
  

S–0256   

B.Sc. DEGREE EXAMINATION, NOVEMBER 2025 

First Semester 

Microbiology 

FUNDAMENTALS OF MICROBIOLOGY AND 
MICROBIAL DIVERSITY 

(CBCS – 2023 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10 × 2 = 20) 

Answer all questions. 

1. Eubacteria. 

 ³£õUj›¯õ. 

2. Three kingdom classification. 

 ‰ßÖ Cμõa]¯ ÁøP¨£õk. 

3. Cell wall. 

 ö\À _Áº. 

4. Microalgae. 

~s£õ]PÒ. 

5. Cell division. 

 ö\À _Áº. 

6. Spread plate method. 

 Â›¨¦ uPmk •øÓ. 
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7. Bright field microscope. 

 JÎ¨¦» ~s÷nõUQ. 

8. Negative staining technique. 

 Gvº©øÓ \õ¯ ~m£®. 

9. Hot air oven. 

 öÁ¨£ PõØÖ Ak¨¦. 

10. Ionization. 

 A¯Û¯õUP®. 

 Part B  (5 × 5 = 25) 

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

11. (a) Discuss about five kingdom classification method. 

  I¢x Cμõa]¯ ÁøP¨£õk •øÓø¯¨ £ØÔ ÂÁõv. 

Or 

 (b) Write short notes on characteristics of Archaea 
bacteria. 

  BºUQ¯õ £õUj›¯õÂß £s¦PÒ SÔzx ]Ö 
SÔ¨¦PøÍ GÊxP. 

12. (a) Differentiate prokaryotic and eukaryotic micro 
organism. 

  ¦÷μõPõ›÷¯õiU ©ØÖ® ³Põ›÷¯õiU ~sq°›PøÍ 
÷ÁÖ£kzxP. 

Or 

 (b) Explain about structure and its importance of 
capsule in bacteria. 

  £õUj›¯õÂÀ Põ¨ì³¼ß Aø©¨¦ ©ØÖ® Auß 
•UQ¯zxÁ® £ØÔ ÂÍUSP. 
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13. (a) Comment on types of growth media. 

  ~sq°º ÁÍº FhP[PÎß ÁøPPÒ £ØÔ P¸zxU 
TÖP. 

Or 

 (b) Describe the direct method of growth measurement. 

  ÁÍºa] AÍÃmiß ÷|μi •øÓø¯ ÂÁ›. 

14. (a) Explain the principle and applications of phase 
contrast microscope. 

  Pmh ©õÖ£õk ~s÷nõUQ°ß öPõÒøP ©ØÖ® 
£¯ß£õkPøÍ ÂÍUSP. 

Or 

 (b) Give an account on principle and applications of 
simple and darkfield microscope. 

  GÎ¯ ©ØÖ® C¸Ò¦» ~s÷nõUQ°ß öPõÒøP 
©ØÖ® £¯ß£õkPÒ SÔzx SÔ¨¦ u¸P. 

15.  (a) Explain about microbial sterilization principle and 
its types. 

  ~sq°º Q¸ª }UPU öPõÒøP ©ØÖ® Auß 
ÁøPPÒ £ØÔ ÂÍUSP. 

Or 

 (b) Illustrate the membrane filter method and its 
application. 

  \ÆÄ ÁiPmi ©ØÖ® Auß £¯ß£õmøh ÂÍUSP. 

 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. Explain in detail about the history of microbiology. 

 ~sq°›¯¼ß Áμ»õØøÓ¨ £ØÔ Â›ÁõP ÂÍUSP. 
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17. Give a detailed account on characteristics of Algae and 
fungi. 

 £õ]PÒ ©ØÖ® §gø\PÎß £s¦PÒ SÔzx Â›ÁõÚ 
SÔ¨¦ u¸P. 

18. Describe in detail about anaerobic culture techniques. 

 PõØÔÀ»õ ÁÍº¨¦ ~m£[PøÍ¨ £ØÔ Â›ÁõP ÂÁ›. 

19. Discuss about working principle and applications of 
Scanning Electron Microscope. 

 ì÷PÛ[ G»Umμõß ~s÷nõUQ°ß ö\¯À£õmkU 
öPõÒøP ©ØÖ® £¯ß£õkPÒ £ØÔ ÂÁõv. 

20. Write an essay about antiseptic method and types of 
antimicrobial agents. 

 ¦øμzuk¨£õß •øÓ ©ØÖ® ~sq°º Gvº¨¦ 
ö£õ¸ÒPÎß ÁøPPÒ £ØÔ Pmkøμ GÊxP. 

———————— 



  

S–0257   

U.G. DEGREE EXAMINATION, NOVEMBER 2025 

Microbiology 

Allied  – BASIC AND CLINICAL BIOCHEMISTRY 

(CBCS – 2023 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10 × 2 = 20) 

Answer all questions. 

1. Monosaccharides. 

 JØøÓa\ºUPøμPÒ. 

2. LDL. 

 SøÓ¢u Ahºzv öPõÊ¨¦. 

3. Glycolipids. 

 QøÍ÷Põ¼¨¤kPÒ. 

4. Structure of ammino acids. 

 Aª÷Úõ Aª»[PÎß Aø©¨¦. 

5. Hyperlipidemia. 

 øí¨£º¼¤öhª¯õ. 

6. Hyperglycemia. 

 øí¨£ºQøÍ^ª¯õ. 

7. Alkaptonuria. 

 AÀPõ¨÷hõÞ›¯õ. 

Sub. Code 
23BMIA1 



S–0257 

  

  2

8. Homocystineuria. 

 ÷íõ÷©õø\ìiÝ›¯õ. 

9. Gastric juice. 

 Cøμ¨ø£ \õÖ. 

10. Creatinine. 

 Q›÷¯miÛß 

 Part B  (5 × 5 = 25) 

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

11. (a) Give an account on oligosaccharides. 

  J¼÷Põ\õUPøμkPÒ £ØÔ¯ SÔ¨¦ u¸P. 

Or 

 (b) How will you classify lipids? 

  öPõÊ¨¦PøÍ GÆÁõÖ ÁøP¨£kzxÃºPÒ? 

12. (a) Explain about the biological significance of proteins. 

  ¦μu[PÎß E°›¯À •UQ¯zxÁzøu ÂÍUSP. 

Or 

 (b) Give an account on general properties of amino 
acids. 

  Aª÷Úõ Aª»[PÎß ö£õxÁõÚ £s¦PÒ £ØÔ 
SÔ¨¦ u¸P. 

13. (a) Discuss about glycogen storage disease. 

  QøÍ÷Põáß ÷\ª¨¦ ÷|õ´ £ØÔ ÂÁõv. 

Or 

 (b) Write a short note on sphingolipidoses. 

  ì¤[÷Põ¼¤÷hõìPÒ £ØÔ ]Ö SÔ¨ö£ÊxP. 
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14. (a) Examine the inborn errors of metabolism with 
suitable examples. 

  ÁÍº]øu ©õØÓzvß ¤ÓÂ ¤øÇPøÍz u¸¢u 
Euõμn[PÐhß Tº¢uõμõ´P. 

Or 

 (b) Give an account on Tyrosinemia. 

  øu÷μõ]Üª¯õ £ØÔ¯ SÔ¨¦ u¸P. 

15.  (a) Write a short note on organ function test. 

  EÖ¨¦ ö\¯À£õk ÷\õuøÚ £ØÔ ]Ö SÔ¨¦ ÁøμP. 

Or 

 (b) List out the diagnostic enzymes related to kidney. 

  ]Ö}μP® öuõhº£õÚ ÷|õ¯ÔuÀ ö|õvPøÍ 
£mi¯¼k[PÒ. 

 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. Discuss about the general properties and functions of 
carbohydrates. 

 Põº÷£õøím÷μmkPÎß ö£õxÁõÚ £s¦PÒ ©ØÖ® 
ö\¯À£õkPÒ £ØÔ ÂÁõv. 

17. Describe an account on Properties and classification of 
protein. 

 ¦μuzvß £s¦PÒ ©ØÖ® ÁøP¨£õk £ØÔ ÂÁ›UP. 

18. Explain about carbohydrate metabolism disorders. 

 Põº÷£õøím÷μmk ÁÍº]øu ©õØÓU ÷PõÍõÖPÒ £ØÔ 
Euõμn[PÐhß ÂÍUSP. 
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19. Examine the disorders of metabolism using 
aminoaciduria as an example. 

 AªÞ]l›¯õÂøÚ Euõμn©õP¨ £¯ß£kzv ÁÍº]øu 
Tº¢uõμõ´P.  

20. Write an account on gastric and intestinal function tests. 

 Cøμ¨ø£ ©ØÖ® ShÀ ö\¯À£õmk ÷\õuøÚPøÍ £ØÔ¯ 
SÔ¨ö£ÊxP. 

  
———————— 



  

S–0258   

B.Sc. DEGREE EXAMINATION, NOVEMBER 2025 

First Semester 

Microbiology 

SOCIAL AND PREVENTIVE MEDICINE 

(CBCS – 2023 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10 × 2 = 20) 

Answer all questions. 

1. Social Medicine. 

 \‰P©¸zxÁ®. 

2. Social determinants of health. 

 B÷μõUQ¯zvß \‰P {ºn°¨£õÍºPÒ. 

3. Health management. 

 _Põuõμ ÷©»õsø©. 

4. Role of behavioral sciences in health management. 

 _Põuõμ ÷©»õsø©°À |hzøu AÔÂ¯¼ß £[S. 

5. School health services. 

 £ÒÎ _Põuõμ ÷\øÁPÒ. 

6. Geriatrics care. 

 •v÷¯õº £μõ©›¨¦. 
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7. Preventive medicine. 

 uk¨¦ ©¸zxÁ®. 

8. Risk assessment in communities. 

 \‰P[PÎÀ Chº ©v¨¥k. 

9. Unani medicine. 

 ²ÚõÛ ©¸zxÁ®. 

10. International Health Regulations. 

 \ºÁ÷u\ _Põuõμ Âv•øÓPÒ. 

 Part B  (5 × 5 = 25) 

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

11. (a) Explain the history and concepts of social medicine. 

  \‰P©¸zxÁzvß Áμ»õÖ ©ØÖ® P¸zuUPøÍ 
ÂÍUSP. 

Or 

 (b) Discuss the measures of population health policies. 

  ©UPÒöuõøP _PõuõμU öPõÒøPPÎß 
|hÁiUøPPøÍ¨ £ØÔ ÂÁõv. 

12. (a) Examine the role of psychology in health 
management. 

  _Põuõμ ÷©»õsø©°À EÍÂ¯¼ß £[QøÚ 
Tº¢uõμõ´P. 

Or 

 (b) Explain the significance of nutritional programs in 
health management. 

  _Põuõμ ÷©»õsø©°À Fmha\zx vmh[PÎß 
•UQ¯zuÁzvøÚ ÂÍUSP. 
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13. (a) Evaluate the importance of maternal and child 
health services. 

  uõ´ ©ØÖ® SÇ¢øu _Põuõμ ÷\øÁPÎß 
•UQ¯zuÁzøu ©v¨¥k ö\´P. 

Or 

 (b) Discuss the mental health services through general 
practitioners. 

  ö£õx ©¸zxÁ £°Ø]¯õÍºPÒ ‰»® |øhö£Ö® 
©Ú|» ÷\øÁPøÍ¨ £ØÔ ÂÁõv. 

14. (a) Describe different levels of prevention in preventive 
medicine. 

  uk¨¦ ©¸zuÁzvß £À÷ÁÖ uk¨¦ {ø»PøÍ 
ÂÁ›. 

Or 

 (b) Explain the process of surveillance and monitoring 
of disease outbreaks. 

  ÷|õ´£μÁ¾UPõÚ PsPõo¨¦ ©ØÖ® PsPõo¨¦ 
ö\¯À •øÓPøÍ ÂÍUSP. 

15.  (a) Discuss the role of Ayurveda in epidemic control. 

  öuõØÖ÷|õ´ Pmk¨£õmiÀ B²º÷Áuzvß £[S 
£ØÔ ÂÁõv. 

Or 

 (b) Analyze the precautionary responses during the 
SARS and MERS outbreaks. 

  SARS ©ØÖ® MERS ÷£õßÓ öuõØÖ÷|õ´PÐUPõÚ 
•ßöÚa\›UøP |hÁiUøPPøÍ £S¨£õ´Ä ö\´P. 
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 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. Write an essay on health information system. 

 _Põuõμ uPÁÀ Aø©¨¦ £ØÔ Pmkøμ GÊxP. 

17. Describe environmental and occupational hazards and 
their control. 

 _ØÖa`ÇÀ ©ØÖ® öuõÈÀ\õº B£zxPÒ ©ØÖ® AÁØÔß 
Pmk¨£õk £ØÔ ÂÁ›. 

18. Discuss the various health care services available for the 
community. 

 \‰PzvØS QøhUS® £À÷ÁÖ _Põuõμ ÷\øÁPøÍ¨ £ØÔ 
ÂÁõv. 

19. Write a detailed note on forecasting and control measures 
in community. 

 \‰P Aø©¨¦PÎÀ ÷|õ´ £μÁø» •ßTmi÷¯ 
PshÔ²® ©ØÖ® Pmk¨£kzx® •øÓPøÍ £ØÔ Â›ÁõÚ 
SÔ¨ö£ÊxP. 

20. Explain in detail about infectious disease outbreaks and 
case studies related to SARS-COV2. 

 wÂμ ÷|õ´¨ £μÁÀ ©ØÖ® SARS-COV2 öuõhº£õÚ 
ÁÇUS A´ÄPÒ £ØÔ Â›ÁõP ÂÍUSP. 

———————— 



  

S–0259   

B.Sc. DEGREE EXAMINATION, NOVEMBER 2025 

First Semester 

Microbiology 

INTRODUCTION TO MICROBIAL WORLD 

(CBCS – 2023 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10 × 2 = 20) 

Answer all questions. 

1. Biopesticide. 

 E°›§a]UöPõÀ¼. 

2. Buttermilk. 

 ÷©õº. 

3. Cellulase. 

 ö\À¾÷»ì. 

4. Microbial cellwall. 

 ~sq°º ö\À_Áº. 

5. Dysentery. 

 Á°ØÖ¨÷£õUS. 

6. Nitrogen fixation. 

 ø|mμáß {ø»¨£kzuÀ. 
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7. Microbiologist. 

 ~sq°›¯»õÍº. 

8. NPV. 

 Gß¤Â. 

9. Measuring cylinder. 

 AÍøÁ²¸øÍ. 

10. pH meter. 

 Aª»&Põμzußø© AÍÃmk©õÛ. 

 Part B  (5 × 5 = 25) 

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

11. (a) Analyze the role of microbes in medicine production 
of daily life. 

  AßÓõh ÁõÌÂÀ ©¸¢x EØ£zv°À 
~sq°›PÎß £[øP £S¨£õ´Ä ö\´P. 

Or 

 (b) Demonstrate the role of microbes in biodegradation 
of wastes. 

  PÈÄPÎß E°›ÁÈ]øuÂÀ ~sq°›PÎß 
£[øP Â›zxøμUP. 

12. (a) Compare the general biology with Microbiology. 

  ö£õx E°›¯ø» ~sq°›¯¾hß J¨¤kP. 

Or 

 (b) Discuss the importance of lipids in microbial life. 

  ~sq°›PÎß ÁõÌÂÀ öPõÊ¨¦PÎß 
•UQ¯zxÁzøu¨ £ØÔ ÂÁõvUP. 
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13. (a) Explain about the infectious microbe involved in 
causing typhoid. 

  øh£õ´øh HØ£kzxÁvÀ Dk£mkÒÍ öuõØÖ 
~sq°› £ØÔ ÂÍUSP. 

Or 

 (b) Write a note on artificial immunity. 

  ö\¯ØøP ÷|õ´z uøhUPõ¨¦ £ØÔ SÔ¨ö£ÊxP. 

14. (a) “Microbes play a key role in biogas production” –
Prove. 

  “E°ºÁõ² EØ£zv°À ~sq°›PÒ •UQ¯ £[S 

ÁQUQßÓÚ” & ö©´¨¤UP. 

Or 

 (b) Summarize the role of microbes in industries. 

  öuõÈØ\õø»PÎÀ ~sq°›PÎß £[QøÚa _¸UQ 
ÁøμP. 

15. (a) Write a note on Autoclave. 

  AvAÊzu öPõvP»ß £ØÔ SÔ¨ö£ÊxP. 

Or 

 (b) Discuss about the Incubator and oven. 

  AøhPõ¨¦P¸Â ©ØÖ® PÚÀAk¨¦ £ØÔ ÂÁõv. 

 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. Examine the importance of microbiology in daily life. 

 AßÓõh ÁõÌÂÀ ~sq°›¯¼ß •UQ¯zxÁzøuU 
Tº¢uõμõ´P. 
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17. How biomolecular study in general biology is useful to 
microbiology? Explain. 

 ö£õx E°›¯¼ß E°º ‰»UTÖ £i¨£õÚx 
~sq°›¯¾US GÆÁõÖ £¯ÝÒÍuõP C¸UQÓx? 
ÂÍUSP. 

18. Write an essay on biofertilizer. 

 E°º Eμ[PÒ £ØÔ Pmkøμ GÊxP. 

19. Explain about the role of microbes in household food 
production. 

 Ãmk EnÄ EØ£zv°À ~sq°›PÎß £[S £ØÔ 
ÂÍUSP. 

20. Discuss about the preparation of chemical reagents and 
culture media for a microbiological laboratory. 

 ~sq°›¯À B´ÁPzvØPõÚ ÷Áv¯ÂøÚ¨ö£õ¸mPÒ 
©ØÖ® ~sq°›ÁÍº FhP[PøÍz u¯õ›¨£x £ØÔ 
ÂÁõvUP. 

———————— 



  

S–0260   

B.Sc. DEGREE EXAMINATION, NOVEMBER 2025 

Second Semester 

Microbiology 

MICROBIAL PHYSIOLOGY AND METABOLISM 

(CBCS – 2023 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10 × 2 = 20) 

Answer all questions. 

1. Mention the applications of synchronous culture. 

 Jzvø\ÁõÚ ÁÍºa]°ß £¯ß£õmøhU SÔ¨¤hÄ®. 

2. What is biomass in cell culture? 

 E°μq ÁÍºa]°ß E°ºö£õ¸Ò GßÓõÀ GßÚ? 

3. Define photo organotrophs.  

 JÎ BºP÷Úõm÷μõ¨PøÍ Áøμ¯Ö. 

4. Give some examples of oxidising bacteria.  

 BUêPμn £õUj›¯õUPÐUS ]» GkzxUPõmkPÒ u¸P. 

5. Define the process fermentation. 

 ö|õvzuÀ ö\¯À•øÓø¯ Áøμ¯ÖUPÄ®. 

6. What are the three steps of ATP synthesis? 

 Hi¤ öuõS¨¤ß ‰ßÖ {ø»PÒ GßÚ? 
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7. Write a note on accessory pigments involved in 
photosynthesis. 

 JÎa÷\ºUøP°À Dk£k® xøn {ÓªPÒ £ØÔ¯ SÔ¨ø£ 
GÊuÄ®. 

8. What do you understand by photophosphorylation? 

 JÎ£õì£›Pμn® ‰»® }[PÒ GßÚ ¦›¢xöPõÒQÕºPÒ? 

9. What is the main cause of cyst? 

 }ºUPmiUPõÚ •UQ¯ Põμn® GßÚ? 

10. Mention the characteristics of protozoa. 

 ¦÷μõm÷hõ÷\õÁõÂß £s¦PøÍU SÔ¨¤hÄ®. 

 Part B  (5 × 5 = 25) 

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

11. (a) Distinguish between chemostat and turbidostat in 
continuous culture method. 

öuõhºa]¯õÚ ÁÍºa] •øÓ°ß Ai¨£øh°À 
öP÷©õìhõm ©ØÖ® hº¤÷hõìhõm BQ¯ÁØøÓ 
÷ÁÖ£kzx[PÒ. 

Or 

 (b) Write a note on MTT Assay and fluorescence based 
detection method. 

   G®ii ©v¨¥k ©ØÖ® L¨÷Íõμ\ßì 
Ai¨£øh°»õÚ PÈzuÀ •øÓ £ØÔ¯ SÔ¨ø£ 
GÊuÄ®. 

12. (a) Classify bacteria according to growth temperatures, 
give examples. 

  ÁÍºa] öÁ¨£{ø»°ß £i £õUj›¯õøÁ 
GkzxUPõmkPÐhß ÁøP¨£kzuÄ®. 

Or 
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 (b) Describe about photo organotrophs, with examples. 

  ÷£õm÷hõ BºP÷Úõz÷μõ¨ì £ØÔ Euõμnzxhß 
ÂÁ›UPÄ®. 

13. (a) Outline oxidative and non-oxidative phases of 
pentose phosphate pathway. 

  ö£ß÷hõì £õì÷£m £õøu°ß BUêá÷ÚØÓ 
©ØÖ® BUêá÷ÚØÓ©ØÓ Pmhzøu ÷PõimkU 
PõmkP. 

Or 

 (b) Summarize the steps and significance of Embden 
Meyerhof pathway.  

  G®¨hß ÷©¯ºíõL¨ £õøu°ß ö\¯À£õmk£iPÒ 
©ØÖ® •UQ¯zxÁzøu _¸UP©õPU TÓÄ®. 

14. (a) Explain about different phases of dark reaction. 

  C¸sh GvºÂøÚ°ß öÁÆ÷ÁÖ Pmh[PøÍ¨ 
£ØÔ ÂÍUPÄ®. 

Or 

 (b) Write short note on light dependent reactions in 
photo synthesis. 

  JÎa÷\ºUøP°À JÎ \õº¢u GvºÂøÚPÒ £ØÔ¯ 
]Ö SÔ¨¦PøÍ GÊxP. 

15.  (a) Describe about reproduction through conidia.  

  öPõÛi¯õ ‰»® CÚ¨ö£¸UP® £ØÔ ÂÁ›UPÄ®. 

Or 

 (b) Explain about steps of micro algae formations. 

  ~sq°›PøÍ E¸ÁõUS® ö\¯À£õmk £iPÒ £ØÔ 
ÂÍUPÄ®. 
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 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. Give a detailed account on measurement of microbial 
growth by direct method. 

 ÷|μi •øÓ ‰»® ~sq°º ÁÍºa]ø¯ AÍÂkÁx £ØÔ 
Â›ÁõÚ ÂÍUPzøu AÎUPÄ®. 

17. Describe in detail about primary and secondary active 
transport, with diagram. 

 •ußø© ©ØÖ® Cμshõ® {ø» QÍºÄ PhzuÀPøÍ 
÷|ºzv¯õÚ Áøμ£hzxhß Â›ÁõP ÂÁ›UPÄ®. 

18. Explain in detail about lactobacilli-homo and heterolactic 
acid fermentation and its nutritive value.  

 »õU÷hõ£õQ»õ, ÷íõ÷©õ ©ØÖ® öím÷hõ÷μõ»õUiU 
Aª» E¸ÁõUP® ©ØÖ® Auß Fmha\zx ©v¨¦ £ØÔ 
Â›ÁõP ÂÍUPÄ®. 

19. Describe in detail about non-cyclic photophosphorylation. 

 _ÇØ] AÀ»õu L÷£õm÷hõ£õì ÷£õ›÷»åß £ØÔ 
Â›ÁõP ÂÍUPÄ®. 

20. Explain in detail about sexual reproduction of protozoa, 
with diagram. 

 ¦÷μõm÷hõ÷\õÁõÂß £õ¼¯À CÚ¨ö£¸UP® £ØÔ 
÷|ºzv¯õÚ Áøμ£hzxhß Â›ÁõP ÂÍUPÄ®. 

———————— 



  

S–0261   

U.G. DEGREE EXAMINATION, NOVEMBER 2025 

Microbiology 

Allied –– BIOINSTRUMENTATION 

(CBCS – 2023 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10 × 2 = 20) 

Answer all questions. 

1. Define PPM. 
 ¤.¤.G® GßÓõÀ GßÚ? 

2. Define buffer. 
 uõ[PÀ £ØÔ ÂÁ›. 

3. Define spectroscopy. 
 {Ó©õø»°¯À £ØÔ ÂÁ›. 

4. Enlist any two applications of colorimeter. 
 {Ó©õø» J¼©õÛ°ß H÷uÝ® Cμsk £¯ß£õkPøÍ 

£mi¯¼kP. 

5. Define electrophoresis. 
 ªßÚq¨£S¨¦ £ØÔ ]ÖSÔ¨¦ ÁøμP. 

6. What is HPLC? 
 E¯º AÊzuz vμÁ {Óa\õμÀ ¤›øP GßÓõÀ GßÚ? 

7. What is EEG? 
 ‰øÍªßÚø» ÁμÄ (C.C. â) GßÓõÀ GßÚ? 

Sub. Code 
23BMIA2 



S–0261 

  

  2

8. List down the applications of PET scan. 

 £õ]mμõß EªÌ¦ uÍPvº£h°¯À (PET) ì÷PÛß 
£¯ß£õkPøÍ £mi¯¼kP.  

9. What is scintillation counter? 

 JÎºÄ Gso (]si÷»åß PÄßhº) GßÓõÀ GßÚ? 

10. Enlist the applications of flame photometer. 

 uÇÀ JÎ©õo°ß £¯ß£õkPøÍ £mi¯¼kP. 

 Part B  (5 × 5 = 25) 

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

11. (a) Elaborate the working mechanism and applications 
of ultracentrifuge. 

  Av÷ÁP ø©¯Â»US _ÇØ]U P¸Â°ß ö\¯À£k® 
Âu® ©ØÖ® £¯ß£õkPøÍ ÂÁ›. 

Or 

 (b) Discuss in detail about ammonium sulphate 
precipitation of proteins. 

  A®÷©õÛ¯® \À÷£mk ‰»® ¦μu[PøÍ¨ 
¤›zöuk¨£x £ØÔ ÂÁõv. 

12. (a) Describe the working mechanism and applications 
of infrared spectroscopy. 

  APa]Á¨¦ {Ó©õø»°ß ö\¯À£k® Âu® ©ØÖ® 
£¯ß£õkPøÍ ÂÍUSP. 

Or 

 (b) Explain the parts, principle and applications  of  
UV-visible spectroscopy. 

  ¦ÓFuõ&Põm] {Ó©õø»°ß £õP[PÒ, uzxÁ® 
©ØÖ® £¯ß£õkPøÍ ÂÍUSP. 
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13. (a) Describe in detail about starch gel electrophoresis. 
  ìhõºa TÌ© ªßÚq¨ £S¨ø£¨ £ØÔ ÂÁ›. 

Or 

 (b) Elaborate thin layer chromatography and its 
applications . 

  ö©À»kUS Ásn¨£iÄ¨ ¤›øP ©ØÖ® Auß 
£¯ß£õkPøÍU SÔzx ÂÁ›. 

14. (a) Summarize the principle and applications of CT. 
  ].i. ì÷PÛß uzxÁ® ©ØÖ® £¯ß£õkPøÍ 

ÂÍUSP. 

Or 

 (b) Write a short note on working mechanism of MRI. 
  G®.Bº.I. ì÷PÛß ö\¯À£k® Âu® £ØÔ 

]ÖSÔ¨¦ ÁøμP. 

15.  (a) Discuss the principle and application of spectro 
fluorimeter. 

  {Ó©õø» ¦÷Íõ›«mh›ß uzxÁ® ©ØÖ® 
£¯ß£õkPøÍ ÂÁõv. 

Or 

 (b) Describe in detail about Autoradiography. 
  uØPvº¨¦¨£vÄ £ØÔ ÂÍUPÄ®. 

 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. Explain the principle, procedure, types and applications 
of autoclave. 

 AÊzu AÚØP»zvß uzxÁ®, ö\¯À£k® Âu®, ÁøPPÒ 
©ØÖ® £¯ß£õkPøÍ ÂÍUSP. 

17. Add a detailed note on mass spectroscopy. 
 Aq¨ö£õ¸sø© Aø»©õø» £ØÔ Â›ÁõP GÊxP. 
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18. Summarize the principle, working mechanism and steps 
involved in PAGE. 

 £õ¼ AU›»õø©k TÌ© ªßÚq¨ £S¨¤ß uzxÁ®, 
ö\¯À£k® Âu® ©ØÖ® £i{ø»PøÍ ÂÁ›. 

19. Describe the principle, instrumentation and applications 
of ECG. 

 C.].â&°ß uzxÁ®, P¸Â¯õUP® ©ØÖ® £¯ß£õkPøÍ 
ÂÁ›. 

20. Discuss elaborately about Geiger Muller Counter. 

 øPPº&•À»º Gso°øÚ¨ £ØÔ Â›ÁõP ÂÁõv. 

———————— 



  

S–0262   

U.G. DEGREE EXAMINATION, NOVEMBER 2025 

Microbiology 

Allied –– CLINICAL LABORATORY TECHNOLOGY 

(CBCS – 2023 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10 × 2 = 20) 

Answer all the questions. 

1. Personnel 

 B´ÁP £o¯õÍºPÒ 

2. Hand wash 

 øP PÊÄuÀ 

3. CSF 

 ö\›¨÷μõìø£ÚÀ vμÁ® 

4. Bile 

 ¤zu® 

5. Embedding 

 Emö£õvzuÀ 

6. Dehydration 

 }›Ç¨¦ 

7. Thermoplastin 

 z÷μõ®÷£õ¤Íõìiß 
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8. Plasma recalcification 

 ¤Íõì©õ ©Ö\õÀ]L¤÷Påß 

9. NABL 

 GßH¤GÀ 

10. Quality assessment 

 uμ ©v¨¥k 

 Part B  (5 × 5 = 25) 

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

11. (a) Write short notes on assessment of a patient and 
brief history collection. 

  ÷|õ¯õÎ°ß ©v¨¥k ©ØÖ® _¸UP©õÚ Áμ»õÖ 
÷\P›¨¦ £ØÔ ]Ö SÔ¨¦ GÊxP. 

Or 

 (b) Discuss briefly about code of conduct of a medical 
laboratory personnel. 

  ©¸zxÁ B´ÁP £o¯õÍºPÎß |hzøu ÂvPÒ 
£ØÔ _¸UP©õP ÂÁõvUPÄ®. 

12. (a) Comment on preservation of clinical specimen. 

  ©¸zxÁ ©õv›ø¯¨ £õxPõ¨£x £ØÔ P¸zx 
öu›ÂUP. 

Or 

 (b) Write briefly on the separation methods of serum 
and plasma form blood. 

  CμzuvÀ C¸¢x ^μ® ©ØÖ® ¤Íõì©õøÁ ¤›US® 
•øÓPÒ £ØÔ _¸UP©õP GÊxP. 
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13. (a) Enlist the classification and properties of fixatives. 
  \›ö\´uÀPÒ/L¤U÷éiÆPÎß ÁøP¨£õk ©ØÖ® 

£s¦PøÍ £mi¯¼kP. 

Or 

 (b) Write briefly account on the tissue processing steps. 
  v_ ö\¯»õUP £iPÒ £ØÔ _¸UP©õP GÊxP. 

14. (a) Emphasize the laboratory diagnosis methods of 
bleeding disorders. 

  Cμzu¨÷£õUS ÷PõÍõÖUPõÚ B´ÁP •øÓPøÍ 
ÂÍUSP. 

Or 

 (b) Explain how the coagulation factors are assayed in 
haematology? 

  ï©õmhõ»â°À EøÓuÀ PõμoPÒ GÆÁõÖ B´Ä 
ö\´¯¨£kQßÓÚ Gß£øu ÂÍUSP. 

15.  (a) What about ISO accreditation boards. 

  ISO A[RPõμ Áõ›¯[PÒ £ØÔ GÊxP. 

Or 

 (b) Compare and contrast pre-analytical and post 
analytical phases of tetsing. 

  ÷\õuøÚ°ß •ß&£S¨£õ´Ä ©ØÖ® 
¤ß&£S¨£õ´Ä Pmh[PøÍ J¨¤kP. 

 Part C  (3 × 10 = 30) 

Answer any three of the following. 

16. Write a detailed account on the organization of clinical 
laboratory and the role of a medical laboratory technician 
to carry out safety measure. 

 ©¸zxÁ B´ÁPzvß Aø©¨¦ ©ØÖ® £õxPõ¨¦ 
|hÁiUøPPøÍ ÷©ØöPõÒÁvÀ ©¸zxÁ B´ÁP 
öuõÈÀ~m£ ÁÀ¾|›ß £[S £ØÔ GÊxP. 
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17. Elaborate on the collection and processing of blood, urine 
and stool specimen. 

 Cμzu®, ]Ö}º ©ØÖ® ©»® ©õv›PÎß ÷\P›¨¦ ©ØÖ® 
ö\¯»õUP® ÂÁ›. 

18. Discuss in detail about different types and mounting of 
microtomes. 

 ø©U÷μõ÷hõ®PÎß £À÷ÁÖ ÁøPPÒ ©ØÖ® HØÖ 
•øÓPøÍ £ØÔ ÂÁõv. 

19. Write elaborately about investigations of coagulation 
disorders. 

 EøÓuÀ ÷PõÍõÖPÒ £ØÔ¯ B´ÄPÒ £ØÔ Â›ÁõP 
GÊxP. 

20. Write detailly about the development and 
implementation of standards and accreditation boards. 

 u›{ø»PÒ ©ØÖ® A[RPõμ Áõ›¯[PÎß ÁÍºa] ©ØÖ® 
ö\¯À£kzuÀ £ØÔ ÂÍUSP. 

———————— 



 

  

S–0263   

U.G. DEGREE EXAMINATION, NOVEMBER 2025 

Microbiology 

Allied – FOOD PROCESSING TECHNOLOGY 

(CBCS – 2023 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10 × 2 = 20) 

Answer all questions. 

1. List out the objectives of food preservation.  
 EnÄ £õxPõ¨¤ß ÷|õUP[PøÍ £mi¯¼kP. 

2. Explain the importance of high temperature in 
preservation. 

 £õxPõ¨¤À AvP öÁ¨£zvß •UQ¯zxÁzøu ÂÍUSP. 

3. State the role of packaging material in food processing. 
 EnÄ ö\¯»õUPzvÀ EøÓ ö£õ¸mPÎß £[øP TÖP. 

4. What is the main cause of spoilage in fish? 
 «ÛÀ •øÓ÷Pk HØ£kÁuØPõÚ •UQ¯ Põμn® GßÚ? 

5. Define pasteurization. 
 £õìhøμ÷\åß Gß£øu Áøμ¯ÖUPÄ®. 

6. Mention any four fermented milk products. 
 |õßS £õÀ ¦ÎUS® u¯õ›¨¦PøÍ SÔ¨¤mk TÓÄ®. 

7. Comment on the importance of  oils in food. 
 EnÂÀ Gsön´PÎß •UQ¯zxÁzøu ÂÍUPÄ®. 

Sub. Code 
23BMIA4 



S–0263 

  

  2

8. Define pyrolysis. 

 öÁ¨£ ]øuÄ Gß£øu Áøμ¯ÖUPÄ®. 

9. Explain the significance of HACCP. 

 HACCP Gß£vß •UQ¯zxzøu ÂÍUSP. 

10. Mention any two food borne diseases. 

 Cμsk EnÁõÀ HØ£k® ÷|õ´PøÍ SÔ¨¤kP. 

 Part B  (5 × 5 = 25) 

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

11. (a) Explain the techniques of food preservation. 

  EnÄ¨ £õxPõ¨¦ ~m£[PøÍ ÂÍUSP. 

Or 

 (b) Describe the role of radiation in food preservation. 

  EnÄ¨ £õxPõ¨¤À PvºÃa]ß £[øP ÂÍUPÄ®. 

12. (a) Explain the freshness criteria of fish products. 

  «ß u¯õ›¨¦PÎß £_ø© AÍÃmkU ÷Põm£õkPøÍ 
ÂÍUSP. 

Or 

 (b) Discuss the quality assessment of meat products. 

  CøÓa] u¯õ›¨¦PÎß uμ ©v¨¥møh £ØÔ 
ÂÁ›UPÄ®. 

13. (a) Differentiate LTH, HTST and UHT techniques in 
milk processing. 

  LTH, HTST ©ØÖ® UHT ~m£[PøÍ £õÀ 
ö\¯»õUPzvÀ ÷ÁÖ£zv ÂÍUSP. 

Or 
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 (b) Describe the process of preparation of cheese and 
Yogurt. 

  £õ»õøhU Pmi ©ØÖ® u°º u¯õ›¨¤ß 
ö\¯À•øÓø¯ ÂÁ›UPÄ®. 

14. (a) Discuss the effects of frying oil in human health. 

  Gsön´ ÁÖUP¼ß ©Ûu EhÀ |»zvÀ HØ£k® 
ÂøÍÄPøÍ ÂÁõvUPÄ®. 

Or 

 (b) Explain the significance of refining and fractionated 
oil. 

  _zvP›UP¨£mh ©ØÖ® £SUP¨£mh Gsön´PÎß 
•UQ¯zxÁzøu ÂÍUSP. 

15.  (a) Discuss the importance of microbial cultures in food 
fermentation. 

  EnÄ ¦Î¨¤À ~sq°º P»õa\õμ[PÎÀ 
•UQ¯zxÁzøu ÂÁõvUPÄ®. 

Or 

 (b) Describe the safety measures to prevent 
adulteration of food. 

  EnÄ¨ ö£õ¸mPÎÀ PÍÁõoUS¨ £õ´£uØPõÚ 
£õxPõ¨¦ |hÁiUøPPøÍ ÂÁ›UPÄ®. 

 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. Describe the principles of chemical and biopreservatives. 

 Cμ\õ¯Ú ©ØÖ® E°›¯À £õxPõ¨¦ ö£õ¸mPÎß 
÷Põm£õkPøÍ ÂÍUPÄ®. 

17. Elaborate on the methods of preservation of fish. 

 «ß £õxPõ¨¦ •øÓPøÍ Â›ÁõP GÊuÄ®. 
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18. Discuss the Hygiene and sanitation requirement in food 
processing industries. 

 EnÄa ö\¯»õUPz xøÓPÎÀ _Põuõμ® ©ØÖ® 
y´ø©°ß ÷uøÁPøÍ ÂÁõvUPÄ®. 

19. Discuss the steps involved in extraction of oils. 

 Gsön´PøÍ GkUS® |hÁiUøPPøÍ ÂÁõvUPÄ®. 

20. Describe the methods for the microbiological examination 
of foods. 

 EnÂß ~sq°›¯À £›÷\õuøÚ •øÓPøÍ 
ÂÁ›UPÄ®. 

 
———————— 



  

S–0264   

B.Sc. DEGREE EXAMINATION, NOVEMBER 2025 

Second Semester 

Microbiology 

NUTRITION AND HEALTH HYGIENE 

(CBCS – 2023 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10 × 2 = 20) 

Answer all the questions. 

1. Meal planning 
 EnÄ vmhªhÀ 

2. Lipids 
 öPõÊ¨¦ 

3. Infancy 
 SÇ¢øu £¸Á® 

4. Nutritive value 
 Fmha\zx ©v¨¦ 

5. Obesity 
 EhÀ £¸©ß 

6. Hypertension 
 E¯º Cμzu AÊzu® 

7. Key health indicators 
 •UQ¯ _Põuõμ SÔPõmiPÒ 
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8. Environment health 

 _ØÖa`ÇÀ B÷μõUQ¯® 

9. Personnel hygiene 

 uÛ¨£mh _Põuõμ® 

10. Sanitation 

 _Põuõμ® 

 Part B  (5 × 5 = 25) 

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

11. (a) Explain the importance of micro and macro 
minerals in nutrition. 

  Fmh\zvÀ ø©U÷μõ ©ØÖ® ÷©U÷μõ uõxUPÎß 
•UQ¯zxÁzøu ÂÍUSP. 

Or 

 (b) Comment on the importance of water in nutrition. 

  Fmh\zvÀ }›ß •UQ¯zxÁ® £ØÔ TÖP. 

12. (a) Write briefly on the diet chart. 

  EnÄ AmhÁøn £ØÔ GÊxP. 

Or 

 (b) Discuss about the balanced diet of pregnant women. 

  Pº¨¤o¨ ö£sPÎß \©a^º EnÄ £ØÔ ÂÁõv. 

13. (a) Write short account on cardiovascular diseases.  

  Põºi÷¯õ ÁõìS»º ÷|õ´ £ØÔ GÊxP. 

Or 

 (b) Write brief notes on protein energy malnutrition. 

  ¦μu BØÓÀ Fmha\zx SøÓ£õk £ØÔ _¸UP©õP 
GÊxP. 
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14. (a) Comment on the determinants of health. 

  B÷μõUQ¯zøu wº©õÛ¨£x SÔzx GÊxP. 

Or 

 (b) Write shortly about functions of various nutrition 
organizations in India. 

  C¢v¯õÂÀ £À÷ÁÖ Fmha\zx {ÖÁÚ[PÎß 
ö\¯À£õkPÒ £ØÔ _¸UP©õP GÊxP. 

15.  (a) Write briefly about village health sanitation 
committee. 

  Qμõ© _Põuõμ x¨¦μÄ SÊ £ØÔ ÂÍUSP. 

Or 

 (b) Compare and contrast medical and culinary 
hygiene. 

  ©¸zxÁ ©ØÖ® \ø©¯À _Põuõμzøu J¨¤mk¨ 
£õºUPÄ®. 

 Part C  (3 × 10 = 30) 

Answer any three of the following. 

16. Elaborate on the basics of meal planning in nutrition. 
Compare good nutrition and malnutrition. 

 Fmha\zvÀ EnÄ vmhªhÀ Ai¨£øhø¯ ÂÁ›. |À» 
©ØÖ® öPmh Fmh\zøu J¨¤kP. 

17. Write a detailed account on the balanced diet for infants, 
young children and adolescents. 

 øPUSÇ¢øuPÒ, ]Ö SÇ¢øuPÒ ©ØÖ® CÍ® 
£¸ÁzvÚ¸UPõÚ \©a^º EnÄ £ØÔ Â›ÁõP GÊxP. 

18. Compare and contrast the improper diets of malnutrition, 
under-nutrition and over-nutrition. 

 Fmh\zvß RÊ®, AvP Fmh\zvß RÊ® EÒÍ 
•øÓ¯ØÓ EnÄ •øÓPøÍ J¨¤mk¨ £õºUPÄ®. 
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19. Write elaborately about the principles and strategies of 
health policy and health organizations. 

 _Põuõμ öPõÒøP ©ØÖ® _Põuõμ Aø©¨¤ß öPõÒøPPÒ 
©ØÖ® EzvPÒ £ØÔ ÂÍUSP. 

20. Discuss about community and personal hygiene. 

 \‰P® ©ØÖ® uÛ¨£mh _Põuõμ® £ØÔ ÂÁõv. 
———————— 



  

S–0265   

B.Sc. DEGREE EXAMINATION, NOVEMBER 2025 

Second Semester 

Microbiology 

SERICULTURE 

(CBCS – 2023 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10 × 2 = 20) 

Answer all questions. 

1. Define sericulture. 

 £mk¨¦Ê ÁÍº¨¦ GßÓõÀ GßÚ? 

2. Discuss briefly about distribution of sericulture in India. 

 C¢v¯õÂÀ £mk ÁÍº¨¤ß £Qº©õÚ® £ØÔ ÂÁõv. 

3. Define larva. 

 »õºÁõ AÀ»x •møh¨¦Ê GßÓõÀ GßÚ? 

4. Define moth. 

 A¢x¨§a] £ØÔ GÊxP. 

5. Define parasitism. 

 Jmkso ÁõÌÄ £ØÔ ÂÍUSP. 

6. Define symbiosis. 

 CønÁõÌÄ £ØÔ ÂÁ›. 
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7. What are cocoons? 

 ¦ÊUTk GßÓõÀ GßÚ? 

8. Define value addition. 

 ©v¨¦U TmhÀ £ØÔ ÂÁ›. 

9. How sericulture benefits the society? 

 £mk ÁÍº¨¦ \•uõ¯zvØS GÆÁõÖ |ßø© £¯UQÓx? 

10. Define entrepreneurship. 

 öuõÈÀ•øÚÄ GßÓõÀ GßÚ? 

 Part B  (5 × 5 = 25) 

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

11. (a) Discuss the taxonomical characters of mulberry 
varieties. 

  •_UöPõmøh ÁøPPÎß ÁøP¨£õk Sn[PøÍ¨ 
£ØÔ ÂÁõv. 

Or 

 (b) Elaborate the biology of mulberry plant.  

  •_UöPõmøh uõÁμzvß E°›¯À ußø©PøÍ¨ 
£ØÔ ÂÁ›. 

12. (a) Describe the life cycle of silkworm. 

  £mk¨¦ÊÂß ÁõÌUøP _ÇØ] £ØÔ ÂÁ›. 

Or 

 (b) Explain various growth stages of silkworm. 

  £mk¨¦ÊÂß ÁÍºa] {ø»PøÍ¨ £ØÔ ÂÍUSP. 
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13. (a) Write a short note on pests and predators of 
silkworms and their control measures. 

  £mk¨¦ÊÂøÚz uõUS® §a]PÒ ©ØÖ® 
öPõßÖsoPøÍ £ØÔ²®, AÁØøÓ ukUS® 
•øÓPøÍ¨ £ØÔ²® ÂÍUSP. 

Or 

 (b) Add a short note on Grasseria disease of silkworm. 
  £mk¦ÊUPøÍz uõUS® £õÀ ÷|õ´ £ØÔ ]Ö SÔ¨¦ 

ÁøμP. 

14. (a) Enlist and explain value added products of 
mulberry. 

  £mk¨¦ÊUPÎhª¸¢x u¯õ›UP¨£k® ©v¨¦UTmk 
u¯õ›¨¦PøÍ £mi¯¼mk ÂÍUSP. 

Or 

 (b) Discuss the steps involved in rearing of silkworms. 
  £mk¨¦Ê ÁÍº¨¤ß £i{ø»PøÍ¨ £ØÔ ÂÁ›. 

15.  (a) Elaborate the importance of sanitation in 
sericulture. 

  £mk ÁÍº¨¤À _Põuõμzvß •UQ¯zxÁ® £ØÔ 
ÂÁ›. 

Or 

 (b) Enlist the types of marketing strategies that can be 
adopted to promote sericulture.  

  £mk ÁÍº¨ø£ ÂÍ®£μ¨£kzu (FUSÂUP) 
£¯ß£kzu¨£k® £À÷ÁÖ EzvPøÍ £mi¯¼kP. 

 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. Add a detailed note on mulberry crop cultivation and 
protection. 

 •_UöPõmøh uõÁμzvß \õS£i ©ØÖ® £õxPõ¨¦ 
•øÓPøÍ¨ £ØÔ SÔ¨¦ ÁøμP. 
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17. Elaborate the morphology of silkworms. 

 £mk¨¦ÊÂß E¸Á® ©ØÖ® Aø©¨¤øÚ ÂÁ›. 

18. Discuss in detail about symptoms, pathogenesis, mode of 
infection, prevention and control of muscardine. 

 ©_Põºiß ÷|õ°ß AÔSÔPÒ, £μÄ® •øÓ, ÷|õ´ 
÷uõßÖ® ÁøP, uk¨¦ ©ØÖ® Pmk¨£õmk •øÓPøÍ 
ÂÁõv. 

19. Describe in detail about cocoon assessment and 
processing technologies. 

 Tmk¨¦ÊUPøÍ ©v¨¥k ©ØÖ® £u¨£kzx® •øÓPøÍ¨ 
£ØÔ ÂÁ›. 

20. Summarize the infrastructure facilities and equipments 
needed for doing sericulture. 

 £mk ÁÍºUPz ÷uøÁ¨£k® EÒPmhø©¨¦ Á\vPøÍ²®, 
E£Pμn[PøÍ²® £ØÔ ]Ö SÔ¨¦ ÁøμP. 

———————— 
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B.Sc. DEGREE EXAMINATION, NOVEMBER 2025 

Third Semester 

Microbiology  

MOLECULAR BIOLOGY AND MICROBIAL GENETICS  

(CBCS – 2023 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10 × 2 = 20) 

Answer all questions. 

1. Bidirectional replication 

 C¸vø\ ¤μvö¯kzuÀ 

2. Denaturation 

 ußø©ø¯ CÇzuÀ 

3. Transcription 

 £iö¯kzuÀ 

4. Ara operon 

 Aμõ K£μõß 

5. Suppression 

 AhUSuÀ 

6. Photoreactivation 

 JÎ«Òö\¯À£kzuÀ 
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7. Ti plasmid 

 iI ¤Íõìªm 

8. R plasmid 

 Bº ¤Íõìªm 

9. Replicative transposition 

 ¤μv Ch©õØÓ® 

10. Transposon 

 iμõßì÷£õ\ß 

 Part B  (5 × 5 = 25) 

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

11. (a) Describe  the double helix structure of DNA with a 
neat diagram. 

  i.Gß.H-Âß Cμmøha _¸Ò Aø©¨ø£ uS¢u 
Áøμ£hzxhß ÂÁ›. 

Or 

 (b) Examine the organization of DNA in viruses. 

  øÁμìPÎÀ iGßH Aø©¨ø£ Tº¢uõμõ´P. 

12. (a) Discuss about the inhibitors of protein synthesis in 
Prokaryotes. 

  ¦÷μõPõ›÷¯õmkPÎÀ ¦μu EØ£zvø¯z ukUS® 
ö£õ¸mPÒ £ØÔ ÂÁõvUP. 

Or 

 (b) Explain about the structure and processing of tRNA. 

  iBºGßH&Âß Aø©¨¦ ©ØÖ® ö\¯»õUP® £ØÔ 
ÂÍUSP. 
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13. (a) Evaluate the various  types of mutation.  

  £À÷ÁÖ ÁøP¯õÚ ¤ÓÌÄPøÍ ©v¨¤kP. 

Or 

 (b) Write  a note on nucleotide repair and base excision 
repair mechanism.  

  {³UÎ÷¯õøhk £Êx ©ØÖ® Ai¨£øh }UP 
£Êx£õºUS® ÁÈ•øÓ £ØÔ SÔ¨ö£ÊxP. 

14. (a) “Phages play an important role Microbial genetics”  - 
Prove.  

  “÷£äPÒ ~sq°› ©μ¤¯¼À J¸ •UQ¯ £[øP 
ÁQUQßÓÚ” – {¹¤UP. 

Or 

 (b) Analyze the plasmid replication and its regulation. 

  ¤Íõìªm ¤μvö¯kzuÀ ©ØÖ® Auß JÊ[S 
•øÓø¯ £S¨£õ´Ä ö\´P. 

15.  (a) Give an account on transformation.  

  E¸©õØÓ® £ØÔ SÔ¨ö£ÊxP. 

Or 

 (b) Discuss about the uses of transposons.  

  iμõßì÷£õ\ßPÎß £¯ß£õkPøÍ¨ £ØÔ 
ÂÁõvUP. 

 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. Explain about the enzymes involved in DNA replication. 

 iGßH ¤μvö¯kzu¼À Dk£k® ö|õvPøÍ¨ £ØÔ 
ÂÍUSP. 

17. Discuss about the regulation of gene expression using lac 
operon as an example. 

 »õU K£μõøÚ Euõμn©õP¨ £¯ß£kzv ©μ£q 
öÁÎ¨£õmøh JÊ[S£kzxÁx £ØÔ ÂÁõvUP. 



S–0266 

  

  4

18. Summarize the physical and chemical mutagens.  

 C¯Ø¤¯À ©ØÖ® ÷Áv°¯À ¤ÓÌÄ PõμoPøÍa _¸UQ 
ÁøμP. 

19. Describe the structure and life cycle of virulent phage 
with a neat diagram. 

 Ã›¯® Áõ´¢u ÷£âß Aø©¨¦ ©ØÖ® ÁõÌUøPa 
_ÇØ]ø¯ uS¢u Áøμ£hzxhß ÂÁ›UP. 

20. Write a detailed note on generalized and specialized 
transduction. 

 ö£õxø©¨£kzu¨£mh ©ØÖ® ]Ó¨¦ £›©õØÓ® SÔzx 
Â›ÁõÚ SÔ¨ö£õÊxP. 

  
———————— 



  

S–0267   

B.Sc. DEGREE EXAMINATION, NOVEMBER 2025 

Third Semester 

Microbiology 

ORGANIC FARMING AND BIOFERTILISER 
TECHNOLOGY 

(CBCS – 2023 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10 × 2 = 20) 

Answer all questions. 

1. Crop rotation.  

 £°º _ÇØ] 

2. Sustainability. 

 {ø»zußø© 

3. Composting. 

 EÓ©õUPÀ 

4. Organic garden.  

 BºPõÛU ÷uõmh® 

5. Bacillus. 

 ÷£]»ì 

6. Azospirillum. 

 A÷\õìø£›À»® 

Sub. Code 
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7. Cyanobacteria. 

 \¯÷Úõ£õUj›¯õ 

8. Biofertilizer. 

 E°º Eμ® 

9. Azotobacter. 

 A÷\õ÷hõ£õUhº 

10. Anabaena. 

 AÚ÷£Úõ. 

 Part B  (5 × 5 = 25) 

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

11. (a) “Organic farming plays a key role in ecological 
balance” - Justify. 

  “_ØÖa`ÇÀ \©{ø»°À C¯ØøP ÷ÁÍõsø© 
•UQ¯ £[S ÁQUQÓx” – {¯õ¯¨£kzxP. 

Or 

 (b) “Organic farming may reduce the uses of non-
renewable resources” - Discuss. 

  “P›© ÷ÁÍõsø© ‰»® ¦x¨¤UP •i¯õu 
ÁÍ[PÎß £¯ß£õmøhU SøÓUP»õ®” – 
ÂÁõvUPÄ®. 

12. (a) Discuss about backyard garden and its advantages. 

  öPõÀø»¨¦Óz ÷uõmh® ©ØÖ® Auß |ßø©PÒ 
£ØÔ ÂÁõvUP. 

Or 

 (b) Examine the setup of small space gardening. 

  ]Ô¯ ChzvÀ ÷uõmhUPø» Aø©¨£øuU 
Tº¢uõμõ´P. 
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13. (a) Evaluate the structure and characteristic features of 
Azotabacter. 

  A÷\õ÷hõ£õUhº&ß Aø©¨¦ ©ØÖ® ]Ó¨¤¯À¦ 
A®\[PøÍ ©v¨¤kP. 

Or 

 (b) Describe the structure and characteristic features of 
Rhizobium.  

  øμ÷\õ¤¯zvß Aø©¨¦ ©ØÖ® ]Ó¨¤¯À¦ 
A®\[PøÍ ÂÁ›UP. 

14. (a) Illustrate the structure and characteristic features 
of Anabaena. 

  AÚ¥ÚõÂß Aø©¨¦ ©ØÖ® ]Ó¨¤¯À¦ 
A®\[PøÍ ÂÍUSP. 

Or 

 (b) Give an account on Nostoc. 

  ÷|õìhõU £ØÔ SÔ¨¦ u¸P. 

15. (a) Discuss about the storage of biofertilizers. 

  E°º Eμ[PøÍ ÷\ª¨£x £ØÔ ÂÁõvUP. 

Or 

 (b) Examine the quality control and marketing of 
biofertilizer. 

  E°º Eμ[PÎß uμU Pmk¨£õk ©ØÖ® 
\¢øu¨£kzuø»U Tº¢uõμõ´P. 

 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. Analyze the ecological services of organic farming. 

 P›© ÷ÁÍõsø©°ß _ØÖa`ÇÀ ÷\øÁPøÍ¨ £S¨£õ´Ä 
ö\´P. 
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17. Write an essay on vermicompost. 

 ©s¦Ê Eμ® £ØÔ Pmkøμ GÊxP. 

18. Explain the advantages and future perspectives of 
biofertilizer. 

 E°º Eμ[PÎß |ßø©PÒ ©ØÖ® GvºPõ»U 
Ps÷nõmh[PøÍ ÂÍUSP. 

19. Describe the structure and characteristic features of 
fungal biofertilizers. 

 §gø\ E°º Eμ[PÎß Aø©¨¦ ©ØÖ® ]Ó¨¤¯À¦ 
A®\[PøÍ ÂÁ›UP. 

20. Write a detailed note on production of Rhizobium. 
 øμ÷\õ¤¯® EØ£zv £ØÔ Â›ÁõÚ SÔ¨ö£ÊxP. 

  
———————— 



  

S–0268   

B.Sc. DEGREE EXAMINATION, NOVEMBER 2025. 

Third Semester 

Microbiology 

AQUACULTURE 

(CBCS – 2023 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10  2 = 20) 

Answer all questions. 

1. Monoculture. 

 K›ÚE°º ÁÍº¨¦. 

2. Pen culture. 

 Aøh¨¤À «ß ÁÍº¨¦. 

3. Drainage system. 

 ÁiPõÀ Aø©¨¦. 

4. Aerators. 

 PõØ×miPÒ. 

5. Stocking density. 

 C¸¨£hºzv. 

6. Weed fishes. 

 PøÍ «ßPÒ. 

Sub. Code 
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7. FCR. 

 G¨.].Bº. 

8. Post stocking management. 

 «Û¸¨¦a ö\´u¾US¨ ¤¢øu¯ ÷©»õsø©. 

9. Mollusc culture. 

 ö©À¾h¼ ÁÍõ¨¦. 

10. Seaweeds. 

 PhÀ PøÍPÒ. 

 Part B  (5  5 = 25) 

Answer all questions. Choosing either (a) or (b). 

11. (a) Explain about the method of cage culture of fishes. 

  Tsk•øÓ «ßÁÍº¨¦ •øÓø¯¨ £ØÔ ÂÍUSP. 

Or 

 (b) Write a note on sem-intensive culture. 

  ªuzwÂµ ÁÍº¨¦ £ØÔ SÔ¨ö£ÊxP. 

12. (a) Describe the water intake system in aquaculture 

farm. 

  «ßÁÍº¨¦ £søn°À }º EmöPõÒÐ® 
•øÓ°øÚ ÂÁ›. 

Or 

 (b) Discuss about the design and construction of pond. 

  SÍzvß ÁiÁø©¨¦ ©ØÖ® Pmk©õÚ® SÔzx 
ÂÁõv. 



S–0268 

  

  
3 

13. (a) Analyze the biological characteristics of a 

aquaculture species. 

  «ßÁÍº¨¦ CÚzvß E°›¯À £s¦PøÍ¨ 
£S¨£õ´Ä ö\´P. 

Or 

 (b) Give an account on transportation of fish seed 

resources. 

  «ß Sg_PøÍ Gkzxaö\À»À £ØÔ SÔ¨¦ u¸P. 

14. (a) Discuss about the methods used for the 

measurement of growth. 

  ÁÍºa]ø¯ AÍÂkÁuØS¨ £¯ß£kzu¨£k® 
•øÓPÒ SÔzx ÂÁõv. 

Or 

 (b) How will you control algal bloom? Explain. 

  £õ]zvµÒPøÍ GÆÁõÖ Pmk¨£kzxÃºPÒ? 
ÂÍUSP. 

15.  (a) Write a note on culture of pearl oyster. 

  •zx ]¨¤ ÁÍº¨¦ SÔzx SÔ¨ö£ÊxP. 

Or 

 (b) Describe the method of culture of Freshwater 

prawn. 

  |ßÜº CÓõÀ ÁÍº¨¦ •øÓ°øÚ ÂÁ›. 

 Part C  (3  10 = 30) 

Answer any three questions. 

16. Analyze the various scope of aquaculture. 

 «ßÁÍº¨¤ß £À÷ÁÖ £¯ßPøÍ¨ £S¨£õ´Ä ö\´P. 
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17. Discuss about various types of ponds with neat diagrams. 

 £À÷ÁÖ ÁøP¯õÚ SÍ[PøÍ¨ £ØÔ ÷|ºzv¯õÚ 
Áøµ£h[PÐhß ÂÁõv.  

18. Elaborate the Pre-stocking management of aquaculture 

farm. 

 «Û¸¨¦a ö\´u¾US •¢øu¯ ÷©»õsø© £ØÔ 
Â›zxøµUP. 

19. Examine the control of aquatic weeds and aquatic insects. 

 }ºÁõÌ PøÍPÒ ©ØÖ® }ºÁõÌ §a]PøÍU 
Pmk¨£kzxuø»U Tº¢uõµõ´P. 

20. Give a detailed account on culture of ornamental fishes. 

 A»[Põµ «ß ÁÍº¨¦ £ØÔ¯ Â›ÁõÚ SÔ¨ö£ÊxP. 

——————— 
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B.Sc. DEGREE EXAMINATION, NOVEMBER 2025 

Fourth Semester 

Microbiology 

IMMUNOLOGY AND IMMUNOTECHNOLOGY 

(CBCS – 2023 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10 × 2 = 20) 

Answer all questions. 

1. Define innate immunity. 

 EÒÍõº¢u Gvº¨£õØÓÀ GßÓõÀ GßÚ? 

2. List down the secondary lymphoid organs. 

 Cμshõ® {ø» {n}º EÖ¨¦PøÍ £mi¯¼k. 

3. Define adjuvants. 

 xøn³UQ GßÓõÀ GßÚ? 

4. Define Haptens. 

 Gvº ysk vÓÛ¼ £ØÔ ]Ö SÔ¨¦ ÁøμP. 

5. Define RIA. 

 ÷μi÷¯õ C®³÷Úõ ©v¨¥k (RIA) £ØÔ ÂÁ›. 

6. Define polyclonal antibodies. 

 £»ö\À ÁºUP Bßi£õi GßÓõÀ GßÚ? 

Sub. Code 
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7. Define transplantation. 

 ©õØÖ AÖøÁ ]Qaø\ £ØÔ ÂÁ›. 

8. What are MHC antigens? 

 v_¨ö£õ¸zu Tmhø©Âß BßiöáßPÒ £ØÔ GÊxP. 

9. Define hypersensitivity. 

 ªøP²nºÅUP® £ØÔ ÂÁ›. 

10. Define Autoimmunity. 

 uß uk¨£õØÓÀ £ØÔ ÂÁ›. 

 Part B  (5 × 5 = 25) 

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

11. (a) Discuss in detail about primary lymphoid organs. 

  •ußø© {n}º EÖ¨¦PÒ £ØÔ Â›ÁõP ÂÁ›. 

Or 

 (b) Add a detailed note on T-cell processing, 
presentation and regulation. 

  i&ö\ÀPÎß ö\¯»õUP®, ÷uõØÓ® ©ØÖ® 
JÊ[S•øÓ £ØÔ Â›ÁõP GÊxP. 

12. (a) Differentiate active and passive immunization. 

  ö\¯ÀªS ©ØÖ® ö\¯»ØÓ uk¨§mk® •øÓPøÍ 
÷ÁÖ£kzxP. 

Or 

 (b) Add a short note on the principle, types and 
applications of agglutination reaction. 

  Jmkz vμß ÂøÚ°ß uzxÁ®, ÁøPPÒ ©ØÖ® 
£¯ßPøÍ¨ £ØÔ ÂÁõvUP. 
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13. (a) Summarize the principle and applications of flow 
cytometry. 

  KmhU SÈ¯ ~s AÍÂ¯¼ß uzxÁ® ©ØÖ® 
£¯ßPøÍ ÂÍUSP. 

Or 

 (b) List down and explain the steps involved in raising 
of monoclonal antibodies. 

  J¸ ö\ÀÁºUP Bßi£õi u¯õ›zu¼ß 
£i{ø»PøÍ¨ £ØÔ ÂÁ›UP. 

14. (a) Write a short note on HLA typing and its role in 
transplantation. 

  Ga.GÀ.H ÁøP¨£õk £ØÔ²®, ©õØÖ A¸øÁ 
]Qaø\°À Auß £[PÎ¨¦ £ØÔ²® ÂÍUSP. 

Or 

 (b) Explain the mechanism of graft acceptance. 

  Jmk HØ¦ C¯[S® •øÓø¯¨ £ØÔ ÂÁ›. 

15.  (a) Discuss in detail about type IV hypersensitivity 
reaction. 

  |õßPõ® ÁøP ªøP²nºÅUP® £ØÔ ÂÍUSP. 

Or 

 (b) Describe in detail about Acquired Immuno 
Deficiency Syndrome (AIDS). 

  G´mì SÔzx ÂÍUP©õP ÂÁ›. 

 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. Describe in detail about humoral immunity with a neatly 
labelled diagram. 

 Cμzu ÁÈ ÷|õ´ uøhUPõ¨¦ £ØÔ Áøμ£hzxhß ÂÁ›. 
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17. Illustrate and explain about the types of antibodies. 

 Bßi£õiPÎß ÁøPPøÍ¨ £ØÔ ÂÍUSP.  
(£h® Áøμ¯Ä®) 

18. Discuss in detail about the principle, types and 
applications of ELISA. 

 Gø»\õ&Âß uzxÁ®, ÁøPPÒ ©ØÖ® £¯ßPÒ £ØÔ 
Â›ÁõÚ SÔ¨ö£ÊxP. 

19. Elaborately explain the tumor specific antigens and the 
immune response to tumors. 

 Pmi \õº¢u BßiöáßPÒ £ØÔ²®, AuØPõÚ ÷|õ´ 
uøhUPõ¨¦ ÂøÚPøÍ¨ £ØÔ²® ÂÁμ©õP ÂÍUSP. 

20. Differentiate and explain organ specific and non-organ 
specific autoimmune disorders with suitable examples. 

 EÖ¨¦ \õº¢u ©ØÖ® EÖ¨¦ \õμõ uß uk¨£õØÖ 
÷|õ´PøÍ¨ £ØÔ GkzxUPõmkhß ÷ÁÖ£kzxP. 

———————— 
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B.Sc. DEGREE EXAMINATION, NOVEMBER 2025. 

Fourth Semester 

Microbiology 

VACCINE TECHNOLOGY 

(CBCS – 2023 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10 × 2 = 20) 

Answer all questions. 

1. Define Epitope. 

 G¤÷hõ¨ GßÓõÀ GßÚ? 

2. Mention any two examples for Active immunization. 

ö\¯¼¯À uk¨§] GßÓ Ai¨£øh°À Cμsk 
Euõμn[PøÍ SÔ¨¤kP. 

3. Comment on Diptheria toxoid. 

i¨w›¯õ hõUéõ°m £ØÔ¯ P¸zx TÖ[PÒ. 

4. List down any two examples of Bacterial Vaccine. 

£õUi›¯À uk¨§]UPõÚ Cμsk Euõμn[PøÍ 
SÔ¨¤kP. 

5. Define conjugate vaccines. 

JßÔønUP¨£mh uk¨§]PÒ GßÚ Gß£øu ÂÍUSP. 

6. Explain the significance of Reverse Vaccinology. 

›Áºì ÁõU]Úõ»â°ß •UQ¯zxÁzøu ÂÍUSP. 
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7. What is intracellular pathogens? 
EÒÍP Q›ª GßÓõÀ GßÚ Gß£øu ÂÍUSP. 

8. Differentiate the role of T-cell and B-cell. 

T–ö\À ©ØÖ® B–ö\À Gß£uØPõÚ ÷ÁÖ£õmøh ÂÍUSP. 

9. Enlist any two regulations of vaccines in developing 
countries. 
ÁÍº¢x Á¸® |õkPÎÀ uk¨§] TmkU TÖPÐUPõÚ 
Cμsk Âv•øÓPøÍ £mi¯¼kP. 

10. Comment on vaccine additives. 
uk¨§] TmkUTÖPÒ £ØÔ¯ P¸zx TÖ[PÒ. 

 Part B (5 × 5 = 25) 

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

11. (a) Explain the history of development of vaccine for 
pox virus infection. 

   £õUì øÁμì öuõØÖUPõÚ uk¨§]°ß ÁÍºa]°ß 
Áμ»õØøÓ ÂÍUPÄ®. 

Or 

 (b) Differentiate Active and Passive immunization. 
   BUiÆ ©ØÖ® £õ]Æ •øÓø©PÎß Âz¯õ\[PøÍ 

TÓÄ®. 

12. (a) Compare bacterial and parasitic vaccine with 
suitable example. 

   £õUj›¯õ ©ØÖ® £õμõø\m uk¨§]PøÍ 
Euõμn[PÐhß J¨¤kP. 

Or 

 (b) Discuss the characterization and significance of 
licensed vaccines.  

   E›© uk¨§]PÎß £s¦PÒ ©ØÖ® Auß 
•UQ¯zxÁ® £ØÔ ÂÁõvUPÄ®. 
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13. (a) Describe the role and properties of Adjuvants. 
   ÷\ºUøPPÎß £[S ©ØÖ® £s¦PøÍ ÂÁ›UPÄ®. 

Or 

 (b) Explain the recent advances in vaccine technology 
for HIV. 

   Ga.I.Â ÷|õ´UPõÚ uk¨§] öuõÈÀ~m£zvÀ 
\«£zv¯ •ß÷ÚØÓ[PøÍ ÂÍUPÄ®. 

14. (a) Explain Rationale vaccine design based on clinical 
requirements. 

   GvºÂøÚ Ai¨£øh°À uk¨§]PÒ ÁiÁø©¨¤ß 
uõUPzøu ÂÍUPÄ®. 

Or 

 (b) Describe the process of Antigen identification 
delivery mechanism with neat diagram. 

   |À» Áøμ£hzxhß Bßiáß Aøh¯õÍzvß 
Â{÷¯õP •øÓø©²® ÂÁ›UPÄ®. 

15. (a) Discuss the process to be followed during large scale 
production and commercialization. 

   ö£¸®£õßø©¯õÚ EØ£zv ©ØÖ® ÁºzuP ö\¯¼À 
¤ß£ØÓ ÷Ási¯ ö\¯À•øÓ £ØÔ ÂÁõvUPÄ®. 

Or 

 (b) Explain vaccine safety ethics and legal issues. 
   uk¨§] £õxPõ¨¦ uzxÁ[PÒ ©ØÖ® \mh 

¤μa\øÚPøÍ ÂÍUPÄ®. 

 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. Differentiate the characterization and location of APC 
and MHC. 

APC ©ØÖ® MHC°ß £s¦PÒ ©ØÖ® Ch® Gß£ÁØÔß 
÷ÁÖ£õmøh ÂÍUS[PÒ. 
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17. Compare live and inactivated viral vaccine with suitable 
examples. 

÷|μi¯õÚ ©ØÖ® ö\¯¼Ç¢u øÁμì uk¨§]PøÍ \›¯õÚ 
Euõμnzxhß J¨¤k[PÒ. 

18. Elucidate the role and characterization of protein-based 
vaccines. 

¦μu Ai¨£øh°»õÚ uk¨§]PÎß £[S ©ØÓ® 
£s¦PøÍ ÂÍUPÄ®. 

19. Discuss the scope of future vaccine strategies with 
suitable illustrations. 

GvºPõ» uk¨§] ²zuÂ¯À «x AÍÃmk¨ ¦ÒÎPÒ 
SÔzx ÂÁõvUPÄ®. 

20. Describe the quality control aspects and regulations in 
vaccine research.  

uk¨§] Bμõ´a]°À uμUPmk¨£õkPÒ ©ØÖ® 
Âv•øÓPøÍ ÂÁ›UPÄ®. 

 
———————— 
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B.Sc. DEGREE EXAMINATION, NOVEMBER 2025 

Fourth Semester 

Microbiology 

APICULTURE 

(CBCS – 2023 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10 × 2 = 20) 

Answer all questions. 

1. Comment on the role of Honey bees in the environment. 

 _ØÖa`Ç¼À ÷uÜUPÎß £[S SÔzx TÖP. 

2. What is pheromone? 

 ¥μõ÷©õß GßÓõÀ GßÚ? 

3. Mention the steps to manage bee hives. 

 ÷uÜUTh[PøÍ ÷©¾® ]Ó¨¦a ö\´ÁuØPõÚ 
ö\¯À£õkPøÍ TÖP. 

4. Comment on the characteristics of Natural colonies. 

 C¯ØøP SiPÎß £s¦PÒ £ØÔ P¸zx TÖ[PÒ. 

5. Explain the steps to take care of Apiary. 

 H¤¯› £μõ©›¨£uØPõÚ ö\¯À£õkPøÍ ÂÍUSP. 

6. Mention the types of Artificial bee hives. 

 ö\¯ØøP ÷uÜ TkPÎß ÁøPPøÍ SÔ¨¤kP. 

Sub. Code 
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7. What is the importance of bee economy? 

 ÷uÜ ö£õ¸Íõuõμzvß •UQ¯zxÁ® GßÚ? 

8. List out the uses of Bee wax. 

 ÷uÜUPÒ ‰»® ö£Ó¨£k® ÷uÛß £¯ß£õkPøÍ TÖP. 

9. State the importance of gardens for cross pollination 
process. 

 S¸zx ÷£¹] ö\¯¾UPõP ÷uõmh[PÎß •UQ¯zxÁzøu 
ÂÁ›UPÄ®. 

10. Mention any two funding agencies to submit a proposal 
for bee keeping industry. 

 ÷uÜ ÁÍº¨¦ öuõÈ¾UPõÚ •ßö©õÈøÁ \©º¨¤UP 
Cμsk {v Aø©¨¦PøÍ SÔ¨¤k[PÒ. 

 Part B  (5 × 5 = 25) 

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

11. (a) Discuss the behaviour of Honey bees with suitable 
illustration. 

÷uÜUPÎß |hzøu SÔzx _miUPõmkÁxhß 
ÂÁõvUPÄ®. 

Or 

 (b) Write the systematic position of Honey bee. 

÷uÜUPÎß •øÓ¨£kzu»¼ß £Sv GÊx[PÒ. 

12. (a) Describe the features of natural colonies and their 
yield. 

  C¯ØøP SiPÎß ]Ó¨£®\[PÒ ©ØÖ® AÁØÔß 
EØ£zv SÔzx ÂÁ›UPÄ®. 

Or 

 (b) Discuss the social life of Honey bees. 

÷uÜUPÎß \‰P ÁõÌUøPø¯ ÂÁ›UPÄ®.  
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13. (a) Explain the strategies to select the sites for stetting 
up Apiary. 

  H¤¯› Aø©¨£uØPõÚ Ch[PøÍ ÷uºÄ 
ö\´ÁuØPõÚ •øÓPøÍ ÂÍUPÄ®. 

Or 

 (b) Diagrammatically represent the construction of 
spaceframes for bee rearing. 

  ÷uÜ ÁÍº¨£uØPõÚ ì÷£ìL¨÷μ®PÎß 
Pmk©õÚzøu Áøμ£h©õP ¤μv{vUPÄ®. 

14. (a) Describe the control measures of Honey Bee 
diseases. 

  ÷uÜ°ß ÷|õ´PøÍ Pmk¨£kzx® |hÁiUøPPøÍ 
ÂÁ›UPÄ®. 

Or 

 (b) Explain the role of Honey in national and 
international market. 

  ÷u]¯ ©ØÖ® \ºÁ÷u\ \¢øu°À ÷uÛß £[S SÔzx 
ÂÍUPÄ®. 

15.  (a) Prepare a budget for setting up a bee keeping 
industry with necessary requirements. 

  ÷uÜ ÁÍº¨¦ öuõÈ¾US ÷uøÁ¯õÚx ÷£õßÓ 
£möám u¯õ›UPÄ®. 

Or 

 (b) What are the entrepreneurial skills required for 
setting up a bee keeping industry? 

  ÷uÜ ÁÍº¨¦ öuõÈø» Aø©¨£uØPõÚ öuõÈÀ 
~m£ vÓßPÒ GßÚ? 

 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. Elaborate on the life history and significance of Honey 
Bees. 

 ÷uÜUPÎß ÁõÌUøP Áμ»õÖ® •UQ¯zxÁ•® Â›ÁõP 
ÂÍUPÄ®. 
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17. Describe the structure and types of bee hives with 
diagram. 

 ÷uÜUTh[PÎß Pmhø©¨¦® ÁøPPÐ® Áøμ£hzxhß 
ÂÁ›UPÄ®. 

18. Discuss the process of handling, maintenance and the 
instruments employed in Apiary. 

 H¤¯›°À øP¯õÐuÀ, £μõ©›¨¦ ©ØÖ® E£Pμn[PÒ 
£ØÔ¯ ö\¯À•øÓø¯ ÂÁõvUPÄ®. 

19. Elucidate the composition and benefits of Honey in 
human health. 

 ©Ûu B÷μõUQ¯zvÀ ÷uÛß Ai¨£øh²® £¯ßPÐ® 
ÂÍUPÄ® 

20. Describe the methods in employing artificial bee hives for 
cross pollination in horticultural gardens.  

 ÷uõmh[PÎÀ S¸zx ÷£¹]US ö\¯ØøP 
÷uÜUTh[PøÍ¨ £¯ß£kzx® •øÓPøÍ ÂÁ›UPÄ®. 

———————— 
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B.Sc. DEGREE EXAMINATION, NOVEMBER 2025. 

Fifth Semester 

Microbiology 

BACTERIOLOGY AND MYCOLOGY 

(CBCS – 2023 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10  2 = 20) 

Answer all questions. 

1. Pandemic diseases. 

 ö£¸©Põ ÷|õ´PÒ. 

2. Opportunistic pathogens. 

 \¢uº¨£Áõu ÷|õ´UQ¸ªPÒ. 

3. Clostridium tetani. 

 U÷Íõìm›i¯® öhmhõÛ. 

4. Leprosy. 

 öuõÊ÷|õ´. 

5. Bacillary dysentery. 

 £õUj›¯õ Á°ØÖ¨÷£õUS. 

6. Nosocomial infections. 

 ©¸zxÁ©øÚ°À ö£Ó¨£k® öuõØÖPÒ. 

7. Piedra. 

 ¤¯mµõ. 
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8. Mycotoxins. 

 ø©U÷PõhõU]ßPÒ. 

9. Antimicrobial resistance. 

 ~sq°öµvº¨¦. 

10. Inhibitors of protein synthesis. 

 ¦µu E¸ÁõUPz uk¨£õßPÒ. 

 Part B  (5  5 = 25) 

Answer all questions. Choosing either (a) or (b). 

11. (a) Outline the role of epidemiology in disease control. 

  ÷|õ´ Pmk¨£õmiÀ öuõØÖ÷|õ°¯¼ß £[QøÚa 
_¸UQ GÊxP. 

Or 

 (b) Elaborate on types and stages of infectious diseases. 

  öuõØÖ ÷|õ´PÎß ÁøPPÒ ©ØÖ® {ø»PøÍ¨ £ØÔ 
Â›zxøµUP. 

12. (a) Explain the virulent factors and diagnosis of 

Staphylococcus aureus. 

  ì÷hL¤÷Íõ÷PõPì B›¯ì&ß PõµoPÒ ©ØÖ® 
÷|õ¯Ôuø» ÂÍUSP. 

Or 

 (b) Discuss the pathogenesis of Bacillus anthracis. 

  ÷£]»ì B¢zµõ]ì&ß ÷|õ´UQ¸ª E¸ÁõUP® £ØÔ 
ÂÁõv. 
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13. (a) Write a note on the clinical symptoms and 
treatment of Vibrio cholerae. 

  Â¨›÷¯õ Põ»µõ&ß ©¸zxÁ AÔSÔPÒ ©ØÖ® 
]Qaø\ •øÓø¯¨ £ØÔ SÔ¨ö£ÊxP. 

Or 

 (b) Elaborate the pathogenesis and clinical symptoms of 
Salmonella typhi. 

  \õÀ÷©õöÚÀ»õ øhL¤&ß ÷|õ´UQ¸ª E¸ÁõUP® 
©ØÖ® ©¸zxÁ AÔSÔPøÍ¨ £ØÔ Â›zxøµUP. 

14. (a) Outline the clinical presentation and treatment of 
superficial mycoses. 

  ÷©÷»õmh©õÚ ø©U÷PõêìPÎß ©¸zxÁ 
ÂÍUPUPõm] ©ØÖ® ]Qaø\°øÚa _¸UQ GÊxP.  

Or 

 (b) Discuss the structure, pathogenesis and lab 
diagnosis of Cryptococcosis. 

  Q›¨÷hõPõU÷Põ]êß Aø©¨¦, ÷|õ´UQ¸ª 
E¸ÁõUP® ©ØÖ® B´ÁP ÷|õ¯ÔuÀ £ØÔ ÂÁõv.  

15.  (a) Give an account on the general characteristics and 
mode of action of antimicrobial agents. 

  ~sq°º Gvº¨¦ ö£õ¸mPÎß ö£õxÁõÚ £s¦PÒ 
©ØÖ® ö\¯À£õmk •øÓø¯¨ £ØÔ SÔ¨ö£ÊxP. 

Or 

 (b) Explain the mechanism of action of antifungal 
agents. 

  §gø\ Gvº¨¦ ö£õ¸mPÎß C¯[SÂu ö\¯À£õk 
£ØÔ ÂÍUSP. 

 Part C  (3  10 = 30) 

Answer any three questions. 

16. Discuss on the predisposing factors for microbial 
pathogenesis. 

 ~sq°º ÷|õ´UQ¸ª E¸ÁõUPzvØPõÚ •ß SÔ¨¦ 
PõµoPøÍ¨ £ØÔ ÂÁõv. 
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17. Highlight the virulence factors of Mycobacterium 

tuberculosis and its role in infection. 

 ø©U÷Põ £õUj›¯® i³£ºUöÍõ]ì&ß Ã›¯U PõµoPÒ 
£ØÔ²® ©ØÖ® öuõØÖ E¸ÁõUPzvÀ AøÁPÎß 
£[QøÚ²® ÂÍUSP. 

18. Narrate the pathogenesis, clinical presentation, lab 

diagnosis and treatment of Syphilis. 

 ]¤¼êß ÷|õ´UQ¸ª E¸ÁõUP®. ©¸zxÁ 
ÂÍUPUPõm], B´ÁP ÷|õ¯ÔuÀ ©ØÖ® ]Qaø\ £ØÔ 
ÂÁ›. 

19. Explain the pathogenesis, clinical presentation, lab 

diagnosis, treatment and prevention of Candida albicans. 

 ÷Psihõ AÀ¤Põßì&ß ÷|õ´UQ¸ª E¸ÁõUP®, 
©¸zxÁ ÂÍUPUPõm], B´ÁP ÷|õ¯ÔuÀ, ]Qaø\ ©ØÖ® 
uk¨¦ £ØÔ ÂÍUSP. 

20. Write a note on general characteristics and mode of 

action of the following: 

 (a)  Inhibitors of cell wall synthesis 

 (b)  inhibitors of nucleic acid synthesis. 

 ¤ßÁ¸ÁÚÁØÔß ö£õxÁõÚ £s¦PÒ ©ØÖ® 
ö\¯À£õmk •øÓ £ØÔ SÔ¨ö£ÊxP. 

(A) ö\À _Áº E¸ÁõUPz uk¨£õßPÒ 

 (B) {³UÎU Aª» E¸ÁõUPz uk¨£õßPÒ. 
 

———————— 



  

S–0273   

B.Sc. DEGREE EXAMINATION, NOVEMBER 2025 

Fifth Semester 

Microbiology  

VIROLOGY AND PARASITOLOGY  

(CBCS – 2023 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10  2 = 20) 

Answer all questions. 

1. Baltimore classification. 

 £õÀi÷©õº ÁøP¨£õk. 

2. Virus envelope. 

 øÁµì EøÓ. 

3. V-onc. 

 Â&BßU. 

4. Prophylaxis of mumps.  

 ö£õßÝUSÃ[Q uk¨¦. 

5. Viral vaccines. 

 øÁµì uk¨§]PÒ. 

6. Antiviral agents.  

 øÁµöévº¨¦ ö£õ¸ÒPÒ. 
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7. Schizogony. 

 ø\÷éõ÷PõÛ. 

8. Amoebiasis. 

 A«¤¯õ]ì. 

9. Ascariasis. 

 AìPõ›¯õ]ì. 

10. Paragonimiasis. 

 £µ÷PõÛª¯õ]ì. 

 Part B  (5  5 = 25) 

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

11. (a) Write an account on the general properties of 

viruses. 

  øÁµìPÎß ö£õxÁõÚ £s¦PÒ SÔzx 
SÔ¨ö£ÊxP. 

Or 

 (b) Describe about the collection and transport of 

clinical specimen for viral infection. 

  øÁµì öuõØÖUPõÚ ©¸zxÁ ©õv›PøÍ ÷\P›¨£x 
©ØÖ® öPõsk ö\ÀÁx £ØÔ ÂÁ›. 

12. (a) Analyze the characteristics of transformed cells. 

  ©õØÓ©øh¢u ö\ÀPÎß £s¦PøÍ¨ £S¨£õ´Ä 
ö\´P. 

Or 

 (b) Discuss the symptoms, transmission and control of 

measles virus. 

  umh®ø© øÁµêß AÔSÔPÒ, £µÄuÀ ©ØÖ® 
Pmk¨£õk £ØÔ ÂÁõv. 
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13. (a) Write a short note on molecular techniques involved 

in viral infection diagnosis. 

  øÁµì öuõØÖ ÷|õ¯Ôu¼À EÒÍ ‰»UTÖ 
~m£[PÒ £ØÔ ]Ö SÔ¨ö£ÊxP. 

Or 

 (b) Explain the causes, spread and preventive measures 

of dengue. 

  öh[S ÷|õ´öuõØÖ Põµn[PÒ, £µÁÀ ©ØÖ® uk¨¦ 
|hÁiUøPPøÍ ÂÍUSP. 

14. (a) Examine the morphological features of Entamoeba 

histolytica. 

  Gßh«£õ îì÷hõ¼iPõ – Âß E¸ÁÂ¯À 
A®\[PøÍU Tº¢uõµõ´P. 

Or 

 (b) Describe the laboratory diagnosis and prevention of 

Giardia lamblia. 

  â¯õºi¯õ ÷»®¤¼¯õÂß B´ÁP ÷|õ¯ÔuÀ ©ØÖ® 
uk¨¦ •øÓø¯ ÂÁ›. 

15. (a) Give an account on various methods of parasite 

cultivation. 

  Jmkso ÁÍº¨¤ß £À÷ÁÖ •øÓPÒ £ØÔ SÔ¨¦ 
u¸P. 

Or 

 (b) Explain the direct wet mount method to examine 

the faces for ova and cyst of parasites. 

  ©»zvÀ JmksoPÎß •møh ©ØÖ® 
]øÓ¨ø£PøÍ Bµõ´ÁuØPõÚ ÷|µi öÁm ©Äsm 
•øÓø¯ ÂÍUSP. 
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 Part C  (3  10 = 30) 

Answer any three questions. 

16. Give an account on various stages of virus replication 

with a neat illustration. 

 øÁµì ö£¸UPzvß £À÷ÁÖ Pmh[PøÍ¨ £ØÔ 
öuÎÁõÚ ÂÍUPzxhß SÔ¨¦ u¸P. 

17. Describe the symptoms, pathogenesis, transmission and 

control of rabies virus. 

 ÷µ¤ì øÁµêß AÔSÔPÒ, ÷|õ´UQ¸ª E¸ÁõUP®, 
£µÄuÀ ©ØÖ® Pmk¨£õmøh ÂÁ›. 

18. Elaborate about the emergence and reemergence of 

corona. 

 öPõ÷µõÚõÂß ÷uõØÓ® ©ØÖ® «Ò ÷uõØÓ® £ØÔ 
Â›zxøµUP. 

19. Examine the sexual cycle of Plasmodium with neat 

illustration. 

 ¤Íõì÷©õi¯zvß £õ¼¯À _ÇØ]°øÚz öuÎÁõÚ 
ÂÍUP¨£hzxhß Tº¢uõµõ´P. 

20. Discuss the floatation and sedimentation techniques for 

stool concentration. 

 ©» ö\ÔÄUPõÚ ªuøÁ ©ØÖ® ÁshÀ ~m£[PøÍ¨ £ØÔ 
ÂÁõv. 

———————— 
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B.Sc. DEGREE EXAMINATION, NOVEMBER 2025 

Fifth Semester 

Microbiology  

Elective : RECOMBINANT DNA TECHNOLOGY  

(CBCS – 2023 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10  2 = 20) 

Answer all questions. 

1. Gene cloning. 

 ©µ£q S÷ÍõÛ[  

2. Restriction endonuclease. 

 Pmk¨£õmk Gs÷hõ{³U½÷¯ì 

3. Liposome. 

 ¼÷£õ÷\õ®  

4. Vectors. 

 öÁUhõºPÒ  

5. Knock-out. 

 |õU&AÄm 

6. Taq polymerase. 

 hõU £õ¼©÷µì 

7. Transgene. 

 iµõßìãß  
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8. Golden Rice. 

 u[P A›] 

9. Vaccine. 

 ÁõU]ßPÒ  

10. HAT medium.  

 HAT FhP®  

 Part B  (5  5 = 25) 

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

11. (a) Explain the steps involved in gene cloning. 

  ©µ£q S÷ÍõÛ[QÀ EÒÍ £i{ø»PøÍ ÂÍUSP. 

Or 

 (b) Describe the salient features of restriction 

endonuclease and its types? 

  Pmk¨£õmk Gs÷hõ{³U½êß •UQ¯ A®\[PÒ 
©ØÖ® Auß ÁøPPøÍ ÂÁ›.  

12. (a) Discuss the procedure for biolistic method.  

  £÷¯õ¼ìiU •øÓ°ß ö\¯À•øÓ £ØÔ ÂÁõv.  

Or 

 (b) Elucidate the steps involved in microinjection 

method. 

  ~s F] •øÓ°À EÒÍ £i{ø»PøÍz 
öuÎÄ£kzxP.  

13. (a) Analyze the principle and application of Polymerase 

Chain Reaction. 

  £õ¼©÷µì \[Q¼ ÂøÚ°ß öPõÒøP ©ØÖ® 
£¯ß£õmøh £S¨£õ´Ä ö\´P.  

Or 
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 (b) Examine the scope of DNA fingerprinting. 

  iGßH ÂµÀ uh¯ ÷\õuøÚ°ß ÷|õUPzvøÚU 
Tº¢uõµõ´P.  

14. (a) Give an account on protoplast culture. 

  ¦÷µõm÷hõ¤Íõìm ÁÍº¨¦ £ØÔ SÔ¨¦ u¸P.  

Or 

 (b) Write an account on callus culture. 

  Põ»ì ÁÍº¨¦ £ØÔ SÔ¨ö£ÊxP.  

15. (a) How recombinant cytokines used to treatment of 

animal infection? Explain. 

  Â»[S öuõØÖ ]Qaø\US ©Ö^µø©¨¦ 
ø\m÷hõøPßPÒ GÆÁõÖ £¯ß£kzu¨£kQßÓÚ? 
ÂÍUSP. 

Or 

 (b) Differentiate germline therapy from somatic cell 

therapy. 

  öáº®ø»ß ]Qaø\°øÚ ÷\õ©õiU ö\À 
]Qaø\°¼¸¢x ÷ÁÖ£kzxP.  

 Part C  (3  10 = 30) 

Answer any three questions. 

16. Discuss about the isolation of genomic DNA from 

bacteria. 

 £õUj›¯õÂ¼¸¢x ©µ£q i.Gß.HøÁ ¤›zöukzuÀ 
£ØÔ ÂÁõv.  

17. Analyze the features of pBR322 with a neat diagram. 

 ¤¤Bº322 Cß A®\[PøÍz öuÎÁõÚ Áøµ£hzxhß 
£S¨£õ´Ä ö\´P.  
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18. Elaborate the steps involved in southern blotting 

technique with neat diagrams. 

 \uºß ¤Íõmi[ öuõÈØ~m£zvß £i {ø»PøÍz 
öuÎÁõÚ Áøµ£hzxhß Â›zxøµUP.  

19. Write an essay on animal cell Culture. 

 Â»[S ö\À ÁÍº¨¦ £ØÔ Pmkøµ GÊxP.  

20. Explain the various steps involved for development of 

recombinant Bt cotton. 

 ©µ£q ©õØÓ® ö\´¯¨£mh ¤.i £¸zv E¸ÁõUPzvß 
£À÷ÁÖ £i{ø»PøÍ ÂÍUSP. 

———————— 
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B.Sc. DEGREE EXAMINATION, NOVEMBER 2025 

Fifth Semester 

Microbiology 

Elective — BIOSAFETY AND BIOETHICS 

(CBCS – 2023 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10  2 = 20) 

Answer all questions. 

1. Biohazard. 

 E°›ÁÈ A£õ¯® 

2. GMP. 

 â.G®.¤. 

3. Emergency response. 

 AÁ\µPõ» ¤µvÂøÚ 

4. GMO. 

 â.G®.K. 

5. Primary containment. 

 •ußø© Psöh´ßö©sm 

6. Biosafety Guidelines. 

 E°›¯À £õxPõ¨¦ ÂÇPõmkuÀPÒ 
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7. Bioethics. 

 E°›¯À ö|Ô•øÓPÒ 

8. Animal rights. 

 Â»[S›ø©PÒ 

9. Patent law. 

 Põ¨¦›ø© \mh® 

10. TRIP. 

 i.Bº.I.¤. 

 Part B  (5  5 = 25) 

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

11. (a) Explain about Good laboratory practices. 

  |À» B´ÁP |øh•øÓPÒ £ØÔ ÂÍUSP. 

Or 

 (b) Draw and describe the hazard symbols. 

  B£zx SÔ±kPøÍ Áøµ¢x ÂÁ›. 

12. (a) Discuss about the first aid in laboratories. 

  B´ÁP[PÎÀ •u¾uÂ £ØÔ ÂÁõv. 

Or 

 (b) Write a note on categories of wastes in 

biotechnological laboratories. 

  E°› öuõÈÀ~m£ B´ÁP[PÎÀ PÈÄPÎß 
ÁøPPÒ SÔzx SÔ¨ö£ÊxP. 

13. (a) Examine the physical and biological containments. 

  ö£ÍwP ©ØÖ® E°›¯À Psöh¯ßö©shPøÍU 
Tº¢uõµõ´P. 

Or 
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 (b) Elaborate the role of institutional biosafety 

committee in biosafety.  

  E°›¯À £õxPõ¨¤À {ÖÁÚ E°› £õxPõ¨¦U 
SÊÂß £[QøÚ Â›zxøµUP. 

14. (a) Analyze the ethical issues involved in human 

cloning. 

  ©Ûu S÷ÍõÛ[QÀ EÒÍ ö|Ô•øÓ ]UPÀPøÍ¨ 
£S¨£õ´Ä ö\´P. 

Or 

 (b) Describe the ethical implications of biotechnological 

productions.  

  E°› öuõÈÀ~m£ EØ£zvPÎß ö|Ô•øÓ 
ÂøÍÄPøÍ ÂÁ›. 

15. (a) Discuss about the patenting of living organisms. 

  E°›Ú[PÎß Põ¨¦›ø© £ØÔ ÂÁõv. 

Or 

 (b) Give an account on biodiversity and farmer rights. 

  E°º£ÀÁøPø© ©ØÖ® ÂÁ\õ° E›ø©PÒ £ØÔ¯ 
SÔ¨¦ u¸P. 

 Part C  (3  10 = 30) 

Answer any three questions. 

16. Write in detail about need and applications of biosafety. 

 E°› £õxPõ¨¤ß ÷uøÁ ©ØÖ® £¯ß£õkPÒ £ØÔ 
Â›ÁõÚ SÔ¨ö£ÊxP. 

17. Discuss about disposal and treatment of biohazardous 

wastes. 

 E°› A£õ¯Pµ©õÚ PÈÄPøÍ APØÖuÀ ©ØÖ® 
£uÚõUP® ö\´uÀ £ØÔ ÂÁõv. 
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18. Analyze the various levels of biosafety containments. 

 E°›¯À £õxPõ¨¦ Psöh¯ßö©smPÎß £À÷ÁÖ 
{ø»PøÍ¨ £S¨£õ´Ä ö\´P. 

19. Examine the social and ethical implications of biological 

weapons. 

 E°› B²u[PÎß \‰P ©ØÖ® ö|Ô•øÓ uõUP[PøÍU 
Tº¢uõµõ´P. 

20. Explain the basic principles and general requirements of 

patent law. 

 Põ¨¦›ø©a \mhzvß Ai¨£øhU öPõÒøPPÒ ©ØÖ® 
ö£õxÁõÚ ÷uøÁPøÍ ÂÍUSP. 

———————— 


