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SEMESTER-II

M MCHEM 1201T

nyx A Inorganic Chemist
L\’:‘u:kq_ 100 k " 68 hours
StE Paper 70 Time all 'd- 3hrs
nt me allowed- 3hr
ernal Assessments 30 5 perlod/wecek
188 Marks: 359, Credit: 05

Seme

l ~

. N‘:'IC‘I'JES(IIONS FOR ']‘"E. PAPER SETTER |

questions fr(: Pnlpcr will consist of three sections: A, B, and C. Sections A and BB vtnll have four

consist ‘“ M the respective sections of the syllabus and will carry 12 marks cach. Scction C will
OL11 short-answer questions from the entire syllabus and will carry 2 marks cach.

lNST:RUCTlONS FOR THE CANDIDATES
Candidates are re

_required to attempt five questions sclecting two questions from cach of Section A
and B and Section C will be compulsory.

. Course Outcomes (C.0.):
1.

Concepts of symmetry and group theory in solving chemical structural problems,

2. Enable the students t¢ predict the point group of important molecules. To understand the ideaol space
groups and to learn the theory of molecular symmetry.

3. Use of character tables, Application of symmetry and group theory in spectroscopy.

g. To gainskill to apply group theory to vibrational and elcctronic spectroscopy.

The students will acquire knowledge of properties and applications of compounds of main group
elements.

Section - A

Group Theory

Order. classes of group, representation of a group, transformation of coordinates matrices, matrix
representation of symmetry operation, reducible and irreducible representations and Cay,Cy., Dan. Td. Oh.
character tables, symmetry, the method of finding the number of irreducible representation in a reducible
representation, separation of d orbitals under influence of octahedral, tetrahedral, sq. planar and trigonal
bipyramidal symmetry, the separation of P, D, F.etc. free ion terms into symmetry labelled clectric field
y terms under the influence of octahedral field, the directed valence for Td and Oh symmetry,

direct productfor
Oh. Td, C3v, D4h and D5h and the method of descending symmetry for d? configuration.

Applications of Group Theor?' . o

Suitable metal orbitals and ligand or orbitals combination to fo.rm molecular orbitals in coordination
complexes Oh, Td and square p'lanar .Comp.lexes, Symmetry consideration regarding sclection rules and
spectral intcnsties,vibromc.couplmg, vibronic polanz.atlo‘n In centrosymmetric complexes Oh and D4h
and non — centro symmetric complexes C.3v,' Td Polaflzatlon of electronically allowed transiti "
rules, fundamentals, overtoncs and comblnathn§ in vibrational spectroscopy — the symmetry symbols for
normal modes of vibratigns. IR, an.d Raman activity of their fundamentals and nature of vibrations in termsof
change in internal coordinates in simple molecules like Trans N, F,, SF, Fermi resonance.
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gaoll’

h Scction -B
emi
::ct:y ?;Mgi_n Group clements
: trans i . : ‘
i gn  ran :g:n,:fml hydrides, the group I A elements - organometallic compounds of alkali - metals.

onding of po h beryllium and organo-magnesium compounds, the group Il A elements - structure
Orancs, orgﬂnobzr Yhedral boranes, structural study by NMR, Wade's rulcs.. carborancs and.olhcr hetro-
dithiocarbamalcs z(e)glict(;:]p?unds',?rganoalumium compounds, compounds with C-N bonds. thiocarbonates.
The ’ » clays, silicates.
compgorl?::s 1\1,5;\ clements - T)’pes of Covalence in nitrogen, stereochemistry, dinitrogen and nitrogen
chemical pro e:tg.a“ds’ ammonia and amines, phosphorus-nitrogen compounds, the group VI A clements -
sulphur - niu-p ‘s of dioxygen, singlet oxygen, dioxygen, superoxo and peroxo llgar?ds. sulphm'xr and
Mo and W _]?hgen compounds,sulphur - sulphur compounds as ligands, iso & heteropoly acnds. anfi anions of
pscudohal * 2N¢ group VII A Elements the charge — transfer complexes of halogens, polyiodide anions.
alogens,the group VII| A elemmts - the chemistry of xenon, krypton and radon.

Recommended Books

1. Ino.rganic chemistry: Principles of Structure and reactivity by James E. Huheey, E.A.
Keiter, R.L.Keiter,

Advarfced Inorganic Chemistry by Cotton and Wilkinson (5th edition.)
Chemical Applications of Group Theory - F. A. Cotton, 3" edition.

Introductory Group Theory for Chemists — George Davidson.
Introduction to Ligand Fields — B. N. Figgis.

Inorganic Chemistry — Shriver, Atkins and Langford, 7* edition.
Advanced Inorganic Chemistry - Cotton and Wilkinson (3rd, 4th and 5th Ed.)
Theoretical Inorganic Chemistry - Day and Selbin

© N R LN

‘\\O



SEMESTER-1]

M MCHEM 12027
c?: Muru., 100 Organic Chemistry 5 h
I "u-:;:,clr ner 70 Time allowed- hre
' "we
Pasy Murkuzt;;"::m' 20 5 "'{-‘mgf;‘;
re H
INSTRUC

The (lllcslin'nl(),Ns l«'()'u THE PAPER SETTER ) A
questiony fy, Paper will consist of three sections: A, B, and C. Sections A and B will have four

( g . T sl
consist of | lm; the respective sections of the syllabus and will carry 12 marks each. Section C vall
Mhont-answer questions from the entire syllabus and will carry 2 marks cach.

INSTRUCTIONS FOR THE CANDIDATES

Candi i -
. ('l;dulcn Jare required 1o attempt five questions selecting two questions from each of Section A
¢ B and Section C will be compulsory.

~ Course Outcomey (C.0.)
T

F'o know stercochemistry and various possible conformations of organic compounds and their e
on the rate of reaction,

F'o get an idea about the various kinetic and thermodynamic factors which control the organic
reactions,

2

3.

The students will get knowledge of mechanisms of addition reactions of C=C and C=0bonds and
climination reactions.

Section- A

Stercochemistry

Stercoisomerism: Introduction and different types of stereoisomers. Fischer, Newman and saw horse
representations for organic Molecules.

Optical Isomerism: Requirement for a compound to be optically active, compounds with oneasymmetric
centre. Dissymmetry as a cause of optical activity. Compounds with two asymmetric centres. Racemic
modil';cation Racemisation: Thermal, anionic, cationic, free radical, epimerisation, Mutarotation. Racemic
compounds, mixtures and solid solutions.

‘astercoisomerism: Resolution of acids, bases, aminoacids, alcohols, aldehydes and ketones. Absolute and

::l?ﬂitvc configuration, Different systems of rotation. Asymmetric induction, methods of determining the
cla ’ :

configuration. Cram’s Rule and Prelog's Rule.

Conformational Isomerism: Meaning of conformation, Conformation and reactivity in alicycliccompounds.
“on

“onformation and physical properties, dipole moment, NMR, IR and X-rays. conformational effects on
(,o;‘ l?ty and reactivity. Jonic climination. Intra molecular rearrangement, neighboring group panticipation.
stabt
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lSOI et . e ]
Nerisy ation to reactivity. Optical

* OIYSIS .
M due 1o rcstri:lr“?cumc. xanthatesand amine oxide.Relation of conform
¢d rotation in biphenyls, allenes, alkylidenes and spiruncs.

Ring Syste
¢. Its stability and

ms: C :
r 0 : Confo P "
Cﬂc(w"y' rmational studics in cyclohexane; mono and disubstituted cyclohexan

Studics i
1CS I1n fused sve .
used systems. Decalins and Perhydrophenanthrencs.

Geo i
mcetrical |
somerism: D ‘ ' . ' i -
¢011ﬁgUra(io,, 0 l.crlsm. Nomenclature (E & Z) Nature of gcomclrlcul isomerism and dctermination of
W Curtin = Hammet Principle Study of Physical propertics of theisomers, Relative stability and
n of Geometrical isomers.
Scction - B

Additi

Mcch‘::::insltiz §§3b°“‘°“"’°" multiple bond

radicals. Regio a :Ler;ochcmlcal aspects of addition reactions involving clectrophiles,nucleo

Hydrogenation ofdc oo selecl.ivity. Orientation and reactivity. Addition t0 Cyclopropanc ring,
ouble and Triple bond, hydrogenation of aromatic rings. Hydroboration, Michacl-

reactio
n, sharpless asymmetric epoxidation.

philes andfree

e e ductio;:et?l hydride reduction of carbony! compounds
organocopper an : cafb0nyl ﬁlncllons and conjugated systems.
reduction. and organo lithium reagents to carbonyl and unsaturated

, and Meerwein Pondroff Verley reduction. Wittig's Reaction,

and other functional groups. Dissolving
Addition of Grignard'sreagent, organozinc,
carbonyl compounds. Clemmenson
Wolf Kishner reduction.

Recommended Books

1. Ac!vanced Organic Chemsitry - Reaction, Mechanism and Str
edition
Stereochemistry of Carbon Compounds by Emnest, L. Eliel, Tata McGraw-Hill.
Stereochemistry of Organic Compounds, D. Nasipuri, New Age International, 3" edition.
Stereochemistry of Organic Compounds, P.S. Kalsi, New Age, International, 5* edition.
Advanced Organic Chemistry, F.A. Carey and R.J. Sundberg, Plenum.
A Guide Book to Mechanism in Organic Chemistry, Peer Sykes, Longman, 6" edition.
Structure and Mechanism in Organic Chemistry, C.K. Ingold, Comell University, Press,2™edition.
Principles of Organic Synthesis, R.O.C. Norman and J.M. Coxon, Blackie Academic &Professional.
Reaction Mechanism in Organic Chemistry, S.M. Mukherjii and S.P. Singh, Macmillan

J&V

ucture, Jerry March, Johny Wiley. 4t
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SEMESTER-II
MCHEM 1203T

X Marks: 199 Physical Chemistry 65 hours
ln:Tl(ESter Paper 7 Time allowed- 3hrs
ernal ssessments 3¢ 5 period/week
ass Marks: 359, Credit: 05
I
NSTRU(.?TIONS FOR THE PAPER SETTER
€ question pa

h per will consis
Questions from (he

t of three sections: A, B, and C. Sections A and B will have four
consist of 11 shor

. i ill
respective sections of the syllabus and will carry 12 marks each. St:‘cuon C wil
~answer questions from the entire syllabus and will carry 2 marks each.

lNS'I:RUCTIONS FOR THE CANDIDATES
Candidates are require

) ion A &
- d to attempt five questions selecting two questions from each of Section
B and Section ¢ will be compulsory.

Course Outcomes (C.0.):
1. To impart the students ¢

oncepts of the fundamentals of quantum mechanics and its applicationsin the
study of structure of atoms, bonding in molecules. . _—
2. To understand the requirement of approximation metho@s in quantum mecha .t ot bzt
3. To gain insight in to valance bond theory molecular orbital theory and the concep
4. To prov

—_— i i dphase
ide an insight into the thermodynamic and kmetlf: aspects of chemical reactions andp
equilibria. To derive some thermochemical equations and kinetic equations.

Section - A
Quantum Mechanics

Introduction to exact quantum mechanical result

i i f operators for different observables, Hermitian.
ts of quantum mechanics, setting up o : ‘ . . i
Fupdament:ll?:::re%peratgrs postulates of quantum mechanics. Discussion of sglgtlon of Schrodinger
umtary at?) solme model systems. (Viz. particle in a box, the harmonic oscillator, the rigid rotator).
equation

ike atoms . .
Hydr.ogen a; dh:‘g:i;;gfzc::la‘:ign for hydrogen and hydrogen like atoms, physical representation of s and p
Soll}ltlz:losn r(:,gia(]: plots, angular plots, probability functions and plots.
orbitals, ’
Approximate Methods

i rinciple perturbation theory (first order and non-degenerate), applications of variation
ariation p PI%s .
The(:hc\:d and perturbation theory to the helium atom.
m

Angular Momemummcntum the quantum mechanical operators for angular momentum. Eigen function and
Ordinary angulff\ ;x:?;ﬁlar momentum using ladder operators, addition of angular momentum.
: SO .
Eigen value of Atom . . .
Electronic Stmc::;‘r:omplcx atoms, anti-symmetry and Pauli's exclusion principle, Hartree method. Russel
ic states
ElectroniC

Saunder's terms and coupling schemes.
) {/‘!7,\
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Mole'CUIarOrbi - : o O Flack=
tal Theory . calculation. TP
Huckel Theory of con,-ug'Zx,d systems. bood orde? and chare® d“"'g:: c::‘-f& exclioburaeE SRR
Molecular orbital theory to ethylene, butadicns: cycloprope™
Introduction to extended Huckel theory.
Section — B
Chemicnl Kinetics N “ﬂ.{x:“ of 2 ﬂﬁ’r‘_"’fi—ﬂ- ..’j,
Introduction: Rate of reaction, empirical rate-equAtion- order 20C moles -
temperature on reaction rates. ) i
— gr_vgcoc-scmtz.—:c L s
oas and é:ﬂ"ﬁct:‘ o s w‘:‘

Theories of reaction rates: Number of bimolecular collisioas 22 © " Lindemzon = .
factor & its calculation, factors determining effectiveness of collis© s} - oSert COmpETTE <
derivation of rate equation (Eyring equation). ransmission co-effict weneli=g
collision and transition state theories.
. . ) - relation cermnds. 5
Fast reactions: Study of fast reactions by stopped flow techmique-
technique. '
LI ol "::.'fllfl:‘: -!m: =
Thermodynamic treatment of reaction rates: fres SOSTEY ‘{f_ 2cia) on seric GET o erops of
relationship with various kinds of activation energics. relzmonsEp berwesn ST
activation.
Kinetics in solution: Primary and secondary salt effects. effect of polarity 36C
reaction.
3 fors Croczeims & OUEIETE
-ons: Various types of com lexmcuons.parﬂd&:ﬂori:rmmm&\ R
Complex reactions g e L ’ - o equilibrivm. Mickoeiis-\erses eTEunEST

product, parallel higher order reactions. reactions ! :
for enzyme catalysis, consecutive reactons, oscillzting reacuoos.

Recommended Books

Kinetics and Mechanism by A-A- t&R
Physical Chemistry by P.W. Atkins, 8= edition. . )
Chomical Kinetics Methods by C. Kalidas, New ASS Intermarionn! Publishers, £ afton.
The Foundation of Chemical Kinetics by S.W. Benson.

Introduction t0 Quantum Chemistry, A.K._Clnndra. Tarz McGraw Hill

Quantum Chemistry by LN. Levine, Prentice Hall.

Quantum Chemistry by W. Kauzmann. ~

Chemistry by Eyring. Walter and Kimball. )

Quantum
[/‘2,-—

s

e

AA. Frost & R.G. Pearson. John-Wiley & Scas. [mc New Yook
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SEMESTER-II

MCHEM 1204T
ing with C

Max Marks: 100 Fundamental & programm o

S .

Interars" Paper 70 Time allowed- 3hrs

o S ssEssments 30 5 period/wcck
Credit: 05

Pass Marks: 35%

A and B will have four
ks each. Section C will
marks each.

INS

1:: ?:cl:fTIONs FOR THE PAPER SETTER

quBitions lron paper will c?nsist of three sections: A,

Songistial rom the respective sections of the syllabus
of 11 short-answer questions from the entire sy

B, and C. Sections

and will carry 12 mar
[labus and will carry 2

é NS;[:RUCTIONS FOR THE CANDIDATES
Ban ldatcs_ are required to attempt five questions selecting two questions from cach of Section A &
and Section C will be compulsory.

Course Outcomes (C.0.):
1. Understand the basic concepts of har
tools of Office.
2. Understand the basic terminology used in com
3. Foundation for the higher level of programmin
4. Develop confidence and ability for learning nee

dware & software, terminology of IT and familiar with various

puter programming.

g languages.
ded for Computer language.

Section — A
Block Diagram of Computer, Types of Computers, Characteristics,

Organization of Computers:
Education, Health and E-commerce.

Applicationareas: Scientific Applications,

Basic Editing, Formatting,
ublishing, Comparing, Merging,

Word Processor: Introduction, Templates, Working with Graphics and Pictures.
and Protecting Documents.

Tables, Mail Merge, Printing, and P

Using Themes and Layouts,
Movie-Clips, Animations, an

Presentation: Introduction, Inserting Text and Using WordArt, nserfing
Graphics,Working with Videos, d Transitions, Sounds, Editing, Saving.
sheets and Workbooks, Entering data and texts, Formatting a Worksheel.

Introduction, Work
Charts, Formulas and Calculations, Statistical functions.

Spreadsheet:
orkbook,

Adding Elements toa w
Section-B

uction to C: Problem Solving with Computers- Analysis, Design, Coding, Compilation Testing
Implementation and Maintenance. Character set, Constants, Variables, Rules fo Detini E'
fier and Keywords, Data Types. ) r Delimng
xpressions: Arilhmetic: Relational, Logical, Assignment, Conditional, Unary Bitwise
Preccqc_nce and Associativity. Instructions — Type Declaration, Input/ O‘ulpul 1;,;"ucli0‘, )
Decision Control Statements (if, if else, nested if else, switch), Jump Control S[u(cmc:,lbs.

R

Introd
and Debugging.
Variables, ident
Qperators and E
Comma, Operator
Control Statements:

o




5,

nested loop

. " d(,.W'I“U)c

(l"""'\'- Continge, ROW0), Loop Contro) Statements (for, while, tions, Mcthods of Parameter

" " C ‘ ‘ .

Types of Fun ( qure. Pointers

"‘lmctlmu- Funetion Deelaration and Prototypo, Call, |)cnnlil(";-"|'):‘l’ Array, String, Structure

l’"-‘sing - Call by Value, Call by Reference, Recurslon. Introducti

Reoumnwndcd Books

L. I)ulngumsnmy. “p
Kanctkar, “Let Us C
), Rajaraman, v,

K Sinhn,

rogramming In C*, Tata Mc Grawl 11,
W BPI Publientions,

“Fundnmentaly of Computers”, 111, -
" Computer Fundamentals®, BB Publications.

-
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SEMESTER-II

MCHEM 1207L
Max Marks. Organic Chemistry Practical-11
S¢mester a. 100 65 hours
Interng A?s per 70 Time allowed- 3hrs
Pass M Sessments 3( 7.5 period/week
arks: 359, Credit: 02
Coulrse Outcomes (C.0.)
2: gzzgcms are able to synthesize some organic compounds.
3 T ents are able to characterize synthesized organic compounds by spectral techniques.
- 10 provide the knowledge to separate and purify components of organic binary mixtures.
4. Students are ap

le 1o prepare suitable derivatives of different functional group compounds.

Qualitative Organic Analysis
Separation angd

th . pl_lriﬁcation of components of binary mixture (Solid/solid, solid/liquid and liquid/liquid) on

: e:t:asw of solubl}ity behaviour and solvent extraction and their identification andconformation by chemical
and Preparation of suitable derivative. Preparative TLC separationfor IR and PMR spectral studies of

the respective component.

Organic Synthesis

Ber}zoy lation : Hippuric acid

Oxidation : Adipic acid/p-Nitrobenzoicacid

Aldol condensation : Dibenzalacetone/Cinnamic acid

Sandmeyer’s reaction : p-Chlorotoluene

Benzfused Heterocycles : Benzimidazole

Cannizzaro's reaction : p-Chlorobenzaldehyde as substrate

Friedel Crafts reaction : S- Benzoylpropionic acid

Aromatic electrophilic

Substitution : p-Nitroaniline / p- lodoaniline

The products may be characterized byspectral techniques.

Recommended Books ) ) o »
1. Vogel's Textbook of Practical Organic Chemistry, 5th Edition ELBS (Longman), 1996.

9. Practical Organic Chemistry by F.G. Mann and B.C. Saunders, 5th Edition. Orient
LongmanLimited, 1986.

3. Advanced Practical Chemistry, Jagdamba singh, LDS Yadav, Pragati Prakashan.

- [
e
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- SEMESTER-II
MCHEM 1208L
Physical Chemistry Practical-Il

Ma

en:‘elsvtl::ksz . 65 hours
Inte paper 70 Time allowed- 3hrs
P ral Assessments 30 7.5 period/week
At Marksz3s% Credit: 02

Course Outcomes:

;. gtudems are able to determine density of given liquids using Pyknometer. .

3. Studems are able to determine molecular weight of different polymers by viscosity method.
4. tudents are able to detect molar refractivity of given solid.

Students are able to determine equilibrium constant for various reactions by Partition method

Experiments:

To determine the Molecular weight of given polymer by viscosity method.

To find out the value of coefficient of expansion for the given liquid with the help of Pyknometer.
To determine the atomic Parachors of C, H & O.

To compare the cleansing powers of two samples of detergents by surface tension method.

To determine the interfacial tension between two immiscible solvents.

To find out the equilibrium constant for the reaction, K I+12 --- KI3 by partition method.

To determine the rate constant of the hydrolysis of ethyl acetate catalysed by an acid andalso find

out the half-life period of the reaction.
To determine the order of saponification of ethyl acetate with sodium hydroxide.
To find out the molar refractivities of homologous series of alcohols & also find out the atomic

refractivities of C & H.

10. To find out the molar refractivity of the given solid.
11. To study the adsorption of acetic acid on activated charcoal & prove the validity of Freundlich

Adsorption Isotherm. .
12. To determine the density of given liquids with the help of Pyknometer.

NourwN -

0 %0

Recommended Books ‘ '
1. Practical Physical Chemistry, A. M. James and F. E. Prichard, Longman.

ical Experiments, Gurtu - Gurtu, Pragati Prakashan, Meerut.

2. Advanced Physi

' 3. Practical Physical Chemistry, Alexander and Findley.
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