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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—



ASSiSmNT PROFESSOR -2022
$yijLABUS

PHYSICS

iXiiit 1: Mathematical methods of Physics

• Dimensional analysis^ Vector algebra and vector calculus. Linear algebra,
matrices, Cayley Hamilton theorem, eijgehvalue problems.

• Linear differentia! equations. -Special functions (Hetmite, Bessel,
Lagueite and Legendre),

• Fourier series, Fourier and Laplace transforms. Elements of complex
analysis, Laurent series-poles, residues and ev^uatibn of integrals.
Elementary ideas about tensors. Introductory group theory, SU (2), 0(3).

• Elements of computational techniques: roots of functions, interpolation,
extrapolation, integration by trapezoid arid Simpson's rule, solution of
-first order differentia! equations using. Runge-Kutta ^niethod. Finite
difference methods.

• ElemeniaQ^ toowiedge-of probabn theory, random variables^ binomial,
Poisson and normaLdistributions. v
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Unit 2: Classical Mechanics

• Newton's laws. Phase-space dynamics,-stabil% analysis.
• GentraLforce motion^ Two-body collisions, scattering in laboratory and center-

of-mass frames.

• Rigid body d>iiamics, moment of inertia tensor,, noit-inertial frames and
pseudo-forces.

• Variationai principle, Lagrangian and Haniiltonian formalisms, and equations of
motion; PoissOn brackets and canonical transformations. Symmetry, invariance
and conservation laws, Gyciie coordinates; -Periodic motion, small oscillations,
and-normal modes.

•  Special theory of relativity, Lorentz transforniations, relativistie kiherhatics and

mass^energy equivalence.
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Unit 3: Electromagnetic Tlfteo^

• Electrostatics: Gauss"'''Eaw M its ajaplications, Laplace and Ppissonrequations,
boundary value problems.

• Magnetostatics: Biot-Savartiaw; Ampere s theorem, electromagnetic induction.
• Maxweirs; equations in Iree space: and; Jineai' isotropic media, boundary

conditions on fields at interfaces^. Scalar and vector potentials, Gauge
invariance.

• Electromagneiic waves in tree space^ dielectrics and conductors, Reflection and
refraction, poiarization, Fresnel'sRavy, interference, coherence ̂mrd diffraction,
Dispersion relations in plasma, Lorentz invadance of Maxwell's^equations.

• Transniission lines and waye-fguides. Dynamics of charged particles in static
and uniform electromagnetic fields. Radiation from^ moving charges, dippies
and retarded potentials.
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Unit 4r Quantum Mechanics

• Wave-particle duality, Wave functions in cpprdihate and momentum
representations, Cpmmutators and ffeisenberg's uncertainly principle. Matrix
representation, Dirac's bra and.ket notatibii;



•  Schrddinger equatiGii^ (timie-dependeiaV and time-mdependent). Eigenvalue
prpbleins such as particle-in-a-box,,Hannomc oscillator^, Ttihneling through: a
harrier.;

• Motion in a central pptential, Orbital angular momentuih, Atiguiar momentum
algebra, spin. Addition.; of angular momenta, Hydrogen atom, spin-orbit
coupling and fine structure.

• Time Independent perturbation theoiy and its.applications, Variational method,
approximatiorL '

• Time dependent perturbation theoiy and, ;:Fermi!s Golden Rule, Selection rules:,
Semi-classicar theory of radiation. Elemental' theoiy- df^ scattering, phase
shife, partial waves^ Bdrh approximation. Identical particles, Pauli's exclusionr
principle, spin-statistics' connection, Relativistic quantuni mechanics, Klein
Gordon and Dirac equatioiis.

Unit 4:

ar ifhwr, -m ̂  ̂ t

apT, ana# qi&di aratitr % ;i

•  ̂ aMta ^?#Tf

m "Trr. zm>vr-qjafRT #?: Trmr i

• wm M te[Ed qa atpdEr. tRwfef f^, WKB

•  q^' m-

^  m qM^ %mn, ̂  arffe ^
qHTq#RH, Af# amquh 'W, 3iT%*T

Unit 5:Thermodynamics and Statistical Physics

• Laws of thermodynamics and their consequences, Thermodynamlc
potentials, Maxwell relations, Chemical potential, phase equilibria. Phase
space, micro and macrostates.

• Microcanonical, canonical and grand-canonical ensembles and" partition
functions.

• Free energy and connection with thermodynamie quantities,- First and
second order phase transitions.

• Classical and quantum statistics, ideal Fermi and Bose gases, Blackbody
radiation and Planck's distribution law, Bose-Einstein condensation.

• Random walk and Brownian motion, Introduction to non-equilibrium

processesj Diffusion equation.
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Unit 6: Electronics

• Semiconductor devices including diode. Junction transistors, Field-Effect
devices, Homo and Heicfo junction devices.

• Device Stfaetuce, device characteristics. Frequency, dependence and

• Optoelectronic devices including Solar cells, Optical detectors and Idght
Emitting Diode, High frequency devices including, generators and
detectore. . .

• Operational ainplifier and its- .application. Digital technique and
applications (Registeis, Counters, Comparators and equivalent circuits)

. Analog to Digital and Digital to Analog Converters, Micro-processor and
Micro^controller.
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Unit 7: Experimental techniques and data analysis
• bam representation and analysis, Analysis of exact arid appropriate

errors. Propagation of errors.
• Least square fitting, linear and non-linear curve fitting Cld^square test.



• Transducers (Tempemture, Pressure/vacuum, magnetic field. Vibrations,-
Qptical and :particie detectors) measurement and contro!, Signai
conditioning and recovery, impedance matching.

• Amplification (operational amplifier based, instrumentation amplifier,
^  feedback). Filtering and Noise reduction, shielding and grounding,
f  Fourier transformation,

• Lock-ih detector. Box-ear integrator, modulation technique.
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'  3fk HtoTcTT I.

•  snurf^, 1rt>cd^ ̂

•  +ii-§oii 1;

Unit 8: Atomic & Molecular Physics

• Quantum stat^ of an electron in an atom, Mectron spiiv Stem-Geriach
experiment. Spectrum of Hydrogenj Heliurn and alkali atoms.

• Reiativistic corrections for energy levels of hydrogen,, Hyperfine structure
and isQtopic shift, width of spectral lines, LS & JJ coupling;

• Zeeman, Paschen Back & Stark effect, X-ray spectroscppy.
• Eimron spin resonance. Nuclear magnetic resonance, chemical shift,-

Rotational, vibrational, electronic: and Raman spectra ot diatomic
molecules.

• Frank - Condon principle, and selection rules. Spontaneous and stimulated
emission, Einstein- A & B coefficients, Lasers, optical pumping;
population inversion,, rate equation^ Modes of resonatprs and' coherence
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Unit 9: Condensed Matter physics

^  • Brayais lattices. Reciprocal lattice, diffiaction, and the structure factor.
• Bonding, of solids^, Elastic properties, phonons, lattice specific heat, free

electron theon' and electronic specific heat, Response and relaxation

Drude model of electrical and thermal conductivity, Hall Effect and
thermoelectric power; Diamagnetism, paramagnetism,. and
ferrpmagnetism.
Electron motion in periodic potential^ band theory of metals, insulators
and semiconductors.

Superconductivity: Type-1 and type II superconductors, Josephson
junctions, Defects and dislocations^ Ordered phases of matter,
transiational and prientational order, kinds of liquid Crystalline order,
Conducting polymers, Quasiefystals;
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Unit 10: Nuclear Physics and Contribution of Physicists

Basic nuclear properties: size, shape, charge distribution, spin and parity.
Binding energy. Seini-empirical mass formula. Liquid drop model,,
Fission and ftision.

Nature of the nuclear force, form of nucleori-nucleon potential, Charge-
independence and chargersymmetiy of nuclear forces, Isospin; Deuteron
problem, .Evidence of shell structure, single-particle shell model- its
validit)^ and limitations. Rotational spectra.

Elementary ideas of alpha, beta and gainma decays, and tlieir selection
rules, nuclear reactions, reaction mechanisms, compound nuclei and
direct reactions.

Classification of fundamental forces, Elementary particles (quarks^
baiyms, mesons, ieptons), Spin and parity assignments, isospin,
strangeness, Gell-Mannr Nishijima formula; C, P, and T invariance and
applications of symmetry arguments to particle reactions,, parity non-
conseiyation in weak interaction; Relativistic kinematics.



Con^bution ol Aryabhata, Varahmihir, .Branihagupta and
Bbaskaracharya to Astrophysics; in ancient tiriies. Basic information of
ancient and modem observ^atories in India. Contribution of Indian
Physicists J C Bose, C.V. Raman, S N Bose, Meghnad
Bhabha, Vikr™ Sar#hai, Raja Ramanha and J, V. Narlikar.
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