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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 and 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 M.P.

Natural and mineral resources of M.P.

Energy Resources: Conventional and Non- conventional.

Main irrigation and Power projects of M.P.

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.



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

•  Important Contemporaneous events.

• Famous sports competitions; awards and sports institution of the State and

country.

• Welfare schemes of M.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.

—XXX—
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iftfcRj ■^ffrra^

$0i4—I <^lBlc|^l

•  crtct ijif5ic|5i anwjjT tegM, #-?rF^ ^ Tiwf >H'ct)eq-ii,
^-ffp# g TjratPrcp wrm, gri^fiwf grr siRRriddi
gJT Ri^gid ijcf ^ffeffgRT xa%f^ W gtrfCT i]iB|ct51 ^
aiftiil^d.^Hiflch, ^ ifiTir ;pp TTcf i

•  >Ht^1*xiui C^ 1crl?FT WT J|Rldli| TFccT, clW ^ TJcf cR^
w^, sTTffer gtte, «frf^ wfigRW ^ T?g ^tf^wr wirj %r[
vSMitVl, cl>fm ^ff^, e-i[el'j| I

• wcH aj^HiPid ftfWf, f^twr Rn^id, afPr Riw cift
chlf^dct), 3rg$rzfmi

• W5JT TRifTJ 1
•  TTg 'd^t'dl'Ti, ?eIg^fRlg> ^ y(d<lRdfd d®fT HIdcfl gJT 3TWuN

Rl^gid I

§<fli4—II

W?? Rl.gld W -t^ctdlRlfcl-
•  ̂ d*iPid1 cRg ^ dc;is>;"i >dfjd wdicid, ^i'^6 Ri<sid, 'd'j^s, "yi"

Mdcfld y xsqzfm, 1%^
xiWldPl* dMdVl I

•  snyt ^ anmRcr spjaff c^ ttcitr, ft ^ gfqwRgg?
ajTjaff ^ ^ y ai^ yfe, ^ wiRt, ^
cfjjqTf TTcf cf^T^FT- yf^ aidRf^d f%W, RtiH, d4dVl I

•  ESR ?rafT NMR ^ affelRl^d ''W^ RH<gid, y Rrft*I ft
aiyiRct) >i4fg^|RRl (ENDOR) y dMill'l I

•  'FH URg y WT gciidH czTRsm, ftf?RT arijaff ^ y
wqRto WT aryff rr rtrR® y yfw ^feiRRn^,
aRctaR Ricgid 4KwRct), rrr ^f^RjT ^ rrrTr rR arcRRR ^FR^lfRft ^
^ePfT I

•  (PES) ^ f^l^gfd y Wfm", aftRR?
^iR^TfRfrr (AES) RSIT RTRT RRRRR (PAS)



^g-gfFTRr^

• ̂EEWrfrT ̂  Rlc^id, 3TcR9T[ ̂  ̂ W=T wtK, RPIh wr ̂
W^ ̂  "^SWrfcT^ cHjf^ ^ ̂^cKH^d "^er, cbnTxjjb,
gcf^ Vijvjil, Wc|[3oi ^1^ 1

•  ct^nlyi^i], -pt^ T^ W^, ?iciiljMlf?l
f^TW ̂  I

• 3RTF^ v^t^MlRlctTl, Profit, sfpT^pR ^
wfPTI

•  '^Hlfeycfl \^t^Mllrl«^, WKpicf) ^|6c;iqcll, vi I-*IIcicfN "RlPTcfjcTT, sftc^XiFTPT
Pmw Pmi

•  fcTHTvH 43on T^ WK, ^iRl PhnXjf^ ^Jel'l
^e[, fcTm^ ^

I

sqji^—IV ̂ i^i^Rit)' 6ieiq[ci<^ qq

• 3Tplf^i]l3rf q?t qjRcfj, sfiPqwr,
x\^, fBdlii, n arPrW^,

ui4lPict3 Pri^, gcnq ̂ yfwT qq ^i-^ct-j^^l^Ri ̂  ^lei^iRicpl qq
3iKmi

•  'dHHid^!, Pl^ Pi^ srPif^aff ^ttPr^Pt WciN, sT^fPrro qcf ^rPr
3i^fPm I

•  >H'tieciH qcf w#rJTT ̂  ̂ Pic^id, ̂  srPrf^^, qeFiPrq^ "q
PtPm Prf^ ̂

• qrqw Pm, qPmqr ^?MPict i^ie^Ncfl qq 3(4, Pm qq
$^^01 "^WTprq^ <^cH"l I

•  Pr^R qq qq^ qq ft^i^ ̂  ̂ Ptt I

• Pl^d SjMdd^l dldci^dl, didcrjai qc^, "did^jai qq mi-miPi^p
xiMct^dl q^ rf^ qq wq, WT^#tuR qq wrq^fPw 3TTqPf q?f STWTpq
■cjidcpai I

•  Pt^ aiMdeq, sjteqr^ qq cfjqT Pfqq qq ^^rqq wrrqq, qq^
Pleidd, qfPfq^, WM q^tc^qrar?T pRR qq
srPiqqdfcb qpsqri

•  t^qj^—wq^ Prefer, ■didincp Prqq, f^qr^—^q^-sfRWR
1%qT^—qqefcteqqq qqrq.'^tq qqrq i

•  Pfqq q^ 3[q?qq^, Pf^-qWfPrq) hRmicI, ^ddlcp^i^i,
^cTq^T^ ^ qqqq , qcf sr^^^rPitq ^i



•  f^RfcT^ fcpg^ cpr
^ cfSR^P, 4lel>ii'jm>1 wTt^, ̂iwrto? wnr #er, ■scr-#w

1?mi

• sriSmrw : ■'fffep sif^Rftvr, arfSmtw, ''kff ^
3ifSr?frw cpt wf?i?T ^ cf^Rcp, aifSmtw ci?r ^3^, ^
el'^iK^^; 3rt^!jilq"i WfdritzT 'W, I

•  ̂3^5fw ; virtiRd atPtf^aff cffr

• 0(01 Qi: cT^fe^, 1?^ Sc|Rl>i'|tff tpldel, fcTO^ "STTra, WMRtiH 'lid,
^^^t^toRRro ^Rcf^arRPTrRra (Ri^ wh^)

• simTTijcT ^KicioJl, cfjRi^ c^ WR, ■q^ Rr^cfm ^ywf, ancRr ^f5t
vcidll^ cf5t amiwi

•  Rm, yRi?r cfiRfR iqcf ^ xst^rHUr xrt argc^vfto
"^TM, tTRRT iqcf TTRRfteRcp, cfjfera (RiRcRT), RjcTlif n RlRld 'dis"!
(CMC), ^ 1

•  lJtCT?T ■RTra^ ^ RriFf : TfrsRT— RTIFT, tdjctJ—ail^Rdl^d RWT,
RRt€-#tR Rm, yiiilRjcf) ^ ̂{fRiR 1

• weJT ^stcTT, wm arRiffhiiiq qR ^ w^iRrr qR^rr 1
• RRT qR cMIdd qSIdT 3TRjftt>'Miq qq ddcf)! "^T^RfRR I
•  xscvrfbtrr araqefT if ^ qicR fctf^R^ ^iRRuaff qif fq Rsraraff arRw,

q'gqR qq qfMrfRri
• y<t>Ri qKiiqRcf arRiRFTTq ■^iqiRpf—qqfRRf, ^rt^Rh—wtRRf q^ qcT

.  'ildqfl 1

?^-VIII Mrt sTcRgiT qq qq araqajT

• ^tfcW ^rqqrq, anq^ ifqff PvqRcTT^ qjPl
• q^ qq qqfq, amqsir qncq, qT°^qqfer qRffqRR qpRrriRr qq? 1
• auRcjch qfMf qq Rq^RfR Rqw, qfqqqq ^^Rsir, 3trrt 'jqdqar qq

vHkieed 1^^, tRR qq q^fqqRR 1
• afRR anRqq? qR, qq q?r qRqqr, qq f^qqRf qq qflqRR qq wiW 1
• 3nq?f qq apnq^f qq Rrw, qraqq qq Rm qq tqfr qqRraq, qRnir^M,

qfe RqqR Rnqqi



•  ̂ Mc|9K, IhciI ^ f^RFf, \Jllelcf), fteR 3?^, ^cfjj^
^ ̂TRTR ^ ^ WTPg ^arf ̂

f^rtrfwi

• STRpf^ Rb^i-Cdl vjlldcp STRpRi ^RT W^HT, f^FRT ^^Hia,
Vi'm, ̂  ^ I

• Ir >iH^cbs!U| cT vdMAjVl, ^ Mec^liJ 'd^-cUl, TR
3|tJ-ciielcf51

• X- fc|ci?hT, f%^— yi4lcr>><ui viM^i'l-'l I

•  3T^-9TT SrRf^RR, ̂ Hct^l cpfe^ XR 3T^-8TT STprf^RT
cf^ sRFTfrT^ I

^cpi^—X ^^TRH

• yiciiRicb T^ c^f^Tf '^[^ijcii, RR»iui,
fcfRiWr ̂  TR f^Elt^, >HfsbiJdl ̂  Ricgia I

•  PtwR 1^m, Rtjen, Rtjc-i 3t4 ̂  ̂
sTlia ^1^0le1, Rptf^R I

• HlRjcR-M R^u^d ̂  difijc^l^ ^H'eidd, 'dddlRcr.
TR

• diRicR-u WTftj wd" ̂ diRicRi] I

• ̂  ̂ ̂  3rRrf^^, >dRjdai ^R^R ̂  wtR,
Clcj^Rcii 1
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Assistant Professor Exammati6n-202

Syllabus

Physical Ghemistry

Unit4 Quahtum Mechanics

•  Basic principles of quantum mech^cs. de-Broglie xoncepf of matter waves, de-
Broglie equation-and experimental verification,. Heisenberg uncertainty principle and
derivation of its equation, Postulates of Quantum mechanics. Exactly-solvable
systems: Particlerin-one-and tj^ee-^imensional boxes,

•  Various fdrhis of Schrodinger equations and their matliematica] considerations, Eigen values
and Eigen: functions/Harmoriic dscilla^^^ Application of Bchipdinger equation to
hydrogen and helium atoms,GfbitaJ and spin angular momenta; Tunneling.

• Approximate methods of quantum mechanics; Variational principle;. Perturbation
theoiy up to second order in energy;. Applications.

• Quantum numbers; Atomic spectra of hydrogen.
• Term.symbdls; Jvfany-electron systems andxiltisymmetiy, PauU exclusion principle

Unit ̂  H Group Theory and Spectroscopy

•  Symmetry elements and respective operations with examples. Concept of groups, point
groups; character tables; reducible andirreducible representation and applications.Chemical
applicatidnsof ̂ouptlieory.

•  Spectrpscopy- Types of molecules bas^ on moment of inertia, Ro'tatiohal spectra of diatomic
and polyatomic molecules, Rigid^and non-rigid rotator, applications of rotational spectra; Pure

■ vibratibrial, and vibrational-rotationajl' spectra^ Principles involved, selection rule,
applications,

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

•  Raman effect and Raman spectra, quantum explanation, Rotational and vibraiiona! Raman
spectra of various molecules. Criteria of Raman-active molecules and polarizability
ellipsoids,'principle of mutual exclusion, Appiications of Raman spectra and comparison with
IR spectroscopy.

•  Principles and applications of Photoelectron: spectroscopy (PES),Auger Electron
Spectroscopy (AES), and Photpacoustic Spectroscopy (PAS).

Unit-Ill Classical, Non-equilibrium, and'Statistical Thermodynamics

•  Laws of thermodynamics, state and path functions aiid their applications;
thermodynamic description .of various types of processes;MaxweU's relations; Carney
cycle, conceptpf entropy; enthalpy; free energy; spontaneity and equilibria-

•  Camot theorem; Gibbs and Helmholtz functions; law of mass action,equiIibrium
constant, Le Ghatliers Principle and its application.

• Non-equilibrium thermodynamics^ its postulates, entropy production, Onsager
equation and application.



•  Statistical liierraodynamics, Introductory terminologies, thermod>'namic probability. The
Bpltzmann distribution law,

•  Partition- functions and its types. Relation between partition functions and thennodynamic
quantities. Applicatiotis of p^ition functions. The Bose-Einsfein statistics. The Fermi-Dirac

statistics.

Unit TV Chemical Kinetics and Phase Equilibria

•  Introductory concepts, Rate of a, reaction and factors affecting rate. Order arid molecularity^
Zero, first, secondi third and nth order reactions. Experimental methods' for determination of
order, Study of chemical kinetics by polarimetiy and spectrophotometiy.

• Mathematical treatments of side, opposing and consecutive reaction's. Arrhenius equation and

anti-Aitheriius reactions,

• Collision and Absolute reaction fate theories. Fast reactions, their kinetics, and. study by

various methods.

•  Phase rule-TBasie definition arid'meahing of terms involvedj phase rule arid its thenmodynamic
derivation,

• Application of phase rule to one, two component systems.

Unit - V Electrochemistry

• Electrolytic conductance, types of conductivity, experimental determination of

conductivity, effect of dilution onvconductivity , abnormal conductance of hydrogen
-  and hydroxyl ions.

• Weak electrolytes, Ostwald dilution- law and its verification, Buffer solutions, Henderson
equation, Salt hydrolysis, Kohlrausch-law and transport number.

•  Debye Bucket theory, Debye-Huckei limiting law, Debye Huckel Onsager equation, Debye-
Folkenhagen effect, Wien effect.

•  Concept of electrode potential, electrochemical sign conventions, Henist equation,Types of
electrodesv Reversible and irreyersiblejceils,

•  Rate of electrode processes. Over voltagci Pclarpgraphyj factors affecting limiting current and
applications of pplarography. Chcmical-.and concentration cells. Liquid junction potential.

Unitr VI Surface Chemistry and Colloid Chemistry

• Adsorption: Physisorption; chemisofption; factors affecting adsorption of gases on
solids; heat of adsorption; Freundlich and Langmuir adsorption isotherms; surface
area.

• Catalysis:, characteristics of catalysed reactions, classification of catalysis, -applicatidh
of catalysts.

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

•  Basic tefmSj.^^es of colloids, optical arid electrical properties,Goncept qf origin of charge.

• HardySchulze rule, protective cbllbids and gold number; Reversible and irreversible
sols, Emulsions and emulsifiers. Association colloids [micelles], Critical micellar
concentration [CMC], gels.



Unit - PhdtOclieniistry

•  Laws of photochemistry:;^^^^^^^ law; Stark-Einstein law, Lambert Beer law.
Experimental verification i^d tiimtatipn.

• Quantum yield, photosensitized reactions, and energy transfer processes:

• Low and high quantum yield Inactions and their explanation. . '
•  Jablonski diagram depicting various processes occurring in the excited state^

fluorescence, phosphorescence^
•  Kinetics of various photochemical reactions Hkehydrogen-chlorine, hydrogen-bromine.

Unit-\TII Gaseous State and Liquid State

•  Criticd phenomenon; PV isptterihs of ideal gases,
• Andrew's experiment continuity of states, the isothenns of van der Waals equations,

• Maxwell's distribution of molecular velocities. Collision numbers, Mean free path and
collisipn diameter. Liquefaction of gases.

•  lutermolecuiar forces, Structure of liquidS;Giassiflcaflori and applicMion^ of Liquid
crystals.

•  Ideal and non-ideal liquid mixtures., Radult's law and Henry's law; azeotropes,Nernst
distribution law

Unit- IX ̂oUd S^te'Chemiistry

• Types ̂ Of .solids; laws of' crystallography;; Bravais lattice^; miller indices;

determination Of the dimension of a cubic; uriit cell .and number of atoms and

raiolecures per .unit cell ; '

•  Lattice; energy of ionic ciy'stals; ionic solid structuresj radius ratio, radius ratio effect
and coordinatidn humber, defects in solids;

Bragg!s equation and appiicaflons; band struc1ure?of SoUds; condiictbrS, insulators and
seniiconductors. '

• X-raydifftaction.analysis, Debye-Scherer equation and its application. Defects in solids.
•  Solid-state reactions, classificatioh andexairipl^. Kinetics of solid-state reactions

Unit-X Nuclear Chemistry ^

• Natural and' artificial radioactivity, radioactive radiations, detection hnd tneasuremeht
:of radioamLve radiafiohs,:theory ofradioactivity,

• Group displacement law; fMioaciiye disintegrhtion; disintegration constant; half-life
and average-life perio,d;:,nucieaf binding;energy;

• Nudear fission,and nuclear fusion; Isotopes; isptones; isobars and isodiapheres.

• Nuclear power. Atom bomb.i Nuclear readprs In India

• Reactions occurring in the Suii, Biological applications of radioactivity, Tracer
technique. . ■

"  " t
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