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Numeracy links: 
This unit is a maths and physics based 
units so covers a wide range on 
numeracy.

Work Related Learning:
Gaining mathematics  knowledge to assist 
in a manufacturing or Engineering career.

SMSC and British Values
Understanding the importance maths ad 
physics plays in solving serious world issues.

Learners explore how 
Maths and Physics is 
used in different 
engineering Applications

Unit Overview
Modern life depends on engineers to develop, support and control the products and 
systems that are all around us. For example, cars, heart rate monitors and 
manufacturing and transport systems. To make a contribution as an engineer you 
must be able to draw on an important range of principles developed by early 
engineering scientists, such as Newton, Young, Faraday and Ohm. There is an 
increasing demand for ‘multi-skilled’ engineers who can apply principles from several 
engineering disciplines to develop solutions. This unit will develop your mathematical 
and physical scientific knowledge and understanding to enable you to solve problems 
set in an engineering context. You will explore and apply the algebraic and 
trigonometric mathematical methods required to solve engineering problems. The 
mechanical problems you will encounter cover static, dynamic and fluid systems. The 
electrical and electronic problems you will encounter cover static and direct current 
(DC) electricity, DC circuit theory and networks, magnetism, and single-phase 
alternating current theory. You may apply these engineering principles to solve 
problems involving more than one of these topic areas. This unit is externally assessed. 
It sits at the heart of the qualification and gives you a foundation to support you in any 
engineering technician role, an engineering apprenticeship or in higher education.

Learning Outline:
AO1 Recall basic engineering principles and mathematical methods and formulae
Command words: calculate, describe, explain, identify, name Marks: ranges from 1 to 5 
marks
AO2 Perform mathematical procedures to solve engineering problems Command words: 
calculate, convert, find, solve Marks: ranges from 1 to 10 marks
AO3 Demonstrate an understanding of electrical, electronic and mechanical  principles to 
solve engineering problems Command words: find, calculate, describe, draw, explain 
Marks: ranges from 1 to 5 marks
AO4 Analyse information and systems to solve engineering problems Command words: 
calculate, draw Marks: ranges from 1 to 5 marks
AO5 Integrate and apply electrical, electronic and mechanical principles to develop an 
engineering solution  Command words: calculate, draw, explain
Marks: ranges from 1 to 10 marks

Learning Content
Learners are able to use and apply 
advanced electrical, electronic, 
mechanical and mathematical
principles to solve complex and 
unfamiliar engineering and 
mathematical problems directly,
indirectly and synoptically. They 
can provide balanced responses 
showing developed understanding
and evaluation of complex familiar 
and unfamiliar engineering 
problems. They can interpret and
evaluate diagrams, graphical 
information and systems, using 
their knowledge and understanding
to solve complex familiar and 
unfamiliar problems. They can 
select and implement appropriate
advanced procedures to provide 
justified and optimised solutions 
for given engineering and
mathematical situations. They use 
appropriate and technically 
accurate engineering and
mathematical terminology 
consistently. Learners can propose 
solutions to problems,
drawing on their knowledge and 
understanding of electrical, 
electronic, mechanical
and mathematical principles.

Command or 
term 

Definition

Explain 

Learners make something clear or 
easy to understand by describing or 
giving information about it.For
example, ‘Explain one factor 
affecting…’

Find 
Learners discover the facts or truth 
about something. For example, ‘Find 
the coordinates where…’

Identify 

Provide or select an answer from a 
number of alternatives.
For example, ‘Identify the unit of 
measure for the energy loss and 
identify the definition of…’

Label 

Learners affix a label to; mark with a 
label.
For example, ‘Label the diagram to 
show…’

Name Give the correct term for something.

Solve 
Learners find the answer or 
explanation to a problem.
For example, ‘Solve the equation to…’

State 

Learners declare definitely or 
specifically.
For example, ‘State all three 
conditions for…


