
 

MAMiT-201: Analytical Techniques 

2 Marks 

1. Write down principle of electron microscope. 

2. Define spectroscopy and photon.  

3. Define chromatography. 

4. Which methods can be used for mammalian cell disruptions? 

5. What is Raman’s spectroscopy. 

6. Write down the applications of phase contras microscopy. 

7. Which methods can be used for plant cell disruptions? 

8. What is FT-IR? 

9. What is gas liquid chromatography? 

10. Define sedimentation coefficient. 

11. What are the applications of mass spectroscopy? 

12. Define centrifugation. 

13. Write down principle of electron microscope. 

14. Define emission spectra.  

15. What is centrifugal force? 

16. What is microscopy? 

17. Define microchip electrophoresis. 

18. What are the applications of chromatography? 

19. State the difference between extrinsic and intrinsic membrane protein? 

20. Which methods can be used for plant cell disruptions? 

21. Define RF value. 

22. What is protein purification? 

23. Write down the application of X-ray spectroscopy. 

24.  Enlist the types of spectroscopies. 

25. Enlist the components of centrifuge. 

26. What is HPLC? What are the uses of HPLC 

27.  Write down application of NMR. 

28. Define sedimentation rate. 

29. What is capillary centrifuge? 



30. What is sonication? 

6 Marks 

1. Explain in detail extraction buffer used in cell disruptions method. 

2. Explain in detail Principle and application of paper chromatography. 

3. What is gel filtration chromatography? Explain in detail. 

4. Explain in detail enzymatic methods used in cell disruptions method. 

5. What is spectroscopy? Describe in brief electromagnetic spectrum. 

6. Explain in brief atomic spectroscopy and absorption spectroscopy. 

7. Explain in detail matrix assisted desorption ionization (MALDI). 

8. Explain basic principle of spectroscopy? 

9. Explain primary structure determination of protein. 

10. Describe in detail fluorescence microscope. 

11. Write in detail about microchip electrophoresis. 

12. Enlist and explain different properties of proteins that are exploited for the protein 

purification techniques. 

13. Explain in detail ion- exchange chromatography. 

14. Describe in detail electromagnetic spectrum. Explain in brief affinity 

chromatography.  

15. Describe in detail phase contrast microscope. 

16. Define chromatography. Explain in detail principle of chromatography and its uses. 

17. Define centrifuge. Explain ultracentrifuge. 

18. Explain principle and mathematical derivation about centrifugal force. 

19. Explain in detail atomic absorption spectroscopy. 

20. Write in detail principle and working of gas liquid chromatography. 

21. Explain in detail about UV-Visible spectroscopy. 

22. Write in detail protein purification. 

23. Explain working, principle and application of ion- exchange chromatography. 

24. What is spectroscopy? Describe in brief electromagnetic spectrum. 

25. Explain primary structure determination of protein. 

26. Explain in detail Principle and application of HPLC. 

27. Describe in detail principle and working of centrifugation. 

28. Describe in detail Fluorescence microscope. 



29. Explain any three cell disruption methods used for protein purification. 

30. Explain in detail density gradient centrifugation.  

 

4 Marks 

1. Explain in brief HPLC. 

2. Write short note on blenders used for cell disruption. 

3. Write a short note on phase contras microscopy. 

4. Write note on extraction procedure used for intrinsic membrane protein. 

5. Explain in brief nuclear magnetic resonance. 

6. Describe Raman’s spectroscopy. 

7. Describe principle of paper chromatography. 

8. Explain electron spin resonance. 

9. Describe in brief FTIR. 

10. Explain in brief electron microscope. 

11. Write a note on the method of grinding with abrasives for cell disruptions. 

12. Write short note on application of nuclear magnetic resonance. 

13. Write note on presses used for cell disruption. 

14. Explain in brief electromagnetic spectrum. 

15. Explain NMR. 

16. Write a short note on sonication used for cell disruption. 

17. Explain in brief gas liquid chromatography. 

18. Explain in brief affinity chromatography. 

19. Define photometry. Explain laws of photometry. 

20. Explain protein fractionation methods. 

21. Explain in brief capillary electrophoresis. 

22. Explain basic principle of chromatography. 

23. Describe in brief atomic absorption spectroscopy. 

24. Write a note on the extraction procedure used for extrinsic membrane protein.  

25. Write note on presses used for cell disruption. 

26. Write in detail mass spectroscopy. 

27. Write a short note on FTIR.  



28. Describe UV visible spectroscopy. 

29. Explain in brief matrix assisted laser desorption ionization (MALDI) . 

30. Explain gel filtration chromatography. 

 



 

MAMiT-202: Microbial metabolism 

              

2 Marks 

1. Define buffer. Write down the names of types of biological buffers. 

2.  Diagrammatic presentation of Carnitine shuttle .  

3.  Define Km & describe its anyone significance. 

4.  Describe plasma membrane, Write down the names of transport 

mechanisms in bacteria. 

5. Enlist four macromolecules & mMol. ATP is required for its synthesis in 

E.coli. 

6. Define beta-oxidation of palmitic acid. Enlist the stages & their locations 

for complete oxidation of fatty acids. 

7. What is heat and cold shock protein? 

8. Define allosteric enzymes. Write down any two properties of allosteric 

enzyme.  

9.   What is meant by microbial stress . Enlist the stress proteins. 

10.   Define Vmax. Add a note on assumption of M.M.equation 

11.   Write any two important features of PP /HMP pathway. 

12.     Define pH. Enlist the types of pH . 

13.     Graphs of different types of enzyme inhibitions. 

14.  Define ionization of water with equation. 

15.   Roles of fatty acids & draw the structure of palmitic acid . 

16.     Define plasma membrane & write two functions of cell membrane. 

17.     Draw the diagram of Eadie Hofstee plot. 

18.      Assumptions in M.M. Equation. 

19.     Define buffers & enlist pH scales. 

20.      Draw the diagram of LB plot 



21.   What is positive cooperativity? 

22. Define allosterism. 

23.  Define diffusion with an example. 

24. What is microbial stress. 

25. What are the examples of allosteric enzymes 

26. Draw structure of porin protein 

27. Define starvation stress. 

28. What is competitive inhibition 

29. Enlist examples of competitive inhibitors 

30. What is non competitive inhibition? 

31. What is pH and pOH? 

32.  Write a note on Na+/K+ pump. 

 

 

6 Marks 

1. Derive Henderson-Hasselbalch equation. 

2. Explain in brief competitive inhibition. 

3. Explain in brief uncompetitive inhibition. 

4. Explain in brief noncompetitive inhibition. 

5. Explain in detail oxidative stress & its regulation.  

6. Explain in brief the cyclic reactions of beta-oxidation of palmitic acid. 

7. Explain in brief the biosynthesis of Malonyl CoA, needed for palmitic 

acid synthesis.     

8. Explain in brief different types of proteins present in the plasma 

membrane. 

9. Explain in brief different types of biological buffer systems. 

10. Explain in brief the mechanism of action of enzyme with special 

reference to a single displace reaction. 



11. Explain in detain active transport system. 

12. Explain oxidative and starvation stress. 

13. Explain ionization of water. 

14. Explain in brief how E.coli uses lactose as a carbon & energy source. 

15. Explain phosphate buffer system and amino acid buffer system. 

16. Explain in brief biosynthesis of ketone bodies & add a note on 

significance of ketone bodies in diagnosis of diabetes. 

17. Explain in detail gluconeogenesis. 

18. Explain in brief the passive transport mechanism. 

19. Derive the Michaelis Menten equation  & add a note on its significance 

20. Explain in detail different types of proteins present in plasma membrane. 

21. Explain in brief aerobic growth of E. coli using lactose as carbon source. 

22. Explain in detail types of enzyme inhibition. 

23. Write in detail synthesis triglycerides.  

24. Explain in detail microbial stress to response. 

25. Explain in brief the biosynthesis of ketone bodies. 

26. Explain the structure, mechanism & regulation of  PDH enzyme. 

27. What is allosteric inhibition? Explain in detail. 

28. What is cooperativity? Explain positive and negative cooperativity. 

29. Explain structure, function, and reaction mechanism of fatty acid 

synthetase. 

30. Explain in brief passive and active transport. 

 

4 Marks 

1. Explain in brief the structure, mechanism & regulation of PDH enzyme. 

2. Explain in brief the use of pyruvate as a carbon source for aerobic growth of 

E.coli.  

3. Explain in brief the energetic of beta oxidation of palmitic acid. 



4. Derive Eadie Hofstee plot 

5.Explain in brief oxidation stress 

6. Explain in brief active transport mechanism 

7. Write a note on phosphate buffer system 

8. Write in brief about Na +/K+ pump 

9.Degradation of ketone bodies. 

10. Derive Line Weaver Burk plot. 

11. Pyruvate as carbon & energy source.  

12. Diagram of ATPase enzyme. 

13. Explain active transport mechanism. 

14.Carnitine shuttle for transport of fatty acid. 

15.Ionization of weak acid. 

16. Biosynthesis of triacyl glycerol. 

17. Thermal stress & heat shock response. 

18.Wrire a short note two component signalling system. 

19. mM ATPs needed for macromolecule synthesis 

20. Write a note on on starvation stress. 

21. M. M. Equation graph with its explanation.  

22. Structure of plasma membrane. 

23.Energetics of beta oxidation of palmitic acid. 

24. Bicarbonate buffer system. 

25. Explain Un competitive inhibition. 



26. Write in detail about ionization of water. 

27. Two component & multi component regulatory system. 

28. Explain Non competitive inhibition 

29. Write down the Significance of MM equation 

30. Explain in brief gluconeogenesis. 
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Rayat Shikshan Sanstha’s 

                        Yashavantrao Chavan Institute of Science (Autonomous) 

                Department of Microbiology  

M.Sc. I Sem II 

                  Course Code : MAMiT 204 

 

Title of course: Research methodology 

             Question Bank 

 

Q.1 Answer the following                                                                               (2 marks) 

     1. What is cofounded relationship? 

2. Define Primary data. 

3. Define null hypothesis 

4. Define skewness 

5. Enlist reference tools. 

6.  Define applied research. 

7. Give two types of errors in testing of hypothesis. 

8.   What is fundamental research? 

9.   Enlist the reference tools. 

10.    Define Kurtosis 

11.    Define alternative hypothesis. 

12.    Define extraneous variable. 

13. What is research hypothesis? 

14.    Define - Secondary data 

15.   Define primary data 

16.   Enlist reference management tools. 

17.   Define ‘Extraneous variable’. 

18.   Define alternative hypothesis 

19.  Define basic research. 

20. Define empirical research. 



21. Define Qualitative research  

22. Define quantitative research 

23. Define diagnostic research 

24. Which is the first step in research process 

25. Define research problem 

26. What is independent variable ? 

27. What is dependant variable? 

28. Write the difference between descriptive and formulative research 

29. What is a research design? 

30. What is longitudinal research? 

 

Q.2Answer the following                                                                     (6 marks) 

     1.What is IMRAD? Explain in detail IMRAD technique. 

   2. Write in detail preparation and submission of manuscript to the journals 

    3.  What is meant by research problem? Explain necessity of defining                               

the research problem and techniques involved in defining the problem. 

    4.Determine standard deviation of following data: 

Waxy 

endospermic 

plants 

 

7 

 

8 

 

9 

 

10 

 

11 

 

12 

No. of 

plants 

13 13 18 17 15 14 

 

 

    5. In a Jojoba population, there are 525 female plants and 475 male plants.  

        Calculate the Chi square value and interpret your results. 

    6. Explain in detail the basic principles of experimental design. 

  7. Determine mean deviation of given data. 



No.of 

chillies 

per plant 

 

10-16 

 

17-23 

 

24-30 

 

31-37 

 

38-44 

 

45-51 

No.of 

plants 

8 10 23 29 18 12 

 

 

   8. Define the term ‘research’. Describe in detail the steps involved in 

scientific  research. 

    9. Explain in detail the structure of report writing 

   10. Explain in detail the basic principles of experimental design. 

    11. The ratio of the male and female births is expected to be 1:1. It was found 

in one village that male children born were 52 and females were 48. 

Calculate the Chi square value and interpret your results. 

   12. Write in detail about research report writing 

  13.Explain the meaning and need for good research design. 

  14. Explain probability sampling 

  15. Define research design. Explain in detail the need of research design                       

and features of good research design. 

  16. In an experiment on breeding of flowers with a species, a researcher 

obtained 107 magenta flowers with green stigma, 42 magenta flowers with 

red stigma, 38 red flowers with green stigma and 13 red flowers with red 

stigma. According to Mendel’s Law the theory predicts that these types 

should be obtained in the ratio of 9:3:3:1. Draw your conclusions based on 

the calculated Chi Square value.  

17. Determine standard deviation of following data: 

Waxy 

endospermic 

plants 

 

7 

 

8 

 

9 

 

10 

 

11 

 

12 

No. of 

plants 

13 13 18 17 15 14 

 
 



   18.  Define Sampling. Explain different methods of sampling.                                        

    19. A cross is made between guinea pigs with the black male and the grey 

female: the offspring   obtained were 50 black and 70 grey. Calculate the 

Chi square value and interpret your results. 

 20. Describe diagnostic research design 

21. What is research problem?Explain necessity of defining the problem and 

techniques involved in defining research problem 

22.Define research.Write down objectives, motivation and significance of 

research. 

23. Describe nonprobability sampling 

24. Explain probability sampling 

25. How to formulate a research problem. 

26.What are the components of the research report? 

27.Describe motivation and significance of research  

28.What are the techniques of data collection? 

29.What are experimental groups and control groups in research ?Explain using 

examples 

30.What is hypothesis testing research design? 

 

Q.5 Write short notes on                                                                     (4 marks) 

1. Write short note on Abstract 

2. Describe in detail skewed distribution. 

3. Write short note on level of significance 

4. Determine arithmetic mean of following data. 

Plant 

height 

(cm) 

 

0-10 

 

10-20 

 

20-30 

 

30-40 

 

40-50 

 

50-60 

No.of 

varieties 

5 10 25 30 20 10 

 



5. Give assumption for validity of chi square test. 

6. Write a short note on tools and softwares used in research. 

7. Describe in brief exploratory research design. 

8. Determine median of given data. 

9. Determine mean of given data. 

X 100 150 80 200 250 180 Total 

F 24 26 16 20 6 30 122 

   

 10.  Write short note on degree of freedom. 

11.Explain in detail the statement of proposal writing. 

12. Explain in brief the principle of replication in experimental design. 

 13. A formula car is driven around racetrack four times .The speed of the first 

lap was 90    km/hr the second lap 100 km/hr, the third lap 120 km/hr and 

fourth 125km/hr. Determine the average speed of the car by calculating 

harmonic mean  

   14. Explain in detail ethical consideration in research. 

   15.Calculate median of given data : 

No.of 

angular 

seeded 

plants 

 

12 

 

8 

 

17 

 

10 

 

11 

 

16 

 

18 

 

14 

 

6 

  

   7 

No.of 

plants 

39 33 42 40 47 42 60 50 22 25 

 

  16. Describe in brief exploratory research design 

 17. Write short note on Abstract. 



 18. Describe in brief skewed distribution. 

 19. Write a short note on ‘level of significance’.    

20.Write a note on principle of local control 

21. Write a note on principle of randomization 

22. Write a note on principle of replication in experimental design 

23. Write a note on plagiarism 

24. Write a note on descriptive research design 

25. Write a note on plagiarism 

26. Write a note on plagiarism 

27. Write a note on quota sampling 

28. Write a note on cluster sampling 

29. Write a note on techniques involved in defining the problem 

30. Write a note on formulation of research problem 

31.Write in brief about sampling design 

32. Write in brief about observational design 

33. Write in brief about sampling design 

34.What is multistage sampling? 

35. What is sequencing sampling? 

 

 

 

                                                                                                                                                                                                            



 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

401 Industrial Microbiology 

Unit III 

 

Q.1 Answer the following                                                                               (6 X 2) 

a. Define biosensor. 

b.What is the aim of solid state fermentation? 

 

 

 

 

Q.2 Answer the following                                                                                 (6 X 2) 

.1.Explain the industrial application of solid state fermentation for amylase production. 

2.Explain various aspects  influencing fermentation economics. 

3. Explain the industrial application of solid state fermentation for protease production 



 

Q.3 Write short notes on                                                                                  (4 X 3) 

   1. substrates used in solid state fermentation 

  2. strain improvement 

  3. In fermentation process,what are the factors that determines cost of industrial 

production 

4. What are the basic objectives in developing economical fermentation process? 

 

 

 

  

 


