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Total No. of Questions : 8]

[Total No. of Pages : 2

[4730] - 1003
M.Sc. (Part - I) (Semester - I)

MICROBIOLOGY

MB - 503 : Cell Organization and Biochemistry
(2013 Pattern) (Credit System)

Time : 3 Hours] [Max. Marks : 50
Instructions to the candidates:

1) Q.1 to Q. 3 is compulsory.
2) Attempt at least two from Q. 4 to Q. 8.
3) All questions carry equal marks.
4) Draw neat - labelled diagrams wherever necessary.
5) Use of logarithmic tables and scientific calculators is allowed.
6) Assume suitable data, if necessary.
7) Figures to the right indicate full marks.

P3147

Q1) Attempt any two of the following : [10]
a) Write a note on quaternary structures of proteins.
b) Give a comparative account of A, B and Z forms of DNA.
c) Describe the preparation of 100ml of 0.1M buffer of pH 5.0 using sodium

acetate and Acetic acid. (pka of Acetic acid = 4.76).
(Given - MW - Sodium acetate = 82.03, Acetic acid = 60.05).

Q2) Attempt any two of the following : [10]
a) Explain the targeting of proteins of ER by cotranslational pathway.
b) Diagrammatically illustrate the working of electron microscope and

comment on its applications.
c) Describe events is eukaryotic cell cycle.

Q3) Attempt any two of the following : [10]
a) Write a note on differentiation in embryo development.
b) Diagrammatically explain anterio-posterior body axis formation in

Xenopus.
c) Describe the process of gastrulation in Drosophila.

P.T.O.
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Q4) Attempt any two of the following [10]
a) Explain the life cycle of myxobacteria.
b) Explain formation of biofilm in pathogenic bacteria.
c) Explain the phenomenon of quorum sensing and its role in microbial

communities.

Q5) Attempt any two of the following : [10]
a) Write a note on concept of buffer.
b) Explain biochemical significance of resonance.
c) Explain the mechanism of oxidation - reduction reactions giving suitable

examples.

Q6) Attempt any two of the following : [10]
a) Elaborate on structure and functions of triglycerides.
b) What are epimers? Give examples of any two epimers of sugars with

structure.
c) Diagrammatically illustrate the L-series of aldoses.

Q7) Attempt any two of the following : [10]
a) Draw the structure of Vitamin K and explain its biological role.
b) Explain the function of cobalt as a cofactor.
c) Explain any two enzyme catalysed reactions where CoA is involved.

Q8) Attempt any two of the following : [10]
a) Explain chemical structure and functions of pituitary gland hormones.
b) Give major types and functions of adrenal cortical hormones.
c) Write a note on sex hormones.
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Total No. of Questions : 5]

[Total No. of Pages : 3

[4730]-102
M.Sc. (Semester - I)

MICROBIOLOGY
MB-502: Quantitative Biology

(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 labeled diagrams wherever necessary.
4) Figures to the right side indicate full marks.
5) Use of logarithmic tables and scientific calculator is allowed.
6) Assume suitable data if necessary.

P3134

Q1) Attempt any two of the following : [16]
a) Calculate the variance, the standard deviation and coefficient of variation

from the data recorded on the respiration rate per minute of 10 persons.
Respiration /minute = 22, 22, 20, 24, 16, 17, 18, 19, 21, 21.

b) Draw a histogram, frequency polygon representing following data:

Number of 10-20 20-40 40-50 50-70 70-80 80-100 100-130 130-150
pods

Number of 13 48 24 20 5 8 6 2
plants

c) Describe the models in population genetics.

Q2) Attempt any two of the following : [16]
a) Calculate mean and mode of the following data:

Class Interval 0-5 5-10 10-15 15-20 20-25 25-30
Frequency 2 4 8 5 4 1

P.T.O.
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b) Calculate the probability of following :
A bag contains 10 balls in the proportion of 7 red and 3 white.
i) If two balls are drawn at random replacing one after other. What is

the probability that one is red and other is white?
ii) if two balls are drawn at random one after the other without

replacement. What will be the probability that both the balls drawn
are red?

c) Water samples were taken from the wells of two localities, one from
industrial area (1) and the other from non-industrial area (2). The samples
were analyzed for lead content and the following data were obtained.

Locality 1 Locality 2
Sample size1 =25 Sample size2 =25
Mean1= 390 ppb Mean2= 10 ppb
Stand. Dev1. = 277.5 Stand. Dev2. =5
ppb ppb

Test the hypothesis that the average lead concentration in the ground
water of industrial area exceeds that of the non-industrial area using t test

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

a) A new drug candidate was administered to 450 persons out of a total
800 persons in a locality where epidemic was prevalent to test its efficacy
against malaria. The results are given below in the table.
Find out effectiveness of drug against disease using Chi square test.

Infection No infection
Drug 200 300
No Drug 250 50

b) Explain the concept of epidemiological model.

c) In certain population an average of new cases of esophageal cancer are
diagnosed each year. If the annual incidence of the esophageal cancer
follows a Poisson distribution, find the probability that in a given year
the number of newly diagnosed cases of esophageal cancer will be:
i) Exactly 10
ii) Less than 10
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Q4) Write short notes on any four of the following : [16]
a) Sample & Population.
b) Normal Distribution Curve.
c) One tailed and two tailed test.
d) Simulation of bacterial growth.
e) Genome database.

Q5) Attempt any one of the following : [16]
a) Calculate the correlation coefficient and regression coefficient between

two measurements of water quality of a lake.

Salinity (%) 2 4 6 8 10 12 14
Dissolved Oxygen (mg/1) 4 2 5 10 4 11 12

b) To study the performance of three detergents and three different water
temperatures; following whiteness readings were obtained with specially
designed equipment. Apply two way ANOVA and interpret results.

Detergents
Water Temperature A B C
Cold water 57 55 67
Warm Water 49 52 68
Hot water 54 46 58
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1) Q. 1 to Q. 3 are compulsory.
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3) All questions carry equal marks.
4) Draw neat-labelled diagrams wherever necessary.
5) Use of logarithmic tables and scientific calculators are allowed.
6) Assume suitable data if  necessary.
7) Figures to the right indicate full marks.
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Q1) Attempt any two of the following : [10]
a) Derive the equation for two - substrate enzyme catalysed reaction with

double displacement mechanism.
b) How are allosteric enzymes regulated? What is their significance?
c) Derive MM equation for competitive inhibition.

Q2) Attempt any two of the following : [10]
a) What are coupled reactions? Discuss their significance.
b) Comment on Gibb’s free energy.
c) Calculate ΔG° taking place in pyruvate reduction by lactate dehydrogenase

using the following data.
Given

+ -

+ -

Pyruvate 2H 2e Lactate Eº 0.19
NAD 2H 2e NADH Eº 0.32

+ + → = −
+ + → = −

Q3) Attempt any two of the following : [10]
a) Describe the energy generation pathway in sulphate reducing bacteria.
b) Explain the process of generation and maintenance of proton motive

foxe in mitochondria.
c) Draw neat labelled diagram of mitochondrial ATPase.

SEAT No. :
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Q4) Attempt any two of the following : [10]
a) Describe process of ion mediated transport across membranes.
b) Explain the concept of passive diffusion across membranes with suitable

examples.
c) Diagrammatically illustrate Na+– K+ AT Pase

Q5) Attempt any two of the following : [10]
a) Schematically represent biosynthesis of serine - glycine family amino -

acids.
b) Describe structure of nitrogenase enzyme complex.
c) Explain regulation of glutamate dehydrogenase.

Q6) Attempt any two of the following : [10]
a) Compare plant and bacterial photosynthesis.
b) Diagrammatically illustrate ETC of photosynthetic bacteria.
c) Explain Hatch - slack pathway of CO2 assimilation.

Q7) Attempt any two of the following : [10]
a) Write note on RUBISCO
b) Describe the steps involved in synthesis of sucrose.
c) Write a note on photorespiration.

Q8) Attempt any two of the following : [10]
a) Describe the steps involved in synthesis of saturated fatty acids.
b) Give the role of eicosanoids as signal molecules.
c) Explain synthesis of sphingolipids with a suitable example.
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Q1) Attempt any one of the following: [16]

a) Explain how a malfunctioning settler-clarifier can adversely affect the
efficiency of an activated sludge process. Give relevant equations for
mass balance in explaining the feature.

b) Discuss the  evolutionary stability of cooperation  among microorganisms.
Explain with suitable examples how the cooperative and competitive
interactions influence this stability.

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

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

b) Discuss the bacterial growth in the marine ecosystem and its regulation
by environmental conditions.

c) Discuss mycorrhizal associations with special reference to host-fungus
specificity and interactions with non-host plants.

P.T.O
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Instructions to the candidates:

1) All questions are compulsory.
2) All questions carry equal marks.
3) Draw neat labeled diagrams wherever necessary.
4) Figures to the right indicate full marks.
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Q3) Attempt any two of the following: [16]

a) Discuss the diversity of secondary metabolites in the evolutionary context.

b) Elaborate on the mode of action of various plant products as antimicrobial
agents.

c) Describe the reaction mechanisms of chemical precipitaion, as a unit
process in the treatment of wastewaters.

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

a) Working principle of an UASB digester.

b) Reuse of treated solid wastes.

c) Industrial ETP layout for dairy waste.

d) Neo-Darwinism.

e) Significance of DOM in marine ecosystem.

Q5) A wastewater has the following characteristics: [16]

Flow rate: 10200m3/d

BOD5: 290mg/L

The process by which it is to be treated is the activated sludge process with
recycle. The MPCB has imposed a discharge limit of BOD5=10 mg\L.
Assuming  MLSS in the aeration basin = 3750 mg/L, MLSS in clarifier sludge
= 13500 mg/L, MCRT = 8 days, kinetic coefficients, kd = 0.06d-1 and Y =
0.6,

Determine the following:

a) The hydraulic retention time.

b) The mass of sludge wasted daily.

c) The F/M ratio.
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Instructions to the candidates:

1) All questions are compulsory.
2) Figures to the right indicate full marks.

P3138

Q1) Attempt any two of the following: [16]
a) Compare passive & active transport.
b) Derive the Adair equation for cooperativity & state its significance in

relation to allosteric enzymes.
c) Describe biosynthesis of aspartate family of amino acids.

Q2) Attempt any two of the following : [16]
a) Explain in brief process of nitrate respiration.
b) State laws of thermodynamics. Discuss their role in biochemistry.
c) Describe structure & function of nitrogenase enzyme. Elaborate on the

energy & reducing power requirement per mole of nitrogen fixed.

Q3) Attempt any two of the following : [16]
a) Justify, C4 plants have better photosynthetic ability than C3 plants?
b) Write a note on Atkinson’s energy charge.
c) Describe the regulation of enzyme glutamine synthetase in E. coli.

Q4) Write short notes on any four of the following : [16]
a) Phosphorylation potential & its significance.
b) Types of mechanisms in two substrate enzyme catalysed reaction.
c) Concept of free energy.
d) Rubisco.
e) Mitochondrial ATPase.

SEAT No. :

P.T.O.
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Q5) a) An enzyme catalysed reaction was investigated in the presence of an
inhibitor, giving the  following data. [8]

S0 (m moles/lit) V0 (u moles/lit/min) V0 (u moles/lit/min)
(Inhibitor absent) (Inhibitor pre.)

3.0 10.4 4.1
5.0 14.5 6.4
10.0 22.5 11.3
30.0 33.8 22.6
90.0 40.5 33.8

Determine the type of inhibition & calculate max& VmK ′ ′ .
b) Dichlorophenyl dimethylurea (DCMU), a herbicide, interferes with

photophosphorylation & oxygen evolution. However, it does not block
oxygen evolution in the presence of an artificial electron acceptor such
as ferricyanide. Propose a site for the inhibitory action of DCMU. [8]
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[4730] - 3003
M.Sc.  (Semester - III)

MICROBIOLOGY

MB - 703 : Industrial Waste Water Treatment
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Time : 3 Hours] [Max. Marks : 50
Instructions to the candidates:

1) Attempt any three from Q.1 to Q.4.
2) Attempt any two from Q.5 to Q.8.
3) All questions carry equal marks.
4) Draw neat labelled diagrams wherever necessary.
5) Use of logarithmic tables and scientjfic calculators are allowed.
6) Assume suitable data if necessary.
7) Figures to right indicate full marks.

P3153

Q1) Attempt any two of the following : [10]
a) Explain the methods for estimating parameters used for determining waste

water treatment efficacy.
b) Explain the use of indicator organism in waste water treatment. Enlist

different indicators.
c) Schematically represent the layout of typical waste water treatment plant.

Q2) Attempt any two of the following : [10]
a) Explain the different screening devices used for removal of fine suspended

particles.
b) Describe the various flotation techniques.
c) Describe the different type of filters used in granular medium filtration.

Q3) Attempt any two of the following : [10]
a) Enlist the various anaerobic biological processes used in waste water

treatment. Describe UASB reactor in detail.
b) Describe various type of adsorption techniques used in waste water

treatment.
c) The BOD/COD ratio and the TS of an industrial effluent were found to

be 0.8 and 350 mg/dm3. Suggest the suitable biological treatment to be
given along with justification.

P.T.O.
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Q4) Attempt any two of the following : [10]
a) Describe the parameters for measuring pollution load of waste water.
b) Explain the significance of flow equalization.
c) A industrial wastewater having a BOD of 350 mg/L is to be treated by a

two stage trickling filter. The discharge limit is 20 mg/L of BOD. The
depth of the trickling filter is 6 feet and the recirculation ratio is 2:1. The
influent flow rate is 4 Mgal/d. The efficiency of BOD removal at both
stages of the filter is the same.
Determine the diameter of both the filters.

Q5) Attempt any two of the following : [10]
a) Schematically represent a typical effluent treatment for dairy industry

and briefly explain each step.
b) How is colour removed from effluent of paper industry.
c) Describe the physico - chemical treatment processes for dye-house

effluents.

Q6) Attempt any two of the following : [10]
a) What is EIA? Explain its significance.
b) Explain briefly the strategy for determining the most significant impacts.
c) Write short note on phases of EIA study.

Q7) Attempt any two of the following : [10]
a) Explain the principle and working of MBRs.
b) Describe the advantages of MBBRs.
c) Draw a schematic diagram of typical RBC and explain its functioning.

Q8) Attempt any two of the following : [10]
a) Delineate the characteristics of paper industry effluent.
b) What is significant impact ? How is it determined in EIA.
c) Differentiate between RBC and trickling filter.
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Total No. of Questions : 5]

[Total No. of Pages : 2

[4730] - 303
M.Sc. (Semester - III)
MICROBIOLOGY

MB - 703 : Virology
(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, labeled diagrams wherever necessary.
4) Use of log tables and electronic pocket calculator is allowed.
5) Assume suitable data if necessary.

P3141

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

a) Describe adjuvant to increase immunogenicity of viruses.

b) Explain infectivity assay of plant viruses.

c) Explain patho-physiological changes caused by SV40 infection.

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

a) Justify : embryonated hen’s egg has various sites for cultivation of viruses.

b) Comment on replication strategies of negative sense RNA genomes.

c) Describe various stages in the life cycle of Cauliflower mosaic virus.

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

a) Explain sample preparation for electron microscopy.

b) Elaborate lysogenic cycle of bacteriophage lambda

c) Enlist methods of detection of plant viruses, explain any one.

P.T.O.
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Q4) Write short notes on any four of the following : [16]
a) Virus mediated oncogenesis.

b) Conventional vaccines

c) Rinderpest disease.

d) Viroids

e) Complement fixation.

Q5) Answer the following :

a) A Bacterial culture was mixed with live T7 phages. What will be the
multiplicity of infection required for infecting 95% of the bacterial cells
of the population? [6]

b) A viral suspension was serially diluted. 0.1 ml of each dilution was injected
into each mouse of a set of 6 mice separately. [10]

The following table shows results of the experiment.

Determine the LD50 value.

Virus dilution Number of mice
died

10–1 8

10–2 6

10–3 2

10–4 1

10–5 0
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Total No. of Questions : 8]

[Total No. of Pages : 3

[4730] - 4003
M.Sc. (Semester - IV)
MICROBIOLOGY

MB - 803 : Microbial Technology
(2013 Pattern)

Time : 3 Hours] [Max. Marks : 50
Instructions to the candidates:

1) Attempt any three questions from 1 to 4 (Core credits)
2) Attempt any two questions from 5 to 8 (Non-core credits)
3) All questions carry equal marks.
4) Draw neat diagrams wherever necessary.
5) Figures to the right indicate full marks.
6) Use of logarithmic tables /scientific calculator is allowed.
7) Assume suitable data if necessary.

P3156

Q1) Attempt any two of the following: [10]
a) With the help of a diagram, describe the construction and typical

dimensional ratios of CSTR.
b) Elaborate “In batch culture growth rate decreases due to depletion of

essential nutrients”.
c) Describe construction of Air lift bioreactor, state situations in which air

lift bioreactor is used.

Q2) Attempt any two of the following: [10]
a) What is KLa? Explain its significance in determining aeration rate and

how it is measured.
b) Explain the Reynolds number and how it is significant in fermentation

process.
c) Explain the principle, construction and operation of a DCO2 sensor.

Q3) Attempt any two of the following: [10]
a) Describe the process of pullulan production.
b) The microbial consortia was immobilized on suitable carrier by appropriate

mode of immobilization using same amount of bacterial cells, for the
production of proteases using different leguminous seed extracts as
nitrogen sources.

SEAT No. :
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Suitable method and carrier were selected on the basis of specific
productivity and effectiveness factor as key parameters.
Results obtained are as shown in figure,

Interpret the results and answer :
1) Which leguminous seed is responsible for which type of protease?
2) Which leguminous seed is the best nitrogen source for protease

activity?
c) Describe the forms of IPR.

Q4) Attempt any two of the following: [10]
a) Explain the construction of and flow patterns created by a Rushton

turbine.
b) What is “OTR” and ‘OUR’ in context with a fermentation process.
c) Graphically represent the relationship between DO ,Biomas and Rifamycin

produced during typical batch fermentation and give the justification.

Q5) Attempt any two of the following : [10]
a) Explain primary and secondary metabolites and their control.
b) How mycellial pellet form of growth affects the growth of fermentation

process.
c) Explain growth rate and yield coefficient.

Q6) Attempt any two of the following: [10]
a) Describe the environmental applications of fungi.
b) Explain membranes and cytoskeleton of fungal cell.
c) Explain biofertilizers and biological control.



Q7) Attempt any two of the following: [10]

a) Explain the production of insulin using animal cell culture.

b) Explain production of recombinant protein HIV vaccine.

c) Explain Gene therapy using nucleic acid products.

Q8) Attempt any two of the following: [10]

a) Explain principles of process validation.

b) Explain concept of ISO certification.

c) Give the validation protocol for quality control.

[4730]-4003 3
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[4730]-401
M.Sc. (Semester - IV)
MICROBIOLOGY

 MB - 801 : Pharmaceutical and Medical Microbiology
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M.Sc. (Semester - IV)
MICROBIOLOGY

MB - 803 : Microbial Technology
(2008 Pattern)

Time : 3 Hours] [Maximum Marks : 80
Instructions to the candidates:

1) All questions are compulsory.
2) All questions carry equal marks.
3) Draw a neat labeled 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.

P3144

Q1) Attempt any two of the following : [16]
a) With the help of a diagram, describe the construction and typical

dimension ratios of CSTR.
b) Describe the production of glucose oxidase. Delineate the critical operating

parameters for glucose oxidase production.
c) Justify “Rheogram of - Newtonian fluids deviate from that of non

Newtonian Fluids” with examples.

Q2) Attempt any two of the following : [16]
a) With help of a suitable example, explain the batch mode of operation of

fermentation process.
b) Explain bio - control with the help of a suitable example.
c) Explain the principle, construction and operation of pH sensor.

Q3) Attempt any two of the following : [16]
a) Explain the use of fungi in promoting plant growth with appropriate

examples.
b) What is ISO certification?  Comment on preparation of SOP.
c) Explain the construction of and flow patterns created by a Rushton

turbine.

SEAT No. :

P.T.O.
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Q4) Write short notes on any four of the following : [16]
a) Np
b) IPR Types
c) KLa
d) Growth associated and growth non - associated metabolites.
e) OTR

Q5) The graph below shows the time - course of Rifamycin production. [16]

Figure : 1Time course of rifamycin B production in F2ml medium by variant
NCH in the fermentor. Conditons : 1 vvm, 500 rpm and 28°C.

P : Product (Rifamycin)
pH : pH
S : Substrate
X : Biomass
DO : Dissolved oxygen
Interpret the time - course and answer the following questions, giving reasons:
a) What is the effect pH  on this rifamycin?
b) State why viscosity increases during the fermentation?
c) State effect of DO on product yeild?



��������	��
���
����������� ������������������������������	��

�������	��

�
��
������������������	���

�����
���
��� �	��
��!���"#�"$%���&'���&�&�$(&%& )

�*��+"���)�������,
����-����#�
���������	
��
� ����������
�����

��
������
�
��
��������������
��

�� ����� ����!�������"��
��
�
�#�
��$����
�$�%�

&� $��
��
�
�'�����(������
� �)

�!�

�� *��+�#�,���
-�� 
�+����.�������

��!�

/� 0�,���
��
�������,������������#�))�����
�

�� 1
��
#��� �
�����)
�������)��)��
���
��))
+���

�����

��� �� ������	
��
���	������
������� ���

�� ��
����	���	�����	�����������������	���	
�������
����� ���


� �����	�	����	��	�
�����	�
���	��	������
������� ���

��� �� ����	��	���	����	��	�������	�������� ���

�� ��
����	���	� �	������
��	�����	��	�������!�	"����������	�����	����������


� ����	��	��������	���
���	�������	���������	����
�����	 ���	�����������

��� �� ����	��	�������� ���

�� ���
����	���	������	��	������
�� ���


� #���		��	�

����	��	
��������������� ���

���������	��
����
�����

����	�



��� �� ����	���	�������	������� ���

�� �����	�	����	��	��������	
�
��	��	�������� ���


� ��
����	���	��
������	��	���������	��	
������ ���

��� �� ����	��	���	����	��	��$���� ���

�� ��
����	���	��
��	��	
����	����������	��	
����	��
����
�� ���


� ���
����	��
����
��	 ���������� ���

�	� �� ���
���	���	��
������	��	��
�������	��	���	 ���	��	�������� �
�

�� ��
����	���	� �	��
��	��	���������	���������	
����
��	��	������� �
�

�
� �� #���	��	�

����	��	���	��
������	��	��
�������	��	���
����� �
�

�� ���
����	���	� �	��
��	��	���������	���������	��	���	 ����� �
�

��� �� ���
���	�������	��������	��	���
�	
������� �
�

�� #���	��	�

����	��	���
�	��
��
�����	������ �
�

���

�����
�� �� 
��




��������	��
���
����������� ������������������������������	��

�������	��

�
�
�
��
��
�����������	���

�������� 
�!
�"��
��	���#$�#%&���'(�)&#�*�'&'!+
�)��,#���+��������
����*����$�

���������	
��
� ����������
�����

��
������
�
��
��������������
�

�� ����� ����!�������"��
��
�
�#�
��$�����
�$��%�

&� $��
��
�
�%�����'������
� �(

�!�

�� )��*�#�+���
,�� 
�*����-�������

��!�

.� /�+���
��
�������+������������#�((�����
�

�� 0
��
#��� �
�����(
�������(��(��
���
��((
*���

��� �� �����	
��������
�������	
��� ���

�� ��������	
����������������	���
�� ���

�� ���������	
���
��������������	�������	
���	����
���� ���

��� �� �
�	�����������������	���	�������	
���	����
���� ���

�� ���������	
��������������������	
���	����
���� ���

�� ��������	
�������	������	����
�������������	���� ���

��� �� �
�	����
�����
����������	� ���

�� ��������	
��
��	����
�	����	
���	����
���� ���

�� ��������	
����������	��������	������	�������������� ���

��� �� �
�	�����������������	����
�������������� ���

�� ���������	
��������������	����	��������	����
���������������	�	
�����	
 �
�������� ���

�� ��������	
��
���	���
��������� ���

P2650 ���������	��
����
�����



������	�

� 	�	

��� �� �
�	����
�����	�����	
���	����
���� ���

�� ��������	
�����������	�	��������	��� ���

�� ��������	
��������	���������	���������	�����	�����	
���	����
���� ���

�	� �� �
�	�����	
��!�	��	������ ���

�� ��������	
��������	���������������	����
�������	���� ���

�� ��������	
��	��"�������������������	����
������������	���� ���

�
� �� ��������	
������������	�������	�����������	�� ���

�� ��������	
�����������
������������������� ���

��� �� ���������	
���
����	����	��������	������������	�� ���

�� ��������	
��������������	
���������	
����������	��
� ���

���



��������	��
���
����������� ������������������������������	��

�������	��

�
���
��������������������	���

���������	
�
��
������������������������������
�����

� 
�����!!���"��#��$�!�%��!��"

���������	
��
� ����������
�����
��
������
�
��
��������������
�

�� ����� ����!�������"��
��
�
�#�
��$�����
�$��%�
&� $��
��
�
�%�����'������
� �(

�!�
�� )��*�#�+���
,�� 
�*����-�������

��!�
.� /�+���
��
�������+������������#�((�����
�
�� 0
��
#��� �
�����(
�������(��(��
���
��((
*���

P2651 ���������	��
����
�����

��� �� �������	���	�
�����	
����	���������	�������� ���


� �	
���
	�
���	����	���������	�������� ���

�� ���	���	��	�	�����	��
����	���������	�������� ���

��� �� ������
�������	
�
� ���


� ����������	��������������������	
�
� ���

�� ������	���	�������	
	
��	
�	�����	���������	�������� ���

��� �� ������
�	������������
���	� ���


� ���	���	�
����������	������� �����	
� ��	
����	���������	�	����	��� ���

�� �	
���
	���	����������	����������������	�	���	����������������	
� ���

��� �� �	���	�	����������������� ���


� ����������	����������	������
� ���������������������	�	���	����������������	
�
���

�� ��
� 

���	�	��	�����	������	
����
���	� ���

�	
	�



������	 
	 ���� �

��� �� ������
�	���������	�	����	��� ���


� �	
���
	���	������ 
��	�
 �	
����	���������	�	����	��� ���

�� !��

������	��� ����	
������	�
�
�
����	���������	�	����	��� ���

�
� �� ���������� ��	���
���	���������
�����������	�	����	��� ���


� �	
���
	���	����	����� �� ����������
����	���������	�	����	������"��������

�� �������� ��	� ������� ��� #������$������ �������
���$������ ��� 	�������
�	�	����	������"����� ���

��� �� ����������	�	��� �����������	���	������������
���	� ���


� ����������	��	
	�%
����	�����������������	����������������� ���

��� �� �	
���
	���	�� �� ����������
����� 	���������	��������������	� ���


� �	
���
	�&������%
�!��

�����'�	����������	��������������	� ���

����



Total No. of Questions : 8]

[Total No. of Pages : 2

[4731] - 1004
��������������������	
	��


��
�����

�	
	���	�	����������	� 	���!�"����	"�#	����������	
����"�$%

�&��#��	�%�����	�'��(	�"������

���������	
��
� ����������
�����
��
������
�
��
��������������
�

�� �������	
��	�
���	���������	����	���	��	����

�� ���������	�	
��	�	
��	�����������

�� ��
 	 ��!����"#
��	 
���$��	 ������
���

%� &�!����	 ��	 �
�	 ��!
�	 �����
��	 ����	�
�'��

(� )��	��	�
�	��������	
��	*
����
���	 ��	
��� ���

P2652

Q1) a) Explain the concept of distribution of settlements. [2]

b) Describe social factors influencing distribution of settlements. [4]

c) Describe physical factors influencing distribution of settlements. [4]

Q2) a) What is nucleation? [2]

b) Discuss the various factors influencing dispersion of settlements. [4]

c) Describe socio-economic factors influencing the nucleation of
settlements. [4]

Q3) a) Explain the terminology of ‘central place’. [2]

b) Describe the levels of central places in Christaller’s model. [4]

c) What do you mean by fixed-K hierarchies? [4]

Q4) a) What do you mean by levels of urbanization? [2]

b) Describe the factors of urban growth. [4]

c) Describe how improvement in communication is responsible for
urbanization. [4]

SEAT No. :
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Q5) a) Explain the relationship of location and population distribution. [2]

b) Describe political factors influencing the distribution of population.[4]

c) Describe the socio-cultural factors influencing distribution of population.

[4]

Q6) a) Give the applications of demographic transition model. [2]

b) Explain the concept of Ricardo’s theory. [4]

c) Discuss the relevance of Ricardo’s theory. [4]

Q7) a) Explain qualitative aspects of population resource. [5]

b) Explain quantitative aspects of population resource. [5]

Q8) a) Explain the concept of nearest neighbor. [5]

b) Describe evolution of population geography. [5]
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Q1) Discuss man-environment relationship with respect to settlement.

Q2) Describe various patterns of settlements.

Q3) Discuss various concepts related to study of settlements.

Q4) Critically examine the Ricardo’s theory of population growth.

Q5) Write an essay on population as a resource.

Q6) Discuss the level of urbanization and changes in industrial production.

Q7) Write notes on any two.

a) Factors influencing the dispersion of settlement.

b) System approach.

c) Losch’s model of settlement.
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Total No. of Questions : 6]

[Total No. of Pages : 2

[4731] - 2003
M.A./M.Sc.  (Semester - II)

GEOGRAPHY
Gg - 211 : Synoptic Climatology

(2013 Pattern) (Credit System)

Time : 2.30 Hours] [Max. Marks : 38
Instructions to the candidates:

1) Attempt any two questions from Q. 1 to Q.4.
2) Question 5 and 6 are compulsory.
3) Draw Figures/Maps wherever necessary.
4) Figures to the right side indicate full marks..
5) Use of map stencils and Calculator is allowed.

P2655

Q1) a) Define synoptic climatology. [2]
b) Write a note on scope of synoptic climatology. [4]
c) Explain the weather data collecting system by IMD. [4]

Q2) a) Explain any two characteristics of easterly waves. [2]
b) Describe the formation of easterly waves. [4]
c) What is the life cycle of tropical cyclone? [4]

Q3) a) Mention the origin of thunderstorm. [2]
b) Explain the structure of thunderstorm. [4]
c) Describe the stages of development of thunderstorm. [4]

Q4) a) How are clouds classified? [2]
b) Write a brief account of theories of rain formation. [4]
c) Explain the process of formation of fog. [4]

P.T.O.

SEAT No. :



[4731] - 2003 2

Q5) a) Describe principal zones of frontogenesis and frontolyses. [4]
b) Give an account of extra tropical cyclone. [5]

Q6) a) Explain the importance of satellites in weather forecasting. [4]
b) Explain the methods of weather forecasting. [5]
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Total No. of Questions : 6]

[Total No. of Pages : 2

[4731] - 2005
M.A./M.Sc.  (Semester - II)

GEOGRAPHY

Gg - 213 : Population Geography
(2013 Pattern) (Credit System)

Time : 2½ Hours] [Max. Marks : 38
Instructions to the candidates:

1) Attempt any two questions from Q.1 to Q.4.
2) Question 5 and 6 are compulsory.
3) Draw figures/Maps wherever necessary.
4) Figures to the right side indicate full marks.
5) Use of map stencils and Calculator is allowed.

P2657

Q1) a) Define migration. [2]
b) Describe the approaches to the study of population geography. [4]
c) Discuss the economical factors affecting distribution of world population.

[4]

Q2) a) What is population projection? [2]
b) Explain the relation of population geography with other disciplines. [4]
c) Discuss the physical factors affecting world population distribution. [4]

Q3) a) What is foetal mortality? [2]
b) Describe the Lee’s theory of migration. [4]
c) Describe the fertility differentials with reference to economic status. [4]

Q4) a) Give the areas of low fertility levels in the world. [2]
b) Discuss the urban and rural composition of population. [4]
c) Explain the mortality levels in developing countries. [4]

P.T.O.

SEAT No. :
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Q5) a) Discuss the causes of migration. [4]

b) Critically examine the Malthus theory of population growth. [5]

Q6) a) Explain the importance of population projection in agricultural
development. [4]

b) Discuss the population policies after Second World War. [5]
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Total No. of Questions : 7]

[Total No. of Pages : 2

[4731] - 202
M.A./M.Sc.  (Semester - II)

GEOGRAPHY
Gg - 210 : Tropical Geomorphology

(2008 Pattern)

Time :3 Hours] [Max. Marks : 80
Instructions to the candidates:

1) Attempt any four questions.
2) All questions carry equal marks.
3) Use of map stencils is allowed.

P2615

Q1) Define tropics and explain morphogenetic regions.

Q2) Describe the nature and development of deep weathering profiles in the tropical
environment.

Q3) Define laterite and discuss various theories of origin of iron in laterite.

Q4) Discuss various types of mass movement processes in the tropics.

Q5) Discuss tropical terrain with respect to domed and boulder inselbergs.

Q6) Define planation surface and discuss the concept of double surface of planation.

P.T.O.

SEAT No. :



[4731] - 202 2

Q7) Write notes on any two:

a) Solubility and mobility of minerals in tropics.

b) Process of soil formation

c) Distribution of laterite in India.



Total No. of Questions : 7]

[Total No. of Pages : 2

[4731] - 203
M.A./M.Sc.  (Semester - II)

GEOGRAPHY
Gg - 211 : Synoptic Climatology

(2008 Pattern)

Time :3 Hours] [Max. Marks : 80
Instructions to the candidates:

1) Attempt any four questions.
2) All questions carry equal marks.
3) Use of map stencils is allowed.

P2616

Q1) Explain the prediction, development and occurrence of tornados.

Q2) Differentiate between frontogenesis and frontolyses and explain air masses of
North America.

Q3) Explain in detail the Rossby waves and western disturbances.

Q4) Give classification of clouds and explain any two theories of rain formation.

Q5) Explain in detail the synoptic and numerical methods of weather forecasting.

Q6) What are the benefits of weather forecasting in marine activities, disaster
prevention and preparedness?

P.T.O.

SEAT No. :



[4731] - 203 2

Q7) Write note on any two:
a) Scope of synoptic Climatology.

b) Meteorological code and data exchange.

c) Formation of Tropical cyclone.



Total No. of Questions : 7]

[Total No. of Pages : 2

[4731] - 204
M.A./M.Sc.  (Semester - I)

GEOGRAPHY
Gg - 212 : Agricultural Geography

(2008 Pattern)

Time :3 Hours] [Max. Marks : 80
Instructions to the candidates:

1) Attempt any four questions.
2) All questions carry equal marks.
3) Use of map stencils is allowed.

P2617

Q1) Describe the significance of agriculture in world regions.

Q2) Explain the influence of technological factors on agricultural patterns.

Q3) Give the types of agriculture. Describe with examples plantation agriculture.

Q4) Explain the role of irrigation in drought prone area.

Q5) Critically examine Bhatia’s method of measuring agricultural efficiency.

Q6) Describe land classification in India with appropriate examples.

P.T.O.

SEAT No. :



[4731] - 204 2

Q7) Write note on any two:
a) Commodity approach.

b) Mixed farming.

c) Mechanization of agriculture.



Total No. of Questions : 7]

[Total No. of Pages : 2

[4731] - 205
M.A./M.Sc.  (Semester - II)

GEOGRAPHY
Gg - 213 : Population Geography

(2008 Pattern)

Time :3 Hours] [Max. Marks : 80
Instructions to the candidates:

1) Attempt any four questions.
2) All questions carry equal marks.
3) Use of map stencils is allowed.

P2618

Q1) Describe the approaches to the study of population geography.

Q2) Critically examine the population theory of Malthus.

Q3) Give an account of distribution of world population.

Q4) Explain the various factors affecting mortality levels.

Q5) Define migration and explain the types of migration.

Q6) Explain the levels and trends of fertility in developing countries.

P.T.O.

SEAT No. :



[4731] - 205 2

Q7) Write note on any two:
a) Use of population projection in housing.

b) Occupational composition.

c) Infant Mortality.



Total No. of Questions : 7]

[Total No. of Pages : 2

[4731] - 206
M.A./M.Sc.  (Semester - II)

GEOGRAPHY (Paper - I)
Gg - 214 : Geoinformatics

(2008 Pattern)

Time :3 Hours] [Max. Marks : 80
Instructions to the candidates:

1) Attempt any four questions.
2) All questions carry equal marks.
3) Use of map stencils is allowed.

P2619

Q1) Describe the various potentials of GIS with suitable examples.

Q2) What is non-spatial database? Explain the types of non-spatial relations in
geographical data.

Q3) Write descriptive account of spatial data models.

Q4) What is topology? Explain the methods of spatial data digitization with
topologic applications.

Q5) Give an account of SQL operations in GIS to ask attribute query.

Q6) Give detailed account on implementational data models in GIS.

P.T.O.

SEAT No. :



[4731] - 206 2

Q7) Write note on any two:
a) Data management

b) Network model

c) Map algebra



Total No. of Questions : 7]

[Total No. of Pages : 2

[4731] - 207
M.A./M.Sc.  (Semester - II)

GEOGRAPHY
Gg - 220 : Fluvial Geomorphology

(2008 Pattern)

Time :3 Hours] [Max. Marks : 80
Instructions to the candidates:

1) Attempt any four questions.
2) All questions carry equal marks.
3) Use of map stencils is allowed.

P2620

Q1) ‘Drainage basin as a geomorphic unit’ — Discuss.

Q2) Distinguish between laminar flow and turbulent flow.

Q3) ‘Width, depth, velocity of a river channel are the resultant factors of discharge’.
Elaborate.

Q4) Explain the factors affecting capacity and competence of a river channel.

Q5) Write an account of various channel patterns with suitable diagram.

Q6) Describe various depositional landforms and associated features created by a
river with suitable diagrams.

P.T.O.

SEAT No. :



[4731] - 207 2

Q7) Write note on any two:
a) Horton’s laws of drainage composition.

b) Concept of grade

c) River terraces



Total No. of Questions : 7]

[Total No. of Pages : 2

[4731] - 208
M.A./M.Sc.  (Semester - II)

GEOGRAPHY
Gg - 221 : Monsoon Climatology

(2008 Pattern)

Time :3 Hours] [Max. Marks : 80
Instructions to the candidates:

1) Attempt any four questions.
2) All questions carry equal marks.
3) Use of map stencils is allowed.

P2621

Q1) Give an account of monsoon of east Asia and south Asia.

Q2) Explain in detail summer and winter Indian monsoon.

Q3) Discuss the driving mechanism of monsoon model with reference to differential
heating of land and sea.

Q4) Write an account of onset and withdrawal of Monsoon.

Q5) Explain the impact of eurasian snow cover and role of ocean and upper
atmosphere in teleconnection.

Q6) Explain the effect of regional and global conditions in forecasting.

P.T.O.

SEAT No. :



[4731] - 208 2

Q7) Write note on any two:
a) Aerological concept in Monsoon origin.

b) Monsoon trough.

c) Decadal trends in Indian Monsoon.



Total No. of Questions : 7]

[Total No. of Pages : 2

[4731] - 209
M.A./M.Sc.  (Semester - II)

GEOGRAPHY
Gg - 222 : Industrial Geography

(2008 Pattern)

Time :3 Hours] [Max. Marks : 80
Instructions to the candidates:

1) Attempt any four questions.
2) All questions carry equal marks.
3) Use of map stencils is allowed.

P2622

Q1) Assess the significance of manufacturing in the development of regional
economies.

Q2) Describe various factors favoring industrial location.

Q3) Describe the development of Losch’s general theory of industrial location
with demand as the major spatial variable.

Q4) Give a brief account of changing pattern of cotton textile industry.

Q5) Write an essay on industrial regions of Japan.

Q6) Explain the role of economic factors in the location of industry.

P.T.O.

SEAT No. :



[4731] - 209 2

Q7) Write notes on any two:
a) Advantages of decentralization of industry.

b) Industrial Linkages.

c) Problems and prospects of software industry in India.



Total No. of Questions : 7]

[Total No. of Pages : 2

[4731] - 210
M.A./M.Sc.  (Semester - II)

GEOGRAPHY
Gg - 223 : Geography of Rural Settlements

(2008 Pattern)

Time :3 Hours] [Max. Marks : 80
Instructions to the candidates:

1) Attempt any four questions.
2) All questions carry equal marks.
3) Use of map stencils is allowed.

P2623

Q1) Describe sequence of occupancy from Neolithic to modern period.

Q2) What is dispersion? Describe the factors influencing dispersion of rural
settlements with suitable examples.

Q3) Critically examine Central Place Theory.

Q4) Explain functional growth and economic transformation in rural areas.

Q5) Describe age-sex, education and occupational composition of rural population.

Q6) “Population and amenities are the significant aspects of rural development
planning.” Discuss.

P.T.O.

SEAT No. :



[4731] - 210 2

Q7) Write notes (any two) :
a) Place names associated with geographical aspects.

b) House types in Maharashtra.

c) Causes of rural migration.
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Q1) a) Explain significance of UTM projection. [2]

b) Describe various methods of survey. [4]

c) Discuss the importance of survey. [4]

Q2) a) What is terrain cross profile? [2]

b) Explain indexing system of SOI toposheet. [4]

c) Explain the significance and use of SOI toposheet. [4]

Q3) a) What is fiducial mark? [2]

b) Explain measurement of relative height. [4]

c) Describe tentative scheme of interpretation of aerial photographs. [4]

Q4) a) What is non parametric test? [2]

b) Explain bivatiate correlation analysis. [4]

c) Explain multivariate correlation analysis. [4]

SEAT No. :
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Q5) a) Discuss the use of GIS in modeling. [4]

b) “Interviews is a major component of field work”Discuss. [5]

Q6) a) Discuss the significance of analysis in report writing. [4]

b) Discuss the significance of conclusions in report writing. [5]
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[4731] - 3011
M.A./M.Sc. (Semester - III)

GEOGRAPHY
Gg, 306 : Geoinformatics - III
(2013 Pattern) (Credit System)

Time : 2.30 Hours] [Max. Marks : 38
Instructions to the candidates:

1) Attempt any two questions from question number 1 to 4.
2) Question Numbers 5 and 6 are compulsory.
3) Figures to the right indicate full marks.
4) Use of Map stencils and calculator is allowed.

P2677

Q1) a) What do you understand by simple grid operations? [2]
b) Discuss various applications of DEM. [4]
c) Explain single layer operation in GIS. [4]

Q2) a) What do you understand by spectral rationing? [2]
b) What is image rectification? [4]
c) State the importance of GCP tools in georeferencing the image. [4]

Q3) a) What do you understand by MXL classifier in Digital Image
Processing (DIP)? [2]

b) What is resampling in Digital Image Processing? [4]
c) How do you distinguish between training and classification stage in DIP?[4]

Q4) a) What is confusion matrix? [2]
b) Explain density slicing as a process of image enhancement. [4]
c) What do you understand by topological overlay in spatial analysis? [4]

Q5) a) Discuss output stage in Digital Image Processing (DIP) [4]
b) Give a brief account of classification accuracy in Digital Image Processing

(DIP) [5]

Q6) a) Explain contrast stretching and spatial filtering as a processes of image
enhancement. [4]

b) Distinguish between supervised and unsupervised classification in DIP.[5]

SEAT No. :
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Total No. of Questions : 6]

[Total No. of Pages : 2

[4731] - 4002
M.A./M.Sc.  (Semester - IV)

GEOGRAPH

Gg - 402 : Principles of Remote Sensing and GIS
(2013 Pattern) (Credit System)

Time : 2.30 Hours] [Max. Marks : 38
Instructions to the candidates:

1) Attempt any two questions from Question no.1 to 4.
2) Question no. 5 and 6 are compulsory.
3) Draw figures/maps wherever necessary.
4) Figures to the right indicate full marks.
5) Use of map stencils and Calculator is allowed.

P2679

Q1) a) What is visible spectrum? [2]
b) Write a brief account of development of Remote Sensing in India. [4]
c) State the laws of radiation. [4]

Q2) a) State useful regions of EMR. [2]
b) Describe the characteristics of sun synchronous satellite. [4]
c) What are the special characteristics of LANDSAT? [4]

Q3) a) What is across track (whiskbroom) scanning? [2]
b) Explain and state uses of TM as a optical mechanical scanner. [4]
c) Explain radiometric resolution. [4]

Q4) a) Mention the types of Earth resource satellites. [2]
b) What is WiFS? Describe its characteristics. [4]
c) Explain the concept of Temporal resolution. [4]

P.T.O.

SEAT No. :



[4731] - 4002 2

Q5) a) What is INSAT? Describe its characteristics. [4]

b) Discuss the uses of Microwave remote sensing. [5]

Q6) a) Discuss the application of IKONOS satellites. [4]

b) Give an account of Earth resource satellites. [5]
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W(A, B, C) = (1,2,4,6)

X(A, B, C) = (0,1,6,7)

Y(A, B, C) = (2,6)
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[4736] - 1001
M.Sc. (Semester - I)

BIOTECHNOLOGY
BT-101 : Advanced Biological Chemistry

(2013 Pattern) (Credit System)

Time : 3 Hours] [Max. Marks : 50

Instructions to the candidates:
1) All questions are compulsory.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right indicate full marks.

P3173

Q1) Answer any four questions. [4 × 5 = 20]
a) Give the importance of post translational modifications.
b) What is metabolic engineering. Explain with reference to polypeptides.
c) Comment upon the pharmacological activities of terpenes.
d) Explain disorders associated with glycogen storage.
e) Differentiate between α helix & β sheets structures of protein.
f) Discuss the structure and function of glycoproteins.

Q2) Write short notes on (any four) : [4 × 5 = 20]
a) Atherosclerosis.
b) Receptor tyrosine kinases.
c) Protein misfolding.
d) Extraction methods of secondary metabolites.
e) Metabolic flux analysis.
f) Enzyme inhibition.

Q3) Answer any one question : [1 × 10 = 10]
a) Explain the shipimic acid pathway for secondary metabolite synthesis.
b) Insulin counters high blood glucose. Justify.
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Total No. of Questions : 8]

[Total No. of Pages : 2

[4736] - 101
M.Sc. (Semester - I)

BIOTECHNOLOGY
BT - 11 : Advanced Biological Chemistry

(2008 Pattern)

Time : 3 Hours] [Maximum Marks : 80

Instructions to the candidates:

1) Attempt not more than 5 questions of which at least 2 questions must be from
each section.

2) Answers to the two sections should be written in separate books.

3) Neat diagrams must be drawn wherever necessary.

4) Figures to the right indicate full marks.

P3157

SECTION  - I
Q1) a) What are biological buffers? Explain the role of bicarbonate buffer in

maintaining pH of biological system. [8]
b) Explain secondary structures of the protein and role of non covalent

interactions in their stability. [8]

Q2) a) Give principle and working of gel filteration chromatography. [8]
b) Discuss significance of phosphorylated intermediates in glycolytic

pathway. [8]

Q3) Write explanatory notes on
a) Site directed Mutagenesis [8]
b) Secondary Metabolite : Variation in species. [8]

Q4) a) Define Metabolic flux. State its application. [8]
b) Distinguish between differential and density gradient centrifugation. [8]

SEAT No. :

P.T.O.
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SECTION  - II
Q5) a) Explain the role of chaperons in protein folding. [8]

b) State the principle and applications of Isoelectric focusing. [8]

Q6) a) Explain principle and working of spectrophotometer with vay diagram.[8]
b) Discuss the role of insulin and glucagon in regulation of carbohydrate

metabolism. [8]

Q7) a) What are Terpenes? Give its classification with suitable examples and
theropeutic uses. [8]

b) Explain different ways by which metabolic pathways are regulated. [8]

Q8) Write explanatory notes on
a) Protein microarray. [8]
b) Phenolics and their medicinal properties. [8]
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Total No. of Questions : 7]

[Total No. of Pages : 2

[4736] - 103
M.Sc. (Part - I)  (Semester - I)

BIOTECHNOLOGY

BT - 13 : Environmental Biotechnology
(2008 Pattern)

Time : 3 Hours] [Max. Marks : 80
Instructions to the candidates:

1) Question No. 1 is compulsory.
2) Answer any four from questions 2 to 7.
3) Figures to the right indicate full marks.

P3159

Q1) Attempt any four of the following : [4 × 5 = 20]

a) Write importance of Remote Sensing in Environmental biotechnology.

b) What is air pollution? Discuss briefly dispersion models of air pollution.

c) Write a note on Air Quality Standards.

d) Discuss the objectives of EIA in details.

e) What are Bioindicators? Explain with examples.

f) Define thermal inversion. Write its application in air pollution.

Q2) a) Discuss the key features and importance of Agenda 21. [8]

b) Explain the principle, working and application of Trickling filters. [7]

Q3) a) Write a note on Bio-energy. Explain it with appropriate examples. [8]

b) Write an explanatory note on ISO 14000 series. [7]

P.T.O.
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Q4) Write in details the process of municipal waste water treatment with special
emphasis on Activated sludge process. [15]

Q5) Define Bioremediation. Explain its types, methods and applications giving
examples. [15]

Q6) a) Write a note on water pollution and its controlling measures. [8]

b) What are SOX, NOX & COX? Write their importance in air pollution.[7]

Q7) a) Explain the concept of GIS. Gives its application in environmental hazard
prediction. [8]

b) Write a note on mines and Ecomarks in India. [7]



Total No. of Questions : 3]

[Total No. of Pages : 2

[4736] - 2001
M.Sc. (Semester - II)
BIOTECHNOLOGY

BT 201 : Genetic Engineering
(Credit System) (2013 Pattern)

Time : 3 Hours] [Maximum Marks : 50
Instructions to the candidates:

1) All questions are compulsory.
2) Neat diagrams to be drawn wherever necessary.
3) Figures to the right indicate full marks.

P3177

Q1) Answer the following. (any 4) [20]
a) How are restriction enzymes useful for genetic engineering. Add a note

on restriction mapping.
b) Illustrate the salient features of Cosmid vectors. What makes them superior

than the phages.
c) Give strategy (s) for regulation of recombinant protein by the host cells.
d) Explain the pronuclear injection method used for cloning in animals.
e) AFLP markers are superior to RAPD markers. Justify.
f) Enlist the types of expression hosts used in genetic engineering. How

will you choose a appropriate vector for it.

Q2) Answer the following. (any 4) [20]

a) Summarize the system that must be satisfied before the gene therapy
experiment begins.

b) Explain the strategy for directional cloning using topoisomerases.

c) What are the factors taken into consideration while designing primers for
a polymerase chain reaction.

d) Describe in detail use of viral vectors for gene therapy.

e) Write a note on genetically engineered vaccine.

f) Give the significance of Human Genome Project to understand dreadful
diseases.

SEAT No. :

P.T.O.



Q3) Answer the following. (any 1) [10]

a) How genetic and physical maps are used to determine the order of genes
on a chromosome and their approximate distance apart.

b) Explain protocols involved in event characterization in genetically modified
crops.

[4736] - 2001 2
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Total No. of Questions : 3]

[Total No. of Pages : 2

[4736] - 2004
M.Sc.  (Semester - II)
 BIOTECHNOLOGY

BT - 204 : Plant Biotechnology
(2013 Pattern) (Credit System)

Time : 3 Hours] [Max. Marks : 50
Instructions to the candidates:

1) All questions are compulsory.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right indicate full marks.

P3180

Q1) Attempt any four of the following : [4 × 5 = 20]

a) Explain the role of trangene technology in development of plantibodies.

b) What are double haploids? With suitable examples elaborate their role in
crop improvement.

c) Write a note on strain improvement methods of economically important
algae.

d) Explain vertical and horizontal gene transfer with suitable examples.

e) Micropropagation can be used in the mass production of fruit crops.
Justify using a suitable examples.

f) Explain Agrobacterium mediated gene transfer methodology.

Q2) Attempt any four of the following : [4 × 5 = 20]

a) Somatic hybridisation is a tool to overcome barriers of sexual incompatibility.
Explain.

b) Discuss the neutraceutical potential of Agaricus sps.

P.T.O.

SEAT No. :
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c) Genetic engineering has been used for enhanced production of secondary
metabolites in plants. Elaborate citing suitable examples.

d) Explain the role of algal transgenics for the generation of pigments.

e) What is organogenesis? Give the various factors affecting organogenesis.

f) Transgenic technology can be used for the production of draught
tolerance. Explain.

Q3) Attempt any one of the following : [1 × 10 = 10]

a) Discuss in detail the approaches used for development of insect tolerant
transgenic plants.

b) Give a detailed account of the various approaches that have been used
for increasing productivity by manipulation of nitrogen fixation.



Total No. of Questions : 8]

[Total No. of Pages : 2

[4736] - 201
M.Sc. (Semester - II)
BIOTECHNOLOGY

BT 21 : Genetic Engineering
(2008 Pattern)

Time : 3 Hours] [Maximum Marks : 80
Instructions to the candidates:

1) Attempt not more than 5 questions of which atleast 2 questions must be from
each section.

2) Answer to the two sections should be written in separate answer book.

3) Figures to the right indicate full marks.

P3160

SECTION - I
Q1) Write short notes on - [16]

a) Transfection

b) YAC

c) Type two restriction endonucleases

d) Phagmid

Q2) a) Discuss the salient features of PAC vectors with suitable example. [8]

b) Explain the strategies involved in expression of mammalian protein in
suitable host. [8]

Q3) a) Comment on dot blot technique, add a note on its significance. [8]

b) With a suitable example describe any four industrially important products
of genetic engineering currently in use. [8]

Q4) a) Compare and contrast between prokaryotic host system and eukaryotic
host system employed for molecular cloning. [8]

b) Discuss the role of DNA polymerases used in genetic engineering. [8]

SEAT No. :

P.T.O.
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SECTION - II
Q5) Write short note on - [16]

a) Biolistic gun
b) RFLP
c) subunit vaccine
d) Transgenic plants

Q6) a) Explain sangers method of DNA sequencing. [8]

b) Describe the biotherapeutics and strategies for their development. [8]

Q7) a) Write salient features of PCR primer designing. [8]

b) Compare and contract ex - vivo and invivo gene therapy. [8]

Q8) a) Distinguish between CDNA & Genomic library. [8]

b) Describe gene annotation add a note on its significance. [8]
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Total No. of Questions : 3]

[Total No. of Pages : 1

[4736] - 3001
M.Sc. (Semester - III)
BIOTECHNOLOGY

BT - 301 : Animal Biotechnology
 (2013 Pattern) (Credit System)

Time : 3 Hours] [Maximum Marks : 50
Instructions to the candidates:

1) All questions are compulsory.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right indicate full marks.

P3181

Q1) Answer the following (Any Four) [4 × 5 = 20]
a) Serum free media : composition, concept and advantages.
b) Rationale of cryo freezing.
c) Application of cell culture in production of therapeutic products.
d) Explain in detail the working action of selective medium in hybridoma

technology.
e) Give an account of markers used for characterization of animal genome.
f) Write a note on FACS.

Q2) Write notes on the following :(Any four) [4 × 5 = 20]
a) Bioethics in transgenic technology.
b) Scale up of animal cell culture.
c) Disadvantages of organ culture over histotypic culture.
d) In vitro fertilization.
e) Two methods of introduction of transgene in zygole.
f) Detection of mycoplasma contamination in animal cell culture.

Q3) Explain indetail, how a gene knock out and selective knock out mouse model
help in studying human disease. [10]

OR
What are induced pleuripotent stem cells (iPS). Give a comparative account
of induced pleuripotent stem cells and empryonic stem cells. [10]

SEAT No. :
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Total No. of Questions : 6]

[Total No. of Pages : 2

[4736] - 301
M.Sc. - II (Semester - III)

BIOTECHNOLOGY
BT - 31 : Animal Biotechnology

(2008 Pattern)

Time : 3 Hours] [Maximum Marks : 80

Instructions to the candidates:

1) All questions are compulsory.

2) Attempt both the sections on separate answer sheets.

3) Draw neat & labelled diagrams wherever necessary.

P3163

SECTION - I
Q1) Write short notes on (any 3) [3 × 5 = 15]

a) Detection on mycoplasma contamination (any two methods)

b) Cell sorting

c) Cryo preservation of embryo

d) Tissue disagregation methods.

Q2) Write in brief about organ culture. Add a note on advantages and disadvantages
of organ culture over monolayer culture. [10]

OR
Write a note on different breeding systems in dairy animals. Comment on
factors which influence fertility in artificial breeding. [10]

Q3) What is complete medium? Add a note on advantages and disadvantages of
serum in ATC media. [15]

OR
Explain the need of characterization of cell line and different methods of
characterization. [15]

SEAT No. :

P.T.O.
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SECTION - II
Q4) Write short notes on (any 3) [3 × 5 = 15]

a) Bioethics in  Animal Biotechnology.
b) Adult stem cells.
c) in vitro fertilization
d) Cross contamination in ATC

Q5) Enlist properties of stem cells. Explain any two methods of stem cell
purification. [10]

OR
Explain different methods to insert a transgene in zygole [10]

Q6) Explain in detail methods to generate chimeric organisms. [15]
OR

Explain in detail in one transgenic mouse model to study human diseases.[15]
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Total No. of Questions : 6]

[Total No. of Pages : 2

[4736] - 303
M.Sc. (Biotechnology) (Semester - III)

BT - 33a : Principles of Virology
(2008 Pattern)

Time : 1½ Hours] [Max. Marks : 40
Instructions to the candidates:

1) Attempt total four questions selecting atleast two questions from each section.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right indicate full marks.

P3165

SECTION - I

Q1) With neat labelled diagram explain replication cycle of Pox Virus. [10]

Q2) Answer the following :

a) How is the immunofluroscence used in Viral diagnosis? [5]

b) Enlist different antiviral agents and give the mode of action of acyclovir.[5]

Q3) Write short notes on : [10]

a) Structure of T4 bacteriophage

b) Subunit vaccine.

SECTION - II

Q4) What are persistent infections? Explain any one such infection. [10]

Q5) How is epidemiology of HIV studied and how the study can help in effective
control of HIV? [10]

P.T.O.

SEAT No. :
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Q6) Write short notes on : [10]

a) H1N1 as new emerging infection

b) Transmission of plant viruses
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Total No. of Questions : 3]

[Total No. of Pages : 2

[4736] - 4001
M.Sc.

BIOTECHNOLOGY
BT 401 : Genomics and Proteomics

(Credit System) (2013 Pattern) (Semester - IV)
Time : 3 Hours] [Maximum Marks : 50
Instructions to the candidates:

1) All questions are compulsory.
2) Neat diagrams must be drawn whenever necessary.
3) Figures to the right indicate full marks.

P3186

Q1) Solve any four of the following : [4 × 5 = 20]

a) Annotation of genome makes a foundation for various genomics studies.
Explain structural and functional annotation with the help of suitable
examples.

b) Explain concept of transcriptome. Describe the technique of mapping
using EST.

c) Give the principle and explain the working of DNA microarray with suitable
diagram.

d) Comparative genomics is a powerful branch of genome study. Explain
its utility in phylogenetic analysis.

e) Various tools are available for genome sequencing. Explain any two main
techniques and compare them with respect to sequence quality and
efficiency.

f) Explain the role of pharmacogenomics in the field of personalized
medicine with suitable example.

Q2) Solve any four of the following : [4 × 5 = 20]

a) Explain in detail a strategy for identification of a protein of interest from
a mixture.

b) Scientists have purified two proteins A and B. According to them, A is
essential for activity of B, but not yet proved. Design the experimental
strategy to prove the above.

c) Enlist the applications of structural proteomics and explain any one in
detail.

SEAT No. :

P.T.O.



d) Explain any two techniques in proteomics that exploit the properties of
m/z ratios for characterization of proteins.

e) Justify : Anchoring of molecular expression profile in phenotype, dose
and time help to define a sequence of key molecular event in the mode of
action of a toxicant.

f) Explain the use of bioinformatics in functional proteomics with suitable
example.

Q3) Solve any one of the following : [1 × 10 = 10]

a) i) Explain the contribution of pharmacogenomics in studies aiming to
understand health and disease states in humans? Explain with
example.

ii) Justify how proteomics technique have improved the approach
towards efficient diagnosis of disease.

b) i) Define Functional genomics. Give its goals and describe any one
method to study functional genomics.

ii) What are microarrays? What is its utility? What are the advantages
and disadvantages of cDNA microarrays?

[4736] - 4001 2
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Total No. of Questions : 2]

[Total No. of Pages : 1

[4736] - 4003
M.Sc. (Semester - IV)
BIOTECHNOLOGY

BT - 404 : Nanobiotechnology
(2013 Pattern) (Credit System)

Time : 1½ Hour] [Max. Marks : 25
Instructions to the candidates:

1) All questions are compulsory.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right indicate full marks.

P3188

Q1) Answer the following (any 3) : [3 × 5 = 15]
a) Comment on the methods used for synthesis of nanoparticles using

microorganisms.
b) Explain the process of surface modification of nanoparticles for

biofunctionalization.
c) With the help of La-mer diagram explain the growth of nanoparticles.
d) Discuss the applications of nanoparticles in chemical sciences.
e) Describe the physico chemical properties of nanoparticles with change

in size of nanoparticles.

Q2) Answer the following (any 1) : [1 × 10 = 10]
a) Enlist the methods used for characterization of nanoparticles explain any

one.
b) Explain the applications of lipid nanoparticles for Drug delivery.

SEAT No. :
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Total No. of Questions : 8]

[Total No. of Pages : 2

[4736] - 401
M.Sc. (Part - II) (Semester - IV)

BIOTECHNOLOGY
BT-41 : Genomics & Proteomics

(2008 Pattern)
Time : 3 Hours] [Max. Marks : 60
Instructions to the candidates:

1) Attempt any five questions selecting atleast two questions from each section.

2) Answers to the sections must be written on separate answer books.

3) Neat diagrams to be drawn wherever necessary.

4) Figures to the right indicate full marks.

P3167

SECTION - I

Q1) Write notes on any two : [2 × 6 = 12]

a) Comparative genomics.

b) Genome annotation.

c) Pyro sequencing.

Q2) Describe various sequencing strategies for the whole genome analysis. Add a
note on unique features of human genome project. [12]

Q3) a) Describe methods used in functional genomics.
b) Give the scope of structural genomics.

[12]

Q4) a) Discuss various applications of microarray.
b) Explain the term ‘pharmacogenomics’ and write its importance in

personalized medicine.
[12]

SEAT No. :

P.T.O.



[4736] - 401 2

SECTION - II

Q5) What are protein - protein interactions. Explain how computational approach
is used to study such interactions. [12]

Q6) Write explainatory notes on any two : [2 × 6 = 12]

a) Structural proteomics.

b) Principle of IEF.

c) Concept of proteom.

Q7) Explain how are microarray usful in functional proteomics? [12]

Q8) Enlist applications of proteomics. Explain any one application in details. [12]
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Total No. of Questions : 6]

[Total No. of Pages : 2

[4736] - 404
M.Sc. (Semester - IV)
 BIOTECHNOLOGY

BT - 44 a : Nanobiotechnology
(2008 Pattern)

Time : 1½ Hours] [Max. Marks : 40
Instructions to the candidates:

1) Answers to the two sections should be written in separate books.
2) Attempt not more than 4 questions of which at least 2 questions must be from

each section.
3) Neat diagrams must be drawn wherever necessary.
4) Figures to the right indicate full marks.

P3170

SECTION - I
Q1) Answer the following : [2 × 5 = 10]

a) With a suitable example. Explain how the size of nanoparticle affects its
properties.

b) Explain the recent trends of nanotechnology in chemical sciences.

Q2) Discuss the different methods of biofunctionalization of nanoparticle for its
application in life sciences. [10]

Q3) Write short notes on : [2 × 5 = 10]
a) Micelle
b) Transmission electron Microscopy

SECTION - II
Q4) Answer the following : [2 × 5 = 10]

a) Give comparative account on synthesis of nanoparticles by chemical &
biological methods.

b) Explain how nanoparticles are synthesized from semiconductor materials.

P.T.O.

SEAT No. :
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Q5) Enlist the methods used for characterization of nanoparticles. Explain any
two in detail. [10]

Q6) Write short notes on : [2 × 5 = 10]
a) Sputtering
b) Biomolecules as nanostructures



Total No. of Questions : 4]

[Total No. of Pages : 2

[4736] - 405
M.Sc.  - II (Semester - IV)

 BIOTECHNOLOGY

BT - 44 b : Stem Cell Techniques & Reproduction
(2008 Pattern)

Time : 3 Hours] [Max. Marks : 60
Instructions to the candidates:

1) Attempt both the sections on separate answer sheets.
2) All questions are compulsory.
3) Draw neat & labelled diagrams wherever necessary.

P3171

SECTION - I
Q1) Write short notes (any three) : [3 × 5 = 15]

a) Fast block to polyspermy.
b) Acrosomal reaction in sea urchin.
c) Cell movements in pattern formation.
d) Concept of organiser.

Q2) What is pattern formation? Add a note on role of maternal genes in development
& pattern formation of embryo. [15]

OR
Give a comparative account of spermatogenesis & oogenesis.

SECTION - II
Q3) Write short notes (any three) : [3 × 5 = 15]

a) Gene therapy
b) Knock-out mice
c) Bioethics during generation of transgenics
d) Chimera

P.T.O.

SEAT No. :
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Q4) Explain the process of generation of transgenic animals using retroviral method.
[15]

OR

What is embryonic stem cell technology? Explain in detail its applications &
scope.



Total No. of Questions : 8]

[Total No. of Pages : 2

[4736] - 406
M.Sc.  (Semester - IV)
 BIOTECHNOLOGY

BT - 44 C : Agricultural Biotechnology
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P3172

SECTION - I

Q1) Describe the method of haploid plant production by anther culture & their use
in crop improvement. [12]

Q2) Comment on "Micropropagation can be used for mass multiplication of oil
seed crops". [12]

Q3) Explain in detail use of lioreactors for large scale production of plants with
suitable example. [12]

Q4) Write short notes on any two of the following : [12]

a) Production of triploides.

b) Herlicide resistant transgenic crops.

c) Role of biopesticides in agriculture.

P.T.O.

SEAT No. :
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SECTION - II

Q5) Explain in detail with suitable examples the role of biofertilizers in agriculture.
[12]

Q6) Describe the role of molecular markers for crop improvement against abiotic
stresses with examples. [12]

Q7) Explain : [12]

a) Production of transgenic crops for bolic stress tolerance.

b) Metabolic engineering.

Q8) Write explanatory notes on any two of the following : [12]

a) Use of somaclonal variation in crop improvement.

b) Role of apominis in agriculture.

c) Application of transgenic plants as source of edible vaccines.
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P3213

Q1) Answer the following :
a) Define the term Distributed computing. State the different things that

can be distributed, in a distributed computing system. [4]
b) Consider the following Query : [4]

SELECT ENAME
FROM EMP,ASG
WHERE EMP.ENO = ASG.ENO
AND ASG.RESP = “Manager” AND EMP.AGE = 60;
State any four equivalent relational algebra query trees that are correct
transformations of the above query.

c) State the three components of a query optimizer. [2]

Q2) Answer the following :
a) What are the three dimensions based on which the DDB architecture is

defined? Explain in brief the concept of Autonomy, in defining DDB
architecture. [4]

b) Consider the following relation Employee(emp_no, ename, ecity,age).
Perform a horizontal fragmentation of Employee with respect to the
following predicates:
P1 : ecity = “Mumbai”; P2 : ecity = “Pune”
Check the correctness of your fragmentation and state whether your
fragmentation is a correct fragmentation. [4]

c) State the formal definition of a Schedule, S, defined as a partial ordering
of operations of participating transactions. [2]

������
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Q3) Answer the following
a) Define the following terms with an eg : [4]

i) A simple predicate ii) A derived fragment
b) Consider the following query [4]

Select C.Cust_name from Customer C, Account A where C.cust_no =
A.cust_no and C.age between 30 and 50 and A.balance < 5000;
Apply the centralized Ingres algorithm and optimize the above query.

c) Draw a query tree for the following query [2]
Select e.ename, e.city from employee e, Dependent d where
e.eno = d.eno and e.city in (“pune”, “mumbai”, “Kolkotta”);

Q4) Answer the following
a) Consider the following Query [4]

Select cake_name, cake_weight from cakes C, Ingredients I, Cake_ingred
CI where C.cake_name = ‘Pineapple Pastry’ and C.cno = CI.cno and
I.ino = CI.ino and I.Ingredient_name = “milk cream”;
Assume
• cakes has an index on cno,
• Cake_ingred has an index on ino,
• Ingredients has an index on ino and an index on ingredient_name
Apply System R optimization algorithm and determine the best join
ordering for cakes ∞ Cake_ingred ∞ Ingredients

b) Write a short note on Concept of Checkpoints in a database log. [4]
c) Define the following terms : [2]

i) A Affinity Matrix ii) A Usage Matrix

Q5) Answer the following :
a) Given the following relations : [4]

Account(AccountNumber, ClientNumber, Balance)
Client(ClientNumber, Name, Birthdate, Branch)
i) Formulate a query (in SQL and relational algebra) that asks for

account holders affiliated with branches in Pune and Mumbai,
whose balance < 1000). Draw the operator tree corresponding to
the relational algebra expression.

ii) Extract the selection predicate from the query and transform it
into the conjunctive normal form and into the disjunctive normal
form

b) Write a Short note on the 3PC protocol. [4]
c) Define the term Heterogeneity and state its dimensions. [2
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Q6) Answer the following : [4]
a) Consider the following :

Data items x and y are stored at site 1, z and w are stored at site 2.
Determine whether the following executions are serializable or not.
Find all possible total orders of transactions for serializable schedules.
i) Execution 1 :

S1:Ri(x)Rj(x)Wj(y)Wi(x)
S2:Ri(w)Rj(z)Wj(w)Wi(w)

ii) Execution 2 :
S1:Ri(y)Rj(x)Wj(x)
S2:Wi(z)Ri(w)Rj(w)Wi(w)

b) Consider the following DWFG : [4]

Apply the distributed deadlock detection algorithm and identify a global
deadlock, if it exists

c) Consider the following Query : [2]
Select e.ename, p.pname from employee e, project p, assign a
Where e.eno = a.eno and a.pno = p.pno and (e.city = ‘pune’ or p.pno = 5);
Draw the Query graph and join graph for the above query.

Q7) Answer the following :
a) Consider the following Query, to obtain the salaries of engineers who

work on the CAD/CAM project? [5]
π

SAL
(PAY∞EMP∞ENO(ASG∞PNO(σPNAME = CAD/CAM(PROJ)))).

Schemas: -
EMP(ENO, ENAME, TITLE), ASG(ENO, PNO, RESP, DUR),
PROJ(PNO, PNAME, BUDGET, LOC), PAY(TITLE, SAL)
Assumptions:
Size of relations is defined as their cardinality
Minimize total cost
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Transmission cost between two sites is 1
Ignore local processing cost
size(EMP ∞ PAY) = 8, size(PROJ ∞ ASG) = 2, size(ASG ∞ EMP) = 10
Statistics

Relation Size Site

Emp 8 1

Pay 4 2

Proj 1 3

Asg 10 4

Apply the Hill Climbing optimization algorithm and determine the
best join ordering alongwith the processing site/s for the join of the
above relations.

b) Consider a data item x stored at site 1 in a distributed database with 2
sites. Let the triple (Ri, j, TS)( (Wi, j, TS)) denote a read (write) request
of transaction Ti on the item x generated at site j with timestamp TS.
Indicate the behavior of the basic timestamp method with the following
sequence of requests. [5]
(R4, 1, 10), (R5,1, 11), (W6, 1, 13), (W7, 2, 14), (R8, 1 ,14), (R9, 2, 17),
(R10, 1, 16), (W11, 1, 20), (W12, 2, 22)

Q8) Answer the following :
a) Given the following fragmentation of relation [5]

Supplier (supNo, supName, code, city) which splits the relation in
internal and external suppliers:
Suplierl: σ

code=’internal’
(supplier), Supplier2: σ

code=’external’
(supplier)

i) Fragment relation items(itemNo, itemName, supNo, price) into
two relations by separating attribute itemName. The obtained
relation with all the other attributes is to be fragmented into cheap
(<= 10 EUR) and expensive (> 10 EUR) items. The expensive
items shall once again be partitioned into those bought by internal
and those supplied by external suppliers. Provide the relational
algebra expressions necessary to partition relation items.

ii) Indicate which kind of fragmentation is used.
iii) Draw the join graph and decide on the goodness of the obtained

fragmentation.
b) Write a short note on the Distributed 2PC communication structures.[5]
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Instructions to the candidates:

1) All questions are compulsory.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right indicate full marks.

P3202

Q1) Attempt all of the following : [8 × 2 = 16]

a) What is flow label field in lPv6 datagram? State its significance.

b) What is Voice over IP? State two protocols used to handle it.

c) An Ethernet MAC sub layer receives 1541 bytes of data from LLC layer.
Can the data be encapsulated in one frame? If not, how many frames
need to be sent? What is the size of data in each frame?

d) Discuss problems associated with X.25 switched WAN.

e) What is the use of IV in CBC mode?

f) State and define types of multiplexing in transport layer.

g) In a datagram, value of HLEN is 5. The value of total length is 200. What
is the number of the first byte and the number of the last byte if the offset
value is 100?

h) A routing table has 15 entries, It did not receive information about
3 routes for about 220 sec. How many timers are running at this time?

P.T.O.
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Q2) Attempt any four of the following : [4 × 4 = 16]

a) What is ‘Split Horizon’ strategy that solves two node loop problem?
State its drawback.

b) How does certificate based authentication works?

c) What is the use of option field in IPv4? Explain record route and loose
source route options.

d) What would be the transformation of the message ‘INTELLIGENCE’
using playfair cipher technique. (Key: WONDERFUL)

e) Explain the concept of message digest. State the requirements of message
digest?

Q3) Attempt any four of the following : [4 × 4 = 16]

a) What is electronic money? Explain its types.

b) What is the purpose of RTCP? Discuss its messages.

c) Explain three protocol scenarios for connection establishment using three-
way handshake.

d) Write a note on ‘Chain of Trust’ and explain the concept of self-signed
digital certificate.

e) What are the techniques an attacker can try to break the security of a
packet filter?

Q4) Attempt any four of the following : [4 × 4 = 16]
a) Why IP datagram needs to be fragmented? What is MTU? Describe the

fields related to the fragmentation in IPv4 datagram in brief.

b) Explain ATM architecture with the help of neat and labeled diagram.

c) What is ‘Virus’? Explain different phases of virus. State the difference
between virus and worm.



[4737]-102 3

d) Consider the following routing table for router R1.
Mask Network Next-Hop Interface

Address Address
/30 202.14. 17.224 --- ml
/28 198.15.18.240 --- m3
/26 145.23.12.192 130.40.12.4 m2
/26 145.23.12.0 130.40.12.4 m2
Default Default --- m0

Show the forwarding process if a packet arrives at R1 with destination
address 145.23.12.200. Show the forwarding process if a packet arrives
at R1 with destination address 198.15.18.14.

e) What is DES? Explain broad level steps in DES.

Q5) Attempt any four of the following : [4 × 4 = 16]
a) What would be the transformation of the message “BEAUTIFUL” using

Vernam Cipher Technique? One time pad key is “NCQRSTVMN”.

b) Discuss Hop-by-Hop and Fragmentation extension headers used in IPv6
datagram.

c) Write a note on timers in RIP.

d) Discuss Destination Unreachable and Source Quench error reporting
messages in ICMPv4.

e) Explain the working of SSL.
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Q1) Attempt any EIGHT : [8 × 2 = 16]

a) Give any 2 complicating factors which increases the complexity of
distributed systems.

b) Write a short note on heterogeneous federated DBMS.

c) Discuss the need of fragmentation.

d) List the characteristics of query processor that are particular in distributed
environment.

e) How is localization program written for horizontally & vertically
fragmented query?

f) Define: Linear tree & Bushy tree

g) What do you mean by cyclic query & tree query?

h) What happens if proper isolation of transactions is not maintained?

i) ROWA protocol reduces availability of database in case of failures.
Comment.

j) List 2 fundamental approaches to construct a reliable system.
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Q2) Attempt any FOUR : [4 × 4 = 16]

a) Differentiate between in-place update recovery and out-place update
recovery.

b) Explain normalization phase of query decomposition.

c) What are information requirements of vertical fragmentation?

d) Write a short note on allocation problem.

e) Differentiate between centralized databases & distributed databases.

Q3) Attempt any FOUR : [4 × 4 = 16]

a) Let Q = {ql, q2, q3, q4} be the set of queries

A = {A1, A2, A3} be the set of attributes, A3 is a primary key and

S = {S1, S2, S3} be the set of sites.

Use the attribute usage values and access frequencies and construct
Attribute affinity & Clustered Affinity matrix.

1 2 3

1

2

3

4

A A A

1 1 1

1 0 0

1 0 1

0 1 1

q

q

q

q

⎡ ⎤
⎢ ⎥
⎢ ⎥
⎢ ⎥
⎢ ⎥
⎣ ⎦

1

2

3

4

S1 S2 S3

30 3 14

10 12 11

0 15 5

5 10 5

q

q

q

q

⎡ ⎤
⎢ ⎥
⎢ ⎥
⎢ ⎥
⎢ ⎥
⎣ ⎦

Usage Matrix Access frequencies

b) Select ename

from emp, proj, asg

where emp.eno=asg.eno and proj.pno=asg.pno

and budget >500000 and asg.pno = proj.pno

Compose the selection predicate corresponding to the where clause
and transform it, using idempotency rules into its simplest form.

Further, compose an operator tree corresponding to query & transform
it, using relational algebra transformation rules to a form that is optimal
with respect to total execution time by considering only selectivity factors
of operations.
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c) Consider the data items X & Y. Let RTM (X) = 10 and WTM(X) = 10
and RTM (Y) = 12 and WTM (Y) = 8. Let the pair (<R

(i)
(X), TS>) and

(<W
i
(X),TS>) denote a read and write request of transaction T

i
 on the

item X with timestamp TS respectively. Indicate the behavior of the
basic TO with the following sequence of requests.

i) <R
1
(X), 12> ii) <W

2
(X), 12>

iii) <R
3
(Y), 19> iv) <W

4
(X), 15>

d) Consider the DWFG given below. Detect the deadlock if any, using
the deadlock detection algorithm.

e) Consider relations Pay(title, sal), Emp (eno, ename, title),
Proj(pno, pname, loc, budget) and Asg(eno, pno, resp, dur)

Apply the INGRES algorithm to the following query and illustrate the
successive detachment and substitutions by giving mono-relation sub-
queries generated.

Select ename, sal

from Emp, Asg, Proj, Pay

where Emp.eno=Asg.eno and Asg.pno=proj.pno

and Pay.title = Emp.title

and Pay.title < “Programmer” and resp=“Manager”

and loc <“New York” and Emp.eno > “e5”
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Q4) Attempt any FOUR : [4 × 4 = 16]
a) Explain any 4 transformation rules which can be applied to get reduced

operator tree.

b) Write a short note on “failures in a DDBMS”

c) Discuss deadlock detection & resolution scheme in DDBMS.

d) Discuss in detail - network partitioning

e) Why Bond Energy algorithm is appropriate for grouping the attributes
on attribute affinity values?

Q5) Attempt any FOUR : [4 × 4 = 16]

a) How concurrency control algorithms are classified?

b) What is meant by No-fix/Flush algorithm? Explain the behavior of
abort, commit & recover operation under this strategy.

c) Write a short note on R* algorithm.

d) Explain the layers of query processing which are performed by central
site & use global information.

e) Write a short note on distributed catalog management.

���
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P3193

Q1) Attempt any EIGHT : [8 × 2 = 16]
a) To achieve the reliable system, it is usually desirable to be able to

distribute the data in a replicated fashion. Comment.

b) List any 2 areas of database system where autonomy may occur.

c) Give any 2 reasons for the fragmentation.

d) What is the objective of query processor in a distributed context?

e) List any 4 idempotency rules used to simplify the query.

f) Define & formulate-join selectivity factor.

g) What is mean by write set and read set of a transaction?

h) Write down 2 Sufficient conditions to ensure that 2 schedules are
equivalent.

i) Define the terms - MTBF & MTTR.

j) What is mean by fix/no-fix decision in local recovery of database?

Q2) Attempt any FOUR : [4 × 5 = 20]
a) What is deadlock? How deadlock can be avoided?

b) Write a note on - MDBS architecture with GCS.

c) What are the correctness rules for the vertical fragmentation?

d) Explain - layers of query processing.

e) What are the complicating factors which increases the complexity of
distributed systems?

������
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Q3) Attempt any FOUR : [4 × 6 = 24]

a) Let Q ={ql, q2, q3, q4} be the set of queries

A = {A1, A2, A3} be the set of attributes, A3 is a primary key and

S = {S1, S2, S3} be the set of sites.

Use the attribute usage values and access frequencies and do the vertical
fragmentation of set of attributes using BE and partitioning algorithms.

1 2 3

1

2

3

4

A A A

1 1 1

1 0 0

1 0 1

0 1 1

q

q

q

q

⎡ ⎤
⎢ ⎥
⎢ ⎥
⎢ ⎥
⎢ ⎥
⎣ ⎦

1

2

3

4

S1 S2 S3

30 3 14

10 12 11

0 15 5

5 10 5

q

q

q

q

⎡ ⎤
⎢ ⎥
⎢ ⎥
⎢ ⎥
⎢ ⎥
⎣ ⎦

Usage Matrix Access frequencies

b) Relation Proj(pno, pname, budget, loc) is horizontally fragmented as
follows,

Proj
1
 = σ

budget <=500000
 (Proj)

Proj
2
 = σ

budget > 500000
 (Proj)

Relation Emp(eno, ename, title)is vertically fragmented as follows,

Emp1 = πeno,ename (Emp)

Emp
2
 = π

eno
, 

title
 (Emp)

Relation Asg is indirectly fragmented with respect to Proj relation.
Consider the following query, draw operator tree and transform it into
reduced operator tree:

select eno

from emp, proj, asg

where emp.eno=asg.eno and proj.pno=asg.pno

and budget <= 500000 and title >= “programmer”.
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c) Consider the following join graph,

Let size(EMP) = 100, size(ASG) = 300, size(PROJ) = 200,
size(EMP ASG) = 200, Size(ASG PROJ) = 50 and size
(EMP X PROJ) = 2000. Assume that a query needs to access all the
relations. Write all possible ways, in which a query can be executed,
along with total data transmission cost for every way.

d) Select ename, pname

from emp, asg, proj, pay

where emp.eno=asg.eno

and asg.pno=proj.pno

and pay.title=emp.title

and ename < “James” and dur = 24

and budget < 200000 and pay.title =“Analyst”

Draw a query graph and join graph for the above query.

e) Consider the DWFG given below. Detect the deadlock using the
distributed deadlock detection algorithm.
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Q4) Attempt any FOUR : [4 × 5 = 20]

a) Given the relations Player(pid, pname, age) and Player_Record(recno,
rank, game, pid)

Let P1 and P2 be the two predicates where,

P
1
 : age < = 25

P
2
 : age>35

Perform the horizontal fragmentation of Player with respect to P
1
 and P

2
.

Explain whether the resulting fragmentation of Player fulfills the
correctness rules of fragmentation or not? Also perform indirect
fragmentation of Player_Record relation with respect to Player.

b) Explain centralized, distributed and primary copy 2PL algorithms.

c) Write a note on Conservative TO algorithm.

d) Write a short note on need & implementation of variations of 2PC
protocol.

e) Explain different components of a Distributed DBMS with diagram.
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Q1) a) Give the anatomy of WSDL document, describe definitions and import
elements with an example. [4]

b) "Interoperability" is primary goal of web services. Explain. [4]

c) State T/F with justification: "Cloud computing eliminates the need for
large capital outlays." [2]

Q2) a) Draw the structure of SOAP with attachment message, how attachment
is added in XML file of SOAP message, give an example. [4]

b) What are web services? State and describe core building blocks of web
services. [4]

c) QOS is selling and differentiating point between web service providers,
comment on it. [2]

Q3) a) What is cloud computing? Describe various cloud deployment models.
[4]

b) Explain with Fig. SOAP communication model. [4]

c) Define UDDI? State and Explain two types of API's in UDDI. [2]

SEAT No. :
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Q4) a) Define: [4]

i) Web service Interface.

ii) Web service Implementation.

b) What are UDDI data structures? Show the relationship of UDDI data
structures with help of neat labeled diagram. [4]

c) Differentiate between web services versus web based applications. [2]

Q5) a) What is Virtualization? Give the role of virtualization in cloud
computing paradigm. [4]

b) How errors are handled using SOAP faults, give an example for adding
fault in XML of SOAP message. [4]

c) What is XML and ebXML? [2]

Q6) a) Write a code in java for web server and web client for addition and
substraction of two integer numbers. (Assume tomcat as a default server).

[4]

b) Explain in brief : [4]

i) Multitenancy

ii) Hypervisor

c) What is WSDL? Specify the need of WSDL. [2]

Q7) a) Which are the three types of services provided in cloud? Explain any
two by giving example. [5]

b) Wrtie in brief on web services life cycle with neat labeled diagram.[5]
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Q8) a) Give the description of any five UDDI publisher API massages. [5]

b) Write a note on : [5]

i) SOAP intermediaries

ii) URI

iii) Must Understand Attribute

iv) XML namespaces

v) URL

���



��� ���������		�
�������
		

������

�� ���	��������������������
����	������������������
���������������� ���

�� ��������
���������
����
�
�
	�����	�����		������
���������
����
�
�
	�
��� !"#�� ���

�� $�������	
�%����&�'�(���

������	���
�������� ���

��� ���������		�
�������
		

������

�� ���	���� !"#���������������
������������ ���

�� $���������
����
���
��)*+����������
�� ���

�� $����������
�������
�������������	
������������������,	����� ���

��� ���������		�
�������
		

������

�� ���	������
������������)��
��-� ���

�� '�(������
��������� !"#���	������ ���

�� $�������.)"�����./"����������+���������"������ ���

��	�


Total No. of Questions : 8]

[Total No. of Pages : 2

[4737] - 3005

������ ���	�
���� 
� ����
�������	
����
��

���
�������������
��������
��	���	���
������

�����
��������

���������	
��
� ����������
�����

��
������
�
��
��������������
�

�� �������	
��	
���	�
	���	
���������

�� ��
�	 ��
��
��	����	 ��	 ��
��	��������	������
���

�� �������	 ��	 ���	 �����	 �����
��	 
���	�
� ��

SEAT No. :

P3226



��������		
 �

��� ���������		�
�������
		

������

�� $�����������%�����%�����
����������	�����
����������������& ���

�� $������� !"#�������������� ���

�� 0

��
���������������
����
	���
��	�(�	��
���		������� ���

��� ���������		�
�������
		

������

�� 0

� !"#����������
���& ���

�� $���������(��
���	
�%��������	���������		�������
��� ���

�� 0

��
��������

��������
������������
������	�����
�������������������

�
� ���������		������
		

������

�� ���	���� �1'����
�������������2������
������������	�� ���

�� $�����������������������
�������
�����
��������	��������
������3.)4*
�).34� ���

�� $���������	��(����
����������
���������������� ���

��� ���������		������
		

������

�� ���	����������(���	�������
�����
��������5��
������� �
�

�� $���������
����������������	��������6���
������������ �
�

��� ���������		������
		

������

�� ���	���������������	������������	�����
���������������� �
�

�� $������������������
������7���	��������/89���
��������	�����
��������
������� �
�

���



Total No. of Questions : 8]

[Total No. of Pages : 3

[4737] - 3006
M.Sc. - II (Computer Science)

CS - 307 : FUNCTIONAL PROGRAMMING
(2013 Pattern) (Semester - III)

Time : 3 Hours] [Maximum Marks : 50
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1) Answer any five questions.

2) Neat diagrams must be drawn wherever necessary.
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Q1) a) Explain the indexing and slicing operations on sequences with the help
of examples. [4]

b) What are higher order functions  or functional forms? Explain the
functional forms : function composition and apply - to - all with the help
of examples. [4]

c) What is the purpose of compiling a regular expression using re. compile
(‘pattern’) [2]

Q2) a) What are anonymous functions? How can they be defined & used in
python? [4]

b) Reduce the following expressions using Applicative order & Normal order.[4]
i) ((λ(x) (+ 1x)) ((λ(z) (+1z))3))
ii) ((λ(x) (+ xx)) ((λ(y) (+3y))2))

c) Write python statements to create & initialize a dictionary to 1 key -
value pair & find the length of the dictionary. [2]

Q3) a) Write a program using python to create a file, write some text into the file
and displays a count of the number of characters written to the file. [4]

b) Write a short note on currying. What is a bound & free variable in a λ -

SEAT No. :
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expression? Define parametric polymorphism with the help of an example. [4]
c) Predict the output for the following python code. [2]

List = [0] * 3
for i in range (3) :

list [i] = [0] * 2
for i in range (3) :

for j in range (2) :
list [i] [j] = i +  j

print list

Q4) a) Describe any four principles of functional programming. State the
drawbacks of functional programming. [4]

b) What is redex? Differentiate between lazy and eager reductions. Briefly
describe the principle of naming. [4]

c) Predict the output of the following python statements. [2]
a = list (range (10, – 1, –1))
print (a)
a = list (range (0, 100, 10))
print (a)
lst = list (range (– 5, 6))
print (list [2 : 5])

Q5) a) Write a python script that defines a class called ‘Time’ with attributes/-
hh, min, sec. Define a member function that takes 2 ‘time’ objects as
parameters and adds the 2 times returning the result. [4]

b) Define tail Recursion. How can a non - tail recursive function be converted
to a recursive one? What is tail call optimization? [4]

c) What is ‘self’? [2]

Q6) a) A string is an anagram of another string if they both have the same
characters but they do not appear in exactly the same order. Define a
python function -

anagrams (str 1, str 2)

that takes 2 strings and returns true if they are anagrams, false otherwise.
Use in & not in operators. [4]

b) State the scenarios in which you would use a dynamic language. [4]

c) Explain the syntax of try/except/else statement in python. [2]

[4737]-3006  2



Q7) a) What are the benefits of lambda notation? [5]
b) Reduce the following λ - expressions using β - reductions. [5]

i) λx. λy. + x((λx. – x 3)y) 5 6
ii) (λx. λy. y 5x)(λm. add m 2) 6 mul

Q8) a) In python, what is a Lambda form? State the use of Lambda forms.
What will be the output for the following python script. [5]

>>> action = (lambda x : (lambda y : x + y))
>>> act = action (99)
>>> act (3)

b) Write a python function that finds distance between two points (x1, y1) &
(x2, y2) using the equation

2 2
2 1 2 1dist ( ) ( )x x y y= − + −

write another function to compute area of a circle that takes 4 parameters -
(xc yc) - the centre of the circle & (xp, yp) - a point on the perimeter of the
circle. Use the distance formula to find the radius and calculate the area.
(Function : calc - area (xc, yc, xp, yp) uses dist (x1, y1, x2, y2) [5]
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Q1) Attempt all of the following : [8 × 2 = 16]

a) Define a fuzzy set.

b) Clustering is unsupervised learning. Comment.

c) Define reproduction operator.

d) Draw the diagram of an artificial neuron.

e) Find 
~ ~
A B�  for the following two fuzzy sets

~

1 0.5 0.3 0.2
A

2 3 4 5
⎧ ⎫= + + +⎨ ⎬
⎩ ⎭

~

0.5 0.7 0.2 0.4
B

2 3 4 5
⎧ ⎫= + + +⎨ ⎬
⎩ ⎭

f) Define support of a membership function.

g) What is intensification.

h) State the equation for Gaussian signal function.

������
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Q2) Attempt any four : [4 × 4 = 16]

a) Define fuzzy relation - R(x, y) defined on the universe X & Y. Explain
the concept of domain & range of binary fuzzy relation R(x, y).

b) Explain the selection operator in GA. Briefly describe any one method
of selection.

c) What is defuzzification? Describe in brief the center of sums & center
of largest area methods of defuzzification.

d) Discuss the various architectures of a neural network.

e) What is associative recall? Explain the concept of crosstalk & pattern
completion property.

Q3) Attempt any four : [4 × 4 = 16]

a) Consider the following two fuzzy sets

~ 1 2 3 4 5

.3 .6 1 .9 .7
A

x x x x x

⎧ ⎫
= + + + +⎨ ⎬
⎩ ⎭

~ 2 3 4

.5 .8 1
B

x x x

⎧ ⎫
= + +⎨ ⎬
⎩ ⎭

Express the following α-cut sets using zadeh’s notation.

( ) ( )
0.3~ ~ 0.6

A B B B� �

b) Consider the following two fuzzy sets defined on the universe
U

1
 = U

2
 = {4, 5, 6, 7, 8}

~

.8 1 .9 .7 .4
5

4 5 6 7 8
⎧ ⎫= + + + +⎨ ⎬
⎩ ⎭

~

.2 .5 .8 1 .9
7

4 5 6 7 8
⎧ ⎫= + + + +⎨ ⎬
⎩ ⎭

Using zadeh’s extension principle determine the membership values
for the algebraic product & difference.
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c) Consider the following two fuzzy sets.

~ 1 2 3 4

1 .7 .4 0
Short

x x x x

⎧ ⎫
= + + +⎨ ⎬
⎩ ⎭

~ 1 2 3 4

0 .3 .8 1
tall

x x x x

⎧ ⎫
= + + +⎨ ⎬
⎩ ⎭

find membership functions of

i) not short and minus very tall

ii) short or not tall

d) Consider the following fuzzy sets

~ 1 2 3 4

.4 1 .9 .7
P

x x x x

⎧ ⎫
= + + +⎨ ⎬
⎩ ⎭

~ 1 2 3

.6 0.8 1
Q

y y y

⎧ ⎫
= + +⎨ ⎬
⎩ ⎭

~ 1 2 3 4

.2 .4 .7 .9
T

z z z z

⎧ ⎫
= + + +⎨ ⎬
⎩ ⎭

Perform the operations R = PXQ, S = QXT and T = ROS on the fuzzy
sets.

e) Using the inference approach obtain the membership values for the
traingular shapes (I & T) for a traingle with angles 70°, 100° & 10°.

Q4) Attempt any two : [2 × 8 = 16]

a) Explain the binary threshold signal function and the linear threshold
signal function with proper diagrams.

b) What is fuzzy equivalence relation? Describe its properties.

c) Briefly outline the operational summary of the BP algorithm.
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Q5) Attempt any two : [2 × 8 = 16]

a) Let X = {4, 5, 6, 7, 8} & Y = {a, b, c, d, e} be the universe of discourse.
Consider the following three fuzzy sets defined on the above universe.
A defined on universe on X, B, C or Y

~

0.8 0.4 0.1 0
A

4 5 6 8
⎧ ⎫= + + +⎨ ⎬
⎩ ⎭

~

.4 .6 1 .4 .3
B

a b c d e
⎧ ⎫= + + + +⎨ ⎬
⎩ ⎭

~

.7 1 .4 .3 .2
C

a b c d e
⎧ ⎫= + + + +⎨ ⎬
⎩ ⎭

Determine the implication relations.

i) if x is in 
~
A then y is in 

~
B

ii) if x is in 
~
A then y is in 

~
B else y is in 

~
C

b) Maximize the following function where x is permitted to vary between
0 and 31 with initial population randomly selected is (12, 25, 17, 8).
Show one crossover operation and one mutation operation. Use the
Roulette wheel selection method to select individuals that will participate
in the crossover : function f(x) = x2.

c) Develope a perceptron for the AND function with binary inputs &
bipolar targets without bias upto zepochs. Initial weigh = 0 and learning
rate η = 1

Input target
x1 x2 t

1 1 1
–1 1 –1
1 –1 –1
–1 –1 –1

Use the following activation fn

y = f (y
–in

) = 

0 0 0

1 0

1 0

in

in

in

if y

if y

if y

−

−

−

≤ ≤⎧
⎪ >⎨
⎪− < −⎩

���
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Q1) Attempt all of the following : [8 × 2 = 16]

a) List the various authentication techniques for network security.

b) What is mean by confidentiality in case of security?

c) Explain DNS spoofing.

d) What is mean by VPN?

e) Give the advantages of IP Sec.

f) Define the term firewall.

g) What is mean by steganography?

h) How does SSL is different from SET?

Q2) Attempt any four of the following : [4 × 4 = 16]

a) Write a note on secure electronic transaction.

b) Explain the working of RSA algorithm.

c) How does subkeys are generated in blowfish algorithm?

d) Highlight the concept of Electronic money with its type.

e) Discuss steps of MD5 message Integration techniques.

������

SEAT No. :



������� ���� 	

Q3) Attempt any four of the following : [4 × 4 = 16]

a) Highlight one time initialization process of advanced encryption
standard.

b) Explain various approaches of security handshake pitfalls.

c) Alice and Bob want to establish a secrete key using the Diffie - Hellman
key exchange protocol.

Assume following values : n = 11, g = 9, x = 2, y = 3. Find out A, B
and secrete key k1 and k2.

d) Explain handshake protocol in brief for SSL.

e) How does PGP is working explain in brief?

Q4) Attempt any four of the following : [4 × 4 = 16]

a) What is mean by cipher block chaining?

b) Explain the broad level steps of DES (Data Encryption Standard).

c) Write down various steps for working of time stamping protocol.

d) Explain the SMIME overview and functionality.

e) Find cipher text using play-fair cipher. Consider key “ROBERT”.

Plane text = “HAPPY BIRTHDAY”.

Q5) Attempt any four of the following : [4 × 4 = 16]

a) How the subkey are generated in International Data Encryption
Algorithm?

b) Explain SET process in detail.

c) Explain the overview of 3D-secure protocol.

d) Write a note on Network viruses. Describe WORM in detail.

e) Explain the concept of Instruction Detection System.
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Q1) a) Prove that for any collection {Gα} of open sets, UαGα is open. [4]

b) In any metric space X, prove that every convergent sequence is a Cauchy
sequence. [3]

c) Prove that if p > 0, then lim 1n
n

p
→∞

= . [3]

Q2) a) If X is a metric space and E ⊆ X, then prove that E  is closed. [4]

b) Define a metric space X. For x ∈ IR and y ∈ IR, define d(x, y) = |x – 5y|.
Determine whether d(x, y) is a metric or not. [3]

c) Investigate the convergence or divergence of 
1

1
,if n n

n

n n
a a

n

∞

=

+ −=∑ .

[3]
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Q3) a) Prove that closed subsets of compact sets are compact. [4]

b) If E is the closure of a set E in a metric space X, then prove that

diam E  = diam E. [4]

c) Give an example of a subset of IR which is neither open nor closed.
[2]

Q4) a) Suppose a
1
 ≥ a

2
 ≥ a

3
 ≥ -----≥ 0. Then prove that the series 

1
n

n
a

∞

=
∑

converges if and only if the series 2
0
2 k

K

k
a

∞

=
∑  = a

1
 + 2a

2
 + 4a

4
 + 8a

8
 +

---- converges. [4]

b) Let f(x) = |x|3. Compute f '(0) if it exists. [4]

c) If f(x) = x3 and α(x) = x2 + 10, then evaluate 
1

0

f dα∫ . [2]

Q5) a) Suppose f is a continuous mapping of a compact metric space X into a
metric space Y. Then prove that f(x) is compact. [5]

b) Let sin
( )n

nx
f x

n
= where x is real and n ∈ N. Show that { }’

1n
n

f
∞

=
 does

not converge to f '. [3]

c) Let f be a function defined on (a b). Define discontinuity of the first
kind. [2]

Q6) a) If P* is a refinement of P, then prove that L(P, f, α) ≤ L (P*, f, α). [5]

b) Prove that if 
1

n
n

a
∞

=
∑ converges absolutely, then 

1
n

n
a

∞

=
∑ converges. [3]

c) Find the radius of convergence of the following power series 2

1
Zn

n
n

∞

=
∑ .

[2]
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Q7) a) State and prove the fundamental theorem of calculus. [5]

b) Let f be defined on [a, b]. If f has a local maximum at a point x ∈ (a, b)
and if f '(x) exists, then prove that f '(x) = 0. [5]

Q8) a) Prove that a mapping f of a metric space X into a metric space Y is
continuous on X if and only if f –1(V) is open in X for every open set
V in Y. [5]

b) Let 
2

2
( )

(1 )
n n

x
f x

x
=

+  where x ∈ R and n ∈ N ∪{0}. Find

0
( ) ( )n

n
f x f x

∞

=
= ∑ . Discuss the continuity of f(x). [5]
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Q1) a) If a vector space V has a basis of n vectors, then prove that every basis
of V must consist of exactly n vectors. [4]

b) Let V = R3 and w be the subset of V given by

{ }( , , ) V 0 or 0w x y z x y= ∈ = =

 Is w a subspace of V? Justify. [3]

c) Show that S ={(1, 1, 1), (1, 1, 0), (1, 0, 0)} is linearly independent in
R3. [3]

Q2) a) State and prove the Rank Nullity Theorem. [5]

b) Prove that the intersection of any two subspaces  w1 and  w2 of a vector
space V is also a subspace of V. [3]

c) Let 1V (1,2,3)=  and 2V (0, 1,2)= −  be vectors in R3. Show that

(–1, –4, 1) is a linear combination of 1 2V and V . [2]
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Q3) a) Let T : R3 → R3 be a linear transformation given by T(x, y, z) =
(x + y – z, x – 2y + z, –2x –2y + 2z). Find basis and dimension of [4]

i) ker (T) ii) R(T)

b) Find the eigenvalues of the matrix 

2 1 1

A= 2 3 4

1 1 2

⎡ ⎤
⎢ ⎥
⎢ ⎥
⎢ ⎥− − −⎣ ⎦

. [4]

c) If A is a 7 × 9 matrix with a two dimensional null space, what is the
rank of A? [2]

Q4) a) Prove that if the 2 × 2 transformation matrix transforms the points P
and Q to the points P* and Q* respectively then the same transformation
transforms the midpoint of the line segment PQ to the midpoint of the
line segment P*Q*. [4]

b) If a 2 × 2 transformation matrix 
1 3

T =
2 2

⎡ ⎤
⎢ ⎥−⎣ ⎦

 is used to transform the

line 2x + y = 2 then find equation of the resulting line. [3]

c) Reflect the point P[–5, 3] through the line x = 2. [3]

Q5) a) Consider the line with direction ratios (1, 1, 1) and passing through
the origin. Determine angles through which the line should be rotated
about x axis and then about y axis so that it coincides with z axis. [4]

b) Reflect the pyramid OABC with O[0, 0, 0], A[1, 0, 0], B[0, 1, 0],
C[0, 0, 1] in the plane Z = –5. [4]

c) State any two properties of Bezier curves. [2]

Q6) a) Determine the principal foreshortening factors if the matrix for

axonometric projection is given by [ ]

0.99 0 0 0

0.09 0.66 0 0
T =

0.08 0.74 0 0

2.5 3.05 0 1

⎡ ⎤
⎢ ⎥− −⎢ ⎥
⎢ ⎥−
⎢ ⎥−⎣ ⎦

.  [3]



�������	

� �

b) State any two properties of perspective projection. [2]

c) Obtain the concatenated representation of the following transformations
in order [5]

i) Rotation about y axis by φ = –30º.

ii) Rotation about x axis by θ = 45º.

iii) Projection on to Z = 0 plane

From a centre of projection Z = Zc = 2.5.

Q7) a) State and prove the Cayley Hamilton Theorem. [5]

b) Show that the vectors ( )1 2 3
3 4 4 3

V , ,0 ,V , ,0 ,V 0,0,1
5 5 5 5

−⎛ ⎞ ⎛ ⎞= = =⎜ ⎟ ⎜ ⎟⎝ ⎠ ⎝ ⎠
 for

an orthonormal basis for R3, with Euclidean inner product. [5]

Q8) a) Describe an algorithm to generate uniformly spaced n points on the
circle with centre (h, k) and radius r. [5]

b) Find the parametric equation of the Bezier curve for the control points
B

0
[2, 1], B

1
[4, 4], B

2
[5, 3] and B

3
[5, 1]. Calculate the position vector

of the points on the curve for parameter values t = 0.5. [5]
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Q1) a) Let Q(x, y) denote “x + y = 0.” What are the truth values of the
quantifications ∃y ∀x Q(x, y) and ∀x ∃y Q(x, y)? [5]

b) Write down all possible adjacency matrices and incidence matrices for
a 3-vertex path. [5]

Q2) a) Let n and k be positive integers with n ≥ k. Prove that [5]

C(n + 1, k) = C(n, k – 1) + C(n, k).

b) Use the product rule to show that the number of different subsets of a
finite set S is 2|s|. [5]

Q3) a) Prove that in any graph G there is an even number of odd vertices. [4]

b) Show that the ordered pair (a, b) defined in terms of sets as {{a},
{a, b}}. [4]

c) How many different bit strings are there of length seven? [2]
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Q4) a) During a month with 30 days a baseball team plays at least one game a
day, but not more than 45 games. Show that there must be a period of
some number of consecutive days during which the team must play
exactly 14 games. [4]

b) Prove that the number of r-permutations of a set with n distinct elements
is P(n, r) = n(n – 1)(n – 2) ...... (n – r + 1). [4]

c) State and prove the first theorem of graph theory. [2]

Q5) a) Using Ford and Fulkerson algorithm determine the maximal flow in
the network given below. The numbers assigned to the edges give
their capacities. [5]

b) Let u and v be distinct vertices of a tree T. Prove that there is precisely
one path from u to v. [3]

c) Explain the term fusion of two vertices in a graph. [2]

Q6) a) Prove that a simple graph with n-vertices and k-components can have

atmost 
( )( 1)

2

n k n k− − +
edges.  [5]

b) Using Dijkstras algorithm find the shortest distance from u to evey
other vertex in the following graph. [3]

c) Define : (i) Arborescence, (ii) Complete symmetric digraph. [2]
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Q7) a) Let G be a connected graph. Prove that G is a tree if and only if every
edge of G is a bridge. [4]

b) Explain the Fleury’s algorithm for an Euler graph G. [4]

c) Define a flow in network. [2]

Q8) a) Let G be a connected graph with n vertices, e edges and one face.
Prove that n – e = 1. [4]

b) Write a short note on the Chinese Postman Problem. [4]

c) Let G be a graph with n vertices, t out of which have degree k and the
others have degree k + 1. Prove that t = (k + 1)n – 2e. [2]
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Q1) Attempt the following :

a) Explain ‘while’ loop with suitable example. [4]

b) Write a program which reads contents of a text file “a.txt” and displays
it on screen. [4]

c) Give function declarations for function f which: [2]

i) Accepts integer array as parameter and returns a float.

ii) Accepts a string as parameter and does not return a value.

Q2) Attempt the following :

a) Explain dynamic memory allocation in ‘C’ with suitable examples.
[4]

b) Write a function in ‘C’ which checks if a number is prime. [4]

c) Write the ‘C’ expression for the following mathematical equation. [2]

2

2

4

5

a ab
x

b
= −
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Q3) Attempt the following :

a) Write a short note on structures in ‘C’. [4]

b) Write a recursive function to calculate sum of digits of a number. [4]

c) Give the output of the following ‘C’ code : [2]

Void main ( )

{ int a = 0, b = 1, c = 0, d;

d = a++ && ++ b // ++ c;

printf (“%d %d %d %d”, a, b, c, d);

}

Q4) Attempt the following :

a) Explain break and continue with suitable examples. [4]

b) Write a program to accept an integer array and find the largest number.
[4]

c) Give the output of the following ‘C’ code : [2]

Void main ( )

{ char *p = “a b c d e”;

printf (“%c”, ++*p);

p++;

printf (“%c”, *++p);

}

Q5) Attempt the following :

a) Explain the forms of increment and decrement operators in ‘C’. [4]

b) Write a function which accepts a string and returns the reversed string
using pointers. [4]

c) ‘C’ is a middle level language. Comment. [2]
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Q6) Attempt the following :

a) Explain the various file opening modes. [4]

b) Give the differences between structures and unions. [4]

c) Find errors in the following ‘C’ code : [2]

Void main ( )

{ float x = 2.0;

switch (x)

{ case 1 : printf (“A”);

case 2.0 : printf (“B”);

case default : printf(“C”);

}

}

Q7) Attempt the following :

a) Write a program to accept a matrix and find its transpose. [5]

b) Write a short note on ‘C’ preprocessor directives. [5]

Q8) Attempt the following :

a) Write a menu driven program to perform the following string operations
(Use standard library functions) [5]

i) Copy

ii) Concatenation

iii) Length

b) Define a structure ‘account’ (id, name, balance). Accept details for 10
accounts and display them. [5]
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Q1) a) What is a computer? [2]

b) Draw a block diagram of a computer. Explain the function of each of
the blocks. [4]

c) What is unicode? What is the advantage of using unicode. [4]

Q2) a) What is the meaning of the terms “external representation” & “Internal
representation” of data? [2]

b) Explain characteristics of computer. [4]

c) Convert following binary number into decimal number. [4]

i) (111011.101)2 = (?)10

ii) (11000.0011)2 = (?)10

Q3) a) Define : [2]

i) Input Device ii) Output Device

b) Write a note on optical character Recognition. [4]

c) Explain VDU (Video Terminal). [4]
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Q4) a) What is memory cell? Explain its characteristics. [2]

b) Explain Magnetic Surface Recording. [4]

c) Explain use of any four registers used in CPU. [4]

Q5) a) What are the advantages of Flash memory? [2]

b) Explain working of CDROM. [4]

c) Write a note on Inkjet Printer. [4]

Q6) a) What is need of cache memory in CPU?  [2]

b) Explain CISC processors. [4]

c) Give the detailed steps used in memory-processor communication. [4]

Q7) a) Explain construction of magnetic hard disk. [5]

b) Write a note on RISC Processor. [5]

Q8) a) Write a note on Serial Access Memory. [5]

b) Explain storage evaluation criteria for computer memory. [5]
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1

A= | Nn
n

� �� �� ��� 	� �� �
 �
��	�%�
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� ��� lim 0n
n

a
��

� ���
�	������������������
���
1

n
n

a
�

�
� ������	,����	�&�'$����
�

�� ��� 2
( )g x x� ��������	����������!&�'$����
�

/� (��� ���������	��	$�$���$	����	��	� ����#����� ( ) 0
b

a

f x dx�� �� �
�	����,�

�
����)���0�!��������������	��1��	� ����#��

�	� �� ���������	
��	������
���������	�� ���

�� +��,���
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�������	���	���	��	����
���	
����	������2�
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����	���	�
������������$	����

�� ���������	
���������
���������	�� ����

�� 3
����
���
0

1 1
lim sin
x x x�

� ��	 �	 �	
 � ������	����4�����

��� 5�,���	��4����������	����	���,������)!��"���
��
�
���	����	���
�$���,���

���� +��,���
��� lim 1n

n
n
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� �

�
� �� ���������	
��	������
���������	�� ���

�� 3$������ 1 2 3 0a a a� � ����� ��6
�	����,���
����
���������
1

n
n

a
�

�
�

��	,����������	���	�
�����
��������� R
2

R 0

2 Ra
�

�
� ���	,������

��� (������������	��	$�$�������	����������������������7��	�����������
������8�����2��������		�������$��������7���
�	����,���
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b

a

f x dx b a� �� �
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Q1) a) Show that |cos z|2 = cos2 x + sin h2 y. Hence find zeros of cos z. [5]

b) Show that log (i2) = 2 log i

when log z = ln r + i θ 
9

0,
4 4

r
π πθ⎛ ⎞> < <⎜ ⎟⎝ ⎠

. [3]

c) Sketch the following set and determine whether it is a domain in the

complex plane { }| | 4S z C z i= ∈ − > . [2]

Q2) a) Prove that lim ( )
z

f z
→∞

= ∞  if and only if ( )10

1
lim 0
z zf→

= . [4]

b) Find the value of the integral 
c

z dz∫ where C is the right-hand half

2 .
2 2

iz e θ π πθ−⎛ ⎞= ≤ ≤⎜ ⎟⎝ ⎠
[4]

c) Is f(z) = x2 + i y2 a harmonic function? [2]
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Q3) a) Show that u(x, y) = sin hx sin y is harmonic in some domain and find a
harmonic conjugate v(x, y). [4]

b) Prove that when a limit of a function f(z) exists at a point Z
0
, it is

unique. [4]

c) State Cauchy - Goursat theorem. [2]

Q4) a) State and prove Taylor’s theorem. [5]

b) State and prove Morera’s theorem. [5]

Q5) a) State and prove Cauchy’s residue theorem. [5]

b) State and prove the fundamental theorem of algebra. [5]

Q6) a) Use residues to evaluate the improper integral 2 2
0 ( 1)

dx

x

∞

+∫ . [4]

b) Prove that f(z) = |z|2 is analytic only at z = 0. [4]

c) Evaluate ( )
c

f z dz∫ where the contour C is the positively oriented circle

|z| = 2, and 
3

2

1
( )

9

z
f z

z

+=
−

. [2]

Q7) a) Give two Laurent series expansions in powers of z for the function

2

1
( )

(1 )
f z

z z
=

+  in certain domains, and specify those domains. [4]
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b) Evaluate ( )
c

f z dz∫ where C is the polygonal line from 0 to i and then

from i to 1 + i, and f(z) = y – x – 3x2 i, [4]

c) Find the Maclaurin series expansion for exp (z2) in the domain |z| < ∞.
[2]

Q8) a) Evaluate 
5 2

( 1)c

z
dz

z z

−
−∫  where C is the circle |z| = 2, described counter

clockwise.  [4]

b) Prove that if f is entire and bounded in the complex plane, then f(z) is
constant throughout the plane. [4]

c) Evaluate 
1

,z

c

e dz∫  where C is the circle |z| = 1 described in the positive

sense. [2]

���



Q1) a) State and prove cayley’s theorem. [5]

b) Define divisors of zero in a ring R. [5]

solve the equation x2 – 5x + 6 = 0 in Z
12

.

Q2) a) Let P ∈ Z be a prime. Let f(x) = a
n 
xn + ....... + a0 ∈ Z [x] and a

n
 � 0 (mod p)

but a
i
 ≡ 0 (mod p) for i < n with a

0
 � 0 (mod p2). Prove that f(x) is

irreducible over Q. [5]

b) Define order of an element in a group. Find order of every element in
(Z6, + 6). [5]

Q3) a) Prove that if H is a subgroup of a group G and a, b ∈ G then Ha = Hb
if and only if a * b–1 ∈ H. [5]

b) Prove that no group of order 20 is simple. [3]

c) Define Field. Give one example. [2]
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Q4) a) Prove that every field is an integral domain. [4]

b) If R is a ring with unity 1. Prove that the map φ : Z → R given by
φ (n) = n.1, n ∈ Z is a homomorphism of Z into R. [4]

c) Find the number of elements in the cyclic subgroup of (Z
30

, +) generated

by 25. [2]

Q5) a) If { }S 2,4,6,8=  is a group under multiplication modulo 10. and

G = {1, –1, i, –i} is a group under multiplication show that S and G
are isomorphic. [4]

b) Let G be the group of 2 × 2 invertible matrices with matrix multiplication

a b
G

c d

⎡ ⎤
∈⎢ ⎥

⎣ ⎦
 if ad – bc ≠ 0. Show that 

0
H , 0

0

a
a

a

⎧ ⎫⎡ ⎤
= ≠⎨ ⎬⎢ ⎥

⎣ ⎦⎩ ⎭
 is a normal

subgroup of G. [4]

c) Define Prime ideal. [2]

Q6) a) Prove that if F is a field then every ideal in F[x] is principal. [5]

b) Define Transposition. Express f ∈ S
8
 as product of transpositions where

1 2 3 4 5 6 7 8

8 5 7 6 2 4 1 3
f

⎛ ⎞
= ⎜ ⎟

⎝ ⎠
. [3]

c) Define Simple group. Give one example. [2]

Q7) a) Prove that a ∈ Z(G) if and only if N(a) = G. [4]

b) Prove that an element a ∈ F is a zero of f(x) ∈ F[x] if and only if x – a
is a factor of f(x) in F[x] [4]

c) Is union of 2 subgroups a subgroup? Justify. [2]
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Q8) a) Prove that subgroup of a cyclic group is cyclic.  [4]

b) Let G be the six element group {e, a, b, c, d, f} with composition table
as follows. [4]

Find all subgroups of G?

c) Let f : Q[x] → R where f (a
0
 + a

1
x + .......+ a

n
 xn) = a

0
 + 2a

1
+ ..... + 2n a

n

Is x2 + x – 6 in ker of f ? [2]

���

* e a b c d f

e e a b c d f

a a b e d f c

b b e a f c d

c c f d e b a

d d c f a e b

f f d c b a e



Q1) Attempt the following :

a) Find absolute error and relative error in the approximation of

3.1428571

3.1415926

x

x

=
=

[2]

b) Find a real root of the equation x = e–x using Newton - Raphson Method,
correct upto 3- places of decimal by taking x

0
 = 1. [4]

c) Explain Geometrically Secant Method. [4]

Q2) Attempt the following :

a) Find an interval [a, b] such that real root of the equation x ex = 1 lies in
[a, b]. [2]

b) Start with f(x) = x3 – A, where A is any real number and derive the

recursive formula 
1 2

1

A
2

, K 1,2,.........
3

k
k

k

p
p

p
−

−
+

= = [4]

c) Find the parabola y = A + B
x
 + Cx2 that passes through the three points

(1, 1), (2, –1) and (3, 1). [4]
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Q3) Attempt the following :

a) Solve LY = B, UX = Y and  verify that B = AX for BT = (9, 6, 8), and
A = LU where , [4]

2 3 1

A 1 2 3 ;

3 1 2

1 0 0 2 3 1

L 1 2 1 0 , U 0 1 2 5 2

3 2 7 1 0 0 18

⎡ ⎤
⎢ ⎥= ⎢ ⎥
⎢ ⎥⎣ ⎦
⎡ ⎤ ⎡ ⎤
⎢ ⎥ ⎢ ⎥= =⎢ ⎥ ⎢ ⎥
⎢ ⎥ ⎢ ⎥−⎣ ⎦ ⎣ ⎦

.

b) Consider the graph y = f(x) = cos (x) over [0.0, 1.2]; use the nodes
x

0
 = 0.0, x

1 
= 1.2 to construct a linear interpolation polynomial p

1
(x).

[4]

c) Construct forward difference table for the following data : [2]

X 3 4 5 6 7 8 9

Y 2.7 6.4 12.5 21.6 34.3 51.2 72.9

Q4) Attempt the following :

a) Define an ill conditioned system. [2]

b) Assume that ‘g’ is continuous function and that { } 0n n
P

∞
=  is a sequence

generated by fixed point iteration. If lim P ,n
n

p
→∞

=  then show that P is

fixed point of g(x). [4]

c) Complete the following computations : [4]

1 1
4 42 2 6

2

0 0

ˆ1 p
2! 6!

x x x
e dx x

⎛ ⎞
≈ + + + =⎜ ⎟⎜ ⎟⎝ ⎠

∫ ∫

and state the type of error is present in this situation. Compare the
answer with the true value p = 0.2553074606.
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Q5) Attempt the following :

a) Use Gauss - Seidel iterative method to solve the system of linear
equations [4]

4x – y + z = 7

4x – 8y + z = –21

–2x + y + 5z = 15

Perform two iterations with initial approximation

0 0 0 0( , , ) (1,2,2)P x y z= = .

b) Show that : [4]

i) Δ = E ∇

ii) E = 1 + Δ

Where E is shift operator

∇ is Backward operator

Δ is forward operator

c) Define dominant eigen value and dominant eigen vector. [2]

Q6) Attempt the following :

a) Evaluate 
1

0

1

1
I dx

x
=

+∫  correct upto three places of decimal, Considering

step size h = 0.25. [4]

b) Use Euler’s Method to solve initial value problem y'= –y with the
conditions y(0) = 1 and by taking h = 0.01. [4]

c) Let λ and v be an eigen pair of a matrix A. If ‘α’ is any constant, show
that λ–α, v is an eigen pair of matrix A–αI. [2]
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Q7) Attempt the following :

a) Assume that [5]

i) g, g' ∈ C[a, b]

ii) k is positive constant

iii) P
0
 ∈ (a, b) and

iv) g(x) ∈ [a, b], ∀ x ∈ [a, b]

If |g' (x)| ≤ k < 1, ∀ x ∈ [a, b] then show that the iterations p
n
 = g(p

n–1
)

will converge to unique fixed point p ∈ [a, b].

b) Use Runge - Kutta method of order two to solve initial value problem.
y' = y – x where y(0) = 2, Find y(0.1) and y(0.2) correct upto three
places of decimal. [5]

Q8) Attempt the following :

a) Assume that f ∈ C3 [a, b] and that x – h, x, x + h ∈ [a, b] then show that

( ) ( )
( )

2

f x h f x h
f x

h

+ − −′ ≈  [5]

further more show that there exists a number C = C(x) ∈ [a, b] such
that,

 
( ) ( )

( ) ( , )
2 trunc

f x h f x h
f x E f h

h

+ − −′ = +

where, 
2 3

2( )
( , ) 0( ).

6trunc
h f c

E f h h
−= =

b) Use Newton’s method to solve the following non-linear system. [5]

x2 – 2x – y + 0.5 = 0

x2 + 4 y2 – 4 = 0

with the starting value (p
0
, q

0
) = (2.00, 0.25) and compute (p

1
, q

1
) &

(p
2
, q

2
).

���



Q1) a) What is class in C++? [2]

b) What is an object? Explain the use of delete operator. [3]

c) Explain data Abstraction and Encapsulation in object oriented
programming. [5]

Q2) a) Explain reference variable in C++. [2]

b) Write a note on inline function in C++. [4]

c) Explain access specifier in C++. [4]

Q3) a) What is abstract class in C++? [2]

b) Explain difference between function overloading and function
overriding. [5]

c) What is destructor? Explain need of destructor. [3]
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Q4) a) What is implicit and explicit type conversion? [2]

b) Write a note on friend function. [4]

c) Write a C++ program for creating file with constructor function. [4]

Q5) a) Define this pointer in C++ [2]

b) Explain different types of constructor in C++ with suitable example.
[4]

c) Write a C++ program to overload unary operator ‘–’ to change sign of
matrix elements. [4]

Q6) a) What is operator overloading? Enlist the C++ operator which cannot
be overload.  [2]

b) Explain an exception handling in C++. [4]

c) Explain getline ( ) and write ( ) functions with suitable example. [4]

Q7) a) Explain different types of inheritance in C++. [5]

b) Write a C++ program to overload ‘==’ equality operator for class string
to check equality of two string. [5]

Q8) a) Describe the various approaches by which we can detect the end–of–
file condition successfully, with example. [5]

b) What is templates? Write a function template to find the biggest of
3 number. [5]

���



Q1) Attempt the following

a) Write a functions for performing following operations on singly linked
list. [5]

i) Delete by position.

ii) Display

b) Consider the following BST and answer the following questions. [3]

i) What is preorder traversal?

ii) What is Inorder traversal?

iii) What is Postorder traversal?

c) Define Data Structures. [2]
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Q2) Attempt the following

a) Write a note on linear and non-linear data structures. [4]

b) Explain Array as an ADT. [4]

c) Explain doubly linked list with node structure. [2]

Q3) Attempt the following

a) Explain following Graph Representations with example [4]

i) Adjacency list

ii) Adjacency matrix

b) Convert the following Infix expression to postfix expression. Show
the contents of the stack at each point. [4]

( )(H)*{([J+K])}

c) Evaluate the postfix expression [2]

AB + CD – *

A = 1, B = 2, C = 3, D = 4

Q4) Attempt the following

a) Explain counting sort algorithm with example. [4]

b) What do you mean by priority queue. State two types of priority queue.
[4]

c) Define stack. [2]

Q5) Attempt the following

a) Explain the working of a Quick sort on the following input string

136, 487, 358, 469, 570, 247, 598, 639, 205 [5]

b) Draw a tree structure whose array representation is given as

[3]

c) What is the meaning of [2]

i) Digraph

ii) Connected Graph

 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

 A B . C . . . D . . . . . . .  E
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Q6) Attempt the following

a) Explain the mechanism of CPU scheduling al-gorithm using queue.
[4]

b) Write a note on binary search tree [4]

c) Define ADT. [2]

Q7) Attempt the following

a) Write a ‘C’ program to implement queue. [5]

b) Write a ‘C’ program to add two polynomials. [5]

Q8) Attempt the following

a) Consider the following graph and answer the questions below. [5]

i) Is it a acyclic Graph?

ii) Wheather it is a Simple Graph or not?

iii) Is it a Weighted Graph or not?

iv) Check wheather V
1
 & V

2
 are adjacent?

v) List pendant vertices?

b) Write a node to delete a node in a singly linked list. [5]
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�� ��������������
� �!	������"����"�����"!������

 � ��� #��$� �	%� #�$� ���� ����� ���!�%� �!	 ���	"� �	� &'�� ()� "! �� ����
3( ) ,0 1f x x x� � � ��	%� ( ) ( )g x f x� �����"������
��������	�&'��()�

�*�	%�
1

0

g� �

%� +���	���!�������"!��������"���A R� �

�� ,������������������!�%����"!�������!	 ���	��	��������"!������"���E R�

�	%����� Rk� ������������������"����"!�������!	 ���	��	���

�� +�" !""�%������	��������
���������!	 ���	� ( )f z z� ��	�-�
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