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_ J/Colligative properties of dilute solutions

2 

Ideal and Non ideal solutions. The thermodynamics derivations of Rault's law relative
lowering vapour pressure, osmotic pressure, elevation in boiling point (Ebullioscopy),

depression in freezing point (Cryoscopy).
Determination of molecular mass of a solute by: (i) Berkeley-Hartley's method (n);
(ii) Beckmann's method (/1 Tt) and (iii) Landsberger's method (/1 Tb), abnormal molecular
mass, degree of dissociation and association of solutes, Numerical problems.

SUGGESTED BOOKS: 

1. Physical Chemistry, 7th Edition, P. W. Atkins and Julio de Paula, Oxford Univ. Press, 2002.

2. The Elements of Physical Chemistry, 3rd Edition Peter Atkins, OxfordUniv. Press, 2000.

3. Physcial Chemistry - A molecular Approach Donal A. Mcquarrie and John D. Simon, Viva Low­

priced Student Edition, 2001.

4. Introduction to Physical Chemistry, 3rd Edition Mark Ladd, Cambridge Low-Priced Edition,

1999.

5. Text Book of Physical Chemistry, S.Glasstone, MacMillan India Ltd., 1998.

6. Principles of Physical Chemistry, 4th Edition, B. R. Puri and L. R. Sharma and M. S. Pathania, S.

L. N. Chand & Co., 1987

7. Text Book of Physical Chemistr/, P. L. Soni., S. Chand & Co., 1993.

8. Physcial Chemistry Alberty, R. A. and Silbey R. J. John Wiley & Sons, 1992.

9. Physical Chemistry, G. M. Barrow, McGraw Hill, 1986.

1 o. Physical Chemistry, 3rd Edition, Gibert W. Castellan, Narora Publishing House, 1985.

11. Text Book of Polymer Science, Billmeyer, Dr. F. W. John Wiley & Sons, 1984.

12. Basic Physical Chemistry, Walter J. Moore, Prentice Hall, 1972_ 
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(A) 
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B. Sc. Chemistry (H)
1•t Year 

Paper 1B 

Full Marko: 50 
Inorganic Chemistry

Ten QueStions to be Set, Fi\re Questions arc to be Answered
(Num eracal Questioned to be Included)

Atomic Structure 
6 Hrs 

Idea of de Broglie matter waves H • b . · ' t . , e1sen erg uncertainty prtnciple, atomic orb1ta s, 
Schrodmger wave equation s· ·1· , ign1 1cance of 'V and w2

, quantum numbers, radial and 
angular wave functions and pr b b'll · • • o a t ty d1stnbut1on curves, shapes of s. p, d orbitals.Aufbau and Pauli exclusion principles H d' 1 · 1. • · f' · f , un s mu tip 1c1ty rule. Electronic con 1gurat1ons o 
the elements, effective nuclear charge 
Periodic Properties 

5 Hrs 

Atomic and ionic radii, i�zation energy, electron affinity and electronegativity - definition,
methods of determinationor evaluation, •·trends in periodic table and applications in
predicting and explaining the chemical beh�� 1"-D-l

------------

Chemical Bonding 20 Hrs 

Covalent Bond - Valence bond theory and its limitations, directional characteristics of 
covalent bond, various types of hybridization and shapes of simple inorganic molecules 
and ions. Valence shell electron pair repulsion (VSEPR) theory to NH3 , H30\ SFi; , CIF3 , 
1cri· and H20. MO theory, homonuclear and heteronuclear (CO and NO) diatomic 
molecules, multicenter bonding in electron deficient molecules, bond strength and bond
energy, percentage ionic character from dipole moment and electronegativity difference. 
Ionic Solids - Jonie structures, radius ratio effect and coordination number, limitation of 
radius ratio rule, lattice detects, semiconductors, lattice energy and Born-Haber cycle, 

salvation energy and solubility of ionic solids, polarizing pvwer and polarisability of ions, 

Fajan's rule. Metallic bond-free electron, valence bond and band theories. 

(C) �actions - Hydrogen bonding, van der Waals forces \./
----

f V s-Block Elements 6 Hrs 

V 

Comparative study, diagonal relationships, salient features of hydrides. solvation and

compfexation tendencies including their function in biosystems, an introduction to alkyls

and aryls. 

p-Block Elements
20 Hrs 

C t. study (including diagonal relationship) of groups 13-17 elements, compounds -
ompara ,ve . Jt ·(

like hydrides, oxides, oxyacids and halides of 9
?

'-16, hydrides ot boron-d1borane ii! 

@!\�\ \o\�0 
\� 7'!/� �� 

( 
.r\ \ ;,,/ iJ � .. /-� 

.J t-.. (\�" /i . .. ,. . -tin� j 

Time 3 Hours 
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B.Sc. Chemistry (H) 

1 st Year 
Paper1C

Time 3 Hours Full Marks: 50 
Organic Chemistry 

Ten Questions to be Set, Five Questions are to be Answered 

(Numerical Questioned to be Included) 

J Structure and Bonding 5 Hrs 

Hybri�ization, bond lengths and bond angles, bond energy, localized and delocalized
chemical bond I van der Waals interactions, inclusion compounds, clatherates, charge
transfer complexes resonan h . . . . . . . . , ce, yperconJugat,on, aromat1c1ty, inductive and field effects, 

,.-hydrogen bonding. 

�/ Mechanism of Organic Reactions 8 Hrs 

CuNed arrow notation, drawing electron movements with arrows, half-headed and double�
headed arrows, homolytic and heterolytic bond breaking. Types of reagents -
electrophiles and nucleophiles. Types of organic reactions. Energy considerations. 
Reactive intermediates - carbocations, carbanions, free radicals, carbenes, arynes and 
nitrenes (with examples}. Assigning formal charges on interm�diates and other ionic 
species. 
Metho s of determination of reaction mecha.nism (product analysis, intermediates, isotope 
ef cts, kinetic and stereochemical studies). 

1-lL Stereochemistry of Organic Compounds

Concept of isomerism. Types of isomerism. 

12 Hrs 

Optical isomerism - elements of symmetry, molecular chirality, enantiomers, stereogenic 
centre, optical activity, properties of enantiomers, chiral and achiral molecules with two 
stereogenic centres, diastereomers, threo and erythro diastereomers, meso compounds, 
resolution of enantiomers, inversion, retention and racemization. 
Relative and absolute configuration, sequence rules, D & L and R & S systems of 
nomenclature. 
Geometric isomerism - determination of configuration of geometric isomers. E & Z 
system of nomenclature, geometric isomerism in oximes and alicyclic compounds. 

Conformational isomerism - conformational analysis of ethane and n-butane;

conformations of cyclohexane, axial and equatorial bonds. conformation of mono 

substituted cycfohexane derivatives. Newman projection and Sawhorse formulae, Fischer 

and trying wedge formulae. 
J

/\ 
(J IV

Difference between configuration and conformation. 

Alkanes and Cycloalkanes 7 Hrs 

IUPAC nomenclature of branched and unbranched alkanes, the alkyl group, classification 

of carbon atoms in alkanes. Isomerism in alkanes, sources, methods of formation (with

e\ w -�i.irA�
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special reference to Wurtz reacUon, Kolbe reaction, · Corey-House reaction and
decarboxyfation of carboxylic acids)� physical properties and chemical reactions of
al�anes. 

Mechanism of free radical halogenation of alkanes: orientation, reactivity and selectivity.
Cycloalkanes ·-- nomenclature, methods of formation, chemical reactions, Baeyer's strain
theory and rts limitations. Ring strain in small rings (cyclopropane and cyclobutane). theory
of strainless rings. The case of cyclopropane ring: banana bonds.

V Alkenes, Cycloalkenes, Dienes and Alkynes 12 Hrs 

Nomenclature of alkenes, methods of formation, mechanisms of dehydration of alcohols
and dehydrohalogenatlon of alkyl halides. regioselectivity in alcohol dehydration. The
Saytzett rule. Hofmann elimination, physical properties and relative stabilities of alkenes.
Chemical reactions of alkenes- mechanisms involved in hydrogenation, electrophilic and
free radical additions. Markownikoff's rule, hydroboration-oxidation.
oxymercuration-reduction. Epo�idation, ozonolysis, hydration, hydroxylation and oxidation
with KMnO.s Polymerization of alkenes. Substitution at the aflylic and vinylic positions of
alkenes. Industrial applications of ethylene and propene.

Methods of formation, conformation and chemical reactions of cycfoalkenes.

Nomenclature and cfassjfication of dienes: isolated, conjugated and cumulated dienes.

Structure of alfenes and butadiene, methods of formation. polymerizatio�. Chemical
reactions - 1,2 and 1 .4 additions. Diels-Afder reaction.
Nomenclature. structure and bonding in alkynes. Methods of formation. Chemical

reactions of alkynes. acidity of atkynes. Mechanism of erectrophilic a.r.d m.;cleophilic

addition reactions, hydroboration-oxidation, metal-ammonia reductions. oxidation irnd 

polymerization. 

VI Arenes and Aromaticity 8 Hrs 

Nomenclature of benzene derivatives. The aryl group. Aromatic nucleus and side chain.

Structure of benzene: mo(ecutar formula and Kekufe structure. Stability and carbon-carbon

bond lengths of benzene. resonance structure, MO picture.

Aromaticity: the Huckel rule, aromatic ions.

Aromatic efectrophilic substitutjon - generaJ pattern of the mechanism. rote of o- and :t-

J M Chansim of nitration halogenation sulphonation, mercuration and Friedel-comp exes. e , , _ _ _ 
t. Energv profile diagrams. Activating and deactivating substituen s,

Crafts reac ,on. , _ . . . . d rtho/· para ratio Side chain reactions of benzene denvat1ves. Birch
onentat,on an o 

reduction. 

Methods of formation and chemical reactions of alkylbenzenes, alkyn�,fbenzenes and

bip

�
� 
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Vll Alkyl and Aryl Halides 8 Hrs 

·1

Nomo _taturo 00d classos of alkyl holldos, methods of formation, chemical roactions.
l,1,c-chamsms ol nu loophil' . b ,· . � ,c su s 1tut1on reactions of alkyl halides, SN2 and SN 1 reactions 
• 1th energy profile diagrams.
Poilyhologen compounds: chloroform; carbon tetrachloride.
•.A:t�ods of rormation of aryl halides, nuclear and side chain reactions. The addition-
ehmtnatlon and the elim· t· d • • ma ion-a d1t1on mechanisms of nucleophllic aromatic substitution
reactions. 
Relative reactivities of alkyl halides vs allyl, vinyl and aryl halides. Synthesis and uses of 
DDT and BHC. 

SUGGESTED BOOKS: 

1. Orgt1nic Chemistry, Pault1 YurkanisBruice, Prentice Hall, 2005.

2. Advanced Organic Chemistry, F. A. Carey and R. J. Sundberg, Plenum, 1990.

3. Organic Chemistry, Vol I & II, I.L. Finar, ELBS, 1986, 1991, 2005

4. Organic Chemistry, R.T. Morrison and R. N. Boyd, Prentice Hall, 1991

5. Organic Chemistry, Maitland Jones, Jr., W.W. Norton & Company

6. Advanced Organic Chemistry, O.S. Bahl and A. Bahl., S. Chand & Co. 1995

7. Advanced Organic Chemistry, J. March, John Wiley & Sons, 2008.

8. Understanding Organic Reaction Mechanisms, A. Jacobs, CambridgeUniv Press, 1998.

9. Organic Chemistry, M. K. Jain, Nagin& Co., 1987

10. A Guide to Mechanism in Organic Chemistry, P.Sykes, Orient Longman, 2005.

11. Organic Spectroscopy, V. R. Dani, Tata McGraw Hill, 1998.

12. Organic Spectroscopy, W.Ke�p, ELBS IV Edition, 1998.

13. Synthetic Drugs, G. R. Chatwaal, Himalaya Publications, 2000.

14_ Steriochemistry of Organic Compounds, Ernest L. Elie!, Samuel H. Wilen, Wiley India

Edition,
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B. Sc Chemi try (Hons)

Paper n
lnb Course 

Full Marks: - 50 

lnorgijnlc Chemistry 

., Semrm.lcro Anctly· is - cation analysis, separation and Identification of ions trom Group� I,
JI. flt. IV, V f anal)1ical U'OUp. 

Calibrt1lion of lmctional weights, pipettes and burelles. Preparation of slandard solutions.
Dilution• 0.1 M to 0.001 M solutions.

Qvantitalive Analysis 

Volumotric Analysis 

. (a) Detcrmint1tion of acetic acid in cornmerclal vinegar using NaOH
(b) Determination of alkali contunt - antt1cid tablet using HCI,

�c) Est,mallon of Cnlcium conlent in chalk as calcium oxalate by permanganometry,
(d) Estimation of hardness of water by EDT A. ,
(c) /stirnation of ferrous and ferric by dichrornate method:

� Estimation of copper using thiosulphatc.

Gravimetric Analysis 

.Anai>'s1s of Cu as CuSCN and .�i�s Ni (dimethylgloxime) ..

Synthesis and Analysis 

' t:�4/.' f d. trioxalato forralo (ttt). Na:,[Fe�_C,..0,1Ll and determination a: i�s.'-", Prepar a hon o so Ii..1m

, cornpo�11Ion by :x:rmagnnomotry.

(b, . Preparation of N1-Dr•AG complex. fNi(DMG);,j. 

(cj Preparation of copper tctr�icUnmine complex. (Cu(Nh:))�JSO.l • 

(d) Preparation o! cis- and trans- bisoxalato 01aqua chromate(tll) ion.

Jnstrumentation 

Colorimetry 

(a) Job's method (b) Mofe-ra!io method

Adulteration - Food stuffs. 
Ettluenl analysis. water analysis.

Solvent Extraction 

Separation and esHmation of �Ag(II) and Fe(IIJ}

Ion Exchange Method 

Separation and estimation of Mg{II} .:ln<J Zn(H).

. n n 

Time 6 Hours 
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B. Sc. Chemistry (H)
2nd Year 

Paper II A i' 111 /k
1

"'i 

'10 

Time 3 Hours \.__,,.... / 
/ 

I Full Marks: 50 
Physical Chemistry 

Ten Questions to be Set, Five Questions are to be Answered 
(Numerical Questioned to.be Included) 

Thermodynamics - I 
12 Hrs 

Definition of thermodynamic terms: system, surroundings etc. Types of systems, intensive
and extensive properties. State and path functions and their differentials. Thermodynamic
process. Concept of heat and work.
First Law of Thermodynamics: statement, definition of internal energy and enthalpy. Heat 
capacity, heat capacities at constant volume and pressure and their relationship. Joule's
law - Joule-Thomson coefficient and inversion temperature. Calculation of w, q, dU & dH
for the expansion of ideal gases under isothermal and adiabatic conditions for reversible
process. 
Thermochemist,y: standard state, standard enthalpy of formation- Hess's Law of heat 
summation and its appfications. Heat of reaction at constant pr�ssure and at constant
volume. Enthalpy of neutralization. Bond dissociation energy and its calculation from 
thermo-chemical data, temperature dependence of enthalpy. Kirchhoff's equation. 
Thermodynamics -If 13 Hrs

Second law of thermodynamics: need for the law, different statements of the law. Carnot 
cycJe and its efficiency, Carnot theorem. Thermodynamic scale of temperature. 
Concept of entropy. entropy as a state function, entropy as a function of V & T, entropy as 
a function of P & T, entropy change in physical change, Clausius inequality, entropy as a 
criteria of spontaneity and equilibrium. Entropy change in ideal gases and mixing of gases. 
Third Jaw of thermodynamics: Nernst heat theorem, statement and concept of residual 
entropy, evaluation of absolute entropy from heat capacity data. Gibbs and Helmholtz 
functions; Gibbs function (G) and Helmholtz function (A) as thermodynamic quantities, A & 

Gas criteria for thermodynamic equilibrium and spontaneity, their advantage over entropy

change. Variation of G and A with P, V and T.

Chemical Equilibrium 5 Hrs 

Equilibrium constant and free energy. Thermodynamic derivation of law of mass action. Le

Chatefier's principle. 

Reaction isotherm and reaction isochore - Clapeyron equation and Clausius -Clapeyron

equation, applicatio�s. 

IV Phase Equilibrium 10 Hrs 

d an·,ng of the terms - phase component and degree of freedom,
Statement an me 

. . f G"bbs phase rule phase equilibria of one component system - water, CO2
derivation o , 



V 

Phaw equilibria of two component system - solid-liquid equilibria, simple eucecHc - Bl-Cd, 
Pb-Ag 5YSlcms, dosilverisation of lead. 
Solid solu\ions - compound forma\ion w\th congruent melting point {Mg-Zn) and 
,ncongrucnl moiling point, (NaCI-H2O), (FeCIJ•H2O) and CuSO,.-HaO) system. Freezing 
mixtures. acetone -dry ice. 
Liquid - liquid mixtures - Ideal liquid mixtures, Raoult's and Henry's law. Non-ideal

system-ozeotropes - HCl·H20 and ethanol - water systems.

Partially miscible liquids - Phenol-water, trimett:1ylamine-water, nicotine-water systems.

Lower and upper consolute temperature. Effect of impurity on consolute temperature. 

Immiscible liquids, steam distillation.

Nernst distribution law - thermodynamic derivation, applications. 
Electrochemistry - I 10 Hrs 

Electrical transport -conduction in metals and in electrolyte solutions, specific conductance 
and equivalent conductance, measurement of equivalent conductance, variation oi 
equivalent and specific condu.ctance with dilution. 

Migration of ions and Kohlrausch law, Arrhenius theory of electrolyte dissociation and its 
limitations, weak and strong electrolytes, Ostwald's dilution law its uses and limitations. 
Debye-Huckel-Onsager's equation for strong electrolytes (elementary treatment only).

Transport number, definition and determination by Hittorf method and moving boundary 
method. 
Applications of conductivity measurements: determination of degree of dissociation, 
determination of Ka of acids, determination of solubility product of a sparingly soluble salt, 
conductometric titrations. 

VI Electrochemistry - II 10 Hrs 

Types of reversible electrodes - gas-metal ion, metal-metal ion, metal-insoluble salt-anion 
and redox electrodes. Electrode reactions, Nernst equation, derivation of cell E.M.F. and 
single electrode potential, standard hydrogen electrode-reference electrodes- standard 
electrode potential, sign conventio�s, electrochemical series and its significance. 

Electrolytic and Galvanic cells - reversible and irreversible cells, conventional

representation of electrochemical cells.

EMF ·of a cell and its measurements. Computa tion of cell EMF. Calculation of

thermodynamic quantities of cell reactions (�G, �Hand K), polarization, over potential and

hydrogen overvoltage. 

Concentration cell with and without transport, liquid junction potential, application of 

concentration cells, valency of ions, solubility product and activity coefficient, 
.,., 

potentiometric I ,;-
,]// . �'\r!J -� . �-1�t
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oefinition of pH and PKa determination of pH using hydrogen,. quinhydrone and glass 
electrodes, by potontiometric methods. _ _
suffers - mechanism of buffer action, Henderson-Hazel equation. Hydrolysis of salts.

corrosion - types, theories and methods of combating it.

slJGGESTED BOOKS:

1 _ 
physical Cl1emistry, 7th Edition, P. w. Atkins and Julio de Paula, Oxford Univ. Press, 2002.

2_ ,he Elements of Physical Chemistry, 3rd Edition Peter Atkins, OxfordUniv. Press, 2000.

3. physcial Chemistry - A molecular Approach Donal A. Mcquarrie and John D. Simon, Viva Low­

priced Student Edition, 2001.

4_ introduction to Physical Chemistry, 3rd Edition Mark Ladd, Cambridge Low-Priced Edition,

1999. 

5_ ,ext Book of Physical Chemistry, S.Glasstone, MacMillan India Ltd., 1998.

6_ principles of Physical Chemistry, 4th Edition, B. R. Puri and L. R. Sharma and M. S. Pathania, S.

L. N. Chand & Co., 1987

7_ ,ext Book of Physical Chemistry, P. L. Soni., s. Chand & Co., 1993.

8_ physcial Chemistry Alberty ,  R. A. and Silbey R. J. John Wiley & Sons, 1992.

9_ physical Chemistry, G. M. Barrow, McGraw Hill, 1986.

10_ physical Chemistry, 3rd Edition, Gibert w. Castellan, Narora Publishing House, 1985.

11 _ rext Book of Polymer Science, Billmeyer, Dr. F. w. John Wiley & Sons, 1984.

12_ sasic Physical Chemistry, Walter J. Moore, Prentice Hall, 1972.
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B.Sc. Part I

Chemistry (Subsidiary)

. 
(BCH-Sub I)

stlons are to be Set, Six Questions are t b 
ren aue 

(N . . 
0 e Answered selecting two from eachumencal Questioned to be Included)

Group -A 
PHYSICAL CHEMISTRY

G scous State: Kinetic Theory of Ideal G I • • 1. a 
., . . ases, postu ate, Derivation. Deduction oJ Ideal gas

from Kmetlc gas Equation RMS M p b b Jaw · , ost ro a le and Average speed. Vander Waal's
Equation for real Gases.

2. Chemical Equilibrium: Law of Mass Action and its Derivation. Applications of Law of Mass

Action to Gases, liquid and heterogeneous system. Relation among Kp, Kcand Kx. Le chateliar

Principle.

3. Theory of Dillute Solutions: Colligative properties of Dilute Solution. Osmosis and Osmotic
Pressure� Raoult's law of lowering of Vapour Pressure, Elevation of Boiling Point
and Depression in Freezing Point. Determination of Molar Mass using above methods.

4. Thermodynamics: Important thennodynamic terms. Work� Heat and Internal Energy.First
Law of Thermodynamics. Enthalpy, Heat Capacity� relation between Cp and Cv Work done in

• isothermal process. Adiabatic process for ideal gases and their Relation between P-V. V-T and P­
T using Adiabatic process for Ideal Gases.

t 5. Thermochcmistry: Various types of Enthalpy of Reaction. Relation between qp and qv.

I 

• 

• 

• 

Hess's Law of constant Summation. Bond Energies and their calculations. Bomb Calorimeter.

Group B 

INORGANIC CHE!VUSTRY 

. , 

J. Atomic Structure: Bohr theory of Hydrogen atom, atomic spectra of Hydrogen atom .

Moseley Equation. Concept of wave function, Four Quantum Numbers, shape of the orbitals, 

1sotopes ( detection, Separation and concept of Atomic Mass) .•

•• 

f 
,l 

•

• 

2. Periodic Classification of EJcmcnts: Consequences of Atomic size, ionization energ.y,

eleclTon affinity ( electron gained Enthalpy), electronegativity, oxidation state .

e}o� 
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l l·c·tl nonding : Ionic Bond cov 1 
33 

·3. C Jl�lll • ' a ent Bonds I-I d 
13 d L 

' Y rouen B d \1 

. , Energy ' on ande Equation B I 
::- on , an dcr Waal's Forces 

LatllCl: , orn -Jaber Cy I s· 
. 

b 'dization. VSEPR Theory , Structures Sh 
c e. igma and Pi bonds concept of

Hy n ' apes Bond I ' ang es of covalent species. 

-'· The Chemistry of individual clements and th e1r compound . . d 
With reference to Electronic configuration l b·1· , 

s m per10. s and groups: 
' s a 1 Ity of oxidaf t t · d · 

general chemical reactions and their
1011 s a es ,ac1 base behaviors , 

r. 11 
. 

compounds,, structure � Shapes of their compounds and ions
of the 10 owmg :

(a) Group 18 (Noble Gases): Discovery. isolation . . . 
Zenon (Structures Shap 1-I b .. - . and separat10n. Fluorides and oxides of

' es , • Y nd1zation ) 
(b) Group 11. Silver and Gold: Extraction . . . . . 

and gold and th · • . metallurgy important chemical reactions of silver
eir important chemical reactions. 

(c) Grou
_
p 13: Preparation, properties and uses of BF3 , BCb. Boric Acid and Borax.

Hydndes of Boron (non detailed study). 

Group C 

ORGANIC CHEMISTRY 

1. General Idea of Organic Chemistry:

(a) Structures and Shapes of Organic Compounds .

Tetravalency of Carbon : Hybridization of sp3 ,sp2 and sp.

(b) Classification and Nomenclature of Organic Compounds.

(c) Elementary idea oflnductive effect, Electromeric and Mesomeric Effect.

2. Alcohol: Classification, Nomenclature, Primary ,Secondary and Tertiary alcohol. Glycerol

/d its Preparation and its chemical reaction.

/ Aldehydes and Kctones: General Methods of their Preparation ,Chemical Properties and their

derivatives. Nitriles. 

4. Amines: ( a ) Classification ( b ) Preparation. ( c ) Properties ( d ) Separation ( e ) Distinction

and ( f) Basicity of amines.

s. Carboxylic Acid: General Methods of Preparation. Properties of monocarboxylic acids.Their

derivatives such as esters, acid chlorides, acid anhydride and amide
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finte 5 J-{ours

8. Sc Part I

Subsidiary Lab Course

Group-A 

Inorganic Lab Practical

1. Q
ualitative Inorganic: Analysis of mixture containing four radic;ls.

34 

Full Marks: 25 

Basic Radicals: Ag+, Hg+, Pb2
\ Cu2+, Hg2

\ Bi3\ Cd2+, Sn2+
, Sn4+, Fe2+

, Fe3+
, AJ3+, Cr3+

, Ni2+,
2+ z 2+ Mn2+ Ca2+ Mg2+ N + K+ NI-I + Co ' n ' ' ' ' a ' ' 4 • 

Acid Radicals: Co/-, s2
-, SO/, N03-, N02-, halides. 12 Marks 

Group-B 

Organic Lab Practical 

2. Preparation of Organic Compounds:

(a) Acetylation of aniline .

(b) Nitration of nitrobenzene.

( c) Oxidation of benzaldehyde.

( d) Hydrolysis of esters (Ethyl benzoate and methyl salicylate ).

3. Record of class work and Viva-vocc

8 Marks 

5 marks 

i, -
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B.Sc. Part TI
Chemistry (Subsidiary)

(BCI-I-Sub II) 
Ten Questions are to be Set Si Q t· , x ues ions are to be Answered selecting two from oa-eh(Numerical Questioned to be Included)

Group-A 

PHYSICAL CHEMISTRY
1. Chemical Kinetics: Rate of reaction, First order and second order reaction Determination of
order of reaction by various methods. Arhenius equation and Activation energy.
2. Electro chemistry ; Conductance of weak and strong electrolytes. Specific Conductance,
Equivalent Conductance and Molecular Conductance and their experimental Determination.
Variation of Conductance with dilution. Kohlrausch's Laws.
3. OshYald's Dilution Law: Concepts of pH and pOH. Buffer Solutions. Modern concept of
Acid and Bases ( Bronsted- Lowry and Lewis concept ). Common ion effect, Solubility Product
and its application . 

4. Electrochemical Cell : Reversible and Irreversible Cells. Origin of Standard Electrode

Potential. Applications of emf measurements.( Solubility Product and Valency calculation)

5. Radioactivity : Alpha, Beta and Gamma rays. Isotopes, Isobar and Iso�ones.Group

Displacement Law. Balancing of Nuclear Reactions. Half Life and Average Life. Artificial

Radioactivity, Carbon Dating .

Group - B

INORGANIC CHEMISTRY 

1. General Chemistry of d- Block Elements ( With Reference to 3d ): Electronic

C t- t· o ·dat·1011 State Atomic and Ionic Radii. Magnetic Properties .Standardon 1gura 10n� x1 , , 

Reduction Potentials Ionization energies, colour of important transition m�tal compounds.

Catalyti c  Properties of metals . 

. • 
ds· _ Double salts and Coordination compounds, nomenclature.

2. Coordrnat10n compoun 

Werner's theory, Isomerism, valence bond theory.

. _ f I d. ·d ·JI Elements and their compounds: - The study of following group
3. Chemistry o n 1v1 u, 

w.r.t .

(i) electronic configuration (ii) Oxidation states and their s tabilities (iii) Acid-base characters

(iv) General Chemical reaction of elements and their compounds
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" t . of the cov·1lent compounds formed by the elem

; 
'v) ldcnt1

. -hcatt. on o f. ,1cic . :\ ' and � basic radicals of their respective compounds

ents
(vi) Shapes and slruc me ' 

Group 16:- Sulphur, Sodium thiosulphate� Oxiacid of sulphur.

. ll u I ium (III) and chromium (VI)
Group 6:- Chromium, extraction meta uroY, c irom 

f fl . 1 d oen fluoride and oxiacids of
Group 17:- Halogens: Properties and uses o uorme, 1y roo 
chlorine.

. 11 ... 1 nical properties and uses.Group 7:- Manganese: Occurrence extraction meta urgy, c 1e1 
Important compounds of Mn IV and Mn VII. 

. . 
h . . I • erties and structure and uses.Ozone and hydrogen peroxide: Preparation, c ermca pt op 

( 4. Gravemctric Estimation: - Silver, Copper, Nickel, Barium, Chloride and Sulphate.

l 5. Volumetric Estimation: - Silver� Copper and Chloride.

Group - C
ORGANIC CHEMISTRY 

1. lso111erism: (a) Structural Isomerism and
(b) Sterio Isomerism.

2. Dicarboxlic Acid: Oxalic Acid and Malonic Acid (Synthesis and Chemical Reaction).
3. Hydroxy Acid: Lactic Acid, Tartaric Acid, (Isolation, Synthesis.Chemical reaction �md
Constitution). Optical Isomerism of Lactic Acid and Tartaric Acid. Elements of symmetry,
resolution of racemic compounds.

,/4-�arb;hydrate: Cl�ssit1�ation, Nomenclature and Open chain and ring Structure of Glucose .
5. Benzene and its monosubstituted Product: Toluene, Nitrobenzenc, Aniline. Benz�ne
Diazonium Chloride ,Phenol, Benzaldehyde, Benzoic Acid (Preparation, Properties and uses).

�me reactions: Perkin Reaction, Friedel- Craft Reaction, Cannizzaro's Reaction, Kolbe's
Reaction, Riemer - Tieman Reaction, Sandmeyer Reaction.

/Eicm�ntary Idea of electrophilic Reaction: Mechanism of Nitration, Halogenations and
Sulphonation in aromatic rings. Directive Influence of- OH, - Nl-h, - CH3 , - N02 and -S03H
group.
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