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C:OuKSE~SlKUGTljRE.

L. Eadl llieol'}' CotlIse should be covered in 5 petiods, each of 60
minutes per week, faur periods for lectures and one for tutorials,
S8:mL.,,'US etc.

1. Etten practical course will requite 6 hours of laboratory work per
week and !:hecout::e will be extended OWl' two semesters and will
1xJexamit.,ed at Ule '''Ild of the YEaL

3. There should not b,.~more tl"mn10 students in a batch of M.5c.practical
course.

4. The students taking Physical 01emistry for M.Sc.Part-Il must opt.
Section .JIT [Chemical mathematics] of general Chemistry course
CH-290.

5. The distribution of course for lwo 5etI1E'9terowill be as under :
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CH-l10 PHYSICAL ,CHEMISTRY-I

CONTENlS

TheTIrlodynamic Properties of Simple Mixture6

::itatis!h"al Thf'nnodynamics

OynJ.mk: Electrochl;'mistry

Rad'iQ(;I..::tivity

App!icaiions ot gadinactivity

Element...:: of Racii.dk>ll Chemistry

• 3 •

•

,

,
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I

. . ' CldJ6'.PH'(~IC~~CflEI'JIS 1R'j'-I. ..
'$C.-.. . .', .'._ ._,_', .. ,._ .•••I~ERMOD~AMJ? PR~PERT1ES_OF SIMPLE :tvrrXTl1RES :~ ~i
iiIii:. & The du~IIlli"'.a1potenti.al of a pure !illbs~c~, TIle therrnod}."narnic descripl::iol1

I:~~~~~i~':::s:~:c:;:~iih;f~~i1%:~::;;';~~';'::~i~~ation
Determination of partial molar volume bY method of intercepts, the thermodynamics
:If mixing; Gibbs free energy of mixing, other thermodynamic functiom3 of .mixing,:
Chemical potentia'Is of liquids, Ideal solutions, Idenl dilute 5OiutioIt5, properties of
iOluti.OL\B,~quid mixures, Colligative properties, Common featureg of colligative
,ropemes, Ell'!vation of boiling point, Depression of fre.,zing point,solubility,
Jsmosis and osmotic p.ressure.

Ref :-1 Pages; 132,163 to 182.

2. STATISTICAL lliERMODYNAMICS :~

[8J

•
ThemlOdynamic probability of a system of llistinguisltable and indistinguish-

able particles,SUrling's approximation, Boltzman distribution law, Partition functia:t
Energy and heat capacity in terms of partition fu.."'1;ct1on,Entropy and probability,
Entropy in terms at.partition function,. Separation of partition functions, translational
partition function. translational mergy heat capacity and entropy for monoatomic gases,

"..- sackur-Tetrode equation, Rotational partition function, Rotational energy, heat
capacity ana entropy, vibrational partition function, vibrational energy heat capadty
and entropy, Eledronic p?lrlition function,statistical calculation of equlibriurn COnBtant.

Ref;-
Ref:-

2
3

Pages
Pages

(":';;r\
751-771. '..oJ
183-185,186-191,193-196,
100--105,109-111 & 113-116.

(JlJ

3J DYNAMIC ELECTROCHEMISTRY :-

Introduction- processes at. eleclrodes, Electrical double lilyer, rare of ~rge
transfer, rate laws, activation Gibbs energy, Butler-Volmer equ~tio~,overpotentia1,~
and high (lverpotentiallimits,Polarization,ConcentrationpolartZation.-~~ochenu
processes, Electrolysis, Characteristics of wor~g .a:~,Potentials of working cells,Power
output of working cells, corTosion, Rate and inhibition of corrosion.

1 Pages 877-887& 890-895.-:") OJ]

-



nnd probability, Entropy in terms of partition function, Scp~m:t:or. d p::t::~OIii~'
functions, translational partition ~unCtion, transl.'l.til>n.'l.llm'O'rgyheat c?.r"'"-:t}' ?niiiJ;.,.> \
entropy tor monoatomlr gftflP'I, S>tckllr-T""trnrl", ""1"8tirm, Rnt"ltlnn>'ll rmrt1l1nn . ,.'
function, Rotational f"Tlf'rgy, h~.at'Qm8r:ity and f"Tltmnv, vihranonal OartlllOn' ';ool

' .. ,.,.-~ "~ , .::"
f.nctlOn, vIbrational ener~t .•. plIClly and entropy, Ei~ctronJCparutioli< ." '''l
function,statistical cakuiation of equlibrium constant ,"

Ref:.
Ref;-

2
3

Pdge~
Pages

751-771. [81
183--185,186-191,193-1913,
100-105,109.111 & 113-116.

31 DYNAMIC ELECJROCHFML.GTRY :-

Introduction, processes at eledrodes, [lectncal double layer, rate of
charge transfer. rate laws, activation Gil>bs energy, Butler-Volmer equation,
Overpotential,low and high overpole ••tiCll Emits,- Polarization, Concentration
polariZation, electrochemical procpssef<, Electroly.sis, Charactertstics of working
celb,Poh:mtials of working cells,Power output of working Cf'J1s, corrosion, Rate
ap,d inhibition of corrosion.

'-Ref~- 1 Pages 877-887 t" l-l<,.'O-895. l8}
4] RADrOACTIVJ1Y:.

Parent-daughter d",cay~growth reiationships .- 1he daught~r nucleUs
stable, General expression for thl:' activity of daughter nuclide, Parent shorter
lived that daughter, Parent and daughter of nearly the same half life, Parent
longer li'Wd than daughter, Secular and trmu;;ient equilibrium, Branching
decay, Alpha decay :Alpha active nuclides, Rtlnge" Ionizing power and energy
spectrum of alpha particles, Geiger-NuHals Itlw, Theory of alpha decay, Beta
decay: lhrf!e types of beta decays, Absorption and range of hem energetics of
beta decay, Problem; of beta decay, Nuclear deexcit.'1tion, Gflmma transition,.
l•••.•netri-: transition, Internal conversion, EfIects of vacancy filling: Radiation
emission and electron emi..;ston.

Ref,-4 :PagN> 126-158, 167, 174"179. [101

5] APPLICATIONS OF RADfOACTlV1TY

Probing by iootopt'S, Typical reactions involved in the preparation of
l'adioisotopPS, TI1e Szilal'd-OU'.lmer's 1"2"ctio!1,Radi0rnemical principles in the
use of tracers, Application hl Physico-chemiCal research: SoluDilfty of Sparingly
&:tluble substance tmd '1uri"', ..••"rt"" ,..f ;'''''',''''~ ,--,rr;~cipitate,Analytical appli-
cation: Iwtope dilution analysis, NeutrQn activ<ltion analysis.

Ref:-4 :Pages 358-359,363-368,371-373.381-383,391-399.[8]

-s -
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"~',~~] :. ;£l:B\1ENT,S"W Y":''':QII',nTIN tHEl\1ISTRY;. ~.".
~ '~ " '. -,,

~ 1~""-JiJ.!adiotion thcrilism' ,..:I!ntcrn\:tib......:.;;Ofl!F!!!H6.hom~.~"'I-I-".... P~:_"~7:n(l~"
.•~~.'~- 'b;'-~ '" ..__CJI. , __"'i,•."."~...••,,...''!' ' .. ,••.._,.;";.. .., " ..•"~i..~..•••'~'.J'''-''~.•••, - r.... -.. -"

~E:l\,":"Bresstrahlung,Jnteracl;ion ,)f gamma radiation with'.nl,attel': Photoelel:"tric_~fec~
~ompton scatter1..g.. pair rroduCU0'11, Units of n1ear;uring radidiion absorption; Ab-
so:rptlcn in waler, Radiutillnl dosimetry: Units of radiatioll enerf,'j, Chemical dosimetry,
~onversion of measured dCisevdues, Radiolysis of water ~Ionic and free radical prod-

'"frt1S, Hydrated electron. Moleml8r products, Clmin reactiOlls""e~ibution of prp of
- water. - -~':,.,~

Ref:- - 4: Pages: 427--457.

REFERENCES

[6J

"

1.

,

4.

o

Physic'a! Chemistry
By P,W.Atkins, Oxford University Press, 6th Edition.
Principles of Physical Chemistry.
By S.H l\-taTonand C.F.PruUan 4th Edition..
TIl€rnl0dynamic:.'l for Olemi'iU3.
By S.Glasstone o.V[111 Nostrand co-Inc.
Essentinls of Nudec:r Chl"wish)'.
New Age International Publisher Ltd.,Willer-Eastern Ltd.
4th Edition.
By E.J.Amikar.
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CONltUll;

1. Wave Mechanics

•

,
1II
1

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

generacy.

3. 1he HydrogenAtom

4. Quantum States

5. Molecular Orbital Theory

6. AJ Valence Bond Theory

81 Multiple Bonding in Polyatomic Molecules, Multieentre Bonding, Macro

molecules and Metals.

7. llw structure ffild energetics of inorganic solids

8. Complex formation

9. ¥hysical properties of molecules

CH-l30: INORGANIC CHEMISTRY-[

1. WaveMechanics: Matter wBVPS,Uncert.amty principle, wave nature of
t'!ectron. interpretation of wave function. normalized and orthogonal wave
flmctions,. wave equation and principle of superposition.
Ret.: 1, Pages26 to 38, Ref.;-3, Pages42 to 45 [4J

2. "flu:!Farlk~l~in one dimensional box, the particle in three dimemrional box,
\legeneracy.
Ri?i.:- 1. Pages 38 to 45. Rt>f.:-3, Pages 46 to 52 [3]

1. The hydrogen atom: Transformation of co-ordinates, separation of variables, the
phI f;'(}Uation.the theta equation- the radial equation" spherical harmonics.
( Mathematical solutions of equations are not €'~d ),
Ref.:- 1, Pages 45 to 53, Ref.:- 3, Pages 52 to 58 [3]

4. Quantum etates, electron epin, energy states of tht>hydrogen atom. the self
consistent method, wave functions of the hydrogen atonvadial distribution curvf'S.,
angular dept.>fIdenceof the wave function.
Rf'f.;-1. Pages 54 to 64, Ref.;-3. Pages 54 to 59 [4}

I

-- .-,-1
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1';::'Th(rsl-ritdur8,,¥~(\~,?rgelk~'?(?,6~gahff'solid'S';- Introduc~oriJ clOsepa~king"of
_,c :~Sp!\~i'es;~tn..:c:ture("if i?~tic.$Olids,jonic radii, radius ratio rules, 80m HElbercycle,
"', l11?P'lk<ltions,of}aH!t~ (,Q,ld:'l;ies, metals,

-0,,{;':'3i Pagl'$,35 t 162> Ret:- 4, Pages -22 to 71. fS]

,. ",' > .'

•

~ .:"",':"'.':.,."'.,.-'. ,'. ,,~','j,.>..>.:." "':,' .' '.,-' . ''':,., -.:, . .. : .. '
&;c" ',Jl:~mamcC~p.~l~:~r;ll}]:q~l,~~t1S\TiNfm:~omI:lexf0rjnation f~~tiDn Constants

-c)j'rompJf!xes: fac;t0.p> ~ff0dmg th(:!stablhty ot c<;lmp[exes 'contal11U1g OlUY ,
,'m9J:t0dc!1ta te.1ip,~,,!S"F~:h)x:'prBC,ess'e~\the st..,biliza tion of oxidation states,
"p"Qt~ntkfdi<lgrillI't1landoxi~tatioh .state diab'T,Uns andractors detennining the
'rrk.fgnitiitte,'cf~do~"potehfWls.' '

';<Ref.:~.4,':Pages 11j-~o)37:",[10] '; ,'.. .' . '
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(

,

,
.. ''' .. '-': .. " ,', , .'" ,

~\:,,>$(:ml~:phy~icalFopertiesof :»)olet:ltl(>l,1,the,;hape.: 6f molecules and ions of . ' '
:;':~t~:2'~':h9~~Y,,w\Sition'!?le:1tmts;synlJn~~ry/b(md'energJt's;force constants, bond'lengthS;

',' '.;Nf,d'polf,ritjesan~!- eI€l:troneguu vity:
':"'RCf.;- '5, PUKes";t'is,£o 133,"Ret:- '4, Pag('(;:9Ot,j.l 01. [6]

, ',L.,,,
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; \-- R~iiERBI\lCES
,D "
," 1 " l1ieorenrnl w,lirg<.ifi1<:; cherttistry',(SPCOIld diti.on), By Day

, ..c.... . " __ ...• •

,;' , ';~~g"$'~lb~1,'Aff~.li6t1P'~:~st;,~es:'hi'~,~'Pvtttd,~~wDelhi.

I', ,.,2,:>~E~&tiontnnd,:(jl\1~~cat':~nd~g9?64),:)3J H,B.Gray,

I~:;"\> ' ';~,:;",~:~.:~;'P-enj~nUn;~"N~f, ~'or>k:'..•-:', ....::'~. '
:l;':!,::jnc;~gah:i(',9v~1{1ist*"/~y"A:~.s,K\'r~/'ELBSand Longman group Ltd.
",":':~M~(1?rti':Aspedts:~t11~~fi~hk:Ch.eni;5tii'"i~:yHJ .Emeleus and A.G.Sharpe,

: ',.-.:-':c." , ':' '/'. ' .. " , " .,"......• ,".. ".' '. '.,' ' "
,;'UWi\.~r$a'l bb6\ S!;iilf;:tJe,:V-', Di>l1u-2,
'c.~llcire fnorgartic thelIDslry ,Fourth Editinn), By }.D.Lee, ELBS with

, ,
'tR~mp~arict~,'ttai(':', ::, . '

l\, :,'>,:':k~j\v~Conci~ 'J~tr~1'rli~,then1iSt.;r(Thh;dE9iti6n),
,.' ',<: 13';::(Dtee,:'Et:i3S;:i-m)~,;j&~t't~ridR...:iiihold{lJK).

'. ".-:'. . .. ',.".: .. .' J : '. ..' ' " .. ' c'.'..,"':,.c;-;",., lri!iti-u:fiilihbil1V1~t.~,!';'::i~f:9ui:d1ica(A~illysis 'by Chatii.'<ll Anand,"
"'" " . ' .. ,

",~';~:~~:(f~t'Edltion),Pag"'~3()~j2~..,.'

I',
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c.o.rrENTS
~. Alphi1tic NucJoorhilk Suhstitution.

2. A] Ar\-'Il1ilticElectrophilic Substitution.

BJ Nucleophilic Arnll'aHc Substitulion.

Ellc'(:ITophilic Additions to Un.';.a!ur,'tted Carh"n.

-4. Eiur,ination Reaction6.

C}f-150: OkGANlC CHEMiSTRY-I

f'.i:ph<lti( Nucleophilic Substitution [12J
j

M",ch.misIn;- 1h:! -5N2 mechanism,. ThO" SNI mechanism, mixed SNI und SN2
'l""Iet:"l1dlUslll,the neighboring - group JUedlalli81l1 and the SNi mechanism. Nucleophilic
sub8titucion al nn allylic carbon. Allylic rf'<l.rrangemenw,

Reactivity:- The effect of suhstrate structure, the effect of the attacking nucleophile,
!h" f'ffeel of tlw leaving group, the effect of the reac:tion medicurn.

RM'erem'€ L- Pages 255 lo 262: 265 to 272; 286 to 289 & 298-320.
l<eleM1c€' 2;- Relevent Pag1"s.
keferenm 11;- Relavenl Pages. )
2, I\j Aromatic Ele<:trophilic substitution [14)

aJ Mc'chanisms:. The arenilffil me.::hanis;n, the SE 1 mechanism, Orientation and
fl'"dctiVity, the ortha/para ratio. Ipso attack. Orientation in benzene rings with more
thf!l~one substitutent. Orif'ntation in other ring sy::;tems.

b) Nitration, haloe;l..'1l.ation,sulfonation,diazoniulU coupling, ipso substitution,
rTj",del-Craft alkylation, friedel-Craft atylation. Other methods of aryl~carbon bond

formation.
i<t->fewnce 1:- Pages 447 to 462,
R.di'r!CTKE'2:- Pages 616 to 631 and 638 to 660.
:{eference 11:- Relavent Pages,

-

---- <



~-,..-- -; <_.(fJLhi,~ ,''''4 - C~:p 4\'
...,....,.~~-~>:.....-,'.-----:-:-"':~,.
11- :N~d~eophilicAmilloatic SU:b~titiiticin~-
\ __,A, -I -~_)<.: ..,', . - \'._ _
,i,-.~iH>-""'W"""'i': "_-'<':-:Y';:'A';;f:'~~; '~'I~",,_,-_'\_'.-' .-.- ,

l1e""'5dditlon :~'-€'lim iJ'!~tjn"-'m ••ch"jj!'m, ;the' e!im; n,~tinn_i'!rio:!itinnmp,'h "nikm.
~e.:the.a-ry1" cation m~chanil:m-dia-:Z~niu-msalts.,"-',".,...., '- ' . '. "'r ' '-
;nce. 2_:~.Pages 6tJ2 to 6n'i~~;;'}:.:~::. . ~:]6_'
~,_:_-'-oJ>'. -, '-',' ,;- .;':j;'.~',...•,.,,,;>," ,.ii."" ,>,y

CJeftt0philicAddJti~lk t;--Ui1snturat~d Carbon:- f12J.
", 1'he -£n0:.~harii.Sum6f:.€k>ctrophilicaddition: The AdE. mechanisum' structural

'elted':l and n'uctivitv. D"U"t'ction and stereo--cnemistrv of ilddition. Addition to alkencs
&l'id ",Jkynes : Hu-Iogert<'ltiol', 'hydrohqlogenati~n,' hydration, hydroboration,

, ;.ep6rid<"ltion-hydl'oxy1<.tibn;cnrhene additiDn, hydrogen -ation,ozonolysis, addition ot
hJ~€j1e5 ';:,nd alkanes, alkeneg rind al1,)TllE'<: as 'petrochemical raw materials.

I

[10J

, ,-,'The re<ldion rhe<:hilnisum ; The E~mechanism,. ihe Ejmechanism,. the E 1 CB
,Ol-bec.hanism, m~hanisti~ vil.riabl,",.;:E~versus E1"Elihllll<ltion versus substitution. TIle

,riir?ction ofelirrJnatiori; StereoChen-ustry : a.nti-eliritination, I';tereo--electronic factors,
syn elimil,iation. '

!,;j,r.•r;taqoll of ulkenes;.~ dehydr(lila1og~~nati(in,dehalogenatiQn, dehydrati~~the
Hotmanil elimination; pyrolytic elimination, Catalytic dehydrogenation. Formation

~'. ",.f:,a1kvneso •",-,c-".' ',-- .""

R~i~;r<-~0'~ :-Pae;es 4(';6 '~?Ol.,

fiEFERPNCEs :-
1. -_ Adya:,c!" Organic .p-temistry. :Th:ird edition- by Jerry March..John Wiley and Sons.

,~. - Otg,mic' Chemistiy,.; Fifth ~diUon bySta:nley H.Pine.
e, -,_Ab~6rption SpectroScopy. by Y.R.Sharm.<I.
'f." 5r(Odrdscopy orOrttffiuc Compounds', second edition, by P.5.Kalsi.

N",iv~AgeInt~rnati~mi'IPubiroh;;'rs Lh1.-Wiley Eastem Ud.
'5', 'Spi?dtltstopidde-niJ!icatiollof organ-is' compounds. Fifth edition., by

, RM.,Silverstein, G.C.Rassler, and TC.Morrm. John Wiley & Sons.
8.• -~t.~~;Jcherrustry of Carbon ~"ompDuilds.by EL.Elie1. Tarn Mt.--Gmw ~ Hill Ltd.
!, ;aeteochemistr}' of 6rgani2: c.'ompounds. S&.."'Ond'edition ..

~,l)y::I5,Nasijmti. vliley Eastern 'Ltd. .
'. 1:,,:'"}"h~d(ornsynthetic r~,ag€nt;.by'HO,House'
'n Pri~?pies of Organic Sjndle-sis. by KO,CNornum arid J.a.Coxon.

,Third ':edition. ELH5,
,10. Mol~~ularotbital••fmmetry and .organic re3ctiOll mechanism. byI.Flenuning.
11, _oTgarJc Chemist:t'}T,< Sixth edition. h;'" RoT.Mo;'r~son and RoN.Boyd, Printiee-Hall ,-

-;,of I;;'dla Pvt. Ltd.; Net~; D;ihi_ ' , -
~ -,

-10-,

;-,-, .:0,



•
CH-2.JO: pff'{51CIJI-> CHf;:)l)lSTP.Y -:r:

( UNTFNTS

Mir:rowavl:' Spedros(opy

•

2.

,

-'

lnfrurcd SFlXtrosCOPY

Raman SpedT().".(OPY

rJ",dronic Spedros.-opy ('If Mole<-"Ules

llw RaW; of Reactions

_'. MoJ'Xular Reaction Dynamks

CH.21iJ: PHYSICAL CHEMIS1RY -II

.~: MiCROWAVE SPECTROSCOPY :-

The inhmsity of spectral lines,' the rotation of mok'CUle~, the rigid diatomic
~~c!('(ules, inLensities of speetrallines, effect of isotopic substitution, Non-rigid rotator,
o!,("ctTum vi non-rigid rotator, polyatomic molecu1es;linear molecules, symmetric top
'o,~h~"'ll",' '6]._, .~. , 1 .

<d> 1 : Chapter 2 Pages 31-50,

2J fNFRARED SPECTROSCOPY:

Vibrating diatomic molecules, simple harmonic osdlatot, anharmonic
osciUatur, Diatomic v:ibr~ting rotateT, vibration rotation spedrum of CO" Breakdown
of BrOl"l.-Oppen-heim€r <lppro:xim<ltion, vil'nations of polyatomic molecules,
,pundamE'ntai vibrations and their symrnetry,ovl"rtone and combination frequencies,
the influence of rotation on SpectrClof -polyatomic linear and symmetric top molecules,

inOuence of nuclear spin.

Referel1l:'~ :_ 1 Ow.ptCl' 3 Pag"".,.; : 55 h) 82.

•

J I ~
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ELEC1RONICS~'ECTI{C'SCOPY of MOLECULES :-

[6]

[6)

[6]

,
, . I,

MOLECULAR REACTION DYNAM[CS :-¥.
_,I J

-.--R~tf:rei~~e:- - 2- -'~7?~L806.
•

, " Chain rc.'actions; the '.itfUcture Df chain reactions, lhedassuication of reae.
",',ii_f.n"I~Explooion5, Ph~td(hemk"lr(>adion6, quantum yield, photodlcmical rate law~,
-,:,ipho!o~nsitG-.at:ion, Cjli.••nchJug polymRh>ation , Chain and stepwise polymersation,

rat", Iir..vs of stepwi.<;i.>,!,poly'rriersai-ion.

I•

-,,:,.. ,",; _ELe~lTQii,i~fiecttao(\L_at,)mkmoleCUles:'" _ .
_}J,)n;.~~f'p'mr\eJ;,j'~r1)I)rox.ffrintion, vi9rational coaT~t' srnlc'ture, Intensity of vibra-
t10naf:elpctrollk sr.ec'traj franck-condon principle, Dissociation energy and dissoda~
lipn produti-'l, RotalidlH'] fine structure 01'c1(>ctroni.:-vihration b'ansitions, the Forint

'.: c" :-. - .-,' .-.-.-.- .,
diagram, predissocir::tion;,

~' :;f~E'RA::;G~:":;:::2::75
r' ", ,'_ ". - R'ute laws ,rn:tdrnll; l..'OI1&li\(Il.Sireadions approudling equilibrium, <:O{\secu-

live elem'-enl,ry re<lctlons, the Variation of concentrntions with time, the rate determin~

/
.',; _,,:,-_?~~\Ang1'tepl,the steady" s~a,teappr0xig13liOh, P.re.equilibria, the Michaelis-Menten mecha-
_ ' _fhism, Ul,l.D1olecubr ieactimls: 'TIle Li.,i.demann Hjnshclwood med1<mism, The activa.

I )i\~It~f'rgy of a comPosite re~i:'tiOri.- , " '

1
__ R€ferenCf":- 2;- 763i-:765,771-773,77~-785._
, "Rt!f~rehce:- 3:- 21-28,31-'47,325-329,4"15 Lo419.

'- ' - .
"'.'.',,',,,,' , " " ", ',' "~",:.0-- ",6jn'n~; KINET\CSl;JFCOMPLEX REACTIONS ;-

~

l.
I

Readiw ~<;;ounters,~c9HiSiontheQry,Diffusion controlled reactions. The ma-
t&iall~al:(;lC~d eqlitil\pi{~divated complex theory. The reaction co-ordinate i\nd tran-
.sHion sta!e',EyrL"'"tge4ual:ion~.thermodynamic aspects. The dynaiTtics of molecular col-
,lisi6n; -readiv~:(:'onisibn~. . ,

,- -- -- -- ,j- '.~ --- ,,'-'. ,;

.' ,-- ", " 4~_'
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•

ReactioJlSbetween ions, InfJuenc~" 0f solvellt ('.lId pressure on rates i.n .'>olu
tion, smglf:>ph,l.5€' activatedcomrlex, Jii"lear frI.--'€'energy relationships, H:munett equa
E.2n,Taft e~'Uati0n.

Rpf~'rffice:-2.Pages 8]9-833,834-837. ISJ
I~eterenl.'e:- 3 Pages 2iO-214, 217.222. 231-234 & 246-251.

i-lJ fAST REACTIONS

Flash photolysis, Flow tech,liques, reJ<t\:ation methods.

R~ffln>nce:- 2 Pagps 763, 77?--77S.
Reference:. 3 Pages 21-28

REFERENCES

[4]

--

1. FundamP.ntals of Molecular Spectroscopy.

By C;.N.B<mwell and E.M.McCash.

T~ta Mac-Craw Hill f'Ubhshing Co.Ltd.,[4th EJition]

:2 Phy.,i,:aJ Chemistry

By P,W.Atkit'5.

(h:ru,ud UniversiLy Prese,[6!b Edition]

:<. C1wmicai Kin~tic.s.

By K J l....aid1f~r

TMH [2nd F:dition I
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I

F''.Jlu;es 'Of Solids

2 Ek'c!ronk: Spectta

.3., Physical !'vktl10'~Sof hibrg<litic Chemistry .

.o{. Re<ldior-D in Non-Aqu.eou.s Solvents.

S. Thermodynamic aspecl., "f Transition :Meta! C'nernistry.

6. «-Block Transiti0n Elements.

INGORG.;NIC CHEMJSTIY-II,CH-230

o 1. Features of solid~ :- Band theory of solids, defects inherent in the thermodynamics
of the solid state, specific defed structures, stoichiometric defects, non-stoichiometric
d1:'fect$isemio:mductots and transistors, rectifiers, pholuvoHak cel1s,microminaturized
5('mi~ndudbr devi~(~,integratedcircuits.' .
!<ef.:-4~Pages 75 to 8?, Ref.:-5, Pages 58 to 68.

VeL-wrmodel of Atom and spectroscopic terms, energy levels in a.1 atom, coupling
of orhital angular momentH, spin-orhit coupling, detennination of ground state tenns
'for dQ6e'd sub-shell. . -

[kl'ivation of le~ms fo~ P2 aDd d2 configuration, hole formulation, daculation of number
0£ micrOstates. .
,Rd.:. '2.Pagel 22 to 27, I\d.:. 5, Pages 93R to 950.

I
I

, o

.2. FMctroniCSpectra:-
[81

[41

•

,,

•

[41

3. -Physical method of inorganic chemistry X ray diffraction methods. Laue
rhot/)~raphic metho(~ Bragg X my spectrometer method, Rol.ating crystal method
p0wder cryshtl mfltJl.od, polymer ch<lraderisation, particle size determination,.
application!; of diffrait10Il method to complexes .

. ,
Rer.:- 7, Pagf':s 309 to 320.

~. Hear-nons in non-aqueous solvents:
Anhydroil.s sulphuric" acid, other protonic solvents, aprotic solventsysteIns,the halogen.<;,
,1nlerhaTogen comp6;undsi ()ther covalent hydrides, oxy-halides, dinitrogen

--tdroxidc,sulphur dib:ofide .
Ref.:- 4, Pages 150 to t68. [8J

/~



-------- ,
.__ .

5. Themtodynamk ltSp«t!l of ttan;litiOntll'ttf tneml!lh-/: Cry::;t;:J5.c1::!::;t~bni::;:;:.n~'i:~.'

en('r~les 01 thE'odahedml and tetraheJral Lomplex~, oxidatiOll states in aqueops me-
dki, ioni:t<ltiOD energies.
Ket.:- 3, PagL'S490 to 502, Rpf:.. 4, Pages 303 to 529. [8J

(1 d.-bkll-.k, transition dements
tieneral prop€rties, ~Kandjum group, tJtaI1ium group van.adium group, chromium

'/'.:mF, m~n!~<mesegroup, iron cobalt and nickel group, horizonlal comp~rision in the
m-,p. F,b"iLnickf!l grO'llp'<'0Pp"'f eroup, ZllK group.
~,(:i,:-L', Fages 294 to 3'Yt [16]

,

,.

n

Tl".iw,-%:al inorganic chemistry (sd:ond edition), By Day and Selbin,
Affiliated east~wesl press Pvt.Ltd.New Delhi.
Electrons and Chemical Bonding (l964), By HB.Gray,
WA.HenJ<unll, New Ytlrk.
["organk ChE'mistry . By AG.RharpE', ELBS and Longman group Ltd,
M{,J",rn Ar:.r"?<:'ts of Inorgal'k Chemistry, By H.].Ernelf'us ilnd A.GShal'pe,
Universai book stall, New Delhi-2.
C~)fl(isc inorganic Chemistry lFourlh Edition), By lD.Lee, ELRS with
Champman and Hall.
A Nev.' ConcisE' Inorganic C'he-mistry (Third EditiC'n), By J,D.Lee
ELBSVan Nostrand R~old (UK).
in.'ltrumental Methods of Chemical Analysis by Chatwal Anand
{ 1st Edition), PagPS 309-320.

,,
•
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1. ,Rearrangements

•

2.

3.

"5.

Reagents used in Organic Synthesis

Steroochemistry

SpectJ:uicopiC Methoda.

Introduction to Pericydic Reactions.

CH-250: ORGANIC CHEMlSTRY-ll

L RearrangeIne'nts:- [10[

Wagn€'r-Meerwein,Pinacol, \Volff, Arndl-Eistert, Hofmann, Curtius.
Schmidi:,Lossen,Beclanann Baeyer-villiger, Farorskji. Benzillic acid, Stevens, Wittig.
C:laisP.t\,Mf>isenheimet and Sigmatropic rearrangements.

Reference2:- Pages 973 to 994 and 997 to 1005.

\

2. R€agentsused in organic synthesis ; [10]

i

"

f
[

I
~

I
I
I

u-crOy NaFrPl' Pb(OAC)4, per adds periodic acid, Se02, NBS,OS04' 0,, active
rvln02 , oppenaur oxidation. NaBH4, LiAIH4, B2H6, NH2_NH2jKOH, Na-liq NHS,
Zn-Hg/H20/HCl, DOC: bOO, Pyridium chiorocromate, LAD, Lithium dimethyl
cupratt', phase transfer catalyst.

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

3. StereocheD'risb'v:- [8]
The actual shape of six-II:lembered rings and its reaction to properties and reactivity.

RefNf:'ll:Cl:'6 ;- Pages 204 to 246.
Reference 7 :- Relavent pages.

-j(,~

--~---



-----~--_.------------=~~-..~~-• __ .----~ • do,
Spectroscopicmethods:- PS]

• 'ed n .:.oll.ltl•••I.fift"•••..•,..,,,••..l.• \N•.•-:.'<;I ••. '~r1.U.V.:- Conjusated dlertl'9, con,ugat eror~1't:t~;;;t7,,-'.', ~--"'-', - -'":" " .
ndM and relat ••d pro!:>l••m,,_ '-'.'

LR.:- TI,eory of mola.--uiar vibration. PrincipleS of loR frequency and f~ctors
aff~g I.R. frequency.
N.M.R.:- Basic principk-'S of NMR spectroscopy and problems.
I'bl UVIR.:"T"~""oro et11Son .. , .. an •.•,".'", ..1'.
ReierencB:- 2-3,4 and. 5 relevent pageS.

-

I; InlIDductionto pericyclic reactions :- {51
F,MO. of ethylene, 1.3 butadiene, 1,3,5 hexatriene and stu.rly of their symmetry
,~lf'mpnt;;.

Relevel1t pag"!!>.

,
•

. .

,:("i:l:1Cl~(lTl-:cll1iCChemibtry_ Th.ird eJition by Jerry March.
_,_)hi~Wil~yand Sens.
Or)',~nic Chemistry. FifU, ('dition by Stanley H,Pine.
,\l''J<''-j,h..'-m Spro1'c,qcopy. by Y.R.Shar:ma.
Spe'-,fu',Wpy cf Organic Compounds. Second edition. by P.5.Kf.llsi.
, •. ', ,'-.;;-' !n:ernatium11 Pt1b1i"hers Ltri .
..•.' -".. ' Ltdn' ," '-':'o.~,:~rtl. •

:-'1-'"_,,("<,,~(liicid~ntific['.til'n of organic compounds. Fifth ediUcn.
t:. !::'._,-lSil?erstein.G.C.&lssll:'r, and TC.Morrill. John Wiley & Sl)l18,
,>Pi, _-,1wn'i:o>try of '2>'J'~':'~_r,m,~,..,.".,.";" 1-w" 1 .liel.. ,.
~-.;.. '''t'':;r'lW - Hill L:d.

q;.-. ,-.,J-, ",ni"tl'Y of organic compounds. Second edition, by D.Nasipuri.
~\ '. ; "." ,-:"ltd.
t.,." .. 'n1 ~<'-'llthetic reagPT',::s. by H.a.House
h'i' ,,,[b ,1:'Orgctlic Synthf'~iS . by R.o.C.N0mlOm w.d J.G_Coxon.
",' ;.,.' -,ikon. ELBS.
~..fd.'Cll.:c;, orbi~l symmetry and organic reaction medlanismby LFlemming.
C'~;};,; -C!l("tl'.istry. Sixth edition, _
",.{ T,•..•lorrison and R.N. Boyd,
P_Ll,'lce-kall of India P.n:.Ud.New Ddhi.

•
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SECTION-I

ANALYTICAL CHEMIS1RY

1] Statistics
2] - C.1uomnbgraphic Methods
31 Pollution Analysis

'"' -
,

I
j

I•,
I~--,
;, SECTION-I!

'I,
I

INSTRUMENTAL METHODS OF ANALYSIS

1] Polarogr<tphy
21 Photoacoustic Spectroscopy.
3] Radioactivity as A.nalyticaf Tools

SECTION-UI

,

l
1
t
I

I
I
I
I

L

CHEMICAL MAlHEMA TICS

1] Differential Calculus
2] Integral Cak"Ulus
-3] Differential Equations
41 Errors
5] Grpahical Methods in Physical Olemistry
6} Probl€:rrtS in Physical Chemistry
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SECTION-I

ANALYTICAL CHEMIS1RY

I) Statistics: Introduction to Chemometrics
Rec<lpitulation: Classification of errors, ACCUt<lcy, Precision, how to reduce

"y"kmatic errors, Significant figures.
Topi.c..'l, Mean and standard devi••tion, distribution of l'<U1domerrOl!,>,

Reliability of errors, corJidence intervals, comp<lrison of rE's'U!ts,paire-d t-test the number
of repl:icate determinatlon.,.correlation and regression,. linear regression, eITors in slope
and intert'f!pt, Errors in l:h.eestilTh'1te of concentration.
F'hemometric and experimtmtal dpsign, factorial design.
'lo:.ef.- 2 Chapter 4 Pages 117 to 137& 146 to 149. [12J

2. Olromatograrhic Methods :_

AJ Gas Chromatography:_ PrincipII's, G<ss Chro1l1c.1.tographic column, Gas
Chromatop;raphy detectors,column effldPllC'j in Gas Chromatography, sorne
practical aspects in Gas ChrolY'E'to:3'n'lpJw.

Ret.- 1 Chap.16 Pages 461 to 468,
Ref.- 2.01ap.9 Pages289 to 307.

~1High Performance Liquid Cluomatography:_
~ Principles. equipment for HPLC. choice of column materials for HPLC .
Ref.- 1 Chap.17 Pages 537 to 547
Rpf.- 2.C..hap.S Re1avMt Pages.

C] Electrophoresis;_

The theory of el~ophoresis, Instrumentation for capillary electrophoresis, capil-
laries, applied fip-Id, detectors, applications.

Hef.- 2 Pages 246 to 249. 19J
J. Pollution Analysis ;_

AJ Air Analysis:- Air samplE:'col1l;'ction and analysis of the air samplE'.
B1 Water Analysis :- Sal1lplmg of water. Analysis of water sample.
Ref.I. Paws 629to 636 [3J

-
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1.

I 2,

j

I

A'I'ldlytic.1 Chemi'/ry,.
By G.D.Christian, John.Wiley & Sons, Inc.
(Fourth Eidtion)

Vogel's Text Book -of Quantitative 'chemical analysiq
By]. t-/fendham, R C Denney ,J D Ban1BS,
M J K Thomas [ P~rson Education"Ashi ]
( Sixth Edition) ET,BS

"

,,,

$ECTION-II
INSTRUMENTAL METHODS OF ANALYSIS

•

•

, 1] Polarography:_ 8a.'lic principles,polarization of electrode, current-voltage
,'._relationship, dropping mercury electrode and its characteristics, direct current .:)

'Polarography, residual, migration, diffusion of kin~,tic CUrt8'l'lt, HkoVic equation, Half
Wave' potential and its de"rivetion, maximum suppressor, 0>..)'geninterference, Manual

,I - non reCording polarograph ancillclry equipment for c"llIs, application of polarographic
anU)ysis in qu«nt-;tative estil"nfltion, duonopotentiometry .

I
AnipertlD'"'..etric 'Titration ;- Principie,eqlliptn~nt, techniques, applications, rotating
Platinum electrode, Biampeto:netfic ~itca::ion.

:I-
Ref.-2Chap.13.Ref.1- Chap,l3,

;! " Ref.4- Chap.23,
Ref,5- Chap,19, (Relavent Pages) [14J

Ref.3.- Chap. IS,

2. Photoacouslk SpeCtrcisoopy (PAS)
Introduction, PAS Spectrometer, applications.
RtOf.6- Pages217 to 220. [6]

3. Radioactivity as Analytical Tools :- Scintillation counter, pulse height artalyzer,
c'Onnting errors.

Ref,7-
Ref,S-

Chaplet' 8 Relavent PageB
Chapter 9Relavent Pages [4]

REFERENCES :-

1.. Instrumental methods of analysis by Willard, DC<ln,Merrit, Settle CBS
Publication Delhi.(6ll, Edition)

2. VogfO'l'sText Book of Qt~antitativf;' chemical analysis
, By J. Mendham, RC Denney ,J D 8fln1<'"S, .

M 1K Thomas [ Pe!,rson Education,Asia ]
( Sirth Edition) ELRS

, -.
!Il..... .:;~--,-. . <~"",;.4.:.-,-,~: 'C,c,+-,?--"- ""-

2CJ-
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3. %?ht<_t<cLJ"~I:i>,,1.~.~l<'''J';.L(t"Oh5.is
Bv G.W.Ewing Mce;raw -Hill
Inlerllrltional Edition (5th Edition)

.L lntrodudion to Instrumental Analysts
By Brawn, Inlemahonal Edition McGraw-Hill

::, Imtnul1ental method 01' chemical Analysi5
By B.K.Shannd, Gael Publication, t\'leerut.

o Prmdple o.fChemical Analysis
By D.A.Skoog, Saunders College Publishing.

7. ESSo?ntiali;of Nuclear Chemistry
By H.J.Aroiknr (4" Edition) Wiley Eastern.

3. Instrumental method of 01emkal Analysis,
By WmClrd, Denn, MerriC Settle
CBS Publication Delhi.(4th. Edition)

SECTION-III
CHEMICAL MA 1HEMA TICS

1J Differenllill Calculu"l :

Dt'rrivative and its jJhy:-;ind ::'~i9ui~C';l.r".:c;,basic lUh:s of differentiation (witll-
out derivation;, maxir:na, and :min.ilTh, a.1"tdHteir applications i.n Ch",mistry, differentia-
tion aJ trigonometric functions, parti,,! differentation.

R;'Ll:-- Owpler:- VII,VIll,IX,X,XIII & XVII. [6J

2] Intf>g:r<llCalculus ;~

Bask ruJes of integration ( without deriVIltion),integration between limit-" inte-
gr<lhan ot trigonometric functions, integration by algebr<lic simplification by substitu-
tion, by parts, by partiill fractions, geo~tricalapplications of integral calculus.

XJ,XJI1,XlV,& XVI. [6}

'\ D:ifff'r~nti.."l1Equations ;-

Simple differential equations in physical chemistry, separable variables, ho-
mogeI\f>Ous differentiGll equations, exact and in exact diff€rential equations, linear dif-
fnential equations.

Ret.1:- Chapter:. XVIII. 14[

-~---
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t Errors:~
Permutation and com.binatious, errors,

~ '1Ker. ;- Chapter;- XX. [21

c

'h Cl'aphic~il Methods i" Phvsicul Chemis''''; '-, -, .
Method of average.:; and least squares.

Ref.l:- Chapter-XXI.

6. Problems Prepamtk,n of Physical Chemistry.

By F.D<miels. Me-Craw Hill Bo..""JkCo.Inc.

REFFRENCES

[21

[41

I

i

II
,I

"1, Mafuematical Preparation of PhYSicalChemistry
By Daniels, Mc~Graw,Hi1l Eook Co.Inc.

CH-P-l;~PHYSICAL CHEMISTRY PRACTICALS

1. CONDUCTOMETRY
iJ Hydrolysis of aniline hydrochloride! sodium acehite.
ii] Kin~tics of the saponification of ethyl acetate.
iii] Titration of mixtun:of Hel and acetic acid.
IV] Deteqnination of solubility of barium sulphi\te/Silv(.->}'

b<mzoate, at different temperatures and d",termination of thermodynamic
properties il G, AH and {~S.

2. POTENTIOMETRY

il
H]
iii]
ivJ

I
,

"\,
.~



4. COLORIMETRY
iJ pKa value of an acid base indicator .
.iiI C('pper ion II -t F", (III) EDTA titr"tion,
iii] AnOllysisof a mixture of Cn'~ and Nil'ler:',
iv] Bronunation of acetonE' specITophotomeh'I('<lily.

•
•

-

5.

'I
ii]
iii}
iv]

vi

vi.]

6.

il
ii1

7.

i)

8.

il

-H"M'( 'l KINETICSL.Cl ••...". L.

Ki.'l.ctiC&of decomposition of diac~tonf.'akohol by dialtl.tometry,
Determination of order of reaction by fractioncl.! change method.
Verification of Born.«ted primary salt eft~ct
Investigation of the rota catalytic reaction between potassium p<'!mwngnate and
oxalic ••cici.
Kin~tiC5of benzene diazonium chloride at h'\lo different temperature and
determina.tion nf energy of activati0Il.
Investigation of the kinetics of an"ta! using diC\ldometry.

NON INSTRUMENTAL

Transport number of H' and Cl 10~ hy IHovmg- bnundary tnf'thod.
Determination of philse dk1gr<lI11 of water-wu lww-aCX'tK acid system.

POLAROGRAPHY

Determination of half "laV\' potentiaJ and unknown concentration oj
Cd~' / Zn'-' ion.':.

RADIOACTIVITY

Determination of Emax of beta radiation and absorption c,refficient in aluminium.

NOTE:- Ea,], student should complete minimum of 18 experiment with aUeas( ,;,
experiment from each technique.

REfERENCES :-

2.

3.

.j"

Instrumental methods of analysis by Willard, Dean, Mprrit, sPttl? cBS
Publication Delhi.i6th Edition)
Vogel's Text Book of Quantitalive chemical analysis

By J. Mendham, R C Den."'ley ,J D Bames,
M J K Thot!'.ilS lPearson EtiUGltJ.uJLAsia J
( Sixth Edition) ELBS

Instrumentai method of dierrUcal Analysis
By G.W.Ewing McGraw -Hill
international Edition (5th Edition)

\J,lIToductiotl to Instrum;ontal Analysis II. I
UJ Q"w.JI'\, lrJI-.r,t"A..";cY\:,.1 ~IJ"'OYl rrt.~(l_'LA"'- J! -
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•
5.

6.

7.
,, •0,

~

_h"lShu111f'ittallndhod of chemicd! Analysis
By B.KSharnia. Goel Publication, Meerut.

Principle of Clwmical Anulysis
By D.A.Skooe, Smmdets College Publishing.

Essentials of Nuclear Chemi<:.try
n"'-IJ'-"k ("'E't' ) ."J ' ... r'-l.fl.U ar ""-.OJ lon, Wlley Eastern.

In,.;.tmmenml method of Cherrdeal AtMlysis
By Willard, De,HL MBrrit, Settle
CBS Publi,-~dtionDeIhi(4th Edition)

'.

I.

INORGANIC CHEMISTRY PARTlCAIB

LOre analysis :- Pyrolusite ore (Mn and Si), Haematite O1e

1. Techniqw's,
iJ Di..,tillation.
ii} Steam distiilr.tion.
iii} Colunm Crorilatog-raphy.
ivJ TIL

2.Alloy analysi$ ~- SoHer alloy ( Sn and Pb), Brass ( eu and Zn),
Steel ( Fe and Ni )

3. Synthesis and estimation of
i]C1rromium in cis - trB.:'k'l FO\:"~,,i'.!m dimlu0 dioxnlate chromate (III)
iil Co"balt in chlofC'pentemunino <."Uablt(III) ChlNiue, .
iiiJ Aluminium in potassium trioxa1<ttealUfllinate.

iv] nickel in tris ethylene diallli-nine NHlI) thiosulphate.
4. Del:e.rmination of rhosphorou,; from the fertiliser.
:J. EstilTliltion of calcium from a drug sample.
6. Esti.lTh'ltion of each of the wnstiluents of binan mixture ( Co +, and Ni'.)
7.. Slmultane')U8 determination of Cr''; <lnd Mn" spectrophotometrically.
8. Effed of impurity ions addition on the Beer's law system such as Ni....•.on

Co-R-nitroso salt.
9. Ddermin<,tioll of !attic:eenergy of hinary salts hy heat of dissolution system

such as CaClz' NiCIl, CuCll-,MnC~, Coell'

"

"

,
I

CH-Q-l: ORGANlC CHElvllSTRYPRACTICALS

Ref.:- VOilel'sText Book of Quantitative Chemical Analysis.

o

I

l':_

••

Fo
~

I,
~

I
't

I

2. Deriv<1tives of functional groups.
Func:tio't"'.£Ilgroup Derivfitive

i] -COOH A.mide, Anilide

~ 'l:H -~':~rf ~:~I~d~~~t~rl~~~l;Be~~Qd1,•... .-,.""..... ~..._'(;
~'.,:;.~" ''''''--;'' •••• __ ••~.- •••••• -0 •• ',' <! "'$t;' ~l::-A._'.'.'•....•..~c. __ ••••••• •. "•• ,-, __ .".,J,j;r'~



•

3. Single stage preparation ( any eight)

1] Anthranalk acid to O-iodo ben7-Ok acid.
iii Ace~on(>to iodoform
iii] Anisol to 2.4 dinilTOl'lnisol
ivI 3I:mzophenone to Benzhydral.
v] Anthracene to Anthraquinone.
Vi] f'-Toluidine to P-dllorotoluene,
vii} Acetoa..::eticester to 1. phenyl 3- methyl. 5- pyrazolone.
viii] P-rutro toluene to P-nitro benr..oic acid.
ix J ChJorobenzene to 2.4 duutro chlorobenzene.

4. Two stagf' preparation (any 2 )
i] Acetophenone to Benzai acetophenone to Epoxide.
ii] Renzophenone to OxirI'K'to Bffizanilide.
iii] Nitrobenzene to rn-dinitrobenzene to m-nitroanlline
iv] Hydroqcinone to quinone to 1,2:4 tril.l.cetoxybenzene.

Reference:- Vogel's Text Book of Organic Chemistry.

****
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