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Overview

Energy supply is one of the major issues that society
must address in the immediate future.

Citizens are faced with complex choices and a

variety of messages from energy supply companies,
environmental groups, the media, scientists and
politicians. Some maintain that renewable resources
are capable of meeting our future needs, some
advocate nuclear power, and some argue that drastic
lifestyle changes are required. Decisions about energy
use, whether at a personal or a national level, need to
be informed by a quantitative understanding of the

From study at Key Stages 1 to 3 learners should:

. have compared energy uses and costs in
domestic contexts, including calculations using
a variety of units

Statements shown in bold type will only be tested in
the Higher Tier papers.

© OCR 2016
GCSE (9-1) in Physics B (Twenty First Century Science)

situation, and this is an underlying theme of the
chapter.

Topic P2.1 quantifies the energy used by electrical
devices introduces calculations of efficiency and
considers ways of reducing dissipation in a variety
of contexts. In Topic P2.2 national data on energy
sources introduces a study of electricity generation
and distribution; nuclear power generation, the
burning of fossil fuels and renewable resources are
compared and contrasted. Electrical safety in the
home and a review the energy choices available

to individuals, organisations and society are also
included.

] have considered a variety of processes that
involve transferring energy, including heating,
changing motion, burning fuels and changing
position in a field.

All other statements will be assessed in both
Foundation and Higher Tier papers.
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Overview

Known only by its effects, electricity provides an
ideal vehicle to illustrate the use and power of
scientific models. During the course of the 20th
century, electrical engineers completely changed
whole societies, by designing systems for electrical
generation and distribution, and a whole range of
electrical devices.

In this chapter, learners learn how scientists visualise
what is going on inside circuits and predict circuit
behaviour. Topic P3.1 introduces the idea of electric
charge and electric fields. In Topic P3.2, models of
charge moving through circuits driven by a voltage
and against a resistance are introduced. A more
general understanding of voltage as potential
difference is then developed in Topic P3.3, which
then continues with an exploration of the difference

From study at Key Stages 1 to 3 learners should:

] be familiar with the basic properties of
magnets, and use these to explain and predict
observations

] know that there is a magnetic field close to any
wire carrying an electric current

. be aware of the existence of electric charge,

and understand how simple electrostatic
phenomena can be explained in terms of the
movement of electrons between and within
objects

o understand the idea of an electric circuit (a
closed conducting loop containing a battery)

Statements shown in bold type will only be tested in
the Higher Tier papers.

© OCR 2016
GCSE (9-1) in Physics B (Twenty First Century Science)

between series and parallel circuits, leading on to
investigating the behaviour of various components
in d.c. series circuits. Topic 3.4 concentrates on
quantifying the energy transferred in electric circuits
and how this is determined by both the potential
difference and the current.

A reminder of earlier work on magnets and
magnetic fields in Topic P3.5 leads into an
introduction to the electric motor in Topic P3.6.
Applications of electromagnetism and, in
particular the electric motor, have revolutionised
people’s lives in so many ways — from very small
motors used in medical contexts, to very large
motors used to propel ships or pump water in
pumped storage schemes. In Topic P3.7, the
process of electromagnetic induction is placed
in the context of power generation and the use
of transformers in power distribution.

that conducts an electric current and be able
to predict the current in branches of a parallel

circuit
. understand the idea of voltage as a measure
of the ‘strength’ of a battery or power supply
o know that electrical resistance is measured in

ohms and can be calculated by dividing the
voltage across the component by the current
through it

o know that the power ratings of electrical
appliances are related to the rate at which the
appliances transfers energy.

All other statements will be assessed in both
Foundation and Higher Tier papers.
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Overview

Simple but counterintuitive concepts of forces and
motion, developed by Galileo and Newton, can
transform young people’s insight into everyday
phenomena. These ideas also underpin an enormous
range of modern applications, including spacecraft,
urban mass transit systems, sports equipment and
rides at theme parks.

Topic P4.1 reviews the idea of forces: identifying,
describing and using forces to explain simple
situations. Topic P4.2 looks at how speed is measured
and represented graphically and introduces the

From study at Key Stages 1 to 3 learners should:

o describe motion using words and with
distance—time graphs

. use the relationship average speed = distance +
time

. identify the forces when two objects in contact
interact; pushing, pulling, squashing, friction,
turning

Statements shown in bold type will only be tested in
the Higher Tier papers.

30

vector quantities of velocity and displacement. The
relationships between distance, speed, acceleration
and time are an example of simple mathematical
modelling that can be used to predict the speed and
position of a moving object.

The relationship between forces and motion is
developed in Topic P4.3, where resultant forces
and changes in momentum are described. These
ideas are then applied in the context of road safety.

Topic P4.4 considers how we can describe motion in
terms of energy transfers.

. use arrows to indicate the different forces
acting on objects, and predict the net force
when two or more forces act on an object

o know that the forces due to gravity, magnetism
and electric charge are all non-contact forces
. understand how the forces acting on an object

can be used to explain its motion.

All other statements will be assessed in both
Foundation and Higher Tier papers.
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Overview

The terms ‘radiation’ and ‘radioactivity’ are often
interchangeable in the public mind. Because of its
invisibility, radiation is commonly feared. A more
objective evaluation of risks and benefits is
encouraged through developing an understanding of
the many practical uses of radioactive materials.

Topic P5.1 begins by considering the evidence of a
nuclear model of the atom, including Rutherford’s
alpha particle scattering experiment. It then uses
the nuclear model to explain what happens during
radioactive decay. The properties of alpha, beta and

From study at Key Stages 1 to 3 learners should:

o recall that in each atom its electrons are
arranged at different distances from the
nucleus

Statements shown in bold type will only be tested in
the Higher Tier papers.

© OCR 2016
GCSE (9-1) in Physics B (Twenty First Century Science)

gamma radiation are investigated and ideas about
half-life are developed. In Topic P5.2 learners

learn about the penetration properties of ionising
radiation which leads to a consideration of the use of
radioactive materials in the health sector, and how
they can be handled safely. In the context of health
risks associated with irradiation and/or contamination
by radioactive material, they also learn about the
interpretation of data on risk.

Topic P5.3 describes nuclear fission and nuclear
fusion. Learners have the opportunity to learn more
about the issues that surround decisions about the
best way to generate electricity.

] recall that gamma rays are emitted from the
nuclei of atoms
. be able to describe how ionising radiation can

have hazardous effects, notably on human
bodily tissues.

All other statements will be assessed in both
Foundation and Higher Tier papers.
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Overview

Richard Feynman said: “If, in some cataclysm, all of
scientific knowledge were to be destroyed, and only
one sentence passed on to the next generations of
creatures, what statement would contain the most
information in the fewest words? | believe it is the
atomic hypothesis (or the atomic fact, or whatever
you wish to call it) that all things are made of atoms—
little particles that move around in perpetual motion,
attracting each other when they are a little distance
apart, but repelling upon being squeezed into one
another. In that one sentence, you will see, there is
an enormous amount of information about the world,
if just a little imagination and thinking are applied.”
(Six Easy Pieces, p.4)

In this chapter the particle model described by
Feynman is used to predict and explain some

From study at Key Stages 1 to 3 learners should:

. be able to use a particulate model of matter to
explain states of matter and changes of state

] have investigated stretching and compressing
materials and identifying those that obey
Hooke’s law

. be able to describe how the extension or

compression of an elastic material changes as a

Statements shown in bold type will only be tested in
the Higher Tier papers.

a4

properties of matter. Topic P6.1 explores the
relationship between energy and temperature

and the ways in which energy transfer transforms
matter. Topic P6.2 considers how the particle
model explains the differences in densities
between solids, liquids and gases and the effect

of heating both in terms of temperature changes
and changes of state. Topic P6.3 considers the
behaviour of materials under stress and how the
particle model can explain differences in behaviour.
Topic 6.4 deals with pressure, and how it varies in
fluids (liquids and gases), with the particle model
used to explain the law discovered by Robert Boyle.
Finally, in Topic P6.5 ideas about forces and also
the particle model are considered in the context of
planets, moons and satellites in their orbit, and

the formation of the solar system, before briefly
describing the early stage of the Universe and the
Big Bang.

force is applied, and make a link between the
work done and energy transfer during
compression or extension

. have investigated pressure in liquids and
related this to floating and sinking
. be able to relate atmospheric pressure to the

weight of air overhead.

All other statements will be assessed in both
Foundation and Higher Tier papers.
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