RSc. Pk =l 20\%-19
CHEMISTRY

L

-
Scheme:
Yiax Marks: 200
Puration (hrs.) Miax. Marks M. Pags Marks

Paper | 5T I8
Paper-l : o '8
Paper-i| A 50 |8
Practical 3 =n I8
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Whanswer any >queslivng selecting at least one question from each unit

CH-201 Paper-1: Inorganic Chemistry
{2 hrs or 3 periodshveek)

Unit-§

Chemistry of Elements of First Transition Series:

Charucteristic praperies of d-block elements. Propertivs of e elements of the first transition
sufles, (heir binary compounds and compltses Hlustrating relalve stabiliny of their oxidation-
states. coordination number and geomelry.

Chemistry of Elements of Second and Third Transition Series:
Ueneral characleristics, comparative eatment avith their dd-anulpeues in respeet of ionic mdli.
oxidation stales. magnetic behaviour. spectral propechies and steretchemistry

L nit-11
Coordinalion Compounds:
Werner's coordimation theory and lts expesiniental verilicution, elfective atomic number concept.
chekites, nomencluwre of cosrdination campounds. isomerism in conrdination compounds,
valence bond theory of transition nietal complexes.

Linit-111
Chemisity of Lanthanide and Actinide Elements:
Llectromu strueture. weddition states. fonie radil and fanthamide contractiog. complex tormatian,

avenrrence anil Eoalien ol lanthantde compeoniuds.
Aieners] feutuies. chemistod of separation of Me. Pe and s rom U, electranic configuration,

Uhidativn slles, mugnctic properties. conmlexation behavior, comparison of lanthanides and
actinules, super heasvy vlemonis,

Lol
Oxidation and Reduction: :
Wses of Redor Poential dat, Analvsis of redont eyele redox stabitity i wiader Frost Datimer and
Piurnid diigrams Applicanon of redox daka i the Bxtraction ul elemenis




) Linit-¥
Ackls '.;;ul Bases:
I'heories: Arrhenius, Bronsted-Lowry, Lux-Fleod. Solvent sysiem concept and Lewis concept
acids and bases
Nop-agueous Solvents:
!'|.'I.Hi- gl properiics of a splvent, types of solvents and therr genem) characleristics, reactions i

non-aaueous solvenss with reference o hgud NHa and higuid 50

CH-202 Paper-11: Organic Chemistry

(2 Hrs, or 3 pericds/week)

Unit=1
Electromagnetic Spectrum: An Introdustion

Absorplion Spectroscopy

Ultraviolet (U'V) spectroscopy - Absorption laws (Beer-Lamben Luw) minlae absorptivity, preseniation
and apalysis of [TV speciru. types of electronic transitions, effeet ol $loyvEnts on tronsitions, effect ot
comjugation. Concepl of chrumophore and auxoctrome, Bathochramiv. wpsochromie, hyperchromic and
hypochromic shilis. L'V spectra of conjugated dienes and entnes

Infrared (IR) spectroscopy - Moleeular vibrations, Hook's law. selection rules, intensity and
position of IR bands. measurement of IR spectrum. fingerprint region. characteristics absorption
of various functional groups and interpratation of IR spectra of ¢iniple vrganic compounds,

Linat=T1
Alcohols - Classilication and nomenc lature.
Monchydric aleohols - Methods ofF formation by reduction o wldehvdes, ketones, carboxylic
acids and esters. Hydrogen bonding. Aeidic nature. Reactions o alcobvl with mechanism.
Dihydrie ateohols - methods ol lormation, chemical reactions ol vicinal glycols, oxidative
cleavage |[PhiDAc) and HIQ, | and pinacol-pinacolone reamrangemen
Uribydric alcohols - methads of formation. chemical reuctions vl whycerol.

Phenols

Nomenclature. structuee and honding. Preparation o Phenals. Phssiul properties and acidic
character. Comparative acidic siength of alcohols and phenols. Reactions of phenols-
electrophilic wromatic  substitubion. acylation and  carboxs lition. Muechanisms of  Frivs
rearrangement, Claisen rearmmpement, Gatterman $vnthesis. Havhen-Hoesch reaction, Lederer-
Manasse reaction and Remmer- | iemann reaction.

Ethers and Epoxides

Methods of fommation. physical properties. Chemical reaciions - dledvape and autooxidation
Ziesel s mothod.

symhesis b epoxides. Aciil and pase-catalyzed ring vpening of epoxides prientation of epoxidy
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Linit=111

Aldehyvdes and Ketones

siruciune ol the carbonyl group: Symtheses of aldehydes from scid chloride

el nd: xetones using | J=lithmnes, symtheses of ketores [rom nitol nd i
carboxy e acids: Physical propertics

Mechinism of nucleophilic additions to carkiny group with particular emphasis on benzoin
tdol, Perkin and Knoevenagel condensations. Condensation with a ] I !
Wittig reaction. Mannich reaction, Oxidativn of 8l lehydes, Bagyer-Villiger oxidation
Cdiimizzarn reaction, MPY  (Meervein-Pondrody eriey), Clemmensen [T-Kish
MRt reductions, Halogenation of enolizable keiones. Use of acetals and | 3-dithi
prOteeting group
Uinit-TV

Carboxvlic Acids

Strugture nil bonding. physical propertizy, udithty of carboxylic acids, effecreof substituents on

L

scid strenpth, Preparation of carhoxvlic acids. Reactions of carboxyhic aeids, |lell-Volhard-
Zelinsky reaction. Reduction of carboxyliv ueids, mechanism of deciirboxylation.

Methods ol [urmation and chemical readtions of halo acids. riydroxy agids - malie, trtarie and
eitrie nerds. '
Dicarhoxylic acids: methods of formation and eflecl af heat anid dehydrating azents (suceinie,
ghizaric amd adipic acids),

Carbaxylic Aeid Derivatives
strocture. nomenclalure and synthests ol acid thlofides. esters. amides and acid anhydrides
Relotive stability of acyl derdvatives. Physical properties. inlerconversion of acid derivatives by
nuc hiophihe sevl substitution.
Prepacatun of carboxylic acid derivatives. ehemivil reqctions, mechanisms of estorifcation and
Rydrolysis cacidic and basic),

Lnit-V
Organic Compounds of Nitrogen
Prepuration of nitroalkanes and ntlrvbrencs. Chermical reactions of nitroalkanes. Mechanisms of
hucheipil e substitation in niroarenes and their reductions in acidic, neutral and alkaline media
Pieric acid
Nmines: Strueture. nomenelature and prepariion of alkyl, and aryl amines (reduction ol nitro
Compuunds miitiles), reductive ammation ol sldehydic and ketome compounds.  Physical
propuriies.slerenchemstry of amines. Separation of o mixture of primary, seeandary and tertiary
dmines Struciocal lealures effecting busicity of wmines, Armine salts us phase-transiir cirla)ysis,
Gabriel-philalipide reaction and Hoffmuaen bromamide reaction with mechanism
Reuchians o) amines. elsetraphilic srmmatic subsimtion in uryl amines, reactions ol dmines with
ireus actd. Diazotisation and muchanism Syiibetic: transformations of arvl diazonium sals.
azo Couplivg aid ils applications,
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Ch-203 Paper i Physies] Chemistry
(2 Hrs. or 3 perinds/week)

UNET-
Fhermodynamics - |
Definition of Thermodynamic Terms: Svsiom. sumroundings, etc. Types of systems, intensive
and extensive iJI’lJ!}':—ITiE'F. Stite and |:-,-|'.',|. functiens. and
process, concepl ol heat and work
First Law of Thermodynamies ; Statement. detinition of internal energy and enthalpy, heat
capactly. heat capacities ol constanl velume dnpd pressure and thelr relationship. Jodle's law
Joule-Thomson |-<-rr'ﬂ|-'=-r1l and inversion temperature, Caleulation of w, q, di) & ._:II for the
expansion ol ldeal gases under isothermal und wbiabatic conditions for rev r'r~_~.||“| Proc
!humm.huumir_, Sutndard state, stondard enthalpy of lormation, Hess's !.-,-~.-. of ‘heul
ummaton and jis apphications” Heal of reaction al constant pressure and at constant volume
Enthalpy of newtralization. Bond dissociativn energy and its caleulation froffl theono-chemical
data, temperature deperdence of enthalpy. Kirchholf's equation

UNIT-1L
Thermodynamics <11
Second Law of Thermodynamics | Need foi 1he law, different sistements of the law Camot
evele and its efficieney, Camot-Theorem. Thermodynamic scale of temperature.
Concept of Entropy - Entropy as a staie function. epiropy 254 lunction of V&T, entropy as 2
function of P&T. entropy change in physical change. Clausiug inequality and eniropy as a criteria
of spanianeily and equilibaum. Entropy chanpe in idéal euses and mixing of gases.
Third Law of Thermodynamics : Nerst heat theorem. statement and concept of residual
eniropy. evaluation of absolute entropy Trom hea: capacity daty. Gibbs and Helmholtz functions;
Lihbs Tunetion 0 and Helmbolte funcuon (A) a8 thermodyaanic quantities. A & G s criteria
for thermaidynamic equilibrivm und spontaneity, their advantage over entropy change. Variation
ofGand Awith I, Vand T.
Chemical Equilibrium:
Eguilibrium constanl and free enerdy, Thermodynamic denvation of law of mass action. Le
CUhatelier's principte, Reaction lsotherm and reaction isochore. Clapeyron equition and ¢ ]llLI'-.Il.l'-'.-—
Clapevran equation, applications

UNIT-111
Phase Equilibrium: Siatement and meaning of the terms: phase, component und degree of
lreeduni, derivation o Gibbs phase rule. phase syuilibrig of ane component system - waler, COy
and sulphur svslenis
Phase equilibria of hwo component system - solid-liguid eyuilibria simple ¢utectic Ri-Cd, Ph-
A svstens, desiverization ol lewd.
solid selutions - compound tormation with. Congreent melung point (Me=Zn) and inconeruent
tpeiiing pont, L NaCl-HE0) Svsteny. Freezing nisiures aectone-dry jce.
Liguid-Liguid mixtures: fdeal lguid mistires Ruoult's and Henry's law, Non ideal system —
areotropes. MU R0 and ethanel-water systemns. Parlaliy museible hywds: phenol-water. Lower
and  upper consolute tempersure. cifect ol impurity en cemsolute Fmpermvere. MNemst
digtrttuation ki - therimodyige deciviring, applicition -

Dg \TP‘ | - -Q_,I_:.\IU:'F
i (%3 T
M\»

Ck ot 7@ J@V i




LINIT-V

Electrochemist ry =1

Eledthical ransport-conduetion in meiuls and in Eiecirolyte solulions, specili conductance and
Cyurvalent conductance;, mesisurement of equivitient conductance. varintion of equivalent nd
specific conductance with dilutiog

Migrgtion of ions and Kehiruusch law. Atthenius theory of electrolvie dissociation and 11s
limtations, weak and strong etectrolytes. Ostwald's dilurion law. its uses and hmitations. Debye-
Huckel-Onsager's equation for srong electiolytes (elementary treatmen: only), Transport
fumer, definition and determination by Hittorf 's method and moving boundary method
Applications of conduetivity medsurements:

(e

leemihation uf degree of dissociution determination of K, of acids. determination of solubilits

productefa '.-.[,'-EH.TIE';H soluble salt Ln-]n,igh_‘lr-|i':r_~|; IC litrations

UNIT-V
I-flentr'urhemisnj' —I1
Types-of reversible electiodes Lis-metal- ion, meral-metal ion, mel-ifso !l salt anion and
redox electrodes, elecirode retctions. Nemst equation, derivation af cel“E.M.F. and single
clecieode  potential, standard hydrogen electrode, reference elpetrodes standard electrode
potential, sign conventions, electuchemical series and its significanee,
Ilecirolytic and Galvanic cells - reversihle and rrreversible ¢ells, conventional representation of
eleeirochemical cells.
EMF of a cell and its measuremiis. Comptitation oPeells EME. Caleulation of thermodynamic
guanilies of cell reactions (AG. AM and K), polanzation, over potential and hydrogen
uvervollage,
Concentration cell with and  wiihout tmansport.. tguid junction  poten(ial, dpplication of
concentratton cells. Valency of {ins. solubility product and activity coelficient, polentiomeiric
lirralions.
Definition of pH and pE. determination of pH using hydrogen quinhydrone qmd slisy electrodes.
by potestivmetric methodls.

sugeested Books:
i, Principles of Physical Chenmistry: B. R. Puri, Sharma and M, S Pathania.
2. A Text Book of Physicul Chemistn: A 8, e and 5. . Anand.
3. A\ Text Book of Physicul Chemisies: Kondu und Jain,
4. The elements of Phy sical Chepnistre: W Atkins Oxford.

A Upiversicy CGigneral Chemistry, C.N R Rao. Mac Millan | :
B Basic Inorgaic Chemists F-A! Cittén, G, Wilkinsor and PLL. Caue Wiley.

T Loneise [norganic Chemisin, 10, [Lee. ELBS |
& Cancepts of Models of Inoreanic Chemisiny B, Douglas. 0. MeDanicl and |, Alexander,

i Juhn Wiles . v oz | ! ;
8 Inarganic Chemistry, 0.1 Shriver PW. Atking and €. H. Langtord. (xtord.
08 Inorganic Chemistry, W Poreeticld Addison Wesley.
Il Jevrpanie Chemistry, o\G) Sharpe. Bl 1S
13 ']mi':"_-_;:m]_u Chemistry, (rl ."-_Llir.‘:-n:uh._'r-im\_l [3.:\ 'IFurr. Freotice Hull.
(EN Organic Chemisty, Morrison and Bl Prentice 1lall,

1% Organiv Chemistry. LG, Wide Ji Preative flall )
15 Fentimentals of Organie Cliemisie. Solomuond, Jihn Wiley,




IEMISTry Practical LaDor tory Course- |

14 hrs Or & P'..-:-:;_--_T:_ 'week)

Inorganic Chemistry

(i} Instrumentation
Colorimetry
ta) Job'smethod
(b) Male- ratin method
Adulteration -Food stuffs
Efftuentanalysis, watar analysis
Solvent Extraction
separation and estimation of Mg (I1) and Fa(ll)
lan Exchange Method
separation and estimation of ME (I} and Fe (I
(i) Separation and identificationof Six radicals (3 cations and 3 anibng) in the given inorganic
mixture including special combinations and Interfering radicals
Organic Chemistry
(i) Laboratory Techniques
A, Thin Layer Chromatagraphy

Determination of Revalues and identification of organic compountds,

{al Separation of green leaf pigments (spinach leaves may be Lsed)

(b) Preparation and separation of 2.4 - dinitrophenylhydrazones of atetene, 2- butanone, hexan-2-
ane and hexan-3-one using toluene and light petroleum: [40-50) soivent systerm,

{c] Separation of 2 mixture of dyes using cyclohexane and ethyl acetate {8.5;1.5)

B. Paper Chromatography : Ascending and Circular
Deterrnination of R, values and identification of OrEanic compounds,

{a) Separation of mixture of phenylalanine and glycine. Alanine and aspartic acid, leucine and
glutamic acid. Spray reagent - rihydring

(b) Separation of 3 mixture of DL-- alanine, glycine and L- Leucine using n- butanel; acetic acid:
water (4:1:5], Spray reagent -ninhydrin,

{c) Separation of monesancharides - Mixture of O- galactose and D- fructose using n-butarol -
acetone - water (4:5:1) Spray reagent -aniline hydrogen phthalate.

{ii} Synthesis of Organic Compunds
{8} Acetylation of salicylic acid, aniline, glucose and hydroguinane,
Benzoylation of aniline and phencl
(b) Aliphatic elctrophilic sulsstitution
PFreparation of indoform from ethanol and acetone
{c) Aromatic electrophilic substitution
Nitration
Preparation of M-dinitrobenzene
Preparation of p- nitroacetanilide
Halogenation
Preparation of P- bromoacetanilide
preparation of 2,4,6,- tribromophens
{d) Diazotization/coupling
Preparation of methyl orange and methyl red
(e} Oxidation
Preparation of benzoic acld from telueme.
{f} Reduction
Freparation of aniline from nitrobenzene

e '
preparation of m-nitroaniline from m-dinitrobenzene.. o RENTE :
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[iii) Qualitative Analysis

Idantification of |_'_|‘_j_,':=';,;:i. omaolunds (=alid an { il through the icticonal group analysi

determination of melung poitit, bofiing point and preparation of sultable derivarive
Physical Chemistry
{i} Transition Temperature
Determination of the transition temperature of the given substance by
thermometric/dialometric method {e.g MnCl2.4H,0/5rBr.2H:0)
(i) Thermochemistry
a) Todetermine the solubility 6f benzoic acid at diffarent temperatires and to determine HH
of the dissalution procass
b] Todetermine the enthalpy of neutralization of 3 waak acld/weak base versus strong base
strong acid and determine the enthalpy of ionization of the weak acid/weak base
¢l Todetermine the enthalpy of solution of solid calcium chloride and calculate the lattice energy
of calcium chlaride from Its enthalpy data using Bern- Haber cycle
{lii) Phase Equilibrium
a) To study the efféct of a solute (e..g. NaCl, Succine acid | on the critical solution temperature of
twa partially miscible liquids (e.g. phenol water systemt) and to determipssthe concentration
af the saolute in the given phenol water system.
b) Ta construct the phase diagram of two components, (e.g. diphenylamine-tenzophenone)
system by coaling curve method
{iv) Distribution law

2] To study the distribution of iodine between water and CCL.
b) To study the distribution of benzoic acid between benzene and water.

{Instructions to the Examiner)
B.Sc.part il
CH-204 Chemistry Practical 4

IMax. Marks: 50 Duration of Exam : 5 hrs. Minimum Pass Marks : 18
Inorganic Chemistry
Ex.1 Mixture Analysis- Or Solvent Extraction Or lon exchange 16
Crganic Chemistry
Ex. (1) Identification of one organic compounds through the functional Eroup analysis, o7
determination of melting point, boiling point and preparation of suitable derivatives.
or

Perform one experiment out of the experiments on thin layer and paper chromatography
given in the syllabus,

{i1) Synthesls of one of the six preparations (05
Physical Chemistry
Ex. 3 Perform one of the physical chemistry expariments as mentioned in the syllabus. 12
Ex.4 Viva-voce 0s
Ex. 5 Record 0s
50
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