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- CHEMISTRY
Max Myeks: ‘qu
: Duration (hrs) Max. Marks Min. Pass Marks
Paper 3 S0 . \®
paper-1l 3 . 50 e
paper-111 3 50 B
Pmctica[ 5 50 18

Note: Ten (10) questions are to be set taking two (02) questions from each unit. Candidates have
to answer any 5 questions selecting at least one question from each unit.

CH-301 Paper-I : Inorpanic Chemistry
(2 hrs or 3 periods/ week) " |

Unit-I
Hard and Soft Acids and Bases (HSAB):
Classification of acids and bases as hard and soft. Pearson’s HSAB concept, acid-base strength
p and hardness and softness. Symbiosis, theoretical basis of hardness and softness,
electronegativity and hardness and softness. -

Unit-II
Metal-ligand bonding in Transition Metal complexes: :

Limitations of valence bond theory, an elementary idea of crystal-field theory, crystal-field
splitting in octahedral, tetrahedral and square planar complexes, factors affecting the crystal-field

parameters.

Magnetic properties of Transition Metal Complexes: — e _
Types of magnetic behaviour, methods of detennln;lng magglletllc susceptibility, spin-only
formula, L-S coupling, correlation of Hs, and p;f(]‘j v uelas, or l1ta contribution to magnetje
moments, application of magnetic moment data for 3d metal complexes.

Unit-III
e etal Complexes: - .
Electron spectra 91‘ Tran}}tnon Is\glcction rules for d-d translluons, s;aectroscomc ground states
Types of clectromctransmonls: orgy level diagram for d° and d” states, discussion of the
Spectrochemical series. Qrg%-erll3+ complex ion.
electronic spectrum of [Ti(Hz )s

i

lexes:
. t of Metal Comp .
Thermo dynamic and Kinetic Asg;cbislity of metal complexes and factors affecting the Stability,

. ic
A brief outline of thermodyna™ Janar complexes:
substitution reactions of squar® P .
Unit-1V

: : : . . of organometallic compounds. Preparay;
. Orgarwmetallic Chemlsfryand c[asslﬁcatlon on,

Definition, nomenclature /—ﬂ
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w"z\ws AV,
e Q’i-‘\‘;
rv'le 15}3)!%-

AER

Scanned by CamScanner



a brief accolng,
yls and the

- : o :
puopertics, bonding and applications of alkyls and aryls of Li, Al, Hg» Sn and Th,

" of metalethylenic complexes ang h . loar carbon
ing i L g homo on, mononucle
" nature of bonding in meta] carbonyls gencous hydrogenation,

o .
Bioinorganic Chemistry: Unit-V
' ;: Ssczzgal‘o;li]: i;adcinc;z?l;?'s lOBBiOIOgi‘”‘] processes, metalloporphyrins with special reference t?
te a2 Ni o Biolog; i i jons with specia

reference to Ca™".Nitrogen fixation gical role of alkali and alkaline earth metal i0 p

' Inorganic Polymers:

' Silicones and phosphazen . . o
' triphosphazenes. 5 as examples of inorganic polymers, nature of bonding In

CH-302 Paper-II : Organic Chemistry

(2 brs or 3 periods/week)

Nuclear Magnetic Resonance (NMR) SpectIr]:sl;IpY'
;;r‘(;’[:?mm :fxt;drc;%?zsfw(lg&r\xm spectroscopy, nuclear shielding and deshielding
' structure, spin-spin splitting and coupling constants, ar :
i 1 > (¥
:sxgnals. Interpretation of NMR spectra of simple organic molecules such as ethyl bro :'fidzf
1cd1a11.ol.. acetaldehyde, 1,1,2-tr'1bromoethanc, ethyl acetate, toluene and acetophenone. Proble )
pertaining to the structure elucidation of simple organic compounds using NMR data. . ms

'Orgnnic Synthesis via Enolates: Acidity of a-hydrogens in reactive methylene Combounds
alkylation of diethyl malonate and ethyl acctoacctate. Claisen condensation, Ket :
enoltautomerism in cthyl acctoacetate. Synthetic applications of ethyl acetoacetate and ,malon:');

ester.
Unit-II

Heterocyclic Compounds ) 4 aromatic ch L
Introduction: Molecular orbital diagram anc arom e} characteristics °.f pyrrole, furan,
) -~ .thods of synthesis and chemical reactions with particular emphasis
thiopheneand pyridine. Meth e : e - Phasis on
Be mechanism of ¢l cctrophilic gubstitution. Mecha_m}sm of nu.clf:oph]hc substitution reactions in

P)’nidnl:x:: d:rlisvativcs Comparison of basicity of pyridine, piperidine and pyrrole.

_ . and six-membered heterocyles. Preparation and reactions of
!ntroductpn to condcn-SCd uf?::“nc with special reference to Fisher-indole synthesis, Skraup
indole, quinoline i‘;d ;\Sjc;gicralsm synthcsis, Mechanism of electrophilic substitution reactions
Synthesis and Bischler- : |

. ine.
of indole, quinoline and isoquinolt?
Unit—I111

mechanism of osazone formation. Epimers,

CharidCSt N
RO d fructose, chain lengthening and chain

Carbohydrates
ure ,
Classification and nomcnd?;tcrc'mnversxon of glucose an
n.

anomers and mutarotatio
& ,&)}‘
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S———
.+ shortening of aldoses. Erythro ang

_ _ : annose.
threodiastereomers. Conversion of glucose into m
C:atiguration of monosaccharides,
-

e oy : ion of

Determination of ring size of monosaccharides. Forman%n .
glycosides, ethers and esters. Cyclic structyre of D(+)-glucose and fructose. Structures of ribos
and deoxynbose.

Nony®lature and structure of disaccharides

(maltose, sucrose and lactose) and polysaccharides
(starch and cellulose); Glycosidic linkage,

Unit-1V
eic Acids

try of amino acids. Acid-base behaviour, isoelectric
reactions of a-amino acids.

Amino Acids, Peptides, Proteins ang Nucl
Classification, structure and stereochemis
point and electrophoresis. Preparation ang

Structure and nomenclature of peptides and

determination, end-group analysis, selectiv
Solid-phase peptide synthesis.

proteins. Classification of proteins. Peptide structure
€ hydrolysis of peptides. Classical peptide synthesis.

Nucleic acids - Introduction, constituents of nuclejc acids - nucleosides and nucleotides.

Unit-V
Organosulphur Compounds : Nomenclature, structural features, methods of formation and

chemical reactions of thiols, sulphonic acids, sulphonamides and Sulpha drugs: sulphaguanidine
sulphadiazine (sulphapyrimidine), sulphamethoxazole, sulphacetamide. . ’

Synthetic Polymers : Addition or- chain-growth polymerization, Free radical

. and ionjc
polymerization. Ziegler-Natta Catalyst Condensation or step-growth polymerizatiop, Polyesters
polyamides, phenol-formaldehyde resins, urea-formaldehyde  resins, =

polyurethanes. Natural and synthetic rubber.
Synthetic Dyes : Colour and constitution (electronic concept). Classifi
and synthesis of methyl orange, congo red, malachite green,
fluorescein, alizarin and indigo.

€POXy resins. apd”

cation of dyes. Chemis
crystal violet, phenolphthajein

CH-303 Paper III: Physical Chemistry
(2 Hrs. or 3 periods/week)

UNIT-I

g;:n;e:t::jry ql:j?nt::? ll’\;lat;c:]k?: radiation law, photoelectric effect, f};"%‘t‘ capacity of solids, Bopyg
mo;e .of'o h;”c,!:c?g(lii ato,m (no derivation) and its defects. Compton é eet

. Heisenberg's* uncertainty principle, Sinusoi_da] wave €quation,
the r wave equation and its importance, physical interpr

Ctation of
\%P < _ AN

e A® e O\

De Broglie hypothesis, _
Hamiltonian operator, Schrodinge

N
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i X.
" ' ~ 3 . . enslonal bo‘
e wave tunction, postulates of quantum mechanics, particle in a 0né an )
| i i ion ’
t : thout derivat
schrodinger wave equation for H.atom, sepamtion into three cquations (d\yl] wave functions,
\l"-‘"“'*“ numbers and their importance, hydrogen like wave functions, redia
angular ave functions,

UNIT-11

Moleculnr orbital theory; _ "
Dasic ideas-criteria for forming M.O. from A.Q. construction of M.O's by LCAO,'HI on
caleulation ol enargy level from wave functions, physical picture of bonding and antibonding
wave functions, concept of o, o*, x, n* orbitals and oir shaeteristics, Hybrid orbitals - sp, sp%
sp’, caleulation of coefficients of A.O.'s used in these hybrid orbitals. :

Introduction to valence bond model of H, comparison of M.O. and V.B. models.

UNIT-1I1
Spectroscopy ,
Introduction: Electromagnetic radiation, spectrum, basic features of different spectrometers,
statement of l‘hc Born-Openheimer approximation, degrees of freedom.
Rl_)m!iuunl bpccfrum: Diatomic molecules, Energy levels of a rigid rotator (semi-classical
pnnglplc':i). selection rules, spectral intensity, using population distribution (Maxwell-Boltzmann
(li:x'_lrll)\llltxxl) determination of bond length, qualitative description of non-rigid rotator, isotope
ellect,
Vibrational Spectrum: Infrared spectrum; Energy levels of simple harmonic oscillator,
sclection rules, pure vibrational spectrum, intensity, determination of force constant and
qualitative relation of force constant and bond energies, effect of anharmonic motion and isotope
on the spectrum, idea of vibrational frequencies of different functional groups.
Rumun Spectrum: Basic principles and applications, concept of polarizability, purc rotational
and pure vibrational Raman Spectra of dintomic molecules, selection rules.
Electronic Spectrum: Concept of Potential Energy curves for bonding and antibonding
moleculnr orbitals, qualitative description of selection rules and Frank Condon principle,
Qualitative description of o, © and n M.O. their energy levels and the respective transitions,

UNIT-IV
Photochemistry , .
[nteraction of radiation with matter, difference bctwccq lhcqnal and photoc.hc.rmcal processes,
Luws of photochemistry: Grothus-Drapper law, Stark -Einstein law, Jablonski diagram depicting
in the exited sate, qualitalive description of fluorescence,
(internal conversion, intersystem crossing), quantum
(simple examples). '

various processes occurring
phosphorescence, non-radiative processes ; A
yield, photosensitized reactions-encrgy transfer pro

Wvsienl Pronerties and Molecular Structure ‘ . ] _ ) _
é)ll;ml[flulqit:i:!:;lt;)c:l;,:]‘]crimlion ~ (Clausius-Mossotll equation), orientation of dipoles in an
‘ ’

[}

‘ : i rromagnetic,
mognelic pmpcnics-pummagncllsm, diamagnetism and fe ag

N ol \}?'
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Selzeas, DE]n_Le Selutions and amgaﬁvebﬁg;ﬁes:

I2zz! 202 non-icea] solutions, memods of expressing concentrations of solutioas, 2ctivity and
>y Soinoeal

'f--i >"=—~=:- .:Sjligamfa properties, Reouls lzw, relztive lowering of vapor pressure,
:‘_::;_;;”'i’::f{i:;iﬁa:o:r‘osfmm‘ lzw of osmoiic pressure and its measurement,
e h:__:* 2culer weight from osmotic pressure. Elevation of boiling point and
Sere=sion 12 ir==nng point Thermodynamic derivation of relztion between molecular weight
zoC szwazon of Doiling peint 2nd depression in freezing point. Experimentz] methods for
detzrmining wvanows colligetive properties. Abnormel moler meass, degree of dissociation and

associziica of solutes.

Bocks Suggested (Theory Course)
| 8 Baciz Inorganic Chemistry F.A. Cozon. G. Wilkinson 2nd P.L. Caus. Wiley.

oncise L':_::gzﬁ: Chemistry, J.D. Les, EI BS
Coocepts of Modsls of Inorgznic Chemistry B. Dovgles. D. McDaniel and J. Alexander,
joha Whley.
Inorgenic Chemisty, D.E Shriver P.W. Atidns 2nd C.H. Langford, Oxford.
Tnoezamic Chemisry, W.W. Porterfield Addison Wesley.
Inorganic Caemisty, A-G. Sharps, ELBS -
oo ymiz (mermiszy, G.L. Micssler 22d D.A. Tarm, Preatice Hall.
Ormanic Chemisty, Mormisoa 22d Boyd, Preatice Hall.
Orzznic Chemisty, LG Wads Ji. Preadcs Hell.
-l of Orgasic Cheinisty, Solomons, Joha Wiley.
E);-.‘ZE—.:::BW Vol 1,11, 11 ;S:I.-‘-ri. Mukherji, S.P. Singh 2nd R.P. Kapoor, Wiley
e -av-w-;:ion-: )
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Tacrar T rd (Now AZS Intemz

& ..q.:-:l P =

- sy, EA. Carey, McGrzw Hill, Inc. -

= reitwicser. Heathcock 2nd Kosover. Macmilan.

—aricnzl Smudent Edition, McGraw Hill.
zin. Tata McGraw H ill
Prentice Hall.

Organic Che

[nroducton o O7F - St

Physiczl Chemisdy. GM. Barrow. [n.c{;.” J

3; .= Programming Wil Appliceton, V.5 -

C;S‘--— " Es'Ja.:d Common Scase R_ Hunt and Snelly,
mpuler: v

-nic Chemistry. S
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