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B.Sc. DEGREE EXAMINATION, APRIL 2026 

First Semester 

Biotechnology 

CELL AND MOLECULAR DEVELOPMENTAL BIOLOGY 

(CBCS – 2023 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10  2 = 20) 

Answer all questions. 

1. Differentiate prokaryotes and Eukaryotes 

 ¦÷µõPõ›÷¯õmkPÒ ©ØÖ® ³Põ›÷¯õmkPøÍ 
÷ÁÖ£kzx[PÒ. 

2. What is the significance of cell theory in biology? 

 E°›¯¼À ö\À ÷Põm£õmiß •UQ¯zxÁ® GßÚ? 

3. List the functions of Lysosomes. 

 ø»÷\õ÷\õ®PÎß ö\¯À£õkPøÍ £mi¯¼k[PÒ 

4. What are the functions of centrioles? 

 ö\ßm›÷¯õÀPÎß ö\¯À£õkPÒ GßÚ? 

5. Write the start and stop codons. 

 öuõhUP ©ØÖ® {Özu SÔ±kPøÍ GÊuÄ®. 

6. Name the subunits of prokaryotic RNA Polymerase 

 ¦÷µõPõ›÷¯õiU BºGßH £õ¼©÷µêß xønUSÊUPøÍ 
GÊxP. 
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7. Define mitosis. 

 ø©m÷hõ]øé Áøµ¯ÖUPÄ® 

8. What are secondary messengers? 

 Cµshõ® {ø» ö©ì÷\ßáº GÚÓõÀ GßÚ? 

9. What is the role of follicle cells in Oogenesis? 

 KöáÜ]êÀ ~snøÓ ö\ÀPÎß £[S GßÚ? 

10. What is Organogenesis? 

 BºP÷ÚõöáöÚ]ì GßÓõÀ GßÚ? 

 Part B  (5  5 = 25) 

Answer all questions, choosing either (a) or (b). 

11. (a) Outline the difference between the plant and animal 

cell. 

  uõÁµzvØS® Â»[S E°µqÂØS® EÒÍ 
Âzv¯õ\zøu ÷PõimkU Põmk[PÒ. 

Or 

 (b) List the three tenets of cell theory. 

  ö\À ÷Põm£õmiß ‰ßÖ ÷Põm£õkPøÍ 
£mi¯¼k[PÒ. 

12. (a) Write an essay on Golgi apparatus and secretion. 

  ÷PõÀQ EÖ¨¦ ©ØÖ® _µ¨¦ £ØÔ Pmkøµ GÊuÄ®. 

Or 

 (b) Explain the structure, composition and functions of 

microtubules. 

  ø©Q÷µõk¦Òì Aø©¨¦, P»øÁ ©ØÖ® 
ö\¯À£õkPøÍ ÂÍUPÄ®. 
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13. (a) Describe the elongation stages of prokaryotic 

transcription process. 

  ¦÷µõPõ›÷¯õmk iµõßìQ›¨åß ö\¯À•øÓ°ß 
}mi¨¦ {ø»PøÍ ÂÁ›UPÄ® 

Or 

 (b) Explain the initiation stage of the prokaryotic 

translation. 

  ¦÷µõPõ›÷¯õiU mµõßì÷»\ß xÁUP {ø»ø¯ 
ÂÍUSP. 

14. (a) Elaborate the various cell adhesion proteins. 

  £À÷ÁÖ ö\À JmkuÀ ¦µu[PøÍ Â›Ä£kzuÄ®. 

Or 

 (b) Discuss the components and importance of extra 

cellular matrix. 

  GUìmµõö\À¾»º ÷©m›Uêß TÖPÒ ©ØÖ® 
•UQ¯zxÁzøu¨ £ØÔ ÂÁõvUPÄ®. 

15. (a) Explain the mechanism of Spermatogenesis. 

  ìö£º©õ÷hõöáÛ]êß ÁÈ•øÓø¯ ÂÍUS[PÒ. 

Or 

 (b) Write a brief account of germ layers formation. 

  öá®÷»¯º E¸ÁõS® {ø»PøÍ ÂÍUS[PÒ. 

 Part C  (3  10 = 30) 

Answer any three questions. 

16. Sketch and explore the cellular organizations of 

prokaryotes.  

 ¦÷µõPõ›÷¯õmkPÎß ö\À¾»õº Aø©¨¦PøÍ Áøµ¢x 
Bµõ¯Ä®. 
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17. Explain in detail on internal organization of nucleus. 

 {³UÎ¯ì EÒ Aø©¨¦ £ØÔ Â›ÁõP ÂÍUS[PÒ. 

18. Highlight the salient features of Genetic Code.  

 ©µ£q SÔ±miß •UQ¯ A®\[PøÍ 
•ßÛø»¨£kzuÄ®. 

19. What is cell cycle? Elaborate various phases of mitotic cell 

division. 

 ö\À _ÇØ] GßÓõÀ GßÚ? ø©÷hõiU ö\À ¤›Âß 
£À÷ÁÖ Ai¨£øhPøÍ Â›Ä£kzuÄ®. 

20. Explain the types and stages of fertilization. 

 P¸zu›¨¤ß ÁøPPÒ ©ØÖ® {ø»PøÍ ÂÍUS[PÒ. 

———————— 
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B.Sc. DEGREE EXAMINATION, APRIL 2026 

First Semester 

Biotechnology 

FOOD AND NUTRITION 

(CBCS – 2023 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10  2 = 20) 

Answer all questions. 

1. Define Food. 

 EnøÁ Áøµ¯ÖUPÄ®. 

2. What is meant by health? 

 B÷µõUQ¯® GßÓõÀ GßÚ? 

3. Give any two rich sources of Vitamin C. 

 øÁmhªß ] {øÓ¢u EnÄPÎß Cµsk ‰»[PøÍ¨ 
£mi¯¼k[PÒ. 

4. Write any two important functions of water. 

 usp›ß Cµsk •UQ¯©õÚ ö\¯À£õkPøÍ GÊx[PÒ 

5. Define BMR. 

 BMR  Áøµ¯ÖUPÄ® 

6. Give the energy requirement of pregnant women. 

 Pº¨¤o¨ ö£sPÎß BØÓÀ ÷uøÁø¯U u¸P. 
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7. What is the nutritional significance of egg? 

 •møh°ß Fmha\zx •UQ¯zxÁ® GßÚ? 

8. Give two examples for food preservatives. 

 EnÄ¨ £õxPõ¨¤ØPõÚ Cµsk Euõµn[PøÍU u¸P. 

9. What is the basic principles of meal planning. 

 EnÄ vmhªh¼ß Ai¨£øhU öPõÒøPPÒ GßÚ? 

10. What would be an ideal breakfast menu for a athletic 

adolescent boy ? 

 J¸ uhPÍ Áõ¼£ ø£¯ÝUS ]Ó¢u Põø» EnÄ ö©Ý 
GxÁõP C¸US®? 

 Part B  (5  5 = 25) 

Answer all questions, choosing either (a) or (b). 

11. (a) Explain the units of energy. 

  BØÓÀ A»SPøÍ ÂÍUS[PÒ. 

Or 

 (b) Write a note on foods that act as immunoboosters. 

  C®³÷Úõ§ìhºPÍõP ö\¯À£k® EnÄPÒ £ØÔ¯ 
SÔ¨ø£ GÊx[PÒ. 

12. (a) Explain the deficiency diseases of Vitamin D. 

  øÁmhªß D Cß SøÓ£õk ÷|õ´PøÍ ÂÁ›UPÄ®. 

Or 

 (b) Give the physiological functions of Iron. 

  C¸®¤ß Eh¼¯À ö\¯À£õkPøÍ u¸P. 
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13. (a) What is meant by total energy requirement? 

Explain. 

  ö©õzu BØÓÀ ÷uøÁ GßÓõÀ GßÚ? ÂÍUPÄ®. 

Or 

 (b) How would you calculate the energy value of a 

protein food? 

  ¦µu EnÂß BØÓÀ ©v¨ø£ GÆÁõÖ PnUQkÁx? 

14. (a) Give a brief account on food additives. 

  EnÄ ÷\ºUøPPÒ £ØÔ _¸UP©õP TÖP. 

Or 

 (b) What are the different methods of food packaging? 

  EnÄ ÷£U÷Pâ[ £À÷ÁÖ •øÓPÒ GßÚ? 

15. (a) What are the objectives of meal planning? 

  EnÄ vmhªh¼ß ÷|õUP[PÒ GßÚ? 

Or 

 (b) Prepare a balanced diet for a preschool child. 

  J¸ £õ»º SÇ¢øuUS J¸ ^µõÚ EnøÁz 
u¯õ›UPÄ®. 

 Part C  (3  10 = 30) 

Answer any three questions. 

16. Discuss on nutritional status. 

 Fmha\zx {ø» £ØÔ ÂÁõvUPÄ®. 

17. Explain the functions of dietary fibers. 

 EnÄ CøÇPÎß ö\¯À£õkPøÍ ÂÍUS[PÒ. 
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18. What are the factors affecting BMR. 

 BMR I £õvUS® PõµoPÒ GßÚ? 

19. Discuss on food safety procedures. 

 EnÄ¨ £õxPõ¨¦ •øÓPøÍ¨ £ØÔ ÂÁõvUPÄ®. 

20. Create a balanced diet for adult male working as a 

laborer 

 J¸ öuõÈ»õÎ¯õP ÷Áø» ö\´²® Á¯x Á¢u 
BsPÐUS \©a^º EnøÁ E¸ÁõUPÄ® 

———————— 
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B.Sc. DEGREE EXAMINATION, APRIL 2026 

First Semester 

Biotechnology 

PUBLIC HEALTH AND HYGIENE 

(CBCS – 2023 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10  2 = 20) 

Answer all questions. 

1. What is meant by hygiene? 

 _Põuõµ® GßÓõÀ GßÚ? 

2. Give two examples for air borne diseases?  

 PõØÔÚõÀ £µÄ® ÷|õ´PÐUS Cµsk Euõµn[PøÍz 
u¸P. 

3. What is meant by anemia? 

 Cµzu÷\õøP GßÓõÀ GßÚ? 

4. Define goiter. 

 ÷Põ°mhøµ Áøµ¯ÖUPÄ®. 

5. Give any two examples communicable viral diseases. 

 öuõØÖ øÁµì ÷|õ´PÐUS H÷uÝ® Cµsk 
Euõµn[PøÍz u¸P. 

6. What is syphilis?  

 ]¤¼ì GßÓõÀ GßÚ? 

Sub. Code 
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7. List any two factors that cause coronary heart disease? 

 P÷µõÚ› Cu¯÷|õø¯ EshõUS® Cµsk PõµoPøÍ 
£mi¯¼hÄ®? 

8. What causes oral cancer? 

 Áõ´¦ØÖ ÷|õ´ GuÚõÀ HØ£kQÓx? 

9. Give the objective of WHO. 

 WHO Cß ÷|õUPzøu u¸P. 

10. What does UNICEF stands for? 

 UNICEF GøuU SÔUQÓx? 

 Part B  (5  5 = 25) 

Answer all questions, choosing either (a) or (b). 

11. (a) Give a brief note on radiation hazards.  

  PvºÃa_ A£õ¯[PÒ £ØÔ¯ _¸UP©õÚ SÔ¨ø£z 
u¸P. 

Or 

 (b) List out the steps to be taken for personal hygiene. 

  uÛ¨£mh _PõuõµzvØPõP GkUP ÷Ási¯ 
|hÁiUøPPøÍ £mi¯¼kP. 

12. (a) Illustrate the importance of dietary fibers. 

  EnÄ CøÇPÎß •UQ¯zxÁzøu ÂÍUPÄ®. 

Or 

 (b) Write a note on Kwashiorkar. 

  SÁõæ÷¯õºPº £ØÔ J¸ SÔ¨ø£ GÊxP. 
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13. (a) Explain the cause and symptoms of rabies and 

plague. 

  ÷µ¤ì ©ØÖ® ¤÷ÍU ÷|õ´UPõÚ Põµn[PÒ ©ØÖ® 
AÔSÔPøÍ ÂÍUSP. 

Or 

 (b) Explain sexually transmitted diseases with an 

example. 

  £õ¼¯À £µÄ® ÷|õ´PøÍ Euõµnzxhß ÂÍUSP. 

14. (a) Differentiate osteoporosis and osteoarthritis. 

  Bìi÷¯õ÷£õ÷µõ]ì ©ØÖ® RÀÁõuzøu 
÷ÁÖ£kzxP. 

Or 

 (b) Explain depression and its consequences. 

  ©Úa÷\õºÄ ©ØÖ® Auß ÂøÍÄPøÍ ÂÍUSP. 

15. (a) What are the functions of UNICEF? 

  UNICEF Cß ö\¯À£õkPÒ GßÚ? 

Or 

 (b) Present the key objectives of Indian Red Cross 

Society. 

  C¢v¯ ö\g]¾øÁ \[Pzvß •UQ¯ ÷|õUP[PøÍ 
•ßøÁUPÄ®. 

 Part C  (3  10 = 30) 

Answer any three questions. 

16. Discuss the impact of water borne disease on public 

health. 

 ö£õx _PõuõµzvÀ uspµõÀ £µÄ® ÷|õ´uõUP® £ØÔ 
ÂÁõvUPÄ®. 



S–2533 
 

  

  
4 

17. Classify foods based on its nutrient content. 

 EnÄPøÍ Auß Fmha\zvß Ai¨£øh°À 
ÁøP¨£kzuÄ®. 

18. Discuss about the need of health education in preventing 

communicable diseases. 

 öuõØÖ ÷|õ´PøÍz uk¨£vÀ _PõuõµU PÀÂ°ß 
AÁ]¯zøu¨ £ØÔ ÂÁõvUPÄ®. 

19. Elaborate on the types, symptoms and treatment of 

gastrointestinal disorders.  

 Cøµ¨ø£ ShÀ÷PõÍõÖPÎß ÁøPPÒ, AÔSÔPÒ ©ØÖ® 

 ]Qaø\ø¯ Â›ÁõPU TÖP. 

20. Explain the roles and responsibilities of WHO. 

 WHO Cß ö\¯À£õk ©ØÖ® ö£õÖ¨¦PøÍ ÂÍUSP. 

———————— 
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U.G. DEGREE EXAMINATION, APRIL 2026 

Biotechnology 

Allied – BIOINSTRUMENTATION 

(CBCS – 2023 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Section A  (10 × 2 = 20) 

Answer all questions. 

1. Define magnification. 

 ~s÷nõUQ E¸¨ö£¸UP® GßÓõÀ GßÚ? 

2. Define pH. 

 pH I Áøμ¯ÓUPÄ®. 

3. What is emission spectra? 

 Gªåß  ìö£Umμõ GßÓõÀ GßÚ? 

4. Mention any two applications of Mass spectroscopy. 

 ©õì ìö£Um÷μõì÷Põ¤°ß H÷uÝ® Cμsk 
£¯ß£õkPøÍU SÔ¨¤hÄ®. 

5. What is a chromatographic technique? 

 Ásn¨£iÄ¨ ¤›øP GßÓõÀ GßÚ? 

6. Mention the types of ion exchangers. 

 A¯ß £›©õØÔPÎß ÁøPPøÍU SÔ¨¤hÄ®. 

7. Mention any two uses of Radio isotopes. 

 ÷μi÷¯õ I÷\õ÷hõ¨¦PÎß H÷uÝ® Cμsk 
£¯ß£õkPøÍU SÔ¨¤hÄ®. 

Sub. Code 
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8. What is radioactivity? 

 Pv›¯UP® GßÓõÀ GßÚ? 

9. What is Svedberg coefficient? 

 Svedberg SnP® GßÓõÀ GßÚ? 

10. What is RCF? 

 RCF GßÓõÀ GßÚ? 

 Section B  (5 × 5 = 25) 

Answer all questions, choosing either (a) or (b) 

11. (a) Write about the components of pH meter. 

  pH «mh›ß TÖPøÍ¨ £ØÔ GÊuÄ®. 

Or 

 (b) Describe about the components of compound 
microscope. 

  Tmk JÎ ~s÷nõUQ TÖPøÍ¨ £ØÔ GÊuÄ®. 

12. (a) Explain about the principle and working of Atomic 
absorption spectrometer. 

  Aq EÔg_uÀ {Ó©õø» AAS ÷Põm£õkPÒ ©ØÖ® 
ö\¯À£õkPÒ £ØÔ ÂÁ›²[PÒ. 

Or 

 (b) Explain about the principle and working of NMR 
spectrometer. 

  Aq Põ¢u AvºÄ (NMR) ìö£Um÷μõì÷Põ¤ 
÷Põm£õkPÒ ©ØÖ® ö\¯À£õkPÒ £ØÔ 
ÂÁ›²[PÒ. 
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13. (a) Write the procedure for Thin layer chromatography. 

  ö©À¼¯ AkUS {Ó‰ºzu® |øh•øÓ £ØÔ 
GÊuÄ®. 

Or 

 (b) Write about the principle of SDS-PAGE. 

  SDS–PAGE ÷Põm£õkPÒ £ØÔ ÂÁ›²[PÒ. 

14. (a) Write a note on the principle of Scintillation 
counter. 

  ]si÷»åß PÄsh›ß ÷Põm£õkPÒ SÔzx 
FÔ¨¦ GÊx[PÒ. 

Or 

 (b) Explain about the applications of any five 
radioisotopes. 

  H÷uÝ® I¢x ÷μi÷¯õ I÷\õ÷hõ¨¦PÎß 
£¯ß£õkPÒ £ØÔ ÂÍUPÄ®. 

15.  (a) Explain about the density gradient centrifiguation. 

  Ahºzv \õ´Ä ø©¯¨£kzuÀ £ØÔ ÂÍUPÄ®. 

Or 

 (b) Discuss about the principles of ultracentrifuge. 

  AÀmμõ ö\ßm›L¤³âß öPõÒøPPøÍ¨ £ØÔ 
ÂÍUPÄ®. 

 Section C  (3 × 10 = 30) 

Answer any three questions. 

16. Explain about the components, working and applications 
of Phase contract microscope. 

 Pmh ©õÖ£õk ~s÷nõUQ°ß TÖPÒ, ÷Áø» ©ØÖ® 
£¯ß£õkPÒ £ØÔ ÂÍUPÄ®. 
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17. Explain about the principle, components, working and 
applications of UV VIS spectroscopy. 

 UV VIS ìö£Um÷μõì÷Põ¤°ß öPõÒøP, TÖPÒ, ÷Áø» 
©ØÖ® £¯ß£õkPÒ £ØÔ ÂÍUPÄ®. 

18. Explain about the principle, working and application of 
Gas Liquid Chromatography. 

 ÷Pì ¼UÂm S÷μõ©÷hõQμõL¤°ß öPõÒøP, ö\¯À£õk 
©ØÖ® £¯ß£õkPÒ £ØÔ ÂÍUPÄ®. 

19. Explain in detail about the Standard Operating 
Procedures for radioactive materials. 

 Pv›¯UP¨ ö£õ¸mPÐUPõÚ {ø»¯õÚ C¯UP •øÓPøÍ¨ 
£ØÔ Â›ÁõP ÂÍUPÄ®. 

20. Explain in detail about the types of rotors in 
centrifugation. 

 ø©¯Â»USPÎÀ _Ç¼PÎß ÁøPPÒ £ØÔ Â›ÁõP 
ÂÍ[S[PÒ. 

 
———————— 
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U.G. DEGREE EXAMINATION, APRIL 2026 

Biotechnology 

Allied – BIOINFORMATICS AND BIOSTATISTICS 

(CBCS – 2023 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Section A  (10  2 = 20) 

Answer all questions. 

1. Define biological database. 

 E°›¯À uµÄzuÍzøu Áøµ¯ÖUPÄ®. 

2. What is BLOSUM matrix? 

 BLOSUM ÷©m›Uì GßÓõÀ GßÚ? 

3. Name any four protein database. 

 H÷uÝ® |õßS ¦µu uµÄzuÍzvØS ö£¯›hÄ®. 

4. What is Ab initio protein prediction? 

 Ab initio ¦µu Aø©¨¦ •ßPo¨¦ GßÓõÀ GßÚ? 

5. What is a rooted phylogenetic tree? 

 ÷Á¹ßÔ¯ ø£÷»õöáÚiU ©µ® GßÓõÀ GßÚ? 

6. What is phylogenetic analysis? 

 ø£÷»õöáÚiU £S¨£õ´Ä GßÓõÀ GßÚ? 

7. What is arithmetic mean of a distribution? 

 Tmk \µõ\› GßÓõÀ GßÚ? 

Sub. Code 
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8. What is a histogram? 

 îì÷hõQµõ® GßÓõÀ GßÚ? 

9. What is the mode of a distribution? 

 •Pk GßÓõÀ GßÚ? 

10. Write the formula to calculate Karl Pearson coefficient of 

Skewness. 

 PõºÀ ¤¯º\ß SnPzvß ÁøÍøÁU PnUQkÁuØPõÚ 
`zvµzøu GÊuÄ®. 

 Section B  (5  5 = 25) 

Answer all questions, choosing either (a) or (b). 

11. (a) Explain about the protein structure database. 

  ¦µu Aø©¨¦ uµÄzuÍzøu¨ £ØÔ ÂÍUPÄ®. 

Or 

 (b) Write a short note on GenBank nucleic acid 

database. 

  GenBank {³UÎU Aª» uµÄzuÍzvÀ J¸ ]Ö 
SÔ¨ø£ GÊuÄ®. 

12. (a) Explain about comparative modeling in protein 

structure prediction. 

  ¦µuU Pmhø©¨¦ •ßPo¨¤À J¨¥mk ©õh¼[ 
£ØÔ ÂÍUPÄ®. 

Or 

 (b) Protein structure prediction is not a easy task-

justify the statement. 

  ¦÷µõmjß Pmhø©¨¦ •ßPo¨¦ GÎuõÚ £o 
AÀ»&AÔUøPø¯ {¯õ¯¨£kzuÄ®. 
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13. (a) Explain about any one phenetic method of 

phylogenetic tree construction. 

  Lø£÷»õöáÚiU ©µU Pmk©õÚzvß H÷uÝ® J¸ 
¤öÚiU •øÓø¯¨ £ØÔ ÂÍUPÄ®. 

Or 

 (b) Give an account on tools for phylogenetic analysis. 

  ø£÷»õöáÚiU £S¨£õ´ÂØPõÚ P¸ÂPÒ £ØÔ¯ 
PnUøPU öPõk[PÒ. 

14. (a) Write about the tabulation and parts of a table. 

  AmhÁøn°ß AmhÁøn ©ØÖ® £SvPÒ £ØÔ 
GÊuÄ®. 

Or 

 (b) Explain about the Pie diagram and its significance. 

  Ámh ÂÍUP¨£h® £PvPÒ £ØÔ GÊuÄ®. 

15.  (a) Explain about mean deviation and standard 

deviation. 

  \µõ\› Â»PÀ ©ØÖ® {ø»¯õÚ Â»PÀ £ØÔ 
ÂÍUS[PÒ. 

Or 

 (b) Calculate the median for the following data:  

10, 50, 30, 20, 40. 

  ¤ßÁ¸® uµÄUPõÚ Cøh{ø»¯ÍÄ PnUQhÄ® : 

  10, 50, 30, 20, 40.  

 Section C  (3  10 = 30) 

Answer any three questions. 

16. Explain in detail about FASTA algorithm. 

 L£õìhõ AÀPõ›u® £ØÔ Â›ÁõP ÂÍUPÄ®. 
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17. Elaborate the steps in homology modeling. 

 ÷íõ÷©õ»â ©õh¼[QÀ {ø»PøÍ Â›Ä£kzuÄ®. 

18. Explain in detail about phylogenetic analysis. 

 ø£÷»õöáÚiU £S¨£õ´Ä £ØÔ Â›ÁõP ÂÍUS[PÒ. 

19. Explain in detail about the various methods of data 

collections. 

 uµÄ ÷\P›¨¤ß £À÷ÁÖ •øÓPÒ £ØÔ Â›ÁõP 
ÂÍUPÄ®. 

20. Explain about the various measures of central tendency. 

 ø©¯¨÷£õUS AÍøÁPÒ £ØÔ ÂÍUPÄ®. 

———————— 
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B.Sc. DEGREE EXAMINATION, APRIL 2026 

Second Semester 

Biotechnology 

GENETICS 

(CBCS – 2023 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10  2 = 20) 

Answer all questions. 

1. Define Monohybrid Cross. 

 JØøÓ P»¨¤ÚU P»¨ø£ Áøµ¯ÖUPÄ®. 

2. What is Epistasis? 

 G¤ìhõêì GßÓõÀ GßÚ? 

3. What is linkage? 

 Cøn¨¦ GßÓõÀ GßÚ? 

4. Define Sex linked Inheritance. 

 £õ¼Úzxhß CønUP¨£mh ©µ¦›ø©ø¯ Áøµ¯ÖUPÄ®. 

5. Define Gene. 

 ©µ£qøÁ Áøµ¯ÖUPÄ®. 

6. Mention about sexduction. 

 ö\UìhU\ß £ØÔ SÔ¨¤hÄ®. 

7. List any two causes of DNA mutation. 

 i.Gß.H \kv©õØÓzvØPõÚ H÷uÝ® Cµsk Põµn[PøÍ 
£mi¯¼k[PÒ. 
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8. What is the role of DNA polymerase in DNA repair? 

 i.Gß.H £Êx£õº¨¤À i.Gß.H £õ¼©÷µêß £[S 
GßÚ?  

9. Note on Gene Frequency.  

 ©µ£q AvºöÁs £ØÔ¯ SÔ¨¦ ÁøµP.  

10. Define Eugenics. 

 ³öáÛUì & Áøµ¯ÖUPÄ®. 

 Part B  (5  5 = 25) 

Answer all questions, choosing either (a) or (b). 

11. (a) Write a Short a note on incomplete dominance. 

  •Êø©¯ØÓ BvUP® £ØÔ J¸ ]ÖSÔ¨¦ 
GÊx[PÒ. 

Or 

 (b) Discuss how gene interaction can be modified by the 

presence of lethal alleles. 

  ½uÀ AÀ½ÀPÒ C¸¨£uõÀ ©µ£q öuõhº¦ GÆÁõÖ 
©õØÔ¯ø©UP¨£h»õ® Gß£øu ÂÁõvUPÄ®. 

12. (a) Summarize the concept of linkage and list the 

factors that modify linkage. 

  Cøn¨¦ GßÓ P¸zøua _¸UP©õPU TÔ, 
Cøn¨ø£ ©õØÔ¯ø©US® PõµoPøÍ¨ 
£mi¯¼k[PÒ. 

Or 

 (b) Define coincidence and explain its relationship with 

interference. 

  ©µ£q uØö\¯À {PÌøÁ Áøµ¯Özx, ©µ£q 
SÖURmkhÚõÚ Auß öuõhºø£ ÂÍUS[PÒ. 
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13. (a) Outline Griffith's experiment. 

  Q›L¤zvß £›÷\õuøÚø¯ _¸UP©õPU TÖ[PÒ. 

Or 

 (b) Compare and contrast the mechanism of inducible 

and repressible operon. 

  yshUTi¯ ©ØÖ® AhUPUTi¯ K£µõÛß 

ö\¯À•øÓø¯ J¨¤mk ÷ÁÖ£kzx[PÒ. 

14. (a) Explain various types of point mutation. 

  £À÷ÁÖ ÁøP¯õÚ ¦ÒÎ \kv©õØÓzøu 

ÂÍUS[PÒ. 

Or 

 (b) Discuss the numerical and structural chromosomal 

aberrations with examples. 

  Gs ©ØÖ® Pmhø©¨¦ S÷µõ÷©õ÷\õ® ¤ÓÌa]PøÍ 

GkzxUPõmkPÐhß ÂÁõvUPÄ®. 

15. (a) What are the fundamental goals of population 

genetics? 

  ©UPÒöuõøP ©µ¤¯¼ß Ai¨£øh C»USPÒ 

¯õøÁ? 

Or 

 (b) Sketch the concept of Gene frequency and the 

factors affecting it. 

  ©µ£q AvºöÁs ©ØÖ® Aøu¨ £õvUS® 

PõµoPÎß P¸zøu ÂÍUSP. 
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 Part C  (3  10 = 30) 

Answer any three questions. 

16. State and explain Mendel's Law of Independent 

Assortment with the help of a dihybrid cross diagram. 

 C¸P»¨¤Ú SÖUS Áøµ£hzvß EuÂ²hß ö©sh¼ß 
_¯õwÚ ÁøP¨£kzuÀ Âvø¯U TÔ ÂÍUS[PÒ. 

17. Define crossing over – add a note on its types and 

mechanism and discuss its significance. 

 Qµõ][ KÁº & ø¯ Áøµ¯ÖUPÄ® & Auß ÁøPPÒ ©ØÖ® 
ÁÈ•øÓPÒ SÔzx J¸ SÔ¨ø£a ÷\ºzx Auß 
•UQ¯zxÁzøu¨ £ØÔ ÂÁõvUPÄ®. 

18. Elaborate on the different modes of bacterial 

recombination. 

 £õUj›¯õ ©Ö÷\ºUøP°ß £À÷ÁÖ •øÓPøÍ Â›ÁõPU 
TÖ[PÒ. 

19. Elucidate the various mechanisms that helps to repair 

the DNA. 

 i.Gß.HøÁ \›ö\´¯ EuÄ® £À÷ÁÖ ÁÈ•øÓPøÍ 
öuÎÄ£kzx[PÒ. 

20. Explain the Hardy-Weinberg principle, assumptions and 

its importance. 

 íõºi&öÁ°ßö£ºU öPõÒøP, P¸x÷PõÒPÒ ©ØÖ® Auß 
•UQ¯zxÁzøu ÂÍUS[PÒ. 

———————— 
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B.Sc. DEGREE EXAMINATION, APRIL 2026 

Second Semester 

Biotechnology 

ENVIRONMENT MANAGEMENT IN INDUSTRIES 

(CBCS – 2023 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10  2 = 20) 

Answer all of the following questions. 

1. Give the role of computer in drug designing. 

 ©¸¢x ÁiÁø©¨¤À PoÛ°ß £[øP ÂÍUSP. 

2. What is phylogenetics? 

 £›nõ© ©µ¤¯À GßÓõÀ GßÚ? 

3. Give difficulties in supply chain integration. 

 Â{÷¯õPa\[Q¼ J¸[Qøn¨¤À EÒÍ ]µ©[PøÍU 
öPõk[PÒ. 

4. How computer improves in the development of dairy 
industry? 

 £õÀöuõÈÀ ÁÍºa]°À PoÛ GÆÁõÖ ÷©®£kzxQÓx? 

5. What are the steps in contemporary agriculture 
marketing? 

 \©Põ» ÂÁ\õ¯ \¢øu¨£kzxu¼À EÒÍ £iPÒ GßÚ? 

6. Give some advantages of market research. 

 \¢øu Bµõ´a]°ß ]» |ßø©PøÍU TÖ[PÒ. 
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7. Write short notes on “hours of work” in working area 

 ÷Áø» ö\´²® £Sv°À “÷Áø» ÷|µ®” £ØÔ 
]ÖSÔ¨¦PøÍ GÊx[PÒ. 

8. What are the electricity hazards in working place? 

 ÷Áø» ö\´²® ChzvÀ ªß\õµ A£õ¯[PÒ GßÚ? 

9. What is industrial hygiene? 

 öuõÈÀxøÓ _Põuõµ® GßÓõÀ GßÚ? 

10. Define BEI (Biological Exposure Indices). 

 E°›¯À öÁÎ¨£õk SÔ±kPøÍ Áøµ¯ÖUPÄ®. 

 Part B  (5  5 = 25) 

Answer all the questions, choosing either (a) or (b). 

11. (a) Explain in detail the applications of computers in 

medical imaging and genomics. 

  ©¸zxÁ¨ £hö©kzuÀ ©ØÖ® ©µ£qÂ¯À 
xøÓPÎÀ PoÛPÎß £¯ß£õkPøÍ Â›ÁõP 
ÂÍUS[PÒ. 

Or 

 (b) Explain in detail the role of computers in drug 

design and phylogenetic. 

  ©¸¢x ÁiÁø©¨¦ ©ØÖ® E°›Ú £›nõ©U 
SÔ±mi¯À xøÓPÎÀ PoÛ°ß £[øP Â›ÁõP 
ÂÍUS[PÒ.  

12. (a) Briefly discuss billing and computerised accounting 

system. 

  Âø»¨£mi¯À ©ØÖ® PoÛ ©¯©õUP¨£mh 
PnUQ¯À •øÓø¯¨ £ØÔ _¸UP©õP ÂÁõvUPÄ®. 

Or 



S–2537 

  

  
3 

 (b) Write briefly about milk procurement and 
packaging. 

  £õÀ öPõÒ•uÀ ©ØÖ® ‰møh PmhÀ £ØÔ 
_¸UP©õP GÊx[PÒ. 

13. (a) Write about marketing strategies and marketing 
research analysis in agribusiness. 

  ÷ÁÍõs ÁoPzvÀ \¢øu¨£kzuÀ EzvPÒ ©ØÖ® 
\¢øu¨£kzuÀ Bµõ´a] £S¨£õ´Ä £ØÔ 
GÊx[PÒ. 

Or 

 (b) Describe about importance of decision making in 
contemporary agribusiness. 

  |ÃÚ ÷ÁÍõs ÁoPzvÀ •iöÁk¨£uß 
•UQ¯zxÁ® £ØÔ ÂÁ›UPÄ®. 

14. (a) Give details on safety managements in the working 
area. 

  £o¨£Sv°À £õxPõ¨¦ ÷©»õsø©PÒ SÔzu 
ÂÁµ[PøÍz uµÄ®. 

Or 

 (b) Explain in detail the radiation hazards in working 
place. 

  ÷Áø» ö\´²® ChzvÀ PvºÃa_ A£õ¯[PøÍ 
Â›ÁõP ÂÍUS[PÒ. 

15. (a) Describe about safety management system  
OHSAS-18000. 

  OHSAS-18000 £õxPõ¨¦ ÷©»õsø© Aø©¨¦ £ØÔ 
ÂÁ›UPÄ®. 

Or 

 (b) Explain briefly the role of recent science and 
engineering in improvement of occupational health. 

  öuõÈÀ\õº _Põuõµzøu ÷©®£kzxÁvÀ \«£zv¯ 
AÔÂ¯À ©ØÖ® ö£õÔ°¯¼ß £[øP _¸UP©õP 
ÂÍUS[PÒ. 
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 Part C  (3  10 = 30) 

Answer any three of the following questions. 

16. Describe in detail the simulation of biological systems 

and medical treatment optimisations. 

 E°›¯À Aø©¨¦PÎß E¸ÁP¨£kzxuÀ ©ØÖ® ©¸zxÁ 
]Qaø\ ÷©®£kzuÀPøÍ Â›ÁõP ÂÁ›UPÄ®. 

17. Elaborate about management information systems and 

supply chain integration. 

 ÷©»õsø© uPÁÀ Aø©¨¦PÒ ©ØÖ® Â{÷¯õPa\[Q¼ 
J¸[Qøn¨¦ £ØÔ Â›ÁõPU TÖ[PÒ.  

18. Give a detailed explanation of NABARD’s role in 

agriculture. 

 ÂÁ\õ¯zvÀ |£õºiß £[S £ØÔ¯ Â›ÁõÚ ÂÍUPzøu 
AÎUPÄ®. 

19. Explain in detail the biological and air qualityhazards in 

working place. 

 ÷Áø» ö\´²® ChzvÀ E°›¯À ©ØÖ® PõØÔß uµ 
A£õ¯[PøÍ Â›ÁõP ÂÍUS[PÒ. 

20. Explain in detail the first aid system and preventative 

measures in occupational health. 

 öuõÈÀ\õº _PõuõµzvÀ •u¾uÂ •øÓ ©ØÖ® uk¨¦ 
|hÁiUøPPøÍ Â›ÁõP ÂÍUS[PÒ. 

———————— 
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B.Sc. DEGREE EXAMINATION, APRIL 2026 
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Biotechnology 

ORGANIC FARMING AND HEALTH MANAGEMENT 

(CBCS – 2023 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10  2 = 20) 

Answer all questions. 

1. Write about principles of ecology. 

 `Ç¼¯¼ß öPõÒøPPøÍ¨ £ØÔ GÊx[PÒ. 

2. What are abiotic components? 

 E°µØÓ TÖPÒ GßÓõÀ GßÚ? 

3. What do you mean by Microbial compost? 

 ~sq°º Eµ® GßÓõÀ GßÚ? 

4. Define ring garden. 

 ÁøÍ¯z ÷uõmhzøu Áøµ¯ÖUPÄ®. 

5. Write about the transportation of organic farming. 

 P›© ÷ÁÍõsø©°ß ÷£õUSÁµzx £ØÔ GÊx[PÒ. 

6. What is the role of microenterprises in organic farming? 

 C¯ØøP ÂÁ\õ¯zvÀ ~s {ÖÁÚ[PÎß £[S GßÚ? 
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7. What is the dimension of health? 

 B÷µõUQ¯zvß £›©õn[PÒ GßÚ? 

8. What is the right to health? 

 B÷µõUQ¯zvØPõÚ E›ø© GßÚ? 

9. Give the healthy nutrients for athletic performance. 

 uhPÍ ö\¯ÀvÓÝUPõP B÷µõUQ¯©õÚ Fmha\zxUPøÍU 
öPõk[PÒ.  

10. Define Nutrition. 

 Fmha\zøu Áøµ¯ÖUPÄ®. 

 Part B  (5  5 = 25) 

Answer all questions, choosing either (a) or (b). 

11. (a) Write detail about the Ecosystem. 

  _ØÖa_ÇÀ Aø©¨¦ £ØÔ Â›ÁõP GÊx[PÒ. 

Or 

 (b) Explain about the Energy flow in the ecosystem. 

  _ØÖa`ÇÀ Aø©¨¤À BØÓÀ Kmh® £ØÔ 
ÂÍUS[PÒ. 

12. (a) Describe about the few medicinal herbs and 

culturing methods. 

  ]» ©¸zxÁ ‰¼øPPÒ ©ØÖ® \õS£i •øÓPøÍ¨ 
£ØÔ ÂÁ›UPÄ®. 

Or 

 (b) Write notes on Microbial compost. 

  ~sq°º Eµ® £ØÔ SÔ¨¦PÒ GÊx[PÒ. 
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13. (a) Discuss about the self help group involved in the 

organic farming. 

  C¯ØøP ÷ÁÍõsø©°À Dk£mkÒÍ _¯ EuÂUSÊ 
£ØÔ ÂÁõvUPÄ®. 

Or 

 (b) Explain about the sustainability of organic farming. 

  C¯ØøP ÷ÁÍõsø©°ß {ø»zußø© £ØÔ 
ÂÍUS[PÒ. 

14. (a) Write detail about the determinants of health. 

  B÷µõUQ¯zøu {ºn°US® PõµoPøÍ¨ £ØÔ 
ÂÍUS[PÒ. 

Or 

 (b) Write notes on PGS. 

  PGS £ØÔ SÔ¨¦PÒ GÊx[PÒ. 

15. (a) Write detail about sports related fitness. 

  ÂøÍ¯õmk öuõhº£õÚ EhØ£°Ø] £ØÔ Â›ÁõP 
GÊx[PÒ. 

Or 

 (b) Write down the nutrition for athlets. 

  ÂøÍ¯õmk ÃµºPÐUPõÚ Fmha\zøu GÊx[PÒ. 

 Part C  (3  10 = 30) 

Answer any three questions. 

16. Explain about the relationship between ecology and 
Environment.  

 `Ç¼¯À ©ØÖ® _ØÖa\Ç¾US Cøh°»õÚ EÓøÁ¨ £ØÔ 
ÂÍUS[PÒ.  

17. Describe about the process of composting. 

 Eµ©õUPÀ ö\¯À•øÓ £ØÔ ÂÁ›UPÄ®. 



S–2538 

  

  
4 

18. Describe about the economics of cultivation of organic 

farming.  

 P›© ÷ÁÍõsø© \õS£i°ß ö£õ¸Íõuõµ® £ØÔ 
ÂÁ›UPÄ®. 

19. What are the changing concepts of health? 

 B÷µõUQ¯® £ØÔ¯ ©õÔÁ¸® P¸zxUPÒ GßÚ? 

20. Give ten benefits of exercise. 

 EhØ£°Ø]°ß £zx |ßø©PøÍU TÖ[PÒ. 

———————— 
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IMMUNOLOGY AND IMMUNOTECHNOLOGY 
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Time : 3 Hours Maximum : 75 Marks 

 Part A  (10  2 = 20) 

Answer all of the following questions. 

1. What is the function of the spleen? 

 ©sp¼ß ö\¯À£õk GßÚ? 

2. Name the primary function of a B lymphocyte. 

 B ¼®÷£õø\miß •ußø© ö\¯À£õmøhU SÔ¨¤hÄ®. 

3. Define the term “epitope”. 

 “G¤÷hõ¨” GßÓ ö\õÀø» Áøµ¯ÖUPÄ®. 

4. Summarize the process by which an antigen triggers an 
immune response. 

 J¸ Bßiöáß ÷|õö¯vº¨¦ ©Öö©õÈø¯z ysk® 
ö\¯À•øÓø¯a _¸UP©õPU TÖ. 

5. Define the terms “antigen” and “antibody”. 

 “Bßiöáß” ©ØÖ® “Bßi£õi” GßÓ ö\õØPøÍ 
Áøµ¯ÖUPÄ®. 

6. What is agglutination? 

 vµmkuÀ GßÓõÀ GßÚ? 
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7. List the components of the classical pathway of 

complement system.  

 {µ¨¦ Aø©¨¤ß £õµ®£›¯ £õøu°ß TÖPøÍ¨ 
£mi¯¼k.  

8. Define cytokines.  

 ø\m÷hõøPßPøÍ Áøµ¯ÖUPÄ®. 

9. How does MHC influence immune responsiveness? 

 MHC ÷|õ´ Gvº¨¦ \Uvø¯ GÆÁõÖ £õvUQÓx?  

10. Explain the role of MHC class I molecules in antigen 

presentation.  

 Bßiöáß ÂÍUPUPõm]°À MHC ÁS¨¦ I 
‰»UTÖPÎß £[øP ÂÍUS. 

 Part B  (5  5 = 25) 

Answer all the questions, choosing either (a) or (b). 

11. (a) Explain the difference between a neutrophil and a 

macrophage. 

  {³m÷µõ¤À ©ØÖ® ÷©U÷µõ÷£ä Cøh÷¯ EÒÍ 
÷ÁÖ£õmøh ÂÍUS. 

Or 

 (b) Compare and contrast innate and acquired 

immunity. 

  EÒÍõº¢u ©ØÖ® ö£ØÓ ÷|õ´ Gvº¨¦ \Uvø¯ 
J¨¤mk ÷ÁÖ£kzx[PÒ. 

12. (a) Differentiate between polyclonal and monoclonal 

antibodies. 

  £õ¼S÷ÍõÚÀ ©ØÖ® ÷©õ÷ÚõS÷ÍõÚÀ 
Bßi£õiPøÍ ÷ÁÖ£kzx[PÒ. 

Or 
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 (b) Assess the importance of antibody affinity and 
avidity in immune responses. 

  ÷|õö¯vº¨¦ ©Öö©õÈPÎÀ Bßi£õi öuõhº¦ 
©ØÖ® wÂµzvß •UQ¯zxÁzøu ©v¨¤k. 

13. (a) Compare and contrast the different types of bonds 
involved in antigen-antibody interactions. 

  Bßiöáß&Bßi£õi öuõhº¦PÎÀ Dk£k® 
£À÷ÁÖ ÁøP¯õÚ ¤øn¨¦PøÍ J¨¤mk 
÷ÁÖ£kzx[PÒ. 

Or 

 (b) Analyze the advantages and disadvantages of 
ELISA and RIA. 

  ELISA ©ØÖ® RIA Cß |ßø©PÒ ©ØÖ® wø©PøÍ 
£S¨£õ´Ä ö\´. 

14. (a) Analyze the similarities and differences between the 
three complement pathways. 

  ‰ßÖ {µ¨¦ £õøuPÐUS Cøh°»õÚ JØÖø©PÒ 
©ØÖ® ÷ÁÖ£õkPøÍ £S¨£õ´Ä ö\´. 

Or 

 (b) Explain how vaccines stimulate the adaptive 
immune response. 

  uk¨§]PÒ uPÁø©¨¦ ÷|õ´ Gvº¨¦ \Uvø¯ 
GÆÁõÖ yskQßÓÚ Gß£øu ÂÍUS. 

15. (a) Differentiate between the cellular components 
involved in each of the 4 hypersensitivity reactions. 

  øí£ºö\ß]miÂmi GvºÂøÚPÎÀ 
JÆöÁõßÔ¾® Dk£k® ö\À¾»õº TÖPÐUS 
Cøh°À ÷ÁÖ£kzx. 

Or 

 (b) Evaluate the importance of HLA tissue typing in 
organ transplantation. 

  EÖ¨¦ ©õØÖ AÖøÁ ]Qaø\°À HLA v_ umha_ 
ö\´Áuß •UQ¯zxÁzøu ©v¨¤k. 
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 Part C  (3  10 = 30) 

Answer any three of the following questions. 

16. Assess the importance of each type of immune cell in 

maintaining immune homeostasis. 

 ÷|õö¯vº¨¦ ÷íõª÷¯õìhõ]øé £µõ©›¨£vÀ 
JÆöÁõ¸ ÁøP ÷|õö¯vº¨¦ ö\À¼ß •UQ¯zxÁzøu 
©v¨¤k. 

17. Evaluate the importance of antibody diversity in the 

immune system's ability to combat a wide range of 

pathogens. 

 £µ¢u AÍÂ»õÚ ÷|õ´UQ¸ªPøÍ Gvºzx¨ ÷£õµõk® 
÷|õö¯vº¨¦ ©sh»zvß vÓÛÀ Bßi£õi 
£ß•Pzußø©°ß •UQ¯zxÁzøu ©v¨¤k. 

18. Design an experimental setup for immunoelectrophoresis 

to identify specific proteins in a sample.  

 J¸ ©õv›°À SÔ¨¤mh ¦µu[PøÍ Aøh¯õÍ® Põn 
C®³÷Úõ G»Um÷µõ÷£õ÷µ]êØPõÚ J¸ £›÷\õuøÚ 
Aø©¨ø£ ÁiÁø©UPÄ®. 

19. Evaluate the use of cytokine inhibitors as therapeutic 

agents. 

 ]Qaø\ •PÁºPÍõP ø\m÷hõøPß uk¨£õßPÎß 
£¯ß£õmøh ©v¨¤k. 

20. Propose a novel diagnostic test to detect Type IV 

hypersensitivity reactions early.  

 ÁøP IV ªøP EnºvÓß GvºÂøÚPøÍ •ßTmi÷¯ 
PshÔ¯ J¸ ¦v¯ ÷|õ¯ÔuÀ ÷\õuøÚø¯ 
•ßö©õÈ²[PÒ. 

———————— 
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Biotechnology 

BIOTECHNOLOGY FOR SOCIETY 

(CBCS – 2023 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10  2 = 20) 

Answer all of the following questions. 

1. Write any few points about the importance of Silkworm 
breeding. 

 £mk¨¦Ê CÚ¨ö£¸UPzvß •UQ¯zxÁ® SÔzx. 
H÷uÝ® ]» SÔ¨¦PøÍ GÊx[PÒ. 

2. What are the basic requirements for growing mushrooms? 

 PõÍõßPøÍ ÁÍº¨£uØPõÚ Ai¨£øhz ÷uøÁPÒ GßÚ? 

3. Give the disadvantages of Rhizobium. 

 øµ÷\õ¤¯zvß wø©PøÍz u¸P. 

4. Note on Microbial Biopesticide. 

 ~sq°º E°› §a]UöPõÀ¼ £ØÔ¯ SÔ¨¦ GÊuÄ®. 

5. Give example for biodegradable plastics. 

 ©US® ¤ÍõìiUSPÐUS Euõµn® öPõk[PÒ. 

6. Give the harmful effects of bio weapons. 

 E°› B²u[PÎß w[S ÂøÍÂUS® ÂøÍÄPøÍz 
u¸P. 
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7. What is broad spectrum antibiotics? 

 £µ¢u {Ó©õø» ~sq°º Gvº¨¤PÒ GßÓõÀ GßÚ? 

8. Define Antibiotic resistance. 

 Bsi£¯õiU Gvº¨ø£ Áøµ¯ÖUPÄ®. 

9. Define Transgene. 

 iµõßìãøÚ Áøµ¯ÖUPÄ®. 

10. What is Flavr – Savr Tomato? 

 L¤÷ÍÁº & \Æº uUPõÎ GßÓõÀ GßÚ? 

 Part B  (5  5 = 25) 

Answer all the questions, choosing either (a) or (b). 

11. (a) Discuss in detail about the Products of Apiculture. 

  ÷uÜ ÁÍº¨¦ u¯õ›¨¦PÒ £ØÔ Â›ÁõP 
ÂÁõvUPÄ®. 

Or 

 (b) Describe the paddy straw mushroom cultivation in 

brief. 

  øÁU÷PõÀ PõÍõß \õS£iø¯ _¸UP©õP 
ÂÁ›UPÄ®. 

12. (a) Discuss the production of biofertilizer. Add a note on 

its advantages. 

  E°º Eµ EØ£zvø¯¨ £ØÔ ÂÁõvUPÄ®. Auß 
|ßø©PÒ SÔzx J¸ SÔ¨ø£a ÷\ºUPÄ®. 

Or 

 (b) Summarize the role of Bacillus thuringiensis in the 

pesticide industry. 

  §a]UöPõÀ¼z öuõÈ¼À ÷£]»ì x›g]ö¯ß]êß 
£[øPa _¸UP©õPU TÖ[PÒ. 
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13. (a) How micro organisms degrade plastics? Give 

examples. 

  ~sq°›PÒ ¤ÍõìiUøP GÆÁõÖ ]øuUQßÓÚ? 
Euõµn[PÒ öPõk[PÒ. 

Or 

 (b) Outline the impact of microorganisms in the 

synthesis of bio weapons. 

  E°› B²u[PÎß öuõS¨¤À ~sq°›PÎß 
uõUPzøu ÷PõimkU Põmk[PÒ. 

14. (a) Describe the sources and classification of antibiotics 

with suitable examples. 

  ~sq°º Gvº¨¤PÎß ‰»[PÒ ©ØÖ® 
ÁøP¨£õmøh ö£õ¸zu©õÚ GkzxUPõmkPÐhß 
ÂÁ›UPÄ®. 

Or 

 (b) Account on the mechanism of action of micro 

organisms in the development of antibiotic 

resistance. 

  ~sq°º Gvº¨¤PÎß ÁÍºa]°À ~sq°›PÎß 
ö\¯À£õmiß ÁÈ•øÓ £ØÔ _¸UP©õPU TÖ[PÒ. 

15. (a) Describe the genetic modification process used to 

create the Flavr Savr tomato. 

  L¤ÍõÁº \Áº uUPõÎø¯ E¸ÁõUP¨ 
£¯ß£kzu¨£k® ©µ£q ©õØÓ ö\¯À•øÓø¯ 
ÂÁ›UPÄ®. 

Or 

 (b) How is Golden Rice genetically modified, and what 

genes are involved? Add a note on its potential 

benefits. 

  ÷PõÀhß øµì GÆÁõÖ ©µ£q ©õØÓ¨£kQÓx, 
GßÚ ©µ£qUPÒ CvÀ Ah[S®? Auß 
\õzv¯©õÚ |ßø©PÒ £ØÔ¯ SÔ¨ø£a ÷\ºUPÄ®. 
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 Part C  (3  10 = 30) 

Answer any three of the following questions. 

16. Elaborate the role of biotechnology in silk worm rearing 

and give its applications. 

 £mk¨¦Ê ÁÍº¨¤À E°› öuõÈÀ~m£zvß £[øP 
Â›ÁõPU TÔ Auß £¯ß£õkPøÍU TÖ[PÒ. 

17. Detail the steps involved in cultivating Spirulina for SCP 

production, and discuss the uses of the product. 

 SCP EØ£zvUPõP ìø£¸¼ÚõøÁ ÁÍº¨£vÀ EÒÍ 
£iPøÍ Â›ÁõPU TÖ[PÒ, ÷©¾® u¯õ›¨¤ß 
£¯ß£õkPøÍ¨ £ØÔ ÂÁõvUPÄ®. 

18. Narrate the role of microorganisms in the biodegradation 

process. 

 E°›¯À ]øuÄ ö\¯À£õmiÀ ~sq°›PÎß £[øP 
ÂÁ›UPÄ®.  

19. Elucidate the penicillin production pathway from the 

source microorganism with neat illustration. 

 ‰» ~sq°›°¼¸¢x ö£ß]¼ß EØ£zv £õøuø¯ 
öuÎÁõÚ ÂÍUPzxhß öuÎÄ£kzx[PÒ. 

20. Evaluate the environmental impacts of Bt cotton 

cultivation. Discuss both the benefits and the potential 

risks. 

 Bt £¸zv \õS£i°ß _ØÖa_ÇÀ uõUP[PøÍ 
©v¨¤k[PÒ. |ßø©PÒ ©ØÖ® \õzv¯©õÚ A£õ¯[PÒ 
Cµsøh²® ÂÁõvUPÄ®. 

———————— 
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 Part A  (10  2 = 20) 

Answer all questions. 

1. What is the purpose of NCBI? 

 Gß]¤I°ß ÷|õUP® GßÚ? 

2. What is the difference between a primary and a 
secondary biological database? 

 •ußø© ©ØÖ® Cµshõ® {ø» E°›¯À uµÄzuÍzvØS 
GßÚ Âzv¯õ\®? 

3. Define Paralogues genes. 

 £µ÷»õPõì ©µ£qUPøÍ Áøµ¯ÖUPÄ®. 

4. What type of biological information can be stored in 
FASTA format? 

 £õìuõ ÁiÁzvÀ GßÚ ÁøP¯õÚ uPÁÀ ÷\ªUP 
•i²®? 

5. Name two common algorithms used for multiple 
Sequence alignment. 

 £» Á›ø\ ^µø©¨¦US¨ £¯ß£kzu¨£k® Cµsk 
ö£õxÁõÚ ÁÈ•øÓPÎß ö£¯ºPøÍU TÖ. 
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6. What is a node in a phylogenetic tree? 

 ø£÷»õöáÚiU ©µzvÀ J¸ •øÚ GßÓõÀ GßÚ? 

7. Define ―lead compound‖ in drug discovery. 

 ©¸¢x Psk¤i¨¤À •ßÚo ‰»UTÖ Gß£øu 
Áøµ¯ÖUPÄ®. 

8. What is rigid docking? 

 PiÚ©õÚ hõUQ[ GßÓõÀ GßÚ? 

9. What is a ―template‖ in the context of SWISS-MODEL? 

 SWISS-MODEL Cß `Ç¼À ―öh®¨÷Ím‖ GßÓõÀ GßÚ? 

10. What is the primary purpose of GENSCAN? 

 GENSCAN Cß •ußø© ÷|õUP® GßÚ? 

 Part B  (5  5 = 25) 

Answer all the questions, choosing either (a) or (b). 

11. (a) Explain the general importance of biological data 
bases. 

  E°›¯À uµÄzuÍ[PÎß ö£õxÁõÚ 
•UQ¯zxÁzøu ÂÍUSP. 

Or 

 (b) Discuss about metabolic pathway database. 

  ÁÍº]øu ©õØÓ £õøu uµÄzuÍzøu¨ £ØÔ 
ÂÁõvUPÄ®. 

12. (a) Discuss the scoring systems used in pairwise 
sequence alignment. 

  ÷áõiÁ›ø\ Á›ø\ ^µø©¨¤À £¯ß£kzu¨£k® 
©v¨ö£s •øÓPøÍ¨ £ØÔ ÂÁõvUPÄ®. 

Or 

 (b) Explain the components of a FASTA file. 

  L£õìhõ ÷Põ¨¤ß TÖPøÍ ÂÍUS[PÒ. 



S–2541 

  

  
3 

13. (a) Discuss the significance of phylogenetic analysis in 

evolutionary biology. 

  £›nõ© E°›¯¼À ø£÷»õöáÚiU £S¨£õ´Âß 
•UQ¯zxÁzøu¨ £ØÔ ÂÁõvUPÄ®. 

Or 

 (b) Explain the purpose and principles of the 

Needleman – Wunsch algorithm. 

  }iÀ÷©ß&Äßè ÁÈ•øÓ°ß ÷|õUP® ©ØÖ® 
öPõÒøPPøÍ ÂÍUS[PÒ. 

14. (a) Explain the process of creating a diverse chemical 

library. 

  £À÷ÁÖ Cµ\õ¯Ú ¡»Pzøu E¸ÁõUS® 
ö\¯À•øÓø¯ ÂÍUS[PÒ. 

Or 

 (b) Describe the scoring functions used in molecular 

docking. 

  ‰»UTÖ hõUQ[ £¯ß£kzu¨£k® ì÷Põ›[ 
ö\¯À£õkPøÍ ÂÁ›UPÄ®. 

15. (a) Discuss the role of secondary structure prediction 

tools in protein structure analysis. 

  ¦µu Pmhø©¨¦ £S¨£õ´ÂÀ Cµshõ® {ø» 
Pmhø©¨¦ •ßPo¨¦ P¸ÂPÎß £[øP¨ £ØÔ 
ÂÁõvUPÄ®. 

Or 

 (b) Describe the primary functions and capabilities of 

RasMol. 

  RasMol Cß •ußø© ö\¯À£õkPÒ ©ØÖ® 
vÓßPøÍ ÂÁ›UPÄ®. 
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 Part C  (3  10 = 30) 

Answer any three questions. 

16. Explain the detailed classification of biological database. 

 E°›¯À uµÄzuÍzvß Â›ÁõÚ ÁøP¨£kzuø» 
ÂÍUPÄ®. 

17. Explain the fundamental principles of BLAST and its 

significance in bioinformatics. 

 BLAST Cß Ai¨£øhU ÷Põm£õkPÒ ©ØÖ® E°º 
uPÁ¼¯¼À Auß •UQ¯zxÁzøu ÂÍUSP.   

18. Describe the process of constitution a polologenetic tree. 

 ø£÷»õöáÚiU ©µzøu E¸ÁõUS® ö\¯À•øÓø¯ 
ÂÁ›UPÄ®. 

19. Summaries the various steps involved in the drug design. 

 ©¸¢x ÁiÁø©¨¤À EÒÍ £À÷ÁÖ £iPøÍa _¸UP©õPU 
TÓÄ®. 

20. Explain the principles of homology modling and discuss 

their applications. 

 ÷íõ÷©õ»â ©õh¼[QØS ¤ßÚõÀ EÒÍ öPõÒøPPø» 
ÂÍUQ, AÁØÔß £¯ß£õkPøÍ¨ £ØÔ ÂÁõvUPÄ®. 

———————— 
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Time : 3 Hours Maximum : 75 Marks 

 Part A  (10  2 = 20) 

Answer all of the following questions. 

1. What is recombinant DNA? 

 ©Ö^µø©¨¦ iGßH GßÓõÀ GßÚ? 

2. List the four main tools used in recombinant DNA 

technology. 

 ©Ö^µø©¨¦ iGßH öuõÈÀ~m£zvÀ £¯ß£kzu¨£k® 

|õßS •UQ¯ P¸ÂPøÍ¨ £mi¯¼k[PÒ. 

3. What is a recombinant plasmid? 

 ©Ö^µø©¨¦ ¤Íõìªm GßÓõÀ GßÚ? 

4. Define the term chromosome walking. 

 S÷µõ÷©õ÷\õ® |øh£°Ø] GßÓ ö\õÀø» Áøµ¯ÖUPÄ®. 
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5. What is the basic principle of viral-mediated gene 

transfer? 

 øÁµì&©zv¯ìu ©µ£q £›©õØÓzvß Ai¨£øhU 

öPõÒøP GßÚ? 

6. Define a selectable marker and a reporter gene. 

 ÷uº¢öukUPUTi¯ ©õºUPº ©ØÖ® J¸ ›¨÷£õºmhº 

©µ£qøÁ Áøµ¯ÖUPÄ®. 

7. Name the key components of a gene expression vector. 

 ©µ£q öÁÎ¨£õk vø\¯Ûß •UQ¯ TÖPøÍU 

SÔ¨¤hÄ®. 

8. What does the acronym RFLP stand for? 

 RFLP GßÓ _¸UP® GøuU SÔUQÓx? 

9. What is the main ethical concern surrounding the use of 

recombinant DNA technology in medicine? 

 ©¸zxÁzvÀ ©Ö^µø©¨¦ iGßH öuõÈÀ~m£zøu¨ 

£¯ß£kzxÁøua _ØÔ²ÒÍ •UQ¯ ö|Ô•øÓ PÁø» 

GßÚ? 

10. List three different enzymes produced using genetically 

modified microorganisms for industrial applications. 

 ©µ£q ©õØÓ¨£mh ~sq°›PøÍ¨ £¯ß£kzv 

öuõÈÀxøÓ £¯ß£õkPÐUPõP EØ£zv ö\´¯¨£k® 

‰ßÖ öÁÆ÷ÁÖ ö|õvPøÍ¨ £mi¯¼k. 
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 Part B  (5  5 = 25) 

Answer all the questions, choosing either (a) or (b). 

11. (a) Explain in detail how a plasmid acts as a Vector. 

  ¤Íõìªm GÆÁõÖ J¸ vø\¯ÚõP ö\¯À£kQÓx 
Gß£øu Â›ÁõP ÂÍUS. 

Or 

 (b) Summarize the process of gene cloning. 

  ©µ£q S÷ÍõÛ[ ö\¯À•øÓø¯ _¸UP©õPU TÖ. 

12. (a) Compare and contrast positive and negative 

selection methods for screening recombinants. 

  ©Ö^µø©¨¦PøÍz vøµ°kÁuØPõÚ ÷|º©øÓ ©ØÖ® 
Gvº©øÓ ÷uºÄ •øÓPøÍ J¨¤mk ÷ÁÖ£kzx. 

Or 

 (b) Describe the key steps in constructing a cDNA 

library from a sample of eukaryotic cells. 

  ³Põ›÷¯õiU ö\ÀPÎß ©õv›°¼¸¢x cDNA 
¡»Pzøu E¸ÁõUSÁvÀ EÒÍ •UQ¯ £iPøÍ 
ÂÁ›UPÄ®. 

13. (a) Explain how a retrovirus vector integrates its 

genetic material into a host cell’s genome. 

  J¸ öµm÷µõøÁµì vø\¯ß Auß ©µ£q¨ 
ö£õ¸øÍ J¸ ÷íõìm ö\À¼ß ©µ£qÄhß 
GÆÁõÖ J¸[QønUQÓx Gß£øu ÂÍUS. 

Or 
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 (b) Differentiate between a selectable marker and a 

reporter gene by explaining their distinct purposes 

in a gene transfer experiment. 

  ©µ£q £›©õØÓ £›÷\õuøÚ°À AÁØÔß 
uÛzxÁ©õÚ ÷|õUP[PøÍ ÂÍUSÁuß ‰»® 
÷uº¢öukUPUTi¯ SÔ¨£õß ©ØÖ® J¸ AÔUøP 
©µ£qøÁ ÷ÁÖ£kzx. 

14. (a) Summarize the purpose of a promoter in gene 

expression. 

  ©µ£q öÁÎ¨£õmiÀ J¸ FUSÂ¨£õÍ›ß 
÷|õUPzøu _¸UP©õPU TÖ. 

Or 

 (b) Analyze the components of an expression vector to 

determine its suitability for expressing a foreign 

gene in a specific host. 

  J¸ SÔ¨¤mh ÷íõìiÀ J¸ öÁÎ|õmk 
©µ£qøÁ öÁÎ¨£kzxÁuØPõÚ Auß 
ö£õ¸zuzøu wº©õÛUP J¸ öÁÎ¨£õk vø\¯Ûß 
TÖPøÍ £S¨£õ´Ä ö\´. 

15. (a) Explain how recombinant DNA technology is used 

to produce a subunit vaccine. 

  xøn A»S uk¨§]ø¯ E¸ÁõUP ©Ö^µø©¨¦ 
iGßH öuõÈÀ~m£® GÆÁõÖ £¯ß£kzu¨£kQÓx 
Gß£øu ÂÍUS. 

Or 

 (b) Describe how recombinant DNA technology can be 

used to improve the efficiency of biofuel production. 

  E°› G›ö£õ¸Ò EØ£zv°ß ö\¯ÀvÓøÚ 
÷©®£kzu ©Ö^µø©¨¦ iGßH öuõÈÀ~m£zøu 
GÆÁõÖ £¯ß£kzu»õ® Gß£øu ÂÁ›UPÄ®. 
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 Part C  (3  10 = 30) 

Answer any three of the following questions. 

16. Analyze the potential advantages and disadvantages of 

using a selectable marker gene in a cloning experiment. 

 S÷ÍõÛ[ £›÷\õuøÚ°À ÷uº¢öukUPUTi¯ ©õºUPº 
©µ£qøÁ¨ £¯ß£kzxÁuß \õzv¯©õÚ |ßø©PÒ 
©ØÖ® wø©PøÍ £S¨£õ´Ä ö\´. 

17. Design a flow chart illustrating the process of building a 

genomic DNA library.  

 J¸ ©µ£q i.Gß.H ¡»Pzøu E¸ÁõUS® ö\¯À•øÓø¯ 
ÂÍUS® J¸ £õ´Ä ÂÍUP¨£hzøu ÁiÁø©UPÄ®, 

18. Evaluate the pros and cons of electroporation compared to 

chemical methods like calcium phosphate precipitation. 

Consider factors such as efficiency, cell viability, and 

technical complexity. 

 PõÀ]¯® £õì÷£m ©øÇ¨ö£õÈÄ ÷£õßÓ ÷Áv°¯À 
•øÓPÐhß J¨¤k®÷£õx ªß•øÚ¨¦ •øÓ°ß 
|ßø© wø©PøÍ ©v¨¤k[PÒ. ö\¯ÀvÓß, ö\À 
|®£Pzußø© ©ØÖ® öuõÈÀ~m£ ]UP»õÚ ußø© 
÷£õßÓ PõµoPøÍU PÁÛ²[PÒ. 

19. Defend the use of a specific host organism, like E.coli, for 

the large-scale production of a therapeutic protein. What 

criteria are most important for your evaluation? 

 ]Qaø\ ¦µuzvß ö£›¯ AÍÂ»õÚ EØ£zvUS D. ÷Põø» 
÷£õßÓ J¸ SÔ¨¤mh ÷íõìm E°›Úzvß 
£¯ß£õmøh¨ £õxPõUPÄ®. E[PÒ ©v¨¥miØS GßÚ 
AÍÄ÷PõÀPÒ ªP •UQ¯©õÚøÁ? 
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20. Evaluate the safety concerns of using genetically 

engineered organisms in industrial processes. What 

regulatory measures should be in place to ensure a safe 

work environment and prevent accidental release into the 

ecosystem? 

 öuõÈÀxøÓ ö\¯À•øÓPÎÀ ©µ£q ©õØÓ¨£mh 
E°›Ú[PøÍ¨ £¯ß£kzxÁuß £õxPõ¨¦ PÁø»PøÍ 
©v¨¤k[PÒ. £õxPõ¨£õÚ £oa`Çø» EÖv 
ö\´ÁuØS® _ØÖa`ÇÀ Aø©¨¤À uØö\¯»õP 
öÁÎ°h¨£kÁøuz uk¨£uØS® GßÚ JÊ[S•øÓ 
|hÁiUøPPÒ C¸UP ÷Ásk®? 

———————— 
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 Part A  (10  2 = 20) 

Answer all questions. 

1. Define bioreactor and write any two applications. 

 E°›¯UP Eø» Gß£øu Áøµ¯Özx H÷uÝ® Cµsk 
£¯ß£õkPøÍ GÊx[PÒ? 

2. Mention the scope of bioprocess technology. 

 E°›a ö\¯À•øÓ öuõÈÀ~m£zvß ÷|õUPzøuU 
SÔ¨¤hÄ®. 

3. Define fermentation process. 

 ö|õvzuÀ ö\¯À•øÓø¯ Áøµ¯ÖUPÄ®. 

4. What is aerobic fermentation? 

 H÷µõ¤U ö|õvzuÀ GßÓõÀ GßÚ? 

5. Define flocculation. 

 IL¨÷ÍõUS÷»åøÚ Áøµ¯ÖUPÄ®. 

6. Define filtration and write the types of filtration methods 
used in downstream processing. 

 ÁiPmkuø» Áøµ¯Özx, RÌ{ø» ö\¯»õUPzvÀ 
£¯ß£kzu¨£k® ÁiPmkuÀ •øÓPÎß ÁøPPøÍ 
GÊx[PÒ. 
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7. Name any two commercially produced enzymes. 

 ÁoP Ÿv¯õP EØ£zv ö\´¯¨£k® H÷uÝ® Cµsk 
ö|õvPÎß ö£¯ºPøÍU TÖ[PÒ. 

8. Define SCP. 

 SCP&I Áøµ¯ÖUPÄ®. 

9. Define pasteurization. 

 £õìkøµ÷\åøÚ Áøµ¯ÖUPÄ®. 

10. Differentiate curd and yogurt. 

 u°¸US® ÷¯õPºmkUS® Cøh÷¯ EÒÍ Âzv¯õ\® 
GÊx[PÒ. 

 Part B  (5  5 = 25) 

Answer all questions, choosing either (a) or (b). 

11. (a) Explain the functions of key accessories in a typical 
bioreactor. 

  E°› Eø»°ß •UQ¯ xønUP¸ÂPÎß 
ö\¯À£õkPøÍ ÂÍUS[PÒ. 

Or 

 (b) Describe the history and scope of bioprocess 
technology. 

  E°›a ö\¯À•øÓ öuõÈÀ~m£zvß Áµ»õÖ ©ØÖ® 
÷|õUPzøu ÂÁ›UPÄ®. 

12. (a) Describe the major parameters need to be monitored 
and controlled in fermentation processes. 

  ö|õvzuÀ ö\¯À•øÓPÎÀ PsPõoUP¨£mk 
Pmk¨£kzu ÷Ási¯ •UQ¯ AÍÄ¸UPøÍ 
ÂÁ›UPÄ®. 

Or 

 (b) Discuss the key factors to consider for scale up the 
bioreactors. 

  E°› Eø»PøÍ AÍÂkÁuØS P¸zvÀ 
öPõÒÍ÷Ási¯ •UQ¯ PõµoPøÍ¨ £ØÔ 
ÂÁõvUPÄ®. 
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13. (a) List the main steps involved in downstream 

processing. 

  RÌ{ø» ö\¯»õUPzvÀ EÒÍ •UQ¯ £iPøÍ 
£mi¯¼k[PÒ. 

Or 

 (b) Discuss the cell disruption techniques involved in 

recovering intracellular products. 

  E°µqUPÐUSÒ ö£õ¸mPøÍ «möhk¨£vÀ EÒÍ 
ö\À ^ºSø»Ä ~m£[PøÍ¨ £ØÔ ÂÁõvUPÄ®. 

14. (a) Discuss about the production of microbial enzymes 

and its applications. 

  ~sq°º ö|õvPÎß EØ£zv ©ØÖ® Auß 
£¯ß£õkPÒ £ØÔ ÂÁõvUPÄ®. 

Or 

 (b) Outline the steps involved in production of anyone 

organic acids and its applications. 

  P›© Aª»[PÎß EØ£zv ©ØÖ® Auß 
£¯ß£õkPÎÀ EÒÍ £iPøÍ ÷PõimkU Põmk. 

15. (a) Write a short note on the preparation of bakery 

products. 

  ÷£UP› ö£õ¸mPÒ u¯õ›¨£x £ØÔ J¸ ]Ö SÔ¨¦ 
GÊx[PÒ. 

Or 

 (b) Explain the role of probiotics and its function in food 

technology. 

  EnÄ öuõÈÀ~m£zvÀ ¦÷µõ£¯õiUSPÎß £[S 
©ØÖ® Auß ö\¯À£õmøh ÂÍUS[PÒ. 
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 Part C  (3  10 = 30) 

Answer any three of the following questions. 

16. Summarize the types of reactors and mention its 

applications. 

 E°›¯UP Eø»PÎß ÁøPPøÍa _¸UP©õPU TÔ 
AÁØÔß £¯ß£õkPøÍU SÔ¨¤hÄ®. 

17. Discuss in detail the various techniques used for the 

immobilization of enzymes and its applications. 

 ö|õvPøÍ Aø\¯õ©À ö\´ÁuØS® Auß 
£¯ß£õkPÐUS® £¯ß£kzu¨£k® £À÷ÁÖ ~m£[PøÍ 
Â›ÁõP ÂÁõvUPÄ®. 

18. Summarize the product finishing methods involved in 

downstream processing. 

 RÌ{ø» ö\¯»õUPzvÀ EÒÍ u¯õ›¨¦ •izuÀ 
•øÓPøÍ _¸UP©õPU TÖ[PÒ. 

19. Explain in detail the process involved in the production of 

alcoholic beverages. 

 ©x£õÚ[PÎß EØ£zv°À EÒÍ ö\¯À•øÓø¯ Â›ÁõP 
ÂÍUS[PÒ. 

20. Discuss in detail the procedures involved in the 

production of various milk products. 

 £À÷ÁÖ £õÀ ö£õ¸mPÎß EØ£zv°À EÒÍ 
|øh•øÓPøÍ Â›ÁõP ÂÁõvUPÄ®. 

———————— 
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 Part A  (10  2 = 20) 

Answer all questions. 

1. What is meant by adulteration? 

 P»¨£h® GßÓõÀ GßÚ? 

2. Name any four common adulterants. 

 H÷uÝ® |õßS ö£õxÁõÚ P»¨£h¨ ö£õ¸ÒPøÍU 
SÔ¨¤hÄ®? 

3. What is DDT? 

 DDT GßÓõÀ GßÚ? 

4. Name any four chemical poisons. 

 H÷uÝ® |õßS Cµ\õ¯Ú Âå[PÎß ö£¯ºPøÍU 
SÔ¨¤hÄ®. 

5. What is saccharin? 

 \õUP›ß GßÓõÀ GßÚ? 

6. Name the leavening agents. 

 ¦Î¨¦¨ ö£õ¸mPøÍU SÔ¨¤hÄ®. 
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7. What is meant by beverages? 

 £õÚ[PÒ GßÓõÀ GßÚ? 

8. Give the adverse effect of alcohol addiction. 

 ©x¨£ÇUPzvß £õuP©õÚ ÂøÍøÁU TÖP. 

9. What is PUFA? 

 PUFA GßÓõÀ GßÚ? 

10. What is saponification? 

 Saponification GßÓõÀ GßÚ? 

 Part B  (5  5 = 25) 

Answer all questions, choosing either (a) or (b). 

11. (a) Explain the types of food. 

  EnÄ ÁøPPøÍ ÂÍUSP. 

Or 

 (b) Give a brief account on food contamination. 

  EnÄ ©õ_£õk £ØÔ J¸ _¸UP©õÚ ÂÍUPzøu 

öPõk[PÒ. 

12. (a) Write a note on natural toxins. 

  C¯ØøP |a_PÒ £ØÔ J¸ SÔ¨¦ GÊx[PÒ. 

Or 

 (b) Explain BHC. 

  BHC ÂÍUPÄ®. 
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13. (a) Explain about food colours with an example. 

  EnÄ {Ó[PøÍ¨ £ØÔ J¸ Euõµnzxhß 
ÂÍUS[PÒ. 

Or 

 (b) Explain briefly on yeast used in baking. 

  ÷£UQ[QÀ £¯ß£kzu¨£k® Dìm £ØÔ _¸UP©õP 
ÂÍUSP. 

14. (a) Write about soft beverages. 

  ö©ß £õÚ[PÒ £ØÔ GÊxP. 

Or 

 (b) Explain alcoholic hepatitis. 

  BÀPíõÀ öí£øhiøé ÂÍUSP. 

15. (a) Differentiate saturated and unsaturated fats. 

  {øÓÄØÓ ©ØÖ® {øÓÄÓõ öPõÊ¨¦PøÍ 
÷ÁÖ£kzx[PÒ. 

Or 

 (b) What is meant by RM value? Explain. 

  RM ©v¨¦ GßÓõÀ GßÚ? ÂÍUPÄ®. 

 Part C  (3  10 = 30) 

Answer any three questions. 

16. Explain the methods of detection of adulteration in foods. 

 EnÄ¨ ö£õ¸mPÎÀ P»¨£hzøuU PshÔ²® •øÓPøÍ 
ÂÍUS[PÒ. 

17. Describe the advantages and disadvantages of pesticides. 

 §a]UöPõÀ¼PÎß |ßø©PÒ ©ØÖ® wø©PøÍ 
ÂÁ›UPÄ®. 



S–2544 

  

  
4 

18. Explain about food additives. 

 EnÄ ÷\ºUøPPÒ £ØÔ ÂÍUS[PÒ. 

19. Discuss on carbonated drinks. 

 Põº£÷ÚØÓ¨£mh £õÚ[PÒ £ØÔ ÂÁõvUPÄ®. 

20. Determine the following  

 (a)  RM value  

 (b)  Iodine value. Give their significance. 

 ¤ßÁ¸ÁÚÁØøÓz wº©õÛUPÄ®  

 (A) RM ©v¨¦  

 (B) A÷¯õiß ©v¨¦.  

 AÁØÔß •UQ¯zxÁzøuU öPõk[PÒ. 

———————— 



  

S–2545   

B.Sc. DEGREE EXAMINATION, APRIL 2026 

Fourth Semester 

Biotechnology 

GLOBAL CLIMATE CHANGE 

(CBCS – 2023 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10  2 = 20) 

Answer all questions. 

1. Define global environmental change. 

 E»PÍõÂ¯ _ØÖa`ÇÀ ©õØÓzøu Áøµ¯ÖUPÄ®. 

2. What is the Kyoto Protocol? 

 Q÷¯õm÷hõ ö|Ô•øÓ GßÓõÀ GßÚ? 

3. What is the stratospheric ozone layer and why is it 
important? 

 AkUS ©sh» J÷\õß AkUS GßÓõÀ GßÚ, Ax Hß 
•UQ¯©õÚx? 

4. Mention any two causes of ozone layer depletion. 

 K÷\õß £h»® ]øuÁuØPõÚ H÷uÝ® Cµsk 
Põµn[PøÍU SÔ¨¤hÄ®. 

5. Define climate change. 

 Põ»{ø» ©õØÓzøu Áøµ¯ÖUPÄ®. 

6. What is the greenhouse effect? 

 QŸßíÄì ÂøÍÄ GßÓõÀ GßÚ? 
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7. What is eutrophication? 

 ³m÷µõL¤÷Påß GßÓõÀ GßÚ? 

8. Name two trace elements commonly found in atmospheric 

deposition. 

 ÁÎ©sh» £iÄPÎÀ ö£õxÁõPU Põn¨£k® Cµsk 
_Ák TÖPøÍU SÔ¨¤hÄ®. 

9. List any two harmful effects of acid rain on plants. 

 Aª» ©øÇ¯õÀ uõÁµ[PÐUS HØ£k® H÷uÝ® Cµsk 
w[S ÂøÍÂUS® ÂøÍÄPøÍ £mi¯¼k[PÒ. 

10. Mention two major pollutants responsible for acid rain. 

 Aª» ©øÇUS Põµn©õÚ Cµsk •UQ¯ 
©õ_£kzvPøÍU SÔ¨¤hÄ®. 

 Part B  (5  5 = 25) 

Answer all questions, choosing either (a) or (b). 

11. (a) Discuss the key features and goals of the UNFCCC. 

  UNFCCC Cß •UQ¯ A®\[PÒ ©ØÖ® 
SÔU÷PõÒPøÍ¨ £ØÔ ÂÁõvUPÄ®. 

Or 

 (b) Explain the major causes and consequences of 

global environmental change. 

  E»PÍõÂ¯ _ØÖa`ÇÀ ©õØÓzvß •UQ¯ 
Põµn[PÒ ©ØÖ® ÂøÍÄPøÍ ÂÍUS[PÒ. 

12. (a) How does increased UV radiation affect human 

health and skin? 

  AvP›zu UV PvºÃa_ ©Ûu B÷µõUQ¯zøu²® 
\¸©zøu²® GÆÁõÖ £õvUQÓx? 

Or 
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 (b) Discuss the degradation of materials due to 

increased UV-B exposure. 

  AvP›zu UV-B öÁÎ¨£õk Põµn©õP ö£õ¸mPÎß 
]øuøÁ¨ £ØÔ ÂÁõvUPÄ®. 

13. (a) How does climate change affect natural vegetation 

and biodiversity?  

  Põ»{ø» ©õØÓ® C¯ØøP uõÁµ[PÒ ©ØÖ® 
£À¾°›¯ø» GÆÁõÖ £õvUQÓx? 

Or 

 (b) Discuss the impact of climate change on agriculture 

and food security. 

  ÂÁ\õ¯® ©ØÖ® EnÄ¨ £õxPõ¨¤À Põ»{ø» 
©õØÓzvß uõUPzøu¨ £ØÔ ÂÁõvUPÄ®. 

14. (a) Describe the process of eutrophication and its 

ecological consequences. 

  ÁÎ©sh»zvÀ Fmha\zxUPÒ ©ØÖ® _ÁkTÖPÒ 
AvP©õP £iÁuØPõÚ Põµn[PøÍ ÂÍUS[PÒ. 

Or 

 (b) Compare the past and present scenarios of 

atmospheric deposition in industrial regions. 

  öuõÈÀxøÓ £SvPÎÀ ÁÎ©sh» £iÄPÎß 
Ph¢u Põ» ©ØÖ® uØ÷£õøu¯ Põm]PøÍ J¨¤kP. 

15. (a) Explain the formation of acid rain and its chemical 

basis. 

  Aª» ©øÇ E¸ÁõÁøu²® Auß ÷Áv°¯À 
Ai¨£øhø¯²® ÂÍUS[PÒ. 

Or 

 (b) Discuss how acid rain affects aquatic ecosystems 

and biodiversity. 

  Aª» ©øÇ }ºÁõÌ _ØÖa`ÇÀ Aø©¨¦PÒ ©ØÖ® 
£À¾°›¯ø» GÆÁõÖ £õvUQÓx Gß£øu 
ÂÁõvUPÄ®. 
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 Part C  (3  10 = 30) 

Answer any three questions. 

16. Discuss the role of the IPCC and UNFCCC in shaping 

global climate policy. 

 E»PÍõÂ¯ Põ»{ø»U öPõÒøPø¯ ÁiÁø©¨£vÀ IPCC 
©ØÖ® UNFCCC&°ß £[øP¨ £ØÔ ÂÁõvUPÄ®. 

17. Examine the ecological and socio-economic consequences 

of enhanced UV-B radiation on plants, microbes, animals, 

human health, and materials. 

 uõÁµ[PÒ, ~sq°›PÒ, Â»[SPÒ, ©Ûu B÷µõUQ¯® 
©ØÖ® ö£õ¸mPÒ «x AvP›zu UV-B PvºÃa]ß 
_ØÖa`ÇÀ ©ØÖ® \‰P&ö£õ¸Íõuõµ ÂøÍÄPøÍ 
Bµõ²[PÒ. 

18. Evaluate the role of greenhouse gases in global warming 

and their sources from natural and human activities. 

 ¦Â öÁ¨£©øhu¼À £_ø© CÀ» Áõ²UPÎß £[øP²®, 
C¯ØøP ©ØÖ® ©Ûu |hÁiUøPPÎ¼¸¢x AÁØÔß 
‰»[PøÍ²® ©v¨¤k[PÒ. 

19. Analyze the ecological consequences of excessive 

atmospheric deposition on soil, water bodies, vegetation, 

and microbial communities. 

 ©s, }º{ø»PÒ, uõÁµ[PÒ ©ØÖ® ~sq°º \‰P[PÒ 
«x AvP¨£i¯õÚ ÁÎ©sh» £iÄ HØ£kÁuõÀ HØ£k® 
_ØÖa`ÇÀ ÂøÍÄPøÍ £S¨£õ´Ä ö\´²[PÒ. 

20. Discuss the biochemical and physiological changes 

induced by acid rain in plants and soil microbes. 

 uõÁµ[PÒ ©ØÖ® ©s ~sq°›PÎÀ Aª» ©øÇ¯õÀ 
HØ£k® E°º÷Áv°¯À ©ØÖ® Eh¼¯À ©õØÓ[PøÍ¨ 
£ØÔ ÂÁõvUPÄ®. 

———————— 
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B.Sc. DEGREE EXAMINATION, APRIL 2026 

Fifth Semester 

Biotechnology 

PLANT BIOTECHNOLOGY 

(CBCS – 2023 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10  2 = 20) 

Answer all questions. 

1. Define “genetic engineering” in the context of plant 

science. 

 uõÁµ AÔÂ¯¼ß `Ç¼À “©µ£q ö£õÔ°¯À” Gß£øu 
Áøµ¯ÖUPÄ®. 

2. Name three different biotechnological techniques used for 

plant conservation. 

 uõÁµ¨ £õxPõ¨¤ØS¨ £¯ß£kzu¨£k® ‰ßÖ öÁÆ÷ÁÖ 
E°› öuõÈÀ~m£ ~m£[PøÍU SÔ¨¤hÄ®. 

3. Where in the plant is ethylene typically produced in large 

quantities? 

 Bø»°À Gzv½ß ö£õxÁõP AvP AÍÂÀ G[÷P 
EØ£zv ö\´¯¨£kQÓx? 

4. Define “photomorphogenesis”. 

 “÷£õm÷hõ©õº÷£õöáÛ]ì” Gß£øu Áøµ¯ÖUPÄ®. 

5. What is a somatic embryo? 

 ÷\õ©õiU P¸ GßÓõÀ GßÚ? 

6. What is the ploidy level of a triploid plant? 

 J¸ i›¨Íõ´k uõÁµzvß ¤Íõ´i AÍÄ GßÚ? 
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7. What is a root nodule? 

 ÷Áº •ia_ GßÓõÀ GßÚ? 

8. What is the name of the gene that codes for the enzymes 

nitrogenase? 

 ø|mµá÷Úì ö|õvø¯U SÔ°k® ©µ£qÂß ö£¯º 
GßÚ? 

9. What is common source of the Bt gene used for insect 

resistance? 

 §a] Gvº¨¦ \UvUS £¯ß£kzu¨£k® Bt ©µ£qÂß 
ö£õxÁõÚ Buõµ® GßÚ? 

10. Define herbicide resistance. 

 PøÍUöPõÀ¼ Gvº¨ø£ Áøµ¯ÖUPÄ®. 

 Part B  (5  5 = 25) 

Answer all questions, choosing either (a) or (b). 

11. (a) Assess the most significant breakthrough in the 

history of plant biotechnology. Justify your choice 

with specific examples. 

  uõÁµ E°› öuõÈÀ~m£ Áµ»õØÔÀ ªP •UQ¯©õÚ  
v¸¨¦•øÚø¯ ©v¨¤k[PÒ. SÔ¨¤mh 
GkzxUPõmkPÐhß E[PÒ ÷uºøÁ {¯õ¯¨£kzx[PÒ. 

Or 

 (b) Summarize the role of molecular markers in 

assessing genetic diversity for conservation 

purposes. 

  £õxPõ¨¦ ÷|õUP[PÐUPõP ©µ£q £ß•Pzußø©ø¯ 
©v¨¤kÁvÀ ‰»UTÖ SÔ¨£õßPÎß £[øP 
_¸UP©õPU TÖ. 

12. (a) Compare and contrast the effects of gibberellins on 

stem elongation in dwarf versus non-dwarf plants. 

  SÒÍ uõÁµ[PÐUS® SÒÍ©ØÓ uõÁµ[PÐUS® 
Cøh÷¯ usk }m]°À Q¨ö£öµ¼ßPÎß 
ÂøÍÄPøÍ J¨¤mk ÷ÁÖ£kzx. 

Or 
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 (b) Describe the physiological changes that occur in a 

fruit as a result of ethylene-induced ripening. 

  Gzv½ß ysh¨£mh £ÊUP øÁ¨£uß ÂøÍÁõP 
J¸ £ÇzvÀ HØ£k® Eh¼¯À ©õØÓ[PøÍ 
ÂÁ›UPÄ®. 

13. (a) Describe the process of callus formation in indirect 

organogenesis. 

  ©øÓ•P BºP÷ÚõöáÜ]êÀ PõÀ\ì E¸ÁõS® 
ö\¯À•øÓø¯ ÂÁ›UPÄ®. 

Or 

 (b) Describe the process of producing triploid plants 

and their commercial application. 

  i›¨Íõ´k uõÁµ[PøÍ EØ£zv ö\´²® ö\¯À•øÓ 
©ØÖ® AÁØÔß ÁoP £¯ß£õmøh ÂÁ›UPÄ®. 

14. (a) Explain the role of the virus genes in the formation 

of a crown gall tumor. 

  QŸh® ¤zu¨ø£ Pmi E¸ÁõÁvÀ øÁµì 
©µ£qUPÎß £[øP ÂÍUS. 

Or 

 (b) Describe the function of the nif gene in nitrogen 

fixation. 

  ø|mµáß {ø»¨£kzu¼À {L¨ ©µ£qÂß 
ö\¯À£õmøh ÂÁ›UPÄ®. 

15.  (a) Describe the process of a backcross breeding 

program. 

  ¤ßSÖUS CÚ¨ö£¸UP vmhzvß ö\¯À•øÓø¯ 
ÂÁ›UPÄ®. 

Or 

 (b) Describe how the use of herbicide-resistant crops 

can affect weed management practices. 

  ©µ£q ö£õÔ°¯¼À ÷uº¢öukUPUTi¯ SÔ¨£õßPÎß 
£¯ß£õkPøÍ £S¨£õ´Ä ö\´. 
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 Part C  (3  10 = 30) 

Answer any three questions. 

16. Formulate a hypothesis about the function of a 

hypothetical gene in the plant mitochondrial genome, 

based on your understanding of the types of genes 

typically found there. 

 uõÁµ ø©m÷hõPõsm›¯À ©µ£qÂÀ J¸ P¸x÷PõÒ 
©µ£qÂß ö\¯À£õk £ØÔ¯ J¸ P¸x÷PõøÍ 
E¸ÁõUS[PÒ, A[S ö£õxÁõPU Põn¨£k® 
©µ£qUPÎß ÁøPPøÍ¨ £ØÔ¯ E[PÒ ¦›u¼ß 
Ai¨£øh°À GÊxP. 

17. Create a diagram illustrating the molecular pathway of 

gibberellin action, from its perception at the cell 

membrane to its effect on transcription factors. 

 Q¨ö£öµ¼ß ö\¯À£õmiß ‰»UTÖ £õøuø¯, ö\À 
\ÆÂÀ Auß EnºuÀ •uÀ £iö¯kzuÀ PõµoPÎÀ 
Auß ÂøÍÄ Áøµ ÂÍUS® J¸ Áøµ£hzøu 
E¸ÁõUPÄ®. 

18. Propose an experiment to study the transfer of 

cytoplasmic genes between two different plant species 

using protoplast fusion. 

 ¦÷µõm÷hõ¤Íõìm CønøÁ¨ £¯ß£kzv Cµsk 
öÁÆ÷ÁÖ uõÁµ CÚ[PÐUS Cøh°À 
ø\m÷hõ¤ÍõìªU ©µ£qUPÎß £›©õØÓzøu B´Ä 
ö\´¯ J¸ £›÷\õuøÚø¯ •ßö©õÈ²[PÒ. 

19. Assess the role of leghaemoglobin in the root nodule. Why 

is its function so critical to the success of the symbiosis? 

 ÷Áº •ia]À ö»ï÷©õS÷Íõ¤Ûß £[øP ©v¨¤k[PÒ. 
TmkÁõÌÂß öÁØÔUS Auß ö\¯À£õk Hß ªPÄ® 
•UQ¯©õÚx? 

20. Develop a regulatory framework for the release of new 

transgenic plants that balances innovation with ecological 

protection. 

 _ØÖa`ÇÀ £õxPõ¨¦hß ¦xø©PøÍ \©{ø»¨£kzx® 
¦v¯ iµõßìöáÛU uõÁµ[PøÍ öÁÎ°kÁuØPõÚ 
JÊ[S•øÓ Pmhø©¨ø£ E¸ÁõUS. 

———————— 
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Biotechnology 

ANIMAL BIOTECHNOLOGY 

(CBCS – 2023 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10  2 = 20) 

Answer all questions. 

1. Define culture media. 

 ÁÍº¨¦ FhPzøu Áøµ¯ÖUPÄ®. 

2. What is animal cell culture? 

 Â»[S ö\À ÁÍº¨¦ GßÓõÀ GßÚ? 

3. What are the different types of cell culture? 

 ö\À ÁÍº¨¤ß £À÷ÁÖ ÁøPPÒ ¯õøÁ? 

4. Define cryopreservation. 

 EøÓ£uÚzøu ÂÁ›UPÄ®. 

5. What is gene silencing? 

 ©µ£q Aø©v¨£kzuÀ GßÓõÀ GßÚ? 

6. Mention any examples for animal viral vectors. 

 Â»[S øÁµì öÁUhõºPøÍ H÷uÝ® Euõµn[PÐhß 
SÔ¨¤hÄ®. 
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7. What is a mammalian cell line? 

 ©®©õ¼¯ß ö\À Á›ø\ GßÓõÀ GßÚ? 

8. What are transgenic animals? 

 ©µ£q ©õØÓ Â»[SPÒ GßÓõÀ GßÚ? 

9. Write any two applications of embryo preservation. 

 P¸ £õxPõ¨¤ß H÷uÝ® Cµsk £¯ß£õkPøÍ 
GÊx[PÒ. 

10. Define IVF. 

 IVF I Áøµ¯ÖUPÄ®. 

 Part B  (5  5 = 25) 

Answer all questions, choosing either (a) or (b). 

11. (a) Briefly explain the role of CO2 in the animal cell 

culture systems. 

  Â»[S ö\À ÁÍº¨¦ Aø©¨¦PÎÀ CO2 Cß £[øP 
_¸UP©õP ÂÍUS[PÒ. 

Or 

 (b) Differentiate between serum containing and serum 

free media. 

  ^µ® öPõsh ©ØÖ® ^µ® CÀ»õu ÁÍº¨¦ 
FhP[PÐUS Cøh°À ÷ÁÖ£õk £ØÔ GÊx[PÒ. 

12. (a) Describe the cell counting methods. 

  ö\À Gsq® •øÓPøÍ ÂÁ›UPÄ®. 

Or 

 (b) Outline the steps involved in cryopreservation. 

  Uøµ÷¯õ¤›\º÷Áåß •øÓ ö\´ÁuØPõÚ £iPøÍ 
Á›ø\¯õUPÄ®. 
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13. (a) Explain the mechanism of HAT selection and its 

role in selecting transfected cells. 

  HAT ÷uºÂß ÁÈ•øÓ ©ØÖ® mµõßéö£Uhm 
ö\ÀPøÍz ÷uº¢öuk¨£vÀ Auß £[øP 
ÂÍUS[PÒ. 

Or 

 (b) Describe the function of selectable markers in 

genetic engineering experiments. 

  ©µ£q ö£õÔ°¯À ÷\õuøÚPÎÀ ÷uº¢öukUPUTi¯ 
SÔ¨£õßPÎß ö\¯À£õmøh ÂÁ›UPÄ®. 

14. (a) Discuss about the transgenic animals. 

  ©µ£q ©õØÓ¨£mh Â»[SPøÍ¨ £ØÔ 
ÂÁõvUPÄ®. 

Or 

 (b) Write about the protein production by genetically 

engineered mammalian cell lines. 

  ©µ£q Ÿv¯õP ÁiÁø©UP¨£mh ö©®©õ¼¯ß ö\À 
Á›ø\PÍõÀ ¦µu EØ£zv £ØÔ GÊx[PÒ. 

15.  (a) Discuss any one relevant case study involving 

successful application of IVF. 

  IVF Cß öÁØÔPµ©õÚ £¯ß£õk öuõhº£õÚ 
H÷uÝ® J¸ ö£õ¸zu©õÚ ÁÇUS B´øÁ¨ £ØÔ 
ÂÁõvUPÄ®. 

Or 

 (b) Discuss about the embryo preservation and semen 

banking. 

  P¸ £õxPõ¨¦ ©ØÖ® Â¢x ÷\ª¨¦ £ØÔ 
ÂÁõvUPÄ®. 

 Part C  (3  10 = 30) 

Answer any three questions. 

16. Explain the physical, chemical and metabolic functions of 

constituents of animal cell culture media. 

 Â»[S ö\À ÁÍº¨¦ FhPzvß TÖPÎß C¯Ø¤¯À, 
÷Áv°¯À ©ØÖ® ÁÍº]øu ©õØÓ ö\¯À£õkPøÍ 
ÂÍUS[PÒ. 
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17. Explain the following types of cell culture:  

 (a) Primary  

 (b)  Secondary  

 (c)  Organ culture and  

 (d)  Cell lines. 

 ¤ßÁ¸® ö\À ÁÍº¨¦ ÁøPPøÍ ÂÍUS[PÒ :  

 (A) •ußø©  

 (B) Cµshõ® {ø»  

 (C)  EÖ¨¦ ÁÍº¨¦ ©ØÖ®  

 (D) ö\À Á›ø\. 

18. Summarize about the animal vectors used for 

transfeetion process. 

 Â»[S øÁµì öÁUhºPøÍ E¸ÁõUSÁuØPõÚ 
•øÓPøÍ öuÎÄ£kzuÄ®. 

19. Elaborate the applications of stem cells. 

 ìöh® ö\ÀPÎß £¯ß£õkPøÍ Â›ÁõPU TÖ[PÒ. 

20. Explain the following  

 (a)  Artificial Insemination  

 (b)  in vitro fertilization  

 (c)  Intracytoplasmic sperm injection 

 ¤ßÁ¸ÁÚÁØøÓ ÂÍUS[PÒ :  

 (A) ö\¯ØøP P¸ÅmhÀ  

 (B) ö\¯ØøP P¸zu›zuÀ  

 (C)  Cßmµõø\m÷hõ¤ÍõìªU Â¢uq F] •øÓ. 

  

———————— 
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 Part A  (10  2 = 20) 

Answer all of the following questions. 

1. What are the primary sources of water pollution? 

 }º ©õ_£õmiß •ußø©¯õÚ Buõµ[PÒ ¯õøÁ? 

2. Name two gases responsible for acid rain. 

 Aª» ©øÇUS Põµn©õÚ Cµsk Áõ²UPÎß 
ö£¯ºPøÍU TÖ. 

3. What is the primary objective of primary waste water 

treatment? 

 •ußø© PÈÄ }º _zvP›¨¦ •øÓ°ß •ußø© ÷|õUP® 
GßÚ? 

4. Define Activated Sludge Process (ASP). 

 ö\¯À£kzu¨£mh P\k ö\¯À•øÓø¯ (ASP) Áøµ¯Ö. 

5. Name three different types of bioreactor configurations. 

 ‰ßÖ öÁÆ÷ÁÖ ÁøP¯õÚ E°›¯UP Eø» 
EÒÍø©ÄPøÍU SÔ¨¤hÄ®. 

6. What are the key steps involved in bioprocess 

development? 

 E°›¯À ö\¯À•øÓ ÷©®£õmiÀ EÒÍ •UQ¯ £iPÒ 
¯õøÁ? 
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7. What are the two main types of filtration? 

 ÁiPmku¼ß Cµsk •UQ¯ ÁøPPÒ ¯õøÁ? 

8. Name two mechanical methods of cell disruption. 

 ö\À ^ºSø»Âß Cµsk C¯¢vµ •øÓPøÍU 
SÔ¨¤hÄ®. 

9. What are the two primary methods of ore leaching, and 

what are some common examples of each? 

 uõx P]Âß Cµsk •ußø© •øÓPÒ ¯õøÁ, 
JÆöÁõßÔØS® ]» ö£õxÁõÚ GkzxUPõmkPÒ ¯õøÁ? 

10. What are the primary raw materials for making wine and 

beer? 

 J°ß ©ØÖ® ¥º u¯õ›¨£uØPõÚ •ußø© ‰»¨ö£õ¸mPÒ 
¯õøÁ? 

 Part B  (5  5 = 25) 

Answer all questions, choosing either (a) or (b). 

11. (a) Explain how industrial waste contributes to water 

pollution. 

  öuõÈØ\õø»U PÈÄPÒ }º ©õ_£õmiØS GÆÁõÖ 
£[PÎUQßÓÚ Gß£øu ÂÍUS. 

Or 

 (b) Compare and contrast the causes and effects of acid 

rain and photochemical smog. 

  Aª» ©øÇ ©ØÖ® JÎ÷Áv°¯À ¦øP‰mhzvß 
Põµn[PÒ ©ØÖ® ÂøÍÄPøÍ J¨¤mk 
÷ÁÖ£kzx. 

12. (a) Critique the effectiveness of primary treatment in 

removing dissolved organic matter. 

  Pøµ¢u P›©¨ ö£õ¸mPøÍ APØÖÁvÀ •ußø© 
]Qaø\°ß ö\¯ÀvÓøÚ ÂÁ›UPÄ®. 

Or 

 (b) Assess the sustainability of using an aerobic 

treatment process for a small, remote community. 

  J¸ ]Ô¯, öuõø»yµ \‰PzvØS H÷µõ¤U ]Qaø\ 
ö\¯À•øÓø¯¨ £¯ß£kzxÁuß {ø»zußø©ø¯ 
©v¨¤k. 
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13. (a) Explain the importance of aseptic operation and 

containment in a bioprocess. 

  J¸ E°›¯À ö\¯À£õmiÀ Aö\¨iU ö\¯À£õk 
©ØÖ® Pmk¨£kzu¼ß •UQ¯zxÁzøu ÂÍUS. 

Or 

 (b) Illustrate the typical growth curve for a batch 

culture and label the different phases. 

  J¸ öuõSv ÁÍº¨¦UPõÚ ö£õxÁõÚ ÁÍºa] 
ÁøÍøÁ ÂÍUQ, öÁÆ÷ÁÖ Pmh[PøÍ ö£¯›k. 

14. (a) Design a filtration process for the clarification of a 

high-viscosity fermentation broth. 

  AvP £õSzußø© öPõsh ö|õvzuÀ SÇ®ø£ 
öuÎÄ£kzxÁuØPõÚ ÁiPmkuÀ ö\¯À•øÓø¯ 
ÁiÁø©UPÄ®. 

Or 

 (b) Evaluate the cost-effectiveness and scalability of 

different cell disruption methods for large-scale 

industrial production. 

  ö£›¯ AÍÂ»õÚ öuõÈÀxøÓ EØ£zvUPõÚ £À÷ÁÖ 
ö\À ^ºSø»Ä •øÓPÎß ö\»Ä&ö\¯ÀvÓß ©ØÖ® 
AÍÂkuÀ BQ¯ÁØøÓ ©v¨¤k. 

15.  (a) Explain the symbiotic relationship between 

Rhizobium and leguminous plants. 

  øµ÷\õ¤¯® ©ØÖ® £¯Ö ÁøP uõÁµ[PÐUS 
Cøh°»õÚ TmkÁõÌÄ EÓøÁ ÂÍUS. 

Or 

 (b) Explain the function of a biosurfactant. How does it 

differ from a chemical surfactant in terms of its 

properties and production? 

  J¸ E°› ÷©Ø£µ¨¦¨ ö£õ¸Îß ö\¯À£õmøh 
ÂÍUS[PÒ. Auß £s¦PÒ ©ØÖ® EØ£zv°ß 
Ai¨£øh°À Ax J¸ ÷Áv°¯À ÷©Ø£µ¨¦¨ 
ö£õ¸Î¼¸¢x GÆÁõÖ ÷ÁÖ£kQÓx? 
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 Part C  (3  10 = 30) 

Answer any three of the following. 

16. Develop a biotechnological solution to clean up a specific 

industrial pollutant in a river. 

 J¸ |v°À J¸ SÔ¨¤mh öuõÈÀxøÓ ©õ_£õmøh _zu® 
ö\´¯ J¸ E°› öuõÈÀ~m£ wºøÁ E¸ÁõUS. 

17. Propose a plan for integrating an aquatic plant-based 

system into an existing waste water treatment plant to 

enhance its efficiency and aesthetics. 

 HØPÚ÷Á EÒÍ PÈÄ }º _zvP›¨¦ {ø»¯zvß 
ö\¯ÀvÓß ©ØÖ® AÇQ¯ø» ÷©®£kzxÁuØPõP }ºÁõÌ 
uõÁµ Ai¨£øh°»õÚ Aø©¨ø£ J¸[Qøn¨£uØPõÚ 
vmhzøu •ßö©õÈ²[PÒ. 

18. Evaluate the effectiveness of a fluidized bed reactor for a 

specific bioprocess, considering its advantages and 

disadvantages. 

 J¸ SÔ¨¤mh E°›¯À ö\¯À•øÓUS vµÁ©õUP¨£mh 
£kUøP Eø»°ß ö\¯ÀvÓøÚ ©v¨¤k[PÒ, Auß 
|ßø©PÒ ©ØÖ® wø©PøÍ. ÂÍUPÄ®. 

19. Assess the ethical and environmental implications of 

using Agrobacterium-mediated transformation to create 

genetically modified crops. 

 ©µ£q ©õØÓ¨£mh £°ºPøÍ E¸ÁõUP AU÷µõ£õUj›¯®& 
©zv¯ìu E¸©õØÓzøu  ̈ £¯ß£kzxÁuß ö|Ô•øÓ ©ØÖ® 
_ØÖa`ÇÀ uõUP[PøÍ ©v¨¤k. 

20. Evaluate the importance of pasteurization in commercial 

beer production. What are the pros and cons, and when 

might it be omitted? 

 ÁoP ¥º EØ£zv°À ÷£ìkøµ÷\åÛß •UQ¯zxÁzøu 
©v¨¤k[PÒ. |ßø© wø©PÒ GßÚ, G¨÷£õx Aøu 
uÂºUP»õ®? 

  
———————— 
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B.Sc. DEGREE EXAMINATION, APRIL 2026 

Fifth Semester 

Biotechnology 

Elective – NANO BIOTECHNOLOGY 

(CBCS – 2023 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10  2 = 20) 

Answer all questions. 

1. What is the scope of Nanobiotechnology? 

 |õ÷Úõ E°› öuõÈÀ~m£zvß ÷|õUP® GßÚ? 

2. What are the applications of Nanomaterial in medicine? 

 ©¸zxÁzvÀ |õ÷Úõ ö£õ¸mPÎß £¯ß£õkPÒ GßÚ? 

3. Write any two Silver nanoparticle uses. 

 öÁÒÎ |õ÷Úõ xPÒPÎß H÷uÝ® Cµsk £¯ß£õkPøÍ 
GÊx[PÒ. 

4. Give any two methods of silver nanoparticle synthesis. 

 öÁÒÎ |õ÷Úõ xPÒ öuõS¨¦UPõÚ H÷uÝ® Cµsk 
•øÓPøÍU öPõk[PÒ. 

5. Define Nano fibers. 

 |õ÷Úõ CøÇPøÍ Áøµ¯ÖUPÄ®. 

6. Write down the role of collagen. 

 öPõ»õáÛß £[øP GÊx[PÒ. 
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7. Write down the role of collagen thin film in wound 

healing. 

 Põ¯® Sn¨£kzxÁvÀ öPõ»õáß ö©À¼¯ £h»zvß 
£[øP GÊx[PÒ. 

8. Define Agriculture. 

 ÂÁ\õ¯zøu Áøµ¯ÖUPÄ®. 

9. Write any two applications of Nanobiosensor. 

 |õ÷Úõ £÷¯õö\ß\õ›ß H÷uÝ® Cµsk £¯ß£õkPøÍ 
GÊx[PÒ. 

10. Define Biomimetics. 

 E°›ªö©iUì Áøµ¯ÖUPÄ®. 

 Part B  (5  5 = 25) 

Answer all questions, choosing either (a) or (b). 

11. (a) Write detail about the applications of anticorrosive 

nanomaterial. 

  A›¨¦ Gvº¨¦ |õ÷Úõ ö£õ¸Îß £¯ß£õkPÒ £ØÔ 
Â›ÁõP GÊx[PÒ. 

Or 

 (b) Write about the Glimpse of nanotechnology in 

ancient India. 

  £søh¯ C¢v¯õÂÀ |õ÷Úõ öuõÈÀ~m£zvß J¸ 
£õºøÁ £ØÔ GÊx[PÒ. 

12. (a) How cell membrane is analyzed by SEM? 

  SEM ‰»® ö\À \ÆÄ GÆÁõÖ £S¨£õ´Ä 
ö\´¯¨£kQÓx? 

Or 

 (b) How silver Nanoparticles are synthesized? 

  öÁÒÎ |õ÷Úõ xPÒPÒ GÆÁõÖ 
J¸[QønUP¨£kQßÓÚ? 
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13. (a) Explain about Chitosan thinfilms. 

  ]m÷hõ\ß ö©À¼¯ £h»[PøÍ¨ £ØÔ ÂÍUS[PÒ. 

Or 

 (b) Explain about the fibronectin and elastin. 

  Lø£¨÷µõöÚUiß ©ØÖ® G»õìiß £ØÔ 
ÂÍUS[PÒ. 

14. (a) Write notes on Nanoscale devices. 

  |õ÷Úõ AÍÂ»õÚ \õuÚ[PøÍ¨ £ØÔ SÔ¨¦PÒ 
GÊx[PÒ. 

Or 

 (b) Write notes on crop production. 

  £°º EØ£zv £ØÔ¯ SÔ¨¦PøÍ GÊx[PÒ. 

15.  (a) Write detail about Grecko foot effect and box fish 

based car. 

  Q÷µU÷Põ PõÀ ÂøÍÄ ©ØÖ® ö£mi «ß 
Ai¨£øh°»õÚ Põº £ØÔ Â›ÁõP GÊx[PÒ. 

Or 

 (b) Write types of Biosensor and its applications. 

  E°› En›PÎß ÁøPPÒ ©ØÖ® Auß 
£¯ß£õkPøÍ GÊx[PÒ. 

 Part C  (3  10 = 30) 

Answer any three questions. 

16. Explain about the Contributions of Indian Research 

Institutes in the field of nanobiotechnology. 

 |õ÷Úõ E°› öuõÈÀ~m£z xøÓ°À C¢v¯ Bµõ´a] 
{ÖÁÚ[PÎß £[PÎ¨¦PøÍ¨ £ØÔ ÂÍUS[PÒ. 

17. Write notes on self assembly nanomaterials. 

 _¯ Aö\®¤Î |õ÷Úõ ö£õ¸mPÒ £ØÔ SÔ¨¦PøÍ 
GÊx[PÒ. 
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18. Write notes on Nano shells and nanobots. 

 |õ÷Úõ KkPÒ ©ØÖ® |õ÷Úõ÷£õmPÒ £ØÔ SÔ¨¦PÒ 
GÊx[PÒ. 

19. Explain about the Antibodies and Targeted drug delivery 

system. 

 Bßi£õiPÒ ©ØÖ® C»US ©¸¢x Â{÷¯õP •øÓ £ØÔ 
ÂÍUS[PÒ. 

20. What are the types of Nanobiosensors and its uses? 

 |õ÷Úõ£÷¯õö\ß\ºPÎß ÁøPPÒ ©ØÖ® Auß £¯ßPÒ 
GßÚ? 

  
———————— 
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B.Sc. DEGREE EXAMINATION, APRIL 2026 

Fifth Semester 

Biotechnology 

Elective — CANCER BIOLOGY 

(CBCS – 2023 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10  2 = 20) 

Answer all questions. 

1. Define DNA mutation. 

 DNA ¤ÓÌøÁ Áøµ¯ÖUPÄ® 

2. What is tumor? 

 Pmi GßÓõÀ GßÚ? 

3. What is deletion mutation? 

 }USuÀ ¤ÓÌÄ GßÓõÀ GßÚ? 

4. Define gene amplification. 

 ©µ£q ö£¸UPzøu Áøµ¯ÖUPÄ®. 

5. List any four types of cancers. 

 H÷uÝ® |õßS ÁøP¯õÚ ¦ØÖ÷|õ´PøÍ¨ £mi¯¼k[PÒ. 

6. Name the cancers that are associated with blood. 

 Cµzuzxhß öuõhº¦øh¯ ¦ØÖ÷|õ´PÎß ö£¯ºPøÍU 
TÖ. 
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7. What is Carcinoma? 

 ¦ØÖ÷|õ´ GßÓõÀ GßÚ? 

8. What is tumor marker? 

 ¦ØÖ÷|õ´ ©õºUPº GßÓõÀ GßÚ? 

9. Name any four physical carcinogen. 

 H÷uÝ® |õßS ¤]UPÀ Põº]÷Úõöáß SÔ¨¤hÄ®. 

10. How UV radiation causes cancer? 

 ¦Ó Fuõ PvºÃa_ GÆÁõÖ ¦ØÖ÷|õø¯ HØ£kzxQÓx? 

 Part B  (5  5 = 25) 

Answer all the questions, choosing either (a) or (b). 

11. (a) Explain the role of virus in causing the cancer. 

  ¦ØÖ÷|õø¯ HØ£kzxÁvÀ øÁµêß £[øP 
ÂÍUS[PÒ. 

Or 

 (b) Write a brief note on symptoms of cancer. 

  ¦ØÖ÷|õ°ß AÔSÔPÒ £ØÔ J¸ ]ÖSÔ¨¦ 
GÊx[PÒ. 

12. (a) How mutation in alternative splicing causes cancer? 

  ©õØÖ¨¤ÍÄu¼À HØ£k® ¤ÓÌÄ GÆÁõÖ 
¦ØÖ÷|õø¯ HØ£kzxQÓx? 

Or 

 (b) Describe the chromosomal abnormalities associated 

with cancer. 

  ¦ØÖ÷|õ²hß öuõhº¦øh¯ S÷µõ÷©õ÷\õ©À 
A\õuõµn[PøÍ ÂÁ›UPÄ®. 
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13. (a) Classify and describe the main types of tumor 

suppressor genes. 

  k÷©õº \¨öµì÷éõº ãßì & •UQ¯ ÁøPPøÍ 
ÁøP¨£kzv ÂÁ›UPÄ®. 

Or 

 (b) Outline the causes and symptoms of breast cancer. 

  ©õº£P¨ ¦ØÖ÷|õ°ß Põµn[PÒ ©ØÖ® AÔSÔPøÍ 
÷PõimkU Põmk[PÒ. 

14. (a) Write a note on chemotherapy. 

  R÷©õöuµ¤ £ØÔ J¸ SÔ¨¦ GÊx[PÒ. 

Or 

 (b) Summarize the applications of gene therapy. 

  ©µ£q ]Qaø\°ß £¯ß£õkPøÍ _¸UP©õPU 
TÖ[PÒ. 

15.  (a) Outline the environmental factors that causes 

cancer. 

  ¦ØÖ÷|õø¯ HØ£kzx® _ØÖa`ÇÀ PõµoPøÍ 
÷PõimkU Põmk[PÒ. 

Or 

 (b) What is carcinogen? Explain its types. 

  ¦ØÖ÷|õ´ EshõUS® ö£õ¸Ò GßÓõÀ GßÚ? 
Auß ÁøPPøÍ ÂÍUS[PÒ. 

 Part C  (3  10 = 30) 

Answer any three questions. 

16. Correlate the DNA mutation and cancer. 

 iGßH ¤ÓÌøÁ²® ¦ØÖ÷|õø¯²® öuõhº¦£kzx[PÒ. 

17. Outline the genetic alterations in cancer cells. 

 ¦ØÖ÷|õ´ ö\ÀPÎÀ HØ£k® ©µ£q ©õØÓ[PøÍ 
÷PõimkU Põmk[PÒ. 
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18. Explain the three main types of blood cancer and their 

primary characteristics. 

 Cµzu¨¦ØÖ ÷|õ°ß ‰ßÖ •UQ¯ ÁøPPøÍ²® 
AÁØÔß •ußø© £s¦PøÍ²® ÂÍUS[PÒ. 

19. Discuss the key roles of molecular biology in the detection 

of cancer. 

 ¦ØÖ÷|õø¯U PshÔÁvÀ ‰»UTÖ E°›¯¼ß •UQ¯ 
£[S £ØÔ ÂÁõvUPÄ®. 

20. Discuss the primary mechanisms by which ionizing 

radiation causes cancer. 

 A¯Û¯õUS® PvºÃa_ ¦ØÖ÷|õø¯ HØ£kzx® •ußø© 
ÁÈ•øÓPøÍ¨ £ØÔ ÂÁõvUPÄ®. 

———————— 
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B.Sc. DEGREE EXAMINATION, APRIL 2026 

Sixth Semester 

Biotechnology 

BIOENTREPRENEURSHIP  

(CBCS – 2023 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10  2 = 20) 

Answer all questions. 

1. What is Bio entrepreneurship? 

 E°› öuõÈÀ•øÚÄ GßÓõÀ GßÚ? 

2. Define Biopharma. 

 E°› ©¸¢øu Áøµ¯ÖUPÄ®. 

3. Write two statutory requirements for starting a company 

in India. 

 C¢v¯õÂÀ J¸ {ÖÁÚzøuz öuõh[SÁuØPõÚ Cµsk 
\mh¨§ºÁ ÷uøÁPøÍ GÊx[PÒ. 

4. What is business feasibility analysis? 

 ÁoP \õzv¯UTÖ £S¨£õ´Ä GßÓõÀ GßÚ? 

5. Define Sericulture. 

 £mk ÁÍº¨ø£ Áøµ¯ÖUPÄ®.  

6. Write the process of vermi bed.  

 §a] £kUøP°ß ö\¯À•øÓø¯ GÊx[PÒ.  
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7. What is mushroom harvesing 

 PõÍõß AÖÁøh GßÓõÀ GßÚ? 

8. Which is the most common disease in oyster mushroom 

cultivation? 

 ]¨¤ PõÍõß \õS£i°À ªPÄ® ö£õxÁõÚ ÷|õ´ Gx?  

9. List two sources of SCP.  

 SCP Cß Cµsk ‰»[PøÍ¨ £mi¯¼k[PÒ. 

10. Which spirulina is used for SCP production? 

 SCP EØ£zvUS G¢u ìø£¸¼Úõ £¯ß£kzu¨£mhx? 

 Part B  (5  5 = 25) 

Answer all the questions, choosing either (a) or (b). 

11. (a) Explain the role of DBT and BIRAC in promoting 

bio entrepreneurship. 

  E°› öuõÈÀ•øÚ÷Áõøµ FUSÂ¨£vÀ DBT 
©ØÖ® BIRAC Cß £[øP ÂÍUS[PÒ.  

Or 

 (b) Discuss the importance of biotechnology in the 

global scale. 

  E»P AÍÂÀ E°› öuõÈÀ~m£zvß •UQ¯zxÁzøu 
ÂÁõvUPÄ®. 

12. (a) Write a short note on market condition in business 

plan. 

  ÁoPz vmhzvÀ \¢øu {ø» SÔzx J¸ ]Ö 
SÔ¨ø£ GÊx[PÒ. 

Or 

 (b) Explain the process of preparing business plan for 

virtual startup company. 

  ö©´{Pº öuõhUP {ÖÁÚzvØPõÚ ÁoPz 
vmhzøuz u¯õ›US® ö\¯À•øÓø¯ ÂÍUS[PÒ. 
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13. (a) Explain the followings :  

  (i) Silk worm rearing 

  (ii) Soft silk worm production. 

  ¤ßÁ¸ÁÚÁØøÓ ÂÍUS[PÒ  

  (i) £mk¨¦Ê ÁÍº¨¦  

  (ii) ö©ßø©¯õÚ  £mk¨¦Ê EØ£zv. 

Or 

 (b) Discuss the application of vermi composting in 

agriculture. 

  ÂÁ\õ¯zvÀ ©s¦Ê Eµ©õUP¼ß £¯ß£õmøh¨ 
£ØÔ ÂÁõvUPÄ®. 

14. (a) Describe the management practices required for 

mushroom development. 

  PõÍõß ÁÍºa]USz ÷uøÁ¯õÚ ÷©»õsø© 
|øh•øÓPøÍ ÂÁ›UPÄ®. 

Or 

 (b) Write a short note on Aquaponics. 

  AUÁõ÷£õÛUì £ØÔ J¸ ]Ö SÔ¨¦ GÊx[PÒ. 

15.  (a) Explain the experimental design for harvesting 

drying in SCP. 

  SCP-°À E»ºzx® AÖÁøhUPõÚ ÷\õuøÚ 
ÁiÁø©¨ø£ ÂÍUS[SPÒ. 

Or 

 (b) Discuss the role of bacteria in SCP production. 

  SCP EØ£zv°À £õUj›¯õÂß £[øP¨ £ØÔ 
ÂÁõvUPÄ®. 
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 Part C  (3  10 = 30) 

Answer any three questions. 

16. Briefly explain the MSME and Make in India for 

entrepreneurship. 

 MSME ©ØÖ® öuõÈÀ•øÚ÷Áõ¸UPõÚ ÷©U Cß 
C¢v¯õ vmhzøu _¸UP©õP ÂÍUS[PÒ. 

17. Elaborately discuss the business plan preparation. 

 ÁoPz vmhz u¯õ›¨¦ £ØÔ Â›ÁõP ÂÁõvUPÄ®. 

18. Analyze the economic and environmental benefits of 

vermi composting and sericulture. 

 ©s¦Ê Eµ® u¯õ›zuÀ ©ØÖ® £mk¨¦Ê ÁÍº¨¤ß 
ö£õ¸Íõuõµ ©ØÖ® _ØÖa`ÇÀ |ßø©PøÍ £S¨£õ´Ä 
ö\´²[PÒ. 

19. Explain the phase of mushroom cultivation. 

 PõÍõß \õS£i°ß Pmhzøu ÂÍUS[PÒ. 

20. Discuss the process of cultivating spirullina for SCP. 

 SCP-UPõP ìø£¸À¼ÚõøÁ ÁÍºUS® ö\¯À•øÓø¯¨ 
£ØÔ ÂÁõvUPÄ®. 

  
———————— 
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B.Sc. DEGREE EXAMINATION, APRIL 2026 

Sixth Semester 

Biotechnology 

PHARMACEUTICAL BIOTECHNOLOGY  

(CBCS – 2023 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10  2 = 20) 

Answer all of the following questions. 

1. Define Generic drugs.  

 öáÚ›U ©¸¢xPøÍ Áøµ¯ÖUPÄ®. 

2. Note on Pharmacodynamics. 

 ©¸¢v¯UPÂ¯À £ØÔ¯ SÔ¨¦ ÁøµP. 

3. What is a recombinant protein? 

 ©Ö^µø©¨¦ ¦µu® GßÓõÀ GßÚ? 

4. Define Pharmacognosy. 

 ©¸¢v¯ø» Áøµ¯ÖUPÄ®. 

5. Note on Neulasta. 

 {³»õìhõ £ØÔ¯ SÔ¨¦ ÁøµP. 

6. What is Avonex? 

 A÷ÁõöÚUì GßÓõÀ GßÚ? 

7. Give the types of drug toxicity. 

 ©¸¢x |a_zußø©°ß ÁøPPøÍU öPõk[PÒ. 
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8. Note on drug abuse. 

 ÷£õøu¨ö£õ¸Ò xè¤µ÷¯õP® £ØÔ¯ SÔ¨¦ ÁøµP. 

9. Name two international drug approval agencies. 

 Cµsk \ºÁ÷u\ ©¸¢x J¨¦uÀ {ÖÁÚ[PÎß 
ö£¯ºPøÍU TÖP. 

10. What is the primary role of a pharmaceutical industry in 

public health? 

 ö£õx _PõuõµzvÀ ©¸¢xz xøÓ°ß •ußø©¨ £[S 
GßÚ? 

 Part B  (5  5 = 25) 

Answer all the questions, choosing either (a) or (b). 

11. (a) Compare and contrast generic and biogeneric drugs 

with example. 

  öáÚ›U ©ØÖ® £÷¯õöáÚ›U ©¸¢xPøÍ 
Euõµnzxhß J¨¤mk ÷ÁÖ£kzx[PÒ. 

Or 

 (b) Describe the processes of pharmacodynamics. 

  ©¸¢v¯UPÂ¯¼ß ö\¯À•øÓPøÍ ÂÁ›UPÄ®. 

12. (a) Outline the key steps involved in the development of 

novel nucleic acid therapeutics. 

  ¦v¯ {³UÎU Aª» ]Qaø\ •øÓPÎß ÁÍºa]°À 
EÒÍ •UQ¯ £iPøÍ ÷PõimkU Põmk[PÒ. 

Or 

 (b) Describe the principles and methods of drug 

delivery. 

  ©¸¢x Â{÷¯õPzvß öPõÒøPPÒ ©ØÖ® •øÓPøÍ 
ÂÁ›UPÄ®. 
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13. (a) Evaluate the synthesis, mechanism of action and 

uses of Humatrope. 

  íú©m÷µõ¨¤ß öuõS¨¦, ö\¯À£õmiß ÁÈ•øÓ 
©ØÖ® £¯ß£õkPøÍ ©v¨¤k[PÒ. 

Or 

 (b) Illustrate the characteristics, functions and 

significance of  defensin 2. 

   ö£ß]ß 2 Cß £s¦PÒ, ö\¯À£õkPÒ ©ØÖ® 
•UQ¯zxÁzøu ÂÍUS[PÒ. 

14. (a) Describe the types of adverse drug reactions that 

occur with medications. 

  ©¸¢xPÍõÀ HØ£k® £õuP©õÚ ©¸¢x 
GvºÂøÚPÎß ÁøPPøÍ ÂÁ›UPÄ®. 

Or 

 (b) Discuss the Various methods of drug abuse 

prevention and treatment. 

  ÷£õøu¨ö£õ¸Ò xè¤µ÷¯õPzvß uk¨¦ ©ØÖ® 
]Qaø\°ß £À÷ÁÖ •øÓPøÍ¨ £ØÔ ÂÁõvUPÄ®. 

15.  (a) Explain the key role of pharmaceutical industries in 

a country's healthcare and economic systems. 

  J¸ |õmiß _Põuõµ® ©ØÖ® ö£õ¸Íõuõµ 
Aø©¨¦PÎÀ ©¸¢xz öuõÈÀPÎß •UQ¯ £[øP 
ÂÍUS[PÒ. 

Or 

 (b) Explain the significance of regulatory 

harmonization in the global pharmaceutical 

industry. 

  E»PÍõÂ¯ ©¸¢xz xøÓ°À JÊ[S•øÓ 
Jzvø\Âß •UQ¯zxÁzøu ÂÍUS[PÒ. 
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 Part C  (3  10 = 30) 

Answer any three questions. 

16. Summarize the stages in drug discovery process. 

 ©¸¢x Psk¤i¨¦ ö\¯À•øÓ°ß {ø»PøÍa 
_¸UP©õPU TÖ[PÒ. 

17. Sketch the challenges and strategies in the formulation of 

Biotechnology products. 

 E°› öuõÈÀ~m£ u¯õ›¨¦PøÍ E¸ÁõUSÁvÀ EÒÍ 
\ÁõÀPÒ ©ØÖ® EzvPøÍ Áøµ¯Ä®.  

18. Elaborate on the development of different experimental 

vaccines in cancer biologics.  

 ¦ØÖ÷|õ´ E°›¯¼À £À÷ÁÖ £›÷\õuøÚ uk¨§]PÎß 
ÁÍºa]ø¯ Â›ÁõPU TÖ[PÒ. 

19. What are all the common side effects of drugs and how to 

manage it? 

 ©¸¢xPÎß ö£õxÁõÚ £UP ÂøÍÄPÒ GßÚ, Aøu 
GÆÁõÖ {ºÁQ¨£x? 

20. Elaborate on career opportunities in pharma sector and 

specific skills and qualifications required for each role. 

 ©¸¢xz xøÓ°À EÒÍ öuõÈÀ Áõ´¨¦PÒ ©ØÖ® 
JÆöÁõ¸ £oUS® ÷uøÁ¯õÚ SÔ¨¤mh vÓßPÒ 
©ØÖ® uSvPÒ SÔzx Â›ÁõPU TÓÄ®. 

  
———————— 
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Elective – MARINE BIOTECHNOLOGY  
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Time : 3 Hours Maximum : 75 Marks 

 Part A  (10  2 = 20) 

Answer all questions. 

1. Define Ecosystem.   

 _ØÖa_ÇÀ Aø©¨ø£ Áøµ¯ÖUPÄ®. 

2. Give two physical properties of sea water. 

 PhÀ }›ß Cµsk C¯Ø¤¯À £s¦PøÍU öPõk[PÒ. 

3. Define Biofouling. 

 E°› ©õ_£õmøh Áøµ¯ÖUPÄ®. 

4. Give two probiotic bacteria and their importance in 

aquaculture. 

 «ß ÁÍº¨¤À Cµsk ¦÷µõ£¯õiU £õUj›¯õUPøÍ²® 
AÁØÔß •UQ¯zxÁzøu²® öPõk[PÒ. 

5. Give any two antiviral agents of marine toxins. 

 PhÀ |a_PÎß H÷uÝ® Cµsk øÁµì uk¨¦ 
•PÁºPøÍU öPõk[PÒ. 
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6. Write any two medicinal compounds from flora. 

 uõÁµ[PÎ¼¸¢x H÷uÝ® Cµsk ©¸zxÁ ÷\º©[PøÍ 
GÊx[PÒ. 

7. Define Gynogenesis. 

 Q÷ÚõöáÛ]ì. 

8. Define Androgenesis. 

 Bsm÷µõöáÛ]ì. 

9. What is the role of chitin? 

 øPmiÛß £[S GßÚ? 

10. What is the role of Heparin? 

 öí¨£›ß £[S GßÚ? 

 Part B  (5  5 = 25) 

Answer all questions, choosing either (a) or (b). 

11. (a) Write notes on Marine Ecosystem and its functions. 

  PhÀ _ØÖa`ÇÀ Aø©¨¦ ©ØÖ® Auß 
ö\¯À£õkPÒ SÔzx SÔ¨¦PøÍ GÊx[PÒ. 

Or 

 (b) Explain about Ecological divisions of sea  

Euphotic-Mesopelagic and Bathopelagic system. 

  PhÀ ³÷£õiU&«÷\õö£»âU ©ØÖ® £õz÷uõö£»âU 
Aø©¨¤ß _ØÖa`ÇÀ ¤›ÄPøÍ¨ £ØÔ 
ÂÍUS[PÒ. 

12. (a) Write any two screening for secondary metabolites 

from marine microbes. (bacteria and fungi). 

  PhÀ ~sq°›PÎ¼¸¢x (£õUj›¯õ ©ØÖ® §gø\) 
Cµshõ® {ø» ÁÍº]øu ©õØÓ¨ö£õ¸mPÐUPõÚ 
H÷uÝ® Cµsk vøµ°hÀPøÍ GÊx[PÒ. 

Or 
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 (b) Write notes on Biofilm, Antifouling and 

Anticorrosion. 

  E°›¨£h»®, PøÓ£iuÀ Gvº¨¦ ©ØÖ® A›¨¦ 
Gvº¨¦ £ØÔ¯ SÔ¨¦PøÍ GÊx[PÒ. 

13. (a) Explain about the Medicinal compounds from fauna. 

  Â»[QÚ[PÎ¼¸¢x QøhUS® ©¸zxÁa 
÷\º©[PøÍ¨ £ØÔ ÂÍUS[PÒ. 

Or 

 (b) Explain about the Antimicrobial agents of marine 

toxins. 

  PhÀ |a_PÎß ~sq°º Gvº¨¦ £ØÔ ÂÍUS[PÒ. 

14. (a) Write detail about Fish chromosome manipulation 

in aquaculture. 

  «ß ÁÍº¨¤À «ß S÷µõ÷©õ÷\õ® øP¯õÐuÀ £ØÔ 
Â›ÁõP GÊx[PÒ. 

Or 

 (b) Write notes on Androgenesis. 

  Bsm÷µõöáÛ]ì £ØÔ SÔ¨¦PÒ GÊx[PÒ. 

15.  (a) Write detail about the alginate and carrageenan. 

  BÀâ÷Úm ©ØÖ® PµõãÚß £ØÔ Â›ÁõP 
GÊx[PÒ. 

Or 

 (b) Describe about the agarose and chitosan. 

  AP÷µõì ©ØÖ® øPm÷hõ\ß £ØÔ ÂÁ›UPÄ®. 

 Part C  (3  10 = 30) 

Answer any three questions. 

16. Explain about the physical and chemical properties of 

seawater. 

 PhÀ }›ß C¯Ø¤¯À ©ØÖ® ÷Áv°¯À £s¦PøÍ 
ÂÍUS[PÒ. 
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17. Write detail about the Probiotic bacteria and their 

importance in aquaculture. 

 «ß ÁÍº¨¤À ¦÷µõ£¯õiU £õUj›¯õUPÒ ©ØÖ® 
AÁØÔß •UQ¯zxÁ® £ØÔ Â›ÁõP GÊx[PÒ. 

18. Describe about the medicinal compounds in seaweeds and 

mangrove.  

 PhØ£õ]PÒ ©ØÖ® \x¨¦{»[PÎÀ EÒÍ ©¸zxÁ 
÷\º©[PøÍ¨ £ØÔ ÂÁ›UPÄ®. 

19. Write notes on Transgenesis and Cryopreservation. 

 iµõßìöáÛ]ì ©ØÖ® Qøµ÷¯õ¤µ\º÷Áåß £ØÔ 
SÔ¨¦PÒ GÊx[PÒ. 

20. Explain the role and uses of Agar and Alginate. 

 APõº ©ØÖ® BÀâ÷Úmiß £[S ©ØÖ® £¯ß£õkPøÍ 
ÂÍUS[PÒ. 

  
———————— 
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 Part A  (10  2 = 20) 

Answer all questions. 

1. What is short tandem repeat (STR) analysis? 

 åõºm ÷hsh® ›¨¥m (STR) £S¨£õ´Ä GßÓõÀ GßÚ? 

2. What are the importances of mitochondrial DNA 

(mtDNA) analysis in forensic biotechnology? 

 uh¯Â¯À E°› öuõÈÀ~m£zvÀ ø©m÷hõPõsm›¯À 
iGßH (G®iiGßH) £S¨£õ´Âß •UQ¯zxÁ® GßÚ? 

3. What is documentation forgery? 

 BÁn ÷©õ\i GßÓõÀ GßÚ? 

4. Write the role of biotechnology in crime science 

investigation. 

 SØÓÂ¯À Â\õµøn°À E°›zöuõÈÀ~m£zvß 
£[SPøÍ GÊx[PÒ. 

5. Give difference between blood grouping and blood typing. 

 Cµzu ÁøP ©ØÖ® Cµzu ÁøP¨£õmiØS Cøh°»õÚ 
÷ÁÖ£õmøhU TÖ[PÒ. 
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6. Give the importance of analysis of body fluids in forensic 
biotechnology. 

 uh¯Â¯À E°› öuõÈÀ~m£zvÀ EhÀ vµÁ[PÎß 
£S¨£õ´Âß •UQ¯zxÁzøu TÖ[PÒ. 

7. Write short notes difference between RFLP and AFLP. 

 RFLP ©ØÖ® AFLP Cøh÷¯ EÒÍ ÷ÁÖ£õmøh 
]ÖSÔ¨¦PÍõP GÊx[PÒ. 

8. Write short notes on the advantages of electron 
microscopes in forensic investigations. 

 uh¯Â¯À Â\õµøn°À G»Umµõß ~s÷nõUQ°ß 
|ßø©PÒ SÔzx ]Ö SÔ¨¦PÒ GÊx[PÒ.  

9. Give short notes on the steps of isolation of DNA from 
blood. 

 Cµzuzv¼¸¢x iGßH&øÁ¨ ¤›zöukUS® ö\¯À•øÓ¨ 
£iPÒ £ØÔ¯ ]Ö SÔ¨¦PøÍz u¸P. 

10. Short note on how DNA is utilised in forensic 
investigations to resolve disputed cases. 

 \ºaø\US›¯ ÁÇUSPøÍz wºUP uh¯Â¯À 
Â\õµønPÎÀ iGßH GÆÁõÖ £¯ß£kzu¨£kQÓx 
Gß£x £ØÔ¯ ]Ö SÔ¨¦. 

 Part B  (5  5 = 25) 

Answer all the questions, choosing either (a) or (b). 

11. (a) Table the differences between forensic genetics and 
forensic agriculture. 

  uh¯Â¯À ©µ¤¯À ©ØÖ® uh¯Â¯À ÂÁ\õ¯® 
BQ¯ÁØÖUS Cøh°»õÚ ÷ÁÖ£õkPøÍ 
AmhÁøn¨£kzuÄ®. 

Or 

 (b) Brief about history and development of forensic 
biotechnology. 

  uh¯Â¯À E°› öuõÈÀ~m£zvß Áµ»õÖ ©ØÖ® 
ÁÍºa] £ØÔ¯ _¸UP©õÚ ÂÍUP® 
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12. (a) Write short notes on collection and preservation of 

trace evidences. 

  ~so¯ uh¯¨ ö£õ¸mPøÍ ÷\P›zuÀ ©ØÖ® 
£õxPõzuÀ SÔzx ]Ö SÔ¨¦PøÍ GÊx[PÒ 

Or 

 (b) Write short notes on identification of handwriting 

and signature forgery in Forensic Science. 

  uh¯ AÔÂ¯¼À øPö¯Êzx ©ØÖ® øPö¯õ¨£ 
÷©õ\iø¯ Aøh¯õÍ® Põs£x SÔzx ]Ö SÔ¨¦ 
GÊxP. 

13. (a) Describe about the collection and storage of semen 

sample. 

  Â¢x ©õv›PøÍ ÷\P›zuÀ ©ØÖ® ÷\ªzuÀ £ØÔ 
Â›ÁõP GÊx[PÒ. 

Or 

 (b) Write short notes on different types of case studies 

in forensic biotechnology. 

  uh¯Â¯À E°›zöuõÈÀ~m£zvÀ £À÷ÁÖ 
ÁøP¯õÚ ÁÇUS B´ÄPÒ £ØÔ ]Ö SÔ¨¦PøÍ 
GÊx[PÒ. 

14. (a) Discuss about importance, advantages and 

applications of PCR in forensic investigation. 

  uh¯Â¯À Â\õµøn°À PCR Cß •UQ¯zxÁ®, 
|ßø©PÒ ©ØÖ® £¯ß£õkPÒ £ØÔ ÂÁõvUPÄ®. 

Or 

 (b) Give details about the advantages and applications 

of TLC and HPLC in forensic investigation. 

  uh¯Â¯À Â\õµøn°À TLC ©ØÖ® HPLC Cß 
|ßø©PÒ ©ØÖ® £¯ß£õkPÒ £ØÔ¯ ÂÁµ[PøÍz 
uµÄ®. 
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15.  (a) Describe the types of cases of disputed paternity in 

forensic investigations. 

  uh¯Â¯À Â\õµønPÎÀ \ºaø\US›¯ u¢øuÁÈ 
ÁÇUSPÎß ÁøPPøÍ ÂÁ›UPÄ®. 

Or 

 (b) Describe the types of cases of disputed maternity in 

forensic investigations. 

  uh¯Â¯À Â\õµønPÎÀ \ºaø\US›¯ uõ´ÁÈ 
ÁÇUSPÎß ÁøPPøÍ ÂÁ›UPÄ®. 

 Part C  (3  10 = 30) 

Answer any three questions. 

16. Describe in detail about forensic genetics. 

 uh¯Â¯À ©µ¤¯À £ØÔ Â›ÁõP ÂÁ›UPÄ®. 

17. Explain the steps of crime science investigation in 

forensic biotechnology. 

 uh¯Â¯À E°› öuõÈÀ~m£zvÀ SØÓ AÔÂ¯À 
Â\õµøn°ß £iPøÍ ÂÍUS[PÒ. 

18. Write in detail about blood grouping and blood typing. 

 Cµzu ÁøP ©ØÖ® Cµzu ÁøP¨£õk £ØÔ Â›ÁõP 
GÊx[PÒ. 

19. Describe in detail how the RFLP and AFLP are being 

used in a forensic investigation. 

 uh¯Â¯À Â\õµøn°À RFLP ©ØÖ® AFLP GÆÁõÖ 
£¯ß£kzu¨£kQßÓÚ Gß£øu Â›ÁõP ÂÁ›UPÄ®. 

20. Elaborate on DNA profiling in forensic investigations. 

 uh¯Â¯À Â\õµønPÎÀ iGßH ÂÁµUSÔ¨ø£ 
Â›ÁõPU TÖ[PÒ. 

_____________ 


