	SCHOOL OF   MATHS AND SCIENCE – SCHEME OF WORK

	COURSE:  AS Physics Unit G481: Mechanics; Unit G482: Electrons, Waves & Photons; Unit G483: Practical Skills in Physics 1

	WEEK No
	TOPIC
	LEARNING OBJECTIVES

(Candidates should be able to:)
	LEARNING ACTIVITY
RESOURCES
	ASSESSMENT

KEY SKILLS
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	06/09/2011

	College Induction
Physics Induction & 1.1.1 Physical Quantities & Units

1.2.3 Forces in Equilibrium
	(a) explain that some physical quantities consist of a numerical magnitude and a unit;

(b) use correctly the named units listed in this specification as appropriate;

(c) use correctly the following prefixes and their symbols to indicate decimal sub-multiples or multiples of units: pico (p), nano (n), micro (µ), milli (m), centi (c), kilo (k), mega (M), giga (G), tera (T);

(i) select and use the equation for density:

 ρ = m/V;
Introduction to Key Skills
	Teacher explanations: Course expectations & requirements; content of AS Induction booklet.
Class discussions: Equations; units of quantities; density, accuracy and errors.
Group work: Assess prior knowledge using Tarsia.

Practical work: Simple pendulum & density of materials (work in pairs at this stage of the course).

Test: Multiples & units.

Calculations: Classwork & homework assignments.
ILT: Interactive animation of pendulum.
· AS handbook; AS Induction booklet & Questions; Practical handbook.
· Simple pendulum; split cork; clamp stand; stop watch; metre rule, goggles. 
· Micrometer; vernier callipers; various materials to find density; top pan balance, measuring cylinder.
· Tarsia – GCSE knowledge.
· Walter Fendt pendulum animation.
	AS Induction booklet - classwork (self assessment).
Simple Pendulum experimental write up - homework.

Density experimental results.

Quick Test on multiples & units

Density questions- classwork & homework.
AoN: Scales, proportions, calculations, formulae, graphs.
PS: Identifying and finding solutions to problems.
C: Class discussions.
WwO: Practical pair or group work.

	13/09/2011

	1.3.4 Behaviour of Springs & Materials
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(
	(a) describe how deformation is caused by a force in one dimension and can be tensile or compressive;

(b) describe the behaviour of springs and wires in terms of force, extension, elastic limit, Hooke’s law and the force constant (ie force per unit extension or compression);

(c) select and apply the equation 

F = kx, where k is the force constant of the spring or the wire;

(d) determine the area under a force against extension (or compression) graph to find the work done by the force;
	Teacher explanations: Content of Chapter 1.

Class discussions: Hooke’s Law & Young’s Modulus. Materials used by local Industries & recycling commitments. Materials chosen fro seatbelts & air bags
Practical work: Behaviour of Springs.
Calculations: Classwork & homework assignments.

ILT: Interactive animation of Springs
· Chapter 1 Behaviour of Springs & Materials – notes & questions.
· Hookes Law & Young’s Modulus Power Points.
· Advanced Physics CD ROM – animations.
· Springs, 100g slotted masses, clamp stands, metre rule, pointer, goggles, G-clamp.
· Past Exam Paper Questions.
· Walter Fendt spring animation.
	Chapter 1 - classwork assignments

(self & peer assessment).
Chapter 1 Questions – homework.
Behaviour of Springs practical write up – classwork / 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: Practical pair work
.

	20/09/2011

	1.3.4 Behaviour of Springs & Materials
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	(e) select and use the equations for elastic potential energy:

 E = ½ Fx and E = ½ kx2.

(f) define and use the terms stress, strain, Young modulus and ultimate tensile strength (breaking stress);

(g) describe an experiment to determine the Young modulus of a metal in the form of a wire;

(h) define the terms elastic deformation and plastic deformation of a material;

(i) describe the shapes of the stress against strain graphs for typical ductile, brittle and polymeric materials.
	Teacher explanations: Content of Chapter 1.

Class discussions: Ductile, brittle & polymeric behaviour.

Practical work: Behaviour of Rubber.

Demonstration: Young’s modulus & breaking stress of Cu.

Calculations: Classwork & homework assignments.

ILT: Interactive animations & Bingo.

Research: Engineering projects requiring Young’s Modulus.
· Chapter 1 Behaviour of Springs & Materials – notes & questions.
· Young’s Modulus & Bingo Power Point.
· Advanced Physics CD ROM – animations.
· Chalk.
· Rubber bands, 100g slotted masses, clamp stands, metre rule, pointer, goggles, G-clamp.

· Young’s modulus of Cu demonstration.
· Physics Virtual Laboratory, www.physics-online.com.

· Past Exam Paper Questions.
	Chapter 1 - classwork assignments. (self & peer assessment).
Chapter 1 Questions – homework.
Behaviour of Rubber practical write up – classwork / 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: Practical pair work.

ICT: Internet research & organisation of information

	27/09/2010

	1.1.2 Scalars & Vectors

1.1.3 Kinematics
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	(a) define scalar and vector quantities and give examples;

(a) define displacement, instantaneous speed, average speed, velocity and acceleration; 

(b) select and use the relationships:

average speed = distance
                                                 time

acceleration = change in velocity
                                              time

(c) apply graphical methods to represent displacement, speed, velocity and acceleration;

(d) determine velocity from the gradient of a displacement against time graph;

(e) determine displacement from the area under a velocity against time graph;

(f) determine acceleration from the gradient of a velocity against time graph.
	Teacher explanations: Content of Chapter 2.

Class discussions: Vectors & scalars, graphs.

Group / Pair Work: Sort Quantities into Vectors & Scalars using flash cards. Class treasure hunt using ideas of displacement. Groups of students hide an object and give other group instructions of how to find it.

Class practical work: Datalogging with motion sensors. 
Calculations: Classwork & homework assignments. Including estimates of distances between towns & cities in Wales. 
ILT: Interactive animations & datalogging,

Topic Test: Behaviour of Springs & Materials 

· Chapter 2 Motion – notes & questions.
· Inertia demo – tablecloth and plates! Smaller scale plastic cups, metal washers, balls of tissue paper, sheet of card.
· Power point presentation: Mass & Weight, Motion
· Flash animations for Physics – displacement & distance.
· Advanced Physics CD ROM – Mechanics- motion graphs
· Walter Fendt animations – graphs & resultant of forces.
· Datalogging with motion sensors and ‘pull back’ toy car.
· Past Exam Paper Questions.

· Absorb Physics datalogging animation
	Topic Test: Behaviour of Springs & Materials

Chapter 2 - classwork assignments. (self & peer assessment).
Chapter 2 Questions – homework.
Datalogging with motion sensors practical write up – classwork / homework.
Past Exam Paper Questions.
AoN: Scales, proportions, calculations, formulae, graphs.

PS: Identifying and finding solutions to problems.

C: Class discussions.

WwO: Practical group / pair work.



	04/10/2010

	1.1.4 Linear Motion
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	(a) derive the equations of motion for constant acceleration in a straight line from a velocity against time graph;

(b) Select and use the equations of motion for constant acceleration in a straight line:

v = u + at           s = (u+v) t

                                    2

s = ut + at2        v2 = u2 + 2as

               2

(c) apply the equations for constant acceleration in a straight line, including the motion of bodies falling in the Earth’s uniform gravitational field without air resistance;

(d) explain how experiments carried out by Galileo overturned Aristotle’s ideas of motion;
	Teacher explanations: Content of Chapter 2.

Class discussions: Speed cameras, Aristotle vs Galileo.

Class practical work: Datalogging with motion sensors, Acceleration of a ball bearing on a slope.

Calculations: Classwork & homework assignments.

ILT: Interactive animations, video clip & datalogging.
Research: Speed cameras, Aristotle vs Galileo. 

· Chapter 2 Motion – notes & questions.

· Chapter 2 Speed camera worksheet.

· Ball bearings, track & holder, crocodile clips, scissors, foil, connecting leads, metre rule.
· Flash animations for Physics – falling objects on inclined planes.
· Advanced Physics CD ROM – Mechanics – equations of motion.
· Walter Fendt animations – Motion with constant acceleration.

· Datalogging with motion sensors.

· Past Exam Paper Questions.

· Video clip: hammer & feather on the moon.


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

Datalogging with motion sensors practical write up – classwork.

Acceleration of a ball bearing on a slope practical write up - homework

Differentiation with Chapter 2 Level 1-3 Questions.

Past Exam Paper Questions

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

PS: Identifying and finding solutions to problems. 

C: Class discussions, group presentations.
WwO: Practical group work.

ICT: Internet research & organisation of information

	11/10/2010

	1.1.4 Linear Motion

1.1.2 Scalars & Vectors


	(e) describe an experiment to determine the acceleration of free fall g using a falling body;

(f) apply the equations of constant acceleration to describe and explain the motion of an object due to a uniform velocity in one direction and a constant acceleration in a perpendicular direction.

(b) draw and use a vector triangle to determine the resultant of two coplanar vectors such as displacement, velocity and force;

(c) calculate the resultant of two perpendicular vectors such as displacement, velocity and force;

(d) resolve a vector such as displacement, velocity and force into two perpendicular components.
Complete Part 1 of Key Skills booklet
	Teacher explanations: Content of Chapter 2 & 3

Class discussions: Motion of an object in a gravitational field, motion of projectiles, resultant forces.

Group practical work: g by free fall experiment. Resultant vectors on a vertical board and pulling a load at different angles.
Calculations: Classwork & homework assignments.

ILT: Interactive animations & datalogging.
Group presentations: Speed Cameras.

· Chapter 2 Motion – notes & questions.

· g by free fall apparatus.
· Pulleys, vertical board, spring balance, masses.

· Flash animations for Physics – falling objects on inclined planes.

· Advanced Physics CD ROM – Mechanics – vectors.
· Walter Fendt animations – Resultant of forces & Inclined planes.

· Past Exam Paper Questions.
	Chapter 2 & 3 - classwork assignments. (self & peer assessment).
Chapter 2 & 3 Questions – homework.

g by free fall experiment practical write up - 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, group presentations.
WwO: Practical group work.

	18/10/2010

	1.2.3 Forces in Equilibrium
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(
	(a) draw and use a triangle of forces to represent the equilibrium of three forces acting at a point in an object;

(b) state that the centre of gravity of an object is a point where the entire weight of an object appears to act;

(c) describe a simple experiment to determine the centre of gravity of an object;

(d) explain that a couple is a pair of forces that tends to produce rotation only;

(e) define and apply the torque of a couple;

(f) define and apply the moment of force;

(g) explain that both the net force and moment on an extended object in equilibrium is zero;

(h) apply the principle of moments to solve problems, including the human forearm;
	Teacher explanations: Content of Chapter 3.
Class discussions: Centre of gravity & moments. Ride dimensions in Oakwood Park. Turning forces involved when lifting. 
Practical work: centre of gravity of a favourite cartoon character shaped lamina; person & rule. Balance different shaped objects
Calculations: Classwork & homework assignments.

ILT: Interactive animations.
· Chapter 3 Forces in Action – notes & questions.

· Centre of gravity apparatus; string, irregular shaped lamina, pins, clamp stand; metre rule, slotted masses, prism; plank of wood, weighing scales, metre rule. Selection of different shaped blocks.
· Power point presentation: Moment of a Force.

· Flash animations for Physics – objects on inclined planes.

· Walter Fendt animations – Lever principles
· Past Exam Paper Questions.


	Chapter 3 - classwork assignments. (self & peer assessment).
Chapter 3 Questions – homework.

Centre of gravity practical write up - 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: Practical pair or group work.


	25/10/2010

	Half Term
	
	
	


	01/11/2010

	1.3.1 Work and conservation of energy
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	(a) define work done by a force;

(b) define the joule;

(c) calculate the work done by a force using:

W = Fx and W = Fx cos θ;

(d) state the principle of conservation of energy;

(e) describe examples of energy in different forms, its conversion and conservation, and apply the principle of energy conservation to

simple examples;

(f) apply the idea that work done is equal to the

transfer of energy to solve problems.
	Teacher explanations: Content of Chapter 4.

Class discussions: Types and conservation of energy. Hydroelectric Power stations – Swansea Barrage.
Class circus: Types of devices involving energy transfer.

Calculations: Classwork & homework assignments.

ILT: Interactive animations.

Group Revision: Tarsia activity ; Motion.
Topic Test: Chapters 2 & 3

· Chapter 4 Work & Energy – notes & questions.

· Power point presentation: Work Power & Energy.

· Advanced Physics CD ROM – Momentum & Energy – Work & Energy.
· Energy transfer devices, dynamo, electric/ hand whisk, bulb, loud speaker, TV, microphone & oscilloscope, Newton metre & block- vary angle.

· Tarsia activity ; Motion.

· Past Exam Paper Questions.
	Topic Test: Chapters 2 & 3

Chapter 4 - classwork assignments. (self & peer assessment).
Chapter 4 Questions – homework.

Physics Superstars 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: Group work.


	08/11/2010

	1.3.2 Kinetic and potential energies
(
1.3.3 Power

	(a) select and apply the equation for kinetic energy: Ek = ½ mv2;

(b) apply the definition of work done to derive the equation for the change in gravitational potential energy;

(c) select and apply the equation for the change in gravitational potential energy near the Earth’s surface: Ep = mgh;

(d) analyse problems where there is an exchange between gravitational potential energy and kinetic energy;

(e) apply the principle of conservation of energy to determine the speed of an object falling in the Earth’s gravitational field.

(a) define power as the rate of work done;

(b) define the watt; (c) calculate power when solving problems;

(d) state that the efficiency of a device is always less than 100% because of heat losses;

(e) select and apply the relationship for efficiency

efficiency = useful output energy x 100%

                       total input energy

(f) interpret and construct Sankey diagrams.
	Teacher explanations: Content of Chapter 4.

Class discussions: Conservation of energy; energy exchanges; power efficiency & Snakey diagrams.

Practical work: Physics Superstars. Datalogging of motion of car on a slope to confirm Ep = Ek.
Calculations: Classwork & homework assignments.

ILT: Interactive animations, spreadsheet, datalogging.
Research: Find typical mass and speeds of racing car, planet, meteorite, person, jumbo jet. Record data in a spreadsheet and use to find Ek. 

· Chapter 4 Work & Energy – notes & questions.

· Physics superstars practical; masses, stopwatch, steps, tape measure.

· Datalogging equipment, motion sensors & inclined plane.

· Power point presentation: Work Power & Energy.

· Advanced Physics CD ROM – Momentum & Energy – Work & Energy.

· Past Exam Paper Questions.

	Chapter 4 - classwork assignments. (self & peer assessment).

Chapter 4 Questions – homework.

Physics Superstars practical write up - classwork

Differentiation with Chapter 4 Level 1-3 Questions.

Past Exam Paper Questions.
Spreadsheet on Ek

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

PS: Identifying and finding solutions to problems. 

C: Class discussions.

WwO: Practical pair or group work.

ICT: Internet research & organisation of information



	15/11/2010

	1.2.1 Force

(
	(a) Solve problems using the relationship: 

net force = mass × acceleration, appreciating that acceleration and the net force are always in the same direction;

(b) define the newton;

(c) apply the equations for constant acceleration and F = ma to analyse the motion of objects;

(d) recall that according to the special theory of relativity, F = ma cannot be used for a particle travelling at very high speeds because its mass increases.
	Teacher explanations: Content of Chapter 5.

Class discussions: Momentum, Newton’s Laws, resultant forces & acceleration, terminal velocity. Effects of parachutes on terminal velocity and bending knees on landing.
Practical work: Paper rockets; Verify Newton’s 2nd Law
Calculations: Classwork & homework assignments.

ILT: Interactive animations.

· Chapter 5 Forces & Non-linear Motion – notes & questions.

· Paper, measuring tape; Linear air track apparatus, photodiode, masses, pulleys.
· Power point presentation: Momentum & Newton’s Laws.
· Advanced Physics CD ROM – Momentum & Energy – Forces & momentum.
· Walter Fendt: Newton’s Cradle.

· Past Exam Paper Questions.
	Chapter 5 - classwork assignments. (self & peer assessment).

Chapter 5 Questions – homework.

Verify Newton’s 2nd Law practical write up - classwork

Differentiation with Chapter 5 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.

	22/11/2010

	1.2.2 Non-linear motion

(
1.2.3 Forces in Equilibrium
	(a) explain that an object travelling in a fluid experiences a resistive or a frictional force known as drag;

(b) state the factors that affect the magnitude of the drag force;

(c) determine the acceleration of an object in the presence of drag;

(d) state that the weight of an object is the gravitational force acting on the object;

(e) select and use the relationship: (W = mg)

weight = mass × acceleration of free fall;

(f) describe the motion of bodies falling in a uniform gravitational field with drag;

(g) use and explain the term terminal velocity.

(j) select and use the equation for pressure: 

P = F/A where F is the force normal to area A.
	Teacher explanations: Content of Chapter 5.

Class discussions: Resultant forces & acceleration, terminal velocity.

Practical work: Terminal velocity of cake cases; Effects of atmospheric pressure; Pressure in liquids; Pressure of solids on plasticine; Design a parachute to take as long as possible to land; Ball bearing falling through oil.
Calculations: Classwork & homework assignments.

ILT: Interactive animations, video clips.
· Chapter 5 Forces & Non-linear Motion – notes & questions.

· Cake cases, stop watch, tape measure; Al can, stopper, tongs, heat proof mat, Bunsen burner, tripod, gauze, water trough.
· Power point presentation: Pressure & Terminal velocity
· Advanced Physics CD ROM – Momentum & Energy – Gas Equations.

· Lab mouse 4 CD ROM – terminal velocity.
· Video clips: drag racers with parachutes, planes landing with parachutes on aircraft carriers, mad sky divers, 
	Chapter 5 - classwork assignments. (self & peer assessment).

Chapter 5 Questions – homework.

Terminal velocity of cake cases practical write up - classwork

Differentiation with Chapter 5 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.


	29/11/2010

	1.2.4 Car Safety

[image: image7.png]



(
1.1.1 Physical Quantities & Units
	(a) define thinking distance, braking distance and stopping distance;

(b) analyse and solve problems using the terms thinking distance, braking distance and stopping distance;

(c) describe the factors that affect thinking distance and braking distance;

(d) describe and explain how air bags, seat belts and crumple zones in cars reduce impact forces in accidents;

(e) describe how air bags work, including the triggering mechanism;

(f) describe how the trilateration technique is used in GPS (global positioning system) for cars.

(d) Make suitable estimates of physical quantities included within this specification.
Complete Part 2 of Key Skills booklet
	Teacher explanations: Content of Chapter 6 & Estimating.

Class discussions: Car Safety & Estimating. Swansea University Engineering Department – building a racing car.
Practical work: Estimating masses, weights sizes and verify using measuring instruments. Raw egg and sheet. Save the egg with crumple zones.
Group / pair work: Definitions of braking, thinking & stopping distances. Find stopping distances from highway code.
Calculations: Classwork & homework assignments.

ILT: Interactive animations.
Research: Choose a car manufacturer and find out about the specific safety features incorporated into the design. 
· Chapter 6 Car Safety & Estimating – notes & questions.

· Variety of everyday items for estimating activity, vernier callipers, metre rule, top pan balance.
· Power point presentation: Car Safety & Estimating Sizes.
· Advanced Physics CD ROM – Momentum & Energy – Newton’s Laws.
· Lab mouse 4 CD ROM – Newton’s 2nd Law.
· Past Exam Paper Questions.
	Topic Test: Chapters 5 & 6
Chapter 6 - classwork assignments. (self & peer assessment).

Chapter 6 Questions – homework.

Estimating Sizes practical write up - classwork

Differentiation with Chapter 5 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.
ICT: Internet research & organisation of information



	06/12/2010

	Unit G483: Practical Skills I Physics 1

	Practical Task Number 1. Including a Qualitative, Quantitative, and Evaluative task
	Official examination practical tasks
	Practical Tasks

	13/12/2010

	Revision& Mock Exam

	
	Past exam papers.
Revision mind maps/ summary sheets/ posters/ power points.


	self & peer assessment
Mock Exam: Unit G481 Mechanics


	03/01/2011

	Revision & G481 Mechanics Examination

	
	Past exam papers, Tarsia activity
	self & peer assessment

	10/01/2011
	2.1.1 Charge and current
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(
2.2.1 Circuit symbols


	(a) explain that electric current is a net flow of charged particles;

(b) explain that electric current in a metal is due to the movement of electrons, whereas in an electrolyte the current is due to the movement of ions;

(c) explain what is meant by conventional current and electron flow;

(d) select and use the equation: ΔQ = I Δt;
(e) define the coulomb;

(f) describe how an ammeter may be used to measure the current in a circuit;

(g) recall and use the elementary charge 

e = 1.6 × 10-19 C;
(a) recall and use appropriate circuit symbols as set out in SI Units, Signs, Symbols and Abbreviations (ASE, 1981) and Signs, Symbols and Systematics (ASE, 1995);

(b) interpret and draw circuit diagrams using

these symbols.
	Teacher explanations: Content of Chapter 1.

Class discussions: Energy production in Wales. Hydrogen fuel cells. Current & Charge.

Practical work in pairs: Setting up a simple series circuit including an ammeter & voltmeter.
Calculations: Classwork & homework assignments.

ILT: Interactive animations of electron flow.
Research: Energy efficient ways of heating the home.

· Chapter 1 Current Electricity – notes & questions.

· Single resistor practical – including ammeters & voltmeters. 

· Advanced Physics CD ROM – Electric current animation.
· Lab mouse 4 CD ROM – current & water flow analogy.
· Past Exam Paper Questions.
	Chapter 1 - classwork assignments. (self & peer assessment).

Chapter 1 Questions – homework.

Differentiation with Chapter 1 Level 

1-3 Questions.
Practical write up with error analysis – linking to course practical tasks
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.


	17/01/2011

	2.2.2 E.m.f. and p.d.
2.2.3 Resistance

2.3.1 Series and parallel circuits

	(a) define potential difference (p.d.); (c) define the volt;

(b) select and use the equations W = QV & 

W = ItV; 

(d) describe how a voltmeter may be used to determine the p.d. across a component;

(e) define electromotive force (e.m.f.) of a source such as a cell or a power supply;

(f) describe the difference between e.m.f. and p.d. in terms of energy transfer.
(a) define resistance; (b) select and use the equation for resistance: R = V/I;

(c) define the ohm; (d) state and use Ohm’s law;
(c) select and use the equation for the total resistance of two or more resistors in series;

(d) recall and use the equation for the total resistance of two or more resistors in parallel;
	Teacher explanations: Content of Chapter 1.

Class discussions: Difference between p.d. & EMF; & resistance in series & parallel
Practical work in pairs: Setting up a series circuit including an ammeter & voltmeter.

Calculations: Classwork & homework assignments.

ILT: Interactive animations using crocodile clips.
· Chapter 1 Current Electricity – notes & questions.

· Multiple resistor practical – including ammeters & voltmeters. 

· Crocodile clips.
· Past Exam Paper Questions.
	Chapter 1 - classwork assignments. (self & peer assessment).

Chapter 1 Questions – homework.

Differentiation with Chapter 1 Level 

1-3 Questions.

Practical write up with error analysis – linking to course practical tasks
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.



	24/01/2011
	2.2.5 Power
(
2.1.1 Charge and current
2.3.1 Series and parallel circuits
	(a) describe power as the rate of energy transfer;

(b) select and use power equations: P = VI, and P = V2 / R;

(c) explain how a fuse works as a safety device ;

(d) determine the correct fuse for an electrical device;

(e) select and use the equation: W = IVt;

 (f) define the kilowatt-hour (kW h) as a unit of energy;

(g) calculate energy in kW h and the cost of this energy when solving problems (HSW 6a).
(h) describe Kirchhoff’s first law and appreciate that this is a consequence of conservation of charge;

(a) state Kirchhoff’s 2nd law and appreciate that this is a consequence of conservation of energy;

(b) apply Kirchhoff’s 1st and 2nd laws to circuits;
	Teacher explanations: Content of Chapter 1.

Class discussions: Power & energy equations in circuits. Fuses & kWh. Kirchhoff’’s 1st & 2nd Laws in circuits. Energy efficient ways of heating the home.
Practical work in pairs: Setting up a parallel circuit including an ammeter & voltmeter. Measure current in different branches.
Calculations: Classwork & homework assignments.

ILT: Interactive animations using crocodile clips
· Chapter 1 Current Electricity – notes & questions.

· Multiple resistor practical – including ammeters & voltmeters. 
· Past Exam Paper Questions.
· Crocodile clips
	Chapter 1 - classwork assignments. (self & peer assessment).

Chapter 1 Questions – homework.

Differentiation with Chapter 1 Level 

1-3 Questions.

Practical write up with error analysis – linking to course practical tasks
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.



	31/01/2011
	2.3.1 Series and parallel circuits
2.3.2 Practical circuits

	(b) apply Kirchhoff’s 1st and 2nd laws to circuits;

(e) solve circuit problems involving series and parallel circuits with one or more sources of emf;
(a) draw a simple potential divider circuit;

(b) explain how a potential divider circuit can be used to produce a variable p.d.;

(c) recall and use the potential divider equation:
Vout =      R2   x   Vin ;

             R1 + R2

(d) describe how the resistance of a light dependent resistor (LDR) depends on the intensity of light;

(e) describe and explain the use of thermistors and light-dependent resistors in potential divider circuits;
(f) describe the advantages of using dataloggers to monitor physical changes (HSW 3).
	Teacher explanations: Content of Chapter 1.

Class discussions: Kirchhoff’’s 1st & 2nd Laws in circuits. Potential divider circuits.
Practical work in pairs: Setting up a potential divider circuit using an LDR. (could do using crocodile clips)
Calculations: Classwork & homework assignments.

ILT: Interactive animations using crocodile clips

· Chapter 1 Current Electricity – notes & questions.

· Potential divider practical – including ammeters & voltmeters & LDR. 
· Past Exam Paper Questions.
· Crocodile clips – potential divider circuits
· Advanced Physics CD ROM – potential divider summary.

· http://www.superconductors.org/index.htm

	Chapter 1 - classwork assignments. (self & peer 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: Practical pair or group work.


	07/02/2011
	2.1.1 Charge and current

	(i) state what is meant by the term mean drift velocity of charge carriers;

(j) select and use the equation: I = Anev;

(k) describe the difference between conductors,

semiconductors and insulators in terms of the

number density n.


	Teacher explanations: Content of Chapter 1.

Class discussions: Analogy with speed of individual bees and speed of the swarm for drift velocity. Calculation showing that v is of the order of mm per second. Discuss how a light bulb comes on virtually immediately despite slow drift velocity of electrons and the distance between the switch and the bulb.
Calculations: Classwork & homework assignments.

ILT: Interactive animations of drift velocity
· Chapter 1 Current Electricity – notes & questions.

· Past Exam Paper Questions.
· Labmouse 4 animation of drift velocity.

	Chapter 1 - classwork assignments. (self & peer 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.



	14/02/2011
	2.2.3 Resistance
(

	(e) describe the I–V characteristics of a resistor at constant temperature, filament lamp and light-emitting diode (LED);

(f) describe an experiment to obtain the I–V characteristics of a resistor at constant temperature, filament lamp and light-emitting diode (LED);

(g) describe the uses and benefits of using light-emitting diodes (LEDs).
	Teacher explanations: Content of Chapter 2
Class discussions: Non-ohmic behaviour. LED’s used in traffic lights due to low power comsumption.
Practical work in pairs: I/V characteristics of a bulb & diode.
Calculations: Classwork & homework assignments.

ILT: Interactive animations.
· Chapter 2 Current Electricity – notes & questions.

· Single resistor practical – including ammeters & voltmeters. 

· Advanced Physics CD ROM – Electric current animation.
· Lab mouse 4 CD ROM – current & water flow analogy.
· Past Exam Paper Questions.
	Topic Test: Chapter 1

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

Chapter 2 Questions – homework.

Differentiation with Chapter 2 Level 

1-3 Questions.
Practical write up with error analysis – linking to course practical tasks
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.


	21/02/2011

	Half Term
	
	
	

	28/02/2011
	2.2.4 Resistivity

2.3.1 Series and parallel circuits

	(a) define resistivity of a material;

(b) select and use the equation: R = ρL / A;

(c) describe how the resistivities of metals and semiconductors are affected by temperature;

(d) describe how the resistance of a pure metal wire and of a negative temperature coefficient (NTC) thermistor is affected by temperature.

f) explain that all sources of e.m.f. have an internal resistance;

(g) explain the meaning of the term terminal p.d.;

(h) select and use the equations: 

e.m.f. = I (R + r), and e.m.f. = V + Ir.
	Teacher explanations: Content of Chapter 3
Class discussions: Resistivity, EMF & internal resistance.
Practical work individually: Finding the resistivity of Constantan or Eureka or conducting paper. EMF & r of a battery.
Calculations: Classwork & homework assignments.

ILT: Interactive animations using crocodile clips.
· Chapter 3 Current Electricity – notes & questions.

· Resistivity & EMF practicals. 

· Advanced Physics CD ROM – EMF & p.d animation.
· Crocodile clips.
· Past Exam Paper Questions.
	Chapter 3 - classwork assignments. (self & peer assessment).

Chapter 3 Questions – homework.

Practical write up with error analysis – linking to course practical tasks
Past Exam Paper Questions

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

PS: Identifying and finding solutions to problems. 

C: Class discussions.

	07/03/2011
	Unit G483: Practical Skills I Physics 1


	Practical Task Number 1. Including a Qualitative, Quantitative, and Evaluative task
	Official examination practical tasks
	Topic Test: Chapters 1-3

Practical Tasks


	14/03/2011
	2.4.1 Wave motion
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(
2.4.2 Electromagnetic waves
(
	(a) describe and distinguish between progressive longitudinal and transverse waves;

(b) define and use the terms displacement, amplitude, wavelength, period, phase difference, frequency and speed of a wave;

(c) derive from the definitions of speed, frequency and wavelength, the wave equation: 

 v = fλ;

(d) select and use the wave equation: v = fλ;

(e) explain what is meant by reflection, refraction and diffraction of waves such as sound and light.

(a) state typical values for the wavelengths of the different regions of the electromagnetic spectrum from radio waves to γ-rays;

(b) state that all electromagnetic waves travel at the same speed in a vacuum;

(c) describe differences and similarities between different regions of the electromagnetic spectrum;

(d) describe some of the practical uses of electromagnetic waves;

(e) describe the characteristics and dangers of UV-A, UV-B and UV-C radiations and explain the role of sunscreen (HSW 6a);

(f) explain what is meant by plane polarised waves and understand the polarisation of electromagnetic waves;

(g) explain that polarisation is a phenomenon associated with transverse waves only;

(h) state that light is partially polarised on reflection;

(i) recall and apply Malus’s law for transmitted

intensity of light from a polarising filter.
	Teacher explanations: Content of Chapter 4
Class discussions: Wave properties, reflection, refraction intensity & polarisation. Tidal and wave power generation in Wales. 
Practical work in pairs: refractive index of glass or Perspex.
Class demonstration: wave properties using slinky spring; ploarising film and reflected light. 
Calculations: Classwork & homework assignments.

ILT: Interactive animations.
· Chapter 4 Wave Properties – notes & questions.
· Chapter 4 Power Point

· Class practical - ray boxes & glass / Perspex blocks.
· Slinky springs, Polaroid film demonstration
· Advanced Physics CD ROM – Wave behaviour animation.

· Walter Fendt: e-m wave, polarisation, refraction animations.
· Past Exam Paper Questions.
	Chapter 4 - classwork assignments. (self & peer assessment).

Chapter 4 Questions – homework.

Practical write up with error analysis – linking to course practical tasks
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.

	21/03/2011
	2.4.3 Interference
(

	(a) state and use the principle of superposition of waves;

(b) apply graphical methods to illustrate the principle of superposition;

(c) explain the terms interference, coherence, path difference and phase difference; 

(d) state what is meant by constructive interference and destructive interference;

(e) describe experiments that demonstrate two source interference using sound, light and

microwaves;

(f) describe constructive interference and destructive interference in terms of path difference and phase difference;

(g) use the relationships:

intensity = power/cross-sectional area

intensity  amplitude2;

(h) describe the Young double-slit experiment and explain how it is a classical confirmation of the wave-nature of light (HSW 1);

(i) Select and use the equation: λ = ax / D for

electromagnetic waves;

(j) describe an experiment to determine the wavelength of monochromatic light using a laser and a double slit (HSW 1);

(k) describe the use of a diffraction grating to determine the wavelength of light (the structure and use of a spectrometer are not required);

(l) select and use the equation dsinθ = nλ;

(m) explain the advantages of using multiple slits in an experiment to find the wavelength of light.


	Teacher explanations: Content of Chapter 5
Class discussions: Superposition, interference & diffraction. 
Practical work circus / class demonstraton: hand held spectroscopes, interference of sound waves, laser with double slits & diffraction grating
Calculations: Classwork & homework assignments.

ILT: Interactive animations of virtual ripple tank. 
Videos: Links on Moodle to You Tube videos on laser eye surgery and laser tattoo removal.

· Chapter 5 Superposition of Waves – notes & questions.
· Chapter 5 Power Point.
· Class circus / demos - hand held spectroscopes, interference of sound waves, laser with double slits & diffraction grating
· Advanced Physics CD ROM – interference summary.

· Labmouse 4 Interference & diffraction animations.

· Walter Fendt: Interference & diffraction animations
· Past Exam Paper Questions.
	Chapter 5 - classwork assignments. (self & peer assessment).

Chapter 5 Questions – homework.

Differentiation with Chapter 4&5 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.


	28/03/2011
	2.4.4 Stationary waves

	(a) explain the formation of stationary (standing) waves using graphical methods;

(b) describe the similarities and differences between progressive and stationary waves;

(c) define the terms nodes and antinodes;

(d) describe experiments to demonstrate stationary waves using microwaves, stretched strings and air columns;

(e) determine the standing wave patterns for stretched string and air columns in closed and open pipes;

(f) use the equation: separation between adjacent nodes (or antinodes) = λ/2;

(g) define and use the terms fundamental mode of vibration and harmonics;

(h) determine the speed of sound in air from measurements on stationary waves in a pipe closed at one end.
	Teacher explanations: Content of Chapter 5
Class discussions: Compare & contrast progressive & standing waves
Practical work in pairs: Wavelength of sound using a resonance tube.
Class demonstraton: standing waves on strings with stroboscope & in air pipes with tuning forks.
Calculations: Classwork & homework assignments.

ILT: Interactive animations of standing waves.
· Chapter 5 Superposition of Waves – notes & questions. 
· Class circus / demos - hand held spectroscopes, interference of sound waves, laser with double slits & diffraction grating

· Advanced Physics CD ROM – standing waves summary.

· Labmouse 4 standing waves animations.

· Walter Fendt: Longitudinal waves in a pipe.
· Past Exam Paper Questions.
	Chapter 5 - classwork assignments. (self & peer assessment).

Chapter 5 Questions – homework.

Differentiation with Chapter 4&5 Level 1-3 Questions.
Practical write up
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.


	04/04/2011
	2.5.1 Energy of a photon
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(
(
2.5.2 The photoelectric effect

	(a) describe the particulate nature (photon model) of electromagnetic radiation;

(b) state that a photon is a quantum of energy of electromagnetic radiation;

(c) select and use the equations for the energy of a photon: E = hf and E = hc / λ 

(d) define and use the electron volt (eV) as a unit of energy;

(e) use the transfer equation: eV = ½ mv2 = for electrons and other charged particles;

(f) describe an experiment using LEDs to estimate the Planck constant h using the equation: eV = hc / λ (no knowledge of semiconductor theory is expected).

(a) describe and explain the phenomenon of the photoelectric effect;

(b) explain that the photoelectric effect provides evidence for a particulate nature of e-m radiation while phenomena such as interference and diffraction provide evidence for a wave nature;

(c) define and use the terms work function and threshold frequency;

(d) state that energy is conserved when a photon interacts with an electron;

(e) select, explain and use Einstein’s photoelectric equation hf = φ + Ekmax;

(f) explain why the maximum kinetic energy of the electrons is independent of intensity and why the photoelectric current in a photocell circuit is proportional to intensity of the incident radiation.


	Teacher explanations: Content of Chapter 6
Class discussions: Compare & contrast wave behaviour & particle behaviour. The photoelectric effect as evidence for particle behaviour of em radiation.
Practical work in pairs: Determination of h using an LED.

Class demonstraton: Photoelectric effect with zinc plate & UV lamp.
Calculations: Classwork & homework assignments.

ILT: Interactive animations of Photoelectric effect
· Chapter 6 Quantum Physics – notes & questions.
· Chapter 6 Power Point
· Simple LED circuit with voltmeter, zinc plate, UV lamp, gold leaf electroscope & electrostatics rods.
· Advanced Physics CD ROM – Photoelectric effect
· Walter Fendt: Photoelectric effect.
· Past Exam Paper Questions.
	Topic Test: Chapters 4 & 5

Chapter 6 - classwork assignments. (self & peer assessment).

Chapter 6 Questions – homework.

Differentiation with Chapter 6 Level 1-3 Questions.
Practical write up

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.

	11/04/2011
	2.5.4 Energy levels in atoms
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(
2.5.3 Wave–particle duality

	(a) explain how spectral lines are evidence for the existence of discrete energy levels in isolated atoms, ie in a gas discharge lamp;

(b) describe the origin of emission and absorption line spectra;

(c) use the relationships:

hf = E1 – E2 and  hc / λ = E1 – E2 .

(a) explain electron diffraction as evidence for the wave nature of particles like electrons;

(b) explain that electrons travelling through polycrystalline graphite will be diffracted by the atoms and the spacing between the atoms;

(c) select and apply the de Broglie equation:

λ = h / mv;

(d) explain that the diffraction of electrons by matter can be used to determine the arrangement of atoms and the size of nuclei.


	Teacher explanations: Content of Chapter 6
Class discussions: Atomic Spectra & electron diffraction. 
Practical work in pairs: Flame tests. 
Class demonstraton: Electron diffraction & gas discharge tubes with hand held spectroscopes. 
Calculations: Classwork & homework assignments.

ILT: Interactive animations of Photoelectric effect.
Research: How energy efficient light bulbs work.

· Chapter 6 Quantum Physics – notes & questions.
· Varoius slats for flame test experiments. Electron diffraction apparatus & gas discharge tubes with hand held spectrometers. 
· Advanced Physics CD ROM – Line spectra
· Walter Fendt: Atomic structure.
· Past Exam Paper Questions.
	Chapter 6 - classwork assignments. (self & peer assessment).

Chapter 6 Questions – homework.

Differentiation with Chapter 6 Level 1-3 Questions.
Practical write up

Past Exam Paper Questions

End f Topic Test
AoN: Scales, proportions, calculations, formulae, graphs.

PS: Identifying and finding solutions to problems. 

C: Class discussions.
WwO: Practical pair or group work.

	18/04/2011
	Easter
	
	
	

	25/04/2011
	Easter
	
	
	

	02/05/2011
	Revision
	
	Past exam papers.

Revision mind maps/ summary sheets/ posters/ power points.


	self & peer assessment
Mock Exam: Unit G482 Electrons, Waves & Photons

	09/05/2011
	Revision
	
	Past exam papers.

Revision mind maps/ summary sheets/ posters/ power points.


	self & peer assessment
Unit G482 Electrons, Waves & Photons external module exam

	16/05/2011
	AS Exam period
	
	
	

	23/05/2011
	AS Exam Period 
	
	
	

	30/05/2011
	Half Term
	
	
	

	06/06/2011
	AS/A2 transition

A2 Key Skills delivery.
	
	
	

	13/06/2011
	
	
	
	

	20/06/2011
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