
NAME TEACHER 

  

My ALPS Target Grade is  

End of Cycle Teacher Assessment 

Please circle 

A* A B C D 

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

 
I can recognise uniform motion in a circle I can describe what I need to measure to find the speed of an object 
moving in uniform circular motion 

  

 I can define angular displacement and angular speed Explain why velocity is not constant when an object is 

travelling uniformly in a circle 

  

 
I can determine the direction of the acceleration and Calculate the centripetal force Explain why a passenger in a car 
seems to be thrown outwards if the car rounds a bend too quickly 

  

 I can escribe what happens to the force between the passenger and his seat when travelling over a curved bridge   

 
I can identify the forces that provide the centripetal force on a banked track  Describe when the contact force on a 
passenger on a ‘big dipper’ ride is the greatest 

  

18 Simple Harmonic Motion    

 I can describe how, in simple harmonic motion, kinetic energy and potential energy vary with displacement   

 I can describe how these energies vary with time if damping is negligible   

 I can describe the effects of damping on the characteristics of oscillations   

 I can distinguish between free vibrations and forced vibrations   

 I can explain why a resonant system reaches a maximum amplitude of vibration.   

19 Thermal Physics    

 
I can define internal energy and state the lowest temperature that is possible and I can demonstrate the first  
law of thermodynamics in action 

  

 I can explain what is meant by heating up and cooling down State which materials heat up and cool down the fastest   

 I can define and measure specific heat capacity and define and measure latent heat     

 I can explain why the temperature of a substance stays steady when it is changing state   

20 Gases   

 I can state the experimental gas laws   

 I can calculate the increase of the pressure of a gas when it is heated or compressed   

 I can state what is meant by an isothermal change.   

 I can calculate the work done in an isobaric process.   

 I can define an ideal gas and Discuss whether the experimental gas laws can be combined, and if so, how.   

 I can distinguish between molar mass and molecular mass.   

 I can calculate kinetic energy of gas molecules    

LEARNING TOOLS 

KEY CONCEPTS 

Velocity is not constant when an object is travelling uniformly in a  
circle 

 

In simple harmonic motion, kinetic energy and potential energy vary with displacement 

 

Equations  See AQA equation sheet  



 

EVERYBODY READS… IN SCIENCE! 
KEY WORDS Centripetal 

force  

Centripetal 

acceleration  

Angular 

velocity  
Angular Speed  Damping  

Harmonic  
Specific Heat 

Capacity  
Oscillation  Latent Heat  Kinetic Theory 

RECOMMENDED 

READING 
The Science of Rollercoasters, Understanding Energy by Karren Kenny  

Resonance applications in physical science by Michael M Woolfson  
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AQA A2 Physics: Electric Field  
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7.4.2.1 Field patterns   

 
Explain how to charge a metal object  

  

 
Describe what the direction of an electric field line shows concerning a test charge.   

 
Illustrate the strength of an electric field by using field lines   

7.4.2.2 Electric field strength   

 Describe how to measure, in principle, the strength of an electric field 
  

 

Discuss whether electric field strength E is a Scalar or a Vector, and describe how this affects the sign of a 

test charge that you should use. 

  

 

Explain why E should be described as the force per unit charge instead of the force that acts on one coulomb 

of charge. 

  

7.4.2.3 Electric Potential   

 Explain why potential is defined in terms of the work done per unit+ charge   

 
Calculate the electric potential difference between two points.   

 
Describe how to find the change in electric potential energy from pd   

7.4.2.4 Coulomb's Law   

 Describe how the force between two point charges depends on distance   

 
Calculate the force between two charged objects   

 
Explain what the sign of the force [+ or -] indicates   

7.4.2.5 Point charges   

 State the equation that gives the electric field strength near a point charge   

 
State the equation that gives the potential associated with a point charge   

 
Explain Why E is equal to zero inside a charged sphere.   

 Comparison between electric and gravitational fields   

 State which electrical quantity is analogous to mass   

 
State the main similarities between electric and gravitational fields   

 
State the principle differences between electric and gravitational fields   

7.4.2.5 Capacitance    

 Describe in terms of electron flow what is happening when a capacitor charge up   



 
Relate the potential difference (pd) across the plates of a capacitor to the charge on its plate.   

 
Discuss what capacitors are used for   

7.4.2.6 Energy stored in a charged capacitor   

 Explain why a capacitor stores energy as its being charged   

 
Describe the form of energy that is stored by a capacitor   

 
Describe what happens to the amount of energy if the charge is doubled   

7.4.2.7 Charging and discharging a capacitor through a fixed resistor   

 Describe and interpret the shape of the Q-t charging curves and the shape of Q-t discharging curves.   

 
Explain which circuit components you would change to make the charge / discharge slower   

 
Define the time constant of a capacitor resistor   

7.4.2.8 Dielectrics   

 Explain how a dielectric affects a capacitor    

 
Define relative permittivity and dielectric constant   

 
Describe the action of a simple polar molecule rotating in an electric field.   

LEARNING TOOLS 
 

KEY CONCEPTS 

An object is said to be ‘charged’ if it has an imbalance in positive and negative charges. In most 

cases, this is due to the addition or removal of electrons. 

An object is said to be ‘charged’ if it has an imbalance in positive and negative charges. In most 

cases, this is due to the addition or removal of electrons. 

 

Equations to be 

derived (not 

included in the 

equation sheet)  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

EVERYBODY READS… IN SCIENCE! 
KEY WORDS Field  Potential  Point charges   Potential   Dielectric   

Uniform  Radial  
Directly 

proportional  
Time Constant Capacitance 

RECOMMENDED 

READING 
Feynman Lectures Simplified 2A: Maxwell's Equations & Electrostatics 

(Everyone's Guide to the Feynman Lectures on Physics Book 5) 
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End of Cycle Teacher Assessment 

Please circle 

A* A B C D 
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7.3.2.1 Gravitational Field strength   

 
Illustrate a gravitational field 

  

 
Explain what is meant by the strength of a gravitational field   

 
Define a radial field and a uniform field   

7.3.2.2 Gravitational Potential   

 Define the gravitational potential difference between two points. 
  

 
Explain where an object would have to be placed for its gravitational potential energy zero.   

 
Calculate the gravitational potential difference between two points.   

7.3.2.3 Newton's law of gravitation   

 Describe how gravitational attraction varies with distance.   

 
Explain what is meant by an inverse-square law   

 
Discuss whether spherical objects, for example planets can be treated as point masses   

7.3.2.4 Planetary fields   

 Describe the shape of a graph of g against r for points outside the surface of a planet   

 
Compare this graph with the graph of V againt r   

 
Explain the significance of the gradient of the V-r graph   

7.3.3.5 Satellite motion   

 State the condition needed for a satellite to be in a stable orbit   

 
Describe what happens to the speed of a satellite of a satellite if it moves closer to the Earth   

 
 Discuss why a geostationary satellite must be in an orbit above the Equator.   

LEARNING TOOLS 

KEY CONCEPTS 

The gravitational potential of a point within a gravitational field is equal to 

the work that must be done per kilogram of mass in bringing the mass from 

infinity to the point. 

 

A gravitational field line is a line that indicates the direction of the 

gravitational force that would act on a test mass placed in the field. 

 



 

Equations to be 

derived in exam 

(not included in the 

Equation sheet)  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

EVERYBODY READS… IN SCIENCE! 
KEY WORDS Field  Potential  Density  Orbit  Geostationary  

Uniform  Radial  
Directly 

proportional  

Inverse square 

law  

Gravitational 

field strength  

RECOMMENDED 

READING  Reality Is Not What It Seems: The Journey to Quantum Gravity by Carlo Rovelli 
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End of Cycle Teacher Assessment 
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A* A B C D 

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

AQA A2 Physics: Nuclear & Energy  
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3.8.1.4 Nuclear instability 
  

 Sketch the graph of N against Z for stable nuclei. 
  

 

Identify and explain regions of the graph that correspond to possible decay 

modes, 

  

 
Describe the existence of nuclear excited states and applications.   

3.8.1.5 Nuclear radius 
  

 

Understand and describe how closest approach and electron diffraction give an 

estimate size for nuclear radius. 

 

  

 
Use the Coulomb Law to carry out closest approach calculations.   

 

Use the equation  

R = R0A1/3 to relate the radius of different nuclei to nucleon number. 

  

 Recall the order of magnitude radius for the nucleus.   

3.8.1.6 Mass and energy 
  

 

Understand that  

E = mc
2 

applies to all energy changes. 

  

 

Calculate mass difference / binding energy using appropriate units including 

fission and fusion reactions. 

  

 
Describe fission and fusion processes including how knowledge of these 

processes informs energy supply choices. 

  

 Sketch the graph of average binding energy per nucleon against nucleon   

3.8.1.7 
Induced fission   

 Describe the process of induced fission, chain reactions and the meaning of   



 

critical mass. 

 

Describe and explain the functions of the moderator (including use of a model of 

elastic collisions), control rods and coolant and the choice of material used for 

each. 

 

  

LEARNING TOOLS 

KEY CONCEPTS 
 

 

Equations to be 

derived in exam 

(not included in the 

Equation sheet)  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

EVERYBODY READS… IN SCIENCE! 
KEY WORDS Nearest 

approach  
Order of magnitude  

Closest 

approach 

Nucleon 

Number  

Induced 

fission  

Excited State  N-Z Graph  Coulomb Law  Moderator  
Elastic 

collisions  

RECOMMENDED 

READING 
 Reality Is Not What It Seems: The Journey to Quantum Gravity by Carlo Rovelli 
 

The Little Book of String Theory  
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End of unit assessment type Your end of topic assessment will be a written exam. 
       

AQA A2 Physics:  Engineering physics 
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3.11.1.1 

3.11.1.2 
Concept of moment of inertia and Rotational kinetic energy 

  

 Recall, understand and use the equations I = mr2 and I = Σmr2
 

  

 

Apply knowledge of moment of inertia to explain the factors that affect the moment of 

inertia of a rotating object. 

  

 
Recall and use equation of Rotational Kinetic Energy    

 

Apply understanding of moment of inertia to explain the factors that affect the energy 

storage capacity of a flywheel. 

  

 
Describe the use of flywheels in machines.   

3.11.1.3  

3.11.1.6 

Rotational motion, Torque and angular acceleration, Angular 

momentum, and Work and power 

  

 
 Recall and use the terms: Angular displacement, angular speed, angular velocity, and 

angular acceleration. 

  

 
Use the equations of rotational motion to solve problems.   

 
Appreciate the analogy between rotational and translational dynamics.   

 
Understand and use the terms torque and angular momentum   

 

Solve problems using the equations T = F × r 

T = Iα and angular momentum = Iω 

  

 

Understand and use the concept of conservation of angular momentum to solve 

problems. 

  

 
Understand and use the concept Angular impulse = change in angular momentum.   

 
Use the equations W = Tθ ; P = Tω to solve problems.   

 
Use the idea of frictional torque when solving problems.   



 

LEARNING TOOLS 

KEY CONCEPTS 
 

 

Equations to be 

derived in exam 

(not included in the 

Equation sheet)  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

EVERYBODY READS… IN SCIENCE! 
KEY WORDS Moment of 

Inertia  

Rotational Kinetic 

Energy  
Flywheel  

Angular 

Acceleration  

Angular 

Velocity  

Transitional 

Dynamics   
Angular Momentum  Impulse  Torque  

Frictional 

Torque 

RECOMMENDED 

READING https://archive.org/details/AnIntroductionToMechanicsKleppnerKolenkow 
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7.3.2.1 Gravitational Field strength   

 
Illustrate a gravitational field 

  

 
Explain what is meant by the strength of a gravitational field   

 
Define a radial field and a uniform field   

7.3.2.2 Gravitational Potential   

 Define the gravitational potential difference between two points. 
  

 
Explain where an object would have to be placed for its gravitational potential energy zero.   

 
Calculate the gravitational potential difference between two points.   

7.3.2.3 Newton's law of gravitation   

 Describe how gravitational attraction varies with distance.   

 
Explain what is meant by an inverse-square law   

 
Discuss whether spherical objects, for example planets can be treated as point masses   

7.3.2.4 Planetary fields   

 Describe the shape of a graph of g against r for points outside the surface of a planet   

 
Compare this graph with the graph of V againt r   

 
Explain the significance of the gradient of the V-r graph   

7.3.3.5 Satellite motion   

 State the condition needed for a satellite to be in a stable orbit   

 
Describe what happens to the speed of a satellite of a satellite if it moves closer to the Earth   

 
 Discuss why a geostationary satellite must be in an orbit above the Equator.   

LEARNING TOOLS 

KEY CONCEPTS 

The gravitational potential of a point within a gravitational field is equal to 

the work that must be done per kilogram of mass in bringing the mass from 

infinity to the point. 

 

A gravitational field line is a line that indicates the direction of the 

gravitational force that would act on a test mass placed in the field. 

 



 

Equations to be 

derived in exam 

(not included in the 

Equation sheet)  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

EVERYBODY READS… IN SCIENCE! 
KEY WORDS Field  Potential  Density  Orbit  Geostationary  

Uniform  Radial  
Directly 

proportional  

Inverse square 

law  

Gravitational 

field strength  

RECOMMENDED 

READING  Reality Is Not What It Seems: The Journey to Quantum Gravity by Carlo Rovelli 
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End of unit assessment type Your end of topic assessment will be a written exam. 
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3.8.1.1 
Rutherford scattering   

 

Describe the results of the Rutherford scattering experiment and explain how they lead to the 

nuclear model of the atom. 

  

 
Analyse and interpret data from Rutherford Scattering experiment to draw a conclusion.   

 
Understand that the model of the atom has changed over time.   

3.8.1.2 α, β and γ radiation   

 Recall the properties of α, β and γ radiation. 
  

 

Describe a simple absorption experiment that could be used to identify the different types of radiation 

including correction for background radiation. 

  

 

Apply knowledge and understanding of properties of radiation and inverse square law to explain safe 

handling of radioactive sources and applications in industry and medicine. To include evaluation of the 

balance of risks and benefits of applications. 

  

 
Describe an experiment to confirm the inverse square law including correction for background radiation.   

3.8.1.3 Radioactive decay   

 Recognise and understand the random nature of radioactive decay.   

 

   

 
Determination of half-life from graphical data.   

 

Apply knowledge and understanding of half-life to explain considerations such as the safe storage of 

radioactive waste and radioactive dating of rocks. 

  



 

LEARNING TOOLS 

Equations to be 

derived in exam 

(not included in the 

Equation sheet)  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

EVERYBODY READS… IN SCIENCE! 
KEY WORDS Scattering  Nuclear Model  Deflection  Inverse Law  

Background 

Radiation  

Absorption  Decay  Exponential  Radiation  Ionisation  

REQUIRED 

PRACTICAL  
Required practical 12: Investigation of the inverse-square law for gamma radiation. 

RECOMMENDED 

READING  Reality Is Not What It Seems: The Journey to Quantum Gravity by Carlo Rovelli 
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7.3.2.1 Gravitational Field strength   

 
Illustrate a gravitational field 

  

 
Explain what is meant by the strength of a gravitational field   

 
Define a radial field and a uniform field   

7.3.2.2 Gravitational Potential   

 Define the gravitational potential difference between two points. 
  

 
Explain where an object would have to be placed for its gravitational potential energy zero.   

 
Calculate the gravitational potential difference between two points.   

7.3.2.3 Newton's law of gravitation   

 Describe how gravitational attraction varies with distance.   

 
Explain what is meant by an inverse-square law   

 
Discuss whether spherical objects, for example planets can be treated as point masses   

7.3.2.4 Planetary fields   

 Describe the shape of a graph of g against r for points outside the surface of a planet   

 
Compare this graph with the graph of V againt r   

 
Explain the significance of the gradient of the V-r graph   

7.3.3.5 Satellite motion   

 State the condition needed for a satellite to be in a stable orbit   

 
Describe what happens to the speed of a satellite of a satellite if it moves closer to the Earth   

 
 Discuss why a geostationary satellite must be in an orbit above the Equator.   

LEARNING TOOLS 

KEY CONCEPTS 

The gravitational potential of a point within a gravitational field is equal to 

the work that must be done per kilogram of mass in bringing the mass from 

infinity to the point. 

 

A gravitational field line is a line that indicates the direction of the 

gravitational force that would act on a test mass placed in the field. 

 



 

Equations to be 

derived in exam 

(not included in the 

Equation sheet)  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

EVERYBODY READS… IN SCIENCE! 
KEY WORDS Field  Potential  Density  Orbit  Geostationary  

Uniform  Radial  
Directly 

proportional  

Inverse square 

law  

Gravitational 

field strength  

RECOMMENDED 

READING  Reality Is Not What It Seems: The Journey to Quantum Gravity by Carlo Rovelli 


