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¸üÖê»Ö ®ÖÓ. 

Roll No.  
 

 

•Öî¾Ö-¯ÖÏÖîªÖê×ÝÖÛúß 
BIO-TECHNOLOGY 

×®Ö¬ÖÖÔ×¸üŸÖ ÃÖ´ÖµÖ  : 3 ‘ÖÓ™êü †×¬ÖÛúŸÖ´Ö †ÓÛú  : 70 

Time allowed : 3 hours Maximum Marks : 70 

ÃÖÖ´ÖÖ®µÖ ×®Ö¤ìü¿Ö    ::::   
 (i)  ÃÖ³Öß ¯ÖÏ¿®Ö †×®Ö¾ÖÖµÖÔ Æïü … 

 (ii)  ÛúÖê‡Ô ÃÖ´ÖÝÖÏ “ÖµÖ®Ö-×¾ÖÛú»¯Ö (†Öê¾Ö¸ü†Öò»Ö “ÖÖò‡ÃÖ) ˆ¯Ö»Ö²¬Ö ®ÖÆüà Æîü … ×±ú¸ü ³Öß 3 †Öî¸ü 5 †ÓÛúÖë ¾ÖÖ»Öê ¯ÖÏ¿®ÖÖë ´Öë 
‹Ûú-‹Ûú “ÖµÖ®Ö-×¾ÖÛú»¯Ö ˆ¯Ö»Ö²¬Ö Æîü … ‹êÃÖê ¯ÖÏ¿®ÖÖë ´Öë †Ö¯ÖÛúÖê Ûêú¾Ö»Ö ‹Ûú-‹Ûú ×¾ÖÛú»¯Ö ÛúÖ Æüß ˆ¢Ö¸ü ¤êü®ÖÖ Æîü …  
¯ÖÏ¿®Ö-¯Ö¡Ö ´Öë “ÖÖ¸ü ÜÖÞ›ü-†, ²Ö, ÃÖ ŸÖ£ÖÖ ¤ü Æïü …  

 (iii)  ¯ÖÏ¿®Ö ÃÖÓÜµÖÖ 1 ÃÖê 6 ŸÖÛú Ûêú ¯ÖÏ¿®Ö †×ŸÖ»Ö‘Öã¢Ö¸üÖŸ´ÖÛú ¯ÖÏ¿®Ö Æïü, ×•Ö®Ö´Öë ÃÖê ¯ÖÏŸµÖêÛú ÛúÖ ‹Ûú-‹Ûú †ÓÛú Æîü … 
 (iv)  ¯ÖÏ¿®Ö ÃÖÓÜµÖÖ 7 ÃÖê 14 ŸÖÛú Ûêú ¯ÖÏ¿®Ö »Ö‘Öã¢Ö¸üÖŸ´ÖÛú Æïü, ×•Ö®Ö´Öë ÃÖê ¯ÖÏŸµÖêÛú Ûêú ¤üÖê-¤üÖê †ÓÛú Æïü … 
 (v)  ¯ÖÏ¿®Ö ÃÖÓÜµÖÖ 15 ÃÖê 25 ŸÖÛú Ûêú ¯ÖÏ¿®Ö ³Öß »Ö‘Öã¢Ö¸üÖŸ´ÖÛú Æïü, ×•Ö®Ö´Öë ÃÖê ¯ÖÏŸµÖêÛú Ûêú ŸÖß®Ö-ŸÖß®Ö †ÓÛú Æïü … 
 (vi)  ¯ÖÏ¿®Ö ÃÖÓÜµÖÖ 26 ÃÖê 28 ŸÖÛú Ûêú ¯ÖÏ¿®Ö ¤üß‘ÖÔ ˆ¢Ö¸üÖŸ´ÖÛú Æïü, ×•Ö®Ö´Öë ÃÖê ¯ÖÏŸµÖêÛú Ûêú ¯ÖÖÑ“Ö-¯ÖÖÑ“Ö †ÓÛú Æïü … 
 (vii)  Ûîú»ÖÛãú»Öê™ü¸üÖë (ÝÖÞÖÛúÖë) ÛúÖ ˆ¯ÖµÖÖêÝÖ ¾ÖÙ•ÖŸÖ Æîü … ×±ú¸ü ³Öß, µÖ×¤ü †Ö¾Ö¿µÖÛú ÆüÖê, ŸÖÖê †Ö¯Ö »ÖÖòÝÖ-ÃÖÖ¸ü×ÞÖµÖÖë ÛúÖ 

ˆ¯ÖµÖÖêÝÖ Ûú¸ü ÃÖÛúŸÖê Æïü … 

• Ûéú¯ÖµÖÖ •ÖÖÑ“Ö Ûú¸ü »Öë ×Ûú ‡ÃÖ ¯ÖÏ¿®Ö-¯Ö¡Ö ´Öë ´Öã×¦üŸÖ ¯ÖéÂšü 7 Æïü …  
• ¯ÖÏ¿®Ö-¯Ö¡Ö ´Öë ¤üÖ×Æü®Öê ÆüÖ£Ö Ûúß †Öê¸ü ×¤ü‹ ÝÖ‹ ÛúÖê›ü ®Ö´²Ö¸ü ÛúÖê ”ûÖ¡Ö ˆ¢Ö¸ü-¯Öã×ÃŸÖÛúÖ Ûêú ´ÖãÜÖ-¯ÖéÂšü ¯Ö¸ü ×»ÖÜÖë …  
• Ûéú¯ÖµÖÖ •ÖÖÑ“Ö Ûú¸ü »Öë ×Ûú ‡ÃÖ ¯ÖÏ¿®Ö-¯Ö¡Ö ´Öë 28 ¯ÖÏ¿®Ö Æïü …  
• Ûéú¯ÖµÖÖ ¯ÖÏ¿®Ö ÛúÖ ˆ¢Ö¸ü ×»ÖÜÖ®ÖÖ ¿Öãºþ Ûú¸ü®Öê ÃÖê ¯ÖÆü»Öê, ¯ÖÏ¿®Ö ÛúÖ ÛÎú´ÖÖÓÛú †¾Ö¿µÖ ×»ÖÜÖë …  
• ‡ÃÖ ¯ÖÏ¿®Ö-¯Ö¡Ö ÛúÖê ¯ÖœÌü®Öê Ûêú ×»Ö‹ 15 ×´Ö®Ö™ü ÛúÖ ÃÖ´ÖµÖ ×¤üµÖÖ ÝÖµÖÖ Æîü … ¯ÖÏ¿®Ö-¯Ö¡Ö ÛúÖ ×¾ÖŸÖ¸üÞÖ ¯Öæ¾ÖÖÔÆËü®Ö ´Öë 10.15 ²Ö•Öê 

×ÛúµÖÖ •ÖÖµÖêÝÖÖ … 10.15 ²Ö•Öê ÃÖê 10.30 ²Ö•Öê ŸÖÛú ”ûÖ¡Ö Ûêú¾Ö»Ö ¯ÖÏ¿®Ö-¯Ö¡Ö ÛúÖê ¯ÖœÌëüÝÖê †Öî̧ ü ‡ÃÖ †¾Ö×¬Ö Ûêú ¤üÖî¸üÖ®Ö ¾Öê 
ˆ¢Ö¸ü-¯Öã×ÃŸÖÛúÖ ¯Ö¸ü ÛúÖê‡Ô ˆ¢Ö¸ü ®ÖÆüà ×»ÖÜÖëÝÖê …  

• 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. 

 

ÛúÖê›ü ®ÖÓ. 
Code No.  

     

99/1 
¯Ö¸üßõÖÖ£Öá ÛúÖê›ü ÛúÖê ˆ¢Ö¸ü-¯Öã×ÃŸÖÛúÖ Ûêú ´ÖãÜÖ-¯ÖéÂšü 
¯Ö¸ü †¾Ö¿µÖ ×»ÖÜÖë … 
Candidates must write the Code on 

the title page of the answer-book. 
 

 Series : GBM/1 

SET – 4 
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General Instructions : 

 (i)  All questions are compulsory. 

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

questions of three marks and five marks each. You have to attempt only one of 

the choices in such questions. Question paper contains four sections A, B, C and 

D. 

 (iii)  Questions number 1 to 6 are very short answer questions, carrying 1 mark each. 

 (iv)  Questions number 7 to 14 are short answer questions, carrying 2 marks each. 

 (v)  Questions number 15 to 25 are also short answer questions, carrying 3 marks 

each. 

 (vi)  Questions number 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. 

 
 

ÜÖÞ›ü – † 

SECTION – A  

 

1. ¯ÖÏÖÛéú×ŸÖÛú ÃÖ×²™ü×»Ö×ÃÖ®Ö ‹Ó•ÖÖ‡´Ö ×›ü™ü•Öí™ü ´Öë ×¾Ö Ó̧ü•ÖÛú «üÖ¸üÖ ÛîúÃÖê ×®Ö×ÂÛÎúµÖ ÆüÖê •ÖÖŸÖÖ Æîü ? 1   

 Natural form of subtilisin enzyme is inactivated by bleach in detergents. How ? 

 

2. ¯ÖÏÖÞÖß ÛúÖê×¿ÖÛúÖ ÃÖÓ¾Ö¬ÖÔ®Ö Ûúß ×ÛúÃÖ ×¾Ö×¿ÖÂ™ü ¾Öé×¨ü ¯ÖÏÖ¾ÖÃ£ÖÖ ´Öë ÛúÖê×¿ÖÛúÖ ÃÖÓÜµÖÖ “Ö¸ü‘ÖÖŸÖÖÓÛúß ºþ¯Ö ÃÖê ²ÖœÌü®Öê »ÖÝÖŸÖß Æîü ? 1   

 In which particular phase of growth of animal cell culture, the cell number begins to 

increase exponentially ?  

 

3. ²ÖîŒ™üß×¸üµÖÖ †Öî¸ü ¾ÖÖµÖ¸üÃÖ ÛúÖ ¾Öé×¨ü ¯ÖÏ×ŸÖºþ¯Ö ÛîúÃÖê ×³Ö®®Ö Æîü ?  1   

 Pattern of growth in bacteria is different from viruses. How ?  

 

4. ÃÖæõ´Ö•Öî¾ÖßµÖ ÛúÖê×¿ÖÛúÖ ÃÖÓ¾Ö¬ÖÔ ´Öë ¯ÖÏ³Öê¤ü ÛúÖ ¯Ö×¸ü¸üõÖÞÖ ŒµÖÖë ´ÖÆü¢¾Ö¯ÖæÞÖÔ Æîü ? 1   

 Why is strain preservation important in microbial cell culture ? 
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5. rDNA ŸÖÛú®ÖßÛúß ´Öë ²ÖÆãü³ÖÖÝÖß Œ»ÖÖêØ®ÖÝÖ Ã£Ö»Ö †£Ö¾ÖÖ ¯ÖÖê»Öß Ø»ÖÛú¸ü ¾ÖêŒ™ü¸ Ûúß ŒµÖÖ ˆ¯ÖµÖÖê×ÝÖŸÖÖ Æîü ?ü  1   

 In rDNA technology, what is the advantage of using vectors with polylinkers or 

multiple cloning sites ?  

 

6. ¯ÖÏÖê™üß®Ö ¸üÃÖÖµÖ®Ö–Ö “ÖÖÆüŸÖê Æïü ×Ûú ¯ÖÏÖê™üß®Ö Ûúß ÃÖÖ®¦üŸÖÖ ×®ÖÛúÖ»Ö®Öê Ûêú ×»Ö‹ 280 nm ¯Ö¸ü †¾Ö¿ÖÖêÂÖÞÖ ÛúÖ ×®ÖõÖÖ»Ö®Ö ×ÛúµÖÖ 

•ÖÖ‹ … ŒµÖÖë ?  1   

 Protein chemists prefer measuring absorbance of samples at 280 nm to estimate protein 

concentration. Why ? 

 

ÜÖÞ›ü – ²Ö 

SECTION – B 

7. ‹ŒÃÖ¯ÖÏêÃÖ®Ö ¾ÖêŒ™ü¸ü ŒµÖÖ Æîü ? ‡®Ö ¾ÖêŒ™ü̧ ü ´Öë ×ÛúÃÖ ¯ÖÏÛúÖ¸ü Ûêú ¾Ö¬ÖÔÛú ¯ÖÏµÖÖêÝÖ ×Ûú‹ •ÖÖ®Öê “ÖÖ×Æü‹ ? 2   

 What are expression vectors ? What kind of promoter should be used in such vectors ?  

 

8. ¯ÖÏ“Ö×»ÖŸÖ ŸÖ¸üßÛúÖë ÃÖê •Ö®Ö®Ö¦ü¾µÖ ÃÖÓ¸üõÖÞÖ Ûúß “ÖÖ¸ü Ûú×´ÖµÖÖÑ / ¯Ö×¸üÃÖß´ÖÖ‹Ñ ²ÖŸÖÖ‹ … 2   

 Germplasm conservation through the conventional methods has many limitations. Name 

any four. 

 

9. ÃÖãÛêú®¦üÛúßµÖ ¯ÖÏÖê™üß®ÖÖë Ûúß †×³Ö¾µÖ×ŒŸÖ Ûêú ×»Ö‹ ÃÖãÛêú®¦üßµÖ ÛúÖê×¿ÖÛúÖ†Öë ÛúÖê ¾Ö¸üßµÖŸÖÖ ¤üß •ÖÖŸÖß Æîü … ŒµÖÖë ? 2   

 Generally, eukaryotic hosts are preferred to express eukaryotic proteins. Why ?  

 

10. ÃÖÓ¸ü“Ö®ÖÖŸ´ÖÛú †Öî¸ü ÛúÖµÖÖÔŸ´ÖÛú •Öß®ÖÖê×´ÖÛúß Ûêú ²Öß“Ö †®ŸÖ¸ü ÃÖ´Ö—ÖÖ‡‹ … (ÛúÖê‡Ô 2 Ø²Ö¤ãü) 2   

 Differentiate between structural and functional genomics. (any 2 points) 

 

11. ¯ÖÏÖê™üß®Ö ´Öë ÆüÖ‡›ÒüÖê•Ö®Ö †Ö²ÖÓ¬Ö ×ÛúÃÖ ¯ÖÏÛúÖ¸ü ²Ö®ÖŸÖê Æîü †Öî̧ ü Ûú²Ö µÖÆü ÃÖ²ÖÃÖê †×¬ÖÛú ´Ö•ÖÌ²ÖæŸÖ ÆüÖêŸÖê Æî ? 2   

 How are Hydrogen bonds created in proteins and when are they strongest ? 

 

12. ¯ÖÏÖê™üß®Ö Ûêú ÛúÖî®Ö ÃÖê ¤üÖê ÝÖãÞÖ¬Ö´ÖÔ Æîü •ÖÖê ˆÃÖê ¿Öã¨ü Ûú¸ü®Öê Ûúß ŸÖÛú®ÖßÛú ×®Ö¬ÖÖÔ×¸üŸÖ Ûú¸ü®Öê ´Öë ×®ÖÞÖÖÔµÖÛú Æîü ? 2   

 Properties of proteins decide its purification scheme. Enlist any two such properties. 
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13. ®Öß“Öê ¤üß •ÖÖ ¸üÆüß ŸÖÖ×»ÖÛúÖ ´Öë ÜÖ¸ü¯ÖŸÖ¾ÖÖ¸ü ‹ȩ̂ îü×²Ö›üÖò×¯ÃÖÃÖ ŸÖ£ÖÖ ÆüÖê´ÖÖêÃÖê×¯Ö‹®ÃÖ ÛúÖ •Öß®ÖÖê´Ö ÃÖÖ‡•ÖÌ ŸÖ£ÖÖ ÛÎúÖê´ÖÖêÃÖÖê´ÖÖë ¾Ö         

•Öß®Ö Ûúß ÃÖÓÜµÖÖ‹Ñ ¤üß ÝÖµÖß Æïü :  2   

•Öß¾Ö ÛÎúÖế ÖÖêÃÖÖê´ÖÖë Ûúß ÃÖÓÜµÖÖ •Öß®ÖÖê´Ö ÃÖÖ‡•ÖÌ (bp) ³Ö×¾ÖÂµÖ Ûú×£ÖŸÖ •Öß®Ö 

‹ê¸îü×²Ö›üÖò×¯ÃÖÃÖ 5 15,70,00,000 25,498 

ÆüÖê´ÖÖêÃÖê×¯Ö‹®ÃÖ 23 3,00,00,00,000 25,000 

 ŸÖÖ×»ÖÛúÖ ÛúÖ Ã¯ÖÂ™üßÛú¸üÞÖ Ûú¸üŸÖê Æãü‹ ¤üÖê ¯ÖÏõÖêÞÖ ×®ÖÛúÖ×»Ö‹ … 

 Given below is a table of number of genes and chromosomes, and size of genome of 

two different organisms :  

Organism No. of Chromosomes Genome Size      

(bp) 

Predicted      

genes. 

Arabidopsis 5 15,70,00,000 25,498 

Homosapiens 23 3,00,00,00,000 25,000 

 Draw two inferences from the above table. 

 

14. •Öî¾Ö †ÞÖã†Öë Ûêú †ÓŸÖÝÖÔŸÖ ¯ÖÏÖê™üß®ÖÖë ´Öë †×¬ÖÛúŸÖ´Ö ÛúÖµÖÖÔŸ´ÖÛú ×¾Ö×¾Ö¬ÖŸÖÖ ¯ÖÖµÖß •ÖÖŸÖß Æîü … ŒµÖÖë ? 2   

 Among the biomolecules, why do proteins have the maximum diversity in functions ? 

 

ÜÖÞ›ü – ÃÖ 

SECTION – C 

 

15. ´Öê™üÖ•Öß®ÖÖê´Ö ŒµÖÖ Æîü ? ´Öê™üÖ•Öß®ÖÖê×´ÖÛú Ûêú ˆ¯ÖµÖÖêÝÖ ÃÖê ×ÛúÃÖ ¯ÖÏÛúÖ¸ü ®ÖµÖê ´ÖÖ‡ÛÎúÖê×²ÖµÖ»Ö ˆŸ¯ÖÖ¤ü ˆŸ¯Ö®®Ö ×ÛúµÖê •ÖÖ     

ÃÖÛúŸÖê Æïü ?   1 + 2   

 What is a metagenome ? How is metagenomics used to screen for novel microbial 

products ? 

 

16. •Öî¾Ö¯ÖÏÖîªÖê×ÝÖÛúß ´Öë ¯ÖÏ´ÖãÜÖ ŸÖß®Ö ÃÖã̧ üõÖÖ Ø“ÖŸÖÖ‹Ñ ŒµÖÖ-ŒµÖÖ Æïü ? ×»Ö×ÜÖ‹ …  3   

 Enlist three main concerns for safety aspects, specific to Biotechnology. 

 

17. (a) ¬ÖÖ¾ÖÛú ×¾Ö¿ÖÖ×ÜÖŸÖ ÀÖéÓÜÖ»ÖÖ †´Öß®ÖÖê †´»Ö Ûêú ¯ÖÏµÖÖêÝÖ ÃÖê †¯Ö®Öß õÖ´ÖŸÖÖ ÛîúÃÖê ²ÖœÌüÖ ÃÖÛúŸÖê Æîü ? 2 + 1 

 (b) •Öºþ¸üß (†×®Ö¾ÖÖµÖÔ) †´Öß®ÖÖê †´»Ö ŒµÖÖ Æîü ? 

 (a) How branched chain amino acids are useful for athletes ? 

 (b) What are essential amino acids ? 
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18. ÃÖ´Ö—ÖÖÛú¸ü ²ÖŸÖÖ‡‹ ×Ûú ‹êÝÖÏÖê²ÖîŒ™üß×¸üµÖ´Ö ŸµÖæ´Öß±êú×ÃÖµÖ®ÃÖ ÛúÖê ×ÛúÃÖ ¯ÖÏÛúÖ¸ü ¯ÖÖî¬ÖÖë ´Öë ×¾Ö•ÖÖŸÖßµÖ •Öß®Ö ÛúÖê ¯ÖÏ¾Öê¿Ö Ûú¸üÖ®Öê ´Öë 

¯ÖÏµÖãŒŸÖ ×ÛúµÖÖ •ÖÖ ÃÖÛúŸÖÖ Æîü ? 3 

 Describe how Agrobacterium tumefaciens can be used to introduce desired gene into 

plants. 

 

19. DNA ´ÖÖ‡ÛÎúÖê†¸êü ¯ÖÏµÖÖêÝÖ Ûêú ×ÃÖ¨üÖ®ŸÖ ‹¾ÖÓ ´ÖãÜµÖ “Ö¸üÞÖÖë ÛúÖê ÃÖ´Ö—ÖÖ‡‹ …  1 + 2 

   †£Ö¾ÖÖ 

 DNA ×“Ö¯Ö ŒµÖÖ Æîü ? µÖÆü ÛúÖµÖÖÔŸ´ÖÛú •Öß®ÖÖê×´ÖÛú ´Öë ÛîúÃÖê ˆ¯ÖµÖÖêÝÖß Æîü ? 

 Explain the principle and major steps of a DNA microarray experiment. 

                    OR 

 What are DNA chips ? How are they useful in functional genomics ? 

  

20. ¯ÖÏÖÞÖß ÛúÖê×¿ÖÛúÖ†Öë ÛúÖê ÃÖÖ´ÖÖ®µÖ ‡®ŒµÖæ²Öê™ü¸üÖë ´Öë ˆÝÖÖµÖê •ÖÖ®Öê Ûúß ²Ö•ÖÖµÖ CO2 ‡®ŒµÖæ²Öê™ü¸üÖë ´Öë ŒµÖÖë ˆÝÖÖµÖÖ •ÖÖŸÖÖ Æîü ? 3 

 Animal cell cultures are grown in CO2 incubators rather than regular ones. Why ?  

 

21. (a) ×®Ö¾Öê¿Öß ÃÖ×ÛÎúµÖÞÖ ŒµÖÖ ÆüÖêŸÖÖ Æîü ?  1 + 2 

 (b) ºþ¯ÖÖ®ŸÖ×¸üŸÖ •Öß¾ÖÖÞÖã ÛúÖê×¿ÖÛúÖ†Öë Ûêú ÃÛÎúßØ®ÖÝÖ Ûúß ¥ü¿µÖ ×¾Ö×¬Ö ÛúÖ ¾ÖÞÖÔ®Ö Ûú¸ëü …  

 (a) What is ‘Insertional Inactivation’ ? 

 (b) Describe a visual method of screening transformed bacterial cells. 

  

22. †Ö¸êüÜÖ Ûúß ÃÖÆüÖµÖŸÖÖ ÃÖê ‹Ûú ÃÖÓÆü×ŸÖ Ã¯ÖêŒ™ÒüÖê´Öß™ü¸ü Ûêú ×¾Ö×³Ö®®Ö ´ÖÆüŸ¾Ö¯ÖæÞÖÔ ³ÖÖÝÖÖë ÛúÖ ¾ÖÞÖÔ®Ö Ûúß×•Ö‹ … ¯ÖÏÖê™üß®ÖÖë Ûêú 

†¬µÖµÖ®Ö ´Öë ‡ÃÖÛúÖ ˆ¯ÖµÖÖêÝÖ ²ÖŸÖÖµÖë … 1½ + 1½  

 Describe the important parts of a mass spectrometer with diagram. Describe its use in 

study of proteins. 
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23. †Ö¸êüÜÖ Ûúß ÃÖÆüÖµÖŸÖÖ ÃÖê ¯Öã®ÖµÖÖì•Ö®Öß ¯»ÖÖ•ÖÌ×´Ö›ü ²Ö®ÖÖ®Öê Ûêú “Ö¸üÞÖ ¤ü¿ÖÖÔ‡‹ …  3 

 With the help of suitable diagram, describe major steps in making of a ‘recombinant 

plasmid. 

 

24. ²Öî“Ö †Öî¸ü ÃÖŸÖŸÖ ÃÖÓ¾Ö¬ÖÔ Ûêú ²Öß“Ö †®ŸÖ¸ü ²ÖŸÖÖ‡‹ …  3 

 Differentiate between batch and continuous culture. 

 

25. ÛúÖ¸üÞÖ (µÖ£ÖÖ£ÖÔ) ¤êüÛú¸ü ÃÖ´Ö—ÖÖ‡‹ :  1 + 1 + 1 

 (a) ÝÖÖê»›ü®Ö ¸üÖ‡ÃÖ, ÃÖÖ´ÖÖ®µÖ “ÖÖ¾Ö»Ö ÃÖê †×¬ÖÛú ¯ÖÖî×Â™üÛú Æîü … 

 (b) ÜÖÖª ¾ÖîŒÃÖß®Ö ¯Ö¸ü´¯Ö¸üÖÝÖŸÖ ¾ÖîŒÃÖß®ÖÖë Ûúß ŸÖã»Ö®ÖÖ ´Öë ²ÖêÆüŸÖ¸ü Æîü …  

 (c) ¯ÖÖî¬Öê Æü•ÖÖ¸üÖë ¸üÖÃÖÖµÖ×®ÖÛú †ÞÖã ²Ö®ÖÖ®Öê Ûêú ÃÖÃŸÖê ÛúÖ¸üÜÖÖ®Öê Æïü … 

 Justify the statements, giving reasons : 

 (a) Golden rice is nutritionally superior to normal rice. 

 (b) Edible vaccines are better than conventional vaccines. 

 (c) Plants are cheap chemical factories to produce thousands of chemical molecules. 

 

ÜÖÞ›ü – ¤ü 

SECTION – D 
 

26. ˆ¯ÖµÖãŒŸÖ †Ö ȩ̂üÜÖ Ûúß ÃÖÆüÖµÖŸÖÖ ÃÖê ÃÖî®ÝÖ¸ü×¾Ö×¬Ö «üÖ¸üÖ DNA †®ÖãÛÎú´ÖÞÖ ´Öë ×®Ö×ÆüŸÖ ×ÃÖ¨üÖÓŸÖ †Öî̧ ü “Ö¸üÞÖÖë Ûúß ¾µÖÖÜµÖÖ Ûú ȩ̈ü … 5  

 Explain with suitable diagram, the steps and principle involved in Sanger’s method of 

DNA sequencing. 

 

27. (a) ¤üÖ¡Öß ÛúÖê×¿ÖÛúÖ ÛúÖê †Ö×Þ¾ÖÛú ¸üÖêÝÖ ŒµÖÖë ÛúÆüÖ ÝÖµÖÖ Æîü ?  1 + 3 + 1 

 (b) ‡ÃÖ ¸üÖêÝÖ ÛúÖê ¯ÖÏµÖÖêÝÖ¿ÖÖ»ÖÖ ´Öë ¯ÖÆü“ÖÖ®Ö®Öê Ûúß ¯ÖÏ×ÛÎúµÖÖ ²ÖŸÖÖµÖê … 

 (c) ‡ÃÖ ŸÖÛú®ÖßÛú ÛúÖê ×ÛúÃÖ®Öê ×¾ÖÛú×ÃÖŸÖ ×ÛúµÖÖ ? 

 (a) Why is sickle cell anaemia called a molecular disease ? 

 (b) Describe the technique used to identify this disease in the laboratory. 

 (c) Who developed this technique ?   
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28. (a) •Ö®ŸÖã ÛúÖê×¿ÖÛúÖ†Öë ÛúÖ ÃÖÓ¾Ö¬ÖÔ®Ö Ûú¸üŸÖê ÃÖ´ÖµÖ pH ÛúÖê ‹Ûú ×®Ö¬ÖÖÔ×¸üŸÖ ÃŸÖ¸ü ¯Ö¸ü ²Ö®ÖÖµÖê ¸üÜÖ®Öê ÛúÖ ŒµÖÖ ´ÖÆü¢¾Ö Æîü ?   

 (b) †Ã£ÖÖµÖß pH ²Ö¤ü»Ö®Öê ÃÖê ÛúÖê×¿ÖÛúÖ ´Ö¸ü ÃÖÛúŸÖß Æîü, ÛîúÃÖê ? 

 (c) ‹Ûú ÃÖÓ¾Ö¬ÖÔ ´ÖÖ¬µÖ´Ö ´Öë pH ÛúÖ ÃŸÖ¸ ×ÛúÃÖ ¯ÖÏÛúÖ¸ü ×®Ö×¿“ÖŸÖ ÃŸÖ¸ü ¯Ö¸ü ²Ö®ÖÖ‹ ¸üÜÖÖ •ÖÖŸÖÖ Æîü ? 2 + 1 + 2 

        †£Ö¾ÖÖ 

 (a) ‹×¯Ö™üÖê¯Ö ŒµÖÖ ÆüÖêŸÖê Æïü ? 

 (b) ÆüÖ‡²ÖÎß›üÖê´ÖÖ ŸÖÛú®ÖßÛú ÃÖê ×ÛúÃÖ ¯ÖÏÛúÖ¸ü ‹ÛúŒ»ÖÖê®Öß ¯ÖÏ×ŸÖ¸üÖê¬Öß ¯ÖÏÖ¯ŸÖ Ûúß •ÖÖŸÖß Æîü ? ü 

 (c) ¤üÖê ×“Ö×ÛúŸÃÖÖ ÃÖÓ²ÖÓ¬Öß ‹ÛúŒ»ÖÖê®Öß ¯ÖÏ×ŸÖ¸üÖê¬Öß ÛúÖ ®ÖÖ´Ö ŸÖ£ÖÖ ˆ®ÖÛêú †®Öã̄ ÖÏµÖÖêÝÖ ²ÖŸÖÖ‹Ñ … 

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

 (b) How does even transient change in pH can lead to cell death ? 

 (c) How is the pH maintained in a culture media ? 

             OR 

 (a) What are epitopes ? 

 (b) Describe how hybridoma technology is used for producing monoclonal antibody. 

 (c) Enlist two therapeutic mAb, with their application. 

__________ 
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