
MPPSC - SET- SYLLABUS

Subject: PHYSICAL SCIENCES

Optionnl- Paper-11

L  Mathematical MellibUs orPbysics

Dimensional., analysis. Vector,algebra and vector calculus. Linear .algebra, inoirices, Cayley-Hamilion
Thea.rem,. Eigenvalues and eigenvectors. Linear ordinary differenlial equations of first &. second order,
Special functions (Hcrrrilte; Bessel, Lagucrre and Legcndre functions). Fourier series, Fourier and Laplace
Iraiisforms. Elements of complex analysis, aiialytic functions; Taylor <fe Laurent scriot; poles, residues
and evaluation of integrals. Elementary probability theory, random variables, binomial, Poisson and
.normal dislribullons; Cehlral Iljjiit theorem.

IT. Classical Mcclianica

.Newton's laws. Dynamical systems, Pliase space dynamics, stability analysis. Central force motions.
T\vo body Collisions - .scattering in laboratory and Centre of mass, frames. Rigid body dynamics-
moment of inertia tensor. Noh-lnertidt. frames and pscudoforces. Variadonal principle. Generalized
cbordinales. Lagrangian' and Hamllionian formalism and equations of motioa Conservation laws and
cyclic coordinaf^;^yeriddic inolion: smnll' oscillations, normal modes. Special theory of relativity-
Lorentzlraiisfcrmanons, relallvlsilc kinematics and mass-oncrgy equivalence.

ill. EiccfromagnedcTlieory

Elpcirosialics:' Gauss's luw and its applications, Laplace and Poisson equations, boundary value
problems. Magnetostaiics: Biql-Savart jaw, Ampere's theorem. Electromagnetic Induction. Maxwell's
equations in free spacs'and'linear isotropic media; boundary conditions on the fields at interfaces. Scalar
and vector pptcnllals.,gauge invarinnce. Elcclromagnelic waves In Tree space. Dielectrics and conductors.
Reflection and refraction, polarization, fTCsnel's law, interference, coherence, and diffraction. Dynamics
of charged particles in static and unlfofm electromagnetic fields.

IV. Quantum Mechflnics

Wavc-partlcle duality. Schrtidinger equation (time-dependent and tlmc-independcnt). Eigenvalue
problems (particle In a box, harmonic osclllalor, etc.). "Tunneling through a barrier. Wave-tunction In
•coordinate and' momentum representations. Coinmutatcrs and Hciscnbcrg uncertainty principle. Dirac
uiotailon for state vectors. Motion in u central potential; orbital angular moinciitum, angular momcnnim
^afgebra, spin,, addition of angular moinonia; Hydrogen atom, Stem-Gerlach experiment. Timc-
ihdc'pendcnt periiifbalion theory and applications. Varialional method. Time dependent perturbation
theory and Fcfrnl's golden rule, selection rules. Identical particles, Pauli exclusion principle, spin-.statisiics
connection.

■V. Thermodynomic andlStatlstlcal Physics

Laws-of ihermodyriarhics and "their consequences. Thcrinodynamic potentials, Maxwell relations,
chemical-poicntlQl, phase equilibria^ Phase space, micro- and macro-states. Micro-canonical, canonical
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yi. Elcctronlw and Experimental Methods

Sn^L.i 1 H OP'™'i0"=l "mp'ilafs and their applicmics. Diailal

Error arralysis, propagalion of error.. Least

MatliemalicarMelhods of Physics

Green's fttiiciioii. PariisI difTerential equalimis (Laplace, waee and heal equation., in two and ilirce

K r ■a 'PP> Pf fonolions. interpolation, cxlrapoiation,PnE Stinpson's rule, Solution of first order differential equation using Runge-K.una method. Fmiie dtfTercncc methods. Tensors. Iniroduciory group theory: SU(2), 0(3).
i. ClassIcaliMcdhohlM^

Dynamical systeh^', Ph^c space dynamics, stability analysis. Poisson brackets and canonical
transformations. Syinmeir)', invarianceand.Noctlier's theorem. Hamilton-J.acobi theory.
n, ElecirbmhgnetlcTtiedry

Dlspersioni relations in plasma; Lorenlz Invariance of Maxwell's equation. Transmission lines and wave
^Ides. Radiaiiori- from moving charges and dipole.s and retarded potentials.

dn. Quant'um^Mcch'anics

Spin-orbit coupling, fine structure. \VKB approxlmaiion. Elementary theory of scattering: phase shifts,
partial waves, Born appro.xlnialion. Relatlvistio quantum mechanics: Klein-Gordon and Dime equutinns.
Semi-classical iheory ofradiation.

ly. Thermodyiiamicand StatfsHca] Phy.sics,

Flist- and sccond-prdcr phase .transitions. Diamagneiism, paromagneiism, and fcrromagnetlsm. Ising
rnodel. BoserEinstein condensation. Dlfflislon equation. Random walk and Brownian motion,
introduction ,10 nonequillbrlum processes.

V. Electro.nics:and,Expcrimcatal Methods

linear and nonlinear curve fitting, chl-square lest. Transducers (Icmpgrature, pressure/vacuum, magnetic
ilelds, vibration, optical, and particle detectors). Measurement and conirol. Signal conditioning and
recovery. Impedance, matching, amplificattoii (Op-amp based, instrumentation amp, feedback),
lUierint^nd noise reduction, shielding and grounding. Fourier transforms. lock-In dcleclor, box-car
inlegratori.modulalibn techniques.



High, frequency devices (including generators and delcclors).

Ml. Atomic AMoIecuInrPhysics

VIII.. Condensed Matter Physics

""S foctor. Uondmg of solids Elastic
S-inv-?l heal, Frce clcciron Iheory and eloclronio specific heat Response andrelax:,tion phenomena. Drudc model of eleeineal and Ihermal cundncUvir Ha ! T«

I''®'™" ^ psriodis-polenlial, band Iheory of solids; raeials Insulators
S«s a^d'Sar'"^ Jose^hson onclr.

IX . Nuclear and Particle Physics

wlitraT'"' ^hape and charge dlslribution, spin and parity. Blndine energy semi-OTpn^ol mass fpnnala, liquid drop model. Nature of the nuclear force, of ^'300=^0
^lantial, chargc-indcpcndenco and chargcsymmeiiy of nuclear forces, Deutcron problem Evidence of
^ XT„r -"'Why tutd lintiiations, Rotatlo:Lrspe™m, 0'^ J
relSon mlrh ■ • " ®'T'' '''""I Ni'^lc^r rcociion^reaction mechanism, compound iiuclej and direct reactions. '

Cl^siflcaiion of fundamental forces. Elementary particles and their quantum numbers (charge spin
parity, isospm. strangeness, etc.). Ccllmann-Nishijima formula. Quork model, baryons and mesons' C p'


