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ASSISTANT PROFESSOR EXAM-2022
SYLLABUS- PAPER-I

General knowledge of Madhya Pradesh, National and International level

and basic knowledge of computer

1. History culture and literature of M.P.

Important Historical events and Major dynasties of M.P.
Contribution of Madhya Pradesh in the Independence movements.
Art, Architecture aﬁd culture of M.P.

Main Tribes and Dialects of M.P.

Main festivals, folk music and folk art of M.P.

Important literary figures of M.P. and their literature.

Main Tourist places of M.P.

Important personalities of M.P.

2. Geography of the Madhya Pradesh

Forest, Mountain and Rivers of M.P.

" Climate of ML.P.

Natural and mineral resources of M.P.
Energy Resources: Conventional and Non- conventional.

Main irrigation and Power projects of MLP.

3. Politics and Economy of M.P.

Political system of M.P. (Governor, Cabinet, Legislative Assembly).
-Panchayati Raj in M.P.

Social system of M.P.

Demography and census of M.P.

Economic development of M.P.

Main industries of M.P.

Agriculture and Agri based industries in M.P.

ps



4. Current events of International, National and M.P.

Important Contemporanec_)us events.

Famous sports competitions; awards and sports institution of the State and
country.

Welfare schemes of ML.P. state.

Famous personalities and Places.

5. Information and Communication Technology

Electronics, computers, information and communication technology.
Robotics, artificial intelligence and cyber security.

E- Governance.

Internet and Social networking site.

E- Commerce.
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Assistant Professor Examination-2022
Syllabus -
Physical Chiemistry

Unit-I Quantuim Mechaniés

Unit

Basic ‘principles of quantum iechanics. de-Broglie “concept of matter waves, -de-
Broglie equation-and experimental verification, Heisenberg uncertainty principle and
derivation of its equation, .Postulates of Quantum mechanics, Exactly-solvabie
systems: Particle-in-one-.and three-dimensional boxes, .

Various forms of Schrodmgcr equations and their mathematical considerations, Eigen values
and Eigen funcnons, Harmomc oscillator, Applrcanon of ‘Schrodinger equation to
hydrogen and helium atoms, Otbital and spin angulat momenta; Tunneling.
Approximate methods of quantum mechanics: Variational prificiple;. Perturbation
theory up-to sécond order in energy; Applications.

Quantum numbers; Atomic spectra.of hydrogen.

Term symbols; Many-electron systemns and aritisyrhmetry, Pauli exclusion principle

— Il Group Theory and Spéctroscopy

Symmetry elements and respective operations with examples, Concept of groups, point
groups; character tables; reducible andirreducible representation and applications,Cliemical
applications-of group theory.

Spectroscopy- Types of molecules bases ori moment of inertia, Rotationl spectra of diatomic
and polyatomtc molecules, Rxgrdﬁand tion-rigid rotator, applications.of rotational spectra: Pure

. vibrationial, and vnbrat1onal~rotat|onal spectra; Principles involved, selection rule,

applications,

Physical principle involved in ESR and NMR spectioscopy. Electronic and nuclear double
resonance spectroscopy (ENDOR) and their applications.

Raman effect and Raman spectra, quantum explanation, Rotational and vibrational Raman
spectra of various molecules, Criteria of Raman-active. moléculegs and polarizability
ellipsoids, Principle of mutual éxélusion, Applications of Raman spectra:and comparison with
IR spectroscopy.

Principles and applications of Photoelectron. spectroscopy (PES).Auger— Electron
Spectroscopy (AES), and Photoacoustic Sp_e_ctroscdpy (PAS).

Laws of T‘tl}éﬁnodynamics, state and path functions and their applications;
thermodynamic description.of Various: types-of processes;Maxwell's relations: Carnoy
¢ycle, conceptof entropy; enthalpy; free energy; spontaneity and equilibria;

Camot theor¢m; ‘Gibbs and Helmholtz functions; law of mass action,equilibrium
constant; Le: Chatliers Principle and its applicatioi.

Non-equilibrium. thermodynamics, its. postulates, ‘eniropy production, Onsager

equation and application. (,



e Statistical -thermodynamics, Imroductory terminologies, ‘thérmodynamic probability. The
Boltzmann distribution law, :

e Partition-functions and its types. Relation between partition functions and thermodynamic
quantities. Applications of partition-functions. The Bose-Einstein statistics, The Fermi-Dirac
statistics.

‘Unit - IV Chemical Kinetics and Phasé Equilibria

s Introductory concepts, Rate of'a.reaction and factors affecting rate, Order-and molecularity,
Zero, first, second, third and .nth ‘order reactions, Expérimental methods for determination of
order, Study of chemical kinetics:by polarimetry and spectrophotometry.

e Mathematical treatments-of side, opposing and consccutive reactions. Arrhenius equation and
anti-Arrhérius reactions,

¢ Collision and Absolute reaction: rate: theories, Fast reactions, their l\‘metICS and study by
various méthods.

* Phase mle-Basnc definition and:meaning of terms: inyolved, phase rule: and jts- thermodynamic:
der:vatmn :

e Application of phase rule to-orte, 'two{:c'omponen't systems.

Unit — V Electrochemistry

¢ Electrolytic conductance, types of conductivity, experimental determination of

conductivity, effect of dilution on:conductivity, abnormal cenductance of hydrogen
. and hydroxyl ions.
e  Weak electrolytes, Ostwald dilution law and its verification, Buffer solutions, Henderson
. equation, Salt-hydrolysis, Kohlrausch law and transport number.

e Debye Huckel theory, Debye-Huckel limiting law, Debye- Huckel Onsager equation, Debye-.

~ Folkenhagen effect, Wien effect.

» Concept of electrode potential, electrochemical sign conventions, Nernst equation,Types of
electrodes; Reversible-and irreversnblc cells, )

» Rate of'electrode processes, Over’ voltagc, Polarography; factors affecting limiting current and
" applications. of polarography. Chemical.and concentration cells Liquid junction potential.

" ‘Unit- VI Surface Chemistry and Colloid Chemistry

e Adsorption: Physisorption; chemisorption; factors affecting adsorption of gases on

solids; heat of ‘adsorption; Freundlich and- Langmuir adsorption isotherms; surface

area. - : )

e Catalysis: characteristics of catalysed reactions, classification of catalysis, -application
of catalysts:

» Colloids: Classification, lyophilic and lyophobic colloids, Tyndall effect, Brownian
movement, electrophoresis and electro-osmosis,

¢ Basic tefms, types of colloids, optical.and electrical properties,Concept of origin of charge.

. I-IardySchulze rule, protective ¢olloids and gold number; Réversible and irreversible
sols, Emilsions and emulsifiers, Association colloids [micelles], Critical micellar
concentration [CMC], gels.

—_ .



Umt VII Photochemlstry

» Laws of photochermstry "Grotthus-Draper [aw Stark—Emstem law, Lambert Beer law,
7 Expenmental verification.and [imitation. . . -
e Quantmn yxeld photosensmz'_,d-rcactmns, and energy transfer pmcesses
o - Lowand hi gh quantiim yie{d réactions and their. expianatlon .
PR Jahlons:lgi, dlagram deplutmg various processes occurring .in the exclted state,

Unit— VIII Gaseﬂus State-and qumd State L A . B ,

s« Critical phenomenon PV 1sotherms of ideal gases R
e Andrew's experiment, contmmty ‘of states, the: 1sotherms of van: der Waals equatmns

»  Maxwell's:distribution of moiwular velocmes, Colhsxon numbers Mean free path-and
colhsion dlameter, quuefacu' n of gases = :

o Ideal and non-xdeal hquld ml.xtures Raoults iaw and Henry's: 1aw, azeotropes Nernst
dlstnbutton law '

Umt IX Solid: Statc Chemlstry

® Types -~ of solids; laws of cxystallography, Bravajs lattices; miller indices;
determination ‘of the dimension of a cubic: unit cell .and nifiber ‘of atoms and
‘molecules-per unit.cell; - : .

e Lattice energy of ionic crystals fonic solid structures; radxus ratw, tadius ratio-¢ffect
and coordination nurnber, defects in solids;

o Bragg's équation and appixcatwns, band struature ‘of: sohds conductors, insulators and

semiconductors. . : : '

o X:ray. d:ffraction analysis, Debye~Scherer equatlon and its: apphcatxon Defects in sol:ds

. Sohd-state reactions, classifs catton and. e*camples Kmetlcs of solid-state: reactmns

Umt- X Nuclear Chemnstry

¢ Natural aud artificial radmactwnty, radloactlve radlatlons detectmn and measuremeiit
.of radioactive radiations, théory.of; radioactivity:

+ Group dlsplacement law; radiodctive dxsmtegranon dlsmtegrafmn constant; half-life

 and average-lee period; nuclear binding; energy;

* Nuclear fismon and nuclear: Fitsion; ; Isotopes; isotones; isobars-and isodiapheres.

+ Nuclear powcr, Atom bomb Nuclear rea¢tors ift: lndza

. React:lons occurring: in the Sun, Blologcal apphcations of". radmactlvlty, Tracer
‘technique;




