St Mary’s Catholic School
Department Curriculum Planning
Department: Science

Year Group: Year 12 (Physics)

This is the plan for the taught curriculum during achievement period: Term 1 half term 2 (October to December)

	Brief summary of the topic/work being covered during this period	

	Students are taught the following topics ‘Particles and Radiation’, ‘Waves’ and ‘Electricity’.
Students are taught the topics so that they can gain a full understanding of the core principles of Physics and enable them to achieve their full potential at A level.


	Prior knowledge needed for this unit/topic from previous teaching

	Electricity
Students should be able to:
· draw and interpret circuit diagrams.
· recall and apply the equation Q=It.
· recall and apply the equation V=IR
· 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.
· explain that, for some resistors, the value of R remains constant but that in others it can change as the current changes.
· 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
· draw an appropriate circuit diagram using correct circuit symbols.
· use graphs to explore whether circuit elements are linear or non-linear and relate the curves produced to their function and properties.
· 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.
· use circuit diagrams to construct and check series and parallel circuits that include a variety of common circuit components
· describe the difference between series and parallel circuits
· explain qualitatively why adding resistors in series increases the total resistance whilst adding resistors in parallel decreases the total resistance
· explain the design and use of dc series circuits for measurement and testing purposes
· calculate the currents, potential differences and resistances in dc series circuits
· solve problems for circuits which include resistors in series using the concept of equivalent resistance.
· explain the difference between direct and alternating potential difference.
· recall and apply bothequations: P = IV and P=I2R.
· explain:
· that a live wire may be dangerous even when a switch in the mains circuit is open
· the dangers of providing any connection between the live wire and earth.
· 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.
· 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.
· describe, with examples, the relationship between the power ratings for domestic electrical appliances and the changes in stored energy when they are in use.

Mechanics and materials
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.
· recall and apply the equation work done = force × distance moved along the line of action of the force
· describe the energy transfer involved when work is done.
· convert between newton-metres and joules.
· give examples of the forces involved in stretching, bending or compressing an object
· 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
· describe the difference between elastic deformation and inelastic deformation caused by stretching forces.
· describe the difference between a linear and non-linear relationship between force and extension
· calculate a spring constant in linear cases
· interpret data from an investigation of the relationship between force and extension
· calculate work done in stretching (or compressing) a spring (up to the limit of proportionality) using the equation: elastic potential energy _= 0.5 _× spring constant_× extension 2
· describe examples in which forces cause rotation.


	Rationale for students studying this unit/topic 

	
Electricity

Rationale for studying this topic
This section builds on and develops earlier study of electrical phenomena and applications from GCSE. It provides opportunities for the development of practical skills at an early stage in the course and lays the groundwork for later study of the many electrical applications that are important to society.

Rationale for timing of this topic
This is quite a practical topic so suits following the @measurements and Uncertainties’ topic. Electrical measurements and concepts then underpin other areas such as the generation and measurement of electric fields and the creation and understanding of magnetic fields. It is also fundamental to understanding capacitance.

Mechanics and Materials

Rationale for studying this topic
This topic continues development of the student’s knowledge and understanding of forces, energy and momentum. It introduces the study of materials, considered in terms of their bulk properties and tensile strength. The physics is put into context by linking the properties of materials to their uses in engineering, construction, medical sciences and the manufacture of everyday objects. Human and cultural issues arise in considering the impact of materials on the environment, technology and society.

Rationale for timing of this topic
This topic along with electricity provide a good starting point for students who prefer to begin by consolidating work hence they fall in the middle of the Y12 SoW. This topic also gives an opportunity to develop an understanding of the limitations of measurements which have already been introduced. The possible techniques for considering the spread of
results, including error bars on graphs and giving an uncertainty to the final result, will be
used consistently throughout the course. Work carried out with tangible data such as lengths
and diameters of wires allows students to gain confidence in dealing with uncertainties.
This work also gives an opportunity to introduce or develop the good practice of focusing
[bookmark: _GoBack]attention on the largest uncertainty in an experiment, again building on earlier work.



	Key concepts/ideas that are taught to students in this unit/topic, including any anticipated gaps in knowledge and plan to overcome these

	
Electricity
Students need to know:
[image: ]
· Resistivity, ρ = RA/L
· Description of the qualitative effect of temperature on the resistance of metal conductors and thermistors.
· Only negative temperature coefficient (ntc) thermistors will be considered.
· Applications of thermistors to include temperature sensors and resistance–temperature graphs.
· Superconductivity as a property of certain materials which have zero resistivity at and below a critical temperature which depends on the material.
· Applications of superconductors to include the production of strong magnetic fields and the reduction of energy loss in transmission of electric power.
· Required practical 5: Determination of resistivity of a wire using a micrometer, ammeter and voltmeter.
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· The potential divider used to supply constant or variable potential difference from a power supply.
· The use of the potentiometer as a measuring instrument is not required.
· Examples should include the use of variable resistors, thermistors, and light dependent resistors (LDR) in the potential divider.
[image: ]
· Required practical 6: Investigation of the emf and internal resistance of electric cells and batteries by measuring the variation of the terminal pd of the cell with current in it.

Anticipated Gaps
· Apart from the abstract nature of the concepts involved, it is possible that students have developed misunderstandings about electricity from everyday experience. 
· For example, students might think that the current is ‘used up’ by the components in a circuit
· The best way to challenge these misunderstandings is to provide evidence to the contrary by showing that ammeter readings are the same on either side of a lamp etc.
· Some students may also find it difficult to distinguish between voltage and current, or between current and energy.
· For some students, it is also difficult to relate neat, deceptively simple circuit diagrams to the array of wires and components that make up some of the circuits that they will work with. Students may find it difficult to pick out the important detail so thorough explanation of the circuit is needed with questioning of the students asking them to explain what is connected where, whether it is connected in series or in parallel, and so on.
· Lots of examples from exam questions and wider practical examples are used as it is such a key topic.
· Pre-reading material is provided and topics are linked to a class book containing summaries and example questions directly support the taught content, as do homework booklets.
· Questions set have been chosen to support the student’s knowledge in these critical areas.
· Independent study booklets have been produced and will be used to support an afterschool intervention session for all Y12 students or for use in independent study time.

Mechanics and Materials
Students need to know:
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Anticipated Gaps
· Although earlier work will have covered the use of prefixes and numbers in scientific form, many students continue to find conversions difficult; for example converting cross-sectional
· area from mm2 to m2
· It is useful practice to use a micrometer to measure diameter in mm and thus calculate cross-sectional area in m2 as this will build confidence and develop useful practical skills. Similarly the use of a Vernier scale in determining the extension introduces another practical measuring device.
· A particular difficulty many students have with this topic is the terminology. This is not because the vocabulary is new, but because the scientific meanings are different from those in everyday use. Words such as elastic and plastic have very precise interpretations in physics, but in everyday conversation these words can take on different meanings. Many objects made of plastic have elastic properties and materials such as steel may be used to make objects which are elastic.
· Students find the concept that elastic potential (stored) energy is given by ½ Fx leading to ½ kx2 rather than kx2 based solely on “work done = force × distance moved in the direction of the force“ conceptually challenging.
· Lots of examples from exam questions and wider practical examples are used.
· Pre-reading material is provided and topics are linked to a class book containing summaries and example questions directly support the taught content, as do homework booklets.
· Questions set have been chosen to support the student’s knowledge in these critical areas.
· Independent study booklets have been produced and will be used to support an afterschool intervention session for all Y12 students or for use in independent study time.


	New key terminology students will be taught during this topic/unit

	
Electricity
· Ammeter: A device that measures the current in the loop of the circuit that it is connected in series with. An ideal ammeter is modelled to have zero resistance.
· Current: The rate of flow of charge in a circuit.
· Electromotive Force: The amount of energy transferred by a source, to each unit
of charge that passes through it.
· Internal Resistance: The resistance to the flow of charge within a source. Internal resistance results in energy being dissipated within the source.
· Light Dependent Resistor: A light sensitive semiconductor whose resistance increases when light intensity decreases.
· Ohmic Conductor: A conductor for which the current flow is directly proportional to the potential difference across it, when under constant physical conditions.
· Ohm’s Law: The current and potential difference through an ohmic conductor held under constant physical conditions are directly proportional, with the constant of proportionality being resistance.
· Parallel Circuits: Components are said to be connected in parallel when they are connected across each other (separate loops).
· Potential Divider: A method of splitting a potential difference, by connecting two resistors in series. The total potential difference is split in the ratio of their resistances.
· Resistance: A measure of how difficult it is for current to flow through a material.
· Resistivity: A quantity that is proportional to an object’s resistance and cross-sectional area, and inversely proportional to the object’s length.
· Resistors in Parallel: The potential difference across resistors connected in parallel is identical for each resistor. The current is split between the resistors. The total resistance is equal to the inverse of the sum of the inverses of the resistances of the resistors.
· Resistors in Series: The current through resistors connected in series is identical for each resistor. The potential difference is split in the ratio of their resistances. The total resistance is equal to the sum of the resistances of the resistors.
· Series Circuits: Components are said to be connected in series when they are connected end to end (in one loop).
· Superconductor: A material which has zero resistivity when the temperature is decreased to, or below, the material’s critical temperature. Superconductors can be used to produce strong magnetic fields and reduce energy loss when transmitting electric power.
· Terminal Potential Difference: The potential difference across the terminals of a power source. It is equal to the source’s emf minus any voltage drop over the source’s internal resistance.
· Thermistor: A temperature sensitive semiconductor whose resistance increases when temperature decreases.
· Voltmeter: A device used to measure the potential difference across components. An ideal voltmeter is modelled to have infinite resistance.

Mechanics and Materials
· Breaking Stress: ​The maximum stress that an object can withstand before failure occurs. 
· Brittle: ​A brittle object will show very little strain before reaching its breaking stress.
· Elastic Behaviour: ​If a material deforms with elastic behaviour, it will return to its original shape when the deforming forces are removed. The object will not be permanently deformed. 
· Elastic Limit: ​The force beyond which an object will no longer deform elastically, and instead deform plastically. Beyond the elastic limit, when the deforming forces are removed, the object will not return to its original shape. 
· Elastic Strain Energy: ​The energy stored in an object when it is stretched. It is equal to the work done to stretch the object and can be determined from the area under a force-extension graph. 
· Hooke’s Law: ​The extension of an elastic object will be directly proportional to the force applied to it up to the object’s limit of proportionality. 
· Plastic Behaviour: ​If a material deforms with plastic behaviour, it will not return to its original shape when the deforming forces are removed. The object will be permanently deformed. 
· Spring Constant: ​The constant of proportionality for the extension of a spring under a force. The higher the spring constant, the greater the force needed to achieve a given extension.  
· Stiffness: ​A measure of how difficult it is to stretch a given object. 
· Tensile Strain: ​The ratio of an object’s extension to its original length. It is a ratio of two lengths and so has no unit.
· Tensile Stress: ​The amount of force acting per unit area. Its unit is the Pascal (Pa).
· Young Modulus: ​The ratio of stress to strain for a given material. Its unit is the Pascal (Pa).


	Plan for Assessment 

	All A level assessments are constructed using real exam styles questions, from the latest specification. Papers include a variety of assessment objectives and styles of questions. Initially assessments will cover fewer types of questions due to the smaller amount content covered. However, in Year 13 and in mock exams all assessment objectives and question styles are covered. Students will sit end of topic assessments in class; however mocks will be based on the realistic times and demands of the exams. Students will also be assessed on homework, class work and independent work as well.
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