VITEEE Physics Syllabus 2012 : 
Electrostatics :
· Frictional Electricity, Charges and their Conservation; Coulomb’s Lawforces between Two Point Electric Charges – Forces between Multiple Electric Charges – Superposition Principle.

· Electric Field – Electric Field Due to a Point Charge, Electric Field Lines; Electric Dipole, Electric Field Intensity Due to a Dipole – Behavior of a Dipole in a Uniform Electric Field – Application of Electric Dipole in Microwave Oven.

· Electric Potential – Potential Difference – Electric Potential Due to a Point Charge and Dipole – Equipotential Surfaces – Electrical Potential Energy of a System of Two Point Charges.

· Electric Flux – Gauss’s Theorem and its Applications to Find Field Due to (i) Infinitely Long Straight Wire (ii) Uniformly Charged Infinite Plane Sheet (iii) Two Parallel Sheets and (iv) Uniformly Charged Thin Spherical Shell ( Inside and Outside ).

· Electrostatic Induction – Capacitor and Capacitance – Dielectric and Electric Polarisation – Parallel Plate Capacitor with and without Dielectric Medium – Applications of Capacitor – Energy Stored in a Capacitor – Capacitors in Series and in Parallel – Action of Points – Lightning Arrester – Van De Graaff Generator.


Current Electricity :
· Electric Current – Flow of Charges in a Metallic Conductor – Drift Velocity and Mobility and their Relation with Electric Current.

· Ohm’s Law, Electrical Resistance – V – I Characteristics – Electrical Resistivity and Conductivity – Classification of Materials in Terms of Conductivity – Superconductivity ( Elementary Ideas ) – Carbon Resistors – Colour Code for Carbon Resistors – Combination of Resistors – Series and Parallel – Temperature Dependence of Resistance – Internal Resistance of a Cell – Potential Difference and Emf of a Cell – Combinations of Cells in Series and in Parallel.

· Kirchoff’s Law – Illustration by Simple Circuits – Wheatstone’s Bridge and its Application for Temperature Coefficient of Resistance Measurement – Metrebridge – Special Case of Wheatstone Bridge – Potentiometer – Principle – Comparing the Emf of Two Cells.


Effects of Electric Current :
· Magnetic Effect of Electric Current – Concept of Magnetic Field – Oersted’s Experiment – Biot – Savart Law – Magnetic Field Due to an Infinitely Long Current Carrying Straight Wire and Circular Coil – Tangent Galvanometer – Construction and Working – Bar Magnet as an Equivalent Solenoid – Magnetic Field Lines.

· Ampere’s Circuital Law and its Application.

· Force on a Moving Charge in Uniform Magnetic Field and Electic Field – Cyclotron – Force on Current Carrying Conductor in a Uniform Magnetic Field – Forces between Two Parallel Current Carrying Conductors – Definition of Ampere.

· Torque Experienced by a Current Loop in a Uniform Magnetic Field – Moving Coil Galvanometer – Conversion to Ammeter and Voltmeter – Current Loop as a Magnetic Dipole and its Magnetic Dipole Moment – Magnetic Dipole Moment of a Revolving Electron.

Electromagnetic Induction and Alternating Current :
· Electromagnetic Induction – Faraday’s Law – Induced Emf and Current – Lenz’s Law.

· Self Induction – Mutual Induction – Self Inductance of a Long Solenoid – Mutual Inductance of Two Long Solenoids.

· Methods of Inducing Emf – (i) by Changing Magnetic Induction (ii) by Changing Area Enclosed by the Coil and (iii) by Changing the Orientation of the Coil ( Quantitative Treatment ).

· AC Generator – Commercial Generator. ( Single Phase, Three Phase ).

· Eddy Current – Applications – Transformer – Long Distance Transmission.

· Alternating Current – Measurement of AC – AC Circuit with Resistance – AC Circuit with Inductor – AC Circuit with Capacitor – LCR Series Circuit – Resonance and Q – Factor – Power in AC Circuits.


Electromagnetic Waves and Wave Optics :
· Electromagnetic Waves and their Characteristics – Electromagnetic Spectrum – Radio, Microwaves, Infra – Red, Visible, Ultra – Violet, X Rays, Gamma Rays.

· Wavefront and Huygens’s Principle – Reflection, Total Internal Reflection and Refraction of Plane Wave at a Plane Surface using Wavefronts.

· Interference – Young’s Double Slit Experiment and Expression for Fringe Width – Coherent Source – Interference of Light – Formation of Colours in Thin Films – Analytical Treatment – Newton’s Rings.

· Diffraction – Differences between Interference and Diffraction of Light – Diffraction Grating.

· Polarisation of Light Waves – Polarisation by Reflection – Brewster’s Law – Double Refraction – Nicol Prism – Uses of Plane Polarised Light and Polaroids – Rotatory Polarisation – Polarimeter.

Atomic Physics : 
· Atomic Structure – Discovery of the Electron – Specific Charge ( Thomson’s Method ) and Charge of the Electron ( Millikan’s Oil Drop Method ) – Alpha Scattering – Rutherford’s Atom Model.

· Bohr’s Model – Energy Quantization – Energy and Wave Number Expressions – Hydrogen Spectrum – Energy Level Diagrams – Sodium and Mercury Spectra – Excitation and Ionization Potentials – Sommerfeld’s Atom Model.

· Masers and Lasers – Spontaneous and Stimulated Emissions – Normal Population and Population Inversion – Ruby Laser – He – Ne Laser – Properties and Applications of Laser Light – Holography.

Dual Nature of Radiation and Matter :
· Photoelectric Effect – Light Waves and Photons – Einstein’s Photoelectric Equation – Laws of Photoelectric Emission – Particle Nature of Energy – Experimental Verification of Einstein’s Photoelectric Equation – Work Function – Photo Cells and their Application.

· Matter Waves – Wave Mechanical Concept of the Atom – Wave Nature of Particles – De Broglie Relation – De Broglie Wavelength of an Electron – Electron Microscope.

Nuclear Physics :
· Nuclear Properties – Nuclear Radii, Masses, Binding Energy, Density, Charge – Isotopes, Isobars and Isotones – Nuclear Mass Defect – Binding Energy – Stability of Nuclei – Bainbridge Mass Spectrometer.

· Nature of Nuclear Forces – Neutron – Discovery – Properties – Artificial Transmutation – Particle Accelerator.

· Radioactivity – Alpha, Beta and Gamma Radiations and their Properties – Decay, Β – Decay and – Decay – Radioactive Decay Law – Half Life – Mean Life – Artificial Radioactivity – Radio Isotopes – Effects and Uses – Geiger – Muller Counter.

· Radio Carbon Dating – Biological Radiation Hazards.

· Nuclear Fission – Chain Reaction – Atom Bomb – Nuclear Reactor – Nuclear Fusion – Hydrogen Bomb – Cosmic Rays – Elementary Particles.

Semiconductor Devices and their Applications :
· Semiconductor Theory – Energy Band in Solids – Difference between Metals, Insulators and Semiconductors based on Band Theory – Semiconductor Doping – Intrinsic and Extrinsic Semi Conductors.

· Formation of P – N Junction – Barrier Potential and Depletion Layer – P – N Junction Diode – Forward and Reverse Bias Characteristics – Diode as a Rectifier – Zener Diode – Zener Diode as a Voltage Regulator – LED – Seven Segment Display – LCD.

· Junction Transistors – Characteristics – Transistor as a Switch – Transistor as an Amplifier – Transistor Biasing – RC, LC Coupled and Transformer Coupling in Amplifiers – Feed Back in Amplifiers – Positive and Negative Feedback – Advantages of Negative Feedback in Amplifiers – Oscillator – Condition for Oscillations – LC Circuit – Colpitt Oscillator.

· Logic Gates – NOT, OR, AND, EXOR Using Discrete Components – NAND and NOR Gates as Universal Gates – Laws and Theorems of Boolean Algebra.

