Two Years of Physics as a series of topical 2 week modules:
Term 1:  Newtonian Mechanics:

· Module 1:  Beginnings: Measurements, Physical quantities, reference frames, vectors, vector multiplication.

· Module 2:   Motion in One Dimension:  velocity, acceleration, free fall, projectile motion, uniform circular motion, tangential acceleration

· Module 3:  Particle Dynamics:  Forces; Newton’s Laws of Motion; Frictional forces; Pseudo forces; orbital dynamics

· Module 4:  Work and Energy:  Work-Energy theorem; kinetic and potential energy; one and two dimension work done by variable force; power; energy conservation; conservative systems; mass and energy
· Module 5:  Momentum and Collisions:  Impulse; conservation of momentum; linear momentum of a system of particles;  center of mass motion; collisions in 1D; collisions in 2D and 3D; Cross section; angular momentum
Term 2:  E&M

· Module 1:  Charge, Matter and Electric Field:  Coulomb’s law; electrical charge; charge conservation; conductors and insulators; electric field strength; lines of force; dipole field

· Module 2:   Electric Potential:  Flux in an electrical field; Gauss’s Law; Potential and Field strength; Potential due to a point charge;  Dipole potential;  Calculation of E from V;

· Module 3:  EMF and Circuits:  Current and current density; resistivity and conductivity; Ohm’s law; series and parallel circuits; capacitance; parallel-plate capacitor; RC circuits; 
· Module 4:  The Magnetic Field: Magnetic force on a current; torque on a current loop; Ampere’s law; Magnetic lines of induction; solenoids; circulating charges; gauss’s law for magnetism
· Module 5:  Inductance:  Lenz’s law; Faraday’s Law; Time-varying magnetic fields; energy density and the magnetic field; LR circuits; calculation of inductance

Term 3:  Waves, Oscillations and Optics

· Module 1:  Oscillations and Waves:  simple harmonic oscillator; harmonic motion; damped harmonic motion; mechanical waves; traveling waves; superposition principle; longitudinal waves; sound waves

· Module 2:  Fluid Dynamics:  pressure waves; Pascal’s principle; Archimedes’ Principle; fluid flow; equation of continuity; Bernoulli’s equation
· Module 3:  Wave Mechanics:  standing waves; interference; periodic boundary conditions; reflection; refraction

· Module 4:  Introductory Optics:  Geometrical optics; Huygen’s principle; Snell’s Law; Spherical waves and spherical surfaces; interference from thin films; diffraction

· Module 5:  Light, Waves and Particles:  propagation of light; photoelectric effect; Compton effect; hydrogen atom; matter waves; correspondence principle; uncertainty principle

Term 4:  Modern Physics

· Module 1:  Relativistic Kinematics:  space and time; Galilean transformations; invariance; Lorentz transformations; length and time; time dilation; light cone; twin paradox

· Module 2:  Relativistic Dynamics:  mass and momentum; energy; equivalence between mass and energy; 4 vector; derivation of E=mc2
· Module 3:  Particle Aspects of Quantum:  quantization; photoelectric effect (again); X-rays and bremsstrahlung; Compton Effect; pair production and annihilation
· Module 4:  Wave aspects of Quantum:  de broglie waves; bragg law; electron diffraction; particle in a box; wave packets;  schrodinger equation
· Module 5:  Structure of the Hydrogen atom:  alpha particle scattering; Bohr theory; wave function of the hydrogen atom; hydrogen spectrum; atomic excitation

Term 5:  Thermodynamics and Statistical Physics

· Module 1:   Fundamentals:  thermodynamic systems; equation of state; ideal gas law; p-v-T surfaces; work; concept of paths (work, heat)

· Module 2:   First Law of Thermodynamics:  heat capacity; specific heat; energy equation; internal energy of gases; systems at constant p, v or T; adiabatic processes; enthalpy; phase changes; Carnot cycle; Ranking cycle
· Module 3:  Second law of Thermodynamics:  Clasius-Clapeyron equation; entropy; changes in entropy; reversibility; entropy of an ideal gas; temperature-entropy diagrams; Gibbs  function
· Module 4:  Kinetic Theory of Gases:  collisions with walls; van der Waals equation of state; distribution of velocities; equipartition of energy; energy distribution function; specific heat capacity of a solid; mean free path; thermal conducitivty; diffusion

· Module 5:  Statistics:  Maxwell-Boltzmann statistics; phase space; entropy and probability; statistics of a photon gas;  Bose-Einstein and Fermi-Dirac statistics

Term 6:  Advanced Mechanics:

· Module 1:  Rotational Systems:  rotational kinematics; rotational dynamics; torque acting on a particle; conservation of angular momentum; rotational inertia; rigid bodies; equilibrium of rigid bodies; moment of inertia; center of gravity
· Module 2:  Conservation in Particle Systems:  Simple pendulum; Lagrange’s equations; coupled harmonic oscillator; Hamilton’s equations; rocket motion; elastic collisions; inelastic collisions; scattering cross sections

· Module 3:  Gravitation:  Central forces; planetary motion; kepler’s Laws; orbital dynamics and eccentricity; tidal forces

· Module 4:  Particle Systems and Rigid Bodies:  the two-body problem; static equilibrium and rigid bodies; rotations of rigid bodies; moments of inertia; single-axis rotations

· Module 5:  Accelerated Coordinate Systems:  Ficticious forces;  coordinate transformations; Coriolis force; foucalt’s pendulum;  Euler’s equations;  motion of the Earth; Spinning Tops
