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Module 1: Development of practical skills in physics
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Practical skills assessed in a written examination
Learners should be able to demonstrate and apply their knowledge and understanding of:

experimental design, including to solve problems set in a practical context

identification of variables that must be controlled, where appropriate

evaluation that an experimental method is appropriate to meet the expected outcomes.

how to use a wide range of practical apparatus and techniques correctly

appropriate units for measurements

presenting observations and data in an appropriate format

processing, analysing and interpreting qualitative and quantitative experimental results

use of appropriate mathematical skills for analysis of quantitative data

appropriate use of significant figures

plotting and interpreting suitable graphs from experimental results, including

(i) selection and labelling of axes with appropriate scales, quantities and units

(ii) measurement of gradients and intercepts.

how to evaluate results and draw conclusions

the identification of anomalies in experimental measurements

the limitations in experimental procedures

precision and accuracy of measurements and data, including margins of error, percentage errors and uncertainties in 

apparatus

the refining of experimental design by suggestion  of improvements to the procedures and apparatus.
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Module 2: Foundations of physics
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Physical quantities and units
Learners should be able to demonstrate and apply their knowledge and understanding of:

physical quantities have a numerical value and a unit

making estimates of physical quantities listed in the specification.

Système Internationale (S.I.) base quantities and their units – mass (kg), length (m), time (s), current (A), temperature (K), 

amount of substance (mol)

derived units of S.I. base units

units listed in this specification

checking the homogeneity of physical equations usinf S.I. base units

prefixes and their symbols to indicate decimal submultiples or multiples of units – pico (p), nano (n), micro (μ), milli (m), 

centi (c), deci (d), kilo (k), mega (M), giga (G), tera (T)

the conventions used for labelling graph axes and table columns.

Making measurements and analysing data

Learners should be able to demonstrate and apply their knowledge and understanding of:

systematic errors (including zero errors) and random errors in measurements

precision and accuracy

absolute and percentage uncertainties when data are combined by addition, subtraction, multiplication, division and raising 

to powers

graphical treatment of errors and uncertainties; line of best fit; worst line; absolute and percentage uncertainties; 

percentage difference.

scalar and vector quantities

vector addition and subtraction

vector triangle to determine the resultant of any two coplanar vectors

resolving a vector into two perpendicular components; Fx =FcosƟ , Fx =  FsinƟ
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Motion
Learners should be able to demonstrate and apply their knowledge and understanding of:

displacement, instantaneous speed, average speed, velocity and acceleration

graphical representations of displacement, speed, velocity and acceleration

Displacement–time graphs; velocity is gradient

Velocity–time graphs; acceleration is gradient; displacement is area under graph.

the equations of motion for constant acceleration in a straight line, including motion of bodies falling in a uniform 

gravitational field without air resistance (see specification)

techniques and procedures used to investigate the motion and collisions of objects

acceleration g of free fall

techniques and procedures used to determine the acceleration of free fall using trapdoor and electromagnet arrangement or 

light gates and timer

reaction time and thinking distance; braking distance and stopping distance for a vehicle.

independence of the vertical and horizontal motion of a projectile

two-dimensional motion of a projectile with constant velocity in one direction and constant acceleration in a perpendicular 

direction.

Forces in action

Learners should be able to demonstrate and apply their knowledge and understanding of:

net force = mass × acceleration; F = ma

the newton as the unit of force

weight of an object; W = mg

the terms tension, normal contact force, upthrust and friction

free-body diagrams

one- and two-dimensional motion under constant force.

drag as the frictional force experienced by an object travelling through a fluid

factors affecting drag for an object travelling through air

motion of objects falling in a uniform gravitational field in the presence of drag

terminal velocity

techniques and procedures used to determine terminal velocity in fluids.

moment of force

couple; torque of a couple

the principle of moments

centre of mass; centre of gravity; experimental determination of centre of gravity

equilibrium of an object under the action of forces and torques

condition for equilibrium of three coplanar forces; triangle of forces.

density (see specification)

pressure (see specification)

upthrust on an object in a fluid; Archimedes’ principle (see specification)

Work, energy and power

Learners should be able to demonstrate and apply their knowledge and understanding of:

work done by a force; the unit joule

W= FxcosƟ for work done by a force

the principle of conservation of energy

energy in different forms; transfer and conservation

transfer of energy is equal to work done.

kinetic energy of an object (see specification)

 



gravitational potential energy of an object in a uniform gravitational field (see specification)

the exchange between gravitational potential energy and kinetic energy

power; the unit watt (see specification)
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Charge and current
Learners should be able to demonstrate and apply their knowledge and understanding of:

electric current as rate of flow of charge (see specification)

the coulomb as the unit of charge

the elementary charge e equals 1.6 × 10−19 C

net charge on a particle or an object is quantised and a multiple of e

current as the movement of electrons in metals and movement of ions in electrolytes

conventional current and electron flow

Kirchhoff’s first law; conservation of charge.

mean drift velocity of charge carriers

I = Anev, where n is the number density of charge carriers

distinction between conductors, semiconductors and insulators in terms of n.

Energy, power and resistance

Learners should be able to demonstrate and apply their knowledge and understanding of:

circuit symbols

circuit diagrams using these symbols

potential difference (p.d.); the unit volt

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

distinction between e.m.f. and p.d. in terms of energy transfer

energy transfer; W = VQ; W = ƐQ.

energy transfer eV = ½ mv2 for electrons and other charged particles.
resistance (see specification)

Ohm’s law

I–V characteristics of resistor, filament lamp, thermistor, diode and light-emitting diode (LED)

techniques and procedures used to investigate the electrical characteristics for a range of ohmic and non-ohmic 

components.

light-dependent resistor (LDR); variation of resistance with light intensity.

resistivity of a material (see specification)

techniques and procedures used to determine the resistivity of a metal.

the variation of resistivity of metals and semiconductors with temperature

negative temperature coefficient (NTC) thermistor; variation of resistance with temperature.

energy transfer; W = V I t

the power equations (see specification)

the kilowatt-hour (kW h) as a unit of energy; calculating the cost of energy.

Electrical circuits

Learners should be able to demonstrate and apply their knowledge and understanding of:

Kirchhoff’s second law; the conservation of energy

Kirchhoff’s first and second laws applied to electrical circuits

total resistance of two or more resistors in series (see specification)

total resistance of two or more resistors in parallel  (see specification)

analysis of circuits with components, including both series and parallel

analysis of circuits with more than one source of e.m.f.

source of e.m.f.; internal resistance

terminal p.d.; ‘lost volts’

the equations E = I (R + r)  and E = V + Ir

 


	AS Physics PLC Module 1 - Development of practical skills in physics
	AS Physics PLC Module 2 - Foundations of physics
	AS Physics PLC Module 3 - Forces and motion
	AS Physics PLC Module 4 - Electrons, waves and photons

