Module 1          Foundation Physics
	Content
	In
	Comments

	10.1 Scalars and Vectors
	  
	  

	Addition of vectors
Use of scale diagram to add vectors.
Mathematical calculation limited to two perpendicular vectors
	3.3
	Addition and resolution

	Resolution of vectors into two components at right angles to each other
Resolution of forces and velocities in particular should be discussed.
	3.4, 3.10
	Free-body diagrams. 3.10 deals with 2D motion – resolving velocity.

	Examples should include the components of forces along and perpendicular to an inclined plane.
	3.4
	Car on a hill.

	Moment of a force
Torque
Defined as force ( perpendicular distance from a pivot.
	3.5
	Moments, couples and torques.

	Principle of moments
In problems, candidates are not required to resolve forces or calculate perpendicular distances using sines and cosines.
	3.5
	Equilibrium of moments. Links to symmetry.

	10.2 Kinematics
	  
	  

	Graphical representation of uniformly accelerated motion 
Candidates should know the shapes of v – t,s – t and a – t graphs for uniformly accelerated motion.
	3.1
	Basic definition. Idea of a rate of change.

	Candidates should know one experiment to measure g by a free fall method.
	3.9
	Includes idea of terminal velocity.

	Use of kinematic equations in one dimension for motion with constant velocity or acceleration
Use of v =u + at; s =ut +½at2;
v2 =u2+2as ; s =½(u + v)t.
Derivations are not required.
	3.2
	Links between graphs and equations. (3.1 defines basic terms.)

	Recognition of independence of vertical and horizontal motion of a projectile moving freely under gravity
Problems will be soluble from first principles. The memorising of projectile equations is not required.
	3.10
	Independence of horizontal and vertical components of motion.

	Interpretation of speed-time and displacement-time graphs for motion with non-uniform acceleration
The significance of areas and gradients is required. Candidates may be required to determine such quantities from graphs.
	3.9
	Approach to terminal velocity.

	Drag and lift forces
Thrust = drag and lift = weight for constant velocity.
	3.20
	Newton’s 1st Law.

	Effects of frictional forces and air resistance on motion of falling objects and motion of vehicles
Knowledge that air resistance increases with speed.
	3.9

3.25
	3.9 covers terminal velocity.

3.25 covers frictional forces including viscous drag.

	Concept of a terminal speed for a falling object and the reason for a maximum speed for a vehicle with fixed output power
The general shape of speed-time and acceleration-time graphs for such situations should be appreciated.
	3.9

3.20
	3.9 covers terminal velocity.

3.20 covers Newton’s 1st Law.

	Practical treatment of factors affecting period and the effect of damping on mechanical oscillators
Candidates should know the terms period and amplitude and the appropriate experimental procedures necessary to investigate the factors affecting the period of an oscillator and the damping of a mechanical oscillator system.
No understanding of simple harmonic motion analysis of any oscillator is expected. Candidates might however be required to make reasoned qualitative judgements relating to the factors that affect period and damping.
	3.32

3.33
	3.32:Definition of terms. Oscillators as time keepers.

3.35 covers energy and damping.

3.33 – 36 give more mathematical detail but are more appropriate to Module 4.

3.33 links shm to circular motion. Graphical representation.

	The simple pendulum and mass spring system are treated analytically in Module 4 and an experimental treatment here would prepare candidates for this.
	  
	3.34 gives detailed analysis of a nonspring oscillator

	In practical work relating to this Section candidates should have some experience of using data logging techniques and should appreciate thelimitations of whatever system they use (links with Section 10.6).
	3.33
	Use of a position sensor interfaced to a computer to record displacement versus time for a simple pendulum.

	Use of F = ma in situations where the mass is constant
Formal statements of Newton's laws will not be required. Candidates should be able to apply the laws in simple problems
Candidates should appreciate that for equilibrium, ie at rest or for no acceleration, no resultant force is acting on a body. They may be required to analyse simple force situations using the principles from Section 10.1 to determine whether a system is in equilibrium.
Analysis for translational equilibrium only is required.
Candidates may be required to interpret graphs.
Use to explain why motion of a falling object is independent of mass when air resistance is neglected.
Note that treatment of Newton’s second law as force = rate of change of momentum is not required until Module 4. Note also that treatment of circular motion is not required until Module 4.
	3.20 – 3.23

3.20

3.21

3.22

3.24 – 3.27
	3.20 – 3.23 develop the idea of resultant force and Newton’s laws of motion.

3.20 covers 1st Law – motion in the absence of a resultant force.

3.21 covers the effect of a resultant force F = ma.

3.22 covers Newton’s 2nd Law as F = dp/dt – (more relevant to module 4).

3.24 – 3.27 deal with examples and applications of Newton’s Laws.

	10.3 Energy Concepts
	  
	  

	Principle of conservation of energy
Candidates should know and be able to apply this principle in the context of topics in Module 1 and in particular to the energy transformations in simple systems, eg mechanical or electro-mechanical systems.
	3.11
	This introduces the concept of energy.

	Electrical energy sources
It is expected that candidates will have reviewed in general terms the availability of carbon-based resources, solar energy, wave energy, wind energy, nuclear energy and geothermal energy. Candidates should appreciate the role of the sun and moon in renewable sources such as wind and wave energy.
They should know the form of the energy in each case and should be able to describe in general terms the processes involved in converting each into electrical energy. Candidates should know at least one advantage and one disadvantage for each. In particular they should consider the appropriateness of each for use in the UK. Candidates should have some simple appreciation of the relative capital, running costs and environment impact of providing similar power outputs using each source of energy. When quantitative work is required candidates will be given information. Questions will not demand knowledge of physics beyond that elsewhere in the module.
Candidates should know about thermal energy losses in cables when transmitting over long distances and may be required to do calculations involving DC voltages to demonstrate these losses (links with section 10.5). Knowledge of the roles of alternating current and transformers in overcoming these difficulties is expected but thephysics of generators and transformers is not required.
	3.11

3.14
	3.11 deals with types of energy and energy transfers.

3.14 deals with power and efficiency – touches on limits to efficiency in heat engines.

	Quantitative application of conservation of energy in uniform gravitational fields
Candidates should be able to apply the equations:
change in PE = mg(h and KE = ½mv2.
	3.13

5.4
	3.13 derives equations KE = ½mv2 and (Gravitational PE = mgh from work done by forces.

PE is also covered in 5.4.

	Energy stored for a stretched spring. Spring stiffness k
Energy stored = ½F(l =½k((l)2.
Only situations where k is constant are required.
Note that the work in this Section is extended in Modules 4 and 5 to include other energy transformations.
	3.12
	Deals with work done and derives elastic strain energy is on stretched spring and wire.

	10.4 Electricity
	  
	  

	Electric current as rate of flow of charge, I =(Q/(t 
Candidates should appreciate that the charge that has flowed is the area under a current-time graph.
	4.1
	  

	The nature of charge carriers in metals, liquids and gases
	4.2
	  

	Use of I = nAvq
Candidates are not expected to recall the derivation of I = nAvq but it is expected that they will have discussed the derivation.
	4.2
	  

	Emf and potential difference
Definition of the volt as work done per coulomb of charge transferred between two points.
	4.3, 4.4
	  

	The definition and concept of internal resistance
Candidates should be able to determine the total emf and internal resistance of cells in series.
	4.5
	Apply Kirchoff laws to cells.

	Awareness of the use to limit current in HT and EHT supplies.
	4.4
	  

	Concept of ‘lost volts’
Terminal p.d. = E – Ir.
	4.4
	although “lost volts” as a terminology is not used

	Resistance and resistivity
Resistance defined by R = V/I.
	4.3
	  

	Resistivity defined by ( = RA/l.
	4.7
	  

	Ohm's law as a special case where I ( V
	4.3
	  

	Comparison of V – I graphs for a metal, a negative temperature coefficient (ntc) thermistor and a diode
Qualitative and experimental treatment of effects of temperature on the resistance of a metal and on a negative temperature coefficient thermistor. In problems diodes will be assumed to be ideal. Rectifying property and the use of diodes in receivers should be appreciated. Experiments: calibration of a thermistor; investigate characteristics of a filament lamp, diode and LED.
Use of the effect of temperature on resistance in a temperature sensor (links with Section 10.6). Temperature coefficient of resistance is not required.
	4.9
	5.25 applies diodes to power supplies.

	Qualitative and experimental treatment of effects of light intensity on resistance of an LDR
Investigation of resistance of an LDR with light intensity (links with Section 10.6).
	4.10, 4.13
	  

	Simple explanation of the change in resistance with temperature for a metal and with temperature and light intensity for a semiconductor
Explanation in terms of the number and motion of charge carriers.
Questions referring to holes as charge carriers will not be set.
	4.2, 4.7
	See 10.14, 10.15 for semiconductors.

	Superconductivity
Knowledge of the existence of a transition temperature when some materials become superconductors.
Applications of superconducting materials: eg production of powerful electromagnets with no generation of internal energy; long term energy storage and low noise electronic devices.
	4.7
	  

	10.5 DC Circuits
	  
	  

	Currents, voltages and resistances in series and parallel circuits
	  
	  

	Conservation of charge and energy in simple DC circuits
Current into a junction = current out of the junction.
Emf is sum of p.d.s across each component in a series circuit.
Formal statements of Kirchhoff's laws are not expected but candidates should be aware of them and their use in simple circuits.
	4.3, 4.5
	  

	Power dissipation
P = V I; P = 12R; P = V2/R
Effect of resistance in wires when transmitting information should be discussed (links with Sections 10.3 and 10.6).
	4.8
	  

	Potential difference in terms of energy transfer
V = W / Q; V = P/I
Variation of terminal p.d. and energy dissipated in a load with load resistance and load current.
	4.4, 4.8
	  

	Effective resistance of combinations of series and parallel resistors
R = R1 + R2 + R3 +… in series circuit
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 … in parallel circuit
	4.6
	  

	The potential divider
output voltage across R1
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Emphasis should be on its use to produce lower potential differences and to produce varying potential differences.
Examples should include the use of thermistors and LDRs in potential divider circuits (links with Section 10.6).
Appreciation that the light output of an LED can be varied by changing the input voltage to it and the relevance to changing audio information to optical information (links with Section 10.6).
The use of the potentiometer as a measuring instrument is not required.
	4.10
	  

	10.6 Information and Communication
	  
	  

	The nature of information and its transmission 
Appreciation that any scientific measurement is information and that our understanding of the universe is based on gathering information in a variety of forms. They should appreciate the advantages of capturing information using sensors for future analysis (links with Section 10.2).
	13.1
	  

	Data collection
The difference between digital and analogue data. Electrical variations produced by potential divider systems and on/off switches (links with Sections 10.4 and 10.5).
	13.6
	  

	The concept of converting analogue into digital data using two voltage levels. For examination purposes, knowledge of binary numbers 1 to 10 (0000 to 1010) is adequate. The ability to do binary arithmetic is not required. Knowledge of electronic circuitry is not required.
	13.6
	  

	The idea of sampling data when monitoring. Appreciation that more frequent sampling produces higher quality information.
	  
	  

	Candidates should appreciate the use of a variety of sensors to collect data by converting a physical parameter into a voltage, for example, sensors that are used to monitor light intensity and temperature (links with Sections 10.4 and 10.5). The reasons for use of remote sensing should be understood.
	  
	Some coverage on 13.3

	Data transmission
Candidates should study transmission by metal cables. They should understand why signal strength falls with distance.The problems caused by thermal energy due to electrical heating when considering further miniaturisation of systems should be appreciated (links with section 10.5).
	  
	  


 

