EDEXCEL A2 PHYSICS SYLLABUS 2001

GENERAL ITEMS
1 Physical quantities and their units.
Understanding of the distinction between base and derived physical quantities and their units in SI. Luminous intensity and the candela are not included.

2 Order of magnitude.
Appreciation of the order of magnitude of common physical quantities.

3 Word equations.
The use, where appropriate, of word equations to define physical quantities and their units.

4 An understanding of the concept rate of change with time.
Eg  average u = x/t average a = u/t

Instantaneous value as gradient of graph is expected.

5 Graphs.
Translate information between graphical, numerical and algebraic forms.

Plot two variables from experimental or other data.

Understand that y = mx + c represents a linear relationship.

Determine the slope and intercept of a linear graph.

Draw and use the slope of a tangent to a curve as a measure of rate of change.

Understand the possible physical significance of the area between a curve and the x axis and be able to calculate it or measure it by counting squares as appropriate.

E.g. Work done = area under a force-displacement graph.

6 Homogeneity.
Understanding of homogeneity of equations and its use as a check for possible correctness.

7 Vectors and scalars.
The recognition of a physical quantity as a vector or a scalar.

Resolution of a vector into two components at right angles to each other.

Addition rule for two vectors, mathematical calculations limited to two perpendicular vectors.

8 Graphs.
Use logarithmic plots to test exponential and power law variations; sketch simple functions including: y = k/x, y = kx2,  

y = k/ x2,  y = sin x,  y = cos x,  y = e-kx

MODULE - PHY 4
Circular motion and oscillations
4.1 Angular speed, period, frequency.
The radian.

w = /t 

v = r

T = 2/ 
f = /2
4.2 Acceleration and resultant force. 

For a body moving at a constant speed in a circular path, acceleration a = v2 / r

Resultant force F towards the centre of

the circle equals mv2 / r

Idea of apparent weightlessness when

objects are in free fall.
4.3 Simple harmonic motion. 

Variation of displacement, velocity and acceleration with time, treated graphically. An understanding that s.h.m. results when acceleration is proportional to displacement and in the opposite direction.
4.4 Frequency and period for simple harmonic motion.

The equation a = -(2f)2 x

T = 1/f.

4.5 Undamped simple harmonic oscillations.
x = x0 cos 2ft

Angles expressed in both degrees and radians.

Maximum speed = 2fx0

Velocity as gradient of displacement-time graph.

Acceleration as gradient of velocity-time graph.
4.6 Mechanical oscillators. 

Experimental study of a simple pendulum.

T = 2(l/g)1/2 for small amplitude oscillations.
Experimental study of mass-spring system.

T = 2(m/k)1/2 where k is the spring stiffness.
4.7 Free and forced vibrations.
Mechanical resonance.
An experimental and qualitative knowledge of mechanical resonance. Damping..

Waves

4.8 Mechanical waves on water, along springs and in air (sound).
The emphasis should be on the generation of waves and the transmission of energy in the medium.
4.9 Electromagnetic waves. 
It is expected that electromagnetic wave phenomena will be demonstrated using visible light and microwaves.
The electromagnetic spectrum.
An outline of the whole spectrum: the order of magnitude of the wavelengths of the main regions should be known.

4.10 Progressive waves: longitudinal and transverse waves.
Amplitude, speed, wavelength, frequency and phase interpreted graphically.

c = f 
Plane polarisation. 

Plane polarisation as a property of transverse waves demonstrated using light and microwaves.

4.11 Conservation of energy for waves in free space from a point source. Inverse square law.
Energy flux or intensity measured in W m-2
Intensity I = P/4r2
Superposition of waves
4.12 The principle of superposition. 

Graphical treatment. 
4.13 Wavefronts. 

By definition, all points on a wavefront are in phase.
Phase difference and path difference. 

 (phase)  = 2(path) / 
4.14 Stationary waves and resonance. 

Demonstration using waves on strings and microwaves. Half-wavelength separation of nodes or antinodes should be known but need not be derived.
4.15 Diffraction at a slit. 

Demonstrated using water waves, microwaves and light. Appreciation of dependence of the width of central maximum on relative sizes of slit and wavelength.
4.16 Two slit interference patterns. 

Coherence.
Interpretation of the observed patterns using the principle of superposition, illustrated by the overlapping of two sets of circular waves on water. Measurements of wavelength with both visible light and microwaves. Knowledge of experimental details and typical dimensions is expected. 

= xs/D for light; the limitations should be understood but the proof is not required.
Quantum phenomena
4.17 The photon model of electromagnetic radiation.
The Planck constant.

E = hf
The photoelectric effect.

Work function and the photoelectric equation.
Simple demonstration (eg discharge of negatively charged zinc plate). The concept of stopping potential and its measurement.

Maximum energy of photoelectrons = hf - 
4.18 Energy levels.
The electronvolt.
Possible energy states of an atom as fixed and discrete.

hf = E1 - E2

The emission and absorption line spectrum of atomic hydrogen related to electron energy levels.

4.19 Wave properties of free electrons.
Electron diffraction. 
Wave-particle duality. 

The de Broglie wavelength.

 = h/p
Stationary waves in the hydrogen atom.
Wave properties of electrons in atoms. 

The expanding Universe
4.20 Optical line spectra. 

Demonstration of spectra using a diffraction grating. Star spectra emission and absorption lines and their relation to chemical composition.
4.21 Electromagnetic Doppler Effect. 

Doppler shift of spectral lines.

f /f  = = v / c, where v is the speed of a star or galaxy towards or away from the Earth.

The light year.
Expansion of the Universe.
Hubble's law. The Big Bang.
The red shift of galaxies

v = Hd, with H in s-1
.The age of the Universe: uncertainty in d and H.
4.22 Open and closed Universes. 

The average mass-energy density of the Universe: indefinite expansion or final contraction.


MODULE - PHY 5
THEORY SECTION

(The other section is a practical test)
Gravitational fields
5.1 The concept of a field. 

Use of lines of force to describe fields qualitatively.
Gravitational field strength. 

g = F/m

Field strength understood as a vector quantity.
5.2 Force between point masses.
F = Gm1m2 / r2
Measurement of G is not required.
Gravitational field strength in radial fields.
Inverse square law for spherically symmetric masses

g = Gm/r2
Equipotential surfaces. (The relationship V = - Gm/r is not required.) Application to satellite orbits.
Electric fields
5.3 Electrostatic phenomena and electric charge.
Charging by contact (friction): two kinds of charge. Conductors and insulators.
The electronic charge.
The discrete nature of charge to be understood.

Measurement of charge.
Use of coulombmeter. Details of the meter are not required.

5.4 Electric field strength. 

E = F/Q 
5.5 Force between point charges.
F = kQ1Q2 / r2 

where, for free space (or air), k = 1 / 40 = 9.0 x 109 Nm2C-2
An experimental demonstration is not required.
5.6 Electric field strength in radial fields.
Inverse square law.

E = kQ/r2
(The relationship V = kQ/r is not required.)
5.7 Electric field strength in uniform fields.
E = V/d

Equipotential surfaces.

Electric potential difference.
V = W/Q

Electron beams.
Kinetic energy from (1/2mev2 = eV

Capacitance
5.8 Capacitance. 
C = Q/V

Experimental investigation of charge stored. Appreciation of the significance of the area under an I-t graph.
5.9 Capacitors in series and parallel. 

Equivalent capacitance formulae:

1 / C = 1 / C1 + 1 / C2 + 1 / C3

C = C1 + C2 + C3

Comparison with resistance formulae.
5.10 Energy stored in a charged capacitor.
Energy stored E = ½ CV2 = ½ QV

Energy stored represented by the area under a V-Q graph.
Magnetic fields
5.11 Permanent magnets. 
Use of field lines to describe magnetic fields. 

Concept of a neutral point.
5.12 Magnetic flux density (B-field). 

Magnitude of B defined by F = BIl.

Direction of B given by left-hand rule.

Vector nature of B.

Experimental study of the force on a current-carrying conductor in a magnetic field.
5.13 Magnetic effect of a steady current.
Magnetic field in a solenoid and near a straight wire to be investigated experimentally using a pre-calibrated Hall probe.

B = 0nI and B = 0I/2r
Electromagnetic induction
5.14 Magnetic flux, flux linkage. 

Magnetic flux.

= BA

5.15 Electromagnetic induction. 

Experimental demonstration that change of flux induces an emf in a circuit.
Faraday's and Lenz's laws of electromagnetic induction.
Emf as equal to rate of change of magnetic flux linkage.

Lenz's law as illustrating energy conservation.

Investigations:

 = - N / t
5.15 The transformer. 

Explained in terms of magnetic flux linkage.

For an ideal transformer: Vp/Vs = Np/Ns

MODULE - PHY 6
Analogies in physics
6.1 Comparison of springs and capacitors.

F = kx and V = Q/C as mathematical models for springs and capacitors.

Energy stored.

6.2 Comparison of electric and gravitational fields.
Inverse square law for radial fields.

E = kQ/r2 and g = Gm/r2
(Concept of inverse potential not required.)

Similarities and differences between the fields.

6.3 Comparison of capacitor discharge and radioactive decay.
Exponential decay: form of discharge graph.

Q = Qoe-t/RC and N = Noe- t
Current, I = Q/RC and activity A = N

Time constant: t½ / RC = ln2 and t½ = ln 2
Accelerators
6.4 Conservation of mass-energy. 

E = c2 m applies in all situations.

Simple calculations relating mass difference to energy change.

Unified atomic mass unit, u.

Fission and fusion.
6.5 Principles of linear accelerators. 
Production of MeV particles using a Van de Graaff generator.

Principle of a linac to reach GeV.

Understanding that particles never reach the speed of light. (Knowledge of m = mo is not required.)

Fixed target experiments.
6.6 Principles of ring accelerators. 
Force on charged particle moving perpendicular to a uniform magnetic field, F = BQv

Principle of the cyclotron: derivation of supply frequency for non-relativistic particles.

Colliding beam experiments.

6.7 Principles of detecting particles. 
Principles of cloud/bubble chambers and

spark/drift chambers.

Interpretation of photographs showing particle tracks: charge and momentum.
