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[6336]-101
M .Sc.

PHYSICAL CHEMISTRY - |
CHP-110 : Fundamentals of Physical Chemistry

Time: 3Hoursg]
Instructionsto the candidates :
1) Answers to the two sections should be written in separate answer books.
2) Question 1 and 5 are compulsory.
3) Answer any 2 Questions out of Q2, Q3 & Q4 and any 2 questions out of Q6,

=

© N

10.

12.
13.

Q7 & Q8.
4) Figurestot

(2019 Pattern) (Semester - 1)

he right side indicates full marks.

5) Use of logarithmic table, calculator is allowed.
6) Neat diagrams must be drawn wherever necessary.

Avogadro Number
Boltzmann Congtant

Planck Congtant
Electronic Charge

leVv

Gas Constant

Faraday Constant
Speed of light

lcd

lamu

Bohr magneton
Nuclear magneton
Massof an electron

Physico - Chemical Constants

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

[Max. Marks: 70

N  =6.023 x 102 mol=
Kk =1.38 x 10%® erg K*molecule™
=1.38x 102 JK molecule™
h =6.626 x 10° erg s
= 6.626 x 10°* Js
e =4.803x10Yesu
=1.602 x 1071°C
=23.06 kcal mol~
=1.602 x 102 erg
=1.602 x 10%°J

=8065.5cm™

R =8.314x 10" erg Kt mol™
=8.314 JK* mol
=1.987 ca K mol~

F  =96487 Cequivalent?

c =2.997 x 10°cm s?
=2.997 x 10 ms*
=4.187 x 107 erg

=4.187J

= 1.673 x 107kg

™ ™
BN

=-0274x10*#JT?
=5.051 x 10% JT?

m = =9.11x10%kg
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Ql) g

b)

Q2) g

b)

Q3) 8
b)

SECTION - |

Attempt any four of thefollowing : [8]
i)  Differentiate between state function and path function.

i)  WhatisHenry’slaw? Show itsdeviation fromideal behaviour with
suitablediagram.

i) explain UV - catastrophewith suitable diagram.

iv)  Explain sp® hybridisation with suitable example.

v)  Writean equation for the photoel ectric effect and explain theterms
init.

An dectron moving in an atomic nucleushasaspeed of 6 x 10° + 1% ms™.
What isthe uncertainty inits position? [3]

Explainindetall : [6]
1)  Explainwell- behaved function with one example.

i) With the help of valence bond theory, show that XF has octahedral
structure and sp* d® hybridization.

Solvethefollowing: [6]

)  Calculate the kinetic energy of a photoelectron when UV light of
350nm fallson ametal surface having work function of 2ev.

ii)  Calculate de- Broglie wavelength from thefollowing data
m=9.1x10%" g, h=6.626 x 10" ergsV = 7.2 x 10 m.s™

Explain any two failures of classical mechanicsin detail. [6]
Solvethefollowing: [6]

1)  The vapour pressure of an aqueous solution is 24.90 mm at 25°C.
What is the mole fraction of solvent if the vapour pressure of pure
water is25.75 mm at 25°C.

i)  Explain Mo diagram of N, and find its bond order.
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Q4) & Answerthefollowing: [6]

)  Explain the stability of 1,3 - Butadiene with the help of Huckel
theory.

i)  What is operator? Write any one linear operator.
b) Solvethefollowing: [6]

i) Calculate entropy of mixing when 16 grams of O, and 28 grams of
N, are mixed at 300k

i)  ExplainClausiousinequality.

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

1)  What are consecutive reactions?

i)  Give advantages of stoppered-flow technique.

i)  Statethe Eyring equation and explain thetermsinvolvedinit.
Iv) Explain the effect of pH on enzyme catalysed reactions.

v) What is meant by Bose - Einstein statistics?

b) Show that in cases of first order reaction the time required for 99.9%
completion of the reaction to takes place is 10 times required for half
life of the reaction. [3]

Q6) @ Answer the following : [6]

1) Discuss the flash photolysis technique to study the fast reaction.

ii) Explain Lineweaver and Eadie plot for enzyme uncompitative
inhibition.

b) Answerthefollowing: [6]

)  Write anote on ‘absolute reaction rate theory’.

i)  The enzyme catalysed conversion of a substance at 25°C has
Michaelis constant 0.035 mole lit™t. The rate of reaction is
1.15x 10° molelits?, when the substrate concentration is0.11M.
Cal culate the maximum vel ocity of the enzymolysis?
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Q7) @& Answerthefollowing: [6]
1)  Discuss the Lindemann’s theory for unimolecular reaction.
i)  Stateand explain the Boltzmann distribution law.

b) What are diffusion controlled limits? Derive the equation for diffusion
controlled reaction. [6]

Q8) @ Define partition function. Derive an expression for rotational partition
function. [6]

b) Answer the following: [6]
1)  State the limitations of collision theory.

i) The vibrational frequency of iodine molecule is 208 cm™. What
isthe probability of iodine molecule populating the second excited
vibrational state at 25°C?
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Total No. of Questions: 6] SEAT No. -
PC3760 [Total No. of Pages: 4

[6336]-102
M.Sc. - |
CHEMISTRY
CHI - 130: Molecular symmetry and Chemistry of P - Block Elements
(2019 Pattern) (Semester - |)

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

1) All questions are compulsory.

2) Answer to the two sections should be written in seperate book.
3) Figuresto theright indicate full marks.

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

SECTION - |
Q1) a) Answer the following. [8]

1)  Sketch horizontal plane in trans-[CoCNH,),CL]".
i)  List out symmetry element and point group for PCL..

iii) Find out the product of C® xC ® using matrix multiplication
method.

iv) Find the order of group and number of classes in
1,2 dichlorobenzene.

b) Assign the correct mulliken symbol for

r,, T,,T,, I, with their justification. [3]
E C, 1 o,

r, | 1 1 1 1

r, | 1 -1 1 -1

r, | 1 1 -1 -1

r, | 1 -1 -1 1

PT.O.



Q2) a) Answer any one of the following. [6]

1)  Derive character table for C,V point group using orthogonality
theorem.

i) Draw all symmetry operation and assign the proper point group
giving reason for following molecule.

1) [Ni(CN),]* 2) COy
b) Answer any two of the following. [6]

1)  Define symmetry element and explain C h point group using suitable
example.

i)  Write all associate operation with S, axis.

i) Show the improper axis of rotation in trans H,O,

Q3) a) Answer any one of the following. [6]

i)  Find the reducible representation for [(Pt(Cl),]* with D,h point group
considering o -bond as a basis of representation and thus find out
the orbitals offered to -bond formation in the molecule.

[Given: Character table for D h point group].

i)  Find out the irreducible representation component for the following.

(2) (x2) (y2)
C LV E C ) o, o,

T | 15| -1 5 5

[Given: Character table for C,v point group]
b) Answer any two of the following. [6]
1)  Classify the following molecule into oppropriate point group.
1) Ni(CO), 2) Pyridine 3) SOCI,

1) Find whether the following operation is commputative on non-
commutative for C; x oy in NH,

i) Explain with the help of example secondary rotational axis.
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Character tables.

Dh|E|2C, |C,|2C, [2C] | i |2S,]| o, |20, |20,
Ag|l| 1|1 1 1|1 1|1 1| 1 x*+y? 72
Agll| 1| 1] -1] -1] 1 1| 1| -1 -1 R,
Bg|l|-1] 1 1| 1] 1 |-1] 1 1| -1 x2-y?
Bg|l|-1] 1] -1 I 1 [=1f 1| -=1| 1
Eg |12 0|2 0] 0 2| 0]-2| 0] 0[(R,R) | (xzy7)
Aull| 1] 1 1 (-1 | -1|{-1] —1| -1
Au|l| 1| 1| 1| -1 |[-1]-1|-1 1| 1 z
Bu|l|-1] 1 1| —-1]-1 L|-1( -1] 1
Bufl|-1] 1] -1 1{-1 1]-1 1| -1
Eu |2] O |=2] Of Of-21] Of 2| 0Of 0| (xy)
Cyv | E |CJ|ol® | o®
A 1 1 1 1
A, 1 1| -1 —1
B, 1 | -1 1 —1
B, 1| -1] -1 1
SECTION-II
Q4) a) Answer the following. [8]

b)

1)  Give the chemical reactions for the synthesis of dihydrogen.
1))  What are crown ethers? Give their examples.

i) Borazine is called inorganic benzene, explain.

1v) What are chalcogens? Give their examples.

What are intercalation compounds of graphite? Give their examples. [3]

[6336]-102 3



Q5) a) Answer any one of the following: [6]
i)  Explain the structure and bonding in:

1) BH, b)IF,
i1) Write a note on: Carbon nonotubes.
b) Answer any two of the following. [6]
i)  Give an account of phosphonitrilic compounds.

1)  Write a note on : Zeolites as molecular sieves.
i) Classify the given compounds into closo/nido/arachno, borane/

carboranes.
1) C,BH, 2)BH, ¢ BH,
Q6) a) Answer any one of the following: [6]

i)  Give an account of oxoanions of nitrogen.

i)  Draw the structures of following.
) [BNJ
2) N,O,
3) dibenzo-18-crown-6
4)  (51,0,)"
5) [CLPN],
6) XF,
b) Answer any two of the following. [6]
1)  Write a note on electron precise hydrides.
1) Give an account of phosphorous oxoanions.
i) Write a note on organolithium compounds.

X ok %k
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Total No. of Questions : 8] SEAT No. :

PC3761 [Total No. of Pages : 5
[6336]-103

M.Sec. -1
CHEMISTRY
CCTP-3-CHO-150 : Basic Organic Chemistry
(2019 Pattern) (Semester-I)

Time : 3 Hours] [Max. Marks : 70
Instructions to the candidates:
1) Question 1 and Q.5 are compulsory and carry equal marks.
2) Attempt any two questions from 2 to 4 and any two questions from Q.6 to Q.8.
3)  Answers to the two sections should be written in separate answer books.

4)  Figures to the right indicate full marks.

SECTION-I
Q1) a) Attempt the following. [9]

i)  Comment on Aromaticity.
1)  Write Paal-Knorr Thiophene synthesis.

i) Pyrrole undergoes polymerization reaction in strong acidic condition,

explain.
b) Define stereospecific reaction with suitable example. [2]
02) Attempt any four of the following. [12]

a) Draw all possible conformational isomers of 1,2-dimethyl cyclohexane.
b) Explain Huckel’s rule for Benzenoid and Heterocyclic compounds.

c) AssignE/Z

Cr o and @I

PTO.



d) Assign Re and Si face labels.

o
G

ph/‘c wnd Q/

e) Write the mechanism for the following reaction and justify your answer.
/ \ .ﬁ CQ O @
\5 b dl loo’C /

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

a) Comment on the optical activity of Biphenyls.
b) Electrophic substitution on Furan takes place at second position. Explain.

c) Assign R/S configuration to the following and justify your answers.

a) pb b)
H“\‘@OH %LBY
CH, OH

d) Comment on optical activity of the following. Justify.

Chy
Ho
\c,—:c, C/

o iy ph
b

e) Comment on aromaticity of the following.

~—=

and \ N

ir

[6336]-103 2



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

a)
b)

c)

d)

05) a)

b)

Write a note on chichibabin reaction.
Write a note on stability of annulenes.
Assign Pro-R and Pro-S to H, and H,,.

- (ooH
HA."\‘—'H@) and HG \C{%
CaH &O{ Ha

Write the equivalent structures.

cooH CreH ?
P PP U S A TR
= - = Helimt+—
H -——r—‘N”b_ ? l_ﬂCQHS 52|
M5, ! J

What is the stereochemical relationship between the following
compounds? Justify.

(woH - Oy

SECTION-II
Attempt the following. 9]

1)  Explain structure and stability of carbene.
1)  Explain the use of Hoffmann in organic synthesis.

i) Write the applications of phosphorus ylide.

Write any two applications of [2]
)  SeO,
i) DIBAL

[6336]-103 3



06) Attempt any four of the following [12]

a)  Write a note on Beckmann rearrangement.
b)  Write a note on Birch reduction.
c) Predict the product and justify the answer.
e BH
(@) >
CF° medee, @® Ha=,
d) Predict the product and justify the answer
O N Phf= -
CF—— =% @
e) Explain NGP for ring expansion.
07) Attempt any four of the following. [12]
a) Explain syn diol formation.
b) Explain structure, stability and any one reaction of carbanion intermediate.
c)  Write the mechanism and justify answer.
CJ-b 0 Cl3 o C)B o
/ ) _
@C‘ + ()39 —— F
d) Write the mechanism and justify answer.
“% < PBA
N
e, ’ th
e) Applications of Hydroboration reaction in organic synthesis.
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08) Attempt any four of the following. [12]
a) Describe Schmidt rearrangement with suitable example.

b) Explain any one method for the synthesis of alpha hydroxy carboxylic
acids.

c) Factors affecting the stability of carbocation.

d) Predict the products and suggest mechanism.

Ho oH
é"*’?h ngoli> %
Ph ’

e) Predict the products and suggest mechanism.

OH NqNoz

<y, e

oPoiooieed

[6336]-103 5



Total No. of Questions: 4] SEAT No. -
PC3762 [Total No. of Pages: 6
[6336]-104
M.Sc. - |
CHEMISTRY

CBOP-1-CHG-190(A) : Introduction to Solid State of M atter

(2019 Pattern) (Semester - |)

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

1)
2)
3)
4)
5

Ql) a)

b)

Q2) a)

b)

Solve any one section from three.
Question 1 is compulsory.

Questions 2-4 carry equal marks.

Solve any two questions from 2 to 4.
Figuresto the right indicate full marks.

Solve any four of the following : [8]
1)  What are intrinsic & extrinsic semiconductors?
i)  NaCl show schottky defect. Explain.

i)  What is decomposition reaction for the preparation of solid? Give
an example.

iv) Define superconductors.
v)  What is band gap for semiconductors?
Solve the following : [3]

The band gap of TiO,, ZnO, Cu,0O and Cds are 3.31, 3.26, 2.45 and
2.7 ev. Which of these will act as photoconductor in visible radiations?
Why?

Solve the following : [6]
1)  Explain synthesis of Ag nanoparticles.
1)  Explain coprecipitation method for the synthesis of solids.

Explain bond structure of Metals, Semi conductors and insulator with
suitable example. [6]

PT.O.



Q3) a) Solve the following : [6]
)  What is gas sensor? Explain O, sensor.
1)  Write note on BCS theory of superconductivity.
b) Solve the following : [6]
1)  Differenciate between Frankel and schottky defects with examples.

1) Explain Hydrothermal method for synthesis of solids.

Q4) a) What are stoichiometric and non-stoichiometric compounds? Explain
non stoichiometry in FeO in detail. [6]

b) Solve the following : [6]
1)  Write note on Fast ion conductors.

1)  What is doping in semiconductors? Explain B-doped si as P type
of Semiconductor.
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Total No. of Questions: 4]

PC3762

[6336]-104
M.Sc. - |
CHEMISTRY

CBOP-1-CHG-190(B) : Introduction to Chemical M athematics

Time: 2Hours]

(2019 Pattern) (Semester - |)

[Max. Marks: 35

I nstructions to the candidates:

1
2)
3
4)
5)

Ql) a)

b)

Question 1 is compulsory.
Questions 2 to 4 carry equal marks.

Solve any two questions from 2 to 4.

Figuresto the right indicate full marks.
Use of log tables or non programmable calculator is allowed.

Solve any four of the following : (8]
1)  Give the derivative of
1) cosec X
2) tanX
i)  Define
1) Node
2) Cusp
i)  Give the quotient rule of differentiation.
iv) State whether following differential equation is exactor inexact
Xydx + (¢ y>+1)dy=0
I 3 2
v)  Find the order of the following determinant |3 -2 6
5 9 8
Derive Maclaurin Theorem. [3]



Q2) a)

b)

Q3) a)

b)

Q4) a)

b)

Solve the following : [6]
1)  Differentiate the following w.r.t. X
5%+ 3% + 2%

i) Integrate the following w.r.t. independent variable

Ix“ + 5% +3X+9dx

Solve the following : 6
9 8 3

i)  Find the determinant of 4.5 2
1 8 1

1)  Give any two differential equations used in Physical Chemistry.

Solve the following : [6]
1)  Differentiate the following w.r.t. X (X) log X.

i)  Evaluate the following integral by substitution method Ielzxdx

Solve the following (6]
3 2 1

i)  Find the cofactor of 156
2 3 4

1)  Find out whether following equation exhibits maxima or minima
y=3x%+ 9% — 5x + 14.

Solve the following : [6]
i) Ifx=at’y=_2at find dy/dx

ii) Integrate Jj(x+ 1)(x+2).

Solve the following : [6]
39
) 2 6 2
) IfA= B=|8 4| find AB
1 8 2 3 9

i)  Give rules for partial derivatives with suitable examples.

X X X
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Total No. of Questions: 4]

PC3762
[6336]-104

M.Sc. - |
CHEMISTRY
CBOP-1-CHG-190(C) : Introduction to Chemical Biology - |
(2019 Pattern) (Semester - |)

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

1) Question 1iscompulsory.

2) Questions2to 4 carry equal marks.

3) Solve any two questions from 2 to 4.

4) Draw diagramswherever necessary.

Q1) a) Solve any four of the following : [8]
1)  What is iodine value of fat?
i)  Draw the structure of lactose.
) What are amphipathic lipids? How do they behave in water?
iv) What do you mean by denaturation of proteins?
v)  Draw the structure of any two aromatic amino acids.

b) Define polysaccharides and describe the structure of any two
homopolysaccharide. [3]

Q2) Attempt the following questions :

a) What are standard amino acids? Classify them based on their R group

or side chain. [6]
b) Comment on uniport, symport and antiport transport system. [3]
c) Give a short account on sugar derivatives. [3]



Q3) Answer the following questions :

a) Define and classify lipids with suitable examples. [6]
b) Write a note on Quaternary structure of proteins. [3]
c) Comment on acid base property of amino acids. [3]

Q4) Solve the following questions :

a) What is meant by active transport? How do Na® K" pump operate in
membrane? [6]

b) Discuss in brief structure and function of any three organelles of
prokaryotic cell. [3]

c) Describe the structure of a-helix. [3]

X X X
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Total No. of Questions: 8] SEAT No. :
PC3763 [Total No. of Pages: 4
[6336]-201
First Year M.Sc.

PHYSICAL CHEMISTRY -1
CHP-210-CCTP-4: Molecular Spectroscopy & Nuclear Chemistry
(2019 Pattern) (Semester - 11)

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

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

2) Question 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 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 =6.022 x 10” mol’!

[NS]

Boltzmann Constant k =138 x 107" erg K™ molecule’
=1.38x 107 J K™ molecule™

Planck Constant I =6.626x 107 erg s

(98]
=

=6.626x 107 Js

4. Electronic Charge e =4.803x 10" esu
=1.602x 10" C

5. leV =23.06 kcal mol”'
=1.602x 10" erg
=1.602x 1077
= 8065.5 cm’'

6. Gas Constant R =8314x 10" erg K" mol”
=8314J K" mol
=1.987 cal K™ mol”!

7. Faraday Constant F 96487 C equiv’'

8. Speed of light c =2.997x 10" cms™
=2997x 10°ms”

9. I cal =4.184 x 107 erg
=4.184]

10. 1 amu =1.673 x 107kg

11 Bohr magneton Be =-9274x 107 1T

12, Nuclear magneton B, =505 x107JT"

13, Mass of an electron m, =9.11 x 10%" kg

PT.O.



Ql) 8

b)

Q2) &

b)

Q3) 8

b)

SECTION - |

Attempt any four of thefollowing : [8]
)  Classify the molecules on the basis of moment of inertia.

SO,, NO,, CHCI, and H,O
i)  What iszero point energy?

i)  Writedown selection rulefor purerotational Raman activity in linear
molecules.

Iv) Calculate the number of fundamental modes of vibrationsin
CH,, CH,, SO, & CH,

v)  Why are stoke'slines moreintense than the anti-stokes lines?

For J=0to J= 1 transition in case of 2C*0 take place at 115.4 GHz.
While in case of "C*0 take place at 110.2 GHz. Calculate the mass
number of unknown isotope of carbon. [3]

Answer thefollowing: [6]

I)  Writethe equation for rotational constant of a molecule. How will
itsvalue change with the equillibrium bond length and reduced mass?

i)  What are hot bands? Derive the expression for the hot band.
Solvethefollowing: [6]

i) If vibrational frequency of *H*CI is 1900 cm™. Calculate the
vibrational frequency of *H3'Cl. Assuming that the force constant
does not change.

i)  What ispredissociation? Explain it by using suitable diagram.

Answer thefollowing: [6]

1
i) DeduceV__ = i —1 for electronic spectroscopy.

i) Inthepurerotational Raman spectrum of XY molecule, the adjacent
stokeslines are separated by 4 cm™, the moleculeisirradiated by a
radiation of 30,000 cm™. What is the wave number of first stokes
lines?

Solvethefollowing: [6]

) Explain the number of Mdssbauer peaks observed in
Na,[Fe(CN).NH,] & Na[Fe(CN)].
i)  Explain the Quantum theory of Raman effect.

[6336]-201 2



Q4) &)

b)

Q3) 8

b)

Q6) a)

b)

Answer thefollowing: [6]

) Explain the variation of intensities of spectral transitions in
vibrational-el ectronic spectraof diatomic molecule.

i)  ThelR spectrum of adiatomic molecule exhibit transitionsat 2143.0
cmt & 4260.0 cn?, corresponding excitations from ground state
to first and second vibrational state respectively. What isthe value
of fundamental frequency?

Solvethefollowing: [6]
1)  Explain any two applications of Mdssbauer spectroscopy.

ii)  InCQO, no vibration is simultaneously active in both Raman & IR,
whilein H,O moleculethevibrationsare active bothin Raman & IR
Spectra. Explainit.

SECTION - 11

Attempt any four of thefollowing : [8]
)  WhatistheAuger effect?

i)  What do you mean by stopping power in radiation chemistry?

i) What isspallation in nuclear fission?

Iv)  Write the equation for the preparation of 3.

v) Definecurie(ci).

To Assess the volume of blood in a patient, one cm® of his blood was
withdraw, lebelled with 3P and reinjected into his body. After adequate
time for homogeni zation, one cm?® of his blood was again withdrawn and
the sample showed atotal activity of 250 net countsin 10 min. Find the
volume of blood in the patient, given that 0.1 cm? of the |ebelled blood
beforeinjection corresponded to an activity of 14,000 counts per min.[3]

Answer thefollowing: [6]
1)  What are prompt and delayed neutrons in nuclear fission?

i)  What are the various units for measurement of radiation energy?
How they related with each other?

Solvethefollowing: [6]
1)  Find out the Molecular absorption coefficient of methanol.

[Given : ey = 0.211 b/electron, density of methanol is 0.713 g/cc,
zofc=6,H=1,0=8andAof c=12, H=1, O=16]

i)  Explaintheapplication of radioisotopein structure investigation.

[6336]-201 3



Q7) & Answerthefollowing: [6]

I)  Discussthe principle of Isotope dilution analysis. How it isused to
determine the volume of blood in patient?

i)  How does the process of nuclear fission occur & what are the
stepsinvolved?

b) Solvethefollowing: [6]
I)  Calculate the mass and the number of atomsin amci of #Na.
[Given : t¥2=15hr]
i)  What iscompton scattering? Explainin details.

Q8) @& Answerthefollowing: [6]
)  Explaintheradiometric titration with suitable example.
i)  Explain the products of radiolysis of water.
b) Solvethefollowing: [6]

)  Half life of %Cu is 12.8 hrs. To determine the time required to
reduceto 60% of itsinitial activity.

i)  What is the Gray, the Rem & the Rad? How it is related to each
other?

[6336]-201 4



Total No. of Questions : 5] SEAT No. :

PC3764

Time : 3 Hours|

[Total No. of Pages : 5
[6336]-202

M.Sc.-1
CHEMISTRY

CHI-230 : Coordination and Bioinorganic Chemistry

(2019 Pattern) (Semester - II) (4 Credits)

[Max. Marks : 70

Instructions to the candidates:

D
2)
3)
4
5)

01) a)

b)

All questions are compulsory.

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

Neat and labeled diagram must be drawn wherever necessary.
Figures to the right indicate full marks.
Use of calculators is allowed.

SECTION - 1

Explain the following : [8]

i)

1v)

Calculate the total degeneracy for the following term and
configuration :

1y D
2)  (tw)’ (cg)

Assign the J values and work out possible R.S term symbols from
the following data :

) L=1,S=%
2) L=2,S=2

Arrange the following terms in increasing order of energy and justify
your answer.

1) 'P’DF*S’G
2) S*PA'GF

State and explain : curie-weiss law

State and explain the selection rules in d-d transition. [3]

PTO.



02) a) Answer any one of the following : [6]

i)

if)

Prepare a table of microstates and obtain allowed R.S term symbols

for the d? configuration.

Classify the following transitions in a octahedral complex as orbitally
allowed, vibronically allowed and Forbidden transitions.
1) AZg - Alg

2) A, > T,

3) Alg - T,

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

i)

if)

Determine the ground state term symbol for :
1) [Co(NH,).CI|CL, (Z = 27)
2) Fe** (Z=26)

Calculate crystal field splitting parameter (10Dq) for [Cr(H,0),]SO,.
(Given: p, =4.82 B.M. and A =+ 58cm™)

c) Write a note on fluorescence and phosphorescence.

03) a) Answer any one of the following : [6]

1)  Write a note on : Quenching of orbital angular momentum.

i) An octahedral complex records three spin allowed transitions at
7728cm™!, 12970cm™" and 24038cm™'. Calculate Ao, Racah
parameter, nephelauxetic ratio and comment on nature of M-L bond.
(Given : B,=970 cm™).

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

i)  Give the splitting of °F term in weak cubic field using character
table for pure rotational point group(O) and reduction formula.

i) How would you account for the magnetic moment listed against the
following complex.

[Ni(NH,) ]SO, u, = 2.84 B.M.
iii) Explain the possible allowed transitions in [Co(H,0),]*". Complex

[6336]-202

ion and correlate them in terms of crystal field splitting parameter
(10Dq) and Racah parameter (B).

2



04) a)

b)

05) a)

b)

06) a)

b)

SECTION - 11

Answer the following : [8]

1)  What are the functions of Mg in biological system?

1)  Explain the Irving-Williams series.

i) What are the common oxidation state of Cu and Zn found in
biological system?

iv) What are the two pair electron transfer metalloenzyme?

What is hydrolytic enzyme? Explain the types of hydrolytic enzyme with
its reaction. [3]

Answer any one of the following : [6]

1)  Whatis hard-soft acid base concept? Explain the binding preferences
of metal ion’s with ligand.

1)) Explain with the help of scheme ATP-dependent export of 3Na*
and 2K" ion’s by Na'—K'—ATPase.

Write a note on any two of the following. [6]

1)  Ferritin

1) Metals in medicine

i) Manganese in photosystem - 11

Answer any one of the following : [6]
1)  Draw and discuss the structure of iron-sulfur cluster.

i)  Whatis model complex? Explain the concept with suitable example
of spontaneous self assembly.

Answer any two of the following : [6]
1)  Explain in detail multipair electron transfer metalloenzyme.
i)  Explain Hard-Soft acid base concept with suitable example.

i)  With the help of reaction explain how metal ion’s affect the reactions
of coordinated liganel.

VOO
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Direct Product

1.

Group of the form Gxior G x ¢h

The g. u, or *,” additions to the IR symbol in this group satisfy

EXg=Tuxu=g gxu=u ‘¥ =“"=

Product of theform Ax A, Bx B,AxB

For all groups:

Letter Symbol: AxA =A,BxB=A.AxB=B

Subscript: I x 1=1,2x2=1,1x2=2

Except for the B representations of D, and D, where

Bx B=B,and | Xx2=32x3=1,3x1=2

Products of the forms: A x E,BxE:

(a) For all groups A X E, = E, irrespective of the suffix on A.

(b) For all groups except D.h, D.d, Sg:

B XE}EEQ, BXEQ*E]
irrespective of the suffix on B ( If the group has only one B representative
put E;=E,=F)

{c) For D;sh:
BXE;?E},,EKE:=E_3__BxE3=E3.BXE3=‘EgTBXE3=E1
Irrespective of the suffix on B:

(d) For D,d, Sg:

BxE 1=E3, BXEg*E; BKE3=E1
Lirespective of the suffix on B:

Products of the formE x E:
(For groups which have A, B, or E symbols without suffixes put A; = A, =
etc in the equation below)
(a) For Oh. 0_. T}, D5h. Dg. Cg\’. Céh. Cg, 55, ng. D:h, D_:. C_w, C3h, Cg:
E] X El ‘“E: X E'_'}“' Al"‘ A}_‘i* Bg; Bi X Eg = B] ha Bg+ E[
(b) For D4h, D4, C.;V,C.;h,C.;.S.g.D:dZ
EXE=A} + Ay +B; + B..
{c) For Ded:
E1XE1=E3XE3“A1 +Axr+-Eg
E-x E» =E:xEs=A, +Ax+FEg
E;x Ez= A+ A+ B, + B,
Ei~E>= E;+E; =E1+E3:Ei XxE;=E;x E;=E;+ Eg)
Ei+E=E;+E; =Es+E;E; X Es=E;x Ei= B+ E;,
El"" E3= B;+B »+E4, E.x E4 =B+ Bg + Egt
{d) Dsd, D>h, D;s. Csv, Csh, C;.
EixEi= A +A3+E2,EQXE3=A1+A2‘3‘E1
EixE:= Ei~E:
(e) For D,4d.S;
Eix E= E:x E;= Ay + A+ E,
E>x E_}‘:A] +A3+Bl‘=‘"B3
E1XE;?E2XE3=E1 ‘E;gEIXE3=B1 "‘Bj TEQ
Product involving the T (or F ) representation of Oh, O, Td:
A] X Ti” TI., Al X Tg* T:. Ag XT; '=T3, A:K T_1=T1’
ExT=Ex T=T, +T,
TIXT;-_-T:XT::AI"I'B'?‘Tl +T>
T:x T, =A-+F+ T~ T-

[6336]-202 4
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6. To Complete result for O are

0 A A, E Tl T,
Ay Ay A E T T:
Ag A3 A] .E T} T]
E E E A+AHE T+T T:+1;
T, T, Ty T+ T, ATE+TT, AAE+T+T,
TZ TZ‘. T{ T;*r Tz A2+ E+ TI'E'TZ AI‘E‘E'i'TI"(‘Tz
Character Table for O rotational group
0 E  6C, 3Ci=C/) 8C; 6C,
Ay |1 1 1 1 X'ty +z°
Ay |1 4 1 1 - Q7 xy,
E 20 2 -0 x-y’)
T, 3 I -1 -1 | (ReRy R)(xy.2) (xyXz,y2)
T; 3 -1 -1 0 1
i
Correlation table for group Oh
Oh O Td Da Dd Co Gy Dsd D; Ch
Aig Ay A; Aig Ay A; Ay Ag Al Ag
A:g A}_ A Big B1 B; A)_ Agg A» Bg
Eg E E AigtBig AtB;  AHB; AtA; Eg E Ag+Bg
Tige Ti. Tv AwtE;, A+E  A#E  ABiB, AgeEg  AfE  Agt 2Bg
T.e T, T, Byg:Eg B:;+E  By+E A+Bi+B; Ajg+tEg  Ai+E 2Ag+Bg
A Ay A Au B, A A A Ay Au
A Ay Ay Bu A B> A Asu A Bu
Fu E E Au+Bu  A+B;  AxB; Aj+AS Eu E Au+ Bu
Tu T, T, Au+Eu B,+E A+E A+Bi+B; Axu+Eu ATE  Aut+2Bu
T T, Ty Bow.Fu Ay+E Bi+E Ay+B1+Ba Aju+En A+ E  2Au+Bu

[6336]-202 5
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M.Sc. - |
ORGANIC CHEMISTRY
CCTP-6-CHO -250: Photochemistry, Pericyclicand Organic
Spectr oscopy
(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 question from Q.2 to Q.4 and two questions from Q.6 to Q.8.

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

4) Figuresto theright indicate full marks.

SECTION - A

Q1) A) Predict the productswith exact stereochemistry. Justify your answer. [8]
Ph
a) 0 a
S+ 60 =
Ph 9

Q

Benzene
IS 6 G B
b Fay . o
neo (Moyor) (Mihor)

(@

h,

C =(H,
o olg = f

N

PT.O.



B)

Q2) A)

B)

A
d) Egy + %_C:CH?_ —_— 9

Write anote on ‘ Mclafferty Reaction’. [3]

Attempt any three of the following. [9]
a Explain Jablonski diagram.
b) Predict the productswith exact stereochemistry. Justify your answer.

2 A % v

— | | — ?
’jcih

c) Explainthefollowingconversion.

d) Explainchetetropic reactionswith suitable examples.

Suggest the suitable mechanism for following reaction. Justify your answer.
[3]

OChy CHO

__CHo BEC‘TRA:‘Q’&_‘; ﬁc%
s + “EC _"C‘\{% . [5.2]

=
C’C"z)f i G o 5P °

[6336]-203 2



Q3) A) Attempt any three of thefollowing. [9]

B)

Q4) A)

[6336]-203

a What are cycloaddition reactions? Explain with any two suitable

examples.
b) Using FMO approach predict whether [4+2] cycloaddition reaction

isthermally or photochemically alowed. Explain.
c) Writethe structures Pand Q in following reaction.

lw]
C Y
" oo
d) Predict the product/sin following reaction.
3S0¢
OO0 5
i houv '
Explain Norrish - |1 reaction with suitable exampl es. [3]
Attempt any three of thefollowing. [9]
a Explainthefollowing conversion.
G Chy Chy
=~ = == -f—-? e
Cliccp = =
City chy

b) Write anote on Barton reaction.
c) Predict the product/sin following reaction.



d) Writethe structures of A, B and C in following reaction.

QSO5R
= _-—a-w A+ B T8
B) Explain coperearrangment with suitable examples. [3]
SECTION - B
Q5) A) Attempt thefollowing. [8]
ad Which of the following compound give 1:3 ratio in *H-NMR
spectrum?
o
; A~ by éj
k-]
j<975 o cCHB
b) Calculate Amax for following compound.
v
c) Explainthegenesisof peaksin following compound.
CHo,
)
"‘bC TG — 5o U /S C"b
of wel T T
d) Compound with molecular formula C,H,O shows IR at
1700 cm, three signals in *H-NMR and one signal > 160 ppm in
BC-NMR. What may be the probable structure?
B) Write noteon * Spin-spin splitting’ ? [3]

[6336]-203 4



Q6) A) Attempt any three of thefollowing. [9]

ad How many signals do you expect for following compounds in

BC-NMR?
G(HB
QChy ol
& &, 1
L= —0CH, é-mj

b) How could you use *C-and 'H-NMR to distinguish following
iIsomers? Explain.

Phe. P“‘““<>) iy ph‘<>,’6me

*135 «':cu5 S

c) Deducethe structures of following isomers
) MF:CH.O
IR :1712cm™
PMR: 2.15 (S, 3H), 3.07(S, 2H), 7.01 (bs, 5H)
(ppm)
i) M.F:CH. O

9 10

IR :1688 cm
PMR: 1.22(t, 3H), 2.98 (q, 2H), 7.28-7.95 (m, 5H)

(ppm)

d) Assignthe structure.

M.F: CH,O,

IR :1680cm

PMR: 2.5(s, 3H)
3.8 (s, 3H)
6.9 (d, J=8Hz, 2H)
7.9 (d, J=8Hz, 2H)

[6336]-203 5



B)

Q7) A)

B)

Q8) A)

Threeisomeric compoundsA, B, CwithM.F. CH.O showsthefollowing
mass spectral data. the underlined peaks are the base peaks. assign the

structures to the isomers. [3]
M/Z: (A) 58,43 (B) : 58, 29,28,27 (C) : 58,57,29,28
Attempt any three of thefollowing. [9]

a What are metastableions? Give one example.
b) Why we do not count integration in *C-NMR? explain.
c) How will youfollow following reaction using IR?

d) How will you use UV. spectroscopy to distinguish geometric
isomers? Explain with suitable example.

Explain anisotropic effectsin acetaldehyde in *H-NMR spectroscopy.[ 3]

Attempt any three of the following. [9]
a WhatisHooke' slaw?explainitssignificancein IR.
b) Propose the structure consistent with following data

Molecular lon: 72

IR :1710cm™®

PMR: 1.00 (t, 3H)
2.1 (s, 3H)
2.4 (q, 2H)

c) Compound A exhibits two signals in it's PMR at 2.64 and 3.69
ppm with ratio of 2:3 compound B exhibitstwo signalsin PMR at
2.09 and 4.27 ppm with ratio of 3:2. Which compound corresponds
to dimethyl succinate and which compound correspondsto ethylene
diacetate? Explain.

[6336]-203 6



d) Assignthe structure.

M.F: CH,O,
uv : 260nm
IR

: 2700-3000 (bs), 1700, 1600, 1500, 920

(cm™)

'H.NMR : 3.5(s12mm), 7.2 (s, 30mm), 12.3(s, 6mm)

B) Assignthestructure.

M.F:

PMR:

[6336]-203

CH,Br

1.02 (d, J=6H,, 24 mm)
1.66 (m, 4mm)

1.85 (g, 8mm)

3.40 (t, J=6H,, 8mm)

¥ %k %k

[3]



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

PC3766 [Total No. of Pages : 6

[6336]-204
M.Sc.-1
CHEMISTRY

CBOP-2 : CHG-290 : Material Characterization Technique
(2019 Pattern) (Semester-II) (Elective Option-A) (2 Credit)

Time : 2 Hours] [Max. Marks : 35

Instructions to the candidates:

D
2)
3)
4

01) a)

b)

Q2) a)

b)

Question 1 is compulsory.

Solve any two questions from 2 to 4.
Question 2 to 4 carry equal marks.
Figures to the right indicate full marks.

Solve any four of the following: [8]
1)  What is absorption edge in X Ray radiation?

1)  Give the condition for emission of fluorescence X ray and Auger
electron.

i) Calculate the acceleration voltage of electrons produced in X ray
tube having wavelength 0.15406nm.

iv) Give any two limitations of EDS.
v)  Name the types of Electron guns used in TEM.
Answer the following [3]

In a XRD spectrum of Ag metal a peak at 6=19.1° was observed for | || plane
of FCC crystal using incident wavelength of 1.5406 A. Calculate the ‘a’ and
‘d’ value.

Answer the following: [6]
1)  Derive the Bragg’s equation.

i)  Differentiate between light and transmission microscope.

Answer the following: [6]
1)  Explain sample preparation in XRF.

1)  Write a note on Astigmatism

PTO.



03) a)

b)

04) a)

b)

Answer the following: [6]
i)  Explain construction and working of X ray tube in XRD.

1)) Compare SEM and TEM.
Answer the following: [6]
1)  Explain the Si(Li) detector in EDS

i)  Explain specimen preparation in SEM

Answer the following: [6]

1)  Write a note on Reciprocal lattice

i)  Sketch a neat labelled diagram of the structure of a transmission
electron microscope.

Answer the following: [6]

1)  Write a note on qualitative analysis by EDS and WDS

i) Describe mass density contrast in SEM with the help of a neat
labeled diagram.

otooloedesde
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Total No. of Questions : 4]

PC3766

[6336]-204
M.Sc.-1
CHEMISTRY

CHG-290 : Organometallic & Inorganic Reaction Mechanism
(2019 Pattern) (Semester-II) (Elective Option-B) (2 Credit)

Time : 2 Hours]

[Max. Marks : 35

Instructions to the candidates:

Question 1 is compulsory.

Solve any two questions from 2 to 4.
Question 2 to 4 carry equal marks.
Figures to the right indicate full marks.

D
2)
3)
4

01) a)

Solve any four of the following: [8]

i)

1v)

v)

Determine valence electron counts for the following complexes:

1) [(n3_ C5H5) (ns_ CSHS)FC(CO)]

2)  [Re(pph,),CI,N]

Identify the second-row transition metal for the following 18e species
D) [(*CHy) M(CO),]

2)  HM (CO);,

Predict the product and give the type for the following reaction:

1) (CO),Mn—-CH,+S0,—>?

2
) Co OCH_@ . .
| } Lewis acid g
\ \ [ Mea5i]

Define oxidative addition with suitable example.

Give the rate law for dissociative reaction.

b) Discuss the any two methods for synthesis of binary carbonyl complexes.

3]



02) a)
b)

03) a)
b)

04) a)

b)

Explain in detail bonding in ferrocene [6]
1)  Give an account of pd-catalyzed cross-coupling cycle. [3]

i)  Write a short note on kinetic chelate effect with suitable examples.[3]

Explain with the help of suitable example insertion reaction. [6]

1)  Give the role of IR technique in structure predication of
organometallic compounds. [3]

i)  Define inert and labile complexes. Classify following complexes
into inert and labile. [3]

[Cr(H,0)J*" 5 [VHO) " ;  [Cr(CN)J*

Explain the stereochemistry of substitution reaction in square planar
complexes. [6]

1)  Draw r orbitals for linear system C.H, [3]

i)  Give an account of polymerization using Zeiglar-Natta catalyst. [3]

oProeoleed
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Total No. of Questions : 4]
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M.Sc.-1
CHEMISTRY
CHG-290 : Introduction to Chemical Biology-11
(2019 Pattern) (Semester-II) (Elective Option-C) (2 Credit)

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

1)  Question No.l is compulsory.

2)  Solve any two questions from 2 to 4.

3)  Question 2 to 4 carry equal marks.

4)  Figures to the right indicate full marks.

5)  Draw daigram wherever necessary.

Q1) a) Solve any four of the following: [8]
1)  What is Gene therapy?

i)  What is promoter sequence? Give its significance for initiation of
transcription process.

i) What is the difference between deamination and transamination of
amino acids?

iv) What is the effect of pH on enzyme activity?
v)  What do you mean by central dogma of molecular biology?

b) Comment on Urea cycle. [3]

02) Attempt the following questions.

a) Discss the reactions of TCA cycle. [6]
b) Give the differences between DNA and RNA. [3]
c)  Write in brief : Industrial applications of enzymes. [3]



03) Answer the following questions.

a) Describe the principle and procedure of SDS-PAGE [6]
b) Explain the salient features of DNA replication. [3]
c) Comment on allosteric enzymes with suitable example. [3]

04) Solve the following questions.

a) Describe in detail steps leading to formation of initiation complex in
protein synthesis. State the function of peptidyl transferase and

translocase enzyme. [6]
b) Write anote on irreversible inhibition of enzyme. [3]
c) Comment on applications of Gene cloning. [3]

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

PC-5199 [Total No. of Pages : 2

[6336]-205
M.Sc. (Part - 1)
GENERAL CHEMISTRY
CHA - 290 : Analytical Chemistry

(Revised 2014) (Semseter - 11) (New) (4 Credits) (33214)

Time: 3Hoursg| [Max. Marks: 50
| nstructions to the candidates:

01)

Q2)

03)

1) All questions of respective section are compulsory.
2) Figures to the right hand side indicate marks.
3) Write the answers of the two parts in separate answer books.

PART - A

Modern Separation Methods and Hyphenated Techniques
Attempt the following : [10]
ad Explain parent ion and meta stable ion in mass spectrometry.
b) Giveany two significant applications of gas chromatography.
c) Giveany two applicationsof ion exchange resins used in chromatography.
d) Givethefragmentation pattern of m-anisidine and chiropropane.
e) Givetheprincipleof ICPMS.,

Answer any Two of the following : [10]

a Explain magnetic analyzersin mass spectrometry.

b) Explain chromatographic band broadening and efficiency of
chromatographic column.

c) Describe size exclusion chromatography.

d) Explainthe detectors used in mass spectrometry.

Answer any One of the following : [S]
ad Explainthe construction of different components and their working.

b) A mass spectral peak centred at m/z of 352 and had a peak width at 5
percent of the peak height of 0.41. Determine the resolution of the mass
spectrometer.

PT.O.



PART - C
Concept of Analytical Chemistry
Q04) Answer the following : [10]

a What is student T-test?
b) With suitable example explainterm precision.
c) What isseparation by precipitation?
d) How column performance can be improved in chromatography?
e) Give procedure for sampling of metals and alloys.

05) Attempt any Two of the following : [10]
ad What aredifferent separation methods? Explain separation by extraction.
b) Writeanote on automated sample handling.
c) Explaintheterm propagation of error with suitable example.
d) Write anote onion exchange chromatography.

06) Attempt any One of the following : [5]

ad Whatisconfidencelimit? Explainin detail test of significance.
b) Explainmeandeviation, averagedeviation, standard deviation with example.

VVVV
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[6336]-301
M.Sc. - 11
PHYSICAL CHEMISTRY

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

CHP - 310 : Quantum and Solid Sate Chemistry
(2019 Pattern) (Semester - 111) (Credit-4)

Time: 3Hoursg]
Instructionsto the candidates :
1) Answers to the two sections should be written in separate answer books.
2) Question 1 and 5 are compulsory.
3) Answer any 2 Questions out of Q2, Q3 & Q4 and any 2 questions out of Q6,

o=

10.
11.
12.
13.

Q7 & Q8.

4) Figures to the right indicate full marks.
5) Use of logarithmic table, calculator is allowed.

6) Neat diagrams must be drawn wherever necessary.

Avogadro Number
Boltzmann Constant

Planck Constant

Electronic Charge

leV

Gas Constant

Faraday Constant
Speed of light

1 cal

I amu

Bohr magneton
Nuclear magneton
Mass of an electron

Physico - Chemical Constants

[Max. Marks: 70

N  =6.022 x 10* mol!
k =1.38 x 10'° erg K-' molecule™!
=1.38 x 1072 J K-! molecule™
h =6.626 x 107 erg s
=6.626 x 10734 Js
e =4.803 x 10" esu
=1.602 x 10°C
=23.06 kcal mol!
=1.602 x 10" erg
=1.602-x 10 J = 1.602-

=8065.5 cm™!

R  =8.314x 10" erg K! mol!
=8.314 J K- mol™!
=1.987 cal K- mol!

F  =96487 Cequiv'

c =2.997 x 10" cm s7!
=2.997 x 10 m s™!
=4.184 x 107 erg

=4.1841]

= 1.673 x 107 kg

= @
= ]

=-9.274 x 10> J T!
=5.051 x 10¥J T

m  =9.11x107"kg

PT.O.



Q1) a)

b)

Q2) a)

b)

03) a)

b)

SECTION -1
Attempt any four of the following : [8]

1)  Find the term symbol for L =2, S =%

i1)  State the conditions for the operator to be linear.

ii1)) Give the statement of Pauli’s exclusion principle.

1v) Write any two properties of quantum mechanical operator.
v) Define Ladder operator and give its properties.

Formulate the Hamiltonian operator for Be** ion and H, molecule.[3]

Attempt the following : [6]

1) Discuss the various step involved in the application of the variation
method.

i1) Derive the equation for linear momentum operator (Px).

Attempt the following : [6]
2
1)  Which of the following are eigen Functions of v ? Give eigen
value

A) sinx and B) 3e*

11)  Write the Schrodiger time independent equation and give the
significance of the terms in it.

Derive the expression for first order correction to energy of non-
degenerate unperturbed level. [6]

Attempt the following : [6]

1)  Compare perturbation method with the variation method.

d
. X, —
11) Evaluate [ dx}

[6336]-301 2



04) a)
b)

05) a)

b)

Q6) a)

b)

Q7) a)

b)

Write a note on Hartree - fock self consistent method. [6]
Attempt the following : [6]
1)  What are the properties of commutators?

i1) Define symmetric and antisymmetric wave function.

SECTION - 11

Attempt any four of the following : [8]
1)  Define screw and edge dislocations.

11)  What is van Arkel process.

1i1) Give the factor affecting rates of solid -solid reaction.

iv) What is piezoelectricity?

v) Define elastic and plastic deformation.

What is lattice imperfection? Give its classification. [3]

Attempt the following : [6]

1)  Discuss the growth of crystal from vapour phase.

i1) Explain the mechanism of the following solid - solid reaction.
AgCl + Nal  — Agl(s) + NaCl .

Attempt the following [6]

1)  Explain the thermal properties of crystal

11) Discuss the kinetic rate laws for deceleratory solid phase
decomposition reaction.

What is a colour centre? Explain the origin of colour centres in halide
crystals. [6]

Attempt the following : [6]

1)  Explain photoconductivity in ionic crystals.

ii) The diffusion coefficient of Li in Ge at 500°C is 10° c¢cm? /s .
What is the distance penetrated in one and half hour?

[6336]-301 3



08) a) Write note on intrinsic and extrinsic semiconductor [6]

b) Attempt the following. [6]

1)

ii)

[6336]-301

If 1eV energy is required to move an atom from the crystal’s
interior to the surface, what is the proportion of vacancies present
in the crystal at 1000 k? At 500 k?

Define climb, jog and kink.

F6d836
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PHYS CAL CHEMISTRY
CHP-311: CCTP-8: Nuclear, Radiation and Polymer Chemistry
(2019 Pattern) (Semester - 111) (4 Credits)

Time: 3Hourg]

I nstructions to the candidates:
Answer to the two sections should be written in separate answer books.

1)

10.
11
12

I3

Questions 1 and 5 are compulsory.
Answer any 2 questions out of Q2, Q3 and Q4 and any 2 questions out of

Q6, Q7 and Q8.

Figuresto the right indicate full marks.

Use of logarithmic table, calculator is allowed.

[Max. Marks: 70

Neat diagrams must be drawn wherever necessary.

Avogadro Number
Boltzmann Constant

Planck Constant
Electronic Charge

leV

Gas Constant

Faraday Constant
Speed of light

I cal

[ amu

Bohr magneton
Nuclear magneton
Mass of an electron

Physico - Chemical Constants

N
k

h

R

o M’

B,
B,

m
"

=6.023 x 10% mol~!

= 1.38 x 107" erg K-'molecule™
=138 x 102 J K~' molecule™

=6.626 x 10 erg s

=6.626 x 103 J/s
=4.803 x 107° esu
=1602 %107
=23.06 k cal mol™!
=1.602 x 10?2 erg
=1.602x 10?7
= 8065.5 cm™

=8.314 x 107 erg K-! mol™' .

=8.314 J K-! mol™!

=1.987 cal K!' mol™!
= 96487 C equivalent™
=2.997 x 10" cm s

=2997 x 10 m s
=4.187 x 10%erg
=4.1871]

= 1.673 x 102 kg

=-9274 x 107 J T

=5.051 x 1027 J T~
=9.11 x 107 kg
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Ql) 8

b)

Q2) g

b)

Q3) 8
b)

Q4) &)
b)

SECTION - |

Attempt any four of thefollowing : [8]
I)  Distinguish between fissile and fissinable nucleids.

i)  Enlist special nuclear reactions.

iif)  Describe the applications of PIXE.

Iv) Explainthe propertiesof scintillators.

v)  Writedifferent types of nuclear reactions.

Discuss the merits and demerits of liquid drop model. [3]

Attempt thefollowing : [6]
1)  Explain conservation in nuclear reactions.

i)  Describe projective accelerator and target preparation in PIXE.
Attempt thefollowing: [6]

I)  Discussdiscontinutiesin nuclear propertieswith referenceto magic
number.

i)  Explain schematic diagram of RBS experiment.

Explain the working of surface barrier semiconductor detector [6]
Attempt thefollowing. [6]
i)  Discuss the compound nucleus theory.

i)  Write anote on thermonuclear reactions.

Describe the working of Li-drifted detector with schematic diagram. [6]
Attempt thefollowing. [6]
i)  Distinguishthermal, fast & Intermediate reactors.

ii)  Describe channeling effects of RBS.
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Q3) 8

b)

Q6) a)

b)

Q7) 8

b)

Q8) &)
b)

SECTION - 11

Attempt any four of thefollowing : [8]
1)  Distinguish between Homopolymer and co-polymer.

i)  Defineregular and strictly regular solutions.

i)  Explain degree of polymerisation.

IvV)  Write co-polymer equation & explain terms.

v)  Define number and weight average molecular weight.

Describe secondary bond forces of the polymers [3]

Answer thefollowing: [6]
1)  Describe membrane osmometry.

i)  Discussthe classification of polymers.

Answer thefollowing : [6]
1)  Explainend group analysis method to determine molecul ar weight.
i)  Explain instantaneous composition of polymer.

Explain light scattering method for determination of molecular weight of
polymer. [6]

Answer thefollowing. [6]
1)  Distinguish between thermoplastic and thermosetting polymers.

i)  What ismonomer reactivity ratios?

Explain cryoscopic method to determine molecular weight of polymer.[6]
Answer the thefollowing: [6]
I)  Discussultracentrifugation.

i)  Describe molecular weight distribution.

¥ %k %k

[6336]-302 3



Total No. of Questions : 8] SEAT No. :
PC3769 [Total No. of Pages : 4
[6336]-303
S.Y. M.Sc.
PHYSICAL CHEMISTRY

CHP-312: Physicochemical Methods of Analysis
(2019 Pattern) (Semester I1I)

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

1) Answer the two sections should be written in Separate answer book.

2) Question 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 Q.8.

4) Figures to the right side indicate full marks.

5) Use of logarithmic table, calculator is allowed.

6) Neat diagrams must be drawn wheever necessary.

Physico - Chemical Constants

1) Avogadro Number N =4022% |£2m@mol
2) Boltzmann Constant - .k =138 x 1078 erg XK' molecule”
=1.38 x 102 JK! molecule!
3). Planck Constant h  =6626% 10 erg §
| = 6,626 x 1071 J s
4) Blectronic Charge e =4.803 x 10" esu
o =602 = 1R C
5 le¥ =23.06 k cal mol”!
= 1,602 % 102 erg
=1,602"% 10" J
= 80655 cr! )
6) Gas Constant R =8.314 % 107 ergK~ mol"
= 8,314 J K mol™
= 1.987 cal K-''mol”
7) Faraday Constant F =96487 C equiv’
8) Speed oflight ¢ =2997 x 10" cm s
. =2:997 x 10* m s
9) 1 cal - . =4.084 % 107 erg
= 4,184 T
10) lamu =1.673 x 10% kg
1) Bohr magneton B, =-9.274 x 1~(_3~24 J T
12) Nuclearmagneton f, =3051 = lg)l* JTE
13) Mass of'an electron “m, =0.11* 107 kg

PTO.



01) a)

b)

02) a)

b)

03) a)

b)

04) a)

b)

SECTION -1
Attempt any four of the following : [8]

1)  What is meant by short wavelength cutoft?
i) Define the term binding energy and work function used in ESCA.

i) Why does weight of energy crucible change when it is heated upto
1000°C in TGA technique.

iv) Give two application of X-ray absorption.
v)  Explain the term thermal analysis.

Discuss the application of TGA technique. [3]

Answer the following. [6]
1)  What are the advantages of X-ray radioactive source.

1)  Explain chemical shift observed in ESCA technique.

Answer the following. [6]
1)  Describe with an example neutralization thermometric titration.

i) The work function of a spectrometer is 35ev. The binding energy
of the emitted electrons is 1.050 ev. If the kinetic energy of the
electrons is 1.75 ev. Find the wavelength of X-ray.

Explain with a neat labelled diagram electron microprobe used in electron
probe X-ray microanalysis techniques. [6]

Answer the following. [6]
1)  Explain spectral splitting observed in ESCA technique.
i)  Explain how DTA peaks are helpful to analyse the test sample.

State the principle of thermometric titration. Explain thermometric titration
curve for exothermic and endothermic reaction. [6]

Answer the following. [6]
1)  Explain the chemical analysis of X-ray absorption.

1) 120 mg sample containg a mixture of Nacl (mol.wt.58.5) and
CaC,0,-H,0 (mol.wt.146) showed a loss of 7.00 mg at 140°C on
TG curve. Determine the percentage of calcium oxalate in the sample.
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05) a)

b)

06) 2)

b)

Q7) a)
b)

08) a)

SECTION - 11

Attempt any four of the following : [8]
1)  What is plasma? State it’s types?

1))  What is controlled potential coulometry?

i) Differentiate between fluorescence and phosphorescence.

iv) What is principle of amperometric titration?

v)  Define the term potentistat

Explain ‘T’ route mechanism for electro chemiluminescence. [3]

Answer the following. [6]
1)  Write the application of potential coulometry.

i)  What are the advantages of amperometric titration.

Answer the following. [6]
1)  Describe briefly the technique of pulse voltametry.

i)  Theintial current is go mA and decrease exponentially with k=0.0058
sec”! the titration time is 714 sec. How many milligram of uranium(vi)
are reduced to uranium (iv)

Explain the sample intruduction in ICP spectrometer . [6]
Attempt the following. [6]
1)  Explain the ‘S’ route mechanism for electro chemiluminescence.
1) Define the terms:

1) Voltagram

2) Single, doublet and triplet states.

Write a note on cyclic voltametry. [6]
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b) Attempt the following. [6]

i)
if)

[6336]-303

Discuss the applications of cyclic voltametry.
A sample of Ni are weighing 3.18g is dissolved in acidic and the Ni

is electrolysed using constant current of 2.5 ua for 10 minutes.
Calculate the percentage of Ni in the ore.
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Total No. of Questions: 8] SEAT No.

PC3770 [Total No. of Pages: 6
[6336]-304

M.Sc. - [ (Physical Chemistry)
CBOP-3: CHP-313(A) : PHOTOCHEMISTRY AND
TECHNIQUESIN POLYMER CHEMISTRY
(2019 Pattern) (Semester - 111) (Elective) (Option - A)

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

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

2) Question 1 and 5 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 indicate full marks.

5 Use of logarithmic table, calculator is allowed.

6) Neat diagrams must be drawn wherever necessary.

Physico - Chemical Constants

. Avogadro Number N  =6.023 x 0% 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
=0.626 x 10 Js

4. Electronic Charge e  =4.803x 10" esu
=1.602 x 107" C

5. leV = 23.06 k cal mol™!

=1.602 x 10~ erg
=1.602 x 107 J
= 8065.5 cm™

6.  Gas Constant R =8314x 10" erg K mol”
=8.314 J K~ mol™!
=1.987 cal K' mol-"'

7. Faraday Constant F =96487 C equavalent™

8. Speedoflight c =2.997x 10" ¢m s
=2997 x 10° m s

9% | cal =4187 x 107erg
=4.1871]

10, 1 amu =1.673 x 10-" kg

11.  Bohr Magneton B, =-9274x10*JT"

12. Nuclear Magneton B =5051x1027JT"

13, Mass of an electron m, =9.11x107" kg

PT.O.



SECTION - |
Q1) @ Solveany 4 of thefollowing : [8]

i)  Explainthe photochemical equivalance.
i)  What isselection rules?

i) Explainfour level lasers.

Iv) Discuss single photon counting.

v) What is Femtosecond Flash Photolysis.

b) Discuss the term photoluminescence. [3]

Q2) @ Explanindetails. [6]
I)  Explain self-phase modulation.
i)  What are application of solar energy.
b) Answerthefollowing:
I)  Write a short note on photosynthesis. [3]

i)  Discusskineticsof collision quenching. [3]

Q3) @ Explainthe Jablonski diagram depicting photophysical process. [6]
b) Answerthefollowing:
1)  State Grothhus - Draper’s law. [3]

i)  What are general Features of Photochemical process. [3]

Q4) @ Derivethestern-volmer equation for kinetics of collison quenching. [6]
b) Answerthefollowing:
i)  Discussinteraction of light with matter. [3]

i)  Explain photophysical kinetics of bimolecular process. [3]
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SECTION - 11
Q5) @ Solveany 4 of thefollowing : [8]
1)  What israndom degradation?
i) Explainsinglet & triplet state.
i) What is Rubber elasticity.
Iv)  What is carbon blocks?
v) Explaintheterm crystalline melting point.
b) Write anote on plastic technology. [3]

Q6) @ Explanindetails. [6]
I)  Discussthe Mechanical propertiesof crystalline polymer.
i)  Write note on re-inforcement.
b) Answerthefollowing:
I)  What are application of conducting polymer. [3]
i)  Describe the crosslinking of Polymer. [3]

Q7) @ What is Morphology? Explain polymer requirements and polymer

utilization. [6]
b) Answerthefollowing:

I)  Describe the Voiget model of viscoelastic behaviour. [3]

i)  Definecalendering, dry spinning, wet-spinning. [3]

Q8) @ Derivethestress-strain equation for simple stretching of an elastomer.[ 6]

b) Answerthefollowing:

1)  Describeinjection moulding with neat diagram. [3]
i)  How IR spectrauseful in Polymer Analysis. [3]
X X X
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Total No. of Questions: 8]

PC3770
[6336]-304

M.Sc. - [ (Physical Chemistry)
CBOP-3: CHP-313(B) : SPECIAL TOPICSIN PHYSICAL
CHEMISTRY
(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) Question 1 and 5 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 indicate full marks.

5 Use of logarithmic table, calculator is allowed.

6) Neat diagrams must be drawn wherever necessary.

Physico - Chemical Constants

. Avogadro Number N  =6.023 x 0% 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
=0.626 x 10 Js

4. Electronic Charge e  =4.803x 10" esu
=1.602 x 107" C

5. leV = 23.06 k cal mol™!

=1.602 x 10~ erg
=1.602 x 107 J
= 8065.5 cm™

6.  Gas Constant R =8314x 10" erg K mol”
=8.314 J K~ mol™!
=1.987 cal K' mol-"'

7. Faraday Constant F =96487 C equavalent™

8. Speedoflight c =2.997x 10" ¢m s
=2997 x 10° m s

9. | cal =4187 x 107erg
=4.1871]

10, 1 amu =1.673 x 10-" kg

11.  Bohr Magneton B, =-9274x10*JT"

12. Nuclear Magneton B =5051x1027JT"

13, Mass of an electron m, =9.11x107" kg



SECTION - |
Q1) @ Attempt any four of thefollowing: [8]
1)  Explainthedifference between mean and meridian.
i)  Definethetermsdeterminate and indeterminate errors.
i) Writethe difference between turbidimetry and col orimetry.
Iv) Statethe combination and giveitsformula
v) DefinepH and pOH. How they areinter-related?
b) Explaintheprinciple of nephelometry with aneat |abelled diagram. [3]

Q2) @ Attemptthefollowing: [6]

I) Explain the term ‘significant figures with suitable example for
numerical products and quotients.

i) Explain proton condition for 0.1M NaHCOQO,,

b) Calculate the pH and concentration of all species for 0.01 M
CH, COONa. (Given: K_=1.8 x 107] [6]

Q3) @ Attemptthefollowing: [6]
1)  Explainthe method of least square analysis.
ii)  Write mass balance and charge balance for 0.1M H_PO,.

b) Attemptthefollowing: [6]
I)  What isregression analysis? Explainthemethod of linear regression
analysis.

i)  Turbidimetry was used to examine a sample. The transmittance of
the sample was 0.368, the cell path length was 1.00 cm and the
concentration was 112 mg/L. Determinethe turbidity coefficient of
the sample.

Q4) @ What ischarge balance equation? Explain how charge balance equation
be used for equilibrium cal culationswith suitable example. [6]

b) Attemptthefollowing: [6]

I)  Takefour alphabetsK, L, M and N. How many combinations and
permutations are possible?All four at atime.

i)  What is the role of conditioning reagent? Explain the method of
turbidimetric determination of sulphatein water.
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SECTION - 11

Q5) @ Attempt any four of thefollowing: [8]
I)  What are carbon nanotubes?
i)  What isnano aerogel? Give itstwo applications.
i) Explain. Why chemisorptionisnot useful for the particle storage of
Hydrogen?
IvV)  Write the influence of temperature and pressure on storage of
Hydrogen.
v)  What is electrochemical adsorption of Hydrogen storage?
b) Give an account of semiconductor nanocrystals. [3]
Q6) @ Attemptthefollowing: [6]
i)  Explainthe Hydrogen storage capability of buckyball.
i)  Explainthe piezoel ectric material swith suitable examples.
b) Attemptthefollowing: [6]
1)  What are different methods of preparation of nanoparticles?
i)  Write anote on smart ceramics.
Q7) @ Attemptthefollowing: [6]
1)  Write short note on smart polymers.
i)  What are shape memory alloy? Givetheir applications.

b) Explainindetail the applicationsof nanoparticleswith examples.  [6]

Q8) a Attemptthefollowing: [6]
1)  What are the uses of smart windows and smart glasses?
i)  Explainelectric doublelayer in metal nanoparticles.
b) Explaintherole of physisorption in the storage of Hydrogen. [6]

[6336]-304
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Total No. of Questions : 6] SEAT No. :

PC-3771 [Total No. of Pages : 3

[6336]-305
M.Sc. (Part - 1)
INORGANIC CHEMISTRY

CCTP - 7 CHI - 330 : Organometallic and Homogeneous Catalyss
(2019 Pattern) (CBCS) (Semseter - I11) (4 Credits)

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

1)
2)
3)
4)

Ql) g

b)

Q2) &

b)

All questions are compulsory.

Answer to the two sections should be written in separate answer books.
Figures to the right indicate full marks.

Neat diagram must be clean wherever necessary.

SECTION - |
Answer thefollowing : [8]
1)  Which of thefollowing complexes obey EAN rule?
) Fe, (CO),
1) CO, (CO),

(Atomic No. of Fe =26, CO = 27)

i)  What is Mond's Process?

i)  Give the properties of cyclobutadines.

IV)  What heplacitiesare possiblefor following ligands?
I) Cyclooctatetraene

1) CH,
Explain with the help of suitable example the role of organometallic
compound as a protecting agent. [3]
Answer any One of thefollowing : [6]

1)  Givean account of synthesisand bonding propertiesand applications
of phosphine compounds.

i) Givethetypical reactionsof (n°-arene) metal derivatives.

Answer any two of thefollowing. [6]

1)  Write anote on schrock curbene.

i) Explain the organometallic compound as a electrophiles and
nucleophiles.

i)  Write short note on triphenyl phosphine.

PT.O.



Q3) @ Answer any oneof thefollowing : [6]

1)  For thefollowing molecules give the oxidation state of metal, Total
Valence Electron (TVE) and No of M-M bondsif any.
1)  Mn, (CO),
1)  CpMn(CO),
l1I) CO,(CO),
i)  Explaintheinterdependence of inorganic and organometallic materia's
inthe environment.
b) Answer any two of the following. [6]
)  What issynergic bonding? Explain with example.
i)  Givelndustrial applications of organometallic compounds.
i) Write short note on bonding in metallic carbonyls.
SECTION - 11
Q4) a Answerthefollowing: [8]
)  What isasymmetric catalysis? Explain with suitable example.
ii) Givethebasic stepsinvolved in polymerization reaction.
i)  Definechemo selectivity with suitable example.
Iv) Give the catalyst used for sharpless & Jacobson epoxitation.

b) Differentiate between Homogeneous and heterogeneous catalysis. [ 3]

Q5) @ Answer any oneof thefollowing: : [6]

1)
i)

What do you mean by C-C bond formation reaction? Discuss
mechanism of Heck reaction with the help of catalytic cycle.

Givethe limitation of Homogeneous catalysis. Discuss the various
attempt made for catalyst-product seperation in Homogeneous
catalyss.

b) Answer any two of thefollowing : [6]

1)
i)
ii)

[6336]-305

How IR spectroscopy is used for studying Homogeneous catalytic
reactionswith suitable example.

M etallocene based catal yst are superior for polymerization of olefms.
Explain.

Givetheimportance of 16-18 electron rulein homogeneous catalytic
cycle.



Q6) @ Answer any one of thefollowing [6]

)  What is metathesis reaction? Discuss different types of metathesis
reactionsgiving suitable example.

i)  Give an account of homogeneous catalysis for synthesis of high
valuechemicals,

b) Answer any two of the following. [6]
I)  Discussoxidative addition reaction with suitable example.
i)  Writeanote oninfluence of attached ligand on catalystsactivity and
sectivity.
i)  Discussthe catalyst used for liquid phase oxidation reactions.

VVVV
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Total No. of Questions: 6] SEAT No. -
PC3772 [Total No. of Pages: 3

[6336]-306
M.Sc.- 11
INORGANIC CHEMISTRY
CHI-331: Inor ganic Reaction M echanism
(2019 Pattern) (Semester - 111)

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

1) All question are compulsory.

2) Neat diagram must be drawn whenever necessary.

3) Figuresto theright indicate full marks.

4) Answersin the two section should be written in separate answer book.

SECTION - A

Q1) & Answerthefollowing. [8]
)  Givethe maintypes of inorganic reactions.

i)  Arrangethefollowing complexesaccording to their increasity order
of rate equation. trans[Co(en),Cl.]* trans[Co(en)(NH,), CL]*, trans
[Co(NH,)CL,].

i)  Four coordinated Td or square planar complexes faster than six
coordinated oh complexes why?

IV)  What are the main characteristics of outersphere electron transfer
reactions?

b) Explainindetail thereactionsof coordinated ligands. [3]

Q2) @& Answer any one of thefollowing.
1)  What isbase hydrolysis? Explain with suitable example. [6]

i)  How isotopelabelling techniqueisuseful in studying the mechanism
of thereaction? Explain?

b) Attemptthefollowing. [6]
1)  Describe mercusequaltionin detail.
i)  Polarisation theory of trans-effect.
i)  Discuss SN?-mechanism in brief.

PT.O.



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

i)  Discusstheextent of exchangeinteractioninthe Cu,O, ring system
isgreater than that in Cr,O, ring system explain.

i)  What is exciated state outersphere reactions & Give their
applications?

b) Write anote on (any two) [6]
1) HSAB principle
i)  Racemization in coordination compounds.

i) Electrophillic behaviour of the complex.

SECTION -B
Q4) & Answerthefollowing. [8]

1)  What do you mean by quanturm yeild in photochemical reaction?

i)  What is phosphorescence?
i)  What is photochemical reaction? Give example.
Iv)  What isanation reaction?
b) Attempt thefollowing [3]

Describe the phenomenon of fluoresence.

Q5) @ Answer any one of the following. [6]

I)  Discussthe role of spector ligand in substitution of square planer
complexes.

i)  Explainindetail methyl migration reaction.
b) Answer any two of the following. [6]
1)  Explain Substitution by reversible oxidative addition.

i)  Giveanaccount on non chalant ring forming reaction of coordinated
ligands.

i)  Draw and discussthe experimental set up for study of photochemical
reaction.
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Q6) @ Attempt any one of the following. [6]

)  Give an overview about solvolysis of coordinated phosphorous
atoms.

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

b) Write ashort note on any two of the following. [6]
1)  Chalant ring modifying reactions.
i)  Reductive elimination Reactions.

i)  Halogenation of coordinated nitrogen atom.

¥ %k %k
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Total No. of Questions : 6] SEAT No. :

PC3773 [6336] 307 [Total No. of Pages : 3

M.Sc. - II (Chemistry)
INORGANIC CHEMISTRY
CHI-332 : Bioinorganic and Medicinal Inorganic Chemistry
(2019 Pattern) (Semester-11I)

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

1)  All questions are compulsory.

2)  Figures to the right indicates full marks.

3)  Draw neat diagram wherever necessary.

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

SECTION-I
Q1) a) Answer the following. [8]

1)  Why Mn"" is biologically important?
i)  What are Reiske protein?

i) Explain the structurally important components of Mo containing
enzymes.

iv) Why type-I cu-protein are blue in colour?

b) Why transition metals are involved in enzymatic reaction? [3]

02) a) Attempt any one of the following. [6]
1)  What are oxidase? Explain it with suitable example.

i)  Give the overall reaction catalysed by molybdenum dependent
nitrogenase.

b) Attempt any two of the following. [6]
1)  Write a note on Adenosylconalamine as a coenzyme.
i)  Draw the structure of vit. B, with its role.

) Give the names & functions of any three zinc proteins.

PTO.



03) a)

b)

04) a)

b)

05) a)

b)

Attempt any one of the following. [6]
1)  Give an account of metal clusters in nitrogenase.

1)  Explain the structure & functions of Tyrosinase in detail.

Write note on any two. [6]
1)  Explain Vanadium’s Insulin mimetic effect.

i)  Explain O, production at four Mn cluster.

i) Multisite redox enzymes are known in biology. Comment on the
hydrogenases in Nickel.

SECTION-II

Attempt the following. [8]
1)  What are the biological function of four inorganic elements?
1)  Explain the general route to develop the inorganic complex.

iii) Explain the role of *Sr-chloride as a therapeutic agent for bone
cancer treatment.

iv) Enlist platinum based Antitumor agents.

Explain the biochemistry & pharmacology of gold complex. [3]

Attempt any one of the following. [6]
1)  Whatis Intra-cavity & Intra-arterial radiopharmaceuticals.

1))  Why is Tc considered as best nucleous in radiopharmaceuticals?
Attempt any two of the following. [6]

i)  Biological oxidation of phenylalanine in presence of Dopamine-3-
mono oxygenase.

i)  What do you mean “metallofoot printing agents”. Explain with the
help of suitable examples?

) Explain the model pathway for reduction and accumulation of
vanadium.

[6336]-307 2



06) a) Attempt any one of the following. [6]

1)  Explain with mechanism the reaction catalysed by amine oxidase
enzyme.

1)  Explain with the help of suitable diagram the nuclease activity of
[Cu(phen) ]" complex.

b) Write notes on any two. [6]
1)  Heart & Brain imaging agents.
i) A mavandin

i) Role of lithium isotope in precise localization of lithium on cells/
lithium isotope.

otooleelesle
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Total No. of Questions: 6]

SEAT No.:

PC3774 [Total No. of Pages: 6

[6336]-308
M.Sc.- 11

INORGANIC CHEMISTRY

CHI-333(A) : Modern Instrumental Methodsin Inorganic Chemistry

(2019 Pattern) (Semester - 111)

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

1)
2)
3)
4)

Ql) 8

b)

Q2) &

b)

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

Figuresto the right indicate full marks.

Use of logarithm table and calculator is allowed.

SECTION - |
(Thermal and Spectroscopic Techniques)
Attempt thefollowing : [8]
1)  Defineisothermal TGA

i)  Which electromagnetic radiation used in NM R spectroscopy?Write
the frequence range of that electromagnetic radiation.

i)  Write the condition for scaning sample in Auger electron
spectroscopy.

Iv) What is T.PD.? Give the applications of T.P.D.

Explain ESR spectrum of H-atom. Write the intensity ratio of
ESR-spectrum of H-atom. [3]

Attempt any one of thefollowing: [6]
1)  Explainindetail typical thermogram of TGA.

i)  Whatismiller indices? Draw themiller indicesfor (100), (101).
Attempt any two of thefollowing : [6]
)  What is DSC? Explain the working of DSC with suitable example,
ii)  Explain the principle of FTIR spectroscopy.

i) Draw the block diagram of D.T.A.

PT.O.



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

I)  Describethe Jablonski diagram and its significancein understanding
fluorescence.

i)  Describethe principle of operation of ascientillation counter.
b) Attmept any two of thefollowing : [6]

I) State Bragg's equation and explain its significance in X-ray
diffraction.

i) How doesT.PD. differ from other thermal analysis techniques.

i)  What is ESR? Which standard compound used in ESR? What is
the g-valuefor Free electron.

SECTION - 11

(Imaging and Analytical Techniques)
Q4) a Attemptthefollowing: [8]
1)  What is SEM? Name the detector used in SEM.
i)  What isthe primary purpose of cyclic voltammetry?

i) Write the unit of magnetic moment measurement? Write spin only
formulae.

IvV)  What isBathochromic shift? Write the range of wavelength usedin
UV-visible spectroscopy.

b) What is TEM? Draw the schematic diagram of TEM. [3]
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Q5) 8

b)

Q6) &)

b)

Attempt any one of thefollowing : [6]

)  Why UV-visible spectrais broad? Explain the used of UV-visible
spectroscopy toward co-ordination complet (T : (H,0) ]*".

i) Draw the cyclic voltammogram of k,[Fe(CN) ] in 0.1m kcl
electrolytic solution.

Attempt any two of thefollowing : [6]

) How will you differentiate cis-[Ptcl,(NH,),] and trans -
[Pt ClI_(NH,),] by using 'H-NMR-Spectroscopy.

i)  Explainthe applications of flame photometry.

i) Explain the application of *C - NMR spectroscopy.

Attempt any one of thefollowing: [6]

1)  Definemagnetic susceptibility? Explaintypical hysteresiscurvefor
Ferromagnetic materials.

i)  Write the difference between soft and hard magnets.

Attempt any two of thefollowing : [6]
1)  Write shorts notes on photodegration of dye.

i)  Explainthe principle, working and application of flame photometry.
i)  Write the application & uses of XPS.

X X X
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[6336]-308

M.Sc. -1
INORGANIC CHEMISTRY
CHI-333(B) : Inorganic Magneto and Polymer Chemistry
(2019 Pattern) (Semester - 111)

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

1) All questions are compulsory.

2) Figuresto theright indicate full marks.

3) Useof calculator is allowed.

4) Neat diagrams must be drawn wherever necessary.

SECTION -1
(Inorganic Magneto Chemistry)
Q1) & Answerthefollowing: [8]
1)  WhatisNeel temperature? Giveitsexample.
i)  Givesignificance of magnetic materials.
i) Define magnetic susceptibility. Giveitsunit.
Iv) Explain solute-solute magneticinteractions.

b) Explain experimental magnetic moment of thefollowing: [3]
) Mnr*p, . =49BMAt No. Mn=25
i) Fe*p,, =~55BMAL No. Fe=26
Q2) @& Answer any one of thefollowing: [6]

1)  Explain potential energy for high spin cross over complex.
i)  Explaintemperatureindependent paramagnetism.
b) Answer any two of thefollowing : [6]
1)  Discussstructure and magnetic interactionsin spinel.
i)  Explain applications of magnetic materials.
i)  Describeindetaill metal - metal exchangeinteractions.



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

1)  What do you meant by hard and soft ferrites. Explain interactions
Inspinels.

i) Describe experimental set-up for Faraday’s method & write
advantages & disadvantages of this method.

b) Answer any two of thefollowing: [6]
I)  Discuss magnetic properties of lanthanides & actinides.

i)  What are mixed valence compounds? Comment on their mangetic
behaviour.

i)  What is spin canting? Giveit's suitable exampl es.

SECTION - 11

(Inorganic Polymers)
Q4) @ Answerthefollowing: [8]
I)  Draw the structure of Borazole.
i)  Explainclassification of polymers.
i)  Give brief account of silicon rubber.
Iv)  Explain homopolar inorganic polymer with example.

b) Explain polymeric compounds of nitrogen. [3]
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Q5) @ Attempt any one of thefollowing: [6]
1)  Explaincatayticroleof inorganic polymers.
i)  Explainpreparation, properties& applicationsof aluminium nitride.
b) Answer any two of thefollowing : [6]
I)  Writeanote on polythiazoles.
i)  Explaininbrief boron nitrides.

i)  Discuss about polysiloxanes.

Q6) @ Attempt any one of thefollowing: [6]
I)  Discuss various applications of inorganic polymers.
i)  Explain stepsinvolved in polymerization process.
b) Answer any two of thefollowing: [6]
I)  Discuss synthesis & reactions of coordination polymers.
i)  Write a note on SN compounds.

i) Explain synthesis of vulcanised rubber. Write its applications in
different field.
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PC-3775 [Total No. of Pages: 5

[6336]-309
M.Sc. - 11
ORGANIC CHEMISTRY

CCTP-7 CHO - 350 : Organic Reaction Mechanism and

Biogenesis
(2019 Pattern) (Semester - I11)

Time: 3Hourg| [Max. Marks: 70
I nstructionsto the candidates:
1) Question 1 and 5 are compulsory and carry 11 marks each.
2) Attempt any two questions from question 2 to 4 and two questions from
guestions 6-8.
3) Answer to the two sections should be written in separate answer books.
4)  Figures to the right indicate full marks.
SECTION -1
Q1) Attempt the following:
a)  Suggest the mechanism for the following. [9]
Na })}f) " >
» IN gy - PN,
i) CH,CH=C (CH,), —=— CH,~ CH-CH(CH),),
2
2 A
b) Suggest the reagents and explain the mechanism for the following

conversions. [6]

)  CH,=CH-CH,-Br—H,C - CH,- CH

| 2

Br Br
N -COA N
o ) e

PT.O.



Q2) Write short note on any three. [12]

a) Isotope Labeling.
b) Taft equation.
c) Factors affecting stability of free radical.
d) Mcmurry coupling.
Q3) Attempt any four of the following. [12]
a) Predict the sign of Hammett sigma () constant for the following
substituents.
) P-CH,
i) P-CN
i) P-OH
b) Whatis autoxidation? Explain with suitable example.
c) The pKa of P - methoxy benzoic acid is 4.49 and benzoic acid is 4.19.
Calculate o for P-MeO.
d) What are persistent radicals? Explain with suitable example.
e) Whatare free radicals? Comment on their stability.
Q4) Attempt any four of the following. [12]
a) Explain the significance of 6 —(sigma) and p (rho).
b) Demonstrate the utility of cross over experiment in the investigation of
reaction mechanism for the following reaction.
_ -—CE? —ctty i ﬁ
s [ _ ACh > e ) —CHa
c) Predict the product with mechanism.

P PhCo)s %
Pty
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d) The benzoylation of m - and p- substituted aniline has p =—2.69. Justify
your answer.

e) Predict the product and explain the mechanism.

Br CCl, + H,C = CEt, _ v ,?

SECTION - 11
Q5) Attempt the following.
a) Suggest the biogenesis for the following natural products. [9]
O
) GPP _—=2
if)
b) Complete the given biogenetic conversions. [6]

i) L-—Lysine 2 o y }}M%
/ A
Me.
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if) AT =
B —>
& &N 2 /
, . Me.

Q6) Write a short note on any three of the following. [12]
a) Importance of Mannich reaction in the biosynthesis of alkaloids.
b) Role of 'SAM' in natural product synthesis.
c) Steps involved in the conversion of acetyl CoA to Mevalonic acid.

d) [Irregular monoterpenoides

Q7) Complete the following biogenesis (any four) [12]

L "
a) FPP =

-—
b) Phenylalanine ———= m
H

..._—§_
c) Cinnamic acid _;_;}_> e @.\
O ',

HO

OOH

PO H
7\ AD T
4 Ho HO™ "oy
r

O O
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L-Lysine _______; e sz 60
s~

e)
Q8) Attempt any four of the following. [12]

a) Complete the following biogenesis.
b) Write a short note on 'Cyclo addition reaction in piperine'
c) Complete the given biogenesis.

. ~COOH ,

d 1"
N <y~ 7
Me.
d) Indicate the position of lable in each step and in the final product.
I
CH,-C-SCoA —2— NPP

e) Complete the give biogenesis.

OH
OH
— ! P e
Me! H HCIOO "
Me
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M.Sc. -1
ORGANIC CHEMISTRY
CCTP-8,CHO-351: SructureDeter mination 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 questionsfrom Q.2 to Q.4 and any two questionsfrom Q.6 to Q.8.
3) Answersto the two sections should be written in separate answer books.
4) Figuresto theright indicate full marks.

SECTION - |
Q1) @ Discuss advantages of 2d spectroscopic techniques. [3]
b) Deduce the structure of the following compound from the data given.
Justify your assignment. [4]
MF:CH,O
CMR DEPT-I DEPT-II
18 up -
41 up up
67 up -
116 down -
141 up up

c) Anaysethefollowing spectral dataand arrive to acorrect structure. [4]
Molecular lon peak = M* (m/e = 130); Base peak = 115
CMR: 20°(s); 75 (s); 54(1); 50 (@); 33(q); 25(q) str.
PMR : 1.3(s) 30mm; 2.2 (s)15mm; 2.5(s) 10mm 3.6(s) 15mm

PT.O.



Q2) Writeashort note. (Any three) [12]
a Concept of NOE
b) DEPT and APT
c) Lanthanideshift reagents
d) Factorsaffecting spin-spin coupling

Q3) Attempt any three of thefollowing. [12]
ad Deducethe structure and Justify.

LbA c 0
0 Pock1 Y

CMR : 13.9 (Q) str. 19.8 (Q), 24.4 Q), 47.5(s), 60.1(t) 110.2(t),
147.7(s); 176.3(S)

PMR : 1.12(s)6H, 1.2(t)7.4Hz3H, 1.62(s)3H 4.07(Q)7.4Hz2H,
4.76(s)2H
b) MF : CH/.CLO,
PMR : 1.45(d)12Hz 1H, 1.60(s)3H, 2.29 (d) 12Hz 1H 3.77 (s)3H
CMR : 18,31, 35,53,63, 170
DEPT 90 : No peak
DEPT 135 :18 & 53 (up), 31 (down)
Deduce the structure from given data
c) MF:CH/O,
IR : 1728 cm?
'HNMR : 2.1(s) 3H,3.35(s) 6H, 4.6 (s) 1H
CMR DEPT 90 DEPT 135

25 ab up
55 ab up
104 up up
204 ab ab

Deduce the structure from given data.
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d) The COSY and HETCOR spectra of the compound z(C,H,O) exhibit
thefollowing data.

Its CMR (DEPT-135) show -ve peaks.
Analyse the data and arrive at correct structure.

COSY : 38— 17 HETCOR: 3.8 > 64
17— 3.8 17— 32
Q4) Attempt any four of the following. [12]

a ExplainJab for the following compounds.

Ph fy ,/’q
Kg{ fr >'3\M3 Hb>%h
£t e 1o = 2HZ Tah = 20HL
= |4HL
b) (CD,),SO showsfivelinesin ®*CMR at 40.1 ppm : Explain.
c) Why the PMR spectrum of EtoH Shows broad singlet for OH.
d) However the signal disappears on addition of D,O. Write note on types
of coupling.
e) How will you distinguish between following pairs by using indicated
spectral technique.

Crm I&) Qo
SECTION - Il
Q5) The spectraof unknown compound are given below. Analyse the spectraand
use the datato arrive at a structure. [11]

Note :- students are instructed to interpet and attach the extra copy of spectra
provided with question paper with answer sheet.
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'H NMR
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Q6) @ The PMR of compound A shows following signals. Assign signals to
different protons using decoupling experiment. Justify your answer. [6]

[Note -underlined protons are not given|

1.65 (3H, d, J=7H2)

1.97 (3H, dd, J= 1.5 and 7Hz)

3.86 (1H, bs, exch)

392 (1H,d,J=5H2)

4.32 (1H, dg, J=5and 7 Hz)

5.87 (1H, d, J=2H2)

6.06 (1H, ddg, J=1,1.5and 16 Hz)
6.99 (1H, dg, J= 6 and 16 Hz)

Spin decoupling experiment-
Irradiation at changeat
) 6.06 5.87(9)
1.97 (d, J=7Hz)
6.99 (g, J= 6H2)
i) 3.92 4.32 (g, J=7Hz)

b) Assignthegivenchemica shifttovariouscarbon of thefollowing structure.

[6]

a

S O/@/Ji\fj/Y

23.6 (), 28.5 (d), 42.9 (t), 47.4 (d)
55.9 (), 70.8 (t), 71.2 (t), 114.2 (d)
119.8 (d), 129.1 (s), 129.8 (d), 133.4 (9)
165.1 (s), 195.3 (9)
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Q7) Attempt any four of the following. [12]

a)

b)

d)

Differentiate the following by mass spectrometry.

Differentiate the following by mass spectrometry.
o O
Write the genesis of theions given below.

<Nj B4, 59, 42

[

Write the genesis of theions given below.

<
S
(1U@ 21%, 216, 141, 113

Mass spectral data for one of the three structures A, B and C is given
below. Identify the structure consistent with given mass spectral data.

B <,

A

mass (M/2) = 114, 99,71,70, 57, 43 (100%)

[6336]-310 8



Q8) Attempt any three of thefollowing. [12]
d M~ intensity decreasesin order of cyclic > acyclic > branch
Explain.
b)  Write short note on Time of flight mass analyser.

Cc) Mass spectroscopy can be used to determine number of chlorine and
bromine atom in organic compounds. Explain.

d) Suggest the structure of the compound based on following data and
explain genesisof ions.

M.F.: CH.O

9 1072

Massm/2 : 150, 108 (100%), 91,77,73

¥ %k %k
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[6336]-311
M.Sc. -1
ORGANIC CHEMISTRY

CHO-352 : Stereochemistry and Asymmetric Synthesis of Organic

Compounds
(2019 Pattern) (Semester-11I)

Time : 3 Hours] [Max. Marks : 70

Instructions to the candidates:

1) Question 1 and Q.5 are compulsory.

2) Attempt any two questions from 2 to 4.

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

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

5)  Figures to the right indicate full marks.

SECTION-I
Q1) a) Answer the following. [5]
i)  Draw the correct stereostructures of Cis and Trans decalin.
Comment on their stability.
i) Reduction of cyclobutanone by NaBH, is much easier than
cyclooctanone. Explain.

b)  Write a note on Felkin-Anh model. [3]

c) Draw the stable conformation of stereostructure of y tropine and 1, 4
ditert-butyl cyclohexane. [3]

02) Attempt any three of the following. [12]

a)  Discuss the stereochemistry of hydrindane comment on its conformational
flexibility, stability and optical activity.

b)  Write a short notes on tacticity.

c) What is racemization and racemic resolution? Explain with suitable
examples.

d) Draw planar and perspective structures of Cis-Syn-Cis (Meso)

perhydrophenanthrene.

PTO.



03) Give reasons. (any four) [12]

a)

b)

d)

e)

Trans (e,e)-2-amino cyclohexanol undergoning compression to give
cyclopentane carboxyaldehyde on reaction with HNO, while Cis(a,e)
forms cyclohexanone.

In 6-membered ring usually the reactions involving change in hybridization
from SP? to SP? are more favoured than SP3 to SP2.

The observed rate of solvolysis for @,, &(O)is as follows. Explain
and justify your answer.

0T

RQ\TB 1 106\ 1

Neomenthyl chloride undergoes base catalysed elimiantion abour 200
time faster than menthyl chloride.

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

04) Predict the product/s. Justify your answer by giving mechanism and
stereochemical principles involved in it. (any four) [12]

a)

b)

Base

)\/W ?

mn\i
~

KMnOL;
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05) a)

b)

06) a)

MCPBA
n:b s 9

Major Minoy
1 PhMa B>
o 225 g
D75 ether *
OCH,
SECTION-II
Answer the following. [8]

1)  With the help of suitable example, explain the term
‘Diastereoselectivity’.

i)  Explain the steps involved in the asymmetric synthesis using chiral
auxiliary.

1)  With the help of suitable example, explain the condition for formation
of E-enolate.

iv) Give any two applications of Chiral Borane in asymmetric reduction

reactions.
Complete the following conversion. [3]
¢ COO0H H.C
e 3
% \’/Y ; ¢ Hq.
Answer the following (any two) [6]

1)  Explain the selectivity involved in asymmetric reduction of ketone
by using CBS reagent.

1) Explain the selectivity involved in sharpless asymmetric
dihydroxylation reactions.

i) With the help of suitable example, explain the Jacobsen-Katsuki
epoxidation.
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b)

Q7) a)

b)

Predict the product (s) and justify the mechanism. [6]

0
0 . L
Nl\ii\z ’%Etﬁct 9 22
h

P

i)

if)
¢ 0
Q/K Nt
&\/N B U 2 B OTL N
o l,//’/ ‘.- PY:_N E‘t /
th CHy PhcHO
Answer the following. (Any two) [6]

i)  Explain the term Enantiometic excess and diastereometic excess
with suitable examples.

1))  What is ‘Chiral pool’ approach in asymmetric synthesis? Explain
with suitable example.

i) Explain any two applications of BINAL-H in asymmetric reduction

reactions.
Predict the product (s) and justify the mechanism. [6]
i)
H.C VRN
b () DET,T7 (0'Pr),
oH =
EpuooH |
\
if)

0 |- Proling
b 2
R = MeoH |0

Tt
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08) a)

Answer the following. (Any two) [6]

i)

Explain the terms:
1) Stereotopic faces

2) Stereotopic ligands

1) Explain the Zimmerman-Traxler transition state structures for the
aldol reaction of transenolate with achiral aldehyde.
i) Predict the product in the following conversion and explain the
stereochemistry.
U‘\_} CH,y H
_
O [CS-BINAPT RuUOAC,
o
b) Predict the product (s) and justify the mechanism. [6]
i)
AR N CDHQD-prAL
™M e0,C KaC0g, 050y
_ , N %
KgFe (Mg ‘
M e 50, NH,
ii)

[6336]-311
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PC3778 [Total No. of Pages: 9
[6336]-312

M.Sc. - 11
ORGANIC CHEMISTRY

CHO-353(A) : Protection - Deprotection Chiron Approach and
CarbohydrateChemisry

(2019 Pattern) (Semester - 111)

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

1) Q.1& Q.5arecompulsoryand carry 11 marks each.

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

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

4) Figuresto theright indicate full marks.

SECTION -1
Q1) a) Suggest the mechanism [6]
OH
1) oTs 'l) |.-p/v >t CN
| T ke
) Oy e
80 c 0 %
o

0
el 0
i ROJJ\O/\KU Zu Al o s
¢

b) Explain in details the synthesis of (R) and (S). Epichlorohydrin using
chiron approach concept. [9]

Q2) Attempt any three of the following : [12]
a) Explain role of protection deprotection in solid phase peptide synthesis.
b) Write a note on MOM and MEM protection in organic synthesis.
c)  Write importance of chiral precursors for organic synthesis with examples.

d) What is amino-sugar? Enlist the protection methods for formation of
amino-sugar.

PT.O.



Q3) Attempt the following : [12]

a) Arrange the reagents sequentially with all intermediate in the following

conversions.
NH2 Ni B ec
>
YLCOOC@ Yk/\w CHs,
OH 0185

Ph,PCHCO,CH, ; TBSCI; Swern oxidation ; H, Pd/c ; (BOC),0,
NaHCO, ; LiBH,, EtOH.

b) Outline the following synthesis with mechanism

HUOH el @‘COOH
bH

c) Explain the synthesis of (S) - propenedial from D-mannitol.

Q4) Prdict the product/s with mechanism. [12]
- 1) He(2EL)s
Cal NH4NOg ?
a) Q/j/‘\/:J::———- ) NH,-NHo °
) TBS-CI
EGN DMAP
O D) R%E’T' Ol
b) g, o/\/Q - R
W) ]:;(] SH+
o o
0 AQWOH iYMeOH | H® 0
R 1) Msel .
& i) KT

1) Me, ¢ (OMe), » TSOH
d) o 1) e PBA S 9
\ OH m) MQQ'CL,L U ®
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SECTION - 11

Carbohydrate Chemistry
Q5) a) Attempt the following : [6]
1)  Draw open structure and hemiacetal structure of D-fibose.

1) Identify the following Hexoses.

ot O oH (yoH
H
HO & OoH
oH ‘ OH
b) Predit the products/s [9]
CHO ‘0 BY_Q_ iﬂ H, 0
) H——O0H 1D R2 H0a2 9
H _——_.—OH Ca CO\B 7 :
CHy~0H
T O
" ] BuzSnt , AIBN
HC —>
ii) F BnO— Phatia ’
0Bn O,
Q6) Write a short note (Any three) [12]

a) Glycosylation in carbohydrate chemistry.
b) Step up synthesis of monosaccharides.
c) Alkylation of reducing sugars.

d) Synthesis of polysaccharides.
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Q7) Attempt the following : [12]

a)  Specific rotation of D-glucose changes over several hours until reaching
+52.5°, explain.
b) Explain reactivities of hydroxy group in glucose with examples.
c) Explain the participation of group at C, in formation of 1, 2 - trans and
cis glycoside bond.
d) What is glucoconjugates? Explain one method for synthesis of
glucoconjugate.
Q8) Suggest the mechanism. [12]
OH
: QD Base, T axces C:O O
a - \
H .fi> ‘*ho 2 %
0
" ou %% oy
ol 04
9} ’ L0 O
> itk il HOAA/;/M\R
Pﬂ: ”) NQOH 5 Hg_b il oK
AT 0re TR |
c)

O i
OHD Aceifg{ acelone N o
Ho” Na,(Dq 5 H, O
W o 2849, 0 ql OH )
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Total No. of Questions: 8]
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[6336]-312

M.Sc. -1
ORGANICCHEMISTRY
CHO-353(B) : Designing Organic Synthesisand Heter ocyclic
Chemigry
(2019 Pattern) (Semester - 111)

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

1) Q.1& Q.5arecompulsoryand carry 11 marks each.

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

3) Answer to the two sections should be written on separate answer books.

4) Figuresto theright indicate full marks.

SECTION -1
Q1) a) Answer the following (Any two) [6]

1)  Write the synthetic equivalent for following synthons with suitable
examples.

S} @
COOH & CH,-CH,-OH
i)  Explain reversal of carbonyl group polarity with example.

i)  Write disconnection methods for 3, and 4-membered rings.

b)  Suggest the retrosynthetic analysis & strategy for following intermediates.[5]

H === 4
A (
0




Q2) Using retrosynthetic analysis, suggest suitable method for the synthesis of

following compounds (Any three) [12]
Ph
OMe
a)
|
¥e
0

b) &fY Ph
oY
N0 N
C) C}@/\/
Me

OH

ST

1
oH

He

Q3) Attempt the following : [12]

a) Explain the used of FGI in disconnection approach with two functional
groups.

b) Explain illogical disconnection in a-hydroxy carbony compounds.
c) Draw the structure of () reserpic acid lactone and (—) reserpine.

d) Explain stereoselective functionalizations of furan - aldehyde
photoadducts in synthesis of Asteltoxin.
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Q4) Outline the steps involved in the following synthetic sequences. Indicate the

reagents used and discuss the stereochemistry involved.

b)

Q5) a)

OHH "

5 O S _Hj
Me: T () -Thieromyl
NR O&*PNB C DIL& n

OH " 0
e e
Me, S
e Me é\/COW
SECTION - 11

Answer the following :

[12]

[6]

1)  Howare 1, 3 dicarbonyl compound used for synthesis of isoxazole

and pyrazole.
1))  Name the following heterocycles using

1) Recognized trivial names.

2) By systematic Hantzsch - widman nomen clature.

P

A
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b) Suggest a suitable mechanism for the following : [9]

Q6) Predit the product with a mechanism. [12]
a —— G 1
Y N\\ t)ﬂ%w\j, penlare
\N/ - : — .
& WS phCo
IR -18°C
b)
= NER o Lok,
SMe E ?
-38°'C
1) Sndly, | Bel

9 B Ol )
@j S o
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Q7) Answer the following : [12]

a)
b)
c)

Q8) a)

b)

Explain Fischer synthesis with a suitable example.
Give any one method for the preparation of isoxazole and pyrimidine.

Explain two different types of reactions in benzothiazoles.

Answer the following : [6]
1)  Why isoxazole is less basic thanoxazole.
1)  Write the structure & uses of Omeprazole, Nicotin & Cilostazol.

Complete the following reaction sequence and write the structure &
reagents. [6]

n
Pr
WLy, s g L 7
C & -
- pac )
Me, ?

NOo ")P‘_

Ty < Crx"
S N
N
WNOC X N
Me Me
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[6336]-313
M.Sc. - |1
ANALYTICAL CHEMISTRY

CHA - 390 : Electrochemical and Thermogravimetric

Methods of Chemical Analysis
(Revised 2019) (Semseter - 111) (4 Credits)

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

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

Ql) 8

b)

Question 1 and 5 are compulsory.

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

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

Figures to the right indicate full marks.

Use of log table and calculator are allowed.

Answers to two sections should be written on separate answer shest.

SECTION - |

Solve any four of thefollowing: [8]
)  Givetheanalytical principleof polarography?
i)  State and explain the Faraday's second law of electrolysis?

i)  Explaintheanaytica significanceof haf wavepotential and diffusion
current using polarogram.

Iv) Differentiate between cathodic peak potential and anodic peak
potential in cyclic voltammetry.

v)  Thepulsevoltammetric techniques are more sensitive than classical
DC polarography? Explain.

Inapolarographic analysis, a2.0 x 10°M of zinc chlorideina0.1mKCl
solution shows the diffusion current of 45.0 uA at —0.4 V versus SCE.
The mercury is dropping at a rate of 80 drops per 5.0 minute. The 100
drops of mercury are collected and found weight 0.379 grams. Calculate
the diffusion coefficient at Zincion. [3]

PT.O.



Q2) &

b)

Q3) g

b)

Q4) g

b)

Attempt thefollowing : [6]

i)  Draw theideal cyclic voltamogram for reduction oxidation of ferric-
ferrous system in a 0.1m KCI solution, and explain why cathodic
peak current and anodic peak current are equal for thisredox reaction.

i)  Explainthedifferent analytical applicationsof cyclic voltammetry.
Attempt thefollowing : [6]

1)  Distinguish between controlled-potential coulometry and controlled
current coulometry.

i) A nicotinamide adenine dinucleotide (NAD*) was assayed by
coulometry by reductiontoitsdimer (NAD),

2NAD*+ 2e— (NAD),

The area under the current-time curve for reduction of 25.0 mli
aqueous solution of NAD*is 84.3 m A.min. Calculate the
concentration of NAD* in the sample (1F = 96500C).

Attempt thefollowing : [6]

1)  What ishydrodynamic voltammetry?What arethe differential ways
of performing the hydrodynamic voltammetry.

i)  Explain the polorographic method of determination of dissolved
oxygen in sample solution.

Attempt thefollowing : [6]

)  What is pulse voltammetry? Explain the potential sweep program
appliedindifferential pulsevoltammetry.

i)  What is coulometry? Explain the applications of potentiostatic
coulometry.

Attempt thefollowing : [6]

1)  Givetheanalytical applicationsof anodic stripping voltammetry.

i)  What ispolarogram? Explainitsusefor qualitative and quantitative
analysisin polarography.

Attempt thefollowing :

1)  Give construction and working of ‘Clark Oxygen Sensor'. [6]

i) A 5.0ml sample solution of Zn (I1) ion produces 15.6 pA diffusion
current on DC polarogram. By adding 3.5ml of 1.00 x103M Zn (I1)
solution to above solution, the new diffusion current is 38.4 pA.
Calculate the concentration of Zn (1) ion in sample solution.
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Q5) 8

b)

Q6) &)

b)

Q7) 8

b)

Q3) 8

b)

SECTION - 11
Solve any four of thefollowing: [8]
)  What DSC can measure.
i)  What this Symbol SignifiesTg?
i)  Definethermomechanical analysis.
Iv)  Write various changes conclude from peaks observed in DTA.
v) Explainterm polymer blends.

A thermogram of amagnesium compound shows aloss of 89.0 mg from
atotal of 180.0 mg used for analyse. Identify the compound either as
MgO, MgCO, or MgC.Q,. [3]

Attempt thefollowing : [6]
1)  Writeanoteon 'Heat flux DSC'.

i)  Writeanote on ' TG-MS.

Explain any three factors affecting results of thermal methods. [6]

What isthermogravimetry? Explain instrumentation of thermogram. [6]
Answer thefollowing : [6]

) A sample of 6.68mg of high purity Indium gave a peak of area
21.94 cme. Calculate calorimetric sensitivity constant at 150°C.

i)  Writeanoteon dielectric thermal analysis.

Attempt thefollowing : [6]
1)  Explainstudy of high aluminacement by DTA method.

i)  Explain detection and identification of evolved gasby EGA.
Answer thefollowing : [6]
1)  Write a note on thermomicroscopy

i)  Explain Power compensate DSC system.

36 d€ 36
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[6336]-314 [Total No. of Pages: 3

SY.M.&c
ANALYTICAL CHEMISTRY

CHA - 391: Analytical M ethod Development and Extraction

Time: 3Hourg]

Techniques
(Revised 2019 Pattern) (Semester - 111)

[Max. Marks: 70

I nstructions to the candidates:

Question 1 and 5 are compulsory.

Questions 2 to 4 carry equal marks.

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

Use of logarithmic tables and scientific calculator is allowed.

1)

b)

Q2) &)

b)

SECTION - |

Solve any four of thefollowing. [8]

1)

i)
i)
V)

v)

Defineprecision.

What is random error?

What isrevalidation?

What issingle point calibration.
What is slope and intercept.

With asuitable diagram describethe USP Type I 11 dissol ution apparatus.

[3]

Explainindetail:- [6]

I)  Robustness and ruggedness.

i)  Explain the role of documentation and communication in method
transfer.

1)  Writeanote on interlaboratory qualification process. [6]

i) Inananalysisof asample of Pronzethe expected percentage of Tin

1S11% The values obtained by three analysisare 10.5% 12.1% and
12.5% Estimate the absolute error, relative error and percentage
error.

PT.O.



Q3) @ Discuss the factors affecting the dissoution process. [6]

b) What isan error? Discuss in detail the types of errors. [6]

Q4) @ Givean account of ICH guidelines and their categories. [6]
b) i) Who are the members (Cosponsors) of ICH? [3]

i) A standard containing 1-6 ppm of nitrate nitrogen was treated with

colorizing agentsto give an absorbance of 0.22 at 507nm. A sample
treated in the same manner gave an absorbance of 0.16 at the same
wavelength. Determine the concentration of nitrate nitrogen in this

sample. [3]
SECTION - 11
Q5) @ Attempt thefollowing any four. [8]
I)  What are the function of the SPME holder.
i)  Enlist factors affecting SPE
i)  What aretheimportant variablesin SPE?
Iv) Give conditions for selection of an organic solvent for MAE.
v) Draw a schematic of the layout of a typical pressurized fluid

extraction system.

b) For agiven system, calculate the percent extracted for a volume ratio

\Y 1
V—a of (i) 1and (i) 0 for asingle extraction. [Given:- D =10] [3]

Q6) @ Attemptthefollowing. [6]

)
i)

Explain in detail determination of copper as the diethyl dithio
carbamate complex.

Explainindetall:
1) Batch extractions and
2) Continuous extractions

b) Attempt thefollowing. [6]

)

[6336]-314

Calculate the milligrams of Fe** left unextracted from 100ml of a
solution having 200 milligrams of Fe** and in 6m HCL after three
extractionswith 25ml ethyl ether. Thevalue of D for thisextraction
1S 150.

Give any one applications of 1on exchange SPE.



Q7) @ Attemptthefollowing. [6]

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

i)  Give factors affecting on SPE.
b) Attemptthefollowing. [6]

1)  Draw aschematic diagram of soxhlet extraction processes& explain
its principle of operation.

i)  Discuss the stages of SPE technique.

Q8) @ Attemptthefollowing. [6]
1)  Explainindetail headspace SPME.
i)  Describe stir-bar sorptive extraction.
b) Attemptthefollowing. [6]
I)  Describe practical aspects of sampling water.

i) Describe SPME-GC applications in the analysis of pesticides in
agueous sample.

X ok %k

[6336]-314 3



Total No. of Questions : 8] SEAT No. :
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[6336]-315
M.Sc.-11
ANALYTICAL CHEMISTRY

CHA-392 : Advanced Chromatographic Methods of Chemical

Analysis
(Revised 2019 Pattern) (Semester-I11I)

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

D
2)

3)
4

01) a)

b)

02) a)

b)

Write answers of two sections on two separate answer books.

0. 1 and Q.5 are compulsory. Solve two questions from 2 to 4 and two questions
from Q.6 to Q.8.

Use of log table and calculator is allowed.
Figures to the right indicate full marks.

SECTION-I
Solve any four of the following. [8]
1)  What is HETP? Give equation for calculation of HETP.
i)  What is probability based matching in GC-MS?

i) What do you mean by retention factor.

iv) What are supercritical fluids?
v)  What is selective ion monitoring in GC-MS?

Gas chromatographic analysis of hydrocarbons was carried out using
20 m length column at gas velocity 37 cms™'. Retention times for octane
and decane are observed at 2.53 and 4.75 min, having W, 0.28 and 0.55
min respectively. Then calculate retention factor for both and selectivity
factor. [3]

Explain in detail. [6]
1)  Steps in interpretation of mass spectra

i) Chemical ionization in MS.

Answer the following. [6]
1)  Write a note on selected ion monitoring.

1)  Give application of GC-MS.

PTO.



03) a)

b)

04) a)

b)

05) a)

b)

06) 2)

b)

Draw the schematic diagram of gas chromatograph and explain function
of each component in detail. [6]

Answer the following. [6]

1)  What is m/z ratio? What is the use of m/z ratio in interpretation of
ms with suitable example.

i)  Explain the term deactivation of surfaces.

Explain estimation of phenols and organochlorine pesticides by LLC-
GC method. [6]

Answer the following. [6]
1)  Write note on kinetic theory of chromatography.

1)  Explain any one mass analyser in detail.

SECTION-II

Answer any four of the following. [8]
1)  What is the principle of siz exclusion chromatography?

i)  What is the role of Guard column in HPLC.

i) Ifasample containing mixture of polar and non-polar substances is
passed through a reverse phase column, which component will elute
first? Justify your answer.

iv) What is the function of interface in LC-MS instrument?
v) Draw aneat labelled diagram of UV-detector.

A standard solution of caffeine of 5gl lit is prepared. It gives a peak area
of 6000. The sample containing caffeine gives a peak of 3700. Calculate
calibration factor and amount of caffeine in given sample. [3]

1)  What is derivatization? Describe pre and post derivatisation in

HPLC. 3]
1)  Explain refractive index detector in HPLC. [3]
Discuss the following. [6]

1)  Preparation of mobile phase in HPLC.
1)) Chemically modified silica phases in HPLC.
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Q7) a)

b)

08) a)

b)

Describe working of short strok piston pumps. How quantitative analysis
is done using HPLC? [6]

Write a short note on following. [6]
1)  Super critical fluid chromatography

1)  Applications of LC-MS

Explain principle of ion exchange chromatography. What are different
types of ion exchangers. [6]

Discuss the following.
1)  Chiral chromatography [3]

i) Thermospray interface [3]

otooloedesde
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[6336]-316
M.Sc. -1
ANALYTICAL CHEMISTRY
CHA-393(A) : Bioanalytical Chemistry
(Revised 2019 Pattern) (Semester - 111)

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

1)
2)
3)
4)
5

Ql) 8

b)

Q2) g

b)

Question No. 1 and Question No. 5 are compulsory.

Answer to two sections should be written on separate answer sheets.

Solve any two questions from Q.2 to Q.4 and any two questions from Q.6 to Q.8.
Figuresto right indicate full marks.

Use of log tables and calculator is allowed.

SECTION -1
Solve any four from the following : [8]

1)  Writethe characteristics of electrophoretic system.
i)  What is zone electrophoresis?

i)  Write principle of TLC.

IvV) Give general aspects of Injection system.

v) StatetheLambert - Beer law.

Write a note on UV-visible absorbance detection in capillary
electrophoresis. [3]

Attempt thefollowing : [6]
1)  What isisoelectric Focus?
i)  Write anote on electroosmosis.

Discuss fluorescence detection in capillary electrophoresis and spectral
distributionin HPTLC plate. [6]

PT.O.



Q3) @ Answerthefollowing: [6]
I)  Write ashort note on planar chromatography.
i)  Deriveequation for electrophoretic mobility.

b) Explainindetail fluorescence detection. [6]

Q4) @ Answerthefollowing: [6]
1)  Writeanoteon cellulose acetate as support mediain electrophoresis.

i)  Explain general aspectsof quantitative and qualitativeanalysis.

b) Explainindetail factorsaffecting on electrophoretic mobility. [6]
SECTION - 11
Q5) a Attempt any four of thefollowing: [8]

I)  Whatispreservative? Enlist blood preservatives.

i)  Draw thestructure of vitamin B.

i)  Defineantigen.

Iv)  Why 24hr urineiscollected for clinical Analysis?

v)  What arewater insoluble vitamins? Givetwo examples.

b) Unknown blood sample of patient were analysed for urea content by
DAM method; the absorbance of sample is 0.110 and absorbance of
standard is 0.115. Calculate the concentration of ureain sample.

[Given : - Conc. of standard ureais 50 ug/mL] [3]
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Q6) a)

b)

Q7) 8

b)

Q8) 8

b)

Discussthefollowing: [6]
)  Oral glucosetolerance test.

i)  Serum ureadetermination by urease method.

Answer thefollowing : [6]
1)  Explainindetail determination of glucose by glucose oxidase method.

i)  Explainthe determination of Riboflavin from biological sample by
photofluorometric method.

Explainthefollowing : [6]

)  Explain colorimetric method for the determination of serum
phosphatelevel.

i)  What isthefunction of immune system? Explaininnate and adaptive
Immunity in detail.

Answer thefollowing : [6]
)  Explainindetail collection of Blood sample.

i)  State the principle and explain the procedure for determination of
Ketone bodies in blood sample.

Explain in detail the various steps involved in solid phase of ELISA
technique. [6]

Answer thefollowing : [6]

) Explain in detail the Fluorimetric method for determination of
Xanthuric acid.

i)  Blood glucose level was analysed by enzymatic method. 100ulit.
1.89/l glucose standard is treated with colouring agent displayed
absorbance of 0.260. Similarly 100ulit. blood sample is treated,
displayed 0.180. Calculate Conc. of glucosein g/l.

X X X
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M.Sc. -1
ANALYTICAL CHEMISTRY
CHA-393(B) : Analytical M ethods of Food and Controlled Substances
(Revised 2019 Pattern) (Semester - 111)

Time: 3Hourg] [Max. Marks: 70
I nstructions to the candidates:
1) Q.1& Q.5arecompulsory.
2) Solve any two questions from Q.2 to Q.4 and any two questions from Q.6 to Q.8.
3) Figuresto theright indicate full marks.
4)  Answersto both sections should be written on separate answer book.
5) Use of scientific calculator is allowed.

SECTION -1
Q1) @ Attempt any four of thefollowing: [8]

1)  What factors affect the selection of a specific sampling plan in
food analysis.

i)  What are the reasons for determining the ash content in food?
i)  What are monosaccharides?
IvV)  Whenisit essential to conduct protein analysis?

v)  Write the principal involved in the determination of benzoic acid

from food.
b) Analysisof FAME by GC gavethefollowing areasfor identified peaks
FAME peak area (AU)
A 1182738
B 2853369
C 14344172
Calculate the % composition of each fatty acid. [3]



Q2) 8

b)

Q3) g

b)

Q4) 8

b)

Outline an analytical method for the determination of saponificationvalue
of ail. A 1.5gm oil sample of saponification value 300 mg KOH was
Saponified using 0.5N KOH. The blank titration reading was 25ml of
0.5N HCI. Find the quantity of acoholic KOH consumed by the oil per

gm. [6]
1)  DefineAshvaue. Givethe method for the determination of sulphated

ash. [3]
i)  Explain phenol - sulphuric acid method. [3]

What are food preservatives? Discuss the classification of food
preservatives with example. A food sample containing sulphite as
preservative (25 gm) was subjected to Tanner method and thetitre value
obtained with 0.01m NaOH was 8.5 ml. Calculate the amount of SO,
present in the sample. [6]
1)  What ismoisture assay? Discusstheimportance of moisture assay.[3]

i)  What are proteins? Write the principal of Dumas method for
proteins. [3]

Explaintheterms-

)  Essential Amino acid Index

i)  LysinAvailahility.

If nitrogen retained, nitrogen absorbed and nitrogen intake by therat was
2.84 mg, 2.22mg and 9.30mg respectively. Calculate NPU, Digestibility
and BV. [6]
1)  Explain the selection of sampling procedureinfood analysis. [3]

i)  Discusstheimportance of dietary fibre. [3]
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SECTION - 11

Q5) @ Attempt any four of thefollowing : [8]
1)  Writethe structure of cathinone and cathine.
i)  What are glandular trichomes?
i)  Write the Gold Chloride Test.
iv) What isLSD?
v) Define
1) Addict
2)  Opium poppy

b) TLC was used to separate componentsin a drug sample. The distances
travelled by the solvents and the samples B, B, and B, were 9cm, 2.5cm,
3.9cm and 6.5cm respectively. Cal cuIaIethe R value of each sample.[3]

Q6) @ Discuss any one presumptive test for diacetylmorphine. A sample of
diacetylmorphine was analysed by LC method. It gave following
observations -

C,=43ugm P =64, A =47, P =43, A =76 caculate C_of
diacetylmorphine. [6]

b) i) Discussthe general procedure for chemical colour tests. What are
itslimitations. [3]

i) Explain- Dille- Koppanyi’stest. [3]
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Q7) @ Discussthe quantification of cocain by GCMS. [6]

b)

Q8) g

b)

I)  Discuss the origin, sources and manufacture of cannabis. [3]

i) A drugsampleof L SD wasextracted with CHCI.,. The CHCI,, extract

was analysed for itsL SD content using GCM S and the observations

areasfollow -
LSD (ug/ml) Peak arearatio (AU)
50 1101
100 1210
150 1333
200 1445
250 1562
Sample 1225
Determine the amount of L SD in the sample. [3]

Discuss the Marqui’s Test for amphetamines. An amphetamine is
estimated by using GC and the sample shows a peak height of
50 mAUmin. while the peak height of the standard solution having
concentration of 4.5ug/ml is65 mAUmin. Calculate the concentration of

amphetaminein the sample. [6]
1)  Writeanoteon TLC analysis of mescaline. [3]
i)  What are benzodiazepines? Write the structure of alprazolam and
clorazepate. [3]

X X X
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M.Sc. (Part-11)
PHYSICAL CHEMISTRY
CCTP-10,CHP-410: Molecular Structure& Spectroscopy

SEAT No.:

[Total No. of Pages: 4

(2019 Pattern) (Semester - 1V) (Credit - 4)

Time: 3Hours]

Instructions to the candidates:
Answer to the two sections should be written in separate answer books.

9.

1)

10.
1.

12

13

Question 1 and 5 are compulsory.
Answer any 2 questions out of Q2, Q3 and Q4 and any 2 questions out of

Q6, Q7 and Q8.

Figuresto right side indicate full marks.

Use of logarithmic table, calculator is allowed.

[Max. Marks: 70

Neat diagrams must be drawn wherever necessary.

Avogadro Number
Boltzmann Constant

Planck Constant
Electronic Charge

leV

Gas Constant

Faraday Constant
Speed of light

| cal

I amu

Bohr Magneton
Nuclear Magneton
Mass of an electron

Physico - Chemical Constants

N
k

h

o

m
¢

= 6.023 x 10% mol™

= 1.38 x 10-'¢ erg K" molecule™
= 1.38 x 10 J K" molecule™

=6.626 x 10 crg s
=0.626 x 107+ Js
=4.803 x 107 esu
=1.602x 10" C

= 23.06 k cal mol™!
=1.602 x 10" erg
=1.602x 1079 7J

= 8065.5 cm™

=8.314 x 107 erg K™! mol™

=8.314 J K~ mol”!

= 1.987 cal K™ mol-!
= 96487 C equavalent™
=2997x 10" cm s~

=2997x 108 m s~
=487 x 107erg
=4.1871

=1.673 x 10**kg

=-9274 x 10 ] T

=5.051 x 1027 J T
=9.11 x 107 kg
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SECTION - |

Q1) @ Attempt any four of thefollowing: [8]
i)  Distinguish betwen ¢ and t chemical shift scales.
i)  What is spin coupling?
i) Define Kramer’sdegeneracy.
Iv) Discussthefactor affecting ‘g’ value.
v)  What is quadrupole moment?
b) Predict the nature of esr spectra of *NH, and **NH.,. [3]

Q2) @ Attemptthefollowing: [6]
i)  Explain the advantages of TMS.
i)  Statethe principle of esr and explainit.
b) Attemptthefollowing: [6]
I)  Discussthe term spin Hamiltonian in esr spectroscopy.
i)  Givethe application of NQR.

Q3) @ Describe the instrumentation used in NQR spectroscopy with suitable
diagram. [6]

b) Attempt thefollowing: [6]
)  Write a note on °F Spectroscopy.

i)  Explainthe concept of electric field gradient.

Q4) & Explaintheapplication of NMR invariousfieldswith example. [6]
b) Attemptthefollowing: [6]
i)  Distinguish between *C NMR and ESR spectroscopy.

i) Caculate the frequency separation of nuclear spin state in C
nucleus with magnetic field 14.4 T. The magnetogyric ratio is
6.73x10" TS (I = Y for B°C)
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Q5) 8

b)

Q6) a)

b)

Q7) 8

b)

SECTION - 11

Attempt any four of thefollowing : [8]
)  Stateand explain Langevin equation.

i)  Explaintheterm paramagnetic susceptibility.

i)  What is XRD pattern for a FCC unit cell.

IvV)  What isscattering intensity in el ectron diffraction?

v) Givethetwo major limitation of electron diffraction technique.

Calculate the typical wavelength of neutron that have reached thermal
equillibrium with their surrounding at 373K (Given : mass of neutron
= 1.675%10?" kQ). [3]

Attempt thefollowing : [6]

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

i)  Discussany three applications of x-ray diffraction technique.
Attempt thefollowing : [6]

I)  Discuss how you would use the systematic absence of reflectionin
the diffraction pattern to distinguish between the three type of cubic
Bravaislattices.

i) At 25°C, the molar magnetic susceptibility of water is —13x10°
cm® mol~ and its density is 0.9970 gcm=. Calculate the specific
magnetic susceptibility of water at thistemperature.

Attempt thefollowing : [6]
1)  Writeanote on Ferro and Antiferromagnetism.

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

Attempt thefollowing: [6]

)  What is mean by structure factor? How it is related to intensity of
diffracted radiation?

i)  Explainlow energy electron diffraction technique.
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Q8) @ Attemptthefollowing: [6]
1)  Write note on elastic scattering of neutron.

i) Describe Gouy method for the measurement of magnetic
susceptibility.

b) Attempt thefollowing: [6]

1)  State the principle of neutron diffraction. Explain, how neutron
diffraction differsfrom x-ray diffraction.

i)  The x-ray diffraction of silver, known to crystalize in the cubic
system, was obtained using x-ray with wavelength 154.1 Pm. The
first six linesoccured at thefollowing angles: 19.08°,22.17°, 32.36°,
38.74°, 40.82° and 49.00°. Determine the type of cubic system.
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PHYSICAL CHEMISTRY

CHP-411 : Surface Chemistry and Electrochemistry
(2019 Pattern) (Semester - IV)

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

1)  Answer to the two section should be written in separate answerbook.

2) Questions 1 and 5 are compulsory.

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

4) Figures to the right indicate full marks.
5) Use of logarithmic table, calculator is allowed.
6) Neat diagram 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 102 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 107% esu
=1.602 x 107 C
5) 1eV = 23.06 k cal mol™
=1.602 x 102 erg
=1.602 x 1071°J
= 8065.5 cm™!
6) Gas Constant R =28314 x 107 erg K™ mol™

=8.314 J K mol™
= 1.987 cal K™ mol™!

7) Faraday Constant F = 96487 C equivalent

8) Speed of light ¢=2997 x 10" cm 5™
=2.997 x 10  m s™

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

10) 1 amu =1.673 x 10% kg

11) Bohr Magneton Be=-9274 x 10 J T

12) Nuclear Magneton Bn=5.051 x 1027 31!

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

PTO.



01) a)

b)

02) a)

b)

03) a)
b)

04) a)
b)

SECTION - 1

Attempt any four of the following : [8]
1)  Draw the different types of hysteresis loop.

i)  Define the term emulsification.

)  What is porous solids? Give its examples.

iv) What is capillary condensation?

v)  Define adsorption isotherm and explain the terms involved init.

Explain the mechanism of chemisorption on metal oxide and semi
conductor. [3]

Answer the following : [6]
1)  Explain the volumetric method for measurement of Adsorption.

1)  Discuss the forth flotation technique.

Answer the following : [6]
1)  Describe the porosity meter method of determination of poresize.

i)  Distinguish between physisorption and chemisorption.

Derive and explain Gibb’s absorption equation. [6]
Answer the following : [6]
1)  Explain tracer method for verification of Gibb’s equation.

i)  Describe in detail wetting phenomenon.

Derive the equation for isosteric heat of adsorption. [6]
Answer the following : [6]
1)  Explain adsorption behaviour of porous material.

i) How is Hurkin’s Jura equation used to determine the surface area
of solid.

[6336]-402 2



SECTION - 11

05) a) Attempt any four of the following : [8]
1)  Write a types of electrode.
i)  Whatis liquid junction potential?
i) What is electro kinetic phenomenon?
iv) Why does Debye-Huckel limiting law referred as limiting law.
v)  Write the Nerst equation and explain the terms in it.
b) What are the advantages of fuel cell. [3]

06) a) Attempt the following : [6]
1)  Deduce Debye-Huckel limiting law.
1)) Describe the lithium ion battery.
b) Attempt the following : [6]
1)  Write a note on tafel plot

i)  Discuss the electrical double layer in detail.

Q7) a) Attempt the following : [6]
1)  Ifthe tafel constant a and b have values 1.54V and 0.119.V respective
for the reduction of hydrogen ion at lead cathod. Calculate the
transfer coefficient and exchange current density io at 298K.
i)  Describe lead acid storage battery.
b) Attempt the following : [6]
1)  Derive the equation for mean activity coefficient for finite size ion.
i)  What is zeta potential?

08) a) Attempt the following : [6]
i)  Calculate the ionic strength of 100ml 0.1m CuSO, and 200ml of
0.2m NH,OH solution assuming the complete dissociation takes

place.

i)  Derive the tafel equation.

b) Attempt the following : [6]
1)  Describe the Hydrogen Oxygen cell.
i)  Write Butler-volmers equation and explain the terms involved in it.

VOOV
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Total No. of Questions: 8] SEAT No. :
PC3785 [Total No. of Pages: 7
[6336]-403
M.ScC. -1
PHYSICAL CHEMISTRY
CHP-412(A) CBOP-4: Material Chemistry and Catalysis
(2019 Pattern) (Semester - V)

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

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

2) Question 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 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’!

[NS]

Boltzmann Constant k =138 x 10" erg K molecule™!
=1.38x 107 J K™ molecule™!

Planck Constant I =6.626x 107 erg s

(98]
=

=6.626x 107 Js

4. Electronic Charge e =4.803x 10" esu
=1.602x 10" C

S; leV =23.06 kcal mol”'
=1.602x 10" erg
=1.602x 107
= 8065.5 cm’'

6. Gas Constant R =8314x 10" erg K" mol”
=8314J K mol"
=1.987 cal K™ mol”!

7. Faraday Constant F 96487 C equiv’!

8. Speed of light c =2.997x 10" cms™
=2997x 10°ms”

9. I cal =4.184 x 107 erg
=4.184]

10. 1 amu =1.673 x 107kg

11 Bohr magneton Be =-9274x 1071 T!

12, Nuclear magneton B, =505 x107JT"

13, Mass of an electron m, =9.11 x 10% kg

PT.O.



Ql) 8

b)

Q2) g

b)

Q3) g

b)

Q4) 8
b)

Q5) 8

b)

SECTION - |

Attempt any four of thefollowing : [8]
)  What isperovskite ? Giveits general stoichiometric formula.

i)  Draw the unit cell diagram of LSCO super conducting cuprate.

i)  Explainthe principle of sputtering system.

IV)  Which are the stepsinvolve in zone reaction of MOCVD?

v)  Writeany two advantages of full waverectifier.

Explainthe stepsinvolvein preparation of Langmuir-Blodgett films. [3]

Attempt thefollowing : [6]
1)  Explain normal state properties of super conducting cuprate.
ii)  Describe V-V compounds of low dimensional quantum structure.

Attempt thefollowing: [6]

1)  Explain the preparation method of 2-1-4 super conducting cuprate
material.

i)  What are the aduantages of sol-gel method for preparation of thin
films.

Explain the stepsinvolve in photolithography with the help of suitable
diagram. [6]
Attempt thefollowing. [6]
)  Stateand explain meissner effect.

i)  Draw the coupling modesin hitech materials.

What is elastic constant? Explain different types of elastic constant. [6]
Attempt thefollowing. [6]
1)  Distinguish between LTSC and HTSC.

i)  What arethe applications of L-B film technique.

SECTION - Il
Catalysis

Attempt any four of thefollowing : [8]
1)  Defineautocatalysis.

i)  Writeany four characteristics of catalytic reactions.

i)  Explain catalytic poisoning.

Iv)  Give any Four principles of green chemistry.

v)  Write the principle of X-ray photoelectron spectroscopy.

Explain the mechanism of photo catalysis on semiconductor. [3]
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Q6) & Answerthefollowing: [6]
1)  Write a note on intermediate compound formation theory of

catalysis.
i)  Explain the hydrothermal method of preparation of catalyst.
b) Answerthefollowing: [6]

1)  State and explain the principle of photocatalysis.
i)  Write anote on catalytic decomposition of ozone.

Q7) & Answerthefollowing: [6]
)  Explainthe factorswhich affects the activity of catalyst.

i)  How isthecharacterization of catalyst done by using X PStechnique?

b) Explaintheimpregnation method used for preparation of catalyst. [6]

Q8) @ Explainthemechanism of heterogenous catalysis proposed by Langmuir
and Hinshelwood. [6]

b) Answer the thefollowing: [6]
1)  Write anote on auto-exhaust catalyst.

i)  Discuss the gravimetric method to determine size of the catalyst
pore.

¥ %k %k
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Total No. of Questions: 8]

PC3785

[6336]-403
M .Sc-l1
PHYSICAL CHEMISTRY

CHP-412 (B) CBOP- 4: Biophysical Chemistry, Special Topicsin

Nuclear & Radiation Chemistry
(2019 Pattern) (Semester - V)

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

1)
2)
3)

4)
5)
6)

[NS]

(98]

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

Question 1 and 5 are compulsory.

Answer any 2 questions out of Q2, Q3 and Q4 and any 2 questions out of
Q6, Q7 and Q8.

Figuresto the right indicate full marks.

Use of logarithmic table/calculator is allowed.

Neat diagrams must be drawn wherever necessary.

Physico - Chemical Constants

Avogadro Number N =6.022 x 10” mol’!
Boltzmann Constant k =138 x 10" erg K™ molecule’
= 1.38 x 107 J K" molecule’!

Planck Constant I =6.626x 107 erg s

=

=6.626x 107 Js

Electronic Charge e =4.803x 10" esu
=1.602x 10" C

Y =23.06 k cal mol”'
=1.602x 10" erg
=1.602x 107
= 8065.5 cm’'

Gas Constant R =8314x 10" erg K" mol”
=8314J K" mol
=1.987 cal K™ mol”!

Faraday Constant F 96487 C equiv’!

Speed of light c =2.997x 10" em s
=2997x 10°ms”

I cal =4.184 x 107 erg
=4.184)

1 amu =1.673 x 107kg

Bohr magneton Be =-9274x 1071 T!

Nuclear magneton B, =505 x107JT"

Mass of an electron m, =9.11 x 10% kg



Ql) g

b)

Q2) g

b)

Q3) 8
b)

Q4) &)
b)

SECTION - |

Attempt any four of thefollowing : [8]
) Stateany explain Bragg'slaw.

i)  Distinguish between active and passive transport.

i)  Define electrophoresisand giveits application.

Iv) Give two functions of proteins.

v)  Write Henderson's eq” and explain thetermsiniit.

Calculate Rrms and Rg for a linear polymetric chain containing 250
monomeric units, each being 45°A long. [3]

Attempt thefollowing: [6]
1) Explainthedifference between RNA & DNA.

i)  What are biopolymer? State and explain their characteristics and
applications.

Attempt thefollowing: [6]
i)  Derivethe Michaglis-Menten equation.

i) Calculatethe pH of a2L solution containing 10 mL of 5M acetic
acid and 10 mL of 1m sodium acetate .

Discuss the methods to determine molecular weight of aprotein.  [6]
Attemp thefollowing: [6]
I)  Defineand explaincircular dichroism.

i) Evauate Rmp for freely jointed randomly coiled polymer chain if
the number of bonds is 4000 and the bond distance 154x10*?m

Discuss nerve impulse and its conduction. [6]
Attemp thefollowing: [6]
1) Explainroleof Na'/K* pump.

i) A polymer sample contain equal no of molecules with molecular
weight 15000 and 25000. calculate ppand pmy -
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Q3) 8

b)

Q6) a)

b)

Q7) 8
b)

SECTION - 11

Attempt any four of thefollowing : [8]
1)  Explainthe term hot atom and recoil atom.

i)  Write products formed in radiolysis of weter.

i)  Explain Bethe's notation with example.

Iv)  Enlist manmade sources of radio active radiation.

v) Explaintheterm nuclear star.

Half life period of aradio active-element is 74.5 min. How muchit would
beleft after 30 min, if initial amount of radiactiveelement is1g? [3]

Attempt thefollowing: [6]
1)  What isdifference between somatic and genetic effect of radiation?
i)  Write anote on radiation protection.

Attempt thefollowing: [6]
I)  State possible radiolysis reaction for organic compounds.

i)  Solvethefollowing:
1) RCana)___
2) SAU(ny)___

3 LA ___

Explain construction and working of Van de Graff accelerator. [6]
Attempt thefollowing: [6]
1)  Write anote on solar nutrino problem.

i)  Evaluate Q valuefor thereaction.

7121 4
sLi+H—> SHe+a

[Given: "Li=7.01822u, ;H=1.00814u, «=4.00387u

[6336]-403 6



Q8) @ Whatisconditionrequired for choosing aradioactive nuclide asindicator
for radiometric titration? [6]

b) Attempt thefollowing: [6]
i)  Draw and explainlinear accelerator.

ii)  Calculateresolving-timeif system in microsecond from following
data.

sample A B A+B

Count Rate 3600for3min  2400for5min 9900 for 6 min

X ok K
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PC3786 [6336]-404 [Total No. of Pages:2

M.Sc. - 11 (Inorganic Chemistry)

INORGANIC CHEMISTRY AND IT'SAPPLICATIONS
CHI-430: Heterogeneous Catalysisand it’sApplications

(2019 Pattern) (Semester- 1V)

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

1
2)
3
4)

Ql) g

b)
Q2) g

b)

Q3) 8

b)

All questions are compulsory.

Figuresto the right indicate full marks.
Draw neat diagrams wherever necessary.
Write each section in separate answer book.

SECTION - |
(Heterogeneous Catalysis)

Answer thefollowing: [8]
)  What isturn-over frequency? Giveit’s significance.

i)  Define Physisorption and Chemisorption.

i)  Define promotor and poison.

Iv)  What issolid catalyst? Give any one example of it.

What are zeolites? Discuss the nomenclature of zeolite. [3]

Attempt any one of thefollowing. [6]

)  “Organictemplatesarestructural directing agent in zeolite synthesis’.
Explain.

i)  Discussthe post synthetic treatments in heterogeneous catalysis.

Attempt any Two of thefollowing: [6]

1)  Discussthe classification of heterogeneous catalysts.
i)  What is adsorption isotherms? Discuss their applications.
i)  Discuss the role of support in supported metal catalyst.

Answer any one of thefollowing: [6]

1)  Discuss zeolite characterization by powder XRD method.

i)  Describethe preparation of solid catalystsby precipitation method.
Giveit's advantages and disadvantages.

Answer any Two of the following: [6]

1)  Discuss hydrothermal synthesis of ZSM-5.

i)  Write anote on phase transfer catalysis.

i)  Discuss fixed bed reactor.

PT.O.



SECTION - 11

(Applications of Heter ogeneous Catalysis in Organic Synthesis)

Q4) g

b)

Q35) 8

b)

Q6) a)

b)

Answer thefollowing: [8]
)  What iswater-gas shift reaction? Which catalystisused in it?

i)  WhatisF.C.Alkylation? Giveit'sexample.

i)  Whtais hydrocracking? Whereit is used?

Iv)  What isMCM-41? Giveit’s application.

Why TiQ, is considered as a good photocatalyst? [3]

Answer any one of thefollowing. [6]

i)  Discuss the use of BiMoO, as an oxidation and Ammoxidation
catalyst.

i)  Discuss the conversion of biomass on solid catalysts.

Answer any Two of the following: [6]

)  What is Fischer-Tropsch synthesis? Discuss the limitations of
Fischer-Tropsch synthesis.

i)  Writeanoteon Industrial Electrocatalysis.
i)  Discuss selective hydrogenation of hydrocarbons.

Answer any one of thefollowing: [6]
)  What are perovskite? Explain their uses as a catalyst for pollution
control.

i)  What isshape selective catalysis? Discuss shape selective catalysis
with suitable example.

Answer any Two of the following: [6]
1)  Discussthe synthesis of methanol by heterogeneous catalysis.

i)  What is catalytic converter? Discuss it’s advantages.

i)  Write anote on Clays and Interculated Clays as a catalyst.

\,

ﬂ(o Q
\,

ﬂ(o Q
\,

ﬂ(o Q
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[6336]-405
Second Year M .Sc.
INORGANIC CHEMISTRY

CHI-431: Inorganic Nanomaterials. Properties Applications& Toxicity

(2019 Pattern) (Semester - V)

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

1
2)
3)
4)

Ql) g

b)

Q2) g

b)

All guestions are compulsory.

Neat diagrams must be drawn wherever necessary.

Figures to the right indicate full marks.

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

SECTION -1
(Nano-structural Materials and its applications)

Answer thefollowing. [8]
)  What isnanoparticle?

i)  What are quantum sheet.

i) Writethe properties of natural nanoparticle.

V)  Write Moore's law.

Explainin detail optical propertiesof nanostructured materials. [3]

Answer any one of thefollowing. [6]
1)  Whatiscarbon nanotube? Explainindetail typesof carbon nanotube.
i)  Explaintheclassification of nanomaterial synthesis methods.

Answer any two of the following. [6]
1)  Explainbiological applicationsof nanoparticlewith suitable example.

i)  What is nanophotonic? Explain in detail use of nanophotonic in
solar cell.

i) What ispolymer nanotechnol ogy? Give the applications of polymer
nanotechnol ogy.

PT.O.



Q3) 8

b)

Q4) g

b)

Q5) &)

b)

Answer Any one of the following. [6]
1)  Discuss top-down approach for synthesis of nanomaterials.

i)  What is nanobiotechnology? Explain the application of
nanobiotechnology in heathcarefield.

Answer Any Two of the following. [6]
1)  Explainthecomputationa nanotechnology in communication sector.

i)  Explainthe melting point of nanomaterials changes with respect to
size of nanoparticle.

i)  Explainthelaser ablation methodsfor synthesisof carbon nanotube.

SECTION - Il
(Nanotoxicology and Biosafety)

Answer thefollowing. [8]
i)  What isbiosafety?

i)  What is nanotoxicology? Write the factors affecting on it.

i)  What isthe etymology.

V)  Writethe difference between vivo-toxicily & vitro toxicity.
Explain the bio-mimetic technol ogy with suitable example. [3]

Answer any one of thefollowing. [6]
1)  Explain the mechanism of nanotoxicity on cell.

i)  Explainany two physicochemical propertiesaffect on human health
that causes nanotoxicity.

Answer Any Two of the following. [6]

)  What is on cytotoxicity. Explain the cytotoxicity mechanism of
nanoparticlewith suitable example.

i)  Explainthe size dependent toxicity of silver nanoparticle.
i) Explain biodistribution of nano materials.
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Q6) @ Answer Any oneof thefollowing. [6]
1)  Explaintoxic effect of gold-nanoparticle.
i)  Explainthe challenges of nanotoxicology.
b) Answer any two of the following. [6]
1)  Explain the necrosis assay of in vitro assement.
i)  Explain apoptosis assay of nanotoxicology.

i) Write short note on epidemiological evidences of nanotoxicology.

POOD
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[6336]-406
M.Sc.- 11
INORGANIC CHEMISTRY
CHI-432(A) : Material Science
(2019 Pattern) (Semester - V)

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

1)

Ql) 8

b)

Q2) &

b)

All questions are compulsory.

Neat diagrams must be drawn wherever necessary.
Figuresto the right indicate full marks.

Use of logarithmic table & calculator is allowed.
Write the two sections on separate answer book.

SECTION - |
(Defects, Magnetic & Super conducting materials)

Answer thefollowing: [8]
1)  What is plane defect? Explain it’s types.

i)  What isparamagnetism? Explain with example.

i)  Explain the classification of super conductors.

Iv)  What isdiffusion? List the different types of diffusion in solids.

Draw the structure of BCC and cal culate the no. of atoms per unit cell of
BCC. [3]

Answer Any ONE of thefollowing : [6]
) State and Explain Fick’s Law of diffusion.

i)  What ishystersisloop? Explain detail B-H curve.

Answer Any TWO of thefollowing. [6]
1)  Explain the application of superconductors.

i)  Write note on ‘ Perovskite'.

i)  Givetheimportant application of magnetic materials.

PT.O.



Q3) @& Answer Any ONE of thefollowing. [6]

1)  Explain the Meissner effect. Explain what are type | & type Il
superconductors.

i)  Calculatethe net magnetic moment per iron atomin crystal structure
from following data:

1) Iron has FCC structure
2)  Lattice parameter = 2.87A
3) IBM =9.273 x 10 A/m?
4)  Saturation magnetisation = 1750 KA/m?
b) Answer Any TWO of the following. [6]

1)  Write ashort note on ‘ Fullerence'.

i)  Difference between Soft and Hard magnetic materials.

i)  Explain the ‘ Josephen effect’ of superconductivity.

SECTION - 11

(Ceramic, Composite, Cementitious and Biomaterial)

Q4) Answer thefollowing. [8]

a 1) Whatispyroelectriceffect? Explain with example.

i)  What areglassfibres? Explain with example.
i)  What is blended cement?
iv) Writeafull formof CS& C,AF.

b) Definetheterms. [3]

) Ageng
i)  Setretarder
i)  Asphalt

[6336]-406



Q5) @& Answer Any ONE of thefollowing: [6]
)  What are Ceramics materials? How they are classified?

i)  What iscomposite materials? Explain different parts of wood with
it'sfunction.

b) Answer Any TWO of the following. [6]
)  What are Biomaterials? Giveit's Orthopedic application.

i) A piece of wood containing moisture weighed 200 gm and after
oven drying showed constant weight is 182 gm. Calculate %
moi sture content.

i)  What isBioceramic material?

Q6) & Answer Any ONE of thefollowing: [6]
)  Explain Sol-gel processfor manufacture of Ceramic materials.

i)  What is Cement? Explain monufacturing of cement.

b) Writeanoteon (ANY TWO) : [6]
)  Oil well cement
i)  Wood

i) Portland cement

¥ %k %k

[6336]-406 3



Total No. of Questions: 6]
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[6336]-406
M .Sc-l1
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CBOP-4-CHI-432(B) : Inorganic Chemistry; Applicationsin

I ndustry
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1)
2)
3)
4)
5

Ql) g

b)

Q2) g

All questions are compulsory.

Figuresto the right indicates full marks.

Neat diagram 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 - |
(Inorganic Chemistry ; Applicationin Industry)

Answer thefollowing. [8]

)  What ismeant by anticorrosive agent? Name thetypes of corrosion
inhibitors.

i)  Explaintheelectroplating of gold.

i)  What are the types of explosives? Which chemicals are used in
explosive.

iv) SO, ishazardusto vegetation aswell asanimal comment.

Attempt thefollowing. [3]
Explainin detail properties of explosive and mention its uses.

Attempt any ONE of thefollowing : [6]

1)  Definegreen chemistry. How green chemistry differsfrom cleaning
up pollution.

i)  Whatismeta finishing?Which chemicalsareused in metal finishing.
Explainin detail electroless deposition of copper.
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b) Attempt Any TWO of thefollowing : [6]

1)  Mention the most explosive chemicals. Why chemical safety is
important?\Which safety measuresarefollowed inchemical industry?

i)  What is meant by electrodeposition? Explain electrodeposition of
silver. Giveitsapplications.

i)  Where should explosive be stored? What are the hazards of
explosives? How can we prevent explosions?

Q3) @ Attempt Any ONE of thefollowing. [6]

)  Mention harmful industrial gases. Mention its sources. For what
purpose they are used?

i)  Which chemicalsare used in metal finishing? Explain the effect of
el ectrodeposition on environment. Explain el ectrodeposition of tin.

b) Write note on Any Two [6]
I)  Handling and use of chemicals.
i)  Advantages and disadvantages of green chemistry.

i)  Distruptive explosivesfor military use.

SECTION - 11

(Inorganic Chemistry : Applicationsin Environment)
Q4) @& Answerthefollowing. [8]
1)  Explain primary and secondary sludge process.
i)  Writeanoteon Tidal power.
i)  What are the types of water pollutants?
Iv) List thefive provisions of clean water act (CWA).
b) Attemptthefollowing: [3]
Explain electroplating. How can electroplating be done?
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Q5) @ Attempt Any ONE of thefollowing : [6]

1)  How biogasis produced? Explain.

i) Explainindetail activated sludge process.

b) Attempt Any TWO of thefollowing. [6]

I)  Discuss some of the advantages of Physico-Chemical treatment of
sewage as opposed of biological waste.

i)  What arethe maximum cantaminant level (MCL) of the safedrinking
water act?

i) Compare aerobic treatment process with an anerobic treatment
process.

Q6) @ Attempt Any ONE of thefollowing: [6]

)  Draw aschematic diagram of amolten carbonatefuel cell (MCFC).
Write the reaction that occure at the cathode and anode. Show
overal reaction. Describe the molten electrolyte used in this fuel
cell.

i) Draw a schematic diagram that shows al the components of an
AAS. How is an agueous sample introduced into AAS. How is an
egueous sample introduced into AAS. And the metal ion analyte
has a positive charge. How does it become a neutral atom.

b) Writeanoteon Any TWO of the following. [6]

i)  Electricity from photovoltaic cells.

i)  Phenol and cyanide removal from waste water.

i) Stabilisation pond and Areated lagoon.

[6336]-406
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ORGANIC CHEMISTRY
CHO-450: Chemistry of Natural Products

(2019 Pattern) (Semester- 1V)
[Max. Marks: 70

I nstructions to the candidates:

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

Attempt any two questions from Q.2 to Q.4 and two questions from Q.6 to Q.8.
Answer to the two sections should be written in separate answer books.

1
2)
3
4)

Ql) g

b)

Figuresto the right indicate full marks.

SECTION - |
Solve any four of thefollowing: [8]
)  Write two protecting reagents for hydroxyl group with suitable
example.
i)  Writethe structure and role of following reagentsin the synthesis.
1) LDA
2) BoC
i) Write retrosynthesis of longifolene by E.J. Corey approach.
IV)  Write the structure of (-) - Ribisin A with correct stereochemistry.
v) Givetheapplication of Hirsutellone B.

Write the correct sequence of reagents for the following conversion.[3]

)

i)
i)
V)
v)

Vi)

Hog

0
—_—
IS —,

CH_Mgl
ArCOH
H+

H., pd
(HOCH,),

O
&) 11
CHZ': g -(H’g

PT.O.



Q2) Predict the products with mechanism. [12]

a) ‘C”Z LAH ZnBr
—C U - —_ - =(- z
QC'; CH, A, CH 7 C = g H,,-’ /’(‘,\—‘—ﬂ
j\ o “BHg(N
zo/"f,,
b - =N o, me Et,Alc] _R.CeH, NCE
) - ——“}2 A ,P_EL% 8
Mg - CH, ¢
S R T i

Hz

C) (o™exy Hy Te] Corl/q.NH;
mMso ShaA —

Q3) Writethemissing reagentsand intermediatesfor thefollowing conversion.[12]

1 DIRAL 9
Qe 7 e T
© v;‘éH ~78%
<
ase!
e ,2”0ng
b) a) 2
T E——— Ci) Subin Cone o\r‘ne £
b) ? (Write Shwl‘u\fi)
9] 'l
?
a) © \
C) o) ‘Z ?
O !
Q4) Outlinethe stepsinvolved in the following synthetic sequence. [12]

0
B EH}

o

Q O

C) .y - R‘h‘\ .
_ ) - 1bisSin 8
%, /}/PMP
[
i

[6336]-407 2



SECTION - 11

Q5) @ Solveany 4 of thefollowing. [8]

) Draw the structure of Revised vannusal B with correct
stereochemistry.

i)  Write anote on Mitsunobu reaction with reference to synthesis of
originally assigned vannusal B.

i)  Draw structure and show key proton NMR coupling constants and
NOES exhibited by both originally assigned an natural vannusal B.

Iv)  Writetherole of following reagents with mechanism
1) csA; (™M
2) POC,; Pyridine

v) What is SMI, mediated cyclisation strategy for the synthesis of

Vannusal B?Explain.

b) Givethemethod to determinethe configurationat c-17 of Pinnaic acid.[3]

Q6) Predict the products. [12]
acetone TESOT;“,
TiOs T, ©
E*sl\‘
2 cEMY
MeM3bY s
;'?TLNi\'
Boc A DS er
L Hmes, . c1¢cez
c) o ez il ©
= - 40" THF/ H.0 NEFs , THF
d TBSO N TEAP ® PPTS, & oNO,PhSecN &>
tie, —_—— 3
) ¥ P, NEL gton then e PRA
TBDPSOI’\[' - RT
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Q7) Write the correct reagents and detailed steps involved in the following
conversions. [12]

b)

Q8) Answer thefollowing. [12]
ad Explaintheinitially proposed biosynthetic hypotheses for vannusal B.

b) Write the synthetic plan for Pinnaic acid mentioning all the key
intermediates.

c) What were the observations when *H-NMR of originally assigned
(synthetic) vannusal B was compared with natural isomer? Explain with
Diagram and Spectra.

28y
\

28y
\

28y

N\,
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[6336]-408

M.Sc.-11
ORGANIC CHEMISTRY
CCTP-I1, CHO-451 : Organometallic Reagents In Organic Synthesis
(2019 Pattern) (Semester - IV)

Time : 3 Hours| [Max. Marks : 70
Instructions to the candidates:
1) Question Nos.1 and 5 are compulsory and carry 11 marks each.
2)  Write any 2 questions from Q.2 to Q.4 from sections-1 and 2 questions from Q.6 to
0.8 from section-11.
3) Answer to the two sections should be written in seperate books.
4) Figures to the right indicate full marks.

SECTION - 1

Q1) a) Explain the following (any 4) : [8]

1)  In Shapiro reaction, excess n-Butyl Lithium is used for olefination
reaction.

1)) In Hiyama coupling reaction, KF is used as activator.

i) Tertiary amines resist to undergo Biichiwald Hartwig amination
reaction.

iv) Higher oxidation state Ti complexes are used in Mc-Murray coupling
reaction.

v)  Role of CaCl, in wacker’s process.

b) Write a catalytic cycle of stille coupling reaction. [3]

PTO.



Q2) a)

b)

03) a)

b)

04) 2)

b)

Predict the product for the following reactions. [6]
) E e

CH,- OH CO,THF

PH\N”\'\\'
TN S R L Ve G
11) -~ //SQO L)m

O g;HSCHO/

Ae,0

,) ’EQ_:CH,COOEE

By

Q

iif) F%/:i}y*(:{? _pacoro= BSN ¢
-I

D o~
PACOF\'C)Q_O/ NP, E t;?(rhn(
Suggest the mechanism. [6]

£h
O~
DR, ol
=cC —Ph
Ph-c=C ) /1;4507 Pm

5 2
1) '?J)r:\go@— 0013

SHsy
cra
, =M cpCochry
i O o, Brgcmecrs =,
PN .
Answer the following. [8]

1)  Feisa versatile catalyst in advance organic synthesis. Explain.
1)  Discuss the use of Iridium complexes in organic synthesis.
Complete the following reaction sequence with mechanism. [4]

Q
)

& C FSH PhZnT Phs PCHQOE L
e —_‘EJ—"_’?
PACly K00, H

Write a note on : [6]
1)  Sonogshira coupling reaction

i)  Peterson olefination

Attempt the following : [6]

1)  What are the differences and similarities between Suzuki and Heck
coupling reaction?

1)  Discuss Wadsworth-Emmons modification reaction.
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05) a)

b)

06) a)

SECTION - 11

Answer any four of the following : [8]

1)  Silicon forms strong bond with Fluorine. Explain with suitable
example.

i) How 3, 3-dimethyl-1-butanol can be synthesized using hydroboration
approach.

i) Compare the thermal and copper catalyzed 1, 3 dipolar cyclo
addition of azides and alkynes.

iv)  Why trimethyl amine can not be used in Mannich reaction?

v)  What is the difference between ring opening metathesis and ring
opening metathesis polymerization. Under which condition ring
opening metathesis polymerization proceeds?

Predict the product and suggest the mechanism for the following reaction.

3]

©

00 CHy
I X ¢ il >
o H AR o
Suggest the mechanism for the following reactions. [6]

){K (@0 " aco. I _o0Me
. e DA >
IEEYed ‘ /Ks%/\n/

©
.. ©
) e AME VARG e R

HeHo Me
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b)

07) a)

b)

08) a)

b)

Predict the product/s of the following reaction. [6]
Fc L'! (—'Hz,’):
D Qj\\\ — k5o b
SiMe_3
. p 1228
I DO
)R G Gl ICC I
B \
Write short notes on [6]

1)  Enyne metathesis
1)) Eschenmoser Tanahe Fragmentation
Predict the product for the following reactions. [6]

f C\Yub\ol/& /\ LD A

N reee? 5 B — 'B
D oK e Ohe

: : 1) abu b 9
WS Mes WDUE 5 ()
5‘\/5 0'\3 My (HD

if)
|) o, 125 C, H,_D ?
QD’} it) W,0, ;01 '
Solve the following : [6]
1)  Carry out the following conversion using organo silicon.

0
- — 5 @M€ o,
C—g_HsC’

i)  Predict the product and suggest the mechanism for the following
reaction.

b ¥ N, AOMe)
ChCOOH + GHsNa = Oy LK o MM,

> 2

Write short notes on : [6]
1)  Disimyl borane

1))  Grubb’s first generation catalyst

i) Mitsunobu reaction

VOO
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Total No. of Questions: 8] SEAT No. :
PC3791 [Total No. of Pages: 5
[6336]-409
M.Sc. -1
ORGANIC CHEMISTRY
CBOP-4-CHO 452 (A) : Conceptsand Applicationsof Medicinal

Chemigry
(2019 Pattern) (Semester - V)

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

1) Q.1& Q.5arecompulsory carry 11 marks.

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

3) Answer to the two sections should be written in seperate answerbook.

4) Figuresto theright side indicate full marks.

SECTION - |

Q1) @ Answerthefollowing: [8]
1)  What are cofactors?
i)  What is solid phase peptide synthesis.
i)  Enlist stages of modern drug discovery process.
Iv)  Write Hansch equation and writetermsinvolved init.
b) What are proton pump inhibitors? [3]

Q2) Answer thefollowing: (Any three) [12]
ad What are peptides? Explain their usein therapeutics.
b)  Write note on enzymes as drug targets.
c) Explain drug metabolism process.
d) Explaintheuseof NMR indrug design.

Q3) Answer thefollowing. (Any three) [12]
ad Explainhistorical development of medicina chemistry.
b) Explainbiological significanceof folic acid.
c) Explaindrug-receptor interactionsin brief.
d) Write note on protein as biocatalyst.
PT.O.



Q4) Answer thefollowing (any three) [12]
ad Writebiological functions of TPP.
b) Explain pharmacokinetics of drugs.
c) Explaindrugoptimization strategies.
d) Write note on solution phase peptide synthesis.

SECTION - 11

Q5) @ Answerthefollowing: [8]
I)  Discuss the mode of action of macrolides.
i)  Write SAR of tetracyclins.
i)  What ispartition coefficient?
Iv) Explaintheterm prodrug with an example.
b) Answer thefollowing. [3]
What is QSAR? Give itsimportance in drug design.

Q6) Answer Any Four of thefollowing : [12]
ad Discussantifungal agentswith an example.
b) What are 3-lactam antibiotics? Explain their mode of action.
c) Explaintheterm pharmacophorewith an example.
d) Discuss: Quinineasantimalarial agent.
€e) What isbioisoster? Explain with an example.

Q7) Answer Any Four of thefollowing : [12]
ad  Writenote on: protein synthesisinhibitors.
b) Discuss problems associated with penicillin - G
c) What are statins? Discuss their general mode of action.
d) Explainmedicinal applications of quinolones & fluoroguinolones.
e) Discuss metabolic stability of drug with an example.

Q8) Answer Any Four of thefollowing : [12]
a Writenoteon: QSAR
b) Discuss Rifamycins as antibacterial agents.
c) Discusstheroleof lipophilicity indrug design.
d) Explainbroad and narrow spectrum antibiotics with an example each.
e) Givean account of sulphonamides as antibacterial agents.

X ok %k
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Total No. of Questions: 8]
PC3791
[6336]-409
M.Sc.-l |
ORGANIC CHEMISTRY
CBOP-4-CHO-452(B) : Applied Organic Chemistry
(2019 Pattern) (Semester - V)

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

1) Q.1& Q.5arecompulsory.

2) Attempt any two questions from Q.2 to Q.4.

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

4)  Answer to the two sections should be written in seperate answerbook.

5) Figuresto right indicate full marks.

SECTION - |

Q1) @ Draw thetopology diagramsrepresenting agenera basisfor COF design
by using following symmetry in their monomers. [4]

) C,linear + C, planer symmetry
i)  Td+ C,planer symmetry
b) Explain the COF structure of hydrozone linked COFs formed by

following starting compounds. [4]
0. NW-NH2 |
0
NV S (OFR
/N0 t H
N0
N H °

c) ExplanSchematicillustration of thermally activated delayed fluorescence
(TADF). [3]



Q2) Attempt thefollowing: [12]

a) Give the typica examples of Td, C,, C, and C, symmetric monomers
with amine functional groups for synthesis of COFs.
b) Explain multicomponent (MC) design stratergy for hexagonal and
tetragonal COFs.
c) ExplainDifferent typesof OLEDs.
Q3) Attempt the following. [12]
a  Write anote on applications of OLEDs,
b) Writeanote on EL process with schematic diagram.
c) Writeanote on covalent organic frameworks.
Q4) Attempt thefollowing. [12]
a Givethe advantages & disadvantages of OLEDs.
b) What is OLEDS? Enlist the molecules commonly used in OLEDs.
c) Explainthe structures of boron containing COFs.
SECTION - 11
Q5) @ Explain Two and Three dimensional Assemblies of molecules in
supramolecular chemistry. [4]
b) Writeanote on Electric field induced & temperature induced switching
in molecule switches. [4]
c) Explainmolecular tweezer and clip modelsin molecular machines. [3]
Q6) Attempt thefollowing: [12]
ad Discussthe superstructural Hierachy.
b) Explai_n a reversible single-molecule switch based on activated anti
aromaticity.
c) Writeanote on self propelled nanostructures.

[6336]-409 4



Q7) Attempt thefollowing: [12]
ad Explainthe Host-guest complex within another host.
b) Draw schematic representation of arobust single molecule-switch.

c) Writeanote on molecular machines.

Q8) Attempt thefollowing: [12]
ad Explainthe Threading and stoppering in supramolecular chemistry.
b)  Describe mechanically-interlocked molecular swithches.

c) Draw chemicd structureof asynthetic molecular crank with itsschematic
representation.

¥ %k %k
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Total No. of Questions: 8] SEAT No. :

PC3792 [6336]-410 [Total No. of Pages:3

M.Sc. - | (Analytical Chemistry)
CCTP-10-CHA-490: ADVANCEDANALYTICAL
SPECTROSCOPIC TECHNIQUES

(Revised 2019 Pattern) (Semester- 1V)
Time: 3Hourg] [Max. Marks: 70
I nstructions to the candidates:
1)  Answers of two sections should be written on separate answer books.
2) Useof logtable and calculator is allowed.
3) Figuresto right indicate full marks.

SECTION - |

Question 1 is compulsory. Solve any two questions from 2 to 4.

Q1) & Answer any four of thefollowing. [8]
1)  What do you meant by atomizationin AAS?
i)  Explainthe principle of FES.
i)  Write Boltzmann equation to explain relationship bet ground and

excited state popul ations of atomsin AAS and meaning of theterms
involvedinit.

Iv) Definetheterm atomic fluorescence.
v)  What isthefunction of interfacein ICP-MS?

b) K*in soil sample was analysed by FES method. 15 ppm standard of K*
showed flame intensity 71. Soil sample (10 g) was extracted with water
(250 ml) and aspirated in flame. It showed flame intensity 65.

Calculate mg of K*in 100 g soil sample. [3]

Q2) & Explainthefollowing. [6]
i)  Construction and working of |CP torch.
i)  Construction and working of premix burner (flame atomizer).
b) Answer thefollowing. [6]
i)  Explaintheorigin of atomic spectral.

i) Sample of water was analysed by ICP-AES. 50 ppb standard of
Pb(I1) showed flameintensity 35 whilewater sample showed intensity
28. Calculate micrograms of Pb(Il) in 2000 ml water sample.

PT.O.



Q3) 8

b)

Q4) &)

b)

Discussthefollowing: [6]
1)  Chemical and spectral interferancesin AAS.

i)  Microwave digestion method for the sample preparation in Atomic

spectroscopy.
With suitable example explain calibration curve method for AAS. Give
details of the calculation by this method. [6]
Write note on [6]

1)  Hydride and cold vapour technique for atomization.

i)  Quadrapole mass analyser.

Solvethefollowing. [6]
1)  WhatisLEIS? Explain different types of excitationsin LEIS.

i)  What iselemental analyser? Explaintotal carbon analyser.

SECTION - 11

Question 5 is compulsory. Solve any two questions from 6 to 8.

Q35) 8

b)

Q6) a)

b)

Answer any four of the following. [8]
)  What isthe difference between Photoel ectron and Auger electron?
i)  Definetheterm chemiluminescence.

i) Fluorescence intensity of 8 - hydroxy quinoline is much less than
Zn - 8 hydroxy quinoline complex. Why?

Iv)  What istheratio of linesin ESR spectra of methyl freeradical?

v)  With help of electron spin diagram show excited singlet and excited
triplet state.

With the help of pascal triangle calculatetheratio of linesin ESR spectra
of cyclopentadienyl freeradical and draw the hyperfine ESR spectral of

thesameradical. [3]

Answer thefollowing. [6]

)  Whatisinternal and externa conversion? Explaininternal conversion
in detail.

i)  Explainapplications of the fluorescence determination.

Discussthefollowing. [6]

)  Whatishyperfinesplittingin ESR spectrum?Why hyperfine splitting
occursin ESR spectrum?What isthe rel ationship between number
of linesand nuclear spin?

i)  Construction and working of x - ray gunin for XPS analysis.

[6336]-410 2



Q7) @& Answerthefollowing: [6]
)  Differentiate between fluorescence and phosphorescence.
i)  Write note on ESR transitions.
b) Solvethefollowing: [6]

)  P-benzosemiquinonefreeradical showslinesof intensity 1:4:6:4:1.
Why?

i) Quininesulphateintablet was anaysed by photoflurometric method.
The standard quinine sulphate of conc 0.005 mg/ml showed intensity
96 units. 15 mg tablet was dissolved in 1000 ml 0.01 m H,SO,. It
showed fluorescence intensity 212 units. If wt of one tablet is 450
mg cal culate amount of quinine sulphatein onetablet.

Q8) @ Draw block diagram of fluorometer or spectro fluorometer and explain
function of each component in it. [6]

b) Write noteson: [6]
1)  Quenching of fluorescence

i)  Auger electron spectra

\
28y

\
28y

\
28y
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PC3793 [Total No. of Pages : 4

[6336]-411
M.Sc. -1I
ANALYTICAL CHEMISTRY

CCTP-11, CHA - 491 : Chemical Methods of Pharmaceutical Analysis

( Revised 2019 Pattern) (Semester - 1V)

Time : 3 Hours] [Max. Marks : 70

Instructions to the candidates:

1)
2)
3)
4)
5)

01) a)

b)

Questions 1 & 5 is compulsory.

Question 6 to 8 carry equal marks and solve any two question from 6 to 8.
Figures to right indicate full marks.

Answers to the two sections must be written on separate.

Use of logotable and calculators is allowed.

SECTION -1

Solve any four of the following. [8]
1)  Define oral liquid. Enlist the types of oral liquid.

1) Peroxide value.

i) Explain ophthalmic preparation.

iv) Define limit test. What are the importance of limit test.

v)  Enteric coated tablet.

A sample of oil weighing 0.25 gm was treated with 25 ml of W, solution
after allowed to stand for 30min. It was treated with 10% KI
and the Iodine librated titrated against 0.1 Na s o, and it required 9.3 ml
of it. If the blank titre value was 25ml. Calculate the Iodine value of oil.

[3]

PT.O.



02) a) Attempt the following. [6]

1)  Write a note on particle size by microscopy.

i)  Explain limit test to chloride.

b) Attempt the following. [6]

1)  Write a note on determination of water by Karl Fischer method.

i)  Differentiate between dissolution test and disintegration test.

03) a) Explain in detail agar diffusion assay. [6]
b) Attempt the following. [6]
1)  Write a limit test for lead.
i)  Write critical factors in the assay of growth promoting substances.
04) a) Attempt the following. [6]

1)  Write a note on particulate contamination.

i) A sample of oil weighing 4.7 gm was subjected to saponification
with 50 ml of alcoholic KOH. It was later titran against 0.5N HCI
and it required 13.5ml of titrant. If the blank reading was 50ml
calculate the sap value of oil.

b) Explain indetail the aspects of techniques for microbial assay. [S]
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05) a)

b)

Q6) a)

b)

SECTION - 11

Solve any four of the following. [8]

1)  What is specific absorbance?

i)  What is the importance of limit test of ash and sulfated ash?

) How melting point of substance help in identification of
pharmaceutical pure compound?

iv) Give two identification test of paracetamol.

v)  What is non aqueous titration?

0. 2019 sample of lignocaine (234. 3 g/mol) was dissolved in acetic acid
and titrated with 0.097m perchloric acid. End point was observed at
8.1ml. Expected percent purity is 98.5 to 100.5%. Explain sample posses
or fail assay. [3]

Give the principle of quantitative analysis of substances by LC method.
Explain assay of simvostatin by LC method. [6]

Write notes on the following. [6]

1)  Redox titration method for the assay of ferrous fumarate.

i) Identification of pharmaceutical ingredient by UV spectroscopy.
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Q7) a)  Answer the following. [6]

1)  Give method for the determination of uniformity in content of dosage
form with suitable example.

1)  What is the principle of IR spectroscopy? Explain identification of
asprin tablet by IR spectroscopy.

b)  Explain the following. [6]

1)  Identification of chloride in chlorcyclizine hydrochloride.

i) Fentanyl in fentanyl citrate is analysed by LC method. 81.0 mg
fentanyl citrate was dissolved in 100 ml and 10 ml of this solution
was diluted to 100 ml. The peak area for this standard was found to
be 100763. The direct injection of the fentany] citrate solution showed
the peak of area 99753. Calculate mg of fentanyl citrate and fentanyl
in Iml solution (Mol. Wt. Fentanyl citrate=528.59 and
fentanyl = 336.48 9 per mol).

08) Answer the following. [12]

a) Explain the importance of determination of pH and alkalinity of
API. How this test is performed?

b) Why dissolution test is performed on tablet? Explain tablet
dissolution test for paracetamol tablet.

c) What is iodine value ? Explain method for the determination of
1odine value.

d) 0.252 g of amitriptyline hydrochloride sample was titrated against
0.1 M NaoH and end point was observed at 8.0 ml. mol. wt. of the
substance in test is 313.9 gram. Calculate percent purity. If expected
purity is 99 to 101% then comment on the assay of the substance.

(1 11
[6336]-411 4



Total No. of Questions: 8] SEAT No. :
PC3794 [Total No. of Pages: 6
[6336]-412
M.Sc.- 11
ANALYTICAL CHEMISTRY
CBOP-4-CHA-492 (B) : Analytical Chemistry of agriculture,

Polymer and Deter gent
(Revised 2019 Patter n) (Semester - V)

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

1) Question 1 and 5 are compulsory.

2) Solve any two questions from section- | Q.2 to Q.4 and any two question from

section-11 Q.6t0 Q.8

3) Answer to the two sections must be written on separate answerbook.

4) Figuresto right side indicate full marks.

5) Use of logtable and calculator is allowed.

SECTION - |

Q1) a) Attempt any four of the following. [8]
1)  Enlist redusing agents used for reduction of nitrogen.
i)  Give importance of ion exchange - in soil.
) Define pesticides, Herbicides and fungicides.
iv) Define fertilizer and give its advantages.
v)  What precaustions should taken while sampling of soil.

b) 0.48 gm of soil was analysed for nitrogen content by kjeldhal’s method.
The evolved amonia was absorbed in 55 ml of 0.15N HCL, The remaining
acid was back titrated with 0.15N NaOH gave burette reading of 16.4 ml.
then calculate the percentage of nitrogen in the given sample of soil.[3]

Q2) a) Attempt the following : [6]

1)  Explain various methods used for acid digestion of soil and explain
any one in detail.

i) Give method for determination of ammonium oxalate soluble
potassium fertilizer.

b) Give genral scheme for analysis of pesticides. [6]

PT.O.



Q3) a)

b)

Q4) a)

b)

Q5) a)

b)

Q6) a)

b)

Q7) a)

Attempt the following. [6]

1)  Explain determination of total nitrogen in presence of nitrate and
organic nitrogen by distillation.

1)  Explain in detail analysis of calcium and magnesium by AAS.

Calculate the percentage of nitrogen in amononium nitrate sample having
weight 0.25 gm which contains 43.8 mg of NO, - N. Sample titration is
required 12.69 ml of 0.01 M H_SO,. and blank required 0.20ml of 0.01M
H SO,. [6]
Attempt the following. [6]
1)  Explain analytical procedure for extractable boron.

1) Give the tinsley’s wet combustion method for determination of
organic matter in soil

Give analytical procedure for estimation of dithiocarbamate in fungicides.

[6]

SECTION - 11

Attempt the any four of following : [8]
1)  Distingwish between thermosetting and thermoplastic polymer.

i)  Define degree of polymerisation.

i) Define cationic surfactant.

iv) Define saponification value.

v)  What is meant by polymer blends.

0.846g. CTPB sample was dissolved in mixture of ethanol & xylene
solution. and was titrated with 0.295N alcoholic KOH solution. The burette

reading was 5.1ml calculate Mn of polymer.
(Given functionality = 02) [3]

Attempt the following : [6]
1)  Give analytical procedure for determination of 1odine value.
1)  Explain following terms-

Hardness, Impact test, abrasion resistance.

Explain the two phase titration of ionic surfactant with surfactants of
opposite charge. [6]

Attempt the following : [6]

[6336]-412 5



1)  Explain with neat labeled diagram ebuloscopic method.

i)  Give analytical method for determination of alkali content and free
fatty acids.

b) A polymeric material has a relaxation time of 100 days at 27°C when a
stress of 4.0 MPa is applied. [6]

1)  Whatis, the relaxation time at 40° C if the activation energy for this
process in 20kJ mol ™.

i) How many days will be required to decrease the stress.

Q8) a) Attempt the following : [6]
1)  Explain optical properties of polymer.
1)  Give the method for determination of total alkane sulphonate.

b) Write a note on viscoelasticity with respect to creep model. [6]

¥ %k %k
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Total No. of Questions: 8]

PC3794

[6336]-412
M .Sc-l1
ANALYTICAL CHEMISTRY

CBOP-4-CHA-492(A) : Laboratory Automation and Environmental

Time: 3Hours]

Analytical Chemistry
(Revised 2019 Patter n) (Semester - V)

[Max. Marks: 70

Instructions to the candidates:

Questions 1 and 5 are compulsory.

Solve any two questions from Scetion - | Q.2 to Q.4 and any two question from
section-11 Q.6 to Q.8.

Answer to the two sections should be written on seperate answerbook.

Use of logtable and calculator is allowed.

Figuresto right side indicate full marks.

1)
2)

3)
4)
5

Ql) a)

b)

Q2) a)

b)

Q3) a)

b)

SECTION -1

Solve any four of the following. (8]
)  Give any two benefits of lab Information management system

(LIMS)
i)  What is continuous flow Analysis?
1) Whatis serial integration?
iv) State the four criterias for sensors.
v)  Give any two achievements of Biotransduction
What are the objectives of automation in analytical chemistry. [3]
Explain the following : [6]
1)  Batch and continuous flow Analysis.
i)  What is biosensor? Explain methods of immobilization.
Define microfabrication. Explain silicon and glass micro-matching. [6]
Discuss the following [6]
i)  Optical sensors.

i)  Serial and parallel integration.

Explain the following. [6]
1)  Flow injection analysis for reproducible sampling.

1) Electrochemical sensors and give its applications.
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Q4) a)

b)

Q5) a)

b)

Q6) a)

b)

Explain the following. [6]
1)  How would you design an optical Biosensor to mesure cholesterol
i) Flow Injection-Hydride Generation scheme.

Give classification of analyser and explain discrete sample analyser in
detail. [6]

SECTION - 11

Solve any four of the following : [8]
1)  Define acidity.

i)  What is Threshold odour Test?

i) Explain what is calcium carbonate saturation.

iv) What are sources and hazards of carbon monoxide?

v)  Define TOC.

Solve the following:- [3]

75 ml of standard hard water required 42ml of EDTA solution for titration
upto end point. 75ml of hard water sample requred 28ml of same EDTA
solution. calculate hardness if [m| standard hard water = 1.2mg of CaCo,
equivalent.

Explain in detail : [6]

1)  Describe the technique of Direct spectrophotometric analysis of
gaseous air pollutants.

i)  Explain the preliminary treatment of samples for dissolved and
suspended metals.

Solve the following: [6]
1)  Discuss the Batch method for ozone demand.

i)  75ml of an alkaline water sample requred 9.2ml of 0.02N HCI upto
phenolphthalein end point and total 14.0ml of same acid for complete
neutralisation. Find the types and amount of allcalimities in the water
sample.
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Q7) a) Give an account of organic pollutants in air. [6]

b) 1)  Write a short note on detergents and detergent builders in waste
water. [3]

ii)  Discuss estimation of metalions by ICPAES. [3]

Q8) a) What are the methods used to estimate dissolved oxygen? Explain in
detail. [6]

b) 1)  Discuss analysis of particulate matter from air samples. [3]

1) A 30ml of sew age water sample was refluxed with 20ml of
0.25N K, Cr,O_solution. The unreacted dictrromate required 7.2ml
of 0.1N FAS, 10 ml of dictrromate solution and 25ml of distilled
work water under same condition as sample required 28ml of 0.1N
FAS. calculate the COD of sewage water sample. [3]

¥ %k %k

[6336]-412 6



	6336-101 PC-3759
	6336-102 (PC-3760)
	6336-103 (PC-3761)
	6336-104 (PC-3762)
	6336-201 (PC-3763)
	6336-202 (PC-3764)
	6336-203 (PC-3765)
	6336-204 (PC-3766)
	6336-205 (PB-5199)
	6336-301 PC-3767
	6336-302 (PC-3768)
	6336-303 (PC-3769)
	6336-304 (PC-3770)
	6336-305 (PB-3771)
	6336-306 (PC-3772)
	6336-307 (PC-3773)
	6336-308 (PC-3774)
	6336-309 PC-3775
	6336-310 (PC-3776)
	6336-311 (PC-3777)
	6336-312 (PC-3778)
	6336-313 PC-3779
	6336-314 (PC-3780)
	6336-315 (PC-3781)
	6336-316 (PC-3782)
	6336-401 (PC-3738)
	6336-402 (PC-3784)
	6336-403 (PC-3785)
	6336-404 (PC-3786)
	6336-405 (PC-3787)
	6336-406 (PC-3788)
	6336-407 (PC-3789)
	6336-408 (PC-3790)
	6336-409 (PC-3791)
	6336-410 (PC-3792)
	6336-411(PC-3793)
	6336-412 (PC-3794)

