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Total No. of Questions : 6]

[5323] - 12
M.Sc. - I

INORGANIC CHEMISTRY
CH-130: Molecular Symmetry and Chemistry of P-block Elements

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

1) Answer to the two sections should be written in separate answer books.
2) All questions are compulsory.
3) Figures to the right indicate full marks.
4) Use of logarithmic table/calculator is allowed.

P1844 [Total No. of Pages : 4
SEAT No. :

SECTION-I

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

a) What are the conditions of a mathematical point group?

b) Assign appropriate point group for any two of the following:

i) Naphthalene

ii) IF5

iii) NH3

c) Define plane of symmetry. With a schematic diagram explain different
types of planes in allene.

d) What is a glide plane? Illustrate different types of glides and their symbols.

e) On the basis of symmetry, what is the criterion for the molecule to be
optically active? Which of the following molecules is/are optically active?

i) BF3

ii) CHClF2

P.T.O.
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Q2) Attempt  any three of the following: [15]

a) Using matrix multiplication find the product of

i) C xy
n

ii) 2Cxy z
n 

b) Sketch and describe all the symmetry operations in [AuCl4]- complex
ion and classify it into appropriate point group.

c) Using Great orthogonality theorem, derive the character table for C3v
point group. The classes are E, 2C3, 3v.

d) Give the group multiplication table for H2O molecule.

e) Differentiate between point symmetry and space symmetry.

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

a) Prove that the presence of a Sn axis in a molecule implies the presence of
n distinct elements if n is even and 2n distinct elements if n is odd.

b) Label the following irreducible representations with appropriate Mulliken
symbols stating the rules.

E 2C3 3C2 i 2S6 3d

1 1 1 1 1 1 1

2 1 1 –1 1 1 –1

3 2 –1 0 2 –1 0

4 1 1 1 –1 –1 –1

5 1 1 –1 –1 –1 1

c) What are the point groups possible for a linear molecule? Explain in
detail giving suitable examples.
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SECTION-II

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

a) Give an account of hydrides of boron.

b) What are crown ethers? Explain the use of crown ethers in separation of
alkali metals.

c) Give an account of Borazole.

d) What are interhalogen compounds? Explain with suitable example.

e) Write a note on reaction of RMgX.

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

a) What are aluminosilicates? Explain with suitable examples.

b) Write a note on activation of nitrogen.

c) Explain characteristic reactions of PCl5.

d) Write a short note on carbon nanotubes.

e) Write a short note on sulphur oxoanions.

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

i) S2  F10

ii) P4  S10

iii) [B6 H6]2–

iv) Li4 (CH3)4

v) [Cl2 PN]3

vi) Xe O2 F2



[5323]-12 4

b) Complete the following reactions (any five): [5]

i) 3 3 2BCl HN(CH(CH ) ) ? HCl  

ii) 2H ORLi R CHO ? 

iii) Na + C10 H8 (THF)   ?

iv) NH3 + COCl2   ?

v) PCl5 + NH4 Cl    _____ + NHCl.

vi) Be (CH3)2 + CH3OH    ?

E E EE E EE E EE E EE E E
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Total No. of Questions : 6]

[5323] - 23
M.Sc. - I

ORGANIC CHEMISTRY
CH-250: Synthetic Organic Chemistry and Spectroscopy

(2008 Pattern) (Semester - II)
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 to be written in separate answer books.

P1848 [Total No. of Pages : 4
SEAT No. :

SECTION - I

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

a) Explain the role of peracid in epoxidation and lactonization reactions.

b) Give the significance of Reformatsky reaction.

c) What are phosphorous ylides? Explain with suitable example.

d) Wolf rearrangement is used to prepare higher homologue of carboxylic
acid. Explain.

e) Explain ‘Swern Oxidation’.

Q2) Write short notes on any three of the following: [12]

a) Generation and reactivity of carbene.

b) Organo copper reagents in organic synthesis.

c) Simmon-Smith reaction.

d) Synthetic applications of DIBAL-H.

P.T.O.
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Q3) Predict the products and suggest the mechanism for any four of the
following: [12]

a)

b)

c)

d)

e)

SECTION - II

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

a)

b)
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c)

d)

e)

Q5) Attempt any four of the following: [16]

a) How will you monitor the following conversion by IR.

b) Calculate max for the following compounds.

i) ii)

c) Explain fundamental vibrations and overtones.

d) 1H-NMR spectrum of acetonitrile shows shielded protons as compared
to that of dichloromethane. Explain.

e) Write note on anisotropic effect.
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Q6) Deduce the structure of any three of the following using given spectral data
and justify your answer. [12]

a) M.F. = C9H10O2

UV = 253, 265 nm ( 220)

IR = Very broad bands at 3000-3400 cm-1, 1710, 1600, 1500, 924 cm-1.
1H-NMR:  = 2.11(s, 15 mm)

3.48 (s, 10 mm)

6.98 (d, 10 mm)

7.12 (d, 10 mm)

12.4 (s, 5 mm, D2O Exchangeable).

b) M.F. = C7H12O4

IR = 1742 cm-1

1HNMR:  = 1.3 (t, J = 6.5 Hz, 6H)

2.6 (s, 2H)

4.16 (q, J = 6.5 Hz, 4H)

c) M.F. = C4H5O2N

UV = Featherless above 210 nm.

IR = 2250, 1750 cm-1

1HNMR :  = 3.5 (s, 2H)

3.8 (s, 3H)

d) M.F. = C6H18O

IR = 1700, 1620 cm-1

PMR:  =1.90 (s, 3H)

2.10 (s, 6H)

6.0 (s, 1H)

E E EE E EE E EE E EE E E
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Total No. of Questions : 6]

[5323] - 32
M.Sc.

PHYSICAL CHEMISTRY
CH-311: Nuclear and Radiation  Chemistry

(2008 Pattern) (Semester - 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.
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.

P1850 [Total No. of Pages : 3
SEAT No. :

P.T.O.
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SECTION-I

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

a) Discuss the applications of semiempirical mass equation.

b) Describe the process of nuclear fission. What are the prompt & delayed
neutrons?

c) Derive an expression for infinite medium multiplication factor.

d) Discuss the characteristics of thermal, fast & intermediate reactors.

e) Discuss the principle & working of breeder reactor.

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

a) What are the basic components of accelerator?

b) Discuss with suitable examples various types of nuclear reactions.

c) Discuss the various types of moderators & coolants used in nuclear
reactors.

d) Discuss the portulates of Bohr’s theory of compound nucleus.

e) Discuss the principle of particle induced ‘’ ray emission technique.

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

a) Calculate the binding energy of the two last neutrons in 37Cl. [Given: the
mass difference beth 35 37

63Cl & Cl  is 1.9970 amu].

b) Calculate the spin & parity of 63 52
30 23Zn & V .

c) Calculate the energy level density in 63Cu excited to 8MeV.  Given: Fermi
gas model constant c = 0.3 MeV–1 &  = 2.0 MeV–1.
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SECTION-II

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

a) Discuss the mechanism of radiation annealing.

b) Write a note on “Chernobyl accident”.

c) Discuss the various stages of interaction of radiation with biological cells.

d) Discuss the role of pulse height analyzer in scintillation counter.

e) Explain the working of Cockeroft-Walton accelerator.

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

a) Explain the role of cupric ions in ferrous sulphate-cupric sulphate
dosimeter.

b) Describe the working of any one personal dosimeter.

c) Enlist various radiation protecting material. How thickness of the
protecting material is calculated for reduction of dose.

d) What are the somatic effects of radiations? Give an account of short
term and long term effects of radiation.

e) Describe various modes of nuclear retention.

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

a) Find out the dose due to 200 mci 99mTc at a distance of 2m.

Given: Er = 140 keV.

b) Find out the thickness of lead needed to decrease the activity of 50,000
cpm from CS-137 source to 12,000 cpm.

Given: e = 0.211 b/e, Z of pb = 82, A of pb = 207, density of lead =
11.35 g cm-3.

c) Find out the dose absorbed by methanol in 2h when exposed to gamma
radiation in terms of rads.

Given: dose absorbed by Fricke solution at same position = 3.2 Gy/min.
(Z/A) of Fricke solution = 0.553.

E E EE E EE E EE E EE E E
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Total No. of Questions : 6]

[5323]-33

M.Sc. - II

PHYSICAL CHEMISTRY

CH - 312 : Advanced Instrumental Methods of analysis

(2008 Pattern) (Semester - 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.

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.

P 1851 [Total No. of Pages :3

SEAT No :
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SECTION - I

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

a) Describe a typical x-ray absorption spectrum and write Beer’s law for x-
ray absorption.

b) What is photoluminescene? Describe the apparatus for it.

c) Explain the ‘S’ route and ‘T’ route mechanism for  electro-
chemiluminescene.

d) Write activation equation of NAA and explain the terms involved in it.

e) What is x-ray fluorescence? Describe the apparatus for measuring x-ray
fluorescence.

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

a) Explain the working of time of flight analyzer used in mass spectrometry.

b) Describe electron-bombardment ionization source in mass spectrometer.

c) What are the parameters considered while selecting an optimum nuclear
reaction in NAA.

d) Describe in brief the applications of photoluminescene.

e) What is energy dispersive device? Explain briefly genionization detector.

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

a) The mass absorption coefficient for Ni measured with CuKα line is 49.2
cm2/g. Calculate the thickness of nickel, nickel foil that was found to
transmit 47.8% of incident power of beam of CuKα radiation. The density
of Ni is 8.90 g/cm2.

b) What weight of the alloy should be taken which contain 2% gold if the
irradiation period is 2 days in a neutron flux of 1.8 x 107 n cm-2 s-1 and
desired activity after a cooling period of 1 day is 500 [given - γ = 100%,
σ  = 98.8 b, ty

2
 of 198 Au = 2.7 days counting efficiency = 20%].

c) Calculate the kinetic energy that a singly charged ion (z = 1) will acquire
if it is accelerated through potential of 103V in electron bombardment
ion source.
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SECTION - II

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

a) What is plasma ? Describe with neat diagram a typical ICP source.

b) Write a note on power compensated DSC.

c) What is cyclic voltammetry ? Draw and explain the typical cyclic
voltammogram.

d) Describe the applications of coulometric titrations.

e) Describe energy level diagram for the sample and spectrometer in ESCA.

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

a) Explain the terms

i) Binding energy

ii) Fermi energy

iii) Work function

iv) Kinetic energy of ejected electron with suitable energy level diagram.

b) Discuss the factors affecting DTA curves.

c) Discuss current voltage relationship in coulometric technique.

d) Write a short note on hydrodynamic voltammetry.

e) Discuss briefly applications of ICP - AES techniques

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

a) Calculate time required for constant current of 0.75 A to deposit 0.270 g
of CO(II) as an element on cathode assuming 100% current efficiency.

b) The work function of a spectrometer is 50 eV. The binding energy of the
emitted electron is 1070 eV. If the kinetic energy of the emitted electron
is 1.77 eV. Find the wave length of incident - x - ray.

c) The thermal curve of 125.5 mg sample that contained mixture of
MgC

2
O

4
H

2
O and thermally stable salt had mass loss of 6.98 mg at an

onset temperature of about 140oC corresponding to vaporization of water
determine percentage of MgC2O4H2O is sample.

[atomic weight - Mg = 24, C=12, O=16, H-1.0]


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1) All questions are compulsory.
2) All questions carry equal marks.
3) Use of calculator’s is allowed.
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Q1) Answer the following (any four): [20]

a) Explain the Mössbauer spectra of high spin cis and trans Fe(NH3)4Cl2.

b) Explain the ESR spectra of 13CD3 radical.

c) Explain the 31P- NMR spectra of HPF2 molecule.

Given:

i) 31 19 31 1P F P HJ J
 



ii) 31 1 31 19P H P F
J J

 


d) Explain the cyclic voltammogram of antibiotic chloroamphicol.

e) What is NQR spectroscopy? Write the asymmetric parameter involved
in NQR spectroscopy.

Q2) Answer the following (any Four): [20]

a) What is XPS? Explain the principle, instrumentation of XPS.

b) What is SEM? Explain the working of SEM.

c) What is DTA? Draw the DTA curve for Mn (pH2O2) H2O molecule.
P.T.O.
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d) What is x-ray diffraction? Explain the difference between single x-ray
diffraction and powder x-ray diffraction.

e) What is chemical shift? Explain factors affecting chemical shift in NMR
spectra.

Q3) Answer the following (any Four): [20]

a) Draw the structure for SnF4 and explain why quardrupole splitting is
observed in this compound but not in SnCl4.

b) What is miller indices? Compute the miller indice for the face having
intercepts as-

i) [1 0 0]           ii)     [1 1 1]          iii)      [0 1 0]

c) Thermal curve of 250.14 mg sample that containt mixture of CaC2O4.H2O
and thermally stable salt had a mass loss m is 13.96 mg at on set
temperature about 280oC corresponding to vapourization of H2O.
Determine the % (W/W) of CaC2O4.H2O in the sample.

d) Explain the ESR spectra of [NF3]• radical.

e) Calculate the energy of nuclei having spin quantum no. I = 3/2 and draw
the energy level diagram.

Q4) Write short notes on (any Four): [20]

a) Write any two application of DSC.

b) Factors affecting on T&A curve.

c) TEM.

d) Spin- lattice relaxation.

e) Superhyper fine splitting.

E E EE E EE E EE E EE E E
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Total No. of Questions : 4]

[5323]-39

M.Sc. - II

INORGANIC CHEMISTRY

CH-332: Bioinorganic chemistry : Inorganic Elements in the
Chemistry of Life

(2008 Pattern) (Semester-III)

Time : 3 Hours]  [Max. Marks : 80

Instructions to the candidates:

1) All questions are compulsory.

2) All questions carry equal marks.

3) Draw neat diagrams wherever necessary.

P 1857 [Total No. of Pages :2

SEAT No :

P.T.O.

Q1) Answer the following (Any Four): [20]

a) What are radiopharmaceuticals? Which elements are used for radioimaging
purpose. Give two examples of metal camplexes used in
radiopharmaceuticals.

b) What is MRI ? Explain the making of MRI - contrast agents with a
suitable example.

c) Why tyrosinase enzyme is called as mixed-function catalase ? Explain
with examples or reactions.

d) Explain the biomethylation reaction of vitamin B12.

e) Explain the active site structure and function of enzyme urease.

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

a) Explain with mechanism the reaction catalyzed by amine oxidase enzyne.

b) Explain the active site structure and function of carboxy peptidase.

c) What is the difference between blue and non-blue copper oxidases?

 Explain the active site structure and function of enzyme galactose oxidase.



2[5323]-39

d) Which metal is present at the active site of plastocyanin? What is the
geometry around that metal? Which amino acids are bound to metal?

e) Explain in brief, any two techniques used to study metal complex DNA
interactions.

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

a) Give the names of non-covalent binding interactions for metal camplexes
with DNA. Explain how tris(phenanthroline) ruthenium complex acts as
a spectroscopic probe?

b) Explain the active site structures of enzymes containing copper. Explain
the function of Cu-Zn-SOD.

c) Discuss the properties of the species formed during hamolytic and
heterolytic cleavage of Co-C band in vitamin B

12
 using diagrams.

d) Explain the role of manganese in photo synthesis.

e) What is meant by chemical nuclease? Explain their functions using suitable
examples.

Q4) Write short notes on (any four): [20]

a) Carbonic anhydrase

b) Azurin

c) Catalase

d) Anticancer drug

e) Gold compounds in the treatment of rheumatoid arthritis.


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Total No. of Questions : 4]

[5323]-45
M.Sc.  - II

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

(2008 Pattern) (Semester-III)

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

1) Answers to the two sections should be written in separate answer book.
2) All questions are compulsory and carry equal mark.
3) Neat diagram drawn wherever necessary.
4) Use of logarithmic table, non-programmable calculator are allowed.

P 1863 [Total No. of Pages :2

SEAT No :

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

a) Explain the term compound fertilizer? Explain the Na-tetraphenyl borate
method used for determination of potassium from mixed fertilizers.

b) Give an analytical procedure for determination of  lead from sample of
lead glass.

c) Explain the general scheme of analysis of soap.

d) Describe the method of determination of moisture by Karl-Fischer titration
from explosives.

e) 0.650 gm of nitrogen fertilizer was kjeldahlised and NH
3
 produced was

absorbed in 50 ml N/10 H
2
SO

4
. The excess of acid required 19 ml of N/

10 NaOH solution for neutralization. Find the percentage of nitrogen in
the fertilizer. (Given: At. Wts. N = 14.008)

Q2) Attempt any four of the following: [20]
a) What is pigment? Describe importance of pigment volume concentration

in surface coating industries.

b) Describe the method to estimate anionic surfactants.

c) What are cosmetics? Give the procedure for estimation of calcium from
cosmetics.

d) 10 ml of 0.01 M ZnSO
4
 solution required 9.5 ml EDTA solution for

complete reaction. 0.310 gm of sample containing magnesium was
dissolved in 250 ml of acid. An aliquot of 25 ml of sample solution
required 24 ml EDTA solution. Calculate percentage of magnesium in
sample. (Given: At. Wt. Mg = 24).

P.T.O.
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e) 2.0 gm 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 given sample. (Given: At. Wts : Ba = 137, S = 32, O = 16).

SECTION-II

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

a) What is steel? Explain the analytical procedure for the estimation of nickel
from steel.

b) Explain the analytical procedure for the determination of calcium from
dolomite ore?

c) Define sludge. Explain different method of sludge disposal.

d) 0.52 gm of ilmenite ore 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 aliquot of 50 ml, after
removal of iron Ti - cupferron complex was precipitated. After ignition
of precipitate 0.130 gm of titanium oxide was obtained. Calculate
percentage of TiO

2
 and Ti in the sample. (Given: Atomic wts: Ti = 47.88,

O = 16, Cupferron = 155).

e) Explain the generation of COx and its hazardous effect on human health.
How it is controlled.

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

a) Explain construction and working of cyclone separator.

b) Describe trickling filter process for waste water treatment.

c) Explain an analytical method for the estimation of Arsenic from waste
water.

d) Explain safety rules used in industries.

e) In the determination of COD from waste water sample, 50 ml of it was
reflux with 10 ml of 0.1 N K

2
Cr

2
O

7
 solution and 20 ml cone. H

2
SO

4

solution. The solution was titrated with FAS solution. The titration reading
was 8.5 ml 10 ml aliquot of 0.1 N K2Cr2O7 solution required 12.0 ml of
the same FAS solution. Calculate Chemical Oxygen Demand (COD) of
waste water sample.


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Total No. of Questions : 4]

[5323]-46

M.Sc. - II

ANALYTICAL CHEMISTRY

CH-392: Advanced Analytical Techniques

(2008 Pattern) (Semester - 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 calculator is allowed.

5) Use of graph paper is allowed.

P 1864 [Total No. of Pages :3

SEAT No :

P.T.O.

SECTION - I

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

a) State and explain Faraday’s laws of electrolysis. Give its important
application.

b) Explain the terms :

i) Transformer ii) Resistor

iii) Capacitors iv) Conductance

v) Inductors

c) Write a critical note on discrete sample analyzer.

d) Describe the role of microprocessor control in AAs.

e) Calculate the output voltage with turn ratio 15:1 when voltage of 230 V is
applied to the primary coil.

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

a) Explain the difference between metallic conductor, insulator and
semiconductors on the basis of band theory.
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b) What is meant by rectification? Describe the working of crystal diode as
half wave rectifier.

c) Write short note on continuous flow analyzers.

d) How long must a 0.320 A current flow in order to plate 0.742g of copper
from Cu (II) sulphate.

[Given At. Wt. of Cu = 63.54g, F = 96487C]

e) 3 Capacitor are connected in series across 230V d.c. supply out of
which two are with capacity 6 μf, 16 μf. and third one of unknown
capacity. The total capacitance is 2 μf. Calculate value of unknown
capacitor and voltage across each capacitor.

 SECTION-II

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

a) Explain the following terms with respect to AAS.

i) Spectral interference ii) Chemical interference

iii) Ionisation interference iv) Releasing agent

v) protective agent

b) Explain the role of supercritical Fluid Chromatography as an analytical
tool in pharmaceutical analysis.

c) Describe how the laser enhanced ionisation technique is useful for detection
of various gases, liquids and solids.

d) Explain clinical application of the radioimmuno assay of insulin.

e) 10ml sample of blood was treated with trichloroacetic acid to precipitate
proteins. After centrifugation the resulting solution was brought to PH 3
and extracted with 2 ml portion of methyl isobutyl ketone containing the
organic lead complexing agent. The extract was aspirated directly into
an air acetylene flame and yields absorbance 0.266 at 283.3 nm. 5 ml
aliquot of standard solution containing 0.2 ppm and 0.3 ppm of lead
were treated in same way yielding absorbance 0.198 and 0.299. Calculate
ppm of lead in blood sample.
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Q4) Attempt any four of the following : [20]

a) Write a note on Resonance ionization spectroscopy.

b) Explain Enzyme-linked immunosorbent assay with respect to principle
aspects and applications.

c) Mention various mass analyser used in atomic mass spectrometer and
discuss any one.

d) Discuss the working of Hallow cathode lamp.

e) A solution of sample of plant ash gave a meter reading 42. To the solution
B and C containing the same quantity of unknown solution 45 and 85
mg/ml of added potassium gave meter reading of 70 and 98. Calculate
the concentration of potassium in the sample.


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Total No. of Questions :4]
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M.Sc - II

PHYSICAL CHEMISTRY
CH - 414 : Biophysical Chemistry and Related Techniques

(Old) ( 2008 Pattern) (Semester - IV) (Optional)

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.

P1869 [Total No. of Pages : 3
SEAT No. :

P.T.O.



2[5323]-53

SECTION - I

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

a) Calculate Rrms for a polymer with 300 monomer units and total length
400 nm.

b) Compare animal and plant cell structures

c) Discuss the role of ATP in energy transfer

d) What are flickering clusters?

e) How is Henderson’s equation used in buffer preparation?

f) Explain what is reverse osmosis.

Q2) Attempt any four of the following [20]

a) Give applications of  Donnan equilibrium

b) Deduce the relation  8
3
NR l
π

= ×

c) Explain the significance of nucleic acids in cell biology

d) What are smooth muscles and their functions?

e) Discuss the role of directionality in H bond.

f) How is pH of blood maintained constant?

SECTION - II

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

a) Discuss briefly the composition of a cell  membrane

b) Explain the thermodynamic treatment of membrane transport.



3[5323]-53

c) Define the terms:

i) neuron       ii) nerve iii) membrane lipids
iv) membrane proteins and v) carrier proteins

d) Draw and explain the graph showing various events of action potential.

e) Discuss sedimentation equilibrium method to determine the molecular
weight of biopolymers.

f) Differentiate between micelles and biolayers with respect to their structure
and function.

Q4) Answer any four of the following [20]
a) Explain the role of optical rotary dispersion forces involved in structural

stability.

b) Briefly discuss any two methods for determination of the size of
biopolymers.

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

d) Discuss the factors affecting enzyme activity.

e) Discuss viscosity method to determine the molecular weight of a
biopolymer.

f) Write a note on helix-cell transitions.


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Total No. of Questions :5]

[5323]-54
M.Sc. - II

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

(2008 Pattern) (Semester - IV) (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 to the RIGHT SIDE indicate FULL marks.
4) Use of logarithmic tables/calculator is ALLOWED.
5) Neat diagrams must be drawn WHEREVER necessary.
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SECTION - I

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

a) Discuss the general principles for using radio pharmaceuticals in diagnosis
and therapy.

b) Describe the method of separation of uranium isotopes.

c) Which ionizing sources are used for food preservation and sterlization?
Write the various closes given and their effects on food items.

d) Describe the method for waste disposal of radio active gases.

e) Give an account of heavier element burning.

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

a) Explain the terms planck era, GUT era. What are their characteristics?

b) Discuss the principle and procedure of positron emission tomography
technique.

c) Discuss the solar neutrino problem.

d) Write short note on pre-mordial nucleosynthesis.

e) Draw and explain cosmic and abundance curve.

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

a) Write down the reactions in C-N-O bicycle.

b) 99Mo with an activity of 24,000 cpm is loaded on alumina column. Find
out the activity of 99mtc when extracted after 8 hrs with an efficiency of
70%. Given t1/2 of 99mo = 66.6h and 99mtc=6.0h.

c) Fin out dose due to 200 mci Co - 60 at a distance of 3 meters. Given :
gamma energy of Co-60 is 2.5 Mev.
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SECTION - II

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

a) Discuss effect of solute concentration on molecular yield in radiolysis of
water.

b) Discuss a method to measure bean energy.

c) Write reactions involved in the radiolysis of methanol.

d) How are soft radiation emitters prepared?

e) 10cc KCL was titrated with 10mm AgNo3. After 1.5 cc addition, activity
attenuated from 500 cpm to 250 cpm. Find molarity of Kcl.

Q5) Attempt any four of the following: [20]
a) How are radioactive nuclides for tracer use, prepared?

b) How is a radio chemical species purified after isolation? mention the
problems encountered.

c) Explain neutralization radiomatric titration with a neat diagram.

d) What is radical scavenging? Give examples.

e) How are counters chosen to measure activity?

f) Give advantages of radimetric titrations in which β particles are absorbed.


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Total No. of Questions : 4]

[5323]-55
M.Sc. - II

INORGANIC CHEMISTRY
CH - 430 : Inorganic Solids and Heterogeneous Catalysis

(2008 Pattern) (Semester-IV)

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

1) All questions are compulsory.
2) All questions carry equal marks.
3) Neat diagrams should be drawn wherever necessary.

P 1871 [Total No. of Pages :2

SEAT No :

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

a) Find out the framework electrons in Ir
4
(CO)

12
 and predict the structure.

b) List out the various methods of preparation of hetereogenous catalyst
and explain any one of them in detail.

c) Explain catalytic hydrogeneration of alkenes by using Pd as catalyst.

d) Discuss the use of nanomaterials as catalyst in organic synthesis.

e) What are the phosphazenes? How they are prepared? Write their
structures.

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

a) What are silicones? Give general method of preparation and mentions
the use.

b) Explain the use of powder XRD technique for determining the structure
of zcolites.

c) Give an account of heteropolyanians of Mo and W.

d) Which types of reactions are catalyzed by semiconducting oxides? Explain
in detail any one reaction catalyzed by these oxides.

e) What is chemical reactor? Name different chemical reactors and  explain
any one in detail.

P.T.O.
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Q3) Attempt any four of the following: [20]

a) What is meant by phase transfer catalyst? Describe a reaction catalyzed
by this type of catalyst.

b) Give an account of temperature programmed techniques for
characterization of heterogeneous catalysts.

c) Pyrolysis has a considerable effect on the nuclearity of polynuclear
carbonyls.

d) Discuss in detail the basic principle and steps involved in heterogeneous
catalysis.

e) What are inorganic polymers? Give a method of classification of inorganic
polymers.

Q4) Write short notes on: (any four) [20]

a) Clay as a catalyst.

b) Phosphazenes.

c) MCM-41 as a catalyst.

d) Fischer - Tropsch synthesis.

e) Zeolite as hydrocracking catalyst.


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Total No. of Questions : 9]

[5323] - 57
M.Sc. -II

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

Environmental Chemistry
(2008 Pattern)  (Semester - IV)

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

1) Attempt any two sections from the following.
2) Both sections should be written in the same answer book.

3) All questions are compulsory.
4) Figures to the right indicate full marks.
5) Neat diagrams must be drawn wherever necessary.
6) Use of logarithmic table/calculator is allowed.

P1873 [Total No. of Pages : 4
SEAT No. :

SECTION - I
Applications of Inorganic Materials

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

a) What are Formazans? How are they classified as ligands? Give atleast
two examples of each and draw the structure of metal complexes they
form.

b) Explain the production and properties of glass fibers for reinforcing
plastic resin.

c) Give in detail production of Portland cement.

d) Explain the microstructure of soft wood.

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

a) What do you understand by N-N isomerism in metal complexes of azo
compounds? Explain with respect to Nickel and Copper complexes.

P.T.O.
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b) Give two examples and draw structure of

i) Metalized dyes,

ii) Additional reagents,

iii) Medially metalized azodyes.

c) Explain the production and properties of glass fibers.

d) Discuss the different processes available for electro deposition of zinc.

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

a) Yellow pigment.

b) Alloy plating.

c) Natural earth colour pigment.

SECTION-II
Environmental Chemistry

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

a) What does primary and secondary treatment in a sewage treatment plant
removes from the waste stream?

b) Draw a schematic diagram of an alkaline fuel cell (AFC). Write the reaction
that occur at the cathode and anode. Show overall reaction. What is the
electrolyte used in the AFC?

c) What is the main source of cadmium pollution in the environment? List
four industrial uses of cadmium. What is galvanised iron? Are smokers
more at risk for cadmium poisoning.

d) Will geothermal energy level be a major source of energy world wide?
Explain.
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Q5) Attempt any Three of the following: [15]

a) List four forms of biomass. What is the energy yield obtained from
burning biomass? List the advantages and disadvantages of using biomass
as a source of energy.

b) Determine pE for waste water that contains 5×10-4M S-2. Does this waste
water favour oxidation or reduction? 2 oS 2 S ,PE 8.47e     .

c) What is meant by point and non-point sources of pollutions? Give an
example of each.

d) Draw a schematic diagram of a Phosphoric Acid Fuel Cell (PAFC).
What reactions are occuring at the cathode and anode? Show overall
reaction.

Q6) Write short notes (any Two): [10]

a) Tidal power and wind power.

b) Primary and secondary sludge.

c) Reverse osmosis.

SECTION-III
Biotechnology

Q7) Attempt any Three of the following: [15]

a) Which principles of genetics are used in biotechnology?

b) “Biotechnology is a branch which has developed by the contribution of
various branches of science”. Comment.

c) What is renin? Describe an experiment to demonstrate the effect of
different factors on the action of renin on milk.

d) Why are living cells called miniature factories.
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Q8) Attempt any Three of the following: [15]

a) Explain the cycle of methane production using anaerobic bacteria.

b) How are variations induced in plants? Explain one method in detail.

c) What is recombinant DNA technology? What are its advantages and
limitations?

d) State and explain main stages involved in making cheese.

Q9) Write short notes - any Two: [10]

a) DNA mapping.

b) Tissue culture.

c) Antibiotics.

E E EE E EE E EE E EE E E
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Total No. of Questions : 6]

[5323]-58
M.Sc.

ORGANIC CHEMISTRY
CH - 450 : Chemistry of Natural Products

(2008 Pattern) (Semester-IV)

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.

P 1874 [Total No. of Pages : 4

SEAT No :

SECTION-I
Q1) Outline the steps in any four of the following synthetic sequences. Indicate

the reagents used and discuss the mechanism and stereochemistry involved.[16]

Q2) Answer any three of the following: [12]
a) Give chemical and physical evidence to prove the presence of

i) Lactone ring and
ii) Tertiary - OH group in camptothecin

b) Give evidences to establish the relative stereochemistry of the four
possible isomers of deoxypodophyllotoxin.

P.T.O.

a)

b)

c)

d)

e)
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c) A stereoisomer of hardwickiic acid (A) has the following structure.

How will you prove the presence of C-9 methyl and the stereochemistry
of the same.

d) How will you prove the presence of pyrolloquinoline in hydroxy
camptothecin.

Q3) a) Complete the following sequence using appropriate reagents provided.
Explain the steps. [6]

i) aq. KOH, DMSO

ii) KI3, NaHCO3, H2O, O'C

iii) MCPBA/NaHCO
3

iv)

v) NaOH, H2O, O'C, CO2

b) Nuciferal (A) was synthesized from (B) via a series of slips. [6]

i) Suggest the synthesis of (B) from simple starting compounds.

ii) Suggest the retrosynthesis of Nuciferal from (B).

iii) Explain the steps involved in conversion of (B) into Nuciferal.
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SECTION-II

Q4) a) Discuss the importance of Wagner-Meerwin rearrangements in biogenesis
with suitable examples. [4]

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

Q5) Attempt any two of the following: [12]

a) Explain all the steps involved in the biogenesis of squalene from two
farnesyl pyrophosphate molecules.

b) Suggest the steps involved in the following biogenetic scheme.

c) Give the steps involved in the following conversion:

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

i)

ii)

iii)

iv)
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Q6) Write all steps in any two of the following biogenetic conversion: [12]

a) Erythrose - 4 - phosphate → Shikimic acid.

b)

c) L - Tynosine


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Total No. of Questions : 6]

[5323] - 60
M.Sc.

ORGANIC CHEMISTRY
CH-452: Heterocyclic Chemistry, Chiron Approach and Medicinal

 Chemistry
(2008 Pattern) (Semester - IV)

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

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

P1876 [Total No. of Pages : 4
SEAT No. :

SECTION-I

Q1) a) Explain  the following (Any -3): [6]

i) Imidazole is much stronger base than pyrazole.

ii) Pyridine - N-oxide readily under goes electrophilic substitution at
the 4 - position.

iii) Indole reacts with chloroform in alkali to give  3- chloroquinoline as
one of the product.

iv) Electrophilic substitution in 4- phenyl pyridine occurs in the benzene
ring.

b) Attempt (Any - 2): [4]

i) 4 - chloro -3 nitrophyridine hydrolyses readily.

ii) Thiophene is resistant to ring opening than furan & pyrrole.

iii) Benzofuran is more stable than furan towards acid.

c) Give applications of supramolecular chemistry. [2]

P.T.O.
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Q2) a) Predict the product and also give suitable mechanism (Any - 3) [6]

i)

ii)

iii)

iv)

b) Give reactions of following reagents with quinotine [4]

i) LAH, Et2O.

ii) KNH2, NH3(liq.)’ – 60oC.

iii) 30% oleum, 90oC.

iv) TSCl, kCN, CH2Cl2, H2O, R.T.

c) Explain use of thiourea in the synthesis of thiozole. [2]

Q3) a) Write note on Any -2: [6]
i) The Hinsberg Thiophene Synthesis.
ii) First Benary furan synthesis.
iii) Hantzsch pyridine, synthesis.

b) Complete the following reaction sequence (Any - 2): [4]

i)

ii)

iii)
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c) i) Write note on: Reissert Indole synthesis [2]

ii) Solve any - 2: [4]

1) Quinoline is used as a solvent in decarboxylation reactions -
Explain.

2) Why isooxazole is less basic than oxazole.

3) Why pyrixidines readily under go. diels - Alder reaction.

SECTION-II

Q4) Answer any three of the following:

a) “Fructose gives red precipitate in Febilings test” Explain.

b) “Glucosse on complete acetylation given (two isomeric) pentracetates
which donot react with either phenye hydrazine or Tollen’s reagent” .
Explain.

c) Write a short note on “anomeric effect”.

d) What are epimers? Write the open chain structure for C-2 epimer of
D-(+) - Glucose Assign configurations to C - 2, C - 3, C - 4 and C - 5
carbon atom in the C - 2 epimer of D - (+) - Glucose. [12]

Q5) a) Give the retrosynthesis for (–) - pentenomycin. [4]

b) How will you convert D - mannitor into (s) - propanediol? [2]

c) What is the role of “rule of fire” in chiron approach? [4]

d) Predict the products for any three of the following. [6]
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i)

ii)

iii)

iv)

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

a) What are the characteristics of an ideal drug?

b) What is green chemistry? Explain any four principles involved in green
chemistry.

c) Describe the concept of atom economy and percentage yield.

d) Describe the processes involved in elimination of a drug.

E E EE E EE E EE E EE E E
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Total No. of Questions : 4]

[5323] - 63
M.Sc. - II

ANALYTICAL CHEMISTRY
CH-491: Polymer Technology

(2008 Pattern) (Old Course) (Semester - IV)
Time : 3 Hours] [Max. Marks : 80
Instructions to the candidates:

1) All questions are compulsory and carry equal marks.
2) Answer to the two sections should be written in separate answer book.
3) Neat diagrams must be drawn wherever necessary.

P1879 [Total No. of Pages : 3
SEAT No. :

SECTION-I

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

a) Derive kinetic rate equation for chain polymerization.

b) Write a note on photodegradation of polymers.

c) Explain the mechanism of anionic polymerization.

d) Give the method of preparation and uses of

i) Teflon

ii) Polystyrene

e) Classify the polymers on the basis of their origin and structure of main
chain.

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

a) Write a note on cure-reactions.

b) Explain reactivity ratio and copolymerization behaviour.

c) Give salient features of emulsion polymerization.

d) Explain ring-opening polymerization.

P.T.O.
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e) Predict the products.

i)

ii)

iii)

iv)

v)

SECTION-II

Q3) Attempt any four of the following: [20]
a) Explain the term fibre-spinning. Explain importance of post treatment of

fibres.
b) Write a note on injection - moulding.
c) What is ageing? Mention the reaction encountered in ageing and explain

any one method used for ageing.
d) Explain softening temperature and flammability of the polymers.
e) A carbonyl terminated and hydroxyl terminated polybutadiene dissolve

in mixture of ethanol and toluene, it was titrated with 0.1242 N KOH.
The burette reading was 5.1. Calculate the average weight of polymer.
(Given: Weight of sample = 0.075 gm)
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Q4) Attempt any four of the following: [20]

a) Describe with a neat diagram, the dry spinning process.

b) Describe in detail the cryscopic method for the determination of number
average molecular weight of polymers.

c) Describe  in detail the blow-moulding.

d) Explain the term compounding. What are the ingradients used in
compounding process? Give the role of each ingradient.

e) A suspension containing equal masses of particles of molecular weight
20,000 and 40,000 respectively. Calculate the number average and weight
average molecular weight.

E E EE E EE E EE E EE E E
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