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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. G484 The Newtonian World

	Suggested teaching time
	    7 hours
	Topic
	Newton’s laws and momentum                        Newton’s laws of motion and collisions

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

	4.1.1 Newton’s laws of motion
	Define and discuss the importance of momentum (vector quantity)

Discuss momentum as measure of the ‘unstoppabilty’ of a moving object. Define momentum as product of mass and velocity
Students to research and present the three laws to the class with examples 

Discuss each law and relate to forces acting on a moving object. Show experimentally that F = ma for Newton’s second law when mass is constant. Students carry out simple calculations 
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Re-introduce idea that acceleration is rate of change of velocity and develop into F = m(v/(t


	Use of air track and light gates to confirm First Law and Second Law experimentally

Video clip of person climbing into boat to demonstrate Newton’s Third Law

Web links:

      http://www.walter-fendt.de/ph11e/n2law.htm
Support materials and questions:

Newton’s Laws

 http://tinyurl.com/2rbocm
Momentum

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

 http://tinyurl.com/2a3hnb

	Links to AS Physics should be made to linear motion equations


[image: image2.wmf]t

m

v

t

p

F

D

D

=

D

D

=

 for extension work for brighter students

	Impulse and Momentum
	Discussion on the application of F = (p/(t and impulse of a force. Use of\examples including catching cricket ball, car safety, other sporting applications

Students carry out calculations involving these equations
	Multimedia Motion software to show collisions 

Video clips of car crashes/crash test dummies

Use of motion sensor to demonstrate F = (p/(t
Support materials and questions:
 http://tinyurl.com/2sxkhv
Examination questions
	Sport/PE departments may have video analysis material to show applications in sporting context

	
	
	End of Topic Test
	

	4.1.2 Collisions
	Review ideas of change in momentum 

Teacher/Student experiments: Collisions of gliders on a linear air track. Use this to discuss different types of collisions

Discuss different types of collisions – elastic, inelastic and explosive 

Apply to simple one-dimensional collisions through demonstration 

Teacher led calculations based on experimental results

Discuss energy changes taking place in each collision 

Students to tabulate types of collisions and identify whether momentum, energy and kinetic energy are conserved in each case 

Students to carry out further calculations/use of worked examples
	Demonstration of elastic, inelastic and explosive collisions using air track and data logger

Practical work:

http://tinyurl.com/yqooe9
Applet:

http://www.walter-fendt.de/ph11e/collision.htm
Web site on momentum with presentations:

 http://tinyurl.com/35r3q2
Students can carry out experiment to find initial velocity of a dart using gilder and light gates

End of Topic Test
	Idea of vector quantities is important for all collisions. It is useful to get students to sketch situation before and after collision with labelled quantities


	GCE Physics: H558. G484 The Newtonian World

	Suggested teaching time
	35 hours
	Topic
	Circular motion and oscillations                     Circular motion, gravitational fields and simple harmonic motions

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

	[image: image6.png]OCRY

RECOGNISING ACHIEVEMENT



4.2.1 Circular Motion
	Introduce examples of objects travelling at constant speed in circles

Discuss origin of force causing this motion

Demonstrate the whirling bung experiment

Students to identify that in each case, force is perpendicular to velocity. Introduce terms centripetal force and acceleration 

Practical work investigating circular motion with whirling bung

Introduce equations and relate to Newton’s second Law

Apply to fairground rides/’weightlessness’ simulations
	Student experiment to link F, m  and r
Opportunity to use spreadsheet to analyse 
 data and test relationships

Websites to show circular motion and direction of forces

     http://tinyurl.com/37xalp
Questions:

 http://www.bustertests.co.uk/tests/a2/physics/
Support materials and questions:

 http://tinyurl.com/2p2ofu
Practical work:

 http://tinyurl.com/ytkzq4
(reference to  new endorsed book)

End of Topic Test
	Link to projectile motion

Angular and linear velocity can be introduced here and introduce the radian or wait until SHM

Emphasis avoidance of the word ‘centrifugal’ force

	4.2.2. Gravitational Fields
	Define gravitational field strength and use of field lines to map field patterns for the Earth. Introduce Newton’s law of gravitation
F= -GMm/r2
Discuss limitations of this law (e.g.: point masses)

Students estimate the force between each other

Discuss magnitude of this force and compare it with forces between planets or the Sun and the planets (data from Internet/data book) 
	(reference to  new endorsed book)

 http://tinyurl.com/2vwtzz
Support materials and questions:

 http://tinyurl.com/yqu6w3

	(Comparison to be made later with electric fields - can only be done later in module 5)

Stress that gravitational forces are always attractive

	
	Students carry out simple calculations to show force is significant when one mass is large

Further calculations on the planets and the Sun
	
	

	Gravitational Field Strength
	Derive equation for gravitational field strength of a point mass 
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Use g values from databook/Internet to determine the mass of the planets or the Sun

Apply to objects near Earth’s surface and link to acceleration due to free-fall
	
	Discuss the importance of the negative sign in 
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 and the inverse square law nature of the field strength

	Satellites
	Discussion: What provides the centrepetal force for a satellite, planet or binary star? 

Discussion on different types of artificial satellites and their periods. Link to Newton’s Law of Gravitation and Circular Motion

Derive Kepler’s ‘third’ law from first principles. Students to research and test Kelper’s Law

Students carry out calculations on orbital speed and position for satellites
	Internet/textbooks to find orbital radii and periods for planets in the solar system

End of topic test
	

	4.2.3 Simple Harmonic Motion
	Students participate in a circus of oscillation systems and discuss their observations

Define the term ‘isochronous’. Students to identify and list examples of isochronous oscillators

Students to analyse displacement of oscillator with time and plot own graph
Quick test on wave terms (Careful – there are similarities between waves and oscillation; there are however subtle differences between the definitions of key terms)
	Text Book: Physics 2 – Chapter 4

Practical work:

 http://tinyurl.com/yugom5
Mass-spring systems, pendulum, Barton’s 

 pendulum, vibrating blade, use of data logger    etc 

Student experiment using tethered trolley and ticker tape

Applets:

 http://www.walter-fendt.de/ph11e/pendulum.htm
      http://www.walter-  fendt.de/ph11e/springpendulum.htm
Support materials and questions:

 http://tinyurl.com/2byhpa
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Analysing SHM
	Students to identify sinusoidal variation of displacement and time 

Develop equation for displacement and introduce ( = 2(/T
Use graph to plot velocity-time and acceleration-time for oscillator
Develop equations for velocity and acceleration. Identify when maximum displacement, velocity and acceleration occurs 

Define conditions for SHM using a ( -x
	Can use motion sensor to plot displacement-time, velocity-time and acceleration-time graphs. The graphs can be used to discuss connections between the graphs in terms of gradient

Web Links:

http://tinyurl.com/2vpjrq
Questions:

http://www.bustertests.co.uk/tests/a2/physics/

	Students can develop equations by differentiation

	SHM and Circular Motion
	Link SHM to circular motion

Use of ( in SHM and circular motion
	Use of time trace produced earlier to show link to circular motion

Website applet to show link between SHM and circular motion:

 http://tinyurl.com/2f9l9a
 http://tinyurl.com/27dpkv
	

	Energy and SHM
	Discuss energy in an oscillating system such as spring-mass system and pendulum

Plot graph to show interchange between potential and kinetic energy 
	Simple pendulum
	

	Resonance
	Demonstration: Spring-mass system driven by a mechanical oscillator. Students can plot amplitude-forcing frequency graph  

Discuss term ‘resonance’ through practical applications. Students list examples of useful and non-useful forms

Introduce terms free and forced oscillators

Demonstrations of resonance
	Idea opportunity here for Barton’s pendulum

Video of Tacoma Narrows bridge (via youtube - http://tinyurl.com/28xrk9)

Millennium Bridge, London (Available through BBC website – http://tinyurl.com/u1k1 and also at
 http://www.arup.com/MillenniumBridge/
Salford University material: http://tinyurl.com/o98bm
	

	Damping
	Practical work to investigate resonance and damping

Students to plot graphically how amplitude of forced oscillator changes with frequency – best to do this under resonance

Discuss uses of resonance and damping
	Mass-spring system suspended in plastic measuring cylinder with and without water

Applet:

     http://www.walter-fendt.de/ph11e/resonance.htm
End of topic test
	


	GCE Physics: H558. G484 The Newtonian World

	Suggested teaching time
	20 hours
	Topic
	Thermal Physics                   Solid, liquid and gas, temperature and thermal properties of materials

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

	4.3.1 Solid, liquid and gas
	Introduce idea of diffusion through perfume in classroom. Discuss how the ‘smell’ distributes around the room. Develop ideas into simple description of kinetic models for the three states of matter. Outline Brownian Motion through practical work. Discuss how Newtonian laws are used to show how a gas exerts pressure
	Demonstrate using cheap perfume

Brownian Motion web link: http://schools.matter.org.uk/a-level.html
Practical work:

Smoke cell or SEP micro spheres kit to show Brownian motion

 http://tinyurl.com/yqscq5
Support materials and questions:

 http://tinyurl.com/28k9rw
Text Book: Physics 2 – Chapter 10
	Health and Safety emphasis on any practical work involving gas laws. See CLEAPSS regulations
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Changing State
	Introduce concept of internal energy through change of state experiments 

Plot graphs temperature-time graphs for changing state of a substance such as water 

Students to identify changes taking place from graph and apply the terms melting, boiling and evaporation
	Use of data logger to record temperature 
 of water from ice through to steam phase

Practical work:

 http://tinyurl.com/293nfe

	Different substances can be used as alternatives to water

	4.3.2 Temperature (Thermal properties of materials)
	Introduce idea of specific heat capacity

Use of equation in simple examples of heat transfer and temperature change

Students to determine specific heat capacity of a solid or liquid experimentally. The experiment values are compared with accepted values fro a databook/internet. Discuss reasons for any discrepancies

Further examination questions

Discuss the term latent heat and relate to previous work on changing states 

Thermal equilibrium discussion and demonstration
	Specific heat capacity experiment using electrical heating of metal blocks or water

Support materials and questions:

 http://tinyurl.com/2ebvzm
Use of data logger to record temperature change of gas during rapid compression
	Students need to take care when using electrical heaters and also in using mercury thermometers
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Ideal Gases
	Students to predict relationship between pressure and volume for a gas 

Develop into Boyle’s Law through practical work

Discuss Charles’s Law and Pressure Law and introduce ideal gas equation pV = nRT 

Extrapolate graphs to introduce idea of absolute scale of temperature 

Introduce idea of the mole and the Avogadro’s constant. Students carry out simple calculations using the three gas laws 
	Text Book: Physics 2 – Chapter 11

Practical work
Boyles Law apparatus 

Charles’s Law experiment - data logger

 http://tinyurl.com/296eob
Web site on Gas laws and presentation:

 http://tinyurl.com/35r3q2
http://www.walter-fendt.de/ph11e/gaslaw.htm
 http://tinyurl.com/3bdn4c
	Health and safety issues must be fully risk assessed before undertaking and practical work involving the gas laws

	Ideal Gas Equation
	Further work with ideal gas equation

List assumptions applied to kinetic theory

Develop kinetic theory of gases to produce expression for mean translational kinetic energy of an ideal gas atom
	Web site:

 http://tinyurl.com/35r3q2
 http://www.chemicool.com/idealgas.html
End of topic test
	The Boltzmann constant k was not in the ‘old’ specification


Useful general web sites: 

· http://www.practicalphysics.org/
· http://www.antonine-education.co.uk/
· http://www.iop.org/activity/education/Teaching_Resources/Teaching%20Advanced%20Physics/page_8325.html
Sample GCE Lesson Plan: H558 Physics
G484: The Newtonian World 

Specific Heat Capacity

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 and apply the concept of specific heat capacity

	Objective 2
	Students should be able to describe a simple experiment to determine specific heat capacity through electrical heating

	Objective 3
	Students should be able to apply the equation E = mc(( to simple examples


Recap of previous experience and prior knowledge

Students will need to be able to recall/use equations relating to electrical heating. They should also recall that that an increase in internal energy leads to a rise in temperature
Content

	Time
	Content

	5 minutes
	Warm up activity to assess prior knowledge. Teacher to discuss how objects are heated and cooled. Examples of cooling will include the use of water as a coolant in car engines and whether outdoor swimming pools can be effectively heated by the Sun

	10 minutes
	Introduce the concept of specific heat capacity. Relate to earlier examples and introduce equation, explaining the quantities and units. Outline measurements required to measure specific heat capacity experimentally

	15 minutes
	Student activity: Students to determine the specific heat capacity of a metal block through electrical heating. Students will need to record the initial temperature, final temperature, time, current, voltage and mass of material
Students can investigate different blocks or alternatively use water

	20 minutes
	Discuss results and from these results determine value for the specific heat capacity for the given material. Students should research actual value from internet/data book and identify possible experimental errors and uncertainties with their own investigation. Discuss possible improvements to investigation to obtain a more accurate value for their material

	10 minutes
	Students to complete simple calculations involving specific heat capacity


Consolidation
	Time
	Content

	10 minutes
	Teacher led discussion and calculations based on how the ‘Fulacht Fiadh’ was used to heat deer in the bronze age


Sample GCE Lesson Plan: H558 Physics

G484: The Newtonian World 

Describing Simple Harmonic Motion
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 to be able to define conditions for simple harmonic motion

	Objective 2
	Students to be describe graphically  the changes in displacement, velocity and acceleration during simple harmonic motion

	Objective 3
	Students to be able to identify equations describing the sinusoidal variation of displacement, velocity and acceleration


Recap of previous experience and prior knowledge

Set a quick test. Students to write down definitions for the terms: displacement, velocity, acceleration, amplitude, period, frequency and angular velocity.
Content

	Time
	Content

	5 minutes
	Warm up activity to assess prior knowledge. Teacher clarifies the above terms and emphasises key equations relating to these quantities

	15 minutes
	Students to investigate the motion of a ‘tethered trolley’ for half an oscillation using a ticker tape timer. Students need to:

· Investigate how spring constant and mass affect the period of the oscillator

· Set the oscillator to have a period of at least 2 seconds

· Obtain a single time trace each for the oscillator

· Identify the start, finish and rest position of the oscillator on the tape

	5-10 minutes
	Teacher to discuss time trace and how to record the displacement of the oscillator with time. Teacher to emphasise displacement as the distance moved from the rest position

	15 minutes
	Students to work individually to produce a table of results for the displacement of the oscillator with time. Students to produce a displacement-time graph for the half oscillation and discuss the shape obtained

	10 minutes
	Look in more detail at graph. Students need to identify that the displacement of the displaced oscillator varies such that x = A cos (. Teacher led discussion on how ( can be related to angular velocity and the use of radians. This should lead to the equation x = A cos (2(ft). Students to consider why the equation is sometimes written in the form x = A sin (2(ft)


Consolidation

	Time
	Content

	10 minutes
	Students to review results and graph and make suggestions/sketch graphs for possible shapes for velocity-time and acceleration-time graphs. Sketches can be produced on mini-whiteboards. Conclude with the idea of a ( -x as a condition for simple harmonic motion


Sample GCE Lesson Plan: H558 Physics

G484: The Newtonian World 

Damped oscillations
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 to identify examples of forced oscillations and resonance and identify when resonance is useful and when it should be avoided

	Objective 2
	Students to be able to describe the effects of damping on an oscillating system

	Objective 3
	Students to be able to sketch graphically the variation of amplitude with frequency for a forced oscillator


Recap of previous experience and prior knowledge

· Quick check - students to list examples of oscillators observed so far.
Content

	Time
	Content

	5 minutes
	Warm up activity to assess prior knowledge. Teacher to introduce terms free and forced vibrations

	10 minutes
	Teacher led discussion on the terms free and forced vibrations. Use of web site: http://www.acoustics.salford.ac.uk/feschools/waves/shm3.htm to show example using swing. Teacher to discuss example when resonance occurs, when natural frequency is the same as the forced frequency

	5-10 minutes
	Teacher to show further examples of resonance. Typical examples include: Wine glass shattered by sound from the same web site, Tacoma Narrows video (from www.youtube.com), car suspension and motion sickness

	15 minutes
	Students to carry out investigation of how the amplitude of a mass on a spring varies with driver frequency. The mass-spring system should be suspended in a plastic measuring cylinder and connected to a vibration generator. Students to plot graph of their results and identify the fundamental frequency of the oscillator



	10 minutes
	Students to repeat investigation, but introduce damping into the system by filling the measuring cylinder with water. [Safety warning: spraying water near power source] Students to plot new graph


Consolidation

	Time
	Content

	10 minutes
	Students to review similarities and differences between the two curves. Students to list further examples of resonance and identify whether the resonance is useful or best avoided. Teacher could give list if necessary


Sample GCE Lesson Plan: H558 Physics

G484: The Newtonian World 

Kepler’s Third Law

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 to be able to derive T2 = (4(2/GM)r3 from first principles

	Objective 2
	Students are able to apply the above equation to planets and satellites

	Objective 3
	Students are apply Kepler’s third law to solve problems


Recap of previous experience and prior knowledge

Students to list key equations for gravitational force and centripetal force and identify the quantities in each equation
Content

	Time
	Content

	5 minutes
	Warm up activity to assess prior knowledge. Teacher clarifies the quantities relating to each equation. Discussion to link gravitational force and centripetal force for planets and satellites

	10 minutes
	In pairs, students are set a 10-minute challenge. Students are to search internet and find the distances and periods for the planets in the solar system. These results should be tabulated within a spreadsheet

	10 minutes
	Students use spreadsheet to find relationship between r and T. They may need reminding that how to use logarithms to test for a power relationship or an exponential relationship

	15 minutes
	Teacher led derivation of T2 = (4(2/GM)r3. Students should be able to check that their spreadsheet results confirm this relationship that T2 ( r3. Identify this equation as Kelper’s third law

	10 minutes
	Students to use equation to determine mass of the Earth, when given the distance to the moon


Consolidation

	Time
	Content

	5 minutes
	Discuss applications of Kelper’s Law and link to geostationary satellites. Students to extend discussion through further research into the history and use of geostationary satellites


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.
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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