[image: ]
Share Multi Academy Trust
Curriculum Planning Template
	Subject:
	Physics
	Year:13
	Teacher 1
	Ability: All
	



	Term / Date(s)
	Half Term 1 (Sep – Oct Half Term)
	Half-term 2 (Oct Half Term to Xmas)
	Half-term 3 (Xmas to Feb)
	Half-term 4 (Feb to Easter)
	Half-term 5 (Easter to May)
	Half-term 6 (May to July)

	Topic 
	Teacher 1: Fields and their consequences.     Medical Physics

	Topic overview



	Students will have been aware of the effects of gravity since they first fell down, so it is probably the force they feel most familiar with. In this topic, they will extend their terrestrial experience to develop a much broader picture of the force of gravity, and its representation in the form of a gravitational field. The concept of field is one of the great unifying ideas in physics. The ideas of gravitation, electrostatics and magnetic field theory are developed within the topic to emphasise this unification. 
	Students with an interest in biological and medical topics are offered the opportunity to study some of the applications of physical principles and techniques in medicine. The physics of the eye and ear as sensory organs is discussed. The important and developing field of medical imaging, with both non- ionising and ionising radiations is considered. 
	Action plans based on synoptic assessments to identify gaps in knowledge prior to summative assessments.
	A-level summative assessments.  

	Components
(Substantive knowledge)




	The fields topic includes all three fields and build and link to the previous field so that students see similarities and use the knowledge of one field to help understand the others.

An understanding of gravitational fields and how this links to work done at GCSE. Understanding that gravitational fields vary with distance in calculations and how to distinguish between uniform and radial fields.

Electric fields and how and why charges move in an electric field. Electrical potential which has been built on from the work on electrical fields. Here students will be able to compare the two fields and see the repulsive nature of electric fields that is not found in gravitational fields.

Capacitance and how they differ from cells including their everyday use in society.

Magnetic fields is the last link between the fields and students will learn about electromagnetic induction and its application. Lenz’s and Faradays Law are studied qualitatively and quantitatively and applied to real world situations.
	An understanding of the structure of the eye and how this links to refraction. Ray diagrams (introduced at GCSE).
The ears function and the use of the decibel scale as well as relative intensity.

Biological measurement including MRI scans and ultrasound imaging. 
	Students will draw all of their learning to a natural end and complete synoptic assessment aimed at identifying gaps in knowledge and skills before their summative assessment. Once gaps are identified the class teacher will form and action plan on how best to fill these knowledge and skills in the time provided. 
	n/a

	What pupils should already know
(prior learning components)
	Students will know the fields concept from their work on gravity in the forces topic at both GCSE and A level. Many of the same equations repeat themselves here such as gravity in uniform field and gravitational potential energy. There also may be some triple students who will also have prior knowledge if electric fields and the behaviour of charges in fields.
Magnetic fields is a topic studied at GCSE level but the depth varies depending on whether they studied triple science. They will all know about the motor effect and Flemings left hand rule.
	Students will have studied the eye in some detail in GCSE physics including refraction and ray diagrams (ray diagrams only in triple). Waves in AS physics is a relatively sound foundation for this topic although the biological measurement, with the exception of ultrasound scans will be relatively new for most students.
	n/a 
	n/a 

	The importance of disciplinary knowledge and working scientifically
	[image: ]‘Hands On Minds On’ is our SHC Science strategy to keep working scientifically in the forefront of student and staff minds. This is an approach to practical's whereby students are required to:
· Engage with the practical on a more meaningful level
· Make predictions and equipment choices
· Analyse results to develop a conclusion
· Develop their ability to work scientifically over time.
· Develop Disciplinary knowledge over time.
Our curriculum plans encourage the development of knowledge and understanding in Science through many opportunities for working scientifically. Working scientifically is the sum of all the activities that scientists do. This disciplinary knowledge is woven into our curriculum plans in order to support with how students learn and remember the substantive knowledge.
As well as required practicals, disciplinary knowledge is built into our curriculum plan components over time through the development of skills such as experimental skills, analysis and evaluation.

	Disciplinary knowledge and working scientifically



	Estimate gravitational force between different objects. This builds on the work on gravity in year 12.
Use graphical representations to investigate relationships between v r and g.
Estimate various parameters of planetary orbits.
An extension of mathematical skills uses logarithmic plots to show relationships.
Estimate the electrostatic force between various charge configurations.
Determine the relative permittivity of a dielectric plate capacitor.
Convert between 2D representations and 3D situations.
Investigate transformers.
	The work on refraction in year 12 enables students to produce ray diagrams to work out focal length and power of a lens. 

Measure sound intensities and plot on a logarithmic scale.
Compare imaging techniques.
	Work under exam-based conditions and mange time effectively. 
Use support mechanisms and plan ahead when completing an exam. 

	Work under exam-based conditions and mange time effectively. 
Use support mechanisms and plan ahead when completing an exam. 


	Key vocabulary pupil will know and learn
	Potential gradient
Radial fields
Equipotential
Inverse square law
Escape velocity
Capacitance
Permittivity
Dielectric
Polar molecules
Flux
EMF
Electromagnetic induction
Transformer
Eddy currents
 
	
Myopia
Dioptres
Intensity
ECG
Ionising
MRI
Radionuclide
Half-life
Attenuation
Converging
Diverging



	n/a 
	n/a

	Assessment activities

	Diagnostic assessment every lesson. A minimum of three homework’s per half term (definitions tests, key piece, exam questions and differentiated improvement tasks to be marked). 

S:\Science\JRI 22-23\4. Resources A-Level\Physics\Homework

S:\Science\JRI 22-23\4. Resources A-Level\Physics\Physsheets resources

S:\Science\JRI 22-23\21. Marking and Feedback\Key Piece Marking Tasks\A-levelPhysics

Year 13 Formal assessment 1 (Nov) – pupils will sit a full paper 1 in the mock window that could involve any of the components referenced in the curriculum plan so far. 
This assessment will include questions on recent components such as:
· Short answer questions on fields and forces
· Longer answer questions on calculating field strength and potential
Teachers provide pupils with a component level analysis grid that highlights their areas of strength and areas for development. Teachers identify the components that their pupils are weakest on and prioritise these during a three lesson block of reteach following the assessment. 
Pupils are given similar questions at the end of the reteach sequence to determine if they have improved. 

	Diagnostic assessment every lesson. A minimum of three homework’s per half term (definitions tests, key piece, exam questions and differentiated improvement tasks to be marked). 

S:\Science\JRI 22-23\4. Resources A-Level\Physics\Homework

S:\Science\JRI 22-23\4. Resources A-Level\Physics\Phys sheets resources

S:\Science\JRI 22-23\21. Marking and Feedback\Key Piece Marking Tasks\A-level Physics

Year 13 Formal assessment 2 (Feb)  – pupils will sit a 60 minute assessment that could involve any of the components referenced in the curriculum plan so far. 
This assessment will include questions on recent components such as:
· Short answer questions on structure of the eye
· Longer answer questions on uses and workings of different scanning techniques
Teachers provide pupils with a component level analysis grid that highlights their areas of strength and areas for development. Teachers identify the components that their pupils are weakest on and prioritise these during a three lesson block of reteach following the assessment. 
Pupils are given similar questions at the end of the reteach sequence to determine if they have improved. 

	Diagnostic assessment every lesson. A minimum of three homework’s per half term (definitions tests, key piece, exam questions and differentiated improvement tasks to be marked). 

S:\Science\JRI 22-23\4. Resources A-Level\Physics\Homework

S:\Science\JRI 22-23\4. Resources A-Level\Physics\Phys sheets resources

S:\Science\JRI 22-23\21. Marking and Feedback\Key Piece Marking Tasks\A-level Physics

Year 13 Formal assessment 3 – pupils will sit a full paper 2 in the mock window that could involve any of the components referenced in the curriculum plan so far. 
This assessment will include questions on recent components such as:
· Short answer questions on identifying the different parts of a cell
· Longer answer questions on the features of exchange surfaces
Teachers provide pupils with a component level analysis grid that highlights their areas of strength and areas for development. Teachers identify the components that their pupils are weakest on and prioritise these during a three lesson block of reteach following the assessment. 
Pupils are given similar questions at the end of the reteach sequence to determine if they have improved. 



	Diagnostic assessment every lesson. A minimum of three homework’s per half term (definitions tests, key piece, exam questions and differentiated improvement tasks to be marked). 

S:\Science\JRI 22-23\4. Resources A-Level\Physics\Homework

S:\Science\JRI 22-23\4. Resources A-Level\Physics\Phys sheets resources

S:\Science\JRI 22-23\21. Marking and Feedback\Key Piece Marking Tasks\A-level Physics



	Resources available
	S:\Science\JRI 22-23\4. Resources A-Level\Physics
	S:\Science\JRI 22-23\4. Resources A-Level\Physics
	S:\Science\JRI 22-23\4. Resources A-Level\Physics
	S:\Science\JRI 22-23\4. Resources A-Level\Physics

	Notes 

Why is this topic important
	Fields is one of the major branches of physics and an area that covers a multitude of potential careers. Without an understanding of fields, students cannot fully understand electricity or gravity. Once secure, it allows students to better understand the AS work on gravity and electricity and will hopefully link the two areas together.


	This area of physics is an increasingly important area of medical physics and the diagnostic tools allows students to peruse a wide variety of careers in associated fields.
	Students will need guidance on where their gaps in knowledge and skills are and how to improve them which will come from synoptic assessments, RAG grids and action plans. 
	n/a











Share Multi Academy Trust
Curriculum Planning Template
	Subject:
	Physics
	Year:13
	Teacher 2
	Ability: All
	



	Term / Date(s)
	Half Term 1 (Sep – Oct Half Term)
	Half-term 2 (Oct Half Term to Xmas)
	Half-term 3 (Xmas to Feb)
	Half-term 4 (Feb to Easter)
	Half-term 5 (Easter to May)
	Half-term 6 (May to July)

	Topic 
	Teacher 2: Further Mechanics
	Thermal Physics
	Nuclear Physics
	Medical Physics
	

	Topic overview

Pupils will learn…


	Circular motion including angular velocity and acceleration. The principles behind circular motion including practical applications. They will learn about centripetal acceleration and alleviate the misunderstanding around centrifugal force. 

	Understanding thermodynamics including specific heat capacity and latent heat and how energy is transferred between stores. Students will to use complex calculations including ideal gas equation and the three pressure laws.
	This section builds on the work of Particles and radiation to link the properties of the nucleus to the production of nuclear power through the characteristics of the nucleus, the properties of unstable nuclei, and the link between energy and mass. 

	Students with an interest in biological and medical topics are offered the opportunity to study some of the applications of physical principles and techniques in medicine. The physics of the eye and ear as sensory organs is discussed. The important and developing field of medical imaging, with both non- ionising and ionising radiations is considered. 

	Action plans based on synoptic assessments to identify gaps in knowledge prior to summative assessments.
	A-level summative assessments.  

	Components




	Understanding of circular motion as an accelerated motion. The work in mechanics in year 12 is now extended and the link between vectors and forces is made. An area of common misunderstanding that teachers should be aware of.
Magnitude of angular speed 
 = v/r = 2f
Centripetal force F = m v2 /r = m2r
Analysis of characteristics of simple harmonic motion. This then links to graphical representation of angular motion.
Graphical representations linking the variations of x, v and a with time.
Effects of damping on oscillations.
Once secure this then leads to the application in context of resonance.





	Calculations involving transfer of energy are built on both from mechanics in year 12 and thermal work at GCSE.
For a change of temperature: 
Q = mcΔθ 
Calculations including continuous flow.
For a change of state Q = ml where l is the specific latent heat.
Gas laws as experimental relationships between p, V, T and the mass of the gas.
Concept of absolute zero of temperature.
Ideal gas equation equations are now used which links to both the work on energy and motion in the mechanics topic.
	Qualitative study of Rutherford scattering.
understanding of the structure of the nucleus has changed over time. Good link to GCSE work.
Their properties and experimental identification using simple absorption experiments; applications eg to relative hazards of exposure to humans.
The work on radioactive decay continues from GCSE where they were introduced to half-life but is extended to introduce a more quantitative explanation. The previous mathematical work is vital in understanding this topic. 

Appreciation of balance between risk and benefits in the uses of radiation in medicine. Good link to medical physics topic here!
Determination of half-life from graphical decay data including decay curves and log graphs.

Finally this all builds to Einstein’s famous equation E = mc2 and binding energy which once again, builds on earlier work in particle physics.


	Students will draw all of their learning to a natural end and complete synoptic assessment aimed at identifying gaps in knowledge and skills before their summative assessment. Once gaps are identified the class teacher will form and action plan on how best to fill these knowledge and skills in the time provided.
	Students will draw all of their learning to a natural end and complete synoptic assessment aimed at identifying gaps in knowledge and skills before their summative assessment. Once gaps are identified the class teacher will form and action plan on how best to fill these knowledge and skills in the time provided. 
	n/a

	What pupils should already know
(prior learning components)
	Students will have a good grounding of the forces and motion involved in mechanics from year 12 and some may have experienced some circular motion in triple science at GCSE. They should be aware of the vector nature of motion and how velocity and speed differ; a crucial part of understanding circular motion. Students will also have experienced a small part of periodic motion from their GCSE work.
	Thermal physics has not been a part of AS physics but they will all have some experience of kinetic theory and thermal energy transfer (latent heat and specific heat capacity) from GCSE. They should also be familiar with the practical part of specific heat capacity. Some students will have studied two of the gas laws at GCSE but this should not be assumed.
	Students will be familiar with atomic structure and basic radioactive decay and aware of the exponential nature of radioactive decay. They should be able to calculate half-life from a graph as well as basic nuclear decay equations.
 
	Most of this topic is completely new for most students but they may be aware of ultrasound scan from the waves topic in GCSE and imaging using radioisotopes. 
	n/a 
	n/a 

	Transferrable knowledge (skills)



	Use methods to increase accuracy of measurements, such as timing over multiple rotations in circular motion experiment.
Analyse and interpret data from to reach conclusions on the relationship between x, v and a in a system executing SHM.
Apply the concepts underlying calculus by finding the velocity/acceleration from x –t / v – t graphs of SHM.

Use ICT such as computer modelling, or data logger to collect data, or use of software to process data on SHM experiments.
Analyse and interpret data from to reach conclusions on the relationship between variables in oscillating systems.

	Investigate the factors that affect the change in temperature of a substance using an electrical method or the method of mixtures.
Investigate, with a data logger and temperature sensor, the change in temperature with time of a substance undergoing a phase change when energy is supplied at a constant rate.
Analyse and interpret data from gas law experiments to find a value for absolute zero and evaluate this value.
Sketch the relationship modelled by y = k/x, when dealing with an ideal gas.
Apply knowledge and understanding of mechanics to derive the kinetic theory equations.
	Analyse and interpret data from Rutherford Scattering experiment to draw a conclusion.
safe handling of radioactive sources.
Appreciation of balance between risk and benefits in the uses of radiation in medicine. Links to the medical physics topic.
Modelling with constant decay probability.
Determination of half-life from graphical decay data including decay curves and log graphs.
Simple calculations involving mass difference and binding energy.

	Produce ray diagrams to work out focal length and power of a lens. 

Measure sound intensities and plot on a logarithmic scale.
Compare imaging techniques.
Investigate converging and diverging lenses using software or real lenses.
Use calculators to find and use logarithmic functions when calculating the intensity of sound.
	Work under exam-based conditions and mange time effectively. 
Use support mechanisms and plan ahead when completing an exam. 

	Work under exam-based conditions and mange time effectively. 
Use support mechanisms and plan ahead when completing an exam. 


	Key vocabulary pupil will know and learn
	Radians
Centripetal force
Oscillation
Harmonics
Forced oscillations
Damping
Resonant frequency 
	Internal energy
Thermodynamics
Specific heat capacity
Latent heat
Absolute zero
Ideal gas
Avogadro’s number
Kinetic theory 
	Spontaneous
Decay constant
Half-life
Radioisotopes
Daughter nucleus
Atomic mass unit
Binding energy
Nuclear fission
	Myopia
Dioptres
Intensity
ECG
Ionising
MRI
Radionuclide
Half-life
Attenuation
Converging
Diverging

	n/a 
	n/a

	Assessment activities

	Diagnostic assessment every lesson. A minimum of three homework’s per half term (definitions tests, key piece, exam questions and differentiated improvement tasks to be marked). 

S:\Science\JRI 22-23\4. Resources A-Level\Physics\Homework

S:\Science\JRI 22-23\4. Resources A-Level\Physics\Phys sheets resources

S:\Science\JRI 22-23\21. Marking and Feedback\Key Piece Marking Tasks\A-level Physics

Year 13 Formal assessment 1 (Nov) – pupils will sit a full paper 1 in the mock window that could involve any of the components referenced in the curriculum plan so far. 
This assessment will include questions on recent components such as:
· Short answer questions on Circular motion and angular velocity
· Longer answer questions on SHM and resonance 
Teachers provide pupils with a component level analysis grid that highlights their areas of strength and areas for development. Teachers identify the components that their pupils are weakest on and prioritise these during a three lesson block of reteach following the assessment. 
Pupils are given similar questions at the end of the reteach sequence to determine if they have improved. 


	Diagnostic assessment every lesson. A minimum of three homework’s per half term (definitions tests, key piece, exam questions and differentiated improvement tasks to be marked). 

S:\Science\JRI 22-23\4. Resources A-Level\Physics\Homework

S:\Science\JRI 22-23\4. Resources A-Level\Physics\Phys sheets resources

S:\Science\JRI 22-23\21. Marking and Feedback\Key Piece Marking Tasks\A-level Physics


	Diagnostic assessment every lesson. A minimum of three homework’s per half term (definitions tests, key piece, exam questions and differentiated improvement tasks to be marked). 

S:\Science\JRI 22-23\4. Resources A-Level\Physics\Homework

S:\Science\JRI 22-23\4. Resources A-Level\Physics\Phys sheets resources

S:\Science\JRI 22-23\21. Marking and Feedback\Key Piece Marking Tasks\A-level Physics


	Diagnostic assessment every lesson. A minimum of three homework’s per half term (definitions tests, key piece, exam questions and differentiated improvement tasks to be marked). 

S:\Science\JRI 22-23\4. Resources A-Level\Physics\Homework

S:\Science\JRI 22-23\4. Resources A-Level\Physics\Phys sheets resources

S:\Science\JRI 22-23\21. Marking and Feedback\Key Piece Marking Tasks\A-level Physics

Year 13 Formal assessment 2 (Feb)  – pupils will sit a 60 minute assessment that could involve any of the components referenced in the curriculum plan so far. 
This assessment will include questions on recent components such as:
· Short answer questions on structure of the ear and decibel scale
· Longer answer questions on Ray diagrams and resolving images
Teachers provide pupils with a component level analysis grid that highlights their areas of strength and areas for development. Teachers identify the components that their pupils are weakest on and prioritise these during a three lesson block of reteach following the assessment. 
Pupils are given similar questions at the end of the reteach sequence to determine if they have improved. 
	Diagnostic assessment every lesson. A minimum of three homework’s per half term (definitions tests, key piece, exam questions and differentiated improvement tasks to be marked). 

S:\Science\JRI 22-23\4. Resources A-Level\Physics\Homework

S:\Science\JRI 22-23\4. Resources A-Level\Physics\Phys sheets resources

S:\Science\JRI 22-23\21. Marking and Feedback\Key Piece Marking Tasks\A-level Physics

Year 13 Formal assessment 3 – pupils will sit a full paper 2 in the mock window that could involve any of the components referenced in the curriculum plan so far. 
This assessment will include questions on recent components such as:
· Short answer questions on Types of radioactive decay
· Longer answer questions Half-life and nuclear activity
Teachers provide pupils with a component level analysis grid that highlights their areas of strength and areas for development. Teachers identify the components that their pupils are weakest on and prioritise these during a three lesson block of reteach following the assessment. 
Pupils are given similar questions at the end of the reteach sequence to determine if they have improved. 

	Diagnostic assessment every lesson. A minimum of three homework’s per half term (definitions tests, key piece, exam questions and differentiated improvement tasks to be marked). 

S:\Science\JRI 22-23\4. Resources A-Level\Physics\Homework

S:\Science\JRI 22-23\4. Resources A-Level\Physics\Phys sheets resources

S:\Science\JRI 22-23\21. Marking and Feedback\Key Piece Marking Tasks\A-level Physics



	Resources available
	S:\Science\JRI 22-23\4. Resources A-Level\Physics
	S:\Science\JRI 22-23\4. Resources A-Level\Physics
	S:\Science\JRI 22-23\4. Resources A-Level\Physics
	S:\Science\JRI 22-23\4. Resources A-Level\Physics
	S:\Science\JRI 22-23\4. Resources A-Level\Physics
	S:\Science\JRI 22-23\4. Resources A-Level\Physics

	Notes 

Why is this topic important
	Mechanics is crucial in engineering, architecture but the circular motion aspects of this topic is vital for the proper understanding of certain aspects of fields.
	Thermodynamics and kinetic theory is interlinked with mechanics on both a macro and microscopic scale. This allows students to appreciate how big and small objects interact with each other and how it relates to transfers of energy.
	The increasing use of nuclear science in industry and medicine means a good understanding of this topic is vital for an increasing number of careers. This topic in particular, is also likely to enthuse students in the study of physics.

	This area of physics is an increasingly important area of medical physics and the diagnostic tools allows students to peruse a wide variety of careers in associated fields. It also has the potential to open up physics related careers which they were unaware of.
	Students will need guidance on where their gaps in knowledge and skills are and how to improve them which will come from synoptic assessments, RAG grids and action plans. 
	n/a
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