A2 PHYSICS DEFINITIONS
Newtonian World
· Momentum. The product of a mass and its velocity
· Newton’s 1st Law: A body remains at rest or at constant velocity unless acted upon by an unbalanced force.

· Newton’s 2nd Law: The rate of change of momentum of a body is proportional to the resultant force on it, and is in its direction.

· Newton’s 3rd Law: If body A applies a force to body B, then body B applies an equal and opposite force to body A.  (These forces act simultaneously)
· Net Force.  The net force on a body is equal to its rate of change of momentum.
· Impulse. The product of a force and the time over which it acts.  If the force is changing, impulse is the area under a force-time graph.

· Conservation of momentum.  The total momentum of a system of interacting bodies is constant, providing no external force acts.
· A perfectly elastic collision is one where no kinetic energy is lost. A totally inelastic collision is one where the maximum k.e. is lost; the objects coalesce.

· The radian. The angle subtended where the arc length is equal to the radius. 
· The period of an object in circular motion is the time taken to complete 2 radians or 360 degrees, i.e. to go round the circle once.

· Angular Displacement. Angle turned through IN A SPECIFIED DIRECTION.

· Angular Velocity. Rate of change of angular displacement. Its unit is the rad/s
· Centripetal Acceleration. The acceleration experienced by a body moving in a circle which always acts towards the centre of the circle. a = v2/r

· Centripetal Force. The force which causes centripetal acceleration.  It is the resultant of all the forces acting on the body.

· Field of force. A region in space in which an object experiences a force.

· Gravitational Potential Energy. The Energy that something possesses because of its position in a gravitational field.
· Gravitational Field Strength. The Force per unit mass felt by a test mass in a gravitational field.

· Newton’s Law of Gravitation.  F = GM1M2/r2 where M1 and M2 are point masses and r is the separation between them.  G = the universal gravitational constant = 6.67 x 10-11 Nkg-2m2.
· Gravitational Field strength of a point mass M is proportional to the mass and inversely proportional to the SQUARE of the distance from it; g = GM/r2
· Geostationary Orbits. Satellite with an orbital period of 24 hours above the equator and moving in the same direction as the earth is rotating.  Thus it stays above the same point on the Earth’s surface.
· Free Oscillations. A system which is free to move once disturbed and so vibrates
· Simple Harmonic motion. A system oscillates with SHM if a restoring force acts on it proportional to its displacement from its equilibrium position and always towards its equilibrium position.  Acceleration is a = - (2f)2x. or a = - 2x.
· Displacement is the distance away from the equilibrium position; Amplitude is the maximum displacement from the equilibrium position; period is the time for one complete oscillation; frequency is the number of oscillations per unit time (one second); angular frequency is 2f; phase difference between 2 points is the fraction of a cycle between them x 2radians.

· Forced Oscillations. A system is undergoing forced oscillation if it is being forced to oscillate by some other system at the frequency of that system
· Resonance. A system which is being forced at, or close to, its natural frequency is said to be resonating –  its amplitude is maximum

· Damping. Oscillation of reducing amplitude owing to energy from the system being absorbed by the surroundings.
· Critical damping  - a system is critically damped if it returns to its equilibrium position in the minimum time – approx T/4

· Internal Energy. The sum of the random potential and kinetic energies of the molecules of a system is called the internal energy and is determined by the state of the system.

· Temperature. The temperature of a body is a measure of how hot it is i.e. the mean kinetic energy of its molecules NOT how much heat it contains. For an ideal gas, it is proportional to its mean internal k.e. per molecule.
· Absolute or Thermodynamic Temperature Scale. A temperature scale which does not depend on the thermometric properties of any substance.  Its fixed points are absolute zero (0K) and the triple point of water (273.16K).  Its unit is the Kelvin.

· Empirical Temperature Scale. A temperature scale which depends on the properties of a particular substance e.g resistance. Its unit is the centigrade.
· Celsius temperature.  /oC = T/K – 273.15.

· Specific Heat Capacity. The Specific Heat Capacity of a substance is the heat required to produce unit temperature rise per unit mass of the substance.

· Latent Heat of fusion/vaporisation is the heat required per unit mass to change a solid to a liquid at its melting point / a liquid to a gas at its boiling point.

· Boyle’s Law The pressure of a fixed mass of gas at constant temperature is inversely proportional to its volume.

· The Equation of State or Ideal Gas Equation. Relates the pressure, volume, absolute temperature and number of moles of an Ideal gas i.e.  pV = nRT, where R = molar gas constant 8.31 Jkg-1mol-1. An alternative form is pV = NkT where N = no. of atoms and k = Boltzmann’s constant. 
· An Ideal Gas. Defined as one which obeys the Ideal gas Equation exactly. It has only internal kinetic energy since it is assumed there are no interatomic forces in an ideal gas. (See any textbook for assumptions made about ideal gases).

· The Mole. The amount of a substance which contains the same number of molecules or elementary units as there are atoms in 12g of Carbon-12. i.e. Avogadro’s number.

· The Avogadro Constant - Numerically equal to the number of atoms in one mole NA = 6.02 x 1023.
· The Relative Molecular Mass. Ratio of average mass of a molecule of a substance to one twelfth the mass of a Carbon-12 atom.

· The Molar Mass. The mass per mole of a substance.

· Thermal Equilibrium. If two bodies are in thermal contact and there is no net flow of heat energy between them they are said to be in thermal equilibrium and so at the same temperature.

· STP. Standard temperature and pressure (273K and 1.01 x 105 Pa).

· The average translational Kinetic Energy per molecule of a gas is proportional to its absolute temperature. E = 3/2kT where k is Boltzmann’s constant and T is Absolute Temperature.
Frontiers of Physics
· Electric field strength, E, is electric force per unit positive charge experienced by a charge at a point in the field. (E at a point is proportional to the potential gradient at the point i.e. the p.d. per unit distance.)
· Electric field strength of a uniform field is the potential difference between the two parallel plates divided by their separation.  E = V/d.
· Coulomb’s Law.  The electric force between two point charges is proportional to the product of the charges and inversely proportional to the square of their separation.  F = 1/40 x Q1Q2/r2.

· Electric field strength of a point charge = 1/40 x Q/r2.

· Magnetic Flux Density is defined as the force per unit length of conductor in the field per unit current on a conductor lying at right angles to the field.  B = F/IL. Its unit is the tesla.  

· 1 tesla is the magnetic flux density of a field that produces 1 newton per metre in the field per amp on a conductor at right angles to the field.

· Magnetic Flux through a region is a measure of the number of magnetic field lines passing through the region.  It is defined as the magnetic flux density normal to the area x the area.   = BA. Its unit is the weber.
· The Weber.  1 weber = 1 tesla-metre squared.

· Magnetic Flux Linkage. The product of the number of turns and the flux through a coil.  It is the magnetic flux threading the coil.  Its unit is the weber-turn.
· Faraday’s Law.  The magnitude of the emf induced in a coil is equal to the rate of change of flux-linkage through the coil - in a conductor it is equal to the rate of cutting of magnetic flux.

· Lenz’s Law.  The direction of the emf is such that the current it induces opposes the change causing it.

· Capacitance. Ratio of charge stored to potential difference across a capacitor.

· Farad. The capacitance of a capacitor which stores one Coulomb of charge when there is a pd of one Volt across it.

· Time constant is the time taken for the current in a discharging (or charging) capacitor to fall to 1/e of its initial value.  = RC.
· Radioactive decay. Emission of particles and/or waves from an unstable nucleus to enable it to achieve a more stable or lower energy state.

· The Nuclear Atom. The positively charged core of an atom containing most of the mass of the atom is surrounded by orbiting electrons.
· Nuclide is a type of nucleus.
· Nucleon.  An inhabitant of the nucleus i.e. protons and neutrons.
· Isotopes. Nuclides with the same proton number but different nucleon numbers.
· Strong Nuclear force is a very short range force – about 10-15m – attractive at larger distances in nuclei where it holds nucleons together but repulsive at short distances
· Weak nuclear force is involved in beta decay 
· Baryon is a type of hadron, i.e. a particle experiencing the strong nuclear force, made up of three quarks e.g. a proton or neutron
· Quarks are fundamental particles affected by the strong nuclear force  - up, down, strange, charm, bottom, top
· Leptons are also fundamental particles, unaffected by the strong nuclear force, but affected by the weak nuclear force e.g. electron and neutrino
· Binding Energy. Energy required to separate nucleons in a nucleus to infinite separation.
· Binding Energy per Nucleon. Average energy which needs to be supplied to a nucleus to remove a nucleon completely.

· Nucleon or Mass Number. Number of neutrons and protons in the nucleus of an atom.
· Proton or Atomic Number. Number of protons in the nucleus of an atom.
· Fission is the splitting of a large nucleus e.g U-235 into two smaller nuclei and a few neutrons.  It can be induced by absorption of a neutron. 
· Fusion is where two light nuclei join together.  It only occurs at very high temperatures and densities e.g in the core of stars.
· Activity. The rate of decay of a radioactive nuclide. It is measured in becquerels where 1 Bq is 1 decay per second.
· Decay Constant. Ratio of activity to the number of undecayed nuclei in a nuclide.  =A/N   It represents the probability of a nucleus decaying in the next second.  

· Half Life. Time taken for half the undecayed nucleii in a sample to decay or for the activity to halve.
· Parent Nucleus. Emitting nucleus.

· Daughter Nucleus or decay product. New nucleus formed when decay occurs
· Background radiation is the low-level radiation always present in the environment.
· X-rays: high frequency electromagnetic waves produced by inner shell electron transitions or deceleration of high speed electrons.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      
· Intensity is the power per unit cross-sectional area of a beam of radiation e.g. X-rays.
· Doppler effect is the change of frequency of a wave e.g. sound due to the relative motion of a source and an observer.
· Ultrasound is defined as sound of a frequency above 20 000Hz i.e. above human hearing.
· Piezoelectric effect is the emission of ultrasound from a crystal e.g. quartz due to an alternating voltage across it 
· Acoustic Impedance Z is the product of the density of a medium and the speed of ultrasound in it.
· Acoustic impedance matching is the use of a gel of intermediate impedance between two tissues of different impedances e.g. skin and the transducer housing, to minimize unwanted reflections.
· A-scan or amplitude scan consists of a graph of distance into the body (from time delay) against strength of reflection
· B-scan or brightness scan is a series of A-scans taken from transducers at different angles building up a 2-D image
· Precession of nuclei is the wobbling of a proton’s spin direction around an external magnetic field line
· Larmor frequency is the resonance frequency of precessing protons in an external magnetic field
· Relaxation time is the time taken for protons lining up in an applied magnetic field at a higher energy state to revert to their usual orientation i.e. lower energy state when the field is removed
· Universe is all of space, time, matter and radiation.
· Solar System is the Sun, its planets, planetary satellites and comets etc which are gravitationally bound to it.
· Astronomical unit, AU, is the mean distance between the Sun and Earth = 1.5 x 1011m.
· Parallax angle is half the angular displacement of a close star against the background (very distant) stars when observed six months apart
· Parsec pc is the distance when 1 AU subtends a parallax angle of 1 arc-second (1/3600 of a degree) = 3.1 x 1016m 
· Light-year ly is the distance light travels in a year = 9.5 x 1015m.
· Olber’s paradox.  In an infinite, uniform and static universe, assumed by Newton, the sky should be bright at night since in every direction a line of sight should end on a star.
· Doppler equation for light  = v/c. v is the speed of the source; c is the speed of light; is the change of wavelengthis the wavelength in the laboratory. 
· Hubble’s Law: the speed of recession of a galaxy from another is proportional to its distance; v = Hod.  Ho is the Hubble constant.
· Cosmological Principle: on sufficiently large scales (Mpc), the universe is uniform and isotropic.
· Big Bang The universe began about 14.7 billion years ago as an infinitely hot, infinitely dense singularity
· Cosmic microwave background radiation is the left over gamma radiation from the annihilation of matter and antimatter in the early stages of the Big Bang, redshifted to microwave frequencies by the subsequent expansion of the universe.  It is highly uniform, characteristic of a black body of temperature 2.7K, and has tiny ripples or variations in temperature in it.
· Open universe is a possible end point of the universe when it expands forever
· Flat universe is where the universe expands to a limit in infinite time
· Closed universe is where the universe contracts to a “Big Crunch”
· Critical density is that density of the universe that would produce a flat universe.  
· The observed density is much less than this but studies of galaxy rotation and motion of clusters of galaxies reveal the existence of dark matter that might make up that required. A density less than this gives an open universe, one greater than that a closed universe. (All of this neglects dark energy or a repulsive force leading to an accelerating universe – the actual one we now see)
