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[5830]-101

M.Sc.
PHYSICAL CHEMISTRY
CHP110: Fundamentalsof Physical Chemistry - |
(2019 Pattern) (Semester - |)

Time: 3Hours] [Max. Marks: 70
I nstructions to the candidates:

1) Answer to the Two sections should be written in SEPARATE answer books.

2) Questions 1 and 5 are Compulsory.

3) Answer any 2 questions out of Q2, Q3 and Q4 and any 2 questions out of Q6, Q7

and Q8.

4) Figuresto theright side indicate full marks.

5) Use of logarithmic table, claculator is allowed.

6) Neat diagrams must ber drawn wherever necessary.

Physico-Chemical Constants

1) Avogadro Number N =6.023 x 10* mol
2) Boltzmann Constant k =1.38 x 107" erg K™! molecule™
=1.38 x 102 J K! molecule’
3) Planck Constant h =6.626 x 10" erg s
=6.626 x 107 J s
4) Electronic Charge e =4.803 x 10" esu
=1.602 x 107" C
5) 1eV =23.06 k cal mol™
=1.602 x 102 erg
=1.602 x 10" J
= 8065.5 cm™’
6) Gas Constant R=8.314 x 10’ erg K™ mol

=8.314 J K mol’!
= 1.987 cal K™! mol™

7) Faraday Constant F = 96487 C equivalent’

8) Speed of light c=2.997 x 10" cm s
=2.997 x 10® m s™!

9) 1 cal =4.187 x 10" erg
=4.1871]

10) 1 amu =1.673 x 107 kg

11) Bohr Magneton Be=-9.274x 102 JT!

12) Nuclear Magneton n=5.051 x 1027 J T

13) Mass of an electron me=9.11 x 10>' Kg

PT.O.



Ql) g

b)

Q2) g

b)

Q3) 8

b)

SECTION-I
Attempt any four of thefollowing: [8]

)  Givethe conditionsfor well behaved function.

i)  What iscolligative property? Namethe colligative properties.

i) Writean equation of de Broglie hypothesisand explain thetermsin
it.

Iv)  What isClausiusinequality?

v) Differentiate between valence bond theory and Molecular Orbital
Theory.

Calculate the Gibb's free energy of mixing when 2 moles of CO, and 3
moles of N, are mixed at 500K. [3]

Answer thefollowing: [6]
1)  WhatisBlack Body Radiation? Explain itsany one application.

i)  What ischemical potential? Derive an expression to determine the
chemical potential.

Solvethefollowing. [6]
H,N-C—NH,

|
(0]

I)  Calculate the concentration of urea ( ] that has osmotic

pressure of 30 atm at 300 K.
ii) Calculatethe energy of light in Joules having A = 450 nm.

Answer thefollowing: [6]

) Explain the experimental evidence of Heisen berg uncertainty
principle.

i)  What is partial molar volume? Explain any one method of
determination of partial molar volume.

Solvethefollowing: [6]
1)  Derivean expression for the determination of entropy of mixing.

i) A cathodein aphotovoltic cell hasthreshold wavelength of 2300A.
It isirradiated by UV of 180nm. Calculate the energy of emitted
electron.
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Q4) 8

b)

Q35) 8

b)

Q6) a)

b)

Answer thefollowing: [6]

) Explain the hybridisation, geometry and type of bonding in PCI_
with the help of valence bond theory.

i)  Explain the variation of vapour pressure with change in the mole
fraction when two liquids are mixed.

Solvethefollowing. [6]
I)  Calculatethe massof the particle having uncertainty in position and
velocity as 10 °mand2x10 “ms™.

i)  Explain Hickel theory for 1,3 butadiene.

SECTION-II
Attempt any four of thefollowing: [8]

1)  Defineorder of reaction. Obtain the unit of rate constant of second
order reaction.

i)  Givethedifferent stepsinvolved in chain reactions.

i) Distinguish between flow technique and stoppered-flow technique.
Iv) Explain the effect of temperature on enzyme catalysed reactions.
v)  What arethe main postulates of Fermi-Dirac Statistics?

The rate constant of thefirst order reactionis2.5 x 10 sec*and initial
concentration of reactant is 1.0 m. Calculate the rate of reaction in
mole cm™= sec™. [3]

Answer thefollowing: [6]
1)  Explain the contineous flow method to study the fast reaction.

i)  What is steric factor? Explain, how it is determined by Collision
theory?

Answer thefollowing: [6]
I)  Discussthe diffusion controlled reaction in solution.

i)  Specific reaction rate of a reaction increases four times, if the
temperature is increased from 27°C to 47°C. Calculate the energy
of activation.

[5830]-101 3



Q7) @  Answerthefollowing: [6]

)  Explain the term 'Pre-equilibrium approximation' with suitable
example.

i)  What are parallel and consecutive reactions? Give it’s suitable
examples.

b) Derivethe Michaglis-Menton equation for enzyme catalysed reaction.|[ 6]

Q8) @ Derivetheexpression for trans ation partition function. [6]
b) Answer thefollowing: [6]

1)  Describe the relaxation technique used to study the fast reaction.

ii) Caculatethetrandationa partitionfunctionof ahydrogen molecule
confined to a 100 cm?® vessel at 25°C [ Given: mass of H, = 2.016
amu]

FK K
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M.Sc. - |
INORGANIC CHEMISTRY
CHI - 130: Moleculor Symmetry and Chemistry of P-Block Elements
(2019 Pattern) (Semester - |)

Time: 3Hours] [Max. Marks: 70
I nstructions to the candidates:

1) All questions are compulsory.

2) Answersto the two sections should be written in separate answer books.

3) Figuresto theright side indicate full marks.

4) Useof logtables, character tables and calculator is allowed.

SECTION-I
Q1) & Answerthefollowing: [8]

)  Mention the symmetry elements, order and classes of C.V point
group.
i) Using matrix multiplication method find ™\ % =

iii)  Assign the PCl_ moleculeinto appropriate point group justify it.
IV)  What isthe point group symmetry of square and reactangle.

b) Derivethecharacter tablefor C,V point group using great orthogonality
theorem. [3]

Q2) @ Attempt any oneof thefollowing: [6]

) Show that AB, molecule belongto C,V symmetry possessesA, and E
symmetry orbitals of B atoms using the reduction formula and
character table of C,V point group.

CV E 2C, 3oV
A, 1 1 1
A, 1 1 -1
E 2 -1 0
Y, E 2C, 3oV
Q 3 0 1

PT.O.



i) Find out the normolized SALC using projection operator of ‘A,
irreducibl e representation on o, orbital of BF, molecule.

D.h E 2C, 3C, oh 2S, 3oV
‘A, 1 1 1 1 1 1
b) Attempt any two of thefollowing: [6]

1)  Define and explain symmetry elements and symmetry operations
with the help of suitable examples.

i) Explain with appropriate sketches different types of planes in
[Ni(CN),]"*complex ion.

i)  Givethegeneral matricessfor the
1) E
2) i
3) oXxysymmetry operations.

Q3) @ Attempt any one of thefollowing: [6]

) What are the conditions of a mathematical group? Show that C,V
formsamathematical group.

i)  For a tetrahedral molecular ion [MnCl ]~. Find out reducible
representation for which sigma bonds form the basis and find out
which orbitalsfrom central atom will be offered for sigmabonding.
Td | E 8C, 3C, 6S, 60od
A |1 1 1 1 1 - X2+y?+72
A, |1l 1 1 -1 -1 -

E 2 -1 2 0 0 - (2Z2—x2=y? x2—y?)

T, |3 0O -1 1 -1 |(RxRy,R2 -

T, | 3 o -1 -1 1 (x,y,2) (xy,xz,yz)
b) Attempt any two of the following. [6]

i)  Draw possible isomers of [M(A-A),b,] complex. Explain which
Isomer isoptically active.

i)  How do you distinguish between Cnv and Cnh point group.

iif)  Using molecular symmetry, givethe product of o7 and o2 operation

[5830]-102
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Q4) &)

b)

Q3) 8

b)

Q6) a)

b)

SECTION-II

Answer thefollowing. [8]
)  Give the classification of the binary hydrogen compounds with
examples.

i)  Solutionsof alkali metalsin non-agqueous mediaare used asreducing
agents. Explain.

i) What are pseudohal ogens? Explain with examples.
Iv) Givethereactionsfor the synthesis of Xenon Fluorides.
Give the synthesis and physical properties of borazine. [3]

Answer any one of thefollowing: [6]

1)  Write anote on carboranes and metalloboranes.

i)  Give an account of oxyacids and oxoanions of sulpher.

Answer any two of the following. [6]

1)  Write anote on electron precise hydrides.

i)  How theakali metalsare separated by using crown ethers. Explain
indetail.

i)  Give an account of interhalogen compounds.

Answer any one of thefollowing: [6]

1)  Write a note on carbon nanotubes with respect to classification,
synthesis, properties and applications.

i)  Write anoteon PN and SN compounds.

Answer any two of thefollowing: [6]

1)  Writeanote on activation of nitrogen.

i)  Givethe synthesis and reactions of Xenon oxides.

i)  Give the synthesis and reactions of organolithium compounds.

FAK
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M.Sc. - |
ORGANIC CHEMISTRY -1
CHO-150: Basic Organic Chemistry
(2019 Pattern) (Semester - )

Time: 3Hourg] [Max. Marks: 70
I nstructions to the candidates:
1) Q.landQ.5arecompulsory and carry 11 marks each.
2) Attempt any two questions from Q.2 to Q.4 and two questions from Q.6 to Q.8.
3) Answersto the two sections should be written in seperate answer books.
4) Figuresto theright indicate full marks.

SECTION - |

Q1) @ Attemptthefollowing. [9]
1)  Comment onAntiaromaticity.
i)  Explain synthesisof pyrrole by using 1,4 diketone.

i) Pyridine does not undergo electrophillic substititution Reaction

eadly. Explain.
b) Defineenatiomer and distereomers. [2]
Q2) Attempt any four of the following. [12]

ad Draw all possibleconformational isomersof 1, 3 dimethyle cyclohexane.
b) Explainwith suitable examplearomaticity in Annulenes.

c) AssignE/Z designationtothefollowing.

@> - M/OH cH, (Ha

W& N
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d) AssignReand S face labelsto the followings.
Q
! H I
oy \c/

C
> [ /@/ oY
ph

e)  Writethe mechanism for following reaction and Justify your answer.

AC,0
Q ang_ @(

6C O

Q3) Attempt any four of the following. [12]
ad Comment on the optical activity of spiranes.
b)  Electrophillic substitution Reaction on Imidazoletakes place at 2- position.
Explain.
c) Assign R/S configuration to the following. Compound and Justify your

answer.
C.ooMe
) H——"——NHH
3

HD

i

pi

d) Comment on optical activity of thefollowing. Justify.

[5830] - 103 2



Q4) Attempt any four of the following. [12]

a)

Write note on : Stereospecific Reactions.

b) Writenote on: Huckel’sRule.

c)

d)

Q5) 8

Assign Pro-R and Pro - SlabelstoH, & H...
OOH

) He——Hs

C HZMHL
v L
AN g
H‘B

Convert Fisher projection to Newmann Projection as shown.

leﬁH y
H———o0H 1 &
| _ K
O - [~
| . | .

CoNH (H ' (lpu,w}f
3 3

What isthe stereochemical rel etionship between thefollowing compounds.
Justify.

(O OH ﬂﬁ;m v
e 1 —OH HO0——H
H 0— IJ —H H - f —0H
(»11430” C{f' OH
27
SECTION - 11
Attempt thefollowing: [9]

1)  Explain structure and stability of carbocation.

i)  Describe the use of Fries Rearrangement in Organic Synthesis.

i)  What is Nitrogen ylides? Explain the preparation methods for
NitrogenY lides.

[5830] - 103 3



b) Write any two Applications of [2]

) PDC
i)  KMnO,
Q6) Attempt any four of the followings. [12]

ad WriteNoteon : Pinacol - Pinacolone Rearrangements.
b) Write Note on : Wolff - Kishner Reduction.
c) Predict the products & Justify your answer.

I PPh

H
W R

d) Predict the products & Justify your answer.

o4
N, e A —KMhoy, g

e) Explain NGP of Pi - compounds with suitable example.

Q7) Attempt any four of thefollowing. [12]
ad Explainthe usesof Boranesin organic synthesis.
b) Comment on Neighbouring group participation.
c) Writethe mechanism and Justify your answer.

/! -~
o ) P * CHINL Et. O Pr
L o ) —h
~ .4':;\., ) < .-r“',' el , ac f [A n .' ™
9, ELal L //
30 Hy0® Mg

d) Writethe mechanism and Justify your answer.

; . ) : | 2
,r { ‘;;-__-;.,.I S _Hr./ I;.- ! "L«_l/-i 1COOF T-,; - 1

- b T ——— e - - /
| b G (aead), [ T ~—Cope

ot 5
Ve

e) Cis 2-amine cyclohexanol on reaction with nitrous acid gives only a
single product, whileitstransisomer gives two products. Explain?

[5830] - 103 4



Q8) Attempt any four of the followings. [12]
a)  Describe curtius Rearrangements with suitable example.
b) Explain any one method for the synthesis of alpha - hydroxy ketones.
c) Writethesynthesisof Nitreneswith suitable example.

d) Predict the products and suggest the mechanism.
M 2

e | — ~
B, D Negr,, mep7 7

e) Predict the products and suggest the mechanism.

4]
H.C
3‘>/‘KNH Naok/Br,
z 2 T, ¢
\ PL\/ .’LO -
6 ¢ o
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M.Sc. - |
CHEMISTRY
CHG-190: Introduction to Solid Sate of M atter
(2019 Pattern) (Semester - 1) (Elective Option-A) (2 Credits)

Time: 2Hourg] [Max. Marks: 35
Instructions to the candidates:

1) Question 1 iscompulsory.

2) From Q.2to Q.4, solve any two.

3) Q.2,to4carryequal marks.

4) Figuresto the Right side indicate full marks.

Q1) @ Solveany four of thefollowing. [8]
)  What isthedifference between‘'n’ and ‘p’ type of semiconductor?
i)  What issilsbee effect?
i)  Define schottky and frenkel defect.
IV)  What are solid electrolytes? Give two examples.
v)  What are non-stoichiometric compounds? Give example.

b) Explain mechanism of ionic conductivitein solids. [3]

Q2) @ Explanindetail. [6]
1)  Hydrothermal method for synthesis of solids.
i)  Sol-gel method for synthesis of solids.
b) Answer thefollowing. [6]
1)  Write note on oxygen sensor.

i)  What is colour centre? Explain ‘F and H centre.

PT.O.



Q3) @ What are metals, semiconductors and insulators? on the basis of MOT
explain conductivity in metals, semiconductors and insul ators. [6]

b) Answer thefollowing. [6]
1)  Write note on superconductivity.

i)  Explain semiconductivity in Gallium Arseride by using MoT.

Q4) @ Whataredefectsincrystal structure? What are non-stoichiometric defects
Explain non-stoichiometry in Tio. [6]

b) Attemptthefollowing. [6]

1)  Explain bonding in solids and electrical conductivity on the basis
of free electron theory.

i)  Explain synthesisof gold nanoparticles.

FK K
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GENERAL CHEMISTRY
CHG-190: Mathematicsfor Chemists
(2019 Pattern) (Semester - 1) (Elective Option-B) (2 Credits)

Time: 2Hours] [Max. Marks: 35
Instructions to the candidates:

1) Question 1 iscompulsory.

2) FromQ.2to Q.4, carry equal marks.

3) Solve any two questions from 2 to 4.

4) Figuresto the Right side indicate full marks.

Q1) @ Solveany four of thefollowing. [8]
)  What isscalar triple product?
i)  Whatisadiagona matrin?
i) Find the order of the following.

-1 0 3 4
5 6 7 8
0O 3 -2 4

matrin

V)  Writeany two rulesof partial differentiation.
v) What isthe derivative of cosecx?

b) Explain Taylor and Mclaurin theorem. [3]
Q2) @ Solvethefollowing. [6]
i)  Findthedifferential coefficient of thefollowing function.

y = log log logx
i)  Findthedifferential coefficient of thefollowing function.
y=(2x+ 3) **
b) Findtheinverse of the matrix A . [6]
111
A=|0 11
0 01

3 PT.O.



Q3) @ Solvethefollowing.

1)
i)

1+t2

If X=
1—t?

and

Find the maximum and minimum val ues of x3*-3x>-9

1—t?

1412

b) Evauatethefollowingintegrals

)

_[ xe*dx

Q4) @ Solvethefollowing.
Evaluate by substitution method.

i) j(ax +b)" dx
i) [Vax+bax

b) Definethefollowing.
)  Determinant
i)  Conjugate point
i)  Node
IV) Indefiniteintegral
v) Scadar
vi) Transpose

[5830]-104
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M.Sc. - |
GENERAL CHEMISTRY
CHG-190: Introduction to Chemical Biology-i

(2019 Pattern) (Semester - 1) (Elective Option-C) (2 Credits)
Time: 2Hourg] [Max. Marks: 35
Instructions to the candidates:

1) Question 1 iscompulsory.

2) From Q.2to Q.4, carry equal marks.

3) Slove any two Questions from 2 to 4.
4) Draw diagram wherever necessary.

Q1) @ Solveany four of thefollowing. [8]
1)  Howisprokaryotic cell structure different from eukaryotic cell?
i)  What are amphi pathic lipids? How do they behave in water?
i)  What arethebiological significance of carbohydrate?
Iv) Explaintitration curve of amino acid.

v) What isaconcise definition of proteomics? Why is proteomics so

Important.
b) Discuss protein quaternary structure with function. [3]
Q2) Answer thefollowing questions. [6]

a Defineand classify carbohydrates with suitable example.
b) Solvethefollowing.
1)  Discussthe factors affecting membrane fluidity. [3]

i)  Write a note on phospholipids. [3]

5 PT.O.



Q3) Attempt the following questions. [6]

a)

b)

Discuss in detall secondary and supersecondary structure of proteins
with examples.

Solvethefollowing.
)  Define facilitated diffusion Explain with suitable example. [3]

i)  What do you mean by Rancidity of lipids? Explain with example.[3]

Q4) Solvethefollowing questions.

a)

b)

Comment on structure and functions of different organellesof Eukaryotic

cell. [6]
)  What areessentia and non-essential amino acids? Draw the structures

of essential amino acids. [3]
i)  Describein brief pinocytosis and phagocytosis. [3]

F& K
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M.Sc. PHYSICAL CHEMISTRY
CHP-210: Molecular Spectroscopy and Nuclear Chemistry
(2019 Pattern) (Semester - 11)

Time: 3Hourg]
I nstructions to the candidates:
Answer to the Two sections should be written in SEPARATE answer books.

1)
2)
3)

4)
5)
6)

Questions 1 and 5 are Compulsory.

[Max. Marks: 70

Answer any 2 questionsout of Q.2, Q.3 and Q.4 and any 2 questions out of Q.6, Q.7
and Q.8.

Figuresto the Right side indicate full marks.
Use of logarithmic table, claculator is allowed.
Neat diagrams must ber drawn wherever necessary.

0

2)

3).

4)

3)

7)
8)

9

Physico - Chemical Constants

Avogadro Number
Boltzmann Constant

Planck Constant
Electronic Charge

eV

Gas Constant

Faraday Constant

Speed of light

1 cal

10} lamu

11) Bohr magneton
12) Nuclearmagneton
13) Mass of an electron

N =6.022 x 1{* mol*!

k =138 x 10" erg K molecule™
=138 x 102 JK'! molecule

h  =6626%10Y erg s
=6.626%x10*J s

e =4.803 x 0% esu
=1.602 x 109 C
=23.06 k cal mol"!
=1.602 x 10% erg
=1.6027 10" J
= 8065.5 cm™! ‘

R =8314 x 107 ergK" mol*
=8.314 J K ' mol!
=1.987 cal K-'mol"!

F =96487 C equiv

¢ =2997 x 10" cm s
=2:997 x 108 m s
=4,184 x 107 erg
=4,184 ]
= 1673 x 107 kg

B, =-9.274x10%]J T

B =505 %107 J T

m, =911 x 10 kg

PT.O.



Ql) g

b)

Q2) g

b)

Q3) g

SECTION-I
Attempt any four. [8]

I)  Classify the molecules on the basis of their moments of inertia
HCI, H,O, CHCI, and BF.,

i)  What are the selection rules for vibrational transitions in simple
harmonic oscillator and anharmonic oscillator?

i)  What are the criteria for a molecule to be infra-med active and
Raman active?

Iv) Define: predissociation.

v)  Which of the molecules show quadrupole splitting in mossbaver
spectroscopy?
IF, IR, TeF, and XeF,

Solvethefollowing. [3]
Calculate the positions of the fundamental mode of vibration and first
overtoneof CH_Cl if thevibrational frequency and anharmonicity constant
are 200 cm?* and 3.5 x 107 respectively.

Solvethefollowing. [6]

1)  How many normal modes of vibration does the infra-red spectrum
of CO, show? Draw the atomic displacement for each mode of

vibration.

i)  Discuss Franck-Condon principle and its application in electronic
spectroscopy.

Solvethefollowing. [6]

i)  Explain the principle of Mossbover spectroscopy

i)  Thefirstlineinrotational spectrum of *H*Cl at 21.18cm* Calculate
the bond length of *H*CI.

Explain the operation of Frank-Condon principlefor internuclear distance

upper (r') and lower case (1) [6]
) r=r" i r>r
i) r<r" v) r'>>r"

[5830]-201 2



b)

Q4) 8
b)

Q5) 8

b)

Attempt thefollowing. [6]

1)  Explain the occurence of Stokes and anti-stokes lines with respect
to quantum theory.

i)  Calculatethe population of an excited non-degenerate energy level
at 25°C if the energy separation between the excited state and ground
state are

1) 43x108Hz 2)  254um
The population of the ground state energy level is 100000

Explain Raman effect using classical and quantum theoreis. [6]
Attempt thefollowing. [6]

)  Explaintheorder of theisomeric shift in Mossbaver spectraof iron
compounds as Fe(Il) , Fe(l11) and Fe(1V)

i)  The vibrational spectrum of Na, given v, =153.125cm™ and

V.X,=0.7255cm™ calculate the vibrational energy level where
dissociation takes place.

SECTION-II

Solve any four of following. [8]
)  Whatishalf life& meanlifeinradioactivity?

i)  Define the terms tracks and spurs.

i) What is neutron evoporation?

IV)  Writethe equation for the natural preparation of tritium.

v) Explainthe medical application of radioisotope with one example.

Calculate the thickness of Zn(Z=30, A=64) plate required to reduce the
level of radiation from 1.2Gy/minto 1.2mGy/hr. [3]

(Given: eu = 0.211 b/e. density of Zn=7.1 9cm™®

[5830]-201 3



Q6) & )

Definecurie. [3]

226

Find out valuein dpsif t, (Ra) =1600yr.

i)  Write anote on fricke dosimetry. [3]
b) 1)  Writeanote on neutron evaporation & spallation. [3]
ii)  Discussthe Szilard- Chalmer'sreaction. [3]
Q7) @ Explain the following radioisotope application of the physico-chemical
problem as. [6]

1)  The Solubility of asparingly soluble substance.

i)  The surface area of a powder or precipitate.

b) 1) 87.5% at aradioactive substance disintegratesin 40 minutes. What
isthe half life of the substance. [3]
i)  Writeanote on Geiger-nuttal's law. [3]
Q8) & i) Whatislinear absorption coefficient, Mass absorption coefficient
and Atomic absorption coefficient? [3]
i)  Find the biologically effective close in sieverts and in rem for a
radiation dose of 0.6 Gy due to o particles. [3]
b) 1) Explainthefollowing medical applicationin radioactivity : Assessing
the volume of blood in a patient. [3]
ii)  Giventhefiliationrelation. [3]

[5830]-201

14OBa u@y 140 La 1§|:r 14()Ce
Find the activity due to *°Ba at the end of 24 hr, if we had pure
199Ba only initially with an activity of 2000 disintegrations per

seconds. [3]
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M.Sc.-
CHEMISTRY
CHI-230: Coordination and Bioinor ganic Chemistry
(2019 Pattern) (Semester - 11) (New 4 - Credits)

Time: 3Hours] [Max. Marks: 70
Instructions to the candidates:

1) All questions are compulsory.

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

3) Neat and labelled diagrams must be drawn whenever necessary.

4) Figuresto the Right side indicate full marks.

Given : Atomic number; Ni=28, Ce=58, Mn = 25 Fe=26
SECTION-I
Coordination Chemistry
Q1) @& Answerthefollowing. [8]

)  Giveground state term symbol for the following ions.
1) Ni# 2) Ce'
ii)  State three Hund's rules to determine Ground state term symbols.

i) Calculate total degeneracy of the following terms/state/
configurations.

1) 2pt2dt 2) H

Iv) Give the spin-only magnetic moment and spectroscopic ground
state term symbol of manganese centrein [MnF ] ion.

b) Write a note on charge transfer spectra : [3]

Q2) @& Answer any one of thefollowing. [6]

)  Derivethealowed R-Sterm and hence prepare atable of microstates
for np? configuration. Find out ground state R-S term.

i)  Describein brief orgel diagram for F ground state term.

PT.O.



b)

Q3) 8

b)

Q4) g

b)

Answer Any Two of the following. [6]

1)  Assign the spin multiplicities to the state arising for (t2g)2
configurationininfinitely strong field isrelaxed to string field using
Bethes method of descending symmetry coorel ation table and direct
product.

i) Calculate effective magnetic moment for [Ni(H,O) ] SO, complex.
Given, A =—-320 cm?, Dg = 850 cm™
i) Write a note on luminescence sepctra.

Answer any one of thefollowing. [6]

)  Givethesplitting of “F R-Sterminweak cubic field using character
table for pure rotational point group 'O’ and reduction formula.

ii)  For acomplex three absorption bands are observed at 7730 cm?,
12972 cmrt and 24,040 cm?* Calculate Ao and Racah parameter
comment on nature of M-L bond.

Answer any two of the following. [6]
) Predict the expected electronic transition in [FeCl ]*

ii) Classify thefollowing transitionsasvibronically allowed, orbittaly
allowed and forbidden inan Octahedral complex justify your answer.

1) Ag—Ag 2) Eg—Eg

i)  How would you account for the magnetic moment listed against
each of the following complases.

1) [CO(H,0)] SO, u_, =5.1BM
2) [Fe(CN)J}*  p,, =240BM.

SECTION-II
Answer thefollowing. [8]

I)  Explaintheroel of potassium in biological system.

i)  Which metal ion's of d-block are present in biological system.
i)  Explain the outer sphere electron transfer in metal complexes.
IV)  What ischelate effect?

With the help of example show how metal ions affect the pka of the
ligand. [3]
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Q5) @ Answer any one of the following. [6]

1)  What aremodel complexes? Explain thetypes of model complexes
and concept of spontanous self assembly.

i)  What ishydrolytic enzyme? Explainthetypesof hydrolytic enzyme.
b) Answer any two of the following. [6]
1)  Explaintypesof substitution reactionin metal complexes.

i)  Explain geometries and oxidation state of metal ion in biological
system.

i) Explain inner sphere electron transfer in metal complexes with
suitableexample.

Q6) & Answer any one of the following. [6]
i)  Explain therole of manganese in photosystem - 11

i)  What are metalloenzyme? Explain how chemical transformation
occuresin the substrate upon action of metalloenzyme.

b) Answer any two of the following. [6]
)  Writenoteontransferrin
i)  Writenoteon iron sulfur cluster

i) Explain two pair electron transfer metalloprotein with suitable
example.
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Direct Product

1.

Group of the form G xior Gx ch
The g, u, or *.” additions to the IR symbol 1n this group satisfy
gxg=uxu=ggxu=u x =°X'=
Productof theformAx A, BxB,AxB
For all groups:
Letter Symbol: AxA =A. BxB=A_AxB=B
Subseript: I x 1=1,2x2=11x2=2
Except for the B representations of D> and D where
BxB=B.and1x2=32x3=13x1=2
Products of the forms: AXE,BxE:
(a) For all groups A X Ey = E; urespective of the suffix on A.
{(b) For all groups except Dl Dyd. Sg:
B XE3=E3, BXE3=E§
urespective of the suffix on B ( If the group has only one B representative
put E1=E-=E)
(¢) For D::
B XE'; =E_:,E XE-g:E 3=BXE3 ZE_;.ABX E: ZE;_B.\: E_::E;
Iirespective of the suffix on B:
(d) For D4d. Sq:
BxE ::E;.. BXE3=E}= BXE;ZE;
[rrespective of the suffix on B:

Products of the form ExE:

(For groups which have A, B. or E symbels without suffixes put A; = A> = A,

etc 1 the equation below)
(‘8} For Oh, O. Tg, D5h. Dg, Cé\". C5h Cé. Sé. D:_‘(L Dgh, D_:._ CZ, Cgh._ Cj.l
E:xEi=E:xE:=A-A:-B:BixE;=B;+B:—E;
(b} For Dﬁh D.;, Q&‘.Qh,(},S;.,ng:
EXE“—'_—\I‘:‘AQ'E"BU:'B:‘
(c} For Ded:
E;xEi=E;xE;=A; - A+ Eg
E:X Ez :E.;XE_;:.’-\; "Aj;Eg
E:xE:=A;+A;+B; +B:
E,+E.=E;+E; =E;~E:EixE:=E:xE;=E;- El’
E\+E=E;+E; =E:~E;E-xE; =E:xE=E—E;
Eﬁ' E3= B_; +B 3+E4. E3 X E,; = B]*: Bz + E:’
(d) Dsd. D;h, D3, Cav, Gl Cs.
EixEi=A +A+~E, E-:xE-=A;+ A+ Ey
Eg X E; = E; :_Eg
{e) For D4d.Sg
ExE=E;xE;=A; AL,
E:xE=A;+ A+ B+ B;
Eg XE: :E-g XE;EEi +E_::E—l X E3 =B] +B3 ‘5’E3
Product involving the T { or ¥ ) representation of Oh, O, Td:
AxTETL AT =T, AxT =T A-xTr=T¢
EXTIIEXng Tl 'é‘T:_
TgXT1=T2XT3=A1_B”Q‘T1 =T
T}XTQ =.42+E_T§+T27
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6.  To Complete result for O are

0 A A E T T )
A A A E T, T )
; A; .-'~\3 .‘-\g E T: Tl
E E E AiytA~E T+ D T,-T>
T} T] T: T;‘-‘ T} .’-\1'?‘ E- TI—TJ A;TE+TL'§‘T; ;
T L T TeT ArE+TAT ACETeT,
Character Table for O rotational group
0 TE 60, 3GEC) 3G 60 |
| §
I T 1 A
A D -l 1 I QX
E 12 0 2 -1 0] X-Y)
T3 -1 0 -l ;(RK,R;;,RZ);(XJ.Z) (Xy.X2.¥2)
L 3 -1 0 1 ‘
: i %
Correlation table for group Oh
% Oh 0 Td th Dzd C;\' Cz\’ D3d D3 Czh
A A A Ag Ay A A Agg A Ag
‘A Ay Ay B B, B A A A Bg
: Ee E E AgBig AfB AfB ArtA Eg E Ag-Bg
i Te i T: AgE, AE A+E AyBi*B) AwrEe  A~FE  Ag-IBg
%ng L T Bye.Eg B*E Bs#E  ArBiB; AigtEe  Art E 2AgBg
g Alu :\1 A1 Aﬂl B; .'—\3 Ag Aﬂl .’-\; Au
E An A Ay B A B, Ay Asn Ay Bu
g Fu E E AwtBu A&#B; A#B; AA;  Eu E Au+Bu
% Tu T, T» AwEu B.-E A+E  A#Bi#B) AwEu  A-E Au2Bu
(Tw T, Ty Bww.Eu A~E Bi=E  AyBiB; AwsEn  AFE  2Au-Bu

FAK
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Total No. of Questions: 8] SEAT No.
P319 [5830] - 203 [Total No. of Pages:5
M.Sc. -1
ORGANIC CHEMISTRY

CCTP-6:ORGANIC CHEMISTRY -1

CHO - 250: Photochemistry, Pericyclic and Or ganic Spectroscopy
(2019 Pattern) (Semester - 11)

Time: 3Hourg] [Max. Marks: 70
I nstructions to the candidates:
1) Q.landQ.5arecompulsory and carry 11 marks each.

2) Attempt any two questions from Q.2 to Q.4 and two questions from Q.6 to Q.8.
3)

Answers to the two sections should be written in seperate answer books.
4) Figuresto theright indicate full marks.

SECTION - |

Q1) A) Predict the productswith exact stereochemistry. Justify your answer.[8]

E‘I S Y.
3 _
C VerRpowy phase)

a

b) O
= Meleic
CH‘F’ Ah‘h:bg{&e
A 2
C) //\.// — ‘
(fy

-/
d) “3” M~

/ Ph/ Ph

B) Write anote on ‘Barton Reaction’.

[3]

PT.O.



Q2) A) Attempt any three of thefollowing. [9]
a Explain‘Norrish- I’ reaction with suitable examples.

b) Predict ‘A’ and ‘B’ in following reaction. Clearly mention
stereochemistry and justify.

b
et
i
c) Explaintheformation of product in following reaction.

=3 =

d) Explaintheformation of product infollowing reaction.

| Ph ©
L,
— >
=S .
Ph Ph
B) Suggest the suitable mechanismfor following reaction. Justify your answe.
[3]
Ph Ph
Pl 4 Pl Ph
' O + Ph—<c=C—Ph —
Ph Ph
Ph Ph Ph
Q3) A) Attempt any three of thefollowing. [9]

a What are sigmatropic reactions? Explain with any two examples.

b) Using FMO approach, predict whether [2+2] cycloaddition
reacction isthermally or photochemically allowed.

c) Writestepwise mechanismfor following reaction.

cho
(D Co-c—on
 ad,
e’ | N 7 e c’ﬂ;_ CQ, H,CHy
ko M —co, i, Chy, N
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B)

Q4) A)

B)

Q5) A)

d) Identify thetype of following reaction. Justify your answer.

[:jé:> + m;::Q@L — ZZ?§§7

Explain McL afferty reaction with suitable examples. [3]

Attempt any three of thefollowing. [9]
a Explainl, 3-dipolar reactionswith suitable examples.

b) Writeanoteon* Enereaction’.

c) Writethedetailed mechanism for thefollowing reaction.

—

Ph K Pk
A =
Ph

Ph Ph Ph

d) Explaintheformation of product infollowing reaction.

Uy, o
CHy, Con ) Zn-A9 5
== ™ + W< ZCH*"!’C_VB A s
\ WD &,
)
Explain Clai sen reaction with suitable examples. [3]
SECTION - 11
Attempt thefollowing: [8]
a Statetheintegrationratio for following compoundsin *HNMR.
och, o N0y
S Q@ S

b) Calculate X max for following compound.

=

HO

GOH
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c) Explainthegenesisof peaksin following compound.
C
Ho— of © “*‘CH,L/ ">
P
h

d) Compound with molecular formula C,H,O, shows only singlet at
3.69 ppm. It shows oneline at 67 ppm in 13C. NMR. Deduce the

structure.
B) Write anote on spin-spin coupling in*H - NMR. [3]
Q6) A) Attempt any three of thefollowing. [9]

a How will you follow following reaction conversions using IR
spectroscopy?

Q3

Br
S — T = T

b) Using 500 MHz NMR machine.
)  How many Hz down field from TMSisasigna at 2.5 ppm?

i) If asigna comes at 1200 Hz downfiled from TMS at what
ppm does it occur?

c) How many lines will be observed for DMSO-d6 in *C-NMR?
Explain.

d) What is difference between base peak and molecular ion peak in
mass spectroscopy ? Explain with suitable example.

B) How could the following pairs of isomeric compounds be differentiated
by mass spectroscopy? [3]
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Q7) A)

B)

Q8) A)

B)

Attempt any three of the following. [9]
a Explainany two ionization methodsin mass spectrometry with one
example each.

b) Distinguishfollowingisomersusing *C-NMR.

*bc"j)\oH D : )J\me

c) Explaintheanisotropic effect in benzenein*H.NMR.

d) A compound isknown to beamethyl anisole, but the orientation of
two substituents (-CH, and—-OCH,) on aromatic ring is not known.
The B¥C-NMR spectrum shows six peaks. Which isomer is it?
Explain *H-.NMR spectrum of thisisomer.

What OFF resonance in *C-NMR? Explain with suitable examples. [3]

Attempt any three of the following. [9]
a Explainthe significance of TMSin *H. NMR spectroscopy.
b) Distinguish following compounds using ‘C.NMR.

o 5 o~/
Gﬁ\ P—
0 L
g PEP
c) Deduce the structure.
M.F.:CH_,O
PMR:1.13(d,J=7.2H,12H)
3.61 (m, 2H)
d) Deduce the structure.
M.F.: CHN

IR :- 1520, 1560, 1600 cm™*
PMR: 2.9 (S, 6H)

6.6 - 6.8 (m, 3H)
7.2 (m, 2H)
Explain Pascal’s triangle. Give any two examples that follow pascal’s
triangle. [3]
¢ o6 o
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Total No. of Questions: 4] SEAT No. :

P320 [Total No. of Pages: 2
[5830]-204

M.Sc. -
CHEMISTRY
CBOP-2,CHG-290, : MaterialsCharacterization Technique
(2019 Pattern) (Semester - 11) (2 Credits) (Option A)

Time: 2Hourg] [Max. Marks: 35
Instructions to the candidates:

1) Questions1iscompulsory.

2) From Q.2to Q.4, solve any two.

3) Figuresto the Right side indicate full marks.

4) Q.2, 3,4 carry equal marks.
5) Use of Calculator/logtable is allowed.

Q1) A) Answer the Following (Any Four). [8]
1)  What isthe use of wide angle diffraction or scattering?
i)  Enlistthe operational variablesin SEM.
i)  Whatisprethinningin TEM?

Iv) Draw aneat labelled diagram for allowable electron transitionsis
k-shell of barium.

v) Describein brief working atmospherein XRF.

B) Thediffraction of crystal of samplewith X-rays (4 = 1_54,&) givesfirst
order reflection at 26.5°. Calculate theinterplanar distancein crystal.[3]

Q2) A) Answer the Following. [6]
1)  Describeinstrumentation of X-ray diffractometer with neat labelled

diagram.
B) Answer thefollowing. [6]

)  Explainelectron - specimeninteractionin SEM

i)  Discussanayzing crystal in Wavelength dispersive spectroscopy.

PT.O.



Q3) A) Answer thefollowing. [6]
1) ExplainFieldemissiongunin TEM
i)  Describe compositional contrast in SEM
B) Answerthefollowing. [6]

I)  Discuss generation of x-rays and Auger electron with suitable
diagram.

i)  Describe x-ray fluorescence spectrometry.

Q4) A) Answer thefollowing. [6]
)  ExplainUltramicrotomy in TEM.

i)  What are the applications of x-ray diffractometer? Explain one
applicationin detail.

B) Discussthefollowing. [6]
)  Si(Li) detector in EDS.

i)  Applications of XRF.

FAK
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Total No. of Questions: 4] SEAT No. :

P320

[5830]-204 [Total No. of Pages: 2

M.Sc.-
CHEMISTRY

CBOP-2, CHG-290, : Organometallicand I nor ganic Reaction M echanism
(2019 Pattern) (Semester - 11) (2 Credits) (Option-B)

Time: 2Hourg]

[Max. Marks: 35

I nstructions to the candidates:

1) Questions1iscompulsory.
2) From Q.2to Q.4, solve any two.
3) Figuresto the Right side indicate full marks.
4) Q.2, 3,4 carry equal marks.
5) Use of Calculator/logtable is allowed.
Q1) A) Answer the Following (Any Four). [8]
1)  Determine valence electron count for the following compounds.
a8 [Cn°-C,Hy Ru(CO),C1]
b) [CoCl(PPh,).]
i)  Onthebasisof 18e rulefind the charges on the following:
a [Ti (CO)J b) [Mn(CO).(PF)J)
i) Predict product and give the type of following reaction.
WPE ey o
W _____,—~>
Ol —=— IT —(| ,
B,
Iv) Givetheratelaw for interchange reaction.
v)  Definehydrideeimination with suitable example.
B) Explain water gasshift reaction with suitable example. [3]



Q2) A)

B)

Q3) A)

B)

Q4) A)

B)

Explain characterization of organometallic compounds by [6]
) IR Spectroscopy

i)  NMR Spectroscopy

Answer thefollowing. [6]

1)  What is carbonyl insertion reaction? Explain any two possible
mechanisms of carbonyl insertion reaction with suitable example.

ii) Draw orbitalsfor linear it systemsin 1,3 butadiene.

Explain hydroformylation process in organometallic compounds with
reaction mechanism and give any two applications of hydro-fromylation.

[6]
Answer thefollowing. [6]
)  Write note on trans effect.

i)  Define inert and labile complexes classify following complexes
intoinert and labile.

a [Cr(H0)J* b) [V(HO)]* c) [Cr(CN)J*

Explain kinetic reaction pathways for dissociative and associative
reactions. [6]

Discussthefollowing. [6]
1)  Methods for synthesis of binary carbonyl complexes.

i) Pd-catalysed cross-coupling cycle.

802 ¢
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P320 [Total No. of Pages: 2
[5830]-204

M.Sc. - |
GENERAL CHEMISTRY
CHG-290: Introduction to Chemical Biology - I |
(2019 Pattern) (Semester - 11) (2 Credits) (Elective) (Option C)

Time: 2Hourg] [Max. Marks: 35
Instructions to the candidates:

1) Question 1 iscompulsory.

2) Solve any two questions from 2 to 4.

3) Question Q.2to Q.4, carry equal marks.

4) Draw diagram wherever necessary.

Q1) @ Solveany four of thefollowing. [8]
)  What isthe effect of temp on enzyme activity?
i)  What isdeamination reaction? Give one example.
i) What ismeant by competitiveinhibition? Give one example.

IvV)  Write the seceuence of mMRNA molecule synthesize from DNA
template strand having the sequence 5-ATC GT CAT GCTA-3'

v) What are the advantages of gene cloning?

b) Discussclassification of enzymeswith example. [3]

Q2) Attempt thefollowing questions.

ad Explainindetall principle, procedure and applications of lon exchange
chromatography. [6]

b) Solvethefollowing.
1)  What isgenetherapy? Mention itstypes. [3]

i)  Discuss termination of transcription process. [3]



Q3) Solve the following questions.

d What is replication fork? Discuss the events that take place during
movement of replication fork. [6]

b) i) Explain the principle of NATIVE-PAGE. What is the difference
between SDS-PAGE and NATIVE-PAGE? [3]

i)  Give the reactions of preparatory phase of glycolysis process. [3]

Q4) Attempt thefollowing questions.
ad Explainindetail How are proteins synthesized on the ribosome. [6]
b) Solvethefollowing.
)  What is meant by enzyme specificity? Mention itstypes. [3]

i)  How is gene cloning done? Describe the steps of gene cloning.[3]

FK K
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Total No.

P321

of Questions: 8]

SEAT No.:

[Total No. of Pages: 3

[5830]-301
M.Sc. - 11
PHYSICAL CHEMISTRY
CHP-310: Quantum and Solid State Chemistry

(2019 Pattern)

Time: 3Hours]
I nstructions to the candidates:

(Semester - 111)

[Max. Marks: 70

1) Answer to the Two sections should be written in SEPARATE answer books.
2) Questions 1 and 5 are Compulsory.
3) Answer any 2 questions out of Q2, Q3 and Q4 and any 2 questions out of Q6, Q7
and Q8.
4) Figuresto the Right side indicate full marks.
5) Use of logarithmic table, claculator is allowed.
6) Neat diagrams must be drawn wherever necessary.
Physico-Chemical Constants
1) Avogadro Number N =6.023 x 10*> mol™
2) Boltzmann Constant k =1.38 x 107 erg K™! molecule™
=1.38 x 10 J K™ molecule™
3) Planck Constant h =6.626 x 10" erg s
=6.626 x 1034 J s
4) Electronic Charge e =4.803 x 10 esu
=1.602 x 10 C
5) 1eVv = 23.06 k cal mol
=1.602 x 102 erg
=1.602 x 107"?J
= 8065.5 cm™!
6) Gas Constant R=8.314 x 10" erg K™ mol
=8.314 JK" mol”
=1.987 cal K™ mol™
7) Faraday Constant F = 96487 C equivalent™
8) Speed of light c=2.997 x 10" cm s
=2.997 x 10 m s
9) 1 cal =4.187 x 10" erg
=4.1871]
10) 1 amu =1.673 x 107 kg
11) Bohr Magneton Be=-9.274x 102 ) T!
12) Nuclear Magneton Bn=5.051x1077J T

13) Mass of an electron

me=9.11 x 10> Kg

PT.O.



Ql) g

b)

Q2) &

b)

Q3) g
b)

Q4) g

b)

SECTION-I
Solve any four of thefollowing. [8]

)  Statethe postulate of quantum mechanics.

i)  DefineHermitian operator giving example.

i)  State the need of opproximation method in quantum chemistry.

IvV)  What isthe principle of variation method.

v) Givetheimportance of Ladder operator.

State whether each of the following entitesis an operator or afunction .

justify. [3]
) AB
i) AF(X

i) f(x)ABg(x)

Explainindetail. [6]
1)  Explain non degenerate state.

i)  Expansiontheorem.

I)  Discussthevariousstepsinvolved inthe application of thevariation

method. [3]
i) Formulate the Hamiltonian operatorsfor H, molecule. [3]
Write a note on Hartree-Fock self consistent method. [6]
1)  Show that Hermitian operator havereal eigen values. [3]
i)  What iscommutative operator? Give one example. [3]

Derive the expression for first order correction to the energy of non

degenerate unperturbed level. [6]
1)  Explain Perturbation method. [3]
i)  Classify withjustification whether thefollowing operatorsare linear
or nonlinear. [3]
3x°d?
) o 2) exp 3 Jax
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Q5) 8

b)

Q6) &)

b)

Q7) a)
b)

Q8) 8
b)

SECTION-II

Solve any 4 of following. [8]
i)  Giventhe classification of defects.

i)  What isVan-Arkel process?

i)  Define induction period for the decomposition reaction of asingle
solid.

Iv) Explain the formation of Fand V colour centres.
v)  What isP-njunction?

What is nucleation? Write its equation in case of decomposition of a
singlesolid. [3]

Attempt thefollowing. [6]
)  Stateand explainkirkendall effect.
i)  Explain photoconductivity inionic crystals.

1)  Discssthe mechanism of diffusionin solids. [3]
i)  Thediffusion coefficient of L. in G_at 500°C is 10° cm?/s. What is
the distance penetrated in one and half hour? [3]

Derivetheexpresson For frenkel defectsin acrystd at agiventemperature.[6]

Attempt thefollowing.

1)  Explain the mechanism of crystal growth from vapour phase. [3]

i) State and explain various methods of electrical breakdown in
Insulators. [3]

Draw and describe the various o-t plots for the decomposition of a

singlesolid. [6]

Attempt thefollowing.

I)  Sketch and explain the hysteresis|oop observed for magnetization
of aninsulator crystal. [3]

i) If lev energy isrequired to move an atom fromthe crystal’sinterior
to the surface, what is the proportion of vacancies present in the
crystleat 1000k? [3]

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

P322 [Total No. of Pages: 3
[5830]-302
M.Sc. -1
PHYSICAL CHEMISTRY
CHP-311: Nuclear, Radiation and Polymer Chemistry
(2019 Pattern) (Semester - 111)
Time: 3Hours] [Max. Marks: 70

I nstructions to the candidates:

1) Answer to the Two sections should be written in SEPARATE answer books.
2) Questions 1 and 5 are Compulsory.
3) Answer any 2 questionsout of Q.2, Q.3 and Q.4 and any 2 questionsout of Q.6, Q.7
and Q.8.
4) Figuresto the Right side indicate full marks.
5) Use of logarithmic table, calculator is allowed.
6) Neat diagrams must be drawn wherever necessary.
Physico-Chemical Constants
1) Avogadro Number N =6.023 x 10** mol™
2) Boltzmann Constant k =1.38 x 107 erg K™! molecule™
=1.38 x 10> J K™ molecule™
3) Planck Constant h =6.626 x 10" erg s
=6.626 x 10%*J s
4) Electronic Charge e =4.803 x 10 esu
=1.602 x 1079 C
5) leV = 23.06 k cal mol™!
=1.602 x 102 erg
=1.602 x 107°J
= 8065.5 cm™
6) Gas Constant R =8.314 x 10" erg K" mol’!
=8.314 J K mol”
=1.987 cal K™ mol
7) Faraday Constant F = 96487 C equivalent™
8) Speed of light c=2.997 x 10" cm s’
=2.997 x 10® m s™
9) 1 cal =4.187 x 10 erg
=4.1871]
10) 1 amu =1.673 x 107" kg
11) Bohr Magneton Be=-9.274 x 102 J T
12) Nuclear Magneton Bn=15.051 x 1077 J T
13) Mass of an electron me=9.11 x 10°' Kg

PT.O.



Ql) 8

b)

Q2) &

b)

Q3) 8
b)

Q4) 8
b)

SECTION-I
(Nuclear and Radiation Chemistry)

Attempt any four of the following. [8]
1)  Enlist the special nuclear reactions.

ii)  Describetheroleof coolant used in nuclear reactorswith exampl es.
i)  What are different types of nuclear research reactions..

Iv) Draw schematic diagram of RBS experiment.

v)  What arethe applications of PIXE

Describe compound nucleus theory. [3]

Answer thefollowing. [6]
1)  Discuss the theory of semiconductor detector

i)  Explain scattering reaction of RBS

Answer thefollowing. [6]
I)  Discusstheworking of Li-drifted detector with schematic diagram.

ii)  Describethe conservation in nuclear reaction.

Write anote on collective and unified model. [6]
Answer thefollowing. [6]

I)  Explaindiscontinutiesin nuclear propertieswith referenceto magic
number.

i)  Onthebasisof semi-empirical massequation, predict stable nuclide
of the isobaric seriesA=180

Describe genera aspect of reactor design. [6]
Answer thefollowing. [6]
1)  Explain channeling effect of RBS

ii)  Describe the working of surface barrier detector.

[5830]-302 2



Q5) 8

b)

Q6) a)

b)

Q7) a)

b)

Q3) &)
b)

SECTION-II
(Polymer Chemistry)

Solve any four. [8]
)  What is meant by thermoplastic polymer.

i)  Definetheterm homochain polymer.

i) State the assumptions of krigbaum theory.

Iv) Definetheterm copolymerization.

v) Defineviscosity and state the Sl unit of it.

Solvethefollowing. [3]

The degree of polymerization of polypropylene is 5000. Find out
molecular weight of polypropylene.

Answer thefollowing. [6]
1)  Discussthe molecular forcesin polymer.
i)  Explain end group analysisfor addition polymer.

Answer thefollowing. [6]
I)  Distinguish between condensation polymerization and addition
polymerization.

i)  Discussthe heat of mixing of polymer solutions.

Describe the vapour phase osmometry technique for molecular weight
determination of polymer solution. [6]

Answer thefollowing. [6]
)  Writeanote on thermochemistry of chain polymerization.
i)  Discuss sedimentation velocity method.

Derive and explain copolymer equation. [6]
Answer thefollowing. [6]
1)  Write anote on characterization of polymer,

i) 210 gm of vinyl acetate and 50gm of methyl acrylate copolymerize.
Find the polymer composition.

[Monomer reactivity ratios: 0.23 and 1.68 respectively
Atwts: C= 12, H=1, CI=35.5, O = 16]

FK K
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P323 [Total No. of Pages: 3
[5830]-303

M.Sc.
PHYSICAL CHEMISTRY
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I nstructions to the candidates:

1) Answer to the Two sections should be written in SEPARATE answer books.

2) Questions 1 and 5 are Compulsory.

3) Answer any 2 questionsout of Q.2, Q.3 and Q.4 and any 2 questionsout of Q.6, Q.7

and Q.8.

4) Figuresto the Right Side indicate Full marks.

5) Use of logarithmic table, claculator is allowed.

6) Neat diagrams must ber drawn wherever necessary.

Physico-Chemical Constants

1) Avogadro Number N =6.023 x 10* mol
2) Boltzmann Constant k =1.38 x 10"® erg K molecule™
=1.38 x 10> J K™ molecule™
3) Planck Constant h =6.626 x 10" erg s
=6.626 x 1024 s
4) Electronic Charge e =4.803 x 10 esu
=1.602 x 10"° C
5) 1eV =23.06 k cal mol’!
=1.602 x 10" erg
=1.602x10"°J
= 8065.5 cm™
6) Gas Constant R=8.314 x 10’ erg K" mol™
=8.314 J K mol
=1.987 cal K™! mol
7) Faraday Constant F = 96487 C equivalent’
8) Speed of light c=2.997 x 10" cm s
=2.997 x 10* m 5™
9) 1 cal =4.187 x 10" erg
=4.187)
10) 1 amu =1.673 x 10" kg
11) Bohr Magneton Be=-9.274 x 10 T!
12) Nuclear Magneton Bn=5.051 x 1027 J T
13) Mass of an electron me=9.11 x 10! Kg
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Ql) g

b)

Q2) &)

b)

Q3) &)

b)

Q4) &)

b)

SECTION-I
Solve any four of thefollowing. [8]

)  What arex-rays?Whichistheuseful region of x - ray for chemical
anaysis?

ii)  Definethe terms binding energy and work function used in ESCA.
i)  Define abosrptive edge. state its use.
IV)  What isthe basic difference between DTA & DSC?

v)  What ismeant by thermal analysis? Enlist the various methods of
thermal analysis.

Discuss the applications of DSC technique. [3]

Solvethefollowing. [6]
1)  What are the advantages of x-ray radioactive source?

i) Explainany oneanalyser used in ESCA with aneat |abelled diagram.
1)  Discuss the applications of DTA technique. [3]

i)  The work function of a spectrometer is 35ev. The binding energy
of the emitted electron is 1.0 50ev. It the kinetic energy of the
electronis 1.75ev. Find the wavelength of x-ray. [3]

Explain x-ray fluorescenceand draw aneat |abelled diagram of wavelength
dispersive and energy dispersive instrument used in fluorescence

technique. [6]
1)  Explain spectral splitting abserved in ESCA technique. [3]
i)  Describe heat flux DSC instrument. [3]

Draw the energy level diagram for the sample and spectrometer used in

ESCA technique and Explain the same. [6]
)  Statethe principle of thermometric titrations explain thermometric
titration curvefor exothermic reaction. [3]

i) 120 mg sample containing a mixture of HaCl (mol.wt. 58.5) and
CaC,0,.H,0 (mol.wt. 146) showed aloss of 7.00 my at 140°C on
TG curve. Determinethe percentage of calcium oxaateinthe sample.

[3]
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SECTION-II

Q5) @ Solveany four. [8]

i)  Draw theexcitation signalsfor various voltammetry techniques.

i)  State the characteristics of plasma.

i)  What is controlled potential coulometry.

Iv) Enlist the essential components of the apparatus used to measure
photoluminescence.

v) Givethe advantages of amperometric titration.

b) Writeanote on cyclic voltammetry. [3]
Q6) & Answer thefollowing. [6]

I)  Givefactorsaffecting the photoluminescence.

i)  Writethe applications of potential coulometry.

b) Answer thefollowing. [6]

1)  Describe quantitative analysis by chemiluminescence.

i)  The initial current is 90 mA and decreases exponentially with
K=0.0058 sec the titration time is 714sec. How many milligrams
of Uranium (V1) are reduced to Uranium (1V)

Q7) Answer thefollowing. [6]
ad Defineamperometrictitrations? Writetheir applications.
b) 1) Draw aneat |abelled diagram of typical |CP source. [3]

i) Explainthe‘s route mechanism for electro chemiluminescence.[3]

Q8) @ Discusshriefly thetechnique of pulsevoltammetry withits advantages.[6]
b) Answer thefollowing. [6]

)  Giventhe mechanisim of chemiluminescence

ii) A controlled - potential coulometric assay of 30 ml Cu?* solution
was performed with the following el ectro chemical reaction.
Cu* +2e — Cu
| Fthe areaunder the current - time curveis20.6 mA. min. Claculate
the concentration of Cu?* in the solution.
(At.wt. of Cu = 63.5)

HAK
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PHYSICAL CHEMISTRY

CBOP-3-CHP-313(A) : Photochemistry and Techniquesin Polymer

Chemigry
(2019 Pattern) (Semester - 111)

Time: 3Hourg] [Max. Marks: 70
I nstructions to the candidates:

1) Answer to the Two sections should be written in SEPARATE answer books.
2) Questions 1 and 5 are Compulsory.
3) Answer any 2 questionsout of Q.2, Q.3 and Q.4 and any 2 questions out of Q.6, Q.7
and Q.8.
4) Figuresto the Right side indicate full marks.
5) Use of logarithmic table, claculator is allowed.
6) Neat diagrams must be drawn wherever necessary.
Physico-Chemical Constants
1) Avogadro Number N = 6.023 x 10* mol™
2) Boltzmann Constant k =1.38 x 10'® erg K™ molecule™
=1.38 x 10 J K! molecule
3) Planck Constant h =6.626 x 10" erg s
=6.626 x 102%J s
4) Electronic Charge e =4.803 x 100 esu
=1.602 x 10" C
5) 1eV = 23.06 k cal mol’!
=1.602 x 10712 erg
=1.602 x 1077 J
= 8065.5 cm™
6) Gas Constant R =8.314 x 10’ erg K™ mol!
=8.314 JK™' mol
= 1.987 cal K™' mol™
7) Faraday Constant F = 96487 C equivalent™
8) Speed of light c=2.997 x 10" cm s
=2.997 x 10° m s™!
9) 1 cal =4.187 x 107 erg
=4.1871]
10) 1 amu =1.673 x 10%" kg
11) Bohr Magneton Be=-9.274 x 10 ) T
12) Nuclear Magneton Bn=5.051x102"JT"!
13) Mass of an electron m.=9.11 x 107" Kg



SECTION-I

Q1) @ Solveany 4 of thefollowing. [8]
1)  What is short term effect of radiations.
i)  Explainthe photochemical equivalance.

i)  Define oscillator strength. How it is related to natural radioactive
lifetime of the molecule.

Iv) Defineeffectivelight of photochemical change.
v)  Explaintheterm spantaneous emmission.

b) What arethetypes of electronic transition in organic molecule. [3]

Q2) @ Explanindetail. [6]
1)  Discusstheworking of linear accelators.
i)  Write anote on depth profiling techniques.
b) 1) DiscussEinstein’streatment of emmision phenomena [3]

i)  Explain photochemical kinetics of unimolecular process. [3]

Q3) @ Explainthejablonski diagram depicting photophysical process. [6]

b) 1) What arethe application of solar energy [3]
i)  Explain the term phosphorescence. [3]
Q4) @ Explainindetailsenergy transfer mechanism. [6]

b) Solvethefollowing.

i)  For the photochemical reaction :. A — B, 2x10° moles of B were
formed an absorption of 8.7x107 erg. at 1200 A" calculate the
quantumyield. [3]

i)  Calculate the energy in calories per moles for radiation of wave-
length 1500A° [3]
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Q3) 8

b)

Q6) a)

b)

Q7) &

Q8) g
b)

SECTION-II

Solve any 4 of thefollowing. [8]
1)  Definetheterm degree of polymerization.

i)  What is conducting polymer?

i) What ismeant by thermosetting polymer?

Iv) Discussthe use of TGA techniquein the analysis of polymer.

v) Definetheterm random degradation.

Explain the effect of radiation on polymer. [3]

Explainindetail. [6]
i)  Explainblock co-polymerisation.
i)  Write anote on re-inforcement.

1)  Describethe crosslinking of the polymer. [3]
i) Write note on Step-Polymerization. [3]
Derivethe stress-strain equation for ssimple streching of an elastomer.[6]
)  Whatiscrystalinemelting point. [3]
ii) Define molding and enlist name of different types of molding

process. [3]

What is Rheology? discuss the viscous flow phenomenon and it’'s
mechanism in Polymer. [6]
1)  Givethe application of conducting polymer [3]
i)  What are the mechanical propertiesof crystaline polymer. [3]

FK K
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Instructions to the candidates:

1) Answer to the Two sections should be written in SEPARATE answer books.

2) Questions 1 and 5 are COMPULSORY.

3) Answer any 2 questionsout of Q.2, Q.3 and Q.4 and any 2 questions out of Q.6, Q.7

and Q.8.

4) Figurestothe RIGHT SIDE indicate full marks.

5) Use of logarithmic table, claculator is ALLOWED.

6) Neat diagrams must be drawn WHEREVER necessary.

Physico-Chemical Constants

1) Avogadro Number N = 6.023 x 10** mol!

2) Boltzmann Constant k =1.38 x 10"% erg K™! molecule™

=1.38 x 10 J K™ molecule™

3) Planck Constant h =6.626 x 10" erg s

=6.626 x 1074 J s

4) Electronic Charge e =4.803 x 100 esu

=1.602 x 10" C
5) 1eV = 23.06 k cal mol™

=1.602 x 10" erg

=1.602 x 101°J

= 8065.5 cm™!

6) Gas Constant R =8.314 x 10’ erg K™! mol™
=8.314 J K mol!
=1.987 cal K™ mol

7) Faraday Constant F = 96487 C equivalent’

8) Speed of light c=2.997x 10" cm s

=2.997 x 10® m 5!

9) 1 cal =4.187 x 10" erg

=4.187)J

10) 1 amu =1.673 x 10°%" kg

11) Bohr Magneton Be=-9.274 x 10 T

12) Nuclear Magneton Bn=5.051 x10% 11"

13) Mass of an electron m,=9.11 x 103! Kg
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Ql) g

b)

Q2) &

b)

Q3) g

b)

SECTION-I
Attempt any four of thefollowing. [8]

i)  Definetheterms: mean and median.
i)  What islogarithmic concentration diagram?
i)  Explain the difference between absolute and relative error.

iv)  What is polyprotic acid? How to calculate they p™ of polyprotic
acid?

v) Stateand explain the principle of turbidimetry.

The percentage of chlorinein MgCl, was reported by different persons
as32.64, 32.54, 32.61 and 32.53%. Cal culate the mean deviation, standard
deviation and rel ative mean deviation. [3]

Answer thefollowing. [6]

I)  Write a charge balance equation for a solution containing KI and
All,

i)  Definetheterm significant figures. Explain it with suitable example
for numerical addition and subtraction.

Answer thefollowing. [6]

)  Whatisregression model ? State the assumptions of the least-squares
method.

ii) Calculatethe P, the hydrogen and hydroxyl ion contentrations of a
3.2x103 M solution of barium hydroxide in water at 25°C.

[Given: K= 1.00 x 10°4]

Answer thefollowing. [6]

)  Stateand explain the principle of nephelometry. How nephelometric
techniqueisdifferent then fluorimetry?

i)  Sketch and explainthelogarithmic concentration diagramfor diprotic
acid.

Answer thefollowing. [6]
)  Givetheapplications of turbidimetric method of analysis.

i)  What is correlation coefficient? State the person’s correlation
coefficient equation and explain theterms.

[5830]-304 5



Q4) &)

b)

Q3) 8

b)
Q6) a)

b)

Q7) &

b)

Q38) 8
b)

Write mass balance expressions for the system formed when 0.01M

ammoniasolutionissaturated with slightly soluble silver bromide.

Answer thefollowing. [6]

1)  What is permutation and combination?

i)  Explain, the method of nephelometric determination of chloridain
water sample. [6]

SECTION-II

Attempt any four of the following. [8]
1)  Define magnetic anisotropy.

i)  Explain, Why point defects occur in the ceramic nanoparticles?
i) Explain theterm chemisorption.

Iv) Give any four characteristics of physiosorption.

v) Defineactive smart materials. Give oneexample.

What are passive smart material s? Explain with two exampl es. [3]

Answer thefollowing. [6]
)  Statethe applications of nanomaterialsin heterogeneous catalysis.
i)  What are samrt ceramics? give its uses.

Answer thefollowing. [6]
1)  What are magnetostrictive materials? Giveit'suses.

i)  Write a short note on carbon nanofibers.

Answer thefollowing. [6]
1)  Discuss physical methods for synthesis of nanoparticles.

i)  Give an account of ferrofluids.

Answer thefollowing. [6]
1)  Write ashort note on smart gel.

i)  Explain the electrochemical adsorption of hydrogen.

Explaintheapplicationsof carbon nanoparticlesin thestorage of hydrogen.[6]

Answer thefollowing. [6]
I)  Describe in brief spray pyrolysis method for synthesis of ceramic
nanoparticles.

i)  Write anote on carbon nanostructure.

802 ¢
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I nstructions to the candidates:

1) All questions are compulsory.

2) Figuresto theright indicate full marks.

3) Neat diagram must be clean wherever necessary.

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

SECTION-I
(Organometallic Chemistry)

Q1) @& Answerthefollowing. [8]

)  Explain the difference in IR spectra of Mo(PF,), (CO), and
Mo(Pme,), (CO),.

i)  Which of the following complexes obey 18 g rule?
1) Fe, (CO),
2) CO, (CO),
(Atomic No. of Fe=26, Co=27)

i)  Givereaction for the synthesis of metal carbynes.

Iv) Findvalueof 'n'inthefollowing.
Na,Fe(CO) , Rh(n>-~ CH,) (CO)_
(Atomic No. of Fe=26 Rh= 77)
b) Attempt thefollowing. [3]

Explain with the help of suitable example the role of organometallic
compound as a protecting agent.

PT.O.



Q2) & Answer any ONE of thefollowing. [6]

Explainthe bonding in metal alkene complexes.

For thefollowing moleculesgivetheformal oxidation state of metal;
'd' electron count, total valence electron (TVE) and No.of M-M
bonds if any.

1) [CpMo (CO),]-

2) Cp(Mm*~CH) Mn

3) CpMn(CO),

(Atomic no. Mn =25, Mo = 42)

b) Answer any TWO of thefollowing. [6]

Explain the typical reactions of arene compound.
Draw the structure of zeise's salt, explain structural features of it.

Which of the complex [V(CO),]-, Cr(CO),, [Mn (CO) ]* hasthe
shortest C-O bond justify your answer.

Q3) @ Answer any ONE of thefollowing. [6]

)

i)

Give the methods for the preparation of metal cycloheptatrienyls.
compound.

Give an account of synthesis and bonding properties and
applications of phosphine compounds.

b) Answer any TWO of thefollowing. [6]

)

i)
ii)

[5830]-305

What heptacities are possible for following ligands?
1) CH,

2) butadiene

3) Cyclooctatetraene

What is Fischer carbene and schork carbene?

What is synergic bonding? Explain with example.



Q4) 8

b)

Q5) 8

b)

Q6) &)

b)

SECTION-II

(Homogenous Catalysis)
Answer thefollowing. [8]
1)  Predict the type of reaction.

(@]
[l
CH, -~ Mn(CO), + CO— CH, —C—Mn(CO),

i)  What arethe general features of homogenous catalysis?

i) Defineactive catalyst and selective catalyst.

IvV)  What is Fenton's reagent? Mention it's advantages.

Attempt thefollowing. [3]
Give catalytic cyclefor Negeshi coupling reaction.

Answer any ONE of the following. [6]

i)  Givelndustria applications of Heck reaction and explain catalytic
cycle of Heck reaction.

i)  What is biphasic system? What are advantages? Discuss any one
biphasic system.

Answer any TWO of the following. [6]

1)  What islInsertion reaction? Give one example.

i)  What is epoxidation reaction? Give one example.

i)  Provide short account of the preparation and reactions of metal
cyclobutadienes.

Answer any ONE of thefollowing. [6]

) Give an account of polymerisation using zeiglar- Natta
Polymerisation.

i)  What is cativa process? Explain catalytic cycle involved in cativa
process.

Answer any TWO of thefollowing. [6]

1)  Explain with example oxidative addition reaction and insertion
reactions.

i)  Givesimilaritiesbetween suzuki and Heck coupling reactions.
i)  Writeanote on Metathesis.

FK K

[5830]-305 3



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

P326

[Total No. of Pages : 3

[5830] - 306
M.Sc. (Inorganic Chemistry)

CHI - 331 : INORGANIC REACTION MECHANISM

(2019 Pattern) (Semester - 111) (CBCS)

Time: 3Hourg| [Max. Marks: 70
I nstructions to the candidates :
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2)
3)
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5

Ql) a

b)

Q2) &)

All questions are compulsory.

Neat diagrams must be drawn wherever necessary.

Figuresto the right indicates full marks.

Use of Logarithmic table and calculator are allowed.

Answers to the two sections should be written in separate answer sheets.

SECTION - |
Answer thefollowing : [8]

1)  What do you mean by 'inert' and 'labile’ complexes?

i)  Four coordinated Td. or square planer complexes reacts faster than
six coordinated oh. complexes. Why?

i) Suggest the mechanism for following reaction
[Co(NH,), NO,]** — [Co(NH,), ONOJ**

Iv)  Which of the following substitution reaction isfaster? Why?
[Ni(NH,), Cl]*+ H,0 — [Ni(NH,), H.,O]** + CI-
[Ni(H,0), Cl]* + H,O — [Ni(H,0) ]* + CI-

Discussin brief about factors affecting stability constant. [3]
Answer Any One of thefollowing : [6]

I)  Discussin detail Intimate and stoichiometric mechanism of ligand
substitution reactions.

i)  What do you mean by base hydrolysis? Explainits mechanism with
suitableexample.

PT.O.



b)

Q3) g

b)

Q4) &)

b)

Answer Any Two of thefollowing : [6]

1)  Arrangethefollowing metal complexesaccording to theincreasing
order of their rate of equation.

Cis[Co(en), Cl], Cis- [Co(NH,), CL]*, Cis - [Co(trien)CL]*
Justify your answer.
i)  Discusstrans effect with suitable example.

i)  Describe associative and dissociative mechanism in substitution
reaction.

Answer Any One of thefollowing : [6]

I)  Discuss the mechanism of cis-trans isomerism in octahedral
complexeswith suitable example.

i)  Discuss the mechanism of Inner sphere electron transfer reaction
with suitable example.

Write anote on (Any Two) : [6]
)  Excited state outer sphere electron transfer reactions.
i)  Mercusequation.

i)  Racemizationintrischelate metal complexes.

SECTION - 11

Answer thefollowing: [8]
I)  Listout the reactions of coordinated ligands.

i)  What is photochemical reaction. Give example.

i) What do you mean by oxidative addition reaction. Give an example.
Iv)  What istherole of d-d transition in photochemical reaction.

What do you mean by prompt and delayed reactions. Explain with suitable
example. [3]

[5830] - 306 2



Q5) @ Answer Any Oneof thefollowing: [6]
1)  Explainthe nucleophilic behaviour of coordinated ligands.

i)  Give an account of Insertion reactions.

b) Answer Any Two of thefollowing : [6]
1)  Describe the photo physical processes of relaxation.
i)  Discussin brief quantum efficiency of photo chemical reaction.

i)  Discussin brief kinetic template effect involving reaction between
one donor atom and one non donor atom.

Q6) & Answer Any One of thefollowing : [6]
1)  Giveanaccount of photo chemical reactionsof Co (I11) complexes.

ii) Discuss chelate ring forming reaction predominantly involving
thermodynamic templ ate effect.

b) Write anote on (Any Two) [6]
)  Chemical Actinometry.
i)  Reductiveelimination reactions.

i)  Halogenation of Coordinated nitrogen atom.

VVVV
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1) All questions are compulsory.

2) Figuresto theright indicate full marks.

3) Draw neat diagram wherever necessary.

4) Answer to the two sections should be written in separate answer books.

SECTION - |
Q1) A) Attemptthefollowing: [8]
1)  Explainthefunction of Cu-Zn SOD.
i)  Givean account of the metal deficiency related diseases.
i) Explain the mechanism of Rubredoxins.
IvV)  What does Zinc-Finger proteins do?
B) Attemptthefollowing: [3]
I)  Namethedifferent biological processessin which the iron-sulphur
proteinsareinvolved. Explainthe structure & role of the Fe/Sproteins
participating in any one of the above processes.

Q2) A) Attempt Any One of thefollowing : [6]
1)  Explain the active site, structure & function of enzyme galactose
oxidase.
i)  Explainthe catalytic activity of Cu-Zn Super-oxide dismutase.
B) Attempt Any Two of thefollowing : [6]

I)  Explaintheactive site, structure & function of enzyme urease.
i)  Givean account of metal cluster in nitrogenase.

i)  Write a detailed account on Transition metal complexes as
spectroscopic & conformational probes.

PT.O.



Q3) A)

B)

Q4) A)

B)

Q5) A)

B)

Attempt Any One of thefollowing : [6]

1)  Which metal is present in carboxy-peptidase-A? Draw the
coordination sphere of the metal in its active site & explain the
action of this enzyme? Why the enzyme carboxypeptidase-A is
essential inbiological system?

i)  Giveadetailed account onthedifferent metal deficiency & overload
related diseases.

Write note on Any Two : [6]
I)  Functions of copper in living system.

i)  Carbonic anhydrase.

i) Antagonism.

SECTION - Il
Answer thefollowing : [8]
)  What istheroleof metal ion-DNA bindingin biology?
i)  NametheligandswithAu (1) and Au (111) forming stable complexes.

i)  Explain the use of Tc — 99 in radiopharmaceuticals.
Iv) Discussthe binding of Bismuth with thiolate ligands.
Attempt thefollowing : [3]

)  What do you understand by chemotherapy? Name the metals used
in chemotherapy and discuss their role in chemotherapy.

Attempt Any One of thefollowing : [6]

)  What areradiopharmaceuticals? Which elementsare used for radio
imaging purpose? Give four examples and their role in
radiopharmaceuticals.

i)  What is the oxidation state of vanadium in amavadin? Explain its
structural featuresand insulin modification.

Attempt Any Two of thefollowing : [6]
1)  What arethe stepsinvolved in Drug development?
i)  What do you mean by intercalation? Explain with diagram.

i) Compare the therapeutic & diagnostic applications of
radiopharmaceuticals.
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Q6) A) Attempt Any One of thefollowing : [6]
)  Writenoteon
a Platinum based anti-cancer drugs.
b) Metallofoot printing agents.

i) Explain three kinds of adducts formed by DNA with platinum
complexes.

B) Write note on Any Two : [6]
1)  Drug resistance mechanism.
i)  Renal imaging agents.
i)  Unwinding, shortening and bending of double helix of DNA.

VVVV
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I nstructions to the candidates :

D
2)
3)
4)

Q1) A)

B)

Q2) A)

B)

Answers to the two sections should be written in separate answer books.
All questions are compulsory.

Figuresto the right indicate full marks.

Use of logarithm table and calculatorsis allowed.

SECTION - |
(Thermal and Spectroscopic Techniques)

Attempt any Four of thefollowing : [8]
1)  What isprinciple of DSC?

i)  What are applications of TPD?

i) Which factors affect chemical shieft?

Iv)  What is principle of FTIR Spectroscopy?

v)  WhatisUHV?Why UHV isrequiredin Auger € ectron spectroscopy?
Explain ESR spectrum of methyl radical and Benzene. [3]

Attempt any One of thefollowing : [6]

I)  What is DTA? Explain construction, working, factors affecting an
applicationsof DTA.

i)  What are the different parts of XRD? What is monochromator?
How many types of monochromator used in XRD?

Attempt any Two of the following : [6]

1)  Explainworking of TGA.

i)  What isU.M. Counter?

i)  Give applications of XRD?
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Q3) A)

B)

Q4) A)

B)

Q5) A)

B)

Attempt any One of thefollowing : [6]

)  What is ESR? Explain construction, working and applications of
ESR spectroscopy.

i) & Whatisproportional counter?
b) Draw the Joblonski diagram.
Attempt any Two of the following: [6]
1)  What are applications of Fluorescence.
i)  Explain construction and working of Auger process.
i) Explain working of DSC.

SECTION - Il
Attempt any Four of thefollowing : [8]
)  What isPrinciple of XPS?
i)  Explainworking of TEM.
i)  What is Hysteresis loop?

IV)  What is Chromophore? Explain with example.
v) Explainprinciple of Flame photometry.

Draw flow sheet diagram of Flame photometer. [3]

Attempt any One of thefollowing : [6]

1)  What is STEM? Explain construction, working and applications of
STEM.

i)  What is Magnetic Materials? Explain Ferromagnetic and
antiferromagnetic materials. Distinguish between Hard and Soft
magnets.

Attempt any Two of the following: [6]
1)  Explainfactorsaffecting chemical shieft.
i)  Give applications of flame photometry.

i)  What isBeer's- Lambert's Law?
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Q6) A) Attempt any One of thefollowing: [6]

)  What is cyclic voltametry? Explain construction working and
applications of cyclic voltametry.

i) & Define:1) Corecivity 2) Aspiration 3) Neubulisation
b) Explain Scheibe-Lomakin equation.
B) Attempt any Two of the following: [6]
)  WhatisHemispherical analyzer.
i)  Which element defected by flame photometry.
i) What isAuxochrome? Explain with example.

VVVV
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P328

[5830] - 308
M.Sc. - Il (Inorganic Chemistry)

CHI - 333 B, CBOP - 3: INORGANIC MAGNETO AND

POLYMER CHEMISTRY
(2019 Pattern) (Semester - 111)

[Max. Marks: 70

I nstructions to the candidates :

1)
2)
3)
4)
5)

Q1) A)

B)

Q2) A)

B)

All questions are compulsory.

Neat diagram must be drawn wherever necessary.

Figuresto the right indicate full marks.

Use of logarithmic table and calculator are allowed.

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

SECTION -1
(Magneto Chemistry)

Answer thefollowing: [8]

)  What are anti-ferromagnetic material s? Give one example.

i)  What ismagnetic susceptibility? Giveit'sunit.

i) Give the formula for determination of magnetic moment in
|anthani des.

Iv) Giveany two applications of magnetic materials.

Explain the experimental magnetic moment of thefollowingions.  [3]

) Ti* Hep = 1710 1.8 B.M.

i) Co*p,,=41t052B.M.

(Given : Atomic Number of Ti = 22 and Co = 27)

Attempt any one of thefollowing: [6]

1)  Write about magnetic properties of transition metal complexes in
cubic and axially symmetric crystal fields.

i)  What are mixed valence compounds? How are they classified?

Attempt any two of thefollowing : [6]

1)  Explainanisotropy in magnetic susceptibility.

i)  Explain magnetic exchangeinteraction.

i)  Discussferrimagnetismin brief.



Q3) A) Attempt any one of thefollowing : [6]

B)

Q4) A)

B)

Q5) A)

B)

1)  Write Van-Vleck equation. Give the applications of Van-Vleck
eguation.

i)  Givein brief an account of Gouy method.

Attempt any two of thefollowing : [6]
1)  Discuss the different types of magnetic substances.

i)  Write anote on spin canting.

i)  What is photoinduced magnetism? Give it's mechanism.

SECTION - 11

(Inorganic Polymer)

Attempt thefollowing : [8]
1)  Defineheteropolar inorganic polymer with suitable example.

i)  What are polysilanes? Givetheir general formula.

i)  What is borazine? Giveit's structure.

IV)  What is Curborundum? Give any one method for its preparation.

What is degree of polymerization? Discussthe relation between average
degree of polymerization with average molecul ar weight of polymer. [3]

Attempt any one of thefollowing: [6]
i)  Discussin detail the classification of polymers.

i) Explain synthetic, natural and blended polymers, with suitable
examples.

Attempt any two of thefollowing : [6]
1)  What isChain depolymerization? Explain with suitable example.

i)  What is Coordination polymers? Write any two reaction yielding
Coordination polymer.

i) Write anote on polythiazoles.
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Q6) A) Attempt any one of thefollowing : [6]
I)  Discussthe polymer of auminium nitride and phosphorous nitride.

i)  Explain the applications of inorganic polymer. With respect to it's
catalytic and medicinal properties.

B) Attempt any two of thefollowing : [6]
1)  Write anote on polysiloxanes.
i)  Give any two methods for preparation of borazine.
i)  Differentiate between addition and condensation polymers.

VVVV
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P329 [Total No. of Pages : 5

[5830] - 309
M.Sc. (Part - 11)
ORGANIC CHEMISTRY
CCTP-7, CHO - 350 : Organic Reaction M echanism and
Biogenesis
(2019 Pattern) (Semester - 111)

Time: 3Hourg| [Max. Marks: 70
Instructions to the candidates :
1) Question 1 and 5 are compulsory and carry 11 marks each.
2) Attempt any two questions from questions 2-4 and two questions from questions
6-8.
3) Answersto the two sections should be written in separate answer books.
4) Figuresto the right indicate full marks.

SECTION - |
Q1) Attempt thefollowing:
a  Suggest the mechanism for the given reactions. [9]
) m] dHa(oAD, AcCoH
o) ™ Vd
i) NaBHy o J b
Ph a > Ph
Et FL.0 \/LLL/\PA
b) Suggest the reagents and explain the mechanism for the following
conversions. [6]
oTms
i) PA 9 ph BT
;e

PT.O.



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

a Cross-over experiment

b) Significance of sigma (o) and rho (p) values

c) Kineticisotope effect

d) Bartonreaction

Q3) Attempt any four of thefollowing: [12]

a Predictthesign of Hammett sigma (o) constant for following substituents.
) p-NH, i)  m-CN
i) p—-CH,

b) Explain'nonlinear Hammett Plot' for the hydrolysisof substituted benzoyl
chloridein ag. acetone.

c) Describekinetics of base catalyzed halogenation of acetone.

d) What arePersistent radicals? Explain with suitable example.

€) Explain Hunsdiecker reaction with suitable example.

Q4) Attempt any four of thefollowing: [12]

a  Saponification of ethyl m-nitro benzoate is 63.5 times faster than the
unsubstituted ester under the same conditions. What will be the
comparable rate of hydrolysis of ethyl p-methoxy benzoate?
Given: om-NO,=0.71

op — OCH, = -0.27
b) Predict the product and explain the mechanism for the given reaction.
Ph&ﬁ\/""’% ProB Oy 9
THF
c) Predict the product and explain the mechanism.

Brecly + Huc=CcEBt, _,L_"Z_._;. ?

L 4
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d) Explaintherho(p) valuesfor the given reactions.

Ar ®
SN Rew . W or
i A~/\

v

i) Btow D peo,y
EK\NL > EtO\,ar\OCOR
e) Predict the products for the given reactions.
cl 3
9 = 2 cl
- h» Alclz
SECTION - Il

Q5) Attempt thefollowing :

a  Suggest the biogenetic steps.

[5]
) FPP __,

_—

i) L-ornithine —— @
H
b)

Complete the given biosynthetic steps.

) NPP ———
Ho

cooH CooH
i)

S o
H

[6]

Qmm
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Q6) Writein brief - any three:
ad Irregular monoterpenes
b) Biogenesisof DMAPPfrom Acetyl Co-A
c) Metabolitesof mixed biogenesis

d) Oxidativedeamination

Q7) Complete the biogenesisfor any four of the following.

ad Squdene ——»
—>

HO

b) 2-%C-ornithine _3

S oM

d) 4-Hydroxy cinnamicacid .—»  HO
_—
—
oH ©

e) Nicotinicacid
) icotinicacid ——>
>

[5830] - 309 4
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Q8) Solveany four of thefollowing: [12]
ad Describe source, extraction and isolation of nigramide.

b) Completethe given biogenesis.
L - Tyrosine
y -—
_>

c) Outlinethestepsinvolved inthe given biogenesis.

CooH

Hos" ‘0

d) Completethefollowing biosynthetic steps.

Q\I"

FPP —
_

e) Complete the given biogenesis and depict the distribution of label in
GPP.

V)
Upy-descod —  Gpr

VVVV
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[5830]-310
M.Sc. -1
ORGANICCHEMISTRY
CCTP-8: CHO-351: SructureDetermination of Organic
Compoundsby Spectroscopic M ethods
(2019 Pattern) (Semester - 111)

Time: 3Hourg| [Max. Marks: 70
I nstructions to the candidates:
1) Q.landQ.5arecompulsory and carry 11 marks each.

2) Attempt any two questions Q.2 to Q.4 and two from Q.6 to Q.8.
3) Answersto the two sections should be written in separate answer books.
4) Figurestotheright indicate full marks.

SECTION - |
Q1) & Acetylacetone exhibits Keto-enol forms at 20°C. The chemical shift of
protons of each form are as follows. [3]
o ) oH (o]
—

\ -
2094 gg| 203 €6 2230

In the NMR spectrum, the integration at 3.61 and 6.105 are 44 mm and
04 mm respectively. Calculate percentage of Keto and enol form at

equilibrium.
b) i) Deducethestructureusing following data: [8]
M.F: CgH.O,
l.R.: 1780, 1700, 1620 cnm
NMR: 1.706 ‘' 20 mm
2.330 ‘' 20 mm

CMR: 20.3(t), 24.3 (1), 143.6 (5), 168.2 (9

PT.O.



i) MF: CH,O,

IR.: 3332 (br), 1760

NMR: 3.765's 2H
6.695 ‘dd’ 1H (J= 8 & 2Hz)
6.785 ‘d’ 1H (J=2Hz)
6.965 ‘d’ 1H (J=8Hz)
9.425 ‘bs 1H

CMR: 174.7(9), 153.7 (5), 146.6 (S), 124.9 (5)
114.1 (d), 111.7 (d), 110.3 (d), 33.1 (t)

Q2) Write short note (any three) : [12]
a Useof COSY in structure determination.
b) Importance of DEPT technique in C** NMR spectroscopy.
c) Spindecoupling techniques.

d) 2D resolved spectroscopy.

Q3) Attempt any four of thefollowing: [12]
a InH'NMR amine protons show broad signal. Explain.
b) INnCMR, DMSOd, showssevenlineswithintensities 1:3:6:7:6:3:1

c) Calculatetheline position of eachlineof H_(5.26, 'd’, J, =6Hzq, | =
16Hz) at 200 MHz for the following compound using atree diagram.

R Hg
Hcﬂa )

He
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d) Deduce the structure
M.F: C. H O

10' 1103
I.R.: 1680, 1602 cm™
PMR: 3.13,‘t, (J=6Hz), 2H
3.95, ‘dd’, (J= 2 and 8HZ), 1H
455, t', (3= 6HZ), 2H
6.753, ‘d’, (J=2Hz), 1H
6.95, ‘dd’, (J= 2 and 8Hz), 1H
8.05, ‘d’, (J= 8Hz), 1H
€) Deduce the structure and assign the signals.
M.F: CH,O,
I.R.: 1820 cm™, 1750 cm™, 1040 cm™
PMR: 2359, °‘s,15mm

560, °‘s,5mm

Q4) Attempt any three of thefollowing : [12]

a InPMR spectrum of 18-annulene ring compound the inner six protons
appear at 4.035 while outer six protons appear at 8.885.

b) The PMR spectrum of compound A and B, H_proton of compound A
appears at 8.6556 while H, proton of compound B appears at 10.355.

Explain.
i
Ha )
l PN
e
®
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c) Deduce the structure
M.F: C.H,,0,
I.R.: 1200, 1770 cm™
PMR: 095 (‘d, 3H)

1.25 (sextet, 2H)

2.45 (‘'t', 2H)
3.85 (‘s, 3H)
d) Assignthestructure
M.F: CH,.O

I.R.: 3120, 2937

NMR: 0.95‘t" 3H
1.20 ‘sextet’, 2H
1.75 *quintet’ 2H
3.3 ‘t", 2H
5.15, ‘dd’ 1H (J=5& 8H2)
5.35, ‘dd’ 1H (J=8 & 16H2z)
5.75,‘dd’ 1H (J=9 & 16H2z)

SECTION - 11

Q5) An organic compound was analysed using NMR Techniques. The H! and
CENMR aong with 2-D 'H-'H COSY and the C-H correlation spectra are
given below. Using these spectra assign the structure of the given organic

compound. [11]
H! —/
I T T I T ! T T 1
2.0 1.8 16 1.4 1.2 1.0 08 ppm
13C NMR Spectrum rjr— solvent

{150 MHz, Benzene-Dg solution) l l I

T T 1 1 L

T T T T N I
220 200 180 160 140- 120 100 80 60 40 20 ppm
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l

ppm
v i N 1 N 1 ¥ 1 ¥ T
'H-H COSY Spectrum
{600 MHz, Benzene-Dg solution)
- 4 08
= =
R 4 1.0
j u ﬁg # 412
L 4 14
_ 4 16
L 4 1.8
== & = &
- 4 20
T T L] T ] T I T
20 1.8 16 1.4 12 1.0 0.8 ppm
J‘h; i A M ppm
T ¥ M I T M T ¥ T v T 4
t C-H Correlation Spectrum ]
- ("H 600 MHz; ™C 150 MHz; Benzene-Dg solution) >
—_t fres oS
- 4 10
:_ <ty "
- - 20
- 1 30
— <zzWETS ]
—_—r < 7
[ ]
o - 40
pR— qm;- :
¥ T i 1 ] ¥ T :
2.0 1.8 16 14 1.2 1.0 08 ppm
5



Q6) a Assign the signals given below to the various protons in the given
compound. Use the spin decoupling data for assignmensts and justify

your answetr.

o\/Pk
o)
) N/Lko

e

Spin decoupling Expt :
Irradiate at
4.315

[12]
7.35-7.385,‘'m’, 7TH

6.795, ‘d’, J=8.7 Hz, 1H
5.055, ‘d’, J=11.7 Hz, 1H
505, 'd,J=11.7Hz, 1H
4.215,'d,J=17.5Hz, 1H
4.315, ‘'m’, 1H
4189, ‘d’, J=17.5Hz, 1H
4145, 'dd’,J=3& 9.1 Hz, 1H
4.075, ‘', J=9Hz, 1H
2.295, ‘'m’, 1H
0.855, ‘d’, J=7.1Hz, 3H
0.775, ‘d’, J=7Hz, 3H

change at
2.295 (septet.), 4.146 ‘d’, J=9.1 Hz
4.075, ‘'d’, 9.1 Hz

b) Assign the signalsto the numbered

[5830]-310

239(dw) 1256 (sw)

30.7 't 153.1d
415 ‘q 184.9d
480t 193.6 (s, weak)



Q7) Attempt any four of thefollowing: [12]

a)

b)

Differentiate the following by mass spectrometry.

Cad
D e ey
Differentiate the following compounds by mass spectrometry.
& :
Write the genesis of theions given below

M
O_N\/ 5%, 708,56

Write the genesisfor theions of ethyl isobutyl ether.
102, 87, 73, 59, 57, 45, 31

CH_CI, shows molecular ion peak at M*, M+2, M+4 with intensity
3:3:1. Explain.

Q8) Attempt any three of thefollowing: [12]

a)
b)

c)

d)

Write short note on Mc-L aferty rearrangement.

Three isomeric compounds with mol.for.C.H, ,O show base peak at 56,
45 and 59 respectively. Write threeisomers and justify your answer.

A carboxylic acid with M.F. C H, O, exhibit ions at 164 (M*), 149
(100%), 119, 105, 91, 79 and 71. Deduce the structure.

Molecular ion peak isabsent in MSfor acohol in El technique.

* * *
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[5830]-311
M.Sc. - 11
ORGANIC CHEMISTRY
CCTP-9,CHO-352: Sereochemistry and Asymmetric Synthesisof
Organic Compounds
(2019 Pattern) (Semester - 111)

Time: 3Hourg| [Max. Marks: 70
| nstructions to the candidates:

1) Q.landQ.5arecompulsory.

2) Attempt any two questionsfrom Q.2to Q.4.

3) Attempt anytwo questionsfrom Q.6t0 Q.8.

4)  Answersto thetwo sections should be written in separate answer books.

4) Figurestotheright indicate full marks.

SECTION - |
Q1) a) Predictthe product and explain stereochemistry involved. [9]

) NaOEt
1) s 7
x Yy, e E ‘LO H )

/\
O PPhy
iy NaBHgq
/\[ R
o CC L ‘3
- 18°C

PT.O.



b)

c)

Explain racemic modification by formation of diastereoisomers. [3]

Draw stable conformations or stereostructure of following compounds.[ 3]
1)  9-Borobicyclo [3.3.1] nonane

i) Tricyclo [2.2.1.0%¢] heptane

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

Q3)

a)

b)

d)

Write a note on Felkin-Anh rule.
Write a note on Von-Auwer Skita rule and Van-Arkel rule.

Draw conformations of trans-anti-trans and cis-anti-trans
perhydroanthracene. Comment on their stability and optical activity.

The relative rate of saponificationK _ = of the ethyl 4-'butylcyclohexane
carboxylates is 8 times higher than that of 4-‘butylcyclohexyl p-
nitrobenzoates.

Explain any four of the following : [12]

a)

b)

Reduction of cyclobutanone by NaBH, is much easier than cyclooctanone.
Explain.

Explain [IUPAC nomenclature for bridged systems with suitable example.

[5830]-311 2



c) Explain different types of polymer tacticity with example.
d) Explain diastereoselective addition to a-chiral carbonyl compounds.

e) Twistane has four stereocentres but it only exists as two enantiomers.

Explain.

Q4) Suggest the mechanism and stereochemical principle involved for following

(Any four) : [12]
o0 iPhiyr, Gl
& CU,JLm i Ha0' N M COH,BY
i) NaOEt / By Ph
NHy 0
3 w H N 02-. f
C] —

)

d> H /lk/\

}E._ (X = halegen) NC

o oy =, 5 - nf:b

}(nlu

]
)

x»

0 x
%)
]
N -
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SECTION - 11

Q5) a) Suggestthe mechanism for the following reactions.

yeacHons.

n Qo

[5]

@) o o H O OH
iy I;l DLDA, A8 C é/\/ gjj\/
) 7
1P H/“\/ e
]

(1) antl

Pig R. tBu0oH ?
I aad > N

oH (%2 DI.PT
Ti (0'Ped,

b) Attempt the following :

[6]

1)  Calculate optical purity and % ee of asymmetric synthesis mixture
which exhibits rotation of +32°. The optically pure compound has

specific rotation of +40°.

1)  Give the applications of Chiral pool synthesis.
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Q6) Write a short note on any three of the following : [12]

a) Asymmetric hydrogenation.
b) Proline catalyzed aldol and mannich reactions.
c) Chiral auxilary controlled Diel’s Alder reaction.

d) Iminium Based catalysis.

Q7) a) Predict the product. [6]

o
o (DS \\.JKd’ Base

1> HN 0 ) Cjclopm*rq diene
N AlCl3, 7
[ > Li0Bn
AD mixture, '
i\'i> Bn0 1y (HIDET

0 > 7

H o
1> NqoH, phsH
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b) Explain any two of the following : [6]

1)  Explain Corey, Bakshi and Shibata reagent in asymmetric synthesis.

i)  Bleach (NaOCI) is used as oxidant in Jacobsen epoxidation. Explain.

i) RAMP and SAMP auxilaries are prepared from different starting

materials. Explain.

Q8) a) Predict the product with mechanism (Any two) : [6]
0 o9 > Ru,BOTY, EELN
‘ , s 5
2 \)LN\/]ko i) PhcHo \ 9
\T.\\——‘ W7 150N, H,0 K0,
@)
i NT D pher O ;
N ) -
o KU 0 gy |
Me.
o

[5830]-311

D LDA
i,y =t
1T~ CGeHy
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b) Attempt the following : [6]
1)  Heathcock and Masamune auxilaries for selective aldol reaction.

i)  What is the relationship between (DHQD), PHAL and
(DHQ),PHAL. Explain why they preferred over OsO, or KMnO,
dihydroxylation.

* ¥ *
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[5830]-312
M.Sc. -1
ORGANICCHEMISTRY
CBOP-3: CHO-353A: Protection Deprotection, Chiron Approach
and CarbohydrateChemistry
(2019 Pattern) (Semester - 111)

Time: 3Hourg| [Max. Marks: 70
I nstructions to the candidates:
1) Q.landQ.5arecompulsory and carry 11 marks each.

2) Attempt any two questionsfrom Q.2 to Q.4 and two question from Q.6to Q.8.
3) Answersto the two sections should be written in separate answer books.
4) Figurestotheright indicate full marks.

SECTION - |

Q1) @ Explainwith mechanism, protection of alcohol by using Benzyl chloride
and Acetic anhydridein pyridinewith suitable examples. Suggest suitable
reagents for deprotection. [9]

b) Explainwith mechanism, protection of carbonyl with suitable examples
and suggest suitable reagents for deprotection. [6]

Q2) Explainindetailsthe synthesisof (-) quinic acid from D-arabinose.  [12]
OR
Explainin detailsthe synthesis of (-) shikimic acid from D-arabinose.

Q3) Explainthe synthesisof (s)-propanediol from D-mannitol. [12]
OR

Write the synthesis of polypeptide in alternate sequence of L-glycine and
L-Leucine using solid phase peptide synthesis approach.

PT.O.



Q4) Attempt any threefromfollowing :

[12]
- NaM |\ Tk v VRSO AN DX o
9 { )":Q Yo S A : P
= 2-B0br 2- \'\m\?c\-c‘E)cOH
8“ 2. MOoH, cox CSA

2 cclOeM

b) Arrangethereagentssequentially with mechanism

O

o
me_
Cj I Q/\/OH
o

o
. A n'
_ 5 & PR 5 Swenh oxidex1on;
“fao; Gy § W, by 5 e ;

>ase &TMQ.

T —»?j/b

®
Na]tvH3 | A BuoH; W30 5 EX Br fda
Ty By -

L NePRP H*I»\v AN 4

= Tox

’ - TE_
NaT fcerone  RaneygNi 5 PA(0RC, , NODHY 5 ReRXO
amolks ¢ Te-h .,?:i,
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Q5)

Q6)

Q7)

Qg)

SECTION - 11

a) Draw the“C, and*C, conformation of D-allose and D-glucose pyranose.
[5]
b) How will you prepare following glycosides from D-Rahmonse and
D-glucose. [6]
e o0
)
Mg O ol and -
o B
O Ofc @~ 6B g,

a What areglycosyl donor and glycosy! acceptor? Explain the preparation
of trichloroacetimidate glycosides and it’s use in preparation of § 1, 4
glycosidic linkage. [12]

OR
Write the role of BAHA reagent? What do you mean by thioglycosyl
acceptor?

Explain any two of thefollowing: [12]

a) Kiliani fischer synthesisof D-hexoses.

b) Reductive and oxidative cleavage of benzylidene acetals.

c)

Oligosacharides from D-glucose.

Write the correct structure of A,B,C,D and E in the following synthesis and
justify your answer : [12]

oM

Wo & Babde
O Mo N Q (5
I
e oW ~c

Wo B?g‘o‘é_l:)
"
cc
®
= Koo | THE D LSENL O
B0
&0 0 ) ML
i of3)
x* ¥ K

[5830]-312 3



Total No. of Questions: 8]
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[5830]-312
M.Sc.- 11
ORGANIC CHEMISTRY

CBOP-3: CHO-353B: Designing Organic Synthesisand

Heter ocyclic Chemistry
(2019 Pattern) (Semester - 111)

Time: 3Hourg| [Max. Marks: 70
| nstructions to the candidates:

1)
2)
3)
4)

Ql) &

b)

Q.1 and Q.5 are compulsory and carry 11 marks each.

Attempt any two questionsfrom Q.2 to Q.4 and two question from Q.6t0 Q.8.
Answersto the two sections should be written in separate answer books.
Figuresto theright indicate full marks.

SECTION - |

Attempt thefollowing : [9]

1)  Defineretrosynthesisand give disadvantagesof linear synthesiswith
examples.

i)  How to carry out following transformation.

QWC”}LD ? M
OH

Answer thefollowing : [6]

)  What are the advantages of convergent synthesis? Explain with
suitable example.

i)  Explaintheuseof 1,3-dithianein umpolung.
i) Predict the product for the following photochemical reaction.

I+ o irm A



Q2)

Q3)

Q4)

Using retrosynthetic analysis, suggest suitable method for the synthesis of
following compounds (Any three) : [12]

@ T 2 Dbg
oH
O
0 0% o P

j
MeOC Y DMe

How would you make these compounds using disconnection approach
(any four) : [12]

) e
&) : 9

C) @/L d) Ezé’m.:? M lzr;ﬂ:w

9 T

Answer thefollowing (any three) : [12]

—

fl]

a) Explain the disconnection in 1,4-dicarbonyl compounds with suitable
example.

b) Explaintheretrosynthetic analysisof quinoline.
c) Writeashort note on retrosynthetic analysis of thienamycin molecule.

d) Writeashort note on retrosynthetic analysis of Indolizomycin molecule.

[5830]-312 5



SECTION - 11

Q5) a Complete the following reaction sequence and write the structures for

A,B and C. [6]
' mo. (oet)a- - 'NBuly, TR 78 ¢ PAC )'jmwt'
I) = I%VE}LJ;MF 100'¢ ™ 2. B(6BW >’1,9 : @
2003, , 100 - B(0BI,,
Bs 2.P,00, *Fe,POzr,PHUi, @:‘ND
(407 |, 3hrs
BCoMe_’)g PRy FAC
M i > LA ’CD
) /TMFE @ 4. Ng, 003 @

SQL aa,na

b) Predict the product/sfor the following :
1)  Reaction of furan with

) DMF, POCI3, ag. Na,CO,
[ nBuLi/hexane/0°C then iPrI

1) @iﬁ:/%'m

i)  Reaction of 2,3-dimethyl pyridinewith
) LDA,thenMel
Il NBS, (PhCQ,), then PhSx
[1l) BuLithenPh,S

Q6) Write short note on any four of thefollowing :
a) Hantzsch Pyridine synthesis.
b) Paal knorr thiophene synthesis.
c) Fischer Indo synthesis.
d) Combisquinolinesynthesis.

e) Fest-Benary synthesisof furan.
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Q7)

Qg)

Compl ete the reaction sequence, write the suitable mechanism and predict

the product/s (Any three) : [12]
B
a) )7~~ nBuht PO .
\Ny 7¢2m+anL k JTAHE (»g
,’1 -T78¢L
b) NNy )LH [« Badd
= RN RidiaansliN

= Kol /902_ ? ,2.%/____,1, g

03 (Pr)jf‘agbl\]'yl’g,..L
A

_- T ph—=-M Nas H <
d) N ? JEroY
Cu.l:/Et,)N A0
Answer thefollowing (Any three) : [12]

a) Predict the structures of high yield mononitration products :
) C,H,N,O,from 1-benzyl isoquinoline

16" 12

i)  C HN,O, from 6-methoxy quinoline

10" '8

i)  CHN,O, from 7-methoxy isoquinoline

10" '8

b) Draw the structure for the intermediate and final product (C H,,O,)
formed when 5-ethoxy oxazole is heated with dimethyl acetylene
dicarboxylate.

c) Deduce a structure and write out the mechanism for the conversion of

2-formyl indole into atricyclic compound C XN, on treatment with a

combination of NaH and pn,P cn=cn, Pr®
d) Arrange the heterocycles : Indole, pyridine, benzofuran and pyrrolein

theincreasing order as per their reactivity toward electrophilic substitution
reaction.

* ¥ *
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[5830]-313
M.Sc. (Analytical Chemistry)

390 : Electrochemical and Thermogravimetric Methods of

Chemical Analysis
(2019 Pattern) (Semester - |11)

Time: 3Hourg| [Max. Marks: 70
| nstructions to the candidates:

1)
2)
3)
4)
5)
6)

Ql) g

b)

Q2) g

b)

Question 1 and 5 are compulsory.

Question 2 to 4 and 6 to 8 carry equal marks.

Solve any 2 questions from 2 to 4 and 6 to 8.

Figures to the right indicate full marks.

Use of Logaithmic table calculator is allowed.

Answers to two section should be written on seprate answer sheet.

SECTION - |

Solve any four of thefollowing : [8]
)  Statefirst law of electrolysis.

i)  Giveadvantages of DME.

i)  Give use of supporting electrolyte.

IvV)  Writellkovic equation explain termsinvol ved.

v) Sketch and label oxygen sensor.

Solution of copper ion of concentration 1.0 mm the limiting current is
8.76 uA & capillary constant valuefound to be 1.9987 calculate diffusion
coefficient of Cu?t. [3]

Differentiate between thefollowing : [6]
)  Quasireversibleandirreversiblecyclic rottametry.

i)  Primary coulometry and secondary coulometry titration.
Solvethefollowing: [6]
1)  Draw polarogram and explainfactorsaffecting polarographicAnaysis.
i)  Explain construction & working of rotating ring microelectrode.

PT.O.



Q3) g

b)

Q4) 8

b)

Q5) 8

b)

State the principle of square wave polarography. Give its application in
Cu & Zn from water. [6]

Attempt thefollowing : [6]
1)  What ismediator? Giverole of mediator in coulometric titration.

i)  The fe(ll) 0.8202 gm sample was determined by coulometric
reduction to zn at platinum cathode. Calculate the % of Fe,(SO,),
Std. mw (399.88) gm/moleinthe sample. If 103.277c wererequired
for reduction.

What is hydrodynamic roltametry? Describe in detail application of
hydrodynamic roltametry. [6]

Attempt thefollowing : [6]
i)  Explaincriteriaof reversibility of electrochemical reaction.

i) Inaparticular analysiscu C=1x 10" mld, = 17.5 yA. and for
unknown solution of copper Id, = 27.9 uA. What would be the
concentrate of unknown solution with other factor constant.

SECTION - 11

Solve any four of thefollowing : [8]
)  Crystalline phasetrasition.

i)  Explainterm polymer blends.

i)  Givefactorsaffecting thermal anaysis.

Iv) Definethermomechanical analysis.

v) Power compensate DSC.

The curve was obtained for 8.80mg of sample. Containg CuSO,.5H,0
when the monohydrate formation was completed at 200°C. The loss
in mass 0.99mg find the percentage of CuSO,.5H,0 in the sample.
[Given A.twt Cu=63.54,S=32.0,0=16.0H =1.0] [3]
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Q6) @ Attemptthefollowing: [6]
1)  Application of dynamic mechanical anaysis.
i)  Explain detection and identification of evolved gasby EGA.

b) State the principle of TG-DTA. Draw and explain components of
TG-DTA Analysis. [6]

Q7) @ Attemptthefollowing: [6]
1)  Explain physical changes and mesurement of application for DSC.
i)  Writeanoteon dielectric thermal analysis.

b) Solvethefollowing: [6]
1)  Writeanote on heat flux DSC.

i)  When heating rate changes on DSC or DTA instrument without
changing sensitivity what will be the effect on the base live
endothermic metting peak and exothermic reaction peak.

Q8) @ Attemptthefollowing: [6]

I) Draw and explain the curve of calcuim oxalate monohydrate
[CaC,0,.H.Q]

i)  Writeanoteon TA Infrared.

b) Attemptthefollowing: [6]
i)  Draw and explaininstrumentation of TMA.
i)  What is mean by thermomicroscopy. Give any two applications.

e
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[5830]-314
M.Sc. (Part - 1)
ANALYTICAL CHEMISTRY

CHA-391 : Analytical Method Development and Extraction

Techniques
(2019 Pattern) (Semester - 111)

Time: 3Hourg| [Max. Marks: 70
I nstructions to the candidates :

1)
2)
3)
4)
5)

Ql) 8

b)

Q2) &

Question 1 and 5 is compulsory.

Questions 2 to 4 carry equal marks.

Solve any 2 questions from 2 to 4 and solve 2 questions form 6 to 8.
Figures to the right indicate full marks.

Use of Logarithmic tables and scientific calculator is allowed.

SECTION - |

Solve any four of thefollowing : [8]
) DefineLOQ.

i)  What is meant by ruggedness?

i)  Definerandom error.

Iv)  What istransfer waiver?

v) Give 2 features of Dissolution apparatus USP Type 2.
Solvethefollowing: [3]

In an analysis of a sample of Bronze the expected percentage of Tinis
11%. The values obtained by three analysts are 10.5%, 12% and 12.6%.
Estimate the absolute error, relative error and percentage error.

Explainindetail : [6]
i)  Covalidation between two laboratories.

i)  Factors affecting dissolution process.

PT.O.



b) Solvethefollowing: [6]

1)
i)

Discuss two point calibration approach.

The following data was collected as a part of quality control study
for the analysis of a pharmaceutical formulation with respect to
caciumas: 15%, 16%, 18%, 20%, 21%. Estimate the mean, median
and range for the above data.

Q3) @ Discussthe European community guidelinesasgiven under ICH.  [6]

b) Attemptthefollowing: [6]

)  Define:

a Confidenceinterval
b) Variance

i)  What isslope and intercept? Explain.

Q4) @ Discussin detail various aspects of ICH. [6]
b) Solvethefollowing: [6]

)  Explainthe parametersof range and linearity.

i) A standard containing 1-8 ppm of nitrate nitrogen was treated with
colourizing agents to give an abcorbance of 0.26 at 507 nm. A
sample treated in the same manner gave an absorbance of 0.18 at
the same wavelength. Determinethe concentration of nitrate nitrogen
inthissample.

SECTION - Il
Q5) @ Attempt thefollowing (any four) : [8]

)  What is headspace SPME.

i)  Enlist components of Microwave system.

i)  What are function of the SPME holder.

Iv) What is solvent extraction give classification of liquid-liquid
extraction.

v) Give examples of normal phase sorbent system.

[5830]-314
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b) Attemptthefollowing: [3]

A metal x was found to be extracted to extend of 96% into methylene
chloride at pH = 5 when equal volume of ageous and organic solvent
were used y metal was high percentage extracted under the same
condition. What is separating coefficient for these two metalsat pH =5
and calculate the distribution ratio for x and y.

[Given : percent extraction for y metal = 4%]

Q6) @ Attemptthefollowing: [6]
1)  Explainindetail determination of be asthe acetylacetone complex.

i) Explainindetail SPE formats and apparatus.
b) Attemptthefollowing: [6]

1) A 20ml of water containing 0.1 gm of analyteisto undergo liquid-
liquid extraction by shaking with 25 ml of an organic phase. It is
known that thedistribution ratio for theanayteis 1/70 then compare
the results of,

a Two extractions each using 10 ml of organic phase.
b) Three extractions each using 9 ml of organic phase.

i)  Giveany one applications of pressurised fluid extractions.

Q7) & Attemptthefollowing: [6]
) Explanindetail :
a Batchextractions
b) Continuous extractions
i)  Give any one applications of Normal phase SPE.
b) Attemptthefollowing: [6]
1)  Describe automation and online SPE with diagram.

i) Draw schematic diagram of pressurised MAE and explain its
working.
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Q8) g

b)

[5830]-314

Attempt thefollowing : [6]
)  Givetheoretical considerations of SPME.

i) Explainindetail determination of copper asdiethyl dithiocorbamate
complex.

Attempt thefollowing : [6]
i)  Givefactors affecting on SPE.
i)  Explain the process of coupling of SPME with HPLC.

e
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M.Sc. (Part - 1)
ANALYTICAL CHEMISTRY
CCTP-9, CHA - 392

Advanced Chromatographic Methods of Chemical Analysis
(2019 Pattern) (Semseter - 111) (4 - Credits)

Time: 3Hoursg| [Max. Marks: 70
I nstructions to the candidates:

1) Answers to two sections must be written separately.

2) Figuresto the right indicate full marks.

3) Useof logtable and calculators is allowed.

4) Neat labelled diagram must be drawn wherever necessary.

SECTION - |

Note:i) Q. 1iscompulsory.
i) From Q. 2 to 4 solve any two.
Q1) a Solveany four of thefollowing: [8]

1) Give the names of different stationary phases used in gas
chromatography.

i)  What issplit and splitlessinjection in gas chromatography?
i)  Givethe principle of electronionization method.
Iv) WhatisHETP?How it is calculated.
v) Givethefour factors affecting retention data.
b) Solvethefollowing: [3]

substances A and B have rotation times of 16.40 and 17.63 min.
respectively, ona30.0 cm coloumn. An unretained speci es passesthrough
the coloumn in 1.30 min. The peak widths (at base) for Aand B are 1.11
and 1.21 min. respectively. Calculate (a) the coloumn resolution (b) over age
number of platesin the coloumn and (c) the plate height.

PT.O.



Q2) a Explanindetail :

1)  Stepsin interpretation of mass spectra.

i)  Biller - Biemann stripping technique.

b) Solvethefollowing:
1)  Givethedifference between GC and HPLC.

i)  Thefollowing dataarefor aliquid chromatograph coloumn.

Length of packing = 24.7cm
Flow rate = 0.313nl/min.
V. = 0.37ml
V., = 0.164 ml
A chromatogram of a mixture of speciesA, B, C and D the following data:
Retention Time | Width of peak Base (w)
(min) (min)
Non-retained 3.1 -
A 5.4 0.41
B 13.3 1.07
C 14.1 1.16
D 21.6 1.72
Caculate:

1) Thenumber of plates from each peak.
2) The mean and the standard deviation for N.

3) Theplate height for the coloumn.

Q3) a Discussthefollowing:

1) Interfaces in Gas chromatography-mass spectrometers (GC-MS)

i)  Solvent effect in gas chromatography.

b) Solvethefollowing:
1)  What arethe different analysismethodsin LC - MS.
i)  Explain coloumn used in GC.
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Q4) & Discussthefollowing: [6]
I)  Discussthe nitrogen rule and rings plus double bondsin details.

i)  Determination of sucrdse asitstrimethylsilyl derivative using gas-
liquid chromatography.

b) Solvethefollowing: [6]

I)  Enlistthediffenent massanalysersused in MS. Explain any onein
detail.

i)  Calculate the resolution of the two compound (A and B)

if, tR, = 13.45
tR, = 12.4
W, =05
W, =05

SECTION - 11

Note:i) Q.5iscompulsory.
i) From Q. 6 to 8 solve any two.
Q5) & Solveany four of thefollowing : [8]

1)  When mixture of polar and non plolar substancesis passed through
column containing non-polar stationary phase, then which
component will elutefirst? Why?

i)  What isnoice? What are of types of noice?

i)  What are the functions of precolumn?

Iv)  Givethe principle of ion exchange chromatography.
v)  Whatisgradientelutionin HPLC?

b) Caffeine sample was analysed caffeine content by HPLC. The peak
areafor standard containing 0.02 mg/ml caffeine showed peak area 2050
mV sec. 0.1 g samplewasextracted in 25ml mobile phase which showed
peak area 2530 mV sec. Calculate perceut caffeinein sample. [3]

[5830]-315 3



Q6) a

b)

Q7) a

Q3) a

b)

[5830]-315

Answer thefollowing : [6]

I) Explain molecular mass determination by size exclusion
chromatography.

i)  Construction and working of fluorescence detector in HPLC.
Attempt thefollowing : [6]

1)  What ischemically modified silica? Explain C-18 modified silica
as stationary phasein HPLC.

i)  Explain different criterion in selection of mobile phase in HPLC
experiment.

What is interface in LC-MS? What is the function of interfacein LC-
MS? Explain thermo-spray interfacein detail. [6]

b) Answerthefollowing: [6]
1)  Discussloop-valvefor sampleinjectionin HPL C instrument.

ii)  With flow rate of 1 ml min™, a peak has retention time 2.6
min.on  acolumnwith 7900 theoretical plates. What isthe
maximum length for 5% peak broadeing if either a0.25 mm
I.d. or a0.18 mmi.d. capillary is used.

Wrtie noteson thefollowing: [6]
1)  Electrophoretic series.

i)  Qualitativeanaysisby HPLC.

Answer thefollowing : [6]
1)  Explain peak height and peak areadeterminationin HPLC.

i)  What issupercritical fluid chromatography? Explain advantages of
super critical fluid chromatography over GC and HPLC.
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ANALYTICAL CHEMISTRY
CBOP-3,CHA-393(A) : Bioanalytical Chemistry

(2019 Pattern) (Semester - 111)
Time : 3 Hoursg| [Max. Marks : 70
Instructionsto the candidates :

1) Answers to two sections should be written on separate answer books.

2) Figures to right indicate full marks.
3) Use of logtable and calculator is allowed.

SECTION - |

I nstructionsto the candidates :
1) Question 1 is compulsory.

2) From Questions 2 to 4 solve any two.

Q1) @ Solveany four fromthefollowing: [8]
1)  What are the three types of electrophoretic system?
i)  Giveany two application of capillary electrophoresis.
i) Define HPTLC. How it differsfrom TLC technique.
IV)  What isthe role of support mediain electrophoresis?
v) What is zone electrophoresis?

b) Give the effect of support media and pH of buffer on electrophoretic
mobility. [3]

Q2) @ Attemptthefollowing: [6]
1)  Explainindetail isoelectric focus.
i)  Discuss ampherometric detector in electrophoresis.
b) Explainindetailselectrophoretic migration. [6]
P.T.O.



Q3) @& Answerthefollowing: [6]

)  Write note on UV-Visible absorbance detection in capilliary
electrophoresis.

i)  What isderivatization? Explain pre and post-column derivatization
method.

b) Givetheprinciple of electrophoresis. Explain zone electrophoresiswith
respect to use of support media, density gradient stabilization and free
zone electrophoresis. [6]

Q4) & Answerthefollowing: [6]
1)  Writenoteon electrokinetic injection in capillary electrophoresis.
i)  What isthe difference between TLC and HPTLC.

b) Explain mass-spectrometric detectionin TL C with respect to direct plate
extraction. Discuss HPTL C method for quantitative analysis. [6]

SECTION - 11

Instructionsto the candidates :
1) Q.5iscompulsory.

2) From 6 to 8 solve any two.

Q5) @ Attempt any four of thefollowing : [8]
1)  What are anticoagulant? Give two examples.
i)  Why 24h urineiscollected for clinical analysis?

i)  What arewater solublevitamins? Givefour examplesof water soluble
vitamins,

Iv) What isdirect ELISA?

v) Givedefficiency symptoms of vitamin B-1.

b) Blood sample was analysed for Na" content by flame photometry. 20
ppm standard sample showed flame intensity 35.5 ml blood sample on
treatment diluted to 100 ml. Flameintensity for ssmplewas 25. Calculate
mg of Na" in 100 ml blood. [3]

[5830]-316 2



Q6) a)

b)

Q7) 8

b)

Q8) g

b)

Discussthefollowing: [6]
)  Oral glucosetolerance test.

i)  Serum ureadetermination by urease method.

Answer thefollowing : [6]

I)  Explain colorimetric method for the determination of serum
phosphatelevel.

i) 1 ml 25 micromole per litre creatinine standard was treated with
protein precipitant and coloring reagent. It displayed absorbance
0.280 at 520 nm. 1 ml serum sample was similarly treated which
displayed absorbance 0.250. Cal cul ate blood creatininein micromole
per litre.

Explainthefollowing : [6]
1)  Estimation of vitamin-C by volumetric method.

ii)  Estimation of vitamin B-2 by fluorometric method.

Answer thefollowing: [6]
1)  What are antibodies? Explain two types of antibodiesin detail.

i)  Explain glucose oxidase method for the estimation of blood glucose
level.

What is indirect ELISA? What are the differences between direct and

indirect ELISA? Explainindirect ELISA method in detail. [6]

Answer thefollowing : [6]

I)  Discuss antibody production in response to infecious agents.

i) Blood glucose level was analysed by enzymatic method. 100
microliter 1.8 g/l glucose treated with coloring agent displayed
absorbance 0.260. Similarly treated 100 microlitre blood sample
displayed absorbance 0.220. Calculate mg of glucose in 100 ml
blood sample.

ofo ofe ol
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ANALYTICAL CHEMISTRY
CBOP-3,CHA-393(B) : Analysisof Food and Controlled Substances
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Time : 3 Hoursg| [Max. Marks : 70
Instructionsto the candidates :

1) Answers to two sections should be written on separate answer books.

2) Figures to right indicate full marks.

3) Use of logtables and calculators is allowed.

SECTION - |

I nstructionsto the candidates :
1) Question 1 iscompulsory.
2) Solve any two form Que. 2 to 4.

Q1) @ Attempt any four of thefollowing: [8]
1)  Writetheprincipal of Karl-Fischer method.
i)  Why sampling plan is needed?
i) Write different reagents used in wet digestion method.
IV)  Writethe principal of Bicinchoninic acid method.
v) Givethesignificance of food analysis.
b) 2.18 gm of Saccharine samplewas analyzed for Saccharin content and it
required 1.6 ml of 0.11 N NaOH. Calculate the percentage of Saccharin
in the sample. (MW of Saccharin = 183.2) [3]

Q2) @ Attemptthefollowing: [6]
)  Describe Nelson-Somyogi method for the determination of total
reducing sugars.

i)  How is p-hydroxybenzoate estimated from food sample?
b) 1) Outlineananaytical method for the determination of nitrogen from
proteins by Kjeldanle method. [3]
i) A biological sample was analyzed for Net Protein Utilization,
Digestibility and Biological value. If nitrogen retained, nitrogen
absorbed and nitrogen intake from protein by rat was1.85mg, 1.25
mg and 9.37 mg respectively, Calculate NPU, BV and D. [3]

4



Q3) @ Attemptthefollowing: [6]

I)  Discuss Dumas method for protein analysis.

i)  What are preservatives? Give their classification with suitable
examples.

b) 1) Outlineananalytical method for the determination of saponification
valueof ail. [3]

i) A 5 gm sample of oil was saponified with excess KOH. The
unreacted KOH was then titrated with 0.5 N HCI. The difference
between the blank and the sample was 25.8 ml of titrant. Calculate
the saponification value of ail. [3]

Q4) & Attemptthefollowing: [6]

1)  Describe the Babcock method for the determination of milk fat.

i) 31.8 gm of sulphite containing food sample was subjected to
Tanner’s method and the titre value obtained with 0.01 M NaOH
was 8.9 ml. Calculate the amount of SO, in the sample.

b) 1) Describe the specific analysis of mono and digosaccharides by
Gas chromatography. [3]
i)  Describe asuitable method for the determination of total starch.[3]

SECTION - 11

| nstructions to the candidates :

1) Q.5iscompulsory.

2) Solveany two from Que. 6 to 8.

Q5) @ Attempt any four of thefollowing: [8]
)  Define:
ad Addict
b) llicittraffic
i)  What are barbiturates?
i)  Explain Mandelin Test.
IV)  What are microcrystal techniques?
v) Givethe origin and sources of cannabis.

[5830]-316
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b) A sampleof drugwasanayzed by TL C with distancetravelled by solvent
was 17.4 cm. The Amobarbital, Pentobarbital and Phenobarbital shows
R, values of 0.226, 0.729 and 0.855 respectively. Calculate the distance

travelled by each barbiturate in the sample. [3]
Q6) @ Attemptthefollowing: [6]
Write a note on the products of Catha edulis.

i)  What are benzodiazepines? Write the structures of most commonly
abused benzodiazepines.
b) 1) Writeanoteon TLC of LSD. [3]
ii)  Discussthe GC-MSidentification of Heroin. [3]
Q7) @ Attemptthefollowing: [6]
I)  Describe the presumptive tests for amphetamines.
i)  Explain the quantification of cocaine by UV-spectroscopy.
b) 1) ExplaintheHPLC analysisof mescaline. [3]
i)  Explainthe extraction of LSD prior to analysis. [3]
Q8) @ Attemptthefollowing: [6]
1)  Explaintheidentification of cannabis by GC-MS.
i)  Discussthe manufacturing of diamorphine.
b) 1) Discusstheanalysisof amphetaminesby TLC. [3]
i)  If theconcentration of cocainein thereference standard is50 mg/ml,
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peak height of cocaine in the sample and reference standard is 60
min and 70 min respectively. Calcul ate the concentration of cocaine
inthe given sample. [3]
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M.Sc. - |l (Semester - V)
PHYSICAL CHEMISTRY

CCTP-10,CHP-410: Molecular Sructureand Spectroscopy

(2019 Pattern) (Credit - 4)

Time: 3Hoursg]

I nstructions to the candidates:

1)

3)
4)

5)

6)

9)

10)
1)
12)
13)

[Max. Marks: 70

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

2) Questions 1 and 5 are compulsory.

3) Answer any 2 questions out of Q2, Q3 and Q4 and any 2 questions out of Q6,

Q7 and Q8.

4)  Figures to the right side indicate full marks.
5) Use of logarithmic table, calculator is allowed.
6) Neat diagrams must be drawn wherever necessary.

Physico - Chemical Constants

Avogadro Number
Boltzmann Constant

Planck Constant
Electronic Charge

lev

Gas Constant

Faraday Constant
Speed of light

1 cd

1amu
Bohr Magneton
Nuclear Magneton

Mass of an electron

N
k

h

=]

=

[¢)

6.023 x 102 mol—

1.38 x 107*° erg K™ molecule™
1.38 x 102 J K-* molecule™
6.626 x 10° erg s
6.626 x 10> Js
4.803 x 10 esu
1.602 x 10°C
23.06 k cal mol=
1.602 x 10*? erg
1.602 x 10°J
8065.5 cm™
8.314 x 107 erg K mol~
8.314 JK*mol™
1.987 cal K= mol=
96487 C equivalent™
2.997 x 10° cm st
2997 x 1® m s?

4.187 x 10" erg
4.187 J

1.673 x 102" kg
—9.274 x 10# J T
5051 x 10% JT+

9.11 x 10 kg
PT.O.



SECTION - |

Q1) & Solveany four of thefollowing: [8]
1)  Define chemical shift in NMR spectroscopy.
i)  What is spin coupling?
i)  What is Kramer’s degeneracy?
Iv) Explain Principle of ESR.
v) What is quadrupole moment?
b) Compare the number of linesin esr of radicals. - XH, and - XD,

[+ Xspin stateis 5/2]. [3]

Q2) @ Attemptthefollowing: [6]
1)  Explainthe concept of electric field gradient.
i)  Explainthefactorsaffecting g-value.
b) Attemptthefollowing:
)  Definetheterm spin Hamiltonian in esr spectroscopy. [3]

i)  Explain the term quadrupole coupling constant. [3]

Q3) @ Explaintheinstrumentationinvolved in high resolution nmr spectroscopy.

[6]
b) Attemptthefollowing:

)  Write a note on *3C spectroscopy? [3]
i)  Explain the term with respect to nmr spectroscopy. [3]
1) Shidding.
2) Deshidding.

3) Coupling constant.
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Q4) g
b)

Q5) 8

b)

Q6) &)

b)

Discuss the advantages of FT-NMR. [6]
Attempt thefollowing :
1)  Explain the term spin density with respect to esr spectroscopy.[3]

i) Calculate the Frequency Separation of nuclear spin state in 3C
nucleus with Magnetic Field 14.4T. The magnetogyric ratio is

6.73 x 10" T1S? (I = Y2 for BC). [3]
SECTION-11
Solve any four of thefollowing : [8]

)  Stateand explain Wierl equation.
i)  Explaintheterm paramagnetic susceptibility.

i) Which reflection can not be observe for a primitive cubic lattice
and why?

Iv) Stateand explain Curielaw.
v) Explainthetermsnuclear and magnetic scattering.

Calculate the typical wavelength of neutron that have reached thermal
equilibrium with their surrounding at 373k. (Given mass of neutron =
1.675 x 10" kQ). [3]

Answer thefollowing: [6]
1)  Explainthe Faraday method of measuring magnetic susceptibility.

i)  Describe the phase problem in XRD and explain how it may be
overcome.

Answer thefollowing: [6]

1)  How eectron diffraction method isused for el ucidation of structure
of ssimple gas phase molecule?

i)  Calculate the molar susceptibility of benzene given that its volume
susceptibility is—7.2 x 10~ and its density 0.879 gcm at 25°C.
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Q7) 8

b)

Q8) 8

b)

Answer thefollowing : [6]

)  Explain neutron diffraction analysis method for a elucidation of
structure of magnetically order unit cell with suitable example.

i)  What is mean by systematic absence? How do they arise for Body
Centre Cubic Unit Cell?

Answer thefollowing: [6]
)  Explainlow energy electron diffraction technique.

i)  ExplainthetermsFerro, Ferri and Antiferromagnetism.

Answer thefollowing: [6]

)  Explain, how X-ray diffraction can be used to determinethe absolute
configuration of molecule?

i)  Write anote on elastic scattering of neutron.
Answer thefollowing: [6]
1)  How scattering intensity isrelated to scattering angle?

i)  Calculate Structural Factor F(hkl) for the Face-Centred Cubic (FCC)
|attice and there from determine which reflection would be absent
from diffraction pattern.

T &7 <97
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[5830]-402
M.Sc. - 1
PHYSICAL CHEMISTRY
CCTP-11,CHP-411: SurfaceChemistry and Electrochemistry
(2019 Pattern) (Semester - 1V) (New) (4 Credits)

Time: 3Hourg| [Max. Marks: 70
I nstructions to the candidates:

1) Answer to the two sections should be written in separate answer books.

2) Questions 1 and 5 are compulsory.

3) Answer any 2 questions out of Q2, Q3 and Q4 and any 2 quetions out of Q6,

Q7 and Q8.

4)  Figures to the right side indicate full marks.

5) Use of logarithmic table, calculator is allowed.

6) Neat diagrams must be drawn wherever necessary.

Physico - Chemical Constants
1) Avogadro Number N = 6.023 x 10 mol™'
2) Boltzmann Constant k =1.38x 10" erg K molecule™!
= 1.38 x 102 J K molecule™!

3) Planck Constant h = 6.626 x 10 erg s
= 6.626 x 103*J s
4)  Electronic Charge e = 4.803 x10'"esu
= 1.602 x 10°°C
5) leV = 23.06 k cal mol™
= 1.602 x 10 "? erg
= 1.602 x 107]
= 8065.5 cm™
6) Gas Constant R = 8.314 x 10" erg K™' mol™!
= 8.314 J K mol™
= 1.987 cal K mol™
7) Faraday Constant = 96487 C equivalent™!
8) Speed of light c = 2997 x 10" cm s
= 2997 x 10  m s™*
9) 1cal = 4.187 x 107 erg
= 4.187]
10) 1amu = 1.673 x 10" kg
11) Bohr Magneton B, = 9274 x10*J T
12) Nuclear Magneton B, = 5.051 x10* J T
13) Mass of an electron m_ = 9.11 x 103! kg

P.T.O.



Ql) a)

b)

Q2) a)

b)

Q3) a)
b)

SECTION - | [35]
Surface Chemistry

Solve any four : [8]
1)  What is differential heat of adsorption?

i)  Write the relationship between adsorption and surface tension and
define the terms in it.

i)  Give the assumptions of polarization theory for multilayer adsorption.
iv) What is hysteresis of adsorption?

v)  What is wetting phenomenon?

Solve the following : [3]

The adsorption of a gas is described by Langmuir isotherm with
K =0.85 kPa™ at 25°C. Find the pressure at which surface coverage is
95%.

Answer the following : [6]
i)  Describe the assumptions of B.E.T. theory for multilayer adsorption.

i) Describe mercury porosity meter method of determination of pore
size.

Answer the following : [6]

1)  Describe the tracer method for verification of Gibbs adsorption
equation.

1)) Describe with neat labelled diagram, the volumetric method of
measurement of adsorption.

Derive the equation for isosteric heat of adsorption. [6]
Answer the following : [6]
1)  Discuss Forth Flotation technique.

i)  Explain the mechanism of chemisorption of transition metal.
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Q4) a)
b)

Q5) a)

b)

Derive and explain Gibb’s adsorption equation. [6]
Answer the following : [6]
1)  Explain isothermal method for measurement of heat of adsorption.

i) The adsorption of butane vapour on a catalyst have been studied
and following results are obtained.

P | 56.39 89.47 156.61 | 187.46
V| 17.09 20.62 26.09 28.30

Calculate the value of area of cross section by B.E.T.

Given: P,=774.4 mmHg

o2
c =446 A

weight of catalyst = 1.876 gm

SECTION - I [35]

Electrochemistry

Attempt any four of the following : (8]
1)  Write Nernst equation and explain the terms in it.

1)  What is diffusion? Explain with suitable example.

i) What are fuel cells?

iv) Whatis liquid junction potential? How it is nullified?

v)  Write Butler - Volmer equation & explain the terms in it.

Calculate the emf of the cell at 25°C. [3]

© ColCo* (a,=0.01) || Ni*"(a,=0.001) | Ni &

Given E. .., =—0257V,E° ,., =—0.280V
v Ni K\I Co 40

1
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Q6) a) Answer the following : [6]
)  Discuss the limitations of Debye- Hiickel theory.
i)  Write a note on Tafel plot.
b) Solve the following : [6]

1)  Derive an equation showing the relation between emf of cell and
enthalpy.

i) In an experiment, where Pt, HCIH" electrode is involved, the
following data was obtained.

n(mV) 50 100 150 200 250

i(mA,,) 266 | 891 | 299 | 100 335

Calculate io.

Q7) a) Answer the following : [6]

1)  Derive an expression showing relation between absolute and
conventional mobilities.

1)  Whatis Zeta Potential?
b) Solve the following : [6]

1)  Calculate the solubility product of silver iodide from the following
cell.

©Ag|Agl, |0.5MKI | 0.05M AgNO,|Ag ©
E_, =0.783V.
i)  Calculate the potential of given fuel cell having reaction

C,H,  +80,==5C0,,, +6H,0

2(9) 2(g) O]
The standard free energies of formation are — 8.2, —237.2 and

—394.2 kJ/Mol for pentane, H,0, and CO,,, respectively.
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Q8) a) Answer the following : [6]
1)  What are the types of electrochemical cells?
i)  Whatis electrical double layer?
b) Solve the following : [6]
1)  Discuss lithium batteries in detail.

i)  Calculate the electrical work done from the following data

E_,=1.15V,n=3.
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[5830] - 403
M .Sc.
PHYSICAL CHEMISTRY

CHP - 412 (A) : Material Chemistry and Catalysis
(2019 Pattern) (Semester - 1V)

Time: 3Hoursg|

I nstructions to the candidates :

1)

3)
4)
5)

6)

9)
10)

12)
13)

[Max. Marks: 70

1) Answer to the Two sections should be written in Separate answer books.
2) Questions1 and 5 are Compulsory.
3) Answer any 2 questions out of Q2, Q3 and Q4 and any 2 questions out of Q6, Q7

and Q8.

4) Figuresto the Right Side indicate Full marks.
5) Use of logarithmic table, calculator is Allowed.
6) Neat diagrams must be drawn Wherever necessary

Physico - Chemical Constants

Avogadro Number
Boltzmann Constant

Planck Constant
Electronic Charge

leVv

Gas Constant

Faraday Constant
Speed of light

1ca

1amu

Bohr Magneton
Nuclear Magneton
Mass of an electron

N
k

h

o

6.023 x 102 mol~
1.38 x 107® erg K molecule™
1.38 x 102 J K-t molecule™
6.626 x 10 erg s

6.626 x 10* Js

4.803 x 10°esu

1.602 x 10°C

23.06 k cal mol

1.602 x 102 erg

1.602 x 101°]

8065.5 cm™

8.314 x 10’ erg K mol~
8.314 JKmol

1.987 cal K mol
96487 C equivaent™
2.997 x 10 cm st
2.997 x 108 m s

4.187 x 10" erg

4187 J

1.673 x 10?7’ kg

9274 x 10 J T
5051 x 107 J T+

9.11 x 10 kg

PT.O.



Ql) g

b)

Q2) &)

b)

Q3) 8
b)

Q4) g
b)

SECTION - |

Answer any four of thefollowing : [8]
)  What istransistors? Give its two applications.

i)  Draw the schematic cross sectional diagram of Rf-Sputtering system.
i)  What are characteristics of 1-2-3 national ?

Iv)  What islow critical temperature super conductors?

v) Definetheterm MOCVD.

Explain the term photolithography using suitable diagram. [3]

Answer thefollowing. [6]
i)  Describelow dimensional quantum structures of 1V-V compounds.
i)  Explain threetypes of capacitor on the basis of dieletric material.
Answer thefollowing. [6]
)  Whatisrectifier? Explain half-waverectifier.

i)  What are optical photon modes in solids?

Explainin detall reactive sputtering. Giveits consequences. [6]
Answer thefollowing. [6]
1)  Discuss N-P-N transitor

i)  How do perovskites account for defects in crystals.

Explain sol-gel method for preparation of thin film. [6]
Answer thefollowing [6]

1) Draw and explain schematic cross sectional diagram of the DC-
Sputtering system.

i)  What arethe applications of LB films.
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Q5) 8

b)

Q6) a)

b)

Q7) 8
b)

Q8) 8
b)

SECTION - 11

Answer any four of the following. [8]
1)  Explaintheterm calcination

ii) Definecatalytic selectivity.

i)  Explaintheterm active sitesand inhibition

Iv) Define site and support.

v)  Writethe stepsinvolved in Langmuir - Hishelwood mechanism.
Describe in detail the process of catalytic poisoning. [3]

Answer thefollowing. [6]
1)  Writeanote on enzyme catalysis

i)  What arethe characteristics of catalytic reactions.

Answer thefollowing. [6]
I)  Describe the XPS method to determine solid particle size.

i)  Discuss the hydrolysis and vapour deposition method of catalyst

preparation.
Explain adsorption theory of catalysis. [6]
Answer thefollowing. [6]
1)  What are the VOC's? How are various catalysts used to remove
them?

i)  Discuss precipitation method of preparation of catalyst.

Explain the meachanism of photocatalysis in semiconductor. [6]
Answer thefollowing. [6]
I)  How issurface area of a powderd solid measured?

i)  Explain FTIR method to determine solid particle size.

Q000
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I nstructions to the candidates :

[5830] - 403
M.Sc.
PHYSICAL CHEMISTRY
CHP - 412 (B) Biophysical Chemistry and Special Topicsin
Nuclear and Radiation Chemistry
(2019 Pattern) (Semester - 1V)

[Max. Marks: 70

1) Answer to the Two sections should be written in Separate answer books.
2) Questions1 and 5 are Compulsory.
3) Answer any 2 questions out of Q2, Q3 and Q4 and any 2 questions out of Q6, Q7

and Q8.

4) Figuresto the Right Side indicate Full marks.
5) Use of logarithmic table, calculator is Allowed.
6) Neat diagrams must be drawn Wherever necessary

Physico - Chemical Constants

1) Avogadro Number
2) Boltzmann Constant

3) Planck Constant
4) Electronic Charge
5 1leV

6) Gas Constant

7) Faraday Constant
8) Speed of light

9 lcd

10) l1amu

11) Bohr Magneton

12) Nuclear Magneton
13) Mass of an electron

[5830] - 403

N
k

h

O T

6.023 x 102 mol~
1.38 x 107*° erg K molecule™
1.38 x 1022 JK-* molecule™
6.626 x 10° erg s

6.626 x 10 Js

4803 x 10%esu

1.602 x 10°C

23.06 k cal mol=

1.602 x 10*? erg

1.602 x 1071°J

8065.5 cm™

8.314 x 107 erg K mol~
8.314 JKtmol—

1.987 cal K mol
96487 C equivalent™
2.997 x 10*° cm s
2.997 x 108 m s

4.187 x 10" erg

4.187J

1.673 x 10%'kg

0274 x 10 JT*
5.051 x 1027 J T

9.11 x 103 kg



Q1) a

b)

Q2) g

b)

Q3) g
b)

Q4) 8
b)

SECTION - |

Solve any four of thefollowing : [8]
)  Explain active and passive transport.

i)  Explainfunction of cell membrane.

i)  Application of Biopolymers.

Iv)  Explain hydrophobicinteraction.

v) Biological importance of Nucleic acid.

Derive mechalis menten equation for enzyme catalysis. [3]

Attempt thefollowing. [6]
i)  Explain problem of protein folding.

i)  Explain hydrolysisof ATP

Attempt thefollowing.

1)  Discussthe a-helix and - plated sheet structure of polypeptide.[3]

ii) Calculate Rrmsand Rg for alinear polymeric chain containing 350

monomeric unit each being 45A° long. [3]
Explainthelight seattering method. [6]
Attempt thefollowing.

)  Explaindiffusion method [3]
i)  Explainany onediffraction method. [3]
Define acid & Base. Derive Handerson Hessel bal ch equation. [6]
Attempt thefollowing. [6]

1)  Explaintheterma) Diaysisb) Isotonic solution ¢) Hypertonic solution
i) A polymer sample contain equal number of moleculewith molecular
weight 20,000 and 25,000 calculate Mn and Mw .
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SECTION - 11

Q5) @ Solveany four of thefollowing: [8]
1)  Explainterm germinate recombination.
i)  What are the advantages of radiometric titraction method.
i)  Definetheterm radiopharmaceutical and nuclear pharmacy.
Iv)  What isadvantages of using radical scavenging technique.
v) Explainterm elestic scattering and in el astic scattering.
b) Calculate geometric cross-section of 125sn. [3]

Q6) @ Attempt thefollowing. [6]
I)  Writeanoteon pulseradiolysis.
i)  Describein detailsvariousmethod for disposal of low & intermediate

level waste.
b) Attemptthefollowing. [6]
I)  Writeanote on premordial nucleo synthesis.

14 4 17 1
i) Evaluateavauefor reaction 5 N +2He—> g @) +1H

4 14
Given 2He =4.00387 amu . N =14.00753 amu

17 1
3 O =17.00450 1H =1.00814 amu

Q7) @ Discussthe chemistry of recoil atoms. [6]
b) Attemptthefollowing: [6]
I)  Givean account on thermonuclear reaction.

i) Caculateresolvingtimeif the systemin microsecond fromfollowing
data.

Sample A B C
Count rate 2500 1600 5500
For 2 For 3 For 5
min min min
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Q8) @ Giveabrief account on stellar evolution. [6]
b) Attemptthefollowing: [6]
1)  Write anote on types of radioactive Waste.
ii) Evauate Q valuefor reaction.

[ —

7. 4 4
Li+ H— _He+ _He
3 2 2

~N P

Given Li=7.01822amu

w

H=1.00814 amu

He = 4.00387 amu

N DR e

0]0]0]0
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[5830]-404
M .Sc.
INORGANIC CHEMISTRY

CHI 430 : Heterogeneous Catalysis and Its Applications

(2019 Pattern) (CBCS) (Semester - 1V)

Time: 3Hoursg| [Max. Marks: 70
| nstructions to the candidates:

Ql) a

b)

Q2) &)

b)

1) All questionsarecompulsory.

2) Neat diagrams must be drawn wherever necessary.

3) Figurestotheright indicate full marks.

4) Useof logarithmic table and calculator are allowed.

5)  Answerstothetwo sectionsshould bewritten in separate answer books.

SECTION - |
Answer thefollowing. [8]

1)  What are the important properties of heterogeneous catalysts.

i)  Describe hydrothermal synthesisof zeolite.

i)  What is chemical reactor? List out different types of reactors.

IV)  What do you mean by forming of catalyst? What are the advantages

of formed catalyst?
Givethe classification of heterogeneous catalyst. [3]
Answer Any one of thefollowing. [6]

I)  Givean account of factorsinfluencing on zeolite synthesis.

i) Give an account of temperatures programmed techniques for
characterisation of heterogeneous catalysts.

Answer any two of thefollowing. [6]
I)  Discussin brief various processes of catalyst deactivation.

i)  Discuss in brief about the position of extra framework speciesin
zeolitestructure.

i)  Discussin brief about nomenclature of zeolites.

PT.O.



Q3) g

b)

Q4) &)

b)

Q5) 8

b)

Answer any one of thefollowing. [6]

)  Givean account of methods for heterogenisation of homogeneous
transition metal complexes.

i)  What ischemical reactor? Explain construction, working meritsand
demerits of fixed bed reactor.

Write anote on : (Any two) [6]
)  MEL typeof zeolite framework structure

i)  Langmuir Adsorption | sotherm.

i)  Metal support interactions.

SECTION - 11

Answer thefollowing. [8]

1)  What do you mean by Gas phase reaction? Explain with respect to
Fischer- tropsch reaction.

i)  WhatisFriede. Craft akylation? Explain with example.
i)  How kaoliniteclay isformed?
IV)  What are the advantages of photocatalyst over existing method.

Discussin short on oxidation of alcohol using heterogeneous catalyst.[ 3]

Answer any one of thefollowing. [6]

1)  What do you mean by shape selective catalysis? Discuss the use of
zeolite as shape selective catalyst.

i)  Describetherole of HPA asagreen catalyst for biomas conversion
to useful products.

Answer any two of thefollowing. [6]
i)  Discussin brief use of MCM - 41 as acatalyst.

i)  Discussin brief the factors affecting electrocatalysis.

i) Why Raney-Ni catalyst is used in hydrogenation of hydrocarbons?

[5830]-404 2



Q6) @ Answer any one of thefollowing. [6]

1)  Semiconducting oxides are very good photo catalyst. Explain with
the help of TiO.,.

i)  Givean account of useof heterogeneous catalysisin pollution control.
b) Writeanoteon: (Any two) [6]

)  Catayticreformingusing zeolite

i) MCM-4lasacatalyst

i)  Water - Gas - shift reaction.

Q000
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[5830]-405
M.Sc. - |1
INORGANIC CHEMISTRY

CHI - 431 : Inorganic Nanomaterials : Properties,

Applications and Toxicity
(2019 Pattern) (Semester - 1V) (CCTP - 11)

Time: 3Hoursg| [Max. Marks: 70
I nstructions to the candidates:

1)
2)
3)
4)
5)

Ql) g

b)

All questions are compulsory.

Neat diagrams must be drawn wherever necessary.

Figures to the right indicate full marks.

Use of logarithmic table and calculator are allowed.

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

SECTION - |

(Nano-Structural Materials and its Applications)

Answer thefollowing. [8]
1)  What isnanotechnology?

i)  What is meant by carbon nanotube?

i)  Givethe propertiesof natural nanoparticles.

Iv)  What is quantum dot?

Explainthefollowing size dependent properties of nanomaterials.  [3]
)  Méting point

i)  Colour

P.T.O.



Q2) & Answer Any One of thefollowing. [6]
)  Explain the applications of carbon nanotubes.
ii) Explainindetail thermal propertiesof nanoparticles.
b) Answer Any Two of the following. [6]
1)  What isnanocomposite? Explain single particle nanomaterials.
i)  Explaintheoptical propertiesof nanomaterials.

i) Write short note on polymer nanotechnology.

Q3) @& Answer Any One of thefollowing. [6]
1)  Explaintheelectronic properties of nanomaterials.
i)  Explain any one method for synthesis of carbon nanotubes.
b) Answer Any Two of the following. [6]
1)  Explainthe Dry nanotechnology with suitable example.
ii)  Explainindetail nanophotonics.
i)  Explainthe MWCNTSs.

SECTION - 11

(Nanotoxicology and Biosafety)

Q4) @& Answerthefollowing. [8]
)  Define nanoetymol ogy.
i)  How can you reduce the toxicity of nanoparticles.
i) What isbiodistribution of nanomaterials.
Iv)  What isepidemiology?

b) Explainthefollowing propertiesof that affecting the nanotoxicology. [ 3]

) Size
i)  Oxidation stress assay.
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Q5) @ Answer Any Oneof thefollowing: [6]
1)  Explainthe bio-mimatic technology.
i)  Explainthe challenges of nanotoxicology.
b) Answer Any Two of the following. [6]
1)  Explainthe nanoparticle degradability and itsdisposal.
i)  Explain the mechanism of nanotoxicity on cell.

i) Explain toxic effect of gold nanoparticles.

Q6) @ Answer Any Oneof thefollowing. [6]

)  Explain the mechanism of toxicity related to oxidative stress and
cytotoxicity of nanoparticles.

i) Explain any two physico-chemical properties affecting the
nanotoxicity.

b) Answer Any Two of the following. [6]

)  Explaininvivo toxicity assessment of nanoparticle with the help of
suitableexample.

i)  What is meant by invitro toxicity? Explain the apoptosi s assay.

i)  Explain the epidemiological evidences of nanotoxicology.
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[5830] - 406
M.Sc. (Part - 1)
INORGANIC CHEMISTRY
CBOP -4 (T) CHI - 432 - A) Material Science
(2019 Pattern) (Semester - 1V) (4 Credits)

Time: 3Hourg| [Max. Marks: 70
Instructions to the candidates :

1) All questions are compulsory.

2) Figuresto right indicate full marks.

3) Use of logarithm table and calculator is allowed.
4) Answer to the two sections should be written in separate answer books.

SECTION - |
(Crystal defects, Magnetic and Superconducting Materials)

Q1) A) Attemptthefollowing: [8]
1)  What isplane defect? Explainitstypes.
i) Define:
a Doman b) Anti ferromagnetic Materials.

i)  What are spinels? Explain their types.
Iv) Explain the classification of superconductors.

B) Draw the structure of BCC Crystal structure and calculate the no. of
atoms per unit cell in BCC structure. [3]

Q2) A) Attempt any One of thefollowing: [6]
1)  Whatisdiffusion? Explain different types of diffusionin solids.
i)  What isHysteresisloop? Explain different typesof hysteresisloop.
Define Retentivity and ferrites.

PT.O.



B) Attempt any Two of the follwoing: [6]
)  Define:
a) Superconductivity b) Garnetferrites
c) Intermetallic Superconductors
i)  Write anote on Meissner effect.
i)  WhatisKirkendall effect?

Q3) A) Attempt any One of thefollowing: [6]
) Derivetheexpression x = _°
T-6

ii)  Thesaturation magnetisation of FCCironis1700 KA/m?. Calculate
the net magnetic moment per iron atom in FCC Crystal if lattice
parameter is2.87 °A & 1 BM = 9.273x10* A/m?.

B) Attempt any Two of thefollowing: [6]
1)  Write anote on Perovskite.
i)  What isdifference between normal and inverse spinels?

i) "Effect of temperature on magnetic susceptibility value of
paramagnetic materials'. Explain.

SECTION - 11

(Ceramics, Composite, Cementitious and Biomaterials)

Q4) A) Attempt thefollowing : [8]
1)  What are pyroel ectric material s? Explain with example.
i)  What are cementitious materials? Give examples.
i)  Explain metalic materias?
iv) Define: a Gd b) Set accelerators
B) What is phosphate cement? Explain with its propertiesand uses?  [3]
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5) A) Attempt any One of thefollowing : [6]

)  What are composite materials? Explain concrete with its types,
composition, properties and applications.

i)  What are biomaterials? Givethe classification of Biomaterials.

B) Attempt any Two of thefollowing: [6]
)  Giveapplicationsof ceramic materials.
i)  What isLaminar and filled composites?

i)  Write anote on special concrete.

Q6) A) Attempt thefollowing (any One) : [6]

)  What is wood? What are different parts of wood? Explain with
function of each parts.

i)  What is cement? Explain different types of portland cement. Give
itsapplications.

B) Attempt any Two of thefollowing: [6]
)  What arethedifferent characteristics of Biomaterials?

i)  Givefull form of

8 C,S
b) LLDPE
c) CMC

i)  Find the percentage moisture content of the wood sample from the
followinginformation. Net weight =215gm & Dry weight is=200gm.
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[5830] - 406
M.Sc. (Part - 11)
INORGANIC CHEMISTRY

CBOP - 4 (T) CHI - 432 - B) Inorganic Chemistry

Applicationsin Industry
(2019 Pattern) (Semester - 1V)

Time: 3Hourg| [Max. Marks: 70
I nstructions to the candidates :

1
2)
3)
4)
5

Q1) A)

B)

Q2) A)

All questions are compulsory.

Figuresto the right indicate full marks.

Neat diagrams must be drawn wherever necessary.

Answers to the two sections should be written in separate answer books.
Use of logarithmic table/calculator is allowed.

SECTION - |
| norganic Chemistry Applicationsin Industry

Answer thefollowing: [8]
1)  Discuss the manufacturing process of acetylene gas.

ii)  Defineanodicinhibitor. What is corrosion inhibitor?

iif)  How can SO, emission can be controlled?

IvV)  Why ischemical safety important?

Attempt thefollowing: [3]

)  What is electrodeposition process? Give its principle and working
process.

Attempt any One of thefollowing : [6]

1)  Explain about green chemistry in day to day life.

i)  What is chemical propellant? What is the difference between
explosive and propellant? What types of explosiveis a propellant?



B)

Q3) A)

B)

Q4) A)

B)

Attempt any Two of the following: [6]

1)  What arethe effects of industrial gases? What are the major causes
of industrial pollution?

i)  What are semi conductors? Discuss electrodeposition of
semiconductors.

i)  What are chemical explosives? Where should explosive be stored?
What are the types of explosive?

Attempt any One of thefollowing : [6]

)  Define corrosion. What are the factors that affect the rate of
corrosion? Explain anioninhibitor propertiesin neutral electrolytes.

i)  What arethe safety measuresfollowed in chemical industry?Which
rules are followed for hazard control to improve plant safety.

Write note on (any Two) : [6]
i)  Corrosion inhibitors for paint coating.
i)  Electrodeposition of chromium.

i)  Green chemistry in sustainable devel opment.

SECTION - Il
[norganic Chemistry Applications in Environment

Answer thefollowing: [8]
)  Explainindetail sheardizing and tinning process.

i)  Explaintheworking of tricklingfilter.

i)  How oil and grease removal takes place from waste water?

IvV)  What is the effect of suspended solids and sediments on aquatic
life?

Attempt thefollowing : [3]

1)  Mention different disinfection processes useful for purification of
water. Explain two methodsin detail .
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Q5) A) Attempt any One of thefollowing: [6]
1)  Explain production of biomass, biofuels and biodiesel.

i)  Draw aschematic diagram of polymer electrolyte membrane (PEM)
fuel cell. Show overal reaction. Why isthe PEM often offer reffered
to as a"Proton exchange membrane" fuel cell?

B) Attempt any Two of thefollowing: [6]

I)  Describe how nitrogen can be removed from the waste water by
biological treatment.

i)  Nametheinstrumental method for the determination of metal. Such
as Hg, Cd, As and Pb. Explain cold-vapour atomic absorption
method for the determination of Hg from polluted water.

i) List the five provisions of the clean water Act (CWA). which of
these are considered to be the most important?

Q6) A) Attempt any One of thefollowing: [6]

)  What are the oxygen consuming waste? Name typical sources.
Describe how to do BOD test on awater sample. How do you treat
water that contains pathogens?

i)  Explain how the detergent and pesticides are responsible for water
pollution. Compare aerobic treatment process with an anerobic
treatment process.

B) Write note on (any Two) [6]
)  Wind power.
i)  Solar thermal power.
i)  High strength waste.
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[5830]-407
M.Sc. (ORGANIC CHEMISTRY)
CHO-450 : Chemistry of Natural Products
(2019 Pattern) (Semester - 1V)

Time: 3Hourg| [Max. Marks: 70
I nstructions to the candidates:

1) Question 1 and 5 are compulsory and carry 11 marks each.

2) Attempt any two questions from 2 to 4 and two questions from 6 to 8.

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

4)  Figures to the right indicate full marks.

SECTION - |

Q1) & Solveany four of thefollowing: [8]
1)  Writetheretrosynthesis of longifolene by E.J. Corey approach.
i)  Writetherole of following reagentsin the synthesis.
a DBU, THF
b) nBuSnH
i)  How will you prepare wieland miescher ketone from resorcinol ?
IV)  Write anote on Stark-Zhao ol efination.

v)  Why the attempts of the synthesis of longifolene given by KuO &
Money from the following precursor (A) werefailed?

=

®

PT.O.



b)  Write the correct sequence of reagents for the following conversion.[3]

(o]
) LDA, THF, —78°C/CH,]| i) RuOQ, 107,
i) PTSA iv) ZnBr,, NaBH,CN
v) LAH,H* vi) CH,Li/SOCI,
Q2) Predict the products (Any 4) : [12]
a)
Ts
b)
c) &
_o "
. PheH,0 €<,
) coci ij A ») P-;-:{A.'ne. R
Q + @ i) 1y
b,
AT (0, Me Ev, AMC pBrHaNCO
€) o A >
e — = T™™2e 272
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Q3) @ Writethemissing reagent and intermediatefor the following conversion.

Give mechanism for the same (any 2) : [8]
Me e
A e
e UAO TFA
4 THF: H.0
Q—Q"-'ﬂﬂ —_— %"wma > 2
|) (o] oy Opma e c

i)
i)
| o (Boc),0,DMAP D2 o
W o — B ")
e Serm W 9 B e
HO> Roc @

b) Write the steps involved during the construction of tricyclic core from

(R)—(+) citronellal in the synthesis of Hirsutellone - B. [4]
Q4) Outlinethe stepsinvolved in the following synthetic sequence. [12]
Shce
7\
) oM come - *
a) E A """___-9__ . 3
me " “ e b .
M< Me
2 9
b) \ oM. : Ribisin B
9 opPme

e

[5830]-407 3

Me



SECTION - 11

Q5) @ Solveany 4 of thefollowing : [8]
I)  Draw the structure of originally assigned vannusal - B with correct
stereochemistry.
i)  Write a note on Grieco elimination with reference to asymmetric
total synthesis of Pinnaic acid.
i) Write the correct full form and use of the following.
a TPAP b) LIDBB
Iv)  Which isthe key cyclisation step involved in the asymmetric total
synthesis of pinnaic acid?
v)  Which'H NMR coupling constantswere exhibited by both originaly
assigned structure and natural vannusal B?
b) Why tri-SEM protection was used in the total synthesis of (A) i.e. C,,
epimer of originally assigned structure? [3]
Q6) @ Predict the products (any 3) : [9]
OWO
) = Wa, PACOHDL)C
CBLHN'% TwHE g Z
TBD”CL/-\'..
i) eoe <, SwI, NmPA .
> . :
é@* THF , 25 C
. o L =t
" i
— ou ,)?(:j:goflg m_; >
iV) " 7 DNaM, Cbze), THF
e
b) WhatisMartin'ssulfurane? Explainitsrolewith mechanism. [3]

[5830]-407
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Q7) Write correct reagents and steps involved in the following conversion (any 3) :

[12]
a)
b)
C)
d)
Q8) Answer thefollowing: [12]

d How the degradation of Pinnaic acid was helpful in determining
configuration at C-177?

b) Writedown theretrosynthesisof originally assigned vannusal B.

c) Writein detail about the two biosynthetic hypotheses proposed initialy
for VannusalsA & B.

L 2 4

[5830]-407 5
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[5830]-408
M.Sc. (Part - 11)
ORGANIC CHEMISTRY

(CHO-451) : Organomettallic Reagents in Organic Synthesis

(2019 Pattern) (Semester - 1V)

Time: 3Hourg| [Max. Marks: 70
| nstructions to the candidates:

1)
2)
3)

4)

Q1) A)

B)

Q2) A)

Answers to the two sections should be written in separate books.
Question Nos. 1 & 5 are compulsory and carry 11 marks each.

Write any 2 questions from Q.2 to Q.4 from section | and 2 questions from
Q.6 to Q.8 from section 1.

Figures to the right side indicate full marks.

SECTION - |

Explainthefollowing (any four) [8]
1)  Role of cuprousiodidein coupling reactions.

i)  InBanford-stevens ol efination, stereosel ective product is obtained
with changein solvent polarity.

i) Stabilized and non stabilized ylidesin wittig reaction.
iv) Use of PdCI, in Oxo process.

v) Chlorobenzene resist to undergo Heck reaction.

Discuss Hiyama Coupling reaction with mechanism. [3]

Predict the product for following reactions. [6]

) ,/,\I/I‘“E Dr-el ) THE g
2.) f-:"'\gf Pdc"?_! '
(<% , 4

PT.O.



f

i) 2. LrN;\'ZhBr -3-__4—3—1 P (dba)s P

PPhzg A
iy & 5, ’ §—cr-en, f)né’uL, L ¢
N .
33"*’/#@
B) Answerthefollowing: [6]

)  Write Buchwald-Hartwig Amination reaction mechanismand it'stwo
examples.

i)  Suggest the mechanism for the following transformation

l/:L decPPha)g_Oa.Qsmol L) L/j[j/\cooma

C O, let™ MeOH
50 ,Ph éozPh

Q3) A) Suggest the Suitable reagents and it's mechanism for the following

conversions. [8]
) | B > [ = OFt
3
OCH, ocH, 3
Q
Br SEL _ 0
y —_ I _/. cH
Ii) (3qu3 — : l OQH3
CH3 3
B) Answerthefollowing: [4]

)  Writeamechanismfor copper catalyzed oxidation of benzyl alcohol
to benzoic acid

i)  Suggest the mechanism for the following reaction

(@) CH
T H 'TBB-Q
NaOMe MeOH

[5830]-408 2



Q4) A) Writeanoteon: [6]
1)  Suzuki Coupling reaction
i)  Ruthenium catalyzed transfer hydrogenation reaction.
B) Answerthefollowing: [6]
1)  DiscussReppe'sprocessfor carbonylation and ol efination reaction.

i)  For given following reaction, predict the product A and B with

mechanism.

By NN, By

O B-piom,r JLTJ ey p' o3 B
2 Pe(dba)
T NaOEL bMF ‘ 72
Retlux L F/ N™MP
SECTION - Il

Q5) A) Answer any four of thefollowing : [8]

) Compare the nucleophilic substitution reaction possessed by
trimethyl silyl chloride and t-butyl chloride.

i)  What isthe driving force involved in the ring opening metathesis?
Explainwith suitable example.

i) Write the characteristics of click reactions.

Iv)  What are optically active boranes? Give the use of optically active
borane in the synthesis of organic compound.

v) Discuss the isomerization of organoborane write the mechanism

involvedinit.
B) Predict the product and suggest the mechanism for the following
reaction. [3]
i
p . A
Me” ™0
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Q6) A) Suggest the mechanism for the following reactions. [6]

B)

Q7) A)

B)

il) (H3)2 N H
7 C M
Me HCHD, Acor r&a<;;># H, NMe,

Predict the product/s of the following : [6]
— A ) Pa
) - S G
CHD 2) Hp 80y
~ Qo C
0
. 3 O<O
1 A e A = B

BaHe o p M2

S
R YT

Write short notes on - [6]
1)  Ringclosing metathesis
i)  Passerini reaction

Predict the product for the following reactions. [6]
B ) nBubi
) 2) MeaSicd S 7

) CHyoCh (ALl
\)
”) E{'J/u\k A\C.QS > ?
/I DCM '
gt Me

o P
ii) C.H?)“P: SH + Q)H5NH1 + C3H7 C C3H4 + CN ) CH(OME’)Z

[5830]-408 4



Q8) A) Solvethefollowing: [6]
)  Carry out the following conversion using organoborane.

Oy, —— 0]
Ba ey 1)

e

i)  Predict the product and suggest the mechanism for the following
reaction.

ABC
CQHSC’HO + CH,=CH N DABCE ?

B) Write short notes on - [6]
)  Sharplessazide cycloaddition
i)  Disimyl borane
i)  Protection and deprotection of alcohol by trimethyl silyl chloride

A A 4

[5830]-408 5
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[5830]-409
M.Sc. -1
ORGANIC CHEMISTRY
CBOP-4: CHO-452(A) : Concept and Applicationsof Medicinal
Chemigry
(2019 Pattern) (Semester - 1V)

Time : 3 Hoursg| [Max. Marks : 70
Instructionsto the candidates :
1) Q.1 and Q.5 are compulsory and carry 11 marks each.
2) Attempt any two questions from Q2 to Q4 and two questions from Q6 to Q8.
3) Answers to the two sections should be written in separate answer books.
4) Figures to the right indicate full marks.

SECTION - |
Q1) @& Answerthefollowing. [8]
1)  Writebiological applications of folic acid.
i)  What isblood brain barrier?
i) Explain solid phase peptide synthesis.
Iv) Explain drug absorption process.
b) Draw structure of oxamniquine and explain it’s mechanism of action.[ 3]

Q2) @ Solveany two of thefollowing. [8]
1)  Write Hansch equation and explain termsinvolvedinit.
i)  Write note on proteins as biocatalysts.
i)  Explain the process of selecting drug target for drug discovery.
b) Explain modern drug discovery process. [4]

Q3) @ Solveany two of thefollowing. [8]
)  Explain drug metabolism process.
i)  Explain solution phase peptide synthesis.
i) Explain applications of peptides.
b) Explaindrug target importance in drug discovery. [4]

P.T.O.



Q4) &)

b)

Q3) 8

b)

Q6) &)

b)

Q7) &

b)

Q8) a)

b)

Solve any two of the following.

1)  Write note on functions of proteins.
i)  Write note on proton pump inhibitor.
i)  Explain pharmacodynamics of drug.
Explain drug development process.

SECTION - Il
Answer thefollowing.
)  Explain: SAR of tetracyclines.
i)  Write note on : Position coefficient.

i) What are sulphonamides? Explain their mode of action.

Iv)  What isLipinski rule of 5?

Explain SAR of penicillins and discuss their mode of action.

Solveany - 2.

)  Write SAR and mode of action of chloramphenicol.
i)  Writenoteon : Macrolides

i) Explain Type- | statins.

What is QSAR? Explain itsimportance in drug design.

Solveany - 2.

[8]

[4]

[8]

[3]

[8]

[4]

[8]

1)  Explainthe mode of action of 1) Amphotrecin-B 2) Amantadine

i)  Writenoteon : Azoles
i)  Writeis‘SAR’ ? Explainit with an example.
Write note on : Physico-chemical parametersin drug design.

Solveany - 2.
1)  What isprodrug? Explain it with example of acyclovir.
i)  Write note on : Polyenes.

i)  Explain effect of pH on solubility of acidic and basic drugs.

Discuss importance of stereochemistry in drug design.
ClOlo

[5830]-409 2
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Total No. of Questions: 8]

P345
[5830]-409
M.Sc.- 11
ORGANICCHEMISTRY
CBOP-4: CHO-452(B) : Applied Organic Chemistry
(2019 Pattern) (Semester - 1V)
Time : 3 Hoursg] [Max. Marks : 70

I nstructions to the candidates :

1) Q.1 and Q.5 are compulsory and carry 11 marks each.
2) Attempt any two questions from Q2 to Q4 and two questions from Q6 to Q8.
3) Answers to the two sections should be written in separate answer books.
4) Figures to the right indicate full marks.
SECTION -1
Q1) & Answer any three of thefollowing. [6]
1)  Explain 3D covalent organic frameworks.
i)  Write anote on chemo-luminescence.
i)  Write a note on P-Type semiconducting covalent organic
frameworks.
Iv)  Write the applications of Pd(I) and Pd(O) in covalent organic
frameworks.
b) Answer thefollowing. [9]
)  Write any two examples of photo catalyst COF.
i)  Explain the linkages between 2D polymeric network in covalent
organic frameworks.
Q2) Answer any three of the following. [12]
ad Explainthe 3D polymeric network in COF.
b) Explainthe solvothermal synthesis of COF.
c) Explaintheapplicationsof LiF/Al electrode used in OLED.
d) Describetherole of two layersin an OLED system.

3



Q3) Answer any three of thefollowing : [12]

ad  Significance of Boroxinesand Boronic estersin COF synthesis- explain
with suitable example.
b) Why organic material preferred over inorganic material for light emitting
diodes?
c) Explain the ultraviolet photoelectron spectroscopy method for
determination of the nature of the metal-organic interface.
d) Withthehelp of suitable diagram explain ambipolar semiconducting COF.
Q4) Answer any three of thefollowing : [12]
ad Explain Pt-doped hydrazone - linked COF. Discuss any two applications.
b) Describe the properties of COF.
c) Writeanote on organic electroluminescence.
d) Describethe applications of covalent organic frameworks.
SECTION - Il
Q5) @ Answer any three of thefollowing. [6]
1)  DescribeElectricfield induced switching.
i)  Describe pH-dependent switchable catalysts.
i)  Describe the Non-covalent synthetic supramolecul es.
Iv) Draw the structure of o.-cyclodextrin.
b) Answer thefollowing. [9]
)  Explaintunneling e ectroninduced switching.
i)  Describe the applications of supramolecular chemistry in organic
synthesis.
Q6) Answer any three of the following. [12]
ad Explainthe supramolecular assistanceto covalent synthesis.
b) Describethemolecular switcheson surfaceandin snglemolecular junctions.
c) Explainthesyn-anti conformational switching of pentiptycene- derived
DBB anaogues.
d) Explain‘molecular switches with suitable example.

[5830]-409 4



Q7) Answer any three of thefollowing : [12]

ad Describethe non-ionic and dipolar supramolecular interactions.

b) What are Cryptophanes? Describe the structure and applications of
Cryptophanes.

c) Draw the structure of Cavit and Host - Guest complex. Explain it's
applications.

d) Describethe properties of covalent organic frameworks.

Q8) Answer any four of thefollowing : [12]

ad Explainthestructureof Calixarene.

b) Describe the synthesis and redox properties of pentiptycene - derived
DBB analogous.

c) With the help of suitable example explain the different supramolecular
Interactions.

d) Draw the structure of Rotaxane. Explain any two applications.

€e) Explain‘Electric Field induced switching'.

PP ir
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[5830]-410
S.Y.M.Sc. (Analytical Chemistry)

CHA-490: Advanced Analytical Spectroscopic Techniques

(2019 Pattern) (Semester - 1V)

Time : 3 Hoursg] [Max. Marks : 70
Instructionsto the candidates :

1)

2)
3)
4)

Ql) &)

b)

Q.1 & Q.5 are compulsory and solve any two questions from Q.2 to Q.4 and
solve two questions from Q.6 to Q.8.

Answers to two sections should be written in separate answer books.
Figures to the right indicate full marks.
Use of logtable & calculators is allowed.

SECTION - |

Solve any four of thefollowing : [8]
1)  Givethe principle for Atomic fluorescence spectroscopy.
i)  Enlist the different sources used in AFs.
i)  How to prepared sample for microwave digestion technique?
IvV)  What isthe purpose of isotope dilution analysisin ICP-MS?
v) Draw the schematic representation of the operation of a

photomultiplier tube.
An agueous stock solution that contained 0.100 mg/ml of calcium was
prepared. Portions of the solution were added to 50 ml volumetric
flasks & diluted to the mark with distilled water. A 5.00 ml portion of a
natural - water sample was added to a 50 ml volumetric flask & diluted
to the mark with distilled water. The absorbances of the solutions were
measured. Cal culate the concentration of calcium inthe natural water.[3]

Volume of stock solution Absorbance
1.00 0.224
2.00 0.447
3.00 0.675
4.00 0.900
5.00 1.124

Diluted natural water 0.475

P.T.O.



Q2) 8

b)

Q3) 8
b)

Q4) 8

b)

Explainin detail [6]
)  Explainindetail total carbon analysers.

i)  Explainindetail any two applicationsof AAS.
Solvethefollowing: [6]
)  Enlistthedifferent application of ICP-MS. Explain any two in detail.

i) Iron(I1) ionscatalyzethe oxidation of luminol by H,O,. Theintensity
of the resulting Fluroscence has been shown to increase linearly
withiron (11) concentration from 107° to 10°m. Exactly 1.00 ml of
water was added to a2.00 ml aliquot of an unknown Fe(l11) solution.,
followed by 2.00 ml of a dilute H,0, solution & 1.00 ml of an
akalinesolution of luminol. Thechemiluminescencefromthe mixture
was integrated over a 10 s period & found to be 14.3. To a second
2.00 ml aliquot of the sample was added 1.00 ml of a3.58 x 10-°m
Fe(I1) solution followed by the same volume of H,0, & luminol.
Theintegrated intensity was 33.3. Find the concentration of Fe-(I1)

inthe sample.
Explainindetail theinstrumentation of AAS. [6]
Solvethefollowing. [6]

1)  What arethe different analysis methods for AFS.
i)  Explaindifferent typesof interferencesinAAS.

How to analysed the metal’sfrom waste water sample of |CP-M S method?
[6]

Solvethefollowing. [6]

1)  How to prepared samplefor Liquid-liquid extraction, & enzymeatic
digestion method.

i)  Guinineinal.264 gm antimalerial tablet wasdissolved in sufficient
0.10 M HCI to give 500 ml of solution. A 20.06 ml aliquot wasthen
diluted to 100.0 ml with the acid. The fluorscence intensity for the
diluted sampleat 347.5 nm provided areading of 245 on an arbitrary
scale. A standard 100 ppm quinine solution registered 125 when
measured under conditionsidentical to thosefor the diluted sample.
Calculatethe massin milligramsof quinineinthetablet.

[5830]-410 2



Q3) 8

b)

Q6) a)

b)

Q7) 8

b)

SECTION - 11

Solve any four of thefollowing. [8]
1)  DefineLuminescence.

i)  Whatissinglet state.

iii)  Draw hyperfinesplitting ESR spectrum of methyl freeradical («CH.,).

Iv) Give the equation for energy difference between two state with
M, =-"2& M_= +%for ESR transitions.

v) Give the principle of photoelectron spectroscopy.

1.1 ppm 5 ml 2n (I1) solution was extracted three times with 5 ml CCl,
containing 8-hydroxy quinoline and combined extract was diluted to 25
ml. Similar treatment is given to sample containing Zn(l1). Fluorscence
intensity for std. is 25 while sample is 20. Calculate mg of Zn(ll) in
500 ml sample solution. [3]

Answer thefollowing. [6]

1)  What is deactivation of molecules? Explain any two processes for
deactivation of molecules.

i)  Explainany two parameters affecting fluorscence.
Explainthefollowing. [6]

I)  Construction and working of electron gun in electron spectroscopy
equipment.

i)  ESR spectrum of freeradical containing multiple setsof equivalent
proton.

Discussin detail the principleof X-ray photoelectron and Auger electron
spectroscopy. [6]

Answer thefollowing. [6]

)  Write note on ESR transitions of unpaired electron in ESR
spectroscopy.

i)  What is hyperfine splitting in ESR spectroscopy? How no of lines
and their intensities are cal cul ated?

[5830]-410 3



Q8) @ With suitable diagram discuss instrumentation of electron spectrometer
for XPS/AES. [6]

b) Attemptthefollowing. [6]
1)  Write note on ‘g’ factor in ESR spectroscopy.

i) Draw ESR spectrum of ethyl free radical («CH,CH,). Why each
lineintripletissplitted in quartet?

PP P
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[5830]-411
M.Sc. (Part - I1) (Analytical chemistry)
CHA 491 : CHEMICAL METHODS OF
PHARMACEUTICAL ANALYSIS
(2019 Pattern) (Semester - 1V)
Time:3Hourg] [Max. Marks: 70
I nstructions to the candidates:
1) Question 1 and 5 are compulsory.
2) Question 2to 4 and 6 to 8 carry equal Marks.
3) Solve any two questions from 2 to 4 and two questions from 6 to 8.
4) Figures to right indicate full Marks.
5) Use of log table and calculators is allowed.
6) Answers to two section should be written on separate answer sheet.
SECTION -1
Q1) a) Solve any four from following. [8]
1) Gel
11)  Nasal Preparation.
ii1)) Define capsule. Enlist types of capsule.
iv) Oral liquid
v) Infussion
b) Solve the following. [3]
A sample of oil weighing 0.3 gm was treated with KI solution after 30
min the iodine is liberated. The liberated with 0.1M Na,S O, and it
required 8.5 ml of titrant, if blank value was 25 ml. Calculate the
iodine value of oil.
Q2) a) Explain in detail. [6]

1)  Limit test for sulphated ash.

i1) Test for particle size by microscopy.

PT.O.



b)

03) a)

b)

04) a
b)

05) a)

b)

Differentiate between the following. [6]
1)  Ointments and cream.

11) Coated tablet and uncoated tablet.

Define Ester value. Explain indetail method of estimation of ester value.

[6]
Write a note on [6]
1)  Effect of contamination in agar diffusion assay.

1)  Factors affecting on cell counter.

Explain in brief Tube essay growth inhibiting substance? [6]
Attempt the following [6]
1)  Explain disintegration test.

i1) Explain in brief zone of potency.

SECTION - 11

Solve any four from following. [8]
1)  What is medicinal product?
11)  What is related substances?
1i1) Gives typical documents requirement for marketing authorisation.

iv) Enlist common types of impurities in organic and inorganic
chemical ingredient.

v)  What is active pharmaceutical ingredient?
Solve the following. [3]

Ointment containing 2% (w/w) mupirocin calcium is to be analysed
where 2% corresponds to 20mg/gm. Calculate amount of ointment
containing 80mg of mupirocin calcium.

[5830]-411 2



Q6)

Q7)

08)

a)

b)

b)

b)

Explain in detail. [6]

1)  Whatis non-aqueous acid-base titration? Explain assay of lidocaine
by non-aqueous acid-base titration.

i1) Explain identification of mianserin hydrochloride by UV
absorption spectrophotometry.

Solve the following. [6]

1)  Explain determination of oxidizing substance in pharmaceutical
ingredient.

i)  0.0915 gm of sample of hydrocortisone (C H, O,) is dissolved
in ethanol and diluted to 100 ml. Dilute 2.0ml of the solution to
100 ml with ethanol and Measure absorbance at 241nm. The
measured absorbance is 0.798. If specific absorbance of
hydrocortisone is 440 [lcm,1%]. Calculate purity in given sample.

Explain assay of simvastatin by LC. According to USP with respect to
system suitability. Sample and standard preparation, chromato graphic
condition, procedure and equation for calculation. [6]

Attempt the following. [6]
i)  Explain assay of Fe* in ferrous fumarate tablet by titration.

11)  What is residual solvent? Explain classification of solvent
according to ph. Eur. with example.

Outline procedure for identification of fluoxetine hydrochloride capsule
by LC. [6]

Attempt the following. [6]

1)  Explain in detail identification of pharmaceutical ingredient by
optical rotation.

i1) 0.2506 gm sample of metronidazole is dissolved in 50ml glacial
acetic acid and titrate against 0.1004M perchloric acid. The titration
reading is 9.01ml. The molar mass of metronidazole benzoate is
275.26gm/mol. Calculate percent content in sample.

u|mim
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[5830] - 412
M.Sc. (Part - 11)
ANALYTICAL CHEMISTRY

CBOP -4 CHA - 492 : A) Laboratory Automation and
Environmental Analytical Chemistry

(2019 Pattern) (Semester - 1V)

Time: 3Hourg| [Max. Marks: 70
Instructions to the candidates :

1) Answersto the two sections should be written in separate answer books.

2) Figuresto right indicate full marks.

3) Useof log table and calculators is allowed.

SECTION - |

Instructions: 1) Question 1 is Compulsory.
2) From question 2 to 4 solve any two.

Q1) A) Solve any four: [8]
1)  Whatis lab automation?
i)  Give uses of chemical sensors.
i) What is batch flow analysis?
iv) Give the different types of mass analyser.
v) Sate two achievements of biotransduction.
B) How would you design an optical biosensor to measure cholesterol?[3]

Q2) A) Attempt the following : [6]
1)  Whatis Biosensor? Explain its role in Analysis.
i)  What is Chemical Sensor? Give it's classification.
B) Write a short note on : [6]
1)  Lab information management system.
1) Optical sensors.

PT.O.



Q3) A)

B)

Q4) A)

B)

Discuss the following :

1)  Flow Injection Analysis.

i)  Serial and parallel integration.

Explain the following :

1)  Advantages and disadvantages of Automation.

i)  Flow Injection Analysis instrumentation.

Attempt the following :

1)  Define microfabrication. Explain silicon micromatching.
i)  Explain surface Acoustic Wave Sensors.

Explain the following :

1)  Construction and working of discrete sample analyser.

i)  Whatis miniaturization? Give a theory of miniaturization.

SECTION - 11

Instructions: 1) Question No. 5 is Compulsory.

Q5) A)

B)

2) Question No. 6 to 8 solve any two questions.

Solve any four of the following :

i)  Mention any two health hazards of SO,
i) Define COD.

i)  What is acid digestion?

iv) Mention any four inorganic pollutants.
v)  What is chlorine demand?

Solve the following :

[6]

[6]

[6]

[6]

[8]

[3]

A 25 ml of sewage water sample was refluxed with 10 ml of 0.25N
K, Cr, O, solution. The untreated dichromate requires 7.0 ml of 0.IN
FAS. 10 ml of dichromate solution and 25 ml distilled water, under same
condition as sample required 30.0 ml of 0.1N FAS. Calculate the COD

of the Sewage Sample.
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Q6) A) Explainin detail : [6]

1)  Explain the harmful effects caused due to radiation and radionuclides
in water.

i)  Discuss the effects of particulate matter on our health.
B) Solve the following : [6]
1)  Discuss estimation of sulfide by ion selective method.

i) 100 ml waste water sample is taken and titrated against standard
acid having normality 0.1 giving burette reading 20.0 ml.
Phenolphthalein is used as indicator. Determine the alkalinity of this
sample.

Q7) A) With asuitable diagram explain the estimation of organic nitrogen by the
Micro kjeldahl method. [6]

B) Solve the following : [6]
1)  Discuss determination of ions by lon chromatography.

i)  Discuss particle collection by Impactors.

Q8) A) Discuss Direct Spectrophotometric Analysis of gaseous air pollutants.[6]
B) 1)  How are atmospheric oxidants analysed? [6]

i) 0.5g of CaCO, was dissolved in HCl and solution made upto 500
ml with distilled water 50 ml of standard hard water required 48 ml
of EDTA solution for titration. 50 ml of hard water sample required
15 ml of same EDTA solution calculate the hardness.

VVVV
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Total No. of Questions : 8]

P348
[5830] - 412
M.Sc. (Part - 11)
ANALYTICAL CHEMISTRY
CBOP - 4 CHA - 492 : B) Analytical Chemistry of
Agriculture, Polymer and Detergents
(2019 Pattern) (Semester - 1V)
Time: 3Hourg| [Max. Marks: 70
Instructions to the candidates :
1) Question 1 and 5 are compulsory.
2) Question 2to 4 and 6 to 8 corry equal marks.
3) Solve any two questions from 2 to 4.
4) Figuresto right indicate full marks.
5) Answersto two sections should be written in separate answer sheets.
SECTION - |
Q1) A) Solve any four of the following : [8]
1)  Enlist digestion methods used for soil analysis.
i)  What is mean by exchangeable bases and base saturation.
i) What is mean by pesticides and give its types.
iv) Define term fertilizer and give its various types.
v)  What is mean by pesticide residue.
B) Solve the following : [3]

0.555 gm of nitrogen fertilizer was Kjeldhalised and NH, produced was

N
absorbed in 50 ml 10 H,SO,. The excess of acid required

19 ml 10 NaOH solution for Neutralisation. Find percentage of nitrogen

in fertilizer.



Q2) A)

B)

Q3) A)

B)

Q4) A)

B)

Explain in detail. [6]
i)  Method for analysis of captafol by GC method.

i)  Sampling of soil.

Solve the following : [6]

1)  Write short note on weighing and dispensing errors in sampling of
soil.

1)) Give the method for estimation of water soluble phosphorus in
fertilizer sample.

Solve the following : [6]

1)  Enlist various methods used for acid digestion of soil & explain in
detail.

i) 0.190 gm of soil sample subjected to Mg determination by
complexometric titration method. Solution containing Mg?* ions was
diluted to 100 ml. An aliquot of 10 ml required 17 ml of 0.015 M
EDTA solution for complete reaction then calculate percentage of
Mg in given sample.

(Given : At. Wt. Mg =24.30 g)
Solve the following : [6]

1)  Outline procedure for determination of ammonium oxalate soluble
potassium in fertilizer.

1) Give general scheme for analysis of pesticides.

Solve the following : [6]

i)  Explain in detail method for analysis of organochlorine and
organophosphorus pesticides by GC method.

i)  Explain analytical procedure for extractable boron.
Solve the following : [6]
1)  Give analytical method for determination of Nitrogen.

i)  Explain in detail method for analysis of aldicarb by GC method.

[5830] - 412 5



SECTION - 11

Instructions: 1) Question 5 is Compulsory.

Q5) A)

B)

Q6) A)

B)

2) From Question 6 to 8 solve any two.

Solve any four of the following : [8]
1)  Explain the term thermosets with suitable example.

i)  Explain the term biomedical polymers with suitable example.

i) Explain tensile modulus.

iv) What is relaxation time in viscoelasticity?

v)  Define surfactant.

The data shown below in table were obtained for the molecular weight
distribution of a sample of poly (vinyl alcohol). Determine the weight
average molecular weight of this material.

Molecular weight distribution of a sample of Poly (vinyl alcohol).  [3]

Mean M, (g mol™) W,

7500 0.02

12500 0.10

17500 0.18
22500 0.29

27500 0.26

32500 0.13

37500 0.03

Explain in detail from the following : [6]

1)  Explainrate of polymer crystallization monitored by dilatometry.

i)  Explain optical microscopy to study the morphology of polymers.

Solve the following : [6]

1)  Discuss analysis of quaternary ammonium salts from cationics and
amphoterics surfactants by two phase titration with sodium dodecyl
sulphate method.

1)) The density and associated percent crystallinity for two poly
(ethylene terphthalate) materials as follows :

Density % crystallinity
1.408 74.3
1.343 31.2

a) Compute the densities of totally crystalline and totally
amorphous PETP.

b) Determine the % crystallinity of specimen having density 1.382
gm/cm?.
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Q7) A) Attempt the following : [6]

1)  Describe analysis of ethoxylated alcohols, alkylphenols and fatty
acids from non-ionic surfactants by use of cohaltothiocynate
colorimetric method.

i) Describe isolation of surfactant using liquid-solid extraction
technique.

B) Attempt the following : [6]
1)  Explain the use of NMR spectroscopy for identification of polymers.

1)  Discuss mass spectrometry for identification of polymers.

Q8) A) Attempt the following : [6]

1)  Describe end group analysis for the determination of molecular
weights of polymers.

1) Describe the osmometry method for the termination of molecular
weights of polymers.

B) Attempt the following : [6]

1)  Describe construction and performance of surfactant - sensitive
electrode.

i) Explain Maxwell and Kelvin - Voight models for viscoelastic
behaviour.

VVVV
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