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Definitions and Explanations in the Core topics
This is one way to write definitions in the exams, another is to draw a picture and include a small text of what you are trying to explain. Most of these definitions are simply copied from Tim Kirk’s book and put into a form which is easy to use for revision.
2 Mechanics
Displacement
= The distance moved in a particular direction. (m, vector)
Velocity
= The rate of change in displacement. (ms-1, vector)
Speed

= The rate of change in distance. (ms-1, scalar)
Acceleration
= The rate of change in velocity. (ms-2, vector)
Instataneous values
= Value of something over a period of time.
Avarage values
= Value of something at one particular time.
Relative velocity
= The velocity of an object relative to another object.
Newton’s 1st Law of Motion
= An object continues in uniform motion in a straight line or at 



   rest unless a resultant external force acts.
Newton’s 2nd Law of Motion
= The resultant force is proportional to the rate of change of 



   momentum.
Newton’s 3rd Law of Motion
= ‘When two bodies A and B interact, the force that A exerts on B 



   is equal and opposite to the force that B exerts on A’ or


   ‘For every action on one object there is an equal but opposite 



   reaction on another object’.

Inertial Mass
= The property of an object that determines how is responds to a 


   given force – whatever the nature of the force.
Mass

= The amount of matter contained in and object. (kg)
Weight

= The pull of gravity or the force on a supporting scale. (N)
Linear Momentum
= The product of mass and velocity. (kgms-1 or Ns, vector)
Impulse
= The change of momentum. (kgms-1 or Ns, vector)
Law of Conversation of Linear Momentum
= The total linear momentum of a system of interacting particles 



   remains constant provided there is no resultant force.
Work

= The product of weight and displacement in a particular angle. 



   (Nm or J)
Kinetic Energy
= The product of half of ‘mass and velocity2’ (see equation).
Gravitational Potential Energy
= The product of mass, Earth’s gravitational field and change in 



   height.
Elastic Potential Energy
= The product of half of ‘spring constant and extension2’ 



   (see equation).
Conversation of Energy
= Energy is neither created or destroyed, it just changes form.
Power

= The rate at which energy is transferred. (Js-1 or W)
Efficiency
= The ratio of useful energy to the total energy transferred. 



   (no unit, can sometimes be extressed as a percentage)
Centripetal Acceleration
= The acceleration of a particle travelling in circular motion.
3 Thermal Physics
Conduction
= ‘Thermal energy is transferred along a substance without any bulk movement of the 



   substance’ or ‘The process by which kinetic energy is passed from molecule to 



   molecule’. (ex. most clothes keep us warm by trapping layers of air)
Convection
= Thermal energy is transferred between two points because of a bulk movement of 



   matter. It can only take place in a fluid. (ex. sea breezes are often due to 


   convection)
Radiation
= All objects that have a temperature above zero kelvin radiate electromagnetic 



   waves. Matter is not involved in the transfer of thermal energy. (ex. the Sun warms 



   the Earth’s surface by radiation)
Heat Capacity
= The energy required to raise the temperature of an object by 1 kelvin. (JK-1 or J’C-1)
Specific Heat Capacity
= The energy required to raise a unit mass of a substance by 1 kelvin. 



   (Jkg-1K-1 or Jkg-1’C-1)
Specific Latent Heat
= The amount of energy per unit mass absorbed or released during a change of phase.


   (Jkg-1)

Mole

= The amount of a substance that contains the same number of atoms as 0.012 kg of 



   carbon-12 (12C). (mol)
Molar Mass
= The mass of one mole of a substance. If an element has a certain massnumber, A, 



   the molar mass will be A grams.
Avogadro constant
= The number of atoms in 0.012 kg of carbon-12 (12C).
4 Waves

Wave Pulse
= One oscillation
Continuous Travelling Wave
= A succession of individual oscillations.
Transverse Wave

= A wave when the oscillations are at right angle to the direction of energy 




   transfer. (ex. light and water ripples)
Longitudinal Wave

= A wave when the oscillations are parallel to the direction of energy transfer.



   (ex. sound and compression waves down a spring)

Wave Front

= The parts of the wave that are moving together.
Ray


= The direction of enegry transfer.
Displacement

= The change that has taken place as a result of a wave passing a particular 




   point. Zero displacement refers to mean (or avarage) position. For mechanical 




   waves the displacement is the distance (m) that the partical moves from its 




   undisturbed position.
Amplitude

= The maximum displacement from the mean position.
Period


= The time taken (s) for one complete oscillation.
Frequency

= The number of oscillations that take place in one second. (Hz)
Wavelength

= The shortest distance (m) alone a wave between two points that are in phase.
Wave Speed

= The speed (ms-1) at which the wave fronts pass a stationary observer.
Crest


= The top of a transverse wave.
Trough


= The bottom of a transverse wave.
Compression

= A point on a longitudinal wave where everything is ‘bunched together’ (high 




   pressure).
Rarefaction

= A point on a longitudinal wave where everything is ‘far apart’ (low pressure).
Huygen’s principle

= A way to work out where a wave front is at some later time. Imagine every 




   point on an initial wave front as an individual point source of circular waves. 




   Imagine these circular waves add together, the new wave front can be 




   constructed as the ‘envelope’ at contains all these waves.
Refraction

= If plane waves incident at an angle on the boundary between two media, the 




   transitted wave will change direction – it has been refracted.
Snell’s Law

= The ratio (sin(i)/sin(r)) = constant, for a given frequency.
Diffraction

= When waves spread out as they pass through apertures.
Principle of Superposition

= The overall disturbance at any point and at any time where two taves meed is 




   the vector sum of the disturbances that would have been produced by each of 




   the individual waves.
Constructive Interference

= When two waves with the same amplitude and frequency interfere and creates




   a new amplitude with twice the original displacement.
Destructive Interference

= When two waves with the same amplitude and frequency interfere and 




   destroys both the waves (new amplitude is zero).
Doppler Effect

= The name given to the change of frequency of a wave as a result of the 




   movement of the source or the movement of the observer.
Standing Wave

= The result when two waves meet that have the same amplitude, the same 




   frequency and travelling in the opposite direction.
Resonance

= Occurs when the driving frequency is equal to the system’s own natural 




   frequancy. The amplitude of the oscillation grows and the energy of the 




   system reaches a maximum.
5 Electricity and Magnetism

Electrical Charge


= Either positive or negative.
Conservation of Energy


= Equal amounts of positive charge and negative charge cancel 





   each other out. Like charges repel, unlike charges attract.
Conductor


= A material that allows the flow of charge through it. 





   (ex. all metals, graphite)
Insulator


= A material that does not allow the flow of charge throught it.




   (ex. plastics, glass, ceramics and rubber)

Coulomb’s Law


= The force between two charges is proportional to the size of both 





   charges and inversley proportional to the square of the distance 





   between the charges. (see equation)
Electric Field


= Force per positive unit test charge. (see equation)
Electronvolt


= 
Electric Potential Difference

= Energy difference per unit charge. Also known as Voltage.




   (V or JC-1)

Drift Velocity


= The speed of the electrons due to a current.
Electric Current


= The rate of flow of electrical charge. (Amp)
Resistance


= The ratio between potential difference and current. (Ohm)
Ohm’s Law


= The current flowing through a piece of metal is proportional to 





   the potential difference acreoss it providing the temperature 





   remains constant.
Ohmic Behavior


= If current and potential difference are proportional.
Non-Ohmic Behavior


= If current and potential difference are not proportional. 





   (ex. filament lamp or diode)
Electromotive Force


= Total energy difference per unit charge around a circuit (e.m.f.). 





   (V or JC-1)
Internal Resistance


= When some energy in a circuit is used up inside a connected 





   object (ie. a battery).
Ampere


= Magnitude of force per unit length on either wire. (see equation)
Magnitude of the Magnetic Field Strength
= Force is proportional to the magnitude of the magnetic field, the 





   magnitude of the current, the length of the current that is in the 





   magnetic field and the sine of the angle between the field and the 





   current. (see equation)
6 Atomic and Nuclear Physics
Nuclide
= A particular species of atom whose nucleus contains a specific number of protons and a 



   specific number of neutrons.
Isotope

= A nuclide that contain the same number of protons but different number of neutrons.
Nucleon
= Either a proton or a neutron.
Massnumber
= Number of nucleons in an atom (protons + neutrons).
Atomic Number
= Number of protons in an atom.
Alpha Particle
= Helium nucleus. It has low penetration ability and only a few cm of path length in air.

Beta Particle
= Electron. It has medium penetration ability and less than one m of path length in air.
Gamma Ray
= A part of the electromagnetic spectrum. It has high penetration ability and effectively 


   infinite path length in air.
Half-Life
= The time taken for the rate of decay of a particular sample of nuclides to halve.
Unified Mass Unit
= One twelfth of the mass of a carbon-12 (12C) atom.
Fission

= The nuclear reaction in which large nuclei are induced to break up into smaller nuclei and 



   release energy in the process. (ex. nuclear reactors and atomic bombs)
Fusion

= The nuclear reaction in which small nuclei are induced to join together into larger nuclei 


   and release energy in the process. (ex. the Sun)
