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Our Academic Curriculum is designed to give our students access to the best that has been 
thought and said, helping to engender an appreciation of human creativity and achievement.  Our 
Key Stage 5 curriculum, followed by Year 12 and 13 students, consists of more than 20 subjects 
leading to A Level qualification alongside an enhanced curriculum. It is an ambitious and dynamic 
curriculum which gives students the opportunity to access knowledge which goes beyond the A 
Level specification at Key Stage 5.   
 
Our Academic Curriculum at Dartford Grammar School for Girls aims to ensure that all students: 

● Flourish academically and develop their skills and talents as individuals. 
● Develop a strong sense of community and responsibility to both ourselves and others. 
● Experience challenge and stimulation of their minds through excellent teaching, diverse 

learning opportunities, and a rich, balanced curriculum. 
● Explore and develop their personal interests though extra-curricular opportunities. 
● Reach their potential through personalised and specialist support and guidance. 
● Are encouraged to develop as global citizens and to make a significant contribution to the 

wider world. 

 

End of Key Stage Expectations: 
Our academic Sixth Form curriculum prepares students for higher education (including study at 
Oxbridge and other world class universities) and high quality employment. By the end of Sixth 
Form, students will have achieved excellent A Level results, be well-rounded and confident 
individuals who are well prepared for the next stage of their lives. 
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PHYSICS 
 

A Level Specification 
The exam board that the student’s study is AQA. Please click here for the PHYSICS A Level 
specification.   

Subject Curriculum Intent  
In addition to the aims of the A Level specification, our ambitious curriculum for PHYSICS at DGGS 
aims to: 

● to continue supporting students in developing the ability to make synoptic links between 
key concepts in Physics.  

● to continue supporting students in developing practical skills necessary to carry out 
investigations accurately and safely to ensure that students pass the Practical 
Endorsement. 

● to continue supporting students in developing critical thinking and data analysis skills to 
allow students to apply knowledge successfully to novel contexts.  

● to continue supporting students in becoming better independent learners who have the 
ability to reflect on their work to make progress in preparation for life beyond Sixth form. 
 

Curriculum Summary – Year 12 

Term 1 and 2 

Content Knowledge (what do we want students to know?) 
 

Procedural Knowledge (What do we want students to be 
able to do?) 

Particles and Radiation (Teacher 1) 

• Constituents of the atom 

• To understand nuclide notation 

• Understand the role of the strong nuclear force in 
keeping the nucleus stable 

• Understand how unstable nuclei can undergo alpha 
or beta decay. 

• Understand why observations of beta decay led to 
the hypothesis of neutrinos. 

• Understand the photon model of electromagnetic 
radiation. 

• Know that for every type of particle there is a 
corresponding antiparticle. 

• Classification of particles 

• Know that strange particles are produced in strong 
interactions.  

• Quarks and antiquarks 

• Application of conservation laws 

• Particle Interactions 
 
 
Electromagnetic Radiation and Quantum Phenomena 
(Teacher 1) 

• The photoelectric effect 

• An understanding of work function and threshold 
frequency. 

• Evidence that light acts as a particle 

• Calculate specific charge 

• Understand the pair production and annihilation 
processes and be able to calculate energies involved. 

• Understand the conservation rules for strong and 
weak interactions. 

• How quarks are combined in hadrons. 

• How quarks change in weak interactions. 

• Knowledge of exchange particles in particle 
interactions 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

• How photoelectrons are affected by changing 
frequency and intensity. 

• Calculate work function, threshold frequency and 
maximum kinetic energy of photoelectrons.  

https://www.aqa.org.uk/subjects/physics/a-level/physics-7408/specification/specification-at-a-glance


Working together to achieve academic excellence and personal potential                                

4 
 

• What an electron-volt is. 

• Collisions of electrons with atoms 

• Energy levels and photon emission 

• Understanding of the term ionisation 

• The workings of a fluorescent tube. 

• Line emission and absorption spectra, what they are 
and why do they exist 

• Wave particle duality 

• Electron diffraction tubes. 
 
Measurements and Errors (Teacher 2) 

• Use of SI units and their prefixes 

• Estimation of physical quantities 

• Uncertainties 

• Taking measurements 
 
 
Waves (Teacher 2) 

• Progressive waves 

• Waves can be reflected, refracted and diffracted 

• Wave speed 

• The speed of electromagnetic waves 

• Phase  

• Longitudinal and transverse waves 

• Ultrasound 

• Polarisation 

• Superposition and interference 

• Stationary waves 

• Definitions of nodes and antinodes 

• Calculating resonant frequency 

• RP1 (part 1) Investigation the frequency of 
stationary waves with length  

• RP1 (part 2) Investigation the frequency of 
stationary waves with tension 

• Refraction 

• What refractive index is and how to find it for a 
material 

• Understand the conditions required for total 
internal reflection 

• Diffraction 
 
 

• Understanding stopping potential. 

• Converting between eV and J 

• Calculate energy, frequency and wavelength of 
photons emitted by an atom 

• Calculate the de Broglie wavelength of a particle 
 
 
 
 
 
 

• Be able to develop the skills necessary to undertake 
practical investigations for Physics A level  

• How to read and record units 

• How to use uncertainties and how to determine 
them for different instruments and calculations 

 
 

• Definitions of amplitude, wavelength, period, 
frequency, phase and phase difference 

• Calculating period, frequency, wavelength and wave 
speed 

• The applications of polarisation 

• How waves interfere constructively or destructively 
in superposition 

• Measurements of phase difference 

• The characteristics of different resonant frequencies 
(harmonics) of a stationary wave 

• Calculating harmonics 

• How to use Snell’s law 

• Determining the critical angle for a material 

• The workings of optical fibres 

• The principles and consequences of different causes 
of signal degradation in optical fibres and how to 
prevent them 

 

 

Term 3 and 4 

Content Knowledge (what do we want students to know?) Procedural Knowledge (What do we want students to be 
able to do?) 

Electricity (Teacher 1) 

• The circuit symbols for basic electrical components. 

• How to draw simple circuit diagrams. 

• That electric current is the rate of flow of charge 

• That you can measure current using an ammeter, 
and that ammeters are always placed in series and 
ideally have zero resistance. 

• That potential difference is the work done per unit 
charge 

• That you can measure potential difference using a 
voltmeter, and that voltmeters are always placed in 
parallel in a circuit and ideally have infinite 
resistance. 

• Use the equation V = IR 

• The applications of thermistors, including their use 
as temperature sensors. 

• How the resistance of a metal conductor or 
thermistor changes as temperature increases. 

• Calculate power and energy transferred by electrical 
components 

• What internal resistance and electromotive force 
(e.m.f.) are. 

• Calculating emf and internal resistance 

• How to measure the internal resistance and e.m.f. of 
a power source. 
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• Series and parallel circuits (from GCSE) 

• Current-Voltage characteristics 

• What the characteristic I-V graphs look like for an 
ohmic conductor, a filament lamp and a diode. 

• Definition of resistivity  

• What a thermistor is and the meaning of the term 
NTC thermistor. 

• Resistivity 

• Semiconductors 

• What a superconductor is and what the critical 
temperature represents. 

• That charge and energy are always conserved in 
circuits. 

• That the total current entering a junction is equal to 
the total current leaving it. 

• Potential divider 

• Emf and internal resistance 
 
Materials (Teacher 1) 

• Density 

• Hooke’s law 

• Stress and strain 

• What is meant by a material behaving elastically or 
plastically. 

• How energy is conserved when materials plastically 
deform or stretch elastically. 

• How energy is conserved in an oscillating spring. 

• Young’s modulus 

• The area under a stress-strain graph is the strain 
energy per unit volume. 

• Descriptions of different materials based on their 
properties 

• What is meant by brittleness and brittle fracture. 
 
Waves (continued) (Teacher 2) 

• Diffraction gratings and practical work 

• The diffraction patterns are made by 
monochromatic and white light passing through a 
single narrow slit. 

• Applications of diffraction gratings 

• What is meant by path difference and coherence. 

• Interference patterns from diffraction gratings 

• How two coherent wave sources can be used to 
produce two-source interference patterns. 

• How the understanding of electromagnetic radiation 
has changed over time. 

 
Mechanics (Teacher 2) 

• How to add together two vectors using a scale 
drawing or trigonometry. 

• How to resolve a vector into two components at 
right angles to each other. 

• That if all forces acting on an object cancel each 
other out, the object is in equilibrium. 

• What the principle of moments is and how it applies 
to balanced objects. 

• What a couple is, how it applies a turning effect and 
how to calculate the moment of a couple. 

• The total e.m.f. around a series circuit is equal to the 
sum of the p.d.s across each component. 

• How to find the resistance, total e.m.f., or voltage 
across and current through components and cells 
connected in series and parallel. 

• How to create a sensor using a potential divider. 
 
 
 
 
 
 
 
 
 
 
 
 
 

• What density is and how to calculate the density of 
an object, using its mass and volume. 

• How to calculate the spring constant or stiffness of 
an object. 

• What tensile stress and strain are and how to 
calculate it. 

• How to calculate the elastic strain energy stored in a 
stretched material or by using a force-extension 
graph 

• How to use the formula for the Young modulus. 

• How to use the gradient of a stress-strain graph to 
find the Young modulus of a material. 

• How to interpret simple stress-strain curves and 
force-extension graphs. 

 
 

• How the width and intensity of a single-slit central 
maximum varies with wavelength and slit width. 

• That laser light shone through a double-slit system 
acts as two coherent light sources, producing 
interference patterns – e.g. Young’s double-slit 
experiment. 

• The safety issues associated with lasers, and 
precautions you must take when working with them. 

• How to use and investigate Young’s double-slit 
formula 

 
 
 

• How to calculate the moment of a force about a 
point. 

• How to use the equations of motion for uniform 
acceleration. 

• How to plot a displacement-time graph, use it to 
describe acceleration of an object and find velocity. 

• How to plot and describe the motion of an object 
using its velocity-time graph. 

• How to calculate acceleration from the gradient of a 
velocity-time graph. 

• That the area under a velocity-time graph is 
displacement. 



Working together to achieve academic excellence and personal potential                                

6 
 

• What the centre of mass of an object is, and that for 
a uniform regular solid it is at the centre. 

• That displacement is how far an object has travelled 
from its starting point in a given direction. 

• That velocity is the rate of change of displacement 
and acceleration is the rate of change of velocity. 

• What Newton’s three laws of motion are and how to 
apply them. 

• What is meant by freefall and that all objects in 
freefall have the same acceleration due to gravity, g. 

• That the vertical and horizontal motion of a 
projectile motion are independent. 

• What is meant by drag and terminal speed, and how 
and why an object reaches terminal speed. 

• How to plot an acceleration-time graph and use it to 
describe the motion and velocity of an object. 

• How to use the equations of motion for all objects in 
freefall. 

• How to determine the value of g using a freefall 
method. 

• How to use the equations of uniform acceleration to 
solve problems that include projectile motion. 

• That air resistance increases with speed and how to 
sketch and interpret velocity-time and acceleration-
time graphs for an object reaching terminal velocity. 

 
 

Term 5 and 6 

Content Knowledge (what do we want students to know?) Procedural Knowledge (What do we want students to be 
able to do?) 

Further Mechanics (Teacher 1) 

• How to use radians as a measure of angles. 

• How to convert between radians and degrees. 

• That angular speed is the angle an object moving 
with circular motion rotates through per second. 

• That the frequency of rotation is the number of 
complete revolutions per second. 

• That the period of rotation is the time taken for one 
complete revolution in seconds. 

• The relationship between frequency and period. 

• That objects moving with circular motion experience 
a centripetal acceleration towards the centre of the 
circle. 

• That centripetal acceleration is caused by a 
centripetal force. 

• That simple harmonic motion is the oscillation of an 
object with an acceleration that is proportional to its 
displacement from its equilibrium position, and that 
is always directed towards the equilibrium. 

• The phase differences between displacement, 
velocity and acceleration for SHM. 

• That frequency and period are independent of 
amplitude for an object moving with SHM. 

• How the kinetic and potential energy of an object 
moving with SHM vary with time and displacement. 

• That a mass on a spring and a simple pendulum are 
examples of simple harmonic oscillators. 

• That free vibrations involve no transfer of energy to 
or from their surroundings, and that an object 
oscillates freely when it does so at its natural 
frequency. 

• That forced vibrations are due to an external 
periodic force applied at a driving frequency. 

• That resonance is a rapid increase in the amplitude 
of oscillation of an object, when it is subject to a 
periodic force at its natural frequency. 

 
Mechanics (continued) (Teacher 2) 

• What the principle of conservation of mass and 
energy is. 

• That linear momentum is always conserved and how 
to use this to solve problems. 

• How to calculate the angular speed of an object 
moving with circular motion given its linear speed. 

• How to calculate angular speed from the frequency 
or period. 

• How to calculate centripetal acceleration and force 
from angular and linear speeds. 

• How to sketch the graphs of displacement, velocity 
and acceleration against time for SHM. 

• That the velocity of an object undergoing SHM is 
given by the gradient of a displacement-time graph 
and acceleration is given by the gradient of a 
velocity-time graph. 

• How to use the formula for the displacement of an 
object in SHM as a function of time, and the 
formulas for the acceleration and velocity of an 
object in SHM as functions of displacement. 

• How to use the formulas for the magnitude of 
maximum acceleration and maximum speed. 

• How to sketch the graphs of acceleration and 
velocity of an object in SHM as functions of 
displacement. 

• How to use the formulae for the period of oscillation 
of a mass on a spring, and of a pendulum, and how 
to experimentally verify the relationships shown by 
these formulae. 

• How to identify examples of resonance, e.g. in 
bridges and buildings, and how damping affects 
resonance. 

• Examples of damping and forced oscillations and 
how they appear, including systems with stationary 
waves. 

 
 
 
 
 
 
 

• How to interpret data and use a force-time graph. 

• That the work done in moving an object is calculated 
by multiplying the force by the distance moved. 

• How to determine the work done by a force acting at 
an angle by resolving it vertically. 
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• That kinetic energy is energy of a moving object and 
how it is affected by collisions and explosions. 

• That impulse is the change in momentum and force 
is the rate of change of momentum. 

 
 
 
 
 
 
 
Thermal Physics (Teacher 2) 

• That temperature can be measured on the Kelvin (or 
absolute) scale. 

• That absolute zero temperature is equal to 0 K or -
273 °C. 

• That the internal energy of a gas is the sum of the 
randomly distributed kinetic and potential energies 
of its particles. 

• That the internal energy of a system is increased 
when energy is transferred to it (and vice versa). 

• That (heat) energy can be transferred between 
substances by the collision of particles. 

• That the potential energies of the particles in a 
substance change when the substance changes state 
but the kinetic energies stay the same. 

• What is meant by specific latent heat. 

• Boyle’s law, which states that for an ideal gas at 
constant temperature the pressure and volume of a 
gas are inversely proportional. 

• Charles’ law, which states that for an ideal gas at 
constant pressure the volume is directly 
proportional to the absolute temperature. 

• The pressure law, which states that for an ideal gas 
at constant volume, the pressure is directly 
proportional to its absolute temperature. 

 

• What power is and how it is calculated. 

• How to define and calculate efficiency, and interpret 
data on mechanical efficiency as a decimal and 
percentage. 

• How to find the change in gravitational potential 
energy of an object after a change in height. 

• How to find the kinetic energy of a moving object. 

• The energy transfers between kinetic and 
gravitational potential energy when an object falls or 
climbs. 

 
 

• What specific heat capacity is, and how to use the 
formula. 

• How to do calculations including continuous flow, 
for example using a continuous flow calorimeter. 

• How to explain the relationships between p, V and T 
as demonstrated by the gas laws in terms of a simple 
molecular model. 

• Experiments to investigate Boyle’s law and Charles’ 
law. 
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Curriculum Summary – Year 13 

Term 1 and 2 

Content Knowledge (what do we want students to know?) Procedural Knowledge (What do we want students to be 
able to do?) 

Gravitational and Electric Fields (Teacher 1) 

• That a force field (represented as a vector) is a 
region in which a body experiences a non-contact 
force. 

• That a force field is present in interactions between 
masses or moving charges. 

• That gravity acts as an attractive force between all 
matter (with mass). 

• That the gravitational law is an inverse square law 

• That the gravitational field strength is the force per 
unit mass in a gravitational field. 

• That gravitational potential, V, is the gravitational 
potential energy that a unit mass would have at a 
specific point, and that it is zero at an infinite 
distance from a point mass. 

• That gravitational equipotential surfaces are 
surfaces on which V is the same everywhere. 

• How the orbital period and speed of an object are 
related to the radius of its orbit. 

• That the combined potential and kinetic energy of 
an orbiting object is a constant. 

• That escape velocity is the minimum speed an 
unpowered object needs to escape a gravitational 
field. 

• That the electric field strength, E, is defined as the 
force per unit positive charge in an electric field. 

• That absolute electric potential, V, is the potential 
energy that a unit positive charge would have at a 
specific point, and that it becomes zero at an infinite 
distance from a point charge. 

• That electric potential difference is the energy 
needed to move a unit charge between two points. 

• The similarities and differences between 
gravitational and electric fields, including at 
subatomic levels. 

 
Capacitors (Teacher 1) 

• That capacitance is defined as the amount of charge 
stored per unit potential difference. 

• That the charge on a capacitor and the potential 
difference across it are proportional. 

• What the term dielectric means. 

• What the terms relative permittivity and dielectric 
constant represent. 

• That capacitance also depends on the dimensions of 
a capacitor. 

• How charge is built up on the plates of a capacitor. 

• That the time constant is the time taken for a 
discharging capacitor to discharge to about 37% of 
its initial charge, or the time taken for a charging 
capacitor to charge to about 63% of its full charge. 

• That the time to halve is the time taken for the 
charge, potential difference or current of a 
discharging capacitor to fall to half of its initial value. 

• How to use Newton’s law of gravitation to find the 
force between two-point masses. 

• How to represent radial and uniform gravitational 
fields using field lines. 

• How to find the value of g in radial gravitational 
fields, and how to plot this as a graph of g against r. 

• How to calculate the gravitational potential at a 
given point in a gravitational field. 

• How to draw a graph of V against r, and that the 
gradient of the graph gives you g at that point. 

• That the area under a graph of g against r gives you 
the gravitational potential difference. 

• How to calculate the work done in moving a mass 
through a gravitational potential difference. 

• The applications of geostationary and low orbiting 
satellites, and their planes of orbit and radii. 

• How to use Coulomb’s law to find the force between 
two-point charges in a vacuum. 

• How to represent radial and uniform electric fields 
using field lines. 

• How to calculate the magnitude of E in radial and 
uniform electric fields. 

• What a graph of E against r for a radial field looks 
like. 

• How to calculate the absolute electric potential at a 
given point in a radial field. 

• What a graph of V against r looks like, and that the 
gradient gives you E at that point. 

• How to find the work done in moving a charge 
through an electric potential difference. 

• How to derive the equation for the work done in 
moving a charge between charged plates. 

 
 
 
 
 

• That the gradient of a graph of charge against p.d. is 
capacitance. 

• That the area underneath a graph of charge against 
p.d. is the energy stored by the capacitor. 

• Why dielectric materials increase the capacitance of 
a capacitor. 

• How voltage, current and charge vary with time as a 
capacitor charges and discharges, and how to 
represent these relationships graphically. 

• The equation for charge stored on a 
charging/discharging capacitor: 

• How to investigate the charge and discharge of 
capacitors. 

• How to plot a log-linear graph for a discharging 
capacitor. 

• How to determine the time constant from graphs. 
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Thermal Physics (continued from Y12) (Teacher 2) 

• That the potential energies of the particles in a 
substance change when the substance changes state 
but the kinetic energies stay the same. 

• What is meant by specific latent heat. 

• Boyle’s law, which states that for an ideal gas at 
constant temperature the pressure and volume of a 
gas are inversely proportional. 

• Charles’ law, which states that for an ideal gas at 
constant pressure the volume is directly 
proportional to the absolute temperature. 

• The pressure law, which states that for an ideal gas 
at constant volume, the pressure is directly 
proportional to its absolute temperature. 

• What is meant by molecular mass and molar mass. 

• Know that the Avogadro constant  is the number of 
atoms in exactly 12 g of a carbon isotope. 

• What the molar gas constant R and the Boltzmann 
constant k are. 

• Why increasing the temperature of a fixed mass of 
an ideal gas causes either its volume or the pressure 
inside its container (or both) to increase. 

• The assumptions made about an ideal gas in kinetic 
theory. 

• That the internal energy of an ideal gas is its kinetic 
energy. 

 
Nuclear Physics (Teacher 2) 

• What the Rutherford scattering experiment is and 
that it provided evidence for an atomic nucleus. 

• How our knowledge of the structure of the nucleus 
has changed over time. 

• A typical value for nuclear radius and that the 
closest approach of an alpha particle is an estimate 
for it. 

• That experimental data shows that nuclear radius is 
proportional to the cube root of the nucleon 
number, and that this is evidence that nuclear 
material has a constant density. 

• The relative ionising strengths and penetrating 
powers of the different types of nuclear radiation, 
and how they affect what the radiation can be used 
for. 

• How to identify nuclear radiation from its 
penetrating power and its behaviour in a magnetic 
field. 

• Some applications of each type of radiation, and 
know that there’s a balance between the risk and 
the benefits of using radiation in medical diagnosis 
and treatment. 

• Where background radiation comes from, and how 
to remove it from readings of radioactive sources. 

• That radioactive decay is random, but that an 
unstable nucleus has a constant probability of decay. 

• The graph of neutron number against proton 
number for stable and unstable nuclei. 

• That excited nuclear states can emit gamma 
radiation, and that gamma sources can be used as 
tracers. 

 
 

• How to explain the relationships between p, V and T 
as demonstrated by the gas laws in terms of a simple 
molecular model. 

• Experiments to investigate Boyle’s law and Charles’ 
law. 

• How to use the ideal gas equations for n moles and 
N molecules. 

• How to calculate the work done on a gas. 

• How to derive the equation for the pressure exerted 
by an ideal gas using algebra and conservation of 
momentum. 

• How to calculate the average kinetic energy of the 
molecules in an ideal gas. 

• That the gas laws are empirical and kinetic theory is 
theoretical. 

• How knowledge and understanding of the behaviour 
of gases has changed over time. 

• What Brownian motion is, and how it provides 
evidence for the existence of atoms. 

 
 
 
 
 
 
 
 

• How to determine a nuclear radius using electron 
diffraction, and be familiar with the graph of relative 
intensity against angle for electron diffraction by a 
nucleus. 

• How to calculate nuclear density. 

• That the intensity of gamma radiation decreases 
with distance from a source by the inverse square 
law, and the application of this to the safe handling 
of radioactive sources. 

• How to verify the inverse square law by taking 
readings at different distances from a radioactive 
source. 

• That N and A for a radioactive sample both decrease 
exponentially, and the equations showing this. 

• How to answer radioactive decay questions using 
the molar mass and the Avogadro constant. 

• What half-life is and how it affects applications of 
nuclear radiation, and how to calculate half-life from 
either the decay constant of a material or graphs. 

• How to write balanced nuclear equations for each of 
these decay modes. 

• How to interpret energy level diagrams showing the 
radioactive decay of a nucleus. 

• How to do simple calculations with mass defect and 
binding energy. 

• How to do simple binding energy per nucleon 
calculations and interpret binding energy per 
nucleon against nucleon number and identify the 
most stable nuclei on the graph. 

• How energy is released when fission or fusion 
reactions occur. 
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• That a mass defect of 1 u is equivalent to a binding 
energy of 931.5 MeV. 

• How the repulsive nature of the strong nuclear force 
gives rise to an increase in binding energy per 
nucleon. 

 
 

• How to calculate energy released during fission and 
fusion reactions using nuclear masses. 

• How to balance equations representing fission and 
fusion reactions. 

Term 3 and 4 

Content Knowledge (what do we want students to know?) Procedural Knowledge (What do we want students to be 

able to do?) 

Nuclear Physics (continued) (Teacher 2) 

• The functions of the moderator, control rods and 
coolant in a nuclear fission reactor. 

• Examples of materials used for the moderator, 
control rods and coolant in a nuclear fission reactor. 

• The role of shielding around a nuclear reactor, 
remote handling of fuel, storage and disposal of 
waste etc. 

 
 
 
 
 
Medical Physics (Teacher 2) 

• How converging and diverging lenses work and the 
definitions of principal focus and focal length. 

• That the eye is an optical refracting system and the 
role of rods and cones in the eye’s sensitivity. 

• The spectral response of the eye as a photodetector. 

• How to explain the spatial resolution of the eye in 
terms of rods and cones. 

• What is meant by the vision defects myopia, 
hypermetropia and astigmatism, and how to correct 
them. 

• What is meant by intensity of sound. 

• The basic structure of the ear and the transmission 
process involved in detecting sound. 

• What the range of human hearing is, and how it 
varies with frequency. 

• What the dB and dBA scales are and why they’re 
used. 

• That ultrasound waves are attenuated by materials, 
and reflected at tissue boundaries, and know what 
the acoustic impedance is and the equation for the 
fraction of wave intensity reflected at a boundary. 

• Some examples of what piezoelectric devices are 
used for. 

• The difference between A-scans and B-scans, and 
their uses. 

• That optical fibres work using total internal 
reflection at the core-cladding interface. 

• How the beam intensity and photon energy of X-rays 
produced in an X-ray tube can be controlled. 

• That getting an X-ray requires a balance between 
keeping patient dose low and image quality high. 

• How intensifying screens and fluoroscopic image 
intensification work and why they are used. 

• How flat panel (FTP) detectors work and what 
advantages they have over photographic detection. 

• The advantages and disadvantages of using nuclear 
power, including how the power output of a nuclear 
power station varies with demand and the problems 
of radioactive waste and decommissioning. 

• That there is a balance between the benefits and the 
risks associated with using nuclear power. 

• Some of the applications of nuclear physics in 
medicine, including PET scanners and radioactive 
tracers. 

• How advances in technology are related to the use 
of nuclear power and advances in fundamental 
research. 

 
 

• How to use the lens equation, and how to calculate 
the power of a lens and linear magnification. 

• How to draw ray diagrams and calculate powers for 
lenses used to correct defects of vision. 

• How humans perceive loudness and why a 
logarithmic scale is needed to reflect this. 

• How to calculate the intensity level of sound and 
what is meant by the threshold of hearing. 

• What equal loudness curves are and the effect of 
hearing deterioration and excessive noise on them. 

• How to obtain an ECG waveform, and can explain 
the shape of a normal ECG waveform. 

• The structure and working of a flexible endoscope 
and its uses for internal imaging in medical physics. 

• How a rotating-anode X-ray tube produces X-rays 
and how to improve image sharpness and contrast. 

• The spectra of X-ray energies produced and how to 
find the maximum photon energy. 

• How to calculate the intensity of the X-ray beam, I, 
and the mass attenuation coefficient, μm. 
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• That different tissues absorb X-rays by different 
amounts and why a barium meal is sometimes 
needed. 

• That X-rays undergo exponential attenuation that 
depends on a material’s linear coefficient, μ. 

• That the half-value thickness is the thickness 
required to reduce the intensity to half its original 
value. 

• How a CT scanner and an MR scanner work and how 
they produce images. 

• How gamma-emitting radioisotopes are used as 
medical tracers for imaging particular organs. 

• The properties of technetium-99m, iodine-131 and 
indium-111 as medical tracers. 

• The definitions of physical, biological and effective 
half-lives for a tracer. 

• The importance of Molybdenum-Technetium 
generators and how they work. 

• The basic structure and working of a gamma 
camera, including the role of photomultiplier tubes. 

• How PET scans work. 

• That ionising radiation is used to treat tumours and 
the methods used to limit damage to healthy cells. 

• The advantages and disadvantages of ultrasound, X-
ray (CT), MR and PET imaging and how to compare 
imaging methods and their appropriateness for 
different diagnostic tasks. 

 
Magnetic Fields (Teacher 1) 

• That a current-carrying wire in a magnetic field will 
experience a force. 

• That the direction of the force acting on a current-
carrying wire perpendicular to a magnetic field can 
be found using Fleming’s left-hand rule. 

• What magnetic flux density (B) is, and that it’s 
measured in teslas (T). 

• That one tesla is equal to one newton per amp per 
metre. 

• That a charged particle moving through a magnetic 
field will experience a force. 

• That a charged particle moving perpendicular to a 
uniform magnetic field will follow a circular path. 

• How particle accelerators such as cyclotrons make 
use of the fact that forces on charged particles 
moving perpendicular to a magnetic field. 

• What magnetic flux is, and how to calculate the 
value of magnetic flux when B is perpendicular to A. 

• That an e.m.f. is induced across a conductor moving 
through a magnetic field, or a conductor inside a 
changing magnetic field. If the conductor is 
connected to a complete circuit, a current will flow. 

• What flux linkage is, and how to calculate the flux 
linkage for a coil normal to B with N turns cutting 
the flux. 

• That Faraday’s law shows that the magnitude of the 
induced e.m.f. is equal to the rate of change of flux 
linkage in a conductor. 

• What Lenz’s law is. 

• That the e.m.f. induced in a coil rotating uniformly in 
a magnetic field varies sinusoidally. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

• How to calculate the force acting on a current-
carrying wire perpendicular to a magnetic field. 

• How to investigate the force on a wire in a magnetic 
field using a top pan balance. 

• How to calculate the force on a charged particle 
moving in a magnetic field when the magnetic field 
is perpendicular to the particle’s velocity. 

• How to work out the direction of the force acting on 
both positive and negative charged particles in a 
magnetic field. 

• How to calculate the magnetic flux in a rectangular 
coil when the coil is not normal to B. 

• How to calculate the flux linkage of a rectangular coil 
when the coil is not normal to B. 

• How to use an oscilloscope to investigate the effect 
of varying the angle between a search coil and the 
direction of a magnetic field. 

• How to apply Faraday’s and Lenz’s laws to a straight 
conductor moving in a magnetic field. 

• How to calculate the maximum induced e.m.f. for a 
coil rotating uniformly in a magnetic field. 

• Simple experimental applications of Faraday’s law, 
such as generators and dynamos. 

• How to operate an oscilloscope, use it as an ac or dc 
voltmeter, measure time intervals and frequencies, 
and display ac waveforms. 

• How to calculate peak and peak-to-peak voltages 
and currents for alternating currents varying 
sinusoidally, including mains electricity. 

• How to calculate rms values for sinusoidally varying 
currents and potential differences. 
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• What a transformer is, how it works and the 
different types of transformer (step-up and step-
down). 

• How eddy currents are induced in the core of an iron 
transformer, and ways to reduce this energy loss. 

• How the rms values of mains electricity transmitted 
in the national grid and why transformers are useful 
in reducing power losses in the grid, and be able to 
explain why and how to calculate power losses in 
transmission lines. 

 

• How to use the transformer equation to calculate 
the output current for given input currents and the 
voltage of the primary and secondary coils. 

• How to calculate the efficiency of a transformer. 
 
 
 

Term 5 and 6 

 

 


