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Introduction

Background

A new structure of assessment for A Level has been introduced, for first teaching from September 2008. Some of the changes include:

· The introduction of stretch and challenge (including the new A* grade at A2) – to ensure that every young person has the opportunity to reach their full potential

· The reduction or removal of coursework components for many qualifications – to lessen the volume of marking for teachers

· A reduction in the number of units for many qualifications – to lessen the amount of assessment for learners

· Amendments to the content of specifications – to ensure that content is up-to-date and relevant.

OCR has produced an overview document, which summarises the changes to Physics. This can be found at www.ocr.org.uk, along with the new specification.
In order to help you plan effectively for the implementation of the new specification we have produced this Scheme of Work and Sample Lesson Plans for Physics. These Support Materials are designed for guidance only and play a secondary role to the Specification.  
Our Ethos

All our Support Materials were produced ‘by teachers for teachers’ in order to capture real life current teaching practices and they are based around OCR’s revised specifications. The aim is for the support materials to inspire teachers and facilitate different ideas and teaching practices.
In some cases, where the Support Materials have been produced by an active teacher, the centre logo can be seen in the top right hand corner

Each Scheme of Work and set of sample Lesson Plans is provided in:

· PDF format – for immediate use

· Word format – so that you can use it as a foundation to build upon and amend the content to suit your teaching style and students’ needs.

The Scheme of Work and sample Lesson plans provide examples of how to teach this unit and the teaching hours are suggestions only. Some or all of it may be applicable to your teaching. 
The Specification is the document on which assessment is based and specifies what content and skills need to be covered in delivering the course. At all times, therefore, this Support Material booklet should be read in conjunction with the Specification. If clarification on a particular point is sought then that clarification should be found in the Specification itself.
A Guided Tour through the Scheme of Work

 SHAPE  \* MERGEFORMAT 



	GCE Physics: H558. G485 Fields, Particles and Frontiers of Physics

	Suggested teaching time
	15 hours
	Topic
	Electric and magnetic fields           Electric fields, magnetic fields and electromagnetism

	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	5.1.1 Electric Fields
	Use the shunting ball demonstration to show the existence of an electric field between changed parallel plates

Discuss objects that be charged by rubbing
Demonstrate the nature of forces between charged insulator rods hanging from vertical nylon tread

Discuss electrostatic forces

Show electric field patterns between parallel plates and other electrode

Define electric field strength

Introduce Coulomb’s Law. F = Qq/4((0r2
Investigate field around a point charge

Students tackle problems. Students to do sample calculations on the board – discuss any salient points
	Web Links:

http://tinyurl.com/2wt2ej
Applets:

http://www.physicslab.co.uk/Efield.htm
http://tinyurl.com/dsrzh
Support Materials and questions

http://tinyurl.com/3brrhd
Practical:

http://tinyurl.com/3ah26s
Use of semolina/castor oil to show field patterns

	Safety: Use of EHT supply. Please refer to CLEAPPS for advice



	Coulomb’s Law
	Investigate uniform field with a charged gold-foil mounted at the end of a insulator (a flame probe can be used as an alternative – but there are complications explaining gold-leaf electroscope etc.)

Introduce E = V/d and solve simple problems. Show how this equation is linked to ‘W = VQ’ and ‘w = Fx’
Discuss and compare Coulomb’s Law with Newton’s Law of Gravitation and ask students to produce table to compare similarities and differences. Discuss their findings and produce a definitive list
	As above
	Compare with gravitational field emphasising similarities and differences

	5.1.2 Magnetic Fields
	Introduction to basic magnetism using magnets and electromagnets

Students to carry out simple investigations involving magnets and then fields around a current carrying conductor and solenoid 
	Use of iron fillings/plotting compasses

Web sites: 

http://schools.matter.org.uk/a-level.html
http://tinyurl.com/2rxpcx
http://www.walter-fendt.de/ph11e/mfbar.htm
http://www.walter-fendt.de/ph11e/mfwire.htm
Support materials and questions:

http://tinyurl.com/2s8ohj
Practical work:

http://tinyurl.com/3aobuk
	This should be mainly revision for students from GCSE work

	Motor Effect
	Flemings Left Hand Rule – demonstrate through the motor effect 

Define magnetic flux density and compare this definition with g and E
Use 
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 to solve problems and determine the field strength for a horse-shoe magnet

Introduce F = BILsin(  through practical investigation

Introduce key terms: Magnetic flux density, and magnetic flux (done later in Electromagnetism)
	Experiment to show F=BIL quantatively

Web Link on Fleming’s LHR:

 http://www.walter-fendt.de/ph11e/lorentzforce.htm
http://www.walter-fendt.de/ph11e/electricmotor.htm

	Students could make simple motors if time available

	[image: image4.png]Magnetic Deflection
	Demonstrate electron beams using cathode ray tubes – Idea of thermionic emission and electron gun 

Demonstrate various cathode ray tubes to show magnetic deflection 

Link back to Flemings Left Hand Rule

Derive F=Bqv
Student questions/problems sheets
Discuss application to television
	
	Emphasise the difference between conventional current for Fleming’s Left Hand Rule and electron movement 

Stretch and Challenge: Determine e/m for the electron using a fine beam tube
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Charge and circular motion
	Review work on circular motion and analyse orbits of charged particles in perpendicular field. Use of fine beam tube to show circular motion

Explain application in mass spectrometer
Students to research into application of these ideas in particle accelerators. Reporting via short PowerPoint presentations


	
	

	5.1.3 Electromagnetism
	Circus of experiments to show how an e.m.f. can be induced in circuits
Outline the salient points of electromagnetic Induction

Discuss key ideas around EM induction
Students carry out basic experiments 

Define magnetic flux (already done under motor effect) and magnetic flux linkage

Laws of EM induction - size of induced e.m.f and Lenz’s Law

Key equations and practice questions
	Experimental work on electromagnetic induction- http://tinyurl.com/2usxt9
Web link to Lenz’s Law 

http://tinyurl.com/2gdbdb

	

	Faraday’s and Lenz’s Laws
	Review work on EM induction

Outline and discuss Faraday’s and Lenz’ laws
Review ideas 

Demonstrate eddy current braking to illustrate Lenz’s law

Students to sequence order of events to explain EM induction in different examples

Discuss further application of a.c. generator
	Use of large magnet to brake motor turning copper disc

Use of falling magnet in copper tube to show EM braking

Further experimental work on electromagnetic induction- http://tinyurl.com/2usxt9

	

	Transformers
	Demonstrate what a transfer is by making one using copper wire, an iron rog, a.c. supply and an a double beam oscilloscope

Discuss the uses of transformers

Step-up and step-down transformers

Students to build their own transformers and investigate turn-ratio relationship 

Discuss formulae and efficiency 

Students to solve simple problems

	Practical work: 

http://tinyurl.com/2v9kaq
Applet:

http://tinyurl.com/yqr5bs
End of topic test
	


	GCE Physics: H558. G485 Fields, Particles and Frontiers of Physics

	Suggested teaching time
	5 hours
	Topic
	Capacitors and exponential decay

	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	5.2.1 Capacitors
	Use a coulomb meter and a parallel palte capacitor to show Q ( V. Discuss how the graph might change for different capacitors
Use the charge-p.d. graph to determine capacitance C
State Q = VC and use this to define the farad (F)
Solve simple capacitor problems 

Students to investigate combining capacitors in parallel and series and deduce relevant equations 

Discuss: How can we show capacitors store energy? Back discussion with ‘flask camera’ and discharging a 1000 (F capacitor across a small motor

Energy in a capacitor - demonstrate and use results to show relevant equations
	Web sites: 

http://schools.matter.org.uk/a-level.html
http://tinyurl.com/2tpvbw
Applet:

http://tinyurl.com/yre7b6
Support Materials and practical ideas:

http://tinyurl.com/2uw3bk

	Health and safety: Students must make sure that electrolytic capacitors are correctly connected

	Timing Circuits
	Idea that capacitors are used in ‘timing circuits’, Students to investigate slow charge/discharge. Plot graphs using spreadsheet to consider how voltage, charge and current vary with time
Idea of exponential changes
	Students to record current and voltage for a capacitor when charging and discharging through a resistor
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Discharging capacitors
	Introduce decay formula and use spreadsheet to test result for constant ratio property
Refer back to capacitor use in ‘timing circuits’, and introduce time constant 

Students to solve simple problems 

Describe other uses of capacitors (HSW 6A)

Students to plot ln-lin graphs to find time constant, RC

	End of topic test
	Stretch and Challenge: lnV-t  plot
      to determine capacitance C  




	GCE Physics: H558. G485 Fields, Particles and Frontiers of Physics

	Suggested teaching time
	15 hours
	Topic
	Nuclear physics               The Nuclear atom, fundamental particles, radioactivity, nuclear fission and fusion                                 

	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	5.3.1. The Nuclear Atom
	Introduce the ideas about proton, neutron and electron within the nuclear atom 

Students research on Rutherford scattering and sequence the experiment and results

Discuss diameter (size) of nucleus and use Coulomb’s and Newton’s laws to determine the need for a short range force between nucleons – strong nuclear force

Express nuclides in terms of proton and nucleon number

Students to use this notation to identify numbers of nucleons through simple questions
Discuss the term ‘isotope’ and students to identify isotopes through Internet search


	Website: 

Rutherford Scattering - http://tinyurl.com/2ujq4h
http://tinyurl.com/38lh4d
Support Materials and questions:

http://tinyurl.com/yqfhng
Demonstrations:

http://tinyurl.com/2yag8t

	

	5.3.2 Fundamental Particles
	Students to research contributions made to the world of physics by Thomson, Rutherford, Geiger, Marsden and Chadwick

Outline the time line for the discovery of charged particles. Include work by Thomson, Rutherford and Chadwick to explain how this gave us greater understanding of the structure of atom 

Introduce terms – quarks and leptons  

Outline structure of baryons and mesons
Card matching/sorting activity to order and identify properties of various quarks, leptons, baryons, hadrons and mesons
Introduce ideas around charge, baryon number and strangeness
Students to research different types of quarks and tabulate into generations 

Discuss anti-particles and their properties
	The website: http://particleadventure.org/ has a wealth of information that students can use to research and obtain information from. Posters can be downloaded form this site to summarise properties

Additional websites:

http://tinyurl.com/3yrqre
BBC Horizon ‘The six billion dollar experiment’ - http://tinyurl.com/2ypcs8
Support materials and questions:
http://tinyurl.com/23wxtw

	Fundamental particles were tackled in the ‘old’ Nuclear Physics option

	5.3.3 Radioactivity
	Refer back to isotopes and the unstable nucleus

Demonstration/student practical involving use of Geiger counter and properties of alpha, beta and gamma decay and the terms background count and background radiation. Students to produce table to summarise these results

Outline nuclear decay equations in all three cases.  Students to complete equations showing reactions. Include details on (= and (+ decay and neutrinos
Introduce the terms random and spontaneous to describe radioactive decay 
	Support materials and questions:

http://tinyurl.com/399v86
Practical:

http://tinyurl.com/yvx2fh
Geiger counter and alpha, beta and gamma sources. Measure background count

	Refer to RPS at school/college if undertaking any experiments for the first time. Use of sources should follow current health and safety requirements. Emphasis on safety throughout any work


	Radioactive Decay and Half Life
	Introductory task: Radioactive decay and dice

Students to plot graph of dice left and number of throws
Discuss the exponential decay of dice and how this can be related to the decay of radioactive nuclei
Students to carry out investigation in half-life of a radioactive nuclide (e.g: radon or protactinium)
Outline the decay equation involving number of nuclides and activity. Introduce the term decay constant and half life. Students to work on example questions/problems
Discuss exponentials and constant ratio properties and refer back to capacitor discharge as comparison
Discuss use of isotopes including thickness measurements and dating techniques
	Students may be able to observe decay of protactinium or radon
Alternatively, simulations involving dice or measuring the reduction of head on a pint of lager. [Physics Education 39 34-35: The physics of your pint: head of beer exhibits exponential decay - Nick Fisher 2004]
Use of spreadsheet for dice simulation to model for large numbers of nuclides

Web sites:

http://www.physicslab.co.uk/decay.htm
http://www.walter-fendt.de/ph11e/lawdecay.htm
	Emphasis on safety throughout any work


	Mass-energy equivalence
	Students to carry out simple calculations involving mass of nucleons individually and within the nucleus
Introduce the term mass defect and binding energy. Use of E = mc2 

Students to carry out binding energy calculations per nucleon for different elements and plot against nucleon number. Discuss stability and position of nuclides on graph
	Web site: 

Binding Energy - http://schools.matter.org.uk/a-level.html
http://tinyurl.com/2vx2al
Support materials and questions:

http://tinyurl.com/ywgaat

	Mass-energy equivalence may confuse students at first

	5.3.4 Nuclear Fission 
	Nuclear Fission:  Explain process and the release of energy
Students to sequence process through ‘drag and drop’ cards
Students’ problems on nuclear fission reactions. Outline how nuclear energy obtained within a nuclear power station
Opportunity for student presentation using PowerPoint or OHT. Discussion on nuclear fission and use of nuclear energy
	Web site: Nuclear Reactor - http://schools.matter.org.uk/a-level.html
Support materials and questions:

http://tinyurl.com/2ar57f
	

	Nuclear Fusion
	Nuclear Fusion: 

Outline process for energy produced in the Sun. Link back to BE per nucleon graph and stability. Student problems/calculations on reaction and energy released
Emphasis on conditions required for nuclear fusion
	Presentation on Fission and Fusion:

http://tinyurl.com/2txdrr
End of topic test
	


	

	GCE Physics: H558. G485 Fields, Particles and Frontiers of Physics

	Suggested teaching time
	10 hours
	Topic
	Medical imaging                X-rays, diagnostic methods in medicine and ultrasound

	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	5.4.1 X-rays
	Discussion on X-rays and production 

Students to label diagram of X-ray tube. Produce set of diagrams to show interaction with matter – photoelectric effect, Compton effect and pair production 

Outline the attenuation of X-rays
Demonstration / experiment. Use of attenuation equation
Imaging Techniques 

Outline use and type of images 

Comparison of CAT scan and X-ray image
	Simulation using light or Infrared radiation to show attenuation

Web Link:

http://www.colorado.edu/physics/2000/index.pl
http://tinyurl.com/39z6uw

	

	5.4.2 Diagnostic Methods in Medicine
	Research activity: Students to produce presentation on either the gamma camera, MRI scanners of the use of the Doppler effect for blood flow. Key points to include:

Gamma Camera:  Use of tracers, components of camera, PET

Outline MRI: How it works, components of the scanner, use for imaging

Outline the Doppler effect: How it occurs and use of technique
	Opportunity for student visit to local hospital to find out more about imaging
Web site with support material: http://schools.medphys.ucl.ac.uk/
Gamma camera:

http://tinyurl.com/2mua3v

	


	GCE Physics: H558. G485 Fields, Particles and Frontiers of Physics

	Suggested teaching time
	10 hours
	Topic
	Medical imaging                X-rays, diagnostic methods in medicine and ultrasound

	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	5.4.3 Ultrasound
	Outline properties of ultrasound

Use a gas lighter to demonstrate the piezoelectric effect

Discussion on piezoelectric effect and transducers

Ultrasound scans – show images. Discuss difference between A and B scans. Demonstrate pulse-echo technique. (This can be compared with echo-sounding technique)

Discussion on impedance and equation for reflected intensity
	Text Book: Health Physics - Chapter 7

Web site with support material: http://schools.medphys.ucl.ac.uk/
http://tinyurl.com/2r2jhv
Use of sound waves - demonstrate pulse-echo technique

Possible visit to a hospital

End of topic test


	


	GCE Physics: H558. G485 Fields, Particles and Frontiers of Physics

	Suggested teaching time
	10 hours
	Topic
	Modelling the universe                 The structure of the universe and the evolution of the universe                                                

	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	5.5.1 Structure of the Universe
	Assess the prior knowledge of Solar System and the Universe. Use this to outline the structure of this topic

Student research and develop a glossary of terms to used to describe the different constituents of the universe and solar system

Discuss star formation. (This can be done using cards that have to be put into sequence)

Students to sequence events from interstellar dust to star formation 

Develop into life cycle of a star
	Web links:

 Introduction:

http://www.nmm.ac.uk/server.php?navId=00500300l006
http://map.gsfc.nasa.gov/m_uni.html
http://www.bbc.co.uk/science/space/
The Big Bang

http://www.sciencemuseum.org.uk/antenna/bigbang/
Life Cycle of a Star

http://www.schoolsobservatory.org.uk/study/sci/starlife/
http://tinyurl.com/84lov
Various video clips from Hubble: http://www.spacetelescope.org/videos/archive/topic/dvd//
Support materials and questions:

http://tinyurl.com/2hd5l8
	

	Hubble’s Law
	Units of measurement: 

 Simple calculations involving   astronomical units, parsecs and light years
Introduce Olbers’ Paradox

Hubble’s Law: Outline observations; discuss cosmological shift and recession speeds. Use of equations and Hubble constant. 

Discussion around Cosmological Principle. Evidence of ‘Hot Big Bang’ and CMW 
	Distances:

http://tinyurl.com/36coot 

Notes

http://tinyurl.com/2wzjde
Doppler Shift:

http://tinyurl.com/282lq7
	Emphasis on current research and ideas are improving our understanding

	5.5.2 The Evolution of the Universe
	Further work on standard model
Link expanding universe to a singularity and use Hubble constant to estimate the age of the universe 

Develop time-line for the evolution of the universe
Fate of the universe: Outline ‘open’, ‘flat’ and ‘closed’ universe models Introduce the term critical density and use of its equation
Student research on dark matter and dark energy
	BBC Horizon: ‘Most of Our Universe is Missing’ April 2006 - http://tinyurl.com/39nkjo
Support materials and questions:

http://tinyurl.com/244geq
End of topic test
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Sample GCE Lesson Plan: H558 Physics
G485: Fields, Particles and Frontiers of Physics 
Life Cycle of a Star

OCR recognises that the teaching of this qualification will vary greatly from school to school and from teacher to teacher. With that in mind, this lesson plan is offered as a possible approach but will be subject to modifications by the individual teacher.

Lesson length is assumed to be one hour.
Learning Objectives for the lesson

	Objective 1
	Students should be able to describe the formation of a star

	Objective 2
	Students should be able to describe the Sun’s probable evolution

	Objective 3
	Students should be able to describe the evolution of massive stars


Recap of previous experience and prior knowledge

Students should already be aware of the principal contents of the universe

Content

	Time
	Content

	5 minutes
	Warm up activity to assess prior knowledge. Teacher clarifies what students know about the Sun, including its formation.

	15 minutes
	Introduce discussion on star formation through DVD – The Life of Stars from Hubble site - http://www.spacetelescope.org/videos/archive/topic/dvd//


	10 minutes
	Re-enforce ideas through web site presentation - http://www.schoolsobservatory.org.uk/study/sci/starlife/

	15 minutes
	Students to sequence the life cycle of the stars through IWB or paper based activity. Students to explain what is happening at each stage.
Students should then either tabulate their sequence and explanation or write details on the back of the correctly ordered card. This should be done for both large and small stars.

	10 minutes
	Discussion about the life cycle using H-R diagram and the main sequence. Use H-R diagram to plot the cycle of a star.


Consolidation

	Time
	Content

	5 minutes
	Review key terms/stages through quick test.


Sample GCE Lesson Plan: H558 Physics
G485: Fields, Particles and Frontiers of Physics 
Simulating Radioactive Decay

OCR recognises that the teaching of this qualification will vary greatly from school to school and from teacher to teacher. With that in mind, this lesson plan is offered as a possible approach but will be subject to modifications by the individual teacher.

Lesson length is assumed to be one hour. 

Learning Objectives for the lesson

	Objective 1
	Students should be able to define the decay constant

	Objective 2
	Students should be able to use N = Noe-(t

	Objective 3
	Students should be able to define and apply the term half life

	Objective 4
	Students should be able to use (t1/2 = 0.693


Recap of previous experience and prior knowledge

Students should already be aware of the spontaneous and random nature of radioactive decay of unstable nuclei.
Content

	Time
	Content

	5 minutes
	Warm up activity to assess prior knowledge. Teacher clarifies ideas around the emission of particles or EM radiation to enable a nuclei to become more stable.

	5 minutes

	Discuss use of simulations to model radioactive decay. Explain how they can show similar properties to radioactive/unstable nuclei.

	10-15 minutes
	Students to use the decay on the head of a pint of lager to simulate radioactive decay.
This simulation works best if cheap lager is poured ‘badly’ into a 2 litre beaker. 

Students can record the height of the head every thirty seconds using a set square and a stop clock.
Students can also repeat simulation with dice if there is sufficient time or split group so that both simulations are carried out.


	Time
	Content

	15 minutes
	Students plot graph of height of head against time. Discuss results and how to test for exponential behaviour. Plot of logarithmic graph to test exponential behaviour.

Discuss model - change from head to lager and link to change from parent to daughter nuclei.

	10 minutes
	Introduce equation N = Noe-(t as a solution to the activity equation for radioactive nuclei. Define the terms – decay constant and introduce the idea of half-life.


Consolidation

	Time
	Content

	10 minutes
	Students carry out simple half-life calculations.


Sample GCE Lesson Plan: H558 Physics
G485: Fields, Particles and Frontiers of Physics 
Uses of electromagnetism

OCR recognises that the teaching of this qualification will vary greatly from school to school and from teacher to teacher. With that in mind, this lesson plan is offered as a possible approach but will be subject to modifications by the individual teacher.

Lesson length is assumed to be one hour.
Learning Objectives for the lesson

	Objective 1
	Students should be able to state and use Faraday’s and Lenz’s Laws

	Objective 2
	Students should be able to describe the function of a simple generator

	Objective 3
	Students should be able to describe the simple function of a transformer


Recap of previous experience and prior knowledge

Students should already be aware Faraday’s and Lenz’s Laws from previous practical work

Content

	Time
	Content

	5 minutes
	Warm up activity to assess prior knowledge. Teacher clarifies the different terms relating to flux and flux linkage and how an e.m.f. can be induced.

	10 minutes
	Teacher to demonstrate a falling magnet through a plastic tube and copper tube and a levitating ring. Students to attempt simple explanations using Faraday’s and Lenz’s laws.

	5-10 minutes
	Teacher explanation of each demonstration relating to relevant laws. Students to produce a flow chart to explain what is happening step-by-step in each case. Use of applet to help explanations - http://www.micro.magnet.fsu.edu/electromag/java/lenzlaw/

	5 minutes
	Teacher demonstration of step up/step down transformer.

	10 minutes
	Student activity: Card sequencing

Students are given cut-out cards with bulleted steps for how a transformer works.
Students to order bullets/steps into correct sequence.


Consolidation

	Time
	Content

	10 minutes
	Students to explain how an electric toothbrush charges up using electromagnetic induction.


Sample GCE Lesson Plan: H558 Physics
G485: Fields, Particles and Frontiers of Physics 

Fundamental Particles

OCR recognises that the teaching of this qualification will vary greatly from school to school and from teacher to teacher. With that in mind, this lesson plan is offered as a possible approach but will be subject to modifications by the individual teacher.

Lesson length is assumed to be one hour.
Learning Objectives for the lesson

	Objective 1
	Students should be able to recall that protons and neutrons are not fundamental particles

	Objective 2
	Students should be able to use a simple quark model to describe hadrons

	Objective 3
	Students should be able to describe the properties on neutrons and protons in terms of a simple quark model


Recap of previous experience and prior knowledge

Students should already be aware of the solar system model for the atom through 5.3.1. Students should also be aware of the four fundamental forces.

Content

	Time
	Content

	5 minutes
	Warm up activity to assess prior knowledge. Teacher clarifies what is known about protons, neutrons and electrons. Teacher questioning about other particles including quarks.

	10 minutes
	Teacher lead introduction into quarks and leptons. Identify the names of the 6 quarks and leptons and arrange into generations. Discuss properties of the particles including charge and the term anti-particle. Introduce the hadrons and focus on the baryons. Emphasise the quark model for the baryons. Link this into the idea of the strong nuclear force.


	Time
	Content

	5-10 minutes
	Student activity: Students are given a set of cards with the key words for this topic. Cards should include the names of some baryons, quarks and leptons and other key name/terms.
Students should attempt to order and sort the cards based on the information from the teacher discussion [e.g. types of particle, families, generations etc.]

Students to test each other with the cards.

	15 minutes
	Students to research and complete the back of the cards with any details. This can be through use of the internet - http://durpdg.dur.ac.uk/lbl/particleadventure/index.html or through posters - http://www.pp.rhul.ac.uk/hep/hep_handouts.html 

	10 minutes
	Discuss how these particles can be produced through the use of particle accelerators. Students to solve simple decay equations based on charge.


Consolidation

	Time
	Content

	5 minutes
	Quick quiz on the different particles – 10 questions e.g. ‘what quarks make up a proton?’ or ‘what is the charge on a top quark?’.


Other forms of Support

In order to help you implement the new Physics specification effectively, OCR offers a comprehensive package of support. This includes:

OCR Training
Get Ready…introducing the new specifications
A series of FREE half-day training events are being run during Autumn 2007, to give you an overview of the new specifications.

Get Started…towards successful delivery of the new specifications

These full-day events will run from Spring 2008 and will look at the new specifications in more depth, with emphasis on first delivery.

Visit www.ocr.org.uk for more details.

Mill Wharf Training

Additional events are also available through our partner, Mill Wharf Training. It offers a range of courses on innovative teaching practice and whole-school issues - www.mill-wharf-training.co.uk. 

e-Communities
Over 70 e-Communities offer you a fast, dynamic communication channel to make contact with other subject specialists. Our online mailing list covers a wide range of subjects and enables you to share knowledge and views via email.

Visit https://community.ocr.org.uk, choose your community and join the discussion!

Interchange

OCR Interchange has been developed to help you to carry out day to day administration functions online, quickly and easily. The site allows you to register and enter candidates online. In addition, you can gain immediate a free access to candidate information at you convenience. Sign up at https://interchange.ocr.org.uk
Published Resources

OCR offers centres a wealth of quality published support with a fantastic choice of ‘Official Publisher Partner’ and ‘Approved Publication’ resources, all endorsed by OCR for use with OCR specifications.

Publisher partners

OCR works in close collaboration with three Publisher Partners; Hodder, Heinemann and Oxford University Press (OUP) to ensure centres have access to:

· Better published support, available when you need it, tailored to OCR specifications 

· Quality resources produced in consultation with OCR subject teams, which are linked to OCR’s teacher support materials

· More resources for specifications with lower candidate entries

· Materials that are subject to a thorough quality assurance process to achieve endorsement

The publisher partnerships are non-exclusive with the GCE Sciences being the only exception.  Heinemann is the exclusive publisher partner for OCR GCE Sciences.
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Heinemann is producing the following resources for OCR GCE Physics for first teaching in September 2008 [publication – Spring 2008]
Robert Hutchings, Roger Hackett             AS Physics Student Book and              ISBN: 9780435691820

                                                                  Exam Café CD-ROM (2008)

Graham Bone, Colin Gregory,                  AS Physics Exam Café CD-ROM 

David Webb, David Styles                        (included with Student Book) (2008)

Graham Bone Roger Hackett,                  AS Physics Teacher File and                 ISBN: 9780435691851
David Webb                                              CD-ROM (2008)

David Sang                                               Revise AS Physics for OCR (2008)        ISBN: 978043558329
Endorsement

OCR endorses a range of publisher materials to provide quality support for centres delivering its qualifications. You can be confident that materials branded with OCR’s “Official Publishing Partner” or “Approved publication” logos have undergone a thorough quality assurance process to achieve endorsement. All responsibility for the content of the publisher’s materials rests with the publisher.

These endorsements do not mean that the materials are the only suitable resources available or necessary to achieve an OCR qualification. Any resource lists which are produced by OCR shall include a range of appropriate texts.




































= ICT Opportunity 


This icon is used to illustrate when an activity could be taught using ICT facilities.





= Stretch & Challenge Activity 


This icon is added at the end of text when there is an explicit opportunity to offer


Stretch and Challenge.





= Innovative Teaching Idea


This icon is used to highlight exceptionally innovative ideas.
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