=> Electricity and Magneti sm

Alternating currents

Anpere’s | aw

Bi ot - Savart | aw

Capacitors

Conductors

Coul onb’ s | aw

Di el ectric polarization

Di el ectrics

Di spl acenent current

Electric field and potenti al

El ectrostati c boundary conditions

El ectrostatic energy

Faraday’ s | aw of el ectromagnetic induction

Gauss’s | aw

Lorentz Force and notion of charged particles in el
ectric and magnetic fields

Maxwel | *s equations and pl ane el ectronagneti c waves

Poynting s theorem
Refl ection and refraction at a dielectric interface

Sel f and nutual 1 nductance

Sinple DC and AC circuits with R, L and C conponent
S

Sol ution of Laplace’ s equation for sinple cases
Transm ssion and reflection coefficients

Vol une and surface charges

=> Mbdern Physics

Bl ackbody radi ati on

Bohr’s atom ¢ nodel and X-rays

Conpt on Eff ect

|nertial franmes and Galil ean invariance
Length contraction and tine dilation
Lorentz transformations

Mass energy equival ence

Phot oel ectric effect

Post ul ates of special relativity

Rel ativistic velocity addition theorem
Uncertainty principle

Wave-particle duality



Schr 6di nger equation and its solution for one, two
and t hree di nensi onal boxes

Refl ection and transm ssion at a step potential, tu
nnel ling through a barrier

Paul i Excl usion Principle

Maxwel | - Bol t zmann, Ferm -Dirac and Bose- Ei nstein st
atistics

Structure of atom c nucl eus, mass and bi ndi ng energ

y

Radi oactivity and its applications
Laws of radioactive decay

Fi ssion and fusion

=> Oscillations, Waves and Opti cs

Danped and forced oscillators

Differential equation for sinple harnonic oscillato
r and its general solution

Diffraction gratings

Doppl er Effect

Doubl e refraction and optical rotation

Energy density and energy transm ssion in waves
Fermat’ s Principle

Fraunhofer diffraction

General theory of image formation

G oup velocity and phase velocity

| nterference of light, optical path retardation
Li near, circular and elliptic polarization
Rayl ei gh criterion and resol vi ng power
Resonance

Sound waves in nedia

Superposition of two or nore sinple harnonic oscill
ators

Thick lens, thin lens and | ens conbi nati ons
Travel i ng and standi ng waves i n one-di nensi on
Wave equati on

=> Kinetic Theory and Ther nodynam cs
Reversi ble, irreversible and quasi-static processes

Carnot cycle
El ements of Kinetic theory of gases
First law and its consequences



| deal gas

| sot hermal and adi abati c processes

Laws of thernodynam cs

Maxwel | s thernodynam c rel ations and sinple applic
ations

Mean free path

Phase transitions and O ausi us-Cl apeyron equati on
Second | aw and entropy

Specific heat of Mmno-, di- and tri-atom c gases
Ther nodynam ¢ potentials and their applications
Van- der-Wial s gas and equation of state

Vel ocity distribution and Equi partition of energy
Zeroeth | aw and concept of thermal equilibrium

=> Mechani cs and General Properties of Matter
Bernoul li’s theorem

Capillarity

Centre of nass

Centrifugal and Coriolis forces
Conservati on of energy

Conservation of |inear and angul ar nonentum
Conservati ve and non-conservative forces

El astic and inelastic collisions

El asticity

Equati on of continuity

Equati on of notion of the CM

Eul er’ s equati on

Gravitational Law and field

Hooke' s | aw and el astic constants of isotropic soli
d

Kepler’s | aws

Ki nemati cs of noving fluids

Moments of Inertia and products of Inertia
Motion under a central force

Newt on’s | aws of notion and applications
Princi pal nonents and axes

Ri gid body notion, fixed axis rotations
Rotati on and transl ation

Stress energy

Surface tension and surface energy

System of particles



Uniformy rotating franme

Vari abl e mass systens

Vel ocity and acceleration in Cartesian, polar and c
ylindrical coordinate systens

Vi scous fl uids

=> Solid State Physics, Devices and El ectronics
Crystal structure

Bravais |lattices and basis

MI1ler indices

X-ray diffraction and Bragg' s | aw

Ei nstein and Debye theory of specific heat
Free el ectron theory of netals

Ferm energy and density of states

Oigin of energy bands

Concept of holes and effective nass

El enentary i deas about dia-, para- and ferromagneti
sm

Langevin's theory of paramagneti sm
Curie’s | aw

Intrinsic and extrinsic sem conductors
Ferm | evel

OR, AND, NOR and NAND gates

Transi stors

P-N junctions

Amplifier circuits wiwth transistors
Transistor circuits in CB, CE, CC nodes
perational anplifiers

=> Mat hemati cal Met hods

Al gebra of conpl ex nunbers

Cal culus of single and nmultiple variabl es

Di ver gence t heorem

First and |inear second order differential equation
S

Fourier series

Green’s theorem

Jacobi an, inperfect and perfect differentials
Matrices and determ nants

Multiple integrals

Partial derivatives

St okes’ theorem



Tayl or expansi on
Vect or al gebra
Vect or Cal cul us



