Unit P1: Universal physics

Throughout the unit

Use and rearrange equations given in this unit

Visible light and the Solar System

Investigate the behaviour of converging lenses, including real and
virtual images
Investigate the use of converging lenses to:
measure the focal length using a distant object
converging lens (formulae are not needed)

Explain how waves will be refracted at a boundary in
terms of the change of speed and direction
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The electromagnetic spectrum
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Waves and the Universe

Construct a simple spectrometer, from a CD or DVD, and use it
to analyse common light sources

Unit P1: Universal physics
Analyse data provided to support the location of
telescopes outside the Earth’s atmosphere

Describe how the evolution of stars with a mass larger
than the Sun is different, and may end in a black hole or
neutron star

Demonstrate an understanding that if a wave source is
moving relative to an observer there will be a change in
the observed frequency and wavelength
Describe the red-shift in light received from galaxies at
different distances away from the Earth
Explain why the red-shift of galaxies provides evidence
for the Universe expanding
Explain how both the Big Bang and Steady State theories
of the origin of the Universe both account for red-shift of
galaxies
Explain how the discovery of the CMB radiation led to the
Big Bang theory becoming the currently accepted model

Waves and the Earth

Unit P1: Universal physics

Investigate the unpredictability of earthquakes, through sliding
blocks and weights

Demonstrate an understanding of how P and S waves

Generation and transmission of electricity





PIV
Investigate the power consumption of low-voltage electrical
items

Unit P1: Universal physics
Investigate factors affecting the generation of electric current by
induction

Use the turns ratio equation for transformers to predict
either the missing voltage or the missing number of turns
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Energy and the future





Unit P1: Universal physics

(useful energy transferred by the device)
 _________________________________ 
(total energy supplied to the device)

Investigate how the nature of a surface affects the amount of
thermal energy radiated or absorbed

Unit P2: Physics for your future

Unit P2: Physics for your future

Investigate the relationship between potential difference
(voltage), current and resistance
Investigate the relationship between force, mass and
acceleration
Investigate the forces required to slide blocks along different
surfaces, with differing amounts of friction
Investigate how crumple zones can be used to reduce the forces
in collisions
Investigate models which simulate radioactive decay

Unit P2: Physics for your future

Investigate forces between charges
Conduct experiments to show the relationship between potential
difference (voltage), current and resistance, for a component
whose resistance varies with a given factor, such as temperature,
light intensity and pressure
Investigate the motion of falling
Investigate momentum during collisions
Investigate power by running up the stairs or lifting objects of
different weights

Unit P2: Physics for your future

Throughout the unit

Use and rearrange equations given in this unit

Static and current electricity
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Controlling and using electric current

Demonstrate an understanding that potential difference
(voltage) is the energy transferred per unit charge passed
and hence that the volt is a joule per coulomb
Investigate the relationship between potential difference
(voltage), current and resistance
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Explain the energy transfer (in 2.12 above) as the result
of collisions between electrons and the ions in the lattice
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Motion and forces
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determine the distance travelled using the area
between the graph line and the time axis (for uniform
acceleration only

Unit P2: Physics for your future
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Investigate the relationship between force, mass and
acceleration

Momentum, energy, work and power

Investigate the forces required to slide blocks along different
surfaces, with differing amounts of friction
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Investigate how crumple zones can be used to reduce the forces
in collisions
Use the equation:
force (newton, N)  change in momentum (kilogram
metre per second, kg m/s) / time (second, s)
(mv  mu)
F  _________
t
to calculate the change in momentum of a system, as in 4.6
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Carry out calculations on work done to show the
dependence of braking distance for a vehicle on initial
velocity squared (work done to bring a vehicle to rest
equals its initial kinetic energy)

Unit P2: Physics for your future
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Explain why nuclear fusion does not happen at low
temperatures and pressures, due to electrostatic
repulsion of protons
a practical and economic form of power station

Advantages and disadvantages of using radioactive materials

Unit P2: Physics for your future

Investigate models which simulate radioactive decay

Unit P3: Applications of physics
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Unit P3: Applications of physics

Investigate variations of image characteristics with objects at
different distances from a converging lens
Investigate the critical angle for perspex/air or glass/air or
water/air boundaries
Investigate TIR between different media
Investigate factors affecting the height of rebound of bouncing
balls
Investigate the temperature and volume relationship for a gas
Investigate the volume and pressure relationship for a gas

Investigate the relationship between the intensity of radiation and
the distance from the source
Investigate the absorption of light by translucent materials in
order to simulate X-rays’ absorption
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Unit P3: Applications of physics
Investigate conservation of energy and momentum during
collisions using models to represent particles
Investigate inelastic collisions with the two objects remaining
together after the collision and also ‘near’ elastic collisions
Investigate the temperature and pressure relationship for a gas
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Unit P3: Applications of physics

Throughout the unit
Use and rearrange equations given in this unit

Radiation in treatment and medicine

Use the equation:
intensity  power of incident radiation / area
P
I  __
A


Investigate variations of image characteristics with objects at
different distances from a converging lens
Use the lens equation:
1
1
1
__
 __  __
f
u
v
(f  focal length (m), u  object distance (m), v  image
distance (m))
The use of the real is positive sign convention is preferred
and will be used in the exam
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laser correction

Calculate critical angle using Snell’s Law

Investigate the critical angle for perspex/air or glass/air or
water/air boundaries
Investigate TIR between different media

X-rays and ECGs
E  hf

Use the equation:
current (ampere, A)  number of particles per second (1/
second, 1/s)  charge on each particle (coulomb, C)
INq
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Unit P3: Applications of physics
Use the equation:
kinetic energy (joule, J)  electronic charge (coulomb, C)
 accelerating potential difference (volt, V)
1
KE  _
mv2  e  V
2
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Production, uses and risks of ionising radiation from radioactive sources

B
Describe the process of B decay (a proton becomes a
neutron plus a positron)
A B

G

Use given data to balance nuclear equations
Describe the features of the N-Z curve for stable isotopes
Identify isotopes as radioactive from their position relative
to the stability curve
Recall that nuclei with high values of Z (above 82) usually
undergo alpha decay

38

Unit P3: Applications of physics
Recall that an isotope above the curve has too many
neutrons to be stable and will undergo B decay
Recall that an isotope below the curve has too many
protons to be stable and will undergo B decay
Recall that the proton and neutron each contain three
particles called quarks
Describe the arrangement of up and down quarks in
protons and neutrons
Use given data to explain the arrangement of up and
down quarks in protons and neutrons in terms of charge
and mass
Explain B decay as a process that involves a down quark
changing into an up quark (a neutron becomes a proton
and an electron)
Explain B decay as a process that involves an up quark
changing into a down quark (a proton becomes a neutron
and a positron)

Motion of particles
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Carry out calculations using momentum conservation for a
two-body collision (in one dimension only)
Carry out calculations using conservation of kinetic
energy for a two-body elastic collision (in one dimension
only)
Investigate factors affecting the height of rebound of bouncing
balls

E  mc
in a quantitive way using the equation E  mc2

Kinetic theory and gases



Investigate the temperature and volume relationship for a gas

Unit P3: Applications of physics
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Investigate the volume and pressure relationship for a gas

V P V P

Use the equation:
initial pressure (pascal, Pa)  initial volume (metre3, m3)
/ initial temperature (kelvin, K) 
3
Pa) 
, m3
(kelvin, K)
P1V1
P2V2
____
 ____
T1
T2

