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

[3923]-320
M.Sc. (Sem. - III)
BIOCHEMISTRY

BCH-371 : Medical Biochemistry and Immunology
(Old & New)

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, separate answer books.

SECTION - I

(Medical Biochemistry)

Q1) Answer any three of the following : [3 × 5 = 15]

a) Explain the cascade mechanism involved in the intrinsic pathway of
apoptosis after release of Cytochrome C from mitochondria.

b) Discuss the mechanism of action of antibiotics like tetracyclin and
erythromycin at the molecular level.

c) Elaborate the mechanism that leads to the activation of the zymogen
fibrinogen to fibrin.

d) "Mutant hemoglobins helped in the study of structure-function
relationships in proteins". Explain the above statement by quoting suitable
example.

Q2) Answer any three of the following : [3 × 5 = 15]

a) What is the normal composition of cerebrospinal fluid? How is
cerebrospinal fluid useful in diagnosis of diseases?

b) Explain the mechanism involved in induction of carcinogenesis by
chemical carcinogens.

c) Discuss the significance of hydrolytic enzymes of lysosomes in human
Physiology.

d) What is the normal level of Cholesterol in blood? Explain how
hypercholesterolemia is a causative factor for cardiovascular Problems.
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Q3) Answer any two of the following : [2 × 5 = 10]

a) Fibronectins.

b) Hallucinogens.

c) Fibrinolysis.

SECTION - II

(Immunology)

Q4) Answer any three of the following : [3 × 5 = 15]

a) Compare the complement activation events of the classical pathway with
those of alternate pathway.

b) What are natural killer cells? What role do they play in the defense of the
body?

c) What are the useful properties of hybridomas? How are they developed.

d) Why are antibodies termed Immunoglobins? List out the different class
of Immunoglobulins and write a note on their functions in the body.

Q5) Answer any three of the following : [3 × 5 = 15]

a) List out the four major types of hypersensitivity reactions and discuss
their features.

b) Explain the principle, procedure and applications of ELISA technique.

c) What are Immunodeficiency diseases? Discuss the features of one such
disease.

d) How do vaccines work? Why we cannot have vaccines for each and
every disease?

Q6) Answer any two of the following : [2 × 5 = 10]

a) Rocket Immunoelectrophoresis.

b) Blood group substances.

c) Phagocytosis.
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Total No. of Questions : 9] [Total No. of Pages : 3

[3923] - 321
M.Sc.

BIOCHEMISTRY
BCH-372 : Signal Transduction Pathways (Old & New)

Membrane Biochemistry and Specialized Tissues (Old)
(Sem. - III)

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) Figures to the right side indicate full marks.

4) Candidates of old course should attempt Membrane Biochemistry as Section
I and Section I (Signal Transduction Pathways) of new course as Section II
(Specialised Tissues) of old course.

SECTION - I

Q1) Answer any two of the following : [10]

a) How Ca + +, tropomyosin and troponin regulate the interaction between
actin and myosin?

b) Explain the mechanism of generation of action potential.

c) Explain in detail the biochemistry of retina.

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

a) Write an account of on neural plasticity learning.

b) Describe in detail the effects of neurotoxins on the nervous system.

c) Explain in detail the molecular structure of sodium channels and give
their role.

d) Describe in detail the biochemistry of hearing.

Q3) Write short notes on any three of the following : [15]

a) Colinergic receptors.

b) Cell motility.

c) Physiology of gustation.

d) Neurotransmitters.
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SECTION - II

Q4) Answer any one of the following : [10]

a) Explain in detail  how coordination between nervous and endocrine
systems is brought about.

b) What are neurotransmitters? Describe in detail the metabolism of
neurotransmitters.

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

a) How is action potential generated and propagated.

b) Explain in detail the chemical composition of brain.

c) Describe in detail the structure and function of synapse.

d) Describe the carbohydrate and lipid metabolism in brain.

Q6) Write short notes on (any three) : [15]

a) Zinc fingers.

b) EEG patterns.

c) Neuropeptides.

d) CSF and its significance.

SECTION - I

(Membrane Biochemistry) (Old)

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

a) Describe Singer- Nicholson's fluid mosaic model of membrane structure.

b) Explain how mitochondrial proteins are imported.

c) Describe in detail protein targeting.

d) Describe how the transport of solute across the membrane is checked?
Explain with suitable example.

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

a) Discuss in detail the chemiosmotic hypothesis of mitchell.

b) Write short note on membrane glycosylation.

c) Explain in detail ATP/ADP exchanger.

d) Describe phospho-transferase system.
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Q3) Write short notes on (any two) : [10]

a) Flip - flop.

b) Osmoregulation.

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

[3923] - 322
M.Sc.

BIOCHEMISTRY
BCH-373 : Recent Trends in Biochemistry & Toxicology

(Old & New) (Sem. - III)
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) Figures to the right indicate full marks.

SECTION - I

(Recent Trends in Biochemistry)

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

a) Explain the pathway in protein folding mechanism.

b) Describe conformational analysis of peptide bond? What is the
contribution of Ramchandran’s plot to it.

c) Describe the instrumentation of CD spectrometer.

d) Explain biological applications of ESR.

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

a) Give an account on GC-MS technique.

b) Nuclear Magnetic Resonance phenomena.

c) Applications of Fluorescence in biochemical studies.

d) Patenting of biological inventions.

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

a) Various types of protein motifs.

b) Biosensors based on immunochemical reactions and its applications.

c) MALDI and its significance.
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SECTION - II

(Toxicology)

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

a) Explain the mechanism of cell injury caused by toxicant .

b) What do you understand the terms acute toxicity and chronic toxicity?
How are they evaluated?

c) Explain how teratogenic potential of chemical is screened?

d) Discuss the biochemical reactions involved in benzene biotransformation.

e) How soil and water pollutants are degraded?

f) Explain the mechanism of xenobiotic metabolism catalized by glutathione
S-transferase.

g) What are the toxic effects caused by SO2 and O3?

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

a) Biologic diversity is responsible for selutine toxicity. Justify.

b) Explain the factors that influence the metal toxicity.

c) Discuss with examples the antagonistic effects.

d) What are the toxic effects caused by DDT? Explain the mechanism of
toxic effects caused by DDT.

e) Give the composition of snake venom.

Q6) Give the pathogenesis and clinical manifestations of any two : [10]

a) Delayed neurotoxicity due to organophosphrous insecticides.

b) Chronic pulmonary obstructive disease by cadmium exposure.

c) Pink disease due to mercury.

d) Hypolension and shock by snake venom.
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Total No. of Questions : 6] [Total No. of Pages : 2

[3923]-333
M.Sc. (Sem. - III)

DRUG CHEMISTRY
CH-363 : Drug Development

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

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

SECTION - I

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

a) What is continuous culture? Differentiate between a chemostat and
turbidostat.

b) Name the different parts of fermetor and explain any two in detail.

c) Comment on any two methods of strain improvement of a bacterium
used in fermentation.

d) Why effluent from pharmaceutical or any industrial fermentation process
is to be treated before disposal?

e) Which factors are to be considered before selecting the raw material  to
be used for preparing medium for fermentation.

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

a) Diagrammatically explain the development of immune response cells
from pluripotent bone marrow stem cell.

b) Explain classical or alternative complement activation pathway.

c) Explain intrinsic and extrinsic properties of immunogen.

d) Name five cytokines and their significance in immune response.

e) Comment on the role of Tc and NK cells.

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

a) Discuss in brief the various sources of drugs. How are drug molecular
obtained from these sources. Explain.

b) Hypertension is a very common cardiovascular disorder observed in
many people. How would you start a drug discovery program to discover
novel antihypertensive agent? Discuss and justify your approach.

P815
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c) Give a brief account of the function performed by the following in a
pharma industry.
i) R&D
ii) Industrial Hygiene and Safety
iii) QA.

SECTION - II

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

a) Explain in brief pharmacokinetics of drug action. Discuss the factors
responsible for the absorption of a drug and its bioavailability in different
organs, what strategies could be applied to increase bioavailability and
Etyz?

b) Discuss in brief :
i) When is an NCE allowed to enter clinical trials?
ii) What is the role of FDA and Institutional Review Board in clinical

trials?
iii) What is the difference between Phase II and Phase III? Explain.

c) Explain the concept of Intellectual Property rights? What are the benefits
of patenting a NCE? Discuss in brief the components of an patent
application like claims, prior art, embodiments etc.

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

a) Explain the following terms and their significance.
i) LD

50
ii) Carcinogenicity iii) Mutagenicity

iv) Genotoxicity v) Hepatotoxic vi) Nephrotoxic.

b) Discuss in brief how chemical and biological development of a lead
compound is carried out. Explain with examples.

c) Compare and contrast the various dosage form interms of their benefits
and shortcomings.

d) Discuss in brief the following
i) Drugs from natural sources.
ii) Drug Targets.

Q6) Explain any two of the following : [8]

a) Pharmacological assays.

b) Process Development of a synthetic process.

c) Ayurveda.

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

[3923]-333
M.Sc. (Sem. - III)

DRUG CHEMISTRY
CH-363 : Drug Development

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

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

SECTION - I

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

i) The process of removal of toxic waste from industrial fermentation
waste.

ii) Maintaining industrially useful strain of organism.

b) What is antimicrobial assay? How is it performed.
c) What do you mean by batch, fed batch and continuous  culture?  Which

mode is preferred for secondary metabolite production? Why?
d) Discuss:

i) Designing fermentation media.
ii) Role of baffles and agitators in fermentation vessel.

Q2) Answer any four of the following : [16]
a) What leads to autoimmune diseases? Give any two examples of

autoimmune diseases.
b) What are Chemokines and Cytokines? Explain the role of IL-8, IL-4,

IL-5 and INFα  in destryoing invading foreing substance.
c) What is an antigen? What properties a substance should have to be an

antigen?
d) Explain the role of NK cells and T cells.
e) Give a commentary on Immunoelectrophoresis and Radioimmunoassay.

Q3) Answer any three of the following : [9]
a) Explain Clonal Selection Theory.
b) Discuss the role of Ayurveda in Future drug development.
c) Explain the role of QA&QC in Pharma Industry.
d) Characteristics of an Goal drug.

P815
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SECTION - II

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

a) What is Bioavailability? Explain how it depends on dosage form? What
are the strategies to improve Bioavailability.

b) Explain the following terms:
i) Pharmacophore
ii) Therapeutic window
iii) First pass effect
iv) Partial agonist
v) GLP

c) Cinnamon (Dalchini) is known in folklore to lower the blood triglyceride
and cholesterol level in humans. How would you approach towards
discovering a drug from Cinnamon for lowering Blood cholesterol levels.

d) What is the need of toxicological evaluation of drugs? Discuss the major
tests performed and their implications.

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

a) What is a patent? What are the essential requirements of patentability?
Discuss the matter claims and process claims in an patent application.

b) Discuss the aims and objectives of  the four phases of clinical trials.
Explain how are clinical trials conducted?

c) Describe the steps involved in drug action after an oral drug is
administered? What are the various drug targets?

d) Give a brief account of phases of chemical development of a drug in the
industry. Discuss the issues involved in scale up and process
development.

Q6) Answer any two of the following : [7]

a) Give a brief account of testing drugs invitro and invivo.

b) Discuss the strategies toward developing a lead compound.

c) Routes of drug administration.
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Total No. of Questions : 6] [Total No. of Pages : 3

[3923]-401
M.Sc.

PHYSICAL CHEMISTRY
CH-410 : Molecular Structure and Spectroscopy (New)

(Sem. - IV) (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) Use of logarithmic tables/calculator is allowed.
4) Neat diagrams must be drawn wherever necessary.
5) Figures to the right side indicate full marks.

Physico-Chemical Constants

1. Avogadro Number N = 6.022 × 1023mol–1

2. Boltzmann Constant k = 1.38 × 10–16 erg K–1 molecule–1

= 1.38 × 10–23 J K–1 molecule–1

3. Planck Constant h = 6.626 × 10–27 erg s
= 6.626 × 10–34 J s

4. Electronic Charge e = 4.803 × 10–10 esu
= 1.602 × 10–19 C

5. 1 eV = 23.06 k cal mol–1

= 1.602 × 10–12 erg
= 1.602 × 10–19 J
= 8065.5 cm–1

6. Gas Constant R = 8.314 × 107 ergK–1 mol–1

= 8.314 J K–1 mol–1

= 1.987 cal K–1 mol–1

7. Faraday Constant F = 96487 C equiv–1

8. Speed of light c = 2.997 × 1010 cm s–1

= 2.997 × 108 m s–1

9. 1 cal = 4.184 × 107 erg
= 4.184 J

10. 1 amu = 1.673 × 10–27 kg

11. Bohr magneton βe = –9.274 × 10–24 J T–1

12. Nuclear magneton βn = 5.051 × 10–27 J T–1

13. Mass of an electron me = 9.11 × 10–31 kg

P817

P.T.O.



�

SECTION - I

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

a) What is the need of reference for recording high resolution nmr? Explain
the advantages of TMS.

b) Discuss the quantum mechanical theory of nmr.

c) Explain the terms in nmr.

i) Spin- spin relaxation              ii)   Chemical shift scale

iii) Precessional Frequency        iv)   Coupling constant.

d) Write a note on : 13C nmr spectroscopy.

e) Explain the concepts of electric field gradient and quadrupole coupling
constant in nqr spectroscopy.

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

a) Describe the instrumentation used in esr spectroscopy with a suitable
diagram.

b) What is g-value? Explain the factors affecting it.

c) How many esr lines are expected in the esr spectra of anthracene anion?
Explain.

d) Write the Mc connell relation. Explain the terms involved in it, and discuss
its applications.

e) Explain the technique of PAS with a suitable diagram.

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

a) α, β and γ positions in anthracene anion exhibit hyperfine splitting
constants 2.7 mT, 5.3 mT and 1.5 mT respectively in the esr spectrum.
Calculate the spin density at these sites. [Given: Q = 2.25 mT]

b) Calculate the frequency separation of the nuclear spin states in 13C nucleus
with a magnetic field 14.4 T, the magnetogyric ratio being 6.73×107 T-1S-1.

[Given : I = ½ for 13C]

c) Compare the number of lines in esr of radicals 
.
XH

2 
and 

 

.
XD

2
 , 

.
X has

spin 2
5 .
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SECTION - II

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

a) How can powder diffraction pattern be used in the study of crystal
structure?

b) How can a primitive cubic system be identified on the basis of systematic
absences in diffraction patterns?

c) Define the terms : i)    Scattering factor ii)    Structure factor and

iii)   X - ray diffraction.

d) Discuss the applications of the electron diffraction technique.

e) Explain the principle of electron diffraction technique. State its limitations.

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

a) Derive the Wierl equation used in electron diffraction technique.

b) Describe with a neat labelled diagram, the experimental set-up of neutron
diffraction technique.

c) Discuss any two types of magnetic bodies.

d) Define and explain the terms magnetic susceptibility per unit volume and
specific susceptibility.

e) Derive the expression for the determination of gram susceptibility (χ
g
) in

a uniform field method.

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

a) The gram susceptibility of a compound is 9.28 × 10– 6 cgs unit at 25oC.
Find the susceptibility at 303 K.

b) Find the molar diamagnetic susceptibility of the oxalate dianion.

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

    χA of O2 (carboxylate) = –7.95 × 10– 6 cgs / g.atom.

c) The mass and density of an atom are 63.5 and 8.94 g cm-3 respectively.
The atom has FCC structure. Calculate the radius of the atom.

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

[3923] - 402
M.Sc.

PHYSICAL CHEMISTRY
CH-411 : Surface and Electrochemistry (New)

(2008 Pattern) (Sem. - IV)
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 logarithmic table/calculator is allowed.

Physico-Chemical Constants

1. Avogadro Number N = 6.022 × 1023mol–1

2. Boltzmann Constant k = 1.38 × 10–16 erg K–1 molecule–1

= 1.38 × 10–23 J K–1 molecule–1

3. Planck Constant h = 6.626 × 10–27 erg s
= 6.626 × 10–34 J s

4. Electronic Charge e = 4.803 × 10–10 esu
= 1.602 × 10–19 C

5. 1 eV = 23.06 k cal mol–1

= 1.602 × 10–12 erg
= 1.602 × 10–19 J
= 8065.5 cm–1

6. Gas Constant R = 8.314 × 107 ergK–1 mol–1

= 8.314 J K–1 mol–1

= 1.987 cal K–1 mol–1

7. Faraday Constant F = 96487 C equiv–1

8. Speed of light c = 2.997 × 1010 cm s–1

= 2.997 × 108 m s–1

9. 1 cal = 4.184 × 107 erg
= 4.184 J

10. 1 amu = 1.673 × 10–27 kg

11. Bohr magneton βe = –9.274 × 10–24 J T–1

12. Nuclear magneton βn = 5.051 × 10–27 JT–1

13. Mass of an electron me = 9.11 × 10–31 kg
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SECTION - I

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

a) What is surface excess? Give one method of its determination.

b) How is flotation technique used to separate minerals in ores in mining
industry?

c) Derive the equation of the energy of adsorption.

d) Describe the volumetric method for measurement of adsorption.

e) Give a critical comparison of the various multilayer models.

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

a) What is a condensed film? Give its equation. How is the ‘concept’ used
to determine the surface area of a solid?

b) Explain the phenomenon of hysteresis with the help of Zsigmondy’s
theory.

c) Discuss ‘chemical approach’ to explain the phenomenon of heterogeneous
catalysis.

d) Write a note on heterohomogeneous catalysis.

e) Explain the disposal of ‘radioactive waste’ using zeolites.

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

a) Calculate the surface area of a catalyst that adsorbs 103 cm3 of nitrogen
(calculated at 1.013 bar and 0oC) per gram in order to form a monolayer.
The adsorption is measured at –195oC and the effective area occupied
by a nitrogen molecule on the surface is 16.2 × 10–20 m2 at this
temperature.

b) For H
2
 adsorbed on W powder the following data were found :

θ 0.005 0.005 0.10 0.10 0.10

p/torr 0.0007 0.03 8 23 50

t/oC 500 600 500 600 700

Where t is the Celsius temperature and p is the H2 pressure in equilibrium
with the tungsten at fractional surface coverage, θ. For θ = 0.005, find

the average aHΔ  over the range 500 oC to 600 oC.
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c) The surface tensions of dilute solutions of phenol in water at 30 oC were :

wt % phenol 0.024 0.047  0.118 0.471

γ, dyne cm–1 72.6 72.2  71.3 66.5

Calculate Γ  from the Gibbs isotherm for a 0.1% solution.

SECTION - II

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

a) Derive the expression for the enthalpy of solvation using Bernal-Foulter
model.

b) Explain the terms i) diffusion ii) conduction iii) hydrodynamic flow and
state Ficks First law of steady state diffusion, explain the terms involved
in it.

c) Derive the extended Debye-Huckel equation applicable for appreciable
concentration.

d) Write the Butter-Volmer equation and explain the terms involved in it.

e) Describe the stern theory of electrical double layer.

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

a) Describe the various types of potentials contributing to total potential
across electrode-electrolyte interface.

b) Discuss the Wagner-Traud theory for corrosion of ultrapure metals.

c) Describe with neat labelled diagram H2–O2 fuel cell.

d) Write a short note on electro synthesis.

e) With suitable example describe secondary cell.

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

a) Calculate Zeta potential in Helmholtz layer in a solution having dielectric
const. 78, ionic charge density 1015 esV and the separation between
Helmholtz layers is 10–5 cm.

b) Calculate the ionic strength of a mixture of 50 ml 0.1 N ZnCl2 and 50 ml
0.2 N NH4Cl.

c) Under potential gradient of 0.05 V cm–1, the drift velocity of ion is
2 × 10–5 cm/s. Find absolute mobility and conventional mobility of ion.

���
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Total No. of Questions : 4] [Total No. of Pages : 3

[3923] - 403
M.Sc.

PHYSICAL CHEMISTRY
CH-414 : Biophysical Chemistry and Related Techniques (New)

(Optional) (2008 Pattern) (Sem. - IV)
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 SIDE indicate FULL marks.
4) Use of logarithmic table/calculator is ALLOWED.
5) Neat diagrams must be drawn WHEREVER necessary.

Physico-Chemical Constants

1. Avogadro Number N = 6.022 × 1023mol–1

2. Boltzmann Constant k = 1.38 × 10–16 erg K–1 molecule–1

= 1.38 × 10–23 J K–1 molecule–1

3. Planck Constant h = 6.626 × 10–27 erg s
= 6.626 × 10–34 J s

4. Electronic Charge e = 4.803 × 10–10 esu
= 1.602 × 10–19 C

5. 1 eV = 23.06 k cal mol–1

= 1.602 × 10–12 erg
= 1.602 × 10–19 J
= 8065.5 cm–1

6. Gas Constant R = 8.314 × 107 ergK–1 mol–1

= 8.314 J K–1 mol–1

= 1.987 cal K–1 mol–1

7. Faraday Constant F = 96487 C equiv–1

8. Speed of light c = 2.997 × 1010 cm s–1

= 2.997 × 108 m s–1

9. 1 cal = 4.184 × 107 erg
= 4.184 J

10. 1 amu = 1.673 × 10–27 kg

11. Bohr magneton βe = –9.274 × 10–24 J T–1

12. Nuclear magneton βn = 5.051 × 10–27 JT–1

13. Mass of an electron me = 9.11 × 10–31 kg
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SECTION - I

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

a) State the Loewy definition of the cell. Sketch and explain the structure of
mitochondria. State its functions.

b) Explain the Pauling-Corey concept of the structure of proteins.

c) Write a note on the functions of proteins.

d) Discuss the randomly coiled polymer chain model. Define – Rrms and
Rmp.

e) Calculate Rrms for a polymer having 260 monomer units and 500 nm
long.

f) Write a note  on Chaperones and protein folding.

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

a) Write a note on the blood buffering system.

b) Calculate the pH of a litre solution containing 5 cm3 5 M acetic acid and
5 ml 1 M sodium acetate (pKa = 4.75).

c) Explain the effect of directionality on the strength of a hydrogen bond.

d) Discuss the role of Caldesmon in smooth muscle contraction.

e) Write a note on phosphonhydride bond in ATP.

f) Explain the role of reverse osmosis in biology.

SECTION - II

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

a) Explain the structure of cell membrane on the basis of Fluid mosaic
model.

b) Discuss the mechanism of ion transport through cell membrane.

c) What is a nerve impulse? Explain the mechanism of conduction.

d) Derive Michaelis-Menton equation for enzyme catalysis.

e) Write a note on oscillatory reactions.

f) What are biopolymers? State their characteristics. How is the size of
bio-polymers determined by ultra-filtration method?

[3923]-403 - 2 -



�

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

a) Describe the sedimentation equilibrium method to determine the molecular
weight of a biopolymer.

b) What is electrophoresis? State its types. Explain any one in detail.

c) Explain the light scattering method for determining the molecular weight
of biopolymers.

d) Write a note on helix-cell transitions.

e) Explain the role of optical rotary dispersion forces involved in structural
stability.

f) Explain the biological significance of Donnan membrane phenomenon.

���
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Total No. of Questions : 5] [Total No. of Pages : 3

[3923] - 404
M.Sc.

PHYSICAL CHEMISTRY
CH-415 : Special Topics in Nuclear Radiation Chemistry

(2008 Pattern) (Sem. - IV) (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 SIDE indicate FULL marks.
4) Use of logarithmic table/calculator is ALLOWED.
5) Neat diagrams must be drawn WHEREVER necessary.

Physico-Chemical Constants

1. Avogadro Number N = 6.022 × 1023mol–1

2. Boltzmann Constant k = 1.38 × 10–16 erg K–1 molecule–1

= 1.38 × 10–23 J K–1 molecule–1

3. Planck Constant h = 6.626 × 10–27 erg s
= 6.626 × 10–34 J s

4. Electronic Charge e = 4.803 × 10–10 esu
= 1.602 × 10–19 C

5. 1 eV = 23.06 k cal mol–1

= 1.602 × 10–12 erg
= 1.602 × 10–19 J
= 8065.5 cm–1

6. Gas Constant R = 8.314 × 107 ergK–1 mol–1

= 8.314 J K–1 mol–1

= 1.987 cal K–1 mol–1

7. Faraday Constant F = 96487 C equiv–1

8. Speed of light c = 2.997 × 1010 cm s–1

= 2.997 × 108 m s–1

9. 1 cal = 4.184 × 107 erg
= 4.184 J

10. 1 amu = 1.673 × 10–27 kg

11. Bohr magneton βe = –9.274 × 10–24 J T–1

12. Nuclear magneton βn = 5.051 × 10–27 JT–1

13. Mass of an electron me = 9.11 × 10–31 kg
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SECTION - I

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

a) What are the desirable nuclear properties of indicator radionuclide for
diagnostic purposes? Explain the synthesis of I - 131 isotope.

b) Write a note on Positron Emission tomography. Which radionuclides
are used for this purpose?

c) Describe how radioactive liquid waste is categorised. Explain the various
methods for its management.

d) Explain the role of shielding in radioactive waste management. What are
the various materials used for shielding purposes?

e) Explain any one in-vitro method of analysis.

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

a) Explain the p-p chain reaction.

b) Define the terms : Planck era, GUT era, Premordial nucleosynthesis.

c) Explain with underlying principle-separation of lithium isotopes.

d) Give the method of separation for boron isotope.

e) Discuss the synthesis of B and Li in cosmos.

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

a) 99mTc activity was found to be 8300 cpm when extracted after 10 hours
of loading of 99 Mo in the generator. Find out the initial activity of loaded
Mo-99. Given : t½ of 99Mo = 66.6h and of 99mTc = 6.01h.

b) Find out the dose due to 100 μCi Cs - 137 source at a distance of 2.5
meters. Given : gamma energy of Cs - 137 is 0.67 MeV.

c) Find out the thickness of lead required to decrease a dose from
100 mGy/h to 20 mGy/h. Given : eμ = 0.211 b Z of Pb = 82 and A of
Pb = 207. Density of lead = 11.35 g/cm3.

SECTION - II

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

a) Discuss the radiolysis of saturated aliphatic hydrocarbons.

b) Explain the radiolysis of methyl alcohol.

c) In which experiments thin targets are required?

d) Write a note on carriers.
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e) Explain the techniques used for the measurement of different ranges of
energy and intensity of the bombarding particles.

f) Explain molecular kinetics based on the Arrhenius law.

Q5) Attempt any four of the following. [20]

a) Discuss competition kinetics with a suitable example.

b) Explain Sworski and Schwarz theory for the yields of molecular products
and the solute concentration.

c) Describe the radiometric titration curve for the titration of a mixture of
two halides in which ions precipitating last are labelled.

d) Draw a neat labelled experimental set-up used for beta back-scattering
titration. State its advantages and limitations.

e) Draw the apparatus for extraction radiometric titration used by Duncan
and Thomas. Explain the procedure for it.

f) 25 ml of K*I was titrated with 0.1 M AgNO3 solution. Addition of 1 ml
AgNO3 followed by removal of Ag*I precipitate showed a change in
activity of solution from 5000 counts for 2 min to 4000 counts for 2 min.
Find the amount of iodide ions in the solution.

(Given : Atomic weight of : K = 39.1, I = 127, Ag = 108)

���
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SECTION - II
(Genetics - new / nucleic acids - old)
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SECTION - II

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

i) Reaction rate.
ii) Specific rate constant.
iii) Pseudounimolecular reaction.

b) Using steady state principle, derive Michaelis Menton mechanism for
enzyme catalysed reaction.

c) What is steady-state approximation? Justify with the help of consecutive
first order reactions.

d) Discuss the mechanism for the reaction between oxygen and hydrogen.
Indicate the explosion regions for the reaction with the help of a suitable
plot and explain their causes.

e) Elaborate the role of various factors which influence the rate of a
reaction in solution state.

Q5) Attempt any three of the following : [15]
a) Discuss in detail the diffusion-controlled limits. Write the expression

relating diffusion-coefficient with flux of matter.
b) Derive Eyring equation for reaction rate.
c) Explain Stirling’s approximation and thermodynamic probability.

Using them, obtain the condition for the probability to be maximum.
d) Derive the expression for translational partition function.
e) Define partition function and hence derive the equation Q = QrQvQtQe.

Q6) Solve any two of the following : [10]
a) A first order reaction is 50% complete in 30 minutes at 27°C and 10

minutes at 47°C. Calculate the reaction rate constant at 27°C and the
energy of activation of the reaction in kJ/mole.

b) Calculate the collision frequency when 1g of O
2
 is mixed with 0.1g H

2
 in

one litre container at 27°C [Given : Collision cross section = 0.227 nm2,

K = 1.38 × 10-16 ergk-1 At. Wt's of O = 16, H = 1].

c) Calculate the rotational entropy of CO at 298K

[I = 14.48 × 10-47 kg m2, σ = 1].
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Total No. of Questions : 6] [Total No. of Pages : 4

[3923] - 102
 M.Sc. (Part - I)

INORGANIC CHEMISTRY
CH - 130 : Inorganic Chemistry - I

(2008 Pattern) (New) (Sem. - I)
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 and labelled diagrams must be drawn wherever necessary.
4) Figures to the right indicate full marks.
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SECTION - I

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

a) What are the conditions of a mathematical group? Explain them

considering an example Abelian group.

b) Draw possible isomers of the complex Ma2b2c2. Explain on the basis

of symmetry which isomer is optically active.

c) Discuss the symmetry operations of the molecules having following

point groups (any two) :

i) C
2
h ii) D

3
iii) C

4
V

d) Develop stereogram showing general point for the following point

groups. Justify your answer.

i) D
4
h ii) C

4
V

e) Give the general matricess for the following symmetry operations.

i) E ii) i iii) C
n

iv) σxy v) Sn

Q2) Attempt any three of the following : [15]
a) Fill in the missing entries in the character table given below which is

presented in the standard format. The symbols A, B, C and D represent
certain symmetry operations and E is identity. Label the irreducible
representation with appropriate Müliken symbols.

������



E 2A B 2C 2D

T
1

1 1 1 1 1

T2 1 ... 1 –1 –1

T
3

1 –1 1 1 –1

T
4

1 –1 1 .... 1

T
5

.... 0 .... 0 0

b) Write out the characters of the representations of the following direct

product and determine the set of irreducible representations which
comprise them for the point group. Td.

Direct product T
1
 × E

Td E 8C
3

3C
2

σS
4

6σd

A
1

1 1 1 1 1

A2 1 1 1 –1 –1

E 2 –1 2 0 0

T
1

3 0 –1 1 –1

T
2

3 0 –1 –1 1

c) Using similarity transformation show that 3 planes of symmetry in

C
3
V point group are mutually conjugate to each other.

C
3
V E C

3
C

3
2 σV

1
σV

2
σV

3

E E C
3

C
3
2 σV

1
σV

2
σV

3

C
3

C
3

C
3
2 E σV

2
σV

3
σV

1

C
3
2 C

3
2 E C

3
σV

3
σV

1
σV

2

σV
1

σV
1

σV
3

σV
2

E C
3
2 C

3

σV
2

σV
2

σV
1

σV
3

C
3

E C
3
2

σV
3

σV
3

σV
2

σV
1

C
3
2 C

3
E

d) Sketch and describe all the symmetry operations in BrF
5
 molecule and

classify it into appropriate point group.
e) Explain the term Miller indices and draw (2 1 0), (1 1 1) and (0 0 1)

planes in cubic system.
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Q3) Attempt any two of the following : [10]

a) Find out normalized SALC using projection operator of A'
1
 irreducible

representation on σ
1
 of CO

3
2- ion.

D
3
h E 2C

3
3C

2
σh 2S

3
3σV

A'
1

1 1 1 1 1 1

b) By change of coordinate method give the products of the following

symmetry operations in trans C
2
H

2
Cl

2

i) Cz
2
 × i ii) σ

h
xy × C

2
z

c) Find the reducible representation for which σ bond form the basis in

BCl
3
 molecule and find out which orbitals from boron atom will be

offered for σ bonding. Given character table for D
3
h point group

D3h E 2C3 3C2 σh 2S3 3σV

A'1 1 1 1 1 1 1 x2+y2,z2

A'
2

1 1 –1 1 1 –1 Rz

E� 2 –1 0 2 –1 0 (x,y)      (x2–y2,xy)

A�
1

1 1 1 –1 –1 –1

A�
2

1 1 –1 –1 –1 1 z

E� 1 –1 0 –2 1 0 R
x
 R

y
(xz,yz)

SECTION - II

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

a) What do you understand by organometallic compound? Give

classification of these compounds with suitable example.

b) Give an account of hydrides of boron.

c) Give characteristic reactions of CO
2
.

d) Give an account of oxyacids of phosphorous.

e) Give an account of electron rich compounds.
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Q5) Write notes on any three of the following : [15]

a) Molecular sieves.

b) Phosphazenes.

c) Fullerenes.

d) Interhalogen compounds.

e) Applications of noble gases.

Q6) a) Draw any five structures : [5]

i) XeO
3

ii) [TeCl
4
]

iii) P
4
O

10
iv) B

5
H

9

v) S
2
F

10
vi) [Pt Cl (PPh

2
)

2
]

2
.

b) Complete any five reactions : [5]

i) SiF
4
 + 2F – →           .

ii) B3N3H3Cl3 + NaBH4 →        + NaCl + BH3.

iii) PCl
5
 + n NH

4
Cl →         + n HCl.

iv) NH
3
 + COCl

2
 →         .

v) BeCl
2
 + R MgCl + (C

2
H

5
)

2
O →          + MgCl

2
.

vi) GeCl2 + N ≡ C – CH3 →         .
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Total No. of Questions : 6] [Total No. of Pages : 4

[3923] - 103
 M.Sc. - I

ORGANIC CHEMISTRY
CH - 150 : Organic Reaction Mechanism & Stereochemistry

(2008 Pattern) (Sem. - I) (New Course)
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.
4) Students admitted 2008 onwards must attempt new pattern (2008 pattern).
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SECTION - I

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

a) Compound (A) yields an enhanced ortho-substitution on nitration with

benzoyl nitrate whereas (B) reacts normally. Explain.

b) Acetolysis of 4-methoxybutyl brosylate is ~ 650 times as fast as

n-butyl brosylate. Explain.

c) In the following compound bond length a is 1.45A° where as b is

1.35A°. Explain.

d) Explain the formation of the product in the following reaction.
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e) Justify the following ratio of the products.

Q2) a) Write short notes on any two of the following : [8]
i) EDA complex.
ii) Proton sponges.
iii) E1cb Mechanism.

b) Explain the following conversions by giving complete reaction
sequence (any two) : [8]
i) Benzene to O-nitroanisole.
ii) 1-propyne to 2-hexene (cis).

iii) Phenol to m-anisidine.

Q3) Predict the product/s and Justify your answer (any four) : [12]
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SECTION - II

Q4) Suggest mechanism for any four of the following : [12]

Q5) Solve the following (any eight) : [16]
a) Assign ‘R’ and ‘S’ configuration.

b) Which of the following is optically active? Justify.

c) State and explain chemoselectivity with suitable example.

d) 2,6-di-t-butylpyridine is a weaker base than pyridine. Explain.

e) Define atropisomerism with suitable example.
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f) Assign PRO ‘R’ / PRO ‘S’ to HA and HB

g) Assign E/Z configuration to the following

h) Comment on the stability and dipole moment of following compound.

Dipole moment =  0.8 D.

i) What are cryptands? Give one example.

Q6) Attempt any four of the following : [12]
a) Anthracene and phenanthrenes undergo many reactions across the

9, 10 positions. Explain.

b) Write a note on Fullerenes.

c) State and explain stereoselective and stereospecific reactions.

d) Explain with example optical activity in helical compounds.

e) What are ambident nucleophiles? Explain.
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Total No. of Questions : 6] [Total No. of Pages : 2

[3923] - 104
 M.Sc. (Sem. - I)

BIOCHEMISTRY
BCH - 170 : Biomolecules

(Old & New)
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.
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SECTION - I

Q1) Attempt any four of the following : [10]

a) With suitable example explain the term anomers.

b) Explain composition of living matter.

c) Explain the term chylomicrons.

d) Give structures of any two sugar acids.

e) Discuss biological importance of buffer.

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

a) Give classification of lipids with suitable example of each class.

b) Write short account on fat soluble vitamins.

c) Comment on pathological changes in lipid levels.

d) Discuss functioning of pH meter.

Q3) Answer any three of the following : [15]

a) Write short account on sugar derivatives.

b) Discuss cyclic structure of monosaccharides.

c) Discuss biological importance of lipids.

d) Discuss properties of water.
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SECTION - II

Q4) Answer any five of the following : [15]
a) Discuss acid base behavior of amino acids.

b) Give structure of tripeptide Glu-Tyr-Trp.

c) Enlist forces stabilizing tertiary structure of proteins.

d) Give biological significance of peptides.

e) What are essential and nonessential amino acids?

f) Explain the term super secondary structure.

Q5) Attempt any three of the following : [15]
a) Discuss end group analysis.

b) Discuss classification of amino acids based on polarity of R group.

c) Discuss significance of Ramchandran plot.

d) Discuss structure of hemoglobin.

Q6) Answer any two of the following : [10]
a) Give short account on solid phase synthesis.

b) Discuss α helical structure.

c) Define hydrophobic interactions. Give its role and importance.

����

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



�

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

[3923] - 105
 M.Sc. (Sem. - I)

BIOCHEMISTRY
BCH - 171 : Enzymology & Biophysical Techniques

(New) (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.
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SECTION - I
Enzymology

Q1) Answer any five of the following : [15]
a) Derive Michaelis - Menten equation.

b) Aspartate carbamoyl transferase an mild heating loses its allostericity.

Explain.

c) Give the metabolic significance of Km.

d) Study of pre-steady state kinetics determines the mechanism of enzyme

catalysis. Explain.

e) How purity of an enzyme is judged?

f) Why low specificity is usually associated with proteolytic enzymes?

g) What are the advantages of having the final of multistep metabolic

pathway inhibit the enzyme that catalyzes the first step?

Q2) Attempt any three of the following : [15]
a) What is the effect of arid-base and covalent catalysis an enzyme

certalyzed reaction?

b) What are the salient features of regulatory enzymes.

c) What is enzyme turnover? How it can be correlated with structure and

function of an enzyme?

d) What are the application of affinity labelling?

e) How specificity of amino acid side chain modifying agent is achieved?
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Q3) Answer any two of the following : [10]
a) Give an account of the enzymes routinely monitored in liver and cardiac

disease.

b) By making the use of Hills equation, how ligand binding sites an

oligomeric enzymes are determined.

c) Give the structural aspects of E-coli pyruvate dehydrogenase enzyme

system and its regulation.

SECTION - II
Biophysical Techniques

Q4) Explain the following terms (any five) : [10]
a) Gradient PAGE.

b) Southern blotting.

c) Native PAGE.

d) Lyophilization.

e) Reverse dialysis.

f) Properties ion exchanger.

Q5) Attempt any three of the following : [15]
a) Give the principle working and application of NMR.

b) What is gel chromatography? Give its advantages and applications.

c) Explain the theory and applications of UV visible spectrophotometer.

d) Distinguish between fiber glass filter and Nitrocellulose filter.

e) Give salient features of Mak hydroxyl apetite chromatography.

Q6) Answer the following (any three) : [15]
a) Give the principle working and applications of isoelectrofocusing and

gradient electrophoresis.

b) Explain the different detector systems which are used in GLC.

c) Give principle and importance of SDS PAGE.

d) Write a note on metal chelate chromatography.

e) Give working and applications of HPLC.
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Total No. of Questions : 6] [Total No. of Pages : 2

[3923] - 105
 M.Sc. (Sem. - I)

BIOCHEMISTRY
CH - 171 : Enzymology & Genetics

(Old)
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 in bracket on the right hand side indicate full marks.
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SECTION - I
Enzymology

Q1) Answer any five of the following : [15]
a) Give the classification of enzymes. Which criteria is used for

classification enzymes?
b) Give detail account of enzyme specifily.
c) How purity of enzyme is judged?
d) What is the significance of Km and Kcat?
e) How enzyme activity is measured? How activity of enzyme is expressed?
f) How change in substrate concentration helps in determination of

mechanism enzyme catalysis?
g) Describe the simple experiment that would help to decide whether an

enzyme inhibitor was competitive or non-competitive.

Q2) Attempt any three of the following : [15]
a) Transform the Michaelis-Menten equation in to lineweaver-Burk

equation and show the effect of competitive inhibitor on lineweaver-
Burk plot.

b) According to Koshland, Nemethy and filmer, what are the features of
regulatory enzymes?

c) In what ways are chymotrypsin, trypsin and elastase similar as catalyst?
In what way they differ? What factors in enzyme structure are
responsible for these differences.

d) Give the clinical signification of aspartate aminotransferase and alanine
aminotransferase.
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Q3) Answer any two of the following : [10]
a) What is the significance of enzyme turnover? How enzyme degradation

is measured?

b) Why it is necessary to purify an enzyme? How specific activity, yield

and fold purification of enzyme is determined?

c) Chemical modification of aminoacid chains determines the active center

of an enzyme. Explain. Why serine 195 of chymotrypsin is super

reactive?

SECTION - II
Genetics

Q4) Attempt any two of the following : [10]
a) Define mutagens. Describe the mode of action of acridine dye on DNA.

b) With suitable example explain how haploid organism can form parental

and nonparental offspring.

c) Describe in brief different types of DNA with special emphasis on the

Z type.

Q5) Answer any three of the following : [15]
a) What are lytic and lysogenic bacteriophages? Explain the life cycle of

lytic bacteriophage with suitable example.

b) Write a brief account on semiconservative mode of DNA replication.

c) Describe any two suggested transposition models.

d) Describe the degeneracy of the genetic code.

Q6) Write short notes on (any three) : [15]
a) Conditional mutants.

b) Phenotype.

c) Mutation by base analogese mutagens.

d) Co-dominance.
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Q4) Attempt any three of the following : [15]

a) Sketch and explain the hysteresis loop observed for the magnetization

of an insulator crystal.

b) Explain the thermal properties of a crystal.

c) Stating the types, explain the origin of colour centres in an ionic crystal.

d) Draw and describe the various types of α - t plots for the decomposition

of a single solid.

e) Discuss the various rate laws for gas-solid reactions.

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

a) How long would it take for Li to penetrate in        at 500°C to a 0.6 mm

depth? [D = 10–6 cm2 sec–1].

b) Calculate the mean free time for an electron in a semiconductor crystal

having drift mobility 625 cm2/volt sec.

c) If the average energy required to create a vacancy in a metal is 1 eV,

calculate the ratio of vacancies in the metal at 1000 and 500 K.
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SECTION - II

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

a) Describe the genetic effects of radiation exposure.

b) What are the characteristics of an ideal scintillator? Discuss working of

organic scintillator.

c) What is composition of Fricke solution? Explain the reactions involved

in the radiolysis of aeriated Fricke solution.

d) What precautions are to be taken while handling radioactivity?

e) Draw and explain the working of surface barrier detector.

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

a) Write a note on Szilard-Chalmer reactions.

b) Describe the characteristics of an aqueous electron.

c) Enlist various personal dosimeters used. Describe any one of them.

d) Write a note on retention in organic compounds.

e) Describe various stages of interactions of radiations with biological

cells.

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

a) A radiologist is permitted for a radiation exposure of 0.3 m rem/week.

If the dose rate in a laboratory is 5μ rem/h and he has to work for

6 days a week, what is the perday average time he can spend there?

b) Find the recoil energy of an atom with mass number 100 in eV for a

5 meV photon emission.

c) The dose rate at 3m from a γ-source is 100 m rem/h. At what distance

will the dose rate be 25 m rem/h.
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SECTION - I

Q1) Answer any three of the following : [15]
a) Define absorptive edge and explain x-ray absorption with a typical

x-ray absorptive spectrum.
b) Discuss briefly SEM and STEM techniques.
c) Draw a neat labelled diagram of wavelength-dispersive instrument used

in x-ray fluorescence and name the sources used in it.
d) Describe pulsed neutron activation analysis technique.
e) Discuss the advantages of NAA technique.

Q2) Answer any three of the following : [15]
a) Explain the role of irradiation time and flux of irradiating particle for

the required sensitivity in NAA.
b) Describe magnetic mass analyzer used in mass spectrometer.
c) Define hard and soft method of ionization. Explain arc and spark

ionization method used in mass spectrometry.
d) With the help of energy level diagram explain the terms, Fermi level,

binding energy and work function in solids as used in ESCA.
e) Explain the terms spectral splitting and chemical shift observed in

ESCA.

Q3) Solve any two of the following : [10]
a) 0.5 g sample containing 5% tin was irradiated in a neutron flux of

1.5 × 108 n cm–2 s–1 for one hour. What will be the activity of the
sample in dpm at the end of irradiation?

Given :  = 5.6%,   σ = 13.3 b,   t½ of 125Sn = 9.5 min.
b) The mass absorption coefficient for Ni measured with a Cu kα line is

49.2 cm2/g. Calculate the thickness of a nickel foil that was found to
transmit 47.8% of the incident power of a beam of Cu kα radiation.
The density of Ni is 8.90 g/cm2.

c) In an ESCA experiment, the Cr kα x-rays 8λ�= 2.294 Å) caused the
ejection of electrons from a calcium compound. The measured kinetic
energy, E� was 1.1 keV. The work function can be taken as 3.2 eV.
Calculate the value of the binding energy for these electrons in the
calcium atom.
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SECTION - II

Q4) Attempt any three of the following : [15]
a) Explain gas-phase chemiluminescent titrations with a suitable example.
b) Distinguish between Fluorescence and phosphorescence. What is

heavy-atom effect?
c) Describe the sample introduction into the ICP in ICP-AES technique.
d) Draw a neat labelled diagram of an ICP source. What is the detection

limit in ICP emission technique?
e) Draw a typical TGA curve and state its general features. What are the

most common furnace atmospheres used in Thermogravimetry?

Q5) Attempt any three of the following : [15]
a) Explain the application of thermogravimetry to determine the

composition of binary mixtures.
b) Discuss briefly about the current-voltage relationship used in

coulometry.
c) Explain the application of coulometry to perform neutralization titrations.
d) Discuss the technique of hydrodynamic voltametry.
e) Distinguish between normal pulse and differential pulse voltametric

techniques. Which one is preferred for the analysis? Why?

Q6) Solve any two of the following : [10]
a) A constant current of 0.800 A was used to deposit copper at the cathode

and oxygen at the anode of an electrolytic cell. Calculate the mass of
each product that was formed in 15.2 min, assuming that no other
redox reactions occur

[At. wt. of Cu = 63.5].
b) During the forward scan of a triangular wave voltamogram at a disk

electrode, a peak current of 25.4 μA was observed at a scan rate of
0.250 v/s. Estimate the peak current at a scan rate of 50.0 mv/s assuming
a reversible electrochemical reaction.

c) At what value should the cathode potential be controlled if it is desired
to separate silver from 0.005M solution of Cu2+ ions?
[Given : E

o

oxi,
Cu2+ = – 0.337 V].

����

���������� �



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

���������	

���

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

%&�'(�%)*$"�+,�(�%���-��,$$� +(�%����������(
���������	
��� ���������������

��������
���
���������������

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

��
)� �**�+����
������,"�'-*%"(.�
�� /�0�����
�����(�1	��%�2&����������/-**������
3� -��
4�#
0�����������$#�5��#��#��
�����**"!&2�
6� 7�������0��������$����� ��!	&(&8&(�������9�

P794

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

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

���������������"� �������!����

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

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

(� ���) ����������!��������

�����������������
�
��������������
�"
�����(�(�!���

�� *����������� + ������%��������
� ��������

������%�"� ��������

����,�-�!��� ��������

-� .�
�	�/��������� . ��,�%�-����0'���

�� 12��	��3��'�$� ! ����,,-������	�!�����

����,,-������������

,� ��!�� ��%���%��������
�
��%���%�"

��� ���� �����-������������

��� ��$
��������� e ��4�,��-%���������"�5��

��� �!���
�6������� n ��(��(����������"�5��

��� 6�����3�������!�
�� �
�
��,��������������

'���"�



���������� �

��
�����	��

��� �����2����/��$
����3��$��3����7'���8 ����

�9 :'�!����$����!$��'����3��		'�'���2��/��
'���'���

�9 :�3'����$����
���������
;�2��/��
;�	��
����3�2��/��
'���'��;�$���
!$�'��2��/��
���	�!��3'�
��'���

!9 :�
'����$��
�����0��'���3�
����2�2��/��
'���'���'��2
����!���3�!����/���

	9 :'�!����$����!��	�
/����	�3�
!��'��2��/��
��

�9 :'�!����$��
�����3�<'����
=������!����/�'��'��2��/��
'���'���

��� �����2����/��$
����3��$��3����7'���8 ����

�9 >$����
��!�=2��/��
�?�>$����
�� �$���	����������3�!�2��/��
�����

$���2��/��
��

�9 >$���'���������
���'�'������2�
��
�?�:��!
'����$��
����'���$'2����7���
5�� ��	�5��

!9 >
'����������������!����	��
�3��!�=2��/��
�

	9 :'�!����$����������
�3�
�'���2
�2�
�'����3�2��/��
�

�9 @��'���������'�2���'�����������'�����A�!
/�����'���2��/��
;��B2��'��

��� 1�������/��7���3��$��3����7'���8 ����

�9 ���!����� ωX,Xn ��	� �$��7�'�$�� 3
�!�'��� �3� mers-Xn �7$��� �� ���2
2��/��
'���'���'��,(A�!��2�����

�9 ���!������$���'�!��'�/��3��$��2��/��
����������%���C��
D��'�E��!��������������;� �������������;�α ����-�;�6����������

!9 5$
����������3��;������	'�����
��!�=2��/��
'��	�7'�$��7���������3
�'�/�� !$��
'	�;�7$���7'��� ��� �$�� !��2��'�'����3� �$��2��/��
� 3�
��	
'������������/�'3��$��������
�
��!�'�'�/�
��'���3��$���7��������
���
�
������	�����(�
��2�!�'���/��F����'!�7�'�$���8�������;�D����;�������(�(G

��
�����	���

��� �����2����/�3�
��3��$��3����7'���8 ����

�9 :��!
'���7'�$������	'��
�����2�
=2$�����������
/����$�	����	���
�'��
�$������!��
�7�'�$���3��$��2��/��
�

�9 :'�!����$������3�:5��'������/�'���3�2��/��
�

!9 :��!
'����$���33�!���3�
�	'��'����B2��
�����2��/��$/�����



	9 >
'�������������H=
�/�	'33
�!�'�������/�'��'��2��/��
��

�9 :�3'����'�!��'�/;�
����'����'�!��'�/;�
�	!�	��'�!��'�/;�'��
'��'!��'�!��'�/�
>
'��� �$�� ��2�
'!��� 
����'������7���� '��
'��'!� �'�!��'�/� ��	� ���
���
����!��
�7�'�$���3��$��2��/��
�

39 D�7��
���$��@+��2�!�
����3��3�
��$������/�'���3�2��/��
��

��� �����2����/�3�
��3��$��3����7'���8 ����

�9 &B2��'�;� $�7��6+���	�&1+� �2�!�
��!�2/� '�� ��3�� '�� ����/�'�� �3
2��/��
�

�9 :'�!����$���'�!���3��7�2$�����������	�'�E����!$��'���'���$��2��/��
�

!9 :'�!����$��!��	!�'�����!$��'���'��!��	!�'���2��/��
��

	9 :��!
'���!��2
���'������	'���7'�$������	'��
���

�9 :'��'��'�$����7������B�'�����	�3��
'!�2
�2�
�'����3�2��/��
��

39 >
'�������������������2'��'���

�9 :��!
'����$��2
�!�����3�	/'���3'�
��

���

���������� �



�

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

���������	

���

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

(��%�������+
���������	
��� ���������������

��������
���
���������������

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

��
)� �**�+����
������,"�'-*%"(.�
�� /�0�����
�����(�1	��%�2&����������/-**������
3� -��
4�#
0�����������$#�5��#��#��
�����**"!&2�
6� 7�������0��������$����� ��!	&(&8&(�������9�

P795

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

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

���������������" �������!����

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

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

(� ���) ����������!��������

�����������������
�
��������������
�"
�����(�(�!���

�� *����������� + ������%��������
� ��������

������%�"� ��������

����,�-�!��� ��������

-� .�
�	�/��������� . ��,�%�-����0'���

�� 12��	��3��'�$� ! ����,,-������	�!�����

����,,-������������

,� ��!�� ��%���%��������
�
��%���%�"

��� ���� �����-������������

��� ��$
��������� e ��4�,��-%���������"5��

��� �!���
�6������� n ��(��(����������"�5��

��� 6�����3�������!�
�� �� ��,��������������

'���"�



�

��������������� �

�������	
	�

��� ���7�
���/�3�
��3��$��3����7'���8 ����

�9 �����'3/������
���!!�
	'�������/2���3���2���'��������	�����
'������	�

�9 :
'�������
����22�'!��'���;�3�!�'�����2
�2�
�'���3�
��$���$
�����
!�
��
2
�2�
�'���

!9 &<2��'���$��'�3���!���3�$/	
�������	�7���
���2�
�����$��2
�2�
�'����3
���'!��	!��
�!�
��'!��

	9 :
'�������������!��	!�'���
'!������
��

�9 =�3'����$����
��;�#�'���;�6'!$���'�>6�������'���'!�;��$��?��������!'	'�/
3�!�'�����	��2�!'3'!��!'	�!����/�'��

39 &<2��'���$��	�2��	��!���3��$��
����!��������3�
��<'���'����3��!��������
2?�����(@��

��� ���7�
���/�3�
��3��$��3����7'���8 ����

�9 &<2��'��!����/�'��'������2$����7'�$����'�������<��2���

�9 ='�!���!����/�'��'��!��!���
���	���
�����!'	�����'����

!9 :
'����$��!$�
��������!��3�
�����6�?�����	�����6������

	9 :
'���2
�����!��	'�'���3�
�?
�
1����	���?1��

�9 ���!�����2?���	�!��!���
��'����3������2�!'���3�
�����6�?
�
#A

�
�

*'���8� �
�
���(��,�������;� �

�
�������������;� �

�
���%�-����������

39 .'�	��$��3
�!�'�����3�?
�
�
�
A
�
;�?�

�
A
�
����	��

�
A
�
��

*'����8�2?������(,;� �
�
������(�;� �

�
���(��-�������

�������	
	��

��� �����2����/�3�
��3��$��3����7'���8 ����

�9 *'�������!!�����3��!���'��������'����'!
��!�2��

�9 ���!������$���'�'�'���
�����'����$���!�������!$'���	��/����'!
��!�2�
�'�����7��������$�������;�
�3
�!�'���'�	�<��3��$����	'���������	��$�
����!'�����������@�

!9 =��!
'����
'�3�/�2�!$'������!$'���

	9 :$��� 	�� /��������/��'��'���'!�B�?�7� '�� '�� ��	� '�� �	�
�7���

�!���'��B

�9 :$����
��'�����'���������B�&<2��'��

39 =��!
'���	'33�
����3�
����3����
��!��2��'����



�

��� �����2����/�3�
��3��$��3����7'���8 ����

�9 :$����
���$���22�'!��'�����3���������B

�9 ='33�
���'�������7�������
������
'������	�'�����'���������
'�����=��!
'��
��/��������$�	��3�2
�2�
��'����3����'�����'�����!��2��'���

!9 ?�7��
��
���
��'���!�
��'!��2
�2�
�	B�='�!����$�'
��22�'!��'����

	9 :$����
�������
�2��B�=��!
'��������!$��/�����

�9 *'�������!!�����3�!$��'!������$�	���3�2
�2�
'�������2�
�'!����

39 =��!
'����
'�3�/�!�
�������������

���

��������������� �



�

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

���������	

���

�������������
�����
�������,����"-�' "%�"&����#�%�!&'$�(.�/+

(��%�������+
���������	
��� ���������������

��������
���
���������������

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

��
)� �**�+����
������,"�'-*%"(.�
�� /�0�����
�����(�1	��%�2&����������/-**������
3� -��
4�#
0�����������$#�5��#��#��
�����**"!&2�
6� 7�������0��������$����� ��!	&(&8&(�������9�

P795

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

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

���������������" �������!����

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

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

(� ���) ����������!��������

�����������������
�
��������������
�"
�����(�(�!���

�� *����������� + ������%��������
� ��������

������%�"� ��������

����,�-�!��� ��������

-� .�
�	�/��������� . ��,�%�-����0'���

�� 12��	��3��'�$� ! ����,,-������	�!�����

����,,-������������

,� ��!�� ��%���%��������
�
��%���%�"

��� ���� �����-������������

��� ��$
��������� e ��4�,��-%���������"5��

��� �!���
�6������� n ��(��(����������"�5��

��� 6�����3�������!�
�� �
�
��,��������������

'���"�



�

�������	
	�
��� �����2����/�3�
��3��$��3����7'���8 ����

�9 *'����$��!����'3'!��'����3��'
�2�����������	�	'�!����$����
!����3��<'	��
�3� !�
����

�9 ='�!����'�!$��'!����33�!����3���
!
/�

!9 &<2��'��$�7��A
�
���	�A

�
�2��/����'�2�
�����
����'���$���
�2��2$�
����	

��
����2$�
��
��2�!�'���/�

	9 :
'������������������2$�
'!�2$����!$��'��
/�

�9 :$����
���$���33�!����3��A
�
����$����$����$B

39 ='�!���$/	
����'!���!/!���7'�$��$��$��2��3��������	�	'��
���

��� �����2����/�3�
��3��$��3����7'���8 ����

�9 ?�7�	�������'
�����������2�����	��/�2��
�����$/	
�!�
����B

�9 :$����
���$��!�������	��33�!����3��!'	�
�'�B

!9 :
'������
'�3�����������	'3'�	�	���
������

	9 ='�!����
'�3�/��$��2�'�����	����>2�'�����
!����3�7���
�2����'���

�9 :$����
���
3�!�����B�='�!���'���
'�3�!��'��'!��
3�!������

39 =��!
'��� !$��'!��� �<��'���'����3�7���
�7'�$� 
�3�
��!�� ��� !$��
'	�;
��2$������	�2$��2$����

�������	
	��

��� �����2����/�3�
��3��$��3����7'���8 ����

�9 &<2��'���$���'��'!�	������	������$�
����2����'���

�9 :
'����7��	�3'�'�'�����3���'���1������$��3�!��
���33�!�'�����'��3�
���'���

!9 ='�!��� �$����!$��'����3� 2��/��
� 	��
�	��'��� �/� 2$���� ����'�'��

�		'�'����

	9 =��!
'�����'��2����'����/�'�	��
'���7������

�9 :$����
���$����
!����3��$�
����2����'��B�='�!�����/�����'��	���'��

39 ='�!����$��	'������'!���������	��
���������3����	�2�'���'���

������������ �!� �



�

��� �����2����/�3�
��3��$��3����7'���8 ����

�9 =��!
'���!$��'!����<��'���'����3�7���
�7'�$�
�3�
��!�������
!
/;����	
��	�'
���

�9 &<2��'���$�����/���'�$'�'�'����/���<'!��������'��$������'����7'�$��'�����
�<��2����

!9 =�3'��� C�$��'!��� ��<'!����/D�������'3/�$'�$�/� ��<'!����'	��7'�$� �$�'


�!�����	�	��'�'��'��22��

	9 :
'�������������8���
!'�����'!�!��2��	��

�9 &<2��'���$��3����7'���8
'9 5$�
������'���
''9 1$�����'���
'''9 #�
�'�'�����'���
'�9 &��'
�����������'���
�9 .�'!��
���'���

39 ='�!����$���'�!$��'!����33�!����3����	����$������'����

���

������������ �!� �



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

���������	

���������������

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

�!"!�# #!')�����$+)%)
,�#-.�,���/�����#� .�,�#"#)�#�������.

���������	
��� ���������������

��������
���
���������������

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

P796

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

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

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

�� !��������������������������������������������	������������	���������	�'
(����	���	����������)*��������	������+

�� ?HC(CO)FHC 364
4 ⎯→⎯+− le

��� ?HBFF)C( 42
5 ⎯→⎯+− epη

�� !����������(
	��������&��$�%������,��	��	���	������������&�� 

�� "&����	������
�������������	����� .)HC(ClT 255
5

2 −i

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

�� !��������������������������������������������	������	�� 
�� -

�
.
�
' ��� -
�����	�����	
�'

���� -
�
.
�
' ��� /������	�

�� -
��������������	� 

�� "&����	������������	����	�0������������������������	���
�� 1

�
23�

�
�
�
� 2-��

�
�4� �1

�
231�

�
�
�
� 2-��

�

��� 1��-
�
�2-��

�
�4� �1�-

�
5�2-��

�
 

/���0�



���������� �

�� 6��� ��������� ������������ �.� ������ ��� 2255
5 ](CO)Fe)HC[C − � �����

�	�� ������ ���	��� ��� 78*9-'� ������ ���� ������ ���	���� ���� ���	� �	� ���
�.������������:�;<9- 

�� ����������
����������������������	����σ +��	����6 1 ��
�������
�� 

�� ����	����������������	������������������	���	����������	�����	������
��	����	��������� �"&����	 

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

�� %������������	��������
�������
�����	��������	������(�	��������������
�����
����	��������������
�� 

�� %��������	�����������������	���������
������������(��=��������� 

�� �� >��������������������	��������������������	���&����	�
�����������:
?6���#�:-���	����	�����	�	��(�����	�������	�������	�������+-���	�
��	�����	��������	� @

��� ��	�� ���� )*+�������	� ����'� ��	�� ���� ���� 1�+1�� ��	�� ������ �	

.]Mo(CO)CP)[( 23
5 − �%���������������������������������������� 

�� 6��� )CO(ν ���	���	�����0��������������A��2-���B
	��������������);C<���	�'

������������#�2-��
�
�������������8<D<��	� �"&����	 

�� %��������������������
�� %�������1	

�
�2-��

�

' ��� A-�2.��2#

�
��233�

�
�
�
B

���� -��2-3�
�
 ��

�
2-��

�
' ��� 244

4 )Fe(CO)]HC([ CO −−−−
�� 6������	�������������������	
� 

��� !�����	������	��	
������� ����

�� ����������	�����������E�(�������+������	���������	 

�� "	����	��	����������������1-=� 

�� 6������
��������	��������&����61=� 

�� 1����+	�����
��������	�� 

�� ������4�����	����������������	����	�1�����	� 

���



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

����������	

����������	
�����

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

���(�����&�������)**+��	���
$�
���������	
��� ��������������

��������
���
���������������

�� �  �!����
�������
�"� 
�#�

$� �  �!����
������#��!�� ������

��� ���������	
������ ����

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

�� &������������$()����	�����	����������
����������

�� (*���������+,�	�������-.,�/
��	��-���,�/

��

�� 0������	�����	���	�����������	�����($������	�1���	�����������2����	
�������������

�� 0���������������	�������	����
�	������%3��
�����������	�����	�1�4�$%����	�

��� (������	
������ ����

�� &�&
�
5
�
��6,

�
5������������ �	� � �������� ��������&�

�
5
�
��&�������� ���

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

�� 7��	������������������ ����  �8���"9�:��	�
��	�����������	��������;&&
��������������������� ��	�6θ�8��6�:��0������������	������	��������	��
;�	�������	�����������������������	�

�� 0����������������� �	�����	���������	������	�������������
��<���	�
 �
4
�� =��������������
��� (��������	
���� �����	�
��� (����	�	��������
���
�� >��������	���������	
��� <��� ���������	

���


������



�� $%����	� �������������%��������� �?)@�����������������	������������2�
�������	����	�

�� $%����	������������	��������������� �	���	����������	��
�������(�����
��2�A���	��������������A������������2�A������	�������

��� ���������	
������ ����

�� 0���������������������	�����BC)4

�� 0����������	���
�D�E�������	�$()4�0���������������������������	��D�E
����4

�� '�	��
�����
������	����� ��F���	����	������
�����	�����������������$()
���������&���������������	������'�	�����

�� ���� ��������������	�������	� ��������	������������ ����&Gα���������	
Hλ�8���"!I��:���&�������������	������	��������	��� ��������������������
��������������	�������	θ�8���I6���

�� 0�����������	���	�����������	���������������������

��� 0�����	������	�H�	
������� ����

�� @(&

�� G����������	����
���������J�K�����������������	��

�� (��	3���	������	���	�B�)�

�� ��
�����
�����������

�� >�����$������	� �����������
�

����

������	��
 �



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

����������	�
����������	
�����

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

�!"#�$�
%��'�(�'"

��")����"#��������**+��	��"
��
���������	
��� ��������������

��������
���
���������������

�� �  �!����
�������
�"� 
�#�

$� �  �!����
������#��!�� ������

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

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

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

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

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

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

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

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

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

�� ���������	
������������������������$���
������	����!

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

�� "�������
�	����������������&'����������(!���������
����	��������
������	����	���!


���

������



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

�� )����������

�� *'+����	���	�������	�!
�� *�	
�����������������	��
�� ,��������������	�������	����
�� -�	����

��� �� �����	
���	���	��������� ���

�� � ����

��� "�	
�������������

���� ./�� �0'
�
�
�
�1

�
2

��� �����
������	
���

�� .-����
���
�
2�

�� �����������
��	������������� ����

�� *��	�������������	��
��3����	
�	���������������
����	�����	������
������
�������	�����������!

��� "������	
���������4���������������������������
�������	����!

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

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

�� *��	���������������	�$��������������	����	����!

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

�� *�	�
�	
����������� ���

� 5
6�	!�5

��
-�	����

.'��������
�
2�� ���
����
����������

*�������� �����������
,��� �����	��������������	�������������
-�	��
���� �%���������

����

�	
�	��	�
 �



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

����������	

������������

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

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

��������
���
���������������

�� �  �!����
�������
�"� 
�#�

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

�� ��(����
������(
�����
���
� ��)��(�����������"��������(���)

��

������	�
��

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

�
������
�����
����
���

��� "�����������	����
���	���
��
���&�� ���
� '	��δ��
������
��()*�����
����+�������������&��+��������
����
��
�� ��
+���	��%�������,���
���������������������&�������
��	���

�� *���
���
�����
��
���������
���
��
���&��
��
��������
���������������
�
�����������	�δ���	��δ�+����-��������

�� ���������	����&��
���	
�ρ) �
���	���
��
���&������
���&�+��&����
����

�� "�.).��/�0�)%� ⎯→⎯ �"�.))0��/�%.�

��� "�)��/�.%
�
1� ⎯→⎯ �"�).%

�
�/�1�

����

�+�

��



������



��� ���������	����
���������	���
��
���&�&�+��&����	�����
���	�����
����
���"��
�
����� ����

�

��

��

��

��

������	�
���

��� 0����������	����
���	���
��
���&�� ���

� *
���
��2������������������������
���,��+�����

�� !
����
��
������������
���
����	���3
����

�� 4������������&���
��
�+���	�����&��������4".5����	�����

�� 6(���	
�����	������3
���	���
���������������
�������
���	������3
��
����
��������������	���������������+���������������������������	���������

�����
��� 



��� 7�&&�����	�����	������
���	���
��
���&������	������ ���

�

��

��

��

�	� "�����������
���
���	���
��
���&� ����

� '����
(�
��������	������������������	�������(�
����(���	���

�� 4����	���
������
����	.%
�
�
�
��.%

�
�.%8�.�������������
��������

���������
	
�-��	������������	���
������&�+�������
�������
	
��

�� 0�����	���
����������	��4"25����	��������������������+���
����+���

�� 0�������	�����������������	��	������������
+����	��!����������&�����
��������
�������
��������
������������&������

�� 0������ ��� ��
� ���	
��� 
�� �
����
�� 
�� ������� ��� ���
����
��
����
�������
��

����

�����
��� �



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

����������		
������������

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

%&''(�)$���� *�%��#�������*
���������	
��� ��������������
��������
���
���������������

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

��
)� *"����
�
"����������( �������
��"�
+�����

������	�
��

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

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

���������

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

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

�� '����	�������	��(�	��	���������	��	������	�������	��(�	���	�������
��������������

�� (���	���������	 ������	 ���	��	����!��	 ��	 �������
	 �	 �������	%��
��������

��� )�����	��
	���	��	���	���������	� ����

�� %������	���	�������	����	���	��#��	��������	�����

��*�	�	$
�
+

�
"$�

,-	�	./0	��

1�	�	2340	�����	2/00�	2400	����

$��	�	./	56��	2.7	5���	2.8	5���	294	5���	2:0	5���	233	5��

�)((	� 24:;24/	5��	9�2��	298;2:2�	222;229

%��	�	.�4	5(�	9+�<	3�9	5��	=	>	7+!�<	3�7	5��	=	>	7+!�	.+�


��	

������



�� )�����	���	��������
��*�	�	$�+���"
1�	�	.3:0�	2/74�	2/27	����

$��	�	277�.	5���	249�:	5���	24.�3	5���	:9�/	5���	:0�7	5���	90�9	5���	.8�4	56�
%��	�2�.4δ	5(�	/+�<	2�79	5��	3+!�	.+�<	.�4	5���	3?	.�/	+!�	.+�<	/�37

5��	.�/	+!�	2+�<	8�7.	5(�	2+��

�� '���	���	%��	�������	��																								��������	���	�����������	��������
�������	�������	���������	���	���������	�������	���	���	#�����	��������

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

��

���

��  ��	$"(@	���	+� $"�	�������	��	�	�������	$
	
+

�
"	��������	���

���������	����
1��	$��	5'�% 	A	294�	����	������#�	���&��	)���
��	���	����	���	����#�
��	�	��������
$"(@ 	� 9�7	→	2�3

2�3	→	9�7
+� $"�	� 9�7	→	/:

2�3	→	9.

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

�� %���������	���	������������	��	�"��

�� $������	$BA���	#�����	* A����

�� 1���������	������6��	��	����	�����������
�

�� C���	�����	��������

�����
��� 



�����
��� �

������	�
���

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

��

���

����

�#�

#�

�� )	�������	 �����	��	 ��	 7:	���	���	 �	����	���&	��	4/�	����	 ��	 ���
��������	��������	������D	1�	��������	���
	���	������	��	���	%��	���
$��	��	2�:	���	94	��������#��
�	�������	�����������	��	�����#��	��	���	1��
'����	���	�������� ���

��� ��  ��	%��	�������	��	 �����������	 �������	)	 �����	#������	 �������
���������	��	=


��
	>	22�/+!<		=

�������
	>	=

���
	>	20�8	+!<	=

����
	>	2�4	+!	�����	���

/	A	�������	/	A	��������������	�������	E	�����	#������	�������	���������
��	=


��
	>	4�3	+!<	=

���� ���
	>	=	

���
	>	20�4	+!<	=

����
	>	"	+!�	'��������	 ���

��������	��	)	?	E	����	�������	��������������
	��	$


�	$

�
�	$

�
	?	$

��
�

�������	
��	������� ���



�����
��� �

�� '����	���	�������	��	�	�������	����	��������	������	$
��
+

��
"

�
	�

�����	��������	���	���������	��������	����� ���
1�	�	2322	����

%��	�	.�2	5��<	9�/	5��<	9�7	5��<	/�74	5��<	3�2	5��

������	$�� '�% 	F	294 '�% 		F	80
.8	��� %�����#� ��	���&
40 ������#� ��	���&
44 %�����#� ��	���&
22: %�����#� %�����#�
2./ ��	���& ��	���&
290 %�����#� %�����#�
248 ��	���& ��	���&
.03 ��	���& ��	���&

�� ,����	���	��#��	��������	����	������	���	�������	��	���	�������	A
=����
	
��	������� ���
��*�	�	$

��
+

��
"	�	 

1�	�	.8/0�	2/70�	2:40�	2.29�	2009	����

%��	�	2�0.�	5��	=	>	/+!�	.:	���
2�34	5��	2/���
.�84	5��	=	>	/�4	+!�	2/	���
3�94	5��	2/	���
3�:4	5��	7	���
7�00	5��	2/	���

$��	�	29�7�	23�3�	:0�:�	2.7�0�	2.7�4�	29.�7�	293�0�	.00�:
����	� ���52:7�	 44G��	 299	 507��	 2.0	 524��	 20/	 529��	 204	 5200��

33	590�

�	� )�	�&����	�������	��������	���	���������	��������	�����	)���
��	���	�������
���	 �������	 ��	 ��	 �����	 ����	 ��������	 ���	 ������	 �	 ����������	 ��������
=����
	
��	����������� ���



�����
��� �



5��������	�+	F�+	$"(@	���	��	$'$�
�
	5400�+!�

����

�����
��� �



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

����������	�
�������

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

#�$$%&������'#
�('#�� �����'
���������	
��� ��������������
��������
���
���������������

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

��

������	�
��

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

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

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

�
�������	������
�!	"#
�
��$�%�	���

�� ���������	��������������	������	����	������	�����$�%�	�����������������������

�� ���%����&�'�����������%������	�����������	������������	��������
	��&"'�����������$�%�	���

�� (�	�� ��������� �������� �� 	���� �� ��	��� 	�������	�������� �������� ��
%���
���%���	��������	������%	�����������	�������������������������
�%���	��	���)��
�


���

������



��� *�����������%�����+�����	�
����������������������	�����%�	���������������	�
%�����%������)��)����,����
� ����

	�

��

��

��

��

��� -��������������������	�
������������������������� ����

	� $����	���������������	��)����	����������������	�����	��������	����

�� .�������	�����	����������)��
����������
�	��������
������	�����

��  �	�����������������	���������	��������������α�	����
������	����
��  ������������	�������������������	���������	���������

������
��� �



������	�
���

��� ���������������������/��������0��
��������� ����

	� *��)����	��������������
�
���1#�	����

���
���

��
������	�����	�������	���������

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

�
����

	
�������������������

	���/������

�� $�%�	���������������������
�����
�
�2��

��
�������
���������������

�� 3�)������%����������	������������	������������
������������	�������	���
#����������	���������%�������	�������	�����������������������
�����

��� �����%��	�
����������������������/��������� ����

	� 4������
�.��	��� ���������������������������%�����

�� 3�)�� ���� ��������������	���� ���%������%�	������*��� �	���*���.
�������	����������������%�	��	�����

�� $�%�	�������)	��	������������
�������������%����������������������	������

��	� 	������	�

 �5��#
�

67 89

 �5��


#

�
9: �

 �5���#� 6: 8�

 �5���" 9; <8

������
��� �



������
��� �

�� �	���	����������������� +.������������	������������������������	�����
%��)�����& '������������	=���

�� 3�)�� ���� ���%	�������������� ����	�� 	����	�
� 	��� �	�	�
����3�)�� ���
�
�����������(	)���$)	�'��	����	�
�

�	� 	� .��)��	�
������������������������	�������	�����%�	���������������������

	�������	�����������	���� ���

�� $�%�	�������������������)��
�	�����������������)��
������)���������
������������	������

���

����

�)�

)�



������
��� �

�� .��)����������������� ���

.������������	�����	�����)������	������������������������	������

�� *�����������%�����+��	������������������������
��������������������	������
���

����



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

����������	�
������������

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


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

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

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

��

������	�
��

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


�

��

��

��

��


���

������



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

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

	�

		�

			�

	!�

!�

!	�

��� 
� ����
	��
��������������������	���� ���
	� ����������������������������������
�������	��"���#$%&#$'���

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

�
�	�������������

������
��	��	����	!������)�	��
�	��	��*�
��	�
�	!���	����

�����
��� 



			� ��������	����������������	��������������
������������
	���������
������	��	�
�	��� ��
��	��� ���� 	��� ��������	�� 	�� ��������� ��
���)���������
	��������������
������
�	���

�� ��	������������������
��������������������	���� ���
	� �����������	���
		� �������
��
����������+"+&��	�����	������&�,"�-�&���������
�	�������
			� %������	�	�������&'��������������	���
��.-/#�

������	�
���

��� 
� %�
�� ���� ������
�	��� �	
��
� ���� ���&���
����� ����	��� ��� 0"1�&
��������
�	�������0"1"-&���
��	����
�������	�����������������
��	����	��
�������
���������������	�
����
������� ���

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

	�

		�

			�

	!�

!�

�����
��� �



�����
��� �

��� 
� ����
	���	���������������2
��

�
����
���������������
&
��
�
������
��	�	��
��
��	��� �������� 
����	�� 
�	��� 
��� ���
�	���� 	�� ����
���� ��
��������	�
����
������� ���

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

	�

		�

			�

	!�

!�

�	� 
� #�����������������	����������	����*������	��	�
�	���
���	������	
���

�����
��������*�	���� ���



�����
��� �

�� #�������
��������������������	����������	����*�������	��	�
�	���
��
	������	
����
�����
��������*�	���� ���

	�

		�

			�

����



Total No. of Questions : 4] [Total No. of Pages : 3

[3923] - 314
 M.Sc. - II

ANALYTICAL CHEMISTRY
CH - 390 : Electro analytical and Current Analytical

Methods in Industries
(New Course) (2008 Pattern) (Sem. - III)

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 and carry equal marks.
3) Neat diagrams must be drawn wherever necessary.
4) Use of logarithmic table/calculator (non-programmable) is allowed.
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SECTION - I

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

a) Explain the construction and working of rotating platinum micro-

electrode. What are it’s advantages over DME?

b) Explain how polarographic technique is useful for qualitative and

quantitative analysis.

c) State the principle of electrogravimetric analysis. Explain with a typical

example the importance of hydrogen over potential in the

electrogravimetric determination of metals.

d) Calculate the diffusion current of Cd2+ ion in a solution having

concentration 7.1 mM, if drop time was measured at the rate of 3.47

sec. per drop. The mercury flow rate was 1.72 mg per sec.

[Given : diffusion coefficient of Cd2+ = 6.7 × 10–6 cm2 s–1]

e) A sample of copper ore weighing 2.132 g is dissolved in acid and the

copper is electrolysed using constant current of 2.00 A at 8.04 min.

Calculate the percentage of copper in the ore.

[Given : at. wt. of Cu = 63.54].
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Q2) Attempt any four of the following : [20]
a) What is meant by stripping voltammetry? Explain the purpose of the

electrodeposition step in stripping analysis.
b) Write a note on coulometric titrations.
c) State the principle of amperometric titrations. Draw and describe the

nature of an amperometric titration curve when only titrant is electro
active.

d) Constant-current coulometry was used to assay a solution containing
iron (II). The assay was performed in a 0.1M cerium-sulfate-sulphuric
acid solution. The overall electrode reaction was

Ce4+ + Fe2+ → Ce3+ + Fe3+

At the end point of titration 25 ml sample, a controlled current of 6.43
mA had flowed for 3 min 43 sec. Calculate the concentration of Fe2+

in the sample.
e) Estimate the peak current at a scan rate of 25.0 mV/s, for the forward

scan of a triangular wave voltamogram at a disk electrode. Peak current
of 17.5 μA was observed at a scan rate of 0.825 v/s, assuming a
reversible electro-chemical reaction.

SECTION - II

Q3) Attempt any four of the following : [20]
a) Give the principle of Neutron Activation Analysis. Discuss in brief the

steps involved in neutron activation analysis.
b) Discuss in brief the technique of isotope dilution analysis.
c) Draw a neat, labelled TGA curve. Discuss with suitable example the

effect of particle size and furnace atmosphere on the nature of TGA
curve.

d) A sample of steel was analysed for it’s nickel content. A 0.1g sample
was irradiated in a flux of 109 ncm–2 s–1 for 4 hours. The activity
measured with 20% efficiency after a cooling period of 1 hour was
7752 cpm.
Find the percentage of Nickel in the sample.
Given : i) Isotopic abundance of 64Ni = 0.91%

ii) Half-life period of 65Ni = 2.52 hours,
iii) Neutron capture cross-section = 1.496,
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e) A TG analysis of 10 mg of naturally occuring hydrated copper oxalate
losses 3% of it’s weight at 250°C by dehydration. Determine the
number of water molecules in copper oxalate.
[at. wt. Cu = 63.55, C = 12, O = 16, H = 1].

Q4) Attempt any four of the following : [20]
a) Discuss the applications and limitations of radio-reagent methods of

analysis.

b) Discuss the principle and technique of radiometric titrations. Draw and

describe the nature of radiometric titration curve when only titrant is

radioactive.

c) Discuss the applications of turbidimetry and nephelometry.

d) 1.2 ml of a sample solution containing 4.8 × 104 disintegrations / sec.

radioactivity due to tritium injected into the blood stream of laboratory

animals. After sufficient time of circulation, equilibrium is established,

0.1 ml of blood was found to have an activity of 128 dpm. Calculate

the volume of blood in the body of the animal.

e) Estimate the turbidity coefficient of a sample which gave transmittance

54.8% in the 1.00 cm cell path length of sample concentration 78.5 ppm.
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Total No. of Questions : 4] [Total No. of Pages : 3

[3923] - 315
 M.Sc. - II

ANALYTICAL CHEMISTRY
CH - 391 : Environmental and Analysis of Industrial Materials

(2008 Pattern) (New Course) (Sem. - III)
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 and carry equal marks.
3) Neat diagrams must be drawn wherever necessary.
4) Use of logarithmic tables, non-programmable calculators is allowed.
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SECTION - I

Q1) Attempt any four of the following :

a) Describe the method of determination of nitrogen from a sample of

fertilizer.

b) What are colouring constituents in glass? Describe method for

determination of any one constituent in the glass.

c) Describe the method of determination of moisture by Karl fischer

titration from explosives.

d) What are pigments? Discuss the analytical method for estimation of cr

from the sample of pigment.

e) 0.250 gm. sample of fertilizer containing phosphorus as Ca3(PO4)2

was disintegrated completely and the solution was diluted to 100 ml.

The gravimetric determination of phosphorus using molybdate method

gave 0.120 gm. [P2O5.24 MoO3], from an aliquot of 10 ml. Calculate

percentage of phosphorus as P2O5 and calcium phosphate.

Given : At. wts. : O = 16, P = 31, Ca = 40, Mo = 96.
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Q2) Attempt any four of the following :

a) What are the constituents of face powder? Explain the method of

estimation of chloride from the sample of face powder.

b) What is meant by sampling? What are different steps involved in

sampling of different materials?

c) What is detergent? How unsulphated and unsulphonated materials are

extracted and estimated from it?

d) 1.5 gm. of sample of cosmetic was dissolved in acid and the solution

was diluted to 100 ml. 25 ml. aliquot of this solution was analysed for

sulphate. It gave 0.150 gm. BaSO
4
 precipitate. Calculate percentage of

sulphate and sulphur from the given sample.

Given : At. wts. : Ba = 137, S = 32, O = 16.

e) 0.3 gm. sample of borosilicate glass was fused with sodium carbonate.

The product was converted into boric acid by suitable process. After

adding sufficient amount of manitol, whole solution was titrated with

0.05 N NaOH solution using paranitrophenol as an indicator. The titration

reading was 20.5 ml. Calculate the percentage of B
2
O

3
 in the sample.

Given : At. wts. : B = 11, O = 16.

SECTION - II

Q3) Attempt any four of the following :

a) Mention aluminium based alloys. Explain the method of estimation of

Aluminium.

b) What are the major constituents of dolomite ore? How are they

estimated?

c) Explain the construction and working of electrostatic precipitator.

d) 0.4 gm. sample of steel was disintegrated by acid treatment. The solution

was diluted to 100 ml. from 50 ml. of aliquot, iron was removed as

Fe(OH)
3
. From the filtrate, chromium was precipitated as PbCrO

4
 by

using K
2
CrO

4
. The amount of the PbCrO

4
 was found to be 0.140 gm.

Calculate the percentage of chromium in the sample.

Given : At.wts. : Pb = 207, Cr = 51.99, O = 16.
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e) 0.52 gm. sample of ilmenite was fused with potassium per sulphate

and the mass was extracted with H
2
SO

4
 solution. After removal of

insoluble matter, the filtrate was diluted to 100 ml. From an aliquot of

50 ml, after removal of iron Ti-cupferron complex was precipitated.

After ignition of the precipitate 0.130 gm. of titanium oxide was

obtained. Calculate the percentage of TiO
2
 and Ti in the sample.

Given : Atomic wts. : Ti = 47.88, O = 16.

Q4) Attempt any four of the following :

a) What is meant by COD? How is it estimated?

b) Write notes on :

i) Anaerobic decomposition.

ii) Cyclone separator.

c) What is sludge? Describe the method of sludge disposal.

d) Explain the method of determination of hexavalent chromium from

waste water.

e) Explain generation, hazards and control of CO
x
.
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Total No. of Questions : 4] [Total No. of Pages : 3

[3923] - 316
 M.Sc. - II (Sem. - III)

ANALYTICAL CHEMISTRY
CH - 392 : Advanced Analytical Techniques

(New Course) (2008 Pattern)
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 and carry equal marks.
3) Neat diagrams must be drawn wherever necessary.
4) Use of logarithmic tables/non programmable calculator is allowed.
5) Use of graph paper is allowed.
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SECTION - I

Q1) Attempt any four of the following : [20]
a) State and explain Faraday laws of electrolysis. Give their important

applications.

b) Explain the term n type and p type semiconductor. Give the method

of preparation and applications.

c) Explain the properties of ideal amplifier. Draw the circuit diagram and

discuss the working of an amplifier as differentiator and integrator.

d) Write binary equivalent of the decimal numbers 18 and 23 add binary

numbers. Convert the answer to a decimal number.

e) Explain the terms :

i) Resistor. ii) Conductance.

iii) Capacitors. iv) Inductors.

v) Transformers.

Q2) Attempt any four of the following : [20]
a) Draw schematic diagram of the laboratory information management

(LMS 1100) system and explain the function of each component.

b) Write short note on centrifugal force analyzers.
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c) The resistance of the two wires 52 ohms when connected in series and

12 ohms when joined parallel. Calculate the resistance of each wire.

d) Determine the current that & lows through the 25.0 ohms resistance in

the following circuit diagram.

e) Draw out line of the major portion of the laboratory computer system

and explain the functions each component.

SECTION - II

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

a) Explain the following terms with respect to AAS.

i) Spectral interference.

ii) Releasing agent.

iii) Protective agent.

iv) Chemical interference.

v) Ionisation interference.

b) Mention various mass analyser used in atomic mass spectro meter and

discuss any one.

c) Describe the principle and mechanism of emission, fluorescence and

absorption spectra.

d) Explain Enzyme-linked immunosorbent assay with respect to principle,

practical aspects and applications.

e) The soil samples were analysed for the determination of manganese at

280 nm in air acetylene by AAS. The observations are as follows.
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Manganese in ppm Absorbance

0.2 0.0567

0.4 0.1130

0.6 0.1695

0.8 0.2275

1.0 0.2828

Sample 0.1234

Calculate the concentration of manganese in ppm for soil sample.

Q4) Attempt any four of the following : [20]
a) Explain the term micronutrients. Explain the procedure for the

determination of Zn by mass spectroscopy.

b) Enlist the various evaluation methods used in flame emission technique

and discuss any one with example.

c) Explain the role of super critical fluid chromatography as an analytical

tool in pharmaceuticals analysis.

d) Describe the principle of single immuno diffusion and double

immunodiffusion techniques of analysis. Mention their important

applications.

e) 12 ppm solution of lead gives atomic absorption signal of 10%

absorption. What is the absorption sensitivity.
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[3923] - 317
M.Sc. - II

ANALYTICAL CHEMISTRY

CH - 380 : Pharmaceutical Analysis

 (Sem. - III) (New Course) (2008 Pattern) (Optional)
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[3923] - 318
M.Sc. - II

ANALYTICAL CHEMISTRY

CH - 381 : Medicinal Chemistry

(Old & New Course) (Sem. - III)
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[3923] - 319
M.Sc. (Sem. - III)
BIOCHEMISTRY

BCH - 370 : Molecular Biology

(Old & New)
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