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AQA AS Physics 3.1 Measurements and Their Errors 
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3.1.1 Use of SI units and their prefixes   

 I can state the seven fundamental (base) units .   

 
I can state the SI units of mass, length, time, amount of substance, temperature and electric 

current. 

  

 I can derive units for other measurements, e.g. velocity it metres per second (ms
-1

).   

 I can use prefixes.   

 I can convert between different units of the same quantity, e.g. J and eV, J and kWh.   

3.1.2 Limitation of physical measurements   

 I can identify and explain systematic errors in measurements.   

 I know the difference between precision and accuracy when making measurements.   

 I can explain how to ensure that data is reproducible.   

 I can explain how to ensure that data is repeatable.   

 I can explain how to improve the precision of measurements.   

 I can state the resolution of a variety of measuring instruments.   

 I can calculate absolute, fractional and percentage uncertainties in final answers.   

 I can identify random and systematic errors and suggest ways to reduce or remove them.   

 
I can explain the link between the number of significant figures in a value and its associated 

uncertainty. 

  

 
I can combine uncertainties using addition, subtraction, multiplication, division and raising 

to powers. 

  

 I can use error bars to represent uncertainty in a data point.   

 I can determine the uncertainties in the gradient and intercept of a straight-line graph.   

3.1.3 Estimation of physical quantities   

 I can estimate approximate values of quantities to the nearest order of magnitude.   

LEARNING TOOLS 

KEY CONCEPTS 

Similarly to the GCSE ISA, when planning an experiment at A-level you need 

to carefully design every aspect, including the variables, equipment and 

safety. You also need to design a suitable way to record the data. You must 

be able to identify sources of error and calculate uncertainties. 

EVERYBODY READS… IN SCIENCE! 
KEY WORDS accurate 

absolute 

uncertainty 
error 

fractional 

uncertainty 
hypothesis 

percentage 

uncertainty 
prediction precise validity variables 

RECOMMENDED 

READING Rovelli, C., Carnell, S. and Segre, E. 2015 Seven brief lessons on physics, London: Allen Lane 
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AQA AS Physics 3.5 Electricity 
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3.5.1 Current electrity 
  

3.5.1.1 Basics of electricity 
  

 I can define and calculate electric current. 
  

 I can define and calculate voltage. 
  

 I can calculate resistance. 
  

3.5.1.2 Current-voltage characteristics 
  

 
I can explain the current-voltage characteristics of an ohmic conductor, a semiconductor 

diode and a filament lamp. 

  

 I can define Ohm’s Law. 
  

3.5.1.3 Resistivity 
  

 I can calculate the resistivity of a material. 
  

 
I can describe the effect of temperature on the resistance of metal conductors and 

negative coefficient thermistors. 

  

 I can describe the applications of thermistors. 
  

 I can sketch a resistance-temperature graph for a thermistor. 
  

 I can define superconductivity. 
  

 I can describe the applications of superconductors. 
  

RP5 Determination of resistivity of a wire using a micrometer, ammeter and voltmeter. 
  

3.5.1.4 Circuits 
  

 I can calculate the effective resistance of resistors in series. 
  

 I can calculate the effective resistance of resistors in parallel. 
  

 I can apply the energy equation E = IVt. 
  



 I can apply the power equation P=IV and derive associated equations. 
  

 I can explain how current, voltage and resistance vary in series circuits. 
  

 I can explain how current, voltage and resistance vary in parallel circuits. 
  

 I can apply the principle of conservation of charge in dc circuits. 
  

 I can apply the principle of conservation of energy in dc circuits. 
  

3.5.1.5 Potential divider 
  

 I can explain why potential dividers are used. 
  

 I can describe the use of variable resistors, thermistors and LDRs in the potential divider. 
  

3.5.1.6 Electromotive force and internal resistance 
  

 I can apply the equations  and ε = I(R+r).   

 I can compare terminal pd and emf. 
  

RP6 
Investigation of the emf and internal resistance of electric cells and batteries by 

measuring the variation of the terminal pd of the cell with current in it. 

  

LEARNING TOOLS 

KEY CONCEPTS Charge and energy are conserved in electrical circuits. 

EVERYBODY READS… IN SCIENCE! 
KEY WORDS current charge 

electromotive 

force 

internal 

resistance 

ohmic 

conductor 

potential 

difference 

potential 

divider 
resistance resistivity semiconductor 

RECOMMENDED 

READING Lomas, R. (1999), The Man Who Invented the Twentieth Century, London: Headline 
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3.3.1 Progressive and stationary waves   

3.3.1.1 Progressive waves   

 
I can describe waves in terms of oscillation of the particles through which the particle 

travels. 

  

 I can label the amplitude and wavelength of a wave.   

 I can calculate wave frequency.   

 I can calculate wave speed.   

 I can define the term phase.   

 
I can draw a diagram of two waves that are out of phase by an angle (in degrees or radians) 

or by a fraction of a wave cycle. 

  

3.3.1.2 Longitudinal and transverse waves   

 
I can describe longitudinal and transverse waves in terms of the direction of energy transfer 

and the direction of oscillation. 

  

 I can give examples of longitudinal and transverse waves.   

 I can state the speed of electromagnetic waves in a  vacuum.   

 I can describe and explain polarisation of electromagnetic waves.   

 I can describe and explain the uses of polarisation.   

3.3.1.3 Principle of superposition of waves and formation of stationary waves   

 I can explain how a stationary wave is formed using words.   

 I can explain how a stationary wave is formed using graphs.   

 
I can calculate the fundamental frequency and frequency of different harmonics of a 

stationary wave travelling along a string. 

  

RP1 
Investigation into the variation of the frequency of stationary waves on a string with 

length, tension and mass per unit length of the string. 

  

3.3.2 Refraction, diffraction and interference 
  

3.3.2.1 Interference   

 I can state the conditions required for two waves to be coherent.   

 I can calculate the path difference between two waves.   

 
I can describe Young’s double-slit experiment and explain the conclusions that can be drawn 

from it. 

  



 I can calculate the wavelength of a wave from the diffraction pattern produced.   

 I can explain how an interference pattern is produced using white light.   

 I can describe and explain interference of sound..   

 I can describe and explain interference of electromagnetic word.   

 
I can describe how knowledge and understanding of the nature of electromagnetic radiation 

has changed over time, and explain the evidence for these changes. 

  

RP2 
Investigation of interference effects to include the Young’s slit experiment and 

interference by a diffraction grating. 

  

3.3.2.2 Diffraction   

 I can describe the diffraction pattern produced when white light passes through a single slit.   

 
I can describe the diffraction pattern produced when monochromatic light passes through a 

single slit. 

  

 I can describe how a diffraction pattern changes when the width of the slit is changed.   

 I can describe how a diffraction pattern changes when the width of the slit is changed.   

 I can describe how a diffraction pattern changes when the wavelength of light is changed.   

 I can derive the equation dsinθ = nλ.   

 I can describe applications of diffraction gratings.   

3.3.2.3 Refraction at a plane surface   

 I can apply the equation  to calculate the refractive index of a range of substances.   

 I know the approximate refractive index of air.   

 I can apply Snells’s Law to calculate the refraction of a wave at a boundary. 
  

 
I can apply the equation for total internal reflection to calculate the critical angle or 

refractive index of different materials. 

  

 
I can explain how total internal reflection is used in fibre optics and the function of fibre 

optic cladding. 

  

 
I can describe how material dispersion occurs and explain how it can be a desirable or 

undesirable effect in optics. 

  

 I can describe how modal dispersion occurs in optics and explain its effects.   

 I can explain the principles and consequences of pulse broadening.   

 I can explain the principles and consequences of pulse absorption.   

LEARNING TOOLS 

KEY CONCEPTS 
Waves transfer energy. 

There are two types of wave: transverse and longitudinal. 

EVERYBODY READS… IN SCIENCE! 

KEY WORDS 

constructive 

interference 
critical angle 

destructive 

interference 
diffraction phase 

phase 

difference 
polarisation 

progressive 

wave 
reflection refraction 

resonant 

frequency 
Snell’s Law stationary wave superposition 

total internal 

reflection 

RECOMMENDED 

READING 
Galfard, C. 2015, The Universe in Your Hand: A Journey Through Space, Time and Beyond, 

London: Macmillan 
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3.4.1 Force, energy and momentum   

3.4.1.1 Scalars and vectors   

 I can classify quantities as either vector or scalars.   

 I can carry out addition of vectors by calculation and scale drawing.   

 I can resolve vectors into two components at right angles to each other.   

 
I can explain the meaning of equilibrium in the context of an object at rest or moving with 

constant velocity. 

  

 I know the conditions for equilibrium for two and three coplanar forces acting at a point.   

3.4.1.2 Moments   

 I can calculate the moment of a force about a point.   

 I can define a couple.   

 I can calculate the momentum of a couple.   

 I can state the principle of moments   

 I can label the centre of mass of a number of shapes.   

3.4.1.3 Motion along a straight line   

 I can apply the equation . 
  

 
I can select and apply the appropriate suvat equation to calculate velocity, time or 

acceleration. 

  

 I can draw and interpret distance-time graphs.   

 I can draw and interpret velocity-time graphs.   

 I can draw and interpret acceleration-time graphs.   

RP3 Determination of g by a freefall method.   

3.4.1.4 Projectile motion   

 
I can explain how projectile motion can be considered in terms of horizontal and vertical 

directions and carry out related calculations. 

  

 I can describe friction.   

 I can describe lift forces.   

 I can describe drag forces.   

 I can explain terminal speed in terms of forces involved.   

 I can describe the effect of air resistance on the trajectory of a projectile.   

 I can explain the factors that affect the maximum speed of a vehicle.   

3.4.1.5 Newton’s laws of motion   

 I can state, explain and apply Newton’s three laws of motion in appropriate situations.   

 I can apply the equation F=ma for situations where mass is constant.   

3.4.1.6 Momentum   

 I can apply the equation momentum = mass x velocity.   

 I can explain and apply the principle of conservation of linear momentum.   



 I can apply the equation . 
  

 I know that impulse = change in momentum.   

 I can make calculations using force-time graphs.   

 I can compare elastic and inelastic collisions.   

 I can explain what happens to momentum during explosions.   

 I can apply the concept of conservation of momentum to ethical transport design.   

3.4.1.7 Work, energy and power   

 I can apply the equation energy transferred, W = Fcosθ.   

 I can apply the equation . 
  

 I can make calculations using force-displacement graphs.   

 I can calculate the efficiency of machines as a percentage and as a decimal   

3.4.1.8 Conservation of energy   

 I can explain the principle of conservation of energy.   

 I can calculate change in potential energy.   

 I can calculate kinetic energy.   

3.4.2 Materials   

3.4.2.1 Bulk properties of solids   

 I can calculate the density of solids.   

 I can explain Hooke’s Law and carry out associated calculations.   

 I can define elastic limit and identify it on a line graph.   

 I can compare tensile strain and tensile stress.   

 
I can calculate the elastic strain energy stored in an elastic material using an equation or a 

force-extension graph. 

  

 I can define breaking stress.   

 
I can describe plastic behaviour, fracture and brittle behaviour linked to force-extension 

graphs. 

  

 I can interpret simple stress-strain curves.   

 I can apply the principle of conservation of energy to ethical transport design.   

3.4.2.2 The Young modulus   

 I can calculate the Young modulus of a material using equations or stress-strain graphs.   

RP4 Determination of the Young modulus by a simple method.   

LEARNING TOOLS 

KEY CONCEPTS 
When you resolve a vector into two component, you replace the vector  

The Young Modulus enables the comparisons between different materials 

EVERYBODY READS… IN SCIENCE! 
KEY WORDS Vector  Scalar  

Young 

Modulus 

Centre of 

Mass 
Projectile 

Free Fall  Momentum  Impulse  Newton’s laws Inelastic  

RECOMMENDED 

READING Structural Engineering: A very short introduction By David Blockley  

 



NAME TEACHER 

My A Level Target Grade is  

End of Cycle Teacher Assessment 

Please circle 

A B C D E 

End of unit assessment type Your end of topic assessment will be a written exam. 
       

AQA AS Physics 3.2 Particles and Radiation 

Spec 

ref. 
Knowledge P

ri
o

r 

k
n

o
w

le
d

g
e

 

E
n

d
 o

f 

to
p

ic
 

3.2.1 Particles 
  

3.2.1.1 Constituents of the atom 
  

 I can describe a simple model of the atom, including the proton, neutron and electron. 
  

 I can state the charge of the protons, neutrons and electron in SI units and relative units. 
  

 I can state the mass of the protons, neutrons and electron in SI units and relative units. 
  

 I can calculate specific charges. 
  

 I can write and interpret nuclide notation. 
  

 I can define isotope and make calculations involving isotopes of elements. 
  

3.2.1.2 Stable and unstable nuclei 
  

 I can explain why the nucleus of an atom is stable. 
  

 I can describe the properties of unstable nuclei and how they result in radioactive decay. 
  

 I can write equations for alpha and beta decay. 
  

 I can apply the theory of conservation of energy to explain the existence of the neutrino. 
  

3.2.1.3 Particles, antiparticles and photons 
  

 I can state what an antiparticle is. 
  

 I can compare the masses of particles and their antiparticles. 
  

 I can compare the charges of particles and their antiparticles. 
  

 I can compare the rest energy of particles and their antiparticles in MeV. 
  

 I can explain the annihilation and pair production of particles and their antiparticles. 
  

 I can explain the photon model of electromagnetic radiation. 
  



 I can calculate the energy of photons. 
  

3.2.1.4 Particle interactions 
  

 
I can describe the four fundamental interactions: gravity, electromagnetic, weak nuclear 

and strong nuclear. 

  

 
I can apply the concept of exchange particles to explain forces between elementary 

particles. 

  

 
I can draw simple diagrams to represent particle reactions and interactions in terms of 

incoming and outgoing particles and exchange particles. 

  

3.2.1.5 Classification of particles 
  

 I can classify particles as baryons and antibaryons, or mesons. 
  

 I can describe the properties of protons, pions, kaons, leptons, muons and strange particles. 
  

 I can explain how strangeness changes in strong and weak interactions. 
  

3.2.1.6 Quarks and antiquarks 
  

 I can state the charge, baryon number and strangeness of quarks and antiquarks. 
  

 
I know the combinations of quarks and antiquarks required for baryons, antibaryons and 

mesons. 

  

 I can explain how neutrons decay. 
  

3.2.1.7 Applications of conservation laws 
  

 I can explain how quark character changes in -
 and +

 decay. 
  

 I can apply conservation of charge laws to particle interactions. 
  

 I can apply conservation of baryon number laws to particle interactions. 
  

 I can apply conservation of lepton number laws to particle interactions. 
  

 I can apply conservation of strangeness laws to particle interactions. 
  

LEARNING TOOLS 

KEY CONCEPTS 

Energy can be converted to mass and mass can be converted to energy. The 

total in a system is always conserved. 

Particles can be classified according to their properties. 

EVERYBODY READS… IN SCIENCE! 
KEY WORDS annihilation antiparticle baryon hadron lepton 

meson pair production quark strangeness  

RECOMMENDED 

READING 
Feynman, R. (1990), QED – The Strange Theory of Light and Matter, London, Penguin Books 

Close, F. 2004, Particle physics: A Very Short Introduction, Oxford: Oxford University Press. 

 


