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Total No. of Questions : 5] [Total No. of Pages : 2

[3625] - 21
M.Sc.

MICROBIOLOGY

MB - 601 : Virology

(Sem. - II) (2005 Pattern)
Time : 3 Hours] [Max. Marks : 80
Instructions to the candidates :

1) All questions are compulsory.
2) All questions carry equal marks.
3) Draw neat labelled diagrams wherever necessary.
4) Figures to the right indicate full marks.
5) Use of logarithmic tables, electronic pocket calculator is allowed.
6) Assume suitable data, if necessary.

Q1) Answer any one of the following : [16]
a) Describe Structure and explain the life cycle of bacteriophag T4.

b) Describe Structure and explain the life cycle of Adenovirus.

Q2) Answer any two of the following : [16]
a) Describe the structure of influenza virus and comment on its antigenic

structure.

b) Justify M13 phage can be used as a vector for cloning.

c) Comment on : Preventive measures for HIV infection.

Q3) Attempt any two of the following : [16]
a) Describe various properties of animal viruses used in taxonomy.

b) How will you detect plant viruses using fluorescent antibody technique?

c) Elaborate on Rules for nomenclature of viruses.

Q4) Answer in brief any four from the following : [16]
a) Cytopathic effects.

b) Monolayer cell culture.

c) Prions.

d) Half leaf assay for plant viruses.

e) Importance of indicator plants.
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Q5) A virus preparation was serially diluted in a buffer. One ml. of each dilution
was inoculated into five separate tissue culture flasks containing healthy
monolayer tissue culture. The cytopathic effects were detected in mono layers
after incubation. The data is given in the following table. Calculate the TCID

50

value of the original virus preparation. [16]

Virus dilution used No. of Infected monolayers in tissue culture flasks

10–5 5

10–6 3

10–7 1

10–8 0
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Total No. of Questions : 5] [Total No. of Pages : 2

[3625] - 22
M.Sc.

MICROBIOLOGY

MB - 602 : Evolution, Ecology & Environmental Microbiology

(Sem. - II) (2005 Pattern)
Time : 3 Hours] [Max. Marks : 80
Instructions to the candidates :

1) All questions are compulsory.
2) All questions carry equal marks.
3) Draw neat labelled diagrams wherever necessary.
4) Figures to the right indicate full marks.
5) Use of logarithmic tables, electronic pocket calculator is allowed.
6) Assume suitable data, if necessary.

Q1) Answer any one of the following : [16]
a) Enlist the different aerobic processes used in wastewater treatment.

Describe the working of activated sludge treatment system. Explain its
mass balance.

b) Discuss the evolutionary origin of biochemical disorders with suitable
case history.

Q2) Answer any two of the following : [16]
a) Discuss the various strategies used in the floatation unit processes.

b) Explain the different techniques used for disposal of treated effluents in
the river, ocean and on land.

c) Describe the strategies of organic matter utilization in marine environment.

Q3) Answer any two of the following : [16]
a) Describe in brief the levels of selection within a community. Give and

example of conflict between two levels of selection.

b) Explain rhizosphere community and rhizosphere effect.

c) Explain the significance of recognition phenomena in mycorrhiza
formation.
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Q4) Write short notes on any four of the following : [16]
a) BOD : COD ratio.

b) Microbial bleaching of dyes.

c) Continuous granular medium filtration.

d) Phylogeny and molecular distances.

e) Proteinase inhibitors as plant defense agents.

Q5) A single stage trickling filter has 8.0 meter diameter and depth of 6.0 meter.
The characteristics of primary effluent wastewater to be treated by this filter
are as follows :

Flow rate = 3500 m3/d, BOD = 130 mg/L, TSS = 70 mg/L, TKN = 25 mg/L.

Determine :

a) BOD loading rate.

b) TKN loading rate.

c) BOD removal efficiency. [16]
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Total No. of Questions : 5] [Total No. of Pages : 2

[3625] - 23
M.Sc.

MICROBIOLOGY

MB - 603 : Microbial Metabolism

(Sem. - II) (2005 Pattern)
Time : 3 Hours] [Max. Marks : 80
Instructions to the candidates :

1) All questions are compulsory.
2) All questions carry equal marks.
3) Draw neat labelled diagrams wherever necessary.
4) Figures to the right indicate full marks.
5) Use of logarithmic tables, electronic pocket calculator is allowed.
6) Assume suitable data, if necessary.

Q1) Attempt any two of the following : [16]
a) What are Enthalpy, Entropy, Free energy, and equilibrium constant?

b) Describe general mechanism of oxidative phosphorylation with ATP
Synthase.

c) Explain biosynthesis of pyrimidine nucleus.

Q2) Attempt any two of the following : [16]
a) Discuss changes occurring in redox potential in electron carriers during

photosynthetic electron transfer reaction scheme.

b) What are allosteric enzymes? Explain with example and its significance.

c) Describe nitrogenase enzyme and biochemical nitrogen fixation process.

Q3) Attempt any two of the following : [16]
a) Describe lipids and proteins involved in the membranes with its structure

and function.

b) Explain energy generation process in Nitrobacter sp.

c) Which are the methods involved in determination of pathways?

Q4) Write short notes on any four of the following : [16]
a) CO

2
 as electron acceptor.

b) Purple sulphur bacteria.
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c) High-energy compounds.

d) Signal transduction.

e) Photophosphorylation.

Q5) Solve the following :

a) The following data were recorded for the enzyme-catalyzed reaction
S → P.

[S] (M) 6.25 x 10-6 7.50 x 10-5 1 x 10-4 1 x 10-3 1 x 10-2

υ  (nmoles/ 17 50 62 75 75
liter/min)

i) Estimate V
max

 and K
m
.

ii) What would υ  be at [S] = 2.5 x 10-5 M and at [S] = 5.0 x 10-5 M?

iii) What would υ  be at 5.0 x 10-5 M if the enzyme concentration were
doubled?

iv) The υ  given in the above table was determined by measuring the
concentration of product that had accumulated over a 10-minute
period. Verify that υ  represents a true initial (or “instantaneous”)
velocity. [10]

b) Calculate the ∆G for the hydrolysis of ATP at pH 7.0 and 25oC under
steady state conditions (such as might exist in a living cell) in which the
concentrations of ATP, ADP and P

i
 are maintained at 10-3 M, 10-4 M and

10-2 M respectively. (Given : ∆Go = -7.3 K cal/mol, R = 1.98 cal/mol).

[6]

����

[3625] - 23 2



Total No. of Questions : 5] [Total No. of Pages : 2

[3625] - 201
M.Sc.

MICROBIOLOGY

MB - 601 : Instrumentation and Molecular Biophysics

(Sem. - II) (2008 Pattern)
Time : 3 Hours] [Max. Marks : 80
Instructions to the candidates :

1) All questions are compulsory.
2) All questions carry equal marks.
3) Draw neat labelled diagrams wherever necessary.
4) Figures to the right indicate full marks.
5) Use of logarithmic tables, electronic pocket calculator is allowed.
6) Assume suitable data, if necessary.

Q1) Attempt any two of the following : [16]
a) Explain the principle and working of affinity chromatography. What are

the limitations of affinity chromatography?

b) Explain the principle behind protein gel electrophoresis. Differentiate
between native and SDS gel electrophoresis.

c) Explain the principle of Pulse Chase experiment. How will you use this
experiment to track protein movement in a eukaryotic cell?

Q2) Attempt any two of the following : [16]
a) Explain the principle behind mass spectroscopy. What is MALDI-TOF?

Give its applications.

b) What is nuclear magnetic resonance spectroscopy (NMR)? Explain the
terms Chemical Shift and Spin-spin coupling in NMR.

c) How does x-ray crystallography help in understanding protein structure?
Explain the problems involved in phase determination and their solutions.

Q3) Attempt any two of the following : [16]
a) Explain the logic behind Chou-Fasman method of secondary structure

prediction. What are its limitations?

b) What are the phi (φ ) and psi ( ψ ) angles in polypeptides? Explain the
concept of Ramachandran plot.

c) Explain how neural networks help in predicting secondary structure of
proteins.
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Q4) Write short notes on any four of the following : [16]

a) Distribution coefficient in Gel filtration.

b) Beer-Lambert law and its limitation.

c) Isopycnic centrifugation.

d) Density gradient centrifugation.

e) Protein motifs.

Q5) Solve [16]

a) A KMnO4 stock solution was diluted 20-times, and the resulting solution’s
absorbance was measured to be 1.02 in a 1.00 cm pathlength cuvette at
540 nm. At 540 nm, molar absorption coefficient for KMnO4 is
2310 mol–1 dm–3 cm–1. Calculate the concentration of the original KMnO4

stock solution.

b) E. coli cells are to be pelleted in an SS-34 rotor (maximum radius of
10.7 cm) by centrifugation at 7000 rpm. What is the RCF (g force)?
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[3625] - 202
M.Sc.

MICROBIOLOGY

MB - 602 : Evolution, Ecology & Environmental Microbiology

(Sem. - II) (2008 Pattern)
Time : 3 Hours] [Max. Marks : 80
Instructions to the candidates :

1) All questions are compulsory.
2) All questions carry equal marks.
3) Draw neat labelled diagrams wherever necessary.
4) Figures to the right indicate full marks.
5) Use of logarithmic tables, electronic pocket calculator is allowed.
6) Assume suitable data, if necessary.

Q1) Answer any one of the following : [16]

a) Delineate the critical operating parameters in an activated sludge
treatment system and explain the resulting malfunctions if these
parameters are not maintained optimally.

b) Discuss the evolutionary stability of co-operation among the
microorganism. Explain the various interactions influencing this stability.

Q2) Answer any two of the following : [16]

a) Explain the term reuse, recycling and disposal. Describe microbial
recycling of different solid wastes.

b) Describe the advantages and disadvantages of various granular medium
filters for wastewater treatment.

c) Explain the succession, competition and predation within the microbial
communities of rhizosphere.

Q3) Answer any two of the following : [16]
a) Discuss in brief the molecular evolution with context to the origin of

new genes and proteins.

b) Describe the host-fungus specificity and interactions with non-host plants
in mycorrhiza.

c) Explain the mechanisms of DOM production in marine ecosystem.
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Q4) Write short notes on any four of the following : [16]

a) Biomethanation.

b) The major pollutants present in dairy waste.

c) Anoxic denitrification.

d) Speciation in sexual and asexual organisms.

e) Flavonoids.

Q5) A single stage trickling filter has a 10.0 meter diameter and depth of 6.1 meter.
The characteristics of primary effluent wastewater to be treated by this filter
are as follows : [16]

Flow rate = 4000 m3/d, BOD = 120 mg/L, TSS = 80 mg/L, TKN = 25 mg/L

Determine -

a) BOD loading rate.

b) TKN loading rate.

c) BOD removal efficiency.

d) Can nitrification be expected?
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[3625] - 203
M.Sc.

MICROBIOLOGY

MB - 603 : Microbial Metabolism

(Sem. - II) (2008 Pattern)
Time : 3 Hours] [Max. Marks : 80
Instructions to the candidates :

1) All questions are compulsory.
2) All questions carry equal marks.
3) Draw neat labelled diagrams wherever necessary.
4) Figures to the right indicate full marks.
5) Use of logarithmic tables, electronic pocket calculator is allowed.
6) Assume suitable data, if necessary.

Q1) Attempt any two of the following : [16]

a) Discuss the concept of cooperativity among allosteric enzymes.

b) Describe biosynthetic pathway for aromatic amino acids.

c) What are high energy compounds? What kinds of reasons make them so?

Q2) Attempt any two of the following : [16]

a) Explain with example significance of purification chart during enzyme
purification.

b) Describe the types of membrane associated proteins involved in transport
of solute.

c) Consider an illuminated suspension of green algae fixing CO
2
. If the

light is suddenly turned off, the concentration of 3-phophoglycerate in
chloroplast rises. When light is turned on, the concentration of 3-
phosphoglycerate returns to its normal steady state level. Explain.

Q3) Attempt any two of the following : [16]

a) Describe the components of mitochondrial electron transport chain. How
are they associated with one another?

b) What is adenylate energy charge? What is its significance?

c) How is dinitrogen reduced to ammonia by nitrogenase complex?
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Q4) Write short notes on any four of the following : [16]

a) Models of allosteric enzymes.

b) Passive diffusion.

c) Free energy.

d) Photosynthetic reaction center.

e) Energy generation in methanogens.

Q5) An enzyme has Km 4.7 x 10–5 M. If the Vm of the preparation is 22 µ M/l/min,
what velocity would be observed in the presence of 2 x 10–4 M substrate
concentration and 5 x 10–4 M concentration of :

a) a competitive inhibitor,

b) an un-competitive inhibitor,

c) a simple non-competitive inhibitor?

Ki in all cases is 3 x 10–3M. What is the degree of inhibition? [16]
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[3625] - 401
M.Sc.

MICROBIOLOGY

MB - 801 : Applied Microbial Biotechnology

(Sem. - IV) (2005 Pattern)
Time : 3 Hours] [Max. Marks : 80
Instructions to the candidates :

1) All questions are compulsory.
2) All questions carry equal marks.
3) Draw neat labelled diagrams wherever necessary.
4) Figures to the right indicate full marks.
5) Use of logarithmic tables, electronic pocket calculator is allowed.
6) Assume suitable data, if necessary.

Q1) Draw the diagram of a continuous stirred tank bioreactor. Explain the
construction and the typical dimensional ratios applied in its construction.[16]

OR
With the help of a flow chart, describe the commercial production of Vitamin C.

Q2) Attempt any two of the following : [16]
a) Draw a flow chart for recovery of penicillin acylase.
b) Explain the principle of immobilization of microbial cells using the gel

entrapment method. Describe any two applications where this process is
used.

c) Explain the concept of ‘Aeration Number’ and describe how it is
significant in a fermentation process.

Q3) Attempt any two of the following : [16]
a) What are Biosensors? Explain the use of enzyme in biosensors.
b) Explain the use of Trichoderma viridae in biocontrol.
c) Explain the concept of the 2-film theory of oxygen transfer to the cell

from the bubble during aeration of a fermentation broth.

Q4) Write short notes on any four of the following : [16]
a) PGPRs.
b) Rheology of fermentation broths.
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c) Types of impellers.
d) Siderophores.
e) DO sensors.

Q5) The addition of phenylacetic acid as a precursor for production of Penicillin
G is known. The graph below shows the effect of addition of phenylacetic
acid (PAA) for production of penicillin acylase. The PAA was added at different
times during the growth phases of the organism (E.coli) in the broth. [16]

Interprete the results and answer the following questions :
1) Would it be beneficial (in terms of yield) to operate the fermentation

process as a batch, continuous or fed-batch process? Justify your answer.
2) Do you think that penicillin acylase is produced as an inducible or

constitutive enzyme?
3) If the experiment was designed by you, what parameters would you test,

to further increase the efficacy of penicillin acylase production?
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[3625] - 402
M.Sc.

MICROBIOLOGY

MB - 802 : Pharmaceutical Microbiology

(Sem. - IV) (2005 Pattern)
Time : 3 Hours] [Max. Marks : 80
Instructions to the candidates :

1) All questions are compulsory.
2) All questions carry equal marks.
3) Draw neat labelled diagrams wherever necessary.
4) Figures to the right indicate full marks.
5) Use of logarithmic tables, electronic pocket calculator is allowed.
6) Assume suitable data, if necessary.

Q1) Attempt any two of the following : [16]
a) Define IVIVC. What is significance of IVIVC in pharmaceutical product

development?

b) Which are the methods used to study action of inhibitors of cell wall
synthesis?

c) What are characteristics of terpenoids?

Q2) Attempt any two of the following : [16]
a) Describe the susceptibility testing for antifungal agents.

b) Explain adverse reactions to the drugs due to drug factors.

c) Elucidate the mechanism of bacterial resistance to hosts cellular defences.

Q3) Explain any two of the following : [16]
a) Test for tolerability of the drug.

b) Objectives of animal studies and clinical trial of a new drug.

c) Assay for pyrogenecity of a drug.

Q4) Write short note on (any four) : [16]
a) Factors affecting diffusion assay.

b) Steps towards commercialization of a drug.

c) Hot extraction method.
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d) Biological activities of endotoxins of Gram negative bacteria.

e) Prick test for allergy testing.

Q5) Answer the following

a) Following is the list of active components (A) and list of solvents (B)
used for their extraction.

Set A - Saponins, Terpenoids, Polypeptides, Flavonoids, Alkaloids,
Steroids.

Set B - Ether, Ethanol, Chloroform, Water, Acetone, Methanol,
Dichloromethanol.

By using above data -

I - Prepare a table showing solvent/solvents used for each active
component extraction. [6]

II - From list of set A, which are the active compounds commonly
obtained only in one solvent. [2]

b) Following is result of broth dilution test using Microtitre tray for antibiotic
susceptibility. Two fold dilutions of antibiotic are inoculated with a known
number of organisms and incubated at 37oC overnight. The potency of
the antibiotic is checked by titrating it against a control organism of
known susceptibility.

By observing these results in microtitre tray, answer the following
questions.

A) What is MIC for the control organism? [2]

B) What is MIC for the Test organism? [2]

C) What does the two controls indicate? [2]

D) Wha is the commonly used standard inoculum of test strain? [2]
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Instructions to the candidates :

1) All questions are compulsory.
2) All questions carry equal marks.
3) Draw neat labelled diagrams wherever necessary.
4) Figures to the right indicate full marks.
5) Use of logarithmic tables, electronic pocket calculator is allowed.
6) Assume suitable data, if necessary.

Q1) Answer any two of the following : [16]
a) Explain the structure of Lac repressor protein. How does it regulate

expression of lac operon in wild type E.coli.

b) Explain the principle of Real time PCR. Give applications of this
technique.

c) Explain the structure and action of types I and II aminoacyl tRNA
synthetases from E.coli.

Q2) Diagrammatically represent any two of the following : [16]
a) Autogenous circuit for lambda repressor in maintaining lysogeny.

b) Initiation and termination of transcription in bacteria.

c) Generation of chimeric plasmid pBR322 form different DNA molecules.

Q3) Attempt any two of the following : [16]
a) Justify : TRAP controls trp operon in B.subtilis.

b) Explain site directed mutagenesis giving suitable examples.

c) Explain the principle and working of Pulse field electrophoresis
technique.

Q4) Answer in brief any four from the following : [16]
a) Cosmid.

b) Initiation complex in translation.
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c) Type II RE.

d) Role of enhancers in transcription.

e) Importance of cyclic events in PCR.

Q5) The human α ,β , γ ,δ ,ε  and ζ  globin genes are transcriptionally active at
various stages of development. Fill in the following table using graph, indicating
whether the globin gene in question is sensitive or resistant to DNase I digestion
at the developmental stages mentioned below, giving reasons. [16]

Globin gene Tissue

Embryonic stage Foetal spleen Adult bone marrow

α

β
γ

δ
ε

ζ

Graph :

Comparison of synthesis of different globin chains at given stages of
embryonic, fetal and postnatal development.
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