
Curriculum Map  

Subject: KS5 Physics                         

Time period Autumn 1 
 

(Year 12) 

Spring 1 
 

(Year 12) 

Summer 1 
 

(Year 12) 

Autumn 2 
 

(Year 13) 

Spring 2 
 

(Year 13) 

Content 
 

Declarative 
Knowledge – 
‘Know What’ 

Unit 2: Foundations of Physics 
Demonstrate knowledge, 
understanding and application 
of: 

- Units for physical quantities 
- SI base quantities and 

units, their symbols and 
prefixes 

- Derived units of SI units 
and quantities that use 
them 

- Measurements 
- How to calculate and 

minimise uncertainties 
- Scalar and Vector 

Quantities 
- Addition of two vectors 

with scale drawings and 
with calculations 

- Resolution of a vector into 
two perpendicular 
component vectors 
 

Unit 3: Motion 
Demonstrate knowledge, 
understanding and application 
of: 

- Average and instantaneous 
speed 

- Displacement and velocity 
- Acceleration 
- Distance-time graphs to 

determine speed 
- Displacement-time graphs 

to determine velocity 

Unit 10: Electrical Circuits 
Demonstrate knowledge, 
understanding and application 
of: 

- The source of EMF 
- Internal Resistance 
- Terminal p.d. and ‘lost 

volts’ 
- The equations used to 

determine internal 
resistance 

- PAG 3.3: An experiment to 
determine the internal 
resistance of a source of 
EMF 

- Potential divider circuits 
with components 

- Potential divider equations 
- Potential divider circuits 

with variable components 
- PAG 4.3: An experiment to 

evaluate a potential divider 
circuit for use in sensing 

 
Unit 11: Waves 1 
 
Unit 12: Waves 2 
 
Unit 13: Quantum 
Demonstrate knowledge, 
understanding and application 
of: 

- The particulate nature 
(photon model) of 
electromagnetic radiation 

PAG 12: Research Essay 
To write a report to demonstrate 
skills of research from various 
sources along with correctly 
referencing these sources 
 
Unit 14: Thermal Physics 
Demonstrate knowledge, 
understanding and application 
of: 

- Thermal equilibrium 
- The absolute scale of 

temperature 
- Temperature 

measurements in degrees 
Celsius and Kelvin 

- The conversion between 
Celsius and Kelvin 

- Solids, Liquids and gases in 
terms of spacing, ordering 
and motion of atoms or 
molecules 

- The simple kinetic model 
- Brownian Motion 
- Internal energy as the sum 

of kinetic and potential 
energies in a system 

- Absolute zero 
- Increases in internal energy 

with temperature and 
changes to internal energy 
with phase changes 

- constancy of temperature 
during changes of phase 

- The specific heat capacity 
of a substance 

Unit 16: Circular Motion 
Demonstrate knowledge, 
understanding and application 
of: 

- The radian 
- Period and frequency 
- Angular velocity 
- Net force perpendicular to 

the velocity of an object in 
a circular path 

- Linear (tangential) speed 
- Centripetal acceleration 
- Centripetal force 

 
Unit 17: Oscillations 
Demonstrate knowledge, 
understanding and application 
of: 

- Displacement, amplitude, 
period, frequency, angular 
frequency and phase 
difference 

- Angular frequency formula 
- Isochronous oscillators 
- Simple harmonic motion as 

−ω 2 x 
- PAG 10.1: an experiment to 

determine the period and 
frequency of simple 
harmonic oscillators 

- Solutions to the equation    
a = −ω 2 x 

- Velocity and maximum 
velocity by calculation 

- Graphical methods to 
relate the changes in 

Unit 23: Magnetic Fields 
Demonstrate knowledge, 
understanding and application 
of: 

- Moving charges or 
permanent magnets as 
causes of magnetic fields 

- Magnetic field lines to map 
magnetic fields 

- Magnetic field patterns for 
long straight current-
carrying conductors, a flat 
coil, and a long solenoid 

- Fleming’s left hand rule 
- The force on a current 

carrying conductor 
- The magnetic flux density 

and the unit Tesla 
- PAG11.3: An experiment to 

find the magnetic field 
strength around a current 
carrying wire 

- The force on a charged 
particle traveling at right 
angles to a uniform 
magnetic field 

- Movement of charged 
particles in a uniform 
magnetic field 

- Movement of charged 
particles moving in a region 
occupied by both electric 
and magnetic fields 

- Velocity Selector 
- Magnetic flux and the unit 

Weber 
- Magnetic flux linkage 
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- Velocity-time graphs to 
determine acceleration and 
displacement 

- The equations of motion 
for constant acceleration in 
a straight line 

- Thinking distance and 
braking distance 

- The effect of reaction time 
on total stopping distance 
of a vehicle 

- The equations of motion 
for falling objects in a 
uniform gravitational field 

- The acceleration due to 
free fall, g 

- PAG 1.1: An experiment to 
determine g 

- Two-dimensional motion of 
projectiles 

- The equations of motion 
for projectiles 

  
Unit 4: Forces in Action 
Demonstrate knowledge, 
understanding and application 
of: 

- The formula net force = 
mass × acceleration 

- The newton as a unit 
- The weight of an object, W 

= m g 
- PAG 1.2: An experiment to 

find an object’s centre of 
mass 

- Tension, normal contact 
force, upthrust and friction 

- Free-body diagrams 
- One- and two-dimensional 

motion under constant 
force 

- Drag as a frictional force 
and factors affecting it 

- Photons as quanta of 
energy of electromagnetic 
radiation 

- Equations for the energy of 
a photon 

- The electronvolt 
- The photoelectric effect 

and its demonstration 
- The interaction between 

one photon and one 
surface electron 

- Work function and 
threshold frequency 

- The effects of the intensity 
of the incident radiation on 
the emission of 
photoelectrons 

- The photoelectric equation 
- PAG 6.1: Using LEDs to 

estimate the value of 
Planck’s constant 

- Diffraction of electrons by 
the atoms of graphite 

- The de Broglie equation 

- PAG 11.2: An experiment to 
determine the specific heat 
capacity of a metal or a 
liquid 

- Specific latent heat of 
fusion and specific latent 
heat of vaporisation 

- An electrical experiment to 
determine the specific 
latent heat of fusion and 
vaporisation 

 
Unit 15: Ideal Gases 
Demonstrate knowledge, 
understanding and application 
of: 

- Amount of substance, 
measured in moles 

- The Avogadro constant 
- The model of the kinetic 

theory of gases and its 
assumptions 

- Pressure in terms of this 
model 

- The equation of state of an 
ideal gas 

- PAG 8.2: An experiment to 
investigate pV = constant 
and P/T = constant 

- PAG 8.1: An estimation of 
absolute zero using 
variation of gas 
temperature and pressure 

- The equation relating the 
number of particles and the 
mean square speed 

- Root mean square speed 
and mean square speed 

- The Boltzmann constant 
- Internal energy of an ideal 

gas 
 

displacement, velocity, and 
acceleration during shm 

- Interchange between 
kinetic and potential 
energy 

- Energy–displacement 
graphs 

- Effects of damping 
- Free and forced oscillations 
- Natural frequency and 

resonance 
- Amplitude-driving 

frequency graphs 
- PAG 10.3: An investigation 

to find spring constant 
from SHM 

 
Unit 18: Gravitational Fields 
Demonstrate knowledge, 
understanding and application 
of: 

- Gravitational fields being 
due to mass 

- Point masses 
- Gravitational field lines 
- Gravitational field strength 
- Gravitational fields as one 

of a number of forms of 
field 

- Kepler’s three laws of 
planetary motion 

- Centripetal force on a 
planet 

- Equating c-p force to the 
gravitational force to find 
an expression for time 
period 

- Kepler’s third law T 2 ∝ r 3 
applied to systems other 
than our Solar System 

- Geostationary orbit 
- Gravitational potential at a 

point 

- Faraday’s law of 
electromagnetic induction 

- Lenz’s Law 
- Techniques and procedures 

used to investigate 
magnetic flux using search 
coils 

- Simple a.c. generator 
- The simple laminated iron-

core transformer 
- PAG 11.1: An experiment to 

investigate transformers 
 

Unit 24: Particle Physics 
Demonstrate knowledge, 
understanding and application 
of: 

- The alpha-scattering 
experiment 

- Relative sizes of the atom 
ad the nucleus 

- The simple nuclear model 
of the atom 

- protons, neutrons and 
electrons 

- Proton number, nucleon 
number, isotopes, notation 
for the representation of 
nuclei 

- The strong nuclear force 
and its short-range nature 

- Radius of nuclei 
- Mean densities of atoms 

and nuclei 
- Particles and antiparticles: 

electron- positron, proton-
antiproton, neutro- ati-
neutron and neutrino, anti-
neutrino 

- Relative masses and 
charges of particles and 
their corresponding 
antiparticles 



Curriculum Map  

- Objects falling in a uniform 
gravitational field in the 
presence of drag 

- Terminal velocity 
- PAG 1.2: Investigating 

Terminal Velocity 
- Moment of a force 
- couple 
- Principle of moments 
- Equilibrium of an object 

under three coplanar forces 
- Definition of density 
- Pressure for solids, liquids, 

and gases 
- Calculation of upthrust 

 
Unit 5: Work, Energy and Power 
Demonstrate knowledge, 
understanding and application 
of: 

- Definition of work done 
- Unit for work done 
- Calculating the work done 

by a force 
- The principle of 

conservation of energy 
- Transfer of energy between 

forms 
- Transfer of energy as equal 

to work done 
- Kinetic energy 
- Gravitational potential 

energy of an object in a 
uniform gravitational field 

- Exchange between gpe and 
ke 

- Power and the watt 
- The equation P = F v 
- Efficiency of a mechanical 

system 
 
Unit 6: Materials 

- An expression for 
gravitational potential at a 
distance r 

- Force–distance graph for a 
point or spherical mass; 
work done 

- Changes in gravitational 
potential 

- Escape velocity 
 
Unit 19: Stars 
Demonstrate knowledge, 
understanding and application 
of: 

- The terms planet, planetary 
satellites, comets, solar 
systems, galaxie, and the 
Universe 

- The formation of a star 
from interstellar dust and 
gas in terms of gravitational 
collapse, fusion of 
hydrogen into helium, 
radiation and gas pressure 

- Evolution of low-mass stars 
like our Sun into a red giant 
and white dwarf 

- planetary nebula 
- Characteristics of a white 

dwarf; electron degeneracy 
pressure; Chandrasekhar 
limit 

- Evolution of a massive star 
into a red supergiant and 
then ether a neutron star 
or black hole; supernovae 

- Characteristics of neutron 
stars and black holes 

- Hertzsprung-Russell )(HR) 
diagrams as luminosity-
temperature plots 

- Main sequence; red giants; 
red supergiants; white 
dwarfs 

- Classification, examples 
and behaviours of hadrons 
and leptons 

- The simple quark model of 
hadrons in terms of up, 
down and strange quark 
and their anti-quarks 

- The quark model of the 
proton and the neutron 

- The charges of the up, 
down, strange, anti-up, 
anti-down and anti-strange 
as fractions of the  
elementary charge 

- Beta minus and Beta p[lus 
decay and the quark 
models for these decays 

- Quark transformation 
equations balanced in 
terms of charge 

- decay of particles in terms 
of the quark model 

 
Unit 25: Radioactivity 
Demonstrate knowledge, 
understanding and application 
of: 

- Radioactive decay 
- alpha particles, beta 

particles and gamma rays 
- nature, penetration and 

range of these radiations  
- PAG 7.2: An experiment to  

investigate the different 
properties of radiation 

- Nuclear decay equations 
for alpha, beta-minus and 
beta plus-decay 

- Balancing nuclear 
transformation equations 

- The spontaneous and 
random nature of decay 

- Activity of a source 
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Demonstrate knowledge, 
understanding and application 
of: 

- Tensile and compressive 
deformation, and extension 
and compression 

- Hooke’s law 
- Force constant k of a spring 

and F = k x 
- PAG 2.2: An investigation of 

springs in series and in 
parallel 

- Force–extension (or 
compression) graphs 

- Work done in extending (or 
compressing) a material 

- Elastic potential energy 
- Definitions of stress, strain, 

and ultimate tensile 
strength 

- Calculating Young modulus 
- Stress–strain graphs for 

typical ductile, brittle, and 
polymeric materials 

- Elastic and plastic 
deformations 

- PAG 2.1: An investigation 
to determine the Young’s 
Modulus of a material 

 
Unit 7: Newton’s Laws and 
Momentum 
Demonstrate knowledge, 
understanding and application 
of: 

- Equations of motion 
- Newton’s three laws of 

motion 
- Linear momentum 
- Force as rate of change of 

momentum 
- Impulse of a force 
- Impulse as the area under a 

force–time graph 

- Energy levels of electrons in 
isolated gas atoms 

- The idea that energy levels 
have negative values 

- Emission spectral lines from 
hot gases in terms of 
transitions of electrons 
between discrete energy 
levels and mission of 
photons 

- different atoms have 
different spectral lines, 
which can be used to 
identify elements within 
stars 

- Continuous spectra, 
emission line spectra, and 
absorption line spectra 

- use of a transmission 
diffraction grating to 
determine the wavelength 
of light 

- The condition for maxima 
- PAG 5.1: An experiment to 

investigate diffraction 
gratings 

- Use of Wein’s displacement 
law to estimate the peak 
surface temperature of a 
star 

- Luminosity of a star, 
Stefan;’s Law 

- Use of Wein’s displacement 
law and Stefan’s law to 
estimate the radius of a 
star 

 
Unit 20: Cosmology 
Demonstrate knowledge, 
understanding and application 
of: 

- Distances measured in 
astronomical units, light-
years and parsecs 

- Decay constant or an 
isotope 

- Simulation of radioactive 
decay 

- The half-life of an isotope 
- PAG 7.3: Techniques used 

to determine the half-life of 
an isotope 

- Graphical methods and 
spreadsheet modelling of 
equations for radioactive 
decay 

- Radioactive dating, such as 
carbon dating 

 
Unit 26: Nuclear Physics 
Demonstrate knowledge, 
understanding and application 
of: 

- Einstein’s mass-energy 
equation 

- Energy released or 
absorbed in simple nuclear 
reactions 

- creation and annihilation of 
particle-antiparticle pairs 

- mass defect; binding 
energy; binding energy per 
nucleon 

- binding energy per nucleon 
against nucleon number 
curve; energy changes in 
reactions 

- binding energy of nuclear 
and masses of nuclei 

- induced nuclear fission; 
chain reaction 

- basic structure of a fission 
reactor; components - fuel 
rods, control rods and 
moderator 

- environmental impact of 
nuclear waste 
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- Principle of conservation of 
momentum 

- Calculations for collisions 
and interactions 

- Elastic and inelastic 
collisions 

 
Unit 8: Charge and Current 
Demonstrate knowledge, 
understanding and application 
of: 

- Circuit symbols 
- Circuit diagrams using 

these symbols 
- Electric current as a rate of 

flow of charge; I= Q/t 
- The Coulomb as the unit of 

charge 
- The elementary charge 
- Net charge on a particle or 

an object is quantised and a 
multiple of e 

- Current as the movement 
of charged particles 

- Conventional current and 
electron flow 

- Kirchhoff’s first law and the 
conservation of charge 

- Mean drift velocity of 
charge carriers 

- The equation I=Anev 
- Distinction between 

conductors, semi-
conductors and insulators 
in terms of n 

 
 
Unit 9: Energy, Power and 
Resistance 
Demonstrate knowledge, 
understanding and application 
of: 

- Stellar parallax 
- The equation relating the 

parallax in seconds of arc 
and the distance in parsec 

- The Doppler effect 
- Doppler shift of 

electromagnetic radiation 
- The Doppler equation for a 

source of electromagnetic 
radiation moving relative to 
an observer 

- Hubble’s law for receding 
galaxies 

- Galactic redshift and the 
model of an expanding 
universe 

- Hubble’s constant  
- The cosmological principle 
- The Big Bang theory 
- Experimental evidence for 

the Big Bang theory from 
microwave background 
radiation 

- The idea that the Big Bang 
gave rise to the expansion 
of space-time 

- Estimation of the age of the 
Universe 

- The evolution of the 
Universe after the Big Bang 
to the present 

- Current ideas about the 
composition of the 
Universe in terms of dark 
energy, dark matter and a 
small percentage of 
ordinary matter 

 
Unit 21: Capacitance 
Demonstrate knowledge, 
understanding and application 
of: 

- Capacitance 
- The unit Farad 

- balancing nuclear 
transformation equations 

- nuclear fusion; fusion 
reactions and temperature 

 
Unit 27: Medical Physics 
Demonstrate knowledge, 
understanding and application 
of: 

- The basic structure of an X-
Ray tube; components - 
heater (cathode), anode, 
target metal and high 
voltage supply 

- production of X-ray 
photons from an X-ray tube 

- Attenuation of X-rays 
- X-Ray attenuation 

mechanisms: simple 
scatter, photoelectric 
effect, Compton effect and 
pair production 

- X-ray imaging with contrast 
media 

- computerised axial 
tomography scanning 

- the advantages of a CAT 
scan over an X-ray image 

- Medical tracers 
technetium-99m and 
fluorine-18 

- The gamma camera and its 
components, formation of 
gamma camera images 

- Diagnosis using the gamma 
camera 

- Positron emission 
tomography  

- Diagnosis using PET 
scanning 

- Ultrasound frequency 
- The piezoelectric effect 
- Ultrasound transducers 
- A-scans and B-scans 
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- Energy transfer for 
electrons and other 
charged particles 

- Potential difference and 
the volt 

- Electromotive force 
- Distinction between E.M.F 

and P.D 
- Energy transfer W=QV and 

W = εQ 
- Kirchhoff’s second law 
- Conservation of energy 
- Kirchhoff’s first and 

second laws applied to 
electrical circuits 

- Resistance R=V/I 
- The unit Ohm 
- Ohm’s law 
- Total resistance of resistors 

in series and parallel 
- Analysis of circuits with 

components in seris and 
parallel 

- Analysis of circuits with 
more than one source of 
E.M.F 

- Resistivity of a material; R 
=ρL/A 

- The variation of resistivity 
of metals and 
semiconductors with 
temperature 

- PAG 3.1: Experiment to find 
the resistivity of a wire 

- I-V characteristics of 
resistors and filament 
lamps, diodes, LEDs, 
thermistors and LDRs 

- PAG 3.2: Experiment to find 
the I-V characteristics of 
different electrical 
components 

- Negative temperature 
coefficient thermistors 

- Charging and discharging of 
capacitors in terms of the 
flow of electrons 

- Total capacitance of 
capacitors in series and in 
parallel 

- PAG 9.2: An investigation of 
capacitors in series and 
parallel 

- p.d.-charge graphs for 
capacitors 

- Energy stored by capacitors 
- Discharging a capacitor 

through a resistor 
- time constant CR of a 

capacitor-resistor circuit 
- Exponential decay and the 

constant-ratio property of 
decay graphs 

- PAG 9.1: Investigating the 
charging and discharging of 
capacitors 

- Use of capacitors to store 
energy 

 
Unit 22:  Electric Fields 
Demonstrate knowledge, 
understanding and application 
of: 

- Electric fields as being due 
to charges 

- Point charges 
- Electric field lines 
- The definition of electric 

field strength 
- Coulomb’s law 
- The formula for calculating 

electric field strength 
- Similarities and differences 

between the gravitational 
field of a point mass and 
the electric field of a point 
charge 

- Acoustic impedance of a 
medium 

- Reflection of ultrasound at 
a boundary 

- Impedance matching 
- the use of gel in ultrasound 

scanning 
- The Doppler effect in 

ultrasound 
- The speed of blood in the 

body 
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- Variation of resistance of 
an LDR with light intensity 

- The equations P=IV, P=I2R, 
P=V2/R 

- The equation W=VIt 
- The kilo-watt-hour (kWh) 

as a unit of energy 
- Calculating the cost of 

energy 
 

- Uniform electric field 
strength 

- Parallel-plate capacitor and 
permittivity 

- Motion of charged particles 
in a uniform electric field 

- Electric potential definition 
- Formula to calculate 

electric potential 
- Capacitance, C, for an 

isolated sphere 
- Force–distance graphs for 

point or spherical charges 
- Electric potential energy 

 
 

Skills 
 

Procedural 
Knowledge –  
‘Know How’ 

Unit 2: Foundations of Physics 
Know how to: 

- Derive SI units 
- Calculate absolute and 

percentage uncertainties, 
and percentage difference 
including from graphs 

- Calculate resultant vectors 
- Resolve vectors  

 
Unit 3: Motion 
 
 
Unit 4: Forces in Action 

- Describe techniques and 
procedures used to 
determine terminal velocity 
in fluids 

- Describe how to determine 
the centre of gravity 
experimentally 

 
 
 
Unit 5: Work, Energy and Power 
 
 
Unit 6: Materials 

Unit 10: Electrical Circuits 
 
Unit 11: Waves 1 
 
Unit 12: Waves 2 
 
Unit 13: Quantum 
 
PAGs 
Develop experimental methods 
and techniques for analysing 
empirical data. Skills in 
planning, implementing, 
analysing and evaluating 

PAG 12: Research Essay 
 
Unit 14: Thermal Physics 
 
Unit 15: Ideal Gases 
 
PAGs 
Develop experimental methods 
and techniques for analysing 
empirical data. Skills in 
planning, implementing, 
analysing and evaluating 

Unit 16: Circular Motion 
- Describe techniques and 

procedures used to 
investigate circular motion 

 
 
Unit 17: Oscillations 

- Techniques and procedures 
used to determine the 
period and frequency of 
simple harmonic 
oscillations 

 
 
Unit 18: Gravitational Fields 
 
Unit 19: Stars 
 
Unit 20: Cosmology 
 
Unit 21: Capacitance 
 
Unit 22:  Electric Fields 
 
PAGs 
Develop experimental methods 
and techniques for analysing 
empirical data. Skills in 

Unit 23: Magnetic Fields 
 
Unit 24: Particle Physics 
 
Unit 25: Radioactivity 
 
Unit 26: Nuclear Physics 
 
Unit 27: Medical Physics 
 
PAGs 
Develop experimental methods 
and techniques for analysing 
empirical data. Skills in 
planning, implementing, 
analysing and evaluating 
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- Techniques and procedures 
used to investigate force–
extension characteristics 
for arrangements which 
may include springs, rubber 
bands, and polythene strips 

- Describe techniques and 
procedures used to 
determine the Young 
modulus for a metal 

 
 
Unit 7: Newton’s Laws and 
Momentum 
 
 
Unit 8: Charge and Current 
 
 
Unit 9: Energy, Power and 
Resistance 
 
 
PAGs 
Develop experimental methods 
and techniques for analysing 
empirical data. Skills in 
planning, implementing, 
analysing and evaluating 

planning, implementing, 
analysing and evaluating 
 
 

Key 
Questions 
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Assessment Mid Topic Assessments for each 
Unit. 
 
End of Topic Assessed HBL for 
each Unit.  
 
PAGs - Assessed by class teacher 
against list of Physics Specific 
skills and CPAC skills. 
 
PAG 6 Mark Assessed Questions 
 
Year 12 Baseline Test 
October End of ½ Term Test 
Christmas End of ½ Term Test 

Mid Topic Assessments for each 
Unit. 
 
End of Topic Assessed HBL for 
each Unit.  
 
PAGs - Assessed by class teacher 
against list of Physics Specific 
skills and CPAC skills. 
 
PAG 6 Mark Assessed Questions 
 
February End of ½ Term Test 
Easter End of ½ Term Test 

Mid Topic Assessments for each 
Unit. 
 
End of Topic Assessed HBL for 
each Unit.  
 
PAGs - Assessed by class teacher 
against list of Physics Specific 
skills and CPAC skills. 
 
PAG 6 Mark Assessed Questions 
 
May End of ½ Term Test 
Year 12 Threshold Exams 
 
Year 12 Summer HBL 

Mid Topic Assessments for each 
Unit. 
 
End of Topic Assessed HBL for 
each Unit.  
 
PAGs - Assessed by class teacher 
against list of Physics Specific 
skills and CPAC skills. 
 
PAG 6 Mark Assessed Questions 
 
Past Paper Practice 
 
Year 13 Baseline Test 
October End of ½ Term Test 
December End of ½ Term Test 

Mid Topic Assessments for each 
Unit. 
 
End of Topic Assessed HBL for 
each Unit.  
 
PAGs - Assessed by class teacher 
against list of Physics Specific 
skills and CPAC skills. 
 
PAG 6 Mark Assessed Questions 
 
Past Paper Practice 
 
Year 13 January Mocks 
Easter End of ½ Term Test 

Literacy/ 
Numeracy/ 

SMSC/ 
Character 

  Literacy: Research Essay - 
reading in depth into a 
subject beyond specification. 
Compiling a report to 
summarise findings. Using the 
correct reference system to 
reference a range of different 
resources used.  

  

 

 

 

 

 


