	SCHOOL OF   MATHS AND SCIENCE – SCHEME OF WORK

	COURSE:  A2 Physics Unit G484: The Newtonian World; Unit G485: Fields, Particles & Frontiers of Physics; Unit G486: Practical Skills in Physics 2

	WEEK No
	TOPIC
	LEARNING OBJECTIVES

(Candidates should be able to:)
	LEARNING ACTIVITY
RESOURCES
	ASSESSMENT
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	06/09/2010

13/09/2010

	College Induction
4.1.1 Newton’s laws of motion
4.1.2 Collisions
(
(
	Physics Induction & AS Review
(b) define linear momentum as the product of mass and velocity and appreciate the vector nature of momentum;

(a) state the principle of conservation of momentum;

(b) apply the principle of conservation of momentum to solve problems when bodies interact in one dimension;

(c) define a perfectly elastic collision and an inelastic collision;

(d) explain that whilst the momentum of a system is always conserved in the interaction between bodies, some change in kinetic energy usually occurs.
	Teacher explanations: Course expectations and structure of A2. Content of Chapter 1.

Class discussions: Momentum, Newton’s Laws, resultant forces. Car safety features. Fly wheels to conserve momentum.
Class Practical work: Elastic, inelestic  & explosive collisions. Experiment to find the initial velocity of a dart.
Calculations: Classwork & homework assignments.

ILT: Interactive animations of linear air track. Plato animation of crash test dummies. Rocket launches.
· Chapter 1 Momentum Notes & Questions.

· Linear air track apparatus, photodiode,dart.
· Power point presentation: Momentum.
· Advanced Physics CD ROM – Momentum & Energy – Forces & momentum.
· Plato animation of crash test dummies.
· Walter Fendt: Newton’s Cradle & Collisions. Virtual Lab. animations
	Chapter 1 - classwork assignments. (self & peer assessment).

Chapter 1 Questions – homework.

Verify conservation of momentum & finding  initial velocity of a dart. practical write up - classwork

Differentiation with Chapter 1 Level 1-3 Questions.
Past Exam Paper Questions
AoN: Scales, proportions, calculations, formulae, graphs.

PS: Identifying and finding solutions to problems. 

C: Class discussions.

WwO: Practical pair or group work.

	20/09/2010

	4.1.1 Newton’s laws of motion
(
	(a) state and use each of Newton's three laws of motion;

(c) define net force on a body as equal to rate of change of its momentum;

(d) select and apply the equation:

F = Δp
     Δt

to solve problems;

(e) explain that F = ma is a special case of Newton’s second law when mass m remains constant;

(f) define impulse of a force;

(g) recall that the area under a force against time graph is equal to impulse;

(h) recall and use the equation:

impulse = change in momentum.


	Teacher explanations: Content of Chapter 2.

Class discussions: Newton’s Laws, resultant force & terminal velocity. Students research and present the III laws to the class with examples. Parachutes to lower terminal velocity & bending knees on impact.
Class Practical work: Verify Newton’s 2nd Law & Paper cakes cases experiment to determine g.
Calculations: Classwork & homework assignments.

ILT: Interactive animations of linear air track, step off boat.
· Chapter 2 Newton’s Laws Notes & Questions.

· Linear air track apparatus, photodiode, masses, pulleys, Paper cake cases, metre rules, stop watches.
· Power point presentation: Newton’s Laws.

· Advanced Physics CD ROM – Momentum & Energy – Forces & momentum.

· Walter Fendt: Verifying Newton’s 2nd Law. Virtual Lab. Animations.

	Chapter 2 - classwork assignments. (self & peer assessment).

Chapter 2 Questions – homework.

Verify Newton’s 2nd Law practical & Paper cakes cases experiment to determine g write up - classwork

Presentation of Newton’s III Laws with examples
Past Exam Paper Questions
Topic Test: Momentum & Newton’s Laws

AoN: Calculations, formulae, graph.

PS: Identifying and finding solutions to problems. 

C: Class discussions & presentation of III Laws.
WwO: Practical pair and group work.

	27/09/2010

	4.2.1 Circular motion
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(
	(a) define the radian;

(b) convert angles from degrees into radians and vice versa;

(c) explain that a force perpendicular to the velocity of an object will make the object describe a circular path;

(d) explain what is meant by centripetal acceleration and centripetal force;

(e) select and apply the equations for speed: 

v = 2πr
     T

and centripetal acceleration: 

a = v2
    r

(f) select and apply the equation for centripetal force: 

F = ma = mv2
              r


	Teacher explanations: Content of Chapter 3.

Class discussions: Circular motion in a horizontal and vertical circle. Conical pendulum. All with examples. Pilot training in a large centrifuge. Local hospitals using centrifuges. Ride designs in Oakwood Park – circular motion.
Class Practical work: Whirling Bung experiment.
Calculations: Classwork & homework assignments.

ILT: Interactive animations of circular motion & conical pendulum. 
· Chapter 3 Motion in a Circle Notes & Questions.

· Rubber bung & Newton Meters
· Power point presentation: Motion in a circle.

· Advanced Physics CD ROM – Waves & Oscillations  – Circular Motion.
· Walter Fendt: Carousel. Virtual Lab. animations
· Past Exam Paper Questions.
	Chapter 3 - classwork assignments. (self & peer assessment).

Chapter 3 Questions – homework.

Verify F is proportional to v2. Practical observation.
Differentiation with Chapter 3 Level 1-3 Questions.

Online test http://www.bustertests.co.uk/tests/a2/physics/
Past Exam Paper Questions
AoN: Scales, proportions, calculations, formulae, graphs.

PS: Identifying and finding solutions to problems. 

C: Class discussions .

WwO: Practical pair work.


	04/10/2010

	4.2.2 Gravitational fields
[image: image2.png]



(
(
	(a) describe how a mass creates a gravitational field in the space around it;

(b) define gravitational field strength as force per unit mass;

(c) use gravitational field lines to represent a gravitational field;

(d) state Newton’s law of gravitation;

(e) select and use the equation: F = - GMm
                                                r2
for the force between two point or spherical objects;

(f) select and apply the equation: g= - GM
                                                               r2
for the gravitational field strength of a point mass;

(g) select and use the equation: g= - GM
                                                               r2
to determine the mass of the Earth or similar object;

(h) explain that close to the Earth’s surface the gravitational field strength is uniform and approximately equal to the acceleration of free fall;

	Teacher explanations: Content of Chapter 4.

Class discussions: General discussion on fields, Newton’s cannon ball thought experiment.
Class Practical work: Oscillating paper clips in a compound pendulum.
Calculations: Classwork & homework assignments.

ILT: Interactive animations of Netwon’s cannon ball thought experiment. 
· Chapter 4 Gravitational Fields Notes & Questions.

· Power point presentation: Gravitational Fields.
· Paper clips, clamp stands, stop watches.
· Advanced Physics CD ROM – Gravitational Fields.
· Labmouse 5 Newton’s cannon ball thought experiment. Virtual Lab. animations
· Past Exam Paper Questions.
	Chapter 4 - classwork assignments. (self & peer assessment).

Chapter 4 Questions – homework.

Determination of g using oscillating paper clips in a compound pendulum practical write up – classwork.
Differentiation with Chapter 4 Level 1-3 Questions.

Past Exam Paper Questions
AoN: Scales, proportions, calculations, formulae, graphs.

PS: Identifying and finding solutions to problems. 

C: Class discussions .

WwO: Practical pair work.

	11/10/2010

	4.2.2 Gravitational fields 
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(
(
	(i) analyse circular orbits in an inverse square law field by relating the gravitational force to the centripetal acceleration it causes;

(j) define and use the period of an object describing a circle;

(k) derive the equation:

T2 = (4π2)r3
   (GM)

from first principles;

(i) select and apply the equation:

T2 = (4π2)r3
   (GM)

for planets and satellites (natural and artificial);

(m) select and apply Kepler’s third law T2 ∝r3 to solve problems;

(n) define geostationary orbit of a satellite and state the uses of such satellites.
	Teacher explanations: Content of Chapter 4.

Class discussions: Derivation of Kepler’s III Laws. General discussion types and uses of satellites, including use of satellite navigation systems.
Class Presentation; Students to work in groups to research history of satellites and find out information on current numbers and uses of satellites in space.
Calculations: Classwork & homework assignments.

ILT: Interactive animations of Positioning satellites in space.
· Chapter 4 Gravitational Fields Notes & Questions.

· Power point presentation: Gravitational Fields.

· Advanced Physics CD ROM – Gravitational Fields.
· Labmouse 5 Positioning satellites in space & Kepler’s III Laws. Virtual Lab. Animations.
· Past Exam Paper Questions.
	Chapter 4 - classwork assignments. (self & peer assessment).

Chapter 4 Questions – homework.

Determination of g using paper cake  cases practical write up - classwork

Presentation of history and current use of satellites.

Differentiation with Chapter 4 Level 1-3 Questions.

Past Exam Paper Questions
AoN: Scales, proportions, calculations, formulae, graphs.

PS: Identifying and finding solutions to problems. 

C: Class discussions and presentation.

WwO: Pair work.

	18/10/2010

	4.2.3 Simple harmonic oscillations
	 (a) describe simple examples of free oscillations;

(b) define and use the terms displacement, amplitude, period, frequency, angular frequency and phase difference;

(c) select and use the equation:

period = 1/frequency;

(d) define simple harmonic motion;

(e) select and apply the equation:

a = – (2πf)2 x

as the defining equation of simple harmonic motion;

(f) select and use x = Acos(2πft) or x = Asin(2πft) as solutions to the equation: 

a = – (2πf)2 x

(g) select and apply the equation: vmax = (2πf)A for the maximum speed of a simple harmonic oscillator;
	Teacher explanations: Content of Chapter 5.

Class discussions & demonstrations: General discussion on isochronous oscillations and SHM.
Class Practical work: Oscillating mass-spring system. (Preparation for practical tasks)
Calculations: Classwork & homework assignments.

ILT: Interactive animations of oscillating pendulum & mass-spring system.
· Chapter 5 SHM, Resonance Notes & Questions.

· 100g Masses & carriers, springs, clamp stands, stop watches, G clamps. Pendula, ball bearing on a curve, clamped rule and string, oscilloscope and sine wave generator.
· Power point presentation: Examples of SHM
· Advanced Physics CD ROM – Waves & Oscillations - SHM.
· Walter Fendt – oscillating pendulum & mass-spring.
· Virtual Lab. animations
· Past Exam Paper Questions.
· 
	Chapter 5 - classwork assignments. (self & peer assessment).

Chapter 5 Questions – homework.
Oscillating mass-spring system practical write up - classwork

Differentiation with Chapter 5 Level 1-3 Questions.

Past Exam Paper Questions
Topic Test: Circular Motion & Gravitational Fields
AoN: Scales, proportions, calculations, formulae, graphs.

PS: Identifying and finding solutions to problems. 

C: Class discussions .



	25/10/2010

	Half Term
	
	
	

	01/11/2010

	4.2.3 Simple harmonic oscillations 
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(
(
	(h) explain that the period of an object with simple harmonic motion is independent of its amplitude;

(i) describe, with graphical illustrations, the changes in displacement, velocity and acceleration during simple harmonic motion;

(j) describe and explain the interchange between kinetic and potential energy during simple harmonic motion;

(k) describe the effects of damping on an oscillatory system;

(l) describe practical examples of forced oscillations and resonance;

(m) describe graphically how the amplitude of a forced oscillation changes with frequency near to the natural frequency of the system;

(n) describe examples where resonance is useful and other examples where resonance should be avoided.
	Teacher explanations: Content of Chapter 5.

Class discussions & demonstrations: General discussion on damping & resonance. Local bridge, Millennium bridge, Tacoma Narrows bridge resonance, MRI & buildings to withstand earthquakes.
Class Practical work: Oscillating cotton reels & loaded hacksaw experiments.
Calculations: Classwork & homework assignments.

ILT: Interactive animations of millennium bridge, damping & resonance. Online assessment.
You tube videos: Shattering Glass & Tacoma Narrows Bridge.
· Chapter 5 SHM, Resonance Notes & Questions.
· ‘Oscillating cotton reels’ &’ loaded hacksaw’ experimental kits. Barton’s pendula, mechanical vibration with vibrator and springs, damped springs with card, tethered trolley, tuning forks & water in pipes. 
· Power point presentation: Examples of damping & resonance.
· http://www.arup.com/MillenniumBridge/
· Advanced Physics CD ROM – Waves & Oscillations - resonance
· Walter Fendt – Forced oscillations. Virtual Lab. Animations.
· You tube videos on Shattering Glass & Tacoma Narrows Bridge.

· Past Exam Paper Questions.

	Chapter 5 - classwork assignments. (self & peer assessment).

Chapter 5 Questions – homework.
Oscillating cotton reels & loaded hacksaw practical write ups - classwork

Differentiation with Chapter 5 Level 1-3 Questions.

Online test http://www.bustertests.co.uk/tests/a2/physics/
Past Exam Paper Questions
Topic Test: SHM , Resonance & Damping
AoN: Scales, proportions, calculations, formulae, graphs.

PS: Identifying and finding solutions to problems. 

C: Class discussions .

WwO: Pair work

	08/11/2010

	Unit G486: Practical Skills In Physics 2

	Practical Tasks Including a Qualitative and Evaluative task
	Official examination practical tasks
	Practical Tasks


	15/11/2010

	4.3.1 Solid, liquid and gas

	(a) describe solids, liquids and gases in terms of the spacing, ordering and motion of atoms or molecules;

(b) describe a simple kinetic model for solids, liquids and gases;

(c) describe an experiment that demonstrates Brownian motion and discuss the evidence for the movement of molecules provided by such an experiment;

(d) define the term pressure and use the kinetic model to explain the pressure exerted by gases;

(e) define internal energy as the sum of the random distribution of kinetic and potential energies associated with the molecules of a system;

(f) explain that the rise in temperature of a body leads to an increase in its internal energy;

(g) explain that a change of state for a substance leads to changes in its internal energy but not its temperature;

(h) describe using a simple kinetic model for matter the terms melting, boiling and evaporation.
	Teacher explanations: Content of Chapter 6.

Class discussions & demonstrations: Mind maps based on knowledge of solids, liquids & gases. Class discussion on changing state with associated graphs. Perfume diffusion.
Class Practical work: Plotting cooling curves, Specific Heat Capacity by an immersion method. 
Calculations: Classwork & homework assignments.

ILT: Interactive animations of Brownian motion.

You tube videos: Brownian motion.

· Chapter 6 Thermal Properties Notes & Questions.

· Brownian Motion apparatus. Specific Heat Capacity experiment by an immersion method.
· Power point presentation: Thermal Properties.
· Advanced Physics CD ROM – Momentum & Energy – Specific Heat Capacity. Virtual Lab. Animations.
· Past Exam Paper Questions.
	Chapter 6 - classwork assignments. (self & peer assessment).

Chapter 6 Questions – homework.
Plotting cooling curves & Specific Heat Capacity by an immersion method practical write up - classwork

Differentiation with Chapter 6 Level 1-3 Questions.

Past Exam Paper Questions
AoN: Scales, proportions, calculations, formulae, graphs.

PS: Identifying and finding solutions to problems. 

C: Class discussions .

WwO: Pair work.

	22/11/2010

	4.3.2 Temperature
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(
(
4.3.3 Thermal properties of materials


	(a) explain that thermal energy is transferred from a region of higher to lower temperature;

(b) explain that regions of equal temperature are in thermal equilibrium;

(c) describe how there is an absolute scale of temperature that does not depend on the property of any particular substance (ie  the thermodynamic scale and the concept of absolute zero);

(d) convert temperatures measured in kelvin to degrees Celsius (or vice versa):

T (K)= θ (°C) + 273.15;

(e) state that absolute zero is the temperature at which a substance has minimum internal energy.
(a) define and apply the concept of specific heat capacity;

(b) select and apply the equation: E = mcΔθ;

(c) describe an electrical experiment to determine the specific heat capacity of a solid or a liquid;

(d) describe what is meant by the terms latent heat of fusion and latent heat of vaporisation.
	Teacher explanations: Content of Chapter 6. Internal energy discussed with cooling curves.
Class discussions & demonstrations: Water as a coolant in car radiators & nuclear power stations. Datalogging with Specific Heat Capacity experiment.
Class Practical work: Spectific Heat Capacity by an electrical method. 
Calculations: Classwork & homework assignments.

· Chapter 6 Thermal Properties Notes & Questions.

·  Specific Heat Capacity experiments & datalogger.
· Power point presentation: Specific Heat Capacity & Latent Heat.
· Advanced Physics CD ROM – Momentum & Energy – Specific Heat Capacity. Virtual Lab. Animations.
· Past Exam Paper Questions.
	Chapter 6 - classwork assignments. (self & peer assessment).

Chapter 6 Questions – homework.
Specific Heat Capacity by an electrical method practical write up - classwork

Differentiation with Chapter 6 Level 1-3 Questions.

Past Exam Paper Questions
AoN: Scales, proportions, calculations, formulae, graphs.

PS: Identifying and finding solutions to problems. 

C: Class discussions .

WwO: Pair work.

	29/11/2010

	Unit G486: Practical Skills In Physics 2


	Practical Tasks. Including a Quantitative task
	Class Practical work: Specific Heat Capacity by an immersion method. 

Official examination practical tasks
	Practical Tasks – Mock & Actual

Specific Heat Capacity by an immersion method practical write up - classwork

Past Exam Paper Questions
AoN: Scales, proportions, calculations, formula.
PS: Identifying and finding solutions to problems. 

C: Class discussions .

WwO: Pair work.



	06/12/2010

	4.3.4 Ideal gases

	(a) state Boyle’s law;

(b) select and apply: 

pV = constant

                              T

(c) state the basic assumptions of the kinetic theory of gases;

(d) state that one mole of any substance contains 6.02 x 1023 particles and that 6.02 x 1023 mol-1  is the Avogadro constant NA;

(e) select and solve problems using the ideal gas equation expressed as:

pV = NkT and pV = nRT,

where N is the number of atoms and n is the number of moles;

(f) explain that the mean translational kinetic energy of an atom of an ideal gas is directly proportional to the temperature of the gas in kelvin;

(g) select and apply the equation: E = 3/2kT for the mean translational kinetic energy of atoms.
	Teacher explanations: Content of Chapter 7.

Class discussion & demonstrations: . Heating homes with ‘ground heat’. CFC’s not used for refrigeration. Decompression chambers. Demo Boyles Law apparatus.
Calculations: Classwork & homework assignments.

ILT: Interactive online calculations using the idea gas equation. Interactive animation on Gas Laws. 

· Chapter 7 Ideal Gases Notes & Questions.

· Boyles Law apparatus.
· Power point presentation: Gas Laws.
· Advanced Physics CD ROM – Momentum & Energy – Gas Equations & Molecular Kinetic Theory

· http://www.chemicool.com/idealgas.html. Online calculations

· Walter Fendt – Gas Laws. Virtual Lab. Animations.
· Past Exam Paper Questions.
	Chapter 7 - classwork assignments. (self & peer assessment).

Chapter 7 Questions – homework.
Differentiation with Chapter 7 Level 1-3 Questions.

online calculations

http://www.chemicool.com/idealgas.html

Past Exam Paper Questions
Topic Test: Thermal Properties & Ideal Gases
AoN: Scales, proportions, calculations, formulae, graphs.

PS: Identifying and finding solutions to problems. 

C: Class discussions .

WwO: Pair work.

	13/12/2010


	5.2.1 Capacitors
(

	(a) define capacitance and the farad;

(b) select and use the equation: Q = VC;

(c) state and use the equation for the total capacitance of two or more capacitors in series;

(d) state and use the equation for the total capacitance of two or more capacitors in parallel;

(e) solve circuit problems with capacitors involving series and parallel circuits;

(f) explain that the area under a potential difference against charge graph is equal to energy stored by a capacitor;

(g) for a charged capacitor select and use the equations: W =1/2QV and W = 1/2CV2
(h) sketch graphs that show the variation with time of potential difference, charge and current for a capacitor discharging through a resistor;

(i) define the time constant of a circuit;

(j) select and use: time constant = CR;
lasers used in nuclear fusion and as back-up power supplies for computers (HSW 6a).
	Teacher explanations: Content of Chapter 4.

Class discussion & demonstrations: Uses of capacitors & safety demonstration using an electrolytic capacitor.

Class Practical work: Plotting exponential decay graph of a capacitor. 
Calculations: Classwork & homework assignments.

ILT: Interactive animations using crocodile clips showing capacitor exponential charging & discharging.

· Chapter 4 Capacitor Notes & Questions.

· Electrolytic capacitors, power packs, voltmeters & stop clocks.
· Power point presentation: Capacitors.
· Advanced Physics CD ROM – Electricity - Capacitors
· Walter Fendt – Capacitors animation. Virtual Lab. Animations.
· Past Exam Paper Questions.
· Web sites: 

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

http://tinyurl.com/yre7b6

	Chapter 4 - classwork assignments. (self assessment).

Chapter 4 Questions – homework.
Plotting exponential decay graph of a capacitor. Calculating Half Life from the graph.
Differentiation with Chapter 4 Level 1-3 Questions.

Past Exam Paper Questions
AoN: Scales, proportions, calculations, formulae, graphs.

PS: Identifying and finding solutions to problems. 

C: Class discussions .

WwO: Pair work.

	20/12/2010


	Christmas Holidays
	
	
	


	03/01/2011

	The Newtonian World 

	Revision& Mock Exam


	Past exam papers

Students produce revision mind maps/ summary sheets/ posters/ power points.


	Mock Exam: Unit G484 The Newtonian World


	10/01/2011
	The Newtonian World 


	Revision & External Module Examination
	Past exam papers, Tarsia activity
	self & peer assessment
External Module Examination

	17/01/2011

	5.2.1 Capacitors

	Recap on Capacitors 

(k) analyse the discharge of capacitor using equations of the form: x = xoe –t/RC
(l) explain exponential decays as having a constant-ratio property;

(m) describe the uses of capacitors for the storage of energy in applications such as flash photography,

	Teacher explanations: Content of Chapter 4.

Calculations: Classwork & homework assignments.

ILT: Interactive animations using crocodile clips showing capacitor exponential charging & discharging.

· Chapter 4 Capacitor Notes & Questions.

· Power point presentation: Capacitors.
· Advanced Physics CD ROM – Electricity - Capacitors

· Walter Fendt – Capacitors animation. Virtual Lab. Animations.
· Past Exam Paper Questions.
	Chapter 4 - classwork assignments. (self assessment).

Chapter 4 Questions – homework.
Differentiation with Chapter 4 Level 1-3 Questions.

Past Exam Paper Questions
AoN: Scales, proportions, calculations, formulae, graphs.

PS: Identifying and finding solutions to problems. 

C: Class discussions .



	24/01/2011
	5.1.1 Electric fields
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(

	(a) state that electric fields are created by electric charges;

(b) define electric field strength as force per unit positive charge;

(c) describe how electric field lines represent an electric field;

(d) select and use Coulomb’s law in the form:

F =  Qq

          4πεor2;

(e) select and apply E =  Q

                                     4πεor2
for the electric field strength of a point charge;

(f) select and use E = V/d for the magnitude of the uniform electric field strength between charged parallel plates;

(g) explain the effect of a uniform electric field on the motion of charged particles;

(h) describe the similarities and differences between the gravitational fields of point masses and the electric fields of point charges.

	Teacher explanations: Content of Chapter 1.

Class discussion & demonstrations: Discussion on Faraday Cages & Lightening. Van der Graff Generators, caster oil & grass seed demonstrations.

Class Practical work: Gold leaf electroscope and insulating rods. 
Calculations: Classwork & homework assignments.

· Chapter 1 Electric Fields Notes & Questions.
· Gold leaf electroscope, insulating rods, Van der Graff generator, castor oil, grass seed, voltage supply.
· Power point presentation: Electric Fields
· Advanced Physics CD ROM – Electric Fields. Virtual Lab. 
· Past Exam Paper Questions.
· Web Links:

http://tinyurl.com/2wt2ej 
http://www.physicslab.co.uk/Efield.htm
http://tinyurl.com/dsrzh
http://tinyurl.com/3ah26s 
	Chapter 1 - classwork assignments. (self assessment).

Chapter 1 Questions – homework.
Differentiation with Chapter 1 Level 1-3 Questions.

Past Exam Paper Questions
AoN: Scales, proportions, calculations, formulae, graphs.

PS: Identifying and finding solutions to problems. 

C: Class discussions .

WwO: Pair work.

Topic test: Capacitors & E fields



	31/01/2011
	5.1.2 Magnetic fields

(

	(a) describe the magnetic field patterns of a long straight current-carrying conductor and a long solenoid;

(b) state and use Fleming’s left-hand rule to determine the force on current conductor placed at right angles to a magnetic field;

(c) select and use the equations:

F = BIL and F = BILsinθ;

(d) define magnetic flux density and the tesla;

(e) select and use the equation: F = BQv 

for the force on a charged particle travelling at right angles to a uniform magnetic field; 

(f) analyse the circular orbits of charged particles moving in a plane perpendicular to a uniform magnetic field by relating the magnetic force to the centripetal acceleration it causes;

(g) analyse the motion of charged particles in both electric and magnetic fields;

(h) explain the use of deflection of charged particles in the magnetic and electric fields of a mass spectrometer (HSW 6a).
	Teacher explanations: Content of Chapter 2.

Class discussion & demonstrations: Discussion on earth’s magnetic field & solar wind. Shapes of magnetic fields & Current Balance demonstrations.

Class Practical work: Bar magnets, iron fillings, plotting compases.
Calculations: Classwork & homework assignments.
Review: Mass Spectrometer poster activity.

ILT: interactive animations showing shapes of fields, motors & forces on conductors in a B field.
· Chapter 2 Magnetic Fields Notes & Questions.
· Bar magnets, iron fillings, plotting compasses, OHP field shape demonstration, voltage supply, Current Balance apparatus. A5 paper & coloured pens.
· Power point presentation: Magnetic Fields
· Walter Fendt – Magnetic field shapes, motors & forces on a conductor animations. Virtual Lab. Animations.
· Advanced Physics CD ROM – Magnetic Fields
· Past Exam Paper Questions.
	Chapter 2 - classwork assignments. (self assessment).

Chapter 2 Questions – homework.
Differentiation with Chapter 2 Level 1-3 Questions.

Mass Spectrometer poster activity.
Past Exam Paper Questions
AoN: Calculations, formulae, graphs.

PS: Identifying and finding solutions to problems. 

C: Class discussions .

WwO: Pair work.



	07/02/2011
	5.1.3 Electro-

Magnetism
(

	(a) define magnetic flux;

(b) define the weber.

(c) select and use the equation for magnetic flux:

φ=BAcosθ;

(d) define magnetic flux linkage;

(e) state and use Faraday’s law of

electromagnetic induction;

(f) state and use Lenz’s law;

(g) select and use the equation: induced e.m.f. = – rate of change of magnetic flux linkage;

(h) describe the function of a simple ac generator;

(i) describe the function of a simple transformer;

(j) select and use the turns-ratio equation for a transformer;

(k) describe the function of step-up and stepdown transformers.
	Teacher explanations: Content of Chapter 3.

Class discussion & demonstrations: Discussion energy storage – solar - fly wheel – em induction to convert to electricity on the space station. Demonstration using transformers. Use of large magnet to brake motor turning copper disc & Use of falling magnet in copper tube to show EM braking demonstration.
Class Practical work: Circus of induction experiments. 
Calculations: Classwork & homework assignments.

ILT: interactive animation showing generators.
· Chapter 3 Electromagnetism Notes & Questions.

· Bar magnets, solenoids, galvonometers, transformers, a.c supply.
· Power point presentation: Electromagnetism

· Walter Fendt – generator. Virtual Lab. Animations.
· Advanced Physics CD ROM – Induction
· Past Exam Paper Questions.

Web sites: http://schools.matter.org.uk/a-level.html
http://tinyurl.com/2rxpcx
http://tinyurl.com/3aobuk 
Experimental work on electromagnetic induction- http://tinyurl.com/2usxt9
Web link to Lenz’s Law http://tinyurl.com/2gdbdb
Further experimental work on electromagnetic induction- http://tinyurl.com/2usxt9 
Transformers http://tinyurl.com/2v9kaq
Applet: http://tinyurl.com/yqr5bs
	Chapter 3 - classwork assignments. (self assessment).

Chapter 3 Questions – homework.
Differentiation with Chapter 3 Level 1-3 Questions.

Past Exam Paper Questions
AoN: Scales, proportions, calculations, formulae, graphs.

PS: Identifying and finding solutions to problems. 

C: Class discussions .

WwO: Pair work.

Topic test: Magnetism & Electromagnetism



	14/02/2011
	5.3.1 The nuclear atom
	(a) describe the alpha-particle scattering experiment and the evidence this provides for the existence, charge and small size of the nucleus (HSW 1, 4c);

(b) describe the basic atomic structure of the atom and the relative sizes of the atom and the nucleus;

(c) select and use Coulomb’s law to determine force of repulsion; Newton’s law of gravitation to determine force of separations; hence need for a short range, attractive force between nucleons (HSW 1, 2, 4);

(d) describe how the strong nuclear force between nucleons is attractive and very short-ranged;

(e) estimate the density of nuclear matter;

(f) define proton and nucleon number;

(g) state and use AZX for representing nuclides;

(h) define and use the term isotopes;

(i) use nuclear decay equations to represent simple nuclear reactions;

(j) state the quantities conserved in a nuclear decay.
	Teacher explanations: Content of Chapter 5.

Class discussion & demonstrations: Alpha particle scattering demonstration.
Calculations: Classwork & homework assignments.
ILT: interactive animation showing alpha particle scattering experiment.
· Chapter 5 The Nuclear Atom Notes & Questions.
· Alpha particle scattering apparatus
· Power point presentation: The Nuclear Atom

· Alpha particle scattering animation
· Advanced Physics CD ROM – Nuclear Physics- Atomic structure. Virtual Lab. Animations.
· Past Exam Paper Questions.
· Website: 

Rutherford Scattering – http://tinyurl.com/2ujq4h
http://tinyurl.com/38lh4d
· Demonstrations: http://tinyurl.com/2yag8t

	Chapter 5 - classwork assignments. (self assessment).

Chapter 5 Questions – homework.
Differentiation with Chapter 5 Level 1-3 Questions.

Past Exam Paper Questions
AoN: Calculations, formulae, graphs.

PS: Identifying and finding solutions to problems. 

C: Class discussions .

WwO: Pair work.



	21/02/2011

	Half Term
	
	
	


	28/02/2011

07/03/2011
	5.3.2 Fundamental particles
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	(a) explain that since protons and neutrons contain charged constituents called quarks they are, therefore, not fundamental particles;

(b) describe a simple quark model of hadrons in terms of up, down and strange quarks and their respective antiquarks, taking into account their charge, baryon number and strangeness;

(c) describe how the quark model may be extended to include the properties of charm, topness and bottomness;

(d) describe the properties of neutrons and protons in terms of a simple quark model;

(e) describe how there is a weak interaction between quarks and that this is responsible for β decay;

(f) state that there are two types of β decay;

(g) describe the two types of β decay in terms of a simple quark model;

(h) state that (electron) neutrinos and (electron) antineutrinos are produced during β+ and β-decays, respectively;

(i) state that a β- particle is an electron and a β+ particle is a positron;

(j) state that electrons and neutrinos are members of a group of particles known as leptons.
	Teacher explanations: Content of Chapter 6.

Class discussion & demonstrations: Discussion on LHC – project leader Dr Lyn Evans.

Calculations: Classwork & homework assignments.
Review: Poster showing particle classifications & important equations.

ILT: Labmouse 4 – Particle Physics
· Chapter 6 Particle Physics Notes & Questions.
· A5 paper & coloured pens.
· Power point presentation: Particle Physics

· Labmouse 4 – Particle Physics

· Advanced Physics CD ROM – Particle Physics
· Past Exam Paper Questions.
· The website: http://particleadventure.org/ wealth of information for students. 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
	Chapter 6 - classwork assignments. (self assessment).

Chapter 6 Questions – homework.
Past Exam Paper Questions
Poster showing particle classifications & important equations.

AoN: Calculations, formulae, graphs.

PS: Identifying and finding solutions to problems. 

C: Class discussions .

WwO: Pair work.

Topic test: B Fields & Electromagnetism



	07/03/2011

14/03/2011
	5.3.3 Radioactivity
(
(

	(a) describe the spontaneous and random nature of radioactive decay of unstable nuclei;

(b) describe the nature, penetration and range of α-particles, β-particles and γ-rays;

(c) define and use the quantities activity and decay constant;

(d) select and apply the equation for activity A = λN;
(e) select and apply the equations:

A = A0e-λt and N = N0e--λt where A is the activity and N is the number of undecayed nuclei;

(f) define and apply the term half-life;

(g) select and use the equation λt1/2 = 0.693;

(h) compare and contrast decay of radioactive nuclei and decay of charge on a capacitor in a C–R circuit (HSW 5b);

(i) describe the use of radioactive isotopes in smoke alarms (HSW 6a);

(j) describe the technique of radioactive dating (ie carbon-dating).
	Teacher explanations: Content of Chapter 7.

Class discussion & demonstrations: Spontaneous decay; uses of materials in applications ranging from smoke alarms, radiopharmaceuticals and environmental leaks in pipes.
Geiger counter & food demonstration

Class Practical work: Decay analogy; water flow from burette
Calculations: Classwork & homework assignments.
ILT: Animated simulation of radioactive decay. Labmouse 5 – radioactivity. 
· Chapter 7 Radioactivity Notes & Questions.
· Burettes, clamp stands, tubing, beakers, stop clocks. Geiger counter, orange & coffee.
· Power point presentation: Radioactivity. 
· Walter Fendt – exponential decay & Virtual Lab. animation. Advanced Physics CD ROM – Radioactivity. 
· Past Exam Paper Questions.
http://www.physicslab.co.uk/decay.htm
	Chapter 7 - classwork assignments. (self assessment).

Chapter 7 Questions – homework.
Differentiation with Chapter 7 Level 1-3 Questions.
Decay analogy with water flow from a burette – practical write up in class. 
Past Exam Paper Questions
AoN: Scales, proportions, calculations, formulae, graphs.

PS: Identifying and finding solutions to problems. 

C: Class discussions .

WwO: Pair work.



	21/03/2011
	5.3.4 Nuclear fission and fusion 
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(
(

	(a) select and use Einstein’s mass–energy equation ΔE = Δmc2;
(b) define binding energy and binding energy per nucleon;

(c) use and interpret the binding energy per nucleon against nucleon number graph;

(d) determine the binding energy of nuclei using ΔE = Δmc2 and masses of nuclei;

(e) describe the process of induced nuclear fission;

(f) describe and explain of nuclear chain reaction;

(g) describe the basic construction of a fission reactor and explain the role of the fuel rods, control rods and the moderator (HSW 6a and 7c);

(h) describe the use of nuclear fission as an energy source (HSW 4 and 7c);

(i) describe the peaceful and destructive uses of nuclear fission (HSW 4 and 7c);

(j) describe the environmental effects of nuclear waste (HSW 4, 6a and b, 7c);

(k) describe the process of nuclear fusion;

(l) describe the conditions in the core of stars that make fusion possible;

(m) calculate the energy released in simple nuclear reactions.
	Teacher explanations: Content of Chapter 8.

Class discussion & demonstrations: Nuclear Power stations, Waste disposal problems, advantages of fusion vs fission. Comparision of Nuclear vs fossil fuel power stations. Joan Curran involvement with Manhattan Project. Proportion of energy generated by Nuclear Power in Wales.

Calculations: Classwork & homework assignments.
ILT: Virtual laboratory simulation of radioactive decay. Labmouse 5 - Nuclear Fission & Fusion
· Chapter 8 Nuclear Fission & Fusion Notes & Questions.
· Burettes, clamp stands, tubing, beakers, stop clocks. Geiger counter, orange & coffee.
· Power point presentation: Nuclear Fission & Fusion
· Advanced Physics CD ROM – Nuclear Fission & Fusion

· Virtual Lab. Animations.
· Past Exam Paper Questions.
· Web site: 

Binding Energy - http://schools.matter.org.uk/a-level.html
http://tinyurl.com/2vx2al
Nuclear Reactor - http://schools.matter.org.uk/a-level.html

	Chapter 8 - classwork assignments. (self assessment).

Chapter 8 Questions – homework.
Differentiation with Chapter 8 Level 1-3 Questions.
Past Exam Paper Questions
AoN: Scales, proportions, calculations, formulae, graphs.

PS: Identifying and finding solutions to problems. 

C: Class discussions .

WwO: Pair work.




	28/03/2011
	5.5.1 Structure of the universe
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(

	(a) describe the principal contents of the universe, including stars, galaxies and radiation;

(b) describe the solar system in terms of the Sun, planets, planetary satellites and comets;

(c) describe the formation of a star, such as our Sun, from interstellar dust and gas;

(d) describe the Sun’s probable evolution into a red giant and white dwarf;

(e) describe how a star much more massive than our Sun will evolve into a super red giant and then either a neutron star or black hole;

(f) define distances measured in astronomical units (AU), parsecs (pc) and light-years (ly);

(g) state the approximate magnitudes in metres, of the parsec and light-year;

(h) state Olbers’ paradox;

(i) interpret Olbers’ paradox to explain why it suggests model of infinite, static universe is incorrect

(j) select and use the equation: Δλ= v
                           λ    c
(k) interpret Hubble’s redshift observations;

(l) state and interpret Hubble’s law (HSW 1 & 2);

(m) convert the Hubble constant H0 from its conventional units (km s-1 Mpc-1) to SI (s-1);

(n) state the cosmological principle;

(o) describe and explain the significance of the 3K microwave background radiation (HSW 1).
	Teacher explanations: Content of Chapter 12.

Class discussion : Structure of the Universe; birth, life & death of stars; astronomical distances; Olber’s paradox & Hubble’s redshift observations. View the international space station passing over Wales.
http://spaceflight.nasa.gov/realdata/sightings/cities/skywatch.cgi?country=United+Kingdom
Calculations: Classwork & homework assignments.
ILT: Power Point with MANY embedded video links.
Review: Poster on life cycle of stars.
· Chapter 12 Modelling the Universe Notes & Questions.
· A3 paper & coloured pens.

· Power point presentation: Modelling the Universe
· Past Exam Paper Questions.
· Web links:

 Introduction: 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://tinyurl.com/84lov
Notes: http://tinyurl.com/2wzjde
· 
	Chapter 12 - classwork assignments. (self assessment).

Chapter 12 Questions – homework.
Past Exam Paper Questions.
Poster on life cycle of stars.

AoN: Scales, proportions, calculations, formulae, graphs.

PS: Identifying and finding solutions to problems. 

C: Class discussions .

Topic test: Radioactivity, Fission & Fusion



	04/04/2011
	5.5.2 The evolution of the universe
	(a) explain that the standard (hot big bang) model of the universe implies a finite age for the universe;
(b) select and use the expression:

age of universe ≈ 1/H0;

(c) describe qualitatively the evolution of universe 
10-43 s after the big bang to the present;

(d) explain that the universe may be ‘open’, ‘flat’ or ‘closed’, depending on its density (HSW 7);

(e) explain that the ultimate fate of the universe depends on its density;

(f) define the term critical density;

(g) select and use the expression for critical density of the universe: ρ = 3Ho2
                               8πG
(h) explain that it is currently believed that the density of the universe is close to, and possibly exactly equal to, the critical density needed for a ‘flat’ cosmology (HSW 7).
	Teacher explanations: Content of Chapter 12.

Class discussion : Hubble’s redshift observations, age og the universe, critical density & fate of the universe.

Calculations: Classwork & homework assignments.
ILT: Power Point with MANY embedded video links.

· Chapter 12 Modelling the Universe Notes & Questions.
· A3 paper & coloured pens.

· Power point presentation: Modelling the Universe
· Past Exam Paper Questions.
· Web links:

BBC Horizon: ‘Most of Our Universe is Missing’ April 2006 - http://tinyurl.com/39nkjo

	Chapter 12 - classwork assignments. (self assessment).

Chapter 12 Questions – homework.
Past Exam Paper Questions.

AoN: Scales, proportions, calculations, formulae, graphs.

PS: Identifying and finding solutions to problems. 

C: Class discussions .



	
	5.4.1 X-Rays
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(

	(a) describe the nature of X-rays;

(b) describe in simple terms how X-rays are produced;

(c) describe how X-rays interact with matter (limited to photoelectric effect, Compton Effect and pair production);

(d) define intensity as the power per unit cross sectional area;

(e) select and use the equation: I = I0 e-mx to

show how the intensity I of a collimated X-ray beam varies with thickness x of medium;

(f) describe the use of X-rays in imaging internal body structures including the use of image intensifiers and of contrast media (HSW 3, 4c and 6);

(g) explain how soft tissues like the intestines can be imaged using barium meal;
(h) describe the operation of a computerised axial topography (CAT) scanner;

(i) describe the advantages of a CAT scan compared with an X-ray image (HSW 4c, 6).
	Teacher explanations: Content of Chapter 9.

Class discussion & demonstrations: X-ray imaging techniques including simple x-rays & CAT scans. Techniques available in local hospitals.

Calculations: Classwork & homework assignments.
Video: X-rays in diagnosis.

Review: Students Label an X-ray machine

ILT: Power point presentation.
· Chapter 9 Radiology X-Rays in Diagnosis Notes & Questions.
· Power point presentation: Radiology X-Rays in Diagnosis

· Past Exam Paper Questions.
· Web Link:

http://www.colorado.edu/physics/2000/index.pl
http://tinyurl.com/39z6uw 
	Chapter 9 - classwork assignments. (self assessment).

Chapter 9 Questions – homework.
Video questions

Students Label an X-ray machine

Past Exam Paper Questions
AoN: Calculations, formulae, graphs.

PS: Identifying and finding solutions to problems. 

C: Class discussions .



	18/04/2011
	Easter
	
	
	

	25/04/2011
	Easter
	
	
	

	02/05/2011
	5.4.2 Diagnosis methods in medicine
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(

	(a) describe the use of medical tracers like technetium-99m to diagnose the function of organs;

(b) describe the main components of a gamma camera;

(c) describe the principles of positron emission tomography (PET);

(d) outline the principles of magnetic resonance, with reference to precession of nuclei, Larmor frequency, resonance and relaxation times;

(e) describe the main components of an MRI scanner;

(f) outline the use of MRI (magnetic resonance imaging) to obtain diagnostic information about internal organs (HSW 3, 4c and 6a);

(g) describe the advantages and disadvantages of MRI (HSW 4c & 6a);

(h) describe the need for non-invasive techniques in diagnosis (HSW 6a);

(i) explain what is meant by the Doppler effect;

(j) explain qualitatively how the Doppler effect can be used to determine the speed of blood.
	Teacher explanations: Content of Chapter 10.

Class discussion & demonstrations: MRI, Tc99. PTE scanners. Techniques available in local hospitals.

Calculations: Classwork & homework assignments.
Video: MRI imaging

Review: MRI task.

ILT: Power point presentation.
· Chapter 10 Diagnosis Methods in Medicine Notes & Questions.
· Power point presentation: Diagnosis Methods in Medicine

· Past Exam Paper Questions.
· Web site with support material: http://schools.medphys.ucl.ac.uk/
· Gamma camera: http://tinyurl.com/2mua3v

	Chapter 10 - classwork assignments. (self assessment).

Chapter 10 Questions – homework.
Video questions.
Past Exam Paper Questions
AoN: Calculations, formulae, graphs.

PS: Identifying and finding solutions to problems. 

C: Class discussions .



	09/05/2011
	5.4.3 Ultrasound
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(

	(a) describe the properties of ultrasound;

(b) describe the piezoelectric effect;

(c) explain how ultrasound transducers emit and receive high-frequency sound;

(d) describe the principles of ultrasound scanning;

(e) describe the difference between A-scan and B-scan;

(f) calculate the acoustic impedance using the equation Z = ρc;

(g) calculate the fraction of reflected intensity using the equation:

Ir = (Z2 – Z1)2

Io = (Z2 + Z1)2

(h) describe the importance of impedance matching;

(i) explain why a gel is required for effective ultrasound imaging techniques.
	Teacher explanations: Content of Chapter 11.

Class discussion & demonstrations: Distinguishing between different ultrasound scans & Doppler ultrasound. Techniques available in local hospitals.

Calculations: Classwork & homework assignments.
Video: Ultrasound

ILT: Power point presentation.
· Chapter 11Ultrasound Notes & Questions.
· Power point presentation:Ultrasound

· Past Exam Paper Questions.
· Web site with support material: http://schools.medphys.ucl.ac.uk/
http://tinyurl.com/2r2jhv

	Chapter 11 - classwork assignments. (self assessment).

Chapter 11 Questions – homework.
Video questions.
Past Exam Paper Questions
AoN: Calculations, formulae, graphs.

PS: Identifying and finding solutions to problems. 

C: Class discussions .



	16/05/2011
	Revision
	Revision& Mock Exam


	Past exam papers

Students produce revision mind maps/ summary sheets/ posters/ power points.


	Mock Exam: Unit G485: Fields, Particles & Frontiers of Physics

	23/05/2011
	Revision
	Revision 
	Past exam papers.
	Self & peer assessment


	30/05/2011
	Half Term
	
	
	

	06/06/2011
	Revision
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