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‘BTEC

Learners use differential
(rates of change) and
integral (summing) calculus
to solve engineering
problems and develop a
mathematical model of a
local and relevant system

Learning Aim A

learners will demonstrate mastery
in the application of differential
calculus methods to the solution of
given problems using mathematical
functions. Learners will correctly
and efficiently manipulate six
routine and six non-routine
functions. A reasoned and balanced
evaluation (argument) will be
presented when considering how
variables can be optimised for at
least two non-routine functions
related to an engineering context,
for example determining the
dimensions of a container with a
given volume so that its surface
area is minimised, thereby
minimising the material cost and
environmental impact of the
container.

Knowledge Organis

Learning Aims:

A Examine how differential calculus can be used to solve engineering problems
B Examine how integral calculus can be used to solve engineering problems

C Investigate the application of calculus to solve a defined specialist engineering
problem
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Learning Aim B

learners will demonstrate mastery in the
application of integral calculus methods to solve
given problems using mathematical functions.
Learners will correctly

and efficiently manipulate eight routine and three
non-routine functions.

Learners must present reasoned arguments when
evaluating the use of analytical and numerical
integration methods on at least two non-routine
functions, for example finding work done by
expressing parameters as a definite integral and
then repeating the operation using Simpson’s
rule.

Learning Aim C

learners will demonstrate mastery in the application of calculus methods to solve a complex engineering
problem. The identified problem must be sufficiently complex to allow learners to apply thinking methods,
mathematical modelling and both differential and integral calculus methods to the solution of the problem.
Learners must show that they are able to break a complex problem down into a series of manageable steps
through the application of reductionism and logical thinking. Learners will produce a full specification for the
problem, based on gathered and given information and use this to produce a proposal; there must be evidence
that this has been done before they embark on the mathematical manipulations. Evidence for this could be
supported by an assessor observation record.

Numeracy links:
This unit is a maths

and physics based
units so covers a wide
range on numeracy.

SMSC and British Values

Understanding the importance maths ad
physics plays in solving serious world issues.




