SYLLABUS: PGT Physics in DOE & NDMC

1. Physical World and Measurement.
2. Kinematics, Law of Motion.
3.  Work, Energy & Power.
4. Motion of Systems and Particles & Rigid Body.
5. Gravitation.
6. Bulk Matter
7. Thermodynamics.
8. Oscillations & Waves.
9. Electrostatics.
10. Current Electricity.
11. Magnetic Effect.
12. Modern Ph'ysic§.,,
13. Electronic Devices.
14. Quantum Mechanics
. 15. Mathematical Physics
16. Classical Mechanics
17. Electronics
18. Condensed Matter Physics
19. Quantum Electrodynamics
20. Atomic and Molecular physics
21. Nuclear and Particle Physics
22. Advanced Topics in Material Science
23. Numerical Analysis & Programming
24. Laser Physics '
25. Classical Field Theory
26. Characterization of Materials
27. Photonics
28. General Relativity
29. Statistical Mechanics
30. Physics and Technology of Semi Conductor Devices
31. Quantum Optics
32. Particle Physics
33. Novel Materials
34. Laser Spectroscopy.
35. Quantum field theory
36. Electromagnetic Theory
37. Radiation Theory
. 38. Electronic P\hysics
39. Solid State Physics and waves and optics
40. Physics at Nanoscale
41. Plasma Physics
42. Astronomy-and Astrophysics

a3, G‘eneral Theory of Relativity and Cosmology
44. High Energy Physics



Unit X: Physical World and Maasuroment

Need Tor peasurement: Units of minasurement; systeas of unlts; S1ounits, fundaneival
anc duarived units, Length, muess and time measurements; accuracy bnd precision nl
muasuring Instruments;: errors In easuremaent; signincany ligures.

dimenslonal analysis and Its applications.

Unit 11 Kinomatics

r-n'\me of referenca. Motlon 1n @ anua twa and three dimension: Position-time graph, peed e
vaelocity, .
Unitorm angd nansuniform motlan, avirage gpeed and mstantancous velocity,

Unlfarimly accelertéd mation, veloaty-Unie, posilion-time arophs, ralations for uimioamly
accelaratad mation wVoctors sPosition andd displacement vectors L acditlan and subtriv biun of
vectors., Relalive velocity.scalar product of vectars,Vector product of vectars,

Unit veclor; Resolution of a vector In a plane - rectangular components. Motlon in @

plane. Cases of unitorm velocity and uniform accelerallon-projectile motion.

Unit IXI: Laws of Motion

Intultlve concept af force. [nertla, Newton's Nirst law of motion; memenlum and MNev-ian's
second law of motlon; Impulse; Newton's third law af motion. Law of canservation ol
linear momentum and its applications. '

Equilibrium of concurrent farces. Types of friction, laws of friction, .Dynamics of unif.rm
clreular mation . '

Unit IV: Wark, Energy and Power .

Work done Ly & constant force and a variable force; kinetic

energy, work-energy theoren, power.

Notion of potential energy, potential energy of a spring, conservative forces: conservation

of Iﬂ?(‘l\aniFal energy (kinetic and patential energles); non-consarvative forces: elgsi
and inelastic collisions In one and two dimenslons.

Unit V: Motion af System of Particles and Rigid Body

Centre of miass of a lwo-particle system, mamentum conversation and centre of ma:o

motlon. Centre of mass of a rigid body; centre of mass of unlform rod,

; moment of a force, torque, anguiar momentum, conservation

of angular momentum wlth same examples.

Dynamlcs of rigid bodies, comparison of linear and rotational motions; moment of In.rtia,
radius of gyration. ’ )

Values of moments of inertia for geometrical objects. Parallel and perpendicular axis “heule.s
and thelr applications.

Unit VI: Gravitation

Kepiar's laws of planetary motion. The universal law of gravitation.

variation of Acceleration due to gravity and wlth altitude,latitude and depth.
Gravltational potential energy; gravitational potential. Escupe velocity. Orbital veloc /
of a satellite. Geo-statlonary satellites,

Unit VII: Properties of Bulk Matter , .

Eiastic behaviour, Stress-strain relationship, Hooke's law,madulus of elasticity .

Pressure due to a fluid column; pascal’s law and Its applications

Viscosity, Stokes’ law, terminal.velocity, Reynold's number, streamline and turbulent

flow. Bernoulli's theorem and Its applications. » o

suirface enérgy and surface tension,. application of surface tension ideas

to drops, bubbles and capillary rise. - . .
Heat, temperature, thermal expansion; specific heat - calorimetry; change of state - alent
heat. o : . .

Heat transfgér-conductioq,'convectlon and radlation, thermal conductivity, Newton's law

.of cooling. o . : - .

Unit VIII: Thermodynamics

Thermal equillbrium and definitlon of temperature (zeroth law of thermodynamics). tiaat,
work and Internal energy.-First law of thermodynamics. - 5

Second law of thermodynamics: reversible and irreversible processes. Heat engines wad
refrigeratcrs.carnot cycle and carnot's theorem. ) '

Equatlon of state of a perfect gas, wark done on compressing a gas.

Kinetic theary of gases ,dedrees of freedom, law of equipartition of energy and appl:.ation 1o
specific heats of gases; concept of mean free path, Avogadro's '

number. .

Unit IX: Qscillations and Wavas'

Periodic motion - periad, frequency, displacement as a function of time. Periodic
functions.Sinple harmonic motion (S.H.M) and its equation; phase; oscillations of @ .pring-
restoring farce and force constant; energy In 5.H.M.-kinetic and potential energies; s-'mple

p?ndulum-vderivatlon of expresslon for its time periad; free, forced and damped osciliotions
resonance. ‘ i B '

Wﬁve motlon, Longltudinal and transverse waves, speed of wave motlon, Displaceme .t
relation for a progressive wave, Principle of superposition ot waves, refiection of wavss,



standing waves in strings and organ plpes, fundamental mode and harmonics, Beats
Doppler cffect. d !

unit X: Electrostatics

Electric Charges; Conservation of charge, Coulomb's law and Its application,force betwean two
polnt charges, .

forces between multiple charges; superposition principle and continuo

Electric fleld, electric field due to a point charge, elcctr;lc field lines; el:rftrclgadrl%glgls‘.eﬁle?:.%:rllkcm'
fleld due to a dlpale; torque on a dipole In uniform electric fleld, ' ’
Gauss's theorem and Its applications .

Electric potential, patentlal difference, electric polentlal due to a dipole

and system of charges; equlpotential surfaces, electrical potentlal energy of a system ot
two polnt charges and of electrlc dipole in an electrostatic field.

Conductors and insulators, free charges and bound charges inside a conductor. Dielectrics
and electric polarlsation, capacltors and capacltance, combination of capacltors, capacitance of
a parallel plate capacitor with and without dielectric medium '

between the plates, ernergy stored in a capacltor, Van de Graaff generator.

Unit XI; Current Electricity

Electric current, flow of electric charges In a metalllc conductor, drift velacity, moabllity
and thelr relation with electric current; Ohm's law, electrical resistance, V-1 characterlstics
(linear and‘non-llnear), electrical energy and power, electrical resistivity and conductivity.
Carbon resistors, colour code for carbon resistors; series and parallel combinatlons of
resistars; temperature dependence of resistance.

Intemal resistance of a cell, potentlal diffcrence and emf of a cell, combination of cells In
serles and in parallel.

Kirchhoff's laws and Its applications..

Potentlometer - principle and its applications

Thermal and chemical effect of current.

Unit XII: Magne'tlc Effects of Current and Magnetism

Biot - Savart law and its application

Qr}wperled's law and its applications to Infinitely long straight wire, stralght and toroidal
olenolds.

Larentz’s force. Cyclotron,synchrotron. . N

Interactlon of a current-carrylng conductor with magnetic fleld. Force between two .

parallel current-carrying conductors. Torque experlenced by a current

loop In uniform magnetic fleld and its application;

Cwrrent loop as.a magnetic dipole and its magnetic dipole mement. Magnetic dipole mamental

a revolving electran. Magnetic fleid Intensity due ta a magnelic dipole (bar magriet)

along Its axls and perpendicular to Its axis. Torque on a magnetc dipole (bar magnet) i a

unlform magnetic fiekd; bar magnet as an efuivalent solenold, magnetic tield lines; Eatih's

magnetic field and-magnetic elements. Para:,.dia- and ferro’- magnellc substances, with
examples. Electromagnets and factors affecting thelr strengths. Renmanent magnets.

Unit XIXI: Elactromagnetic Induction and Alternating Curronts
Electromagnelic Induction; Faraday's law, Induced emf and current; Lenz's Law, Eddy
currents, Self and mutual Inductance.

Need for displacement current,

Alternating currents:-and Its measurement reactance and

Impedance; LC osclllations, LCR serles circult, resonance;

power in AC clreults,.

generator , motors and traqsformcr.

UNIEXIV:.Optics Ny B -
Reflectlon of light,.spherical milrrors, mirror-farmula, Refraction.of light, total Internal
reflection and \s spplications; optical flbres, rgfraction at spherical suifaces; lenses, thin

‘lens formula,.lens-maker’s formula. Magnilication, power of lans, _cgm.b.mauo:n' of thin

lénses In-contact. Refraction and digpersion gf tight throught.a prism...
Scattering of light and’lts-application., . - . . a0

Opucal nstruments: Human eye-cye derects and Ity ;o;1:¢;plc»|). Hicroscopes

andl ‘astropomiesl telescopes and thelr magnilying powers. R

. Waive aptics: wave fronk pnd Huygansprinciple, reflection and refraction of plane wave at

a plane suptace-using wave fronts. Proof aof laws:ol reflection and refracbion using Huygens'
princlple, Interference, Young's double slit experiment and expressian far.fringe widih,
coherent ources-and-sustained Interferenée of Jight. Ditfraction due ta-a single shit, wiith of
central maximum, Resolving power of michoscopes and astronomical telescopes. Pojarviation,
plane polafised light{. Brewstel’s law, uses of plane polarised light and Polaroids,

Unit:XV: Modorn Physics:

Dual nature-of radiation. Photoelectric effect, Hertz and Lenard's abservations; Elnsteln’s
photoelectric equatian-particle nature of light. Compton cffect, deffraction of X- rays ,bragg’s
low:,Hall effect, - .

Matler waves-wave nature of partices, de Broglle relation, Davisson-Germer experiment.
Alpha-particie scaltaring experiment; Rutherford's model of atom; Bohr model, energy
levels, hydrogen spectrum. ' .

Composition and size of nudeus, packing {ractlon and magnetic poment, atomic mas:es,
Isolopes, Isobars; isatones, Radiosstivitysalpha,

bata and gamma \qut'_iclgélrasjs‘-and thelr praperties; radloactive decay lav,

Mags-energy relation, mess defect; binding energy per aucicon and its variation with mass
number; liquid. draop madel of nucleus, nuclear fisslon and fusion. critical inass ,chaln seacton



and flsslon reactlon, lonlzation chamber,G | n n
LA AR elger co -
it _ ] lg r counter and scinltillatlo . counter,lhieda.

Unlt XVI: Electronlc Davices
gﬁglconductorg; s?mlconductor diode - I-V characteristics In forward and reverse blu
Z:n:radsioadgeacggesaft;\;gt:z;aup{teirlstljcs of LED, photodlode, solar cell, and Zerier dlod<: '
ator. Junction translistor, translstor actlon, characteris s
a transistor; transistor as an amplifier (co ‘ : e o
mmo iC :
gates and Its comblnation. Transistor a(s a SWthhf.emltter configuration) snd o+cHSta €0k



Topics of syllabus-Teaching Education and Methodology:-

1. Learning & Teaéhing

2. Language acros§ fhe curriculum

- 3. Undefstanding discipline and subject
4. Gender school and Society

5. Pecfagogy of a sci:hool subject

6. Knowledge gnd :curn'culum |

7. Assessment for learning

8. Creating an inclusive school

9. Childhood and g'rowing up

10. Drama and Art in Education



