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Total No. of  Questions : 6] [Total No. of Pages :2

[4025] - 106
M.Sc. (Sem. - I)

BIOCHEMISTRY

� BCH - 172 : Microbiology and Cell Biochemistry of Eukaryotes

 �   (2010 Pattern)
Time : 3 Hours] [Max Marks : 80

Instructions to the candidates :

1) All questions are Compulsory.
2) Answers to both the sections should be written on separate answer sheets.
3) Figures to the right indicate full marks.

SECTION - I

(Microbiology)

Q1) Answer any three of the following. [15]

a) What is phenol coefficient method? Explain it with suitable example.

b) How will you use filtration technique for control of microorganisms?

c) Discuss the methods of preservation of bacterial culture.

d) Discuss structure of bacterial membrane.

e) What are the contributions of Louis pasteur and Edward Jenner?

Q2) Explain the following: (any three) [15]

a) Fluoroscence microscopy and its applications.

b) Flagellar structure and arrangement.

c) Types of media used for bacterial growth.

d) Methods of isolation of bacterial culture.

e) Moist heat sterilization.

Q3) Write notes on: (any two) [10]

a) Cultivation of anaerobic bacteria.

b) Replication of bacterial viruses.

c) Alcohol production.
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SECTION - II

(Cell Biochemistry of Eukaryotes)

Q4) Attempt any three of the following: [15]

a) What is Cell cycle? Describe different phases of cell cycle.

b) What do you understand by the term ‘sub-cellular fractionation’?
Describe various types of gradients used during centrifugation.

c) Explain in detail ultrastructure of mitochondrian and give its metabolic
functions.

d) Give the structural and functional aspects of xylem and phloem.

Q5) Attempt any three of the following. [15]

a) Explain in detail fertilization event for human germ cell.

b) Describe in detail the events that occur during cell differentiation.

c) What are marker enzymes? State the examples and their specific staining
methods.

d) Describe cell aggregation in sponges.

Q6) Write notes on any two of the following. [10]

a) Cell adhesion

b) Prophase I of meiosis

c) Lysosomes
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Total No. of  Questions : 6] [Total No. of Pages :2

[4025] - 106
M.Sc. (Sem. - I)

BIOCHEMISTRY

� BCH - 172 : Cell Biochemistry

 �   (2008 Pattern)
Time : 3 Hours] [Max Marks : 80

Instructions to the candidates :

1) Answer to both the sections shoule be written in separate answer books.
2) Figures to the right indicate full marks.
3) All questions are Compulsory.

SECTION - I
(Microbiology)

Q1) Answer any three of the following. [15]

a) What are the usual magnifications obtained with light microscopy?
What determines its useful limit?

b) Discuss in detail peptidoglycan synthesis.
c) Why oxygen is toxic to anaerobic bacteria? Add a note on cultivation

of anaerobic bacteria.
d) Enlist different methods of isolation of pure culture. Explain any one

in detail.
e) How UV light is useful in control of growth of bacteria?

Q2) Explain any three of the following: [15]

a) Applications of different physical agents in control of microorganisms.
b) Microbiological assay of antibiotics.
c) Exotoxins
d) Contributions of microbiologists towards Vaccine development.
e) Difference between procaryotic & eukaryotic cells.

Q3) Write notes on any two. [10]

a) Isolation of bacterial mutants.
b) Industrial production of Vinegar.
c) Define sterilization, antimicrobial agents, sanitizer, disinfectant,

bactericide.
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SECTION - II

(Cell Biochemistry / Cell Biology)

Q4) Attempt any three of the following. [15]

a) Describe salient features of a typical eukaryotic cell structure.

b) What is the role of marker enzymes in subcellular fractionation? Explain
assays for any two marker enzymes.

c) Describe ultrastructure and function of endoplasmic reticulum and golgi
Complex.

d) Give an account on types of stem cells and their physiological role.

Q5) Attempt any three of the following. [15]

a) Explain communication process between different cells of plants.

b) Compare and contrast mitotic and meiotic cell division.

c) Give a brief account on cell cycle and its regulation.

d) Describe structural features of a typical fungal cell.

Q6) Write short notes (any two) [10]

a) Fibronectin.

b) Spermatogenesis.

c) Functional maturation of tissues.
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Total No. of  Questions : 6] [Total No. of Pages :6

[4025] - 202
M.Sc. - I (Sem. - II)

INORGANIC CHEMISTRY

� CH - 230 : Inorganic Chemistry - II

(2008 Pattern)
Time : 3 Hours] [Max Marks : 80

Instructions to the candidates :

1) All questions are Compulsory.
2) Answers to the two sections should be written in separate answer books.
3) Neat diagrams must be drawn wherever necessary.
4) Figures to the right indicate full marks.
5) Use of logtables and calcucator is allowed.
6) Given Atomic number. Ti = 22, Co = 27.

SECTION - I
Q1) Attempt any three of the following. [15]

a) Prepare a table of Microstates and obtain R.S. term symbols for the
ground state of oxygen atom.

b) Explain the following:

i) The molar absorptivity )(∈  for [CoBr]2– is 500 lit mol-1cm-1 and
that for [Mn(H2O)6]

2+ is 0.02 lit mol-1cm-1.

ii) The electronic spectral bands of Lanthanides and their complexes
are almost same.

c) 5D R.S. term is allowded for d4 configuration of M
n

3+
 free ion. Find out

how it looses, its degeneracy when [M
n
(H

2
O)

6
]3+ complex ion is formed.

d) Calculate degeneracy for the following term/configurations/ states.

i) 3T
ig

ii) 6I iii) P3.F2 iv) 2.3B
ig

v) (t
2g

)5(e
g
)3

e) Assign the R.S. term for the following values of L and S write possible
values of J.

i) L = 4 and S = 2
3

ii) L = 6 and S =2
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Q2) Attempt any three of the following: [15]

a) Explain the possible allowed transitions in [CO (H
2
O)

6
]2+ complex ion

and correlate them in terms of crystal field spliting parameter, Dq and
Racah parameter B.

b) Arrange the following transitions in octahedral complex according
increasing intensity. Justify your answer.

i) gg 22 TA →

ii) uTA 21 →g

iii) g22 TuA →

c) Explain in which of the following Complexes orbital contribution to
the magnetic moment is quenched. Justify your answer.

i) Cs [Ti (SO4)2]
μ eff = 1.84 B.M.

ii) Cs
2
 [CO Cl

4
] μ eff = 4.71 B.M.

d) Write note on:

Nephelauxetic effect and nephelauxetic series.

e) Arrange the following R-S terms increasing order of energy and justify
your answer.

i) 4D 4I 2F 2H 2S

ii) 3F 1G 3P 1D 1S

Q3) Answer the following. [10]

a) Construct correlation diagram for d8 Tetra hedral system.
Given:
i) R. S. terms for d8 configuration.

3F, 1D, 3P, 1G, 1S
ii) The mulliken symbols for R. S. terms.

2
3

2
3

1
33 ATT___F ++

ET___D 1
2

11 +

1
33 T___P

1
11

2
1

1
11 AETT___G +++

1
11 A___S
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OR

For complex [CoCl
4
]2- μeff = 4.87 B.M. The 1ϑ  transition is observed

at 2940 cm-1.  Calculate the Spin orbit coupling constant for Co2+ ion
in the complex.

b) The complex [Ni (dma)
6
]2+. Shows three absorption bands at 7576cm-1,

12738 cm-1 and 23809 cm-1. Calculate the crystal field spliting
parameter D

9
 and nephelauxetic parameter B and β . Commet on nature

of M-L Bond. B
o
 = 1030 cm-1.

SECTION - II

Q4) Answer any three of the following. [15]

a) Give an account of metal complexes and concept of spontaneous self
assembly.

b) Explain the phenomenon of receptor mediated endocytosis with suitable
example.

c) Discuss the voltage-gated channels for sodium transport.

d) "Metalloproteins and metalloenzymes possess different metals in various
geometris." Explain the above statement with suitable examples.

e) Describe the uptake of chromium through chromate ion.

Q5) Write notes on any three of the following. [15]

a) Dioxygen transport.

b) Transferrin.
c) Metals in medicine.
d) Michaelis-Menten model.
e) Calcium binding calmodulin.

Q6) Draw structures of any five. [10]

a) Hemoglobin

b) Flavin

c) 4 Fe - 4 S
d) [(Py)

2
 Pt (en)]+2

e) Vit B
12

f) Uracil.
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Total No. of  Questions : 6] [Total No. of Pages :2

[4025] - 204
M.Sc. (Sem. - II)
BIOCHEMISTRY

� BCH - 270 : Bioenergetics and Metabolism

 �   (2008 and 2010 Pattern) (Old and New)
Time : 3 Hours] [Max Marks : 80

Instructions to the candidates :

1) Answers to the two sections should be written in separate answer books.
2) All questions are Compulsory.
3) Figures to the right indicate full marks.

SECTION - I
Q1) Answer any five of the following. [15]

a) What is the fate of pyruvate in anerobic condition?

b) In which tissues is the pentose phosphate pathway active? Give the
significance of the products generated by this pathway.

c) List out the irreversible reactions in glycolysis. How are they bypassed
in gluconeogenesis?

d) How many ATPs are generated during the complete oxidation of
glucose to CO2 and H2O? Show the energetics chart.

e) Write note on regulation of Glycogen metabolism.

f) Give an account of glycogen storage diseases.

Q2) Answer any three of the following: [15]

a) Elaborate on the steps involved in CO
2
 fixation to Carbohydrate in

plants.

b) Explain the role of glycogenin in glycogen synthesis.

c) Outline the sequence of reactions that lead to the formation of Vitamin
C in some animals.

d) Discuss the regulation of glycolysis and gluconeogenesis.
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Q3) Answer any two of the following. [10]

a) Differentiate between cyclic and non-cyclic photophosphorylation.

b) Discuss the role of electron carriers in mitochondrial respiration.
c) Outline the steps involved in oxidation of acetylcoA to CO

2
 and show

its regulation.

SECTION - II

Q4) Answer any five of the following. [15]

a) Write note on the end products obtained due to Catabolism of odd
number Carbon atom fatty acids.

b) What are polyamines? How are they synthesised?

c) Give the significance of transamination and oxidative deamination in
amino acid metabolism.

d) How are porphyrins formed from succinylcoA and glycine.

e) Write note on salvage pathways for purine and Pyrimidine biosynthesis
and give its significance.

f) Define Ketogenesis. Write note on acetylcoA as a Precursor in
Ketogenesis.

Q5) Answer any three of the following. [15]

a) Explain the complete oxidation of palmitic acid and show how many
molecules of ATP are generated during the oxidation.

b) Discuss  the catabolism of purines to Uric acid.
c) Outline the reactions of Urea cycle.
d) Describe the overview of amino acid biosynthesis from precursors that

are intermediates of glycolysis. TCA and pentose phosphate pathway.

Q6) Answer any two of the following. [10]

a) Outline the biosynthesis of IMP from PRPP. that leads to synthesis of
purine nucleotides like AMP  and GMP.

b) Describe the biochemical lesion, clinical  manifestation diagnosis and
treatment of phenyl Ketonuria and Alkaptonuria.

c) Elaborate on the steps and enzymes involved in biosynthesis of
triglycerides.

����
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Total No. of  Questions : 4] [Total No. of Pages :2

[4025] - 205
M.Sc. (Sem. - II)

BIOCHEMISTRY

� BCH - 271 : Techniques for Characterization of Biomolecules

 �   (2010 Pattern) (New)
Time : 3 Hours] [Max Marks : 80

Instructions to the candidates :

1) All questions are Compulsory.
2) Figures on the right hand side indicate full marks.

Q1) Attempt any four of the following: [20]

a) How standard sedimentation coefficient is measured?

b) Define and give applications of partial specific volume. How it is
determined by pycnometer?

c) Viscosity is an intrinsic property of the molecules. Explain this
statement with example and mathematical expression.

d) Give the constructions and functioning of scintillation counter.

e) How sensitivity of autoradiography is increased?

Q2) Attempt any four of the following: [20]

a) Which gases are used as quenching agents in Geiger-Muller counter?
What is their significance.

b) Why it is necessary to form a density gradient in zonal sedimentations.

c) Describe the use of x-ray diffraction technique in biochemistry.

d) Write a note on immunosensor.

e) Explain the principle and application of potentiometric biosensor.

Q3) Attempt any two of the following: [20]

a) Describe briefly the theory of NMR spectrometry. What information
can be obtained from NMR absorption peaks?

b) Give principle and application of LCMS.

c) Distinguish between ORD and CD.
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Q4) Write short notes (any four). [20]

a) ESR

b) Methods of immobilization

c) Application of ORD

d) Zonal centrifugation

e) Autoradiography

���
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Total No. of  Questions : 6] [Total No. of Pages :2

[4025] - 205
M.Sc. (Sem. - II)

BIOCHEMISTRY

� BCH - 271 : Biophysical Techniques

 �   (2008 Pattern) (Old)
Time : 3 Hours] [Max Marks : 80

Instructions to the candidates :

1) All questions are Compulsory.
2) Figures to the right hand side indicate full marks.

SECTION - I
Q1) Answer any five of the following: [15]

a) Give the principle of lyophilization process.

b) "Thin-layer chromatography is superior to other types of
chromatographic methods". Explain this statement.

c) Write a note on moving boundary electrophoresis.

d) What is covalent chromatography? Give its application.

e) Describe the advantages and disadvantages of starch gel electrophoresis.

f) Give the principle of gel filteration chromatography.

g) How does HPLC give rapid separation and high resolution?

Q2) Attempt any three of the following: [15]

a) Write short note on membrane filters and their applications in research
and industry.

b) Describe the effect of pH and relative orientation of neighboring
chromophores on adsorption properties of a chromophore.

c) The octapeptide AVGWRVKS was digested with the enzyme trypsin.
Would ion-exchange or gel filteration chromatography be appropriate
for separating the product? Explain.

d) Why are 'salting out' procedures often used as an initial purification
step following the production of a crude extract by centrifugation.

e) How does pulse field electrophoresis separate DNA fragments?
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Q3) Attempt any two of the following: [10]

a) Explain how gel filteration is applicable for determination of molecular
weight.

b) Describe the method and applications of ligand immobilization for
affinity chromatography.

c) How is Southern blotting used for transfer and hybridization of DNA?

SECTION - II

Q4) Answer any five of the following: [15]

a) How did Meselson and stall used density gradient centrifugation to
prove concept of semiconservative DNA replication

b) Enumerate the applications of radioactivity in biochemistry.

c) What is quenching? List out the factors that are involved in quenching.
d) What are the factors that affect sedimentation velocity?
e) Define partial specific volume. How can it be measured?
f) Write note on types of radiations and their features.

Q5) Answer any three of the following: [15]

a) Discuss the principle, technique and uses of Autoradiography.

b) Differentiate between preparative and analytical ultracentrifuges.

c) Explain the working of Ostwald's Viscometer in measuring viscosity
of various liquids.

d) Discuss the working principle of liquid scintillation counters.

Q6) Answer any two of the following: [10]

a) Write note on molecular weight determination by sedimentation.

b) What are gamma counters. Give their uses.

c) Write the applications of airfuge.

����

[4025]-205 (Old)                                       - 2 -

�



Total No. of Questions : 6] [Total No. of Pages : 3

[4025]-102
������ (Sem. - I)

INORGANIC CHEMISTRY
CH - 130 : Inorganic Chemistry - I

(2008 Pattern) (New) ��	
�����
Time : 3 Hours] [Max. Marks : 80
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2) Answers to the two sections should be written in separate answer books.
3) Neat and labelled diagrams must be drawn wherever necessary.
4) Figures to the right indicate full marks.
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Total No. of Questions : 6] [Total No. of Pages : 4

[4025]-103
M.Sc. - I (Sem. - I)

ORGANIC CHEMISTRY
CH-150 : Organic Reaction Mechanism & Stereo Chemistry

(2008 Pattern)

Time : 3 Hours] [Max. Marks : 80
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2) Figures to the right indicate full marks.

3) Answers to the two sections should be written in separate answer books.
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Total No. of Questions : 6] [Total No. of Pages : 2
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BCH - 170 : Biomolecules
(2008 & 2010 Pattern)
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2) Figures to the right indicate full marks.
3) Answers to the two sections should be written in separate answer books.
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2) Answers to both the sections should be written in separate answer sheets.
3) Figures to the right indicate full marks.

P956

�������	
	�

�����������

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

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

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

�� !�������������	������
�������������
�

�� !���"��#���	�����$�#������� �	����

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

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

	� &����������������	��������

�� �������
�����	���	��
�

�� '����������
���	���"��
��
��"	�������	�����

�� ()*��������	������������
����

��� ���������������%	�
���� ����

	� ���
�������"���

�� ���
������	���������+�"�������	���

�� '�������"������������

��	�
�



�������	
	��

������������	� ����!" ��

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

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

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

�� ,-������	�����	����	����	
������	�������������������	���������	���
����������������������	��������	��	�������������
�����	����.������	��
�������	�������

�� !���������	��� ����� �	
�������	���	��
�	�������� �	
�������%�����	����
����	���	��
�

�� /�����������������������������������	�	���!)����	�������

�� !��������	�
����	�����	��������������������������������������	��	
�

��� �������	�
�������������������� ����
	� ��	��	�������	�����	�������������������
�����/�������
���	�����
��

���0������
�� !�������� ��������������/�	��� ���� ���	��"�������	����������������

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

�� -������	��� 	� �	�� ����	���	��
� ����������1� ��������� ���� �������	�
���������

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

�� ��������	�
����������������� ����

	� /�����������������������	�	������������	������������	���������

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

�� ����	��������������������
������������������2�"�������
����	�������	��
�����3�2��

����

�#�$��
���																																									$



Total No. of Questions : 4] [Total No. of Pages : 2
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�������������������
CH - 430 : Inorganic Solids and Heterogeneous Catalysis

(New) (2008 Pattern)
Time : 3 Hours] [Max. Marks : 80
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2) All questions carry equal marks.
3) Neat diagrams should be drawn wherever necessary.
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Total No. of Questions : 4] [Total No. of Pages : 2

[4025]-406
�����������	�
�������

INORGANIC CHEMISTRY
CH - 431 : Material Science

(New) (2008 Pattern)
Time : 3 Hours] [Max. Marks : 80
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2) Neat diagrams must be drawn wherever necessary.
3) Figures to right indicate full marks.
4) Use of logarithmic tables and calculator is allowed.
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Total No. of Questions : 9] [Total No. of Pages : 3

[4025]-407
�����������	�
�������

INORGANIC CHEMISTRY
CH 445 : Inorganic Applications in Industry, Biotechnology and

Environmental Chemistry
(2008 Pattern) (New)

Time : 3 Hours] [Max. Marks : 80
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2) Both sections should be written in the same answer book.
3) All questions are compulsory.
4) Figures to the right indicates full marks.
5) Neat diagrams must be necessary wherever necessary.
6) Use of logarithmic table / calculator is allowed.
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Total No. of Questions : 4] [Total No. of Pages : 1

[4025]-415
M.Sc. (Sem. - IV)

BIOCHEMISTRY
BCH - 472: Genetic Engineering (New)

(2008 Pattern)
Time : 3 Hours] [Max. Marks : 80
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2) Figures to the right hand side indicate full marks.
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Total No. of Questions : 6] [Total No. of Pages : 2

[4025]-417
M.Sc. (Sem. - IV)

BIOCHEMISTRY
 Fermentation, Enzyme Technology and Food Technology

(Old & New) (2004 & 2008 Pattern)
Time : 3 Hours] [Max. Marks : 80
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2) Draw neat labelled diagrams wherever necessary.

3) Figures to the right hand side indicate full marks.

4) Answers to the two sections should be written in separate answer books.
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2) Draw neat diagram wherever necessary.

3) Figures to the right hand side indicate full marks.

4) Answers to the two sections should be written on separate answer books.
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  SECTION - I

Q1) Explain any four of the following : [12]

a) Treatment of thiophene with maleic an hydride gives low yield of

addition product, while furan gives adduct with high yield.

b) 4-chloropyridine is synthesized via pyridine-N-oxide from pyridine

and not by direct chlorination of pyridine.

c) Indole on reaction with chloroform and KOH in ethanol gives

3-chloroquinoline as one of the products.

d) N-alkylation of purines under neutral condition occurs at five member

ring nitrogen.

e) Oxazole is less basic than imidazole.

Q2) Suggest the suitable mechanism for any four of the following : [12]
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Q3) a) Write short notes on any two of the following : [7]
i) Fischer-Indole synthesis.

ii) Hantzsch synthesis.

iii) Bischler Napieralski synthesis.

b) Predict the products with mechanism (any three) : [9]

SECTION - II

Q4) Discuss the steps involved in the synthesis of the following molecules.

Explain the stereochemistry and mechanism involved in all steps (any three):

[15]
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Q5) Discuss the synthesis of the following drugs, comment on the reagents used

and mechanism involved (any four) : [16]



Q6) a) Give a reterosynthetic analysis of [4]

b) The following molecules can be prepared from the starting compounds

shown via multiple steps. Suggest the reactions and reagents to achieve

this. Explain the steps (any two) : [5]
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  SECTION - I

Q1) Explain any four of the following : [12]
a) Axial-equitorial coupling constant is smaller than axial - axial coupling

in cyclohexane in PMR.

b) 13C-13C coupling in not seen in CMR spectrum.

c) M+ intensity decreases in the order cyclic > acyclic > branched.

d) MALDI is used for biomolecules and high mol. wt compounds.

e) The coupling constants for the following compounds are as shown

below.

Q2) Answer any four of the following : [16]
a) Deduce the possible structure and assign the signals to various carbon

atoms. Justify your answer

M.F. : C
6
H

8
O

2

CMR : 17.1, 21.1, 68.8, 120.3, 165.6, 190.4

DEPT 90 : 165.6, 190.4 up

17.1, 21.1, 68.8, 120.3 no peak

DEPT 135 : 165.6, 190.4 up

17.1, 21.1, 68.8 down
�����������������



b) A nitronaphthalene derivative C
11

H
9
NO

4
 show the following PMR

data

3.8 (s, 24 mm) 5.4 (s, exch. 8mm) 6.8(s, 8mm) 7.1(s, 8mm)

7.6 - 7.9 (m, 16 mm) 8.1 (dd, 1.9 & 7Hz, 8mm)

NOE expt.

i) irradiation at δ 3.8 gives 21% enhancement at 7.1δ.

ii) irradiation at δ 7.1 gives 7% enhancement at δ 3.8.

Deduce the nature of the functional group and substitution pattern.

c) Deduce the structure

M.F : C
9
H

16
O

4

IR : 1750, 1735 cm-1

CMR : 10(q) 12(q, str) 20(t) 48(d) 58(t, str) 158(s)

PMR : 0.9 (t, 7Hz, 3H) 1.9(q, 7Hz, 2H) 3.2(t, 7Hz, 1H)

1.3(t, 6.5Hz, 6H) 4.3(q, 6.5Hz, 4H)

d) Assign the structure from the given spectral data

M.F. : C
3
H

6
Cl

2

PMR : 1.6(d, 6Hz, 18mm) 3.52(dd, 7 & 9 Hz, 6mm)

3.78(dd, 4 & 9 Hz, 6 mm) 4.1(ddq, 4, 6 & 7Hz, 6mm)

Explain why the non equivalance is observed.

e) Deduce the structure

M.F. : C
6
H

10
O

IR : 3360, 2200 cm-1

PMR : 1.0(d, 6Hz, 9mm) 1.02(d, 6Hz, 9mm) 1.82(eight lines,

6Hz, 3mm) 2.47(d, 2Hz, 3mm) 2.82(s, exch., 3mm)

4.18(dd, 2 & 6 Hz, 3mm).

CMR : 22(q) 22.1(q) 35.7(d) 50(d) 65(d) 82(s).

Q3) Write short note on any three of the following : [12]

a) Time of flight analyzer.

b) Factor affecting the geminal coupling.

c) Spin-spin coupling mechanism.

d) Distortionless Enhancement by Polarization Transfer.
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SECTION - II

Q4) a) Write the genesis of the ions any three : [9]

i) Ethyl isopropyl thioether                    104, 89, 61, 47

ii) 3-Methyl hexan-3-amine                     100, 86, 72

iii) 1-Phenyl-2-propanone                        134, 119, 91, 43

iv) Methyl-5-dimethylamino-pentanoate   159, 128, 74, 59, 58.

b) Differentiate the following pairs by mass spectrometry. [3]

Q5) a) Answer any two of the following : [8]

i) Draw the schematic diagram of HPLC and explain the factors

important in resolution.

ii) Explain i) Chiral column ii) Theoretical plates

iii) Discuss the theory & instrumentation of GLC.

b) Assign the signals to various carbon atoms. Justify your answer. [3]

189(d) 133(s) 128(d) 162(s) 123(d)

32.5(t) 27.2(t) 25.3(q) 24.4(q) 17.4(q)

c) Assign the signals to different protons in compound shown below, on

the basis of the decoupling and NOE experiment. [5]

Justify your answer.

1.42(s, 6H) 3.69(m, 1H) 3.76(m, 1H)

3.85 (s, 3H) 4.33(m, 1H) 5.45(d, 7Hz, 1H)

5.56(d, 10Hz, 1H) 6.45(dd, 8 & 2Hz, 1H)

6.50(dd, 8 & 2Hz, 1H) 6.53(d, 9Hz, 1H)

6.67(d, 10Hz, 1H) 7.05(d, 9Hz, 1H)

7.12(t, 8Hz, 1H)



NOE/spin decoupling Expt.

Irradiation at Change at

i) 3.69 δ 5.45(d) → (s)

3.76(m) → d(13 Hz)

4.33(m) → d(13 Hz)

ii) 3.85 δ 17% enhancement at 3.69 δ

Q6) A compound exhibits the following spectral properties (attached sheet).

Suggest the structure of the compound and explain the spectral data. [12]
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  SECTION - I

Q1) Answer any three of the following : [15]
a) Enlist the techniques used for isolation of industrially important micro-

organisms. Explain any one technique in detail.
b) Explain different methods of strain improvement.
c) Briefly describe the steps for processing fermentation liquor.
d) Describe assay techniques for antibiotic activity using liquid media.
e) Define and explain in short-BOD and COD.

Q2) Answer any three of the following : [15]
a) Describe the steps in activation of immune response.
b) Giving suitable examples, explain classification of immunity.
c) Describe agglutination methods used to visualize antigen-antibody

complexes.
d) Describe the structure of lgG molecule with the help of a diagram.

Q3) Answer any two of the following : [10]
a) Give a brief account of the various sources of drugs. How are the

active constituents isolated from a plant source.
b) How do drugs act? Explain with proper examples.
c) Explain

i) First pass effect. ii) Competative Inhibitor.
iii) Efficacy. iv) MIC.
v) Pharmacophore.

�����������������



SECTION - II

Q4) Answer any two of the following : [14]
a) Explain the following :

i) Patent ii) Infringment of a patent
iii) Provisional specifications iv) Patentable inventions
v) IPR.

b) Give a brief account of pharmacokinetics of drug. Explain the factors
that dictate ADME. How absorption of drugs is improved.

c) Explain in brief the various phases of clinical trials. Discuss the objectives
& abservation made in phase II & Phase III. & their significance.

Q5) Answer any three of the following : [18]
a) Explain the following :

i) LD50. ii) AMES test.
iii) Reproductivity tests. iv) Teratogenicity.
v) Hepatotoxic. vi) Nephrotoxicity.

b) Explain in brief the strategies involved in lead discovery with proper
examples. What is the need for lead development.

c) Discuss the role of the following in a pharma Industry.
i) PD ii) R&D
iii) QC iv) Safety & Hygeine

d) What properties of a drug are responsible for its dosage forms. Why
are sene drugs taken by IV only? What will be the best dosage form
for skin Infection & Eye infection.

Q6) Discuss in brief any two of the following : [8]
a) You are entitled to a project involved in discovery of novel AIDS

drug. Discuss in brief how will you lead the program towards successful
discovery of a drug for AIDS.

b) Give in brief the strategies adopted towards lead development with
illustrations.

c) Explain in brief how are Bioassays performed on an NCE. Discuss the
benefits & shortcomings of invivo & invitro methods.
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  SECTION - I

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

a) Van Anuwer’s skita rule does not apply to explain the boiling points

of alkyl cyclohexanols.

b) Saphonifaction of esters of cyclohexanol occurs faster than cyclohexane

carboxylic ester.

c) In IR spectrum of α-halocyclohexanone, the c = 0 streching frequency

is higher by 20 cm-1, if α-halogen is equatorial.

d) Camphor on LAH reduction mainly give isoborneol.

e) Compound I do not show acidic property.

Q2) Predict the product/s. Explain the mechanism & stereochemical principles

involved (any four) : [12]
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a)

b)

c)

d)

e)

Q3) Answer the following : [4]
a) Compound A with acid or base furnish either fused ring B or bridge

ring system C or both depending upon the ring size. Explain.
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A B

n = 4 65% -

n = 5 32% 14%

n = 6 - 76%

b) Write short note on (any two) : [8]
i) Limitations of Bredt’s  rule.

ii) I-strain.

iii) Transannular interactions.

SECTION - II

Q4) a) Predict the product/s & write the stereochemistry. Justify your answer

(any four) [12]

b) Construct a correlation diagram for 1,3,5-hexatrione to 1, 3-cyclo

hexadione & show on the basis of orbital symmetry thert. DIS rotatory

cyclisation is thermally allowed process. [4]



Q5) Answer the following questions :

a) A hexose C on catalytic reduction gives two hexahydric alcohal D & E.

Alcohal D can be obtained from D(+) Glucose. Identify C, D and E. [3]

b) Write 4C
1
 and 1C

4
 configuration in aldohexone. [3]

c) Predict the product/s in any two of the following : [6]

Q6) Answer any three of the following : [12]

a) Write short note on ‘Chiral Auxillary’.

b) Predict the product & write correct stereochemistry (any two).
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c) Explain the mechanism of following reaction and calculate enantiomeric

excass in following reaction.

d) Using Felkin rule, explain the formation of major product in following

reaction.
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  SECTION - I

Q1) a) Explain any three of the following : [9]

i) FMOC has susceptibility inverse to that of BOC.

ii) Non terminal alkenes can be converted to terminal alkenes by use

of hydroboration reaction.

iii) Oxo process is less successful with conjugated dienes.

iv) Ethyl ethylthiomethyl sulphoxide is used for synthesising 1,

4-dicarbonyl compounds.

b) Complete any two of the following conversions : [6]
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Q2) a) Predict the product explaining the mechanism of transition metal

complex (any three) : [9]

b) Discuss any two of the following : [6]

i) Use of Co
2
(CO)

8
 in Pausan Khand reaction.

ii) Use of chiral boranes to prepare optically active alcohols.

iii) Role of Na
2
Fe(CO)

4
 in organic synthesis.

Q3) a) Explain the steps involved in any one of the following domino reaction:

[5]

b) Explain the biomimetic approach to reterosynthesis to obtain any one

of the following compounds. [5]
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SECTION - II

Q4) Using retrosynthetic analysis, suggest a suitable method to synthesize

any three of the following : [12]

Q5) a) Give one reaction with reagent, for each synthon given below : [6]

b) Employing umpolung, carry out the following transformations (any two):

[6]

a b

dc



Q6) a) Give brief account of any one of the following : [4]

i) Use of microwave and ultrasonication in organic synthesis.

ii) Convergent synthesis vs linear synthesis.

b) Answer any four of the following : [12]

i) Carry out the following conversion using the reagents given

below. Arrange the reagents in proper order.

Reagents : C
2
H

5
I, S-Buli;                        H

3
O+; Δ,200°C.

ii) Discuss the steps involved in the synthesis of the following

peptide.

iii) Suggest the possible products.

������	��
 �



iv) Carry out the following conversion using organo borane

chemistry.

v) Carry out the following conversion.
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  SECTION - I

Q1) Answer any three of the following : [15]
a) What are the characteristics of an ideal antibiotic? Can penicillin be

termed as an ideal drug? What are strategies adopted to convert it to an
ideal antibiotic?

b) Give a brief commentary on the steps involved in protein synthesis.
Discuss how Tetracyclines and Aminoglycosides act as Antibiotics.

c) Explain the phenomenon of drug resistance, discuss the molecular
mechanisms involved. What are the strategies adopted to combat drug
resistance?

d) Give a brief commentary on discovery and development of
cephalosporins.

Q2) Answer any two of the following : [16]
a) Describe in brief biosynthesis of purines or pyrimidines and the drugs

used to inhibit these pathways utilized as anticancer drugs.
b) Discuss in brief the discovery and development of Quinolone antibiotics

clearly explaining the benefits exhibited by the current fluoroquinolones.

Discuss their mechanism of action.

c) Explain in brief depression & convulsions. What happens in these
CNS disorders? How do drugs rectify these disorders; discuss with

proper examples.
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Q3) Discuss in brief any three of the following : [9]

a) Analgesics. b) Sedatives.

c) Drug Resistance. d) Viral Life Cycle.

SECTION - II

Q4) Answer any three of the following : [18]
a) How does the endocrine system maintain homeostasis? Explain the

role of Estrogen, prolactin, somatostatin, and Aldosterone.

b) Explain the mechanism of Pain and Inflammation. Discuss how

Aspirin, Morphine and Ibuprofen exhibit their effect.

c) Discuss the management of the following :

i) Hypertension.

ii) Congestive Heart Failure.

iii) Myocardial Infarction.

d) Explain the life cycle of plasmodium. Discuss the various strategies to

control and treat malaria.

Q5) Answer any two of the following : [10]
a) Explain in brief antimitotics and Intercalators used in cancer

chemotherapy.

b) Describe in brief common GIT disorders. What are the common

strategies adopted to treat them.

c) How do the following group of drugs affect CVS.

i) Ionotropics.

ii) Thrombolytics.

iii) ACE-Inhibitors.

Q6) Discuss the mode of action and uses of the following drugs (any four): [12]
a) Glipizide. b) Metformin.

c) Retonovir. d) Rifampicin

e) Erythromycin. f) Chlorambucil.
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  SECTION - I

Q1) Answer any two of the following : [14]
a) What are recombinant vaccines? How they differ from conventional

vaccines?

b) What is protein engineering? Name at least two products produced by

protein modification used as drug and their application.

c) Comment on any two :

i) Antisense technology.

ii) Transgenic plants in vaccine production.

iii) Animal pharming.

Q2) Answer any two : [12]
a) What is median and mode? State their use. Compute the same for the

below given data

1.8, 2.3, 2.6, 1.6, 1.8, 2.5, 1.8, 2.9, 3.1, 2.7.

b) Probability that a certain type of seed of a crop germinates is 0.8. out

of 6 such seeds sown. Find the probability that

i) all will germinate.

ii) only four will germinate.

iii) atleast one germinate

�����������������



c) Define correlation between 2 variables. State the 2 types. Find the

same for the data given below.

Hight of sons 62 60 68 70 69 65 67 69 71 65

Hight of fathers 60 59 67 68 63 63 65 66 70 65

in inches

Q3) Answer any two of the following : [14]

a) Discuss the functions of membrane bound receptor superfamilies and

explain the steps involved in signal transduction pathways.

b) Draw a neat diagram of cell membrane and depict the role of membrane

lipids and proteins.

c) Discuss the receptor theories of Drug Action and explain the important

features of each theory.

SECTION - II

Q4) Answer any three of the following : [21]

a) What are the benifits of solid phase synthesis over routine synthesis.

How is this utilized in constructing libraries for drug discovery and

development. Explain with examples.

b) Discuss the development of Hansch analysis for correlating biological

activities with neumerical descriptors. What is the need of s ‘t’ & ‘F’

tests in this correlation.

c) Explain in brief the following :

i) Systematic search.

ii) Ab-initio methods.

iii) Molecular mechanics force field.

d) You are assigned a project to design novel anti HIV drugs. With the

current level of knowledge how would you approach and arrive to

your target. Justify and explain you approach.

������	��
 �



Q5) Answer any two of the following : [10]

a) What is a prodrug? Explain in brief the chemistry and biology of

prodrug design and its eventual benifits.

b) How is Free Wilson approach different from Hansch approach? Explain

how it is used in drug development. Discuss the steps involved.

c) Give a brief account of :

i) DOCKING.

ii) Inside out & outside in methods.

Q6) Discuss in brief the following (any three) : [9]

a) COMFA and COMISIA.

b) Craigs plot and its application.

c) Conformational search methods.

d) Virtual screening.
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Total No. of Questions : 6] [Total No. of Pages : 2

[4025] - 324

 M.Sc. (Sem. III)

BIOCHEMISTRY

 BCH - 375 : Nutrition and Clinical Nutrition

(2004 & 2008 Pattern)
Time : 3 Hours] [Max. Marks : 80

Instructions to the candidates:

1) All questions are compulsory.

2) Figures to the right side indicate full marks.

3) Answers to the two sections should be written in the separate answer books.
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SECTION - I

Q1) Answer any three of the following: [15]

a) Explain the methods of determining protein quality.

b) Describe various factors that affect protein metabolism.

c) Write a short note on food toxins.

d) What is BMR? Explain the factors affecting it.

Q2) Answer any three of the following : [15]

a) Explain the classification of dietary lipids and their sources.

b) Describe in detail conditional nutritional disorders of diabetes.

c) Describe in detail the deficiency disorders of vitamin A and ascorbic

acid and give thier biochemical basis of causation.

d) Explain in detail the physiological functions of lipids.

Q3) Write short notes on (any two) : [10]

a) Disorders due to B-complex group of vitamins deficiency.

b) Allergy.

c) Anaemia.
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SECTION - II

Q4) Answer the following (any three) : [15]

a) What do you understand by the term neutral transquilizers? Give the

physiological action and adverse effects and precautions of

phenothiazone and resersine.

b) Write an account on malnutrition and infection.

c) Describe acidic and alkaline foods.

d) Explain the effects of fermentation and irradiation on food quality.

Q5) Answer the following (any three) : [15]

a) What are dietary fibers? Explain their chemistry and give their beneficial

and harmful effects.

b) Describe in detail the digestion and absorption of proteins.

c) Explain the effects of cooking on proteins, fats, carbohydrates and

vitamins.

d) Explain in detail infant nutrition.

Q6) Write short notes on (any two) : [10]

a) Adverse effects of alcohol and tobacco.

b) Cholesterol metabolism.

c) Inborn errors of metabolism.
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SECTION - I

Q1) Attempt any three of the following : [15]

a) Explain the nature of ABX and A3 type of nmr spectra and deduce the

situations when ABX spectrum is reduced to A
3
.

b) Define chemical shift in nmr. Explain the factors affecting it.

c) Write a note on : FT nmr.

d) What is the experimental set up used in the nuclear magnetic resonance

spectroscopy? Explain with a suitable diagram.

e) Discuss the applications of nqr with suitable examples.

Q2) Attempt any three of the following : [15]

a) Explain the terms zero field splitting, Kramer’s degeneracy and

hyperfine coupling constant involved in esr spectroscopy.

b) Describe the instrumentation used in esr spectroscopy and explain the

working of a Klystron.

c) What is the principle of photoacoustic spectroscopy? How it is useful

in the study of gases and condensed systems?

d) What is g-value? Explain the factors affecting g-values.

e) Define and explain the following terms related to esr spectroscopy.

i) Spin Hamiltonian.

ii) Spin densities.

Q3) Solve any two of the following : [10]

a) Predict the number of signals with relative intensities in the low

resolution nmr spectra of the following isomers.

i) CH
3
CH

2
CH

2
OH and (CH

3
)

2
CHOH

ii) CH3CH2OH and CH3 – O – CH3

iii)
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b) Calculate the Frequency required to excite a proton from m
1
 = 1/2 to

m
1
 = – 

2
1

[Given : gN = 5.585, Magnetic field applied = 1.8T].

c) Predict the nature of esr spectra of 14NH3 and 15NH3.

Given : 14N, I = 1, A = 20G (for 14N–H)
15N, I = ½, A = 6G (for 15N–H)
1H, I = ½.

 SECTION - II

Q4) Attempt any three of the following : [15]

a) Discuss an XRD method for investigating the internal structure of

crystals.

b) Draw a neat labelled diagram of an x-ray powder camera. When does

it satisfy the condition 1° equal to 1 mm?

c) Write an equation for the structure factor ‘F
hkl

’ for j atoms in a unit cell

and the electron density distribution within a crystal and explain the

terms involved therein.

d) Explain how electron diffraction technique is more advantageous than

x-ray diffraction.

e) Draw and explain with a neat labelled diagram of the experimental

arrangement for the study of diffraction of gases.

Q5) Attempt any three of the following : [15]

a) Give the differences between x-ray diffraction and neutron diffraction

techniques.

b) Discuss the applications of neutron diffraction technique.

c) Derive the equation to calculate the susceptibility of a liquid sample

relative to a liquid reference.

d) Discuss the advantages and disadvantages of non-uniform field method.

e) Describe the Gouy method to determine χ
g
.
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Q6) Attempt any two of the following : [10]

a) Calculate the mass and volume paramagnetic susceptibilities of a

complex salt with three unpaired electrons at 27°C.

Given : Molar mass = 127 gms, density = 1.72 gm cm–3.

b) Calculate the molar diamagnetic susceptibility of ethylene diamine.

Given : χ
A
 of C = – 6.00 × 10–6 cgs/g.atom,

χA of H = – 2.93 × 10–6 cgs/g.atom and

χ
A 

of N(open chain) = – 5.57 × 10–6 cgs/g.atom.

c) X-rays of wavelength 1.539 Å are used to calculate the spacing of

(211) planes in aluminium. The Bragg angle for first order reflection is

22.4°. What is the size and volume of the aluminium crystal?
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SECTION - I

Q1) Attempt any three of the following : [15]

a) What is Gibbs monolayer? Show that in dilute solutions the monolayer
obeys the equation of state of a two-dimensional ideal gas.

b) What is detergency? Explain the role of micelle in detergent action.

c) Starting with chemical potential, derive the equation for isosteric heat
of adsorption.

d) Discuss briefly the localized bond approach for chemical adsorption.

e) Write B.E.T. equation. Explain the terms involved in it. State its
limitations.

Q2) Attempt any three of the following : [15]

a) How is the surface area of a solid determined by Harkins-Java equation?

b) Discuss the capillary condensation theory to explain the phenomenon
of hysteresis.

c) Explain heterogeneous catalysis with the help of geometrical theory.

d) State at least three catalysts with the reactions for heterogeneous catalysis.
What is the method for naming catalysts?

e) Explain how zeolites are used as molecular sieves.

Q3) Solve any two of the following : [10]

a) The following table gives the volume of nitrogen (reduced to 0°C and
1 bar) adsorbed per gram of active carbon at 0°C at a series of pressures.

P/Pa 524 1731 3058 4534 7497

V/cm3g–1 0.987 3.04 5.08 7.04 10.31

Plot the data according to the Langmuir isotherm and determine the
constants.

b) An insoluble compound X spreads on water to give a gaseous type
film at low concentrations. When 10–7g of X is added to 200 cm2

surface, the surface tension at 25°C is lowered by 0.20 dyne cm-1.

Calculate the molecular weight of X.
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c) At 21°C, surface tensions of aqueous solutions of C
6
H

5
CH

2
CH

2
COOH

vs solute molality are

m/(mmol/kg) 11.66 15.66 19.99 27.40 40.8

r/(dyne/cm) 61.3 59.2 56.1 52.5 47.2

Find Γ  for a solution with 20 m mol of solute per kilogram of water.

 SECTION - II

Q4) Attempt any three of the following : [15]

a) Describe Eley and Evans thought experiment to study the various

aspects of the ion-dipole interactions.

b) Discuss the postulates of Debye-Huckel theory. Write the expression

for activity coefficient. When the ion is considered as a point charge,

explain the terms involved in it.

c) Derive the Einstein relation between the absolute mobility and diffusion

coefficient.

d) What is exchange current density? How is the concept understood

using Butler-Volmer equation?

e) Derive the total equation from the Butler-Volmer equation.

Q5) Attempt any three of the following : [15]

a) What is electrical double layer? How is it formed at electrode - electrolyte

interface? Describe Helmholtz model for it.

b) Explain the terms :

i) Galvani potential. ii) Outer potential.

iii) Surface potential. iv) Electrochemical potential.

c) What are electron sink and electron source area?  Describe the local cell

theory of corrosion.

d) What are fuel cells? Describe any one fuel cell.

e) Give mechanisms of the following electrochemical conversions

i) benzene to aniline

ii) phenol to benzene
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Q6) Solve any two of the following : [10]

a) Calculate the value of thickness of ionic atmosphere at 300 K in 0.01

molar of NaBr solution (given : dielectric constant of water = 78.54).

b) If the total constants a and b have values 1.54 V and 0.119 V respectively

for the reduction of hydrogen ion at lead cathod, calculate the transfer

coefficient (α ) and the exchange current density at 300 K.

c) The following reaction may be made to operate in fuel cell at 298 K.

CH
4
 + 2O

2
 → CO

2
(g) + 2H

2
O(l)

ΔH300 = – 890.4 kJ mol-1, ΔG300 = – 818.0 kJmol-1

Calculate

i) The number of electrons transfered over all in cell reaction.

ii) The reversible emf of the cell at 300 K.

iii) Maximum efficiency of the cell.
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SECTION - I

Q1) Attempt any four of the following : [20]
a) Compare RNA and DNA.
b) Compare animal cell and plant cell.
c) Write a note on reverse osmosis and Donnan membrane equilibrium.
d) Deduce Hender sons equation.

e) Prove that R
mp

 = l
N ×
3

2
.

f) Explain the factors affecting enzyme activity.

Q2) Attempt any four of the following : [20]

a) Distinguish between primary, secondary and tertiary proteins.

b) Discuss hydrophobic interactions. What are amphipathic groups?

c) Explain the term membrane potential.

d) Write a note on applications of dialysis.

e) How is muscle contraction controlled by Ca++ concentration involving
tropomin-tropomyosin complex?

f) Explain the importance of phospho anhydride bonds in energy
metabolism by the ATP molecule.

SECTION - II

Q3) Attempt any four of the following : [20]

a) Using the unit membrane model, explain the structure of the cell
membrane.

b) Enlist five important functions of a cell membrane.
c) Define the terms :

i) axolemma. ii) synapse.
iii) action potential. iv) all and none law and
v) impulse.

d) Discuss briefly the factors affecting enzyme activity.
e) What is enzyme inhibition? Explain competitive inhibition.

f) Briefly discuss the methods for determining the shapes and sizes of

biopolymer particles.
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Q4) Attempt any four of the following : [20]

a) Describe the viscosity method to determine the molecular weight of

biopolymers.

b) How is the molecular weight of a protein determined by gel

electrophoresis?

c) Write a note on rotational diffusion of molecules.

d) Discuss the theory of optical rotary dispersion.

e) Differentiate between micelles and bilayers with respect to their structure

and function.

f) Explain membrane equilibrium with the help of one example.
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Total No. of Questions : 6] [Total No. of Pages : 4

[4025] - 408
 M.Sc. (Sem. - IV)

ORGANIC CHEMISTRY
 CH - 450 : Chemistry of Natural Products

(New Course) (2008 Pattern)
Time : 3 Hours] [Max. Marks : 80
Instructions to the candidates:

1) All questions are compulsory.
2) Figures to the right indicate full marks.
3) Answers to the two sections should be written in separate answer books.

����

SECTION - I

Q1) Outline the steps involved in the following synthetic sequences. Indicate
the reagents used and discuss the mechanism and stereochemistry involved

(any four). [16]

a)

b)

c)

d)

e)

������



Q2) Answer any three of the following : [12]

a) Give the evidence to show the presence of pyrroloquinoline ring in

hydroxy camptothecein.

b) Give evidences to establish the presence of a substituted furan ring and

an α, β-unsaturated carboxyl group in Hardwickiic acid.

c) Give evidences to establish the relative stereochemistry of the four

possible isomers of deoxy podophyllotoxin.

d) Using spectral methods explain the presence of

i) quinoline ring conjugated to pyridone ring.

ii) lactone ring and

iii) Ar CH
2
–N–CO– group in

|

Camtothecin

Q3) a) Following is the partial synthesis of a natural product by morietal. Place

the reagents at the appropriate positions and explain the steps. [6]

b) Discuss the retrosynthetic analysis of strychnine. Explain the strategic

reactions involved in the synthesis of strychnine. [6]
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SECTION - II

Q4) a) Explain the importance of phenolic oxidative coupling in biosynthesis

of natural products with two examples. [4]

b) Suggest biogenetic scheme for any three of the following : [12]

iii) Tryptophan

iv) Geranylgeranylpyrophosphate

Q5) Write the steps involved in any two of the following biogenetic conversions.

[12]

a) Squalene monoepoxide

b)

c)

���������	 




Q6) a) Write all steps in any one of the following biogenetic conversions.[5]

i)

ii)

b) Explain what is NIH shift with one example. [2]

c) Write all steps in the following biosynthetic sequence. [5]

Squalene

Indicate the position of label in each step and in the final product.
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