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Vectors: Scalar triple product: Vectors triple product, scalar and rector fields, gradient,
divergence & curl and their physical significance.

Mechanics: MNewton's laws of motion: Force, definition and units: Frictional force:
Centripetal and centrifugal forces. Work, energy and power: Definitions, Work done by
constant force. Work done by variable force, kinetic energy; potential energy and
principle of conservation of energy, Mass-energy relation, Freely falling body
Collisions: Impulse and momentum. Conservation of liner momentum. Elastic and
inelastic collisions. Rotation: Angular velocity. Angular acceleration. Uniformly
accelerated angular motion, Torque, Kinetic energy of rotation, Moment of inertia.
Gravitation. Newton's law of gravitation, Cavendish's and Boys exnerimeoi for
determination of (G, Variation in acceleration due to gravity, Gravitational field and
Cravitational potential, Simple and compound pendulum.

Properties of Matter: Elasticity: Stress and strain, Hock's Law, Determination of
Young's modulus and rigidity modulus, Torsion of a cylinder, Bending moment and
cantilever. Surface Tension: Molecular concept, Surface energy and surface tension,
Angle of contact, Determination of surface tension by capillary method. Viscosity:
Streamline and turbulent motion, Bermoulli's equation, Poiseull's equation,
Determination of co-efficient of viscosity using capillary flow method.

Wave and sound: Transverse and longitudinal wave, Traveling and stationary wave,
Resonance. Sources and propagation of sound - Velocity of sound, Beat, Doppler effect,
Transverse vibration of a string, sonometer, Kundt's tube, Resonance air column,
Ultrasonics.

Heat, Thermodynamics and Kinetic Theory of FEases Thermometer,
Thermodynamics Resistance  thermometers, Thermocouple Thermalexpansion.
Mechanical equivalent of heat, Quantity of heat, Specific heat and heat capacity.
Transfer of heat: Condiction, Determination of conductivity by Sea method,
Convection, Radiation. Siefen-Boltzman law. Thermodynamics: First law of
thermodynamics. Difference between Cp and Cv for an ideal gas, Adiabatic process
for an ideal gap, Second law of Thermodynamics Reversible and irreversible
processes, Carnot cycle, Efficiency of T engine, Joule-Thompson effect. Kinetic theory
of gasses: Basic assumptions Equation of State of an ideal gas, Kenetic interpretation
of temperature and pressure, Mean free path, Vander Waal equation.

Electricity and Magnetism: Charge and Matter, Electric field, Point charge in an
electric field, Dipole in an electric field. Gauss's law and Coulomb's law: Application
to a spherically symmetric charge distribution and charge sheet; Electric potential:
Potential and field strength, Potential due to a point charge, Due to a dipole,
Calculation of E from V. Capacitance and dielectric: Calculation of capacitance,
Dielectric and Gauss's law, Energy storage in dielectric. Current and circuits: Ohm's
law, Receptivity and atomic view. Electrometric force, Kirchoff’'s law whetstone
bridge, Potentiometer. Magnetic field: definition of B, Ampere's law, Biot-Savart law’.
Magnetic force on a current, Torque on a current loop, Electric meters. Faraday's law:
Inductance, Energy density and the magnetic field Diamagnetism, Paramagnetism and
Fero-magnetism. Electromagnetic Oscillation: LC  oscillation, Maswell's field
equations. Alternating current: Alternating emf, LCR Circuit, Effective or RMS value
of alternating voltage and current.
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Optics: Nature and propagation of light: Light and the electromagnetic spectrum,
Velocity of light, Huygen's principle and the laws of reflection and refraction. Total
internal reflection. Interference and Diffraction: Young's experiment, Coherence.
Michelson's in- terferomater. Diffraction from single slit, double slit and grating, X-
ray diffraction and Bragg's law. Polarisation: Plane polarisation, Circular
Polarisation. Polarisation.

Modern Physics: Theory of relativity Postulates of special theory, Lorentz
transformation. Quantum Physics: Radiation. Planck's radiation formula,
Photoelectric effect, Compton effect, Bohr's theory and hydrogen atom De Broglie
matter wave, Uncertainity principle.

Nuclear Physics: The atomic nucleus: NMuclear constituents. Force between nucleus
and nuclear radius, Binding energy and mass defect radioactivity. Fusion and
fission: Elementary idea, nucleus reactors. Elementary Particles: General idea,
Particle accelerators.

Solid State Physics: Crystalline nature of solids: Bind theory of solids. Semi-
conductors, Diode and transistor.

Quantum Mechanics: Physical Basis: Failures of classical mechanics and
emergence of quantum mechanics. Bohr atom model and Old quantum theory;
Unitization of the phase integral, The particle in a box. Shortcomings of the old
quantum theory, Wave particle duality, De Booglie wavelength. The Basic Concept
of Quantum Mechanics: The uncertainty principle. Postulates of quantum
mechanics: (a) Interpretive postulates and (b) Physical postulates (1) The
correspondence principle and (ii) The complementary principle; Operators and its
properties. Eigenfunctions and Eigenvalues, Scalar product of two functions and
orthogonality relations of any function (x); The Heisenberg uncertainty relations for
arbitary observables, Momentum eigenfunctions, Completeness.

Electronics: History of electronics: Electronic vs. Electricity, Vacuum diode, triode- [
Semiconductor Diode Semiconductor diode, P-n junction forward /reverse bias. LV
curve, Diode equation, Ge and Si diode, Breakdown: Avalanche and Zener
mechanism. PIV rating, DC and AC resistence. Load line ard Q-point, Diode
equivalent, Circuit. Maximum current and power dissipation rating, Reverse recovery
time, Ohmmeter, Testing of diode, Zenner diode, Compound semi-conductors, LED
{basic concepts), Photodiode & Solar Cell (basic characteristics).
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