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Rationale

Physics is a fundamental science that endeavours to explain all the natural phenomena that occur in the
universe. Its power lies in the use of a comparatively small number of assumptions, models, laws and
thecries to expiain a wide range of phenomena, from the incredibly small to the incredibly large. Physics has
helped to unlock the mysteries of the universe and provides the foundation of understanding upon which
modern technologies and all other sciences are based.

The Physics ATAR course uses qualitative and quantitative models and theories based on physical laws to
visualise, explain and predict physical phenomena. Models, laws and theories are developed from, and their
predictions are tested by, making observations and guantitative measurements. In this course, students
gather, analyse and interpret primary and secondary data to investigate a range of phenomena and
technologies using some of the most important models, laws and theories of physics, including the kinetic
particle model, the atomic model, electromagnetic theory, and the laws of classical mechanics.

Students investigate how the unifying concept of energy explains diverse phenomena and provides a
powerful tool for analysing how systems interact throughout the universe on multiple scales. Students learn
how more sophisticated theories, including quantum theory, the theory of relativity and the Standard
Model, are needed to explain more complex phenomena, and how new observations can lead to models and
theories being refined and developed.

Students learn how an understanding of physics is central to the identification of, and solutions to, some of
the key issues facing an increasingly globalised society. They consider how physics contributes to diverse
areas in contemporary life, such as engineering, renewable energy generation, communication,
development of new materials, transport and vehicle safety, medical science, an understanding of climate
change, and the exploration of the universe.

Studying senior secondary science provides students with a suite of skills and understandings that are
valuable to a wide range of further study pathways and careers. Studying physics will enable students to
become citizens who are better informed about the world around them and who have the critical skills to
evaluate and make evidence-based decisions about current scientific issues, The Physics ATAR course will
also provide a foundation in physics knowledge, understanding and skills for those students who wish to
pursue tertiary study in science, engineering, medicine and technology.
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Aims

The Physics ATAR course aims to develop students’:

appreciation of the wonder of physics and the significant contribution physics has made to
contemporary society

understanding that diverse natural phenomena may be explained, analysed and predicted using
concepts, models and theories that provide a reliahle basis for action

understanding of the ways in which matter and energy interact in physical systems across a range of
scales

understanding of the ways in which models and theories are refined and new models and theories are
developed in physics; and how physics knowledge is used in a wide range of contexts and informs
personal, local and global issues

investigative skills, including the design and conduct of investigations to explore phenomena and solve
problems, the collection and analysis of qualitative and quantitative data, and the interpretation of
evidence

ability to use accurate and precise measurement, valid and reliable evidence, and scepticism and
intetlectual rigour to evaluate claims

ability to communicate physics understanding, findings, arguments and conclusions using appropriate
representations, modes and genres,
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Unit 1 - Thermal, nuclear and electrical physics

Unit description

An understanding of heating processes, nuclear reactions and electricity is essential to appreciate how global
energy needs are met. [n this unit, students explore the ways physics is used to describe, explain and predict
the energy transfers and transformations that are pivotal to modern industrial societies. Students investigate
heating processes, apply the nuclear model of the atom to investigate radioactivity, and learn how nuclear
reactions convert mass into energy. They examine the movement of electrical charge in circuits and use this
to analyse, explain and predict electrical phenomena.

Contexts that can be investigated in this unit include technologies related to nuclear, thermal, or geothermal
energy, the greenhouse effect, electrical energy production, large-scale power systems,
radiopharmaceuticals, and electricity in the home; and related areas of science, such as nuclear fusion in
stars and the Big Bang theory.

Through the investigation of appropriate contexts, students understand how applying scientific knowledge
to the challenge of meeting world energy needs requires the international cooperation of multidisciplinary
teams and relies on advances in ICT and other technologies. They explore how science knowledge is used to
offer valid explanations and reliable predictions, and the ways in which it interacts with social, economic,
cultural and ethical factors.

Students develop skills in interpreting, constructing and using a range of mathematical and symbolic
representations to describe, explain and predict energy transfers and transformations in heating processes,
nuclear reactions and electrical circuits. They develop their inquiry skills through primary and secondary
investigations, including analysing heat transfer, heat capacity, radioactive decay and a range of simple
electrical circuits.

Learning outcomes

By the end of this unit, students:

e understand how the kinetic particle model and thermodynamics concepts describe and explain heating
processes

e understand how the nuclear model of the atom explains radioactivity, fission, fusion and the properties
of radioactive nuclides

e understand how charge is involved in the transfer and transformation of energy in electrical circuits
e understand how scientific models and theories have developed and are applied to improve existing, and
develop new, technologies

e use science inquiry skills to design, conduct and analyse safe and effective investigations into heating
processes, nuclear physics and electrical circuits, and to communicate methods and findings

o use algebraic and graphical representations to calculate, analyse and predict measurable quantities
associated with heating processes, nuclear reactions and electrical circuits

e evaluate, with reference to empirical evidence, claims about heating processes, nuclear reactions and
electrical technologies

e communicate physics understanding using qualitative and quantitative representations in appropriate
modes and genres.
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Unit 2 - Linear motion and waves

Unit deseription

Students develop an understanding of motion and waves which can be used to describe, explain and predict
a wide range of phenomena. Students describe linear motion in terms of position and time data, and
examine the relationships between force, momentum and energy for interactions in one dimension.

Students investigate common wave phenomena, including waves on springs, and water, sound and
earthquake waves.

Contexts that can be investigated in this unit include technologies such as accelerometers, motion detectors,
global positioning systems (GPS), energy conversion buoys, music, hearing aids, echo locators, and related
areas of science and engineering, such as sports science, car and road safety, acoustic design, noise
poltution, seismology, bridge and building design.

Through the investigation of appropriate contexts, students explore how international collaboration,
evidence from a range of disciplines and many individuals, and the development of ICT and other
technologies have contributed to developing understanding of motion and waves and associated
technologies. They investigate how scientific knowledge is used to offer valid explanations and reliable
predictions, and the ways in which it interacts with social, economic, cultural and ethical factors.

Students develop their understanding of motion and wave phenomena through laboratory investigations.
They develop skills in relating graphical representations of data to quantitative relationships between
variables, and they continue to develop skills in planning, conducting and interpreting the results of primary
and secondary investigations.

Learning outcomes
By the end of this uni, students:

e understand that Newton’s Laws of Mation describe the relationship between the forces acting on an
object and its motion

e understand that waves transfer energy and that a wave model can be used to explain the behaviour of
sound

e understand how scientific models and theories have developed and are applied to improve existing, and
develop new, technologies

s use science inquiry skills to design, conduct and analyse safe and effective investigations into linear
motion and wave phenomena, and to communicate methods and findings

e use algebraic and graphical representations to calculate, analyse and predict measurable quantities
associated with linear and wave motion

o evaluate, with reference to evidence, claims about motion and sound related phenomena and
associated technologies

e communicate physics understanding using qualitative and quantitative representations in appropriate
modes and genres.
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School-based assessment

The Western Australian Certificate of Education (WACE} Manual contains essential information on principles,
policies and procedures for school-based assessment that needs to be read in conjunction with this syllabus.

Teachers design school-based assessment tasks to meet the needs of students. The table below provides
details of the assessment types for the Physics ATAR Year 11 syllabus and the weighting for each assessment

type.

Assessment table — Year 11

There must be at least one experiment, one investigation and one evaluation and analysis completed for
each unit.

Appropriate strategies should be used to authenticate student achievement on an out-of-class assessment
task.

Experiment

Practical tasks designed to develop or assess a range of laboratory related skills and conceptual
understanding of physics principles, and skills associated with representing data; organising and analysing
data to identify trends and relationships; recognising error, uncertainty and limitations in data; and
selecting, synthesising and using evidence to construct and justify conclusions.

Tasks can take the form of practical skills tasks, laboratory reports and short in-ciass tests to validate the

knowledge gained.

Investigation 30%

Activitles In which ideas, predictions or hypotheses are tested and conclusions are drawn in response to a
question or problem. Investigations can involve experimental testing, field work, locating and using
information sources, conducting surveys, and using modelling and simulations.

Assessment tasks can take the form of an experimental design brief, a formal investigation report requiring
qualitative and/or quantitative analysis of the data and evaluation of physical information, or exercises
requiring qualitative and/or quantitative analysis of second-hand data.

Evaluation and analysis

Involves interpreting a range of scientific and media texts; evaluating processes, claims and conclusions by
considering the accuracy and precision of available evidence; and using reasoning to construct scientific
arguments.

Assessment tasks can take the form of answers to specific questions based on individual research; exercises
requiring analysis; and interpratation and evaluation of physics information in scientific and media texts,

Test
Tests typically consist of questions requiring short answers, extended answers and problem solving. 30%
This assessment type is canducted in supervised classroom settings.

Examination

Examinations require students to demonstrate use of terminology, understanding and application of

concepts and knowledge of factual information. it is expected that questions would allow students to
respond at their highest level of understanding. 40%
Typically conducted at the end of each semester and/or unit. In preparation for Unit 3 and Unit 4, the
examination shoutd reflect the examination design brief included in the ATAR Year 12 syllabus for this
course, This assessment type is conducted in supervised classroom settings.
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