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{
! Wm the year 2008-09)

PAPER 1

Tota
| prublt‘ms are expected on all to 1 Lectures: 9g

Num("’“a plcs
TERM |

W ATES OF MATTER 15L
: n.oducﬁ(’“’ ideality and kinctic_ t.heory of gases(only postulates) |
s In ell’s distribution of velocities(graph &qualitative discussion), real
s l\mssibility factor, Boyle temperature, van der Waals equation of state
‘tc\ ‘Dmp[:mena ’ liquefaction of gases based on Joule Thomson effect. ’
A

.mtrodUCti on, study of_viscosity and its determination using Ostwald’s
Rk "udy of surface tension and its determination using stalagmometer.

G nfroduction. amorp}lous and c?rystall'me solids, crystallography. Crystal
SO ncept of space lattice and unit cell.
_:\'SWmS’

1l

MQ;AN"I‘)'ﬁTRUCTURE OF ORGANIC COMPOUNDS. 8L
 BONE

| Allotropy of carbon:

carbon nanotubes. .
) Hybridization: sp, sp’, sp hybridization of carbon and nitrogen; sp° and sp’

hybridizations of oxygen in Organic compounds.

13 Owerlap of atomic orbitals: Overlaps of atomic orbitals 10 form ¢ and © bonds,

shapes of organic molecules.

I+ Blectronic effects in organic molecules: Polarization or Inductive effect — Nature;
wlarity of a covalent bond, dipole moment and its effect on properties of
molecules, such as m.p./b.p., solubility; Polarizability effect: Delocalized bonds —
Resonance, drawing of resonance structurcs of different conjugated systems,

s fl;SOnance energy and stability of conjugated systems, Hyperconjugation.
ods weaker than a covalent bond: Hydrogen bond — nature, effect of on

"p/b.p,, solubility in water; van der Waals forces.

o

Structure and properties of diamond, graphite,fullerenes,
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of functional groups: Geometry ang electronic g

oSG Ut i ey
e
¢
v ~ti"“al bi- functional
ﬂ‘“”._,.clﬂ‘“'e' mono- mdl i- func t1ﬂona compounds on the bagig of o
: «m‘:cnclatll’;c following ° ai;els\ ((1) ‘;'(Ompounds: alkanes,  alkeneg arlmomy
2 ‘\“Td- ¢ coholS, il enl? dcr?d ctonc‘s, carb(.)xylic acids, C:alrb(;xylil?m'8 ’
ﬁl\aﬁ“ﬁ 1(uding iheir cyclic analogues. TS, and
~ mc
" 55:
ﬂmﬂ

. ds: mono-, di-, and poly- ]
omatiC compoun » A5, poly- substituted benz .
jpore of ;10 tional groups. Monosubstituted fused polycyclic ar es.C’zn_c:s, with

o  ihracer and phenanthrene.

. f Inorganic Chemistry _
ﬂnportaﬂcc o . , 2L
o -tﬂgabl o and periodicity of properties- o py

pod 1.ong form of pc‘:riodiis_ table
2l mic and jonic radi1; o ‘
21 ﬁ;?isaﬁon of atoms;(formation of cations and anions) S
%i Fffective nuclear charge and its -calc.ulation using Slater’s rules;
)s Elcctronegcti\’ity and its determination by Pauling’s, and Mulliken’s methods
B (Numeriwl problel?ls expected);
2.6 Polarizability(F ajan’s Fulcs) ,
| Conepts for qualitat.lve.‘analysns - 8L
31 Types of qualitative analysis
12, Factors affecting precipitation equlibria (solubility product) in qualitative
s (numerical problems expected)
12.1.Common ion effect;
3.2.2.pH effect,
33.3.Complexation;
334 Ionic strength;(uncommon ion effect)
33.5.0xidation states
[amples to illustrate the abovementioned factors may be selected from the schemes for

fultative analysis in the laboratory work).

2
v
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TERM-II

, ICS:
'.‘l{ M KIN T wtion of rate constant, measurement of o

X cacty
giom ' rated rate equations for zero, first and g tlgn 0:2:8, order
0 ity ions only a=b : )
! olc"“lm nd order react! Y a=b to be considered), kinetic

1
¥ 0 -
Pn® for 8¢ d order reacti
! .ﬂddo ol for & et and secon ons, pseudo first order reactiong.

¥ . .o order of reaction by
n of detccmo 4 b) Graphical method  ¢) Equi-fraction method

. 10ﬂm .
1'a)l‘“‘gﬂlt solation el

) Osm?l?e;perawfc on rate of a reaction, temperature coefficient, Arrchenius
{0

W gdon characfcfisms of catalyzed reactions, classification & examples
140““"515 |
| MISTRY: _ _ 5L
.PHOTO?gtochC‘ms“y’ photon yneld(quanm yield) and its determination,
Mk En | sccondary reactions, reasons for high and low quantum yield, study
pi® ' chemical reactions: o
Ofphzﬁon hetween hydrogen and chlorine, i) dissociation of hydrogen iodide.

sers and photosensitized reactions, , photochemical smog, ozone

| sensitl .
2 ?;;lt:no n, concept of flash photolysis.

oy

—

RIOCHEMISTRY OF ORGANIC COMPOUNDS $L

|| omerism - Types of isomerism: Structural isomerism (chain, position and
finctional) and Stereoisomerism.

! Gty - Configuration, chirality and enantiomers, stercogenic/chiral centre,
symmetric carbon atom, Representation of configuration by “flying wedge
fomula” and projection formulae - Fischer, Newman and Sawhorse. The
nferconversion of the formulae.

Ui Sereochemistry of carbon compounds with one, and two similar and dissimilar
“mmeMc caroon atoms; enantiomers, diastereomers, and racemic mixtures and

! @:‘Prpf"l’m_i“, threo, erythro and meso-isomers. .

“teomerism (Geometrical isomerism) due to restricted rotation around carbon-
tatbon double bond,

" “fomations: Conformations of ethane. Difference between configuration and
“nformation,
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2.2 ;l::hOls’ Dehydrohalogenation of haloalkaneg El and E2

cactions of alkenes and cyclqalkcncs (upto6c

2.3 cpoxidation: Pcmzﬂgm}a‘&m‘;\da“o“o ozonolysi
ovnikov's and anti- Markovnikov’s addi; i . .

gﬁ‘;;:' ins, hydroboration-oxidation, 10ns (with mechanisms); formation of

-enes: Types of alkadienes and the;j iliti
alkadienes: 1ypes , heir stabilities — cumy] i

2.t Goﬂjugated; Reactions of conjugated dienes — 1,2- and 1,4-:dzgiet?(’)r::011§tiz&’-Alder
reaction- : |

) § Preparation of alkynes: Dehydrohalogenation of vicinal dihalides and haloalkencs

2 fom metal carbides. ’

1.6 Reactions of alk)_n_cs: Hy‘dra‘t_xon; Addition of HX, -selective hydrogenation to cis- and
crans-a!kenes’ acidity of terminal alkynes, preparation of metal acetylides and their
alkylation.

UNIT-VI

{. CHEMISTRY OF CO-ORDINATION COMPOUNDS:
{1 Distinction between double salts and co-ordination compounds;
1.2 Experimental evidences of co-ordinate bond formation;
1.3 Terms involved in co-ordination compounds;
1.4 TUPAC nomenclature;
1.5 Werner’s theory of co-ordination compounds;
1.6 Effective atomic number rule
1.7 Isomerism in coordination compounds
1.7.1. Ionisation isomerism;
1.7.2. Hydrate isomerism;
1.7.3. Linkage isomerism;
1.7.4. Co-ordination position isomerism,;
1.7.5. Stereoisomerism-geometrical and optical isomerism, with special reference
to Co-ordination Number 4 and 6
1.8. Applications of coordination compounds

8L

1. COMPARITIVE CHEMISTRY OF GROUP-13 ELEMENTS: 7L

2.1 Trends in metallic character,oxidation states,melting and boiling points inert pair
effect

2.2 Structures of electron deficient compounds with reference to boron hydrides;
23 Chemistry of aluminum compounds:halides,oxides and alkyls
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PAPER-II

Total Lectures:90

Numerical problems are expected on all topics

TERM-I

DU

| THERMODY. NAMILS: . 12L
“First 1aW of thermodynamics, internal energy, enthalpy, isothermal and adiabatic
cEsSES; p-V-T rc}atlon for adiabatic process, second law of thermodynamics, need
for the 1a%», Camnot’s cycle, mechanical efficiency, concept of entropy, physic;l
significance of entropy, entropy changes accompanying change of state and

n-anstltion

Helmholtz and Gibb’s free energies, relation between them, criteria of spontaneity.

2 I_’_R,_E.S—Efm ATION OE__EXPERIN[ENT AL DATA: - 3L
i) Graphical rcprcsc.ntzftlon of experimental data: equation of straight line, slope and
intercept and their significance.( with relevant examples)
i) Significant figures: concept , rules and examples.

UNIT I

i, MECHANISM OF ORGANIC REACTIONS: 9L,
1.1. Bond breaking processes: Representation of electronic movement by curved
arrows, Homolytic and heterolytic fissions, Assigning of formal charge to given

atoru.
12. Formation, structure and stability of carbocations, carbanions, and carbon radicals.

1.3. Types of reagents: Electrophiles and nucleophiles; Acids and bases: Lowry-
Bronsted and Lewis concepts, carbon acids; Classifications of reactions on the basis
of mechanisms.

1.4. Study of mechanisms: (a) Sx1 and Sx2 reactions — Effect of structure of substiate,
leaving group, solvent, nucleophile. (b) Aldol reaction — Base catalysed simple and

crossed aldol reactions of aldehydes and ketones.

2. ALKANES AND CYCLOALKANES : 6L

2.1 Introduction: Applications of alkanes and cycloalkanes, general formula, lack of
reactivity in alkanes. Concept of angle strain — Stability and reactivity of

cycloalkanes up to 6 C atoms.
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urces: Petroleum oil — Comp()s'ti .
22 50 thermal, thermodynamics in thle og’mcfefuung, Cracking - thermal and
hy® ance of methane. ' °% reformation; Natural gas -
3n;hysi031 properties
2.3.

: rties: Combustion -
pemical propertics 4 Alkanes a5 £, A
z.4nci,mbcr concept, anticknocking agents, fuel relateq i:slilcl:;cftd()f loion of focdsionte
Jutiot; Isomerization; Free radica] haloge epiction of feedstocks,

po ting product distribut; genation — Mechanis thermod i
factOI‘S affecting p: llll()n, feaCthty-sele Ctivity Pl‘inc:?;,)le, YNamics,

ittt

CAL BONDING AND MOLECULAR s |
l.CHEMI 1.1 Ionic Bond: Formation of jonjc b\TR&_TUﬂ

71 10m1c bond, lattice energy,salvation energy. Born-
Haber cycle and Kapustinski’s equation(Numerlcal Problems expectfgl), 4(;_:m

1.2 Covalent Bond:- Lewis electron d

ot stru v A
bonding,coordinate bond ctures;single and multiple
1.3 Valence Bond theory: - })IIJ,
1.3.1 sigma and pi-bonding, 1

1.3.2 Theory of lllybridization,with respect to equivalence of contributing
atomic orbitals in following exa

: mples:CH,,NH; and
133 Energetics of hybridization: He,NH; and H;0

1.3.4 Types of hybridization:sp,sp2, sp3, with illustrations like
BCClz,BF3, SICL,

1.4 Shapes of Chemical species on the basis of V.S.E.P.R.Theory:- like
NHs, CIF3,BrFs,Icl, ', TeFs !, PX3(X=halides),

TERM II

UNIT 1V

1.CHEMICAL CALCULATIONS: - 9L

Methods of expressing concentration of solutions- molarity, normality, molality,
mole fraction, formality, dilution of solutions, interconversion between different
concentration units, concept of milliequivalents, millimols, ppm and ppb.

Primary and secondary standards, preparation of standard solutions, calculation of
concentration of commercial samples of acids and bases like hydrochloric acid,

sulphuric acid, acetic acid and ammonia.

Use of computers in chemical calculations.
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ycTION TO MOLECULAR SPECTROSCOPY: 6L
;,INTR?,If) clectromagnetic radiation, interaction of emr with matter- absorption,

N o fluorescence and scattering. ‘Energy types and energy levels for atoms
omis® molecules. Types of spectroscopy, quantization of energy, basic equation of

i f eclectromagnetic .
an copy, regions O ch gn Spectrum and different types of
spoc'f": copy- General applications of different Spectroscopic techniques.

P itative discussion-information to be given in tabular format).
(4

Y
maﬂCity an . .. . )
LA aticity: Characteristic properties of aromatics compounds, Huckel’s rule,
114 naticity and antiaromaticity, resonance energy.
o atic hydrocarbons: (a) Benzenoid hydrocarbons: benzene, naphthalene,
12" pityacenc, phenanthrene, .
) Nonbcnzcnmd ions: Cyclopropenium, cyclopentadienide, cycloheptatrienium

d Aromatic Hydrocarbons 4L

on. .
3 Acﬁmmatic hydrocarbons: Cyclobutadiene, structure of cyclooctatetraene.

) Reactions of aliphatic organic compounds and their interconversijons

11L
7] Reactions of Alkyl halides with: Aqueous Alkali, Alcoholic alkali
' (dchyd:ohalogcnation), Potassium cyanide. Conversion of alkyl cyanide further to

primary amine and carboxylic acid; Ammonia, Silver salt of carboxylic acid, Sodium
Alkoxide, Formation of Grignard Reagent, Wurtz reaction.

17 Reactions of Alcohels with: Sedium Metal, HX, PCl;, PCls, SOCI,. Dehydration,
Oxidation of primary, secondary and tertiary alcohols. -
1.3 Reactions of Aldehydes and Ketones:

Addition to carbonyl compounds: - (i) HCN. (i) Grignard Reagent.
Condensation reaction with hydroxylamine. Aldol Condensation.
Reduction of Aldehydes and Ketones: - (i) Catalytic Reduction. (ii)

Clemenson’s Reduction. (iii) Reduction with LiAlH, and NaBH,, (iv) Wolff-Kishner
reduction. Haloform Reaction.

L4 Reactions of Acids, Esters and Amides:
24.1 Acids: Salt formation, Anhydride formation, Amide formation, Acid halide
formation, Ester formation, Formation of alkanes.
24.2 Hydrolysis of Esters with acids and alkalies, Reaction of esters with Grignard

Reagent, Hydrolysis of amides, Reduction of amides, Hoffmann bromamide
)5 reaction.

' zReaCtions of Amines :

22; FOl'matiqn of amines from — nitroalkanes, oximes

- AC?tYIatlon of amines with acetic anhydride and acetyl chloride, Action of
Mitrous acid on primary, secondary and tertiary amines, Methylation of
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qynill bei t . .
§) in each being not more than six. :
a!t’“‘s 1 No mechanismg ar

. bioinorganic Chemistry: Introductio
. . N, essenti )
al SYStcmS, rolc. of metal ions such as Na,IZn}?al and no_“'es_»sentlal elements in
mental Chemistry:- ¢ and Cu in biological systems; 2L
2.1 Study of various gaseous ,
i pollutants, such . . 6L
and sulph . » Such as oxide
h dl: - w_1th respect to (1) sources of emission'sz'(')fl:11 tr.()%t?n,carbon
azards;and (iv) control measures: ;(11) fate;(1ii) health
2.2 Green House effect,Ozone la ’ ;
" . yer de .
paritive Cdl;e.rmstry of group-14 elements: - pletion,and its consequences
3.1 Trends in metallic character,oxidati : : 1L
pair effect; on states,melting and boiling points inert
3.2 Catenation and allotropy with special reference to carbon(to include study of

fullerenes);
3.3 Chemistry of silicon with special reference to methods of purification zone

refining and single crystal method
3.4 Introduction of silicones with reference to methods of preparation and their

_pasi
7 Eriviro

3.Com.

uscs.

PRACTICAL SYLLABUS

PHYSICAL CHEMISTRY :

Study of the acid catalysed hydrolysis of methy] acetate.( rate constant to be

evaluated graphically and from calculations)
2. Study of the base catalysed hydrolysis(saponiﬁcation) of ethyl acetate.( rate
constant to be evaluated graphically and from calculations)
| sample of hydrochloric / acetic

3. To determine the strength of commercia
acid.(Standard solution of succinic acid to be prepared, NaOH solution to be

cosity of the given liquid.

supplied.)

4 Ostwald’s viscometer-To determine the vis
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[norganic semi-micro qualitative analysis of a sam
© oy four cations from the gou;:s given below:*
an’ S Group-A) rb ,(‘UJ,FC“,Niu Znu (*.az' Mgz. N}I4“'
Group-B) NH4"™ KU, AI™,Cd™* Mn® Ba?* Cot* mg"
Group C) K:"+,Ff".Sr“ Cu“,CH*,N’i“,m’",Mé’* '
\nions: CO3 ,504 7,NO;, »-C17,Br "I",Complexities of anions not excpected)
+ \Minimum two mixtures belonging to each group should be analysed
++ sulphide in any form should not be used for precipitation of cations

ple containing two anions and

REFERENCE BOOKS

%m of Physical Chemistry:

» Atkins(1996)
f,;}‘g:i?{on,éxford University Press.
» Physical Chemistry:
I')'m-;i w. Ball(2003)
Thomson Brooks/Cole
1# [ndian Reprint 2007 .
printed in India by Akash Press, Delhi
3.Chemistry:
raymond Chang(1994)
s Edition,McGraw Hill, Inc.
4Physical Chemistry:
[ra N. Levine(1995)
4" Edition,McGraw Hill, Inc.
5. Physical Chemistry:
G. M. Barrow
¢" Edition, Tata McGraw Hill Publishing House Ltd.,New Delhi.
' 6.Physical Chemistry:
G. W. Castellan
3 Edition, Narosa Publishing House, New Delhi.
1.Physical Chemistry:
GK Velumpallie(1997)

Prentice Hall of India Ltd.,New Delhi.
?. Schaum Outline Series:

‘!}Coliege Chemistry-7th Edition
Physical Chemistry-2* Edition
McGraw Hill, Inc.

ReaNic cHEMISTRY
1) Systematic Nomenclature of Organic Chemistry: A Directory to Comprehension
0 gnd Application on Its Basic Principles, D, Hellwinkel, Springer Verlag, 2001.
tCl‘ﬂOChermstry of Carbon compounds, E. L. Eliel, Tata Mcgrawhill, New Delhi.

Organic Chemistry, Paulka Bruice, Pearson Education, New Delhi.
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anic Reaction Mechanism, V.K. Ahluwalia and R.K. Parashara, Narossa
- ations. )

“ P“bhc:clghcmisﬂ‘y, J. Memurry, Asian Books Pwt. ] td.

(5 Ofgaﬂ_c Chemistry, T.W.G. Solomons and C.B. Fryhle, John Wiley and Sons.

(6 O'gam-sm,, Vol. I and II, Roger Macomber, Viva Low Price Students Edition.

ani® Cherm!
o NIC CHEMISTRY | |
ergamc Chemistry, M.C.D
i . Edition,East- West press.1969
» Medern Inorganic Chemistry, William Jolly Second (special
" Indian)Edition, Tata-McGraw-Hill pub, 199
3. Basic Inorganic Chemistry:
" F.A. Cotton, G.Wilkinson and P.I_ Gaus,
5™ Edition, John Wiley and Sons. (1995 )
4. Inorganic Chemistry ,D.F. Shriver and P. W Atkins,
' 3 Edition, Oxford University Press. (1999)
5. Spot Tests in Inorganic Analysis Feigl ELSIVIER Publication Anger.

6. Physical Chemistry,K.J.Laidler and .H.Meiser,second ,CBS Pub (this is also
- the first Indian Edition) 1999

7. University Chemistry, Third Editio

8. Ions in Aqueous Systems, Therald
Hill Book Co.,1972.

9. Inorganic Chemistry:
E.A. Keiter and R.L. K

ay and J.Selbin;second

n,Bruce Mahan,Narosa Pub.,1975.
Moeller and Rod O’Connor,McGraw-

Principles of Structure and Reactivity, Huheey,
eiter, Fourth Edition, Addison-Wisley Publishing Co. (1993)

10. Inorganic Chemistry: Principles of Stru
E.A 37 Edition,Addison-WisIey Publishing Co

11. Comparative Inorganic Chemistry Bernard Moody, 3" Edition, CBS
Publishers, New Delhi(1996)

12. Concepts and Models of Inorganic Che
and J Alexander, Third Edition, John Wil

13. Vogel’s Textbook of Quantative Ch
Jeffery, J. Bassett, 7. Mendham and
Publications

14. Chemistry of Elements N.N. Greenwood and Earnshaw
Pergamon Press, UK.

15. Nature of Chemical Bond L. Pauling, Third Edition, Comnell University Press,
Ithaca NY(1960)

16. Fundamental Concepts o
Sodhi, Narosa Publishig House.

cture and Reactivity Huheey,

mistry ,B Douglas,D.Mc. Daniel
ey and Sons Inc. (1994)

emical Analysis: Revised by G.H.
R.C. Denney, (1996) Fifih Edition, E1.BS

f Environmental Chemistry Second Edition, G.S.
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SCHEME OF EXAMINATION

F.Y.B.Sc. Chemistry (Revised Syllabus)
(effective from 2008-2009)

Crystalization or Characterization of Organic

(fo|||p0und. 20
b V0|umetric OR Inorganic Proparation 08
Total - 28
gession I
a Commercial Analysts OR Kinetics 20
b. Gravimetric OR Qualitative 12
Total - 22
3) Written Test on safety 08
&
4 Written Test on Organic, Inoiganic, Physical Practicals
With one question of 2 marks each. 06
5) Journal 06
Total - 20

Written test can be given a the beginning of Session I & Paper to be collected after
15 minutes. The schedule can be as follows :

9.00 a.m. to 9.15 a.m. ; Written Test
9.15am. to 12.15 p.m. : Session 1
1.15 p.m. to 1.00 p.m. : Lunch

100 p.m. to 4.00 p.m. : Session II
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