Key content

Before and After
[Why we teach this]

Assessment and Links to
Specialism(s)

AS12.4 - Binomial expansion

AS12.13 - Probability and statistical
distributions

AS12.14 - Statistical hypothesis testing| This unit pulls together the topics introduced in the

ideas from higher maths. You may have covered the
equation of a circle with a centre at the origin as part of
GCSE maths but this unit extends that into circles that
are not centred at the origin.

This unit is more conceptual, but it extends on some
ideas from higher maths. You may have covered the
equation of a circle with a centre at the origin as part of|
GCSE maths, but this unit extends that into circles that
are not centred at the origin.

When you think of probability you are probably
thinking about questions regarding rolling a 6 or picking
a king from a deck of cards. While these are important
skills that we use to introduce probability, the study of
probability and consequently, of risk, are huge
industries.

previous unit and looks at how we can use those skills
to form our own hypothesis and test it making sure our
conclusions are robust and sound based on effective
analysis of the information we have been prevented.

Autumn 1 A12.1 - Algebraic manipulation, This unit is mostly higher GCSE content but with the This topic links to engineering in a lot of ways
quadratic equations and simultaneous | addition of factor theorem. Factor theorem in and of | but more than anything it's a reminder of some
equations itself is not particularly complicated but the polynomial | of the key concepts that are needed to

division which follows it can be a little tricky. manipulate algebra effectively at the higher
level required for AS maths.
A12.2 - Graphs, linear and quadratic Everything in this unit is part of the higher GCSE Linear relationships and graphs are an
inequalities content. This unit will revisit and extend the topics you | important part of engineering for lots of
have already covered. reasons. One that you may have seen as part of
formula 24 (Greenpower) is motor output
graphs for given voltages. Understanding these
graphs and being able to solve them is
important to the correct running of the motor.
AS12.11 - Statistical sampling In the era of 'big data' understanding how to Statistical analysis is a big part of engineering.
manipulate data, and how it can be manipulated before| Some good examples are looking at fault
being presented to us, is essential. This first unit deals | statistics on production lines and using it to
with the key terms we will use and methods for making | improve procedures going forward.
sure data we use is robust and represents an accurate
cross section.
AS12.12 - Data representation and This unit is useful for making sure that students Statistical analysis is a big part of engineering.
interpretation understand how to represent data and the advantages | Some good examples are looking at fault
and disadvantages of those methods. It is also useful to | statistics on production lines and using it to
discuss some of the less scrupulous ways data can be | improve procedures going forward.
represented when needs be.
Autumn 2 AS12.3 - Straight lines and circles This unit is more conceptual, but it extends on some The most obvious use of this in engineering

would be solving a pair of equations where one
is a circle and once is linear or quadratic. This is
a useful skill for solving problems involving
multiple variables that do not have an obvious
connection.

The most obvious use of this in engineering
would be solving a pair of equations where one
is a circle and once is linear or quadratic. This is
a useful skill for solving problems involving
multiple variables that do not have an obvious
connection.

Statistical analysis is a big part of engineering. A
good example relating to probability is the use
of probability to calculate risks when
completing risk assessments and other health
and safety work.

Statistical analysis is a big part of engineering.
Some good examples are looking at fault
statistics on production lines and using it to
improve procedures going forward.




Spring 1

AS12.5 - Differentiation

AS12.6 - Integration

AS12.15 - Kinematics in one dimension

AS12.16 - Forces and Newton’s law

Differentiation is a keystone topic in AS maths and your
first ever step into the area of maths called 'calculus'. It
is vitally important that this topic is understood in
depth as huge chunks of the exam, and future maths
that you will study, revolve around calculus.

Integration is the next step in calculus and in concerned
with finding the area underneath a curve rather than
the gradient at a given point. This is particularly useful
in things like speed time graphs where the gradient
represents acceleration, but you need to find the area
under a curve to find the distance that something has
travelled.

Kinematics is the study of movement; this topic
introduces all the key terms and definitions needed to
begin that study.

This unit builds on the topics introduced in the previous
unit, in particular Newton's laws.

Differentiation covers the infinitesimally small
change in the gradient of a curve. This is very
important because knowing what the gradient
is at a certain point can tell us a lot about what
is happening at that point depending on what
the curve represents. For example if the curve
represents the fuel economy of an engine, the
maximum point of the curve is vital as it tells us
the most economical speed of the vehicle. The
engineering examples of this are endless.

Engineering links are velocity time graphs as
mentioned above but also any other graph that
looks similar. Calculating the total work
completed by an engine over an operation
cycle can be calculated the same way.

Any engineering that involved moving parts
contains kinematic maths. This goes from
modelling the maximum weight that a shelf can
take to billion-pound jet engine development.

As above.

Spring 2

AS12.7 - Trigonometry

AS12.8 - Vectors

AS12.17 - Statistical distributions

This unit expands on the trigonometry from higher
GCSE. For the most part the rules are the same but with
more complex contexts and harder problems. The new
content in this unit is relating the trigonometric
identities to Pythagoras theorem using the unit circle.

If you studied all of the higher topics at GCSE you have
likely already covered a lot of this content. Again, like
with trigonometry it is just in more depth in this unit
and the problems are much more interesting.

This is an opportunity to look at statistical analysis and
apply it to an actual large data set and draw some
conclusions from what you find. Additionally, you will
look at something called the 'normal distribution’, this
has UNDOUBTEDLY had an impact on your life already
whether you know it or not.

Trigonometry is vital in both calculating forces
in structures and in electrical engineering.

Vectors can be used in a variety of ways in
engineering, most commonly in terms of force
vectors when studying kinematics as you will do
both as part of your engineering work this year
and later on in the AS course.

Statistical analysis is a big part of engineering. A
good example relating to probability is the use
of probability to calculate risks when
completing risk assessments and other health
and safety work.

Summer 1

AS12.9 - Proof

AS12.10 - Exponentials and logarithms

This is a great unit for maths purists! It's called proof
but what it really is the ability to form a coherent
argument in mathematical terms. It's not good enough
to know something is true, you need to be able to
communicate why it is true using mathematical proof.

Exponentials and logarithms are key to understanding
exponential growth. The constant e is incredibly useful
for writing exponential graphs, these can be done with
quadratics or cubics etc but e is often considered the
'language of exponential growth' so any formula
written in e from the start are MUCH simpler to deal
with!

This unit has several links to engineering but
perhaps the strongest is to do with the
methodology of the unit rather than the actual
mathematical content. It is essential to be able
to communicate ideas efficiently as an
engineer, it's also essential to do this
mathematical to support your ideas.

Exponential growth a decay has strong links to
engineering. A good (if a little niche) example of]
exponentials in engineering would be the half-
life of radioactive material that could be used
to power a nuclear power station.




