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Each theory course should be covered in 5 periods, each of 60
, ninutes per week, four periods for lecmres and one for tutoriais,
seminars otc, :
y . 2. Each practical course will require & hours of laboratory work per
 ‘week and the coutse will be extended aver two semesters and will
be examined at the end of the year. '

There should not be more than 10 students in a batch of M.Sc.practical
COUrse.
The students taic_ncr Physical Chemistry for M.Sc. Part—ll must opt,

Section -1 {Chemical mathematics § of general Chemistry course
¢y - CH-200.
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_ » 3. The distribution of course for two semesters will be as under :
. Semester - I
. CH-110 :  Physical Chemistry-i
! - CH-130 :  [norganic Chemistry-I
CH-150 rganic Chomistry-I
Semester - 1]

. CH-2i0 :  Physical Chemistry-I

: CH-230 :  Inorganic Chemistry-Il

p CH-250 :  Organic Chemistry-Il

! . © CH-290 :  General Chemistry

| ( Any hwo of the following sections )

1 © Section-] : Analytical Chemistry

Section-Il : Instrumental Methods of Analys:ls
Section-{Il: Chemical Mathematics

Practical Cﬁurses

4 CH-P-1 :  Physical Chemistry Practical

! CH-I-1 @ . Inorganic Chemistry Practical

4 “CH-0O-1 : - Organic Chemistry Practical
2
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CH-110 PHYSICAL CHEMISTRY -1

)

CONTENTS

i, Thermodynamic Properties of Simple Mixtures

2. Statistival Thermodynarnics

3, Dynamic Electrochemistry
4. Radicaclivity
3. Applications of Radioactivity

6. Flements of Radiation {hemistry




. CH-10-PHYSICAL CHENISTRY- L.

g THERMODYNAMIC PROPERTIES OF SIMPLE MIXTURES <.

= | i - | - F
%‘ . _The éhemi;'.al_pétenﬁal of a pure gqbstgﬁc_gi The thermodynamic descripﬁor_n
fymixtures, partial molar quantities. Partial moldr:Yolume, partial moler Gibbs
%rgies The wider significance of the chemical potential, The Gibbs-Dhem equation
Determination of partial molar volume by method of intercepts, the thermodynamics
of mixing, Gibbs free energy of mixing, Other thermodynamic functions of mixing,
Chemical potentials of liquids, Ideal solutions, Ideal dilute solutions, properties of
solutions, Liquid mixures, Colligative properties, Common features of colligative
roperties, Elevation of boiling point, Deprassion of freezing pointsolubility,
Jsmasis and osmotic pressure.

Ref -1 Pages: 132,163 to 182. | 81

2. STATISTICAL THERMODYNAMICS -«
Thermodynamic probability of a system of distinguishable and indistinguish-
able particles,stirling's approximation, Boltzman distribution law, Partition funcﬁu:'t.
Energy and heat capacity in terms of partition function, Entropy and probability,
Entropy in terms of partition function, Separation of partition functions, translational
partition function, translational energy heat capacity and entropy for monoatomic gases,
% Sackur-Tetrade equation, Rotational partition function, Rotational energy, heat
s cﬁpacity and entropy, vibrational partition' function, vibrational energy heat capacity
~ . and entropy, Electronic partition function,statistical calculation of equlibrium constant.

| : 7y (8]
- Refi- 2 ' Pages 751771, | Y
Ref- 3 : Pages 183-185186-191,1 93-196,
| | 100-105,109-111 & 113-116.

" AN i —

3] DYNAMIC ELECTROCHEMISTRY :- | oy

; inh'oductiom pmcés&es at electrodes, Electri;al dcublr_: layer, rate of tj}lalzge
transfer, rate laws, activation Gibbs energy, Butler-Volmer equsftmr}, Overpot:zlh : c‘:; |
and high overpotential limits, Polarization, Concentration polarization, kE;lnm < ?’Twer
processes, Electrolysis, Characteristics of working cells, Potentials of working cells,
output of working cells, corrosion, Rate and inhibition of corrosion.

Ref~ 1 : Pages 877-887 & 39@395__{1} . 027



, and probability, Entropy in terms of partition function, Separation of partiticsf .

functions, translational partition function, translational eneragy heat caracity and
entropy for monocatomir gases, Sackur-Tetrode aqiration, Rolationa) rarhinmn
function, Rotational energy, heat.capacity and entropy. vibrational parhoon

function, vibrational energirdigat gmpaeity and entropy, Electronic partitiofi~ "

-

e
o

function,statistical calculation of equlibrium constant,

Ref:- 2 :  Pages 751-771. [8]
Refi- 3 ;. Pages 183-185,186-191,193-199,
100-105,109-111 & 113-116.

3] DYNAMIC ELECTROCHEMIBTRY :-

Introduction, processes el electrodes, Electrical double layer, rate of
charge transfer. rate laws, activation Gibbs energy, Butler-Volmer equation,
Overpotential,low and high overpotentiol Limits, Polarization, Concentration
polarization, Hlectrochemical processes, Electrolysis, Characteristics of working
cells,Potentials of working cells, Power output of working cells, corrosion, Rate
and inhibition of corrosion,

L
Ref- 1 : Pages B77-887 % 390-805. [8]
1] RADICACTIVITY -

Parent-daughter decay-growth relationships .- The daughter nucleus
stable, General expression for the aclivity of daughter nuclide, Parent shorter
lived that daughter, Parent and daughter of nearly the same half life, Parent
longer lived than daughter, Secular and transient equilibrium, Branching
decay, Alpha decay :Alpha active nuclides, Range, lonizing power and energy
spectrum of alpha particles, Geiger-Nuttals law. Theory of alpha decay, Beta
decay : Three types of beta decays, Absorphon and range of beta energetics of
beta decay, Problems of beta deray, Nuclear deexcitation, Gamma transition,
leanetric transition. Internal conversion, Effects of vacancy filling : Radiation
emission and electron emission.

Ref:-4 Pages 126-158, 167, 174-179. [10]
5] APPLICATIONS OF RADICACTIVITY

Probing by isctopes, Typical reactions involved in the preparation of
radioisptopes, The Szilard-Chelmer's resction, Radiochemical principles in the
use of fracers, Application in Physico-chemical research : Solubility of Sparingly
soluble substance and surfeire azea ~f nowsr ar nrecipitate, Analytical appli-
cation : Isotope dilution analysis, Neutron activation analysis.

Ref:-4 :Pages 358-359, 363368, 371-373, 381-383, 301380 {8}
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...I"T ”Bresﬁtrahlung, Interaction of gamma raJmhnn wzlﬂl ‘111atter Ph:::toelecmc effect,
onptc}p scattering, pair producton, Unils of measuring radiaiion absorptlon Ab
sorpﬁcn in water, Radiation j dusn‘.r*etw Units of radiation SNETEY, Chemical dommetry,
Conversion of measured dose values, Radiolysis of water : Ionic and free radical prod-
s, Hydj'ated electron, Molecular -products, Chain reactiori%ﬁalg‘ﬂbuﬁon of prp of
water. - T .

Ref:- 4 Pages: 427-407. i6]

REFERENCES

1. Physical Chemistry
' By P.W.Atkins, Oxford University Press, 6th Fdition.

2. - Principies of Fhysical Chemistry,
- By S5.H Maron and CF.Prutton 4th dec-n.
"t Thermodynamics for Chemists.
: B}r S.Glasstone D Van Nostrand co-Inc.
4 antizls of Nuclear f"hpm,st"‘;
New Age Internationa! Publisher Ltd. Wﬂl{:f-anem L..td
4th Edition. -
By H.J. Arnikar. )
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L7130 INORGRNIC CremisTRy-7.

CON {eN s
1. Wave Mechanics

&

2. 'The Particle in one Dimensional box, the particie in three Dimensional box, De

generary.

S|

The Hydrogen Atem
4, Quantum States
5. Molecular Orbital Theory
6. A] Valence Bond Theory
B] Multiple Bonding in Polyatomic Molecules, Multicentre Bonding, Macro
molecules and Metals.
7. The structure and energetics of inorganic solids

8. Complex formation

9. Ehysical properties of molecules
CH-130 : INORGANIC CHEMISTRY-]

1. Wave Mechanics : Matter waves,Uncertainty principle, wave nature of
electron. interpretation of wave function, normalized and orthogonal wave
functions, wave equation and principle of superposition.

Ret.: i, Pages26t038, Rel:-3, Pagesd2tads5 [4]

2. The particle in one dimensional box, the particle in three dimensional box,
Jdegeneracy. '
Ret.:- 1, Pages 3816 45, Ref:-3, Pagesd6to 52 [3]

=

The hydrogen atom : Transformation of co-ordinates, separation of variables, the
phi equation, the theta equation, the radial equation, spherical harmonics.

{ Mathematica!l solutions of equations are not expected },

Ref.:- 1, Pages 45 t6 53, Ref:-3, Pages52t0 38  {3]

4. Quanbtum states, electron spin, energy states of the hydrogen atom, the self
consistent method, wave functions of the hydrogen atom,radial distribution curves,
angular dependence of the wave funchon
Ref:-1, Pages 34 to 64, Ref:-3, Pages54to 59 4]
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Mulemlarnrb:ta] H.‘*cm ' r:.f ,,m:,' s .mslecu | cs lile
e Ref 2 2, Pages 95 tg 147r {m%

:

¢, BeH, CO, NH,, CH, B,

.,1-_'. . ”1,_{

L R :';.-1-”'

* __dmtomm ﬁ%lamﬁs‘, : polyatmmc molecmeg
‘ﬂ Mhh*ﬂié ’c:ondmg m’pol}?a.ﬂnuc moiemlef; muitlcentre bcmdmg, - e

E ) tuat:'m; r:t‘ﬁr-“lfh,ﬂ art i ;mr«talﬂ L o L

"-T T'Igetshucturp aqmi @“zergeu{,‘s* Gf mﬁrganic ‘So]idh - Intmduc‘nun, close pa(.kmq of
- SPUETes, sh'm:tu*iﬁ o viic &Uhd‘j, ionic rad:u, Tadlus ratu:- rules, Borr Habeér cycle, _
Jagpuc*mnns of Jat{ibe energies, ‘metals. " o S
m—-r >3 Pags-s’fi 35 fb m,,,"' Ref.:- 4, Pagee 32 to 71 - 8] o '

3 111!.:-1'gﬂ 0 C Hprmstr m ﬂquemtﬂ mmi‘ﬂ romp]ex fr:mmhmn formation rnnstants

Lof Fokiplexes; fﬂt’:ﬂrb ﬂffm,tmg 1hra E:labﬂlh.’ Df rompi&xas containing mﬂy

._ l_imnnﬂdertiate ’ilg'md.:., rain:n: pro-"'r,sses, the: 'Stablhzatmn of oxidation states,

o __:patenaaf diagrdlm panu n*ﬂdat;on stdte dmurams and fac.tors deternmnng the _

# ngmtude of ‘redn? pote‘t'tha,ls ) L . :
Refic 4 Pages i1 ?’a 19700}

3 _ 9, -.Sor“ue ph}falc‘:a] prﬁpsri::q:-a. uf mme{,tﬂeb, the shapes of mo]e(*u}es and iohs of
_‘flon—irai*tslhan e]en‘ftm bs) s*;rn‘m‘-et‘jr, hﬂ-nd Pl‘tE‘I'gIP'-‘-, fi::-rce ronstants hond ]engths
h)ﬁd pﬁhnhps aml l:levrou?gahmty

L .,,Ref 3, Pagc-s 115& 13% Ref 4 Pagc-a ‘EJGta"IOl el
. .;' : R‘ﬁ?f }:REr.iL ﬁs n T e e
:'*?; - "_ht-ur@hcal murbdfiﬁr_ Lhemtry (secc}nd oﬁlhc-n}, By Da}r C -
l 'E_hncf SElbm Athhaic-ri msi.-‘west pres.-b Put, Lid New Deihl
'|'T_' :'.3_ "EI&&'DI anfi Chenucal Bﬂndmg {1 96-1} By H B L:era}r
I’fw* W ?:‘g uen}am,m, Ne‘é«? “fc_:?L" .
{ :.llncrrgam-: thplmsm ":'i?mf"f'ii:’ﬁ&harpp, ELFFs md Long,man gmup Ltd
] :wfnr‘;pm_ Asmzats f::t Innrg-r;mc. Lnenustr}f By H] EmEleus and AG, Shﬁrpe,
l* fUI‘m’erﬁa:E bnm: st{ll aNe’fv D(}]m’ 2 el A L
o : :C::-ﬂmse Inmrgalw {Lher’ual.ry {Fuurth Fd1t1n1{] Bv j (9} Lee, ELBS w1th
SR ';-f“hampman and ]:ﬁall - . A
, A.N?w Conmse In%rmmc Cht’..l'ﬂl_: *'y (Thlrd Edmi}n‘,l, E
: L “B}f I"D Lep I:L'BS* '\fl'tr- Nostrand Remhcrld {UK) |
f,; Instm_tnenlal Myu%aq nfuuenwal Analysis By Chatival Anatid
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Ch-i50 4 OARPMIC cHEMSTRY—T
LAl 5 T

CONTENTS

Alphatic Nucleophilic Substitution,

!"'J

Al Aromatic Electrophilic Substitution.
B] Nucieophilic Armcatic Substbution.
Electrophilic Additions to Unsaturated Carkon.

4. Elimination Reactions.

CHA150 0 ORGANIC CHEMISTRY-]

| W,
Aliphatic Nucleophilic Substitution {12}

Mrchanismri- The SN2 mechanism, The SNI mechanism, mixed SN1 and SN2
mechanism. the neighboring - group mechanism and the SNi mechanism. Nucleophilic
substitudon al an allylic carbon. Allylic rearrangements,

Reactivity ;- The effect of substrate structure, the effect of the attacking nucieophile,
the effect of the leaving group, the effect of the reaction medicum.

Reference i:- Pages 255 to 262: 263 to 272; 286 to 289 & 298-320.
Keterence 2:- Relevent Pages.
Reference 11:- Relavent Pages.

(o

2, A} Aromatic Electrophilic substitution {14]

a} Mechanisms:- The arenium mechanisin, the SE 1 mechanism, Orientation and
reactivity, the ortho/para ratio, Ipso attack. Crientation in benzene rings with more
thar one substitutent.  Orientation in other ring systems.

h] Niration, halogenation, suifonation,diaronium coupling, ipse substitution,

Friedel-Craft alkylation, friedel-Craft acylation. Other tmethods of aryl-carbon bond
formation.

heference 1:- Pages 447 o 462,

Reference 2:- Pages 616 to 631 and &38 to 660,

Heference 11:- Relavent Pages.
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*m:e - Pages ﬁu to ﬁ‘f’l s : - | )

j.~_-

EFFe.cts :-:md .ﬂmcuv]tv Dir{-*cu on and Sf{"I'E'D-thEITLl‘itI"f of addltmn Addition to alkenes |
vl alkynes : Halogenation, hydrohalogenation, h}rdmtmn, hydroboration,
E.Pb}f'ld"ifl’(‘)l‘l—-}‘t}rdl-’.‘j‘t}flm.lﬂl't,i‘ﬂﬂ}eru-‘ addition, hydragen -ation,ozonolysis, addition of
alh s and dikanes, allemm a:nd *ﬂkvnea as’ p@tmchpnucal raw materiais. '
QH Eft‘-‘ﬂi“i—“ 2 Pages 517 in

q-;._':'-'zanmin‘ation Réas.ﬁc-i'la-n S [10]

"Ihe rrr*actmn mech tmsum The ]: Inechdmsm, the E, mechanism, the E 1 CB

f,.. mechamsm. med‘tamstm variables; F versus B Ellmmahon versus substitution. The

_diréction of mr*anahom S ererachenustrv antl elnunahcr, f;t zrec-electronic factors,
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o f"‘rcrami::* C'hemtty Fifth edition b}r Stanley . P.mP '

. _:-'.AESﬂrrhun Spectroswp} Ty Y.R.Sharow, |

. Speclroscopy of Orjanic Gompounds. Second Emfmn by P.5.Kalsi.

: New Age mternatldnai Publishérs J.td. Wiley Eastern Lid.
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:*-Mudem synthetic réagénts. by H.O.House”
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;i Princdples of Organde S}"I'lthf"ll‘& h}f R.Q.C. '\Tm*man and 1.0. Coxnrl

Thlrd edxtmn, ELBS o : :

0. "viole; wlar orbital qi,f'mmetr}r and c-fgcmh IEaCtlﬂi‘l 111ed1amsm by T, Flemlruhg
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CH-2I0 : p.mﬁ:pcﬁb CHEMISTEY - -

CONTENTS .
P Microwave Spectroscopy
2. Infrared Spectroscopy
7 Raman SpectToscopy
4. Flectronic Spectroscopy of Molacules
~. The Rates of Reactions
The Kinetice of Complex Keachons.
4 Molecular Reaction Dynarmiics
2, Fast Reuctions

CH-210; PHYSICAL CHEMISTRY -il

il MICROWAVE SPECTROSCOPY -

The intensity of spectral lines, the rotation of molecules, the rigid diatomic
~clecules, inlensities of spectral lines, effect of isotopic substitution, Non-rigid rotator,
spectrum of non-rigid rotator, polyatomic moleciles;linear molecules, symmetric top
~aleciles, ' {6]

k- 1 Chapter 2 Pages 31-30.

1} INFRARED SPECTROSCOPY: ~

Vibrating diatomic molecuales, simple harmonic oscilator, anharmonic
oscillator, Diatomic vibrating rotator, vibration rotation spectrum of CO,, Breakdown
of Bron-Oppen-heinmey approximation, vibrations of polyatomic meleculﬁeﬁ,
Fundamental vibrations and their symmetry,overtone and combination frequendies,
the influence of rotation on spectra of pelyatomic linear and symumetric top molecules,

influence of nuciear spin.

Reference - 1 Chapter 3 PPages : 35 t0 82. 71

b e el I b e vhirr— . ﬂ.



Quantum and dassi‘tﬁl t}wennﬂs of RH“!"‘T'!. efteLt Pure rotatmnal Raman Spe?—_
mea, mmemi@: bvn'n 1elr1c, lﬁp mulecules, hpherical topmolecules wbrauondi

At ﬂﬁi‘f:u‘t 511@&1' Rm’ﬁ:{unai l'me sh‘ueturp, ::I:rm,ture delc—*rm.umtmn from Rarnan and
g mFr‘:a et 8 pec troscop? ' |

"i-..-"{'_jgﬁg: j Cha ptr—*r _4 Pageﬁ 199-116 110-12" '[5] _
| é’; }'LI«CTRO\HC bPFC”IT{OE:""CPY DP MOL}:{:‘ LrE: b

| ]:},ELlTQHl%‘T-I‘ ec ira of dlb!ﬂlt’.‘ nmle't:ules
_ __':Hc‘-m-uppﬁruiélr&er at:pmxlmahﬂn, vibrational Loarbe_ struchure, Tntenmty of vibra-
SR 41" .ﬂir electronic "}*@c:‘rﬂi Franck-c cmdcn “armmple, D;s..-,omatmn energy and dissocia,
: _-__: Lign pmdut‘ts Rolahﬁha] tmp sifuctm of electronic-vibration h_nblhDi'\S ‘the Fortrat
j{hagram, prcdlsmm tmn.

C.h;!:ater o Pugoe lu2+1 v :r

} T{—IE RATE OF REAC"[IONS .

.y :'_ Rate laws and rale mnuhmts rear:hons appmad‘lmg equzltbrmm, :.onsecu—

: 'usm. Ummnlecular reamcmq ”"he umdemanﬂ Hmshclwood mechamsm, The activa-
“dion fnergy of a mmpo*;ue reaction, '

- 'Reférence- . - T63765,771-773,778.785. -

Lo RLferenLe = 3 . ’?1 ;8,314”32‘:‘ 3'?9 41:: o 419 [6]
i gsj TI—IE KINETICS DF COMPLEJ{ REA(:HUNS )
E, S ham reaciumﬂ, f'he -#rur:.mru, of chain reacﬁons, the classification of reac--
TR mw;, vaiﬂsmn '“hﬁhj-:‘heruc al reac.tlons qudnmm yield photochemical rate faws,
_ _' ﬁi-ﬁiﬂqﬂnﬂtmahcn, qu-?nrhmg poiympr-atmn , chain and stepwise polymersation,
', ’ ra t¢ la‘w* -;Jf sthwﬁmpGl} rriersabion. : :

' '-"'a"."?iéef?f#ﬂh%e =20 _;??3;.—8%--- B N |- B R

N
B

SRS & _'M_QLECULAR REACTION DYNAMICS -

i‘
'|

: ‘eacnve enf, ounterﬁj LO]LSIDII tnemy,lefusmn LOI’[h'DH'Pd rea-;:hﬁns The ma-
©erial 'bahma od Pquﬂlpn, Actwabed kﬂﬂlplex thenry The reaction co-ordinate and tran-
+sition state, Eyring eqaatmn therrnodyna mic abpecta The d fnamn::, of molemla; cot

151..,11 IE&‘“t’ivE“ (Dﬂismﬂf; .
' LS . ..5:‘_2 i'_.'-- '_-- . . . . .u ) - .. -.'.";_._':-
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Reactions betwesn ions, Influence of solvent and pressure on rates in solu
tion, single phase activated complex, linear free energy rela tionships, Hammett equa
Lo, Tafi equation,

Reference ;- 2 Pages #19-833, 834.837, i8]
Reterence - 3 Pages 210-214, 217222, 231-234 & 246-231,

81 FAST REACTIONS
Flash photolysis, Flow techaiques, relixation methods.

Reference - 2 Pages 763, 773775, _ i4]
Reference - 3 Pages 21-28.

REFERENCES

1. Fundamentals of Molecular Spectroscopy.
By G.N.Banwell and EM.McCash.
Tata Mac-Graw Hill Publishing Ce.Ltd.,[4™ Edition]

b

Physical Chemistry
by [.W. Atkins,
Oxnfard Universily Press, 6" Edition]

"k

Chemical Kinetics,
By K | Laidier
TMH [2™ Fdition|
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.+ 2. Fléctronic Spectrd -

«

Futures of Solids
Electronic Specia s

JPhysical Methods of Iorganic Chenustry. .

P .

2
2.
' ..; Reactions in ﬁoﬁ-Aéﬂ&ﬂus '.Soivenh?._ .

‘Thermodynamic: aspects uf Transition Metal Chemisiry.

6. d-Biock Tramsition Elements.

INGORGANIC CHEMISTRY-TLCH-230 - ‘

1. Features of solids :- Band theory of solids, defects inherent in the thermodynamics

ol the solid state, specific defect structures, stoichiometric defects, non-stoichiometzic

.d:eféq;ts;senﬁmnductdis and transistors, rectifiers, rhotovettaic cells, microminatiurized

semiconductor devices,in tegrated circitits,

Ref.:- 4, Pages 7510 89,  Ref.:-5, Pages 58 to &8.
: : o [8]

Vector model of dtom and Spectroscopic terms, energy levels in an atom, coupling
of orbital anguiar moments, spin-orhit coupling, determination of ground state terms
for closed sub-shell. . L - o
D’é:-?iliratian of terms for P2 ated d2 c-::ﬁi’ig-;.lration, hole formulation, claculation of mumber
of miCrostates. - ]

Refi-2, Pages 2t027,  Ref.:- 5, Pagos 938 1o 950,
- . ; - . (4]

3 *thsicai method of inorganic éh’emistry X ray diffraction methods.Laue
- photographic method, Bragy X ray spectrometer method, Rolating crystal method

powder crystal method, polymer characterisation; particie size determination, .

-applications of diffrac Hon method to complexes.

- Ref.:- 7, Pages 309 to 820,

4]

4. Reactions in non-aqueous sclvents : ,

Anhydrous sulphuric écid, other protonic selvents, aprotic solvent systems, the halogens,

-

interhalogen compdunds, bther covalent hydrides, oxy-halides, dinitrogen

tetroxidesulphur dioxide.

Refi-4 Pages150t0 168, - - . [g
— },/ . :
7
L gt



5. Thumadynamm n!pects of trangition tlitt?} themibstry: Crystal feld stabilizatinn

T R L

- - et - St B e e o SR
—— - . . _p....pn.—..-\-.-. e rt——

energres of the octahedral and tetrahedral complexes, oxidation states in aqueops me-
dia, ionization energies.
Refi- 3, Pages 490 to 502, Ref.:- 4, Pdgt—'q 505 to 329 [8}

a  d-Dlock transition clements :

Lieneral properties, scandium group, titanium group vanadium group, chromium
HrOap, Menganese group, iron cobalt and nickel group, horizonlal comparision in the
wop. cobgitnickel group,copper group, zine group.

- o, Pages 294 to 393, 6]

LEFILRENTES:-
Thoeoreheal inorganic chemistry (second edition), By Day and Selvin,
Affiliated east-west press Pvt.Ltd.New Delhi.
2. Electrons and Chemical Bonding (1964), By FL.B.Gray,
WA Renjamin, New York.
(norganic Chemistry . By A.G.Sharpe, ELBES and Longman group Ltd. -
4. Modem Aspects of Inorganic Chemistry, By H.].Emeleus and A.G.Sharpe,
Universai book stall, New Delhi-2.
Concise inorganic Chemistry (Feurth Edition), By J.D. Lee, ELES with
Champman and Hall.
n. A New Concise Inorganic Chemistry (Third Fdition), By 1.D.Lee
ELBS Van Nostrand Reinhold (UK}
instrumental Methods of Chemical Analysis by Chatwal Anand
{ Ist Edition), Pages 309-320,

1
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1. IRf:arrangements.
2. | Rea-lzgents used in Crganic Synthesis
3. Sterecchemistry
4. Spectroscopic Methods. |
3. Introduction to Pericyé_li-: Reactions.
i
| CFH-25GI: ORGANIC CHEMISTRY-NI
<
1. Rearﬁ_mgements_:- : | ' | . - [101
'. Wag'nét;-MEErﬁeiﬁ Pinacol, Wolff, Arndt-Eistert, Hofmaﬁn Curtius,

Schouidi,lossen, Beckmann' Baeyer-vﬂhger Farorskji,: Benzillic acid, Stevens, Wittig,
Cla&s@n Mﬂspnhmm@-r and Stgmatrnpzc Tearrangements.

Referen(:EZ:- Pages 973 t0 994 and 997 to 1003,
. 2. Reagents uﬁed in orgaﬁic: synthesis [10]

CrO, Na(r O PL{OAC), per acids periadic acid, Se(2, NBS, Os0O,, O, active

T

L'{[nDiZ oppenaur oxidation. NaBH4, LiAlHd, B2H6, NH2-NH2/KOH, Na- hq NHS3,
Zn-Hg/H20/HCH, DDC. DDQ, Pyridium chiorocromate, LAD, Lithium dimethyl

I"  cuprate, phase transfer catalyst.

Reference 8 :- Relavent pages.
Reference 9 - Relavent pages.

3. Gtereochemiskry - o 8]
" The actual shape of six-membered rings and its reaction to properties and rearhwty.

Reference 6 - Pages 204 to 246.
Reference 7 i- Relavent pages.

T T YR Tyt




m Spectroscopic methods - o
“S ULV.r- Conjugated dienes, conjugated encriesiAIIAGE

rules and related pmblems. e R

LR.:- Theory of molecuiar vibration. Prmmplea of LK. rrequency and fa::turs
affecting LR, frequency. -
N.M.R.:- Basic principles of NMR spectroscopy and problems.

Problems on U.V., LR. and N.ALK,

Reference = 2,34 and 3 relevent pages.

Infroduction to pericyclic reactions :- i9] | |
F.M.O. of ethylene, 1.3 butadiene, 1,5,5 hexatriene and study of their symmetry
wlements,

elerorer 10 - Reievent pages.
Feforer ok -

e

.

w3

Sadlvence Orpanic Chemistry. Third edition by Jerty March.

i Wiley and Scns.

Chpanie Chemistry. Fifth editfon by Stanley H.Pine,

Sbsorphon Spectroscopy. by Y.RSharma,

specaoscopy of Organic Compounds, Second edition. b]r P.S.Kalsi.
st et Inlernational Poblishers Ttd.

Woau o Trstern Ltd,

s vcacopie ideniificntion of organic compounds. Fifth  editicn.

By oA Silverstein, G.CBassler, and TCMorrill. John Wilev & 50115
eicchemistry of carhon coommende by T Flje]

T Metieaw - Hill Lid. _

bleorohimmstry of organic compounds. Second edition, by D.Nasipuri.
Wio- o ascum Lid,

Liowem somthetic reagents. by H.O.House

e rptes of Orgenic Synthesis | by RO.C Norman and }.O-Coxnn.
Tioin? Cdidos ELB5.

Moleonlar orbital symmetry and otganic reaction mechamsm b}r i. Flermnmg

O i € emnistry. Sixth edition.

v L TMorrison and R.N.Boyd, -
Fouvice-Hall of India PA Lt New Delhi
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T SECTIONHI
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] - _ - | | -

1- 1] Polarography

- 775 2] Photoacoustic Spectroscopy

I| 3] Radivactivity as Analytical Tools

1 SECTION-TII
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R 1] Differentinl Calculus

1 2]. Integral Calculus

| -3} Differential Equations
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| | - 5} Grpaluc*al Methods ir I‘hj,rmcal Chexmstry
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SECTION-I

ANALYTICAL CHEMISTRY

1]  Statistics : Intreduction to Chemometrics

Recapitulation : Classification of errors, Accuracy, Precision, how to reduce
systematic ervors, Significant fHgures.

Topics . Mean and standard deviation, distribution of randem errors,
Reliability of errors, confidence intervals, comparison of results, paired t-test the number
of rephicate determination,correlation and regressicn, linear regression, errors in slope
and intercept, Errors in the estimate of concentration,

“hemometric and experimental design, factorial design.
mef.- 2 Chapter 4 Pages 117 to 137 & 146 to 149, [12]

2. Chromatographic Methods :-

A] Gas Chromatography - Principles, Gas Chromatographic column, Gas
Chromatography detectors,column eff wiency in Gas Chromatography, some
practical aspects in Gas Chromatoaranhy,

Ket.- I Chap.16 FPages 461 to 468,
Ref.-  2.Chap.9 Pages 289 to 307,

Bl High Performance Liguid Chromatography:-
"~ Principles, equipment for HPLC, choice of column materials for HPLC .
Ref. - 1 Chap.17 Peges 537 to 547

Ref-  2.Chap.8 Relavent Pages,

Cl Electrophoresis :-
The theory of electrophoresis, Instrumentation for capillary electrophoresis, capil-
taties, applied field, detectors, applications.

Ref.- 2 Pages 246 to 249, 9]

3. Pollution Analysis ;-

A] Air Analysis:- Air sample collection and analysis of the air sample,
B] Water Analysis - Sampling of water. Analysis of water sample,
Ref.1-  Pages 629 (0 636 [3]

—19 —



2. Photoacoustic Spectroscopy (PAS)

. 4 ':"'maiyhcal Qhemshy

1] Pﬂlarog'raph}r - Basic principles,polarization of electrode, cutrent-voltage

S

L

.Q’;F’* richf: L —

By G.D.Christian, }Grm Nﬂey & Sons, inc.

{1 uul"th Eldtlﬁrl;

Vogel's Text Book of Quantitative’ L}*emlcai analysis
- By . Mendham, R C Denney ,J D Barnes,
M J K Thomas [ Pearson Fducation, Asia | .

- { Sixth Edition ) ELBS

©opd

SECTION-II
INSTRUMENTAL METHODS OF. ANALYSIS

o

relationship, dropping mercury electrode and its characteristics, direct current o

'-'."-'Polarographv, residual, migration, diffusion of kinetic current, likovic equation, Half

Wave potential and its derivation, maximuam stippressor, Oxygen interference, Manual

* non recording, polarograph ancillary equipment for cells, application of polarographic

analysis in quanhmhve.eahmahnn, chronopotentiometry.

A*nper..:-m&ﬂ“nc Titration :- Prmc:pie,equ‘mn]‘* tsachmques, apphcahons, mtatmg

Platinum electrode, Biamperometric Giration.

Ref1- Chap3, Ref-2 Chap13, | Ref.3.- Chap.15,

" Ref4- Chap.23,
- Ref.5- Chap.19, (Relavent Pages} - [14]

O

Itroduction, PAS Spectrometer, applications. _
Ref.6-  Pages 717 to 220, o . 161

Radioactivity as hnalyticél Tools - Scintillation counter, pulse height analyzer,
counting errors. '

Ref.7- Chapter 8 Relavent Pages
Ref.8- Chapter 9 Relavent Pages I G

REFERENCES :-.

1. Instrumental methods of aﬁalyﬂis by Willard, Dean, Merrit, Settle CBS

Publication Delhi.(6* Edition}

2. Vogel*f; Text Book of Quantitative chemical analysis

. By’ }. Mendham, R C Denney ,J D Bames,
M j K Thomas [ Pearson qucatmn,ﬁsm ]
{ 51\(111 Edltu:m ) ELBS

e Wi e : L — et Tm=— . = o =
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3. Tornmental wmethe! 2§ Cle z::,a:_;d.,ﬁﬂ&%;g-&s
By G.W.Ewing McGraw -Hill
international Edition (5* Edition)
4. Intreduction to Instrumental Analysis
By Brawn, International Ediion McGraw-Hill
Instrumental method of chemical Analysis
By B.K.Sharma, Goel Publication, Meerut.
5. Principle of Chemical Analysis
By 1).A.Skoog, Saunders College Publishing,
Essentiais of Nuclear Chernistry
By H.].Amikar (4™ Bdition) Wiley Eastern.
3. Instrumental method of Chemical Analysis
» By Wilkard, Dean, Merrit, Setile
CBS Publicaidon Defhi.{4™ Edition }

h
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SECTION-III
CHEMICAL MATHEMATICS

1] Differental Caloulus -

Derrivative and its Physical simificarae, basic rules of differentiation (with-
out derivation}, maxima and minima and their applications in Chemistry, differentia-
tion of trigonometric functions, partial differentation.

Rof 1:-  Chapter :- VILVIILDBOXXTH & XVIL |6}
T2 Integral Calculus :-

Basic rules of integration { without derivation),integration between limits, inte-
gration ot trigonometric functions, integration by algebraic simplification by substitu-
tion, by parts, by partial fractions, geometrical applications of integral calcutus,

Pef. 1 Chapter - XLXIILXIV,& XVE [6]
3. Differential Equations :-

Simple differential equations in physical chemistry, separable variables, ho-

mogeneous differentia] equations, exact and in exact differential equations, linear dif-

ferential equations,

Ret.l:.  Chapter:-  XVIIL j4]



4, FErrors - _
Permutaton and combinations, errors,

Ref.l:-  Chapter:- XX, '[z.ll |
5. Graphical Methods in IPh rsical Chermstr}r

Method of averages and least squares. . | o e l
Ref.1:- Chap.ter-)(}ﬂ. | __— 2y

6. Problems Preparation of Physical Chemistry,

By F.Daniels, Mo-Graw Hill Book Colne. 4] S i
o REFFRENCES |
f
1. Mathematical Preparation of Physical Chemistry _ o
By Daniels, Mc-Graw, Hill Book Conc. S g
CH-P-1: PHYSICAL CHEMISTRY PRACTICALS o L F
1. CONDUCTOMETRY . '
i] Hydrolysis of aniline hydrochlotide/sodium acetate, S
ii] Kinetics of the saponificatior of ethyl acetate. : ' o
iii] Titration of mixtureof HCl and acetic acid. - S »f
~ iv] Determination of solubility of bariumn sulphate/Silver 3
tt benzoaie, at different temperatures and determination of thermcdynanuc _
propetties AG, A H and A S _ - i
2. POTENTICMETRY | = )

i] Estimation of halides in a binary mixture,

ii] Stability constant of a complex ion [Ag(8,0),1° !{

iiil pKa of a weak monobasic acd- monochlro acetic acid -

iv] Determination of mean activity coefficient of HCI ai different mnoentratmn a

using chemical cell, Hg/Hgcl,(s) Kcl{satd) AA HCL HQ G,/ P
" v] Differential Htration. ' . : ' _

3. pHmetry’ : ﬁ
i] Titraton of Ph{)sphorm_ ac1d sﬂluhon agams* aikali arid £o determne th;n—.

inpization consiants of the avg

ii} Determination ot _ ett constant of gwen subshmted benzm: ac id

e aer, To- L oA
ii] D_etemnq

-

gsp&"nmtbe g:ve*& h“ﬂtﬂ\' Co, inw .
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COLORIMETRY

i] pKa vahie of an acid base indicator.

il Copper ion IT +Fe ([1) EDTA Htration.

iii] Analysis of a mixture of Co™ and N /Cr. u
iv] Bromination of acetone spectrophotometenzally.

CHEMIC AL KINETICS

Kinetics of decomposition of diacetone alcohol by dialatometry.

Determination of order of reaction by fractiondl change method.

Verification of Bornsted primary salt effect.

Investigation of the suto catalytic reaction between potassium permangnate and
oxalic acid.

Kinetics of benzene diazonium chloride at bwo different temperature and
determination of energy of activation.

Investigation of the kinetics of acetal using dialatometry.

NON INSTRUMENTAL

Transport number of H* and Cl 1ong by moving boundary method.
Determination of phase din gram of water-foulune-acenc acid system.

POLARGGRAPHY

Determination of half wave potential and unknown concentratiosn of
Cd? / Zn™ ions,

RADIOACTIVITY

Determination of Emax of beta radiation and absorption coefficient in aluminiurn.

NOTE:- Bach student should complete minimum of 18 experiment with atleast .
experiment from each technigue.

REFERENCES :-

Instrumental methods of analysis by Willard, Dean, Merrit, Cetile CBS
Publication Delii. (6™ Edition}
Vogel's Text Book of Quantitalive chemical analysis
By }. Mendham, R C Denney ] D Barnes,
M ] K Thomas { Pearsen Educaiion, Asia |
( Sixth Editionr ) ELBS
[nsteumental method of chemical Analysis
By G.W.Ewing McGraw -Hili
International Edition (3% Edition}

stroduction to Instrumental Analysis .
B‘j 3y oo 5 Ti_w'rf:'r'rn,{—é ch;l_j g,f_;h €Yy nn'r_’, G;-;rj L H i ” -

[
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3. _ Instrumental method of chemjcal Analysis .. '
. ByRB K.Sharma, Goel Publication, Meeru | *
6. Principle of Chemical Analysis ~ : I

By £3.A.8koog, Saunders College Publishiﬂg,
7. Essentials of Nuclear Chemistry
By H.J.Armikar {4% Edition) Wiley Eastern.
In:;trun‘:ei.ﬁtdl method of Chemical Analysis _
. o By Willard, Dean, Merrit, Settle | : |
| . CBS Publication Delhi (4% Edition ) |

o

CHAH: INORGANIC CHEMISTRY PARTICALS

™ 1.0Ore analysis - Pyrolusite ore {Mn and 5i), Haernatite ore

L.
;_L . { Feg pmd g calie P} [
' 2. Alloy analysis - Solder alloy { Sn and Pb), Brass ( Cu and Zn}, ]
 Steel { Pe and Ni) )
I, 3. Svnmesﬁ and estimation of
) _ : 1]C'lu*mmum in cis - trang potassium dinguo dioxalate chromate In - .
> ~_ ii] Cobalt in chloropentammino coablt (I} Chloride, - | :
i) Aluminium in potassium trioxalate aluminate.
= iv] nickel i tris ethylene diammine Ni(Tl} thicsulphate.
4. Determination of pﬂrsﬂbnmuq from the fertiliser. | _ .
- 5. Fstimation of calcium from a drug sampie. 7
& Fsiimation of each of the constiments of binary mixiure { Co” *and Ni™})

Siruitanenus deterniination of Cr*® and Mn*” spectrephotometrically.
Effect of impurity ions addition on the' Beer's law system such as Ni™ on

Co-R-nitroso satt. .
8. Determination of latiice energy of binary salts by heat of dissolution system

such as CaCl, NiCl, CuL,MnCl, CoCl,

L L“‘":-H_W-
U |

Ref..-  Vogels Text Book of Quantitative Chemical Analysis.
CH-O-1:  ORGANIC CHEMISTRY PRACTICALS ¥

1 Techmqup& ‘
] = Distillation,

i ii} Stearn distiliation.
{ it} Column Croma tc;araphy
i v} TLC .
it | o o
2. Derivatives of functional groups.
Functonal group Derivative
i] -CO0H Amide, Anilide
| : iyl == ’ . C)nmt'- Scmicarbazone
J _fh‘_"ﬂl’f | ' v(j Cmcjm:dmo aciad Bemzﬁa] . o




3. Single stage preparation ( any eight)

i]  Anthranalic acid to O-iodo benzoic acid.

ii} Acetone to todotorm

iii] Anisol to 2.4 dinitroanisol.

iv] Betzophenone to Benzhydral

v] Anthracene to Anthraguinone.

vi] -Toluidine to P-<clhdorotoluene,

vii] Acetoacetic ester to 1. phenyl 3- methyl. 5- pyrazolone,
viiij P-nitro toluene to P-nitra benzeic acid.

ix] Chlorobenzene to 2.4 dimtro chiorobenzene.

4. Two stage preparation ( any 2 )
i] Acetophenone to Benzal acetophenone to Epoxide.
it} Benzophenone t© Oxime to Benzanilide.
iti] Nitrobenzene o m-dinitrobenzene to m-nitroaniline
iv] Hydroquinone to quinone to1,2:4 triacetoxybenzene.

Reterenwce - Vopel's Text Book of Organic Chemistry.

34 o o S
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