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e 1 ach theary paper witl inciude 200 marks as internal aesessmcent as pey Uniyersity ruies. i
= Lach practicnl enaminativon will be of 08 hours s will D condie 1osd By T sesstor :

(Morning & Lveningl of 1.1 hours cach. i
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M.Sc, 2 Semester

Numenclature \ Contact ours

P 1.1){;[;01-"7\3617—"1‘-(:0([(_: |
i i Ry

| Credits i Ma. Marlkd

i o a e mmm L ;
F’ &_’aﬁc_r:\!—ii \ 602201 fnarguiic Chemistry-11 Jiped =04 1{)-% , RAVEILY
i
"‘ Paper-Vill - { 16C) 0:2202 \‘ Physical Chemistry-1} | 31010=04 L0 0120
[
i ! ! ]
'K Paper-1X \ 16CTH22C3 \ Organic Chemistry-14 41910 =4 \ Ul | 80 0
' : S I YR 1 i
Paper-X ‘\ {6CTH22C1! \lnm'ganic Chemistry Drgig=0s O U
| paper-X1 {1oC1ER2CL2 F’hysical Chremistry gigig=o8 {04 150
T RN Practical-il [ MU S e
Paper-Xil TECHE22CLY | Organic Chemistry (018 =08 i j 50
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WS¢, Chemistry( 1st Semester )

Paper} 16CHE21C1 {norganic Chemistry-1 4 hrs. / Week
) Credits: 04

Max. Marks: 80
Time: 3 Hrs.
Note:-Examiner will set 09 questions and the candidates will be required fo citenpt 05 guestions
in all. Out of 09 guestions 04 question will be compulsory contuining 08 short answer Dpe
questions covering the entire syllabus. Further, examiner will sei 02 questions from each section
and the candidates will be required to attempt one question from each section. All questions will -

carry equal marks.
—

Section-A

Stereochemistry and Bonding in Main Group compounds: V SEPR theory, d pPX bonds,
Bent rule and energetic of hybridization.

(7 Hrs.)

Metal-Ligand Equilibria in solution
| . Stepwise and overall formation constanis and their interactions, rrends in stepwise constants,

factors affecting stability of metal complexes with reference 10 the nature of metat ion and
ligand, chelate effect and ils thermodynamic origin, determination of binary formation constants

by pH-metry and spectrophotometry.
{8 Hrs.)

Section-B

Reaction Mechanism of Transition Metal Complexes-1
Inert and labile complexes, Mechanisms for ligand replacement reactions, Formation of
complexes from aqud fons, Ligand displacement reactions in octahedral complexes- acid

}jfgimlysis, Base hydrolysis, racemization of tris chelate complexes, electrophilic attack on

l ‘ .iligands. - (15 Hss)
2 e Section-C

i Renction Mechanism of Transition Metal Complexes-11

‘E Mechanism of ligand, displacement reactions in square planafr complexes, the irans effect,

E theories of trans effect, mechanism of _electron U nsler reactions — types; outer sphere electron
transfer mechanism and inner sphere electron transfer mechanism, electron gxchange.

! % o st

é} E’ /\zeirlﬂ*f“i&%w)h
i

R A

| o B -
\ u\a\\? o,y

R

e

L

= EC o i

*Anprove 0 i i i
ved by 18 Academic Council held in 14-09-2017 for implementation from the Academic session 2017-18




Tsopoly and Heteropoly Acids and Salts
Isopoly and Heteropoly acids and salis of Mo and W: Structures of isopoly and heteropoly
anions. ’

Crystal Structures i
Structures of some binary and ternary compounds such as fluorite, antifluorite, rutile,
antirutiley crystobelite, layer lattices- Cd Iy, Bi Is; Re O3, Mm0Os, corundum, pervoskite, Timenite ! ;
and Caleite. - -

Books Recommended:

o

5.
6.
9

8

Section-D

(7 Hrs,)

(S}h&);

Concise Inorganic Chemistry ~ J.D, Lee
Inorganic Chemistry — T. Moeller.
Modern Aspects of Inorganic Chemistry — H.l. Emeleus & A.G. Sharpe.
Introduction to ligand field — B.N. Figgis.

Chemical bonding -~ Q.P. Agarwal.

Inorpanic Reaction Mechanism - Edberg.

inorganic Reactin Mechanism — Basolo Pearson.

Structural Principles in [norganic Compounds — W. E. Addison.
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M.Se. Chemistry (1% Semester)

Paper 1L; 16CHE21C2 Physical Chemistry-1 4 hrs. / Week
Credits: 04
Max. Marks: 80
Time: 3 Hrs.
Notes-Examiner will set 09 questions and the candidates wil be requived 1o atienipt 05 guestions in @l Out of 09
questions one quesiion will be compulsory comaining 08 short answer lype questions covering the entire syllabus.

Further exantiner will sel 02 gquestions fram cach section and the candidates witl be required 1o attenipt one
question fromt each section., Al questions will earry equal marks. '

Section-A =

Quantum Mechanics: Postulates of Quantum Mechanics; derivaiion of Schrodinger wave
equation; Max-Bom interpretation of wave functions wand the Heisenberg's uncertainty
principle; Quantum mechanical operators and their commutation relations, Hermition Operators,
(elementary ideas, quantum mechanical operator for linear momentur, angular momentum and
energy as Hermition operator).  The average value of the square of Hermition operators;
commuting operators and uncertainty principle{x & p; B &t); Schrodinger wave equation for a
particle in one dimensional box; evaluation of average position, average momentum  and
determination of uncertainty in position end momentusm and hence Heisenberg's uncertainty
principle, ?icorial representation of the wave equation of a particle in one dimensional box and

its influence on the kinetic energy of the particle in each suceessive quantum level, lowest energy
of the particle.

- ——r—8eetion-B

Thermodynamics: Brief resume of first and second Law of thermodynamics. Entropy changes
in reversible and irreversible processes, variation of entropy with lemperatute , pressure and
.., boluthe, entropy concept as & measure of unavailable energy and criteria for the spontaneity of .
“péaction; free bnergy, enthalpy functions and their significance, criteria for spontaneity of a
process; partial molar quantities (free energy, volume heat concept), Gibb’s-Duhem equation;

[P R

Section-C

Chemicat Dynamics: Effect of temperature on reaction rates, Rate law for opposing reactions
of Ist order and lind order, Rate law for consecutive & parallel raactions of Ist order reactions,
Collision theory of reaction rates and its limitations, steric facter, Activated complex theory,
lonic reactions: single and double sphere models, influence of solvent and ionic strength, the
comparison of collision and activated complex theory.
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Section-D

Tilectrochemistry:
Ton - Ton Interactions: The Debye -Huckel theory of ion- ion interactions; potential and excess
charge density as 8 function of distance from the central ion, Debye Huckel reciprocal tength,
ionic cloud and its contribution to the total potential, Debye - Huckel limiting law of activity
cocfficients and its limitations, ‘on - size effect on potential, ion -size parameter and the
. theoretical mean - activity coefficient in the case of ionic clouds with finite - sized ions.
T Debye - Huckel -Onsager treatment for aqueous salutions and its limitations. Debye-Huckel-
Onsager theory for non-aqueous solutions, the solvent effect on the mobality at infinite dilution,

equivalent conductivity (~) vs. concentration ¢ 7 as a function of the solvent, effect of ion
association upon conductivity (Debye- Huckel - Bjerrum equation).

Books Recommended:

Thermodynamics for chemists by S.Glasstone. !
Physical Chemistry by G .M. Barrow

Thermodymaics by R.C. Srivastava, S.K. Saha & AK.Jain

Modern electrochemistry Vol.l by J.OM. Bockris and AN, Reddy
Chemical Kinetics by I.J. Laidler

Kinetics & Mechanism of reaction rates by A.Frost & G.Pearson
Modern chemical kinetics by H.Eyring

Theories of reaction rates by K:J. laidler, H.Eysing & S. Glasstone. )
Theoretical Chemistry by 5. Glasstone.

0. Introduction to Quantum Mechanies by R. Chandra.
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M.Sc. Chemistry {1st Semester)

Paper 1 16CHE21C3  Organic Chemtistry-1 4 s, / Week
: Credits: 04
Mae, Marks: §0+20
. Time: 3 Hrs.
Note:-Examiner will set nine questions and the candidates will be required to altempt five
questions in all. Out of ning questions ong question will be compulsory containing eight short

answer (ype questions covering the entire syllabus. Further examiner will set o questions Jrom

each section and the cagdidates will be required to attempt one question from each section. All
questions will carry equal marks. . -
Section-A

Nature of Bonding in Organic molecules: Delocalized chemical bonding —conjugation, cross
conjugation, resonence, hyperconjugation , tnutomerism.  Aromaticity in benzenoid and non-
benzencid compounds, alternant and non-alternant hydrocarbons, Huckel's rule, energy level of
a-molecular  orbitals, annulenes, antiaromaticity, homo-aromaticity, PMO appreach. Bonds
weaker than covalent, addition compounds, crown ether complexes and cryptands, inclusion
compounds, cyclodextring, catenancs and rotaxanes

Section-B
Stercochemisty Chirality, elements of symmetry, moiecules with more than one chiral centre,
diastereomerism. Determination of relative and absolute configuration {octant rule excluded)
with speciat reference o lactic acid, alanine & mendelic acid. Methods of resolutian, optical
purity, prochimlity,_gnamiot_gpig_ grld: Qiastereotopic atoms, groups and faces, asymmelric
synthesis, cram’s rule and is modifications, prélog’s rule, conformational anatysis of
cycleatkanes (upto six membered rings), decalins, conformations of sugars, optica! activity in
absence of chiral carbon (biphenyis, allenes and spiranes), chirality due t0 helical shape, !
.geometrical isomerism in allenes and oximes, methods of determining the configuration.

“l + .
r
)

Seetion-C

Reaction Mechanism: Structure and Reactivity: Types of mechanisms, types of reactions, 1
thesmodynamic and kinetic requirements, kinetic and thermodynamic control, Hammond’s
postulate; Curtin-Hammett principle. Potential energy diagrams, transition  states and
intermediates, methods of determining mechanisms, isotope effects. Hard and soft acids and

bases. Generation, structure, stability and reactivity of carbocations, carbanions, free radicals,
carbenes and nitrenes, Effect of structure on reactivity, The Hammell equation and linear fres
enerpy relationship, substituent and reaction constants. Tafl equation.
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Section-D

Carbohydrates: Types of naturally occurring sugars, Deoxy sugars, amino sugars, branch chain
sugars, general methods of determination of structure and ring size of sugars with particular
reference to mallose, lactose, sucrose, starch and callulose.

Natural and Synthetic Dyes: Various classes of synthetic dyes including heterocyclic dyes,
interaction between dyes and fibers, Structure elucidation of indigo and Alizarin,

Books Recommended: - - -
. . 1. Advanced Organic Chemisiry- Reactions Mechanism and Structure by Jerry March.
2. A guide Book to Mechanism in Organic Chemistry by Peter Sykes.
3. Orpanic Chemistry by R.T. Morrison and R.N.Boyd.
4. Reaction Mechanism in Organic Chemistry by 8.M. Mukherji and S.P. Singh.
3. Stereochemisiry of Organic Compounds by D. Nasipuri.
6. Stereochemistry of Organic Compounds by P.S. Kalsi.
7. Carbohydrate by S.P. Bhutani,
8. Organic Chemistry by I.L. Finar.
9. Coler Chemistry by R.LM. Allen.
10. Chemistry of Synthetic Dyes by K. Venkatraman.
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Inorganic Chemistry Practicsl-]
paper IV 16CHE21CLI
120 Hrs/Week)

Credits: 04
Time: 8Hrs.
Max. Marks: 50

M.Se. Chemistry (1 Semester)

{20 Marks)

Volumetric Analysis
(s) Potassium iodi
Determination o

de titrations
f iodide, hydrazine and antimony (I

() 90tassium bromate titrations
(i) Determination of antimony (111 { by Direct Method)
(i) Determination of aluminium, Magnesiuom and zine (by Oxine method)

() EDTA titrations
(i) Determination of calcium, copper, barium.
(ii) Back titration
(i1} Titration of mixtures using masking
{20 Marks)

Green methods of Preparation of the following

{ Bis(a@etylacetanaie) coppesr(il)

(if) Tris(acetylacetonatd) jron(ill) -

(if) Tris(acetylacetanam)managanese(lll)
(u5Marks)

Viva-Voce
Note Book {035 Marks}

Boolks Recommended
a A text Book of Quantitative Inorganic Analysis: A1, Vogel.

k. Applied Analytical Chemistry: O.P. Yermani.
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My - "

? .
k

\ l T
& _

?
’n

hper

e

% g T - - -
Anproved by 197 Academic Council held in 14-09-2017 for implementation from the Academic session 2017-18



Physical Chemistry Practical - 1
PaperV; 16CHE21CL2

. M.Se, Chemistry (1% Sesnester)

s

= 8Hrs./Week

& Credits: 04

B Max. Marks 50
b Time: 8 Hrs.

£

i 1. Condutometry

()  To determine cell constant of conductivity cell.
(i)  MaOH vs. HCl titration.

(if) NaOM vs. Oxalic acid titration.

(iv) NaOH vs CHs COOH titration

(v) Ba@Os)zvs. Naz 804 titration

2. Thermochemistry

Determination of heat of neutralization of the followings:- ’
g NaOH vs. Hel
iy  NaOH vs, CH3 COOH
(i)  NaOH vs. Oxalic acid.

3, Refractometry

() " TG determine molar refractivity of the given liquid. _
(iiy  To determine psreeniage composition of liguids in the given binary mixture.
(i)  To determine concentration of sugar in a given solution.

+Surface fension -
. 4'9',_&. LI -

To determine interfacial tension of two immiscible liguids.

5. Adsorption

To study the adsorption of Oxalic acid and Acetic acid on charceal.

Viva Voee

{5 Marks}
Practical Note Book (5Marks)
Book Recommended A

ol
1. Senior practical physical chemistry: B.D. Khosla, V.C. Garg and A. Khosta.
2. Experimental Physical Chemistry: A Thawale and P. Mathur.
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3. \Practica] Physicai Chemistzy: B. Vishwanat
Practical ip Phys

haand p, g Raghay
ical Chemislry: P.S. Sindhy,

Organie Cl:emistry Practica).;
Paper.vy I6CHE21CL3

M.Se, Chemistry (yst Semester) i
) BElrs/Waeei: -
- Credits: 04
Max Marks: 50
Time: 8 4y
L Quantitative Analysis,
Separation, Purification png identification of orpanic Compounds ip binary Mmixtures by chemica) lests
and preparation of their dervatjyes. ) . ,’i-
40 Marks !
2. Viva-Vace 05 Marks
o 3. Note Bool

03 Marks

.xéér{n!g;xts and"I‘echniques in Orpanje Chemislry, by D. Pasto, C. Johinson ang M. Milier,
Macroscale and Micraseaje Organic Experiments byK. L. Wi!Iiamson, & D.C. Neaps,
Systematic Qualitative Orpanic Analysis by H, Middlston |
Hendbook of Organic Analysis-Qualilative ang
5. Vogel's Textbook of Practicat Organic

Quantitative by H. Clark, '
Chemiszry by A. R. Tatchel],
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l‘g M.Sc. Chemistry {1st Semester)

4

?i Paper -V1I 16CHE21F1  Computer for Chemists 2 hrs. / Week ]
i Credits: 02 |
4 Mux. Marks: 40 {
i Time: 2 Hrs. - i
E:; Note:-Examiner will set eight questions and the condidates will be requived to attempt ﬁvek-
i questians in all. All questions will carry equal marks. :

Essentials of Computer:

et T %
g TR
s PR

R

PR

Historica} Evelution of Computers, Block diagram of 2 Computer and functions of various un.its;:'
Classification of Computers; Input/Output devices ( Display Devices, Printers, etc. ) Memoxies:
RAM, ROM, Cache Memory, Virtual memory; Mass-storage Media: Mappetic Disks, Magnetic

Tapes and Optical Disks; Batch processing systems, Time sharing systems, Multiprocessor,
paraliel Processing Systems.

e

T

ey o
g

S P
T

Introduction to Programming languages: 1 GL t0 3 GL languages. Software and its jtypes;
Qperating System with DOS as an example, Intn duction 10 UNIX and Windows. ’

i
i

&
¥

<
134
i
v

Overview of: Information Technology-(IT),-Data Communicalion, Cc)rr_ipmer Networks (LAN,
WAN and MAN) and their applications, Introduction to Internét and Intranet technolo@y.

S

1
Computer Applications: Qeientifie, Business, Research, Sports, Medicine & Vlealth Care, i
L Enain cgi,_r_x_g,_"i‘_ea’phing etc, :

e

- "Prébieni Solving: Problent Identification, Analysis, flowcharts, Decision Tables, Pseudo codss ;
% and aigerithms, Program Coding, Program Testing and Bxecution.
¢

T

Books Suggested

BT R

i
{ Computers and Common Sense, R. Hunt and J. Shelley, Prentice Hall. ! i
9 Computational Chemistry, A.C. MNorris. :

3 Microcomputer Quantuim Mechanies, 1.P. Killngbeck,Adam Hilper.
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“{,8¢. Chemistry (2* Semester)
Paper VI 16CHE22C2  Physical Chemistry-1I 4 hirs. { Week

e

Credits: 04
Max. Marks: 80
Thme: 3 Hrs.
sote=Eyanmmer will set (9 questions and the candidates will be required fo attenpl 05 guestions in ol Oul of 05
frons one question will be compulsory conlaining (I8 short answer tvpe questions covering the entire syllabus.
for cxemminer will set 02 questions from each section and the candidates will be required to alempl one

Gt st from cach section, AH questions wHl camy equal marks.

Section-A

Sehrolinger wave equation for & particle in a three dimensional box. The concept of degeneracy
eneay energy Jevels for a particle in three dimensional box. Schrodinger wave equation for &
fear harmonic oscilator & it solution by polynomial method. Zero point energy of a paticte.
passessing harmonic motion and its consequence. Schrodinger wave equation for thres
dimansiepal Rigid rotuior, onatgy of rigid rotator, space quantization; Schrodinger wave
cguation for hydrogen atom, separation of variable in polar spherical coordinates and ifs solution,
pringiple, azimuthal and magnetic quantum nuUmMbErs and the magnitude of their values.
probabitity distribution function, radial distribution function and shape of atoric orbitals {s,p &
dn

Section-B

Thermodyaamdes: {lassing - Clavperon equation: law of mass action and its thermodynimic
derivatinn, Thim law of thermodynamics (olgrmesl iehi OIS detaraination &7 abalh
ntropy. unatiainability of abselute zero) and its limitation  Phase diagram for twa compietedy
snoacibie components sysiems. Eutectic systems, Caletation of cutectic point, systems forming
solid compounds Ax By with congruent and incongruent melting poims, phase diagram and
thormodynamic treatment of solid solutions.

Section-C

Chain :caczions:‘jxydmgs:n - bromine reaction. pyrolysis of acetaldehyde. decemposition of
wibaine, Photocheinical reactions (hydrogen - bromine & hydrogen -chlorine reactions). Geperal
semment of chain reactions (ortho -para hydrogen conversion und hydrogen - bromine
coactionst, apparent aciivaiion energy of chain reactions, chain length, Rice- Herzfeld
mechanism of organic molecules decomposition(acetaldehyde) Branching chain reactions and
explogions { Ha - Oz reaction). @Qgﬁcg of (one intermediate) enzymatic reaction @ Michaglis -
Menton treatment, evaluaticn of Michaelis ‘s constani for cnzyme - substrate binding by

Uipewenver - Burk  wiot and Eadie- Hofstae methods. § Competitive and pon-copetiive

T
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Section-D

sslutions: lonic mov

b

x ement under the influence of an
- TRens, Seaic driff velogity and jrs relation with currenr dene
absolute !ﬁobiﬁty and diffusion coefficient, the Stokes- Finstein relation | the Nernst -Einsein

equation, Waldens rule, the Rate- Process approach to iopjc migration . the Rate proge ;e
equation for equivalent conductivity, totaf driving force for ionic iransport, Nernst - Planck Flus E
cquation, ionic drift and diffusion potential | the Onsager phenomenologica! fquations.  Th. f
basic equation for the diffusion, Planck- Henderson equation for the diffusion potential,

slectric field » NsGhiliey

¥

ity, Binstein relation betweey the

Bogly Recmnmendcd:

.. Thermodynamics for chemists by S.Glasstone,
_ Physieal Chemistry by G M. Barrow
Thermodymaics by R.C, Srivastava, S K. Saha & A.X Jain

Modern cicctmchemissry VoLl by JOM. Bockris ang AKN, Reddy .
Chemical Kinetios by K.J. Laidler
6. Kineties & Mechanism of reaction rateg by A Frost & G.Pearson

Modern chemjoa) kinetics by H.Eyring
Theosizs of reaction rates by K.I. laidier,
5. Theoretical Chemistry by S. Glasstone

e e L

S

H.Eyring & g. Glasstone,
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- Arematic Nucleophilic Substitution:

SL5e. Chemistry (2" Semester)

Paper 1IN 16CHE22C3 Organic Chemistry-I1 4 hrs. / Week

Credits:04

Max. Marks: 84+2¢

Time: 3 Hrs.

required o attempt 03 guestions
mpulsory containing 08 short answer hpe
rexaminer will set 02 guestions Jront each section
one question from each section. A4l questions will

Note-Exaominer will set 09 questions and the candidates will be
woall Out of 09 questions one question will be ¢o
Grestions covering the entive syllabus. Furthe
and the condidmes will pe reguired to attempt
cariy equal marks.,

Section-A

Aliphatic Nucleophilic Substtitution: The SN2, SN1, mixed SN1 and SN2- SNi, SN1°, SN2,

SN and SET mechanisms.  The neighbouring  group mechanisms, neighbouring group

pasticipation by r and o bonds, anchimeric assistance. Classical and nonclassical carbocations,
phenonium jons. common  carbocation rearrangements.  Applicaticns of NMR spectroscopy. in
e detediion of carbocations. Reactivity- effects of substrate Structure, attacking nucleophite,
icaviny group and reaction medium..  Ambident nucleophiles and regioselectivity.  Phase

sk

fer catalysis,
Section-B

-Aliphatic Electrophilic Substitution: Bimolecular mechanisms - SE2 and SE&
wechanism, Electrophilic substitution accompained by doub]

foaayiim - el g : H i
CAVERE gRoup it the scivent polap

he SE1
¢ bond shifts. Effect of substrates,

¢ eoive Fity an the reucti vity

Aromatic Electrophilic Substitution: The asenium jon, mechanism, orientation and rgactivity,
shergy profile dingrams. The ortho/para ratio, ipso attack, orientation in other ring svstemms.
Lupntitative reatment of reactivity in substrates and electrophiles.  Diazonium couphing.
Vilsmeir reaction, Gattermann-Koch reaction,

The ArSNI, ArSN2, Benzvne and SRN! mechanisme.
Reaetivity - effect of substrate structure, leaving group and attacking nucleophile. The von
Richter, Sommelet-Hauser, and Smiles rearrangements,

Section~C'
Eliminarion Reactions: The B2, I and ElcB mechanisms | Orientation of the double bond

Reuctivity —effects of subsirute structures, attacking base, the leaving group and the medium,
Suecunism and ortentation in pyrolytic elimination.

Addition to Carbon-Carbon Meultiple Bonds: Mechanistic and stereachemical aspects of
: ¢nreuctions dnvelving electrophiles, nucleophiles and free

: radicals, regio - apd
Clectivity, orieniation and reactivity. Addition to cyclopropane ring.

ranon of double and triple bonds, hydroge

nation of aromatic fings,  Mydroboration.
el resclicon. Sharpiess asymmetrie epoxidation,

[

o LTI L L



Section-D

Carbon-Hetfero Multiple Bondst Mechanism of metal hydride reduction of

B
sapurated and unsaturated carbonyl compounds, L{cids, esters and nitriles. Addition of Grignard

Feagents, organozinc and  organolithium reagents to carbonyl and unsaturaied carbonyl
sompounds. Wittig reaction. Mechanism of condensation reactions involving enolates — Aldol,

Knoevenagel, Claisen, Manaich, Benzoin, Perkin and Stobbe reactions. Hydrolysis of esters and
amides, ammonolysis of esters,

Baoks Recommended:
Advanced Qrganic Chemistry -Reactions, Mechanism and Structure by Jerry Mareh,

k.

2. Advanced Organic Chemistry by F.A, Carey and R.J, Sundberg.

3. A Guide Book to Mechanism in-Organic Chemistry by Peter Sykes.
4. Structure and Mechanism in Organic Chemistry by C K., Ingold.

3. Organic Chemistry by R.T. Morrison and R.N. Boyd.

6. Modern Organic Reactions by H.0. House .

7. Principles of Organic Synthesis by R.O.C. Norman and J M. Coxon
5

Reaction Mechanism in Organic Chemistry by S.M. Mukherji and SP. Singh.

3
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N.Se (28 Semesier

paper- L 16CHE2IDL General Speeiroscopy 3Hrs.fWeek
Credits: 03

Max. Marks: 60
Time: 03 Hrs.

Ly :

Mope - Bxopiner will set 10 questions and the candidates will be required 10 attempt U3
s 6 ail. Qut of 10 guestions OR¢ guestion will be compildsory containing 06 shott answer
G eSO covering the entire syliabus. Further examiner will set 03 guestions from each
coorion and the candidaes will be required 10 attempd atleast one queastion from each seciion
Al guestions will carry equal marks.

Unit
1. Clectromagnetic radiation. interaction of clectromagnetic radiagon with mater.

regions of the Spectrum the width and intensity of gpeciral <rnasilions. Resohving

pOW:E .

b

Rotatinnat spectras- The rotation of molecules, rotational spectra of diztom

e LERIERY

molecules,  the spectuml of nop rigid vetaton the effect of isotopic substitziions

ATt

e et o B
iy Uy ML L

th,

Hnear and SYIMINELC 1P popyaranit moiecutus,

1,2

Vibrational and Vibrational- Rotational Spectra: The vibratiag diptumiic

molecule; simpie harmonic vibrations. anharmonicity of vibrations. ibe diatomic
vibrating totator, the interaction of rotations and vibrations the yibrations of
potymarnic molecules, analysis by infraced technique.

4, Flectronies Speciras Electronic speciit of diatemic asojecules. vibratienal coari
structure, and rotational fine struciure of clectronic band. The Frank- Condon

principle. inteusity of vlbraﬂonai—e‘lcctronic band, dissociaiion CoSrgy. the Torirn

diagram.




Unit-1I

Electronic Absorption Spectroscopy: Energy levels in diatomic molecules, introduction 1
clectronic transition, Assignment of transitions, Spectra of transition meial complexes, Oipal

clagrams

Nuclear Maguetic Resonance: Applications of spin-spin coupiing to siructure aiignment of

1

tnarganic compounds, evaluation of reaction rates of fast exchange reactions, The double
resonance technique,
A

Livadicatiae
2k

Application of infrared spectroscopy to the determination of inorganic compounds.

Unit Ii%

NMR Speetra:- Spin active nuclei, chemical shif:, shiclding and deshielding.” Internu

standards, spin-spin coupling, equivalent and non- Equivalent Protons, effeet of of

i changing
sofvents and hydrogen bonding on chemical shifis, anisotropic effect,
Principles and Applications of UV, IR and NMR Spectra in the structure elucidating of
Organic Compounds.

Hook Recommended

1. Physical Methods in Inorganic Chemistry- RS, Drago.

T In fraran Qnont

e Spestra of Incrganic and Coordination Compound- K. Nakamoto.
Fundamentals of Molecules Spectroscopy-C.N.Banwet.

a3

L

irroduction o Magnetic  Resonance Spectroscopy  ESR, NMR, NRR-DL
Sathyanarayana,
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M.Se.(284-Semester) -
Paper:- XV 3 CY(OE)-209 Environmental Chemistry -L 3 Hrs./Week
T T Credit: 3
Max. Marks: 73 N
Time: 3 Hrs .

Note:- Examiner will set 10 guestions and the candidates will be required to attempt as
questions in all. Qut of 10 questions one question vwill be compidsory containing 06 short answer

type guestions covering the entire syllabus. Further examiner will set 03 questions from each

section and the candidates will be required to atfempt atleast one guestion from each section. .
All questions will carry equal marks.

Unit-1 N
Environment: Atmosphete, environmental segments, composition of the atmosphere, earth’s
adiation balance, particulates, ions, radicals and their formation, chemical and
photochemical reactions in the atmosphere, air poliution: oxides of C,N,S and their effects,

3 1 =, . .
}gg,)acid-rain, smog? 1%rma1§on, Green hous’g“ effects (global warming and ozone depletion).

2y ¥ . S\g z ‘A.-' . . . . . .
- Analytical Methods for medsuring air poliutants. Continitous MONIONIRE instroments.
e

e et et s,

L gdpegineltRY, et
Kydrosphere: Chemical comipostiion OF WATEE Boules-1akes; Q&WM@&&&&B{&%& e e
evele; complexation in natural and waste water and microbially-fediated redox reactions. Water
poliution-inogzanic, orgamie pesticides, industrial and radioactive materials, oil ggléls =N il
<3 LD «
pollutants eutrophjcation, acid-mine, drainage, waste wafer freatment, domestic waste water
o 2 2 &Y o M

=N
aqr([wbic and (anae,r_pbiic treatment), and indugt%i %1 waste water freatment ’

e i i

Noise Pollution: sources, effect on human heaith, mitigation and coatrol.

Unie JI1
Environmental Toxicology:- chemical solutions fo environmental problems, biodegradability, v~
. principles of decomposition, better indusirial processes. Bhopal gas ti-anedy, Chernobyl, fires !
mile island, sewozo and Mmamat;“&gastersm T f €Fﬁ< & %S'Saéﬁ“}’ e
Y lg.'a,\m,sﬁéa; Ygias) aa:’»j;, Wy -
' AK 0 r 521
Crymt ch{m‘.xﬁ’i"h'(tj A
- Raixd
' N LY. kmp}@ﬁ
Crymt  poltutiOn A ashe e K “
GOaLEClie3

hitps:iimail.google.com/mailt/u/0/Finbox/162283588c48eea87projecior=1&messagePariid=0.1
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3.Se. Chemistry (2™ Semester)

Paper- VII  16CHE22CT  Inorganic Chemistry-il 4 hrs. / Week
Credits: 04
Max. Marks: §0
Time: 3 Hrs.
Note:-Exuminer will set 09 questions and the candidates will be required to attempt 03 questions
in all. Out of 09 questions one question will be compulsory containing 08 short answer tvpe
questions covering the entive syllabus. Further, examiner will set 02 questions firom each section

and the candidates will be required to attempt one guestion from each section. All guestions will
carry egiial marks.

Section-A
Metal-Ligand Bonding
Limitation of crystal field theory, molecular orbital theory, octahedral, tetrahedral or
square planar complexes, n-bonding and molecular orbital theory.
(15 Hrs.)
Section-B
Electronic Spectra of Transition Metal Complexes
Spectroscopic ground states, correlation and spin-orbit coupling in free jons for Ist series of
transition metais, Orgel and Tanabe-Sugano diagrams for transition metal complexes (d' — d”
states) calculation of Dg, B and B parameters, effect of distortion on the d-orbital eneray
levels. Structural evidence from electronic spectrum, John-Tellar effect, Spectrochemical

and nephalauxetic series, charge transfer spectra, electronic spectra of molecular addition
compounds.

(16 Hrs.)
Section-C
Magantic Properties of transition metal complexes
Elementary theory of magneto - chemistry, Guoy’s method for determination of magnetic
susceptibility, calculation of magnetic moments, magnetic properties of free ions. orbital
contiibution, effect of ligand-field, application of magneto-chemistry in  strucrure
determination, magnetic exchange coupling and spin state cross over.

(8 Hrs.)
Metal Clusters

Structure and bonding in higher boranes, Wade's rules, Carboranes. Metal Carbonyl
clusters- Low Nuclearity Carbonyl clusters, total electron count (TEC)

(8 Hrs.)



31.Sc. Chemistrv{ Ist Semester )

Paper1  16CHE21C1  Tnorganic Chemistry-I 4 hrs. / Week

Credits: 04

Max. Marks: 80

Time: 3 Hrs.
Note:-Examiner will set 09 questions and the candidates will be required to attempt 05 questions
inall. Out of 09 questions one question will be compulsory containing 08 short answer npe
questions covering the entire syllabus. Further, examiner will set 02 questions from cach section

and the candidates will be required to attempt one question from each section. All questions will
carry equal marks.

Section-A

Stereochemistry and Bonding in Main Group compounds: VSEPR theory, dm -pr bonds,
Bent rule and energetic of hybridization.

(7 Hrs.)

Metal-Ligand Equilibria in solution
Stepwise and overall formation constants and their interactions, trends in slepwise constants.
factors affccting stability of metal complexes with reference to the nature of metal ion and
ligand, chelate effect and its thermodynamic origin, determination of binary formation constants

by pH-metry and spectrophotometry.
(8 Hrs.}
Section-B

Reaction Mechanism of Transition Metal Complexes-I
Inert and labile complexes, Mechanisms for ligand replacement reactions, Formation of

complexes from aquo ions, Ligand displacement reactions in octahedral complexes- acid

hydrolysis. Base hydrolysis, racemization of tris chelate complexes, electrophilic attack on
figands.

(13 Hrs)
Section-C

Reaction Mechanism of Transition Metal Complexes-TY

Mechanism of ligand, displacement reactions in square planar complexes, the trans effect.
theories of trans effect, mechanism of electron wansfer reactions — types: outer sphere clectron
transler mechanism and inner sphere electron transfer mechanism, electron exchange.

(13 Hrs.}

-1
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INORGANIC CHEMISTRY PRACTICAL-1L
Paper-X, CY (11)- 204
M.Sc. Chemistry (279 semester)

120 s Week

Credils: 04
Time: 8lss.
Max. Marks: 39

Quantitative Inorganic Analysis

a) Scparation and determination of two metal ions such as 125 Marks)

) Silver- Copper,

i) Copper-Nickel,

iit) Copper-Zine,

vl Nickel-Zinc,

v) Copper-lron  Involving volumetric and gras imetric methods.
b) Determination by Cerimetry (13 Marls)
1) Ferrous,
i) Onxalate,
iii) Nitrite

Viva-Voce (05 Marks)
Nole Book (05 Marks)

Books Recommended

1. A text Book of Quantitative Inorganic Analysi8
)

t AL Vogel
2. Applied Analytical Chemistry: O.P. Vermani.

B
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Physical Chemistry Practical 1
Paper X1; CY (H) <205

M.Sc. Chemistry (2 semester)
SHrs. Week

Credits: 04

; Max. Marks 50
_ i Time: 8 Hrs.

1. Potentionmetry

(i) NaOH vs. HC! titration.

(it) NaOH vs. Oxatic acid titration.

(ii1) NaOH vs. CHs COQOH titration.

2, pil metry

{1y NaOH Vs. HCl titration.

(i) NaOT vs Oxalic acid titration. .
(iii) NaOH vs. CH3:COOH titration.

3. Chemical Kinetics
(i) To study kinetics of hydrolysis of ester in the presence of acid.
(i) To compare the celative strength of acids (HCl and HaSO4).

i

H

1

4, Distribution Law

(i} To determiae partition coefficient of benzoic acid between benzenc and waier.
(ii) To determine partition coefficient of Todine between Carbon tetrachloride

and water.
(it} Determination of Equilibrium constant forl+1 =D

Viva Yoee § (5 Marks)
Practical Note Book ) {5Marks)
Book Recommended .

1.Senior practical physical chemistry: B.D. Khosia, V.C. Garg and A. Khosla.
2, Experimental Physical Chermistry: A Thawale and P. Mathur.

3. Practical Physical Chemistry: B. Vishwanatha and P. S Raghav

4 Practical in Physical Chemistry: P.S. Sichu. !

e
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Oraanic Chemistry E’rnctiméii
Paper-XIT CY (I} -206

M.Sc. Chemistry (2™ semester)

8Hrs/Week
: Credits: 04
8 Max Marks: 50
! Time: § Hrs
1. Organic Synthesis and Checking purity of samples prepared.
Two Step preparations.
1. p-Nitreaniline from acetanilide.
2. p-Bromoaniline from acetaniide
3. Anthranilic acid from plithalic anhydride. §
4. p-Bromoacetaniiide from aniliie.
5. p-MNitroacetanilide from: aniline.
6. Sym-tribromobenzene from aniline.
7. 2,4-Dinitrophenyl hydrazine {rom chlorobenzene,
8. 2,5-Dihydroxyacetophenone from hydroquinone. %i 40 Marks
i
) 2. Viva-Voce 03 Marks
3. Note Book 05 Marks
Books Recommended 5
1 Experiments and Techniques in Organic Chemistry by D. Pasto, C. Johnson and M.
Miller,
2 Magroscale and Microscale Organic Experrments by K. L. Williamson and D.C. Heath.
3 Systematic Qualitative Organic Analysis by . Middieton.
4 Handbook of Organic Analysis-Qualitative and Quantitative by H. Clark
5

Vogel’ s Textbook of Practical Organic Chemistry 05’: AR, Tatchel],
}

el
N %k,
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NS 3 semester

"Ny

!F{p;t Nu., Code Nnnﬁnéln_lu'l-'é_m o "Contact hours | Credits Max.
; {LATH Marks
) FapeXVln | OVOh0T) Tnorannic Special-l g Jr0+0 =04 |04 80+20
E'ﬁi%c"rfﬁ"i{[ﬂ“ TS0 | Piysical Special-T '”F 0+0=04 |04 80+20
Tapa A0 T | CYADI0TE) | Organic Speciall 3+0+0 =04 |04 §0¢20 |
:-.”FAE»EIR'\"H @ ] CY(H)302 (@) | Inorganic Special-il H010=04 04 80420
l Paper-NV TR CY{H)-302 (b) | Physicat Special-I] 4+0+0 = 04 04 §0<20
Paper-XVIL (€ CY(H)-302 (¢} | Organic Special-Il 4+0+0=04 {34 80+20 |
CPaper-xV I (2) | CY(H)-303 (a) | Inorganic Special-IJ 4+0+0 = 04 04 80+20
Paper-XVII(b) | CY(H)-303 (b) | Physical Special-li 4++0 =04 04 80+20
Paper-XVIII (c) | CY(H)-303 (¢) Organic Special-IlI 4+0+0 =04 04 30+20
Paper-XIX (a) CY(8)-304 (a) | Inorganic Special Praciic?-l 0-+0+8 = 08 04 50 B
i Paper-XLX (b) CY(S)-304 (b) | Physical Special Practical- 0+0-+8 = 08 04 50 "
TPaperXIX (o) | CY(S)-304 (c) | Organic Special Practical-I 041 0+8 = 08 04 300
Paper-XX (a) CY(S)-305 (a) | Inorpanic Special Practical-ll 040+8 = 08 04 50
— Paper- XX (b) CY(S)-305 (b) | Physical Special Practical-11 0+0+8 =108 04 50 B}
Paper-XX (c) CY(8)-305 (c) | Organic Special Practical-IL | 0+0+8 =08 04 50
Paper-XX1(2) CY(5)-306(a) | Inorganic Special Practical-11i L 0+0+8 = 08 04 50 ‘F
Paper-XXI(b) | CY (8)-306 (b) Physical Special Practical-Ill 0+0+8 = 08 04 30
Paper-XX1 (c) CY (5)-306 (¢} | Organic Special Practical-I[1 (+0+8 = (8 04 50 ]
Paper-XXII CY(OE)-307 Environmental Chcmis%i_ 11 34040 =03 03 §0+15
L - —
Note:

o CY (H) & CY(S), CY (OF) represents Hard core, Soft core & Open Elective papers

respectively in Chemistry.

Y=

(iii)

(oo

)
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Hard core papers are mandatory for M.Sc. 37 semester students.

Candidate has Lo opt three Hard core & three Soft core papers from the same geries i.e.
“a"or B or e’

CY (OF)-307 is to be opted by M.Sc. students from Chemistry Department/ other
Departments. .

Maximum marks of M.Sc. 3 semester will be 525(Theory 375; Pracucal 150}

Each theory paper will include 20% marks as internal fisessment a5 per University rules.
Each practical examination will be of 08 hours and §ill be conducted in two sessions
{Morning & Evening) of 04 houss each.

Practical marks will include 10% marks for viva-voce and 10% for record files.

The payment to the internal as well as external examiners will be made on the basis of -
sessions,

Total Credits = 27

Hard core = 12; Soft core = 12; Open Elective = 03

Scanned by CamScanner
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M.Sc.(3rd Semester)

Paper XVE(n)  CY (11)-301(a) Inorganic Special-1 3 hrs. / Weel
_ Credits: 04
(Instrumental Teelinigues) Max. Marks: 80

Time: 3 Hrs.
Noter-Examiner will set ning guestions and the cendidares will be reguired to attempt five
questions in all. Out of nine questions one question will be compulsory containing eight short .
answer ipe questivas covering the eatire syllabus. Further examiner will set svo questions from
cach section and the candidates will be required to attempt one guestion from each section.. All
questions will carry equal marks.

Section-A .
i
Vibrational Spectroscopy: Symmetry and shapes of AB,, AB,,AB,AB, and AB,, modes of
bonding of ambidentate ligands, ethiylenediamine and diketonate complexes, application of
resonance Raman Spectroscopy particularly for the study of active sites of metalloproteins as
myogiobin and haemoglobin,
15 Hrs.
Section-B

Electron Spin Resonance Spectroscopy: Principle, Prefentation of the spectrum. hyperfine
coupling, hyperfine splitting in various structures, Factors affecting magnitude of g, zero
field splitting and Kramer’s degeneracy, Applications (o transition metal complexes having
on¢ and more than one unpaired electron, applications to inorganic lree radicals, study of
electron exchange reactions.

) 15 Hrs.
Section-C i
f
Mossbauer Spectroscopy: Basic Principles, speciral display, isomer shift, factors affecting
the magnitude of isomer shift, quadrupele and magnetic hyperfine interaction, applications of
technique to the study of bonding and structure of Fe*, Fe* ; 3n* and Sn* compounds;
detection of oxidation states, nature of M-L bond,.

{8 Frs.)

Mass Spectrometry: Principle, representation, interactfon of molecule with high energy
electrons, interpretation of mass spectrum, effect of isotopes on appearance of mass
spectrum; applications- finger print application, moleleular weight determination, evaluation

of hieat of sublimation of high msiting solids.
' (7 Hrs.)

(W)
I~
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Section-b

Nuclear Magnetic Resonance Spectroscopy: '°F and *'P NMR spectra — Chemical shifts,
coupling constants, °F Spectra of (luoroacetone. | bromo-1-Flueroethare, dimethyt
phosphorus trilluoride and bromine pentafluonide | 3‘? spectra of HPF2 HPO(OH): H:
PO(OH), cis- Pt{Pets): Clz, Application of *'P NMR for stfuctural determination of
Complexes with phosphorus ligands.
Spectra of Paramagnetic materials: Contact shift. its origin and application, Pseudo
contact shift, Diamagnetic compiexes, Spectra of free radicals, Lanthanide shift Reagents,
Magnetic susceptibility Measurement,
Solid state NMR- Wide line NMR, Magnetic Angle spinning and Applications Magnetic
Resonance Imaging. '
Nuclear Quadrupole Resonance Spectroscopy:  Ilifroduction, Nuclear Quadropole
Moment, Electric field gradient and Asymmetry Parameter,
Nuclear Quadrupole Transitions- Axially symmetric and Non-symmetric Maolccules.
Effect of an External magnetic field
Application-(i) Chemical bonding and Structure

(ii} Solid state Effects.

(iif) Hydrogen Bonding.
Experimental aspects ;

Books Recommended:

1. Vibrational Spectrosocpy — D.N. Sathyanaravana.

2. Introduction to Magnetic Resonace Spectroscopy ESR, NMR, NQR - D.N.
Sathyanarayana.

Physical methods in Inorganic Chemistry — Russel S. Drago.

Infrared & Raman Spectra of Inorganic & Co-ordination compounds — K. Nakamato.

Inorganic Infrared & Raman Spectra — 5.D. Ross. !

1
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M.Sc. (3" Semester) j

Paper XVI(b) CY (H)-301(b) Physical Special-f ’ 4 hrs. / Week
Crediis: 04
Max. Marks: 80
Time: 3 Hrs.

Note:-Examiner will set nine guestions and the candidatewill be reguired to artempr five
giestions in afl.  Qut of nine guestions one question wil! befeompuisory confaining eight short
answer type questions covering the entire syllabus. Further vaminer will set nvo questions from
each section and the Landrdmes will be required to attempt one question from each section. All
guestions will carny equal marks.

Seetion-A

Electrifield Interfaces: Thermodynamics of electrified interfaves:  electrocapillary
thermodynamics, non-polarizable interface and he]modmamw equilibrinm, fundamental
thermodynamic equation of polarizable interfaces, determlmtmn of excess charge density on the
electrode, electrical capacitance and surface excess of the interface, potential of zero charge,
Helmholtz-Perrin model, Gouy - Chapman mode! and Stern model of electrified interfaces.

Section-B

Ionic Liquids: The thermal dismantling of an jonic latiice, characteristics of ionic liquids, The
fundamental problems in the study of pure liquid electrolytes, models of simple ionic Hquids:
lattice oriented models (Vacancy model, Hole model) . quaptification of the hole model, The
Furth approach to the work of hele formation, distribution fufction for the sizes of the holes and
the average size of a hele.

Electrodics: Rate of charge- transfer reactions under zero fields, under the influence of an
electric field, the equilibrium exchange curmrent density, the non-equilibrium drift-current density
- ‘ (Butler - Volmer) cquation. Some general and special cases of Butler- Volmer equation, the
high-field and low-field approximations, physical meaning of the symmetry factor (B ), a
preliminary to a second theory of 8, a simple picture of the symmetry factor and its dependence
on overpotential. Polarizable and non-polarizable interfaces.
1

H

Section-C

Adsorption : Surface tension, capillary action, pressure difference across curved surface
{Leplace equation), Gibb’s adsorption equation and its applications, determination of BET
squation and its application for the determination of surface area; surface active zgents and their
classification, concept of micelles, critical micelle concentration (cme), determination of cme by
conductivity and suwrface tension methods; factors affectm cme, counter - ion binding 10
micelles, thermodynaraics of micellization

. \I/M 4 34
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Seetion-D

Chemical Dynamics: Study of fast reactions, Flow methed, Relaxation method, Flash
E photolysis and shocktube method. Theoriesof unimolecular réactions: Lindemann’s theory,
Hinshelwoods treatment. RRI. and R.REM. theories, The theory of abselute reaction rates,
potential energy surfaces, activation energics, London— Eyring - Polanyi method for the
calculation of energy of activation,

Books Recommended:

Modern ¢iectrochemistry Val.1& 2 by I.O.M, Bockrisfind 4. ICN. Reddy
Chemical Kinetics by K. Laidler

Inctics & Mechanism of reaction rates by A.Frost & G.Pearson
Theories of reactiva rates by K.J. laidler, H.Eyring & S. Glasstone,
Electrochemistry by 5.Glasstone.

e

3 — E
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M.Se. (37 Semester)

ﬁﬁiﬂﬁmﬂf‘ﬁ.iﬂmuuumzu,".,.,-__. .

-

Paper XVI(e) CY d1)-301¢¢c) Organic Special-i i 4 hrs, . Week
' Credits: 04

M. Marks: 80

Time: 3 Hrs,
Note:-Examiner will set nine questions and the-candidates will be mquum’ o aticmpt five
questions in all. QOut of nine questions one question will be compulsory containing eight short
answer fype guestions covering the entire svllabus, Further examiner will set iwo guestions., from
cach section and the candidates will be reguired to mwmp. oge quostion from each section. All
questions will carry egual marks.

Section-A

Ul{raviolet and Visible Spectroscopy:

Introduction — Electronic energy levels, electronic transitions and selection rules. The origin,
general appearance and designation of UV bands, absorption laws and mecasurement of
absorption intensity, chromophores, auxochromes, bathochromic shift, hypsocromic shift,
hypochromic effect and hyperchromic effect. The ultraviolel spectrometer-. Woedward and
Fieser's rules for calculating ultraviolet absorption maxima f‘or substituted dienes and conjugated
dienes, unsaturated carbonyl compounds and aromatic c1rhonvl compounds. Applications of UV
spectroscopy to problems in organic chemistry.

Section-B
Infrarved Spectroscopy:

Introduction — basic theory and mstrumentation including FIgIR infrared spectrum. Functional
group and finger print regions. Absorption of infrared “rfgfiasion and molecuiar vibrations.

Fundamental vibrations and overtones, Intensity and positign of infrared absorption bands and
bands resulling from combinalion or difference of vibrational frequencies or by the interaction of
overtones (or combination bands) with the fundamental vibrations (fermi resonance). Frequency .
of vibrations of a diatomic mmolecule, spectral features of major functional groups: alkancs,

alkenes, alkynes, aromatic compounds, alecohols, ethers, phenols, ketones, aldehydes, esters,

amides, acids, anhydrides, lactones, lactams, conjugated carbonyl compounds and amings.
Bffect of hydrogen bonding and solvent effect on vibrational frequencies, Overtones,
combination bands and fermi resonance.  Applications of IR spectroscopy to problems in
arganic chemistry. !

Section-C

Nuclear Magnetic Resonance Speciroscopy:

Introduction — spin active nuciei behave as spinning nuclear magnets, orientation of spinning
auclear magnets in a uniform magncetic field and encrgy description of NMR phenomenon.
Continuous wave (CW) NMR spectrometer and Fourier tgnsform (F1) NMR spectrometer.
Phenomenon of resonance and relaxation, chemical shift . chfmicel shil parameters end internal
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standards, Factors affecting the chemical shift: shielding and deshieiding_ _‘of a .nucleu.s,
substitution effects leading to empirical co-relations for proton chemical shifls, anisotropic
elfect, effect of changing solvenis, eflect of hydrogen bonding, influence oi.chlr:.ahty on bthe
chemical shifls of enanticmers and intermolecular Vander Walls deshieiding, Spin spi Cm‘.lphng,
multiplicity of splitting and relative intensity of lines in 2 m‘iul{iplct, integraiion. mtecimmsm of
coupling-one bond coupling { lJ), awo bond coupling {1 ﬁil'ee bond coupling { ) mchﬁjmg
Karpius 1elationship. Techniques for simplification of complex Spectrd, solvent etiects.
Lanthanide shift reagents, spin decoupling {double resonance), Fourier Transtorm technique and
Nuclear Overhauser cffect (NOE). Bffeat of sensitivity of C- 13 NMR compared to H-1 N‘MR,
comparison of C-13 NMR and H-1 NMR, chemical shifts of C—13 NMR. Simplification of C -
13 gpectra by process of decuupling, off resonance decouphng.

Section-D
Mass Spectrascopy:
Introduction ~ basic theary . instrumentation, process of introducing the sample into mass
spectrometer.  Methods of generztion of positively charged ions, eleciron jonization method
chemical ionization, FD and fast atom bombardment (FAB) technigues. WMass spectrom, base
peak, molecular and parent ion, Mass to charge ratio (MFZ), relative intensity, {fragment ions,
even electron rule, nitrogen rule, matastable ions, McLafferty rearrangement and ortho effect.
Determination of motecular weight and molecular formula usipng mass spectrometry
Optical Rotatory Dispersion (ORD) and Circular Dichrois'ﬁn {CD):
Definition, haloketone rule, octant rule for kelones. )
Cotton cffect and Cotton curves, deduction of absolute configuration,

Boolis Recommended:

1.~ Spectroscopic [dentification of Organic Compounds by R.M. Silverstein, G.C. Bassler
and T.C. Morrill.

2. Introduction 1o NMR Spectroscopy by RJ. Abraham, isher and P.Loftus,

3. Applications of Spectroscopy of Organic Compounds py 1.R. Dyer.

4. Spectroscopic Methods in Organic Chemistry by D.H. Williams and 1.Fleming,
5. Organic Spectroscopy by Jag mohan.

6. Organic Spectroscopy by W. Kemp.

7. Organic Spectroscopy by Pavia.
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M.Sc. (3™ Semester) §
Paper XVII (2)  CY (H)-302 (a} Imorganic Special-1] 4 hrs. / Week
Credits: 04
{Nuclear & Radiochemistry) Max. Marks: 80

. Time: 3 Hrs.
Note:-Examiner will set nine questions and the candidates will be requived (o aiicmpt five
questions in all. Ouf of nine questions one guestion will beicompulsory containing eight sirrorf
answer type quesiions covering the entire syllabus. Further examiner will set bwo questions from
cach section and the candidates will be required to artempl dle question from each section. All
questions will carry equal marks. _
Section-A

Nuclear Binding Energv: Justifications and applications; nuclear stability rules and decay of
unstable nuclet.

Nuclear Structure; _Nuclear forces; liquid drop model, Shell Model and collective model.

(15 hrs.)

Section-B
Interaction of Radia{ion with_matter: Physical and chemical effects of radiation on matter
(photoelectric effect, Compton effect and pair production). (7 hrs.}
Radiochemical Techniques:
NAA - Principle, Application and Limitation .
DA - Principle, Application and Limitation %i
Radiometric titrations. i (8 brs.)

. Section-C

Detection of Nuclear Radiation: Various methods of detecting nuclear Tadiations, Gas-filled
counters — lonization chamber; Proportional counter and G.M. counters. Scintillation detectors;
Soalid state detectors. (15 hrs.)

Section-D
Nuclear Reactions: Energetics of nuclear reactions; various Ppes of nuclear reactions including
photonuclear, thermonuclear and spallation reactions; mechamsm of nuclear reaction by
compound nucleus model.
Nuclear fission — Fission probability; energy release; theories of fission,

Nuelear Fussion: Brief idea about breeder reactors,; accelerators and cyclotron.
(15 hrs.)

Books Recommended: it

I. Essentials of Nuclear Chemistry ~ H. J. Arnikar. 1'
Radio Chemistry & Nuclear Chemistry — G.Choppin, J.0. Liljenzin & J Rydberg.
Wugclear Chemistry — M. Sharon, .

Modern Nuclear Chemistry - W.D. Loveland, D.J. Morrissey & G.T. Seaborg.

Handbook of Nuclear Chemistry: Instrumentation, Separation  Techniques,

Environmental issues — A. Vertes, S. Nagy & Z. Klencsar.

:I.\ L o
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M.Se. (3™ Semester)

Paper XVII(L)  CYH-302(h)  Physical Special-Ti 4 hrs. / Week

Credits: 04

Mux. Marks: &0

Time: 3 {Irs.
NalewExaminer will set nine questions and the candidates will be required to attempt five
quesiions in all. Oui of nine guestions one question will be compulsory containing cight short
answer tipe questions covering the entire syflabus. Further ekaminer will set two questions from
vach seetion and the candidates will be required to attemp! one guestion from each section. Al
questions witl carry cqual marks ;

Section-A -

Statistical Thermodynamics: Concept of distribution, Thermodynamic probability and most
probable distribution: Canonical, grand canonical and micro canonical ensembles. Maxwell -
Boltzmann statistics, Statistical thermodynamic formulation of Maxwell - Boltzmann distribution
law, Maxwell - Boltzmann jaw of distribution of energy and evaluation of average velocity, root
mean square velocity; Law of equipartition of energy, Partigion function and its factorization,
relationship of atomic and molar partition function to thy modynamic properties{i) internal
energy (ii) entropy (iii) Gibb’s tree energy (iv) heat contant v) work function (vi) pressure and
heat capacity at constant volume and pressure. Derivation of equation of state for a mono atomic
ideal gas.

Section-B

Translational partition function, caleulation of absolute cnigopy of an ideal monoatomic gas,
Seckure -Tetrode eguation, Vibrational , Rotational, anl electronic partition function of
diatomic molecules, Derivation of expressioms [or transitional ,vibrational, rotational and
¢lecironic energies; expressions for entropy, Gibbs free energy, work function due to transitional,
vibrational and rotational motion of a molecule. Effect of change of zero point energy on
partition function and alse on thermedynamic properties like internal energy, Gibbs free energy,
enthalpy, work function & entropy. Chemical equilibrium and equilibrium constant 1 terms of
partition functions, Free energy function.

Section-C
Quantum mechanical treatment of Helium atom &nd the faililf: of rigorous quantum mechanical
method. Need of approximate methods, first order pefurbation theory (excluding time
dependent), Variation principle. Application of first order perturbation and variation principle to
evaluate ground state of belium atom. Applicability of peraurbation theory to an electron in a one-
dimensional box under the infivence of electric field.

Section-D i
Valance bond method, valance bond method fo hydrogen, hydrogen molecule ion (their
symmetric and anti symmetric solution without actual valuation of various integrals, energy of
molecular hydrogen system, LCAO-MO approximation, refined treatment of hydrogen
molecules Concept of resonance and its role in the stability of hydrogen molecule ion, electren
spin, pauli’s exclusion principle, hybridization.
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Books Recommended:

. Theorctical chemistry by 8. Glasstone ‘
Quantum chernistry by Levinine

Quantum chemistry by Pauling, Eyring & Wilson
Introduction to Statistical Mechanics by L.K. Nash.

:[;. Q-.J) !‘)
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M.Sc. (32-Semester)

Paper XVIkc) CY(H)-302(c) Organie Special-il :l hr:“?. i Week

Credils: 04

Max. Marks: 8020

Time: 3 Hrs.
Note;-Examiner wil! set nine questions and the candidate! will be reguired o atiemy! _,"':‘vcj
questions in ¢ll. Out of nine questions one question will be com-puiso.'jy containing er{ght .?{T‘OH
answer fype guestions covering the entive syllabus. Further examiner will set iwo q'uesfro.nsﬁ ont
cach section and the candidates will be required to attenipt one question from each section. All
questions will carry equal marks

Section-A k
Vitamins ?i
Stracture and synthesis of vitamins A, B, B, B.. C, D. F. nicotinic acid, pantothenic acid
and Biotin

Section-B

Carotenoids:
General methods of structure elucidation and synthesis of jo-carotene, f-carotene, lycopene,
and y-carotene. Biosynthesis of carotenoids '
Porphyrins:
Structure , spectral properties and synthesis of Parphyrins and Hacmin,  Structure of
chlorophyil (without synthesis)

Section-C
Plant pigments; i
Occurance, general chemical and spectroscopic methods t‘q}!r structure delermination.
Structure elucidation and synthesis of Flavone, Chrysin, Flavonol, Quercetin, Diadazin,
Xanthone, Euxanthone, Cyanidin chloride, Maividin chloride, Hirsudin chloride.
Biosynthesis of flavonoids: Acetale pathway and shiliimic acid pathways.

Yoo —
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, Section-D

Enzymes and Co-enzymes:
Introduction to biclogical catalysis, nomenclalure, classif‘zé\tion and specificity.

¢

—reduction, isomerisation,
» methylation, decarboxylation and

Kind of reaction catalysed by enzymes: Qxidation
epimerisation, hydrolysis, phosphorylation, acylation
dehydration. _

Co-cnzymes: Chemistry

of Co-enzymes; Co-1, Co-1], Co-A, Co-carboxylase, FMN, FAD
and Pyridoxal phosphate

!:
Books Recommended: !

1. Bioinorganic Chemistry: A Ch
Duags and ¢, Penny,
Understanding Enzymes by Trevor Palmer

Enzyme Chemistry, Impact and Applications by Ed. Collin I. Suckling.
Enzyme Mechanisms Ed, M.I. Page and A. Williams

Fandamentals of Enzymology by N.C. Price and Iy Stevens,

The Chemistry of Natural products by P.S, Kais’i.?

emical Approach to Enzyvme Action by Henman

=) w R Lo

Organie Chemistry by LL. Finar,

e
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M.Se.(3™ Semester) j.i

Paper XVIIL () CY (H)-303(a) Tnorganic Special-ITT f _
(Bio-Inorganic Chemistry and Environmental Chemistry)
4 hrs. { Week

Credits: (4

Max. Marks: 80

Time: 3 Hrs.
vilkbe required 16 attempt five
cofiipulsory containing eight short
aminer will sei bwo questions
pEong quﬁ.sfimzﬂ'om each section.

Note:-Exaniner will set nine quesiions and the candidaies)
questions in all. Out of nine questions one gquestion will be
answer tvpe questions covering the eniire svilabus. Fi urther,

from each section and the candidates will be reguired 10 aiten

Al questions will carry equal marks.
Section-A

Moetal Ions in Biological Systems: General survey of essential and trace metals, Disturbing

factors in metabolic process and causes of diseases, different classes of drags.
o

o (5 Hrs.)
stems: lonbphores, active transporl of cations
arriers, role of carriets in muscle
{7 hrs.)

H

Alkali and alkaline earth metals in biological sv
across membranes, sodium pump, Calcium’ pump, Calcium ¢
contraction, blood clotting and hormoncs.

[ ions in nucieotide systems. effect of metal

Interaction of metal jons with Nucleotides: meta
3 hrs)

ions on nuclel acids.

Section-B

Oxygen camiers: Porphyrins, metalioporphyrins, Hemuprdieins, structure and functions of
hemoglobin and myoglobin, synthetic cxygen carrier model systems {6 hrs.)

Nitrogen fixation: Biological nitrogen fixation, Nitrogenase, model for nitrogenase, metal-Na
complexes, photosynthesis and chlorophyil. (6 lus.)

Metal transport and storage: Trans(emin, Ferritin, Siderophores (3 hrs.)

Section-C

Metallpenzvmes:
Zinc Enzymes — Carbox ypeptidase & Carbonic anhydrase
Iron Enzymes —~ Catalase, peroxidase & cytochrome P-450
Copper Enzymes — Superoxide dismutase, blue copper- proteins

Coenzymes — Vitamins Byz

P
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Section-D

Environmental Chemistry; Atmosphere: Chemical compols'ition of atmosphere, aunospheric

structure, Earth’s radiation balence; oxides of N.C.S and their effects, Green house eifect, acid

rain, photochemical smog , air quality siandards, depletion of ozone, particulate matier in
: atmosphere . mechanism of aerosol formation in air, Noise pollution and their health hazards.

Books Recommended:

Inorganic Chemistry: Principles of Structure & Re?ctivity — J.E. Huheey.
Environmental Chemistry - A.K. De.

‘Environmental Pollutien Analysis — Khopkar,

Environmental Chemistry — V. Subramanian.
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M.Se¢. (3™ Semester)

Paper NVIII(B)  CY(H)-303(b)  Physical Special-III 4 lirs. { Week 3
Credits: 04

Max. Marks: 80

Time: 3 Hrs.

Note:-Examiner will set nine questions and the candidates will be required to attempt jive
questions in all. Out of nine guestions one guestion will be compulsory containing eight short
answer {ype questions covering the entire syllabus. Further exaniner will set two questions from
each section and the candidates will be required to attempt one question from each section. All
questions will carry equal marks

Section-A

Spin Resonance Spectroscopy: Spin and an applied ficld; the nature of spinning particies,
interaction, between spin and magnetic field, Larmor precession, population of energy levels.
Nuclear MagneticResonance Spectroscopy; Hydrogen Nuctei, the chemical shift, the coupling
constant, coupling between several nuclei, analysis by NMR technique, exchange phenomena,
simplication of complex spectra,

Section-B i
i
Elettron spin resonance spectroscopy; the theory of E.S.R. thb position of E.S.R. absorption, the
g factor, the fine and hyperfine stractures of E.S.R. ebsorptiosn. Applications of ESR.
SPECITOSCOPY.
Moss Bauer Spectroscopy: Theory of Moss-Bauer spectroscopy. the chemical shift quadrupole
effects, the effect of magnetic field. Applications of Moss-Bauer spectroscopy. '

Section-C

Introduction: Definition of corrosion, importance and cost of corrosion classification of
COITOSION

Electrochemistry of Corrosion: Elcctrode reactions, electrode potentials, electrochemical celf
formation, Nernst equation, exchange current density, polarization of electrode (resistance,
concentration and activation), mixed potential theory, polarization diagrams, pourbaix diagrams,
corrosion rate expression and weight loss method for, corrosion rate, galvanic series.
Blectrochemical techniques to study corrosion — Galvanostitic and potentiostatic techniques,
Stern ~Geary equation, Tafel slopes, measurement of corrosion potential and corresion current
density, Tafel extrapolation and ILinear polarization resistance methods, recording and
interpretation of anodic and cathodic polarization curves.

VM 45. )
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Section-D

Kinetics of Passivity: Introduction . electrochemical behaviour of active/passive metals, Flade
potential, criteria for selecting a melal exhibiting passivity, ﬁctors inflitencing electrochemical
passivity and corrosion rate, theories of passivity.

Protection Methods against Corroesion: Change of mehl design improvement, change of
environment, anodic protection, cathodic protection and protective coatings.

Corrosion inhibitors: classification, mechanism, selection of corrosion inhibitors, inhibition
efficiency and factors influencing inbibition efficiency, measurement of inhibition efficiency.

Books Recomnmended:

Introduction: of molecular spectroscopy by G.M. Barrgfs

Fundamental of molecular spectroscopy by C.N. Banwell

Corrosion inhibitors Principle & Applications by V.S, Sastri

Corrosion by K.R. Trephewey & J. Chambetlain

Introduction to Metallic corrosion & its prevention by Raj Narain

An introduction to the Science of Corrosion and its inhibiton By 8.N. Banerjee.
Corrosion engincering by M.G. Fontana

N S
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M.Se. (3x-Semester)

Paper XYIL{C) CY(11)-303 (C) Organic Special-11] 4 hrs. f Week : .
Credits; 04
Max. Marks: §0+20
Tinte: 3 Hrs.

1

Note:-Examiner will set nine questions and the C‘f!)'ldf(l'cl.’e:%% will be required to attempt five

guestions in all. Out of nine questions one question will be'compulsory containing eight short

answer type Guestions covering the entire syllabus. Further examiner will set hwvo questions from

each section and the candidates will be required [0 attempt one question from each section. Al

questions will carry equal marks

Section-A
Heterocyelic Compounds: General behaviour, Classification§Criteria of aromaticity,
Tautomerism
Five membered Hetergcveles: Synthesis and reactions of 1, §-Azoles: Imidazole, Thiazole and
Oxazoiec :

Section-B

Six_membered Heterocvelies with two_heterpatoms: Detailed study of Pyrimidines and
Purines. Structural elucidation of uric acid and caffzine. 3

Nucleosides and Nucleotides: _Structwre of Nucleosides andiNucleotides, General synthesis of
Nucleotides and polynucleotides. f!

Section-C : .
Yiides:
General methods of formation, General study of reactions with their mechanisms of Nitrogen

‘{Ammonium, Immonium, Diazonium and Nitrile), Phosphorous and Sulphur vlides and their
applications. -

Yrrrr ({52
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Section-D
Svnthetic Druos:

Relation betseen physiological action and chemical constitutigin

1)
Antimalarials. antipyretics, analgesics, sulpha drugs, Aniheléimics, antifertility and anticancer
drugs.

Bools Recormmended:

Heterocyelic Chemistry by R.R. Gupta, M. Kumar 'md \, Gupta,
Heterocyelic Chemistry by T.L. Gilchrist.
Heterocyclic Chemistry by V.K. Ahluwalia,
Organic Reaction Mechanism by V.K. Ahluwalia & R.K. Parashar.

Reaction Mechanism in Qrganic Synthesis by S.M. Mukherii, $.P. Singh & R.P. Kapoar.
Organic Name Reactions- A Unified Approach by Gautam Brahmachari.

Organic Chemistry by LL. Finar.

An Iniroduction to Medicinal Chemistry by Graham L. Patrick.

Textbook of Organic Medicinal and Pharmaceutical g“hemistrj by Charles O. Wilson,

\OCrO'-JG’\‘Jt-IAL»thJ:—‘

Ole Gisvold & Robert F. Doerge.

Principles of Medicinal Chemistry by William O. Fow, Thomas L. Lemice and David A.
Williams.

Burgers Medicinal Chemisiry and Drug Discavery by M.E. WolfF,

o
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Inorganic Speciat Practical-f
Paper-XiXx {a) CY(S)-304(a)

MLSe. 3% Senester

’ SHrs/Weel:

; Credits: (4
Max.Marks: 50

Time: § His

(I)  Preparation of selected Tnorganic Compounds complexes. Handling of air and moisture

sensifive componads,

Chromons Acetalte i 40 Marks
Hg [Co (SCNyy ] ‘

[ Cu(NH3)) Sos. H 0

[ Mi(NH3)s ] Cls

Ka [Fe (C204)]

VO {acac);

Prussian biye

[ Co (NH3)s ClICL, [ Co (NHz)s NO1ICL LCu (NH3)sONG)Cl

Ka[Al (C204)) -

[Ni{en)s] $205 ete.

Beooom

Fmomm e

e e

Record File 05 marles

Viva-Voce 05 markg

i s
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Physical Special Practical-I
Paper-XIX (b) CY (8)-304(b)

DLSe. Chemistry (3rd Semester)

{8Hrs. /Week)

Credits: 04

Max. Marfks: 30
’ ? Time: 8 Hrs

1. Pofentiometry
(i) KMnOQavs. Mohr's salt or FeSOs titration
(1) KaCr207 vs. Mohr’s salt or FeSOy titration.
{iif) AgNO; vs, KCl or K1 titration
(iv) AgNO; vs. (KCI + KI) mixture titration
(v) AgNO; vs. (KCJ + KBr +KI) mixture titration

(vi) Fe** vs Ce*™ titration.

2. pH metry
(1) N2OH vs Succinic Acid titraticn )
(i1) NaQH vs Ciwic Acid titvation

(it} To predict composition of Copper amine complex from CuSO4 vs.
NH4OH titration.
{iv) To determine dissociation constant of weak acid

(v} To determine dissociation constant of acetic acids in acetone by titrating with
Potassium hyvdroxide. \
(v1) To determine degree of hydrolysis of aniline hydro chloride.

.
b

3. Dipele metry

To determine the dielectric constant of various arganic liguids

Reeord File Q8 marles

Viva-Vace U marls

' f\/f/“,f?'
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Organic Special Practical-i
Paper-X1X {c) CY(8) -304 (e} -

NLSe. (378 Semester)

SHrs/Weck

. Credits: 04
Max Marks; 30
Time: 8 Hrs

L. Multi-step Synthesis *
(1) Benzanilide from benzene

(11} Benzilic acid from benzaldehyde

(iif) o- Acetylaminocinnamic acid from glycine
(iv) p-Nitrobenzanilide from benzophenone,

*. 40 Marles
{
Record File 05 marks
Viva-Voce 05 marks
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Inorganic Special Practical-11
Paper-XX(a) CY(S)-305 (a)

M.Sc. 3 Semoester

SHrs/Week
Credits: 04
Max.Marks: 50
Time: 8 Hrs

itk e

a. Spectrophotometric determination of Fe, Ni, Mn, Cr, V, Ti and {luoride, Niirate
and phosphate ete.

b. Determination of pK value of an indicator specgaphotometrically.

c. Study of complexation (Stoichiometry anc) stability constant) between Fe-
thipeynate, Fe-phenanthroline and Cu-cthylencdiamine by Job’s method/ Slop
ratio method. ‘

Note: Candidate is required to perform one experiment in the examination 40 marks

Record File 05 marks

e

Fivin W, 5
Viva-Voce ) 05 marks

‘.
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Physical Special Practicd
Paper-XX (b) CY (8)-305(3

M.Se. Chemistry (3rd Semester)

- (8Hrs. /Week)
Credits: 04

o Max, Mavks: 50
Time: 8§ Hrs

. Conductometry titrations

(i) NaOH vs. Citric acid

(ii) NaOH vs. Succinic Acid

(iit) NHsOH vs CH;COOH

(iv) CH;COGNa vs HCIL ’

(v) NaOH vs. (HCl + CH3COOH) mixture

{vi NaOH vs. (HCl + CH;COOH + Cu80,) mixture.

(vii) To study the conductometry titration of hydrochloric acid with sodium carbonate. Also
determine the concentration of sodium carbonate in a commercial sample of soda ash.

2. Polarimetry
i

4]
" . - - - . . 1
(1} To detenmine specific rotation for varions™ptically active substances.
(ii) To deternmine concentration of glucese or frictose or sucrose or tartaric acid in solution

3, Flame Photometry

(i) To determine the concentration of Na™ or Li”or Ca™ ions ig solution 40 marks
Record File 05 marks
Viva-Voce 05 marks

‘%?/‘ f;/ ( ﬁ{ﬁl"” :,;/d/ \]]WJS ‘(g
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Organic Special Practical-fl
Paper-XX(c) CY(S)-305(c)

M.Se. Chemistry (3rd Semester)

sHrs Week
Credits: 04
Max.Marks: 50
Tumne: § Hrs

1. Quantitative Analysis Y

{a) Determination of percentage or number of hydroxyl groups in (‘l{“‘ml(. compound by acetylation
method.

(b) Estimation of Amines/phenols using bromate-bromide solution or acetylation method.
(¢} Determination of iodine and saponification values of oil sarnples.
{d) Determination of concentration of Glucose or Sucrose in the given solution.

25Martks
2. Isolation

{i} Caffeine from tea leaves
(i) Lactose from milk
(i) Cystine from buman hair.

i5 Marks

i
Record File { 035 marks

Viva-Voce - . 05 marks

\ [&J"’ ‘ 1% 4 54
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M.Sc. 3™ Semester

i

:[.“

Lh

Luwy

Inorganic Special Practical-IlI
Paper-XXI (2) CY(8)-3006 (a}

? SHrs/Week

Credits: 04
Max.Marks: 50

Time: 8 Hrs

. Polarographic determination of metal ions such as Zn, Cd, Mg, Tl ete. (Including

mixture). Amperometeric titration. "

Estimation of metal ions by atomic absorption spectrophotometry and Flame Photometry.
Interpretation of Thermal Spectra {Thermogram) of the given sample byDTA/TGA

40 marks
Note: Candidate is required to perform one experimengin the cxamination.

Viva-Voce ' 05 marks

Record file 05 marks

Books Recommended:

ti

f
1. The Synthesis & Characterization of Inorganic carpotnds — W.L. Jolly.
2. A Text Book of Quantitative Analysis - AL Vogel.
3.
4

A Text Book of Qualitative Analysis ~ AL Vogel.
Senior Practical Physical Chemistry — B.D. Khosla, V.C. Garg & A, Gulati
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Physical Special Practical-TTT -
Paper-XXI (b) CY (8)-306(b)

ML.Sc. Chemistry (3rd Semester) ) é

(8Hrs. /Week)
Credits: 04
Max. Marks: 50
Time: & Hrs
1. Ultrasonic Interferrometry
(1) To measure speed of sound for various fiquids.

2. Spectrocolorimetry

{1 To test the validity of Lambert Beer’s Law for KMnO4 and K2Cr204

(if) (ii) To detenmine the concentration of copper sulphate, potassium permanganate and
potassium dichromate in the given solution.
3. Chemical Kineiics ?

i) To determination the activation energy for the hydrelysis of ethyl or methyl acetale
(ii) To determine the temperature coefficient for the hydrolysis of ethy! or methyl acetate .
(i1) To study the kinetics of reaction between potassium iodide and potassium persulphate

solution ,

i
4. Viva Voce (05 marks)
5. Practical Note Book {05 marks)

Books Recommended
' Senior practical physical chemistrv: B.D. Khosla, V.C. Gargz and A. Khosla.
Experimental Physical Chemistry: A Thawale and P. Mathur,
Practical Physical Chemistry: B. Vishwanatha and P-SRaghav
Practical in Physical Chemistry: P.S. Siadhu.

B e
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Orvganie Special Practical-II1
Paper-XXI (¢) CY(S) -306 (¢)
{
M.Sc. 3™ Semester L
. SHrs'Weels
Credits: 04
Max.Marks; 30
Time: 8 Hrs

1. Qualitative Analysis

Identification of organic compound using spectroscopic methods § UV, IR, NMR & Mass) followed by
characterization by chemical methods.

A0 marks
2. Viva- Voce
[ 05 marks
I
3. Note Book v 05 marks

Books Recommended

1 Experiments and Techniques in Organic Chemistry by D. Pasto. C. Johnson and M.
Miller.

Macroscale and Microscaie Organic Experiments by§o. L. Williamson, D.C. Heath.
Systematic Qualitative Organic Analysis by M. Middton.

Handbook of Organic Analysis-Qualitative and Quafititative by H. Clark.

Vogel’s Textbook of Practical Organic Chemistry by A, R. Tatchell,

[ WS i (]
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M.Sc.(3-Semester)

Paperi- XX11; CY(OE)-3¢7 Environmental Chemistry-I1 3 Hrs./Week

Credits: 03
I Max Marks: 60

Time: 03 Hrs

Note:- Examiner will set 10 guestions and the candidates will be required 1o attempt 05
questions in a¢ll. Out of 10 questions one question will be compuisory containing 06 short answer
type questions covering the entire syllabus.  Further examiner will set 03 questions from each
section and the candidates will be required to attempt atleast one question from each section.
Al questions will carry equal marks.

Unit-I
Water Quality parameters and standards: Analytical methods for measuring DO, BOD,
COD, fluoride, oils and grease and metals (As, Cd, Hg, Pb, Zn Cu, Cr), Biochemical effects of
As, Cd, Hg, Po, Cr, CN and pesticides.
Lithosphere: soil composition, micro and macre nuirients, sq‘l_i,l potlution-fertilizers, pesticides.

}

Unii-IT

|
{
1
i

Industrial Pollution:- Cemen(, Sugar, distillery, drug, paper and pulp, thermal power plants',

nuciear power plants, metallurgy, Polymers, drugs ete. Rgdionuciide analysis. Disposal of
wastes and their management,

Unit-IT1

Green Chemistry:- Importance, Principles of Green Chemistry, Thrust Areas, Applications of
non-conveniional techniques in organic synthesis: Ulirasonic, microwave and grinding, solid
. i

state synthesis and synthesis under solvent free conditions, Usé of Tonic Liquids.
|

Persistant Organic Pollutants: Aldrin, chlordane, Dieldrin,, Dioxins, DDT, Endrin, Furans,

Helptachlor, Hexachlorobenzene, Mirex, Polychlorinated biphenyls, Toxaphene.

- 1ot .
*'.. S [ m
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Books Recommended §
i, Environmental Chemistry - ALK De
2 TFuvironmental Chemistry- Manaham,
3 Epvironmenta! Pollution Analysis- Khoplkar.
4. Environmental Chemistry- V. Subra maniam.
5. Chemisiry of Atmosphere-Murray J. Mc Gwan and Leon F. Philips.
6. Atmospheric Chemisiry - L. Lieichlen.

119
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(iv)
M.Sc, 4" semester ;
Paper No. Code Nomenelature TContact hours | Credits | Max.
(L+T+P) t Marks
Paper-XXNIIT () CY(H)-401(a) Inarganic Special-IV 4+0+0 = 04 04 i 3620
Paper-XNTIHb) CY{H}-401(b) Physical Special-TV 4+0+0 =04 04 ! 80-20
Paper-XXIII{¢) CY(I)-401{c) Organic Special-'f\/' F 4+04+0 =04 04 i %0-20 -
Paper-XXIV (a} CY(H)-402 (a) Inorganic Special-V 44040 = 04 04 ' 80-20
Paper-XXIV(p) | CY(H)-402 (b) | Physical Special-V Groi0=04 |04 |80-20
Paper-XNTV(c) CY(H)-402 {¢} | Organic Special-V 4+0+0 = 04 04 | 80<20
Paper-XV (2) cﬁ’(H}-ztoa (@) | lnorganic Special-V] 15004 |04 |80-20
PaperSCXV () | CY(H)-403 (b) | Physical Special-vI 1 aT0T0=04 |04 | 8020
Paper-XXV {€) CY(H)-403 (c) | Organic Special-V! 4+0-+0 = 04 04 80-20
Paper-*Cu VI (a) CY(8)-404 {z) Inorganic Special Practical-TV | 0+0+8 =08 o4 |50 _l
Paper-XXVI (b} CY(S)-404 (b} | Physical Special Practicg-TV (+0+8 = 08 04 500 —
Paper-XXV1(c) CY(S)-404 (c) Organic Special Practical-IV | 0+0+8 =08 04 30
Paper-XXVIL(a) CY(S)-405 (a} Tnorganic Special Practical-V | 0+0+8 =08 04 50
Paper-xX VII (b} CY(8)-405 (b} Physical Special Practical-V | 0+0+8 =08 04 50
PaperXXVII{c} CY(S)-405 (¢} Orgaric Special Practicaei;\’ 0+0+8 =08 04 50
Paper-XXVIII (8) CY(S)-406 (2) | Inorganic Special Prac{icfal-VI 0+0+8 =08 04 50
Paper- 33XV (b) CY (S)-406 (b} Physical Special Practical-VI . 0+0-+8 =08 04 50
Paper-XXVIIIV (c) | CY (5)-406 {c} Organic Special Practical-VI | 0+0+8 =08 (4 30
S
Note: §
e CY (H) & CY(S), represents Hard core & Soft core pagers respectively in Chemistry.
(v)
V s




I
#

« Hard core papers are mandatory for M.Sc. 3 semester students.
» Candidate has o opt three Hard core & three Soft core papers from the same series Le.
“a"or b orte” i
o Maxinwum marks of M.Sc. 4" semester will be 450('1‘1?{601'3' 300; Practigzl 130
s Each theory paper wilt include 20% marks as internal assessment as per University rules.
»  Each practical examination will be of 08 hours and wilt bé conducted in two sessions
{Morning & Evening) of 04 hours each.
e Practical marks will include 10% marks for viva-voce and 10% for record files. .
e The payment to the internal as well as external examiners will be made on the basis of
sessions.
e Credits:
Hard core = 12
Soft core=12
Total credis = 24

ey
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M.Sc. (4'" Semester)

Paper XXHI ()  CY (IN-401{a) Inorganic Special-1V
(Qrganotransition metal Chemistry)

A hrs. / Week '
Credits: 04
Max. Marks: &80 '
Time: 3 Hrs. :
-

Note:-Examincy wiil sel nine questions and the candidates will be required to attempt jfive

questions in all Out of nine guestions one question will he compuisory containing eight s{zurz

answer ape guesiions covering the entire syllabus, Further examiner will set two questions firom

each section and the candidates will be required 1o atiemps one guestion from each section. Al

questions will carry equal marks.

Section-A
Introduction and Classification of organcmetallic compoungls §ry bond types viz. covalent, 1omc,

electron deficient and cluster compounds, (7 Hrs.) !
Alkyls and Aryls of Transition Metals: Types, routes of syrkhesis, stability and decomposition
pathways. organacopper in organic synihesis {8 Hrs.)

Section-13
Transition Metal m—Complexes: Transition metal T—complexes with unsaturated molecules-
alkencs, alkynes, allyl, & dienyl{me=tallocenc) complexes, preparation, propertics and nature of
bonding and siructural features, important reactions related 1o aucleophilic and electrophitic
attack on Hegands and to organic synthesis,
- {15 Hrs)
Section-C
Compounds of Transition Metal-Carbon Multiple Bonds: Transition metal- carbene
complexes: Fischer type and Schrock type carbene complexes. their synthesis, reactions and

structures & bonding; Transition melal-carbyne complexes: their synthesis, reactions and
structural features.

{15 Hrs.)

Section-N

Fluxional Organemetallic Compounds: Fluxionality & dynamic equilibria in compounds such

as acyclic alkenes,c-bonded and m-bonded cyclic alkenes, rotation of ligands on metals. figand
scrambling on metals.

(7 Hrs)
Applications of Transition metal Organometallics as Catalysts: Zeigler-Natta polymerization
; homogeneous catalytic hydrogenation; alkene hydrogenution-Wilkinson Cataiysi: O'xidation of

-

60
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oleline-VWacker's process, hydrolurmylation of elefins the oxo progess,

Boaks Recontmensded

Principle, & Applications of Orpanotransition metal ¢
Hepedu, SI0 MNorton & 12,0, Finke.

5 Hrs)

gcmiatry by P, Collman, 1.8,

2. Ormmarnstall, Chemintry 1.0 Mehrotra & A Singh,

30 Prineiple, of Ogmaometallic Chemistey - (Ll Coates, MLI_H. Green, P Powel & K.
Wonls

A Tranation Metal Organometallie Chemistry R4 Ring,

30 Orpnotranition Metal Chemistry V. fshit & M. fsutsus

0.

-

The Orgunometallic Chemistry of the Transition Metals - R.H. Urabeirce

/\\é 61
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M.Se. (4™ Semester) i i

Paper XXIH (b); CY (H)-401¢1)  Physical Specinl-1v 4 hrs, 7 Week

Credits: 4

Mee, Merks: 30

Time: 3 Iy,
Note:-Examiner will set nine questions and the candidates will bo reguired {uoaltempt five
questions in all.  Out of nine questions one question will be gompulsory contuining civht short
answer type questions covering the entive syflabus. Further eaminer will sot hwor qurestions from
each scetion and the candidates will be requived to attempi e question from vach seotion. Al
questions will carry equal marks.

Section-A

The maximum intrinsic elficiency, actual cificiency and
an electrochemical energy converter, fuctors inlluencing the
onversion, the power oulpul of an electrochemical energy converter.
Electrochemical electricity generaters {fuel cells), bricl idea abouw 1
natural gas & CO -air fuel cells.
storage (electricity storage density,
strorer ,  storage of electricity usin o
Sulfur cell, Amperometric (i
electrode process.

Applications of Electrochemistry:
curreat - potential relation in
cleetrochemical energy ¢

- O, hydrocarbon - air, and
Electricity storage: some imporiant gquantities in electricity
energy demsity. poweri, desirable conditions for an idea!
the lead-Acid battery, dry ccll. silver-zine cel] and Sodium-

trations determination of activation crergy for an irreversibie

Section-13
Polarography: General principles of polarography, the limig
derivation of Tlkovic equation, consequences of the likovic gquation, Koutecky's equation for
diffusion curcent, half -wave potential, equations for reversifie cathadie, anodic, and cathodie-
anodic waves, analysis of reversible polarographic wave

& lactors affecling the half- wave
potential, reversible processes controlied by dilfusion of complex ions, (Me= + pXF—

<::>[I\fic}{ﬂ]l“’?"u » Teversible reduction of oreanic substances (Quinone - quinol system),

Irreversible electrode processes ; An approximate treaiment
and regorous treatment of a slow electrode process,
polarography of organic substances, polarographic
determination of number of electrons

ng current, diffusion currant,

of a slow electrode process
irreversible reduction of complexes.

coulomelry  at  constant potential,
by analbvsis of the decrease in thie Limiting current,

Section-C

Polymers: Classification of polymers and polymerisation, condens
kinetics of condensation (step-wise) polymerisation, size disirib
polymess, molecular size control, degree of polymerization: mechanism of vinyl radical
polymerisation, molecular weight and its determination, effect of lemperature and pressure on
chain polymerisation, stereochemistry of polymer chain & sgereo regular polymerisation, lonic
polymerisation {similarities and contrast), kinetics of cationicBlinionic polymerisation. kinetics of
copolymerisation, criteria for polymer solubility; Mass nufber and Mass average molecul
weight, determination of molecular weight of  polymers by usmomelry, o
scaitering and sedimentation methods.

ation and addition polymers,
ution in linear condensation

ar
viscometry, light
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Section-I
Polymers:

Statistical method of biopolymers: Chuin confrourat
of end to end dimensions {frecly jointed ch
radivs of gvration, ti
modet along with lim

ion of polymer chains, statistical distribution

ains in 1) & 3 D); influence of bond angle restriction,
rermoedynamics of biopolymer solut

ion {entropy of mixing & liquid state
itation), itee volume theory, heat and free energy of mixing,

Boolks Recomumended:

I, Text book of Polymer science by F.W. Billmeyer & Jy Wiley

2. Contemporary palymer chemistry by HR. &lcock & F.W. Lambe.

3. Physics & Chemistry of polymer by JM.C. Cawie

4. Polymer Chermistry by p.I. Flory

5. Modem Electrochemisiry Vol.] & 11 by LO.M. Bockris & A.K.N. Reddy
6. Electrochemistry by S, Glasstone

7. Electrochemish'y by P.H. Reiger.

8. Polarography by Heyrovsky.

8.

Introduction 1o Polarography & Allicd Techaiques by Zutshi Kannula

-
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M.Sc. (4™ Sémes{cr}

. 9.4 STy i - in H 7 ]
Paper- XXII (¢) CY (H)-401 (¢) Organic Special-IV hrs. / Week
Credits: 04
_ Max. Marks: 8020
) N Tome: 3 Hrs.
Note:-Evaminer will set nine questions and the candidates will be required 1o atremp! Jive
questions in all. Out of nine guesiions one question will be compidsory containing eight short
answer ype questions covering the entire svllabus, Further exaniner will set two questious fron
each section and the candidates will be required {0 citempl one question from each section. Al
questions will carry equal marks -
Section-A
Photochemistry .
Photochemical Reactions: Interaction of electromagneticf radiation with matier, types of
excitations, fate of cxcited molecule, quantum yield, transfer of cxcilation energy, actinometry.
Photochemistry of Alkenes: Intramolecular reactions of the olefipic bond- geomelrical
isomerism, cyclisation reactions, rearrangement of 1,4 and 1,5 — dienes.
Photochemistry of Carbonyl Compuounds: Intramolecelar reactions of carbonyl compounds,
samrated, cyclic, acyelic, and @, § wnsaturated compounds. Cyclohexadienanes.
Section-B
Tntermolecular eyeloaddition reactions — dimerisations and oxetane formation. Photochemistry
af Aromatic Compounds:Jsomerisations, additions and substitutions. Miscellancous
Photochemical Reactions: Photo-Fries reactions of anilides Pholo-Fries
rearrangement. . Barton reaction. Singlet moleculnr oxygen renctions.  Photodegradanon of
polymers.
Free Radicals: Free radicals stability, generation and detecnon. Types of fice radical reactions,
free radicals substitution atan aromaltic substrate, Hunsdicckegreaction.
Section-C
Pericyclic Reactions:
Molecular orbital symmetry, Frontier orbitals of ethylene, 1.3-butadiene, 1.3,5-hexatriene and
allyl systern. Classification of pericyclic reactions. Woodward ~ Hoffmann correlation diagrams.
FMO and PMO approach. Biectrocyclic reactions — convotatory and disrotatory motions, 4n,
An+2 and allyl systems. Cycloadditions — antarafacial and suprafacial additions, 4n and 4n+2
systems, Sjgmatropic rearrangements - suprafacial and antarafacial shifis of H, sigmatropic
shifts involving carbon moicties, 3,3-and 5,5-sigmairopic Featrangements. Claisen and Cope

rearrangements

Veart
s /(47](/ 64
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Section-D) |
Stercochemistry |

Conformational analysis of medium and large membered rings, trang annular reaclions,
conformational analysis of cyclehexanone, effect of conformation on reactivity of acyelic and
¢yclic compounds.

Stereochemistry of nitrogen containing compounds, strain and their consequences in small ring
heterocycles, conformation of six membered heteroeyles. Barrier to ring inversion. pyranidal
inversion and 1,3-diaxial interactions.

Boolks Recommended:

i Malccular Photochemistry by N J, Turo and WA, Benjanun.

2 [ntroductory Photochemistry by A, Cox and T, Camp.

3 Photochemisiry by R.P. Kundall and A, Gilbert.

4 Organic Photochemistry by J. Coxon and . Halron.

5 Organic Photochemistry by Orville L. Chapman,

) Pericychic Reactions by S.M. Mukherji.

7 The Conservation of Orbital Symmetry by R.B. Woodward and R. Tlaflman.
S Orbital Symmerry by R.E. Lehr and A.P. Merchunt,

9 Reaction Mechanism in Organic Chemistry by $.M. Mukherji and S.P. Singh.
10 Stereochemistry of Organic Compounds by . Nagipuri.

14 Stereochemistry of Organic Compounds by P. §.Kalsi.
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M.Sc. (4" Semester)

Paper XIV () CY (11)-402(a) Ingrganie Special-V

{Electro Analytical Chemistry)

4 hrs. / Week
Credits: 04
Max. Marfs: 80
Time: 3 Hrs.
Note:-Examiner will set nine questions and the candidates will he reguired to attempt five
questions in all. Oui of nine questions one question will be compulsory containing eight short
answer (ype questions cavering the entire spflabus, Further exaniner will set two questions from

each section and the candidates will be required to attempt one question from cach section. Al
guestions will carry equal marks,

Section-A

Elcctrons at and across interfaces, Electro-chemical and ciffmical reactions..

Basic principles, residual current, migration_current, difTusion current and limiting current,
saturated calomel electrode(SCE) and dropping mercury electrode{ DME). Ukovic equation.
Koutecky equation for diffusion curreat, Folarographic waves{anodic and cathodic), ITall
wave polentials. Oxygen interference, maxima, (unclion of supporting electrolyte,

(15 Hrs.)
Section-B

Determination of stability constanss of compiexes (reversible systems only} by
D.C.Polarography, Catalytic hydrogen wave, Principles ol Amperometric titrations, types of
titration curves, apparatus and techniques,

Hanging mercury drop electrode, rotating  droping  mercury  electrode, platinum

clectrodes(RPE), Gold electrode, carbon paste electrude, alussy carbon electrode and
graphite clectrode. {15 Hrs.)

Section-C.
Super imposed a.c. Polarography, voltametry in quiet d stirred selution with electrode

other than mercury, square-wave polarography, normal #hd differential pulse polarography.
chronopotentiometry, chronoamperometry and coulomeltry.

{15 lirs)

+

66
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Section-N
Theory of anodie stripping voltametry, concentration Process. rest period, siripping process,
", - gt - - o ~ . . . *
Cathodic stripping veltametry, Anodic deposition. Cathodfe redissatution, Pxperimental and
applications of above system to Inorganic svstems. oty of jon selective clectrodes,
Experimental and applications of ISE o Inorgante systemd,

(15 Irs.)
Books Recommended:

Introduction to Polarography & Allied Techniques K. Zutshi
Basic conceps of Analytical Chemistry — .M. Khaplar.
Principles of Polarography - R.C. Kapoor & B.S. Aggarwai.
Fundamentals of Analytical Chemistry — Skoog West.

P N

T )
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M.Sc. (4" Semester)

Paper NXIV () CY(I)-402 (b) Physical Special-V 4 hrs. / Weck
Credits: 04
Muax. Marks. SO
Time: 3 Hrs.

Note:-Examiner will set nine questions and the candidutes wig be required to atiempt Jive
quiestions in all. Out of nine questions one guestion will be compuisory containing siéiu short
ansiwer iype questions covering the entire syflabus. Fupther examiner will ser hwo guestions from
cach section and the candidates will be required to afiempt ohe aestion from cach section. Al
questions will carry equal marks
+

Section-A
Statistical Thermodynamics:
Free energy functions and the partition functions, caleulation of equilibrium constant using
partition function, Bose - Ginstein statistics, statistics of photon gas, gas degeneration, Fermi-
Dirac stalistics, extreme gas degeneration.  energy of Bosons & Fermi particles, specific heat of
clectron gas, . Thermionic emission, comparison of Maxwell-B3olismann, Bose —Einstein and
Fermi-Dirac statistics.

Section-B
Non -Equilibrium Thermodynamics: Cenerai theary of fhn-equilibrium processes, entropy
production and enwopy flow: thermodynamic criteria Tcb non-equilibriwm sLates, entropy
production in heat flow, mass flow, clectric curcent. chumicat reactions, Saxen’s refation,
Onsager’s reciproGity relation, . Tlectro kinetic phenomenon.
Theory of fluchalion, encrgy Ductuations tn the canonical ensemble, distmbution function
and {luctuations, fluctuations of density and enzrgy.

Section-C

Angular Momentum : Angular momentum, angular momentum gpevaiars in car(esian

coordinates, ¢igen finction & cigen values, commutation relation beotween angular momentum

operators ( LoLy . Las L2 3. tewl orbital angular momenium and spin angular momentuim,

commutation relation between components of total orbital mular momentum and spin angular
s of L7, L+ (L2 L. ], application of ladder

momentum, ladder operators, commutators of {L7, & Vand (L7 L ] apl :

operators Lo an cigen fanction ol L.

68
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Section-D
piolecular Orbital Theory: Tluckel molecular ocbital (3MOV theery of ilinear and cyelic
conjugated sysiems, Applications of 1IMO theory o (i) set up and solve Huckel determent
cquation; (i) caleulate resonance energy; (i) wave funclions for  molecular orbitals and .
molecular diagrams lor the loliowing
(a) Ethyiene molecule (bY Allvt system (Ally! radical and the related cation and arion) (c)

Butadiene; (d) Cyclobutudicne (e} Cyclopropenyl system (vyglopropenyt radical and the related
calion and anien ?

Books Recommended:

. Non- Bquilibrium Thenmodynamies by L Prigogine {
2. Non-Equilibriwm Thermodynamics by C. Kahdas. ;
3. Theoretical Chemistry by 8. Glaston. !
4. Quantum Mechanics by M.S. Pathania. !
5.

Quantum Chemistry by Pauling | Eyring and Wilson,

69
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M.Sc. (4™ Semester}

Paper- NXIV(c) CY (H)-402(c) Organic Special-V 4 hrs. / Week
) Credns: 04
Max. Marls: S0+20
Time: 3 frs.

Note-Examiner will set nine questions and the candidaies will be required 1o aitempl five
guestions in all. Out of nine questions one guestion will pelompulsory containing eight short
answer tvpe questions covering the entire svllabus. Further cBaminer will set two guestions from
cach section and the candidates will be required to anempt &ue question from cuch section. Al
gueestions will carry equal marks .

Seetion-A
Terpenaoids:
Classification , nomenclature, occurrence and general method of structural defemmination .
Is_oprene nie. Stucture determination. stereochemistry and svathesis of Citral, Farnesol,
Zingibrene, Santonin. a- Cadinene. Camphor and Ahietic ncid. Biogenetic pathways and
biosynithesis

Seciien:- B

Alkaloids:
Classification. occurrence. general methods of isolation and strucrure elucidation, Structure,
stereochemistry . synthesis and biosynthesis of following : Papaverine, Nicotine, Quining,
Morphine, lysergic acid and Reserpine '

Section-C
Sternids and Harmones
Occurrence and General methods of isolation. Structure clucidation and synihesis of Cholesterol.
Bile acids, Qestrogens. Testosterone, Progesterone, Esterone and synthetic non-steroidal

estrogens.
Structurc elucidation and synthesis of Adrenaline and Thyroxine.

Section-D

Antihiotics
Suucture elucidation of Pencillin, ¢hloramphenicol, Streptomycin und Tetracyelins.

Prostaglanding:
Classification, Physiological effects and synthesis of PGEz and PGE2 «.

Books Recommended:

1. Namurat Products-Chemistry and Biological Significary’e by J. Mann. R.S Davidson, 3.3,
Hobbs, D.V. Bantirope and 1.B. Harborne.
2 QOrganic Chemistry by 1.L. Finar.

v 1217
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Rodds Chemistry of Carbon Compounds by S. Coffey.

New Trends in Natural Producis Chemistry by Atta-ur-Rehman, M.1L Choudhary.
The Chemistry of Natural Products by P.S. kalsi.

Chemistry of Natural Products by Nakamshi.

Organic Chemistry by LL.Finar.
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M.Sc.(d™ Semester)
Paper XXV(a) CY(H)-403(a) Inorganic Special-Vl
(Medicinal Aspects of Inorganic Chemistry)

4 hrs. / Wesk

Credits: 04

Max, Marks: 80

. Thne: 3 Hrs.

Note-Examiner will set nine questions and the candidates will be reguived tu attemp! Jive
questions in all. Out of nine questions one question witl be compuisory containing eight short
answer Ivpe questions covering ihe entire syllabus.  Further, examiner will set nve questions

from each section and the candidates will be required lo aitempt one question from each section.

All gquestions will carry equal marks.
Section-A
Metals in Medicine: Biochemical bases of cssential metal deffcient diseases: Iron, capper and
zinc deficiencies and their therapies, carcinogens and carcinosgntic agents, zine in mmeur growth
and inhibition, anticancer activity and mechanism of platinunfcomplexes, anticancer activity of f
Rhodiwmn, copper and Gold complexes, anti cancer activity of Selenium, antibacterial and
antiviral properties of metal complexes, polyamino carboxvlic acids and polyethylene amines as

chelating drugs.
(16 hrs.)
Section-B

Miscellaneous applications of Tnorganic compounds as medicines; Drugs in hypo and hyper
activity of thyroids, Inorganic drugs ‘0 dentat carrics, clinicat disorders of alkali and alkaline
earth metals and their remedics, lithium drugs in psychiatry.

(7 hrs)
Heavy metals in Biological svstems: Toxicity of heavy metais — and their detoxification, role of
Selenium in Biological systems with reference to its essentiality and toxieity, mechanism of
metal jon induced toxieity, interaction betwesn orally administered drags and metal iong in gut.
f (7 hrs.d

Section-C ?
Lieand Therapy: Ligand induced toxicity, interference with haemogiobin in oxygen trangport
system, intefererence with metallo-enzymes, beneficial effects of ligand chelation; carcinogenic
ligands, carcinostaiic ligands, alliylating agenis &8 anticancel dmgs, Ti}ios;en}ia:arbnzor:cb as
anticancer drugs, macrocyclic antibiotic ligandswand prodable mechanism of the drug, antiviral
activity of chelating agents, aspirin chelation, drugs where chelation and therapeutic activity are
unrelated. (15 hrs.)

Section-D

Vitamins and their functions in general, recommended dietary allowances deficiencies and
supplementations, dietary miners, calcium and vitamin D, antioxidants and their heaith effects,
biomineralisation

(8§ hrs.)
Radiopharmacology, nuclear medicines, radioiodine -1 31, technetium - 9%, gallium and
indium scan. {7 hrs))

e m e . LT A

Scanned by CamScanner




Books Recommended

i
N
3
.

{3

|

A et Book on Medictnal Aspects of Bio-Inorganie Chemisiry - ALK Das.

Bivinarganie Medienal
Rimnotaanie Chienusuey

[norganic Chemisiey: Prineiple of Structure Reactivity -~

11 Keiter.

Cliemistry - BATessio.
L Reddy,

L1 Huheey, EAL Keiter &

Handbook of Radiepharmacenticals: Radio Chemistry & Applications - M.J. Welch &

0.8, Redvanly.
Perspeetives on Bioinor

aanic Chemistry = RW. Hay, I.R. Dihworth & K.B. Nolan,
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M.S¢. (d2-Semester)

Paper XXV({I)  CY(H)-403 (b) Physical Special-¥] 4 hrs. £ Week
Credits: 04
Viay Marks: 80
Time: 3 Hrs.

Note:-Examiner will set nine questions and the candidates will be requured (o attempt’ Jive
questions in all, Out of nine questions one guestion will be comprdsory coniaining eight short
answer ype questions covering the entire syllabus. Further exeminer will ser twa questions from
each scetion and the candidates will be required to attempt one question from each section. Al
gquestions will carry equal marks

Section-A

Symmetry and Group Theory in Chemistry:  Symmetry elemenis and  symmetry
operationgroup and its properties, Multiplication table. point symmelry groups. Schonflies
symbol, representations of groups by matrices (representationgior the €, C . C . D, ete. groups
10 be worked out explicity) Irreduceable representation off groups. The great orthogonality
theorem (without proof} and its importance, Character tables gnd their use in speciroscopy.

Section-B

Electronic Spectroscopy of Polvatomic Molecules :Free electron model. spectra of carbonyl
group. spectin of ethene, n-il and 1111 transttions. speewa of benzene |, spectra of transition
metals, charge-transfer iransition. fluorescence phosphorescence,

Raman Spectrascopy @ Quantum theory of Raman effeet, Classical theory of Raman effect,

Pure rotational Raman spectra, Raman  activity ol vibrations, vibrational Raman specirz,
polarization of light and Raman effect, applications.

Section-C

Forms of Corrosion: Umifermy corrosion, galvanie corrosion, pitting corrgsion, crevice
corrosion, intergranular corrosion, stress corrosion cracking, corrosion Diatigue, fretiing
corrosion, dealloying, hydrogen embrittlement, erosion corrggion, micrabial induced corrosion,
filliferm corrosion and cxfoliation.
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Section-P

Industrial Corrosion Problems: Atmospheric corrogiofd and high temperature oxidation.
Corrosion in industrial cooling water system. corrosion ingooilers and condensute pipe ]1;105%.
cotrosion due to acids, corrosion during metal surface cleaning and descaling, corrosion in
chemical industries, corrosion in oil and gas wells, corrosion in sefinery and petrochemical
plants, corrosion in fertilizer industries.

Books Recommended:
1. Molecular symmetry and group theory by A Vincent
2. Applicd group theory by A, Nass Bauim
3. Group theory in Chemistry by S.Swarnlakshmi, T.Saroja & R.M. Ezhilarasi.
4. Introduction of molecular spectroscopy by G.M, Burrow
5. Fundamental of melecular spectroscopy by C.N. Bamwell
6. Corrosion inhibitors Principle & Applications by V.5, Sastri
7. Corrosion by K.R. Trephewey & J. Chamberlain
§. introduction to Metallic corrasion & its prevention by Raj Narain
S
1

An introduction to the Science of Carrosion and its inhfiaiton By S.N. Banerjee
0. Corrosion engineering by M.G. Fontana

/’/\ig/ 75
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AMLSe, (49 Semester)

Paper- XXV(c) CY (I1)-403 (¢} Organic Special-V1 4 hys. | Weelk

Credits: 04

Max. Marks: §80+20

Fime: 3 ifrs.
NotexExaminer will ser mine questions and the candidatelf will be reguired 1o attempt five
guesiions in afl.  Ouwr of nine questions one question will be’ compulsory containing eight shori
answer (Ve questions covering the entire svilabus. Further examiner will sct two guestiony Jrom
each section and the candidales will be reguired ta attempi one question from cach section. Al
guestions will carry equal marks

Seetion-A

Preparation, properties and applications of ollowing reagents in oreanic synthesis with
mechanistic details,

Oraanometallic Reasents:

n-Butyllithium, Grignard reagent, Oraano chromium({if) compounds, Diafkyi copper lithium,
Pentacarbonyl iron, Tetracarbonyl nickel, octacaibonyl dicobalt, Alkene Palladium (17)
complexes, Wilkinsons catalyst, Methyl iriisopropoxy titanium. Tri-n-buty! tin hydride,
Trimethyl silyl jodide, Diborane,

Scetion-l3

Geeneral Reagents:

DCC 1, t,3-dithianes, Polyphosphoric acid, Dinzomethane, Ithyidiazoacelate, Boron Trifluoride,
Trifluoro acelic acid, Cuprous chloride, N-Bromosuccinamsde,Mont- K-10, and KSF (clays).
Phase Transfer catalys(s.

Section-C
Oxidation:
Leadtetraacetaie, Osmium tetraoxide, Scicnium dioxide, Pofassinm permanganate, Fenton's
reagent, Qzone, Perbenzoic acid, Penodic acid, Chromium oxide, Thallivm (111 nitrate,
Reduction:
Catalytic hydrogenation, lithium aluminium hydride, Sodium borohwdride, Sodamide, Zine dust;
Sodiumliquid ammonia

Section-D

Rearrangements:

General mechanistic considerations — nature of migration, migratory aptitude. A detajled study
of following rearrangements: Pinacol - pinacolone, Wagner-Meerwein, Demjanov, Benzil-

Benzilic acid, Favorskil, Arndt-Eistert synthesis, Neber, Beckmann, Holman, Curtius, Schmidt,
Baeyer-Villiger and Shapiro reaction. '
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Books Recommended:

—_—

192

el o

10 =

Designing Organic Synthesis by S Warren

Organic Synthesis Concept, Methods and Starting Materials by J.Fubrhop and G.
Penziilin,

Some Modera Methods of Organic Synthesis by W.Carrathers.

Madem Synthesis Reactions by H.O. House & W.A. Benjamin,

Advanced Organic Chemistry -Reactions Mechanism :
Principles of Organic Synthesis by R. Norman and J.ME Coxon.

Advanced Qrganic Ohemistry Part-B by A, Carey and R.J. Sundburg.
Organometaliic Chemistry-A Unificd Approach by R.C. Metuwotra & A. Singh.
Concise Coordination Chemistry by R. Gopalan & V. Ramaiingam

10 Organometallic Chemistry by G.S. Sondhi

Scanned by CamScanner
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Ingrgante Special Practionl-1v
Paper-XXVE () CY(S-104 a

M.Se. Chemisery (dth Semester)

SsfWeek
Credds: 041
Mt Murka: S0
Tirue: 8 1w
Interpretation of 1R spectrum and determination of structure/bonging in sanie sinple inetpanie

compownds and coordination compaunds, such as: A0 ks

{i) Ammonium salts [N11:C (NH.), SOy, ML SCN. NI NOH)

(i) Sulphate ions in different bonding mede: ienic ~ K SO, CaSOx ele. wnidentate, [idesttate,
bridged etc.

(ti)  Thiocynste and Isothiocynate camplexus.

(iv)  Oxalato complexes

() Cyano complexes — Ky Fe(CN). , Nas [ Fe(CNY NOJ
(vi) Amminc complexcs

{vit}  Spectra of isomers — Nitro - aml Nitvito

Record File 03 nierks

Vivg-Voce 05 murks

1

7
e |
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Physical Speciat Practical-1V
Paper-XXVI (b) CY ($)-404(b)

i
.

M.Sc. Chemistry (4t Semester) ;

(BHrs. /Weel
Credits: 03
Max. Marks: 350

) Time: 8§ Hrs
I. Putentiometry

(i) N2OH vs. IHPC titzation.

(i) NaOH vs. (HCI + CH:COOH) mixture

(ii1) NaOH vs. Boric Acid

(iv) ZnSO; vs Ka[Fe({CN)g]

(V) Naa8:0; vs lodine

(vi)To determine solubility and solubility product of sparingly soluble
salts BaSO4, AgCl and PbSO,

(vi}) To determine degree of hydrolysis of antiine hydro chloride

(viii) To determine dissociation constant of weak acid,

1. pIl metry Titeations

(i) NaO¥H vs, (HCI + CH:COQH) mixture
(iii) NiT:OH vs. HCI

(ivy NH:OH vs. CH:COOH

(v) NaOH vs. Boric Acid

(i) NaOH vs. H:PO+ ) g

3. Dipole metry

-

To determine dipote moment of various organic liquids
Record File 03 marks

Viva-Voce 05 marks
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M.Sec. Chemistry (4

I Multiestep Synthoesis

Organie Special Practic al-1y
Paper-NNV {c) CY(& ~I04(e)

Semester)

{1) m-Mitroaniling from benzene, é
(i) S-Acetoxy-| Fhenzoxathiol -2 wne lram Bydeaquinone.

(1) 2“l-l_vdmxy-—}—mclho:\‘_\'
{iv) Acridonu [romg anthran

Record Fife

Viva-Voce

phenyvistyryl ketone front resorcingl,
iic acid,

4

SHrs"Weelk
Credits: 04
Max.Marks: 30
Trne: 8§ Hrs

) Marks
03 marks

O35 marks
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M.Se.Chemistry ( 4t Semester)

1 Conduciometrically—c
displacement titrations
pH-ruetry-Com
Potentiometry-

Ja ded B2

™
Record File

Viva-Vace

omposition of mixwre of weak and strang acide, Precipitation and
position of mixture of strong and v

redox titrations, Precipit
lon- selestive electrades — F,Ca

ole: Candidate is required 1o perform one ex

e

Inorganic Special Practical-v’
Paper-XXVII (a) CY{(§)-405 1

SHrs\Wealk
Credits: 04
Max.Marks: 50
Time: § Hrs,

ik acide pi value of oruanie acids.
ations, Simulianeous determination of Halide 1ons,
 MNa, K ete,

periment in the examination. 40 marls

05 marks

05 maris
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Physical Special Practic:ﬁﬂ’
Paper-XXVII (b) CY (53-405(b)

M.Sc. Chemistry (4" Semester)

{§Hrs. Week)
Credits: 04
Adax, Marks: 50
Tinwe: & Hrs

1. Conductomets’y Titrations

(i) AgNO;vs KClor K1
{it) AgNOs vs KCl+ KI .
i) To determinc concentration of Salicylic acid by
(2) Salt line method and (b) Dauble alkaii method
(iv)To determing solubility and selubility product of sparingly solubte sulls
(AgCl, PbSO1, BaSOs)
(v) To study the kinetics of sponification of ester conductomelrically
(vi) Verification of D.I1.0. equation for strong clectrelytes.
(vii) To estimate the concentration of each component in a mixture of AgNO3 and HNO3,

2. Polarometry
(i} To determing the percentage composition of optical sebstances in the

binary MIMUIT (COmpanents cumprise of Glucose ar Fructose oy sucrase or Tartarie acid )
{in To determine the rale constant for inversien of sugar using polorometry technique.

3. Determination of Ieat capacity

To determine the heat capacity of orpanic lquids ‘ E

Record File 05 marls

Viva-vYoce {35 murks
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Orpanice Speclak i':‘:n‘tirul-? !

Paper-X X V1) CY{S) 4050 &

M.Sc. Chemistry (4" Semester)
BHrs/Week
Credity: 04
Mas Murks: 50
Tinwe: R s

b
L. Spectraphotometric (UV/VISIBLE) Estinsations: . g

{n) Aminn acids

{b) Profeins

{¢) Carboliydrates

Gy Ascorbie scid

(¢} Aspirin .
(N Caffeine

(1) Chelesterad '

25 Murkis

2

. Isolation
(i} Casein from mulk
(i} D (1) Glucose from cune sugar
(it} thppuric acid from urine

]

15 Marks
Record File 05 murks
Viva-Voce

U3 ks
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Inorganic Special Practical-
Paper-XXVIII (2 CY(S) -106ka)

B1.Sc. Chemis(ry (4th Semcster)

SHrsfWeelk
Credits: 04
Max.Marks: 3¢
Time: 8 Hrs

lon Exchange methods in Column Chromatographic Analysis:-

{i) Determination of the capacity of a cation — exchange resin i e. Amberlite IR - 120

(i) Dewermination of the capacity of an anion cxchange resin i.e. Amberlite IRA - 300 or De —
Acidite FF,

{iti}  Separation of lons by lon —exchangers.

A0 Mardes
Note: Candidate is reguired w perform une experimentin e examination.

Viva-Voce 03 murks
Record file . 03 marks

Books Recommended:

A Text Book of Quantitative Analysis - AL Vogel.

A Text Book of Qualitative Analysis - AL Vogel,

Senior Practical Physical Chemistry -~ B.D. Khosla, V.C. Garg & A Gulan

Infrared and Raman Spectra of Inorganic & Co-crdination compounds ~ K. Nakamoto.
lnorganic Infrared & Raman Spectra - 5.D. Ross.

Basic Concepts of Analytical Chemistry — S.M. Khoplau,

N

‘.‘fl/ﬁ/ﬂ/ /"/ m ¥ 84
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Physicul Speeiy) Practical-1y
PaperaXxvin () y (5)-40611)

ALSe, Chemistry (g Semester)

{(8lrs, /Week)
Credit: 04

Moy Myrls: 50
Tine: 8 firs

1. Ultrasonic En(r:rE'crrunw[ry:

n To determine the jsen

tropic compressibility of liquids.,
(1) To determing exee

58 isentropic vompressihifity ol griven binary liguid mixure,

4

(183

Spccir'ﬂcolurimc(ry:

{1} Determine the composition of KMl and Kot s i the siven mixtre.
{in Delermine the pK value of 1he methyl red sud ghenoiphthalein indicior,
(i) o study complex formation hebween fense am thiovsanate i,

3. Chemical Kineties:

(i} To study ol kincties of iodination ol neclong,

(i) To shidy the kinetics ol spumfication of cthy! or meihiyi asetate,

(i) Tostudy the kinetics of aeid calalyzed inversion of cane sugay,

{iv)  To study of kinctics of bromination ol Galfic avil by bromide-bromate mixlure in
acid medium. (Clock reaction),

4, Viva-Voce 05 murks

5. Practieal Note Book 05 wmarky

Books Recommended:

1. Senior practical physical chemistry: 3.0, Khosla, V.. farg and AL Khosla,
2. Experimental Physical Chemistey: A ‘Thawale and P, i‘» athur,

3. Practical Physical Chemistry: 13, Vishwanatha and 2. § Raglay

Practical in Physical Chemistry: P.S. Sindlu.

ta

\ L T

\

Scanned by CamScanner



Organie Specinl Practical- V'
Paper-XXVTI[ {0) CY(S} -406 {c)

M.Se. Chemistry (4th Semester)

SHrs/Weel:

Credits: 94

Max. Marks: 50

Time: & Hys

L. Qualitative Analyvsis: F

ldentification of vrganic compound using SReetrascopic methads (v, IR NMR & Massy followed by

characterization by chemies) methods,

40 Marks

2 Viva-Voes - U5 Marks
3. Note Book

Books Re

05 Marks

Commended:
[ Experiments and Techniques in Organic (ﬁ‘hcmistr}; by I, Pasto, ¢, lohnson and M.
Milier,
2 Macroscale and Microscaje Organic Experiments by K. L. WilliamSOn, D.C. Heath.
3 Systematic Qualitative Organic Analysis by 1. Middleton.
4 Handbogk of Organic Analysis-Quajiagive and Quantitative by H. Clarl.
5 Vogel' s Textbool of Practical Oruanie chemistry by A R, Tutchey,
\/ 1 14
!
W 4l
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