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Edexcel ‘know’ and ‘understand’ definitions
TOPIC 1
1

Working as a Physicist
Paper 1 & 2
Base units: Meter (m), Second (s), Mole (mol), Ampere (A), Kelvin (K),
Candela (cd), Kilogram (kg)
Derived: All other quantities can be derived and their SI units displayed as
base units i.e Joule (J) = kg m 2 s-2

Base and
derived

TOPIC 2
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Mechanics
Paper 1
Displacement/time, slope = velocity. Velocity/time, slope = acceleration, area
= displacement (distance travelled). Acceleration/time, slope = rate of
change in acceleration, area = change in velocity.
Scalar
Magnitude
Vector
Magnitude and direction
Displacement, Velocity, Acceleration, Force (weight) Momentum
The product of a scalar quantity and a vector quantity produce a vector
product
Newton’s 1st
Where a = 0
Slopes

Law
Newton’s 2nd
Law
Terminal
velocity
Newton’s 3rd
Law
Conservation
of (linear)
momentum
Conservation
of energy

∑F = ma where m is constant
Highest velocity reached when an object falls through a liquid (air). When the
sum of drag forces and upthrust (buoyancy/lift) = mg
An interaction between two bodies. For every action there is an equal and
opposite reaction
If there are no forces applied to a system then the total momentum of the
system remains constant.
Cannot be created or destroyed, total energy of a system remains constant
(usually applied to changing GPE and KE)

TOPIC 3
31

33
45

Electric Circuits
Paper 1
There is a current when charged particles flow past a point in a circuit.
Current is the rate of flow of charge.
Current in a wire is like water flowing in a pipe. The amount of water that
flows depends on the flow rate and the time. Current is the rate of flow of
charge.
Wires are made from metal. The metal contains a sea of delocalised
electrons which move in random directions. When a cell is connected to the
wire and electrical force is applied to the electrons making them 'drift'. They
still move in random directions however they have an overall velocity or
movement, creating a current. This can happen with ions in an electrolyte too
Ohm’s Law
A special case for V = IR at a constant temperature
Electromotive
EMF is the amount of electrical energy the battery produces for each
force
coulomb of charge. Measured in volts. All sources of emf have what is
known as INTERNAL RESISTANCE (r) to the flow of electric current.
Internal
The internal resistance of a fresh battery is usually small but increases with
resistance
use. Thus the voltage across the terminals of a battery is less than the emf
of the battery. E = I(R + r)
Terminal
The terminal p.d. of a source is the potential difference across its terminals.
potential
Energy transfer per unit charge from electrical to other forms. p.d. is the
difference
energy transferred when one coulomb of charge flows through a load
resistance.
Electric current

TOPIC 4

Materials

TOPIC 5

Waves and particle nature of light
Paper 2
Amplitude- Maximum displacement
Node-When the amplitude is always zero
Antinode-When the amplitude is always at its maximum possible value
Every point on a progressive wave has the same amplitude.
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Amplitude

Paper 2
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Frequency

Period
Wave speed
61

Longitudinal
wave

Transverse
waves
Wavelength

65

Frequency-Number of waves passing a point per unit time
If the frequency f of the sound is known, multiplying it by the wavelength
gives the speed of sound c in air
Period-Time taking for one complete oscillation of a particle
The speed at which a wave (wavefront) travels
the velocity at which a wave phase propagates at a certain frequency

Wavefront

Coherence

Path
difference

Particles are displaced forwards and backwards in the direction of
propagation of the wave
Displacement is perpendicular to the direction of propagation
Wavelength-Distance between neighbouring identical points
If the frequency f of the sound is known, multiplying it by the wavelength
gives the speed of sound c in air:
Wavelength λ is the displacement 𝑥 between subsequent wave peaks
therefore 𝑣 = 𝑓𝜆
a surface containing points affected in the same way by a wave at a given
time
a wavefront is the locus of points characterized by propagation of positions
of identical phase
Coherence-Constant phase difference between the two waves
Coherence = constant phase relationship or are continuous and have the
same f/period/ λ
Path difference-of any point in an interference pattern of waves is the
difference between the distance travelled by each wave from their source to
that point
If the path difference between two light waves is (m+1/2)l, then the
interference between them will be destructive.
For constructive interference, path difference between two waves is ml

Superposition

Interference

Interference is when (two) waves meet/combine/interact/superpose (at a
point) and there is a change in overall intensity/displacement.
Interference-When two
waves meet at a point
Coherence-Constant
phase difference
between the two waves
A crest plus a crest
makes an even bigger
crest, this is the same
with two troughs, these
two are both constructive interference. However when a crest hits a trough of
equal size it gives nothing, this is destructive interference.
See also path difference
Diffraction and interference are wave properties, suggesting that
electromagnetic radiation has wave nature.
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Phase

Phase difference- difference in velocity of similar points in two waves
expressed as an angle Coherence = constant phase relationship or are
continuous and have the same f/period/ λ

Standing wave

(open end tube and speaker) Using a tube with one end closed and a loud
speaker, the incident wave is reflected at the end of the pipe and it interferes
with the incident wave to produce a resultant wave
(string and oscillator) The incident wave is reflected at the fixed end of the
wire, the reflected wave interferes with the incident wave to produce a
resultant wave with nodes and antinodes
Stationary-A wave which stores energy (traps energy in pockets)
The shape does not move along – does not transfer shape/information
Stationary wave has nodes and antinodes.
Stationary wave = the incident wave is reflected at the end of the pipe.
Reflected wave interferes/superposes with the incident wave to produce (a
resultant wave with) nodes and/or antinodes
Not clear if you
need to know this.
However,
fundamental
wavelength is
needed for
calculations of
speed of sound in
solids.

Stationary
wave
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Refractive
index

Refractive index (n) = c / v
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Focal length of
converging
lens

Focal length of
diverging lens
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Lens power

Power is the inverse of focal length p = 1/f. Unit m-1
(Thin) Lenses in contact combine their powers P = P1 + P2 + P3 …..
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Real image

In optics, a real image is an image which is located in the plane of
convergence for the light rays that originate from a given object. If a screen
is placed in the plane of a real image the image will generally become
visible on the screen. Examples of real images include the image seen on a
cinema screen
In optics, a virtual image is an image formed when the outgoing rays from a
point on an object always diverge. The image appears to be located at the
point of apparent divergence. Because the rays never really converge,
a virtual image cannot be projected onto a screen. Concave lenses have
negative focal lengths and hence produce virtual images.
Magnification = image height / object height
(Not sure how much of these diagrams is required – worth knowing)

Virtual image

81

Magnification
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Plane
polarisation

Transverse
waves/vibrations in
plane are normal to the
direction of energy
propagation. Oscillations
are in one direction only
Electromagnetic waves
are transverse waves so
can be polarised
whereas sound waves
cannot since they are
not transverse.
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Diffraction

92

Photon

Diffraction-Spreading of a wave when it passes through a gap or past the
edge of an object
Diffraction and interference are wave properties, suggesting that
electromagnetic radiation has wave nature.
Diffraction is a property unique to waves. If electrons can be diffracted, and
hence produce interference patterns (Graphite diffraction), then they are
behaving as waves
Huygen’s
construction for a
wave passing
through a gap

The link between frequency and
energy of the photon is given by E =
hf
The absorption of a photon (of the
required energy) by the atom can
result in the emission of a
photoelectron – as shown by the
photoelectric effect:

93

Threshold
frequency

Work function

Threshold frequency- the lowest possible frequency of a photon that will
cause and electron to be emitted from the material.
There is a threshold frequency which suggests particle nature, as the wave
theory states that photoelectric emission should happen as long as the light
is bright enough. However this is not the case.
Diffraction and interference are wave properties, suggesting that
electromagnetic radiation has wave nature.
Work function- the minimum energy required to release an electron from the
surface of a material
A photon is absorbed by an electron in a metal surface causing an electron
to be emitted. Energy is conserved. Only photons with energy above the
work function energy will be emitted. Energy=work function + Max KE of
electron. The work function is the minimum energy required to release an
electron from the surface.
Individual photons are absorbed by individual electrons in the metal’s
surface. These electrons must absorb sufficient energy to overcome the
work function energy of the metal.
Infra-red does not have enough energy to cause photoelectric emission it is
less than the work function
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Further mechanics
Conservation of linear momentum:

99

Momentum

101

Elastic /
inelastic

104

Angular
velocity

Paper 1

Before
After
In all cases Momentum is conserved
Elastic collisions Kinetic Energy is also conserved
(in perfectly inelastic collisions the objects will stick together after collision)
The angular velocity of a particle is the time rate of
change of its angular displacement relative to the
origin.
The SI unit of angular velocity is radians per
second. Angular velocity is usually represented by
the symbol omega (ω)
Angular velocity is the rate of change
of angular displacement
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Centripetal

TOPIC 7

F=ma
F = m v2 / r = r 2
Centripetal force
(required to maintain
circular motion)

Electric and Magnetic Fields
Paper 1
A region where a charged particle experiences a force E = F / Q

108
112

Electric field
Electric field
electric
potential

118

Time constant
(RC)

There is
no charge
inside a
hollow
sphere but
the
potential
inside (or
between
two plates)
is constant
The RC time constant, also called tau, the time constant (in seconds) of
an RC circuit, is equal to the product of the circuit resistance (in ohms) and
the circuit capacitance (in farads
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Magnetic flux
density
Magnetic flux
Flux linkage

124

Induced EMF
with relative
motion

125

Induced EMF
in a coil

128

Frequency

Period
Peak value

Rootmean
square value

TOPIC 8
130

B is the number of field lines passing through a certain area, often called the
magnetic field. Units Wb / m2
 The number of field lines produced by a magnetic source. Units Wb
N

The induced e.m.f. is proportional
to the rate at which field lines are
cut – spin a generator coil faster
and the e.m.f. will increase

Frequency-Number of waves passing a point per unit time
If the frequency f of the sound is known, multiplying it by the wavelength
gives the speed of sound c in air:
Period-Time taking for one complete oscillation of a particle
The maximum value attained by an alternating quantity during one cycle is
called its Peak value. It is also known as the maximum value or amplitude or
crest value.
Root mean square or R.M.S. value of Alternating voltage is defined as
that value of steady Potential Difference, which would generate the same
amount of heat in a given resistance is given time, as is done by A.C.
voltage , when maintained across the same resistance for the same time
amount of AC power that produces the same heating effect as an equivalent
DC power

Nuclear and Particle Physics
Paper 2
Mass number
The number of protons and neutrons (nucleons) present in the nucleus
Atomic number
The number of protons present in the nucleus

Nucleon
number
Proton number
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Rutherford

Likened to cannon balls
fired at tissue paper.
The rebound (large
angle alpha scattering)
shows a dense nucleus
Going through shows
mostly empty space
Other deflections
indicate that the positive
alpha particles are being
deflected by the positive
nucleus
None of the observations could be explained by JJ Thomson’s plum pudding
Electrons are emitted from a heated source
when the thermal energy given overcomes
the work function of the metal
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Thermionic

133

Linac

Charged particles
are accelerated
(pushed and pulled)
between drift tubes
by an alternating
electic field (at radio
rf frequencies).
There is no field
inside the drift tubes

Cyclotron

Ions accelerated by
an alternating rf
electric field every
180 degrees. Bent by
a perpendicular
magnetic field. As
the velocity
increases so does
the radius of
curvature.
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High energies

139

Time dilation

142

Conservation

Both are in a vacuum
to prevent collisions
In Particle Physics, the higher the energies used, the higher the frequency
and the shorter the wavelength – shorter wavelengths are needed to look at
smaller objects (That’s why you use an electron microscope)
More muons are detected at the Earth’s surface than expected, this is
because the relatavistic time dilation means that the range/lifetime is longer
for these very high speed particles
Charge: if a positive particle is produced then a negative particle must also
be produced i.e. neutron > proton and electron
Baryon number: Neutrons and protons have a baryon number = 1,
electrons = 0. Neutron > proton and electron does conserve baryon number
Lepton number: The total number of these too must be conserved if a
reaction is to be possible (Leptons = 1, anti-leptons = -1)
To conserve the lepton number the equation above must add a neutrino:
Neutron > proton + electron + anti-neutrino

Edexcel ‘know’ and ‘understand’ definitions

TOPIC 9
148

153

Thermodynamics
Paper 2
Absolute zero is the lower limit of the thermodynamic temperature scale, a
state at which the enthalpy and entropy of a cooled ideal gas reaches its
minimum value, taken as 0
(-273.13 Celsius) Where the internal energy (the random distribution of
potential and kinetic energy amongst molecules) is zero.
Black body
An object that absorbs all radiation falling on it, at all wavelengths, is called
radiator
a black body. When a black body is at a uniform temperature, its emission
has a characteristic frequency distribution that depends on the temperature.
Its emission is called black-body radiation
A black body is an idealized physical body that absorbs all incident
electromagnetic radiation, regardless of frequency or angle of incidence
Absolute zero

Topic 10

Space

157

Trigonometric
parallax

158

Standard
candle

160

HertzsprungRussell

161

Doppler effect

Paper 2

Supernovae (exploded stars)
are used as ‘standard
candles’ as they all grow with
the same intrinsic brightness.
Light from the source drops
off according to the inverse
square law.
In a similar was Cephids are
variable stars with a
predictable brightness
(e.g.Polaris)

A shift in
frequency due to
movement
relative to an
observer
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Fate of the
Universe

Topic 11
164

The Universe is expanding
If the density is low it will continue to expand at a faster rate
If the density is too high it will collapse
It may be that the rate of expansion is slowing faster than our knowledge of
the mass of the Universe suggests
There is mass that does not radiate (can’t be detected) – dark matter
The Hubble Constant is the unit of measurement used to describe the
expansion of the Universe (approx. 500km/s/Mpc

Nuclear Radiation

Binding energy

Paper 2
Nuclear Binding Energy is the
energy required to split the
nucleus of an atom into the
component protons and neutrons.
The nucleus has less mass than
the sum of the component
nucleons, this difference between
the two (mass defect) is the
nuclear binding energy and can be
substituted into E = m c2.
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Fission fusion

The higher the binding
energy per nucleon, the more
stable the nucleus (Fe is the
most stable).
Elements to the left of iron
release energy through
nuclear fusion, elements to
the right of iron release
energy through fission, by
splitting into less massive
elements.

Fission

167

Fusion

Moderator slows the neutrons for capture
Control rods remove the neutrons limiting the chain reaction
Plasma created at very high
temperatures
High density ensures collisions
with kinetic energies sufficient to
overcome electrostatic repulsion
of protons
Accelerated by electric fields
contained within magnetic fields
(toroid)
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Background
radiation

169

Alpha, beta,
gamma

172

Decay

Topic 12
174

Varies from location to location and must be taken into account in any
ionising radiation experiment. Common sources are alpha from radon gas
given off by granite rock, building materials, cosmic rays from space (not
the Sun)
Alpha = 2+ charge, helium nucleus,
highly ionising, no penetration, 2-3
cm in air.
Beta = 1- charge, nuclear electron
(formed when a neutron turns into a
proton), medium ionising, medium
penetration. 15cm in air, 5cm in tissue
Gamma = electromagnetic radiation.
Will pass through tissue without
collision. Should probably include Xray in this.
Nuclear decay is the result of spontaneous and random emissions.

Gravitational Fields
Paper 2
A region where a mass experiences a force. Gravitational field strength is
defined as g = F / m

Gravitational
field

Topic 13

Oscillations

181

SHM

186

Resonance

189

Free
oscillations

Forced
oscillations

Paper 2
Oscilatory motion where the
restoring force is directly
proportional to the displacement
and acts in a direction to oppose
the displacement (towards the
equilibrium position)

resonance is a phenomenon in which a vibrating system or external force
drives another system to oscillate with greater amplitude at specific
frequencies. Frequencies at which the response amplitude is a relative
maximum are known as the system's resonant frequencies or resonance
frequencies.
If an oscillator is displaced and then released it will begin to vibrate. If no
more external forces are applied to the system it is a free oscillator
This will be the natural frequency
Child on a swing
If a force is continually or repeatedly applied to keep the oscillation going, it
is a forced oscillator.
Singing wine glass

