
The Threshold Conceptss in Physics are of universal application and are embedded throughout the curriculum. They  underpin physics learning and assessment
The key ideas are:

1 The use of models, as in the particle model of matter or the wave models of light and sound
2 The concept of causation in explaining links, such as the link between resultant forces and acceleration, or changes in nuclei and radioactivity
3 The phenomenom of action at a distance, an the related concept of a field, e.g. gravitational, electrical and magnetic fields
4 The idea that differences are the drivers of change, e.g. potential difference being necessary for a current to flow, temperature difference for heat transfer
5 That proportionality is an important aspect of many of the models in science, e.g. F = ma, Hooke's Law
6 That physical laws and models are expressed in mathematical form

4.2 Electricity Summary of AQA Specification Learning Outcomes Year Topic Lesson
4.2.1 Current, potential difference and resistance

4.2.1.1 Standard circuit diagram symbols 14 Circuit symbols 9 4 3
Students should be able to draw and interpret circuit diagrams. 9 4 3

4.2.1.2 Electrical charge and current For electrical charge to flow through a closed circuit the circuit must include a source of potential difference. 9 4 4
Electric current is a flow of electrical charge. The size of the electric current is the rate of flow of electrical charge. Charge flow, current and time are linked by the equation: Q = 
It

9 4 3

A current has the same value at any point in a single closed loop. 9 4 3

4.2.1.3 Current, resistance and potential difference
The current (I) through a component depends on both the resistance (R) of the component and the potential difference (V) across the component. The greater the resistance of 
the component the smaller the current for a given potential difference (pd) across the component.

11

Questions will be set using the term potential difference. Students will gain credit for the correct use of either potential difference or voltage. 11
Current, potential difference or resistance can be calculated using the equation: V = IR 11

Required practical activity 3
Use circuit diagrams to set up and check appropriate circuits to investigate the factors affecting the resistance of electrical circuits. This should include:
• the length of a wire at constant temperature
• combinations of resistors in series and parallel.

11

4.2.1.4 Resistors Students should be able to explain that, for some resistors, the value of R remains constant but that in others it can change as the current changes. 11
The current through an ohmic conductor (at a constant temperature) is directly proportional to the potential difference across the resistor. This means that the resistance 
remains constant as the current changes.

11

The resistance of components such as lamps, diodes, thermistors and LDRs is not constant; it changes with the current through the component. 11
The resistance of a filament lamp increases as the temperature of the filament increases. 11
The current through a diode flows in one direction only. The diode has a very high resistance in the reverse direction. 11
The resistance of a thermistor decreases as the temperature increases. 11
The applications of thermistors in circuits eg a thermostat is required. 11
The resistance of an LDR decreases as light intensity increases. 11
The application of LDRs in circuits eg switching lights on when it gets dark is required. 11
Students should be able to explain the design and use of a circuit to measure the resistance of a component by measuring the current through, and potential difference across, 
the component

11

Students should be able to draw an appropriate circuit diagram using correct circuit symbols. 11

Students should be able to use graphs to explore whether circuit elements are linear or non-linear and relate the curves produced to their function and properties.
11

Required practical activity 4
use circuit diagrams to construct appropriate circuits to investigate the I–V characteristics of a variety of circuit elements, including a filament lamp, a diode and a resistor at 
constant temperature.

11

4.2.2 Series and parallel circuits
4.2.2 Series and parallel circuits There are two ways of joining electrical components, in series and in parallel. Some circuits include both series and parallel parts. 9 4

For components connected in series: • there is the same current through each component • the total potential difference of the power supply is shared between the 
components • the total resistance of two components is the sum of the
resistance of each component.

9 4

For components connected in parallel: • the potential difference across each component is the same • the total current through the whole circuit is the sum of the currents 
through the separate components • the total resistance of two resistors is less than the resistance of the smallest individual resistor. 9 4
Students should be able to use circuit diagrams to construct and check series and parallel circuits that include a variety of common circuit components 9 4
Students should be able to describe the difference between series and parallel circuits 9 4

Students should be able to explain qualitatively why adding resistors in series increases the total resistance whilst adding resistors in parallel decreases the total resistance
11

Students should be able to explain the design and use of dc series circuits for measurement and testing purposes 11
Students should be able to calculate the currents, potential differences and resistances in dc series circuits 11
Students should be able to solve problems for circuits which include resistors in series using the concept of equivalent resistance. 11

4.2.3 Domestic use and safety



4.2.3.1 Direct and alternating potential difference Mains electricity is an ac supply. In the United Kingdom the domestic electricity supply has a frequency of 50 Hz and is about 230 V. 11
Students should be able to explain the difference between direct and alternating potential difference. 11

4.2.3.2 Mains electricity Most electrical appliances are connected to the mains using three-core cable. 11
The insulation covering each wire is colour coded for easy identification: live wire – brown ; neutral wire – blue ; earth wire – green and yellow stripes. 11
The live wire carries the alternating potential difference from the supply. The neutral wire completes the circuit. The earth wire is a safety wire to stop the appliance becoming 
live.

11

The potential difference between the live wire and earth (0 V) is about 230 V. The neutral wire is at, or close to, earth potential (0 V). The earth wire is at 0 V, it only carries a 
current if there is a fault.

11

Students should be able to explain  that a live wire may be dangerous even when a switch in the mains circuit is open 11
Students should be able to explain the dangers of providing any connection between the live wire and earth. 11

4.2.4 Energy transfers

4.2.4.1 Power
Students should be able to explain how the power transfer in any circuit device is related to the potential difference across it and the current through it, and to the energy 
changes over time: power = potential difference × current

11

power = current 2 × resistance 11
4.2.4.2 Energy transfers in everyday appliances Everyday electrical appliances are designed to bring about energy transfers. 11

The amount of energy an appliance transfers depends on how long the appliance is switched on for and the power of the appliance. 11
Students should be able to describe how different domestic appliances transfer energy from batteries or ac mains to the kinetic energy of electric motors or the energy of 
heating devices.

11

Work is done when charge flows in a circuit. 11
The amount of energy transferred by electrical work can be calculated using the equation: energy transferred = power × time (E = Pt) 11
energy transferred = charge flow × potential difference (E = QV) 11
Students should be able to explain how the power of a circuit device is related to: • the potential difference across it and the current through it • the energy transferred over a 
given time.

11

Students should be able to describe, with examples, the relationship between the power ratings for domestic electrical appliances and the changes in stored energy when they 
are in use.

11

4.2.5 Static electricity

4.2.5.1 Static charge
When certain insulating materials are rubbed against each other they become electrically charged. Negatively charged electrons are rubbed off one material and on to the 
other. The material that gains electrons becomes negatively charged. The material that loses
electrons is left with an equal positive charge.

9 4 1

When two electrically charged objects are brought close together they exert a force on each other. Two objects that carry the same type of charge repel. Two objects that carry 
different types of charge attract. Attraction and repulsion between two charged objects are examples of non-contact force.

9 4 1

Students should be able to describe the production of static electricity, and sparking, by rubbing surfaces 9 4 1
Students should be able to  describe evidence that charged objects exert forces of attraction or repulsion on one another when not in contact 9 4 1
Students should be able to explain how the transfer of electrons between objects can explain the phenomena of static electricity. 9 4 1

4.2.5.2 Electric fields
A charged object creates an electric field around itself. The electric field is strongest close to the charged object. The further away from the charged object, the weaker the field.

9 4 2

A second charged object placed in the field experiences a force. The force gets stronger as the distance between the objects decreases. 9 4 2
Students should be able to draw the electric field pattern for an isolated charged sphere 9 4 2
Students should be able to  explain the concept of an electric field 9 4 2
Students should be able to explain how the concept of an electric field helps to explain the non-contact force between charged objects as well as other electrostatic phenomena 
such as sparking.

9 4 2

4.5 Forces Summary of AQA Specification Learning Outcomes Year Topic Lesson
4.5.1 Forces and their interactions

4.5.1.1 Scalar and vector quantities. Scalar quantities have magnitude only. 10 1 1
Vector quantities have magnitude and an associated direction. 10 1 1

A vector quantity may be represented by an arrow. The length of the arrow represents the magnitude, and the direction of the arrow the direction of the vector quantity. 10 1 1

4.5.1.2 Contact and non-contact forces. A force is a push or pull that acts on an object due to the interaction with another object. 9 1 1
Force is a vector quantity and can be described as contact (the objects are physically touching) or non-contact (the objects are physically separated). 9 1 1
Examples of contact forces include friction, air resistance, tension and normal contact force. 9 1 1
Examples of non-contact forces are gravitational force, electrostatic force and magnetic force. 9 1 1

Students should be able to describe the interaction between pairs of objects which produce a force on each object. The forces to be represented as vectors.
9 1 1

4.5.1.3 Gravity Weight is the force acting on an object due to gravity. The force of gravity close to the Earth is due to the gravitational field around the Earth. 9 1 2
The weight of an object depends on the gravitational field strength at the point where the object is 9 1 2



The weight of an object can be calculated using the equation: weight = mass x gravitational field strength 9 1 2
The weight of an object and the mass of an object are directly proportional. 9 1 3
The weight of an object may be considered to act at a single point referred to as the object’s ‘centre of mass’. 9 1 3
Weight is measured using a calibrated spring-balance (a newtonmeter). 9 1 3

4.5.1.4 Resultant forces
A number of forces acting on an object may be replaced by a single force that has the same effect as all the original forces acting together. This single force is called the 
resultant force.

10 1 1

Students should be able to calculate the resultant of two forces that act in a straight line. 10 1 1
Students should be able to describe examples of the forces acting on an isolated object or system 10 1 1
Students should be able to use free body diagrams to describe qualitatively examples where several forces lead to a resultant force on an object, including balanced forces 
when the resultant force is zero

10 1 1

A single force can be resolved into two components acting at right angles to each other. The two component forces together have the same effect as the single force.
10 1 1

Students should be able to use vector diagrams to illustrate resolution of forces, equilibrium situations and determine the resultant of two forces, to include both magnitude 
and direction (scale drawings only).

10 1 1

4.5.2 Work done and energy transfer 

4.5.2 Work done and energy transfer When a force causes an object to move through a distance, work is done on the object. So a force does work on an object when the force causes a displacement of the object. 9 2

work done = force x distance (moved along the line of  action of the force) 9 2
One joule of work is done when a force of one newton causes a displacement of one metre 9 2
1 joule = 1 newton-metre 9 2
Students should be able to describe the energy transfer involved when work is done. 9 2
Students should be able to convert between newton-metres and joules. 9 2
Work done against the frictional forces acting on an object causes a rise in the temperature of the object. 9 2

4.5.3 Forces and elasticity
4.5.3 Forces and elasticity Students should be able to give examples of the forces involved in stretching, bending or compressing an object 9 1 4

Students should be able to  explain why, to change the shape of an object (by stretching, bending or compressing), more than one force has to be applied – this is limited to 
stationary objects only

9 1 4

Students should be able to describe the difference between elastic deformation and inelastic deformation caused by stretching forces. 9 1 5

The extension of an elastic object, such as a spring, is directly proportional to the force applied, provided that the limit of proportionality is not exceeded.
9 1 5

force = spring constant × extension [F = ke] 9 1 5
This relationship also applies to the compression of an elastic object, where ‘e’ would be the compression of the object. 9 1 5
A force that stretches (or compresses) a spring does work and elastic potential energy is stored in the spring. Provided the spring is not inelastically deformed, the work done on 
the spring and the elastic potential energy stored are equal.

9 1 5

Students should be able to describe the difference between a linear and non-linear relationship between force and extension 9 1 5
Students should be able to calculate a spring constant in linear cases 9 1 5
Students should be able to interpret data from an investigation of the relationship between force and extension 9 1 5
Students should be able to  calculate work done in stretching (or compressing) a spring (up to the limit of proportionality) using the equation elastic potential energ y = 0.5 × s 
pring constant × extension 2

9 1 6

Students should be able to calculate relevant values of stored energy and energy transfers. 9 1 6
Required practical activity 6 investigate the relationship between force and extension for a spring. 9 1 4

4.5.4 Moments, levers and gears
4.5.4 Moments, levers and gears A force or a system of forces may cause an object to rotate. 11 2 1

A force or a system of forces may cause an object to rotate. 11 2 1
The turning effect of a force is called the moment of the force. The size of the moment is defined by the equation moment of a f orce = force × distance 11 2 1
If an object is balanced, the total clockwise moment about a pivot equals the total anticlockwise moment about that pivot. 11 2 2
Students should be able to calculate the size of a force, or its distance from a pivot, acting on an object that is balanced. 11 2 2
A simple lever and a simple gear system can both be used to transmit the rotational effects of forces. 11 2 3
Students should be able to explain how levers and gears transmit the rotational effects of forces. 11 2 3

4.5.5 Pressure and pressure differences in fluids
4.5.5.1 Pressure in a fluid 1 A fluid can be either a liquid or a gas. 10 2

The pressure in fluids causes a force normal (at right angles) to any surface. 10 2
The pressure at the surface of a fluid can be calculated using the equation: pressure = force normal to a surface / area of that surface 10 2

4.5.5.1.2 Pressure in a fluid 2 The pressure due to a column of liquid can be calculated using the equation: pressure = height of the column × density of the liquid × gravitational field strength
10 2



Students should be able to explain why, in a liquid, pressure at a point increases with the height of the column of liquid above that point and with the density of the liquid.
10 2

Students should be able to calculate the differences in pressure at different depths in a liquid. 10 2
A partially (or totally) submerged object experiences a greater pressure on the bottom surface than on the top surface. This creates a resultant force upwards. This force is 
called the upthrust. 10 2
Students should be able to describe the factors which influence floating and sinking. 10 2

4.5.5.2 Atmospheric Pressure The atmosphere is a thin layer (relative to the size of the Earth) of air round the Earth. The atmosphere gets less dense with increasing altitude. 10 2
Air molecules colliding with a surface create atmospheric pressure. The number of air molecules (and so the weight of air) above a surface decreases as the height of the surface 
above ground level increases. So as height increases there is always less air above a surface than there is at a lower height. So atmospheric pressure decreases with an increase 
in height. 10 2
Students should be able to describe a simple model of the Earth’s atmosphere and of atmospheric pressure 10 2
Students should be able to  explain why atmospheric pressure varies with height above a surface 10 2

4.5.6 Forces and motion
4.5.6.1.1 Distance and displacement Distance is how far an object moves. Distance does not involve direction. Distance is a scalar quantity. 9 5

Displacement includes both the distance an object moves, measured in a straight line from the start point to the finish point and the direction of that straight line. Displacement 
is a vector quantity.

9 5

Students should be able to express a displacement in terms of both the magnitude and direction 9 5
4.5.6.1.2 Speed Speed does not involve direction. Speed is a scalar quantity. 9 5

The speed of a moving object is rarely constant. When people walk, run or travel in a car their speed is constantly changing. 9 5
The speed at which a person can walk, run or cycle depends on many factors including: age, terrain, fitness and distance travelled. 9 5
Students should be able to recall typical values of speed for a person walking, running and cycling as well as the typical values of speed for different types of transportation 
systems.

9 5

It is not only moving objects that have varying speed. The speed of sound and the speed of the wind also vary. 9 5
Students should be able to make measurements of distance and time and then calculate speeds of objects. 9 5

For an object moving at constant speed the distance travelled in a specific time can be calculated using the equation: distance travelled = speed × time (s = vt)
9 5

Students should be able to calculate average speed for non-uniform motion. 9 5
4.5.6.1.3 Velocity The velocity of an object is its speed in a given direction. Velocity is a vector quantity. 9 5

Students should be able to explain the vector–scalar distinction as it applies to displacement, distance, velocity and speed. 9 5
Students should be able to explain qualitatively, with examples, that motion in a circle involves constant speed but changing velocity. 9 5

4.5.6.1.4 Distance time relationship If an object moves along a straight line, the distance travelled can be represented by a distance–time graph. 9 5
The speed of an object can be calculated from the gradient of its distance–time graph. 9 5

If an object is accelerating, its speed at any particular time can be determined by drawing a tangent and measuring the gradient of the distance–time graph at that time.
9 5

Students should be able to draw distance–time graphs from measurements and extract and interpret lines and slopes of distance–time graphs, translating information between 
graphical and numerical form

9 5

Students should be able to determine speed from a distance–time graph. 9 5
4.5.6.1.5 Acceleration The average acceleration of an object can be calculated using the equation: acceleration = change in velocity / time taken 9 5

An object that slows down is decelerating. 9 5
Students should be able to estimate the magnitude of everyday accelerations 9 5
The acceleration of an object can be calculated from the gradient of a velocity–time graph 9 5
The distance travelled by an object (or displacement of an object) can be calculated from the area under a velocity–time graph. 9 5
Students should be able to draw velocity–time graphs from measurements and interpret lines and slopes to determine acceleration 9 5
Students should be able to interpret enclosed areas in velocity–time graphs to determine distance travelled (or displacement) 9 5
Students should be able to measure, when appropriate, the area under a velocity–time graph by counting squares. 9 5
The following equation applies to uniform acceleration: final velociy 2 − iniƟal velocity2 = 2 × acceleraƟon × distance 10 1 2
Near the Earth’s surface any object falling freely under gravity has an acceleration of about 9.8 m/s2. 10 1 5

An object falling through a fluid initially accelerates due to the force of gravity. Eventually the resultant force will be zero and the object will move at its terminal velocity. 10 1 5

Students should be able to  draw and interpret velocity–time graphs for objects that reach terminal velocity 10 1 5
Students should be able to interpret the changing motion in terms of the forces acting 10 1 5

4.5.6.2.1 Newton's First Law
Newton’s First Law: If the resultant force acting on an object is zero and: • the object is stationary, the object remains stationary • the object is moving, the object continues to 
move at the same speed and in the same direction. So the object continues to move at the same velocity.

10 1 2

So, when a vehicle travels at a steady speed the resistive forces balance the driving force. 10 1 2
So, the velocity (speed and/or direction) of an object will only change if a resultant force is acting on the object. 10 1 2



Students should be able to apply Newton’s First Law to explain the motion of objects moving with a uniform velocity and objects where the speed and/or direction changes. 10 1 2

The tendency of objects to continue in their state of rest or of uniform motion is called inertia. 10 1 2

4.5.6.2.2 Newton's Second Law Newton’s Second Law: The acceleration of an object is proportional to the resultant force acting on the object, and inversely proportional to the mass of the object.
10 1 4

F = ma 10 1 4
Students should be able to explain that  inertial mass is a measure of how difficult it is to change the velocity of an object 10 1 4
Students should be able to explain that inertial mass is defined as the ratio of force over acceleration 10 1 4
Students should be able to estimate the speed, accelerations and forces involved in large accelerations for everyday road transport. 10 1 4
Students should recognise and be able to use the symbol that indicates an approximate value or approximate answer, ̴ 10 1 4

Required practical activity 7
investigate the effect of varying the force on the acceleration of an object of constant mass, and the effect of varying the mass of an object on the acceleration produced by a 
constant force.

10 1 3

4.5.6.2.3 Newton's Third Law Newton’s Third Law: Whenever two objects interact, the forces they exert on each other are equal and opposite. 10 1 6
Students should be able to apply Newton’s Third Law to examples of equilibrium situations. 10 1 6

4.5.6.3.1 Stopping Distance
The stopping distance of a vehicle is the sum of the distance the vehicle travels during the driver’s reaction time (thinking distance) and the distance it travels under the braking 
force (braking distance). For a given braking force the greater the speed of the vehicle, the greater the stopping distance

10 1 7

Students should be able to estimate how the distance for a vehicle to make an emergency stop varies over a range of speeds typical for that vehicle 10 1 7
Students will be required to interpret graphs relating speed to stopping distance for a range of vehicles. 10 1 7

4.5.6.3.2 Reaction Time Reaction times vary from person to person. Typical values range from 0.2 s to 0.9 s. 10 1 7
A driver’s reaction time can be affected by tiredness, drugs and alcohol. Distractions may also affect a driver’s ability to react. 10 1 7
Students should be able to explain methods used to measure human reaction times and recall typical results 10 1 7
Students should be able to  interpret and evaluate measurements from simple methods to measure the different reaction times of students 10 1 7
Students should be able  to evaluate the effect of various factors on thinking distance based on given data 10 1 7

4.5.6.3.3 Factors affecting braking distance 1 The braking distance of a vehicle can be affected by adverse road and weather conditions and poor condition of the vehicle. 10 1 8
Adverse road conditions include wet or icy conditions. Poor condition of the vehicle is limited to the vehicle's brakes or tyres. 10 1 8

Students should be able to explain the factors which affect the distance required for road transport vehicles to come to rest in emergencies, and the implications for safety 10 1 8

estimate how the distance required for road vehicles to stop in an emergency varies over a range of typical speeds 10 1 8

4.5.6.3.4 Factors affecting braking distance 2
When a force is applied to the brakes of a vehicle, work done by the friction force between the brakes and the wheel reduces the kinetic energy of the vehicle and the 
temperature of the brakes increases

10 1 8

The greater the speed of a vehicle the greater the braking force needed to stop the vehicle in a certain distance 10 1 8
The greater the braking force the greater the deceleration of the vehicle. Large decelerations may lead to brakes overheating and/or loss of control 10 1 8
Students should be able to  explain the dangers caused by large decelerations 10 1 8
Students should be able to estimate the forces involved in the deceleration of road vehicles in typical situations on a public road. 10 1 8

4.5.7 Momentum
4.5.7.1 Momentum as a property of moving bodies For objects with mass, momentum is defined by the equation p = mv 11 2 4

Momentum is a vector quatity, units kg m/s 11 2 4
Students should be able to recall and use the equation for momentum 11 2 4

4.5.7.2 Conservation of momentum A closed system is a collection of objects on which no external forces act 11 2 4
In a closed system momentum is conserved; The momentum before an event is equal to the momentum after an event 11 2 4
Students should to able to explain how momentum is conserved in an event, e.g. a collision 11 2 4

Students should be able to use the conservation of momentum to complete calculations for unknown momenta in events such as collisions and explosions
11 2 4

4.5.7.3 Changes in momentum When a resultant force acts on an object a change in momentum occurs 11 2 5
Newton's second law in terms of momentum; resultant force is equal to the rate of change of momentum 11 2 5
Students should be able to apply the equation for Newton's second law (on equation sheet) to a range of situations 11 2 5
Students should be able to explain safety features such as air bags, cycle helments, cushioned surfaces, etc. with refernce to Newton's second Law 11 2 6
Students should be able to apply equations relating force, mass, velocity and acceleration to explain how the changes involved are interrelated 11 2 6

4.7 Magnetism and ElectromagnetismSummary of AQA Specification Learning Outcomes Year Topic Lesson
4.7.1 Permanent and induced magnetism, magnetic forces and fields

4.7.1.1 Poles of a magnet The poles of a magnet are where the magnetic force is strongest 11 3 1
The magnetic force is a non-contact force 11 3 1
Like poles repel; unlike poles attract 11 3 1
A permanent magnet produces its own magnetic field 11 3 1
An induced magnet is a material that becomes a magnet when placed in a magnetic field. Induced magnetism always cause a force of attraction 11 3 1



When removed from the magnetic field an induced magnet quickly loses all/most of its magnetism 11 3 1
Students should be able to describe the difference between permanent and induced magnets and describe attraction and repulsion between poles 11 3 1

4.7.1.2 Magnetic fields The region around a magnet where a force acts on another magnet or magnetic material is called the magnetic field 11 3 1
The strength of a magnetic field depends on the distance from the magnet; it is strongest at the poles 11 3 1
The directrionof the magnetic field is the direction of the force on another north pole 11 3 1
Field lines, showing the direction of a magnetic field, go from  the north (seeking) pole to the south (seeking) pole 11 3 1
The Earth has a mgnetic field; a compass needle (small, pivoted bar magnet) points in the direction of the Earth's magnetic field 11 3 1
Students should be able to describe how to plot a magnetic field pattern using a plotting compass 11 3 1
Students should be able to draw the magnetic field of a bar magnet showing how direction and field strength change from one point to another 11 3 1

4.7.2 The Motor effect

4.7.2.1 Electromagnetism
When current flows through a wire a magnetic field is produced around the wire. Thestrength of the field depends on the ciurrent and the distance from the wire. 11 3 2

Shaping a current-carrying wire to form a solenoid increses the strength of the magnetic field produced; the magnetic field inside a olenoid is strong and uniform 11 3 2

The magnetic field around a solenoid has a similar shape to that of a bar magnet 11 3 2
Adding an iron core icreases the strength of the magnetic field around a solenoid; a solenoid with an iron core is an electromagnet 11 3 2
Students should be able to describe how the magnetic effect of a current can be demonstrated 11 3 2
Students should be able to draw the magnetic field patterns for a current-carrying wire and a solenoid 11 3 2
Students should be able to explain how a solenoid arrangement can increase the magnetic effect of a current 11 3 2

4.7.2.2 Fleming's left-hand rule A current-carrying wire placed in a magnetic field perpendicular to current direction will experience a force; this is the motor effect 11 3 3
Fleming's left-hand rule represents the relative orientation of the force on the conductor, the field direction and the direction of conventional current 3
Magnetic field strength is represented by the symbol B  and is measured in teslas, T 11 3 3
Students should be able to recall the factors that affect the size of the force on a current-carrying wire 11 3 3
Students should be able to apply the equation F=BIL (on equation sheet) and Fleming's left-hand rule to establish the magnitude and direction of the force on a current-carrying 
wire 11 3 3

4.7.2.3 Electric motors A coil of wire carrying a current in a magnetic field rotates; this is the basis of the electric motor 11 3 4
Students should be able to explain how the force on a conductor in a magnetic field causes the rotation of the coil in an electric motor 11 3 4
Students should be able to explain the factors that effect the size of the force on the coil in the electric motor; number of turns on the coil, strength of the permanent magnetic 
field, current, shaped poles, soft-iron armature

11 3 4

Students should be able to explain the use of a split-ring commutator in a simple DC motor 11 3 4
4.7.2.4 Loudspeakers Loudspeakers and headphones use the motor effect to covert variations in current in electric circuits to the pressure variations in sound waves 11 3 5

Students should be aBle to explain how moving-coil loudspeakers and headphones work 11 3 5
4.7.3 Induced potential, transformers and the National Grid

4.7.3.1 Induced potential
If an electrical conductor moves relative to a magnetic field of if there is a change in field strength around a conductor, a p.d. is induced across the ends of the conductor, If the 
conductor is part of a complete circuit a current will flow. This is the generator effect 11 3 6
A current that flows as the result of an induced p.d. generates a magnetic field that opposes the original change, either the movement of the conductor or the change in 
magnetic field 11 3 6
Students should be able to recall the factors that affect the size of an induced p.d. 11 3 6
Students should be able to recall the factors that affect the direction of an induced p.d. 11 3 6
Students should be able to apply the principles of the generator effect in a given context 11 3 6

4.7.3.2 Uses of the generator effect The generator effect is used in an alternator to produce AC and in a dynamo to produce DC 11 3 7

Students should be able explain how the generator effect is used in alternators and generators including the use of slip rings (alternators) and split-ring commutators (dynamos)
11 3 7

Students should be able to draw/interpret graphs of induced p.d. against time for alternators and dynamos 11 3 7
4.7.3.3 Microphones Microphones use the generator effect to convert pressure variations in sound waves to variations in curent in an electric circuit 11 3 7

Students should be able to explain how a moving-coil microphone works 11 3 7
4.7.3.4 Transformers A basic transformer consists of a primary coil and a secondary coil wound on a soft-iron core 11 3 8

The ratio of p.d. betwee the primary and secondary is the same an the ratio of turns 11 3 8
In a step-up transformer V s > Vp; In a step-down transformer Vp > Vs; 11 3 8
An ideal tranformer is 100% efficient. For an ideal transformer, electrical power input = electrical power output 11 3 8
Students should be able to use the transformer equation (on equation sheet) to calculate p.d. and turns ratios 11 3 8
Students should be able to use P = IV or P= i^2R for ideal transformers 11 3 8
Students should be able to use the transformer equation and the equations for power  to explain why the National Grid transmits power at high p.d. 11 3 9
Students ahould be able to explain that the need to use transformers in the National Grid necessitates AC power transmission 11 3 9

4.8 Space PhysicsSummary of AQA Specification Learning Outcomes Year Topic Lesson



4.8.1 Solar system; stability of orbital motions; satellites
4.8.1.1 Our solar system Within our solar system there is one star, plus the eight planets and dwarf planets that orbit the Sun. 11 4 1

Natural stellites, the moons that orbit planets are also part of the solar syatem. 11 4 1
The Earth has one natural satellite, the Moon, and many artificial, man-made stellites including geostationary stellites. 11 4 1
As a result of space exploration, there are man-made satellites around some of the other planets in our solar system 11 4 1
Our solar system is part of the Milky Way galaxy 11 4 1
Stars, including our Sun, are formed from clouds of dust and gas (nebula) pulled together by gravitational attraction 11 4 1
Students should be able to explain how, at the start of a star's life cycle, the dust and gas drawn together by gravity causes fusion reactions 11 4 1
Students should be able to explain how the fusion reactions in a star lead to an equilibrium with gravitational collapse 11 4 1

4.8.1.2 The life cycle of a star A star goes through a life cycle; the life cycle is determined by the size of the star 11 4 2
Students should be able to describe the life cycle of a star the size of the Sun 11 4 2
Students should be able to describe the life cycle of a star much more massive than the Sun 11 4 2
Fusion processes in stars produce all the naturally occuring elements up to iron. Elements heavier than iron are produced in supernovae 11 4 2
The explosions of massive stars (supernovae) distribute the elements throughout the Universe 11 4 2
Students should be able to explain how fusion processes lead to the formation of new elements 11 4 2

4.8.1.3 Orbital motion, natural and artificial satellites
An object in a circular orbit is accelerating - speed is constant, but direction is constantly changing - therefore a resultant force must act on a body in an orbit 11 4 3

Gravity provides the resultant force that allows planets and satellites to maintain their (approximately) circular orbits 11 4 3
Students should be able to explain why a resultant force is needed to keep an object in orbit 11 4 3
Students should be able to explain qualitatively how, for a stable orbit, the radius must change if the speed changes 11 4 3

4.8.1.4 Red-shift If there is relative motion between a wave source and an observer, there is a percieved change in wavelength; this is the Doppler effect 11 4 4

For a wavesource receding from an observer, the observed wavelength increases and the observed frequency decreases. For light, this phenomenon is called red-shift
11 4 4

For a wavesource approaching an observer, the observed wavelength decreases and the observed frequency increases. For light, this phenomenon is called blue-shift 11 4 4

The greater the relative velocity between the observer and the wavesource, the greater the shift in observed wavelength/frequency 11 4 4
There is an observed red-shift in the light from distant galaxies; these galaxies must be moving away from us 11 4 4
More distant galaxies exhibit greater red-shifts;: more distant galaxies have higher recessional velocities 11 4 4
These red-shift observations provide evidence that Space itself is expanding and supports the Big Bang theory 11 4 4
The Big Bang theory suggests that the Universe began from a very small region that was extremely hot and dense that has expanded ever since 11 4 4
Since 1998 onwards, supernovae observations suggest that the rate of expansion of the Universe is accelerating; the recessional velocities of distant supernovae are highr than 
predicted by the Big Bang theory 11 4 4
There is much about the Universe that is not understood, including dark energy and dark matter 11 4 4
Students should be able to explain qualitatively the red-shift from galaxies that are receding 11 4 4
Students should be able to explain how the increase in recessional velocity with distance provides evidence for an expanding Universe. 11 4 4
Students should be able to explain how scientists are able to use observations to arrive at theories such as the Big Bang theory 11 4 4

Working scientifically Learning Outcomes Taught throughout course
WS 1 Development of scientific thinking Students should be able to:

WS 1.1
Understand how scientific methods and 
theories develop over time

 Give examples to show how scienƟfic methodsand theories have changed over Ɵme, e.g. the atomic model

Explain, with an example, why new data from experiments and observations led to changes in models and theories
Decide whether or not given data supports a particular theory

WS 1.2  Use a variety of models such as Recognise/draw/interpret diagrams
representational, spatial, descriptive, Translate from data to a representation with a model
computational and mathematical to solve Use models in explanations, or match features of a model to the data from experiments or observations that the model explains
problems, make predictions and to develop Make predictions or calculate quantities based on the model or show its limitations
scientific explanations and understanding of Make predictions or calculate quantities based on the model or show its limitations
familiar and unfamiliar facts. Give examples of ways in which a model can be tested by experimentation of observation

WS 1.3 Appreciate the power and limitations of Explain why data is needed to answer scientific questions and why it might be uncertain,incomplete or not available
science and consider any ethical issues which Outline a simple ethical argument on the rights and wrongs of a new technology
may arise.

WS 1.4  Explain everyday and technological Describe and explain specified examples of the technological application of science
applications of science; evaluate associated Describe and evaluate, with the help of data, methods that can be used to tackle problems caused by human impacts on the environment



personal, social, economic and environmental
implications; and make decisions based on the
evaluation of evidence and arguments.

WS 1.5  Evaluate risks both in practical science Give examples to show that there are hazards associated with science-based technologies that have to be considered alongside the benefits
and the wider societal context, including 
perception of risk in relation to data and 
consequences

Suggest reasons why the perception of risk is often very different from the measured risk, e.g. voluntary vs imposed risks, familiar vs unfamiliar risks, visible vs invisible risks

WS 1.6 Recognise the importance of peer Explain that the process of peer review helps to detect false claims and to establish a concensus about which claims should be regarded as valid
review of results and of communicating results Explain that reports of scientific developments in the popular media are not subject to peer review and may be oversimplified, inaccurate or biased
to a range of audiences.

WS 2 Experimental skills and strategies Students should be able to:
WS 2.1 Use scientific theories and explanations to Suggest a hypothesis to explain given observations or data

develop hypotheses

WS 2.2 Plan experiments or devise procedures to make Describe a practical procedure for a specified purpose
observations, produce or characterise a substance,Explain why a given practical procedure is well designed for its specified purpose
test hypotheses, check data or explore Explain the need to manipulate and control variables
phenomena Identify in a given context: the independent variable, the dependent variable, control variables, and explain why control variables are kept the same

Apply understanding of apparatus and techniques to suggest a procedure for a specified purpose

WS 2.3 Apply a knowledge of a range of techniques, Describe/suggest/select the technique, instrument, apparatus or material that should be used for a particular purpose, and explain why
instruments, apparatus, and materials to
select those appropriate to the experiment

WS 2.4 Carry out experiments appropriately having due Identify the main hazards in specified practical contexts
regard for the correct manipulation of Suggest methods for reducing risks
apparatus, the accuracy of measurements and
health and safety considerations

WS 2.5 Recognise when to apply knowledge of samplingSuggest and describe an appropriate sampling technique in a given context
techniques to ensure any samples collected
are representative

WS 2.6 Make and record observations and Read measurements off a scale in a practical context and record appropriately
measurements usins a range of apparatus
and methods

WS 2.7 Evaluate methods and suggest possible Assess whether sufficient, precise measurements have been taken in an experiment
improvements and further investigations Evaluate methods with a view to determining whether or not they are valid

WS 3 Analysis and evaluation Students should be able to:
WS 3.1 Presenting observations and other data using Construct and interpret frquency tables and diagrams, bar charts and histograms

appropriate mathods Plot two variables from experimental or other data

WS 3.2 Translating data from one form to another Translate data between graphical and numeric form

WS 3.3 Carry out and represent mathematical and Use appropriate significant figures
statistical analysis Find the mean and range of a set of data

Construct and interpret frequency table and disgrams, bar charts and histograms
Make order of magnitude calculations
Change the subject of an equation
Substitute numerical values into algebraic equations
Determine the gradient and intercept of a linear graph and interpret their significance



Draw a tangent to find the gradient of a function at a point
Determine the area under a curve and the x-axis, by counting squares if the shape is not geometric, and interpret its significance

WS 3.4 Represent distributions of results and  and Apply the idea that whenever a measurement is made, there is always some uncertainty about the result obtained
make estimations of uncertainties Use the range of a set of measurements about the mean as a measurement of uncertainty

WS 3.5 Interpret observation and other data, including Use data to make predictions
identifying patterns and trends, making Recognise or describe patterns and trends in data presented in a variety of tabular, graphical and other forms
inferences and drrawing conclusions Draw conclusions from given observations

WS 3.6 Present reasoned explanations, including Comment on the extent to which data is consistent with a given hypothesis
relating hypotheses to data Identify which of two or more hypotheses provides the better explanation of data in a given context

WS 3.7 Being objective, evaluating data in terms of Apply the following ideas to evaluate data to suggest improvements to procedures and techniques:
accuracy, precision, repeatability and An accurate measurement is one close to the true value
reproducibility and identifying potential Measurements are precise if they cluster closely
sources of random and systematic error Measurements are repeatable when repetition, under the same conditions by the same investigator, gives similar results

Measurements are reproducible if simsilar results are obtained by different investigators with different equipment
Measurements are affected by random error due to results varying in unpredictable ways; these errors can be reduced by making more measurementts and reporting a mean 
value
Systematic error is due to measurement results differing from the true value by a consistent amount each time
Any anomalous values should be examined to try and identify the cause and, if a product of poor measurement, ignored

WS 3.8 Communicate the scientific rationale for 
Present coherent and logical structured responses, analysis and evaluation, applied to the required practicals and other practical investigations given  appropriate information

investigations methods used, findings and 
reasoned conclusions through paper-based
and electronic reports and presentations using
verbal, diagrammatic, graphical, numerical and
symbolic form

WS 4 Scientific vocabulary, quantities, units, symbols and nomenclatureStudents should be able to:
Use scientific vocabulary, terminology and definitions
Recognise the importance of scientific quantities and understand how they are determined
Use SI units and IUPAC chemical nomenclature
Use prefixes and power of ten for orders of magnitude (nano to tera)
Interconvert units
Use an appropriate number of significant figures in calculation


