL hmo OmVr h¡ & 3 
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. 

25. EH$ Eogm AgmYmaU ßbmpµÁ_S> ImoOm J`m h¡, {Og_| B©.H$mobmB© (E. coli) Ho$ ^rVa CÀM 
ê$nm§VaU j_Vm h¡ VWm dh nanmofr H$mo D$î_m à{VamoY àXmZ H$aVm h¡ & AV: ê$nm§V[aV hmoZo 
na nanmofr g\$bVmnyd©H$ 45C na nZn gH$Vm h¡ & Bg ßbmpµÁ_S> _| EH$ {dOmVr` OrZ 
H$s Šbmo{Z§J Ho$ {d{dY MaUm| H$mo `moOZm~Õ ê$n _| {b{IE & Bg ßbmpµÁ_S> Ho$ YmaH$ 
ê$nm§V[aV B©.H$mobmB© (E. coli) H$s ñH«$sqZJ Amn {H$g àH$ma H$a|Jo ?  3 

AWdm 
 nwZ`m}JO S>r.EZ.E. (r-DNA) VH$ZrH$ _| à{V~§YZ E§µOmB_m| H$s ^y{_H$m ~VmVo hþE BZHo$ 

VrZ à_wI JwUm| H$m C„oI H$s{OE & 3 
An unusual plasmid has been discovered which has high transformation 

ability in E. coli and confers heat resistance to the host. Hence the host 

when transformed can safely grow at 45C. Schematically indicate the 

various steps of cloning a foreign gene into this plasmid. How would you 

screen the transformed E. coli carrying the plasmid ?  

OR 

Indicate three main properties of restriction enzymes highlighting their 

role in r-DNA technology. 
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IÊS> K 

SECTION D 

26. (H$) àmo{Q>Amo{_Šg eãX go Š`m A{^àm` h¡ ? 

(I) àmo{Q>Amo{_Šg H$s Hw$N> _w»` emImAm| Ho$ Zm_ {b{IE & 

(J) OrZmo{_Šg Ho$ `wJ _| àmo{Q>Amo_ H$m AÜ``Z àmg§{JH$ Š`m| h¡ ? 5 

AWdm 

gyú_ì`yh VH$ZrH$ H$m Cn`moJ gm_mÝ` H$mo{eH$mAm| Am¡a H¢$ga H$mo{eH$mAm| Ho$ ~rM OrZ 
CËnmXm| H$s VwbZm H$aZo _| {H$`m Om gH$Vm h¡ & EH$ àmg§{JH$ AmaoI H$s ghm`Vm go Bg 
VH$ZrH$ _| {Z{hV {gÕm§V H$s ì`m»`m H$s{OE & 5 

(a) What is meant by the term proteomics ? 

(b) Name some of the important branches of proteomics. 

(c) Why is the study of proteome relevant in the age of genomics ? 

OR 

The microarray technique can be used to compare gene products between 

normal and cancer cells. Explain the principle involved in this technique 

with a relevant diagram. 

27. ñQ>o_ H$mo{eH$m VH$ZrH$ H$m à`moJ H$aVo hþE H$mB_o[aH$ Myhm ~ZmZo Ho$ Amdí`H$ MaU  
gwPmBE & ñQ>o_ H$mo{eH$mAm| Ho$ H$moB© Xmo A{^bjU ^r {b{IE & 5 

AWdm 
 nm¡Ym| Ho$ H$m{`H$ àdY©Z H$s Xmo H${_`m| H$m C„oI H$s{OE & gyú_ àdY©Z Ûmam BÝh| H¡$go Xÿa 

{H$`m Om gH$Vm h¡ ? gyú_ àdY©Z Ho$ MaUm| H$m g§jon _| dU©Z H$s{OE & 5 
Suggest the essential steps involved in raising a chimeric mouse using 

stem cell technology. Also state any two characteristics of stem cells. 
OR 

Indicate two limitations of vegetative propagation of plants. How  

does micropropagation overcome these ? Briefly outline the steps of 

micropropagation. 

28. àmoQ>rZ-AmYm[aV nm±M dm{UpÁ`H$ CËnmXm| Ed§ CZHo$ Cn`moJm| H$m g§jon _| dU©Z H$s{OE & 5 

Describe briefly five protein-based commercial products with their uses. 


