


Zoology
B.Sc. Part 111 (2021-22)
Paper 11

. : GY AND
GENETICS, CELL PHYSIOLOGY, BIOCHEMISTRY, BIOTECHNOLO
BIOTECHNIQUES

Unit: 1 (Genetics) {iatke

Linkage & linkage maps, Sex Determination and Sex Linkage
' . 5 I . E’

Gene interaction- Incomplete dominance & Codominance, Supplementary gen

e R : - iple alleles.
Complementary gene, Epistasis Lethal gene, Pleiotropic gene and multiple

*  Mutation: Gene and chromosomal mutation K linefelter
Human genetics: chromosomal alteration: Down, Edward, Patau, Turner and Kline

Syndrome Single gene disorders: Alkaptonuria, Phenylketonuria, Sickle cell anemia,

albinism and colour blindness

Unit: 11 (Cell Physiology)
General idea about pH & buffer
Transport across membrane: Diffusion and Osmosis

Active transport in mitochondria & endoplasmic reticulum
Enzymes-classification and Action

-
-
-
-

Unit: I (Biochemistry)
Amino acids & peptides- Basic structure & biological function
ycogenesis: Gluconeogenesis; Glycolysis:

* Carbohydrates & its metabolism- Gl

Glycogenolysis; Cosi-cycle
Lipid metabolism- Oxidation of glycerol: Oxidation of fatty acids

Protein Catabolism- Deamination, transamination, transmethylation

Unit: IV (Biotechnology)
* Application of Biotechnology

* Recombinant DNA & Gene cloning
* Cloned genes & other tools of biotechnology (Tissue culture, Hybridoma, Trasgenic

Animals and Gene library)

Unit: V (Biotechniques)
I Principles & techniques about the faollowing:

(i) pH meter
(ii) Colorimeter
(i11) Microscopy- Light microscopes: Compound, Phase contrast & Electron microscopes

(iv) Centrifuge
(v) Separation of biomolecules by chromatography & electrophoresis
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B.SC.-HI
PAPER- 1 (BOTANY)

(ANALYTICAL TECHNOLOGY PLANT PATHOLOGY, EXPERIMENTAL
EMBRYOLOGY, ELEMENTARY BIOSTATISTICS, ENVIRONMENTAL
POLLUTION AND CONSERVATION)

UNIT-1
Structure, Principle and applications of analytical instrumentation.
Chromatography technique, Oven, Incubator, Autoclave, Centrifuge, Spectrophotometere

UNIT-1I
Plant Tissue culture techniques, growth media, totipotency, protoplast culture, somatic

hybrids and cybrids, micropropagation, somaclonal variations, haploid culture.
Analytical techniques: Microscopy-Light microscope, Electron microscope

UNIT-111
General principles of plant pathology, general symptoms of fungal, bacterial and viral

diseases, mode of infection] diseases resistance and control measures, plant quarantine. A

study of epidemiology and etiology of following plant diseases.
Rust diseases of wheat, Tikka diseases of groung nut, Red rot of sugar can, Bacterial blight

of rice, yellow vein mosaic of b hindi, Little Leaf of brinjal.

UNIT-IV
Introduction to pollution, green house gases, Ozone depletion, Dissolve oxygen, B.O.D.,

C.0.D.
Bio magnification, Eutrophication, Acid precipitation, Pytoremediation. Plant indicators,

Biogeographical Zones of India, Concept of Biodiversity, CBD, MAB, National parks and
biodiversity Hot spots, Conservation strategies, Red Data Book, ITUCN threat categories,

invasive species, endemic species. concept of sustainable development.

UNIT-V

ELEMENTARY BIOSTATISTICS:
Introduction and application of Biostatics, measure of central tendency-Mean, Median,

Mode, measures of dispersal-Standard deviation, standard error.
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B.SC.-111

PAPER- 11 (BOTANY)

LOGY AND
(GENETICS, MOLECULAR BIOLOGY, BIOTECHNO
: BIOCHEMISTRY)

UNIT-I

T chromosomes, giant
Cell and cell organelles, organization and mﬂI‘FhD‘lﬂgY ['ﬂi BN SR e

i )
chromosomes, cell division. Mendel's laws, gene interactions, linkag

: : ; S L ination, cyvtolasmic
chromosomal aberration, polyploidy, sex linked inheritance, sex determi Y
inheritance, gene concept: cistron muton, recon.

UNIT- 11

Nucleic acids, Structure and forms of DNA and RNA, DNA/RNA as gt?HEth matenial,
replication of DNA. biochemical and molecular basis of mutation, genetic code and its

properties, mechanism of transcription and translation in prokaryotes, regulation of gene
expression, Operon model.

UNIT- 111

Recombinant DNA. Enzymes in recombinant DNA technology, clonin
Bacteriophages, Cosmids. Phagemids), gene cloning, PCR. A
G.M.Plants, Monoclonal antibodies, DNA finger printing

UNIT- IV

2 vectors (Plasmid,
pplication of Biotechnology;

Protein: Chemical composition, primary, secondary and

tertiary structure of Proteins.
Carbohydrate: general

account of monosaccharides, disaccharids and Polsaccharides
Fat: Structure and properties of fats and fatty acids, s
UNIT-V

ENZYMES: Nomenclature and classifaction, components of en
action, enzyme kinetics (Michaelis-Menten
Abzymes. Ribozymes. factors allecting enzym

ynthesis and breakdown.

zymes, theories of enzyme

constant), allosteric enzymes. Isozymes,
e activity,

-
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B.Se. Part-111

Paper-1
MECHANICS, ATOMIC MOLECULAR AND NUCLEAR

PHYSICS

RELATIVITY, QUANTUM

Unit-1 Reference Systems, inertial frames, Galilean invariance propagation of light, Michelson-
Morley experiment, search for ether, Postulates for the special theory of relativity,
Loreniz transformations, length contraction, time dilation, velocity addition, variation of

mass with velocity, mass-energy equivalence, particle with zero rest mass.

Unit-2 Origin of the quantum theory : Failure of classical physics to explain the phenomena such
as black-body spectrum, photoelectric effect, Compton effect, Wave-particle duality,
uncertainty principle, de Broglie's hypothesis for matter waves, the concept of Phase and
group velocities, experimental demonstration of mater waves. Davisson and Germer's
experiment. Consequence of de Broglie's concepts, Bohr’s complementary Principle,
Bohr's correspondence principle, Bohr's atomic model, energies of a particle in a box,
wave packets. Consequence of the uncertainty relation, gamma ray microscope,

diffraction at a slit.

Schrodinger's equation, Statistical interpretation of wave function,
Orthogonality and normalization of wave function, Probability current density,
Postulatory basis of quantum mechanics, operators, expectation values, Ehrenfest’s

theorem, transition probabilities, applications to particle in a one and three dimensional
harmonic oscillator in one dimension, reflection at a step potential, transmission

Unit-3 Quantum Mechanics:

boxes,
across a potential barrier.

Unit-4 Spectra of hydrogen, deuteron and alkali atoms spectral terms, doublet fine structure,
screening constants for alkali spectra for s, p. d and f states, selection rules. Discrete set
of electronic energies of moleculers, quantisation of vibrational and rotational energies,

nuclear distance, pure rotational and rotation vibration spectra.

transition rules for pure

es and anti-Stokes lines,
pectra, experimental arrangements for

determination of inter-
Dissociation limit for the ground and other electronic states,

vibration and electronic vibration spectra. Raman effect, Stok
complimentary character of Raman and infrared s

Raman spectroscopy.
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Unit-1 Amorphous and

lattices, Crystal planes, Miller
Law. Bonding in

solids, classi
evaluation of Parameters, Spec

Vg of solid, Madelung constant.
: : e heat of solids, classical theory (Dulong-Petit's law),
Einstein and Debye theories Vibrati i '

. _ By ' onal modes of one d ional atomic lattice,
Dispersion relation, Brillouin Zone, R ks Z

rystalline solids,

of symmetry, seven crystal system, Cubic

indices, Laue's equation for X-ray diffraction, Bragg’s
fication, Cohesive energy

Unit-2 Free electron model of a

metal, Solution of one dimene; i on i
constant potential, Density of states, Fermi Enerdgiy, egrig: bmﬂﬂchrﬁds i:tgaﬂmmz;
Penr!}i model without mathematical details), Difference between Metals, Insulator and
Semiconductors, Hall effect, Dia, Para and Férromagnetism, Langevin's theory of dia and
para-magnetism, Curie- Weiss's Law, Qualitative description of Ferromagnetism
(Magnetic domains), B-H curve and Hysteresis loss
Unit-3 Intrinsic and extrinsic semiconductors, Concept of Fermi level, Generation and
recombination of electron hole pairs in semiconductors, Mobility of electrons and holes.
drift and diffusion currents, p-n junction diode, depletion width and potential barrier,
Junction capacitance, |-V characteristics, Tunne
diode, solar cell, Bipol

| diode, Zener diode, Light emitting
ar transistors, pnp and npn transistors, characteristics of transistors,

different configurations, current amplification factor, FET and MOSFET Characteristics.
Unit-4 Half and full wave rectifier, rectifier efficie

Inductor filter, L and x

ncy ripple factor, Bridge rectifier, Filters,
section filters, Zener diode, regulated power supply using zener
diode. Applications of transistors, Bipolar Transistor as amplifier, h-parameter. h-
parameter equivalent circuit, Transistor as power amplifier, Transistor as oscillator.
principle of an oscillator and Bark Hausen’s condition, requirements of an oscillator.
Wein-Bridge oscillator and Hartley oscillator,

Unit-5 Digital Circuits: Difference between Analog and Digital Circuits, Binary Numbers,
Decimal to Binary and Binary to Decimal Conversion, AND, OR and NOT Gates
(Realization using Diodes and Transistor), NAND and NOR Gates as Universal Gates,
XOR and XNOR Gate, De Morgan's Theorems, Boolean Laws, Simplification of Logic
Circuit using Boolean Algebra, Digital to Analog Converter, Analog to Digital Converter.




TEXT AND REFERENCE BOOKS:
| Introduction to solid state physics: C. Kittel.
. Solid State Physics: A J. Dekkar.
. Electronic Circuits: Mottershead.
. Electronic Circuits: Millman and Halkias,

~

Semiconductor Devices: S.M. Sze.

». Electronic devices: T.L. Floyd.
7. Device and Circuits: J. Millman and C. Halkias.
8. Electronic Fundamental and Applications: D, Chatopadhyay and P.C. Rakshit.
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9. Electricity and Magnetism: K. K. Tiwari.

PRACTICALS
Minimum 16 (Eight from each group)
Experiments out of the following or similar experiments of equal standard

Determination of Planck’s constant.
Determination of e/m by using Thomson tube.

1.

2.

3. Determination of e by Millikan's methods,

4. Study of spectra of hydrogen and deuterium (Rydberg constant and ratio of masses of

electron proton).
Absorption spectrum of iodine vapour.

Study of alkali or alkaline earth spectra using a concave grating.
Study of Zeeman effect for determination of a Lande g-factor.

8. Analysis of a given band spectrum.
9. Study of Raman spectrum using laser as an excitation source.

10. Study of absorption of alpha and beta rays.
I'l. Study of statistics in radioactive measurement.

12. Coniometric study of crystal faces.
13. Determination of dielectric constant.

14. Hysteresis curve of transformer core.
I5. Hall-probe method for measurement of magnetic field.

16. Specific resistance and energy gap of semiconductor,

17. Characteristics of transistor.

18. Characteristics of tunnel diode.

19. Study of voltage regulation system.

20. Study of regulated power supply.

21. Study of lissajous figures using CRO.

22. Study of VTVM,

23. Study of RC and TC coupled amplifiers.

24. Study of AF and RF oscillators.

25. Find roots of f(x) = 0 by using Newton-Raphson Method.

3
6.
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HEMCHAND YADAV VISHWAVIDYALAYA, DURG (C.G.)
NEW CURRICULUM OF B.Sc. PART 111
SESSION 2021-22
. CHEMISTRY 3
The new curriculum will comprise of three papers of 33, 33 and 34 marks each and practical

work of 50 marks. The Curriculum is to be completed in 180 working days as per UGC norms
and conforming to the directives of Govt. of Chhattisgarh. The theory papers are of 60 hrs. Each

duration and practical work of 180 hrs duration.
Paper -1
INORGANIC CHEMISTRY 60 Hrs., Max Marks 33

UNIT-1
METAL-LIGAND BONDING IN TRANSITION METAL COMPLEXES .
(A) Limitations of valence bond theory, Limitation of Crystal Field Theory, Application of

CFSE, tetragonal distortions from octahedral geometry, Jahn—Teller distortion, square planar

geometry. Qualitative aspect of Ligand field and MO Theory.
(B) Thermodynamic and Kinetic aspects of metal complexes. A brief outline of thermodynamic

stability of metal complexes and factors affecting the stability, substitution reactions of square
planar complexes, Trans- effect, theories of trans effect. Mechanism of substitution reactions of

square planar complexes.

UNIT-11
MAGNETIC PROPERTIES OF TRANSITION METAL COMPLEXES
Types of magnetic behavior, methods of determining magnetic susceptibility. spin only formula,

L-S coupling, correlation of psw (spin only) and per values, orbital contribution to magnetic

moments, application of magnetic moment data for 3d metal complexes.

Electronic spectra of Transition Metal Complexes.
Types of electronic transitions, selection rules for d-d transitions, spectroscopic ground states,

spectro-chemical series. Orgel-energy level diagram for d' and d° states. discussion of the

electronic spectrum of [Ti(H20)s]** complex ion.

UNIT-11I
ORGANOMETALLIC CHEMISTRY
Definition and classification of organometallic compounds on the basis of bond type. Concept of
hapticity of organic ligands. Metal carbonyls: 18-electron rule, electron count of mononuclear,
polynuclear and substituted metal carbonyls of 3d series. General methods of preparation (direct
combination, reductive carbonylation, thermal and photochemical decomposition) of mono and
binuclear carbonyls of 3d series.
Structures of mononuclear and binuclear carbonyls of Cr, Mn, Fe, Co and Ni using VBT. z-

acceptor behavior of CO (MO diagram of CO to be discussed), Zeise's salt: Preparation and

structure.




Catalysis by Organometallic Compounds —
Study of the following industrial processes and their mechanism :

Alkene hydrogenation ( Wilkinsons Catalyst)

I
Polymeration of ethane using Ziegler ~ Natta Catalyst

2.

UNIT-IV
BIOINORGANIC CHEMISTRY
Essential and trace elements in biological processes, Excess and deficiency of some trace metals

Toxicity of some metal ions (Hg, Pb, Cd and As), metalloporphyrins with special reference to
hemoglobin and myoglobin. Biological role of alkali and alkaline earth metals with special

reference to Ca® and Mg, nitrogen fixation.

UNIT-V
HARD AND SOFT ACIDS AND BASES (HSAB) Classification of acids and bases as hard

and soft. Pearson’s HSAB concept, acid-base strength and hardness and softness. Symbiosis
Applications of HSAB principle.

INORGANIC POLYMERS

Types of inorganic polymers, comparison with organic polymers, synthesis, structural aspects
and applications of silicones. Silicates, phosphazenes and polyphosphate.

REFERENCE BOOKS
I.  Basic Inorganic Chemistry, F. A. Cotton, G. Wilkinson and P, L. Gaus, Wiley.

2. Concise Inorganic Chemistry, J. D. Lee, ELBS.
3. Concepts of Models of Inorganic Chemistry, B, Douglas, D. Mc Daniel and J. Alexander,

John Wiley.
Inorganic Chemistry, D. E. Shriver, P. W, Atkins and C. H. Langford, Oxford.

Inorganic Chemistry, W. W. Porterfield, Addison ~ Wiley.

Inorganic Chemistry, A. G. Sharp, ELBS.

Inorganic Chemistry, G. L, Miessler and D, A, Tarr, Prentice Hall,

Advanced Inorganic Chemistry, Satya Prakash,

- Advanced Inorganic Chemistry, Agarwal and Agarwal,

lﬂ Advanced Inorganic Chemistry, Puri, Sharma, S, Naginchand,

I'l. Inorganic Chemistry, Madan, S, Chand,

12. Aadhunik Akarbanic Rasayan, A. K, Shrivastav & P. C. Jain, Goel Pub,

13. Uchchattar Akarbanic Rasayan, satya Prakash & G. D, Tuli, Shyamal Prakashan.

14. Uchchattar Akarbanic Rasayan, Puri & Sharma,
I5. Selected topic in Inorganic Chemistry by Madan Malik & Tuli, S, Chand.

L = wma




Paper — 11
ORGANIC CHEMISTRY 60 Hrs. Max Marks 33

:i—::—TE_IItD(“\'CLIC COMPOUNDS

Classification and nomenclature, Structure, aromaticity in S-membered and 6-membered rings

containing one heteroatom: Synthesis, reactions and mechanism of substitution reactions of: Furan,

Pyrrole (Paal-Knorr synthesis, Knorr pyrrole synthesis, Hantzsch synthesis), Thiophene, Pyridine
ynthesis), Quinoline and

(Hantzsch synthesis), Indole (Fischer indole synthesis and Madelung s
synthesis, Doebner- Miller

isoquinoline, (Skraup synthesis, Friedlander's synthesis, Knorr quinoline
synthesis, Bischler-Napieralski reaction. Pictet- Spengler reaction, Pomeranz-Fritsch reaction).

UNIT 1T

A ORGANOMETALLIC REAGENT
Organomagnesium compounds: Grignard reagents formation, structure and chemical
reactions.
Organozine compounds: formation and chemical reactions.
Organolithium compounds: formation and chemical reactions.

B. ORGANIC SYNTHESIS VIA ENOLATES
Active methylene group, alkylation of diethylmalonate and ethyl acetoacetate, Synthesis
of ethyl acetoacetate: The Claisen condensation. Keto-enol tautomerism of ethyl
aceloacetate. Robbinson annulations reaction.

UNIT-IIT

BIOMOLECULES

A. CARBOHYDRATES
Occurrence, classification and their biological importance. Monosaccharides: relative and

absolute configuration of glucose and fructose, epimers and anomers, mutarotation,

determination of ring size of glucose and fructose, Haworth projections and
conformational structures; Interconversions of aldoses and ketoses; Killiani Fischer
synthesis and Ruff degradation; Disaccharides — Structural comparison of maltose, lactose

and sucrose. Polysaccharides — Elementary treatment of starch and cellulose.

AMINO ACIDS, PROTEINS AND NUCLEIC ACIDS

Classification and Nomenclature of amino acids, Configuration and acid base properties|
of amino acids, Isoelectric Point, Peptide bonds, Protein structure, ﬂﬁﬁﬂrﬂm
renaturation, Constituents of nucleic acid, DNA, RNA nucleoside, nucleotides, double

helical structure of DNA.




UNIT-1V
SYNTHETIC POLYMERS erization, Ziegler-Natta

A.
»olymerization, Condensation or Step growth polymerization, p?lyesters,
Llwvnnln- formaldehyde resins, urea-formaldehyde resins, epoxy resins and polyurethanes,
natural and synthetic rubbers.

& : :,If::::i-dl xlzfm:l-::?ilﬁim (Electronic Concept). Classification of Dyes. Chemistry of EIFBE-
Chemistry and synthesis of Methyl Orange, Congo Red, Malachite Green, Crystal Violet,
phenolphthalein, fluorescein, Alizarine and Indigo.

UNIT-V

A. INFRA-RED SPECTROSCOPY 3
Basic principle, IR absorption Band their position and intensity, IR spectra of organic
compounds,

B. UV-VISIBLE SPECTROSCOPY
Beer Lambert's law, effect of Conjugation, Types of electronic transitions Amax
Chromophores and Auxochromes. Bathochromic and Hypsochromic shifts, Intensity of
absorption Visible spectrum and colour.
. NMR SPECTROSCOPY
Basic principles of Proton Magnetic Resonance. Tetramethyl silane (TMS) as internal
standard, chemical shift and factors influencing it; Spin — Spin coupling and coupling
constant (J): Anisotropic effects in alkene, alkyne, aldehydes and aromatics, Interpretation
of NMR spectra of simple organic compounds. '"CMR spectroscopy: Principle and
applications.
REFERENCE BOOKS

I. Organic Chemistry, Morrison and Boyd, Prentice-Hall,

2. Organic Chemistry, L. G. Wade Jr. Prentice Hall.

3. Fundamentals of Organic Chemistry, Solomons, John Wiley.

4. Organic Chemistry, Vol I, I, IIl S. M. Mukherjee, S. P. Singh and R. P. Kapoor, Wiley

Easters (New Age).

5. Organic Chemistry, F. A. Carey, McGraw Hill,

6. Introduction to Organic Chemistry, Struiweisser, Heathcock and Kosover, Macmillan.

7. Acheson, RM. Introduction to the Chemistry of Heterocyclic compounds, John Wiley &

Sons (1976).
8. Graham Solomons, T.W. Organic Chemistry, John Wiley & Sons, Inc.
9. McMurry, JE. Fundamentals of Organic Chemistry, 7th Ed. Cengage Learning

10. Kalsi, P. S. Textbook of Organic Chemistry Ist Ed., New Age International (P) Ltd. Pub,
I'l. Clayden, J.; Greeves, N.; Warren, S.: Wothers, P.: Organic Chemistry,

P - g r i i |
Addition or chain growth polymerization, Free radical vinyl poly polyamides,

IndiaEdition, 2013.
Oxford University

Press.




Paper — 1
PHYSICAL CHEMISTRY 60 Hrs., Max Marks 34

UNIT-I
QUANTUM MECHANICS-1
< radiation law, photoelectric effect, Compton effect.

Black-body radiation, Planck’ S e
Operator: Hamiltonian operator, angular momentum npcratorr. Laglic 2 p:ﬁm;
postulate of quantum mechanics, eigen values, €igen ‘Functlt;-‘n. r.c rodinge ;

| significance of w & v, application of Schrodinger

independent wave equation, physica i
s - hydrogen atom (separation into three

wave equation to particle in a one dimensional box,
equations ) radial and angular wave functions.

UNIT-I11

A, QUANTUM MECHANICS-II
Quantum Mechanical approach of Molecular orbital theory, basic ideas-criteria for
forming M.O. and A.O., LCAO approximation, formation of H:" ion, calculation of
energy levels from wave functions, bonding and antibonding wave functions, Concept of
6. o*, m. a* orbitals and their characteristics, Hybrid orbitals-sp.sp®.sp” Calculation of
coefficients of A.O.'s used in these hybrid orbitals.
Introduction to valence bond model of Hz, comparison of M.O. and V.B. models. Huckel
theory, application of Huckel theory to ethene, propene, etc.

UNIT 111

SPECTROSCOPY

Introduction: Characterization of Electromagnetic radiation, regions of the spectrum,
representation of spectra, width and intensity of spectral transition, Rotational Spectrum
of Diatomic molecules. Energy levels of a rigid rotor, selection rules, determination of

bond length, qualitative description of non-rigid rotator, isotopic effect.

- Vibrational Spectroscopy: Fundamental vibration and their symmetry vibratin
diatomic molecules, Energy levels of simple harmonic oscillator, selection rules, p
vibrational spectrum, determination of force constant, anharmonic oscillator
Raman spectrum: Concept of polarizability, quantum theory of Raman spectra, sto
and antistokes lines, pure rotational and pure vibrational Raman spectra. Applications

Raman Spectra.
Electronic Spectroscopy: Basic pr inciples, Electronic Spectra of diatomic molecu

Franck-Condon principle, types of electronic transition, application of electronic




UNIT-1V
ELECTROCHEMISTRY-I A
Electrolytic  conductance: Specific and equivalent conductance, measurement of
equivalent conductance, effect of dilution on conductance, Kohlrausch law, application of
Kohlrausch law in determination of dissociation constant of weak electrolyte, solubility

of sparingly soluble electrolyte, absolute velocity of ioms, ionic product of water,

A.

conductometric titrations.
Theories of strong electrolyte: limitations of Ostwald’s dilution law, weak and strong

electrolytes, Elementary ideas
electrolvtes , relaxation and electrophoretic effects,
Migration of fons: Transport number, Determination by Hittorf method and moving

boundary method, ionic strength.

UNIT-V

ELECTROCHEMISTRY-II
Electrochemical cell and Galvanic cells — reversible and irreversible cells, conv_entinm’l

representation of electrochemical cells, EMF of the cell and effect of temperature on EMF

of the cell, Nernst equation Calculation of AG, AH and AS for cell reactions.
Single electrode potential : standard hydrogen electrode, calomel electrode. quinhydrone

A,

electrode, redox electrodes, electrochemical series
Concentration cell with and without transport, liquid - junction potential, application of

concentration cells in determining of valency of ions , solubility product and activity

coefficient
Corrosion-types . theories and prevention

REFERENCE BOOKS

—
.
- -

12.
13.

Debye ~ Huckel - Onsager's equation for strong

of

Physical chemistry, G.M.Barrow. International Student Edition McGraw Hill.

University General Chemistry, CNR Rao, Macmillan.

Physical Chemistry R.A. Alberty, Wiley Eastrn.
The elements of Physical Chemistry P,W .Alkin,Oxford.
Physical Chemistry through problems, S.K.Dogra, Wiley Eastern.

Physical Chemistry B.D.Khosla.
Physical Chemistry, Puri & Sharma.

Bhoutic Rasayan, Puri & Sharma,

Bhoutic Rasayan. P.L..Soni,

Bhoutic Rasayan, Bahl & Tuli.

Physical Chemistry, R.L.Kapoor, Vol- I-1V,

Introduction to quantum chemistry,A.K.Chandra, Tata McGraw Hill.

Quantum Chemistry,Ira N.Levine, Prentice Hall,




Inorganic Preparations:

ORGANIC CHEMISTRY

INORGANIC ( HEMISTRY

Gravimetric analysis:
Estimation of nickel (1) using Dimethylglyoxime (DMG)

B.Sc. Part- 111

PRACTICAL
Max. Marks-50

Estimation of copper as CuSCN
Estimation of iron as FeaOs by precipitating iron as Fe(OH);.
Estimation of Al (1) by precipitating with oxine and weighing as Al(oxine)s (aluminium

oxinate).
Estimation of Barium as BaSOy

Tetraamminecopper (11) sulphate, [Cu(NH3)4]SO4.H20
Cis and trans K[Cr(C204):. (H20):] Potassium dioxalatodiaquachromate(111)

Tetraamminecarbonatocobalt (I11) ion

Potassium tris(oxalate)ferrate(111)/ Sodium tris(oxalate)ferrate(I11)
Cu(l) thiourea complex, Bis (2,4-pentanedionate) zinc hydrate: Double salts (Chrome

alum/ Mohr’s salt)

Preparation of organic Compounds
Acetylation of one of the following compounds: amines (aniline, o-, m-, p- toluidines a

0-,m-, p-anisidine) and phenols (p-naphthol, vanillin, salicylic acid)
Benzolyation of one of the following amines (aniline, o-, m-, p- toluidines and o-, 1
panisidine) and one of the following phenols (B-naphthol, resorcinol, p cresol)

Schotten-Baumann reaction.
Bromination of any one of the following: a. Acetanilide by conventional meth

b.Acetanilide using green approach (Bromate-bromide method)
Nitration of any one of the following: a. Acetanilide/nitrobenzene by convent

method b. Salicylic acid by green approach (using ceric ammonium nitrate).
Reduction of p-nitrobenzaldehyde by sodium borohydride.

Hydrolysis of amides and esters,
Semicarbazone of any one of the following compounds: acetone, ethyl methyl k

cyclohexanone, benzaldehyde.
Benzylisothiouronium salt of one each of water soluble and water insolublg

(benzoic acid, oxalic acid, phenyl acetic acid and phthalic acid).
Aldol condensation using either conventional or green method.




Benzil-Benzilic acid rearrangement
Preparation of sodium polyacrylate.
Preparation of urea formaldehyde.

e Preparation of methyl orange.
The above derivatives should be prepared using 0.5-1g of the organic cnmpnuﬂdp The solid
samples must be collected and may be used for recrystallization, melting point and TLC.
Qualitative Analysis Analysis of an organic mixture containing two solid components

2'!
using water, NaHCO3, NaOH for separation and preparation of suitable derivatives.

3. Extraction of caffeine from tea leaves.
Analysis of Carbohydrate: aldoses and ketoses, reducing and non-reducing sugars.

Identification of simple organic compounds by IR spectroscopy and NMR spectroscopy

4.
i
(Spectra to be provided).
0. Estimation of glycine by Sorenson’s formalin method.
- £ Study of the titration curve of glycine.
8. Estimation of proteins by Lowry’s method.
9. Study of the action of salivary amylase on starch at optimum conditions.
10. Effect of temperature on the action of salivary amylase.

PHYSICAL CHEMISTRY

Conductometry
e Determination of cell constant
Determination of equivalent conductance, degree of dissociation and dissociation

L]
constant of a weak acid.
Perform the following conductometric titrations:

L
i. Strong acid vs. strong base
ii. Weak acid vs. strong base
iii, Mixture of strong acid and weak acid vs. strong base
iv. Strong acid vs. weak base
e To determine the strength of the given acid conductometrically using standard alkali
solution.
e To determine the solubility and solubility product of a sparingly soluble electrolyt
conductometrically
e To study the saponification of ethyl acetate conductometrically.

Potentiometry/pH metry
Perform the following potentio/pH metric titrations:

i. Strong acid vs. strong base

ii. Weak acid vs. strong base

iii. Dibasic acid vs. strong base

iv. Potassium dichromate vs. Mohr's salt

v. Determination of pKa of monobasic acid




Umirt 1

Unit 11

Unit 111

Unit IV

Unit V

Books Recommended:
1. Bhatta, B. (2010): Remote Sensing and GIS, Oxford University Press, New Delhi.
Z

3

B.A. /B. Se. Part INN
PAPER - |
REMOTE SENSING AND L8 |
Max. Marks: S0

Basics of Remote Sensing: definition, history, and Scope; Electro-magnetic

Radiation: Characteristics, Spectral regions and Bands; Interaction with earth

surface features and atmosphere; Spectral Signature
Types of Remote Sensing: Air borne and Space borne; Aerial photos: Types and

Characteristics; Remote Sensing satellites: Platforms and sensors: active and
passive, sensor characteristics: spatial resolution, spectral resolution, radiometric

resolution, temporal resolution. Product.
Visual and Digital image processing techniques; Remote Sensing application in

resource mapping and environmental monitoring, remote sensing in India:
development and Growth. Indian Satellites, Space Organizations and data

products.

Introduction of GIS: Definition of Geoinformatics, Scope and Importance of
Geoinformatics, History of GIS, Components of GIS, Functions of GIS.GIS tasks-
Input, Manipulation, Management, Query analysis, Visualization, Toposheets,
Surveying, Aerial photographs ,Satellite data and images, Data types-Spatial and

Non spatial.
Data model and data analysis: Raster data and their characteristics, Vector data

and their characteristics, Raster data analysis- grid cells or Pixels. Vector data
analysis- Spatial data, Generation in Vector Format, Spatial and Non —Spatial data

Management. Spatial information Technology

Campbell, J.B. (2002): Introduction to Remote Sensing. 5" edition, Taylor and Francis,

London
Curran, P.J. (1985): Principles of Remote Sensing, Longman, London
Kang-tsung Chang (2003) Geographic Information Systems, Tata McGraw Hill, New

Delhi

Lillesand, T.M. and Kiefer, R.W. (2000): Remote Sensing and Image Interpretation. 4"
edition. John Wiley and Sons, New York :
Lo Albert, C.P., and Young, K.W (2003) Concepts and Techniques of Geographical

Information Systems, Prentice Hall of India Pvt. Ltd., New Delhi. By
Nag Prithvish and Kudrat M, (1998): Digital Remote Sensing, Concept Publishing

Company, New Delhi : :
Star J, and J. Estes, (1994), Geographic Information Systems: An Introduction, Prentice

Hall, New Jersy. _
Williams J. (1995): Geographic information from space, John Wiley and Sons, England,




Umit 1
Drainage, Climate.
Resources (Major Irrigation and Hydel Power Projects), I:‘nrests—t}*pes,] i
Distribution, Conservation of Forest. Mineral Resources-1ron-ore, Coal, Dolomite
Lime stone. Bauxite. ete. Power Resources of Chhattisgarh.
Unit 11T Agriculture and Populations — Agriculture: Cereals, Pulses anc! other crops.
Population: Growth, Distribution, and Density; Tribal Populations; and Urban and
Rural Population.
Unit IV Industries - Iron and Steel, Cement, Sugar, Aluminum; Industrial Regions of
Chhattisgarh.
Unit V Trade and Transport, Tourism, Socio-Economic Development of Chhattisgarh.
Books Recommended:
I. Jha, Vibhash Kumar and Saumya Naiyyar (2013) Chhattisgarh Samagra, Chhattisgarh
Rajva Hindi Granth Akadmi, Raipur
2. Kumar, Pramila (2003): Chhattisgarh Ek Bhugolik Addhyayan. Madhya Pradesh Hindi
Granth Akadmi, Bhopal
3. Nagesh Jitendra and at all (2014): Chhattisgarh Sandarbh 2014 Jansanmpark Vibhag,

C.G. Gowt., Raipur
4. Tiwari, Vijay Kumar ( ): Geography of Chhattisgarh, Himalya Publishing House, Pvt.

Lid
Tripathi, Kaushlendra and Pursottam Chandrakar (2001): Geography of Chhattisgarh,

Shardaprakashan, Aazad Nagar , Bilaspur,
Verma ,L.N. (2017): Geography of Chhattisgarh, Madhya Pradesh Hindi Granth

Akadmi, Bhopal

B.A./B.Sc Part i
PAPER - 11
GEOGRAPHY OF CHHATTISGARH
Max. Marks: 50
Phvsical Features : Geological Structure, Relief and Physiographic Regions,










B.A. /B.Sc. Part 11

PAPER - 11
GEOGRAPHY OF INDIA
Max. Marks: 50

(Paper Code-0188)
Unit 1 Physical Features: Structure, Relief, Climate, Physiographic F{ﬁgims- Drainage,
Climate-origin and mechanism of monsoon, and regional and Seasonal variation.
Unit 11 Natural Resources: Soils - types, their distribution and characteristics. Walar )
Resources (major irrigation and hydel power projects); Forests-types, distribution,

economic significance and conservation. Mineral and Power resources-Iron-ore,
Manganese, Copper, Coal, Petroleum and Natural gas, Non conventional sources

of energy.
Cultural Features : Population - Growth, Density and Distribution. Agriculture -

Unit TT
Major crops. impact of Green Revolution and Agricultural regions.

Unit IV Industries Localization, Development & Production - Iron and steel, Cotton
Textile, Cement, Sugar, Transport, Foreign Trade. Industrial Region.

Unit V Detailed Study of the following regions of India : Kashmir Valley, North- East
Region, Chhota Nagpur Plateau, Thar Desert, Islands of India.

Books Recommended:
|. Chauhan, P.R. and Prasad, M. (2003): Bharat Ka Vrihad Bhugol, Vasundhara Prakashan,

Gorakhpur.
Farmer, B.H. (1983): An Introduction to South Asia. Methuen, London

Gautam, A. (2006): Advanced Geography of India, Sharda Pustak Bhawan, Allahabad

Johnson, B.L.C. (1963): Development in South Asia, Penguin Books, Harmondsworth
Krishnan, M.S. (1982): Geology of India and Burma, CAS Publishers and Distributors, Delhi.
Khullar, D.R. ( 2007): India: A Comprehensive Geography, Kalyani Publishers, New Delhi
Nag, P. and Gupta, S. S. (1992): Geography of India, Concept Publishing Company, New Delhi.
Rao, B.P. ( 2007): Bharat kee Bhaugolik Sameeksha, Vasundhara Prakashan, Gorakhpur.
Sharma, T.C. and Coutinho, O. (2003): Economic and Commercial Geography of India, Vikas

?ﬁpg""'m}ﬂ-hhjm

Publishing House Private Ltd. New Delhi.
Singh , J. (2003): India: A Comprehensive Systematic Geography. Gyanodaya Prakashan,

S

Gorakhpur
11. Singh, 1. (2001): Bharat: Bhougolik Aadhar Avam Ayam, Gyanodaya Prakashan, Gorakhpur.
12. Singh, R.L. (ed.) (1971): India: A Regional Geography. National Geographical Society of India,

Varanasi.
Spate, O.H. K., Learmonth A. T. A. and Farmer, B. H. (1996): India, Pakistan and Sri Lanka.

Methuen, London, 7 edition, 1
14. Sukhwal, B.L. (1987): India: Economic Resource Base and Contemporary Political Patterns.

Sterling Publication, New Delhi
Tiwari, R.C. (2007): Geography of India, Prayag Pustak Bhawan, Allahabad.

| 5.
16.
Madras.

Wadia, D. N. (1959): Geology of India. Mac-Millan and Company, London and student edition,




B.A. /BRS¢, Part 11
PAPER - 111
PRACTIC ‘AL GEOGRAPHY
Max, Marks: 50

SECTION A
3 T2 Y SFEs 4
v AL INTERPRETATION, PROJECTIONS AND STATISTICAL METHODS (M. 25)

Ini tatetl o

:r::: :| I"h.-.lntnﬂ_mr: Maps: Dot Map, Choropleth Map and Isopleth Map.
P‘:"“l:*f rojections: Definition and classification; Conical, Zenithal, and
Cylindrical Projections,

l:“_" i |1’“¢rr’l:ﬂlﬁliﬂl1 of Weather Maps: Use of Meteorological Instruments,

Unit IV 51:tl{l.~:|:_ca1 Methods: Quartile: Mean Deviation, Standard Deviation and Quartile
Deviation; Relative Variability and Co-efficient of Variation,

SECTION B

SURVEYING (M.M. 15)

Surveying: Whole Circle Bearing and Reduced Bearing, Methods of Prismatic

Compass Survey.

Unit V

PRACTICAL RECORD AND VIVA VOCE (MM. 10)

Books Recommended:
Alvi, Z. 1995 : Statistical Geography: Methods and Applications, Rawat Pub. New Delhi: .

1.

2. Davis, R.E. and Foote, F.S. (1953): Surveying, 4" edition, McGraw Hill Publication, New York

3. Kanetker. T.P. and Kulkarni, S.V.(1967): Surveying and Levelling, Vol 1 and 11 V.G. Prakashan,
Poona.

4. Natrajan, V. (1976): Advanced Surveying, B.1. Publications., Mumbai.

5. Pal, S.K. 1999 : Statistics for Geoscientists, Concept publishing Company, New Delhi

6. Punmia, B.C.(1994): Surveying, Vol I, Laxmi Publications Private Ltd, New Delhi.

7. Raisz, E. (1962): General Cartography. John Wiley and Sons, New York. 5" edition

8. Sarkar, A. K. (1997): Practical Geography: A Systematic Approach. Orient Longman, Kolkata.

9. Sharma, J. P, (2001): Prayogik Bhugol., Rastogi Publication, Meerut 3°, edition.

10. Silk, J. 1979 : Statistical techniques in Geography, George Allen and Unwin, London

I1. Singh, R.L. and Singh, Rana P.B. (1993): Elements of Practical Geography. (Hindi and Englist

editions). Kalyani Publishers, New Delhi,,
12. Singh, L.R. (2006): Fundamentals of Practical Geography, Sharda Pustak Bhawan, Allahabad.

I3. Venkatramaiah, C. (1997): A Text Book of Surveying, Universities Press, Hyderabad.




















































UNIT-1V
A. CHEMISTRY OF LANTHANIDE ELEMENTS
Electronic structure, oxidation states and ionic radii and lanthanide contraction, complex

formation, occurrence and isolation, lanthanide compounds.

B. CHEMISTRY OF ACTINIDES
General features and chemistry of actinides, chemistry of separation of Np, Pu and Am from

uranium, similarities between the latter actinides and the latter lanthanides

UNIT-V
A. ACIDS BASES : Arrhenius, Bronsted-Lowry, conjugate acids and bases, relative strengths of

acids and bases, the Lux-flood, Solvent system and Lewis concepts of acids and bases.
B. NON-AQUEOUS SOLVENTS

Physical properties of a solvent, types of solvents and their general characteristics. reaction in
non-aqueous solvents with reference to liquid ammonia and liquid sulphur dioxide, HF, H:SOx _

lonic liquids.
REFERENCE BOOKS

1.
2,
3.

SR NAWma

11.
12.
13.
14.
15.

B.Sc.-ll

Basic Inorganic Chemistry, F. A. Cotton, G. Wilkinson and P. L. Gaus, Wiley

Concise Inorganic Chemistry, J. D. Lee, ELBS
Concepts of Models of Inorganic Chemistry, B. Douglas, D. Mc Daniel and J. Alexander.

John Wiley.
Inorganic Chemistry, D. E. Shriver, P. W. Atkins and C. H. Langford, Oxford.

Inorganic Chemistry, W. W. Porterfield, Addison — Wiley.

Inorganic Chemistry, A. G. Sharp, ELBS.
Inorganic Chemistry, G. L. Miessler and D. A. Tarr, Prentice Hall.

Advanced Inorganic Chemistry, Satya Prakash.

Advanced Inorganic Chemistry, Agarwal and Agarwal

Advanced Inorganic Chemistry, Puri, Sharma, S. Naginchand

Inorganic Chemistry, Madan, S. Chand

Aadhunik Akarbanic Rasayan, A, K. Shrivastav & P. C. Jain, Goel Pub
Uchchattar Akarbanic Rasayan, satya Prakash & G. D. Tuli, Shyamal Prakashan

Uchchattar Akarbanic Rasayan, Puri & Sharma
Selected topic in Inorganic Chemistry by Madan Malik & Tuli, S. Chand. \













UNIT I

AL EQUILIBRIUM . :
A  CHEMICAL EQ cement of reaction, chemical

el adwvan
o L AL brium, degree of ;
Criuik of A Thermodynamic derivation of relation

equilibria in ideal gases. Concept of Fugacity, : Coupling of exergonic and
between Gibbs free energy of reaction and reaction quotient. Coup

: itative dependence on
endergonic reactions. Equilibrium constants and their quantita bt : S
: : CR relations
temperature, pressure and concentration. Thermodynamic derivation o i
- inciple (quanti
the various equilibrium constants Kp, Ke and Kx. Le Chatelier principle (q

treatment). Equilibrium between ideal gas and a pure condensed phase.

B TONIC EQUILIBRIA
lonization of weak acids and bases, pH scale, common ion effect; dissociation constants of

protic acids (exact treatment). Salt hydrolysis-calculation of hydrolysis constant,

mono
derivation of Henderson

degree of hydrolysis and pH for different salts. Buffer solutions;
equation and its applications. Solubility and solubility product of sparingly soluble salts —

applications of solubility product principle.

UNIT-IV

PHASE EQUILIBRIUM

A. Phase rule, Phase, component
-Claperon equation and its applications to Solid-Liquid, Liquid-Vapor and Solid-

applications of phase rule to one Component system; Water

and degree of freedom, derivation of Gibbs phase rule,

Clausius
Vapor, limitation of phase rule,
system and sulphur system.

Application of phase rule to two component system: Ph
aler system, congruent and incongruent melting point and

-Ag system, desilverization of lead,

Zn-Mg system, Ferric chloride-w

eutectic point,

Three component system: Solid solution liquid pairs.

B. Nernst distribution law, Henry’s law, application, solvent extraction

B.Sc.-ll |
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PHYSICAL CHEMISTRY

Transition Temperature

Determination of the transition temperature of the given substance by thermometric/
dialometric method (e.g. MnCl.4H:0/SrBry. 2H30)).

Thermochemistry

Determination of heat capacity of a calorimeter for different volumes using change of
enthalpy data of a known system (method of back calculation of heat capacity of
calorimeter from known enthalpy of solution or enthalpy of neutralization).

Determination of heat capacity of the calorimeter and enthalpy of neutralization of

hydrochloric acid with sodium hydroxide.
To determine the solubility of benzoic acid at different temperature and to determine AH

of the dissolution process.
To determine the enthalpy of neutralization of a weak acid/ weak base versus strong base/

strong acid and determine the enthalpy of ionization of the weak acid/ weak base.
To determine the enthalpy of solution of solid calcium chloride and calculate the lattice

energy of calcium chloride from its enthalpy data using Born Haber cycle.

Phase Equilibrium

To study the effect of a solute (e.g. NaCl, Succinic acid) on the critical solution
temperature of two partially miscible liquids (e.g. phenol-water system) and to determine

the concentration of that solute in the given phenol-water system.
To construct the phase diagram of two component system (e.g. diphenylamine—

benzophenone) by cooling curve method.
Distribution of acetic/ benzoic acid between water and cyelohexane.

Study the equilibrium of at least one of the following reactions by the distribution

method:
(i) I2(ag) + I — 13 (aq)**
(i) Cu*(aq) + nNH; — Cu(NH3)n

Molecular Weight Determination

Determination of molecular weight by Rast Camphor and Landsburger method.

Note: Experiments may be added/ deleted subject to availability of time and facilities.

B.Sc.-lI
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HEMCHAND YADAV VISHWAVIDYALAY A, DURG (C.G)
NEW CURRICULUM OF B.Sc. PART |
Session 20019-20

CHEMISTRY
of 33, 33 and 34 marks each and practical

I'he new curriculam will comprise of three theory papers
work of 50 marks. The curriculam is 10 be completed in 180 working days as per the UGC norms
pﬂper'ﬂ. arc af 60 hrs ea:;h

& conforming to the directives of the Gowvl of Chhattisgarh, The theory

duration and the practical work of 180 hrs duration

PAPER |
INORGANIC CHEMISTRY
60Hrs, MM 33
UNIT-I
A. ATOMIC STRUCTURE 4 :
Bohr's theory, its limitation and atomic spectrum of hydrogen atom. General idea of de-Broglie
significance of ¥ and

matter-waves, Heisenberg uncertainty principle, Schrodinger wave equation.

W, radial & angular wave functions and probability distribution curves, quantum numbers, Atomic
orbital and shapes of s. p. d orbitals, Aufbau and Pauli exclusion principles, Hund's Multiplicity
rule. electronic configuration of the elements.

B. PERIODIC PROPERTIES

Detailed discussion of the following periodic properties of the elements, with reference to s and p-
block. Trends in periodic table and applications in predicting and explaining the chemical

behavior.
a) Atomic and ionic radii,
b) lonization enthalpy,
c) Electron gain enthalpy,
d) Electronegativity, Pauling’s, Mulliken’s, Allred Rochow’s scales.
e) Effective nuclear charge, shielding or screening effect, Slater rules, variation of effective

nuclear charge in periodic table.

UNIT-I1
CHEMICAL BONDING I

lonic bond: lonic Solids - lonic structures, radius ratio & co-ordination number, limitation of
radius ratio rule. lattice defects, semiconductors, lattice energy Born- Haber cycle, Solvation
energy and solubility of ionic solids, polarising power & polarisabilitry of ions, Fajans rule, lonic
character in covalent compounds: Bond moment and dipole moment, Percentage ionic character
from dipole moment and electronegatiity difference, Metallic bond-free electron, Valence bond &

band theories.

B.5c.-l
ke T Qk__...\\‘\vw.;/







PAPER: 11
ORGANIC CHEMISTRY

LINIT-1 BASICS OF ORGANIC CHEMISTRY
Hybridization, Shapes of molecules, Influence of hybridization on hond properties. s
Displacements: Inductive, electromeric, resonance and mesameric effects, hyperconjugation and
their applications; Dipole moment. Electrophiles and Nucleophiles; Nucleophilicity and basicity;
Homolytic and Heterolytic cleavage, Generation, shape and relative stability of Carbocations,

Carbanions, Free radicals, Carbenes and Nitrenes, Introduction to types of organic reactions:

Addition, Elimination and Substitution reactions.

UNIT-T1 INTRODUCTION TO STEREOCHEMISTRY
Optical lsomerism: Optical Activity, Specific Rotation, Chirality/Asymmetry., Enantiomers,

Molecules with two or more chiral-centres, Diastereoisomers, meso compounds, Relative and
absolute configuration: Fischer, Newmann and Sawhorse Projection formulae and their

interconversions; Erythrose and threose, D/L, d/l system of nomenclature, Cahn-Ingold-Prelog

system of nomenclature (C.LP rules), R/S nomenclature. Geometrical isomerism; cis—trans, syn-

anti and E/Z notations.

UNIT-II CONFORMATIONAL ANALYSIS OF ALKANES
Conformational analysis of alkanes, ethane, butane, cyclohexane and sugars. Relative stability and

Energy diagrams. Types of cycloalkanes and their relative stability, Baeyer strain theory: Theory
of strainless rings, Chair, Boat and Twist boat conformation of cyclohexane with energy diagrams;

Relative stability of mono-substituted cycloalkanes and disubstituted cyclohexane.

UNIT-IV CHEMISTRY OF ALIPHATIC HYDROCARBONS

A. Carbon-Carbon sigma (¢) bonds
Chemistry of alkanes: Formation of alkanes, Wurtz Reaction, Wurtz-Fittig Reaction, Free radis

substitutions: Halogenation-relative reactivity and selectivity.

B. Carbon-Carbon Pi (1) bonds:
Formation of alkenes and alkynes by elimination reactions, Mechanism of El, E2, Elcb reacti

Saytzeff and Hofmann eliminations.

B.5c.-I
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PAPER - 111
PHYSICAL CHEMISTRY M.M.34
LUINIT
MATHEMATICAL ¢ ONCEPTS FOR CHEMIST

Hasic Mathemation! Cong epts Logarithmic relations, curve sketching, linear graphs, Properties of
straight line. slope and intercept, Punctions, Differentiation of functions, maxima and minima;
integrals; ordinary difTerential sguations, vectors and matrices, determinants; Permutation and

combination and probability theos Y, Stgnificant fgures and thelr upplir,minm.
UNIT-N

GASEOUS STATE CHEMISTRY

Kinetic molecular model of a gas: postulates and derivation of the kinetic gas equation; collision
frequency, collision diameter; mean free path; Maxwell distribution and its use in evaluating
molecular velocities (average, root mean square and most probable) and average kinetic energy,

law of equipartition of energy, degrees of freedom and molecular basis of heat capacities. Joule
Ihomson effect, Liquification of Gases,
Behaviour of real gases: Deviations from ideal gas behaviour, compressibility factor (Z), and its
variation with pressure and temperature for different gases. Causes of deviation from ideal
behaviour. van der Waals equation of state, its derivation and application in explaining real gas

behaviour, calculation of Boyle temperature. Isotherms of real gases and their comparison with van

der Waals 1sotherms, continuity of states, critical state, relation between critical constants and van
der Waals constants, law of corresponding states.

UNIT-111

A LIQUID STATE CHEMISTRY

Intermolecular forces, magnitude of intermolecular force, structure of liquids, Properties of liquids,
viscosity and surface tension,
B.  COLLOIDS and SURFACE CHEMISTRY

Classification, Optical, Kinetic and Electrical Properties of colloids, Coagulation, Hardy Schulze
law, flocculation value, Protection, Gold number, Emulsion, micelles and types, Gel, Syneresis and
thixotrophy, Application of colloids,

B.Sc.-I

Physical adsorption, chemisorption, adsorption isotherms (Langmuir and Freundlich). Nature o
adsorbed state. Qualitative discussion of BET,

L

1\3.“ | . -,_, ! - I!.-f




rational indices, Miller

UNIT-1V
ations, qualitative

SOLID STATE CHEMISTRY f
f constancy of interfacial angles, law ©
clements and symmetry oper

crystal systems and fourteen Bravais lattices; X-ray

Nature of the solid state, law ©
indices. elementary ideas of symmelry, symmetry
powder pattern method.

idea of point and space groups, seven
diffraction, Bragg’s law, a simple account of rotating crystal method and

Crystal defects.

UNIT-V
A. CHEMICAL KINETICS
Rate of reaction, Factors influencing rate of reaction, rate law, rate constant, Order and

molecularity of reactions, rate determining step, Zero, First and Second order reactions, Rate and

Rate Law, methods of determining order of reaction, Chain reactions.
Temperature dependence of reaction rate, Arrhenius theory, Physical significance of Activation

energy, collision theory, demerits of collision theory, non mathematical concept of transition state

theory.

B. CATALYSIS
Homogeneous and Heterogeneous Catalysis, types of catalyst, characteristic of catalyst, Enzyme

catatysed reactions, Micellar catatysed reactions, Industrial applications of Catalysis.

REFERENCE BOOKS:
Atkins, P. W. & Paula, J. de Atkin’s Physical Chemistry 10th Ed., Oxford University Press

l.

(2014).
Ball, D. W. Physical Chemistry Thomson Press, India (2007).

Castellan, G. W. Physical Chemistry 4th Ed. Narosa (2004).
Mortimer, R. G. Physical Chemistry 3rd Ed. Elsevier: NOIDA, UP (2009),

2

3

4,

5. Engel, T. & Reid, P. Physical Chemistry 3rd Ed. Pearson (2013).
6. Puri, B.R.. Sharma, L. R. and Pathania, M.S., Principles of Physical Chemistry, Vishal

Publishing Co., 47th Ed. (2016).
Bahl, A., Bahl, B.S. and Tuli, G.D. Essentials of Physical Chemistry, S Chand Publishers

(2010).
8. Rakshit P.C., Physical Chemistry, Sarat Book House Ed. (2014).

9. Singh B., Mathematics for Chemist, Pragati Publications.

o N




PAPER - IV
LABOBATORY COURSE

INORGANIC CHEMISTRY
ative analysis (using H28 or other methods) of mixtures - not more than four

A. Semi-micro qualit
nons and two cations, excluding interfering, insoluble salts) out of the

onic species (two a
following:
t\:!l.lunfi.: ?\,”1‘1 ‘ l:h'”. Bi**, Cut*. Cd?, Fe*, AP Co?', Ni¥*, Mn?*, Zn?2', Ba?". S@*, Ca¥*_ Na'
'-..;m“m- COs* , §%, 8O4%, 8:04%. NOy', CH:COOr, CI, Br, I, NOy', SO
(Spot tests may be carried out wherever feasible)

B. Acid-Base Titrations
Standardization of sodium hydroxide by oxalic acid solution.

-

* Determination of strength of HCI solution using sodium hydroxide as intermediate.
* Estimation of carbonate and hydroxide present together in mixture.

* Estimation of carbonate and bicarbonate present together in a mixture.

* [Estimation of free alkali present in different soaps/detergents

C. Redox Titrations
Standardization of KMnO4 by oxalic acid solution.
Estimation of Fe(II) using standardized KMnOj solution.

e [Estumation of oxalic acid and sodium oxalate in a given mixture.
e Estimation of Fe(Il) with K:Cr.O; using internal (diphenylamine, anthranilic acid) an

external indicator.

D. Iodo / lodimetric Titrations
e Estimation of Cu(IT) and K2Cr207 using sodium thiosulphate solution iodimetrically.

e Estimation of (a) arsenite and (b) antimony iodimetrically.

» Estimation of available chlorine in bleaching powder iodometrically.
e Estimation of Copper and Iron in mixture by standard solution of K:Cr:0+ using sod
thiosulphate solution as titrants,

ORGANIC CHEMISTRY

I. Demonstration of laboratory Glasswares and Equipments.
Calibration of the thermometer, 80°-82° (Naphthalene), 113.5°-114° (Acetanilide), 13

2

1337 (Urea), 100" (Distilled Water).)
Purification of organic compounds by crystallization using different solvents.
*  Phthalic acid from hot water (using fluted filter paper and stemless funnel).

¢ Acetanilide from boiling water,
e Naphthalene from ethanol.
e Benzoic acid from water,

B.Sc.-I




4. Determination of the melting points of organic compounds,
e A 4 L

Naphthalene 80°-82° Benzoic acid 121.5°-122° Urea 132.5°133" Succinic acid 184.5
185, Cinnamic acid 132 .5°-133° Salicylic acid 157.5°<158°, Acetanilide 113.5°=114°, m=

Dinitrobenzene 90°, p-Dichlorobenzene 52°, Aspirin 135°,
J;

Effect of impurities on the melting point — mixed melting point of two unknown organic
compounds.
*  Urea — Cinnamic acid mixture of various compositions (1:4, 1:1, 4:1).
6. Determination of boiling point of liquid compounds. (boiling point lower than and more
than 100 °C by distillation and capillary method).
* Ethanol 78°, Cyclohexane 81.4° Toluene 110.6° Benzene 80°.

i.  Distillation (Demonstration)
e Simple distillation of ethanol-water mixture using water condenser.
* Disullation of nitrobenzene and aniline using air condenser.,

1. Sublimation

* Camphor, Naphthalene, Phthalic acid and Succinic acid.
iii.  Decolorisation and crystallization using charcoal.

® Decolorisation of brown sugar with animal charcoal using gravity filtrations

crystallization and decolorisation of impure naphthalene (100 g of naphthalene
mixed with 0.3 g of Congo red using 1 g of decolorizing carbon) from ethanol.
7. Qualitative Analysis
Detection of elements (N, S and halogens) and functional groups (Phenolic, Carboxylic,
Carbonyl, Esters, Carbohydrates, Amines, Amides, Nitro and Anilide) in simple
organic compounds,
PHYSICAL CHEMISTRY

l. Surface tension measurements,

* Determine the surface tension by (i) drop number (ii) drop weight method.

* Surface tension composition curve for a binary liquid mixture.

2. Viscosity measurement usin g Ostwald’s viscometer,

* Determination of viscosity of aqueous solutions of (i

lemperature,

) sugar (ii) ethanol at room

C.-l




























