St Neots CC

Physics A2



Notes
This is a working document and activities are not “set in stone”.  Please feel free to alter things to your requirements.  It may be necessary to carry material over from one lesson to a later lesson.

The scheme of work is structured in a table with the following headings:

· Lesson – Each lesson is given a code corresponding to the section title, which is shown on the outer top corner of each page in the Student Book.  It is also given a number, e.g. HFS 5.

· Objective – Each lesson has objectives set which correspond to the achievements for each section.  Other objectives are also set which reflect on the purpose of the lesson.

· Main Activity – These are the activities to support the learning objectives.  While these are generally the activities from the book and the support folder, I have added in supplementary activities where I felt they would benefit the students.

· Learning Outcomes – These are differentiated to:

· ALL MUST: Outcomes that are of Low Demand that must be achieved by all students including the weakest.  They tend to focus on lower level skills like recall.  Students who achieve only these outcomes are likely to achieve only the lowest grades, for example a Grade E.

· MOST SHOULD: Outcomes that are of Middle Demand that should be achieved by most students in order to be sure of achieving a Grade C.

· SOME COULD:  Outcomes that are of High Demand.  These require higher order thinking skills and the highest achieving students could attempt to boost their confidence.  Students who regularly tackle these tasks are most likely to achieve a Grade A or Grade A*.

· Resources – These are lists of book references, activity sheets, computer materials that will complement the learning.

· Assessment & Homework – Student progress will be monitored using the exercises suggested.  These can be done in class or at home.  The routine expectation is that all students will spend at least the same time doing homework as taken by the classwork.  

· Health & Safety – All activities are intended to comply with departmental policies on Health and Safety.  Students are expected to comply with normal laboratory rules.  Where there are specific concerns, these are written in bold type.

Students will be required to buy a copy of Johnson AQA Physics A – A2.  References are made to this book.  They will also be provided with a Physics Guide.

Homework assignments are suggested.  Many of these are from the book, but past questions on particular topics can also be used.

Coursework

The PHYA3 coursework consists of two elements:

· Practical Skills Assessments.  Practical work that lends itself particularly easily to this is indicated in the scheme of work.

· Investigative Skills Assignment.  In this scheme of work there is allocated time for a mock ISA in the electricity section.  The ISA is set by the Board, and I would suggest that the real thing should be done soon after the first unit examination.

	Unit 4 Fields and Further Mechanics

	Part 1 Further Mechanics

	Lesson
	Objectives
	Main Activity
	Learning Outcomes
	Resources & ICT
	Assessment & Homework
	Health & Safety

	FMC 1
	· To learn about the concept of momentum

· To use the relationship p = mv 

· To consider examples of momentum
	Discuss about the concept of momentum.

Do a worked example on momentum.

Discuss examples of momentum, e.g. rockets

Discuss the physics of the rockets. 
	ALL MUST: Recall that momentum is worked out using p = mv.

MOST SHOULD: Explain that rockets and aeroplanes move because of the momentum. 

SOME COULD: Use their knowledge and understanding to estimate the momentum changes involved in the water rocket.
	Johnson p 46

Student notes.
	Student response.

Johnson p 123 q 2 – 4.


	None

	FMC 2
	· To learn that force is related to change in momentum

· To learn about the impulse.

· To learn about elastic and inelastic collisions.
	Review Newton’s Laws.

Discuss what is meant by an elastic and an inelastic collision.

Show the Walter Fendt applet.

Discuss the idea of force resulting from change in momentum 
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Discuss in terms of Newton II

Discuss impulse in terms of 
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Show this graphically

Apply this to sports equipment and collisions


	ALL MUST: Use 
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.  Explain that kinetic energy is conserved in elastic collisions.

MOST SHOULD: Explain the derivation for the impulse equation from acceleration .  Explain how kinetic energy is lost in inelastic collisions.

SOME COULD: Link momentum to Newton’s Laws
	Johnson pp 46 – 52

Student notes.

Force sensor and data-logger.

Tennis balls and rulers


	Johnson p 7 1 – 4 
	None.


	Lesson
	Objectives
	Main Activity
	Learning Outcomes
	Resources & ICT
	Assessment & Homework
	Health & Safety

	FMC 3
	· To learn the law of conservation of momentum

· To solve problems involving momentum in one direction
	Use Momentum from Phyzzing Physics Powerpoints to review momentum and discuss the idea of conservation of momentum

Show applet from Walter Fendt.

Do a worked example on momentum

Students then do a practical using the linear air track and vehicles.

Sum up using DVD Physics of Car Crashes
	ALL MUST: Recall that momentum is conserved in collisions.

MOST SHOULD: Use the principle of conservation to explain their observations.

SOME COULD: Link understanding of momentum to collisions of motor vehicles
	Johnson pp 54 - 55

Linear air track and blower.

Collisions practical worksheet.

Momentum from Phyzzing Physics (Folder 1)

DVD Physics of Car Crashes
	Student response

Complete the practical
	None

	FMC 4
	· To know how to use radian measurements.

· To know the meaning of terms used in circular motion.

· To learn about centripetal acceleration
	Introduction to radian measurement.

Discuss how something going round in circles has a constant speed yet is accelerating.

Discuss angular velocity and use the equation 
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Go on to centripetal acceleration:
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Do some worked examples
	ALL MUST: Recall that the linear speed remains the same, but there is acceleration due to centripetal force. 

MOST SHOULD: Use the equations with confidence, and explain how angles need to be in radians.

SOME COULD: Make up own examples. 
	Johnson pp 68 – 71  

Student notes

Circular motion PowerPoint 
	Circular Motion Problems 1 – 4 
	None


	Lesson
	Objectives
	Main Activity
	Learning Outcomes
	Resources & ICT
	Assessment & Homework
	Health & Safety

	FMC 5
	· To solve problems on circular motion.

· To demonstrate centripetal force
	Review terms used in circular motion.

Explanation of equations for circular motion. 
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Solving problems on circular motion in the horizontal plane.

Solving problems in the vertical plane

Class experiment to verify
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	ALL MUST: Recognise and use the centripetal force equation.

MOST SHOULD: link the centripetal force to Newton II.

SOME COULD: Explain how centrifugal force does not exist.
	Johnson pp 73 - 75.

Student Notes

Centripetal Force experiment worksheet

Bungs, string,  masses, glass tubes, stop watch.
	Circular Motion Problems 5 – 8 
	Wear Goggles

Stand well apart

	FMC 6
	· To understand oscillations

· To understand light, heavy and critical damping.

· To know examples of resonance and their advantages and disadvantages.


	Discuss what is meant by an oscillation.

Video clip of Ground Resonance.

Demonstration to measure the displacement of a mass on a spring using a motion sensor.

 Demonstration of resonance (e.g. Barton’s pendulums) and discussion of other examples.

Discuss examples of damping.

Experiment to show the effect of damping


	ALL MUST: describe how resonance occurs when the forced frequency = natural frequency.

MOST SHOULD: explain the effects of damping and give practical examples.

SOME COULD: analyse damped motion and explain how it decays by a constant fraction
	Johnson pp 99 – 100  

Student notes.

Mass on a spring, motion sensor, data logger.

Practical worksheets;:

SHM and Datalogging

Damped Oscillations
	Student responses to practical


	None


	Lesson
	Objectives
	Main Activity
	Learning Outcomes
	Resources & ICT
	Assessment & Homework
	Health & Safety

	FMC 7
	· To learn the characteristics of SHM 

· To know the graphs of SHM.


	Describe SHM as a regular to-and-fro movement.

Discuss conditions for SHM

What would happen if the sign were positive, not negative?

Graphical description of SHM

Demonstrate the sinusoidal nature of shm by pulling a piece of paper under a swinging pendulum  to which is attached a pen.

Link this to the velocity by the gradient of the displacement time graph. 

Consider electronic oscillations, and review terms like period, amplitude, frequency.

Use the Walter Fendt applet.

Do the Simple Pendulum experiment


	ALL MUST: Recognise the sinusoidal nature of SHM.

MOST SHOULD: Explain the conditions required for SHM

SOME COULD: Consider what would happen if the minus sign were not there.
	Johnson pp 92 - 93.

Slotted mass, string, felt-tip pen, roll of paper, stopwatch.

CRO, signal generator, loudspeaker.


	Students sum up what they have learned in three bullet points.


	Swinging mass could hurt.  Stand clear

	FMC 8
	· To recognise and use the equations of SHM


	Review learning from last lesson.

Explain and do examples using 
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Link with circular motion using the idea of 
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Demonstrate the link between SHM and circular motion qualitatively
	ALL MUST: Recognise and use the SHM equations.

MOST SHOULD: Explain that SHM and circular motion are linked and describe a demonstration to show this.

SOME COULD: Link the SHM equations and the circular motion equations.


	Johnson pp 94 – 95

Turntable, old projector, blutac, nail, mass, string, drawing pin.  
	Johnson p 102  4, 5, 11 
	None


	Lesson
	Objectives
	Main Activity
	Learning Outcomes
	Resources & ICT
	Assessment & Homework
	Health & Safety

	FMC 9
	· To study the spring as a simple harmonic oscillator

· To recognise and use the equation 
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	Show that the mass on a spring satisfies the conditions for SHM.

Consider if it matters that the spring is vertical or horizontal.

Worked examples on 
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Do the practical on the Bouncing Spring.
	ALL MUST: Recognise the equation for a mass on a spring oscillator.

MOST SHOULD: Explain how the conditions for SHM apply to the mass on a spring.

SOME COULD: Assess whether a rubber spring would oscillate with SHM
	Johnson p 97

Long springs, slotted masses, stopwatches, metre rules

Bouncing Spring worksheet.

Long rubber bands 


	Completed practical report.
	None

	FMC 10
	· To study the pendulum as a simple harmonic oscillator.

· To recognise and use 
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	Discuss why a pendulum shows SHM.

Worked examples on 
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Do the practical on Determining g by pendulum
	ALL MUST: Recognise the equation for a pendulum oscillator.

MOST SHOULD: Explain how the conditions for SHM apply to the pendulum.

SOME COULD: Assess whether a rubber pendulum would oscillate with SHM
	Johnson p 96

 Pendulum bobs, string, stopwatches, metre rulers, drawing pins, long rubber bands.
	Completed practical report
	None

	FMC 11
	· To describe the energy changes in SHM
	Review conservation of energy.

Discuss what kinds of energy are involved in SHM.

Established how the potential and kinetic energy are shared out.

Use relationship 
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Represent the energy change graphically
	ALL MUST: Describe the interchange between kinetic and potential energies.

MOST SHOULD: Explain how the total energy is derived from the kinetic energy.

SOME COULD: Explain how the sign does not matter
	Johnson p 98.
	Johnson p 103 6, 7, 8, 12, 15, 16 
	None


	Lesson
	Objectives
	Main Activity
	Learning Outcomes
	Resources & ICT
	Assessment & Homework
	Health & Safety

	FMC 12
	· To review the whole topic  
	Students prepare revision topics and present them
	ALL MUST: Prepare a presentation

MOST SHOULD: give a worked example.

SOME COULD: do some in depth research
	M5 computers
	Revise for a test.
	None.

	FMC 13
	· To assess student understanding of momentum and SHM
	Do test

Mark it using model answers.

Set targets
	ALL MUST: attempt test and mark other students’ work

MOST SHOULD: assess their strengths and weaknesses

SOME COULD: produce an action plan to improve  
	SHM and Momentum Test

Mark Scheme
	
	None
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	Part 2 Gravity Fields

	Lesson
	Objectives
	Main Activity
	Learning Outcomes
	Resources & ICT
	Assessment & Homework
	Health & Safety

	GRV 1
	· Describe gravity as a universal attractive force

· To learn Newton’s Law of Gravitation

· To recognise and use 
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	Discuss the idea of gravity as an attractive force with an infinite range.

Watch a video on star formation, drawing out the role of gravity.

Bring in the gravitational constant, stressing how small it is.

Discuss point masses

Introduce the equation 
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 and do worked examples.

Students work out the gravitational attraction between themselves.

And between them and the Earth
	ALL MUST: Recall that gravity is a very weak attractive force.

MOST SHOULD: Explain the significance of the minus sign.

SOME COULD: Compare gravity with other forces.
	Johnson pp 78 – 79

DVD on star formation

Bathroom scales

Metre rulers 


	Student response
	None

	GRV 2
	· To learn about gravitational field strength.

· To recognise and use 
[image: image20.wmf]2

r

M

G

m

F

g

-

=

=


 
	True or false statements about gravity.

Introduce field strength as force per unit mass.

Consider the gravity field strength as concentration of field lines.

Discuss how it’s constant near the Earth’s surface.  Then discuss the idea of the radial field.

Derive equation from F = mg
Discuss inverse square relationship.
	ALL MUST: recall gravitational field strength as force per unit mass.

MOST SHOULD: Link the equation with Newton II

SOME COULD: Link the units N/kg with m/s2.
	Johnson pp 80 – 81 

.


	Johnson p 88 4, 5, 7, 9


	None


	Lesson
	Objectives
	Main Activity
	Learning Outcomes
	Resources & ICT
	Assessment & Homework
	Health & Safety

	GRV 3
	· To understand the how satellites stay in space.

· To apply the centripetal force and the gravitational force to give an expression.
	Review student understanding about satellites going into orbit.

Develop the argument that satellites are actually falling.

Describe weightlessness as occurring because cosmonauts are falling at the same rate as the satellite.

Work out g at a particular radius of orbit.

Derive the equation 
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Do some worked examples.
	ALL MUST: Recall that satellites stay in orbit because of gravity.

MOST SHOULD: Explain the argument that satellites are falling towards the Earth, but missing it.

SOME COULD: Find out which satellites stay in what orbits.


	Johnson pp 82 – 83 

PowerPoint on Satellites and Gravity (Phyzzing Physics 2)
	Johnson p 89 12 – 15 
	None.

	GRV 4
	· To learn the concept of gravitational potential.

· To recognise and use 
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· To learn that g is the gradient of the potential-distance graph.
	Introduce potential as energy per unit mass.  Compare this with voltage as energy per unit charge.

Discuss work done in moving an object 
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Discuss the significance of the – sign for potential

Then link this with 
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Describe equipotentials

Potential energy as 
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	ALL MUST: Describe the gravitational potential as energy per unit mass.

MOST SHOULD: Explain the notion of equipotentials in radial fields. Explain why the classical potential energy equation is valid only for short distances.

SOME COULD: Consider the limitations of models of point masses.


	Johnson pp 86 – 87 

PowerPoint on Satellites and Gravity (Phyzzing Physics 2)
	Johnson p 89 16 – 19.
	None


	Part 3 Electric Fields

	Lesson
	Objectives
	Main Activity
	Learning Outcomes
	Resources & ICT
	Assessment & Homework
	Health & Safety

	ELF 1
	· To learn about electric fields.

· To revise previous learning of electrostatics
	Get students to list a variety of different electrical phenomena.

Explain electrostatic phenomena in terms of movement of electrons. 

Discuss the idea behind induction.

Carry out various demonstrations using the Van der Graaff generator.

Discuss how charge is measured.
	ALL MUST: Recall how charges can be positive or negative, and that like charges repel, unlike charges attract.

MOST SHOULD: Explain how the electrostatics experiments work in terms of electron movement.

SOME COULD: Find out how coulomb-meters work
	Johnson pp 252 – 253 

Van der Graaff generator and accessories.

Video on Thunderstorms
	Research how a thundercloud generates static electricity. 
	Van der Graaf generator can give a nasty shock.

	ELF 2
	· To learn Coulomb’s Law

· To recognise and use the equation 
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	Review the attractive and repulsive nature of electrical forces. 

Stress that charges are considered as point charges.
Introduce the equation 
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Describe how 
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Do some worked examples.

Consider what would happen if insulating materials were placed between the two charges.

.
	ALL MUST: Describe how charges can attract or repel..

MOST SHOULD: explain that like charges will always multiply out to give a positive (repulsive) force.  Unlike charges give a negative (attractive) force.

SOME COULD: Make the link between gravity and electric fields.  Consider what would happen if insulating materials were added. 
	Johnson pp 254 – 255 


	Johnson p 262 5, 6, 7.
	None


	Lesson
	Objectives
	Main Activity
	Learning Outcomes
	Resources & ICT
	Assessment & Homework
	Health & Safety

	ELF 3
	· To understand the electric field.

· To recognise the shapes of electric fields.

· To use 
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	Discuss electric field as a force field and in terms of force per unit charge.

Compare the shapes of electric fields, uniform and radial.  Demonstrate this.

Discuss 
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 for a radial field

For a uniform field, show that 
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Discuss when it’s right to consider radial or uniform fields.

Do some worked examples
	ALL MUST:  State that electric field strength is force per unit charge.

MOST SHOULD: be able to equate N/C to V/m

SOME COULD: Compare the equations with those in gravity fields.
	Johnson pp 256 – 257 

EHT supply, Petri dish, lycopodium powder, thick copper wire, oil.

Plates, flame probe, high voltage meter


	
	Risk of shock from EHT supply

	ELF 4
	· To learn about electric potential.

· To use the equation 
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· To plot equipotentials
	Describe electric potential and link it with potential difference (voltage).

Describe it as energy per unit charge (1 V = 1 J/C)

Do a worked example.

Describe electrical energy as 
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Set up conducting paper to plot the equipotentials in a uniform field, and then a radial field.
	ALL MUST: recall that electric potential is energy per unit charge.

MOST SHOULD: explain the difference between equipotential patterns in radial and uniform fields.

SOME COULD:  Explain how this can be linked to the lightning conductor.
	Johnson pp 258 - 259

Conducting paper, power supplies, pins, brass strips, boards, voltmeters, bulldog clips
	Practical report.
	None


	Lesson
	Objectives
	Main Activity
	Learning Outcomes
	Resources & ICT
	Assessment & Homework
	Health & Safety

	ELF 5
	· To use electric fields in fine beam tubes.

· To learn about the path of charged particles in electric fields.
	Review the uniform electric field and 
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Discuss how the fine beam tube works.  

Explain how the electrons are accelerated out of a gun, given an energy eV.

Explain the parabolic trajectory in the uniform field.

Demonstrate it using the Perrin Tube.

Compare with projectiles in a gravity field
	ALL MUST: recall the relationship for a uniform field.

MOST SHOULD: calculate acceleration and final velocity of the deviated electron.

SOME COULD: Link the path of the electron to the ideas behind projectile motion.
	Johnson p 260.

Perrin tube, EHT supply, safety screen.
	Johnson p 263 15 – 18.
	Risk of shock from EHT supply.

Safety screen for Perrin Tube.

Wear goggles.

	ELF 6
	· To compare and contrast electric and gravity fields
	Discuss with students what they know about gravity fields and electric fields.

Show Gravitation PowerPoint

Bring out key points like attractive nature, very weak,

Then show Electric Fields.

Bring out the key features.

Get students to compare how much stronger the electric field is to the gravity field.

Make an equation wall showing the analogous equations.

Consider particle behaviour in gravity fields
	ALL MUST: state that gravity and electric fields can be compared.

MOST SHOULD: explain how there are analogous features between gravity and electric fields.

SOME COULD: link the behaviour of particles in fields with previous learning in mechanics and electricity.
	Johnson p 255
	Revise for test on Gravity and Electric Fields
	None


	Lesson
	Objectives
	Main Activity
	Learning Outcomes
	Resources & ICT
	Assessment & Homework
	Health & Safety

	ELF 7
	· To review the whole topic  
	Students prepare revision topics and present them
	ALL MUST: Prepare a presentation

MOST SHOULD: give a worked example.

SOME COULD: do some in depth research
	M5 computers
	Revise for a test.
	None.

	ELF 8
	· To assess student understanding of Fields
	Do test

Mark it using model answers.

Set targets
	ALL MUST: attempt test and mark other students’ work

MOST SHOULD: assess their strengths and weaknesses

SOME COULD: produce an action plan to improve  
	Fields Test Mark Scheme
	
	None


	Part 4 Capacitors

	Lesson
	Objectives
	Main Activity
	Learning Outcomes
	Resources & ICT
	Assessment & Homework
	Health & Safety

	CAP 1
	· To learn about capacitors

· To understand terms used with capacitors.

· To recognise and use 
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	Introduction to capacitors.

Define capacitance

Discussion of units of capacitance.

Discuss the mode of action of a capacitor.

Demonstrate how a capacitor can be made.

Distinguish between electrolytic and non-electrolytic capacitors.

Practical to show the charge storing ability of capacitors.
	ALL MUST: recognise and use the equation 
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MOST SHOULD: explain how charge and voltage are proportional.

SOME COULD:  explain how capacitors work by electron motion.  Discuss dielectrics.
	Johnson p 266.

Aluminium foil, cling film or polythene, power supply, voltmeter.

100 k resistors, 1000 F capacitors, milliammeters, voltmeters, stopwatches.


	Practical report.
	Electrolytic capacitors must be connected with correct polarity.

	CAP 2
	· To consider the energy in a capacitor.

· To derive 
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· To derive and link other equations/ 
	Review the charge voltage graph.

Derive the equation 
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 and do worked examples.

Derive 
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Derive 
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Collect data using the data logger at different time intervals.

Analyse the data using an Excel spreadsheet.
	ALL MUST: recognise and use the equation 
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MOST SHOULD: explain how energy is the area under the charge-voltage graph.

SOME COULD:  compare the energy that is put in to the capacitor with the energy got out.
	Johnson p 267

Laptops

Data loggers, 100 k resistors, 1000 F capacitors, milliammeter sensors, voltmeter sensors, stopwatches.


	Practical report
	None


	Lesson
	Objectives
	Main Activity
	Learning Outcomes
	Resources & ICT
	Assessment & Homework
	Health & Safety

	CAP 3
	· To describe graphically the charge and discharge of a capacitor.

· To recognise and use the equation 
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· To carry out an experiment to see the exponential charge and discharge
	Describe capacitors as timing devices.

Discuss the time constant and that ohms × farads = seconds.

Describe how a constant fraction of the charge is lost for each period of time, leading to exponential decay.

Introduce the equation 
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 and its variants with Q and I. 

Students do practical to look at the discharge using data-logging.
	ALL MUST: Explain that capacitor discharge is exponential.

MOST SHOULD: Use the ideas of the time constant and half life.

SOME COULD: Consider the equation for the charging of a capacitor.
	Johnson pp 270 – 271 

Laptops

Data loggers, 100 k resistors, 1000 F capacitors, milliammeter sensors, voltmeter sensors, stopwatches.


	Practical report

Revise Potential Dividers for the practice ISA
	None

	CAP 4.
	· To carry out the experimental work for a practice ISA
	Discuss with students the requirements for the A2 ISA

Perform Task 1

Individual or pairs of students will need to do Task 2 as there is only one CRO!

Students answer the questions for Tasks 1 and 2.
	 
	Copies of the PHYA6 from the syllabus (p34 of the syllabus)

Specimen A2 ISA
	Student answers to ISA
	None

	CAP 5
	· To carry out the ISA
	Students do the ISA examination under examination conditions
	
	Specimen A2 ISA
	Student answers to ISA
	None

	CAP 6
	· To mark the ISA
	Students mark the ISA using the mark scheme.  Comment on the scripts. (AfL)
	
	Specimen A2 ISA Mark Scheme
	Marking of work (AfL)
	None


	Part 5 Magnetic Fields

	Lesson
	Objectives
	Main Activity
	Learning Outcomes
	Resources & ICT
	Assessment & Homework
	Health & Safety

	MAG 1
	· To review understanding of magnetic fields from GCSE.

· To learn about magnetic field strength.

· To recognise and use the equation F = BIl
	Review understanding from GCSE, including shapes of magnetic fields, screwdriver rule, Fleming’s left hand rule.

Show some applets.

Demonstrate a force on a current carrying wire.

Introduce the term B (magnetic flux density, or magnetic field strength)

Do worked example on the equation F = BIl 

Do the experiment to verify the equation 


	ALL MUST: Recall basic magnetism and state that magnetic fields always accompany electric currents.

MOST SHOULD: Explain the relationship between the force on a wire and a current.  Calculate the B field from the force-current graph.

SOME COULD: Assess the reliability of the experiment and discuss how to reduce the uncertainties.
	Johnson pp 225 – 225 

Large magnet, copper rods (×2), power supply, carbon rod.

Experimental worksheet Force on a Wire
Westminster yokes and magnadur magnets.  Copper wire, ammeters, top pan balance, large rheostats.

http://www.walter-fendt.de/ph14e/ 
	Response to the experiment
	Heavy currents are involved.  Wires might get hot.  Turn off between readings to prevent overload on the power supplies.

	MAG 2
	· To learn that charges move in a magnetic field.

· To recognise and use the equation  F = Bev
· To understand that the force is at 90o to the motion
	Discuss the notion that the electrons don’t need a wire to be moved by a magnetic field.

Demonstrate this with the Perrin Tube.

Use the equation  F = Bev to discuss the force on the electrons.

Stress that this force always acts at 90o to the motion of the electrons, so the path is circular.

Link the equation to centripetal force to determine the radius.
	ALL MUST: Recall that charges move in a magnetic field at 90o to the motion.

MOST SHOULD: Determine the direction of the motion using Fleming’s LH rule.

SOME COULD: Link the force on the electrons to the centripetal force and derive an expression.
	Johnson pp 226 – 227

Perrin tube, EHT supply, safety screen, magnets.
	Johnson p 231 12 – 15 
	Risk of shock from EHT supply.

Safety screen for Perrin Tube.

Wear goggles.


	Lesson
	Objectives
	Main Activity
	Learning Outcomes
	Resources & ICT
	Assessment & Homework
	Health & Safety

	MAG 3
	· To understand the difference between flux density, flux and flux linkage.

· To recognise 
[image: image45.wmf]BA
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· To recognise flux linkage as N.

· To consider the flux linkage of a coil.
	Review magnetic field strength as density of field lines.

Describe flux as the total number of field lines, then as the product of BA.

Extend to 
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Then go on to flux linkage as N, the product between the flux and the number of turns.

Then describe the flux linkage of a coil rotated in a magnetic field with the relationship 
[image: image47.wmf]q

cos

NBA

N

=

F


Do some worked examples.
	ALL MUST: Recognise and use the equation 
[image: image48.wmf]BA
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and define flux linkage.
MOST SHOULD: Understand how the flux linkage changes when the coil is rotated.

SOME COULD: Work out the change in flux as the angle changes.
	Johnson p 235
	Johnson p 241 2 – 4 
	None

	MAG 4
	· To learn Faraday’s Law and Lenz’s Law.

· To recognise and use the equation 
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	Review the difficult concepts of flux, flux density, and flux linkage.

Do an example of the change of flux that results from rotating the coil through an angle.

Do the rather fatuous example of planes flying through the Earth’s B-field.

Then use Faraday’s Law to work out the e.m.f.

Introduce Lenz’s Law to finalise the expression.

Students then drop a magnet through a coil of wire and use data loggers to measure the change in voltage.
	ALL MUST: recall that a change in flux induces an e.m.f. 

MOST SHOULD: explain how the e.m.f. is linked to change in flux and explain why the minus sign is needed.

SOME COULD: explain the voltage time graph of the magnet dropped through a coil 
	Johnson pp 236 – 238


	Johnson p 241 5 – 8 
	None


	Lesson
	Objectives
	Main Activity
	Learning Outcomes
	Resources & ICT
	Assessment & Homework
	Health & Safety

	MAG 5
	· To observe the uses of Faraday’s and Lenz’s Laws in the generator effect.

· To recognise the equation 
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	Discuss what happens with a coil which is rotated in a magnetic field.

What happens if that rotation is going on all the time?

How is Lenz’s Law relevant to a generator?

Use the Westminster motor kits to make an AC generator with slip rings.

Look at the output waveform on a data-logger.

Discuss the angular velocity, the circular motion, and link in with SHM.

Why is AC a sine wave?

Worked example on  
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	ALL MUST: Recall that Lenz’s law applies to a generator under load (it acts as a motor against the driving force)

MOST SHOULD: explain why the output of a generator is sinusoidal.

SOME COULD: link the output waveform to circular motion and SHM.
	Johnson p 239.

PowerPoint Electromagnetic Induction (Phyzzing Physics 2)
	Johnson p 241 q 9, 10
	None.

	MAG 6 
	· To describe the transformer effect.

· To use the equation 
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· To use

· 
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	Review how in motors and generators there is mutual movement between a wire and a B-field,

State how the movement causes a change in flux.  However movement is not needed for a change in flux, just a varying current.

Demonstrate the transformer with DC then with AC.

Introduce the transformer equation.

Now consider the current.  Set up the model high voltage line.

Consider the efficiency.
	ALL MUST: recall that transformers work only on AC. 

MOST SHOULD: Explain how  electricity is stepped up to a high voltage and low current to reduce energy loss in wires.

SOME COULD: Discuss the efficiency of transformers, and consider where the energy losses are. 
	Johnson pp 246 – 247 

Demountable transformer.

Model power line kit
	Johnson p 281 41 – 42 
	Mains voltages.  Transformer demo to be done by teacher only.


	Lesson
	Objectives
	Main Activity
	Learning Outcomes
	Resources & ICT
	Assessment & Homework
	Health & Safety

	MAG 7
	· To review the whole topic  
	Students prepare revision topics and present them
	ALL MUST: Prepare a presentation

MOST SHOULD: give a worked example.

SOME COULD: do some in depth research
	M5 computers
	Revise for a test.
	None.

	MAG 8
	· To assess student understanding of  Magnetic Fields and Capacitors.
	Do test

Mark it using model answers.

Set targets
	ALL MUST: attempt test and mark other students’ work

MOST SHOULD: assess their strengths and weaknesses

SOME COULD: produce an action plan to improve  
	Magnetic Fields and Capacitors  Test Mark Scheme
	Test score
	None


	Unit 5 Nuclear Physics, Thermal Physics, Option

	Part 1 Radiation

	Lesson
	Objectives
	Main Activity
	Learning Outcomes
	Resources & ICT
	Assessment & Homework
	Health & Safety

	RAD 1
	· To understand Rutherford Scattering

· To explain the characteristics of the three kinds of radiation
	Review with students what they remember about atomic structure and radioactivity.  Go on to consider isotopes, e.g. C-12 and C-14.  State how radioactive decay arises due to instability in the nucleus.  You could use pp 1 – 4 of the notes as revision.

Go on to alpha scattering.  Base this on the Phyzzing through Physics PowerPoint Alpha Scattering (Folder 1)  Show the video clip http://www.youtube.com/watch?v=5pZj0u_XMbc&feature=related 

Do on to discuss basic radioactive emission, alpha, beta, and gamma.  Review the properties of each.

Demonstrate these using the Geiger-Müller tube.  Remind students of the need to take a background count.  Students could do these themselves.
Investigate how emitted radiation is absorbed or deflected by a magnetic field.

Discuss the dangers of radiation.
	ALL MUST (E):  

Describe the properties of emitted radiation.

MOST SHOULD (C):  

Explain how radiation is emitted from the unstable nucleus, and how radiation is emitted to give off excess energy.

SOME COULD (A):  

Link the radiation with the proton-neutron ration.  Link also with the deflection of a charged particle: 
	Johnson pp 328 – 339 

Radioactivity Notes pp 1 – 7  

Radioactive Sources.

Geiger-Müller tube and counter

Phyzzing through Physics PowerPoint Alpha Scattering (Folder 1)


	Johnson p 123 q 2 – 4.


	Radiation sources to be handled in accordance with local radiation rules. 



	Lesson
	Objectives
	Main Activity
	Learning Outcomes
	Resources & ICT
	Assessment & Homework
	Health & Safety

	RAD 2
	· To learn radiation intensity is inversely proportional to the distance.

· Use  
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· To verify this experimentally


	Go through the theory in the student notes pages 12 – 17.

Discuss the intensity as being the count rate as gamma is an EM radiation and each count represents one photon.

Work with equation 
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 and derive 
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Students attempt the questions on the student notes.

Then they do the practical exercise on p 13 of the notes.

Discuss implications for safety in handling source.

Why do alpha and beta radiations not follow this pattern


	ALL MUST (E):

Recognise and use 
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.  Explain the implications of the inverse square law for gamma radiation

MOST SHOULD (C):  

Explain the derivation of 
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. Use graphical data to suggest where actual source is.

SOME COULD (A):  

Link learning from gamma rays to other inverse square laws.

 
	Johnson p 337

Student notes pp 12 – 17 

Radioactive Sources.

Geiger-Müller tube and counter


	Johnson p 371 q 12 – 13 


	Radiation sources to be handled in accordance with local radiation rules. 



	Lesson
	Objectives
	Main Activity
	Learning Outcomes
	Resources & ICT
	Assessment & Homework
	Health & Safety

	RAD 3
	· To learn about the random nature of radioactive decay

· To recognise and use 
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· To state that activity, A, is given by 
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	Discuss how the radioactive decay is entirely random and can be influenced by nothing.  Show the applet again.

Use the PowerPoint as the basis for the argument.  State how the models used are based on probability, and are true because there is a large number of atoms even in a small sample.

Discuss the equation 
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 to it, stating that the count rate is the change of number of un-decayed nuclei per unit time.  Mention the decay constant as a probability.

Reinforce this with a short practical where students throw a large number of dice, removing all those that show up 6.

Demonstrate protactinium decay.  You could use data-logging equipment.

Use the time period taken to halve to link into
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.  Illustrate this using the PowerPoint.

Do worked example.
	ALL MUST (E): 

Describe radioactive decay as a random process and use 
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MOST SHOULD (C):  

Explain how decay happens to a constant fraction of what is left, hence is exponential.  Use the equation 
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SOME COULD (A): 

Link the equation 
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 to statistical and probability arguments


	Johnson pp 341 – 343 

Phyzzing through Physics PowerPoint Radioactive Decay (Folder 2)

Lots of dice.

Protactinium decay kit, Geiger-Müller tube and counter


	Johnson p 370 q 2- 4  


	Radiation sources to be handled in accordance with local radiation rules. 



	Lesson
	Objectives
	Main Activity
	Learning Outcomes
	Resources & ICT
	Assessment & Homework
	Health & Safety

	RAD 4
	· To recognise and use 
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· Calculate decay constant from graphical data.

· To consider how half-life is used to date old objects.


	Get the results from the protactinium experiment.  Use the data to work out the time taken for the decay to go from 100 % to 50 % , and 50 % to 25 %.  Are the two the same (within uncertainty).  Define half life.
Show how the relationship 
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Use the notes to consolidate understanding of these quite difficult topics.

Discuss how dating is carried out.  

Show video clip http://www.youtube.com/watch?v=6SxzfZ8bRO4 

Discuss radio-carbon dating and show the video-clip that discusses how it is done: http://www.youtube.com/watch?v=ErgdpG_N9vQ&feature=related 

Answer Question 9 on p 371.


	ALL MUST (E):  

Describe half life as the time taken for half the remaining atoms in a sample to decay.

MOST SHOULD (C):  

Explain how half life is obtained from the radioactive decay equation 

SOME COULD (A):  

Link the concept of half-life to the exponential decay of a capacitor, and consider whether the capacitor could be used as an analogy.


	Johnson pp 343 – 345.

Student notes pp 19 – 23 


	Johnson p 371 q 9 (if not done in class)


	None


	Lesson
	Objectives
	Main Activity
	Learning Outcomes
	Resources & ICT
	Assessment & Homework
	Health & Safety

	RAD 5
	· To consider nuclear stability

· To study possible decay modes for unstable nuclei.


	Consider how small atoms are made up, generally with equal numbers of protons and neutrons.

Review what causes instability in nuclei, e.g. too many neutrons, size of nucleus.

Look at the nuclear stability graph on page 25 of the notes.

Discuss the modes of decay, starting with alpha.  Then go on to consider beta minus, beta plus, electron capture.  Mention the conservation of charge, baryon number, lepton number.

Mention that beta particles have a range of energies (as do alpha).  

Then go on to discuss the idea of the excited nucleus, losing its energy by giving off a gamma ray, the wavelength of which is similar to that of the size of the nucleus.

Look at the use of gamma cameras.  See http://www.youtube.com/watch?v=vJH1O97L_mE 
	ALL MUST (E): 

Explain the key ideas of nuclear instability, and recall alpha and beta minus decay.

MOST SHOULD (C): 

Predict from the position on the graph the decay mode of the decay of an unstable nuclide.  Explain electron capture and beta plus decay.

SOME COULD (A):  

Link with previous learning from Unit 1 about particle interactions.


	Johnson p 340

Student Notes pp 25 – 30 


	Past paper question


	Low risk – theory lesson




	Lesson
	Objectives
	Main Activity
	Learning Outcomes
	Resources & ICT
	Assessment & Homework
	Health & Safety

	RAD 6
	· To learn about the ways physicists have measure the size of the nucleus.

· To give an estimate of the size of the nucleus;

· To recognise and use the relationship 
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	Review how electrons have a de Broglie wavelength.   Electron waves can pick out atoms?  

How do we get a wavelength 10 000 time shorter?  Discuss particle beams and the way they diffract (but also tend to break up the nucleus).

Discuss the fuzzy nature of the nucleus; it’s not a neat collection of little red and black billiards balls.  This is a good excuse to review the material in Unit 1 which they are bound to have forgotten.

Introduce the equation 
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 and what its terms mean.

Make up some examples.

A possible practical to reinforce this is to get each student to make up a different nucleus from plasticine and measure its diameter.  Pool the data and plot them as a graph.


	ALL MUST (E):  

State that the nucleus is very small compared to the atom.

MOST SHOULD (C): 

Use the equation 
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 and explain its terms and their significance.

SOME COULD (A):  

Discuss any shortcomings in the simple model.


	Johnson p 346

Student notes pp 32 – 37.


	Johnson p 346

Student notes pp 32 – 37.


	None


	Part 2 Nuclear Energy

	Lesson
	Objectives
	Main Activity
	Learning Outcomes
	Resources & ICT
	Assessment & Homework
	Health & Safety

	NUC1
	· To explain the interchange between mass and energy.

· To recognise and use the equation E = mc2.

· Learn about mass defect
	Discuss with students whether it is right to have these kinds of weapons now.

Define the atomic mass unit.

Discuss the idea of mass defect, how in assembling two protons and two neutrons, the total mass is that tiny bit less than the total of the separate particles.

Introduce E = mc2.

Do some examples of mass defect.

Discuss its role in energy release.

Consider the binding energy per nucleon.

Link this to the nucleon bear garden in the nucleus


	ALL MUST (E):  

Describe the idea of  mass defect in a nucleus or an atom.

MOST SHOULD (C):  

Work out the mass defect and explain its relevance in nuclear physics

SOME COULD (A):  

Consider whether mass defect can explain energy changes in chemistry, that involve the outer shell electrons
	Johnson pp 348 – 349 

Nuclear Energy Notes pp 1 – 4  
	Johnson p 357 q 2 - 4


	None

	NUC 2
	· To learn about the binding energy between nucleons

· To represent it graphically

· To explain the pattern observed 
	Go through the theory in the student notes pages 4 – 6.

Explain binding energy per nucleon.

Discuss how nuclides made up of multiples of helium (2 protons, 2 neutrons) are particularly stable.  Refer to the graph.

Go on to consider iron as having the highest binding Do an example using a mass audit.

Consider the formation of elements in stars.

Discuss binding energy in radioactive decay, and consider the excited nucleus.


	ALL MUST (E):

Recognise and interpret the binding energy graph.

MOST SHOULD (C):  

Explain the idea of binding energy per nucleon and how it applies in radioactive decay.

SOME COULD (A):  

Explain why fusion can release so much energy.


	Johnson p 337

Nuclear energy notes pp 4 – 6  

Phyzzing through Physics PowerPoint Nuclear Stability (Folder 1) 


	Johnson p 357 q 5 – 7  


	None


	Lesson
	Objectives
	Main Activity
	Learning Outcomes
	Resources & ICT
	Assessment & Homework
	Health & Safety

	NUC 3
	· To learn fission and how it’s a good energy source

· To study fusion.

· To compare fission and fusion.
	Show an animation of fission.  Video clip http://www.youtube.com/watch?v=tQa4LONy9XM
Stress that fission has nothing to do with radioactivity.  Also discuss the conditions needed for successful neutron capture; the nucleus is tickled and laughs itself to bits.

Mention the chain reaction – on average 3 neutrons are released, but the number can vary.  Mention the fission fragments.  You could model the wobbly drop with mercury.

Show http://www.youtube.com/watch?v=HmbzJGf90Xc 

Go on to consider fusion with the video clip http://www.youtube.com/watch?v=vDAZsPkTkMM 

Discuss the reaction chains.

The problem with fusion is that it has to be cooked hard for it to go.  So a fusion reactor is not yet feasible.

Is cold fusion possible?


	ALL MUST (E): 

Describe the processes of fusion and fission.

MOST SHOULD (C):  

Explain how hydrogen isotopes are involved in fusion, and how fissile nuclei fall apart after neutron capture.

SOME COULD (A): 

Compare the processes and assess the viability of further research into fusion

 
	Johnson pp 352 – 353

Student notes pp 7 – 10   

Phyzzing through Physics PowerPoint Nuclear Stability (Folder 1) slides 10 – 12  


	Johnson p 357 q 5 – 7  


	None


	Lesson
	Objectives
	Main Activity
	Learning Outcomes
	Resources & ICT
	Assessment & Homework
	Health & Safety

	NUC 4
	· To learn how a nuclear power station works;

· To research and prepare a presentation on nuclear power


	Discuss how the reactor is made up and the functions of each bit.  Discuss how the control rods absorb neutrons and the moderator slows the neutrons so they can tickle further nuclei of U-235.

Discuss how it’s a fine balance.  For there to be a controlled output, 1 neutron from each fission needs to be captured by another nucleus, while the other two are absorbed.

http://esa21.kennesaw.edu/activities/nukeenergy/nuke.htm is a website that simulates the control of a nuclear reactor.  (There is another one on furry elephant, but you need to subscribe).

Students research to answer the question on page 17 of the student notes and prepare a PowerPoint Presentation.


	ALL MUST (E):  

Describe the key parts of the reactor and the nuclear power station

MOST SHOULD (C):  

Explain the role of each part and how they are used to control the reaction in optimum conditions

SOME COULD (A):  

Assess some of the material found from media websites for balance or sensationalism.


	Johnson pp 354 – 355.

Student notes pp 13 – 17  

Computers in S10


	Prepare presentation for next lesson
	None

	NUC 5
	· To give presentation on research into nuclear power.

· To practise presentation and communicat-ion skills
	Students do their presentations

Other students use the peer assessment sheet to assess the presentations.

Students comment constructively and grade the presentations.

Students feed back to each other.  Take in the averages of the marks.  (AfL)


	ALL MUST (E): 

Deliver a presentation using at an appropriate level to the audience.

MOST SHOULD (C): 

Write and feedback constructively.

SOME COULD (A):  

Make links with other topics within and without the unit.


	Peer assessment sheet.


	Peer assessment of presentations


	None


	Part 3 Kinetic Theory

	Lesson
	Objectives
	Main Activity
	Learning Outcomes
	Resources & ICT
	Assessment & Homework
	Health & Safety

	KIN 1
	· To learn about ideal gases.

· To recognise and use the ideal gas equation pV = nRT.

· To learn about the Mole
	Discuss what is meant by an ideal gas.  Use the PowerPoint Gas Laws as a reference.  Mention that while air is not an ideal gas, it can be used to model the idea gas to a first approximation.  

Discuss Boyle’s Law; Pressure Law; Charles’ Law.  Discuss how they show the concept of absolute zero.

Mention that they link to the ideal gas equation pV = nRT.  Stress the importance of T in Kelvin. Do some examples.

A useful dodge is 
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It may be useful to do the Boyle’s Law practical.

Then bring in the mole and Avagadro’s number (which they should know from Chemistry
	ALL MUST (E):  

Describe the features of an ideal gas.  Recognise the mole.

MOST SHOULD (C):  

Explain qualitatively how the gas laws combine to form the ideal gas equation

SOME COULD (A):  

Tackle more challenging gas law calculations


	Johnson pp 313 - 318

Kinetic Theory Notes pp 1 – 3  

PowerPoint Gas Laws
Boyle’s Law Apparatus.
	Johnson p 323 q 2 - 4


	None


	Lesson
	Objectives
	Main Activity
	Learning Outcomes
	Resources & ICT
	Assessment & Homework
	Health & Safety

	KIN  2
	· To observe evidence for movement of gas molecules.

· To derive the equation 
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	Brace yourself, have a good strong cup of coffee, think of England.

Use the PowerPoint as a reference as you go through each step of the argument.

Now get through to 
[image: image76.wmf]>
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Meak sure you distinguish between mean speed and the root mean speed.

Do an example.

Encourage students to use their creativity to explain this tedious piece of theory to other sixth form students in a student friendly way.  This will get them to think about it more.

While they do that, have another cup of coffee.


	ALL MUST (E):

Recognise and use the equation 
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MOST SHOULD (C):  

Explain the steps of the derivation, and make the distinction between the mean speed and the RMS speed

SOME COULD (A):  

Use creative skills to produce a student friendly version of the lesson.
	Johnson pp 319 - 321

Student notes pp 6 – 12   

Phyzzing through Physics PowerPoint Kinetic theory (Folder 1) 

2 cups of strong, black coffee.

	Johnson p 357 q 5 – 7  
	None

	KIN3
	· To learn about internal energy of gases and the average molecular kinetic energy.

· To use 
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 EMBED Equation.3 [image: image79.wmf]
	Distinguish between heat and internal energy.

Review the key ideas from last lesson.

Discuss the distribution of molecules graph on p 13 of the notes.

Use the PowerPoint for reference in deriving the equation 

Do some examples.


	ALL MUST (E): 

Make the distinction between heat and internal energy.

MOST SHOULD (C):  

Explain how there is a range of speeds and the effect of increasing the temperature.

Derive the equations

SOME COULD (A): 
Link these ideas to thermodynamics
	Johnson p321

Student notes pp 13 – 15 

PowerPoint kinetic Theory 2 


	Johnson p 325 q 10 – 12 


	None


	Lesson
	Objectives
	Main Activity
	Learning Outcomes
	Resources & ICT
	Assessment & Homework
	Health & Safety

	KIN 4
	· Prepare presentation for next lesson.  
· Revise for test.
	Students are to make a presentation of any topic that they find difficult from the whole unit.

They are to prepare a presentation using ICT to cover the key facts, worked examples, and possible bear-traps.
	ALL MUST (E):  

Prepare a presentation

MOST SHOULD (C):  

With worked examples.

SOME COULD (A):  

Carry out in-depth research.
	Computers in S10
	Prepare presentation for next lesson.  Revise for test.


	None

	KIN 5
	· To give presentation on research into topics.

· To practise presentation and communication skills


	Students do their presentations

Other students use the peer assessment sheet to assess the presentations.

Students comment constructively and grade the presentations.

Students feed back to each other.  Take in the averages of the marks.  (AfL)


	ALL MUST (E): 

Deliver a presentation using at an appropriate level to the audience.

MOST SHOULD (C): 

Write and feedback constructively.

SOME COULD (A):  

Make links with other topics within and without the unit.


	Peer assessment sheet.
	Revise for Unit Test


	None

	KIN 6/7
	· To assess student understanding of the unit.

· To practise questions under examination conditions
	Students do the examination

Students mark each other’s papers.

Students feed back to each other. (AfL)


	ALL MUST (E): 

Attempt and mark the exam.

MOST SHOULD (C): 

Write and feed back constructively.

SOME COULD (A):  

Assess weaknesses and strengths, and use these to devise a revision programme.
	Unit 5 past paper

Marking scheme
	
	None


	Unit 5 Option B  Medical Physics

	Part 1 Physics of the Eye

	Lesson
	Objectives
	Main Activity
	Learning Outcomes
	Resources & ICT
	Assessment & Homework
	Health & Safety

	MED 1
	· To learn the eye is made up and what its key features are.

· To consider the physics of the eye.

· To learn about the sensitivity of the eye
	Discuss the structure of the eye.  

Show the key features using the model.  Use the PowerPoint as a resource.

Distinguish between rods and cones, and discuss how we see in the dark in black and white, while in the day we see colours.  An interesting aside is that many mammals have poor colour vision, while birds and fish have good colour vision and ca see into the UV region.  No animal can see infrared.

Look at the sensitivity graph.  Describe how the perception of colour is a mixture of the red, blue, and green output signals.

Discuss the persistence of vision.  You can get the students to time how long it takes for the splodge left in their retinas to disappear after a flash on a camera has gone off.

Compare and contrast the eye with a digital camera.


	ALL MUST (E):  

Recall the key parts of the eye.  State how the retina is sensitive to different parts of the spectrum.

MOST SHOULD (C):  

Explain how light is perceived as a mixture of red, blue, and green

SOME COULD (A):  

Compare the retina with the CCD on a digital camera.


	Eye notes pp 1 – 4 

Model Eye

Camera flash

Phyzzing through Physics PowerPoint The Eye (Folder 2)


	
	Low  risk.  With the flash, check that it is not going to set off an epileptic fit.

	Lesson
	Objectives
	Main Activity
	Learning Outcomes
	Resources & ICT
	Assessment & Homework
	Health & Safety

	MED 2
	· To learn about lenses.

· To draw ray diagrams
	Review convex and concave lenses.

Discuss the key words of optics, like real, virtual, magnified, diminished, inverted, upright.

Go through an example of how to draw a ray diagram.  

Get students to draw ray diagrams for different situations.  Show the answers by having the electronic version of this file open on your computer.  Click on the links.  Students mark each others’ answers. (AfL)
	ALL MUST (E):

Recall and use the basic technical terms in optics.

MOST SHOULD (C):  

Explain with ray diagrams, how the position of the image depends on the position of the object.

SOME COULD (A):  

Assess the difficulties in getting an accurate answer using ray diagrams.
	Johnson pp 133 - 135

Eye notes pp 6 – 10
	Johnson p 139 10 – 11
	None

	MED 3
	· To recognise and use the formula [image: image80.png]



· To use power = 1/f, and m = v/u

	Introduce the idea that there is a more accurate method, the lens formula.

Introduce [image: image81.png]



Do some worked examples.  Remember that real is positive.

Bring in other optics equations and do worked examples.

Discuss other areas of physics in which optical systems are used.

They can plan an experiment to verify the equation, by altering v and u and plotting the data as a graph.
	ALL MUST (E): 

Describe the experiment and use the lens equation

MOST SHOULD (C):  

Explain how the experiment verifies the lens equation graphically.

SOME COULD (A): 
Assess uncertainty in the experiment
	Johnson p 135

Eye Notes pp 10 – 11

Lenses, ray lamps, objects.
	Johnson p 139 

12 – 13
	Low risk.


	Lesson
	Objectives
	Main Activity
	Learning Outcomes
	Resources & ICT
	Assessment & Homework
	Health & Safety

	MED 4
	· To know what the defects of vision are and how they are corrected.

· To carry out calculations


	Refer students to p 137 of Johnson.  Discuss the different reason for short-sight and long sight, e.g. lens too fat, eye-ball too short.
Mention that the vast majority of the refraction actually takes place at the air-cornea boundary.
Go through the way that lenses are used to correct for vision defects and do some worked examples.
Students answer questions in the notes (based on my website) and mark the answers 
	ALL MUST (E):  

Describe the defects of vision and how to correct them

MOST SHOULD (C):  

Do calculations to work out the powers of lenses needed to correct vision defects.

SOME COULD (A):  

Make up own examples:
	Johnson  p 137

Eye Notes pp 11 – 13 

Phyzzing through Physics PowerPoint The Eye (Folder 2)
	Past paper question
	None – theory lesson


	Part 2 Physics of the Ear

	Lesson
	Objectives
	Main Activity
	Learning Outcomes
	Resources & ICT
	Assessment & Homework
	Health & Safety

	MED 5
	· To learn about the structure of the Ear

· How to measure its sensitivity


	Discuss the structure of the ear, drawing attention to the ossicles, which do the amplifying, and the cochlea that converts the vibrations into nerve impulse.

The cochlea is a hifi system in a matchbox, but if it goes wrong, it’s really hard to get at.

Go on to discuss the length of the cochlea, which has an opening at one end, and is closed at the other.  Wavelength of the fundamental frequency is 10 cm.

Use the above fact to explain why the ear has a resonant frequency of about 3000 Hz.

Demonstrate (or get the students to do it) the frequency range of human hearing.  You could also check the sensitivity of the ear by having the volume at a low level, and most people will definitely hear the 3000 Hz peak.

You could also measure the sound pressure level.
	ALL MUST (E): 

Describe the structure of the ear.  Describe the experiment to measure frequency response.

MOST SHOULD (C): 

Explain the detection of various frequencies in the cochlea

SOME COULD (A):  

Link the physics of hearing to the wave nature of sound
	Physics of Hearing notes pp 1 – 7

Model ear

Power signal generator, loudspeaker, CRO

Sound sensor
	Past question
	Keep the sound pressure level under control.


	Lesson
	Objectives
	Main Activity
	Learning Outcomes
	Resources & ICT
	Assessment & Homework
	Health & Safety

	MED 6
	· To consider the response of the ear to loudness of sound

· To work with the decibel scale.

· To understand the risk of working in noisy environments


	Play the same sounds through a spectrum analyser.  Discuss the very irregular patterns of noise with lots of high frequency peaks.  There are few of these disturbing peaks for pleasant sounds, and there is a more regular pattern.  The musical pattern is certainly very regular.

Go on to consider sound pressure levels in phons and decibels.

Students could go round the school with the sound level meter, measuring sound levels in different parts of the school.  (No you can’t visit my lesson!)

Discuss the logarithmic nature of the decibel scale [image: image82.png]I
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Do some examples.

Consider the risks of long-term exposure to high sound levels and discuss measures to reduce the sound pressure levels.
	ALL MUST (E): 

Recall that the decibel scale is non-linear and that excessive sound levels can cause damage to the hearing.

MOST SHOULD (C): 

Explain the logarithmic nature of the decibel scale.

SOME COULD (A):  

Assess risks due to exposure to loud sounds.


	Physics of Hearing notes pp 1 – 7

Sound level meter
	Past question
	Low risk


	Part 3 Biological Measurement

	Lesson
	Objectives
	Main Activity
	Learning Outcomes
	Resources & ICT
	Assessment & Homework
	Health & Safety

	MED 7
	· To learn about action potentials

· How nervous activity is measured
	Discuss what students know about nerve cells.

Go on to discuss the way the cells are connected to each other using junctions called synapses.

Discuss the propagation of the nerve pulses.

Discuss how reaction time can be measured and what is responsible for it.

Do a simple experiment into reaction time, dropping a metre ruler, using equations of motion to gauge the reaction time.

Discuss how the reaction time can be impaired 


	ALL MUST (E): 

Describe the structure of a nerve cell.

MOST SHOULD (C): 

Explain the propagation of impulses along the nerve fibres

SOME COULD (A):  

Compare the signals sent along nerves with digital signals.


	Biological Measurement notes pp 1 – 3

Metre rulers
	Past question
	Low risk

	· MED 8
	· To understand how the heart beats and how it pumps the blood around the body.

· Study the electrocardiogram.

· To recognise what can go wrong.
	Discuss the special structure of the heart.

Estimate the number of beats it makes in a lifetime Consider the properties of the.

Show how the ECG trace.

Discuss what goes wrong with the heart.

The artificial heart is NOT a good substitute for a real one


	ALL MUST (E):  

Describe how the heart works.  

MOST SHOULD (C): 

Explain the use of the electrocardiogram in detecting disease in the heart.

SOME COULD (A):  

Assess the usefulness of an artificial heart against a transplanted one.


	Biological Measurement notes pp 3 – 7

Model heart


	Past question
	Low risk


	Lesson
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	Learning Outcomes
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	Assessment & Homework
	Health & Safety
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